MMHHUCTEPCTBO MPOCBEIIEHWSI POCCUMICKOHN ®EJEPAIIANA

MunncrepeTBo o0pasoBanus u Haykn Pecny6inku bamkoprocran

AMHHHCTPAIHS MYHHIIHNIAJbHOTO paiiona /lyBanckuii paiion

®MBOY COIII c.Iysan umenn I'eposi CoBerckoro Coroza C.A.Muxisiesa

PACCMOTPEHO
PyxoBogurens HIMO

%Wi Bynarosa I'.B.
poTtokoi Ne 1

ot «28» 08 2023 r.

B c.Jlema3bl

COI'TACOBAHO YTBEPXJIEHO
3am.aup. no YP 3am.aup.mno 2
S%& I'apeesa E.X aM3
«28» 08 2023 . Mpaxas Ne8TLZeS oo hmau )
ot «28» 08 2’(} 3.
PABOYASI TIPOI'PAMMA
(ID 2191805)

yueoHoro npeagmera «®u3uka. bazoBblii ypoBeHb»

Juist oOyJarommxcs 7-9 xinaccoB

c.Jlemaser 2023 r



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepaibHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Duzmkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarolIMXCs M OPraHu3aldio HU3yYeHUs
(Gu3MKM Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpeamera B peanuzauuu Tpeboanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBS3U E€CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0y4yeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXC.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOIBKY (PH3nUYecKre 3aKOHBI JI€KAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoIoTHel, acTpOHOMHEH B (pusnueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, MPEIOCTABISACT Hauboyiee sSCHBIC
o0Opa3sibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh Croco0a MoTydeHus
JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEeca K HayKe Yy 00y4aroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEYIONIMMH KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPHPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

enmu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUSA
omnpeneneasl B KoHmenmmuu mpenonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX
OCHOBHBIE  00I11€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Komnerun Munncrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokosa ot 3
nekadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA M (POPMUPOBAHUE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJIbLHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(decCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6H1€FO O6paSOBaHI/I}I obOecreunBacTCs pPCIICHUEM CIICAYIOINHUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble  pabOTBl W  SKCIEPUMEHTAJIBHBIE  HCCIEIOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTBHON AeATeTbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIErO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabOpaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIIBHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PAbOT U OMBITOB C YYETOM HHAUBUIYATBHBIX OCOOCHHOCTEH
00yyJaromuxcs, CIUCKa PKCIEPUMEHTANIBHBIX 3aJaHUi, MpearacMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aMeHa Mo (pU3HKeE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEIIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €TUHMII.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4aloT MPUPOY.
EcrecTBeHHO-HayUHBIA METOJI MO3HAHUSA: HAOJIOJICHHE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIJIBIIKCHUE TUIOTE3, YKCIIEPUMEHT 10 TIPOBEPKE TUMOTE3, OOBICHEHUE
HaOmroaeMoro siBjaeHus. Onucanue Pu3nUecKux sIBICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBbIE, CBETOBBIC

SIBJICHUS.

2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3MepeHue pacCTOsTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OoJbiie, yeM OOoJblle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkenne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHUS YacTHI[ C
TeMriepatypoii. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(KpUCTa/UIMUECKUX) Ted. B3auMOCBsI3b MEXIy CBONCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe JBWKEeHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUHU. Pacd€Tr myTtu u
BPEMEHHU JIBUKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BellecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUS U Cuja
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CriosxxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne CKOpoCTH MPSMOJIMHEHHOTO JBUKECHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBM)KEHHUS (IIApUKa B KUIKOCTH,
MOJIETIH JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHEe CKOPOCTH CKOJBKEHUS OpycKa WIIM IIapUKa IO
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTskeHus (aedopmaiiui)
MPYXUHBI OT MIPUITOKEHHOMW CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. /laBneHue rasza.
3aBUCUMOCTb JaBJICHHMsS Tra3a OT 00bEma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackana. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJICHMS KUIKOCTU OT IiayOuHBL. ['Mapocrarnueckuii
napanokc. Coobiaromuecs cocynbl. ['uapaBinyeckiue MeXaHUu3Mbl.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHOM oOosnouku 3emiu. Onweit Toppuuemnu. M3mepenue atMmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 1151 U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA OTPYKEHHOM YaCTH Tena

U TUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUTaBaHMs TEJ: IUIABAHUE UIIU MIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHS INIOTHOCTEN Teja U )KUJIKOCTH.

o U A~ w N e
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpenenieHUe  BBITAIKUBAIOIIEH  CWIBL, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPruUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecus poluara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe



npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUs.
[IpeBpaienne 0IHOTO BHUJIa MEXaHUYECKOW IHEPTUU B APYrOW. 3aKOH COXPAHEHUS
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOMN SHEPIUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHUe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIoTepe1ada u coBeplieHrne padboTel. Buasl Temonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IyUYCHUE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BemiecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBimenwe wu
OTBEPJICBAHUE KPHUCTAIUIMYECKUX BEUIECTB. YAEAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. VMcmapenue. Kumenme. YiaenpHas TtemioTa
napooOpa3oBaHUsA. 3aBHCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMOoc(epHOro
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBble IBUTaTENIM U 3aIIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

1. HaGmonenune OpOyHOBCKOIO IBHKEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnakaeHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojencTBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPsJI0B U PACCTOSHUS MEXIY TEIaMu).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojs. [IpuHiun
CYNEepHO3UIIMU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNctouynuku mnocTossHHOro TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHoe U MapalieIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DNeKTpUUeCcKue ey U MOTPeOUTEeNn NEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eficTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmoje. MarguTHoe mojie 3eMJIM M €ro 3HaueHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUuueckoro Toka. [[pumeHenne 3eKTpOMarHuToB
B TEXHUKE. J[eficTBHE MAarHUTHOIO MOJI HAa MTPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO  TOoKa. Mcmosib30BaHUE  DJIEKTPOABUTATEEH B  TEXHUYECKUX
YCTPOMCTBax U Ha TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUIECKOM SHEPIUHU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIeKTpOCTaTUUECKAsT UHTYKITUA.
3aKOH COXpaHECHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepeHune 2IeKTpUYeCcKOro HapsiXKEHUsI BOJIbTMETPOM.
. PeocTtaT 1 MmarazuH cOonpoTUBIICHUM.
. BzaumopencTBue NoCTOSSHHBIX MAarHUTOB.
. MopaenupoBaHHe€ HEBO3MOXKHOCTH Pa3/ICJICHUSI TTOJIHOCOB MAarHMUTA.
. MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO ITOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryinpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEpPE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00beTMHEHNUN
Y pa3deeHUH.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb CHJIBI  B3aUMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.
N3yuenne neicTBUs MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.



19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexrpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs WU HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAHMYECKOr0 JBMXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBH>keHrne. HepaBHoMepHOe npsiMOJIMHEHOE ABMKEeHUE. CpeaHssi U MTHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBuxkeHue. CB0oOOHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE N0 OKpY>KHOCTH. Ilepron m wactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUIKN CyNEepO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTrUe BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHus. J[Bmxkenue miuaner Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepuanibHOM TOYkH. AOcConOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
Ttperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAs SHEPTUS TeNa, OJIHITOTO HaJ
IIOBEPXHOCTHIO 3eMJIH. lloTeHIManpHast s3Heprus c:xaToi npyxuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME NyTeHd W TPACKTOPHM NBMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.
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HaGmronenne MmexaHu4eCKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca Npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBanus 3HEPTrUU NMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM T1aJICHUH.
CoxpaHeHue MEXaHNUYECKOW SHEPTUM MIPU IBUKEHHUU TEJa MOJT 1CHCTBUEM
IPY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOM MJIOCKOCTH.

Omnpenenenne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIBKEHUHU T10
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOThI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBHKEHUU Teja Mo
TOPU30HTAIBHOM MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
WCIOJIb30BaHUEM HETOJIBUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.

Pasznen 9. Mexannueckue KoJe0aHUsA U BOJHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPIUM NpH KOJIeOATEILHOM JABUKEHUH.

3aryxatomue — koneOaHusg.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWCTBa MeEXaHUYECKMX BOJH. [IpoposibHblE U
NONEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHnnyeckue BOJHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue koneOaHuii Ten moj JEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
HaGmronenre BRIHYXACHHBIX KOJI€OaHUI U pE30HAHCA.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHve dYacTOThl M Tepuoja KoyieOaHWil MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenue 4acTOTHI M IEpUOIa KoeOaHU MPY>KMHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TMEpuoaa  KoyieOaHUM
IPY>KUHHOI'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3MepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE  MoJie.  DJIEeKTpOMarHuTHele  BOJHbBL.  CBoiicTBa
3NeKTpoMarHuTHeIX BOJH. [llkama snexrpoMarHuTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DyiekTpoMaruuTHas npupojga cBeta. CkopocTh cBeTa. BoOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBICHUA.
JlyueBags  Mopmens  cBera.  McToyHMKM  cBera. IIpssmonnHeriHoe

pacnpoctpanenue ceta. 3atMmenus ConHua u Jlynsl. Otpaxkenue ceta. [Inmockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. [losHoe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydent B iuH3e. OnTudeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucrema. biim3opykoCcTh U 1aibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n3zo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomieu JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JIUH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTMH3.

[TpuHuun necTBus ¢GoToammapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOIO JIyda OT yIJia
1aJICHUSL.

2. M3ydeHue xapakTEepUCTUK U300paxeHUs MpeIMeTa B INIOCKOM 3€pKaJie.

3. HccnemoBanue 3aBUCMMOCTH yTjla MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yrjia
MaJICHUS] HA TPAHULE «BO3AYX—CTEKIIO».

4. TlomyueHnne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3HI.
Onpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparoien
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOTr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
IIBETOBBIE (PUIBTPHI.
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Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHeiuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anapa. Hyximonnas wmozpens aromHoro sapa. HMszoromel. PaanoaxtuBHBIE
npeBparnieHus. [lepuos monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO U MAacCOBOTO 4YHUCEI.
DOHeprusi CBsi3M aToMHBIX sifiep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3]T.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnekTpbl pa3InyHbBIX Ta30B.

3. Cnekrtp Bojopoaa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: HM3MEPEHUE SHEPrHM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONTNI MOAY/IH IPEIHA3HAUYEH JJIsi CUCTEMAaTHU3aIlH
1 00001IIeHNsI TPEIMETHOTO COJIEPKAHUS U OMBITA IEATETLHOCTH, TPUOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uKu, a Takke ISl TOJTOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY M0 (H3MKe Ji1 00YyJarolmUXCs, BBIOPABIIUX 3TOT
y4eOHBIN mpeaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEeATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUYMBAETCS JNOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  Pe3yJlbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS
SBJICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATH (HHU3MUECKUE
SBJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHWS, pelaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpuHUMNaNBHO AEATETLHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaausyeTcs 3a
CYET TOro, 4TO OOYYAIOLIHECs BBIMIOJIHSIOT 33JJaHUsI, B KOTOPBIX UM IIpeJiaraeTcsi:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUl pacro3HaBaTb M HAyyHO OOBACHATH
(u3nuecKue SIBICHMS B OKPYKaIoLeld TPUPOJIe U OBCETHEBHON KU3HU;
MCII0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YUCJIE U1 NPOBEPKU THIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOojiee Ba)XKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO HUCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALICHUS M COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTUXKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs

y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CYK/ICHUHU 0OIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
(1076370478

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(OpMUPOBAaHHOCTH HaBbIKA peIEKCUH, MPU3HAHKE CBOETO MPaBa Ha OIIMOKY
Y TAKOT0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTHMBHOE YYacTHE B pEUICHWU MPAKTUYECKUX 3aaad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBLHOM HANPABICHHOCTH, TPEOYIOIIMX B TOM YKCJI€ U (PU3UUYECKUX 3HAHUN;

e — MHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQEeCcCUii, CBI3aHHBIX C (DU3UKOIT;

e 7)3KO0JOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUE (U3MYECKUX 3HAHUU ISl pelieHus 3a7ad B
o0JlacTh OKpY’Karoled cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHE IJI00AJLHOTO XapaKTepa JKOJOTHMYECKUX MPOOJIeM U MyTew ux
pelieHus;

e 8) agjanTanMu K M3MEHAKIIHUMCS YCJIOBUSIM COUMAJIBLHOW M NMPHUPOAHOI
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TPU BBHITIOJHEHUH HCCIICIOBAHUN U
MPOCKTOB (PU3MYECKONW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESITEbHOCTD;

e — TOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UIECKUX 00BEKTAX U SBICHUSX;

e — Oco3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIaCTH
10716370478

e — IUIAHUPOBAHHE CBOCTO PAa3BUTHSA B MPUOOPETCHUU HOBBIX (PU3HUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIB30BaHUEM (PU3NUSCKUX 3HAHUIA;,

e — OIICHKA CBOMX JCHCTBHUUA C Y4€TOM BIHSHHUA Ha OKPYKAIOIIYI Cpenay,
BO3MOJKHBIX TJIOOQTBHBIX ITOCICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs MporpaMMEI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuwatomerocss OyayT chOpMHpPOBaHBI MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKAaTUBHBIC  yHHBEpCAIbHbIE  Y4eOHbIE  JIEUCTBHsSI,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3znaBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

ba3oBble JIoruuyecKune HeﬁCTBHﬂi



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(PUKAIINN, OCHOBAHUS NS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICICTBEHHBIE CBSI3M TMPH HM3YYCHHH (DU3HUECKHUX
SIBIICHUH U TIPOIIECCOB, JENaTh BHIBOBI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
TIOIXO/ISIIIIETO C YYETOM CaMOCTOSTENIEHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCIEpPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIEe pa3BUTHE  (PUBHUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3uvecKoi 3a1aun;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi B MX KOMOHUHAIIUSIMH.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

B XoJe OOCYyXAcHHUsS yd4eOHOro Marepualia, pPe3yiabTaToB JIa0OpPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC Ha PCIICHHE 3aJauyd W IOJJep KaHue
0J1aroKeIaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh L€ COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJid, OOCYXKIaTh MPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PANIMUYHBIX  MOAXOJAX HPHUHATHS  pelIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUII;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pelIeHNH (PU3NUYECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ympyras, TIacTU4YecKasi), HEBECOMOCTb,
COOOIIAIONINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpalllCHUs, [Iepeiada JaBJIeHUs TBEPABIMU TEIIAMU, KUIKOCTAMU U ra3aMH,
aTMoc(epHOE [1aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUXKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NaBIICHUS Ha KUBOW OpraHU3M, IJIABaHHUE PHIO, pblYaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHU;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMYuHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMsi, MyTh,
CKOPOCTb, CPEIHssl CKOPOCTb, CUJIa YIIPYI'OCTH, CUJIA TAKECTH, BEC TENa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO} (OUIIMEHT TIONE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
MOTEHIMANIbHAsT DHEpPrus), IMpU OMUCAHUU TMPABWIBHO TPAKTOBATh
(U3UYECKUM CMBICI UCTIONB3YEMBbIX BEJIMUMH, UX 0003HAYEHHUS U € UHUIIBI
bU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3bIBAIONIME JIAHHYIO
GU3NYECKYI0 BEJIMYHMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTEC CHUTYyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1—2 JeHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBs3bIBarolMe (U3NYECKUE BEJIWYMHBI: HAa OCHOBE aHan3a
YCJIOBHS 3aJlau 3aMKMChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJTMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]iay, OIICHUBATh PEATUCTUIHOCTh
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3MUeCcKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
IpenoNoxkeHue (TUnoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYSHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JeiaTh BBIBOJLI MO €ro
pe3ynbTaTam;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
(bu3MUeCcKuX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANONIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUSs, 3aTUCHIBATH X011
ombITa U OPMYITHPOBATH BHIBOIBL;

BBINIOJIHSITh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHIBI M TEMIEpPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aAMUCHIBATH TMOKa3aHUS MTPHUOOPOB C YIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUUHBI OT
IPYrol C UCHOJB30BAaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IyTHU
PABHOMEPHO JBUXKYILETOCS TeJia OT BPEMEHU IBUKEHUS TeJa, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNn U
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAJU COMPUKOCHOBEHUS TEJ, CHIIbI
YIIPYTOCTH OT YIJIWHEHHUS MPYKUHBI, BHITAUIKUBAIONMICH CHUIBI OT 00BhEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH KUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  Y4EOHOTO WCCIICNOBAaHUs, COOWMpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTE KOCBEHHBIC H3MEpPEHUS (U3UYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO3/lyXa, BBHITAIKUBAIONIAs CHJA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IOJE3HOTO  JEUCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAYS MPEUIOKECHHON HWHCTPYKIIUU: TPH BBITOJHCHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHMHBI;

COOJIO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB U TCXHHUYCCKHX YCTPOMCTB:
BECBHI, TEPMOMETp, IWHAMOMETP, COOOMIAIONIMECS COCYIbl, OapoMmerp,
pBIYar, IOBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCTIONB3Ys 3HAHHMSI
0 CBOMCTBaxX (hM3NUYECKUX SIBJICHUU U HEOOXOAMMbIe (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (DU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBIISITh OTOOpP HWCTOUYHMKOB uWH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COACPKAHUS, CTPABOYHBIC MaTePUAIIbI, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMAMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(DOPMAITUY U3 OJHONW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpPMAINK (HU3UIECKOTO COACPKAHUS, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOILIEHUS O PE3yJIbTaTax MPOEKTOB WIIN
y4eOHBIX HUCCJIEIOBaHUM, MPU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALUEN;

IpU BBHINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABICHHBIMHM 3ajadyaMu,
CJICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U TURJICKTPUKH, TTOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MarHUTHOE TOJIE;
paznuyaTh SBJICHUA (TEIUIOBOE pACIIMPEHHE U CXKaTUeE, TeIulonepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIUIonepeaya (TETUIONPOBOHOCTD, KOHBEKIHS, W3JIyYCHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIHS)
[0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIolleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU ITOM MEPEBOJUTH MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSITh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeJ U (PU3UUYECKUE SIBICHUS, UCIOJIb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJelbHAsg TEIJIOEMKOCTh BEIIECTBA, VJAEJIbHAs TEIUIOTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, yJeidbHass TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, JEKTPUUECKUH 3apsij, CHla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTHUBICHUE  IPOBOJHMKA,
yJIeTbHOE COMPOTUBIIEHHUE BELIECTBA, pa00Ta U MOIIHOCTh JJIEKTPUUYECKOTO
TOKa), MpPU OMNUCAHWU TPABUIHHO TPAKTOBATH (PUBHUYECKUNA CMBICI
UCIIOJIB3YEMBIX BEJIMUUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO (U3UUECKYIO BEIUYUHY C
JIPYTUMU BEJIIMYUHAMHU, CTPOUTH TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUHU
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUSI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAXKECHUE;
OOBSACHATH (PU3NYECKHE MPOIECChl U CBOMCTBA TEl, B TOM YHCIEC U B
KOHTEKCTE CUTyallUuld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Onopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelieHHus, MPOBOJWTH pacdyéThl W CPaBHUBATH
MOJTY9€HHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3HUeCKrX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHUE, OLUCHUBATh IPABWIBHOCTH TMOPSAKA
IIPOBEJICHUS UCCIEA0BAHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3WYECKUX SIBICHUM WU
¢du3rUecKnX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3Jydarouel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
mwIonaau €€ TOBEPXHOCTH, DJJICKTpU3alUMs TEJI MW B3aUMOJCHUCTBUE
AJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX I[IOJIEd TOCTOSHHBIX MAarHUTOB, JCUCTBUA



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBA 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH X0/ ONbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO3JlyXa, CHUJIbl TOKa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuObOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3YNbTATHI OTYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHHUPOBATh HM3MEpPEHHs, coOupaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONMOPON HAa UX OMHUCAaHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUYECKOW SHEPruM, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEAOXPAHUTENH, ANEKTPOMATHUT, 3JIEKTPOJBUTaTEb MOCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIIbHbIE
MPUOOPHI IO CXEMAM U CXEeMAaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATENb BHYTPEHHEro CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENen ¢
MOCJIEI0BATENIbHBIM U MapaJlyIeIbHBIM COSIUHEHUEM 3JIEMEHTOB, pa3indas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPbl  (HAXOAUTh HHGDOpPMAMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO MMOBEACHHS B OKPY KaIoIeH Cpee;

OCYIIECTBIATh TOWUCK HHPOpMauu (UINIECKOTO COACPXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTEIIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsI SBIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHIMIOJHEHUH yUEOHBIX 3a/laHuil HaydHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BlaaeTb TNpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISATE PE3yIbTaThl TPOSKTHOM
WM UCCJIeI0BATEIbCKOMN IEITEbHOCTH, ITPU 3TOM IPAMOTHO KCIIOJIb30BATh
U3YYCHHBI TOHATHHHBIA ammapar Kypca (U3MKH, CONMPOBOXKAATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OILIGHUBaTh COOCTBEHHBIH BKIIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO NBIKECHHS, Jedhopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJNIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIIEKTPbI UCIYCKaHUs U TMOIJIOLIEHUS, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEAKTUBHOE IBMKEHUE, KOJeOaTelbHOE NBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXarolmeM Mupe (B TOM uucie (QU3NYECKue SBICHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OHOJOTHYECKOE NEWCTBHE BHUIAMMOTIO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE pAaJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpPH ATOM IEPEBOJUTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Tl U (U3NYECKUE SIBICHUSA, UCIIOIB3YS
¢u3nyeckue BeIMUYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, IMEepEeMEIIEHuEe, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJE€HMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HAaJ MOBEPXHOCTBIO 3€MJIM, MOTECHLHMAJIbHAs SHEPIHs CHKATOM
IPYXUHBI, KHHETUYECKAsl SHEPIUsl, OJIHAS MEXaHUUYECKAs SHEPT U, IEPUOJT
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, II0KAa3aTelb NPEJIOMIIEHUS CpeAbl), NPHU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKHM CMBICH HCIIONb3YEMBIX BEJIMYHH,
0003HAUYEHUsI M EIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOrO U MacCOBOI'O YHCEl



NpPU SIIEPHBIX PEAKUUAX, IPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMUYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a]]a4u (OMUPAIOIIUECs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA
OCHOBE aHAJIN3a YCJIOBUS 3aJ1a4y 3aIIMChIBATh KPATKOE YCIIOBHUE, BBISBIIATH
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIEHUs, NPOBOAUTH pacuy€Tbl M OICHUBATH
PEATMCTUYHOCTH MOJYUYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh NpPH MOMOIIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOTIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTYBI MaJIbIX KOJIEOaHUH, MPSIMOJIIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY H3 M30BITOUHOTO Habopa
00opyaOBaHMs, OTMMMCHIBATH XOJI OTIBITA U €r0 PE3yNbTaThl, (POPMYIUPOBATH
BBIBOJIbI,

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OIpenessis
cCpeqHee 3HAYeHHE H3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomieii  JTUH3BI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadyaJlbHOM CKOpPOCTH, Hepuoja
KOJIeOaHU MaTeMaTUYECKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpake€HUsi CBETa OT yrja MajJeHusi U yrjia NpesiOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIUYUH B BHUJAEC TaONMUIl M rpaduKoB, JelaTh BBIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE TeJia IIPU PAaBHOYCKOPEHHOM JIBH)KCHHH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YeCKass padoTa W MOIIHOCTh, YacTOTa W IEPHOJ
KoJIcOaHWII MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMpAaroIIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIECIICH:
MaTepualibHasg TO4YKa, a0COJIIOTHO TBEPAOE TEN0, TOYEUYHBIM HCTOYHUK
CBeTa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIeJIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHBIE PHUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelieHNr  Yy4eOHO--TIPAKTUYECKUX  3a7a4, ONTHYECKUE CXEMBl JIs
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOJIUTHL  TpUMEPHl  (HAXoauTh  WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIEH CpeIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJCpKAHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINUXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUN HayYHO--TIOMYJISPHYIO
JAUTEPaATypy PU3HUECKOTrO COACPKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3faBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(bOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3MYECKOTO COJIEpIKaHUs,
nyOIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszziena (U3MKA U CONPOBOXKAATH
BBICTYIUICHUE TpE3eHTalnell ¢ y4€TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bu6moreka [IOK
11 o - 2
M3HIa - Hayka o fipupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2
VIBHHACCIIE BETHHAMHAL https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBI METO/] TIO3HAHUS 2 bubmorera [JOK
' v A https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 6 bubmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6nmoreka [JOK
3.1 M 3 1
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194



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

3.2 WHuepuus, Macca, IJIOTHOCTh 4 bubmorera [JOK
' P, : https://m.eds00.ru/7f416194
bu6mmoreka [{OK
33 Cana. Bugget o 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 ATMOC(epHOC AaBieHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 PaboTa 1 moutsocTs 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
52 Hlpocrsre MexarmsMEI ° https://m.eds00.ru/7f416194
bubmuoreka [JOK
>3 Mexattireckas oHepris 4 https://m.edso00.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TennoBblie siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpocHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 2 4
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 bubnuoreka [IOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 5 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1.5
ATHITHBIC ABICHIT https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 4 1
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
HazBanue MmoayJis
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 10.5



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

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 2 2
SaMOiencTBIE Tel 0 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 1 1
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 2
RAHITICCIHE Rosehart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 2
CXAHHMICCKHE BOJIEL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 1 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3gen 4. CBeToBEBIE SIBJEHUSA



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 1 bubmorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
[ToBTOpEeHue u 0000IIEHNE COACPIKAHUS bubmuoreka [JOK
6.1 9
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 11



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka, 7 knacc/ Ieppikun .M., Banos A.W., AkiimonepHoe oOLIecTBO
«3narenscrBo «lIpocsemenue»

» ®usuka, 8 knacc/ Ieppikun A.B., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTBIO «M31aTENBCTBO «DK3aMEH»

» dusuka, 9 knacc/ Ieppiukun .M., I'yraux E.M., UBanos A.U., [lerpoBa

M.A., AkimmonepHoe o0miecTBo «M31aTenbcTBO «IK3aMeH »

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. ABTopckas yueOHast mporpamMma no (pusuke 11 OCHOBHOM HIKOJbI, 7-9
kiaccel ABtopsl: B. [lepoeimikun, H. B. ®@unonosuy, E. M. I'ytauk., Jpoda,
2012.

2.Pa3HOYypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. du3nka-7.
Kupuk JILA. -5-e uzn., nepepa6.- M.: MIJIEKCA, 2004

3.CoopHuK 3a1a4 1o pu3uke 7-9 Ki1acchl: MOCOOUE IS yUaITuXCs
obmreoOpazoBarensHbix yupexaenuit/ B.W. Jlykamuk, E.1.BanoBa.- 24-¢
n3a.-M.: [Ipocsemenue, 2010

4. Jlunaxktuueckue matepuaisl. ®usuka. 7 kinacc Mapon A.E., Mapon E.A.-
M.: Ipoda, 2012

5.Tecto! k yueOHuky A.B. Ileprimkuna, 7 kinacc/ H.K. Xannanos, T.A.

XannananoBa. — M./Ipoda, 2015 r..



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. Komnexuus LIOP http://school-collection.edu.ru

2.Komnexkuus «EcTecTBeHHOHaYyUYHbIE SKCIEPUMEHTBI»: (PU3HKA
http://experiment.edu.ru —

3.UutepHer ypokwu. http://www.interneturok.ru/distancionno

4. Kpatkuil cipaBOYHUK 10 (HU3HKE

http://www.physics.vir.ru

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O IPOLHECCA.YYEBHOE OBOPYJIOBAHUE

Kommnsrotep, npuHTEp, TPOECKTOP, YTOJBHUK, LIUPKYJIb, TUHEHKA.
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