[Tpunoxenue Nel
kK OOIT OOO MBOY OIINe7,
yTBepxaeHHoM nprkasoM Ne 410 ot 31.08.2023

PABOYASA ITPOI'PAMMA
y4yeOHOro npeamera «@u3uKa»
(Da3oBbIil YpOBeHBb)

7-9 Knacc



COAEPXXAHUE OBYUEHUA
7 KIIACC

Pa3pen 1. du3uKa u eé poJsib B I03HAHUU OKPY)KaloIlero Mupa.

®u3MKa — HaykKa O ripupoze. fABjeHuss Tnpupofbl. PUMUecKUe SBJIEHUS:
MeXaHuueCcKue, TervioBble, 3JIeKTpUUeCKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBbIe.

dusrueckre BeIUUMHBbI. V3MepeHue (QU3NUECKUX BelWUYMH. PuUnMuecKue
nipubopkl. [TorpemntHocTh U3MepeHu. MeXxyHapo/iHasi CUCTeMa eIMHMUII.

Kak ¢u3uka u [pyrve ecTeCTBEHHble HAyKu W3y4alOT [PUPOAY.
EcTecTBeHHOHayuHBIA MeETO/[, TO3HaHUWsSA: HaO/IIO/leHHe, TTOCTAaHOBKA HAyUHOTO
BOTIPOCA, BBIIBUKEHHE TUIOoTe3, SKCTIepUMEHT T10 TIPOBepKe TUToTe3, 00bsiCcHeHue
Habmomaemoro siBieHus. Omnrcanue Ghr3nNUecKuX sIBIEHUM C TIOMOIIIbIO Moiesiel.

demoncmpayuu.

1. MexaHuuecKkre, TeIUIOBble, 3JIeKTPUUECKWe, MarHWTHble, CBETOBbIe

SIBJIEHUSL.
2. ®u3nueckue TIpUOOPHI U TIpOLeAypa TMPsSIMbIX M3MepeHH aHa/IOTOBLIM U
LUPPOBBIM TIPHOOPOM.

JlabopamopHble paGombl U ONbIMbI.

1. OmpepeneHue 1ieHbI e/ieHUs 1TKaIbl U3MepPUTe/IbHOTO Mprubopa.
N3mepeHne pacCTOSTHUM.

V3mepeHne 00bEéMa XXKUIKOCTH M TBEPZOTO TeIa.
OripesiesieHre pa3MepoB MaslbIX TeJl.
N3mepeHre TemmepaTypbl TpU TOMOLIM >XUAKOCTHOIO TepPMOMeETpa |
JlaTurKa TemIieparyphl.
6. IIpoBeseHue ucciefoBaHUsL TI0 MPOBEPKe TMIIOTE3bl: Ja/JbHOCTb MOJIETa
IIIapyKa, IMyIeHHOTO TOPU30HTaIbHO, TeM 0oJibiiie, ueM 0oJibille BhICOTa
MyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeieHUS 0 CTPOEHUM BelllecTBa.

CtpoeHue BeljecTtBa: aTOMbl W MOJIeKYJbl, HX pa3mepbl. OIbITHI,
[IOKa3bIBarollue JUCKPeTHOe CTPOeHUe BelllecTBa.

[Oewkenne yactul BellectBa. CBsi3b CKOPOCTU [BWXKEHUS 4YaCTUL] C
TeMIiepatypoil. bpoyHoBckoe pBwkeHue, nuddysus. B3aumMogelcTBue 4YacTUI]
Bell|eCTBa: TIPUTSKEHHE U OTTa/IKUBaHUE.

ArperaTHble COCTOSIHUS BellleCTBa: CTPOEHUWE ra3oB, JKUJKOCTEN U TBEPJbIX
(KpucTanImyeckrx) Tes. B3auMOCBsI3b MeXAy CBOMCTBAaMM BeIeCTB B pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJEKY/ISIpHbIM cTpoeHHeM. Oco0eHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hdemoncmpayuu.

1. HabmomeHrie GpOYHOBCKOTO ABW>KEHHSI.
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2. HabGmogenue quddysuu.
3. HabmiogeHue  siBjieHUM,  OOBSICHSIIOUIMXCA ~ TIPUTSDKEHWEM WU
OTTaJKMBAaHMEM YaCTHUL] BelLleCTBa.

JlaGopamopHbie pabombl U ONbIMbL.

1. OueHka [AuamMeTpa aTomMa MeETOAOM PpSZOB (C  HKCIOJb30BaHUEM

dboTorpaduii).

2. OmnbIThI 110 HAO/IFOZIEHUIO TETJIOBOT'O PaclliiPeHMUs ra3oB.

3. OrmbIThI MO 0OHAPYKEHUIO JeNCTBUS CUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBokeHHe U B3aMMOJAeUCTBUE TeJl.

MexaHnnueckoe [JBKeHHe. PaBHOMepHOe YW HepaBHOMEDHOE [BW)KEHHe.
Ckopoctb. CpenHsisi CKOPOCTb MPU HEPaBHOMEPHOM /[IBMKeHUU. Pacuét nytu u
BPEMEHMU [IBVKEHUS.

ABnenve vHepuuM. 3aKOH WHepUWU. B3avmonencTBre Ten Kak MPUUYMHA
VM3MEHeHUs CKOPDOCTU [BWXeHUs Tejl. Macca Kak Mepa WHEPTHOCTH Tera.
[TnotHOCTh BewlecTBa. CBsA3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJl B eJWHULIE
o0BEMa BelljecTBa.

Cuia Kak XapakTepuCTHKa B3auMozeucTBUs Tes. Cha ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTy. Cuyjla TsDKeCTU Ha [ipyrux raHerax. Bec tena. Hesecomocts. CoxxeHue
CWJI, HafpaB/IeHHbIX MO OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHure CKOJIb>)KeHUS U TPeHUe TIOKOs1. TpeHre B MPUPOJie U TEXHUKE.

Hdemoncmpayuu.

HabsroieHre MexaHU4eCcKoro ABWKeHUs Tefa.

V3mepeHrie CKOPOCTU NMPSIMOTMHENHOTO IBU)KEHUS.

HabsroieHue siB/ieHYsI HHEPLIWU.

HabroieHre n3MeHeHs] CKOPOCTH TIPU B3aUMO/IeMCTBUM TeJl.

CpaBHeHHe Macc I0 B3aUMO/|eHMCTBUIO TeJl.

Cro>xeHHe CWJI, HalpaBJ/IEHHbIX 110 OJHOM TIPSIMOU.

JlaGopamopHble pabombl U ONbIMbL.

1. OnpegeneHvie CKOPOCTA PaBHOMEPHOIO BW)XKeHUs (IlapvKa B KUIKOCTH,
MO/Ie/I1 37IeKTPUUYeCKOro aBTOMOOW/ISI U Tak Jiasee).

2. OrmpepieneHre cpejfHell CKOPOCTH CKOJIb)KeHUss Opycka Wi IIapuka Iio
HAaKJIOHHOU TIJIOCKOCTH.

3. OmnpepeneHre MIIOTHOCTH TBEPZOrO TeJa.

4. OnbIThl, [J€MOHCTPUPYIOLME 3aBUCUMOCThb pacTsbKeHUs (Jedopmarin)
TIPY’KMHBI OT TIPUIOXKEHHOU CUJIBI.

5. OnbIThI, JeMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIb)KEHUST OT
BeCa TeJla U XapakTepa COINPHUKACAIOLINXCH TOBEPXHOCTEN.

Pa3pen 4. JlaB/ieHre TBEPABIX TeJI, )KUAKOCTEH U ra3oB.
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HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBjieHus. JlapieHre rasa.
3aBUCMMOCTb [laBjieHUs1 Ta3a OT 00béMma, TemmepaTyphl. [lepemaua pAaBjieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. IIHeBMaTtuueckue
MaIllMHbI. 3aBUCUMOCTh JaBJ€HUs >KUJKOCTH OT TayOuHBL ['mapocTaTHyecKuid
napaiokc. Coobiijatoiuecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmochepa 3emnu U armocdepHoe JaBjeHue. [IpUuMHBI CylljeCTBOBaHUS
BO3/yIIHOM 000/0uky 3emau. OnbiT Toppuuennu. M3mepeHue aTtMochepHOTro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(EPHOT0 aB/eHUsI OT BICOThI HaJ] YyDOBHEM MODSI.
[Tpubops! 1151 3MepeHust aTMOC(epHOTO JJaB/eHMUs.

[HenicTBre >KUAKOCTH U ra3a Ha MOrpy>kKéHHOe B HUX Tes0. BrITankuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Ten. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBineHVst )KUIKOCTBIO U Fa30M.
Coobrjaroiiecst COCy/ibl.
'mpapaBayeckuy mpecc.
[TposiBneHue feliCcTBUSI aTMOC(EPHOTO JaBIeHUsl.
3aBUCHMOCTb BBITQJKMBAKOILEH CUIbI OT OObEMa MOTPY>KEHHOM 4YacTu
Tesla U TJIOTHOCTU JKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue naBaHus Te: TJlaBaHUE WU MOTPY’KeHWe Tel B 3aBUCHMOCTU
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tejia B Bojle 0T 00bEMa Morpy»kKéHHOM B

JKUJKOCTh YaCTH TeJia.

2. OrnipegesieHne  BbITA/IKMBAOIEM  CWbIL, [IEUCTBYIOLEM Ha  TeJo,
TIOrPY>KEHHOE B )XUAKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKABAIOLLEN CUIIbI, JeWCTBYIOLLEN Ha Teso
B JKUJIKOCTH, OT MacCChI TeJa.

4. OmbITbl, [JAeMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOLEN CHUIJIBI,
JeNCTByIOlLleld Ha Telno B JKUJKOCTH, OT O00bEéMa TOTpPYyXKEHHOW B
JKAJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XKUJKOCTHU.

5. KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBaHUEe JIOAKA U
oripezeseHue eé rpy3onogbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocThle MeXaHW3MbBI: pbluar, OJIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuIo

paBHOBecHsi pbluara. IIpviMeHeHre TIpaBWa paBHOBeCHsi pbluara K OJ/IOKY.
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«30/i0TOe mpaBWI0» MexaHuku. KII[ rmipocteix wMexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusa. KuHernyeckass W [OTeHLMa/bHass SHEprus.
[IpeBpallieHre OJHOTO BU/la MEXaHUUECKOW SHEPIUM B PYrOl. 3aKOH COXpPaHEeHUs
SHEpPruv B MexXaHUKe.

Hdemoncmpayuu.

1. TIpumepsl MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpepeneHre paboThl CHIbI TPEHUS TP PaBHOMEPHOM JABMXXEHUU TeJia

T10 TOPU30HTA/IbHOU MOBEPXHOCTH.

2. WccnepoBanue ycioBuM paBHOBECHS pblyara.

3. N3mepenue KII/l Hak/TOHHOM IJIOCKOCTH.

4. VI3yuyeHue 3aKOHA COXPAHEHUsI MeXaHUUYeCKOM SHePIrum.

8 K/TACC

Pa3gen 6. TenioBbie iB/1eHMS.

OCHOBHBIE TIOJIOJKEHUS] MOJIEKYJIIPHO-KUHETUYECKOW TeOPUM CTPOEHHs
BeljectBa. Macca W pasMepbl aTOMOB M MoJieKy/. OmnbIThbl, MOATBEPIKArOL[HEe
OCHOBHBIE T0JIOXKEHHUSI MOJIEKY/IIPHOKUHETUUECKOU TEOPUU.

Mogemn TBEPOTO, >XUAKOTO M Ta3000pa3HOTO COCTOSIHHY BelljecTBa.
Kpucranmueckue u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Ta30B, >KUJKOCTEN U
TBEP/JbIX TeJl Ha OCHOBe TIOJIO)KeHUM MOJIeKY/IsIPHO-KUHETUYEeCKOW TeOpHH.
CmauvBaHMe U KanW/UIsIpHbIe siBieHus. TerioBoe pacllivpeHue U CkaTue.

Temneparypa. CBsI3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOTO [BWKEHUS
yactull. BHyTpeHHsisi sHeprus. Crioco6bl u3MeHeHUsI BHYTPeHHeM >SHepruu:
Terviornepeaaya u COBepllIeHre paboThI. Bugpl Tervionepeaayu:
TeIJIONPOBOJAHOCThb, KOHBEKLIWS, U3/TyUeHUe.

KomuecTBO TeroTel. Y/e/nbHas TeMI0éMKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. [lnaBnenwe U
OTBep/leBaHHe KPUCTA/UVIMUECKUX BeIeCTB. YelbHas TerjioTa T[JlaBJIeHUS.
[Tapoobpa3oBanue ¥ KoHAeHcaiusi. Vcrmapenwe. KurieHue. Y[enbHasl TeTuioTa
napoobpa3oBaHus. 3aBHCHUMOCTb TeMIIEpPaTypbl KHUIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBa. Y [ie/ibHasi TeryioTa CrOpaHusl.

[TpunLmrbl paboTel TeryioBbix aAurareneit KII[ TerioBoro gBuraTelis.
TeryioBble ABUTraTeM U 3all{dTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpalljeHUs1 SHEPTHMU B TeIJIOBIX IpoLieccax.

Hdemoncmpayuu.

1. HabmomeHrie OpOYHOBCKOTO ABV>KEHHSI.



Habsoenue auddysuu.

HabsroieHue siB/ieHW CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHUH.
Habro/jeHue TerioBoro paclvpeHus Tesl.

Vi3mMeHeHre AaB/ieHUs Ta3a NpU HW3MeHeHWH 00BEMa M HarpeBaHWU WU
OXJIaXKIeHUU.

IIpaBua usmMepeHus: TemMIieparyphl.

Byl Terionepeauu.

Ox/akieHre mpy CoBepileHNH PaboTHI.

HarpeBanue nipy coBepiiieHUX paboThbl BHEIITHUMH CHIaMH.

10.CpaBHeHHe TenI0EMKOCTEN pa3/IMYHbIX BeleCTB.

11.HabGmoieHrie KUTIeHUSI.

12.HabnrozieHrie TTIOCTOSTHCTBA TeMITepaTypPhbl ITPU T/IaBIeHUH.

13.Mojie/ii TeMIOBbIX ABUTATE/IeN.

JlabopamopHble paGombl U ONbIMbL.

1. OmnbITHI TI0 0OHAPYKEHUIO JeHCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSKEHUS.

2. OrbITHI 10 BBIPALMBAHWIO KPUCTA/IJIOB TOBAPEHHOMW COJIA W/IM Caxapa.

3. OmbITel TI0O HAOG/IOZEHUIO TETUIOBOTO PaCIIPeHUs Ta30B, >KUAKOCTeH U

TBEPBIX TeJl.

4. OrnipesienieHUe JaBjieHUs BO3/lyXa B OasjioHe IITpUIia.

5. OneIThl, [JeMOHCTPUPYIOLLMe 3aBUCHMMOCTb [aB/e€HHsS BO3/yXa OT ero

00BEMa U HarpeBaHUs WU OXJIaXK/eHUS.

6. IIpoBepka rumnore3bl TMHEMHON 3aBUCUMOCTH JAJIMHBI CTO/IOMKA >KUJKOCTU

B TEPMOMETpHUUEeCKOl TpyOKe OT TemMrepaTyphl.
7. HabmogeHrie w3MeHeHUWs] BHYTpeHHel »SHeprud Tejia B pe3y/bTare
Teruionepeaun ¥ paboThl BHEIIHUX CHJI.

8. WccienoBaHue siBjieHWs] TerjiooOMeHa TIpYM CMeIMBAHWW XOJIOAHOW U

ropsiyei BoJbl.

9. OmpefiesieHie  KOJIMUeCTBA  TeIUVIOThI, I[IOJIyYEHHOTO BOJOW  TpHU

TeriooOMeHe C HarpeThbIM MeTa/uTnueCKUM LIMJTHHAPOM.

10.0OnpepeneHve y1e/ibHOM TEIJIOEMKOCTH BelleCTBa.

11.WccenoBanue npoLiecca UCrapeHusl.

12.0npepenneHre OTHOCUTETBHOU BJI&KHOCTHU BO3/yXa.

13.0mnpegeneHyve yaeabHOU TEIUIOTHI T1aB/I€HUS JIb/IA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusalus Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tes. 3akoH KysoHa (3aBUCMMOCTH CU/IbI  B3aUMOZEMCTBUS
3apsDKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUeckKoro 1osisd. [IpuHumn
CyTepIio3ULIU 3/1eEKTPUYECKUX M0Jiek (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckyx 3apsiZioB. DJeMeHTapHbINM 3JIEKTPUUeCKUU 3apsif,.
Crtpoenne aroma. IIpOBOAHMKU W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKa.
VICTOYHMKM TIOCTOSHHOrO TOKA. [lelCTBUS 3/1eKTPUUECKOro TOKa (TervioBoe,
XUMHUUYEeCKOe, MarHUTHOeE). DJIeKTPUYEeCKUU TOK B XKUJKOCTSIX U ra3ax.

OnekTpuueckass Uenb. Cuia TOKa. JDIeKTpUYeCckKoe  HarpsiKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IEHHE BelllecTBa. 3aKOH Oma
A ydactka uenu. [locsenoBatesibHOe W Mapasile/lbHOe — COeJMHeHue
IIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/IeEKTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHna.
DeKTpuuecKue 1enu U NoTpebuTe/n 37eKTpuueckon sHepruu B 0biTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHBIe ~ MarHWTHL.  B3auMopencTBuMe  ITOCTOSHHBIX ~ MarHUTOB.
MarunuTtHOe 1osie. MarHutHoe 1osie 3eMJIM M ero 3HaueHue [J/1s1 JKU3HU Ha 3emiie.
OnbiT  Opcrefa. MarHutHoe 10/71e  3/IeKTPUUeCKOro Toka. IIpumeHeHue
3JIEKTPOMarH1TOB B TeXHUKe. [leliCTBe MarHUTHOI'O I10/1s1 HA IPOBOJHUK C TOKOM.
OneKkTpojBUraresib IOCTOSHHOIO TOKa. VICriosb3oBaHue 3/1eKTpoJBUraresien B
TeXHUUECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

Omneitel @apages. SIBieHre 371eKTPOMarHUTHOU MHAYKUMU. [1paBuo JleHna.

OJIeKTporeHepaTop. Crioco6m1 TOJIyYeHus 371eKTPUYECKOU SHEepruu.
ONeKTPOCTAHLIMM Ha BO30OHOB/IsSIEMbIX HCTOUHHUKAX SHEPTUU.
demoncmpayuu.

DJieKTpur3alus Tesl.

[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZEMCTBUE 3apPSHKEeHHBIX Tel.
Y CTpOUCTBO U [IeMCTBYE 3JIEKTPOCKOTIA.

OJIeKTpoCTaTUyecKass UHAYKLIUS.

3aKOH COXpaHeHUsI 3JIEKTPUUeCKUX 3apsi/OB.

IIpoBOHUKY M JUS/IEKTPUKHU.

MopenupoBaHue CHUIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.

M cTOYHUKU TTOCTOSTHHOTO TOKA.

. [JeWCTBUs 3€KTPUUECKOTr0 TOKa.

10.D/IeKTPUYECKUN TOK B XKUIKOCTH.

11.T"a30BbIM pa3psj,.

12./3MepeHure CUJIbI TOKa amIlepMeTpOM.

13./3MepeHue 3/1eKTPUYeCKOro HanpsiKeHUs BOJIbTMETPOM.
14.PeocTtar ¥ Mara3uH COMPOTUBJIEHUMN.

15.B3aumo/iericTBHe MOCTOSSHHBIX MarHUTOB.

16.MopenvpoBaHre HEBO3MOXHOCTHU pasziesieHus T0J/IF0COB MarHuTa.
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17.MopgenupoBaH1e MarHATHBIX M0JIEU MOCTOSIHHBIX MarHUTOB.

18.0rmbIT IpcTeja.

19.MarHuTHoOe 1oJie ToKa. JJ1eKTPOMAarHur.

20./lelicTBMe MarHATHOIO MOJIS HA MPOBOJHUK C TOKOM.

21.3DJ1eKTpoABUraTe/ib [IOCTOSIHHOT'O TOKA.

22.VlccnepoBaHue SIBIEHUS 3JIEKTPOMArHUTHOM MHAYKLIAU.

23.0mnb1TEI Papages.

24.3aBUCMMOCTb HalpaB/eHUs WHAYKIUOHHOTO TOKAa OT YC/JOBUM €ro
BO3HUKHOBEHUS.

25.2J1eKTporeHepaTop MoCTOSAHHOI'O TOKa.

JlabopamopHble paGombl U ONbIMbl.

1. OnbIThl 1O HAOMIOAEHWIO JJIEKTPU3ALMM Tel UWHAYKOWeH | TIpU
COTIPUKOCHOBEHUM.

2. VccnepoBaHue [eWCTBUS 3JIEKTPUYECKOTO TIO/S HAa TIPOBOJHUKUA M

IASJIEKTPUKMU.

C6opka u TipoBepKa paboThI 37IeKTPUUECKOM LIeTTH MOCTOSTHHOTO TOKa.

N3mepenue 1 peryavpoBaHue CUJIbI TOKA.

V3mepeHue 1 peryavMpoBaHue HarpsyKeHUs .

WccnepoBanue 3aBUCUMOCTY CWJIBI TOKA, WAYLLErO 4yepe3 pe3ucrop, OT

COIIPOTHBJIEHUS Pe3UCTOpa U HalPSKeHUs Ha pe3srucTope.

7. OTbITHI, JleMOHCTPUPYOLLKe 3aBUCUMOCTD 3JIEKTPUUECKOr0
COTPOTHUBJIEHUSI TIPOBOJHMKA OT ero [J/IMHbI, IIOL|ajy II0NepeyHoro
CeyeHUs U MaTepuasa.

8. IlpoBepka mnpaBW/ia CJIOKEHUS] HalpSUKeHWM MPU M0C/Ie[0BaTeJbHOM
COoeJiJMHeHUY [IBYX Pe3UCTOPOB.

9. IlpoBepka mpaBuia [Jis1 CUIbl TOKa IIpU [apajule/lbHOM COeUHeHUU
pPe3uCTOpPOB.

10.OmnpefiesieHre paboThl 37IEKTPUUYECKOTO TOKA, UYIIEr0 uepe3 pe3ucTop.

11.0mnpefeneHve MOIJHOCTH  3JIEKTPUYECKOTO TOKA, BbIJeIsIeMOM Ha
pe3ucrope.

12.WccnepoBaHue 3aBUCMMOCTU CWJIBI TOKA, UAYIEro yepe3 JIaMIIOUKy, OT
HarpspKeHUs Ha Hel.

13.0Onpepnenenve KII/I HarpeBares.

14.VccnieoBaHre MarHUTHOTO B3aMMO/€UCTBUS TTOCTOSTHHBIX MarHUTOB.

15.MI3yueHrie =~ MarHUTHOTO TMOJIS TIOCTOSIHHbIX ~MarHWTOB TIPU  UX
00beJUHeHNY U pa3fie/ieHn .

16.VccreoBaHue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MarHUTHYHO CTPEJIKY.
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17.00bITEI, [€MOHCTPUPYIOLME 3aBUCHMOCTb CWIbl B3aUMOJEUCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKa W HarpaB/IeHUsl TOKAa B
KaTyIlKe.

18./3yueHue 1eUCTBYSI MarHUTHOTO TI0J1s1 HA TIPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHUe 1 u3yueHre paboThl 3/1IeKTPOBUTATEIS.

20.13mepenue KIII snekTpogBUraTeibHOW yYCTaHOBKH.

21.00BITBI IO MCCAE[0OBAaHUIO SIBJIEHUSI 3JIEKTPOMarHUTHOW HWH/YKLUU:
WCC/leJOBaHe W3MEHEHWW 3HAaueHUs] U HalpaB/eHUs WHIYKLIUOHHOIO
TOKa.

9 KJ/IACC

Pa3nen 8. Mexannueckue siB/IeHMS.

MexaHuueckoe aBwkKeHue. MarepuanbHas Touka. (Cucrema OTCuéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOro JBWKeHUs. PaBHOMepHOe MpsSMOJMHENHOoe
ABKeHre. HepaBHOMepHOe MpsIMONMHENHOe ABWXKeHWe. CpelHAs U MIHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM /IBH)KeHUU.

YckopeHre. PaBHOyCKOpeHHOe MpsMouHeiiHoe aBwkeHHe. CpoboaHoe
nageHue. OnbITel ['anues.

PaBHOMEpHOe /BIKEHHe T0 OKPY)KHOCTH. [lepuog, ¥ uacToTa oOpaiiieHusl.
JIvHeliHas M yrji0Basi CKOpOCTU. LleHTpoCTpeMuUTe/IbHOe YCKOPEHHe.

ITepBeiit 3akoH HetoTOHA. BTopor 3akoH HeroToHa. TpeTtuii 3akoH HbroTOHA.
IIpyvHIMIT CyIepro3ULiuy CUL.

Cwuna ynpyroctu. 3akoH I'yka. Cua TpeHust: Cujia TPeHHUs CKOJIbXXEeHUs, ChUja
TPEeHUs TI0KOS, APYrye BU/bl TPEHUS.

Cuna TSDKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
naseHus. [IBuwkeHue ruiaHeT BOKpYyr CosHija. IlepBasi KocMuyeckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecre MaTepua/sibHOM TOUKH. AOCOJOTHO TBEpAoOe Teso. PaBHOBecue
TBEPJOr0 TeJjla C 3aKPeIyIEHHOM OChIO BpaleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VisMeHeHue umiysbca. VIMIyabC CU/bl. 3aKOH COXPaHeHUs
VIMITyJ/IbCa. PeakTHBHOe BUKeHNe.

MexaHnnueckasi pabora u MoifHOCTb. PaboTa cui TsKeCTH, YIIPYTroCTH,
TpeHus. CBsi3b SHepruu U paboTel. [ToTeHIMaNbHAs SHEPTHs Tesla, TIOJHATOTO Haf
MOBEPXHOCTHIO 3eM/H. [loTeHMabHast SHepryst CKaTou Npy>kuHbl. KuHeTnueckas
sHeprusl. Teopema O KMHETUUYECKOM SHEPruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHEepIuu.

demoncmpayuu.

1. HabmopeHrie MeXaHUUECKOTO JIBMKEHUs Tesla OTHOCUTE/IbHO pa3HbIX Tesl

OTCuéTa.
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8.
9.

CpaBHeHUe TyTeld M TpPaeKTOPUM [ABWKEHHUS OJJHOTO U TOr0 ke Tesa
OTHOCHTEBHO pa3HbIX Tejl OTCUéTa.

W3mepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBVYKEHUSI.
VccnenoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

HabsroieHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  JIBU)KEHUH
OTHOCHTE/IbHO KabuHeTa hU3UKH.

3aBUCUMOCTb YCKODEHUs Tejla OT MacChl Teja U JeMCTBYOIel Ha Hero
CUJIBL.

Habsto/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHue Beca Tesia NPy YCKOPEHHOM JIBUKEHUH.

10.[1epegaua umrlyibca rpy B3auUMOJ€HMCTBUM TeJl.

11.ITpeo6pa3oBaHust SHEPTUU TIPH B3aMMO/I€HICTBUU TeJl.

12.CoxpaHeHHe UMIYJibCa IPU HEYTIPYTOM B3aUMO/IEMCTBUU.
13.CoxpaHeHHe UMITyJIbCa IpX abCOMIOTHO YIIPYTrOM B3aUMO/IeHCTBUH.
14.HaOmoeHre peakKTUBHOTO JIBVDKEHMS.

15.CoxpaHeHre MeXaHUUEeCKOM SHepryuu TIpU CBOOOIHOM TaJieHUH.
16.CoxpaHeHre MeXaHWYeCKOW SHepruu TMpy JBWKeHUM Tesla MoJ, 1elCTBUeM

MIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jis pa3roHa U JjajbHeullero paBHOMEPHOTO
JBIDKEHUS IIIapUKa WK TeJIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHS OpyCKa WM JBWKEHUS
1apyKa M0 HaKJIOHHOM M/IOCKOCTH.

OmnpegeneHre yCKOpeHHUsI Tejia TIPU pPaBHOYCKODEHHOM JBW)KEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTHM IMYyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IOBKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TruUIOTe3bl: eC/AW TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JbHOM CKOPOCTU ITyTH OTHOCATCS KaK psifi HEUETHBIX UHCes, TO
COOTBETCTBYIOIIIMie TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

VccnenoBanvie 3aBUCUMOCTA CH/IbI  TPEHUS] CKOJIbXKEHUSI OT  CHJIbI
HOpPMaJIbHOTO JIaB/IeHHSI.

Ornpegenenuve Ko3PduiirieHTa TPeHUsI CKOJIb)KEHMUS.

OrnpeiesieHre KECTKOCTHU MPY>KUHbI.

OnpegeneHre paboThI CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.



10.0Ompezesienre  pabOTbl CWIbI YIIPYrOCTA TIPU  TIOABbEMe Tpy3a C
WCTI0/Tb30BaHNEeM HeMOZBMXKHOTO U TIOABMXXHOTO OJIOKOB.

11.M3y4yeHure 3aKOHa COXpPaHEHUs SHEPIrUm.

Pa3zen 9. MexaHnueckue Ko/ie0aHusA ¥ BOJTHbI.

KonebaTenbHoe aABwkeHre. OCHOBHbIE XapaKTePUCTUKH KOJieOaHMIA: TIepro/,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPYKUHHbIA MasTHUKU. [IpeBpaiijeHue
SHEPI'vH TPH KoJiebaTeTbHOM JIBH>KEHHU.

3aTyxawiue  KosiebaHus. — BoiHyXaeHHble — KosebaHus. — Pe3oHaHC.
MexaHrnueckue BomHbl. CBOWCTBAa MeXaHWYeCKMX BOJIH. [IpofosibHbIe |
roriepeuyHbie BOMHBL. [IMHa BOJIHBI W CKOPOCTb €€  pacrhpOCTpaHeHUs.
MexaHuuecKre BOJHbI B TBEPZIOM Tejie, CeiCMUUeCKHe BOJIHBI.

3ByK. I'poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(pa3ByK u
yJIbTPa3BYK.

Hdemoncmpayuu.

1. HaGmozneHve konebaHuii Tes TOJ J€HCTBHEM CWIbI TSDKECTH W CUJIBI
YIIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
Habmtozenne BLIHYKeHHBIX KOebaHU U pe30HaHCa.
PacripocTpaHeHue TIPO/[0/IbHBIX U IOTIePeYHbIX BOJIH (Ha MO/Ie/H).
Habmro1eHue 3aBUCUMOCTH BbICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUUYeCKUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbL.
1. OmpezeneHue 4YacTOTbl M Tiepuofa KosebaHUMl MaTeMaTUueCcKOro
MasiTHUKaA.

2. OmpefeneHrie 4YacTOThI U Miepro/ia KomebaHuil MPY>KWUHHOTO MasiTHUKA.

3. WccegoBaHue 3aBUCUMOCTH Tepuo/a KojiebaHui T0/[BeIlIeHHOTO K HUTH

rpy3a OT JJIMHBLI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTHU Tepro/ia KojiebaHuid MPY>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBHUCHUMOCTH Teproja KosiebaHWM Tpy3a, MOABEIeHHOT0 K
HUTH, OT MacChl rpy3a.

6. OmbBITBI, JIEMOHCTPUPYIOIME  3aBHCHUMOCTb  IlepHoja  KoyieOaHMM
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTH TIPYKUHBI.

7. VI3amepeHue ycKopeHUsi CBOOOIHOTO Ma/leHusl.

Pa3pesn 10. J1eKTpoMarHuTHOE 110J1€ U 3/IeKTPOMarHuTHbIE BOJIHBL.

ONeKTPOMarHuTHOe  moJjile.  DJeKTpoMarHuTHble  BoyiHbl.  CBolCTBa
3/IeKTPOMarHUTHbIX BOJH. [llKama 37eKTpOMarHMTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpocCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CgoiicTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. M3yueHue CBOWCTB 37€KTPOMArHWTHBIX BOJIH C TIOMOIIbI0O MOOWILHOTO

TeneoHa.

Pa3zgen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi ~ Mogenb  cBera.  VIcTouHMKM ~ cBeta.  IIpsiMosiMHerHOe
pacnpocTpaHeHue cBeta. 3atMeHus: CosiHLa v JIyHbsl. OtpaxkeHue cseta. [lnockoe
3epkKasio. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHus1 cBeta. [losiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TOJHOTO BHYTPEHHEr0 OTpPakKeHWs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xox nyuern B JmH3e. OnTuyeckas cucteMa (poToarmapara,
MHUKDOCKOMNa M Tejeckomna. ['yia3 kKak onTuyeckas cucrtema. Ban3opykocTe u
Jla/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmnbiTbl HbioToHa. CrokeHue
CTieKTpa/ibHbIX LIBETOB. [lucrepcus cBera.

demoHncmpayuu.

[IpsiMosIMHEHOe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[Tonyuenvie n306pa>keHuid B TIZIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomieHue cBeta.

OnTrueckui CBeTOBOZ,

Xop nyueii B coOuparoIiieit JimH3e.

Xop iydel B pacCcevBarolllen JIMH3e.

[TonyueHvie n306pa>keHUi C TIOMOIIIBIO JIUH3.

[TpunHLuMn geictBus ¢oToanmnapara, MUKpOCKOTNa U TeJleCKOora.

10.Mopess riiasa.

11.Pa3nokeHue Oesioro cBeTa B CIIEKTP.

12.TTonyueHue Gesioro cBeTa MpH CJIOXKEHWH CBeTa Pa3HbIX 1[BETOB.

JlabopamopHble paGombl U ONbIMbL.

1. UccnepoBaHue 3aBUCHMOCTH YIjla OTPaKEHHs CBETOBOIO Jiyya OT yIJia
Ta/ieHusl.

2. V3yudeHure XxapaKTepPUCTUK U300paykeHUs TIpeJMeTa B IIJIOCKOM 3epKarie.

3. MccnepoBaHue 3aBUCMMOCTH yTJia TIPeJIOMJIEHUs1 CBETOBOIO Jiyya OT yrJjia
TaJieHys Ha TPaHulLle «BO3JyX—CTeKJ/I0».
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4. TlomyueHrie n306pa>keHU C TIOMOIIbIO COOMpArOII[el JIMH3HI.
5. Omnpegenenve (HOKYyCHOTO PACCTOSTHUSI M OMITUUECKON CUJIbI coOUparolieit
JIVH3BI.

6. OTMBITHI 10 pa3oXKeHUt0 Oeyloro cBeTa B CIIEKTP.

7. OmbBITHI IO BOCIIPUSTUIO I[BETA TIPEIMETOB TPU WX HaO/IO/eHUH Yepe3

1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHSA.

Omneitel Pe3epdopga v muiaHetapHass MoZiesib atomMa. Mogens atoma bopa.
Wcnyckanuve v nornioljeHre cBeta arToMoM. KBaHThI. JIMHenyarTbie CIIeKTpPhI.

PagroakTuBHOCTE. Anbda, 6eTa- U ramMma-u3nyueHus. CTpoeHre aTOMHOTO
aapa. HykioHHas Mogenb artoMHoro szapa. Msotombl.  PaanoakTuBHbIe
ripeBpatljeHud. [leproy romnypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHbI COXpaHeHUs 3apsiloBOr0 M MacCCOBOI'O UHMCeJI.
OHeprus CBsi3U aTOMHbIX sgzaep. CBs3b MacChl U SHepPruu. Peakiuu CuHTe3a U
Jenenud sagep. Mcrounuku sHepruv CosHLA Y 3BE3.

AnepHass sHepreTuka. [leWCTBUS paJMOaKTUBHBIX M3/yUeHHWM Ha >KUBBIE
OpraHu3MBbl.

Hdemoncmpayuu.

CreKTpbl U3/Iy4YeHUs U TIOIJIOLeHHS.

CriekTpsl pa3/IM4YHbIX ra30B.

CnexTtp Bomopoja.

Habmozerue TpekoB B Kamepe BuibcoHa.

PaboTa cuéTyrkKa MOHU3UPYIOLIUX U3TyUYeHU.

Perucrpauys usnydyeHus: IpUPOAHbIX MUHEpasIoB U IIPOJYKTOB.

JlabopamopHble pabombl U ONbIMbL.

1. HabmrozeHue CIIJIOMIHBIX U TMHEMUaThIX CIIEKTPOB U3TyUYeHMUs.

2. VcanepoBaHue TpPeKOB: HW3MepeHHe SHEepPrud 4acTULbl 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. U3mepeHue pauoakTUBHOIO (hoHa.

IToBTOPUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/NEHO-0006111ar01[KiT MO/y/Ib TIPe/IHAa3HaueH [I/Is1 CUCTeMaTH3alyn
U 00001IeHUss TIpeJMETHOTO  COJepXKaHWs M  OmbiTa  JesTeTbHOCTH,
NIPUOOPeTEHHOTO TIPU M3yUeHUH BCero Kypca (hH3MKH, a TakKe [/Is TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy MO0 Gu3uke i 00yJarommmxcs,
BbIOpABIIMX 3TOT yueOHbIM MpeaMerT.

[Ipy M3yuyeHUU [AHHOTO MOZYJIS PeajM3yroTCs U CUCTeMaTU3UPYIOTCS BU/bI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecrieurBaeTcs JOCTV)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMPYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMuUpyeTcs
eCcTeCTBeHHOHAayuYHasi TPaMOTHOCTb: OCBOEHMEe HayYHbIX METOJO0B HCCJIe[0BaHUs
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SIBJIEHU TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMeHUsMU OOBSICHATH (H3nUecKre
sIBJIeHUs], TIDUMEHSI TOJyueHHble 3HaHWs, pellaTb 3aJaud, B TOM UHCJe
KaueCTBEeHHbIe U IKCIIePUMeHTa/bHbIE.

[TpuHIMIIHANBHO JesiTeIbHOCTHBIN XapaKTep JJaHHOTO pa3/iesia peau3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBSICHATH
du3nueckue siBIeHUSI B OKPY»Karolllei prpo/ie U MoBCeHEBHOM »KU3HM;

WCI0J/Ib30BaTh Hay4YHble METO/Ibl UCC/Ie[IOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ1s1 IPOBEPKU CMIIOTe3 U MOyUeHUs TeOPeTUUeCKUX BbIBO/IOB;

O0BSICHATb HayuHble OCHOBbI Hauboyiee Ba)XKHBIX JOCTW)KEHUM COBPEeMEHHbIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOro MCI0/Ib30BaHUs pa3/InuHbIX HCTOUYHUKOB
JHEpryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUs1 BCeX M3BECTHBIX BHU/IOB
SHEepruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenune (Hy3MKU Ha YpOBHE OCHOBHOTO 00iriero obpa3oBaHusi HarpaB/ieHO

Ha JIOCTIKeHNe TMUHOCTHBIX, MeTalpeMeTHbIX U TIpeJMeTHbIX 00pa30BaTe/IbHbIX

pe3yJbTaToB.

B pe3ysibTare n3yueHusi GU3MKA Ha YpOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatoijerocst OyayT chopMUpOBaHbl CIeAyIOLe JTUUHOCTHBIE pe3y/IbTaThbl B

4acTu:

e 1) MaTpUOTHNUYECKOT0 BOCTIMTAHUS:

e  TMpOsIBJIEHVE MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(r3UUeCKOl HayKu;

e  LIEHHOCTHOE OTHOIIEeHHE K JOCTKEeHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa)kJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSA:

e  TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKZeHHU 00111eCTBEHHO 3HAaUMMBbIX U
3TUYEeCKUX MPoOsieM, CBSI3aHHBIX C MPAKTUYECKUM TIPUMeHeHUeM JI0CTYKeHUN
bu3uKyY;

. OCO3HaHUe BAXXHOCTH MOPAJbHO-3TUYECKUX TPUHLMIIOB B JleATebHOCTH
YUEHOr0;

e 3) 3CTeTUYeCKOro BOCIUTAHMSA:

e  BOCIpUSTHE 3CTETMYECKUX KaueCTB (PM3MUECKOW HAyKU: eé rapMOHWYHOIO
IIOCTPOEHUs], CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTHY;

e 4) eHHOCTU HAy4YHOI'0 NMO3HAHMA:

. OCO3HaHWe L[eHHOCTH (U3MYeCKOW HayKd KaK MOIIHOIO HMHCTPYMEHTa
MO3HaHWS MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, Ba)KHEMIIEN COCTaBJISIOLLEeN
Ky/bTYDBbI;

e  pa3BUTHe HayuyHOW /0003HATeNbHOCTH, WHTEpeca K HCC/Iej0BaTe/bCKOM
JiesiTeTbHOCTY;

e 5) ¢opvupoBaHua  KyJbTYpbl 3[A0POBbSi M  3MOLMOHAIHLHOIO
O1aromo/tyuusi:

. OCO3HaHWe LleHHOCTU Oe3omacHOro obpasa >KM3HU B COBpEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXXHOCTU TMpaBwiI 0e30mMacHOro TIOBeZieHWsT Ha
TPAHCTIOPTe, Ha JOpOrax, C 37eKTPUUYeCKUM U TeIviOBbIM 000py/0BaHUEM B
JIOMAIIHUX YC/IOBUSIX;

. c(OpMHPOBAHHOCTh HaBblKa peciekcuy, TpU3HaHUWE CBOero IpaBa Ha
oLIMOKY U TaKOTO JKe MpaBa y Ipyroro ueaoBeka;

e 6) TPy/10BOr0 BOCIMTAHMS:

e  aKTMBHOE yYacTHe B peIleHWH MpaKTHUUeCcKuxX 3ajau (B paMKax CeMbH,
obpasoBaresibHOM  OpraHM3ali¥, TOpoZa, Kpas) TeXHOJIOTUUeCcKoW |



COL[MA/IbHOW HarpaB/eHHOCTH, TPeOyoILUX B TOM uucie W (U3NUeCcKuX
3HAHUU,

e  HHTepec K NMPaKTUYeCKOMY U3y4YeHUIO TTPO(eCccrid, CBSI3aHHBIX C (PU3UKOU;

e 7) 3K0JI0rU4eCKOro BOCIUTAHMSA:

e  OpHMEeHTalusl Ha TNpuMeHeHue (U3MYEeCKUX 3HaHWUW [Js pelleHus 3ajaud B
o0nacTh OKpysKarolljeil cpefbl, TJaHUPOBaHUSI TIOCTYNKOB U OLIEHKU WX
BO3MOJKHBIX MTOC/IEICTBUN [/1s1 OKPY>KaroLLel CpeJibl;

e  0cCO3HaHHe r7106anbHOr0 XapakTepa 3KOJ0rMuecKux mpobieM U MyTed UX

peleHus;

e 8) ajanTanyu K HM3MEHAKINMMCA YC/JI0BUSM COLUMA/IBHOM U TMPHUPOAHOU
cpe/bl:

. MOTpeOHOCTh BO B3aMMO/IEMICTBUM TIPU BBITIO/THEHUM HWCC/IeZIOBaHUM U
MPOEeKTOB (DU3HMUeCKOW HarpaB/eHHOCTU, OTKPBLITOCTh OMNBITY W 3HAHUSIM
APYTUX;

. MOBBIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH uepe3 MNPAKTUUYECKYHO
JlesiTeTbHOCTb;

e moTtpebHOCTb B (hOPMUPOBAHUU HOBLIX 3HAHWM, B TOM urcjie (OpMy/IHPOBaTh
U7ied, TIOHSITUSI, TUTIOTe3bI 0 GU3NUECKHUX 00beKTaX U SIBIEHUSX;

e  0Oco3HaHUe JedUIMTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTeM B 00acTu
busuKY;

. TJIAHUPOBaHWe CBOETO pAa3BUTHSI B TIPUOOpeTeHWM HOBBIX (PU3NUEeCKUX
3HAHUY;

e  CTpemJieHHe aHaJIM3UPOBaTh U BBISB/ISATH B3aMMOCBSI3U TIPUPO/IbI, 0011leCcTBa U
9KOHOMUKHU, B TOM UHCJIe C UCTTOTb30BaHUeM (PU3MUeCKUX 3HaHUM;

. OlleHKa CBOMX [IeHCTBUM C YYETOM BJIMSIHUSI Ha OKPY’Kaloll[yl0 Cpeay,
BO3MO>KHBIX T7I00a/TbHBIX TIOC/IE/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesysibTaTe OCBOEHMs TPOrpaMMbl IO (DU3UKE Ha YPOBHE OCHOBHOI'O
ob1iero obpa3oBanus y obyuatorrierocst OyyT copMUpoOBaHbI MeTamnpegMeTHbIe
pe3y/IbTaThl, BK/IHOUAOIIKe MI03HAaBaTe/IbHbIe YHUBEPCA/TbHbIE YUeOHbIe 1eHCTBYS,
KOMMYHHUKATHUBHbIE  YHHMBEpCa/lbHble  y4yeOHble  [I€MCTBHs,  pEryJ/sTHBHbIE
YHUBEpCa/lbHble yueOHbIe 1eHCTBYS.

Ilo3HaBaTe/IbHbIE YHHBEpPCa/IbHbIe yUeOHbIe JeiiCTBHS

Ba3oBble loruyeckue fefCTBU:
e BBIIBIATh W XapaKTepu30BaTh CYIIeCTBEHHble TPU3HAKKM OOBEKTOB
(sBneHui);



yCTaHaB/IMBaTh CYI[eCTBEHHbIM MPU3HAK KaacCU(UKAIL[UH, OCHOBAHUS /IJIs
0000111eHYsT ¥ CpaBHEHHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHSI B pacCMaTpHUBaeMbIX (haKTax,
JAHHBIX ¥ HAaO/MIOIeHUSIX, OTHOCSIIMXCA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-CJIE/ICTBEHHBIE CBSA3W TPH H3yUYeHUHW (HHU3UUYECKUX
SIBJIEHWW W TPOLIeCCOB, /ie/IaTh BBIBO/BI C UCIOIb30BaHUEM /IeJYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUe€HUH, BbIIBUTaTh THIIOTE3bl O B3aUMOCBSI3SIX
bU3NUeCKUX BeJIMUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIOCO0 peleHus1 yuyeOHOH (H3MUecKou
3a7laur (CpaBHEHHWEe HECKOJIbKUX BapHUaHTOB pellleHus, BbIOOpP HauboJiee
TOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHZ

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUi MHCTPYMEHT TT03HAHUS;
TIPOBO/IUTH [0 CAMOCTOSITE/IbHO COCTaB/I€EHHOMY TJIaHY OITBbIT, HEC/IOXKHBIN
dbusnueckuii SKcreprMeHT, HeOoJsiblloe ucc/iefioBaHWe (HH3UUECKOTO
sSIB/IEHUS;

OlleHMBaTb HAa TIPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMalHIO,
TOJIyYEeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMOCTOATeTbHO (hopMyIUpOBaTh 000011[eHs 1 BLIBO/IbI 110 pe3y/ibTaTaM
TIPOBe/IEHHOT0 Hab/IFO/IeHN s, OTIbITa, UCC/IeJOBaHUS;

TPOTHO3MPOBaTh  BO3MOXXHOe  JlajibHelllliee  pa3BUTHe  (DU3MUECKUX
TIPOL[ECCOB, a TaK)Ke BbIBUTaTh MPeATIOI0KeH!Us: 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c undopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTO/bl, MHCTPYMEHThI U 3arpOChl TIPU TIOMCKEe U
orbope wHbOpPMALMK WM [JAaHHBIX C YUETOM TMpeJIoKeHHON yueOHOMN
(dbu3rueckou 3aiauy;

aHa/IM31MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OpMaI1Io
Pa3IMUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUST;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpejcTaB/ieHuUs
vHbOpMaIMM ¥ WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
CcXeMaMH, iMarpaMMaMi, WHOM TpadrKoi ¥ X KOMOWHALIASMHU.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /JeHCTBHUSA:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB JIabDOpaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYILeCTBY 00CY’>KaeMOM TeMbl U
BbICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud M T0oA1ep)KaHre
6/1aroskesaTeIbHOCTH OOIIeHNST;

COTIOCTaB/ISITh CBOM CYXKIEHUS C CYXKAEHUSIMH [PYTMX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pPas3/iMure U CXOZCTBO MTO3ULIHM;



BbIP@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;
myO/IMYHO TIPe/ICTaB/ISATh pe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OrbiTa
(3KCrIepuMeHTa, UCCIeJOBaHHUs, TIPOEKTa);

MOHUMAaTh W MCIOMb30BaTh  IPEUMYIeCTBA  KOMAaHJHOM U
VHAWBUya/lbHOM paboThl MpU peIleHUd KOHKPETHOW (hU3HUeCcKOU
1Ipo0/IeMBI;

TIPUHUMATh LIeJTH COBMECTHOM [1esiTe/TbHOCTH, OPraHW30BBIBAThL JIeHCTBHUS
Mo eé [OCTVKEHWIO: pacripefieiiTb poJyid, 0OCYX[aTb TIpOLIeCChl U
pe3y/nbTaThl COBMECTHOM paboThl, 000011[aTh MHEHUS HECKOJILKHUX JTFO/IeT;
BBITIOTHSTH CBOIO YacTb PabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/eHHI0 W KOODAWHHWPYS CBOM JeWUCTBUSA C JIPYTHUMH
yjleHaMH KOMaH/IbI;

OlleHMBaTh KaueCTBO CBOEro BK/aZia B OOLWI TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEUCTBUS.

Pery/issTUBHBbIe YHHBepPCa/IbHbIE YUeOHbIe IeHCTBUS

Camoopranusanus:

BBISIB/ISTH TIPO0JIEMBI B >KU3HEHHBIX M yUeOHBIX CUTYalUsX, TPeOyrommx
IJ1s1 pellieHust (GHU3UUeCcKrUx 3HAHUM;

OPHEHTHPOBATbCSI B  PA3/IMUHBIX IIOAXOJAx TPUHATHS  peIleHui
(VHOUBUAYya/bHOE, TIPUHSATHE peIleHHs B TPYIIe, MPUHSATHE pelleHuiH
TPYIIION);

CaMOCTOSITe/TbHO COCTaB/ISITh a/lFOPUTM pellieHus1 (GHU3UuecKoi 3aJauu Uiu
TlaHa WCC/IeZIOBAHUSI C YYETOM HMMEIOLIUXCS PECYypPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBATh Tpe/ijlaraeMble BapHaHThI PelleHuH;
JieaTh BEIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M01[HOHaJIbeIﬁ HHTE/I/IEKT:

[laBaTh aJ|leKBaTHYIO OLIEHKY CUTYyal[My U Mpejjiararh [JlaH eé u3MeHeHUs;
OOBSICHATL ~ TIPUYMHBI  JJOCTWOXKEHUSI  (HeJOCTVDKEHUs]))  pe3y/bTaToB
JiesiTeTbHOCTH, [aBaTh OLIEHKY MPUOOPeTEHHOMY OIIBITY;

BHOCUTb KODPEKTUBBI B ZIeSITEIbHOCTb (B TOM UYKCJie B XOJ, BbITIOJIHEHUS
(Y3UUeCcKoro UCCAeloOBaHUS WM TIPOEKTa) HAa OCHOBE  HOBBIX
00CTOSITE/ILCTB, W3MEHUBIIMXCS CUTyallud, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKIIMUX TPYLHOCTEW;

OLleHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yC/IOBUSIM;

CTaBUTh Cebsi HA MeCTO JIPyroro uejoBeKa B XOfe CIopa WM AUCKYCCUU
Ha Hay4YHYIO TeMy, IOHKUMAaTb MOTHBbI, HAMEPEHHUS U JIOTUKY [IpYroro;
TIpY3HaBaTh CBOE TPABO Ha OMIMOKY TpH pellieHUH (Hr3nUecKux 3ajau uin
B YTBEP)K/I€HUSIX Ha HayuHbIe TEMbI U TaKOe >Ke MPaBo APYroro.



INPE/IMETHBIE PE3YJ/IbTATDBI

K koHIly oOyueHusi B 7 Kj1acce mipeMeTHbIe Pe3y/ibTaThl Ha 0a30BOM yPOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHPOBAHHOCTh Y 00YUaroL[UXCsl YMEHU:

WCIO/b30BaTh  TOHATHA:  (U3MYeCKWe U XHMUUeCKHe  sIBJIeHMS,
Hab/to/leHre, SKCIIePUMeHT, MOJeb, TUIOoTe3a, eAVHULIbI (PU3NIeCcKuX
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSIHUSI BelecTBa (TBEpJoOe,
JKUZKoe, Ta3000pa3HOe), MexaHWueckoe [BIKeHHe (paBHOMEpHOe,
HepaBHOMEpDHOe, TMPSMOJIMHEMHOe), TpPaeKTOpUsi, pPaBHOJENCTBYHOIIas
cuna,  pgedbopmauus  (ympyrasi, — IUlacTA4YecKas),  HEBeCOMOCTb,
COOOIIIAIOIINECS COCY/BI;

pa3nuath sBieHus (auddQysus, TeruioBoe [BW)KeHHEe YaCTHI] BellleCcTBa,
paBHOMEpHOe  [BW)KEHWe, HepaBHOMEDHOe  [IBWKeHue, WHepLus,
B3aMMO/IeMCTBUE TeJl, PaBHOBeCHMEe TBEDJBIX Te/l C 3aKPeruiéeHHOU OChHO
BpallleHusi, TMepejlaya /[aBjieHUs TBEPAbIMU TelaMH, >KUJKOCTSIMUA U
razamy, aTtMocdepHOoe [iaBjieHWe, T[UIaBaHWe TeJ, I[IpeBpallleHUst
MeXaHUUeCKOM SHepPruu) Mo OMNUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3nUecKoe siBjieHUe;
pacro3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKUX SsBJIEHUU B
OKpYy>Karoll[eM Mupe, B TOM uucie (u3ndeckde SIBJeHUS B TIpUPO/ie:
TIpUMeEpBI IBWXKEHUsI C Pa3/IMUYHBIMUA CKOPOCTSIMU B >KUBOU U HEXUBOU
rpupojie, JAeUCTBHE CU/Ibl TPEHUs] B TIPUPOJle W TEXHHUKe, BJIASHUE
aTMochepHOro JlaB/ieHUs] Ha >KUBOW OpraHuU3M, TjlaBaHHe PbIO, pbluaru B
Tesie yesioBeKa, TPH 3TOM MepeBOJUTh MPaKTUUeCKYHo 3ajiauy B yuebHYyTo,
BbIJIe/ISITh CYI|eCTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJIEHUM;
OMUCHIBATH U3yUeHHbIe CBOMCTBA Tel U (PU3nUUecKue siBJeHUs], UCTIO/b3Ys
dusnueckre BenMUMHBI (Macca, 00BEM, TJIOTHOCTH BeIleCTBa, BpeMms,
MyTh, CKOPOCTb, CPeJIHSIS CKOPOCTb, CHU/la yIIPYTOCTH, CUIA TSDKECTH, Bec
Tela, CWla TpeHus, [JaBieHue (TBEPJOro Teja, >KUJKOCTHU, Trasa),
BBITA/IKUBAIOIIIAsl CHjla, MexaHWuuecKass paboTa, MOII[HOCTb, TUIEUO CHJIBI,
MOMEHT CU/bl, KO3(G(ULIMEHT T0/e3HOr0 [JEeUCTBUS MeXaHW3MOB,
KWHEeTHWYeCKasi U TOTeHLUa/lbHasi 3HEepPrusi), TPy ONUCAHWU TPaBUJIBHO
TPakKTOBaThb  (PUM3UYECKUM CMBIC  MCMOJb3yeMbIX  BEJIWYMUH, HUX
0003HaueHUsT W eAUHMIIBI (PU3NUeCKUX BEeIUYWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOLIME JaHHYI0 (PU3NUECKYIO0 BEJIMUMHY C [PYTMMH BeJIMUMHAMU,
CTPOUTH rpaPUKU U3yUeHHBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/INUWH;
XapaKTepu30BaTb CBOWCTBa TeJ, (U3MUYECKUe SBJeHUSI M MPOLeCCHl,
WCIIO/b3Ys TIpaBWIa CJIOXKEHUs CW/ (BAOb OHOM TpPSIMOW), 3aKOH ['yka,
3akoH [lackans, 3aKk0OH ApxuMe[ia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),



«30J/I0TO€ TIPAaBWJIO» MeXaHWKM, 3aKOH COXPaHeHUs MeXaHW4YeCKoun
SHEpruy, MpU S5TOM [aBaThb CJIOBeCHYIO (OPMY/IMPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUueCKoe BbIpayKeHHe;

00BSICHATH (hri3UUecKue sIBJIEHUS], TIPOLIECCHl U CBOWCTBA TeJl, B TOM YUCIe
M B KOHTEKCTe CHUTyalluii TPaKTUKOOPHEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIeICTBEHHbIE CBSI3H, CTPOUTh 00OBsicHeHWe u3 1-2
JIOTUYECKHX LIaroB C OMOpPOM Ha 1—2 U3y4deHHbIX CBOMCTBA (PU3MUYECKHX
sIBJIeHUH, (DU3MUYeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelllaTb pacuéTHble 3ajauu B 1-2 [eWCTBUS, MCIOJb3ys 3aKOHbI U
dbopmyibl, CBsi3bIBalOIIMeE (DU3MUECKHe BeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSI 3a/lauM 3aMlMChbIBaTh KPaTKOe YCI0BUe, MOACTaBAATh (hr3nuecKre
Be/IMUMHBI B ()OPMyJibl M TIPOBOJUTH PacCUéThbl, HaXOJUTh CIPaBOYHbIE
JaHHbIe, HeOOXOAUMbIe /IJisi pellleHus 3a/jad, OIleHUBaTh PeaTMCTUYHOCTh
T0TyueHHOW (Pr3nueCcKou BeJIMUKHbI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
¢$buU3MUeCKrX MeTO/IOB, B ONMCAHWUU HMCC/Ie/JOBaHUsI BbI|e/SITh POBEpPsieMOe
npeArnosokeHde  (Turoresy), pa3iduaTb M UHTEPIPeTHUPOBATh
TOJyUeHHbIA pe3y/bTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 10 €r0 pe3y/bTaram;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
bur3nueckux CBOWCTB TeJ: dbopmynupoBathb TpoBepsieMble
TIpe/ITI0/I0’KeHHs, COOMpaTh yCTAaHOBKY M3 TIPe/I/IoyKeHHOro 0060pyZioBaHus,
3aruChIBaTh X0/ OTbITa U (YOPMYIUPOBATh BHIBOJbI;

BBITIO/IHSTh TpsSIMble W3MEpPEHHs PAacCTOSIHUSI, BPEMEHH, MacChl Tea,
00BéMa, CUIBI U TeMIlepaTypbl C WCIOIb30BaHUEM AaHA/NIOTOBBIX U
1[MbpoBbIX TPUOOPOB, 3aMuChiBaTh I[I0Ka3aHWs TPUOOPOB C YUYETOM
3aZlaHHOM abCOMIOTHOM MOTrPeITHOCTH U3MepeHUi;

TIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOM BeJTMUKHBI OT
JIPyrOM C WCMHO0J/Ib30BaHHWEM TIPSMBIX H3MepeHUM (3aBUCUMOCTU TyTH
PaBHOMEDHO [IBW)KYLIETOoCsi Tejla OT BpEMEHMW [BW)KEHUSl Teja, CUJIbI
TPEeHMs CKOJIbKeHUsI OT Beca Tesla, KauecTBa 00paboTKY MOBepXHOCTe! Tes
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT I/IOLa/Id COMPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTA OT yAJUHEHUs TIPYKWHbBI, BbITAIKHBaOIel CUIbl 0T 00bEMa
MOTPY>KEHHOW YaCTU TeJla U OT TJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTU
OT TUIOTHOCTH TeJsia, OT IJIyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJlo, yC/I0BUM
TJIaBaHUsSI TeJl, YCJIOBUM paBHOBeCHsi pbluara U 0JIOKOB), y4acTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOr0 WCC/efoBaHUs, COOMpAaTh yCTAaHOBKY U
BBITIOJIHATh W3MEpeHus, C/efysl MNpeJjio)KeHHOMY TIiaHy, (UKCUPOBAaTh
pe3yJibTaThbl TOJyYeHHOM 3aBUCUMOCTU (U3UUYECKUX BEeJIUYMH B BUjE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fesaTh BBIBOZBI TI0 pe3yJsbTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (pU3nueckux BeJMUYMH (TJIOTHOCTh
BellecTBa JKUAKOCTA W TBEPJOrO0 Tena, CUla TPEeHUs CKOJIbKeHUs,
JaBlieHWe  BO3/yXa, BbITAJKMBAIOIas CWIa, JeWCTByIoljas  Ha
TOTPYKEHHOe B J>KUAKOCTh Teso, Ko3(h(UILMeHT T0/Ie3HOTO [IeHCTBUS
MPOCTBIX MEXaHW3MOB), Cjefys TIpPeJJIOKeHHOM WHCTPYKLUW: TIpU
BBIITOJIHEHUM W3MepeHHi cobupaTh 3KCIepUMeHTalbHYH) YCTaHOBKY U
BBIUMC/ISTH 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh TMPUHIUIMbBI AeUCTBUS TIPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, AWHAMOMETD, COOOIarolecss Cocyabl, OGapomeTp,
pblyar, MoABM>XHBIN 1 HEMTOABW)KHBIN 010K, HAaK/IOHHAS TJI0OCKOCTH;
XapaKTepU30BaTh IPUHIMIBI  JIeHWCTBUS HW3yUYEeHHBIX TIPUOOPOB U
TEeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX omnucaHus (B TOM 4HCe:
TIOJIIUITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, TU/PABIAYECKUN  TIpecc,
MaHOMeTp, BLICOTOMeEp, TIOPIIIHEBOM HACOC, apeOMeTp), UCIIOJIb3ysl 3HAHUS
O CBOMCTBaxX (pM3NUECKUX SBJIEHUM U HeoOxouMble (hr3udecKre 3aKOHbI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTE  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
TIPAKTUUeCKOTO WCIO0Jb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOMN
)KU3HU Zj1s obecrieueHusi Oe30macHOCTH TipyU obpallieHuy ¢ ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0POBbs M COOJHOZeHMs
HOPM 3K0JIOTHYECKOTO TTOBeZieHUsI B OKpY Kalolljel cpefie;

OCYyIIeCTB/SAITh OTOOp HWCTOUHUKOB uH(opMaimu B HTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HaHUW W TNyTEM CpaBHEHWS pPAa3/IMUHBIX WCTOYHUKOB BBIIE/ATh
vHbOpMaIMIo, KOTOpas SIB/SeTCs MPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBITIOJTHEHWH yueOHBIX 3aJJaHUi HayuHO-TIOMYJISIPHYIO
nUTepaTypy  (pU3MUecKoro Cofep)KaHus, CIpaBOUHble MaTepualibl,
pecypchbl cetu VIHTepHeT, B/afieTb MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHusl MHGOPMALMY U3 O/HOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (Hr3UUecKOro Cofiep>KaHusi, B TOM
yrcie MyOaMYHO JiesiaTh KpaTKhe COOOIeHWsl O pe3ysbTaTax IPOeKTOB
Wi y4yeOHBIX WCCAeI0BaHWM, TIPU STOM TPaMOTHO MCIIOJb30BaTh



W3yueHHbIM TIOHATUMHBIA arrapar Kypca U3HKH, COIPOBOXKAATh
BBICTYTI/IEHWE TIpe3eHTalew;

TIPU BBITTOJTHEHUM YueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIlle B COOTBETCTBHM C IIOCTaB/IEHHBIMU 3afiauaMH,
CleIlUTh 3a BbITIOJIHEHWEM TIaHa [eWCTBUM, aleKBaTHO OL|eHUBAaTh
CcOOCTBeHHBIM  BK/JaJ, B  JesSTeJIbHOCTb  TPYMIbI,  BbICTpauUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTbIBAsi MHEHHE OKPY KaroIUX.

K koHily oOyueHusi B 8 Kitacce nipeMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCs YMEHUI:

VICII0J/Ib30BaTh MOHATUS: Macca U pa3sMepbl MOJIEKYJI, TeIJIOBOE [IBUYKEHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NINYeCKue U
amop(Hble Tesna, HACHILEHHBbIM W HEHACHILeHHbI [1ap, BJIAXXKHOCTb
BO3/lyXa, Temreparypa, BHYTDEHHsIS SHeprus, TelJIOBOM [JBUTaTellb,
3/IeMeHTapHbIN 3/IeKTPUUYECKUI 3apsi]], 3JIeKTpUUYecKoe 1moJie, MPOBOAHUKHU
Y [IN3JIEKTPUKH, MTOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE T10J1€;
pa3nuuarh fiBJIeHWs1 (TeryiIoBOe pacIIMpeHHe W CKaTue, Terionepezada,
TEeI/JI0OBOe PaBHOBeCHe, CMauvMBaHUe, KalWIsipDHbIe SIBJIeHUs, UCTIapeHUe,
KOHJleHCal[usl, TUlaBjieHre, KpUCTa/yu3alusi (OTBepZeBaHue), KUIeHUe,
TerJionepeaya (TeruIonpoBOJHOCTb, KOHBEKL[US, W3/lyYeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOJENCTBYE 3apsi/iOB, JEUCTBUS JIEKTPUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMarHuTHasi UHAYKLIUS)
M0 OMNWCAHUKD HX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KarollleM Mupe, B TOM uuc/ie (u3nueckue SBJIeHUs] B TIPUPOJE:
MOBEPXHOCTHOE HATSDKEHWE W KalWUIsIpHble SIBJIEHUSI B TMPUPOJE,
KpUCTa/Ulbl B TIpupofe, usnydyeHne ConHLa, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe POChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUUuecKre
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHUTHOTIO MOJS AJ/Is1 KU3HU Ha
3emJie, MOISIPHOE CHUSIHUE, TIPU 3TOM IePeBOJUTh NMPAKTUUYECKYO 3a/jauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (IMPH3HAKU) (DH3MUECKUX
SIBJICHUM;

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3UUYECKUe SIBIEHUS], UCTIO/Ib3YS
(r3nueckre BeIMUYUHBI (TeMIlepaTypa, BHyTPEHHSS SHeprusi, KOJIM4eCTBO
TeIJIOThI, yJiefbHasi TeIJIOEMKOCTh BelecTBa, y/ejbHas TervioTa
TJIaB/ieHus, yjesbHas TeIyioTa TMapoobpa3oBaHusi, y/iefbHas TervioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 JEeUCTBUSL TeII0BOU



MalllMHbl, OTHOCUTEe/bHAs BJIAXXHOCTb BO3/yXa, >3JIEKTPUUECKUW 3apsf,
CUla TOKAa, 3J/IEKTPUUECKOe HamnpspKeHue, COMPOTHBIIEHWE TPOBO/JHHKA,
ylenbHOe  COTMpOTHB/EeHMEe  BelllecTBa, pabota U  MOIIHOCTb
3JIEKTPUUECKOrO0  TOKA), TMpUA ONWCAHWKA [PaBWIbHO  TPaKTOBaTh
bu3nUecKruii CMBIC/T WCTOJ/Ib3YeMbIX BeMUMH, 0003HAaUeHWs W eIUHULIbI
(Gur3nUecKux BeJMYMH, HAaXOAUTb (OPMYJbl, CBSI3bIBAIOLLME [JaHHYIO
(Y3UUeCKYl0 BeJMUMHY C JpPYTMMU BeJIMYMHAMM, CTPOUTh TIpa(uKu
V3YUYEHHBIX 3aBUCMMOCTeN (PU3NUeCKUX BeJIMUYUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKue SBJAeHUs] W TPOLeCCHI,
VICTIO/Ib3Ys. OCHOBHBIE TIOJIOXKEHUS MOJIEKY/ISIPHO-KMHETUUeCKOM TeOpuur
CTPOEHHsI BellleCTBa, MPUHLMIT CyNepro3uLuu MoJjied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH Oma /11 yyacTKa Lieru, 3aKOH
Ixoynsi—JleHlja, 3aKOH COXpaHeHUsI SHepruyd, TIIpy OSTOM [aBaTbh
C/I0BeCHYIO0 (DOpDMYJIMPDOBKY 3aKOHa Y 3aluChiBaTh €ro MaTeMaThyeckoe
BBIDA)KEHUE;

00BSICHATL (hU3MUeCKHe TIPOLlecChl M CBOWCTBA Tel, B TOM UHC/e U B
KOHTEKCTe CUTyalUl NPAaKTUKOOPWEHTHUPOBAHHOTO XapaKTepa: BbISB/ISATH
TIPUUMHHOC/IICTBEHHbIE CBSI3U, CTPOUThH 00BsiCHEHUe 13 1-2 IornyecKux
11aroB C OMopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUECKUX SIBIEHUU,
(r3UUeCcKrX 3aKOHOB W/IX 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajjauu B 2-3 [EeUCTBUSA, WCIIONb3yS 3aKOHbI M
dbopmyibl, CBsi3bIBalOIME (DU3MUECKHe BeIUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSA 3a/layM 3alMChbiBaTh KpPaTKOe YCJIOBUE, BbISB/IATb HEJOCTAaTOK
JNAHHBIX [IJI1  pelleHusi 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIB,
HeoOXoJuMble fJii e€ pelleHus, TPOBOAWUTb PAaCUéThl W CpPaBHUBATh
MoJlyyeHHOe 3HaueHue (PU3NYecKOr Be/TMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBath TMpo6sieMbl, KOTOpble MO)KHO pelIdTb TIPU TTOMOLU
(r3UUeCKMX MeTOZOB, HWCIIO/b3ysl ONKWCAHWe HWCC/Ie[0OBaHUs, BBIJE/ISATh
MpoBepsieMOe  TpeAIooKeHWe, OLIeHUBaTh [PaBWIBHOCTh MOPSAKa
TIpOBe/|eHHs UCC/IeIOBaHMS, [e/1aTh BbIBOJbI;

MPOBOAUTL OMbITHl MO HabMOAeHUI0 (U3NUeCKUX SBJIEHUN WU
(r3UUeCcKrX CBOWCTB TeJl (Kanw/IsipHbIe SIBJIeHUS], 3aBUCUMOCTD JjaB/IeHUs
BO3/yXa OT ero o0béMa, TemMIiepaTyphbl, CKOPOCTU TIPOL[ecca OCThIBAHUS U
HarpeBaHusi TIpM W3IyueHUM OT I1[BeTa H3Jydarollei (morJioiiaroiei)
TOBEPXHOCTH, CKOPOCTh MCHApeHUs BOJbl OT TeMrepaTypbl XXUAKOCTU U
IJIOL[aZ €€ TIOBEPXHOCTH, SJIeKTpU3alUsl Tel W B3auMO/eHCTBHe
3/IEKTPUYECKUX  3apsiZioB, B3aUMOJEMCTBUE TOCTOSHHBIX MAarHWUTOB,
BU3ya/M3alUsi MAarHWTHBIX TI0J/IeM TIOCTOSIHHBIX MAarHuTOB, [eWCTBUS
MarHMTHOTO MO/ HAa MPOBOJAHUK C TOKOM, CBOWCTBA 3J/IEKTPOMAarHura,



CBOMCTBA 3JIEKTPOJIBUraTesisi TMOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeATo0XKeHs, COOMpaTh YCTAHOBKY U3 TIPeI0KeHHOT O
000py/j0BaHUs, OMMUCHIBATh X0/] OTbITAa U (DOPMYJIMPOBATh BHIBO/IBI;
BLITIOJIHATH ~ TpsIMble  W3MepeHUsl  Temreparypbl,  OTHOCHUTEeTbHOU
BJI@XXHOCTA BO3/lyXa, CW/Abl TOKA, HAMNpPSOKEHUs C HCI0/b30BaHUEM
aHaJIOTOBBIX TPUOOPOB M JAaTUMKOB (DU3MUECKUX BeJIUYMH, CPAaBHUBATh
pe3y/bTaThl U3MepeHUi C YUéTOM 3aJjlaHHOM abCOMIOTHOM MOTPEITHOCTH;
MIPOBO/IUTH UCCJIe0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOil BeJTMUKHBI OT
JPyrol C WCHO0JIb30BaHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCThb
COMPOTUB/IEHUS] TIPOBOJHWKA OT €ro /UIWHbI, TUIOLIA[AU TONepeyHoro
CeueHus U yZe/bHOTO COTIPOTHB/IEHUS BelljeCTBa MPOBO/IHMKA, CH/IbI TOKA,
UAyLIero uepe3 TPOBOJHMK, OT HampsbkeHUs] Ha  TPOBOJHUKE,
WCCelIoBaHUe TOC/Ie[0BaTeIbHOTO M Tapa/l/ie/lbHOTO  COelMHEeHUN
TIPOBOAHUKOB): TIJIAHMPOBATh HCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATL W3MepeHUsi, C/efysl Tpe/o)KeHHOMY I/laHy, (PUKCUPOBaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTA B Bufe Tabiul U rpaduKoB,
JleniaTh BBIBO/IBI 110 Pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

MPOBOJUTh KOCBEHHble U3MepeHUs (QU3NuYecKUx BenuuuH (ygesibHas
TeTVIOEMKOCTh ~ BellleCTBa, COINPOTHB/EHWe TPOBOJHMKA, pabora U
MOIITHOCTh 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBaTh W3MepeHHsi, COOMpaTh
JKCIIepUMeHTaIbHYI0 YCTaHOBKY, C/iefys TNpeJioKeHHOW WHCTPYKLUM, U
BBIUUC/IATH 3HaUeHUe BeJIMUVHBI;

co0toAaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe ¢ 1labopaTopHbIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TPUHIUMBI  /IeWCTBUS MW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHUd (B TOM 4YHCJIE:
CUCTeMa OTOTJIeHUsI [JOMOB, TUTPOMeTp, TapoBasi TypOvHa, amriepMmerp,
BOJIbTMETDP, CUBTUYMK 3/1eKTPUUYECKOW SHEpPruu, 3/eKTPOOCBETUTEebHbIe
nipubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIPUMephI), 3/IeKTpUUeCcKre
TipeIOXpPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPOJBUraTe/lb MOCTOSTHHOTO TOKa),
WCTIO/Ib3ysl 3HAaHWSI O CBOMCTBAaX (PM3HMUECKUX SIBIEHWM M HeoOXOoAuMbie
(r3nUecKre 3aKOHOMEePHOCTH;

pacrio3HaBaTb TIPOCTble TeXHHWYeCKWe YCTPONCTBA U U3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (>KUKOCTHBIN
TePMOMETpP, TePMOC, TICUXPOMETp, TUTPOMETp, ABUTaTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOM, PeoCTaT), COCTaB/SATb CXeMbl 3/€KTPUUECKUX
1jerieli C Moc/ef0BaTe/IbHbIM U Mapasuie/ibHbIM COeIUHEHUEM 371eMEeHTOB,
pa3nuuasi yC/I0BHbIe 0003HaueHus 3/1eMeHTOB 3/IeKTPUUECKHUX Liernei;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUeCKOTO HCIO0JIb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOM
)KU3HU Zj1s obecrieueHusi 6e30macHOCTH TipyU obpallieHuy ¢ ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0POBbs M COOJIOZEeHNs
HOPM 3K0JIOTHUYECKOTO TTOBeZieHUsI B OKpY Kalolliel cpefie;

OCYIIeCTB/ISITh TIOUCK HMH(OpPMAMM  (PU3NYEeCKOr0 COZepXKaHUsS B
HTepHeTe, Ha OCHOBE UMEWIIUXCA 3HAHUA U TYTEM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHUKOB — BBIENATh  UHGOpPMAI[MIO, KOTOpast
SIBJISIETCS] IPOTUBOPEUUBOM T MOXKET ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TIPU BBIMOJIHEHWH Y4eOHBIX 3a/laHui Hay4YHO-TIOMYJ/ISSPHYIO
nuTepatypy  (puU3Mueckoro Cojiep)KaHWs, CIpaBOUHble MaTepHaJIbl,
pecypchl ceTu VIHTepHeT, Ba/ileTh MPUEMaMK KOHCITIEKTHPOBAHUS TEKCTa,
nipeoOpa3oBaHys HHGOPMALIMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIe W KpaTKWe YCTHble COOOIleHus,
000011ass  wHbOPMAIMI0O M3 HECKO/JbKUX HCTOUYHUKOB (PU3UUECKOTO
Ccofiep>KaHHs, B TOM UHC/e TMyOJUYHO TIPeJCTaB/SATh Pe3y/IbTaThl
TIPOEKTHOM WM WCC/Ie/OBaTe/IbCKON /leATeTbHOCTH, TP 3TOM T'DaMOTHO
WCIIO/Tb30BaTh  U3yUeHHBbIM TIOHATUMHBLIM  armapaT Kypca (PU3MKH,
COTIPOBOXKZATH BLICTYTIJIEHUE TIpe3eHTalue;

NP BBITIOJIHEHUM yUeOHbIX TIPOEKTOB U WCC/Ae0OBaHUN (U3NUYeCKUX
TIPOL[ECCOB pacrpefiesiiTb 00S3aHHOCTU B TPYIIle B COOTBETCTBUM C
TOCTaB/IeHHBIMU 3aJjauaMu, CJIeJUTh 3a BBITIOJIHEHHEM T/IaHa AeWCTBUN U
KOPPEeKTHPOBAaThb €ro, afieKBaTHO OIleHWBaTh COOCTBEHHBIA BK/IA[, B
JesiTeNTbHOCTh IPYTIIIbI, BBICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/IeHCTBUE,
TIPOSIBJISIS TOTOBHOCTD pa3peliiaTh KOH(IUKTHI.

K koH1ly oOyueHusi B 9 Kjiacce nipegMeTHbIe pe3y/ibTaTbl HA 0a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCuUéTa, MaTepuasbHas TOUKa,
TPAeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOTO [IBW)KeHHs, AedopMalys
(ynpyrasi, mjacTuyeckasi), TpeHUe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHUe,
HEBeCOMOCTh U Teperpys3Ku, LIeHTp TsDKeCTH, abCOIOTHO TBEpJOe Tero,
LIeHTP TsDKeCTU TBEPJOro TeJjia, paBHOBeCHe, MeXaHWUecKue KoJyiebaHusi 1
BOJIHbI, 3BYK, UH(Pa3ByK U Yy/AbTPa3BYyK, 3JIeKTPOMarHUTHbIe BOJIHBI,
I1Kajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTh M [JalbHO30PKOCTb,
CTEeKTPbI UCITyCKaHWs U TIOTJIoleHus], anb(a, 6eTa- U ramma-usnydeHus,
V30TOIBI, i/lepHas SHepreTHKa;

pa3nuuarh siBjieHUs (paBHOMEPDHOe M HepaBHOMEpHOe TMPSIMOJIMHeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [BI)KeHHe, CBOOOJHOe
naZieHue Tesl, paBHOMEPHOE [IBU)KEHHE 10 OKPY>KHOCTH, B3aUMO/IeHCTBHE



TeJl, peaKTUBHOe [IBIDKeHUe, KoyiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY K/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJHOBOE JBI)KEeHHe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHWe W TpeioMyeHue
CBeTa, TI0JTHOe BHYTPEeHHee OTpakeHUe CBeTa, pa3jioxkeHue Oeoro ceeta B
CIIeKTP U  CJIO)KeHWe CHeKTpaJbHbIX LIBETOB, JUCIEpPCUS CBeTa,
eCcTeCcTBeHHasl pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JTMHENYaToro CreKTpa
W3/TyUeHHs ) M0 OMUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (U3UUYEeCKOe SIBIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KaroljeM Mupe (B TOM uuc/ie (U3huyecKude sIBJIeHUS B TMPUPOJe:
TIPU/IMBLI U OTJIMBBI, JABMKeHHe ryiaHeT Co/IHeUHOW CUCTeMbI, peaKTUBHOe
[IBIDKEHUE JKUBBIX OpPraHM3MOB, BOCIpUSTHE 3BYKOB J>KHMBOTHBIMU,
3eMJIeTpsiCeHUe, CellCMuYecKue BOJIHbI, I[yHaMM, 3XO, I[BeTa Tel,
OTITHYeCKue sIBleHHs1 B TIpUpoje, Ouosiorhueckoe [eHCTBHE BUAWMOTO,
yAbTPa(O/IeTOBOTO UM PEHTTeHOBCKOTO HW3/yUeHWUM, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM ()OH, KOCMHYECKWe JIyud, DaJIMOAKTHBHOE W3/ydeHue
TIPUPOJHBIX MWHEpPAJioB, [eHCTBHe PpaJIM0aKTUBHBIX W3/IyYeHUN Ha
OpraHusM 4eJjioBeKa), MpU 3TOM I€pPeBOJUTh TPAKTUUYECKYHO 3ajady B
yueOHy0, BbIIEJIATh CYIIleCTBEHHbIe CBOWCTBa (MpH3HAKW) (H3MUeCKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (PU3NUecKue siBJIeHUs], UCTIO/Ib3Ys
¢ur3nueckue Be/JMUMHBI (CpeJiHsiS M MrHOBEHHas CKOPOCTb Teja MpHU
HepaBHOMEPHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YI/0Basi
CKOpPOCThb, CW/a TPEHWs, CWa YIPYroCTU, CUIa TSDKEeCTU, YCKOpeHue
cBOOOIHOTO TIaZIeHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUJIbI,
MexaHhueckass paboTa W MOIHOCTb, TIOTeHI[Ma/JbHas SHEpPrus Tea,
MOJHSATOr0 HaJi MOBEPXHOCThIO 3eMJ/IM, TMOTeHIWa/ibHasi SHepPrusi C’KaTou
MPY>KUHbI, KUHETWYeCKasi SHeprusi, IO0JIHasi MeXaHWuYecKas >SHeprus,
TIepUo, ¥ YacToTa KosebaHuH, JiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTe/ib MpeiOMJIeHHsI CPe/ibl), MPX ONMKCaHUU
MpaBWIbHO TpPaKTOBaThb (DU3MUYECKUM CMbIC/I HCIO0/b3YeMbIX Be/WUHH,
0003HaueHUsA W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOIIME JAaHHYI0 (PU3NUECKYI0 BeJIMUMHY C JIPYTMMH BeJIMUMHAMU,
CTPOUTh IPaPUKX N3yUYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTMUUH;
XapaKTepu30BaTb CBOWMCTBa TeJ, (U3MUYeCKUe SsBJeHUSI W MPOLeCChl,
WCIIO/Ib3ys 3aKOH COXPAaHEHHUs SHepPrud, 3aKOH BCEMHUPHOrO TSTOTEeHUS,
TIPUHLUIT CYTEepPIIO3ULIMK  CUJI, TIDUHIUMIT OTHOCUTeTbHOCTU [ anuses,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHWsl WUMIYJ/bCa, 3aKOHbI OTpaKeHUsl U
TipesioM/IeHUs1 CBeTa, 3aKOHbl COXPaHEHUs 3apsiZloBOr0 U MacCOBOTO UMCesl



TIpU SiIEPHBIX peaklusX, MpU 3TOM [laBaTb CAOBECHYH) (POPMYUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaKeHHUE;

OOBSICHSTH (pU3HMUeCKHe MpOLiecChl U CBOWMCTBA Tesl, B TOM UHWC/Ie U B
KOHTEKCTe CHUTyali MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00BbSICHEHUE 13 2—3 JTIOTUYeCKUX
IIarOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(r3nUeCKMX 3aKOHOB WJIU 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajaud (OmuparolMecss Ha CUcTeMy W3 2-3
ypaBHEeHMI1), UCTIO0/b3ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBAIOIIME (PU3HUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/AOBMSI 3aJaud 3alMuchbiBaTh KpPaTKOe
yCJIOBUe, BBISIB/ISITH HeJOCTarole WM U30bITOUHbIe JaHHble, BbIOMpPATh
3aKOHBI U (hOpMYJibl, HEOOXO[UMBIe /IS pellieHus], TPOBOJUThL PaCUéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHus (pU3nuecKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
(Y3UUeCKMX MeTOZOB, HWCIIO/b3ysl ONKWCAHWe HWCC/Ie[0OBaHUs, BBIJe/ISATh
TipoBepsieMoe  TIPe/NO/IO’KeHWe, OLleHUBaTh TMPaBWIbHOCTb — TOpsKa
TpOBe/IeHUs]  UCC/Ie/loBaHusl, [JleflaTh  BbIBOJbl, HWHTEPIIPETUPOBAThH
pe3yJibTaTbl HAabJTIOJeHUI U OTIBITOB;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
(bur3nueckux CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHA, 3aKOHa
COXpaHeHHs SHepruM, 3aBUCUMOCTh Tiepyuofia KosjebaHul TpPY>XUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYZbl MaJibiIX KosieOaHUi, IPSIMOTMHEtHOe paclipoCTpaHeHe CBeTa,
pa3noxkeHre 6esloro CBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TIJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi TipegmeTa B cobuparoiijeit
nuH3e, Hab/roJieHue CIUIOLIHBIX W JIMHeMuaThiX CMEeKTPOB U3/1ydeHus):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTAaHOBKY M3 U30bITOYHOTO Habopa
o0opy/ioBaHusl, OMMCHIBaTL XOJI OIbITA W €ro  pe3y/bTaThl,
(hopMyIMpOBaTh BBIBO/IbI;

TIPOBOUTL TIPU HEOOXOAUMOCTH CePUI0 TIPSIMBIX HM3MepeHUi, orpefe’isis
CpefHee 3HaueHWe u3MepseMOW BeJUUrHbl ((POKyCHOe pacCTosiHHe
cobuparoijeli HUH3BI), 00OOCHOBBIBAaTH BBIOOpP cIocoba HW3MepeHust
(n3MepuTeNIBHOTO ITpHOOpa);

MPOBOJIUTh UCC/IelIOBaHMEe 3aBUCMMOCTeld (DU3MUYeCKUX BeJUUHMH C
VICTIO/Ib30BaHMEM TIPSIMBIX WM3MEPeHUU (3aBUCMMOCTb IIyTH OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM [IBWKeHWH 0Oe3 Haua/lbHOM CKOPOCTH, Tieproja
KosebaHMII MaTeMaTHUeCKOro MasiTHUKa OT JJIMHbI HWTH, 3aBUCUMOCTH
yrja OTpakeHUsl CBeTa OT yrja MaZileHus M yrja NpejioM/IeHUs OT yrja



nafieHyst): TUIaHUPOBATh HCC/Ie/JOBaHWe, CAMOCTOSTETbHO COoOupaTh
YCTaHOBKY, (DUKCHMpOBaTh pe3y/bTaTbl TIOJIyYeHHOW 3aBUCUMOCTH
bu3nueckux BeMUWH B BHUAe TabOmull U TrpaduKOB, [eaTh BBIBOABI 10
pe3ysbTaTtaM UCC/e[0OBaHus;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUYUH (CpefHsis
CKODOCTb M YCKOpeHWe Tejla TMpPH paBHOYCKODEHHOM JIB)KEHUH,
yCcKopeHue CBOOOAHOrO TMajeHusi, >XECTKOCTb TPYKUHbBI, KO3(hdULIeHT
TPeHUs] CKOJIbKeHUs, MexXaHhyecKas paboTa ¥ MOIIHOCTb, YacToTa U
nepuofi, KosnebaHWY MaTeMaTHYeCcKOr0o ¥ TPY>KUHHOTO MasITHUKOB,
ONTUUeCKass Cuiaa coOuparoIer JIMH3bl, PaJAMOAaKTHUBHBIM  (DOH):
TJIAaHUPOBAaTh U3MepeHHsi, COOMpaTh SKCIepHMEeHTalbHYI YCTaHOBKY U
BBITIO/IHSTh M3MepeHUs, cyiefys NpejjioKeHHONH WHCTPYKLWH, BBIYUC/ISITh
3HaueHue BeJIMYMHbI U aHA/IM3UPOBATh MOJTyUeHHbIe Pe3y/IbTaThl C YUETOM
3a/IaHHOM TOrPeLIHOCTU U3MEPEHNUY;

co0toiaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe c 1labopaTopHbIM
obopy/ioBaHHEM;

pa3MyaTb OCHOBHbIE TIPHM3HAKKM M3y4YeHHbIX (U3UUECKUX MOJeJiei:
MaTepuasbHasi TOUKa, abCO/IFOTHO TBEpZOEe Telo, TOUYEUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IUIaHeTapHas MOZeJb aroMa, HYKJ/IOHHast
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh TPUHIUMBI  IeWCTBUS HW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHug (B TOM 4YHCJIE:
COUIOMETP, [JAaTUMKU TIOJIO’KeHUs, PACCTOSTHUSI M YCKODeHHs, pakeTa,
5X0JIOT, OUKW, TIepPUCKOIN, (oToarnmapar, ONTAYECKHe CBETOBO/bI,
CMeKTPOCKOM, [03uMeTp, Kamepa BuibcoHa), WCMOAb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUeCKUX siBJleHWA U HeobxoguMmble  du3nyecKre
3aKOHOMEPHOCTH;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HW3YUYeHHbIX TeXHUUeCKUX
YCTPOMCTB, WU3MepUTEeNbHBIX MPUOOPOB M TEXHOJIOTUUECKUX TIPOIIeCCOB
MIpU pelllieHUM yueOHO-TIPAaKTUUeCKUX 3a/layu, OMNTUUYeCcKHhe CXeMbl AJis
TIOCTPOEeHUs 300pa’kKeHU B TJIOCKOM 3epKasie U cobupartoliieii TMH3e;
MPUBO/IUTL  TpuUMephbl  (Haxo[uTh UWHGOpMAIMI0O O  TMpUMepax)
MPaKTUYECKOT0 HCI0/b30BaHUs (PU3UUeCKUX 3HaHUN B TOBCeJHEBHOMU
JKU3HM [171s1 0becrieueHrst 6e301MacHOCTH TIPH o0paillieHny C rprubopaMu U
TeXHUYECKUMHU YCTPOWMCTBaMH, COXpaHeHUsl 3[J0pPOBbsi M COOJIO/eHuUs
HOPM 3KOJIOTHUYECKOI'0 NTOBeJIeHUsI B OKPY KaroILlel cpe/ie;

OCYLIeCTB/SITh TOMCK UH(pOpMalMu (PU3NUECKOTO COJep)KaHus B
WHTepHeTe, caMOCTOSITE/IbHO (hOPMYJIMPYsI TIOMCKOBBIM 3arpoC, HaXOUThb



MyTU OMpe/ie/ieHus1 JOCTOBEPHOCTH TOJIyYeHHOM UH(OPMALMU Ha OCHOBe
VIMEIOLMXCSl 3HaHWUH U JI0NIOJTHUTE/IbHBIX UCTOYHUKOB;

WCTIOJTb30BaTh TPU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayYHO-TIOMYJISIPHYIO
UTepaTypy  (PU3MUYECKOro COJEep)KaHWs, CIpaBOYHble MaTepuallbl,
pecypchl cetu VIHTepHeT, BjaleTb NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi UHPOPMaLMK U3 OFHOM 3HAKOBOI CUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIEe MUCbMEHHbIE M YCTHbIe COOOIIeHUs] Ha OCHOBE
VH(OpPMAaLMM W3 HEeCKOJIbKUX WCTOYHUKOB (PU3NUYECKOTO COJep’KaHus,
nyOIMYHO TIPeJCTaB/IsATh Pe3y/IbTaThl TPOEKTHOW WU UCCIej0BaTeNbCKON
JeSTeIbHOCTH, TPU 5TOM T[PaMOTHO  MCIIO/b30BaTb  U3yUeHHbIN
MOHSATUMHBIA anmnapaT K3yyaeMoro paszena (U3WKM U CONpPOBOXAATh
BBICTyTJIEHWE TIpe3eHTaledl C yuéToM O0COOeHHOCTel ayAuTOpyu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITIACC
KonnuecTBo uacoB JJ/IeKTPOHHBbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpaMmsbI Bcero oOpa3oBaTe/bHBIE
e paboTsI pabdoThI
pecypchbl

Paszgen 1. ®u3uka U eé po/ib B NO3HAHUHU OKPY)KalOLero Mupa

1.1 du3uka - Hayka o rpupoje 2 Bubmiorexa IOK
) y PHPOA https://m.edsoo.ru/7f416194
bubnmoreka IIOK
1.2 D 2 1
M3MHECKHIE BETMHMHBT https://m.edsoo.ru/7f416194
o Bbub OK
1.3 EcTrecTBeHHOHAy4YHbIVM METO/, TTO3HAHUS 2 1 nommorexa L
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 6

Pa3pen 2. IleppoHaya/ibHbIe CBe/leHUs 0 CTPOEHHUH BellecTBa

bubmoTeka [IOK
2.1 Crtpoenue BelrecTsa 1
https://m.edsoo.ru/7f416194
99 [IBr>KeHre 1 B3aUMO/IelICTBUE YaCTHL] ’ 1 Bbubmuoreka LIOK
' BeLecTBa https://m.edsoo.ru/7f416194
Bbubmmoreka LIOK
2.3 ArperarHble COCTOSIHUA BelllecTBa 2 1 4
https://m.edsoo.ru/7f416194
Nroro nio pa3geny 5
Pazpgen 3. /IBv>keHne U B3auMo/ieCTBHE TeJl
Bbubmmoreka LIOK
3.1 MexaHuueckoe JBUKeHUe 3 nomotexa I
https://m.edsoo.ru/7f416194




bubmoreka LJOK

3.2 Mnepuys, Macca, rioTHOCT® 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmmorexa T[OK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 4. [laBieHne TBEPABIX TeJl, JKUAKOCTEU U ra3oB
41 [aBnenue. Ilepejaua fgaBieHus TBEpAbIMU 3 Bbubmuoreka LIOK
' TejlaMU, )XUJKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
4.2 [JaBieHve XuaKoCTH 5 Bubmiorexa IOK
https://m.edsoo.ru/7f416194
4.3 ATtmocdepHoe faBreHue 6 Bubmaorexa OK
https://m.edsoo.ru/7f416194
44 [elicTBHe )KUAKOCTHU U Ta3a Ha MOTPY>KEHHOe 7 3 Bbubmmoreka LIOK
’ B HUX T€JI0 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa U MOIHOCTH. DHEPrusi
5.1 PaboTa 1 MOIITHOCTb 3 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
bubnroreka LJOK
2 I1 1
> POCTBIE MEXAHHM3Mb > https://m.edsoo.ru/7f416194
bubmmoreka IIOK
. M 4 1
>3 CXAHIHECKAA SHEPTHA https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHoe Bpems 3
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KV/IACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Pazgen 1. TensioBble sAB/I€eHUAA
. Bubmioreka IIOK
1.1 7
(CTpOeHHe i CBOHCTBA BeL|eCTBa https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 2
CTIOBBIE MPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro no paspeny 28
Pa3pen 2. DnekTpuyecKknue U MarHMTHbIE sIBJIEHUS
21 OJIeKTpUYeCKHe 3apsiJibl. 3apsKeHHbIe Tesa y 1 bubmmoreka IIOK
' U UX B3aUMO/IEHCTBIE https://m.edsoo.ru/7f4181ce
N N Bubmoreka IIOK
2.2 I1 2 1 7
OCTOAHHBIH STERTPHHECCKIH TOK 0 https://m.edsoo.ru/7f4181ce
bubmoTeka LIOK
23 MarHurHbIe AB/ets 6 1 15 https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
24 3 4
JICKTPOMArHUTHA MHAYKIMA https://m.edsoo.ru/7f4181ce
Wroro nio pasgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5




9 KV/IACC

Ko/muecTBo yacoB JJIEKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pazpgen 1. Mexannueckue sBJIeHHA
11 MexaHWUeCKOe JIBKEHHE U CITIOCOObI ero 10 1 bubmmoreka LIOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.2 BsaumogeiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpaHeHUs 10 1 3
p https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHH4ecKue Kojie0aHHA ¥ BOJTHbI
bubmmoreka IIOK
2.1 MexaHrnueckue KoJjiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmoTeka LIOK
2.2 MexaHunyeckyre BO .3 8 1 3
RAAMHACCKHE BOJHBL SBYK https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pazpgen 3. JjieKTpOMarHuTHOeE M0Jie U 3/IEKTPOMarHUTHbIE BOJIHbI
31 O/1eKTPOMarHUTHOe T10J1e U 6 ? bubmmoreka IIOK
' 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 6
Pa3znen 4. CBeToBbIC AAB/IEHHUSA
4.1 3aKOHbI PacripoCTPaHeHUs CBeTa 6 2 bu6moTeka [IOK




https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKHE TPHUOOPBI 6 3 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3noskeHvie 6esioro cBera B CIIEKTP 3 1 2 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Nroro nio pazgeny 15
Pa3gen 5. KBanToBbIe sIB/IeHUA
5.1 HMcrnyckaHnue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
52 (CTpoeHHe aTOMHOrO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 ApnepHble peakuyu 7 ! 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 17
Pa3pen 6. IloBTopuTe 1bHO-000011aKOII{UIT MOAY/TH
6.1 [ToBTOpEHUe U 0000IIeHNe COAepKaHUs 9 1 9 Bubmioreka IIOK
' Kypca Gpu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 27

[lpouBeTOBa

MapwuHa
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