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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro o00pa3zoBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOI MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxke ¢ yu€ToM (enepanbHOil paboueil mporpaMMbl BOCIUTaAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HalpaBieHO Ha (QopMupoBaHHE
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOyYaroUIMXcsi M OpraHu3alui0 H3y4YEeHHUS
(Gu3MKUM Ha JeSITeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu Tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT pacrnpe/ereHe yueOHoro Marepraia
1o rojam oOyueHus (1o Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIIeI0BaTEeIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKaHUS U
yuéTe BO3PAaCTHBIX OCOOEHHOCTEH 00yUYarOIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHWUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 10 y4eOHOMY MpPEeIMETY.

O®uzrka SBISETCS  CHUCTEMOOOpA3yIIIMM ISl  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB
U SBJICHUM, H3ydyaeMbIX XHUMHUEH, Ouojoruei, actpoHoMued u (U3NYECKOU
reorpadguei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosnee sICHble 00pas3ibl MPUMEHEHUsS HAy4YHOTO0 METoAa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa30oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpEAINoJiaraeT OBJAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHY IO
I'PaMOTHOCTB:

e HAYYHO OOBSCHSTH SABJICHUS;

e OLCHMBATH U IOHUMATh OCOOEHHOCTH HaYYHOT'O HCCIIEI0BaHNUS;

e HHTEPOPETHPOBATH  JAaHHBIE W  MCIOJB30BaTh  HAy4YHbIE
JI0Ka3aTeIbCTBA ISl IOJYYEHUS BBIBOJIOB.

enn wu3yueHuss ¢U3MKM HaA YpPOBHE OCHOBHOTO 00mIIero o0pa3oBaHUA
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenMera «®Pusuka» B
oOpa3zoBaTelbHbIX Opranu3anusix Poccuiickoil ®Dexaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa3oBaTeIbHblE MPOrPAMMBI, YTBEPKIEHHON pelIeHuEM



Komnerun Munncrepctsa npocseiienus Poccuiickoit @enepanuu (IpoToKoa OT 3
nexadbps 2019 r. Ne TIK-48H).
Ieau n3yyeHus pusuKu:

MPUOOPETCHHE WHTEpPEca W CTPEMIICHHSI OOYYaroIIMXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA U (hOPMHPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjibTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTIO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaay.

NpHOOpPETeHHEe 3HAHWA O JIMCKPETHOM CTPOSHUW  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBTICHHSIX;

NprOOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (DU3MUECKUE SIBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznIecKuX MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIOAATh PUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI,
nabopaTtopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel GU3NIECKOro COICpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTbLHON IeATEIFHOCTH, CBIA3aHHBIMHU
C (Gu3uKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHA Ha
TOCTIKEHUAX (U3HMUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 gacoB (2 waca B Henenmo), B 9 kitacce — 102 vaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamme o (Qu3nke nepeueHb 1adopaTOpHBIX padOT U

OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, yUUTEIb JIeTaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANIBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O 9K3aMEHa 0 (PU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3jen 1. ®usuka u €€ poJjib B NO3HAHUHU OKPYKAKOIIETr0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUUuHBbL. M3Mepenue ¢Qusnyeckux BenudyuH. Puznueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Y4alOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, O0BICHEHUE
Habmonaemoro sBieHus. Onucanue GU3NYECKUX SIBIEHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHUYecKHe, TEIUIOBbIE, DJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue NpuOOPHI U MPOIEAYypa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimol.
1. OnpeneneHue EHbBI A€TEHUS IKAJIbl U3BMEPUTEIHLHOTO MPUOOpa.
2. HM3mepenue pacCTOSTHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPAOTO TEA.
4. OnpeneneHue pazMepoB MaJbIX TEL.
5. W3mepeHune temmepaTypsl IOPU IOMOIUM KUJIKOCTHOI'O TEPMOMETpA U
JNaTYrKa TEMIEPATypPHI.

6. IIpoBeneHue ucciaenoBaHUS MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IIyCKa.

Pa3nen 2. IlepBonayaibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBH)KEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzammonueicTBHe YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX
(KkpucTaIIMYECKUX) Tel. B3auMoCBs3p MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGmtoneHune 6poyHOBCKOTO ABUKEHUS.



2. HaGmronenue nuddyszun.
3. HaGOmronenuwe  siBaeHUM,  OOBSACHAIOMIMXCS  MOPUTSDKCHHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padomuvt u onvimol.

1. OueHka JuaMeTpa aromMa METOAOM psAaoB (C  HCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI TO OOHAPYKEHUIO JEUCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pasnen 3. /IBuskeHue u B3auMojeiicTBUe Tel.
Mexannueckoe JBIKEHHE. PaBHOMepHOE W HEPaBHOMEPHOE JBUXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuMHM. 3aKOH HMHEPHUH. B3auMojelcTBHE Tel Kak MpUYMHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HHEPTHOCTU Tera.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelecTna.
Cuta Kak XapakTepucTuka B3aumojaeicTBus ten. Cuiia yopyrocTd W 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUsl.
TpeHue CKOIpXKEHU U TPEHUE NMOKOs. TpeHue B Ipupoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroieHre MexaHM4eCKOro JBUKEHHUS Tea.
2. HM3mMepeHnune CKOpOCTH NPSMOJIMHEMHOTO IBUKECHUS.
3. HaGmronenwue siBleHUs WHEPIUH.
4. HaOmroneHue u3MeHEHUs CKOPOCTH TIPH B3aUMOCHCTBUM TEJ.
5. CpaBHEHHE Macc IO B3aUMOJICUCTBUIO TEIL.
6. CnoxkeHue Cui, HallpaBJICHHBIX MO OJHOMN MPSMOM.
Jlabopamopnuie pabomwt u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO IBUKEHUS (IIapUKaA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeqHEld CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPJOTO Tea.

4. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsixkeHusd (medpopmanuu)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOIBXKEHHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsI Tra3za OT 00bEma, Temmneparypsl. llepegaua paBieHus
TBEPABIMU TEJIAMH, XUAKOCTIMU M raszamu. 3akoH Ilackans. IlneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KMJIKOCTH OT TJIyOMHBL. [ 'mapocraTmyeckuid
napaaokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHbBI CylecTBOBaHMS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuennmu. M3mepenue atmochepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JlelicTBHE )KMIKOCTH M ra3a Ha MOTpyKEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBineHus: KUAKOCTHIO U Ta30M.

CooOmaromuecs CoCyIbl.

I'mppasinueckuii pecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JABJICHUSI.

3aBUCUMOCTb BBITAIKMBAIOICH CUJIBI OT 00BbEMA MOTPYKEHHON YacCTH

o Uk W e

TCJIa U INNIOTHOCTH KHUJIKOCTH.

PaBenctBO BBIT&JIKI/IB&IOHIGIZ CUJIBI BECY BBITECHCHHOM KHUIKOCTH.
VYcnoBue miaBaHus TEJl: IJIaBaHUE WU IMOTPYXKCHUC TCJI B 3aBUCUMOCTH
OT COOTHOILICHUS IIOTHOCTEHN TeJla U KHUIKOCTH.

~

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIe OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TeNa.

2. OmpeneneHWe  BBITAIKMBAIONMICH  CWIIbL, JICHCTBYIOIIEW Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKHUBAIOIIECH  CHJIBI,
NEUCTBYIOIIEN Ha TeI0 B JKUIKOCTH, OT O00BbEMA TMOrPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCcTpynpoBanue apeomMerpa WM KOHCTPYUPOBAHUE JIOAKHM U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaboTra 1 MOIIHOCTH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUJIOCKOCTh. IIpaBumio

paBHOBecusi pbiuara. [IpuMeHeHue mpaBWiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBwino» MmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdyeckas ©W INOTEHOHAIbHAs OJHEPIUS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepbl NpOCTBIX MEXaHU3MOB.

Jlabopamopnule padbomut u onvimol.

1. Onpenenenue pabOThl CUIIbI TPEHHS MPU PABHOMEPHOM JBUKEHUU Tella

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBanue ycioBul paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKJIOHHOM MIOCKOCTH.

4. I/I3yquI/I€ 3dKOHAa COXPaHCHUA MEXaHUYECKOM OHCPIrum.
8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BelllecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJd. OmNbIThl, MNOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, SKHMIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdusie tena. OObsSCHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHHUU MOJEKYJISIPHO--KUHETUYECKON TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIMpPEHUE U CKATHUE.

Temmnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBMKEHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW OSHEpruw:
TerJionepeaaya U COBEpLICHUE paboTHI. Bunsl TEIJIONEPEAauHn:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KomnyectBO TemnoTel. YaenpHas TEIIOEMKOCTH BEIIECTBA. 1€IIOOOMEH U
TEIUIOBOE paBHOBecHE. YpaBHEHHWE TemioBoro Oamanca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJI€JIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u konaeHcamus. Mcmapenme. Kunenue. VYaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT aTMOC(h)EepHOTO
JIaBJICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TOIUIMBA. Y eibHas TEIJI0Ta CTOPAHUSL.

[Tpuamuner padotel TemoBbix aurareneid KIIJ TemmoBoro gBurartens.
TernoBble IBUTATENIHN U 3aIIATA OKPYKAIOIIECH CPEIBI.

3aKOH COXpaHEHUS U MTPEBPALLECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1. HaGmtoneHune 6poyHOBCKOTO ABUKEHUS.



Ha6monenue nuddysun.

HaGmronenve sBIIeHU CMauyMBaHUS U KalTWJUTSIPHBIX SIBIICHHHA.
Habmronenme TermioBoro pacmpeHust Tel.

W3meHeHne naBieHUs Ta3a MpU M3MEHEHWH O0BhEMa M HAarpeBaHUM WU

LA

OXJIKJICHUU.
[IpaBuna usmepeHus TemMnepaTyphl.

Buabr Temionepenayu.

OxJakeHue Npy COBEPIICHUU PAOOTHI.

HarpeBanue ripu coBepiieHUU pabOThl BHEUTHUMU CUIIAMHU.

L ® N D

10. CpaBHEHHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEILIECTB.

11. HaGmroieHne KumneHusl.

12. HaGroieHne nocTosiHCTBa TeMIIEpaTyphl ITPH TUIABJICHUH.

13. Mopenu TenIoBbIX JBUTATENEH.

Jlabopamopnuie padbomut u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO TCHUCTBUS CUII MOJICKYJISIPHOTO TIPUTSIKCHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOW COJIM MJIU caxapa.

3. OmnbITHl MO HAOIIOJEHUIO TETUIOBOTO PACIIUPEHUs Ta30B, KUIKOCTEH U

TBEPABIX TEI.

Omnpenenenue AaBIeHUs BO3/AyXa B OaNIOHE IITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa M HArpEeBaHUS WA OXJIAXKICHHUS.

6. I[IpoBepka rumoTe3bl JIMHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGnronenne wu3MeHEHHs BHYTpPEHHEH DSHEpPruM Tela B pe3yibTare
TEIUIONepe aun U paboThl BHEIIHUX CHII.

8. HccnenoBanue sBIIEHUS TEMJIOOOMEHA MPU CMEIIMBAHUHU XOJIOJAHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHL, IOJIYYEHHOIO  BOJIOM  Hpu

TEIUI00OMEHE C HArPEThIM METAJUTHUECKUM IIUIHHIPOM.

10. OnpeneneHue yeabHON TENI0EMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ncnapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/yXa.

13. Onpenenexue yeabHON TEMIOThI MIJIaBJICHUS JIbIA.

Pa3znen 7. DiiekTpuyecKue 1 MAarHUTHbIE SIBJICHHA.

Onektpuzauust Ten. J[Ba poja 3JeKTpUUECKUX 3apsioB. BzaumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHbIA JJICKTPUUECKUAMN 3apsl.
Crpoenne aroma. IIpOoBOZHMKM W JUBNEKTPUKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuKku mMOCTOSSHHOTO TOKAa. JIEMCTBUS 2JIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass uenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka nenu. [locienoBaTenbHOE W MapajuieNIbHOE — COCTUHEHUE
IPOBOJIHUKOB.

PaGora u MoHIHOCTH dJeKTpUYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuuecKue ey U NOTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HAaYEHUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MaruutHoe 1oJ€  AJIEKTPUYECKOro Toka. lIpuMeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fICTBME MAarHUTHOIO TOJISl HA TPOBOJAHUK C TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCronb30BaHUE SJIEKTPOJABUrATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABieHue 3JeKTpoMarHuTHON MHAYyKkuuu. [TpaBuiio Jlenia.
DneKTporeHepaTop. CrnocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poJia 31EKTPUUYECKHX 3apsII0B U B3aUMO/JICUCTBUE 3aPSIKEHHBIX TEJl.
Y CTpONCTBO U IEUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTuueCcKas MHIYKLIHSL.
3aKOH COXpaHEHUs JIEKTPUUECKUX 3aPS0B.
[IpOBOTHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TTOJIS.
HcTouHrky MOCTOSTHHOTO TOKA.
JIeCcTBUS AIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUN TOK B KUJKOCTH.
. 'a30BbIi1 pazpsa.
. 3Mepenue cuibl Toka aMnepmMeTpom.
. I3MepeHue 3JIeKTpUIEeCKOro HAIPS)KEHUS BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHBIICHUM.
. B3anmopenicTBre noCTOAHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS ITOJTKOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEW TOCTOSIHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHoe noJie TOKa. DIEKTPOMArHuT.

JlencTBrue MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINIb MOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Omnerter @apanes.

3aBUCUMOCTh HAIpaBJICHUS HHAYKIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHEepaTOp NOCTOSSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO AJICKTPU3ALUM Tl MHAYKIUEH W TpH
CONPUKOCHOBEHUHU.

UccnenoBanue AEUCTBUS DJIEKTPUYECKOTO TIOJI HA TPOBOJAHUKU U
JARJIEKTPUKH.

COopka u rpoBepka paboThl JIEKTPUUYECKOMN IIEMU MTOCTOSIHHOTO TOKA.
N3Mmepenue u peryanpoBaHue CUIIbI TOKA.

N3Mepenue u peryanpoBaHuE HaNpsIKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPHU TOCIEIOBATEIIbHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IpPU MHapaJyIEIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePE3 PEIUCTOP.
OnpezneneHre MOIIHOCTH AJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Omnpenenenue KIIJ| narpeBatens.

HccnenoBanre MarHuTHOrO B3aUMOJCUCTBHS TOCTOSTHHBIX MAarHUTOB.
N3yuyenne MarHUTHOrO TOJSA  MOCTOSHHBIX ~MAarHUTOB IPU  MX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHWJIBI  B3aWUMOJCHUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbl TOKa W HaIpaBJIEHUSA TOKA B
KaTyILKe.

18. MI3yyeHue neicTBUsI MarHUTHOTO I10JIs Ha IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue v u3ydeHue padoThl JIEKTPOIBUraTEIs.

20. I3mepenue KII/I anekTpoaBuraTeIbHON yCTAaHOBKH.

21. OnBITBI 1O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKLIMH:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHHUSI.

Mexannueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOrO JBMXKEHHUS. PaBHOMEpHOE NPAMOJMHENHHOE
nBrkeHrne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mMpsMoJiMHEWHOe aBmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMXEHHE MO OKpYKHOCTH. [lepron m yacTora oOpareHwus.
JIuneliHas u yriaoBas CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HeroToHa. Bropoit 3akon Hetotona. Tpetuii 3akon HeroToHa.
[TpyuHUMD cynepno3ULINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cuila TPEHUS CKOJILKEHUS, CHIIA
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. JIBmxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepraibHOM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpanieHusa. MoOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi pabota W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEprUn U padboThl. [loTeHIIMambHas SHEPrus Tela, MOAHSATOTO HaJ
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbpHas 3HEPTrUs CKaTou npykuHbl. Kunernueckas
sHeprusi. Teopema O KMHETHYECKOM SHEPruUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIuu.

JHemoncmpayuu.

1. HaGmroneHne MexaHU4eCKOro ABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHME MyTel W TPACKTOPHUM JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS TIPAMOIUHENHOTO JIBUKECHUS.
HccnenoBanue npru3HaKkoB PaBHOYCKOPEHHOTO IBUKECHUS.

HaGmoneHue nBrxeHus Tena mo OKpy>KHOCTH.

Halmronenne MexaHM4eCKUX SIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PpPaBHOMEPHOM U  YCKOPEHHOM  JIBUKECHUU
OTHOCUTENBHO KaOMHETa PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tella W JACHCTBYIOIIEH HA HETO
CUJIBI.

HaGmronenne paBeHCTBA CUJT PU B3aUMOJICHCTBUU TeJl.

HN3meHenue Beca tena nmpu YCKOPEHHOM JIBUKECHUU.

[Iepenaua umirynbca py B3aUMOJICHCTBUHA TEIL.

[IpeobpazoBanus SHEPTUU TTPU B3AUMOICCTBUH TEJL.

CoxpaHeHue uMIyJibca pu HEYyIPyroM B3aMMOACHCTBUH.

CoxpaHeHune UMITyJIbca Ipu aOCOIOTHO YIIPYTOM B3aMMOJICHCTBHH.
HaGmronenne peakTHBHOTO JIBUKCHUSI.

CoxpaHeHne MeXaHU4YeCKOM YHEPTUHU IIPU CBOOOTHOM MaICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU IBUKECHUU TeJla MO IEUCTBUEM
MPYKUHBI.

Jlabopamopnuie padbomut u onvimol.

1.

KoncTtpynpoBanue Tpakra IJjisi pasroHa M JaJIbHEWIIIETO PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

OmpeneneHue CpeaHedl CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHUYKEHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela IPU PAaBHOYCKOPEHHOM JBMIKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH IyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TIPH PABHOYCKOPECHHOM JBIIKCHHH 0€3
HAaYaJIbHOM CKOPOCTH TYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJBXEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane KodHPUITMESHTA TPEHUS CKOJTbKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue padOTHl CHUIBI TPESHHS TPH PABHOMEPHOM JIBIDKCHHH Teia
10 TOPU30HTAJIBHOU ITOBEPXHOCTH.



10. Onpenenenue pabOThl CWJIBl  YHOPYrOCTH NpH TNOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. 3y4JeHune 3aKk0Ha COXpaHEHUS YDHEPTUN.

Pa3nen 9. Mexanuyeckne Koje0aHUsI M BOJTHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: TIEPUO/T,
4acToTa, aMIUIATya. MarteMaTuu4eCcKUii U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUu MpH KOJIeOATEIHHOM IBUKEHUU.

3aryxatomue ~ koneOaHua.  BolHykneHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBAa MeXaHMYECKMX BOJH. [IpomonbHble U
NoNepeYHble  BOJHBL. JlIMHA BOMHBI M CKOPOCTh €€  paclpOCTpPaHEHHS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmionenue xoneOGaHuii Tes MOJ JEUCTBHUEM CHJIbI TSHKECTH M CHUJIbI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenue BoIHYXIEHHBIX KOJIEOaHUH U pe30HaHCA.

PacnpocTpaneHue npo1obHBIX U TONEPEUYHBIX BOJIH (Ha MOJIEIHN).

Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHH PE30HAHC.

Jlabopamopnuie padbomwt u onvimol.

1. OmpeneneHue 4YacTOThl W IMepuoja KojgeOaHUH MaTeMaTHYECKOro
MAasTHHKA.
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2. OmpeneneHre 4acTOTHI U IEpUOIa KOJICOaHUH MPY>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Mepuoja KoyieOaHN! MOABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH NIEPHOJIa KOJICOAHUM MPY>KMHHOTO MasiTHIKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCMMOCTH TMepHOaa KOJeOaHHI Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TIEpuoJa  KoJieOaHUi
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yCKOpeHUs CBOOOJHOTO MaJAcHUs.
Pa3nen 10. DiiekTpoMarHuTHoe MoJjie U 3JeKTPOMArHUTHBIE BOJHBDI.
DNEeKTPOMArHUTHOE  ToJie.  OJJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana »neKkTpoMarHUTHBIX BOJH. Hcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomut u onvimol.

1. W3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWJIBLHOTO

TenedoHa.
Pa3nen 11. CBeroBbIe IBJIEHUS.
JlyueBas MOJIC/b CBeETa. HcTounuku CBeETa. [IpssmonuneriHOE

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAXKECHUS CBETA.

[Ipenomnenue cBeta. 3aKkoH TmpenomieHus cBeta. [loiHOe BHYTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TMOJHOTO BHYTPEHHETO OTPaXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xonm gnydeir B smH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIAa M TeJiecKoma. [7a3 kak onTtudeckas cucrema. bIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B croekrp. Omnbitel HpioTona. Cnokenue
CIEKTPaJIbHBIX IBETOB. J(rcniepcus cBera.

Jemoncmpayuu.

[IpssMoMHEWHOE pacnpOCTpaHEHHE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue nzo0paxeHHil B IITIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cera.

OnTuueckuii CBETOBOI.

Xon tydeit B coOuparonieit JInH3e.

XoJ Jiyuel B pacCerBarOIIEH JIMH3E.

[Tony4yenue n3o00pakeHUI ¢ TOMOIIBIO JTHH3.

[Tpunaun nevictBus poroanmapara, MUKPOCKOTA M TEJIECKOIIA.
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10. Mopenb riasa.

11. Pa3noxenne 6emoro cBera B CEKTP.

12. [TomyueHnne 6e0oro cBeTa MPH CIOKCHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomst u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yTJia OTPa)XKEHHUsS CBETOBOTO Jyda OT yrJia
naJICHMUs.

2. M3yueHue XapakTepUCTHUK M300paKeHUS MpeIMeTa B IIJIOCKOM 3epKaJie.

3. HccnemoBanue 3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jy4a OT yrja
MaJICHUs Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. Tlonmyuyenue n300paxeHUM ¢ MOMOILBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue GOKYCHOTO pacCTOSIHUSI U ONTUYECKOU CUIIBI COOMparoIieit
JIVH3BIL.

OMBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CHEKTP.

7. ONBITBI MO BOCHPUSTHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUM Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHMS.

OmneiThl Pezepdopaa u mianerapHas monens atomMa. Mogens aroma bopa.
Ucnyckanue u noriomieHue cBera aromoM. KBauTel. JInHeluaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydenus. CTpoeHHe aTOMHOTO
sapa. HykimonHnas wmopaenp atomHoro sjapa. W3orombl.  PaanoakTuBHBIE
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL.
OHeprusi cBsizM aTOMHBIX sifep. CBsi3b Macchl W SHepruu. Peakiuu cuHTe3a U
nenenus sanep. Ucrounuku sueprumn CosiHia 1 3BE37.

Anepnas sHepreruka. JleHMCTBUA paguOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHexkTpsl U31y4YEHHS U TOTJIOLIEHUS.

2. CnekTpsbl pa3IM4HbIX Ia30B.

3. ChexTtp Bogopo/a.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuérurika MOHU3UPYIOIIUX U3ITYUSHH.

6. Perucrpauus uzinydeHuss OpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnuie pabomwt u onvimol.

1. HaGmroneHue CIIONIHBIX U THHEWYATHIX CIEKTPOB U3IYYCHHUS.

2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUM YACTULBI 0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenune pagnoakTUBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 AN MOXY.Ib.

[ToBTOpUTETHEHO--0000IIAIONITNI MOAYJIh MTPEAHA3HAYEH TSI CUCTEMATH3allUN
u  0000IIeHUsT TPEAMETHOTO  COJAEpP)KaHWSA UM OMbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (M3HKH, a TAKXKE JJISl TIOJATOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 10 (Gu3HKe [ O00ydJarouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpeMET.

[Ipu “3ydyeHUM JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBACTCA JTOCTHKCHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (HopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHME HAay4YHBIX METOJOB HMCCIIECIOBAHUS



SBJICHUN NOPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSAMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHHUS, pelaTh 3adadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroNIMEeCs BBIMOJTHSAIOT 3aJaHusl, B KOTOPHIX MM
IpeyIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0oJiee€ BaXKHBIX JOCTHKEHUNU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MTPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydeHus pu3NKyd Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) mMaTPUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKol HAyKH;

— IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpaKIaHCKOr0 ¥ yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXJICHHH OOIIECTBEHHO 3HAYMMBIX
U ITHUYECKUX TNpoOJeM, CBS3aHHBIX C TPAKTUYECKHUM TPUMCHECHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXXHOCTH MOPAIBLHO--dTUYECKUX IMPUHIIMIIOB B JCATEILHOCTHU
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHUS:

— BOCIIPHUSITHE ICTETHUUYECKUX KAauecTB (PU3NYECKON HAyKU: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHuA  KYJbTYpPbl  3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aronoTyyus:

— OCO3HaHHE IIEHHOCTHM 0€30macHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHUEM B
JOMAITHUX YCIOBUSAX;

— chopmupoBaHHOCT, HaBbIKa pedieKcHH, MPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOT0 BOCTIUTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, Tropoja, Kpasi) TEXHOJOTHYECKOW U



COIMAJIGHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIE WU (DU3UICCKUX
3HAHUM,

e — HMHTEPEC K MPAKTHUECKOMY M3YUYCHHIO TIPO(ECCHiA, CBSI3aHHBIX C (PU3HKOM;

e 7)3K0JOTHYECKOI0 BOCTIMTAHUS:

e — OpHCHTAIlUA Ha TPUMCHCHHE (PU3WYCCKUX 3HAHWUU I PEIICHHS 3aaad B
00JIaCTH OKPY’KAOIIEeH Cpenbl, IIaHUPOBAHUS TIOCTYNKOB W OIEHKH WX
BO3MOYKHBIX TIOCIICIICTBUH ISl OKPYKAIOIICH CPEeIbI;

e — OCO3HAHHE TJIOOAIBHOTO XapakTepa AKOJOTHYECKHX TPOOJIeM W IMyTeH uX
pEIICHHS,

e 8) amanTanMu K M3MEHSIIONIUMCS YCJOBHSIM COUMAJIBHOH M NPHPOTHOI
cpenpbl:

e — MOTPEOHOCTP BO B3aUMOJCHCTBUU IIPU BBHINIOJIHCHUHU HWCCICIOBAaHUN U
NIPOEKTOB (U3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUAM
APYTHX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO
JESATCIIBHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHMK HOBBIX 3HAHHI, B TOM YHUCIIE POPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O PU3HUCCKUX 0OBEKTaX U SIBIICHUSX;

e — OCO3HaHHE NIe(HUIIUTOB COOCTBEHHBIX 3HAHUH W KOMIIETCHTHOCTEH B 00JIaCTH
busuKy;

e — IUIAHUPOBAaHUE CBOETO pA3BUTHA B TPUOOPETCHHHM HOBBIX (PH3UUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBS3U IIPUPOIBI, OOIIECTBA
HSKOHOMHUKH, B TOM YHCIIE C UCTIOIh30BAaHHEM (PU3NICCKIX 3HAHUH;

e — OIICHKA CBOUX JICHCTBHHA C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHUH.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE [TO3HABATEIbHBIE YHUBEPCAIIbHBIE YUECOHbIE AEHCTBHUS,
KOMMYHUKAaTHUBHbIE  yHUBEpCaJbHble  ydeOHble  JEHUCTBUS,  PETYJISTUBHbBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJbHBIC YUeOHbIe eliCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBISITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBaeMbIX (haKTaXx,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIINXCS K (DU3UUYECKUM SIBJICHUSIM;
BBISIBJISITh NPUUYMHHO--CIIEICTBEHHBIE CBA3M NpPU HU3YyYEHUU (U3HMUECKUX
SBJICHUA U MPOILECCOB, ENaTh BBIBOJBI C UCIOJb30BAaHUEM JETYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTAaTh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3HUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO peleHuss Y4eOHOW (u3nuecKon
3alayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pelIeHHs, BbIOOp Haubosee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeIbCKHE J€HCTBUSA

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATENbCKII HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY OMBIT, HECIOKHBIN
bu3nUecKuii SKCIEPUMEHT, HEOOJbIIOe HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HMH(OpPMAIIHUIO,
MIOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATH  BO3MOXKHOE  JajibHelIiee pa3BUTHE  (HUMUECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEATNOIO0KEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI W 3aIpOChl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3nvecKoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpAaTh ONTUMANbHYIO (OpPMY TPEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U UX KOMOUHAIIHSIMH.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe 1eiiCTBUS:

B XoJe oOCyXxJeHus y4eOHOro maTepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOU TEMBI
BBICKA3bIBaTh WJIEH, HALICJICHHbIC HA pEIICHHE 3aJlauyd U MOJJep KaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IM4YME U CXOJCTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIIOJHEHHOTO (PU3NYECKOIO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh ¥ HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW  H
UHAUBUAYATbHON paboTbl MpU PEIIEHUHM KOHKPETHOW (HU3MUEeCKOM
po0JIEMBI;

OPUHUMATh LIETM COBMECTHOM JESITeNIbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTHKEHUIO: paclpeAesiaTh poJiM, OOCYXJAaTh TMPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJAUHHUPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBHUSI.

PeryasiTuBHbIC YHUBepCaJbHbIe YUeOHbIE NeCTBUS

Camoopranu3anus:

BBISBJISTH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOIIUX
JUTSE petieHust GU3NYeCcKuX 3HaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAX TMPHUHATUS  PEIICHHM
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pelIeHUuN
TpYIIoW);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallMu U IIpeuiaraTh IiaH €€ N3MCHECHUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHUSA (HEHOCTH)KCHHS)  PE3yJibTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nUecKoro WCCIENOBaHWS FJIM TIPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIMX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JIPYroro 4ejloBeKa B XOJ€ CHopa WU JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO HA OIMIMOKY MPHU pelIeHUH (PU3UUECKUX 3a]a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kj1acce nIpeIMETHbBIE PE3yJbTaThl HA OA30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE U  XUMHYECKUE  SIBICHUA,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKCHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOICHCTBYIOIIASL
cua, nedopmanus (ympyrasi, TUTACTHYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

pasnuuath siBiaeHus (auddysus, TEIIOBOe JABUKEHHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBHM)KEHHE, HEPABHOMEPHOE  JABMXKCHHE,  HWHEPIM,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUIEHHOM OCHIO
BpalllcHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe JaBleHUE, IUIaBaHWE TeJ, NPEeBpallCHUS
MEXaHUYECKOW HHEPTrHM) IO ONHUCAHUI0 MX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh TNPOSABICHHE U3YYEHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uHcie (U3NYECKUEe SIBICHUS B TPHUPOJE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KUBOW M HEXKHUBOU
IIPUPOJAE, JEUCTBHE CWIBl TPEHUsT B IPUPOAEC U TEXHUKE, BIIASHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (U3UUECKHUE SBICHUS, UCIIONb3YS
¢usnueckre BeaMYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTh, CPEAHASA CKOPOCTb, CHJIA YIPYIOCTH, CUJIA TAKECTU, BEC
Tela, Cujla TpPEeHUs, JAaBlieHHEe (TBEPAOro Tena, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, IJICYO CHUJIBI,
MOMEHT CWIbl, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS MEXAHU3MOB,
KMHETUYECKasi M MOTEHIHMAJIbHAsl YHEPTUsi), MpPU OMUCAHUU MPABHIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  MCIIOJNB3YEMBIX  BEJIMYMH, HX
0003HaueHUsT W CAWHHIBI (U3MYECKUX BEIWYUH, HAXOAHWTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMHU BEIUYUMHAMU,
CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUUH;



XapaKTepu30BaTh CBOWCTBA Ted, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
WCIIONb3Ys MpaBUiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUJIO paBHOBECHUS pblyara (0J10ka),
«30JI0TO€ TMPaBWJIO» MEXAHHUKH, 3aKOH COXPaHEHHS MEXaHUYeCKOU
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMMChIBATh €T0 MATEMATHYECKOE BHIPAXKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHMS, IPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JOTUYECKUX LIAroB € Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3NUYECKUX
ABJICHUN, (PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3alayd B 1—2 JEHCTBUA, HCHOJB3YsS 3aKOHbI U
(dopMybl, cBs3bIBaOIIKME (U3MUYECKHE BEIMYMHBI: HAa OCHOBE aHau3a
yCIIOBUS 3aJlayyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NUECKHE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JJI pEUICHUs 3a/1ay, OLICHUBATh PEAIUCTUYHOCTD
MOJIy4EeHHON (DU3NUECKOU BEITMYNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpbIE MOHO pEUIUTh TpPU MOMOIIU
($u3MUECKHX METOA0B, B ONTUCAHUU MCCIIEAOBAHMS BBIIETSATH MPOBEPSIEMOE
npennonioxenue  (TUIOTE3y),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3ysibTaT, HAaXOAUTh OLIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUIO (PU3UYECKUX SBJICHUN WIH
bu3uIecKux CBOMCTB TEN: dhopmMyIHpOBaThH MIpOBEPsIEMbIC
MIPEINONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pYAOBaHMS,
3aMMChIBaTh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IBI,

BBITIONHATh TMPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHIBI W TEMIIepaTypbl C MCIOJIB30BAHMEM aHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKA3aHUS NTPHOOPOB € YYETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYUHBI OT
IpPYrol ¢ HCMIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUI (3aBUCUMOCTH IIYTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHHM JBIKECHHS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00padOTKU MOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAJU CONPUKOCHOBEHUS TEJl, CUIIbI
YIIPYTOCTH OT YIJIMHCHUS TPY>KUHBI, BHITAIKUBAIONMICH CUJIBI OT 00bEMa
NOTrpy>KEHHON YacTH Tejla M OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUMN
TJIaBaHUS TEJ, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM Y4EOHOTO HCCIIENOBAaHUS, COOUpaTh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUs, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pEe3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUIE
MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHMSI;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHUS (HHU3MUCCKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA KUJAKOCTH M TBEPIOrO Teja, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAIKWBAIOIIAS  CHJIA, JICHCTBYIOImAs  Ha
NOTPY)KEHHOE B IKUAKOCTH TeEI0, KOA(P(HIMEHT TMOJIC3HOTO JeHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAysd MPEUIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUN HW3MEPCHUN COOMpAaTh ASKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKN 0€30MMaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
o0opyn0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JCHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIIINECS COCYABI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TPHHIIMIBI  JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM 4YHUCIE:
NOJIIMITHAKKA, YCTPOWCTBO  BOJOINPOBOJA, THIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
0 CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOIUMBbIC (PH3MYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TPHUMEpPHl  (HAXOAWTh WHQPOPMAIMIO O  IIpUMEpax)
NPaKTHYECKOTO HCIOIb30BaHUS (M3MUYECKUX 3HAHWUH B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3IIOPOBBS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHHUKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM © TyTEM CPaBHEHHsI PA3UYHBIX HCTOYHUKOB BBIJCISAThH
uHGOpPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WIU MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepatypy  (pu3MdYeckoro  coaepikaHWs, CIPaBOYHBIE  MaTepHAIIbI,
pecypcel cetu MIHTEpHET, BlageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpManuu (puU3n4ecKoro cofep>KaHus, B TOM



yyciie MyOJM4HO JIeNaTh KpaTKUEe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MNpPU H3TOM TIPAMOTHO MCHOJIb30BAThH
W3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HKH, COINpPOBOXKAAThH
BBICTYILJICHUE NIPE3CHTALEH;

e IMpPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIENOBAHUN paclperemsiTh
00s3aHHOCTH B TpYyMIE B COOTBETCTBUU C IOCTaBJIEHHBIMH 3aJadyaMu,
CIeAUTh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJL, B  JESATENbHOCTh  TPYyNIbl,  BBICTPaUBaTh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kj1acce npeMETHbBIE Pe3yJbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCIIOJB30BATh MOHATHS: MAcCa U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTATUIMYECKUE U
amop(HbBIe Tena, HACBHIIEHHBIM M HEHACHIIIEHHbIH Tap, BIAXKHOCTh
BO3/1yXa, TeMIleparypa, BHYTPCHHSs DHEPIUs, TEILUIOBOM JBUIaTEb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsll, dJIEKTPUYECKOE T0JI€, IPOBOJHUKHU
U JUDJIEKTPUKH, ITOCTOSTHHBIN 3JIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;

e pa3nuyaTh SABJICHUA (TEIJIOBOE pACUIMPEHHE W CXaThe, Teruionepeaaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KANWUIAPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, IJIaBJI€HUE, KpUCTAIM3anus (OTBEpAEBaHUE), KUIICHHE,
TEeIIonepeaayda (TeIIOnpOBOAHOCTS, KOHBEKLIHS, U3J1y4YeHHE),
JJIIEKTPU3ALUsA TEJ, B3aUMOJIECUCTBUE 3apsANI0B, JEUCTBUA HIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMBbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOI'O I0JI1 HAa IPOBOAHUK C TOKOM, JIEKTPOMAarHUTHas UHIYKIIHS)
II0 ONWCAaHHUIO HX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrmo3HaBaTh MpPOSIBICHWE M3YyYEHHBIX (PU3UUECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHcCIe (PU3NUYECKHE SIBICHUS B IMPUPOAE:
IIOBEPXHOCTHOE HATSKEHWE M KANWUIAPHBIC SBICHHUS B IIPUPOJE,
KpUCTaJIbl B mpupoze, wusdirydyeHue ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHUE POCHI, TyMaHa, UHEs, CHETa, AJIEKTPUIECKHE
ABJIEHUSI B aTMoc(epe, >JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMiM, Jpei( MOJIOCOB, POJb MAarHUTHOTO MOJS JJIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7a4y B
y4eOHYI0, BBIIETSATh CYHIECTBEHHBIE CBOMCTBa (NMpU3HAKH) (PU3HUECKUX
SIBJICHU;

e OMNMUCHIBaTh M3yYCHHBIC CBOMCTBA TN U (U3UYECKUE SBICHMS, UCIIONIb3YS
(u3nueckre BEIMYMHBI (TEMIEpATypa, BHYTPEHHSSI YHEPTUsi, KOJIUYECTBO
TEIUIOTHI, YAEIbHAas TEIUIOEMKOCTb BEIIECTBA, YHEJIbHAasA TEIIOTa



IUIaBJICHMS], yJEJIbHAas TEIUIoTa NapooOpa3oBaHMs, yJedbHAas TEIIoTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TOJE3HOro JEHUCTBUSA TEIJIOBOM
MAIllMHbI, OTHOCUTEIBHAS BIAXHOCTb BO31yXd, JJICKTPUYECKHU 3apsn,
CUja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTUBIICHUE INPOBOJHUKA,
yIEeIbHOE  CONpPOTUBJIEHUE  BellecTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOrO0  TOKAa), MpH ONHCAHUM NPABWIBHO  TPAaKTOBATh
(u3MUECKUl CMBICIT MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
(¢u3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(Gu3MUeCKyl0 BEIUYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpadUKH
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCITIONIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUECKON TEOpUHn
CTpOEHUS BEIlEeCTBA, MPUHLMUII CYNEPHO3UIMU MMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma [Jis ydacTka LeNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs DJHEPIHM, MNpPH O3TOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYeCKOe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBISIBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
IaroB ¢ omnopoi Ha 1-2 H3y4EHHBIX CBOMCTBA (HU3MUECKUX SIBICHUH,
($u3HUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THble 3aJayd B 2—3 JEWCTBHUS, MCIOJIB3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOINE (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHau3a
yCIIOBHS 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIsI pEIICHUs 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOAUTh pacyéThl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpEHIUTh IPH MOMOIIHU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHNE, OLEHUBATh IIPAaBWIBHOCTh IOpsAJKA
IIPOBEJICHUS UCCIIEAOBAaHUSA, €JIaTh BEIBOJbI;

NPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PUBNYECKUX SBICHUW  WIH
¢u3rUecKrX CBOWCTB TeJ (KAaMMIISIPHBIC SBJICHUS, 3aBUCUMOCTb JTABJICHHUS
BO3/lyXa OT €ro o0béma, TeMrepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHWH OT LBETa HU3JIyYarolled (MOrIomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIIAAN €€ TOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJACHCTBHE
JNEKTPUYECKUX  3apsJ0B, B3aMMOJCUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO MOJS Ha HPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa D3JIEKTPOJBUIATENsl TMOCTOSHHOTO TOKa): (OPMYIUPOBATH
MIPOBEpSEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIJIOKEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh ~ MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPsDKEHHs C HCIOJIb30BAaHUEM
aHAJIOrOBBIX NPHUOOPOB M JATYMKOB (PU3UUYECKUX BEJIMYMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKONW BEIMUYHMHBI OT
Ipyrod ¢ HCHOJIb30BAaHUEM  TMPSMBIX  U3MEpPEHUU  (3aBUCHMOCTh
CONMPOTHUBJICHUS MPOBOJHUKA OT €ro JJUHBI, IUIOMAAU IONEPEUHOTO
CEYEHMsI U YACIBHOIO CONMPOTHUBIICHMS BELIECTBA MPOBOJAHKUKA, CHUJIbI TOKA,
UAYIIETO 4epe3 TMPOBOJAHMK, OT HAmpsDKEHUS Ha  IPOBOJHHKE,
UCCJIEIOBAHME TIOCIEOBATEIbHOTO U MapajuIeIbHOTO  COEIUHEHUH
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAaHUE, COOUpaThb YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, CJeays NPEIJOKeHHOMY IUIaHy, (PUKCHpOBAThH
pe3yNbTaThl TOJYYEHHOM 3aBHUCHUMOCTA B BUIE TaOmuIl M rpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIIEeI0BAHMS;

IPOBOAUTh KOCBEHHBbIE H3MepeHUs (PU3NYecCKuX BeNUUUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUE MPOBOJHHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHUs, cOOMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, ClIeNysl NMPEIIOKeHHON HHCTPYKIIMH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

coOJIr01aTh TIpaBUJIa TEXHUKHU O€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX OMUCaHUS (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIiepMerp,
BOJIBTMETP, CUETYMK DSJIEKTPUUYECKOM 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npubOpBl, HArpeBaTENbHBIC HJIEKTPONPUOOPH! (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, PIEKTPOMArHUT, 3JIEKTPOJIBUTaTeNlb TOCTOSIHHOTO TOKA),
UCTOJB3ysl 3HaHUA O CBOMCTBax (M3MYECKUX SIBICHUI U HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIIbHbBIE
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETP, TMTPOMETP, JBHUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIISATh CXEMbl 3JEKTPUUYECKUX



[eNneil ¢ MoCIe0BaTENbHBIM U MapaJUICTbHBIM COSTUHEHHEM DJIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HWH(DOpMAIUMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUS (U3WYCCKUX 3HAHWA B TOBCETHEBHOMN
KU3HU JIs oOecrieueHrs 0€30MMacHOCTH TP OOpallleHUH ¢ MPUOOpaMH |
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh  MOUCK HWHPOpManuu  (U3UYECKOTO  COJICpXKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBUICNATH WH(GOpPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh MPHU BBIMOJHECHUU YUCOHBIX 3aJaHUN HAYYHO--TIONYJISIPHYIO
aMTepaTypy  (pU3MYECKOTO  COAep)KaHMs, CIPABOYHBIC MaTepHaIbI,
pecypcel ceTr MIHTEpHET, BiIajieTh MpUEMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHCHBMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass uHpOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (PUBHUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJUYHO TMPEACTABIATh PE3yJIbTATHI
NPOSKTHOW WIJIM WCCIIENOBATENbCKON NEATeTbHOCTH, P 3TOM T'PaMOTHO
UCTIOIh30BaTh MW3YYEHHBIM TOHATHUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAIINCH;

NpY BBHITIOJHEHUH YYEeOHBIX MPOEKTOB W HCCIEIOBaHWN (pU3MUecKux
IPOIIECCOB pacCIpenersaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3a7a49aMU, CIICJUTh 32 BBHIITOJIHEHUEM TUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIH BKJIaI B
JESATEILHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBJISISt TOTOBHOCTH pa3peniath KOHQIUKTHL.

K xonIy oOyuenusi B 9 kj1acce npeIMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TOHATHS: CUCTEMa OTCY€Ta, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKECHHS, aedopmarius
(ympyrasi, mnjgacTuyeckasl), TPEHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LHEHTpP TSAKECTU TBEPAOIrO Tella, paBHOBECHE, MEXAHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEpHAsi SHEPIeTHKA;



pasznuyarh SBICHUS (PAaBHOMEPHOE M HEpPaBHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BHUXKEHUE, CBOOOIHOE
MaJieHue TeJ, paBHOMEPHOE JABM)KEHHE MO OKPYKHOCTHU, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBHUKEHHUE, KOoJieOaTelbHOE ABMXEHHE (3aTyxarouue u
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OEJIoro CBeTa B
CHEKTp M CJOXKEHHE CIEKTpaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHUE U3YYEHHBIX (PU3MUECKUX SBIECHUN B
OKpyXaromeM Mupe (B TOM uucie (U3MUECKHE SBICHUS B MPHUPOJE:
NPWIMBBI U OTIUBBI, JBHKEHUE TU1aHeT COTHEYHOU CHUCTEMbI, peaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIYHAaMH, 3XO0, IIBeTa Tel,
ONTUYECKHE SIBICHUS B MpPHUPOAE, OMOIOTMYECKOE ACHCTBHE BUAMMOTIO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO HW3JIyUYE€HUM, €CTECTBEHHBIH
pasivoaKTUBHBIM (POH, KOCMHYECKHE Jy4d, PaJUOAKTHBHOE H3Iy4YCHHE
IPUPOAHBIX MHHEpAJOB, JEHCTBUE pAJMOAKTUBHBIX W3JIyYECHUH Ha
OpPraHu3M 4eJoBeKa), MPU ATOM IMEPEBOAUTH MPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (NpPU3HAKU) (PU3MUECKHUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (U3UYECKUE SIBICHUS, UCIIOJIb3Ys
¢usnyeckue BeIMUYMHBI (CpeAHssi WU MIHOBEHHas CKOPOCTh Tejla IMpu
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, INEPEMEIIECHHUE, IyTh, YTJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJA YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CcBOOOJIHOTO TMAJECHMs, BEC Tejla, WMITYJIbC Tela, WMITYJIbC CHJIBL,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIHUAIbHAs OHHEPrus Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPIUsl CKATON
OPYXXUHBI, KHHETUYECKAsl JHEPrus, IOJIHAg MEXaHW4YecKash >SHEeprus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
OPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIOJIb3YEMbIX BEJINYUH,
0003HAUYEHUS U €IUHUIBl (U3NYECKUX BEIWYHMH, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS M IPOLECCHI,
WCITIOJIb3Ysl 3aKOH COXPAaHEHHUs DHEPrUHU, 3aKOH BCEMUPHOI'O TATOTEHMS,



OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI OTHOCHTEIbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOHBI OTPaKEHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
NP SAEPHBIX PEAKIHSIX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO--CICACTBCHHBIE  CBSI3U, CTPOUTH OOBACHeHHWEe U3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3YYEeHHBIX CBOWMCTBAa (U3MUYECKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB I 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3ajaud  (omMparolmuecs Ha cucreMy U3  2-3
ypaBHEHUI), UCIIONIb3Ysl 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a7aud 3alUCBhIBaTh KPaTKOE
YCIIOBHE, BBHISBIIATH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAMMBIC IS PEIICHUS, TIPOBOIUTH PACUETHI
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BCJIUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO pEUIUTh MPU TOMOIIH
(Gu3MUeCcKX METO/OB, HCIONB3Ys OMHCAHHE HCCIEeOBAaHUS, BBIICIATDH
IpoBepsieMOe TPEIOJNIOKEHNE, OIIEHUBaTh MPABHIBHOCTh MOPAJKA
NPOBEJICHUs  HCCIIEIOBAaHUsS, JleJaTh  BBIBOJBI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OIBITOB;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
¢uznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpaHEHUsS] DHEPTUH, 3aBUCUMOCTh IMepuoia KoJeOaHWW MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, PSIMOJIMHEMHOE paCIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs NpeaMeTa B coOuparoieit
JWH3e, HAOIOJEHUE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHMs, ONWUCHIBATH  XOJT OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynTHpOBaTH BHIBOIBI

IPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX W3MEPEHHH, ompeaenss
CpeqHee 3HayeHHe U3MepsieMol BelauuuHbl ((PoKycHOe paccTosiHue
coOuparomeii  JTUH3BI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

NPOBOAUTH HCCJIEIOBAHUE 3aBHCHUMOCTEH (U3MUECKUX BEJIHMYHUH C
WCITOJIb30BAaHUEM TPSIMBIX WU3MEPEHUU (3aBUCHMOCTh MyTH OT BPEMEHHU



IIpU PaBHOYCKOPEHHOM [IBIDKCHUM 0€3 HadallbHOW CKOpPOCTH, MEepHoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakKeHUsi CBETa OT yIJia MajJeHUs U yria MpeJoOMJICHHs] OT yria
MajieHus1): TIUIAaHUPOBATh HCCJIEJOBAaHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  IOJYYCHHOW 3aBUCUMOCTH
bu3MYecKUX BEJIWYUH B BUE TaOMUIl U TpaduKoB, JeaTh BBIBOJBI IO
pe3yabTaTaM MCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHHS (U3MUECKHX BEIWYUH (CPEIHSSI
CKOPOCTh M YCKOpPEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOPEHHE CBOOOJHOTO IMaJCHUS, XKECTKOCTh MPYKHUHBI, KOI(DPUITUEHT
TPEHUSI CKOJBXKEHHUS, MEXaHW4eckas paboTa W MOIIHOCTh, 4YacTOTa U
neprojy; KoJIeOaHWH MAaTEeMaTHYeCKOTO W TPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja coOuparome JHUH3bI, PaguOaKTUBHBIM  (HOH):
IUTAHKPOBATh HM3MEPCHHS, COOMpATh SKCIECPHUMCHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIICIYs MPEIOKEHHON WHCTPYKIIUHU, BBIYUCISTH
3HAUCHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3yJIbTAThI C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJIr01aTh TIpaBUJia TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJIETeH:
MaTepHualibHasg TOuYkKa, a0CONIOTHO TBEPAOE TENO0, TOYEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeJIb aToMa, HYKJIOHHAas
MOJIeSTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCAaHUSA (B TOM 4YHUCIE:
CIUZOMETP, NATYUKU TOJOKEHUS, PACCTOSHHS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHHUS O
CBOMCTBAX (U3MYECKMX SBIEHUA W  HEoOXomuMmble  (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEINBHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
pU pEUIeHUH Yy4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEeMBI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOJIUTH  TpUMEPHl  (HAXOAuTh  WHGOpPMAIIMIO O  MpUMepax)
PAKTUYECKOTO HCIIONB30BAHUS (PU3MUYECKUX 3HAHWNA B TOBCEIHEBHOM
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH TP O0paIieHny ¢ mpudopamMu 1
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Ccpejie;



OCYIIECTBISATh TOWUCK HMHPOpMAIMU  (U3UYECKOTO COACP)KAaHUS B
HuaTepHeTe, caMOCTOSATENbHO (OPMYIHPYS MMOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH TMOJIYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TIOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (usmueckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypcol cetn MHTEpHET, BiageTh mpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIMM U3 HECKOJbKUX HCTOYHHKOB (DHU3MUECKOTO COACpKAHMS,
MyOJIMYHO MPEACTABIATH PE3YIbTATHl MPOSKTHOW WIIM MCCIIET0BATEIHCKOM
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCHOJB30BaTh  HM3YyUEHHBIN
NOHATUHHBINA ammapar HW3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUICHHWE TIpEe3CHTAIMed ¢ Y4ETOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypcsl

Paznen 1. ®usuka u e€ poJib B N0O3HAHUHU OKPY:KAKOIIEr0 MUpa

1.1 dusuka - Hayka 0 IIPUPOJIE 2 Bubmaotexa HOK
' Y PHpOA https://m.eds00.ru/7f416194
1.2 Dusmyeckie BETNYAHBI 2 1 Bubmaotexa HOK
https://m.edso0.ru/7f416194
. bu6mmoreka [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/] TO3HAHHMS hitos/im.edsoo.ru/7F416194
Hroro mo pazneny 6

Pa3nen 2. [lepBoHayajibHble CBeIEHUS O CTPOEHUH BelllecTBA

2.1 CtpoeHue BelecTna 1 bubmorexa [OK
' P - https://m.edso0.ru/7f416194
29 JIBrrkeHre 1 B3aMMOICHCTBUE YaCTHII 9 1 bubnuoreka [IOK
' BellleCTBa https://m.edso0.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PCTATHbIC COCTOAMMA BEIECTRA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHuuecKkoe IBUKEHUE 3 nommotexa [0

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

3.2 WNuepuus, macca, INIOTHOCTh 4 1 bubmmoreka [JOK



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

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

bubmuoreka [IOK

. .B 14 2
33 (uia. Brn ot https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBieHue TBEPABIX TeJl, }KHAKOCTEH 1 ra3os
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 bubnuoteka [IOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubmmoreka [JOK
42 Jlapilerne xHKoCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATvoceproe iapierne 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE KUKOCTH U Ta3a Ha OTPYKEHHOE 5 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 5. Pa6oTra u MOIIHOCTh. DHepPrus
bu6mmoreka [JOK
>1 Pabota 1 MOIHOCTE 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexaiH3MbI ° . https://m.edsoo.ru/7f416194
bubnuoreka [IOK
>3 Mexattiiecias SHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabusie | IIpakrnueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pasznen 1. TensioBble siBJIeHUA
. bubnuoteka [IOK
11 7
CTpoCHHE H CBOHCTBA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
SILIOBHE fpOfeteH https://m.edsoo.ru/7f4181ce
Hroro mo paznmeny 28
Pa3nen 2. DiiekTpryecKkue U MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHbIE Tella 5 1 bubnnoreka [IOK
' W UX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
2.3 MarsuTHBbIE SIBJICHUS 6 1 15 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 4
IICKTPOMArHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'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

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB M TeM uugposbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Mexanuveckue siBJeHHUSA
MexaHndeckoe ABMKEHUE U CITOCOOBI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SauMoeHeTBre Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AROHBL COXpatieHis https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Paznen 2. Mexannveckue Kojie0aHUs M BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCINE KOOI https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pazgen 3. Di1eKTpOMArHUTHOE 10J1€ U 3J1eKTPOMATHUTHBIE BOJTHBI
DNEKTPOMarHUTHOE I0JIE U bubnuoreka LIOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pazgen 4. CBeToBbIe sIBJIeHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmuoreka [IOK



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

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

bubmuoreka [IOK
4.2
JIuH3BI ¥ OITHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznioxxeHne 6enoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
51 Hcnyckanne v MoTIonieHrue CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 CTpoeH#e aTOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
AACPHEIC peaktii https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. [loBTOpUTEILHO-00001IAIO I MOTYJ/Ib
6.1 [ToBTOpEeHME 1 0600IIEHNE CONCPIKAHUS 9 9 bubmuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, / knacc/ [lepoimkun .M.,
NBanoB A.1., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» dusuka: 8- kitacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y. M.,
Npanor A. 1., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemenue»

» dusuka: 9-if kiacc: 6a30BbIi ypoBeHb: yueOHuUK, 9 kinacc/ [lepoimkun Y. M.,
I'yrauk E. M., BanoB A. U., IletpoBa M. A., AKlinoHepHOE 00IIIECTBO

«HS,ZI&TGJILCTBO «HpOCB@III@HI/Ie»

METOANYECKHUE MATEPHUAJIBI JUISI YUUTEJISA
1. II€peimukun B.A. ®uzuka. 7 kin.: Yuel. aist o61eodpa3oBat. yupexxaeHui. — 8-

e u3f., crepeorurt. — M.: npoda, 2009. — 192 c.: wn. ISBN 5 — 7107 — 6480 - 9

2. [Téppimkua B.A. ®usuka. 8 ki1.: Yueb. 11 o01ieoopa3oBar. yapexaeHun. —

9-e uzn., crepeotun. — M.: npoda, 2008. — 192 c.: un. ISBN 5 - 7107 — 8102 — 9

3. [Téppimkua B.A. ®usnka. 9 ki1.: Yuel. qis 061meo0pa3oBat. yIpeKICHAN. —

9-e u3n., crepeornr. — M.: apoda, 2008. — 256 c.: wn. ISBN 5 — 7107 — 84183 — 3

4. Jlykammk B.W., UBanosa E.B. COopHuk 3a7a4 1o ¢usuke mis 7-9 KmaccoB



o01reo0pa3oBarenbHbIX yupexaeHui. — 13-e uzn. — M.: IIpocsemenne, 2000. —

224 c.: nn. — ISBN 5-09-009531-0

5. Mapon A.E. ®usuka. 7 kinacc: yueOHO-MeToauueckoe nmocooue / A.E. Mapos,
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