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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (eaepanbHOil paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (popMupoBaHUe
€CTEeCTBEHHO-HaYyYHOW TIpaMOTHOCTH OOyYaroUIMXcsi M OpraHu3alui0 H3y4YEeHHUS
(Gu3MKUM Ha NESITeNbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
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
OCHOBHOT'O 00111eT0 00pa30oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT pacrnpe/ereHe yueOHoro Marepraia
1o rojam oOyueHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIEI0BaATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00y4aroUXCs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHWUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

duzrka SBISIETCS  CHCTEMOOOpA3ymOIIMM  JJii  €CTECTBEHHO-HAaY4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEkKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, Ouosoruei, actpoHoMued u (GU3NIECKOU
reorpagued, BHOCUT BKIJIAJ B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpA,
NpelocTaBIsieT Haubojee SCHbIE O00pa3lbl MPUMEHEHHS HaydHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IpEAINoJiaraeT OBJAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAY4YHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSICHSTbH SIBICHUS;

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HAY4YHOI'O UCCIIEI0BAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W MCIIOJB30BATh  HAy4dHbIC
JIOKa3aTeNbCTBA JJIsl TOTYUYEHHUS BBIBOIOB.

Henn wusyueHus (PU3NKK HAa YypOBHE OCHOBHOTO OOINEro 0O0Opa3oBaHUS
onpenenensl B KoHuenuuu npenonaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusix Poccuiickoit denepanuu, peanu3yronmx
OCHOBHBIE  0011€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHON pelIeHueM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTtokon 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 METOJE IMO3HAHUS U (OPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjibTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, IMOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOIO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaay.

NpHOOpPETCHHEe 3HAHMA O JINCKPETHOM CTPOSHWUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEUIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOTHBIC SBICHUS M BBITIOTHATH OIBITHI,
naboparopHble pabOTBl W  DIKCIEPHUMEHTAJIbHBIC HCCICIOBAHHS C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOThl ¢ MHpOpMaIuel (HU3NIECKOTo COIEPIKaHUS,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX OCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO cO chepaMu MpodheCCHOHABHON JASATEIbHOCTH, CBI3aHHBIMU
C (Gu3uKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (U3HMUECKON HAYKH.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIel0), B 8
kiacce — 68 gacoB (2 waca B Heneno), B 9 kiracce — 102 gaca (3 gaca B Hemedro).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKTep, YUUTENb JAeIaeT BEIOOp MPOBEACHUS



1a00OpaTOpHBIX PabOT M OMBITOB € YYETOM HWHIAMBHUIYAJIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CIUcKa SKCIEPUMEHTANBHBIX 3aJIaHUM, MpejiaraéMblX B pamMKax
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, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnueckux BenuuyuH. Dusnueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka wu Jgpyrue ecTeCTBEHHbIE HAyKd H3Yy4yaloT MPUPONY.
EcTecTBeHHO-HAay4YHBII METOJ| MO3HAHUA: HAONIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NYECKUX SIBIEHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHUYecKHe, TEIUIOBbIE, DJIEKTPUYECKHE, 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 temmepaTypbl OPU IOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIEPaTypPhl.

6. IlpoBeneHne ucciaenoBaHUS MO IMPOBEPKE TUIIOTE3BI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJbllle, YeM OOoJbllle BhICOTA
IIyCKa.

Pa3nen 2. IlepBonayaibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

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

JIBmkenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
Temmeparypoil. bpoyHoBckoe aBmwkenue, nuddysus. BzaumopeiicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, KMIKOCTEM W TBEPIBIX
(KpuCTAIIMYECKUX) Tell. B3auMoOCBs3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHrneM. OcoOeHHOCTH
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 M HEPaBHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumopeicTBue Ten Kak TpPUYMHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HHEPTHOCTU Tera.
[TnoTHOCTE BemecTBa. CBSA3b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aummojeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3aMepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TskecTd. Cuna TSKEeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. ClioxkeHune
CWJI, HAPaBJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXKEHNs U TPEHHUE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaOmroieHre MexaHM4eCKOro JBUKEHHUS Tea.
2. HM3mMepeHnune CKOpOCTH NPSMOJIMHEMHOTO IBUKECHUS.
3. HaGmronenwue siBleHUs WHEPIUH.
4. HaGmroneHnue n3MEHEHUsI CKOPOCTH IIPH B3aUMOJICHCTBUU TeJl.
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,
MOJEJH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajee).

2. OmpeneneHue cpeqHEld CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPJOTO Tea.

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

5. ONbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

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



HaBnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJ€HHMS raza oT o0béma, TemmepaTyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JXUAKOCTIMU M raszamu. 3akoH [lackans. IlneBmarnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTH OT TJIyOMHBL. [ 'mapocraTmueckuid
napaaokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun U atMocepHoe napieHue. [IpuumHbBl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuennmu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JleficTBHE )KMIKOCTH M Tra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromuecs CoCyIbl.

I'mppasinueckuii pecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JABICHUSI.

o Uk W e

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIBI OT 00bhEMaA MOTPYKEHHOW YacTu
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
VYcnoBue nuaBaHus Te: IUIaBaHUE WIIH MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS INTIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTHU TeNa.

2. OnpeneneHre  BBHITAJIKMBAIOIICH  CUJIBI, JICMCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBHITAJKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHIIBI,
JECUCTBYIOIIEH Ha TEIO0 B JKHUAKOCTH, OT OO0BEMA TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHUE  JIOJKH H
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbiuara. [IpuMeHeHue mpaBWiia paBHOBECHUs pblyara K OJIOKY.

~



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

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBHAS DHEPTHS.
IIpeBpamenne 0OTHOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepbl NpOCTBIX MEXaHU3MOB.

Jlabopamopnule padbomut u onvimol.

1. Onpenenenue pabOThl CUIIbI TPEHHS MPU PABHOMEPHOM JBUKEHUU Tella

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. HccnenoBanue ycioBul paBHOBECHS pblyara.

3. Usmepenue KIIJI HaKJIOHHOM MIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHMS] MEXaHUYECKOW DHEPIUH.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BelllecTBa. Macca M pa3mepbl aTOMOB W MOJIeKyd. OmNbIThbl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, >KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYISAPHO--KUHETUYECKON TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEILUIOBOI'O JIBUKEHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEW OSHEpruw:
TEeIJIonepeaayda u COBEpIIECHUE paboTHI. Bunbt TEIJIONEPEAAUH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KomngectBo TemioTel. YaenbpHas TEIUIOEMKOCTh BEIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenwe wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAs TEIJIOTa IUJIABJICHUS.
[TapoobOpazoBanne u kxonaeHcamus. Mcmapenmne. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(EPHOTO
JIaBJICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TOIUIMBA. Y eibHas TEIJI0Ta CTOPAHUSL.

[Tpuamuner padotsl TemmoBbix apurareneid KIIJ TemmoBoro gBurartens.
TernoBble IBUTATENIHN U 3aIIATA OKPYKAIOIIECH CPEIBI.

3aKOH COXpaHEHUS U MIPEBPALLECHUS SHEPTUU B TEIIOBBIX ITPOLIECCAX.

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. HaGtoieHre nmocTosHCTBa TeMIIEpaTyphl TIPH TUIABJICHUH.

13. Mopenu TenaoBbIX JBUTATENEH.

Jlabopamopnuie padbomut u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ICUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOW COJIM MJIU caxapa.

3. OmnbITHl MO HAOIIOJEHUIO TETUIOBOTO PACIIUPEHUs Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmpeneneHue JaBJIeHUs BO3yXa B OaIioHe HINpUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

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

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGnrogenne wu3MeHEHHs BHYTPEHHEH OSHEpPruM Tella B pe3yibTare
TEIUIONepe aun U paboThl BHEIIHUX CHII.

8. HccnenoBanue sBIIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUHU XOJIOJAHOU U

ropsiueu BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOThHI, IOJIYYEHHOIO  BOJIOM  1Hpu

TEIUI0O0OMEHE C HArpeThIM METAJUTHUECKUM LUJIUHAPOM.

10. OnpeneneHue yeabHON TENI0EMKOCTH BEILIECTBA.

11. MccnenoBanue nmporecca ucnapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/yXa.

13. Onpenenexue yeabHON TEMIOThI MIJIaBJICHUS JIbIA.

Pa3znen 7. DiiekTpuyecKue 1 MAarHUTHbIE SIBJICHHA.

Onektpuzauusi Tena. [[Ba poma snekTpuueckux 3apsiaoB. BzaummopeiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMUYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU JEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHuKkM MOCTOSSHHOTO TOKAa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass uenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
o ydactka nenu. [locnepgoBarenbHOe W mapajlieNIbHOE — COCIMHEHUE
IPOBOJIHUKOB.

PaGora u MomHOCTH dyeKTpudyeckoro Toka. 3akoH Jlxoymns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpuieckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoaeicTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HAaYEHUE NI )KU3HU Ha 3emiie.
OneiTr  Opcrena. MaruuTHoe TMoJe€  DJIEKTpUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. JIeliCTBME MAarHUTHOIO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIeKTPOABUTATENIb TOCTOSIHHOrO TOKa. Mcmosib30BaHUE 3JIEKTPOJBUTraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. CrnocoOb1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poJia 31EKTPUUYECKHX 3apsII0B U B3aUMO/JICUCTBUE 3aPSIKEHHBIX TEJl.
Y CTpONCTBO U IEUCTBUE IEKTPOCKOIA.
DNeKTpocTaTuueCcKas MHIYKLIHSL.
3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JEKTPUYECKOTO OIS,
HcTouHrky MOCTOSTHHOTO TOKA.
JIeCcTBUS AIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUN TOK B KUJKOCTH.
. 'a30BbIi1 pazpsa.
. 3Mepenue cuibl Toka aMnepmMeTpom.
. I3MepeHnue aneKTpruiecKoro HarpsKeHUs. BOJIbTMETPOM.
. PeoctaTt u MarasuH conpoTHBIICHUM.
. B3anmopenicTBre noCTOAHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MTOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEW ITOCTOSIHHBIX 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.

o u A~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO AJICKTPU3ALUM Tl MHAYKIUEH W TpH
CONPUKOCHOBEHUHU.

UccnenoBanue ACHCTBUSI 3JIEKTPUUECKOTO TIONS HA MPOBOJHUKUA H
JARJIEKTPUKH.

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

N3Mepenue u peryanpoBaHre HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka TmpaBWIa CIOXEHUS HANPSHKEHUHM TMPH  TOCJIEI0BATEIIbHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIbl TOKa MPU MNApAJIIEIBHOM COEIUHEHHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePEe3 PEIUCTOP.
OnpezneneHre MOUIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

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

Omnpenenenue KIIJ| narpeBatens.

HccnenoBanre MarHuTHOrO B3aUMOJCUCTBHS TOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHUTHOrO TOJS  MOCTOSHHBIX ~ MAarHUTOB MpPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI  B3aUMOJCUCTBHUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yyeHue neicTBUsI MarHUTHOTO I10JIs HAa IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue v u3ydeHue padoThl JIEKTPOIBUraTEIs.

20. I3mepenue KII/I anekTpoaBuraTeIbHON yCTAaHOBKH.

21. ONBITBI O MCCIENOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs WU HaIlPaBJICHUS HMHAYKIMOHHOTO

TOKA.
9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOTO JBWKEHUSA. PaBHOMEpHOE MPSIMOJUHEIHOE
nBrkeHrne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMXEHHE MO OKpYKHOCTH. [lepron m yacTora oOpareHwus.
JIuneliHas u yriaoBas cKopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

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

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUSI CKOJIBKEHUs, Cuila
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. JIBuxenue mianer BOKpyr ComnHua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanibHOM TOUkH. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpanieHusa. MoOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiysnbsca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu M pabothl. [loTeHIManbHas SHEPTUS Teja, MOAHITOrO HaJ
MMOBEPXHOCTBIO 3eMiM. [loTeHnmanbHas 3HEprus c:kaTou npyxkuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIuu.

JHemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro IBMKEHUS Tella OTHOCUTEIBHO pPa3HbIX TEJ

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

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

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

HaGmoneHue nBrxeHus Tena mo OKpy>KHOCTH.

HaGmoneHne MexaHM4eCKUX SIBIICHUM, MPOUCXOIAIINX 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.

[IpeobpazoBaHus SHEPTUU TIPU B3AUMOICHCTBUH TEJL.

CoxpaHeHue uMIyJibca pu HEYyIPyroM B3aMMOACHCTBUH.

CoxpaHeHune UMITyJIbca Ipu aOCOIOTHO YIIPYTOM B3aMMOJICHCTBHH.
HaGmronenne peakTHBHOTO JIBUKCHUSI.

CoxpaHeHne MeXaHUYeCKOM SHEPTUHU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU IBUKECHUH TeJla MO/l IeUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomut u onvimol.

1.

KonctpyupoBanue Tpakra I pa3roHa W JajbHEUIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OnpeneneHue CpeaHedl CKOPOCTH CKOJIBKCHHS OpycKa WU JIBUKCHUS
IIapyiKa 1Mo HAaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela IPU PAaBHOYCKOPEHHOM JBMIKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPSCHHOM JBIIKCHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH  CHJIBI  TPEHUS CKOJBXEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane KodHPUITMESHTA TPEHUS CKOJTbKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHl CHUJIBI TPEHUS NMPH PABHOMEPHOM JIBIIKCHHH Tella
10 TOPU30HTAJIBHOU ITOBEPXHOCTH.



10. Onpenenenue padOThl CWJIBI  YOPYrOCTH TpH HOABEME TIpy3a ¢
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, aMILITyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUu MpH KOJIeOATEIHHOM IBUKEHUU.

3aryxatomue — kosneOaHud.  BwiHykneHHole — koneOanus.  Pe3zonanc.
Mexannueckue BoiHbl. (CBOHCTBa MeXaHMYECKMX BOJH. [IpomonbHble U
nomnepeyHble  BOJHBIL. JlIMHA BOMHBI M CKOPOCTh €€  paciupOCTPaHEHMS.
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 HUTU 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 YacTOThl UM IEpHOAA KojeOaHMM MaTeMaTHYecKOro
MAasTHHKA.
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2. OmpeneneHre 4acTOTHI U IEpUOIa KOJICOaHUH MPY>KMHHOTO MasTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH Mepuoja KoiaeOaHuii MoABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH NIEPHOJIa KOJICOAHUM MPY>KMHHOTO MasiTHIKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCMMOCTH Tepuoaa KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOLIHE  3aBUCUMOCTh  IIepuoja  KoJieOaHUit
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yCKOpeHUs CBOOOJHOTO NaJACHUs.
Pa3nen 10. DiiekTpoMarHuTHoe MoJjie U 3JeKTPOMArHUTHBIE BOJHBDI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMArHuTHbIX BOJH. I[llkana »sIeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3H.



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/Ib CBETAa. Hctounuku CBETAa. [IpssmonuHEHOE

pacnpoctpanenue ceta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

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

Jluaza. Xox onayuedr B JguH3e. OnTuueckas cucrema (QoToamnmapara,
MUKPOCKOIAa M TeJiecKoma. [7a3 kak onTtudeckass cucrema. biIM3opyKkocTh H
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B croekrp. Omnbitel HpioTona. Cnokenue
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus 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.

[Tony4yenne n3o00pakeHUI ¢ TOMOIIBIO JTHH3.

[Tpunaun nevictBus poroanmapara, MUKPOCKOTA M TEJIECKOTIA.
10. Mopens rnaza.

11. Paznokenne 6enoro cBeTa B CIIEKTP.

12. [lomydenne 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX 1[BETOB.

W X N o Uk WD R

Jlabopamopnuie pabomst u onvimol.

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

2. M3yueHwue xapakTepruCTHK U300pakeHUS TIpeIMETa B TIJIOCKOM 3epKalie.

3. HccnemoBaHue 3aBUCHMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3AYyX—CTEKIIO».



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

OMBITHI 1O PA3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

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. HykimonHas wmopaenb atomHoro sjapa. WM3otomsl.  PaanoakTuBHBIC
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO 4YHUCEI.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a |
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 Boaopo/a.

4. HaGmrogenue TpekoB B kamepe Buiibcona.

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  0000mIeHNsT TPEIMETHOTO  COACpKaHWSA ©  OMNbITa  JICSATENBHOCTH,
MPUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca QU3HKH, a TAKXKE IS MOATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 10 ¢u3uKe [JIs O00yJaroniuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpeMET.

[Ipu U3ydyeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBACTCS JOCTMIKEHUE MPEAMETHBIX U
METaNpe/IMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0OydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasl TPAMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB HCCIICAOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHsS IOJYYEHHbIC 3HAHUS, pelarb 3aladyd, B TOM YUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMeCs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeyIaraeTes:
HA OCHOBE TIOJIYYECHHBIX 3HAHWUW pacro3HaBaTb W HAYYHO OOBSICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJiee BaKHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPrUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHKEHHUE JTMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTATOB.

B pesynbTaTe uydeHus Gu3NKd Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocs 0yayT copMUpOBaHbI CIEAYIONMINE TUYHOCTHBIE PE3YJIbTaThl B
YJaCTH:

1) mMaTPUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nUecKol HAyKH;

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

2) rpaKaaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXXJICHHH OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX TNpoOJeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTH MOPAIbHO--3TUYECKUX MPHUHIIUIIOB B ACATEILHOCTU
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHUS:

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

4) HeHHOCTH HAYYHOT0 O3HAHUS:

— OCO3HaHWE IIEHHOCTH (HU3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaXHEHIIEH COCTAaBIISIONICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoTyyus:

— OCO3HaHHE IIEHHOCTH O0e30MmacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpOrax, C AJIEKTPUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCT, HaBbIKa pediekcuu, NpPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOT0 BOCTIUTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMAJIGHON HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIAE W (U3HYICCKUX
3HAHUM,

e — MHTEPEC K MPAKTHUECKOMY M3YUYCHUIO MPO(ECCHA, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JOTHYECKOI0 BOCTIMTAHUS:

e — OpHCHTAIlMA HA TMPHUMCHCHHE (DU3WUYECKUX 3HAHUU MJI PEIICHUs 3a1ad B
00JIaCTH OKPY’KAOIIEeH Cpenbl, IIAHUPOBAHUS IIOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX TIOCIICIICTBUH ISl OKPYKAIOIICH CPEeIbI;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa AKOJIOTHYCCKHUX MPOOJIeM W IMyTeH HX
pEIICHHS,

e 8) amanTanMum K M3MEHSIIONIUMCS YCJOBHSIM COUHMAJBHOW M MPHPOIHOI
cpenpbl:

e — TMOTPEOHOCTH BO B3aWMOJCHCTBUU TIPU BBHINIOJHCHUU HWCCICIOBAHUN U
NPOEKTOB (U3MUECKOW HANpPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
APYTHX;

e — TIOBBIIICHUEC YyPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYCCKYIO
JESATCIIEHOCTD;

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

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

e — IUIAHUPOBAaHUE CBOETO pPa3BUTHA B TPUOOPETCHHH HOBBIX (DHU3MUECKHUX
3HAHUM;

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

e — OIICHKA CBOUX JICUCTBHHA C YYETOM BIHMSHHS HA OKPYKAIOIIYIO Cpemy,
BO3MOJKHBIX TJI00aTBHBIX ITOCIICICTBHUI.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONINE [TO3HABATEIbHBIE YHUBEPCAIIbHbIE YUEeOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYIATHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEPCAJbHBIC YUeOHbIE eiiCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBISITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B pACCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIINXCS K (DU3UUYECKUM SIBJICHUSIM;
BBISIBJISITh NPUUUHHO--CJIEICTBEHHBIE CBA3M NpPHU HM3YyYEHUU (DU3UUECKUX
SBJICHUHA U MPOIIECCOB, JI€NaTh BBIBOJBI C UCIOJIb30BAHUEM JE€yKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTAaTh TMIIOTE3bI O B3aUMOCBA3SIX
(du3HUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO peleHuss Y4eOHOW (u3nuecKon
3alayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHMs, BHIOOp Hauboliee
HOJXOJISIIEr0 ¢ YUETOM CaMOCTOSATEIbHO BbIICJIEHHBIX KPUTEPUEB).

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  JIOCTOBEPHOCTh HMH(OpPMAIIHUIO,
MIOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

NPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (U3HMYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbu3udecKon 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
cXeMaMHu, TharpaMMaMiy, HHOU rpauKor U KX KOMOWHAITUSMHU.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe 1eiiCTBUS:

B X0Je oOCyXkJeHusi y4eOHOro MaTepualia, pe3ysbTaToB J1abOPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOU TEMBI
BBICKA3bIBaTh WJICM, HAIICJICHHbIE Ha pELICHUE 3aJa4d U TMOJJIepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSIMH JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YJIbTaThl BEIIIOJIHEHHOTO (PU3MUECKOrO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHOM pabOThl MpU pEUIeHUH KOHKPETHOM (PuU3NYecKon
po0JIEMBI;

OPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHHIO: paclpeleNsiTh poJH, 00CyX AaTh NPOLECCH HU
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 Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCaJbHbIe YUeOHbIE NeCTBUS

Camoopranu3anus:

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

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAX TMPHUHATUS  PEIICHHM
(MHOIMBHUIyaIbHOE, TPUHSTHE PEIICHHS B TPYIIeE, NMPUHATHE PEIICHUN
TpYIIoW);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C Y4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallMu U IIpeuiaraTh IiaH €€ N3MCHECHUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHUS  (HEJIOCTHKEHHS) PE3yJIbTaTOB
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,
BO3HUKIIUX 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 HAa OIIMOKY MPHU PELIEHUU (PUINYECKUX 3a/1ay WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 7 Kkjacce npeaMETHbIE pe3yiabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMUXCSA YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3UYECKHE U  XUMHUYECKHE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpHOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUYeCKoe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOPHUsS, PaBHOJACUCTBYIOIIAS
cua, nedhopmanus (ympyrasi, IJIacTUYeCcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

pasnuuath siBiaeHus (auddysus, TEIIOBOe JABUKEHHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JBHXKCHHUE,  HWHEPIUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalllcHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe JaBleHUE, IUIaBaHWE TeJ, NPEeBpallCHUS
MEXaHUYECKOW HHEPTrHM) IO ONHUCAHUI0 MX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KUBOW M HEXKHUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE M TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XUBOM OpraHW3M, IUIaBaHUE PHIO, phIYaru B
TEJIe YeJOBeKa, NMPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
OMKCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (U3MUECKHE SBICHUS, UCIIONB3YS
dusznueckre BeIMYMHBI (Macca, O0BEM, IJIOTHOCTH BEIECTBA, BpPEMs,
IIyTh, CKOPOCTh, CPEAHASA CKOPOCTb, CHJIA YIPYIOCTH, CUJIA TAKECTU, BEC
Tejla, cujla TpeHus, JaBiieHue (TBEPAOTO Teja, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KOIQ(UIMEHT MOJE3HOr0 JEUCTBUSI MEXAHU3MOB,
KMHETUYECKasi M MOTEHIHMAIbHAs DHEPTUsi), MPU OMUCAHUU MPABHIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  MCIIOJNB3YEMBIX  BEJIMYMH, HX
0003HaueHUs W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (PU3MUYECKYIO0 BEJIUYUHY C APYTMMHU BEIUYMHAMH,
CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUUH;



XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS U MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMesa, IpaBWIO paBHOBecHUs pblyara (010ka),
«30JI0TO€ TMpPaBUJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMMChIBATh €T0 MATEMATHYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE SBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMid MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JOTUYECKUX LIAroB € Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3NUYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA WIIH 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 (DOPMYyJIBI M TMPOBOJAUTH PaCU€Thl, HaXOJWTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE /I PEUICHUsS 3a/lay, OLEHUBATH PEATHUCTUYHOCTh
MOJIy4EeHHON (DU3NUECKOU BEITMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU TMOMOIIU
(bu3MUECKHX METOJIOB, B ONTMCAHUU UCCIIEIOBAHMS BBIACIATH MPOBEPSIEMOE
npennonioxenue  (TUMOTe3y),  pasiuyaTh M HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3ysibTaT, HaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
bu3uIecKux CBOMCTB TEN: bhopMyIHpOBATH MIpOBEPsIEMbIC
MIPENONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pYAOBaHMS,
3aMMChIBATh XOJ1 ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBITIONHATh TMPSMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHIBI W TEMIIepaTypbl C MCIOJIB30BAHMEM aHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKA3aHUS NTPHOOPOB € YYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
OPYrol C UCIHOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKECHHSI Tela, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH Tel
U HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIBI OT 00bEMa
NOTpy>KEHHOM YacTH Tejda M OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJja, OT IIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUI
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATH B



IUIAHUPOBAHUM Y4EOHOTO HCCIIENOBAaHUS, COOUpaTh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUs, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHMSI;

IPOBOJAUTL KOCBEHHBIE H3MEpeHUs (HU3MYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTH W TBEPAOTO Tena, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAIKWBAIONIAs  CHWIA, JICHCTBYIOIIAs  Ha
NOTPY)KEHHOE B IKUAKOCTH TeEI0, KOI(P(HIMEHT TOJICE3HOTO JeHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAys TNPEII0KCHHOH WHCTPYKIUU: TPU
BBITIOJTHEHUN HW3MEPCHUN COOMpAaTh ASKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTr01aTh MpaBuiIa TEXHUKHA 0€30MacHOCTH MPHU padboTe ¢ Ja00paTOPHBIM
o0opyn0BaHUEM;

yKa3bIBaTh TMPUHIIUAIBI JCHCTBUS TPHOOPOB M TEXHUYCCKUX YCTPOMHCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIIINECS COCYABI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepHu30BaTh TMPHUHIMIBI  JACHCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOH Ha WX omucaHus (B TOM 4YHUCIE:
NOIIMITHAKHA, yCTPOWCTBO  BOJAOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (U3MYECKUX SBICHUU W HEOOXOAMMBbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TPUMEpPHl  (HaXOAWTh WHQPOPMAIMIO O  IpPHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3HUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3IIOPOBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHUKOB HWHpopManuu B VHTepHEeTE B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM © TyTEM CpPAaBHEHHsI PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON WM MOXKET OBIThH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBIMOJHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepatypy  (pu3MdYeckoro  coaepikaHWs, CIPaBOYHBIE  MaTepHAIIbI,
pecypcel cetn IHTEpHET, BiiageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC M YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHWKOB MH(pOpMaIuu HU3NIECKOTO COACPKAHUS, B TOM



yyciie MyOJIMYHO JeJaTh KpaTKUe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MNpPU H3TOM TIPAMOTHO MCHOJIb30BAThH
M3YYEHHBIA TOHATUHHBIMN amnmapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYILJICHUE NIPE3CHTALEH;

e IMpHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeneisTh
00s3aHHOCTH B TpyMIe€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJHEHWEM IUJJaHA JCHUCTBUW, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh  TIPYNIbl,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICHICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLLHX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBHKECHUE
aTOMOB M MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe Tena, HACBHIMEHHBIM ¥ HEHACHIIIEHHBIH TMap, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUI 3apsl, AIEKTPUUYECKOE I0JIE, TPOBOJIHUKH
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SABJICHUA (TEIUIOBOE pACUIMPEHHE U C)KaThe, TeIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KalWJUIIPHBIEC SBJICHMS, HCIIAPEHUE,
KOHJIEHCAIUsl, IIJIaBJICHUE, KpUCTAIM3anus (OTBEpAEBaHUE), KUIICHHE,
TeIuIonepeaayda (TErIONpPOBOAHOCTS, KOHBEKIIMS, U3IIy4YEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3aps0B, NEHUCTBUS AIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aWMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOI'O I0JI HA IPOBOJHUK C TOKOM, IEKTPOMAarHUTHas: UHIYKIIHS)
[0 ONHCAaHUIK HUX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e Dpacrno3HaBaTh IMPOSBICHUE HU3YYEHHBIX (U3UYECKUX SBICHUH B
OKpY)XaloIlleM MHUpe, B TOM 4Hcie (U3UUECKUE SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATKEHWE U KAaNWUIAPHBIE SBICHUA B IPUPOIE,
KpUCTaJIbl B mpupozae, usinydyeHne ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pPOCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
ABJIEHUSI B aTMocdepe, JIEKTPUYECTBO >KMBBIX OPIaHU3MOB, MarHUTHOE
nojie 3eMiIM, Apei( MNOJIIOCOB, POJIb MAarHUTHOIO MOJS JJI JKU3HU Ha
3emiie, NOJISPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIICISATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHU;

e OMNUCHIBAaTh M3yYCHHBIC CBOICTBA TeN U (U3NUECKHE SIBICHUS, UCTIOIb3YS
(u3nueckre BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS 3HEPIrusi, KOJIUYECTBO
TEIUIOTBI, YAEJIbHAs TEIUIOEMKOCTh BEIECTBA, YACJIbHAsA TEIUIOTa



IUIaBJICHMS], yJeJbHas TeIUIoTa NapooOpa3oBaHMs, yJedbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TOJE3HOrO0 JEWCTBHUS TEIJIOBOM
MaIllMHbI, OTHOCUTEJBHAsl BIIAJKHOCTHb BO31yXd, DJIEKTPUUYECKUH 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBIEHUE ITPOBOJHHKA,
yIEeIbHOE  CONpPOTUBJIEHUE  BEIIECTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOrO0  TOKAa), NpHU ONHCAHUM TMPaBUIBHO  TPAKTOBATh
(u3MUECKUl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
(Gu3MUeCKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
¢u3nUecKyl0 BEIWYMHY C JAPYTMMHU BeJIMYMHAMH, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCITIONIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHYECKON TEOpUHU
CTpOEHUS BEIlEeCTBA, MPUHLMUII CYNEPHO3UIMU MMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma N1 ydacTka 1€Nu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs DJHEPIHM, MNpPH O3TOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHa M 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallul MPAaKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
mIaroB ¢ omnopoil Ha 1—2 H3y4eHHBIX CBOWCTBA (HU3MYECKUX SIBICHUH,
($u3HUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayd B 2-3 JEHCTBUS, HCIOJIb3YyS 3aKOHBI H
dbopMybl, cBs3bIBaOINME (U3MYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JaHHBIX JUISI pEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HeoOXoauMbIe i €€ pEelIeHHs, MPOBOAWTH pacuy€Thl W CPABHUBATH
MOJIy4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO pEIIUTh IMpPU MOMOIIH
(¢u3nYecKuX METOJIOB, MCIIONIb3ys OMHCAHHME HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPSIEMOE  IIPEANONOKEHNE, OLEHUBATh IPAaBWIBHOCTb IOpsAJKA
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PUBNYECKUX SBICHUW  WIH
(du3HUecKrX CBOWCTB TeJN (KAaMWJUIIPHBIC SBJICHUS, 3aBUCUMOCTb JTABJICHHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYyYEHWH OT LBETa M3Jydarolleld (IOIOIIAaroIIeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIIAAN €€ TOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJACHCTBHE
JNEKTPUYECKUX  3apsJ0B, B3aMMOJCUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO MOJS Ha HPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa D3JIEKTPOJBUIATENsl TMOCTOSHHOTO TOKa): (OPMYIUPOBATH
MpOBEpsAEMbIE MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh  MpSMbIE  W3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXKHOCTH BO3[yXa, CHJIbl TOKa, HANpPSKEHUS C MCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JATYMKOB (PU3MUYECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrold ¢ UCHOJb30BAHUEM  MPSMBIX U3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOHIaJAH TONEPEUHOTO
CEYEHMsI U Y/IeJIbHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJIHUKE,
UCCJIEIOBAHME TMOCJEAOBATEIbHOTO U MapajUIeIbHOTO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHHME, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHUs, CJIeAys MNPeasOKEeHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUIE TaOMUIl M TIpaduKOB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIIEeI0BAHMS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs (U3MYecKux BeNUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIICHHE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHUs, cOOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0OKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

coOJIro1aTh TIpaBUiia TEXHUKH O€30MaCHOCTH MpH padboTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCAaHUSA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMerp,
BOJIBTMETP, CUETYMK DSJIEKTPUYECKOM 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHEl, HarpeBaTeIbHbBIE AIIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
PEeAOXPAHUTENH, SJEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCTOJB3YysI 3HAHUSA O CBOMCTBaX (PM3WYECKUX SIBJICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHHYECKHE YCTPOWCTBA M H3MEPUTEIbHbBIE
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMIPOMETP, JBHUraTelb BHYTPEHHErO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIISATh CXEMbl 3JEKTPUUYECKUX



Heneil ¢ MoCIe0BaTEIbHBIM U MapaUIeTbHBIM COSMHEHHEM DJIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOMUTH  MpPUMEPHl  (HAXOMWUTh  HWHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (DU3UYECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU 711 oOecrieueHrs 0€30MMacHOCTH TIPU OOpaIieH!ud ¢ IprudopamMu 1
TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHCHHsS 370POBbS M COOIIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh MOUCK HHPOPMaUA (PU3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATh HH(OpMaIuio, KoTopas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh NP BBIMOJTHECHUU YUCOHBIX 3aJaHUN HAYYHO--TTONYJISIPHYIO
aMTepaTypy  (pU3MYECKOTO  COAep)KaHMs, CIPABOYHBIC MaTepHaIbI,
pecypcel ceTr MIHTEpHET, BiIajieTh MpUEMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOUW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpaTKHWE YCTHBIC COOOIICHHSI,
0600mass wuHpOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (PUBHUECKOTO
cColepKaHWs, B TOM 4YHCIE NYOJUYHO TMPEACTABIATh PE3yJIbTaThI
NPOSKTHOW WIJIM HCCIIENOBATEIbCKON JESITENbHOCTH, TIPU 3TOM TPaMOTHO
UCTIOJh30BaTh M3YYEHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHWN (PU3MUecKux
IPOIIECCOB  PACTIPEICIATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3a7a49aMU, CIICJUTh 32 BBHIITOJIHEHUEM TUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIJIA] B
JESATEILHOCTD TPYIIIBI, BRICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBJISISt TOTOBHOCTH pa3peniath KOHQIUKTHL.

K xoniy o0ydenus B 9 kj1acce npeaIMeTHbIE pe3ybTaThl HA 0230BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TOHATHS: CUCTEMa OTCY€Ta, MaTepualibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKECHHS, aedopmarius
(ympyrasi, mjaacTU4ecKas), TpPEHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LHEHTpP TSAKECTHU TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKHE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JAITHHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKA;



pasznuyarh SBICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEWHOE [BHUKEHUE, CBOOOJHOE
MaJIeHue TeJ, PaBHOMEPHOE JABM)KEHHE MO OKPYKHOCTHU, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBUKEHHUE, KOJeOaTelbHOE ABM)XKEHHE (3aTyXarollue U
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXEHHUE CIHEKTpalbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3TTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHUE U3YYEHHBIX (PU3MUECKUX SBIECHUN B
OKpyXatomeM Mupe (B TOM uucie (U3MUECKHE SIBICHHUS B NPHUPOJE:
NPWIMBBI U OTIUBBI, JBHKEHUE TU1aHeT COTHEYHOU CHUCTEMbI, peaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIYHAaMH, 3XO0, IIBeTa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOIOrHYECKOe NEeWCTBHE BHUIAMMOIO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO HW3JIyUYE€HUM, €CTECTBEHHBIH
pasivoaKkTUBHBI (POH, KOCMHYECKHE Jy4d, PaJUOAKTHUBHOE H3IyuyeHUE
IPUPOAHBIX MHHEpAJOB, JEHCTBUE pAJMOAKTUBHBIX W3JIyYECHUH Ha
OpraHu3M YeJoOBeKa), MpPH ATOM IMEPEBOAUTH MPAKTHUUECKYIO 3aJadyy B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (NpPU3HAKU) (PU3MUECKHUX
SIBJICHUM;

OTKCHIBaTh MU3yYEHHBIE CBOMCTBA T U (PU3NYECKUE SIBICHUS, UCIIONIb3YS
¢usnyeckue BeIMUYMHBI (CpefHssi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPABHOMEPHOM IBH)KEHHH, YCKOPEHHE, IEPEMEIIECHUE, IYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJA YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CcBOOOJIHOTO TMAJECHMs, BEC Tejla, HMITYJIbC Tela, HMIIYJIbC CHJIBL,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIUAIbHAasg HHEPrusl Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUs CHKATON
OPYXXUHBI, KHHETUYECKAsl SHEPrus, IOJIHAsg MEXaHW4YecKas >SHEeprus,
HEepUoJ U 4acToTa KoneOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEJOMIICHHS CPEbl), TP ONMUCAHUU
PABWIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI HCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUs U €IUHUIBl (U3NYECKUX BEIUYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMHU BEIMYMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAaHEHUs PHEPrUHU, 3aKOH BCEMUPHOI'O TATOTEHMS,



OPUHLUI CYMEPHO3UIMH CHUJI, TPUHIUI OTHOCHTEIbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
NpHU SAEPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa W 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBA TeN, B TOM YHWCIEC W B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO--CICACTBCHHBIE  CBSI3U, CTPOUTH  OOBscHeHWE w3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3YYEeHHBIX CBOWMCTBAa (U3MUYECKUX
SBIICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

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 ¥ (OPMYJIBI, HEOOXOAMMBIE JJISI PEIICHUS, TIPOBOJUTH PAaCcUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BCJIUYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh TPU TOMOIIH
(¢u3MUecKX METO/OB, HCIIONB3Ys OMHMCAHUE HCCIEIOBAaHUS, BBIICIATDH
IpoBepsieMOe  TPEIONIOKEHNE, OIIEHUBATh TMPABWIBHOCTD MOPSJIKa
NPOBEJICHUS  HUCCJIEIOBAaHUA, JellaTh  BBIBOJbI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHUI U ONIBITOB;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
¢uznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpaHEHUS] DHEPTUHU, 3aBUCUMOCTH IMepuoia KoJeOaHWW MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIMHEHOE pacIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pakeHHs MpeaMeTa B coOuparomen
JWH3e, HAOIOJEHUE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENTLHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHMs, ONWUCHIBATH  XOJT OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynTHpOBaTH BHIBOIBI

HOPOBOJIUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX W3MEPEHHM, Onpeaenss
CpeqHee 3HayeHHE U3MepsieMOol BelauuuHbBl ((PoKycHOoe paccTosiHue
coOuparomeii JTUH3BI), OOOCHOBBIBATH BBIOOp cCrHOcO0a HW3MEPEHHS
(u3MepuTenbpHOro nNpudopa);

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



IIpU PaBHOYCKOPEHHOM JIBIDKEHUM O€3 HayaJlbHOM CKOpPOCTH, TMEpUuoaa
KoneOaHuii MaTeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHUCHMOCTH
yria OTpake€HUs CBETa OT yIJia MaJEHUs W yria MpPeJoMJICHUS OT yriia
MajieHus1): TIUIAHUPOBATh HCCJIEJAOBaHUE, CaMOCTOSITEILHO COOUpaTh
YCTAHOBKY, (UKCHUpOBATH pe3yJbTaThl TMOJYYEHHON  3aBUCHUMOCTHU
bu3MYeCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, J€JIaThb BBIBOJIBI IO
pe3yabTaTaM MCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHHS (U3HUSCKHX BEIWYUH (CPEIHSSI
CKOPOCTh M YCKOpPEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHUH,
YCKOpPEHUE CBOOOJHOrO MaJeHUs, KECTKOCTh MNPYXKHUHBI, KOADPUIIUEHT
TPEHUSI CKOJIBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacToTa U
nepuoja  KoysieOaHUl MaTeMaTH4YeCKOrO0 ¢ TMPYKHUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujia coOuparliel  JUH3bI, PaJUOaKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISATH
3HAYCHHUE BEJIMUMHBI M aHAJTU3UPOBATH MTOJTYUYEHHBIC PE3YyJIbTAThl C YUETOM
3aITaHHOM MOTPEITHOCTH U3MEPCHHU;

co0JIro1aTh TIpaBUiia TEXHUKHU O€30MaCHOCTU MpH padboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nIuyaTh OCHOBHBIC TMPU3HAKU HW3YYEHHBIX (U3UUECKUX MOJICIIeH:
MarepuajgbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUEYHBIM HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJElbh aToMma, HYKJIOHHAas
MOJIEJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh TMPUHLMIBLI  JEHUCTBUA HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa HMX ONHCaHUA (B TOM 4YHCIIE:
CIIUJIOMETpP, JaTYUKH IIOJIOKCHHUS, PACCTOSIHUS W YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, IIepuckKor, ¢oToanmapaTr, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBax (u3MYecKuX SABJICHUH MW  HEOOXOAuMbIe (pu3Myeckue
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI M CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHUUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUUYECKUX IMPOILIECCOB
IpU PEIICHUH YYeOHO--TIPAaKTHYCCKUX 3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHHUS M300paKCHUH B INTOCKOM 3€pKaJie U COOMpAaroIIe JINH3E;
OPUBOAUTL  MPUMEpPbl  (HAXOAWTh  HHPOpPMAIMIO O  MpHUMEpPax)
MPaKTUYECKOTO HKCIOJB30BaHUS (PU3NYECKUX 3HAHWKW B TOBCEIHEBHOM
KU3HM JUIsI o0ecniedeHus: 0€30MacHOCTH MPHU O0palieHuu ¢ mpudopamMu U
TeXHUYECKHUMHU YCTPOUCTBAMH, COXPAHEHHUS 3J0POBbSI M COOIIOJICHUS
HOPM 5KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaIOIIEeH cpeie;



OCYIIECTBJISATh TOWUCK HMHPOpPMAIMH  (PU3NIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (HOPMYIHPYs TTOMCKOBBIA 3ampocC, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TIOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (usmueckoro - coaep:kaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl ceti MHTEepHET, BlageTh npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIkKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YNIBTATHI MPOSKTHOW WM HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJB30BaTh  HM3YyUEHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (Qu3uKd W COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTAaMed ¢ y4EToOM OCOOCHHOCTEH ayaWTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

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

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

11 du3KKa - HayKa O IIPUPOJIE 2 bubmorexa [IOK
| " PP https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
T R https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
13 EcrecTBeHHOHAaYYHBIN METO/1 TO3HAHUS 2 1 o a0 17416194
Hroro mo pazneny 6

Pa3nen 2. [lepBoHayajibHble CBeIEHUS O CTPOEHUH BelllecTBA

2.1 CtpoeHue BeniecTna 1 bubmorexa [TOK
' P - https://m.edso0.ru/7f416194
29 JIBrykeHre 1 B3aMMOICHCTBUE YaCTHII 5 1 bubnuoreka [IOK
' BeIIeCcTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PCTATHRIC COCTOAMIA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBuikeHne u B3anMojielicTBHeE TeJ
3.1 MexaHn4ecKkoe TBUKEHHE 3 bubmorexa [OK

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. Br ot https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBieHue TBEPABIX TeJl, }KHAKOCTEH 1 ra3os
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
42 Jlaietie XHAKOCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATMOChepHOe HaBCHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE KUKOCTH U Ta3a Ha OTPYKEHHOE 5 3 bubnuoreka [IOK
' B HUX TEIIO 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 MexarH3MbI ° . https://m.edsoo.ru/7f416194
5.3 MexaHudeckast SHEPrus 4 1 bubmmorexa [IOK
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

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabnsie | IIpakTuyeckue (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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM uugposbie
Ne i/ P Konrpoabsnbie | IIpakrnueckue (ucbp )
NMPOrpamMMblI 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
SauMoseHeTBre 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. Mexanuueckue KoJieDaHus U BOJHBI
bu6mmoreka [JOK
2.1 Me ecKue KoJebd 7 3
NAHITHACCIHE KoTEbani https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJTHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiiekTpOMArHuTHOE 1M0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
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 JI 0 6
HHIBL T OTITHHACCIHE HPHOOPET 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P
3 aznoxeHue 0eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/741a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
1 41 4 1
5 CIyCKaHHE U TIOTJIOIICHNUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTpoeH#e aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FISPHBIE peartiun https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. IloBTOpUTEILHO-00001IAI0 1T MOTYJ/Ib
6.1 [ToBTOpEeHUE 1 0600IIEHNE CONCPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc 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 UIS YYEHUKA

1.

®usuka: /- kiacc: yueoOHuk/M.M. [leppiukun, A.W. IBanoB.-2-e u3f.,crep.-
Mockga: IIpocsemienue, 2022.-236, [1] c.:um.
®dusuka: 8-i knacc: yueoHuk/M.M. Ilepoiikun, A.W. IBanoB.-2-e u3.,crep.-
Mockga: IIpocsemienue, 2022.-236, [1] c.:um.
®dusuka: 9-i knacc: yueonuk/M.M. Tlepoikun, A.W. IBaHoB.-2-¢ u3.,crep.-

Mockaa: [Ipocsemienne, 2022.-236, [1] c.:um.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YAUTEJIA

1.

Co6opnuk 3ana4 o pusuke: 7-9 ki.: k yaeonukam A.B. [lepwimkuna u ap.
«Duzuka.7 knacey, «duznka.8 knacey, «duznka.9 knacey. ®I'OC (k HOBBIM
yueOnukam)/ A.B. [lepwimkun; coct. I'.A. Jlonnosa.-19-e usn., nepepab. u
nom.-M.: M3narenbctBo «OKk3amen», 2017.-271 B [1] c.(cepust «YuebHoO-
METOJIMYECKUN KOMIIIIEKT)

COopHUK TeCTOBBIX 3a/1aHmii 1o ¢u3uke. 7 kiacc/ coct. T.A.XannaHoBa, B.A.
Opios.- M.:BAKO, 2015.- 48 c.

COopHHUK TeCcTOBBIX 3a/1anuii 1o ¢usnke. 8 kinacc/ coct. T.A. XanHaHona, B.A.
Opnos.- M.:BAKO, 2015.- 48 c.

COopHHUK TecTOBBIX 3aMannii o ¢usnke. 9 kmacc/ coct. T.A. XannaHona, B.A.

OpioB.- M.:BAKO, 2015.- 48 c.



IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. http://markx.narod.ru/pic/ - ¢usuka B 1mKose

2.http://festival.1september.ru/articles/ - ¢hecTuBanp negaroruueckux UacH

3.http://resh.edu.ru


http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://resh.edu.ru/
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