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®enepanpHas padbouast mporpamma 1o ydyeOHoMmy npenMery «Pusnka» (06a30BbIi
ypoBeHb) (mpeameTHass o00nacTb «EcTecTBeHHO-Hay4dHble NIpEeaMEThl») (najnee
COOTBETCTBEHHO — MpOrpaMma 1o pu3uke, pu3nka) BKIIOYAET NOSICHUTEIbHYIO 3aIHUCKY,
coJiep)KaHue OOy4YEHHUs, TUIAHUPYEMbIE€ pe3yJIbTaThl OCBOEHUS MPOrpaMMbl MO (PU3HMKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3uke HA ypOBHE OCHOBHOTO 00IIEro 0Opa3OBaHMs COCTABJICHA
HA OCHOBE IMOJIOKEHMH U TpeOOBaHMWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTeabHON Mporpammsl, mnpeactaBieHHbIX B PT'OC 00O, a takxke
c yu€ToM (enepaibHOI pabouelt mporpamMmsbl Bocriutanus 1 KoHneniuu npenogaBaHus
yuebHoro npeamMera «Duzukay.

Copepxanue mnporpamMMmbl 1o (u3uMKe HampaBieHO Ha (HOpMHpPOBaHUE
€CTECTBEHHO-HaYYHOU I'PaMOTHOCTH OOYYaIOIIMXCSl U OPraHU3alui0 U3ydeHUsl (PU3UKU
Ha JEeSATeNIbHOCTHOM OocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXHOCTHU
yueOHOro mpeamera B peammsanuu TpedboBanuit GI'OC OOO k miIaHWpPYEMBIM
JMYHOCTHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYJYEeHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHusI.

[Iporpamma 1o ¢u3MKe ycTaHABIMBACT paclpeliejieHue Y4eOHOro marepuaia
no rojgaMm oOydeHus (MO KiaccaM), MOpejaracT MPUMEPHYIO IOCIEeI0BaTEIbHOCTD
U3YUCHHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACP)KAHUSA U yuére
BO3PACTHBIX OCOOEHHOCTEW 00yYaromuxcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbI0 OKa3aHUSI METOAMYECKOW MOMOIIH
YUUTEIIO B CO3JJaHUH paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

duzuka SBIIETCA CHCTEMOOOPA3YIOUIUM [IJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SBJICHUIA,
U3ydaeMbIX XUMUEH, Ouonoruei, acTpoHoMHerd U (u3ndeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpA, NPEIOCTABISIET HaubOojee sCHBbIC
o0Opa3ipl MPUMEHEHUS] HAaydyHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 IIaBHBIX 3a1ad  (U3MUECKOro oOpa3oBaHUsl B CTPYKType OOMIETro
00pa3oBaHus COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYIHOM IPaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroIMXcs.

N3ydyenue ¢usmku Ha 0a30BOM YPOBHE MPEIIOJAraeT OBJIAJCHHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHMUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HayYHOT'O HCCIIEI0BAaHUS;

UHTEPIPETUPOBATh  JaHHBIE W  HUCIOJb30BaTh HAy4yHbIE JIOKA3aTEJIbCTBA
JUIS TIOJTyY€HUS BEIBOJIOBY.
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Lenu uzydyeHus: GU3MKM Ha YpPOBHE OCHOBHOI'O 0OOIIEr0 0Opa3oBaHUs OMPEIEIICHbI
B Konmenmuu mnpenogaBanus ydeOHOro mpeamera «®Pusnka» B 00pa3oBaTelIbHBIX
OpraHU3aLusaxX Poccuiickon denepanum, peanu3yronmx OCHOBHBIE
o0mieo0pa3zoBaTeibHble  MPOTpaMMbl,  yTBepkAEHHOW  pemieHueMm  Koseruu
MunuctepctBa npocBernieHus Poccuiickoit denepanun (mpoTokoi ot 3 aekadbps 2019 r.
No T1IK-4BH).

Henn n3yuenust pu3uKu:

NpUOOPETEHUE WHTEpeca M CTPEMJICHHS OOYyYalolmuXCsl K HAYYHOMY HM3y4YEHHUIO
MIPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METOAC TO3HAaHUS H (POpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

dbopMUpOoBaHHME HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4EHHUS OCHOB
CTPOEHHS MaTepUU U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TIPEACTABICHUA O poiu (U3UKKA JJIs  Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayiied npodeccuoHalIbHON
JeSTEeNbHOCTH, CBA3AHHON ¢ (DU3MKOM, MOJIrOTOBKA K JalibHEWIlIeMy OOY4YEHHIO B 3TOM
HaIPaBJICHHH.

JlocTikeHue 3THX 1eJiel mporpaMMbl 1o (U3HKe Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHusl 00€CTIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a0a4:

MPUOOPETCHNE 3HAHWN O JHCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHHUM ONUChIBaTh W OOBSICHATH (PU3NUECKUE  SBICHUS
C MCTIOJIb30BaHUEM TOTyYEHHBIX 3HAHU;

OCBOCHHE METOOB PEIICHUS MPOCTEHITNX PacYETHBIX 3a7a4 C MCIOJb30BAHHEM
bu3nUecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOaTh TPUPOAHBIC SBJICHHUS U BBITIOJHATH OIBITHI,
nabopaTtopHbie pabOThl M JKCIEPUMEHTAIbHBIE HCCIEAOBAHHUS C MCIOJIb30BAHUEM
U3MEpUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MH(popMauel PU3NIECKOTO COAEPKAHUs, BKIIOUAs
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHHSX (PU3UKH, aHalM3 M KPUTHUYECKOE
OlleHMBaHUE UHGOPMALINH;

3HAKOMCTBO €O cdepamu NpodeCCHOHATLHON JCATENBHOCTH, CBSI3aHHBIMU
Cc (U3NKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSX
bu3nuecKor HayKu.

Ha wusyuenune ¢Qusuku (06a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEAENIO),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Heneno).

[Ipennaraemsiii B mporpamMmme no Gu3mKe nepedeHb JJ1abopaTopHbIX padOT U OIBITOB
HOCHT PEKOMEHAATEIBbHBI  XapakTep, VYYHMTENIb JellaeT BBIOOp  TPOBEICHUS
7abopaTopHBIX pPabOT W ONBITOB C YYETOM WMHAMBUAYAIBHBIX OCOOCHHOCTEH
OOy4JarIMXCsA, CIUCKA DSKCIEPUMEHTAIBHBIX 3aJaHWil, NpeJiaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT'0 AK3aMeHa Mo (PHU3uKe.
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COJEPXXAHUE OBYYEHUA

7 KIIACC
Pazgen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAKOLIEro Mupa
Odusuka — Hayka o0 mnpupone. SBinenus npupoasl. DuU3nUecKHUe SBICHHUS:

MEXaHUYECKUE, TEIUIOBbIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®uznueckre BenuuuHbl. M3mepenne pusndyeckux BennuuH. Ouzndeckue npudopsl.
[TorpemHOCTh U3MEpPeHN MexIyHapoaHast CUCTEMA €AUHHLI.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAyKH  M3Yy4aroT  MPUPO.Y.
EcTecTBeHHO-Hay4YHBI METO/1 MO3HAHMS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBIYKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII0AaeMOT0
sBneHus. Onucanue GU3NYECKUX SIBJIECHUHN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIE, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHMUSL.
dusnueckre MpruOOPHI U POIEAYPa MPSIMBIX H3MEPEHHH aHATOTOBBIM U IIU(PPOBBIM
IpUOOPOM.

Jlabopamopnvie pabomvl u onvimol

OmnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mpudopa.

N3mepenune paccTosHAMN.

N3mepenue 06bEMa )KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pasMepoB MaJbIX Tell.

N3mepenue teMmepaTypbl TIPH TIOMOIIM JKHUAKOCTHOTO TepMOMETpa M JaT4HKa
TEMIIepPaTypH.

[IpoBenenne mcciaenoBaHus MO MPOBEPKE THUIIOTE3BI: TALHOCTH MOJETA IIapuKa,
MYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIe, UeM OOJbIe BHICOTA MTyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBEIeHUS O CTPOEHNHU BellecTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbIThI, 10KA3bIBAIOIIHE
JHACKPETHOE CTPOCHUE BEIIECTBA.

JIBm>xeHue yactul BemiecTBa. CBsI3b CKOPOCTHU JIBHXKEHUS YAaCTHUIL C TEMIIEPATypOH.
bpoynoBckoe nmkenne, nuddysus. BzanMoaeicTBiue 4acTUIl BEMIECTBA: MPUTHKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTauinueckux) Tell. B3auMoCBsS3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M HMX AaTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUSI.

Hab6monenne nuddysun.

HabGmronenune sBieHUi, OOBSCHSAIOMIMXCS TNPUTHKEHUEM WM OTTaJKWBAHHEM
YaCTHI[ BEIIECTRA.
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Jlabopamopuvie pabomvbl u onvimol
OrneHka quaMeTpa aToMa METOJIOM PsIIoB (C UcToib30BaHueM GoTtorpaduii).
OnbITHI 110 HAOJIOIEHUIO TETIOBOT'O PACIITMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBU:KeHUe U B3aUMOAeiicTBHE TeJl

Mexanuyeckoe JBHXeHHE. PaBHOMepHOE U HepaBHOMEpHOE JiBHMKeHHE. CKOPOCTb.
CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBHKEHUHU. Pacy€T myTu ¥ BpeMEHHU JIBUKCHMUSI.

SIBnenne nHepuuu. 3aKoH HHEpLUKUKU. B3auMoieiicTBUE T KaK MPUYNHA U3MEHCHUS
CKOPOCTH JABMXKEHMs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [LIoTHOCTH BeuiecTna.
CBs13b TJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIlleCTBA.

Cuna Kak XapakTepuCTHKA B3auMojiercTBUs Tell. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO0 AMHAMOMETpA. SIBlIeHNE TATOTEHUs U cuiia TsikecTu. Cuna
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocts. CrioskeHue CHII, HAIIPABICHHBIX
no onHOM npsmoil. PaBHoxeilcTByromas cwi. Cuna TpeHus. TpeHue CKOIbXEHHUS H
TpEHUE MOKOA. TpeHne B MPUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MmexaHn4ecKoro JBMXKEHUS Tea.
N3mepenne ckopocTh NpsIMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBieHUs] THEPLIUH.
Hab6monenrie naMeHeHus CKOpOCTH TIPU B3aUMOJICHCTBUM TEJI.
CpaBHEHHME MACC IO B3aUMOJIEVCTBUIO TEJL.
Cnoxxenue cuii, HalpaBJIEHHBIX M0 OAHOW MPSAMOM.

Jlabopamopmvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO JABMIKEHHUS (IIapyKa B KUIKOCTH, MOJIEIH
AJIEKTPUYECKOr0 aBTOMOOMIISL U TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM IIapuKa Mo HAKIOHHOU
TUIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb PacTsDKeHUs (fedopMaliii) mpy>KHHbI
OT MIPUJIOKEHHOU CHUJIBL.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJTBI TPEHUS CKOJIbKEHHUS OT Beca Tela
U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Paznen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTE U ra3oB

JaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIMYEHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHMS Ta3a oT 00bEéMa, Temneparypsl. [lepenava naBienust TBEpABIMU
TeIaMu, JKUAKOCTAMM U Ta3zamu. 3akoH Ilackams. I[lHeBMaThueckue MalIUHBI.
3aBUCUMOCTh JABJICHUSA JKUJAKOCTH OT TiyOuHbL. ['mapocraruueckuil mapajiokc.
CooOmatomumecst cocyasl. ['mapaBImyeckne MEXaHU3MBbl.

AtMochepa 3emsmmm u armocdepHoe AaBieHHE. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONH ob6omouku 3emum. Omnbit  Toppuuennu. W3mepenne armocdepHOTO

6
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JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO [JABJIEHHS OT BBICOTHI HAJ YPOBHEM MOpSL.
[Tpubops! 11 U3MepeHus: aTMoc(hepHOro JaBICHUS.

JlelicTBUE JKMAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeNO. BrlTankuparomas
(apxuMmenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS ra3a OT TEMIIEPATYPBHI.

[Tepenava naBiaeHHs KUIKOCTHIO U Ta30M.

CooOmaromuecs: COCy/Ibl.

I'mapaBnuyueckuii mpecc.

[IposiBnenue nericTBUst aTMOC(HEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHJAKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAaHUE WM TIOTPYKEHHE TeJI B 3aBUCHUMOCTHU
OT COOTHOIIICHUS MJIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuvie pabomvbl u onvimol

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMA NOTPYXKEHHOM
B KAJIKOCTh 4aCTH Tea.

OnpeneneHne BBITAIKUBAKOLIEH CUIbL, JCHCTBYIOIIEW HA TEJO, IOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JCHUCTBYIOLIEW Ha TEJO
B JKAJIKOCTH, OT MAcChl TeJa.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJO B )KUAKOCTH, OT 00bEMA MOTPY>KEHHOMN B JKUJIKOCTh YACTH TE€JNA U OT IJIOTHOCTH
KUJIKOCTH.

KonctpynpoBaHnue apeoMmeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIpENECIEHUE €€
IpPy30MOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTD. JHeprus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHS
poryara. [IpuMmeHeHne mpaBuia paBHOBECHUs pbluara K OJIOKY. «305I0TOE IMPaBHIIO»
mexanuku. KI1/] mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY M TEXHHKE.

Mexannyeckas sHeprusi. Kunernueckas u noreHuaibHas sHeprus. [Ipespaienue
OJTHOT'O BH/1a MEXaHUYECKON SHEPTUu B APYroi. 3aKOH COXPaHEHU s SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomvi u onvimol

Onpenerenue pabOTBHl CWIIBI TPEHUS TIPU PABHOMEPHOM JIBHXKCHHHM Tejia
10 TOPU30HTAIBLHON MTOBEPXHOCTH.

HccnenoBanne ycioBUM paBHOBECHS pblyara.
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M3mepenne KII/[ HakTIOHHOM MJIOCKOCTH.
N3ydenune 3akoHa COXpaHEHUS] MEXaHUYECKOU YHEPIUU.

8 KUIIACC

Pa3nen 6. TenjioBbie siBJIeHUS

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHHUS BEIISCTBA.
Macca u pa3mepsl aTOMOB ¥ MOJIEKYJT. OTBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenn  TBEPHOro, JKUAKOTO U  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannuyeckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB, >KUJIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHUYECKOU Teopur. CMauuBaHue
Y KalWJUISIPHBIC SBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKECHUSI YaCTHII.
Bayrpennsis sHeprus. CriocoObl M3BMEHEHHMSI BHYTPEHHEHW SHEPTHUM: Terionepenada u
coBepiieHHe padoThl. Buael Temionepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
W3J1y4YECHHUE.

KomnaectBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. 1emIooOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [InaBieHue um oTBepjeBaHUE
KPUCTAJUIMYECKUX BEIECTB. YJenbHas Teriora miaieHus. [lapooOpazoBanue u
koHneHcanusi. Hcmapenue. Kumenue. VYjenpHas TemioTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTOo JTaBICHUS.

BrnaxnocTes BO3myXa.

DHeprus TOIMBa. Y JIeJibHasl TeIIOTa CTOPaHMUSL.

[Tpunnmner padoTel TemnoBeix apurareneit KIIJ[ TenmoBoro npurarens. TemnaoBsie
JIBUTATENM U 3alUTa OKPYKAOLIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUU B TEIIOBBIX IIpolieccax.

Jlemoncmpayuu
Hab6monenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HabGmronenue siBieHu cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacmmpeHust TEl.
N3MmeHnenne naBiieHWs Traza TpH HM3MCHCHMH O00bEMa W HArpeBaHUU WM
OXJIQXKICHUU.
[TpaBuna u3MepeHus: TEMIIEPATYPHI.
Bup! Termonepenaymu.
OxJaxkieHue npu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiieHnH padOThI BHEIITHUMU CHUITAMH.
CpaBHeHME TEINTIOEMKOCTEN pa3IMYHBIX BEILIECTB.
HabGnronenue xumnenus.
HabGnronenue mocTostHCTBA TeMIIepaTyphl MPH TITABICHHH.
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Moienu TeI0BBIX ABUTaTEIEH.

Jlabopamophvie pabomwi u onwvimol

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

OnbIThl IO HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
TeIl.

Onpenenenue 1aBieHUs BO3Ayxa B OalsIOHE HIIPULIA.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXK/ICHHUS.

[IpoBepka rumoTe3bl JUHEHMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKON TPyOKEe OT TeMIiepaTyphbl.

HaGmronenune naMeHeHusi BHyTpEHHEW SHEpruu Teja B pe3ysbTare Terionepeaadn
¥ pabOThl BHEITHUX CHJL.

HccnenoBanue siBI€HHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOW W ropsyen
BOJIBL.

OnpeneneHue KOJNMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOH NpH TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWIIUHIPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

Nccenenosanue nponecca UCapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Onpenenenune yeIbHON TEIUIOTHI IUIABIEHUS JIb/IA.

Paznen 7. diekrpuyeckre ¥ MATHUTHBIE SIBJICHUS

OnekTpuzanus Ten. J[Ba poaa dSJEeKTpUUECKUX 3apsjaoB. BizauMmopeiicTBhe
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCUMOCTD CUJTbI B3aMMOICHCTBHUS 3apsKEHHBIX Tl
OT BEJIMYUHBI 3apsIIOB U PACCTOSHUS MEK]y TEJIaMu ).

Qnektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mnosd.  [IpuHiun
CYIIEPIIO3UIINHU YIEKTPUUECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »saexkTpudyeckux 3apsaoB. DJIEMEHTApHBIM SJIEKTPUUYECKUN  3aps.
Crpoenne aroma. [IpoOBOIHUKN W JUAJEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsiaa.

DJIEKTPUUECKUN TOK. Y CIIOBUS CYIIIECTBOBAHUS SIIEKTPUUECKOTro ToKa. MicTouHNKH
MOCTOSIHHOTO TOKa. JIeMCTBUA DJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUM TOK B KHUJIKOCTSIX U razax.

DnekTpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspkeHue. COolpoTUBIICHUE
MPOBOJAHUKA. Y ACIbHOE COINPOTUBICHUE BellecTBa. 3akoH Oma i ydacTKa ILICMHu.
ITocnenoBarenpHOE U MapauIeIbHOE COCTMHEHUE ITPOBOJHUKOB.

Pabora 1 MOIITHOCTB 3JIEKTpUUECKOro ToKa. 3aKkoH J[koynsa—JIeHia. DnekTpudeckue
LEMU U TOTPEOUTEH JIEKTPUUECKON FHEepruu B ObITy. KOopoTkoe 3ambIKkaHue.

ITocTossHHBIE MarHuThl. B3anMOIEHCTBUE TOCTOSHHBIX MArHMTOB. MarHuTHOE
nosje. MaruuTHoe noje 3eMJIM U €ro 3Ha4yeHHe JJIsl AKU3HU Ha 3emie. OneIT Dpcrena.
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MarauTHoe 1oJie AJEKTPUYECKOro Toka. [IpuMeHEeHHE 3JIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBUE MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIIb MOCTOSHHOTO
ToKa. Mcmonp30BaHuME DNEKTPOABUTATENEH B  TEXHUYECKHMX  YCTPOMCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SBneHune >1EKTpOMAarHUTHOM WHAYKUMHU. [IpaBuiio JleHma.
OnekrporeHeparop. CrnocoObl MOMYydeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIIMHU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpU3aIus Ted.
JIBa pojia 3JIEKTPUUECKUX 3apsI0B U B3AMMOJICMCTBUE 3apSIKEHHBIX TEI.
Y CTpOUCTBO U JENCTBHE DJIEKTPOCKOIIA.
DJIEKTpOCTATUYECKAsT UHAYKIHUSL.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiIoB.
[IpoBOTHUKM U TUSJIEKTPUKH.
MoenvpoBaHue CUJIOBBIX JTUHUM 3JIEKTPUIECKOTO TTOJIS.
M CTOYHUKH ITIOCTOSIHHOI'O TOKA.
JIelcTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUAN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
N3Mepenne cuiibl TOKa aMIIepMETPOM.
H3Mepenne 3eKTpUUeCKOro HarpsKEHUST BOJIbTMETPOM.
Peocrar u Marazusa conpoTHBIICHHM.
BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3eIeHHUs TOJIKOCOB MAarHuTa.
MoenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MaruutHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEIIb IOCTOSSHHOT'O TOKA.
UccnenoBanue siBICHUS 3JICKTPOMAarHUTHOW MHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomwi u onwvimol
OnbITHI 110 HAOIOIEHUIO YJIEKTPU3ALIUY T MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanne neidcTBUS SIACKTPUUECKOTO TIOJIST HA TPOBOJHUKH M TUDJICKTPHUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM IEMU MOCTOSSHHOTO TOKaA.
W3mepenune u perynupoBaHUe CUJIBI TOKA.
N3mepeHne u peryinrpoBaHre HaMIPSHKCHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO  Yepe3  PEe3UcTop,
OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, NIEMOHCTPUPYIOLIME 3aBUCHMOCTb JJIEKTPUYECKOIO COMPOTUBIICHHS
IPOBOJAHUKA OT €r0 JAJIUHBI, IUIOMIAAH MTOIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPHU MOCIEIOBATEILHOM COCAUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka npasuia st CUIIbI TOKA MPU MAPATUIETbHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue padbOTHI AIEKTPUIECKOr0 TOKA, UAYIIETO Yepe3 PEe3UCTOp.

Onpenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN HA PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTM  CWJIbI  TOKa, MAYLIErO Yepe3  JIAMIIOUKY,
OT HAIPSDKEHUS HA HEU.

Onpenenenune KIIJ[ narpeBarensi.

NccnenoBanne MarHUTHOTO B3aUMOZEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3ydeHue MarHMTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB MPU HMX OOBEIUHEHUH U
pa3lieJICHHH.

NccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KaTYIIKU
C TOKOM M MAarHuTa OT CUJIbl TOKA U HAIIPABIICHUS TOKA B KATYIIKE.

N3ydenne nercTBUs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue padoThl JJIEKTPOABUTATENS.

N3mepenue KIIJI 3nekTpoBUTraTeIbHOM YCTaHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIIYKIIMU: HCCIIEIOBAHUE
V3MEHEHUN 3HAUYEHUs U HAIIPABJICHUSI UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJIeHHUSA

Mexanuueckoe  JBWkeHHe. MarepuanbHas — Touka. CucteMa — OTCYETA.
OTHOCUTENBPHOCTh ~ MEXAHWUYECKOI'O  JBWKEHHUS. PaBHOMEpHOE  MPSIMOJIMHENHOE
nBkeHue. HepaBHOMepHOEe mpsAMOIMHENHHOE ABH>KeHUE. CpenHsss M MIHOBEHHAs
CKOPOCTb TEJIA IPY HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMoliMHelHOe ABukeHue. CB0oOOAHOE TMajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOE gABMWXKEeHHE TIO0 OKpyxHocTu. Ilepuog u dactora oOpamieHus.
JIuHeiHas u yriaoBasi CKOpOCTU. LIeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3axkoH Hserorona. Tperuit 3akoH Hprorona.
[IpyHIMII CYIIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CWiIa TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS MOKOSI, IPYTUe BUIbI TPEHHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJICHUsI.
JBmxenue mnaner Bokpyr Comnua. IlepBasg xocmuueckas ckopocTb. HeBecomocTs n
MIEPETPY3KHU.
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PaBHoBecue wmatepuanpbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTrO TeJa C 3aKPEIUIEHHON OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tema. M3menenume wummynbca. MMmynsc cuiibl. 3aKOH COXpPaHEHHS
UMITyJIbCa. PEakTUBHOE NBHIKEHUE.

Mexanuueckasi paboTa U MOLIHOCTh. PaboTa Cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padotel. [loTeHManbHas SHeprus Tena, HOJHATOr0 HaJl TOBEPXHOCTHIO
3emun. [loTeHunanbHas 3HEprus c:katou npyxuHbl. Knnernueckas sHeprus. Teopema
O KUHETUYECKOUN 3HEPruu. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HaGmonenne MexaHM4ecKoro ABM)KEHUS Tela OTHOCUTENILHO Pa3HbIX TE OTCUETA.

CpaBHeHUE IMyTEN U TPAEKTOPHI ABMKEHUSI OJHOTO M TOT'O K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenune cKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKCHUSI.

Habmronenue nBr>keHus Tela Mo OKPYKHOCTH.

HaOmonenne MexaHWYeCKUX SIBJICHUN, MPOUCXOJIIIMX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHHM OTHOCUTEIBHO KaOMHEeTa
(bu3nKH.

3aBUCHUMOCTb YCKOPEHHS TeJa OT MACChl TEJIAa U IEUCTBYIOIIEN HA HETO CHUJIBI.

HabGmronenne paBeHCcTBa CUJT TPU B3aUMOJICHCTBUU TEJI.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua ummysbca npu B3aUMOJIEUCTBUM TEIL.

[IpeoOGpa3zoBanusl SHEPTUU NTPU B3AUMOJICHCTBUU TEN.

CoxpaHeHre UMIyJbca Mpy HEYIPYroM B3aUMOJICUCTBUN.

CoxpaHeHue UMITYJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmronenune peakTMBHOTO IBMOKCHHUSL.

CoxpaHeHre MEXaHUYECKOM 3HEPTrur MpHU CBOOOAHOM NaICHUU.

CoxpaHeHHE MEXaHUYECKOW SHEPruM NpH JBUKEHUU Tejla MO JEHCTBHEM

IIPYKHHBI.

Jlabopamopuvie pabomul u onvimoi

KoncTtpynpoBanue Tpakra i pa3roHa U JajdbHEUIIEro paBHOMEPHOTO JABUKCHHS
IIapHUKa WK TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KCHUS IIapuKa
10 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCcKOpeHHUs Tena MpU PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOM
TUIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH TIYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKCHHUH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM [IBIDKEHWUHW 0e3 HadaabHOU
CKOpPOCTHU IYTH OTHOCATCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKH
BPEMEHHU OJINHAKOBBI.

12
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXEHMSI OT CHJIbI HOPMAaJIbHOTO
JIaBJICHUSI.

Onpenenenune K03PpHULIUEHTA TPEHUS CKOIbXECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHU Teja
110 TOPU30HTAJILHON MOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YIPYTOCTH NPU MOABEME I'py3a C UCIHOIb30BAaHUEM
HETOBUKHOTO U TTOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs DHEPTUH.

Paznen 9. Mexanuveckue KoJ1e0aHUS U BOJHbI

Konebarensnoe namxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHWI: TEPHOI,
4acToTa, aMIUIMTyAa. MareMarudyecKuii W TPYXKUHHBIA MaATHUKH. l[IpeBpaiuenue
DHEPTUU TIPH KOJICOATEITBHOM JIBYKCHHH.

3aryxaromue koneOaHus. BeiHyX)aeHHBIE KoeOanus. Pezonanc. MexaHuueckue
BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH. [Ipo/ionbHBIE M MomnepeyHble BOJHBL. JlnnHa
BOJIHBI U CKOPOCTh €€ paclpoCTpaHeHUs. MexaHW4YecKHe BOJIHbI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka W BbicoTa TOHa. Otpaxkenuwe 3Byka. MH(pa3Byk u
YIBTPa3BYK.
Jlemoncmpayuu

HabGmronenne xonebaHuit Tes Mo IeWCTBUEM CHIIBI TSDKECTHU U CUJTBI YITPYT'OCTH.

HabGnronenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.

HabGmronenne BRIHYXICHHBIX KOJICOAHUM U pE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJICIIN).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue 9acToOTH U MEpUoJIa KOJIeOaHWi MaTeMaTHIEeCKOr0 MasiTHUKA.

OmnpeneneHue 9acTOTHI U MEPUO/Ia KOJICOAHUH PYKMHHOTO MasiTHAKA

HccrnenoBanne 3aBUCUMOCTH TEpHOAA KOJEOAHWN TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TE€pHOJa KOJEOAHWM TPYKMHHOTO MAasTHHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TepuoAa KojeOaHuW rpys3a, MOJABEIIEHHOTO K HHUTH,
OT MaccChl rpy3a.

OnBITB, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh TEPUOAA KOJICOAHWH TPYKHHHOTO
MasTHUKA OT MaCChI Tpy3a U KECTKOCTU MIPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Paszges 10. DnekTpoMarHMTHOE 110JIe ¥ 3JIEKTPOMATrHUTHbIE BOJTHbBI
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DNEeKTPOMarHuTHOE IoJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHBIX BOJH. Illkama 3iekTpomMarHUTHBIX BOJH. [cnosnws3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEI€ CBOICTBa CBETA.

Jlabopamophvie pabomvi u onwvimol
H3ydeHne CBOWMCTB JICKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOVMIIBHOTO TelieOHa.

Pa3znen 11. CBeToBBIE IBJICHUSA

JlyueBass mopenb cBera. Mcrounuku cBera. [IpAMOIMHENHOE pPacCpOCTPaHEHUE
ceera. 3armenHus Connua u Jlywel. Otpaxkenue cBera. I[lmockoe 3epkanio. 3akoH
OTpaXKEHUSI CBETA.

[Ipenomnenne cBeta. 3akoH mpenomieHuss cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. VICroiab30BaHUWE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox myyeit B nmH3e. OnTudeckas cucreMa (poroarnmapata, MUKpPOCKONa U
Teneckormna. ['na3 kak ontuyeckas cucreMma. bam3opyKkocTs U JadbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Cl0XKEHNEe CTIEKTPabHbBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsamonuHerHOe pacpoCTpaHEHHUE CBETA.
OtpaxxeHue cpera.
[Tomyuenue n300paskeHUi B TUIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon nydeii B coOMparoIie JuH3e.
XoJ1 JIydyeu B pacCEUBAIOIIEH JIMH3E.
[Tomyuenue n300paskeHU C TOMOIBIO JTUH3.
[Tpuniun aeiicTBus poroanmapara, MUKPOCKONA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 0enoro cBera B CIEKTP.
[Tomyuenue Oenoro cBera Mpu CI0XKEHUH CBETA Pa3HbIX 1IBETOB.

Jlabopamopmvie pabomwi u onwvimol
HccnenoBanne 3aBUCHMOCTH yIJia OTPaXKEHUS CBETOBOTO Jy4da OT yriia MmaeHusl.
N3ydenue xapakTepucTuk U300pakeHus IPeIMETa B IMIIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHUS] CBETOBOTO JIy4da OT yIJia MaJACHHUS
Ha TPAHUIIE «BO3IYX—CTEKIIO».
[Tonydenne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTHUH3BI.
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Omnpenenenre GOKYCHOr0 PacCTOSIHUSA U ONTUYECKON CHIIBI COOMPAIOIIEH JTUH3BL.

OmnbITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEl IO BOCIIPUATHIO L[BETA IIPEAMETOB IIPU MX HAOJIIOJEHUN Yepe3 LIBETOBBIC
(UIIBTPBL.

Pa3nen 12. KBanToBbI€ IBJICHUA

Onwitel  Pezepdopna u mmanerapHass mojens aroma. Mogens aroma bopa.
Hcnyckanue u noryonieHue cBeta artomoM. KBaHThI. JIMHENYaThie CIIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, Oeta- u ramma-u3inydeHus. CTpoeHrne aTOMHOTO Sipa.
Hyknonnas monens aroMHoro siapa. M3oromnel. PagnoaktuBHbie npeBpamienus. Ilepuon
MoJypacnazga aTOMHBIX SIAED.

Anepubie peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOT'0 YUCEN. DHEprus
CBA3M aTOMHBIX snep. CBsI3b Macchl U 3HEPruu. Peakuuu cuHTE3a W JIENICHUs sIep.
Hctounnku sHeprun CoiHIa v 3BE3I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTpbl U3Ty4EeHUS U TTOTJIOMICHUS.
CnexTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoza.
Habnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérynka HOHUBUPYIOMINX U3ITYICHHM.
Perucrpanus uznydeHus: IpUpPOIHBIX MUHEPATIOB U TPOTYKTOB.

Jlabopamophvie pabomwi u onvimol

HaGnroneHue CIUTONIHBIX U THHEHYATHIX CIICKTPOB M3 TyYCHHSI.

HccnenoBanue TPEKOB: HM3MEPEHHUE DHEPTHU YACTHUIIBI 10 TOPMO3HOMY TMYTH
(o gororpadusm).

N3mepenne pannoakTUBHOTO (OHA.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-0000IIAIONINI MOAYIb MpeIHAa3HAuYEH A CHUCTeMAaTU3aluu U
0000IIeHNsI TPEAMETHOTO COAECpPkKaHUS M OIbITa JEATEIbHOCTH, MPHOOPETEHHOIO
Opu HM3y4YEHUH BCEro Kypca (U3MKH, a Takke JUid TOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY 10 (PU3UKE JJIs1 00 yJaroInXCsl, BHIOPABIINX 3TOT y4EOHbBIN
peIMeT.

[Ipn wW3yyeHUH MAAHHOTO MOMAYJSl PEATU3yIOTCS M CHUCTEMATHU3UPYIOTCA BUIbI
NeSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTcs AOCTHXKEHHE IPEAMETHBIX H
MeTarpeIMEeTHbIX IJTAHUPYEMBIX pe3yIbTaTOB o0y4deHus, dopmupyercs
€CTECTBEHHO-HAay4YHasi I'PaMOTHOCTb: OCBOEHUE HAy4HBIX METOJIOB HCCIIEJOBAHUS
SBJIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBICHATh (PU3UUECKUE SIBICHMUS,
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MPUMEHSISL TIOJIyYEHHBbIE 3HAHUWS, pelaTh 3aJadyd, B TOM YHCIE KadyE€CTBEHHBIE H
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMATBHO 1€ TEILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaau3yeTcs 3a CUET
TOTO, YTO O0YUYAIOIIUECS BBIMOJHSAIOT 33/IaHKsl, B KOTOPBIX UM Mpe/jiaraercs:

Ha OCHOBE IMOJY4YCHHBIX 3HAHWN paclo3HaBaTh U HAYYHO OOBACHATH (HU3UUYECKUE
SABJICHUS B OKPYXKAIOLIEH PUPOJIE U OBCETHEBHOW KU3HU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIIE0BAHUS PUBHUECKUX SIBJICHUH, B TOM YHCIIE
JUUISL IPOBEPKHU TUMOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB,;

OOBSCHATh HAyYHBIE OCHOBHI HamOOJEe BaXHBIX JOCTIKCHHH COBPEMEHHBIX
TEXHOJOTUM, HaNpUMeEp, IPAKTUYECKOTO HCHOJIB30BAHUS PA3JIMYHBIX KCTOYHUKOB
DHEPrMd Ha OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHUS BCEX W3BECTHBIX BHUJIOB
SHEPIrUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUSI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METAMpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3YyJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHuss (GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y obyuatomierocst OyayT chOpMHUPOBAHBI CIIETYIONTUE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpuoTH4YECKOro BOCIMTAHMSA:

IpPOSIBJIEHHE MHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSTHUIO POCCHICKON
bu3UYeCKOl HAYKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS

TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXIIEHUHM OOIIECTBEHHO-3HAUMMBIX
U ITUYECKUX TMPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUM
busuKy;

OCO3HAHHE BAXKHOCTU MOPAILHO-3TUUECKUX MPUHITUIIOB B JACATEIHHOCTU YUEHOTO;

3)3CTeTHYECKOro BOCIUTAHMS
BOCIIPHUSTHE JCTETUYECKUX KadecTB (DU3WYECKOM HayKh: €€ TapMOHHUYHOTO
MTOCTPOCHHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI' O IIO3HAHHUS

OCO3HAHME IIEHHOCTU (PU3UYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS
MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BaXKHEHUILIEH COCTAaBIISIIOIIEH KYIbTYpBbI;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

S) popMupoOBaHNS KYJIbTYPHI 310POBbSl H IMOIMOHAJBHOI0 0J1ArONOJIyYHs:
OCO3HAHME IIEHHOCTH Oe3omacHoro o0Opa3a KU3HHU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU MpaBuil O€30MACHOI0 IMOBEJECHUS HAa TPaHCIOPTE,
Ha JIOpOTrax, ¢ AJIEKTPUUECKUM U TEIIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hopMUPOBAaHHOCTh HaBbIKa pedEeKCUH, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY U
TaKOr'o e MpaBa y Apyroro 4eiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B PEIIEHWU TMPAKTHUYECKUX 3amad (B paMKax CeMbH,
o0pa3oBaTeIbHONW OpraHU3allii, TOpOJa, Kpas) TEXHOJIOTUYECKOM | COIUATbHOU
HaIpaBJICHHOCTH, TPEOYIONIUX B TOM YHCIe U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY U3YyUEHUIO TTPOQPECCHid, CBI3aHHBIX C (PUUKOIA;
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7) 3K0JIOru4eCKOro BOCIIUTAHUSA

OpUEHTAIIMSl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl pelIeHusl 3aja4 B 00J1acTH
OKpY>KaroIel cpe/ibl, MIIaHUPOBAHUS MOCTYIIKOB U OIIEHKU UX BO3MOKHBIX TTOCJICICTBUM
JUISL OKPYXKAKOUIEH CPEJIbL,

OCO3HaHHE II00AILHOTO XapaKTepa YKOJIOTUUECKUX TTPOOJIeM U MyTel UX PeIIeHuUs;

8) ananranuu K M3MEHAIIUMCS YCITOBUSIM COUAIBHON U NPUPOJAHOH Cpeabl:

NOTPEOHOCTh BO B3aMMOJCHCTBUU TMPHU BBITOJIHEHUH HCCIECJOBAHUI M MPOEKTOB
(bu3nUecKol HalPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TEbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kclie GOPMYIMPOBAThH UCH,
HOHATHS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SABJICHUSIX;

OCO3HaHUE Ne(PUIHUTOB COOCTBEHHBIX 3HAHMW M KOMIIETEHTHOCTEH B 001acTH
(107637097

IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHHE AaHAJIU3UPOBAaTh WU BBIBIATH B3aWMOCBS3M NPUPOJIbI, OOIIECTBA U
KOHOMUKH, B TOM YHUCIIE C UCTIOJIb30BAHUEM (DU3HUECKUX 3HAHUIA;

OLICHKAa CBOMX JIEUCTBUI C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEy, BO3MOMKHBIX
ri100aIbHBIX MOCICICTBHM.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOSHHS MpOrpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y  oOywaromerocss  Oyayr  cQoOpMUPOBaHBI  METaNpPEAMETHBIC
pe3yJbTaThl, BKJIIOYAIONINE IT03HABATEIbHBIC YHHBEPCAIbHBIC Yy4YCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYISTHBHBIC YHHBEPCAITbHbBIC
yueOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble joruueckue A1eMcTBUSA:

BBISBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHH ),

YCTaHABIMBATh  CYIICCTBCHHBIA  MPU3HAK  KIAcCH(UKAIUHA,  OCHOBAHHS
JUTsl 000OLIEHUS U CPABHEHMUS;

BBISBJISTH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTax, TaHHBIX
Y HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NUECKUM SBJICHUSIM;

BBISIBJISITH MIPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUECKHUX SBICHUHN U
MPOIIECCOB, JeNiaTh BBIBOABI C WCIOJB30BAHUEM JEAYKTHUBHBIX W WHJIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3hI O B3AUMOCBSI3SIX (DU3NUECKUX BEIMYUNH;

CaMOCTOSITETTLHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (Qu3nyYecKor 3ajadu
(cpaBHEHUE HECKOJLKIX BApUAHTOB PEIIEHUS, BEIOOP HarOOIee MOAXOASIIET0 ¢ YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).
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Ba3oBble ucciaenoBare/IbCKUe JelCTBHA:

UCII0JIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT MMO3HAHNS;

MPOBOJIUTh IO CaMOCTOATEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOKHBIN
(bu3UYECKHil IKCTIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UIYECKOTO SIBJICHNUS,

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAITHIO, TTOTTYYCHHYIO B X0J1€
UCCIIEAOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOABI MO pe3yJbTaram
MPOBEEHHOT O HAOJIOICHM S, OTBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalIbHEMINEE pPa3BUTHE (PU3NUECKUX IPOIIECCOB,
a TaKXe BBIIBUTATh TMPEATONOKEHUSI 00 WX pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaxX.

Pabora ¢ undopmanmueii:

MPUMEHATh pa3JIM4YHbIE METOJbl, HMHCTPYMEHTBI M 3alpOChl MpPH IOUCKE
U orOope MHGOPMALUU WM JIAHHBIX C Y4ETOM MPEIJIOKEHHON yueOHOM (u3nuecKkon
3a/a4u;

aHaJIM3UPOBATh, CUCTEMATH3UPOBAaTh W  HHTEPIPETUPOBATH  HMH(POPMAIIHIO
pa3IMYHbIX BUIOB U (POPM IPEICTABICHUS;

CaMOCTOATENILHO BBIOMpPATh ONTUMAIBHYIO (DOPMY MpecTaBIeHUs HHPOpMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33J1a4d HECIOKHBIMA CXEMaMHM, JuarpaMMmamMu, WHOU
rpaguKoi U UX KOMOMHAIIUSIMU.

KomMmyHHKaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUSA:

B X0J€¢ O0OCyXJeHUs ydeOHOro marepuasna, pe3yJbTaToB JabopaTOpHBIX pPadoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI M BBICKAa3bIBATh
UJeH, HalEJICHHbIE Ha peHIeHHe 3aJadyd U ToJJepKaHHe OJarokenareabHOCTH
0OIIIeHMS;

COIIOCTABIIATh CBOM CYXKIEHHUS C CYXKACHUSMHU JPYrUX YYaCTHUKOB JMAJIOra,
OOHapyXHMBATh Pa3IU4Me U CXOACTBO MO3UIINI;

BBIPaYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBINOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA).

IOHHMMATh U UCIIOJIb30BaTh MPEUMYILIECTBAa KOMAaHHON 1 HHIUBUAYAIbHON paboThI
IpU PEeLIEHUN KOHKPETHOM Pu3nueckoi mpoodIeMsl;

MPUHUMATH IIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBHS MO €&
JOCTHKCHHIO: PACIPENENATh PO, 00CYKIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJibTaTa 10 CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMHU YI€HAMH KOMaH/IbI;

OLICHWBAaTh KauyeCTBO CBOETO BKJIaJAa B OOMMUNA TMPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHFHO C(HOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICH CTBUSI.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranmzanms:

BBISBJISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYalUsIX, TpPeOYIOIINX
JUI perieHust GU3NYECKUX 3HaHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0/1aX MPUHITHS PEIICHUN (MHIUBUTYaTbHOE,
MPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHusl (PU3MYEecKoil 3a1auu Wi TUIaHa
UCCIIEIOBaHUA C Y4YETOM MMEIOUIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpeJiaracMble BAPUAHTHI PEILICHU;

JieNath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEILIECHUE.

CaMOKOHTPO/Ib, YMOLMOHAIBLHBIN HHTEJIVIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallMH U IPEJIararh IiaH €€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHHS (HEIOCTHKEHHS) PE3ylIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS
(U3NYECKOr0 HCCJIEIOBAaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIUXCSA CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIA U YCIOBUSAM.

CTaBUTh C€e0s1 HAa MECTO JAPYroro 4eloBeKa B XOJE€ CIopa WU IHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOrO.

IpU3HaBaTh CBOE MpPaBO HA OWIMOKY MpH pelleHHH (U3MUYECKUX 3a1ad WU
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MPABO IPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydeHuss B 7 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YJaIONTNXCS YMECHHIA:

UCTIOJh30BaTh TOHATHSA: (PU3MYECKHE W XUMHUYECKHE SBICHHS, HaOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIIBI (PU3UYECKUX BEIWYWH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOACHCTByIOmass cui, naedopmanusa (ympyrasi, IJacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuarh sBaeHUs (quddysus, TemioBoe ABMKEHHWE YacTHI[ BEIECTBa,
paBHOMEpPHOE JBUKEHUE, HEPABHOMEPHOE JBM)KCHHUE, UHEPIUS, B3aUMOJCHCTBUE TET,
paBHOBecHE TBEPIBIX TEN C 3aKPEIJIEHHOM OChIO BpallleHUs, Teperaadya JdaBICHUS
TBEPABIMUA TEJIAMHM, KUAKOCTSIMH M Ta3aMu, aTMoc(epHOe MaBlieHWe, TUIaBaHUE Tel,
MIPEBPAIICHUS MEXaHUYECKOW DHEPryur) IO ONMUCAHUI0 WX XapaKTEPHBIX CBOMCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UICCKOE SBICHUE;

pacro3HaBaTh MPOSBICHHEC W3YYEHHBIX (DU3HMYCCKUX SIBICHHH B OKPYKAIOIIEM
MUpE, B TOM dnciie (U3NIECKUE SIBICHUS B TPUPOJIC: TPUMEPHI IBMXKCHUS C PA3TMUHBIMU
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CKOPOCTSIMA B KMBOW M HEXWUBOW INPUPONE, NEUCTBUE CHIIBI TPEHUS B IMPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro J[aBJICHHUS Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO,
pbluaryd B TeJie 4YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/lauyy B YYEOHYIO,
BBIJICJISITH CYIIIECTBEHHbBIC CBOMCTBA (TTPU3HAKK) (PU3UUECKUX SIBJICHUIA;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PUBHUECKUE SIBJICHUS, HCIOIb3YS
dbu3nyeckre BeIMYMHBI (Macca, 00bEM, TIJIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb,
CpEIIHSISl CKOPOCTh, CHJIa YIPYrOCTH, CUJIa TSKECTH, BEC Te€ja, CUJIa TPEHUS, J1aBIICHHUE
(TBEpmOrOo Tenma, XKUIAKOCTH, Tasa), BBHITAJIKWBAIONIAS CUJIa, MEXaHUYeCKas pabora,
MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KOA(D(HUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHMU3MOB, KMHETHUYECKass U MOTEHUHUAIbHASI SHEPrus), MpH ONUCAHUM TPABHIIBHO
TPAKTOBATh (PU3UYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHUIIbI
bu3MUeCKUX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYrUMHU BEJIMYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEU
(bu3MYEeCKNX BETUYMH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PM3WUYECKHE SBICHUS W TPOIIECCHI, HUCIIOJB3YS
MpaBujia CIOKEHUSI CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHS phiuara (010Ka), «30JI0TOE IPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHWYECKOM HIHEpPruu, mpu 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA U 3alKChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (HU3MYECKUE SIBJICHUS, MPOIECChl M CBOMCTBA TElI, B TOM YHUCJIE U
B KOHTEKCTE CUTYyallud MPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABISATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHUE M3 1—2 JOTrHYecKux IIaroB
c onopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM, (DU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a7ayu B 1—2 JeHCTBHS, WCIOJIB3YsSd 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIOIINE (PH3NYECKUE BETUIMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a41 3alUCHIBATh
KpaTKOE YCJIOBHE, MOACTABIATh (U3NUECKUE BEIMYMHBI B (OPMYJIbl U TPOBOIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE TAHHBIE, HEOOXOUMBIE TS PETIICHHUS 33]1a4, OTICHUBATh
PEATMCTUYHOCTD MOJTY4E€HHON (PU3NUECKON BETUYNHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOZOB, B OIMCAHUM HCCIEHOBAaHUS BBIICIATh IPOBEPAEMOE MPEANOI0KEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYCHHBIN pe3yJIbTaT, HAXOUTh OLUTUOKU
B XO/I€ ONBITA, I€JIaTh BHIBOJBI 10 €TI0 PE3YyJIbTaTaM;

MPOBOJIUTh OMBITHl MO HAOIIOJCHUIO (PU3MYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB Tes: (OpMYyIUpPOBATH MPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 MPEJIJIOKEHHOTr0 000PY10BaHUs, 3alTUCHIBATh X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSIThH MPSMbBIC U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMA, CUITbI
U TeMIIepaTyphl C MCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHUs MPUOOPOB C yUETOM 3aJIaHHOM aOCOIOTHOM IMOTPEITHOCTH U3MEPCHHIA;

IPOBOJIMTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT JIPYron
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYIIIETOCS
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TeJa OT BPEMEHU JIBUKEHUS TEJa, CHIIbl TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAIU
COTPUKOCHOBEHUSI TEJ, CUJIbl YINPYrOCTH OT YAJWHEHUS TMPYKUHBI, BHITATKUBAIOIICH
Cuibl OT O0ObEMa MOrPY>KEHHOM YacTH TeJla M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOUHBI, Ha KOTOPYIO OTPYXEHO TEJI0, YCIOBUN
IJIaBaHUs TeN, YCIOBUI paBHOBECHS pblyara U OJIOKOB, y4aCTBOBATH B IUIAHMPOBAHUU
y4eOHOTO HCCIeAOBaHUs, COOMpPATh YCTAHOBKY U BBIMOJTHATH HW3MEPEHUS, CIEIyS
MPEIJIOKEHHOMY TUIaHy, (UKCUPOBATh pPE3YyJAbTaThl IMOJIYYEHHOM 3aBUCUMOCTH
bu3MUeCKNX BEIMYMH B BUJE TMPEMJIOKECHHBIX TAOJMIl U TpapuKOB, JIeJIaTh BBHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHuUS;

IPOBO/IUTH KOCBEHHbIE HM3MEPEHHS (PU3NUYECKUX BENUYUH (IUIOTHOCTH BEIECTBA
KUJKOCTU W TBEPAOrO TENa, CHIIA TPEHUSA CKOJBKEHUS, JaBICHUE BO3AYyXa,
BBITAJIKMBAIOIAs CUJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B dKUJIKOCTh TeN0, KO3 UIIMEHT
MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYS MPEATOKEHHOW MHCTPYKIUU: TIPU
BBITIOJTHEHUN W3MEPEHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY WM BBIYHCISATH
3HAYCHUE UCKOMOM BEJIUYHUHBI;

coOmoaTh TpaBuia TEXHUKH O€30MacHOCTH MpH pabdore ¢ Jab0opaTOpHBIM
000pyJI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONTUECS COCYAbI, OApOMETp, phluar, MOABUKHBIA U
HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHILUIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOpOM Ha MX OmucaHus (B TOM 4YHCIE: MOIIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), MCIOJIb3ysl 3HAHUA O CBOMCTBAaX (PU3MYECKHUX SIBICHUM U HEOOXOIHUMBbIE
bu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH TMPUMEPHl (HAXOAUTh HWH(OOPMAIMIO O MPUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWUW B TIOBCEJHEBHOM JKU3HU [JIsI OOECIeueHUs
Oe3omacHOCTH TpU OOpallleHuu C NOpudopaMu M TEXHHUYECKHMMH YCTPOWCTBAMU,
COXPAHEHMS 3I0POBbsI U COOJIOJICHUSI HOPM IKOJIOTUYECKOTr0 MOBEACHUS B OKPY>Katolen
cpene;

OCYHIECTBJIITH OTOOp MCTOYHMKOB WH(MOpManuu B HMHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U MyTEM CpPABHEH Usl
pPa3IUYHBIX UCTOYHUKOB BBIIEIATh MH(POpPMAIIUIO, KOTOPAs SBJISETCS MPOTUBOPEUMBOM
WJIU MOXKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPU  BBHINOJHEHUM Y4E€OHBIX 3aJaHU  HAyYHO-TIOMYJIIPHYIO
auTepaTypy (U3HUECKOro COAEp)KaHUs, CIPaBOYHbIE MAaTEpHaNbl, PECYpChbl CETH
Wutepuer, Bnaaerb mnpuéMaMM KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa30BaHUS
nH(pOpMaIIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCbMEHHBIC U YCTHBIE COOOIIICHUS Ha OCHOBE
2-3 uCcTOYHHMKOB WHMOpPMAIMK (HU3UIECKOTO COJEP)KaHUS, B TOM YHCIE MyOJTUIHO
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JienaTth KpaTKUe COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIICOBaHUM,
IPU 3TOM TPaMOTHO HCIIOJIh30BaTh M3YUYCHHBIM MOHSITUHHBIN anmapar Kypca (U3UKH,
CONPOBOXKAATh BBICTYIUICHUE MPE3CHTALAEH;

IIPU BBITIOJIHEHUHU Y4E€OHBIX TPOEKTOB U UCCJIEI0BAHUN pacipeieisiTh 00A3aHHOCTH
B IPYIIIE B COOTBETCTBUU C ITOCTABJIEHHBIMM 3a/1a4aMU, CIEAUTH 3a BHIIOJHEHUEM IJIaHA
NEeUCTBUM, aJIeCKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYIIIIHI,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K xoHmy oOydeHuss B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 YyUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JIBMYKCHHE aTOMOB 1
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEIEeCTBA, KPUCTALIMYECKHE W amMopQHBIC Tena,
HACBIIIEHHBIN W HEHACHIIECHHBIN Tap, BJIAKHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSS
DHEPrusl, TEIUIOBOW JBHUTATENb, dJIEMEHTAPHBIA AJIEKTPUYECKHUNA 3apsij, AJIEKTPHIECKOEe
T0Jie, MPOBOAHUKH U JMAJICKTPUKH, TOCTOSHHBIN AJIEKTPUICCKII TOK, MATHAUTHOE TI0JIC;

pa3nuyaTh SIBJICHUA (TEIUIOBOE PACIIMPEHUE U CXKaTue, TeIIonepeaada, TermioBoe
paBHOBecHEe, CMaduBaHWE, KaMWULIPHBIC SBJICHUS, WCIApPCHHWE, KOHJICHCAIHS,
IUJIaBJICHUE, KpHUCTAJUIA3AIUs (oTBepaeBaHue), KUTICHHE, Teruionepenaya
(TETUTOPOBOTHOCTh, KOHBEKIMS, HW3Ty4EHHWE), DJICKTPHU3aIlUs TEJ, B3aUMOJCHCTBHE
3apsifioB, JCHCTBUSL DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBHUE
MarHuTOB, JEHCTBME MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHWTHAs
WHIYKIMS) TI0 OINHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKaIOIIEM
MHpE, B TOM 4HuCie (U3HUECKHUE SBJICHUS B NPHPOJEC: TOBEPXHOCTHOE HATSHKCHHUE M
KaMWUISIPHBIE SIBIIEHUS B TPUPOJE, KPUCTALIBI B Tpupoze, uzmydeHue CoiHIla,
3aMep3aHre BOJIOEMOB, MOPCKHE OpH3bI, 00pa3oBaHWE POCHl, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHE SIBICHUS B aTMoc(hepe, JIEKTPHIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiti, Jipeiid MOIFCOB, POIh MATHUTHOTO OIS TSl )KU3HUA Ha 3emile, TOJISIPHOe
CUSTHUE, TPU OTOM TMEPEBOJIUTH TMPAKTHYECKYIO 3a1ady B Y4EeOHYIO, BBIICISATH
CYIIIECTBCHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SBICHUI;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA Tel W (DU3WYECKUE SBICHUS, HCIOIB3YS
dbu3nUecKrue BETUYMHBI (TEeMIepaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
ylleNibHasl TETIOEMKOCTh BEIIECTBA, yJebHAsl TEIUIOTA TUIABJICHUS, yleIbHas TEIoTa
napooOpa3oBaHus, yAeTIbHas TEIUIOTa CTOPaHUs TOIUINBA, KOI(PQHUIIMEHT IOIE3HOTO
TEUCTBUS TETUIOBOM MAITMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3AyXa, JJICKTPUYSCKHM
3apsifl, CHJia TOKa, MJIEKTPUUECKOe HANIPSKEHHE, COMTPOTUBIICHUE MPOBOTHUKA, YAEIHHOE
COIPOTHUBIICHUE BEIIECTBA, Pab0OTa U MOITHOCTH AJICKTPHUECKOTO TOKA), TIPH OMUCAHUN
MPABWIIBHO TPAKTOBATh (PU3WYECKUA CMBICIT HCITOJIb3yEMBIX BEIIMYWH, 0003HAYCHUS U
CAUHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAUTh (OPMYJbI, CBA3BIBAIONINE JIAHHYIO
(GU3HYECKYI0 BEIMYUHY C JPYrUMU BEJIMYMHAMH, CTPOUTH TpaduKH HW3yYECHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BEITMYHH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HCIONb3YS
OCHOBHBIE TOJOXXEHUS MOJEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BEILIECTBA,
MIPUHIIUAI CYNEPITO3UIUH MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsija,
3akoH Oma g yvacTka 1enu, 3akoH J[koymns—JIeHna, 3aKOH COXpaHEHHSI JSHEPIruu,
IIPU ATOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alTUChIBATH €r0 MaTEMaTHYECKOE
BBIpXXCHUE;

OOBSCHATHh (PU3UYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  MPUYUHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH O0OBICHEHHE U3 |1 —2 TOTUYECKUX IIaroB ¢ onopoit Ha 1-2
W3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SBJICHUM, (PU3UYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEW;

pemath pacy€THble 3a7auu B 2—3 JEHUCTBUA, HUCMONb3Ys 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIONINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aaul 3K ChIBATh
KpaTKOE YCJIOBHE, BBIABISTH HEIOCTATOK JAHHBIX JUISl PEIICHUs 3a7aud, BBIOUPAThH
3aKOHBI U ()OPMYITBI, HEOOXOIUMBIE JJIs €€ PEIICHUS, TPOBOAUTH PACUETHI U CPAaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3UIECKON BEJIMUNHBI C N3BECTHBIMH JIAHHBIMU;

pacmno3HaBaTh MPOOJIEMBI, KOTOPHIC MOXHO PEIIUTh MPH MOMOIU (PU3NIECKUX
METOZIOB,  HUCIOJb3YysSd  OMHCAHWE  KCCIECIOBAHUS,  BBIICIATH  IPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IIPOBEIACHUS MCCIEIOBAHMUS,
JieJaTh BBIBOJBIL,

IIPOBOJIMTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/lyXa OT €ro o0béMa,
TEMIEPATYPhl, CKOPOCTHU Mpoliecca OCTHIBAHUS U HarpeBaHUs MPU U3ITYYECHUU OT IIBETa
u3nnydaromed  (MOTJIONIAroNe)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsT  BOJBI
OT TeMIlepaTypbl KUJIKOCTU M IUIOMIAJU €€ TOBEPXHOCTH, OJJICKTpU3alMs Tel U
B3aMMOJCHCTBHUE AJIEKTPUUYECKUX 3apAJIOB, B3aHMMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alldsl MATHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYyIUpOBaTh MPOBEPSEMBIC TPEANOIOKEHUSI, COOMPATH
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BAHMS, OTIMCHIBATH X0/ ONbITA U (HOPMYIHPOBATH
BBIBO/IbI;

BBITIOJIHATh TPSMbIE H3MEPEHUS TeMIepaTyphbl, OTHOCUTEJIHHOM BIAKHOCTH
BO3/lyXa, CWJIbl TOKa, HAMNPSXKCHUS C HCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB H
JaTYUKOB (PU3NUECKUX BEJIIMYMH, CPaBHUBATh pPE3ylbTaThl HM3MEPEHUU C Y4ETOM
3aJIaHHOW a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BEIMUMHBI OT JPYroi
C HCIOJB30BAHMEM NPSIMBIX H3MEpPEHUN (3aBUCUMOCTH COINPOTHUBIICHUSI TPOBOJIHHUKA
OT €r0 JJIMHBI, TUIOIAA [MONEPEYHOr0 CEYEHHUS U YJIETbHOIO COMPOTUBIICHHUS BEILIECTBA
MPOBOJTHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HAa TTPOBOTHUKE,
UCCIEIOBAaHUE TMOCIEA0BATEIbHOIO M MapalIeIbHOTO COEAMHEHUM ITPOBOJHUKOB):
IUIAHUPOBATh MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJNHATH U3MEPEHUS, CICHYs
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MPEIJIOKEHHOMY TIJIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE
TabNUIl U TPaQUKOB, AEJIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (PM3NUECKUX BeTUIHH (yaeIbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOAHMKA, pa00OTa U MOIIHOCTbh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsl, COOUPATh HKCIEPUMEHTAIBbHYI0 YCTAaHOBKY, CIEIys
PEIOKEHHON HHCTPYKIIMH, U BBIUYUCISITh 3HAUCHNE BEIUYUHBL

coOyrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ JabopaTopHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS H3YYCHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha WX ONHUCAHHs (B TOM YHCIE: CHUCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUETYHK DJICKTPUUICCKOU
OHEPTUHU, DJIEKTPOOCBETUTEIbHBIE MNPUOOPBI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKUE TMPEIOXPAaHUTENH, JJIEKTPOMATHUT, 3JIEKTPOIABUTATENb
MOCTOSIHHOTO TOKAa), HWCIMOJb3ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUU U
HeoOX0IMMbIe (PM3HYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOHCTBA U U3MEPHUTENbHBIE MPHUOOPHI
M0 CXEMaM U CXeMaTHUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTarT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LENEel C MOCIEAOBATEIbHBIM M MapajUIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JICKTPUUECKUX LIETel;

OPUBOAUTH MpPUMEPHI (HAXOIUTh HMHGMOPMAIMIO O NpUMEpPax) MPaKTHUECKOro
UCMOJIb30BaHUsl (U3MYECKUX 3HAHWKA B TIOBCEJHEBHOM JKHU3HM Uil 0OOecrneyeHHs
0€30MMacHOCTH MPH 0OpallleHUH ¢ TPUOOpaMH U TEXHUUYECKUMH YCTPOMCTBaMH, COXpaHEHHUs
370POBBSI U COOJIIOICHUS] HOPM KOJIOTMUYECKOT0 TIOBEIEHHS B OKPYKAIOLIEH Cpejie;

OCYIIIECTBIISITh TMOWCK HH(MOpManuu (Qu3ndeckoro coaepxaHusi B HHTepHeTe,
Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHMs JOMOJHHUTEIbHBIX HCTOYHUKOB
BBIICSITh MH(OpMAIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

WCIONb30BaTh MPHU  BBIIOJHEHUH YYE€OHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3NYECKOrOo COAEp)KaHMs, CHPaBOYHBIE MaTepuaibl, PECypCchl CETU
WuTtepHer, Bnaaerb MNpuéMaMUd KOHCIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHUsd
uH(OpMAITHN U3 OTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHHs, 00001mas
UH(GOpPMAIMIO U3 HECKOJIBKUX HCTOYHMKOB (DPM3UYECKOTO COAEpXkaHHs, B TOM YHUCIE
nyOIMYHO  MPEACTAaBIATh  PE3YNbTaTbl  MPOEKTHOM WM KCCIEN0BaTEIbCKOU
JEeSTeNFHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh M3yYCHHBIH MOHSATUHHBINA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3ECHTAIINEH;

IpY BBITIOJTHEHUH YYEOHBIX MPOEKTOB W MCCIEAOBAHUMN (DM3UUYECKUX TPOIIECCOB
pacnpenensaTh 00s13aHHOCTH B T'PYINE B COOTBETCTBUM C IMOCTABICHHBIMH 3aJauaMH,
CIICIUTh 32 BBIIOJHEHUEM IUIaHAa JEWCTBUH U KOPPEKTUPOBATh €ro, ajJeKBaTHO
OLICHWBaTh  COOCTBEHHBI BKJIAJ B  JIEATENBHOCTH  TPYIIBI,  BBICTPAMBAThH
KOMMYHHUKATUBHOE B3aMO/ICHCTBUE, TPOSBIISISl TOTOBHOCTH pa3pemiaTth KOH(IUKTHI.
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K koHiy oOyuyenuss B 9 kiiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM ypPOBHE
JTOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: CUCTEMa OTCu€ra, MaTepualbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOro JBMXKEHHMs, nedopmanus (ynpyras, MmIacTUYecKas),
TpEeHHE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KH, IEHTP TAKECTH,
abCONIOTHO TBEPJOE TENO, LIEHTP TSHKECTH TBEPAOrO TeJa, pABHOBECHE, MEXAHUYECKHE
Kosie0aHus ¥ BOJIHBI, 3BYK, HHPPA3BYK H YJIBTPA3BYK, dJICKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS, anbda-, 6eTa- 1 raMMa-u3TydeHUs], U30TOIIbI, SiFepHAas SHEPTeTUKA;

pasznuyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBI)KEHHE, CBOOOIHOE MaJieHUE Tell, pABHOMEPHOE
JBW)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE JIBUIKCHHE,
Kosie0aTenbHOe JBUKEHUE (3aTyXalolllue€ M BbIHYXKIEHHBIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKA, IPIMOIMHENHOE pacpOCTPAaHEHUE, OTPAKECHUE
¥ TIPEJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHe OeIoro cBeTa
B CHEKTP MU CIIO)KEHHE CIIEKTPAJIbHBIX IBETOB, JHCIEPCUSl CBETA, E€CTECTBEHHA
paMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOr0 CIEKTPa U3TYyYEHHUS ) M0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE (PU3HYECKOE
SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUI B OKPYXKAIOIIEM MUPE
(B ToM uuncne puudeckue SBICHUS B MIPUPOJIE: MPWIUBBI U OTJIUBBI, IBHIKCHHUE TUUTAHET
ConHEe4YHOM CUCTEMBI, PEAKTUBHOE JIBH)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMM, 3E€MJIETPSICEHUE, CEMCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BE€Ta TeT,
ONTUYECKHE  SIBJICHUS B  MpUpojAe, OHOJOrMYecKoe  JIeUCTBHE  BUAMMOTIO,
yIbTPaPUOIETOBOTO U PEHTICHOBCKOTO M3IYyYC€HHH, €CTECTBEHHBIM pPaJUOAKTHUBHBIN
(G oH, KOCMUYECKHE JTyYH, pATTUMOAKTUBHOE U3TydEeHUE PUPOTHBIX MUHEPAJIOB, JIEHCTBHE
pPaAMOAKTUBHBIX HW3JIYyYEHUM Ha OpraHu3M 4YeJlOBEeKa), MpU HSTOM MEPEBOJUTH
MPaKTUYECKYIO 3a7auy B y4e€OHYIO, BBIIENSATH CYIIECTBEHHbIE CBOMCTBA (MPHU3HAKH)
bu3nyecKux SBICHUM;

ONKCHIBATh M3YUYCHHbIE CBOMCTBA Tel M (DU3UUECKUE SIBICHUS, HCIOIb3Ys
dbu3nueckre BEIMYUHBI (CPENIHSsI U MTHOBEHHAs CKOPOCTh TeJla MpPU HEPABHOMEPHOM
JIBW)KCHUU, YCKOPEHHE, MEPEMEILICHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHs, CHIIA
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs], BEC Telld, UMITYJIbC Tea,
UMITYJIC CHJIbI, MEXaHW4YecKass paboTa M MOIIHOCTh, MOTEHLUHUAIbHAS JHEPrus Tena,
MOJHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CHKaTOW MPYKHUHBI,
KMHETHYECKasi SHEPrus, MOJTHAsI MEXaHUYECKasi SHEPIusl, IEPUO U YacToTa KoJeOaHUi,
JUIMHA BOJIHBI, T'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MPEJIOMJICHHST CPEJbl), TPH ONHMCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHM CMBICI
UCIOJIb3YEeMbIX BEJIMYMH, O003HAYCHHUS U €IUHUIIBI (DU3UYECKUX BEJIIMYWH, HAXOJUTh
(dbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU BEIMYUHAMM,
CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEJIIUYNH;
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XapaKTepru30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SABJICHUS U MPOIIECCHI, HCHOIb3YS
3aKOH COXpPaHEHUs SHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEpPIO3UIIUN
CWJI, TPUHIWI OTHOCHUTeNTbHOCTH ['ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS M MPEITOMIICHHS CBETA, 3aKOHBI COXpPAHEHUS 3apsI0BOTO
M MacCOBOI'O YHCEN TpU SJEPHBIX PEaKUUsX, NpPU OSTOM JaBaTh CIIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €r0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE
CUTyallli  TPAaKTUKO-OPHUCHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPHYUHHO-
CJICJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ Onopoii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (U3MYECKUX  SBJICHUM, (PU3WYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pemath pacy€THbhle 3a7aud (OomMparoliuecs Ha CUCTeMy U3 2—3 ypaBHEHHH),
UCIOJIb3Yys 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOLIUE (DU3MUYECKUE BEITUYMHBI: HAa OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHCHhIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE VISl PEIICHHS,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATMCTHYHOCTD TIOTYYEHHOTO 3HAUYCHUS (PU3udeCKon
BEJIMYMHBIL

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HCIIOJIb3ysS  OINHWCAHWE  WCCICAOBAHMS,  BBUICIATH  MPOBEPSIEMOE
MPEAINONOKEHNEe, OIICHUBATh TMPABWIIBHOCTh TIOPSIKA TIPOBEICHUS WCCICAOBAHMS,
JIeaTh BHIBOJIBI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIOICHUM U ONIBITOB;

MPOBOJIUTH OMbBITHI IO HAOMIOACHHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOMCTB Ten (WM3ydeHHWEe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DSHEPTHUH,
3aBHCHMOCTD IepH0J1a KOJIeOaHWi PY>KHHHOT'O MasSTHHKA OT MAacChl Tpy3a U KECTKOCTH
NPYXUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MaJbIX KoJIeOAHWW, MPAMOIMHEHHOE
pacrpocTpaHeHHE CBETa, pasjoKeHue Oeroro cBeTa B CIEKTpP, M3yUYEHHUE CBOWCTB
M300paXeHUsI B TJIOCKOM 3€pKajie U CBOWCTB M300paKEHMsI MpeIMeTa B COOMparomen
JIMH3€e, HaOMIOAEHUE CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB M3JIYUYECHHS): CAMOCTOSTEIBHO
coOuparb yCTAaHOBKY U3 U30BITOYHOrO0 Habopa 000pyI0BaHNUs, ONMKUCHIBATH XOJI OIbITa U
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIHI;

MIPOBOAUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX MU3MEPECHUM, OTIPENess CPeIHEe
3HAYCHHE U3MEpseMON BEIWYUHBI ((POKYCHOE pacCTOSHHUE COOMpAroIIel JIMH3bI),
00OCHOBBIBATH BHIOOP CIIOCO0A M3MEpEHHUs (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C UCTIOIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh MTyTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM JIBH)KCHHUH
0e3 HayaJIbHOM CKOPOCTH, Mepuoja KojeOaHui MaTeMaTUueCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCMMOCTH YIJIa OTPKEHUS CBETa OT YIJia MaJCHHUS M yria MpPeIoMJICHUS
OT yIJia TIaJIeHus): IIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY,
buKcHpoOBaTh PE3YNbTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BHUJC
TaOJNIl ¥ TPaQHUKOB, ACNIATh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBAHMUS,
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IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIWYUH (CPEedHSs CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOTO Ma/ieHus,
XKECTKOCTh MPYXKUHBI, KO3P(OULUHUEHT TPEHHUS CKOJIbKEHUS, MEXaHU4eckas pabora u
MOIIIHOCTh, YaCTOTa U EPHOJ] KOJIEOAaHUI MAaTEMATUYECKOTO U MPYKUHHOT O MasiTHUKOB,
ONTUYECKAs CUJIa COOMpPAIOLIEH JTMH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS,
coOuparb HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHATH M3MEPEHUs, CIeaAys
IPEIJIOKEHHON WHCTPYKLMM, BBIYUCIATh 3HAYECHHWE BEIMYMHBI W aHAJIW3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YYETOM 33/IaHHOM MTOTPEIIHOCTH U3MEPEHHIA;

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ JabopaTopHBIM
00Opy/IOBaHUEM;

pa3nnyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (PM3NUYECKUX MOJEINIEH: MaTepuasbHas
TOYKA, a0COIIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHask MOJEIIb aTOMAa, HYKJIOHHAsI MOZIENIb aTOMHOTO s1/1pa;

XapaKkTepU30BaTh MPUHLMIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha UX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, JATYUKU MOJOKEHNUS,
pPAaCCTOSTHUS U YCKOPEHUSI, paKeTa, 3XO0JIOT, OYKH, MEPUCKOI, (poToanmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA
O CBOMCTBax (PM3NYECKHX SBJICHUN U HEOOXOAUMBIEC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHCYHKH M3YYEHHBIX TEXHHUYECKHUX
YCTPOWCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPHU PEIICHUU
y4EOHO-MPAKTUUECKUX 3a/lad, ONTHYECKHE CXEeMbl JJIsi TOCTPOEHUs H300pakeHuin
B IJIOCKOM 3€pKajie U COOMPAIOILIEH JIMH3E,

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEpPAx) MNPAKTUYECKOIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOM U3HU [JIs1 OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C NpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 310POBbS U COOIIOACHUS HOPM SKOJIOIMY €CKOT0 MOBEICHUS B OKpYKaroIien
cpexe;

OCYILECTBJIATh MOMCK HH(pOpManuu Quandeckoro coaepxanusi B HHTepHeTe,
CaMOCTOATENbHO (OPMYAMPYST TOHMCKOBBIM 3alpoc, HAXOAUTh IYTH OINpEAeICHUS
JIOCTOBEPHOCTH IMOJIYYEHHOM MH(pOpMallMM HAa OCHOBE HUMEIOLUIUXCA 3HAHUW U
JOTIOJTHUTENIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHuil HayYHO-IONYJIPHYIO
auTepatrypy (U3NYECKOro COIEp)KaHMs, CIpPaBOYHBIE MaTepuaibl, PECypCchl CETU
WuTtepHer, Biaaerb MNpuéMaMU KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIINK U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMallMM W3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MYyOJIUYHO
IIPEICTABIIATh PE3YJIbTAaThl IPOEKTHOM MITM HCCIIEN0BATEIbCKON AESITENIBHOCTH, ITPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN armapar HM3ydaeMoro paszesna
GU3MKKM ¥ COMPOBOXKIATh BBICTYIUICHUE TMPE3EHTAllMed C y4€ToM OCOOCHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HanmenoBanue KonuuectBo | [Iporpammuoe coaepkanue |  OCHOBHBIE BUJIbI IEATEILHOCTH 00Yy4YaIOIIMXCS
n/n pa3zesioB U TEM 4acoB

y4eOHOI0 mpeaMeTa

Paznen 1. ®usuka u ee poiib

B NO3HAHUM OKPY:KAKIIEero Mupa

1.1 | ®uszuka — HayKa 2 ®dusnka — Hayka o pupojie. | BeisiBiieHue pazmuuuii Mexay Pu3nuecKuMu u
O MpUpoJIe SBneHus NpUupobl. XUMUYECKUMH MPEBPAIICHUSMHU.
dusnueckue SIBICHUSA: Pacno3naBanue u kinaccudukarus Gu3nuecKkux
MEXaHHYECKHUE, TEIUIOBBIEC, | SIBJICHUN: MEXaHUYECKUX, TCIUIOBBIX,
AJIEKTPUUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBEIC, Hab6monenne u onrcanue GU3NuecKux sIBJICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 dusnyeckre BeIUUYUHBI. OrnpenenieHue 1EeHbI ISJICHUS Kb
BEJIMYHUHBI Nsmepenne pusnyaeckux HM3MEPUTEIHHOTO IPHOOPA.

BEJIIMYMH. PU3NUECKUE
npubopsl. [lorpemnocts
U3MEpEHUN
MexnayHapoaHas cucrema
€MHULL

N3mepeHnne TMHENHBIX pa3sMepOB Tel U

IIPOMEKYTKOB BPEMEHU C YYETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TENA.
N3mepenue TeMIieparypsl Ipy IOMOIIU
YKUJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEMIIEpaTyphI.

BrlnonHenre TBOpYECKUX 3a1aHUH 110 TIOUCKY
CIIOCOOOB U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapakTEPUCTUK, HAIIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
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MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeaaraéMbiX CiocoOOB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BriaBrkeHne runores, 00bSICHIIONUX MPOCTHIE
Hay4YHBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHUSI, HAIIPUMED:
MTO3HAHUS M3Yy4aroT IIPUPOAY. — I10YEMY OCTAHABJIMBAETCS ABUKYILEECS
EcrecTBeHHO-Hay4UHBINI 10 TOPU30HTAJIBHON ITOBEPXHOCTH TEJO;
METOJ O3HAHUS: — [MOYEMY B KapKyIO MTOrOJly B CBETJION OJEKIIE
HaOII0JeHIE, TOCTaHOBKA NpOXJaaHer, uemM B TEMHOM. [Ipemnoxenue
Hay4HOTr'0 BOMPOCA, CIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHHE TUIOTE3, [IpoBeneHue ncciieq0BaHus O IPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | OO TUIMOTE3bI.
TUI0TE3, 00ObSICHEHUE [TocTpoenue npocTedmmx Mozenen GU3nyecKux
Ha0JII0aEMOr0 SIBICHHUS. ABJICHUU (B BHJI€ PUCYHKOB MJIM CXEM ), HAIPUMEP
Onucanue pu3nuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SABJICHUH C ITIOMOILBIO pacpoCTpaHeHUe CBETa
MOZENen
Hroro no pazaeny 6

Paznen 2. [lepBoHayajibHbIE

CBCACHHUA O CTPOCHHH BeIIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI M MOJIEKYJIbI, KX
pazmepsl. ONBITHI,
JIOKa3bIBAIOIIINE
JTUCKPETHOE CTPOCHUE
BEIllECTBA

HaGmonenne u nuHTEpIpeTanys ONbITOB,
CBUJIETEIIbCTBYIOIMNX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKY

C UCTOJb30BaHUEM (poTorpaduil, MoTydeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padbora o teme: «O1eHKa
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IUaMeTpa aToMa METOJIOM PSIIOB
(c ucnonb3zoBanuem otorpaduii)».
Ornpenenenure pa3MepoB MajbIX Tell

2.2 | IBmxeHue u
B3auMMOJCHCTBHUEC
YaCcTUIl BEIIECTBA

JIBM>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JIBI>KEHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHoBCKOE 1BHXKEHME,
auddysus.
B3anmoneiictBue yacTuig
BEILECTBA: IPUTSIKEHHUE U
OTTAJIKUBAHHE

HaGmronenue u 00bsicHeHuE OPOYHOBCKOIO
IBUKEHUS U sBIIeHUs TudPy3un.

[IpoBenenne u 0ObSICHEHHE OIBITOB

110 HaOJIIOACHUIO TEIJIOBOTO PacIIMPEHUs Ta30B.
[IpoBenenue u 00BICHEHUE OMBITOB 1O
OOHAPYKEHUIO CUJI MOJIEKYSIPHOTO IPUTSKEHUS
Y OTTAJKUBAHUS

2.3 | Arperarssie
COCTOSIHMS BEI[ECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpucCTayUIMYECKUX) TEN.
B3anmocss3bp mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHremM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMI
BOJIbI

Onucanue (C UCTIOJIB30BAHUEM MPOCTHIX
MOJIEJIeH) OCHOBHBIX Pa3IN4Yuil B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPIBIX TEII.

OO0BscHEHNE MAJION COKUMAEMOCTH KUAKOCTEA U
TBEPABIX TeJI, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHnEe coXpaHeHus GOPMBI TBEPIBIX TET U
TEKYYECTH JKUJIKOCTH.

[IpoBeneHne ONbITOB, TOKA3bIBAKOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOATCS
B CpEHEM Jlablie APYT OT JApyra (MIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJbI U
CYILIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny
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Pazpnen 3. JIBH:keHHE U B3aMMOeiicTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe nBuxkeHue. | MccnenoBanne paBHOMEPHOIO IBUKEHUS,
JBUYKEHUE PaBHOMEpHOE U OIpE/EIICHUE €ro MPU3HAKOB.
HepaBHOMEpHOe JiBrkeHue. | Habmonenne HepaBHOMEPHOTO IBUYKEHUS U
Cxopoctb. Cpenssis OMpeaeIICHHE €T0 OTIMYUN OT PABHOMEPHOTO
CKOPOCTb IIpH JBUKEHUSL.
HEPaBHOMEPHOM OnpeneneHue CKOPOCTH PaBHOMEPHOIO
IOBYOKEHUU. Pacy€r mytu m | IBMKEHUS (LIapUKa B )KUIKOCTH, MOJIEIH
BPEMEHHU JIBUKECHMUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapyKa 0 HaKJIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O JIBMXKEHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuns, macca, 4 SBnenue unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTb

nHepuuu. Bzaumonencraue
TeJ KaK MpUYrHa
M3MEHEHHUS] CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €UHUIEC 00BEMaA
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUCH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEBpE aBTOMOOWUJISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKCHUE HA BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeeHrE U aHATIU3 OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JBIDKCHUS Tejla B pe3yibTaTe ASHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amad Ha ornpeiesieHue MacChl Tela, €ro
00BEMA U INIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH TeJIa OT €ro Macchl Mpu
B3auMoJiercTBUM Tell. M3MepeHue Maccel Tena
Pa3TUYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTH TeJla B PE3yJIbTaTe
M3MEpPEHHUs ero Macchl U 00bEMa

3.3

Cuma. Buaper cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJEHUCTBUS TEII.
Cwuna ynpyrocty 1 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTCHUS U CHUJIa
TskecTH. Cuna TSKeCTU
Ha JIPYTUX IUIaHETaXx.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPAMOM.
PaBHoxericTByromas cui.
Cwuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B nmpupoie
1 TEXHUKE

M3yueHre B3anMOICHCTBHSI KaK TPHUYHHBI
W3MEHEHHsI CKOPOCTH TeJa WK ero nedopMaIiiuu.
Omnucanne peaabHBIX CUTYaIUil B3aUMOICHCTBUS
TEJ C TIOMOIIIBIO MOJIENIeH, B KOTOPBIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

W3yuenue cuibl ynpyrocti. MccnenoBanue
3aBHCHUMOCTH CHJIBI YIPYTOCTH OT YIJTMHEHUS
PE3WHOBOTO IITHYPa VI MPY>KUHBI

(c mocTpoeHnueM rpaduka).

AHanmmM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(YmpyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa

U Jp.).

AHanM3 CUTyaluid, CBS3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OOBsicHeHHE OpOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHS TATOTEHUS U 3aKOHA
HWHEPIIIH.

H3mepenne Beca Tenna ¢ MOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.
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AHaN3 1 MOAENUPOBAHUE SABIICHUSI HEBECOMOCTH.
DKCNEpUMEHTAIBHOE TIOJyYEHUE ITpaBuia
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
npsmoil. OnpeneneHne BeITMYuHbI
PaBHOACHUCTBYIOLIEH CHII.

N3yuyeHne cuibl TPEHUS CKOJIbKEHUS U CHIIBI
TPEHUS TIOKOSL.

HccnenoBannue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI AABJIEHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
IIPOSIBIISIETCA IEVICTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS UIIH
yBeJIMYeHUsI (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemenure 3a1a4 ¢ ucnosib30BaHuEM
dbopMy 15t pacuéra CUIIbI TSKECTH, CUIIBI
YIIPYT'OCTH, CUJIBI TPEHHUSI

Htoro no pazneny 21

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | Hasnenue. [lepenaua 3
JaBJICHUS TBEPABIMU
TEJIaMHU, )KUJIKOCTIMHU
Y razamu

JlaBiieaue. CrrocoObI
YMCHBIIICHUS U YBEIHUCHUS
naBjcHus. JlaBlieHue rasa.
3aBUCHMOCTh JTaBJICHUS
raza oT 00béMma,
TEMIIEPaTYPBhI.

AHanmu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISETCS CHJIA
JIaBJICHHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS U
YBEJIMYCHUS JIaBJICHUS.

N3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[Tepenaua naBnenus
TBEPJIBIMU TEJIAMH,
JKHUJIKOCTSIMU U ra3aMHu.
3akon Ilackais

0T 00bEMA U TEMIIEPATYPBHI.

N3yueHnne ocoOEHHOCTEN nepeiaun 1aBIeHUs
TBEPABIMU TEJAMHU, )KUIKOCTSIMHU U Fa3aMH.
O6ocHOBaHUE PE3YIBTATOB OMBITOB
OCOOEHHOCTSIMHM CTPOECHHS BEIIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
OKCIEPUMEHTAIILHOE JI0KA3aTENbCTBO 3aKOHA
ITackaus.

Pewmenue 3ana4 Ha pacd€r 1aBIeHUS TBEPAOTO
Tena

4.2 | JlaBieHue *KUJIKOCTH 3aBUCUMOCTD J1aBJICHUS HccnenoBanue 3aBUCUMOCTH AaBJICHUS KUJIKOCTH
KUIKOCTH OT TITYOWHBI. OT TUTYOWHBI TTIOTPY>KCHUSI ¥ TUIOTHOCTH YKUKOCTH.
[TaeBmMaTndeckue mamuHbl. | HaGmonenne u 00bsICHEHHE THAPOCTATHIECKOTO
I'mppocratnueckuii rapaziokca Ha OCHOBeE 3akoHa [lackans.
napagokc. Coobmaronuecst | M3ydenne cooOarnmxcsi COCy10B.
cocyabl. ['mnpaBnuueckue | Pemienue 3amay Ha pacuéT AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHEHUE TPUHIIUTIA TCUCTBUS
TUIPABINYECKOTO TIPecca, MTHEBMATHICCKUX
MallIuH.
AHanu3 u 00bCHEHHE NMPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JTABJICHUS
KUIKOCTH U 3aKkoHa [lackans, Hampumep
MIPOIIECCOB B OpPraHU3Me MPHU TITYOOKOBOTHOM
HBIPSHAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKCnepUMeHTAIbHOE OOHAPYXKEHNE
JIaBJICHUE aTMoc(epHoe JaBICHUE. aTMoc(epHOro JaBJICHHUS.

[IpyuumHEI CylIeCTBOBAHUS

Ananu3 1 0ObsICHEHHE OIBITOB U MPaKTUICCKHUX
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BO3JIYIITHON 000JI0UKHU
3emmu. OnbiT Toppuuery.
Nsmepenune armocheproro
JABJICHUS. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Tpubopsr

JUTSL U3MEPEHUS
aTMoc(epHOro JaBICHUS

CUTYallMi, CBSI3aHHBIX C ICMCTBUEM
aTMOC(EpHOro AaBJICHUS.

OOBbsiCHEHUE CYIIECTBOBAHUS aTMOC(EpbI
Ha 3eMJIe ¥ HEKOTOPBIX IIJIaHETaX WUJIH €€
OTCYTCTBUS Ha Ipyrux niaHerax u Jlyne.
OObsicHeHNE U3MEHEHHUSI TNIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenune 3anau Ha pacuér arMochepHOro
JABJICHMUS.

W3yuenue ycrpoiicTBa GapoMeTpa-aHepOHIa

4.4

JlelicTBUE )XUJIKOCTU U
ra3a Ha MorpyKeHHOE
B HUX TEJIO

JleficTBUE )KUIKOCTH U T'aza
Ha NOrpyKEHHOE B HUX
Telo. BeiTtanikuBaromias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosnyxonnaBanue

DKCnepUMEHTAIbHOE OOHAPYKEHUE JEHCTBUS
KUJIKOCTHU U T'a3a HA NOTPYKEHHOE B HUX TETO.
OrnpeniesieHNE BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOILIEN Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 0O6CYX ACHUE OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH
KUJKOCTH.

lIpoesepxa nezasucumocmu 8bImanKu8aouer
Cuibl, Oelicmeayroujeli Ha mejo 8 HCUOKOCmU,
om maccol meiud.

HccnenoBanue 3aBUCUMOCTH BECa TeJia B BOJIE
0T 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH TeJa.
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Pemenne 3ana4 Ha IPUMEHEHUE 3aKOHA
ApxuMmena 1 yCIIOBUS IUIABaHUS TEJL.
KoHcTpynpoBanue apeomerpa Ui
KOHCTPYMPOBAHMUE JIOAKHU U OIIPElEIICHUE €€
IPy30110AbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIHOCTD. JHeprus

5.1

PaboTa 1 MOILIHOCTE

3

Mexanuueckas pabdora.
MomHoCTE

DKCIEPUMEHTAIBHOE OIIPEIECIICHUE
MEXaHUYECKOW paOOThI CHIIBI TSHKECTH

MIpY MMAJICHUN TEJA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

Pacuér MomHoCcTH, pa3BUBaEMOM IIPU MOIBEME
I10 JIECTHHUILIE.

Pemenue 3ama4 Ha pacy€T MeXaHUYECKON PadOThI
Y MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBL:
peIdar, 0JI0K, HaKJIOHHAs
iockocTh. [IpaBuio
paBHOBECHSI pbluara.
[Ipumenenue mpasuia
paBHOBECHS pbluara

K OJIOKY. «30510TOE

npaBuiio» Mexanuku. KII/]

MPOCTHIX MEXAHNU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

OrnpeniesieHre BHIMTPHIIIA B CHIIE TIPOCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, MoJABMKHOIO U
HETOBI)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHUS pblyara.
OOGHapyXeHHE CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHUKE,  TAKKE

B JKMBBIX OpraHU3Max.

DKCNEPUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] HaKTOHHOM MJIOCKOCTH.
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Pemenune 3a1a4 Ha NpUMEHEHUE TTPABUIIA
paBHOBecHs pbluara u Ha pacuet KII/]

5.3 | Mexanuueckas 4 MexaHnueckasi SJHEpPIusl. DKCIEpUMEHTAIIBHOE ONIPENEIIEHUE U3MEHEHNS
JHEpPrus Kunernueckas u KUHETUYECKOW U MTOTEHIMAJIbHOW YHEPTUU TN
MOTEHIUAJIbHAS SHEPTHSL. IIPY €70 CKaThIBAHUU I10 HAKJIOHHOM IIJIOCKOCTH.
IIpeBpamenue ogquoro Buaa | PopmMynupoBaHUE HA OCHOBE UCCIICIOBAHUSA
MEXaHUYECKOU YHEPTUH 3aKOHA COXPAHEHUS MEXaHUYECKOU IHEPTUH.
B IPYroil. 3aKoH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUS IHEPTUH COXPaHEHHUSI DHEPTUH.
B MEXaHUKE Pemienne 3a1a4 ¢ UCMONb30BaHUEM 3aKOHA
COXpPaHEHHUsI YDHEPTUH
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe copepkanue | OCHOBHBIE BUJBI JESATEILHOCTH 00Y4arOMIMXCS
n/m pa3zesioB U TEM 4acoB

y4eOHOI0 mpeiMeTa

Pa3znen 1. TenjioBble ABJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIIECTBA

OCHOBHbBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYIL. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOrO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSHUN
BEILIECTBA.
Kpucramnmueckue u
aMmop(dHbIe Tea.
OObsicHEHUE CBOWCTB ra3oB,
KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHU
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyuBaHue u
KalWUISIPHBIE SBJICHUS.
TeroBoe pacmmpeHue u
cKaTue

HabGnronenue u uHTEpIIpeTaIls OMbITOB,
CBUJIETENbCTBYIOMIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHHM BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemenne 3a1a4 1o OlleHMBaHUIO KOJIUYECTBA
ATOMOB WJI MOJICKYJI B €IMHUIIE 00BEMA
BELIECTBA.

AHaJIM3 TEKCTa IPEBHUX aTOMUCTOB (HaIpumep,
¢parmenta nosmsl Jlykpeuus «O npupoae
BeIlel») C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIOBOE uTeHHE). O1ieHKa
yOeIUTEILHOCTH STUX OOOCHOBAHHMIA.
OObsicHeHNEe OPOYHOBCKOTO JIBUYKEHUS, SIBIICHUS
mudy3un 1 paznuuuil Mexay HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHHS BELIECTBA.

OObsicCHEHUE OCHOBHBIX Pa3iuyuil B CTPOCHUU
ra3oB, KUJIKOCTEU U TBEPIBIX TEI

C UCIOJIb30BAHUEM TOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHre ONBITOB MO BHIPAIIIMBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.
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[IpoBenenue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWUISIPHBIE SIBIICHUS U
SIBIICHWE CMaYyHBaHMUSI.

OObsicHEHUE PO KAMWJUISIPHBIX SBICHUMN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGroienure, mpoBeieHne U OObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPIBIX Tl
OObsacHeHue coxpaneHus: 00bEMa TBEPABIX TEN,
TEKY4YECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),

JABJICHHS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa u
HArpeBaHUs WM OXJIAXKICHHS, U UX 0ObSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIM3 MPaKTUYECKUX CUTYaIlUH, CBI3aHHBIX

CO CBOMCTBaMU ra3oB, )KUJIKOCTEW U TBEPABIX TEI

1.2

TenmoBele MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHss
sHeprusi. CrocoOsl
VM3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda u
coBepieHue padboTel. Buabl
TEIIONEPEAAYH:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TEMITepaTyPBhl.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB H3MEPEHUS 1
IITKaJI TeMIICPaTyPHI.

Habmronenne n o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOIHUX N3MEHEHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yabTaTe TeIUIONEpeaadn U
paboThl BHEIIIHUX CHIL.

Habnronenne n 00bICHEHHUE OIBITOB,
00CYXXJICHHE MPAKTUUECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasg TEMI0EMKOCTD
BeniecTBa. Tenaoo0MeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlmaBnenue u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
V nennHas TeIiora
IUIaBJICHUS.
[Tapoo6pa3oBanue u
KoHJeHcauus. Mcnapenue.
Kunenwue. YaenpHas
TEIJI0Ta MapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHHUsI OT aTMOoc(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3nyxa.
DHeprus TOIJIUBA.
VnennHas TeIiora
CropaHus.

[TpuHIMIIBEI paOOTHI
TeroBbIX aurareneit KIT/]
TEIJIOBOT'O JBUTATEJIA.
TennoBele ABUTATEIIN U

JEMOHCTPUPYIOIINX PAa3TUYHBIC BUIBI
TEIUIONEPEIauM: TeTUIONPOBOIHOCTD,
KOHBEKIIHIO, U3TyYCHHUE.

HccnenoBanue sBICHUS TEIJI000MEHa

IPYA CMEIIMBAHUM XOJIOJTHOU U TOPSYEUN BOJIBI.
HabroeHne ycTaHOBIICHUS TEMJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJAHOM BOJIOM.
Onpenenenue (M3MepeHUE) KOTMYECTBA
TEIJIOTHI, TOJYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MEpeHUE) yIeIbHON
TEIIOEMKOCTH BEILIECCTBA.

Pemrenune 3ama4, CBA3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TEIJIOThI U TEIJIOEMKOCTH

IPU TETTIOOOMEHE.

AHaJIM3 CUTYyallMi TPaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIESCTB U
MaTepuasoB, HAPUMeEp, B LETAX
SHeprocOepeKeHUs : TEMIOU30JISIIHUSA,
sHeprocOeperarome Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabOnronenue siBjeHUi uCapeHust 1
KOH/JICHCAIIHH.

HccnenoBanue nporecca ucnapeHus
Pa3IMYHBIX KUIKOCTEH.

OObsicHEHUE SBIICHUHM UCTIAPCHUS 1
KOHJICHCAIIMX HA OCHOBE aTOMHO-
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3alIUTa OKPYXKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MpEBpALIECHUS YHEPTUH
B TEILJIOBBIX MpOIeccax

MOJIEKYJISIPHOTO YUEHUSI.
HaOmonenue u o0bsacHEeHUE npoliecca KUMeHus,
B TOM YHCJIE€ 3aBUCUMOCTHU TEMIIEPaTyphl
KUTICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BIIOKHOCTH BO3/yXa.

Habmonenune nporiiecca ruraBieHUs
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB ILJIABJICHUS
KPUCTAJUIMYECKUX TE U pa3MATICHHUS

U HarpeBaHUHM aMOP(HBIX TEJI.

Onpenenenue (M3MepeHUE) yIeIbHON TEIUIOTHI
TUTABJICHUS JIbJIA.

OObscHeHuE SBICHUN TIIaBJICHUS U
KpPUCTAJUIM3alM1 Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

Pemenwne 3amay, CBI3aHHBIX C BEIUUCIICHUEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TETUTIOTIepeIau MPH IIABICHUN U
KPUCTAJUTM3AINH, UCTIAPSHUN U KOHICHCAIHH.
AHanu3 cuTyaluii MPaKTUIECKOro MPUMEHEHUS
SIBJICHUH TJIABICHUS W KPUCTAILTU3AINH,
HarpuMep, MOJIy4eHNEe CBEPXUUCTHIX
MaTepUalioB, COJIEBas Tpesika U Jp.

Ananu3 paboTbl U OOBSICHEHUE ITPUHIINIIA
JIMCTBUSI TETIJIOBOTO ABUTATEIS.

Boruncnenme koamuecTBa TEIIOTHI,
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BBIJICIISIFOIIETOCS IPU CTOPAHUU PA3TNIHBIX
Bu10B ToriuBa, U KI1J] nurares.
OO6cyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCIIOJIb30BaHMS JBUTATEIICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIHMA

Hroro no paszneny

28

Pasznen 2. Dinekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsibl.
3apspKeHHBIE Tella U
HX B3aUMOJICUCTBUS

7

DJIeKTpHU3alus Te.

JIBa pozia dIEKTPUUIECKUX
3apsia0B. B3anmopericreue
3apSKEHHBIX TEJT.

3akon Kynona (3aBUCHUMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSII0B U
PACCTOSTHUSI MEXKTy TeJIaMH ).
DJIEKTPUUYECKOE TIOJIE.
Hanpsxk€nnocTh
AJIEKTPUYECKOTO MOJIA.
[IpuHIMD Ccyneprio3uun
BJIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenu snextpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AIEKTPUYECKUN 3aps/I.
CtpoeHue aToma.
[IpoBogHUKH U

Hab6mronenne u mpoBeieHUE OMBITOB

0 DJIEKTPU3AIIAU TEJ MPU COMPUKOCHOBEHUU U
WHIYKIAEH.

Habmronenne n o0bsICHEeHNE B3aMMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKCHHBIX TEJL.
OOBsicCHEHHE TTPUHITUIIA ICHCTBHUS JIEKTPOCKOIIA.
OObsiCHEHUE SIBIICHUM JICKTPHU3AIIUH

IIPU COMMPUKOCHOBEHUHM TEJI U MHIYKIIHCH

C UCIIOJIL30BaHUEM 3HAHUI O HOCUTEIIAX
AJICKTPHYECKHUX 3apsIOB B BEIECTBE.
Pacno3naBaHue U 0ObsICHEHHE SIBICHUU
AJIEKTPU3AIlUU B TTOBCETHEBHON JKU3HHU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WJLTIOCTPUPYIOIINX 3aKOH COXPAHCHHUS
AJIEKTPHUECKOTO 3apsiia.

HaGnroneHue ommbITOB 10 MOICIIMPOBAHUIO
CHJIOBBIX JIMHUN 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue neMCTBUS SIEKTPUYECKOTO OIS
Ha ITPOBOJIHUKU U TUDJICKTPUKHU
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JIURJICKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsiia

2.2

[TocTostHHBIN
BJICKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.

Y cnoBus CymiecTBOBaHUS
AJIEKTPUUYECKOTrO TOKA.
HcToyHnKHM TOCTOSTHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOT0 TOKA
(TemoBoe, XUMHUUECKOE,
MarHuTHOE).
DIJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKasl 1ETb.
Cuna Toka. DJIEeKTpUIECKOe
HalpsKEHHE.
ConpoTuBjeHUE
MIPOBOJHUKA. Y IEJIbHOE
CONPOTHUBIICHUE BEILIECTBA.
3akoH OMa 1J1s yyacTka
uenu. [lociegoBarenbHOE 1
napajjiebHOE COCTUHEHUE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTPUUYECKHUE 1IENH U

HabGmronenne pa3amaHbIX BUJIOB JICHCTBUS
JEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JE€HUCTBHUS B IIOBCEITHEBHOM KU3HMU.
HabGnronenne BOSHUKHOBEHHS Ta30BOT0 paspsiaa
Y 3JIEKTPUYECKOTO TOKA B AKHUJIKOCTH

COopKa 1 UCTIBITAHUE JIEKTPUIECKOH 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOKa aMIIepMETPOM.
N3mepenune 3neKTpuYecKoro HanpsiKEeHUs
BOJILTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUUECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, MJIOMIaAX MONEPEYHOTO CEUEHHUS
Y MaTepuana.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOILIETO YePE3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAPSHKEHUM
IIPY MOCTIE0BATENBHOM COCIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIbI TOKA

IIPY NapauIeIbHOM COCAUHEHUU PE3UCTOPOB.
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oTpeduTENn
ANEKTPUYECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyalui nocieq0BaTeIbHOTO U
[1apajuyIeIbHOIO COEIUHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSAX.

Pemenne 3agay ¢ ucnonb3oBaHueM 3akoHa OMa
u hopmyi pacuéra FJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHHOM U
[1apajjIeIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue padOThI ANEKTPUUECKOTO TOKA,
MIPOTEKAIOILETO YEPE3 PEZUCTOP.

OrnpeneneHue MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOUN Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKy OT HanmpsbKeHus Ha Heil. Onpenenenue
KII[] HarpeBarens.

Uccnenosanue npeodpazoBaHus YHEPTUU

IIPU MIOJBEME TPY3a JJIEKTPOIABUTATEIIEM.
OOBsicCHEHHME YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIIbHBIX TPHOOPOB.
OObsicHEeHUE TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA IEUCTBHS IIJIABKUX MPEIOXPAHUTEIICH.
Pemenune 3a1a4 ¢ nCnonb30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTosTHHBIE MArHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MarHUTOB.
MarHauTtHoOe nojie.
MarauTtHoe noie 3eMiIn

HcciaenoBanne MaroiuTHOIO B3aUMOACHCTBHUSA
MMOCTOSTHHBIX MarHuTOB.

N3ydenrne MarHuTHOTO MOJIS TOCTOSTHHBIX
MarHUTOB MPHU UX OOBEIUHEHUU U pa3JeiICHUN.
HccaenoBanue MaroiuTHOIO B3aMOACHCTBUS
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1 €r0 3HAYCHUE IS )KU3HU
Ha 3emie. OnbIT Ipcrena.
MaruuTHO€ 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHUKE. /[ericTBUE
MarHUTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEITH
MOCTOSIHHOTO TOKa.
Hcnonw3oBanue
3JIEKTPOJIBUTaTEIEH

B TEXHHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yuyeHrie MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPHU UX O0OBEIUHEHUH U pa3/IeTICHUH.
[IpoBeneHue ONBITOB O BU3YyaJIW3alluu MO
MOCTOSIHHBIX MarHUTOB.

N3ydyeHue siBJICHUS HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanue necTBUS dIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTYIIKU
C TOKOM M MAarHuTa OT CUJIbI U HAIIPaBJIECHUS TOKA
B KaTylIKeE.

AHaIIA3 CUTYyalui MPAKTHYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUIIUHE).
N3ydyenue nencTBUs MAarHUTHOTO MOJISt

Ha MPOBOJHUK C TOKOM.

N3ydeHne nencTBus 3JIEKTPOIBUTATEIS.
M3mepenne KII/I anekTpoaBurarenbHOM
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IMYHBIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)

24

DJIEKTPOMAarHuTHas
WHTYKITAS

Omneiter ®apanes. SABnenne
3JIEKTPOMArHUTHOU
nHaykuuu. Ipasuio Jlenna.
DIIeKTpOoreHepaTop.

OMBITHI IO HCCICAOBAaHHNIO ABJICHUSA
BHeKTpOMaFHHTHOﬁ WHAYKIUHU: UCCIICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA
HHAYKIOHUOHHOI'O TOKaA
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CnocoObl osy4eHus
AIEKTPUYECKON IHEPTHUU.
DJIEKTPOCTAHIINHU

Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe conepxanue | OCHOBHbIE BUABI ACSITEILHOCTH 00 YyJaIOIIUXCS
n/m pa3zesoB U TeM 4acoB

y4e0HOro mpeMeTa

Pa3znen 1. Mexannueckue iBJICHHUSA

1.1

MexaHudeckoe
JIIBIOKEHUE U CIIOCOOBI
€ro OIMCaHus

10

MexaHnn4eckoe NBUKEHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKCHHE.
HepaBHoMepHOe
NPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJIa MPH
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOYyCKOpEHHOE
MPSAMOJIMHENHOE JBUKEHHE.
CBo0OoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE IBHKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHus. JIuneitnas u
yIJIOBasi CKOPOCTH.

AHanu3 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKECHHUSI.

OO6cyx1eHne TpaHul] IPUMEHUMOCTH MOJIEH
«MarepuanabHas TOUKay.

Onncanne MEXaHUYECKOTO IBHKCHUS
pa3NIMYHBIMU criocobaMu (ypaBHEHHE, TaOIuUIIa,
rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYalllH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUYKEHUS.

HaGmonenne MexaHu4ecKoro JBUKEHHS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHHUE ITyTEN U TPAEKTOPHUIl IBHKEHUS
OJTHOTO ¥ TOTO K€ TeJIa OTHOCUTEJILHO PA3HBIX
TEJI OTCYETA.

Amnanu3 tekcra ["anunes 00 OTHOCUTENBHOCTH
JIBVYKEHUS; BBIITOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne CpeIHEN CKOPOCTH CKOIbKECHUS
OpycKa WM JIBH>KEHHS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.

AHanmmn3 u 00CyXJIeHHe CrIoco00B
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LleHTpOocTpEMUTENBHOE
YCKOPEHHE

pUOTKEHHOTO OMpEeIeHNsI MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJEKTPUUECKOr0 aBTOMOOWIIA U T. II.).
Onpenenenue nyTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JIBMKEHUS OT BPEMECHH.

O0cyxaeHue BO3MOXXHBIX TPUHITUIIOB
JeCTBUS TPUOOPOB, H3MEPSAIOIINUX CKOPOCTD
(cnuoMeTpOoB).

Brruucnenue myTa ¥ CKOpOCTH IpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

Onpenenenue NpoiiICHHOTO MYTH U YCKOPEHUs
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIIMHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHMU.

IIposepka cunomesvl: eciu

npU PasHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
COOMEEMCcmayIouwue NPOMENCYmKU 8pemMeHU
0OUHAKOBYL.
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Onpenenenne yCKOpeHus Tena

IIPU PABHOYCKOPEHHOM JBUKEHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue neprojia U 4acTOThI 00 paleHus
TeJa M0 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBHKEHUS TeJa IO OKPYKHOCTH.

Pemenne 3agay Ha onpeneneHue
KMHEMAaTUYECKUX XapaAKTEPUCTHUK
MEXaHUYECKOTO JABUKEHUS PA3TMUYHBIX BUJIOB.
PacnoznaBanve u mpuOMMKEHHOE OMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO ABUKECHUS
B IIPUPOJIC U TEXHUKE (HA MpUMEpax CBOOOTHO
NaJA0IINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U . )

1.2

B3aumonericTue Tei

20

IlepssbIii 3ak0H HproToHa.
Bropoi 3akon HeroToHa.
Tperuii 3akoH HproTOHA.
[IpuHUOMO Cynepno3uLu
CHJIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuiia
TPEHHUS CKOJIbXKEHUSI, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TSATOTECHUSI.

HabGmronenue u o0Cy»KeHUE OIBITOB

C IBIDKEHUEM TeJia IPU YMEHBIIICHUH BITUSTHUS
JOPYTUX T, MPEISITCTBYIONUX JBUKCHHIO.
Anamms Tekcra ["anmues ¢ onucanuemM
MBICTICHHOT'O DKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxIeHne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUHU B Pa3JINIHBIX CHCTEMAaX
OTCYETA.

Habmonenue u 00CcyX1eHne MEXaHHISCKUX
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Y ckopeHue cBOOOHOTO
najeHus. J[BuxeHue rmiaHeT
Bokpyr Connna. [lepBas
KOCMUYECKast CKOPOCTb.
HesecomocTs U neperpysku.
PaBHOBecHne MaTepuanbHOU
TOUKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBeCHE TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO
BpaleHus. MOMEHT CHUJIBL.
Lentp TsiKECTH

SIBJICHUH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBH>KEHUHM OTHOCUTEIBLHO
KaOuHeTa (HU3UKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHHUE
3aJIaHUH 110 CI0XKEHUIO M BRIYUTAHUIO
BEKTOPOB.

HaGmronenue u/vunu npoBeicHuE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUS
TeJla OT MPUJI0KEHHOW K HEMY CUJIbI U MACCHI
Teja.

Ananu3 1 oObsICHEHUE SIBJICHUN

C MCIIOJIb30BAHUEM BTOPOTro 3aKoHa HeloTOHA.
Pemenue 3a1au ¢ UCIOJIb30BAaHUEM BTOPOTO
3aKkoHa Hpl0TOHA M MpaBuUjia CIOXKEHUS CHJL.
Onpenenenune KECTKOCTU MPY>KUHBI.

AHalu3 cuTyaIui, B KOTOPhIX HaOII0Aat0TCs
ynpyrue aedopmaiuu, 1 uX 00ObsICHEHHE

C MCIOJIb30BaHUEM 3aKkoHa [ yka.

Pemenue 3amay ¢ MCIIOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIbKCHHUA OT CHUJIbI HOPMAJIBHOI'O 1aBJICHHUA.

O6cyxenne pe3yabTaToB UCCIIETOBAHNUA.
Omnpenenenue ko3hGUIMEHTA TPESHUS
CKOJIb)KCHHSI.

N3mepenue cuibl TpEeHUs MOKOSI.
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Pemrenue 3anay ¢ ucnoiab3oBaHuEM (HOPMYIIbI
JUISL CUJIbI TPEHUS CKOJIb)KCHUSL.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO TIaJICHUSI.
OO0BsicCHEHUE HE3aBUCUMOCTU YCKOPEHHUS
CBOOOJIHOT'O MAJCHUS OT MacChl TeJa.

OueHKa BEeJIMYMHBI CUJTbI TATOTECHHUS,
JNIEUCTBYIOILIIEN MEXIY IBYMS TEIaMU

(mJ1s pa3HbBIX Macc).

AHaIIU3 ABUKEHUS HEOECHBIX TEll

MO/ ICCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIb30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIUH).

Pemienue 3a1a4 ¢ UCMONIb30BAHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYJIBI

TSl pacu€Ta CHUJIbI TSKECTH.

AHaJIN3 OPUTUHAIIBHOTO TEKCTA,
OMMCHIBAIOIIIECTO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BHIIIOJIHEHNE 3aJaHUIN
10 TEKCTY (CMBICIIOBOE UTCHHE).

Habnronenue u o0CyKaeHUE OMBITOB

10 U3MEHEHUIO Beca Tela NpU YCKOPEHHOM
JBU>KCHUU.

AHanu3 ycJIOBHI BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenne 3agay Ha onpeiesieHUe Beca Tena

B Pa3JINYHbBIX YCIOBUSX.
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AHanu3 cui, IEUCTBYIOIIMX Ha TEJIO,
IIOKOSIIEeECs Ha OIope.
Ornpenenenune NEHTpa TAKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXpaHEHHUS

10

Nmnynbc Tena. U3sMeHeHue
uMnyJbca. UMnynbc cusl.
3aKOH COXpaHEeHUs
uMITysbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas padora u
MOIIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPIUU U
pabotsl. [ToTeHunansHas
DHEPIHUs TENA, MOJHATOrO
HaJl TOBEPXHOCTHIO 3EMIIH.
IToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPIrUH. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUH

Hab6monenne u o0CcyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

MIPU B3aUMOJICIICTBUHU TeJl, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH a0COTIOTHO YIPYTOM H
HEYIIPYroM B3aUMOJEHCTBHUU TEIL.

AHanu3 CUTyaluid B OKPYXaroIIeH KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
VUMITYJIbCA.

Pacnio3naBanue siBJIeHUS] PEAKTUBHOTO
JBUKCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUSI UMITYJIbCa
IUJIS1 pacy€ra pe3ysibTaTOB B3aUMOJICUCTBUS TEN
(Ha mpuMepax HEeYIPYTroro B3auMOIEUCTBUS,
YIIPYroro HEeHTPaJIbHOIO B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOBUKHO).

Pemenne 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

OmnpeneneHue pabOThI CUITBI YIIPYTOCTH

IIPY MOJBEME TPY3a C UCIOJIb30BAHUEM
HETOABMKHOTO U MOJIBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepeHue noTeHIMaaIbHON SHEPTUU YIPYTo
nehOpMUPOBAHHOMN MPY>KUHBI.
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N3mepenne KNHETHYECKOW SHEPTUHN TeJa

110 JUIMHE TOPMO3HOI'O ITYTH.
OKCNEpUMEHTAIBHOE CPAaBHEHNE NU3MEHEHUS
IMOTEHIIMAJIbHON U KUHETUYECKOW SHEPTUM Tena
IIPU ABMYKEHHUH 10 HAKJIOHHOW IIOCKOCTH.
DKCHEepUMEHTaIbHAs MTPOBEPKA 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPrUun

pv CBOOOJIHOM TaJICHUHU.

[Ipumenenune 3aKk0Ha COXpaHEHUs
MEXaHWYECKOW HEPTUHU JUIS pacyéra

MOTEHIIMAIbHOW U KUHETUYECKOW SHEPTHUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHAa
COXpPAaHCHHUA MEXaHUYECKOH OHCPIUuu

Hror

0 TIO pa3erny

40

Pa3znen 2. Mexannueckue Ko

JIe0AHUA U BOJTHBI

2.1

Mexannueckue
KoJicOaHus

7

KosebarenpHoO€e OBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKN
KoJie0aHui: epuo,
4acToTa, aMIUIUTY/a.
Maremarnueckui u
NPYKUHHBIN MasTHUKH.
[IpeBpatieHre 3HEpPrun
P KoJeOaTeIbHOM
JIBUYKEHUU.

3aryxaronue KoieOaHus.
BreinykneHHbie Kosie0aHus.
Pe3onanc

HaGnronenune xonebanuii moa QJeHCTBUEM CHUIT
TSKECTU U YIIPYrOCTH U OOHApyKEHHE
NOJI00HBIX KOJIEOAHUHN B OKPYIKAIOIIEM MUDE.
AHanu3 xonebaHuil rpy3a Ha HUTH U

Ha nipyxuHe. OnpeeseHne 9acToThl
KoJIe0aHU MaTeMaTHIECKOTO U MPY>KUHHOTO
MasITHUKOB.

Hab6mronenne n o0ObICHEHHE SIBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIA
KOJIcOaHUH TTOABEIIEHHOTO K HUTH T'py3a

OT JUTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAHMI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACChI I'py3a.

Hab6mronenne u o0cyXaeHNE OMBITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTD IEpUoa
KoJie0aHU MPYKUHHOTO MasSTHHKA OT MacChl
rpy3a ¥y )KECTKOCTU IIPYKUHBI.

[IpuMeHeHrne MaTeMaTHIeCKOTO U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJIEIICH JIJIsl ONTMCaHUS
KoJIe0aHU B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBSI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOTHI (1epuoaa) KojieOaHuit
H3mepenue yckoperusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4yecKrue BOIHBI.
CBolicTBa MEXaHUUCCKUX
BOJH. [IpogonbHeie 1
MorepeyHbie BOJIHBL. JJInHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHndecKrne BOJTHBI

B TBEPIIOM TEJE,
celiCMHYECKHE BOIHBI.
3ByK. ' pOMKOCTB 3ByKa 1
BbICOTa TOHA. OTpaxeHue

3ByKa. IHQpa3Byk u
YIBTPa3BYyK

OOHapyXeHHE ¥ aHAJIN3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoIl[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETIN) U
oOHapyKeHHEe aHAJIOTUYHBIX BUIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJIHBI HA BOJE).
Briuncnenue 1auHbI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCnepUMEHTAIbLHOE OTpEeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJIEOAHUH.
Habnronenune 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIIE, C UCITOJIb30BAaHUEM
MY3BIKaIbHBIX HHCTPYMEHTOB).

Hab6monenue v 00bsiCHEHUE SIBIICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHaJIN3 OPUTHHAIIBHOTO TEKCTA, IMTOCBAILIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (WK yJIBTPa3BYyKa)

B TEXHUKE (3XOJIOKaIus, YIbTPa3BYK

B MEAMIIMHE U JIp.); BHITOJHEHHUE 3a/laHui

0 TEKCTY (CMBICIIOBOE UTEHHUE)

Hroro no pazneny

15

Pasznen 3. 3JIeKTpOMaI‘HI’ITHOG MoJI¢ M 3JICKTPOMArHMTHBIC BOJIHbI

3.1 | DmekTpoMarHuTHoe 6 DIJIEKTPOMATrHUTHOE TOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX
1oJie u DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
AJIEKTPOMArHUTHBIE CaoiicTBa MIOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIbHOE U3YYEHHE CBOKCTB
[Ikana 3J€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM UYHUCIIE
BOJIH. Mcrionb30Banne C MIOMOILbIO MOOMJIBHOTO TEJIE(POHA).
AJIEKTPOMAarHUTHBIX BOJIH AHanmn3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOr0 OpraHu3ma.
DJIeKTpOMarHuTHas MpUpoJa | AHAJIM3 TEKCTOB, ONMUCHIBAIOLIUX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUS B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH JIEKTPOMArHUTHBIX BOJH
B TEXHHKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ncnonap3oBaHUEM QOPMYIT
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTBI CBETA
Hroro no pazneny 6
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Paznea 4. CBeToBbIC SIBJICHUSA

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas mozenb cBerta.
Hcrounuku cera.
[IpsamonuHerHoe
pacnpoCcTpaHEHHUE CBETA.
3armenus ConHua v JIyHbI.
Otpaxenue ceera. [1nockoe
3epKaJI0. 3aKOH OTPaKCHUS
CBETAa.

IIpenomienue cBera. 3aKoH
npesomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHHSI B ONITHYECKUX
CBETOBOJIaX

HabGmronenue onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEITHOTO PacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U TIOJIYyTEHU),

Y UX UHTEPIpPETALMS C UCIIOIb30BAHUEM
MOHSITUSI CBETOBOT'O JIyyYa.

OOBsiCHEHUE ¥ MOJICTTUPOBAHNE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS
CBETOBOTO JIy4a OT yrja MajeHusl.

N3ydenue cBOMCTB N300paXKeHUsS B IIIOCKOM
3epKalie.

HabGnronenue u o0bsicHEHUE ONBITOB

0 TOJIYYEHUIO0 U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB TIO MPEJOMJICHUIO CBETA
Ha TPAHUIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPAKEHUEM.
Hccnenosanue 3aBUCUMOCTH yIiia
MPEJIOMJICHHS OT yrjia MaJieHusi CBETOBOIO Jiy4ya
Ha TPAHUIIE «BO31YX—CTEKIIO».
PacnioznaBanue siBICHUN OTpakKeHUS U
MPEJIOMJICHHS CBETA B MTOBCETHEBHOM JKU3HU.
AHali3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MHUpaxa.

Pemrenue 3ama4 ¢ MCHOIb30BAaHUEM 3aKOHOB
OTPaKEHHUSI U TIPEJIOMIICHHSI CBETA
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4.2 | JIUH3BI U ONITUYECKUE 6 JIunza. Xon nyueit B iunH3e. | [lonydyeHnue n3o00pa>keHHil ¢ TOMOIIbIO
npubopsI OnTuyeckas cucrema coOuparolel 1 paccerBaroIel JTUH3.
¢doroanmnapata, Mukpockomna | OnpeneneHue GOKYCHOrO pacCTOSHUS U
u teneckona. ['ma3 kak ONTUYECKON CHUJIBI COOMPAIOIIEH JIMH3BI.
ONTHYECKas CUCTEMA. AHaJIM3 yCTpOMCTBA U IPUHLUIIA IEUCTBUS
bnuzopykocth u HEKOTOPBIX ONTHYECKUX NPUOOPOB:
JaTbHO30PKOCTh doToannapara, MUKPOCKOIIA, TEJIECKOMA.
N3yuenue monenu ria3a Kak ONTHYECKON
CUCTEMbI. AHAIIU3 SIBJIEHUN OJIM30PYyKOCTU
U JAJIbHO30PKOCTH, PUHIUIIA JEHCTBUS
OYKOB
4.3 | PaznoxeHue 6enoro 3 Paznoxxenne Genoro ceera HabGnronenue paznoxxeHus 6e1oro cera
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
CroxeHue CreKTpaJIbHbIX HaGmronenrie 1 00bsICHEHUE OIBITOB
uBeToB. Jlucnepcus ceera 0 MOJTYYEHHUIO O€I0ro CBETa MPH CIOKEHUU
CBETa PAa3HBIX L[BETOB.
[IpoBenenune u 0ObICHEHUE OIBITOB
110 BOCHPUSITHUIO IIBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 IIBETOBbIE (DUITLTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3nen S. KBanToBbIC SIBJICHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u O6cyxnenue 1enu onbiToB Pesepdopaa

IIOIJIOIICHHE CBETA
aTOMOM

IJIaHETapHask MOJENb aTOMa.
Mogens atoma bopa.
Hcnyckanue u normioueHue

ITIO UCCIICAOBAHHUIO aTOMOB, BBIJIBUXKCHHC
TUIIOTE3 O BO3MOKHBIX PE3YyJibTaTax OIIBITOB
B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoCHU:A
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cBeTa aToMOM. KBaHTHI.
JIuHenyaTple ClIeKTPhI

aToMOB, (OPMYJIMPOBAHUE BHIBOJIOB

Y3 PE3YJIbTATOB OIBITOB.

OO6cyxkaeHue MpoOTUBOPEUNiA IITaHETAPHON
MOJIETIM aTOMa U OCHOBAHUM JJISI TUIIOTE3bI
bopa o craimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
HaGmroieHre CruloniHbIX U JIMHEHYaThIX
CIIEKTPOB HU3JIyYEHHUS PA3JIUYHBIX BEILIECTB.
OObsicHEeHUE JIMHEMUYAThIX CIIEKTPOB U3JTy4EHUS

5.2

CtpoeHue aToOMHOT0
sanpa

PannoakTuBHOCTB. Anb(da-,
0eTa- U raMMa-u3JTydeHUSI.
CtpoeHne aTOMHOr O s/ipa.
Hyxmonnas moaens
aToMHOro sigpa. M3otomnsl.
PagnoakTusHBIE
npespanienus. [lepuon
roJjiypacraga aTOMHBIX SIAEP

OO6cyx)aeHne BO3MOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS Sapa.

Onpenenenune coctasa siAep MO 33JaHHBIM
MacCOBBIM M 3apsJI0BBIM YUCIIAM H

10 MOJIOKEHUIO B IEPUOJINYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U €ro
NIOJIO’KEHHUSI B IEPUOAMYECKON CHCTEME

P O-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL] IO TOTOBBIM
dbotorpadusim.

OO6HapyxeHre 1 U3MEpPEHUE PagualiOHHOTO
¢doHa ¢ MOMOIIIBIO JO3UMETPA, OLICHKA €0
WHTEHCUBHOCTH.

Anam3 OHOJIOrHYeCKUX U3MCHEHMH,
IPOUCXOIAIIUX MOJ ACUCTBUEM
PaMOAKTUBHBIX U3JTYYEHHM.

Hcnons30BaHne palMOAKTUBHBIX W3JIYy4E€HUAM
B MEJIMIMHE
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5.3 | SnepHble peakuu 7 Snepnsbie peakiuu. 3akoHbl | Pemienue 3ama4 ¢ MCMONb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsiI0BOrO U COXpaHEHMUSI MaCCOBBIX U 3apSAJOBBIX YHCEI
MacCOBOr'0 YHCE. JHEPIUsl | Ha ONPEIEICHUE PE3yJIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX s1ep. CBsA3b | peakUnii; aHaJIU3 BO3MOKHOCTH WIN
Macchl ¥ dHepruu. Peakuium | HEBO3MOXXHOCTH SIACPHOM peaKinu.
CUHTE3a U JCJICHUS sIIep. OueHka 3HEpruM CBSI3U AJI€p C UCTOIb30BAHUEM
Hctounuku sneprun ConHia | GopMyibl DUHIITEHHA.
v 3BE31. SnepHas OO6cyx/1eHne NepCrneKTUB UCIIOJIb30BAHUS
sHepreTuka. [lencreus YIIPaBJIIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
paZMOaKTUBHBIX U3ydeHU | OOCYXAEHUE NPEUMYILECTB U 3KOJIOTMYECKHUX
Ha KUBBIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHON YHEPreTUKOM
Hroro no pazneny 17

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

IToBTOpEHME U
o0o01ieHue
coJiepKaHus Kypca
busukn 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHrEe TTPEIMETHOTO
COZICpKaHMsI M OTIBITa
JeSITebHOCTH,
PUOOPETEHHOTO

IIPU M3Y4EHUH BCETO Kypca
($U3MKH OCHOBHOT'O OOIIETO
o0pa3oBaHUAI.

[loaroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
HK3aMEHY 10 (PU3UKE

JUTsL O0yYarouxcs,
BBIOPABIINX ITOT y4EOHBIM
npeaMeT

Brimonnenue ydeOHBIX 3a1aHUH, TPEO yIOIIHIX
JIEMOHCTPAIMK KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTyYEHHBIX 3HAaHUH

JUIS1 HAYYHOT'O OOBSCHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOIEeW NPUPOJE,

B IIOBCEIHCBHOM *KU3HHU U BBISBIICHHS
(bU3HUECKIUX OCHOB Psi/ia COBPEMEHHBIX
TEXHOJIOTH;

— NMPUMEHEHHUS OCBOCHHBIX
AKCTIIEPUMEHTAIBHBIX YMECHHI

JUISL UCCIICIOBaHUS (DPU3HYECKUX SBIICHHM,
B TOM YHCJI€ JJII IPOBEPKH THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEINOIAraouX UCIOIb30BaHNe (HU3MUECKUX
MOZEJIE 1 OCHOBAHHBIX HA COAECPKAHUU
Pa3IMYHBIX Pa3AeiioB Kypca (PU3UKH.
BrinmonHenue u 3anuTa rpynmnoBbIX WA
WHIMBUTyaTbHBIX TPOEKTOB, CB3AHHBIX

C coJiep)kaHueM Kypca (pu3uku

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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MHOYPOUYHOE IIVIAHUPOBAHUE

7 KJIACC

Ne Tema ypoka DJNEeKTPOHHBIEC IUPPOBBIE

/T 00pazoBaTebHBIE PECYPCHI

1 |[[®u3uka — HayKa o npupoje. SABICHUS TPUPOIBI. [[1]
duznueckue sBIeHUA| |

2 |[[[MexaHuueckue, TEIIOBbIE, SJIEKTPUUECKHE, MATHUTHBIE, [[1]

CBETOBBIE, 3BYKOBBIE SIBJIICHUA| |

‘3 ”[[CDI/IBI/I‘-IGCKI/IG BEJIMYMHBI U UX U3MepeHue] | H[[]]

4 |[[[Ypok-uccnenoanue "VM3Mepenue temnepaTypsl npu [[1]
MTOMOLUIH JKUJKOCTHOT'O TEPMOMETpA U TaTUHKA
Temmeparypsl"]]

5 |[[[Kak ¢u3uka u Apyrue eCTeCTBEHHbIC HAYKU U3YYalOT [[bubmuoTeka [IOK
npuposay. EcrectBeHHOHay4YHBINM MeTO To3HaHus. Onucanwne|https://m.edsoo.ru/ff09172a]]
(U3MYECKUX SBICHUN C TIOMOIIBIO MOJIeNei ||

6 |[[Ypok-uccinenosanue "l[IpoBepka runoresbl: JaaTbHOCTh [[1]

MOJIETA IIAPHKA, MMYIIEHHOTO TOPU30HTAIBHO, TEM OOIIBIIIE,
4yeM 00JIbIIe BhICOTa ITycka']]

7 |[[[CTpoenne BemecTBa. ONBITHI, TOKa3bIBatomue quckpetHoe ||[[bubmuorexa [JOK
CTpOCHHE BelecTBa] ] https://m.edsoo.ru/ff09fe0al]]

8 |[[[dBuxxeHue yacTui BeuiecTna | [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0a013¢]
]

9 |[[[Ypoxk-uccnenoanue «OnbITH 10 HAOIIOEHHIO TETIOBOTO |[[[]]
pacipeHus ra3oBy»| |

‘10 H[[ArperaTHHe COCTOSIHMSI BEIlleCTBa| ] H[[]]

11 ||[[B3aumocBsI3b MeX 1y CBOWCTBaMHU BELIECTB B Pa3HBIX [[bubanoreka LIOK
arperaTHBIX COCTOSIHUSIX U UX aTOMHOMOJIEKYIISIPHBIM https://m.edsoo.ru/ff0a0378]
ctpoerreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJIBI] | ]

12 |[[[Mexanunueckoe nBukeHue. PaBHomepHoe 1 [[bubmuoTexa [IOK
HEpaBHOMEPHOE JBIKEHHUE] | https://m.edsoo.ru/ff0a05¢c6]

]

13 |[[CxopocTb. Enqunuiisl ckopoctH]] [[BubmmoTteka [IOK
https://m.edsoo.ru/ff0a079¢]
]

14 |[[PacdeT myTH 1 BpEMEHH ABUKEHHS || [[BubmmoTrexa [IOK

https://m.edsoo.ru/ff0a0ae4]]

15 ||[[[Unepuumst. 3akoH nHepuuu. B3aumoaeicTeue Ten Kak [[bubanoreka LIOK
MpUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS Te| | https://m.edsoo.ru/ff0a0c10]

]

16 ||[[ILmoTHOCTB BemecTBa. PacdueT macchl m o0bema Tena 1o ero ||[[ bubmmorexa [IOK
TJIOTHOCTH | https://m.edsoo.ru/ff0a0fee]]

17 ||[[[JTabopaTopHas paboTa «Onpenenenue mioTHocTy TBEPROTO||[[]]

Tenay] |




No Tema ypoka DOneKkTpoHHBIE U(PPOBHIC
n/n o0pa3zoBaTeNbHBIC PECYPChHI
18 |[[[Pemenue 3anau o Teme "ILoTHOCTH BemecTBa' || [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0al23c]
]
19 |[[[Cuna kak xapakTepucTuKa B3aumoencTaus teia. Cuna [[1]
yrnpyroctu. 3akoH ['ykal]|
20 |[[[JTaGopaTopHas paboTa «3ydeHne 3aBUCUMOCTH (1]
pacTshxeHus (nedopmarin) Ipy>KUHbI OT TPUII0KEHHON
CHJIBI»| |
‘21 ”[[}IBneHHe TaroteHust. Cuna TsxecTu]] H[[]]
22 |[[[CBs13b Mex Ty CHIION TSKECTH M Maccoid Tena. Bec Tena. [[bubmuoTeka [IOK
Pemenne 3amaa mo treme "Cuna tsokectr' ]| https://m.edsoo.ru/ff0al778]
]
23 |[[[Cuna TsxecTr Ha Apyrux nia”erax. duznueckue [[bubanoreka LIOK
XapaKTEPUCTUKH TIIIAHET| ] https://m.edsoo.ru/ff0al1502]
]
24 |[[U3mepenue cun. Jlunamomerpl]| [[Bubmmoreka [IOK
https://m.edsoo.ru/ff0al8cc]]
25 |[[[Bec Tena. HeBecomocTs|| [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0al778]
]
26 |[[[Cnoxenue NBYX CHIJI, HAITPABICHHBIX MO OJJHON MPSIMOM. [[bubmuoTeka [IOK
PaBHonelicTByromas cui|| https://m.edsoo.ru/ff0ala70]
]
‘27 H[[PemeHHe 3aaa4 no teme "PaBHoaericTByromas cui'|] H[[]]
28 |[[[Tpenue ckonbxeHnus u TpeHue nokosi. Tpenue B npupose u ||[[bubmmoreka [IOK
TeXHHUKE] ] https://m.edsoo.ru/ff0alb9c]
]
29 |[[[J]TabopaTopHas paboTa «3ydeHre 3aBUCUMOCTH CHJTBI [[Bubmmorexa [IOK
TPEHUSI CKOJIBKEHUS OT CUJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8]]
CONPHUKACAIOIIMNXCS TOBEPXHOCTEN» ] |
30 ||[[Pewmenue 3a1a4 Ha onpeeeHUe PaBHOACHCTBYIOIIEH [[1]
CUIIBI | |
31 |[[[Pemenne 3amau mo TemaM: «Bec Tenay, «I'padudeckoe [[BubmmoTrexa [IOK
n3o0paxenue cumy, «Cuibly, «PaBHoaeicTByromas cun»]]  |https://m.edsoo.ru/ff0alde0]
]
32 |[[[KonTponsHas paboTta mo Temam: «MexaHn4ecKoe [[1]
JIBIDKEHHEY, «Macca, INIOTHOCThY, «Bec Temay,
«I"paduueckoe nzobpakenue cuiny, «Criibi»]|
33 |[[[[{aBnenne. CiocOOBI yMEHBIIECHUS U YBEITHUCHHUS [[Bubmmorexa [IOK
TaBacHUA| | https://m.edsoo.ru/ff0a20a6]
]
34 |[[/1aBiieHHe raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, [[BubaunoTeka [JOK
TeMIiepaTypsl| | https://m.edsoo.ru/ff0a2376]
]




razamu. 3akoH Ilackaisi]]

No Tema ypoka DOneKkTpoHHBIE U(PPOBHIC
n/n o0pa3zoBaTeNbHBIC PECYPChHI
35 |[[[Tlepenaya naBieHust TBEPABIMU TEIAMH, KUJIKOCTSIMHU U [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0a25b0]
]

36

[[[laBiieHHE B )KUJIKOCTH M T'a3€, BHI3BAHHOE JICCTBUEM CHUJIBI
TSKECTH | |

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a2718]

]

37

[[Pewmenue 3anau o Teme «JlaBiaeHue B KUIKOCTH U Tase.
3axon Ilackamns»]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a2826]

]

38

[[Coobmraromuecs: cocysi]|

[[Bubmmoreka [IOK
https://m.edsoo.ru/ff0a2970]

]

39

[[TuopaBanueckuii mpecc|]

[[Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136]

]

KOHCTPYHPOBAHUE JIOJKHU U OIpeieieHne e
rpy3onoabéMHoOCTH" ]|

‘40 ”[[MaHOMeTpBI. [TopuiHeBoit )KHUAKOCTHBIN HacoC|| H[[]]
41 |[[[At™ocdepa 3emmu. [Ipuannb cymecTBoBanus Bo3aymHO# ||[[bubmuoreka [IOK
0000ukH 3eMiu. 3aBUCUMOCTh aTMocdepHoro nasieHus ot |https://m.edsoo.ru/ff0a2b5a]
BBICOTBHI HaJl ypOBHEM MODsi| ] ]
42 |[[Bec Bozmyxa. ATmMocdepHoe naBieHue] ] [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a2bsa]
]

43 |[[U3mepenue atmocdeproro gaBienus. Onwit Toppuuennu]] ||[[bubmuoreka [IOK
https://m.edsoo.ru/ff0a2da8g]
]

44 |[[3aBUCUMOCTH aTMOC(HEPHOTO JIABJICHUS OT BHICOTHI HAJL [[bubanoreka LIOK
YpOBHEM MOps] | https://m.edsoo.ru/ff0a2fc4]]

45 |[[bapomerp-anepoun. ATMochepHOe AaBlIeHHE Ha [[bubmuoTeka [IOK
pa3IUYHBIX BHICOTAX]| https://m.edsoo.ru/ff0a2fc4]]

‘46 H[[PemeHHe 3amay o Teme " AtmocdepHoe nasieHue' || H[[]]

47 |[[[de#cTBUE )KUAKOCTH U Ta3a Ha MOTPyXKeHHOE B HUX Teo. ||[[bubmmoreka IIOK
ApxumenoBa cuial] https://m.edsoo.ru/ff0a3276]

]

48 |[[JTaboparopHas paboTa «OnpenerneHrne BEITATKUBAIOIIEH [[bubmuoTeka [IOK
CHJIBI, ICCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTHY»|] |https://m.edsoo.ru/ff0a33fc]]

49 |[[[JTabopaTopHas paboTa o Teme «MccaenoBanue [[Bubmmotexa [IOK
3aBHCHMOCTH Beca Teja B BOJIE OT 00bhEMa MmorpykeHHoi B |https://m.edsoo.ru/ff0a3514]
KUAKOCTb YacTH Tejiay] | ]

50 |[[[TInaBanme Ten]] [[BubmmoTteka [IOK

https://m.edsoo.ru/ff0a3a96]
]
51 |[[/TabopaTopHas pabota "KoHcTpyupoBanue apeomerpa uin ||[[]]




Ne
/i

Tema ypoka

DOneKkTpoHHBIE U(PPOBHIC
o0pa3zoBaTeNbHBIC PECYPChHI

52

[[Pewmenue 3anau o temam: «llnaBanue cynos.
BosnyxomnaBanuey, «/laBneHue TBEpAbIX TEN, KUIKOCTEH U
ra3oBy|]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a3654]

]

53 |[[[KouTponbHas paboTa mo Teme «JlaBneHue TBepIbIX Tell, [[1]
KHIKOCTEH U ra3oBy||
54 |[[[Mexanuueckas pabota]] [[Bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82]]
55 |[[[MomtHOCTh. EqrHUIIBI MOITHOCTH] | [[BubmmoTreka [IOK

https://m.edsoo.ru/ff0a3f82]]

56

[[Ypoxk-uccienoanue "Pacuér MOLIHOCTH, pa3BUBAEMON ITPU
moabEéme 1o JectHure" ||

[[1]

57

‘[[Hpocnﬂe MexaHu3Mbl. Peruar. PaBHoBecue cuit Ha pbryare] |

[N

58

[[Peruaru B TexHuKe, ObITY U ipupoe. JlaboparopHas
pabota «lccnenoBanue yCcaoBU paBHOBECHS phruara||

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a478¢]

]

59

[[Pewmenue 3a1ay o TeMe «Y CIOBHSI paBHOBECHS pbhluara»| |

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a48a6]

]

60

[[KoadduimenT nose3Horo AeHCTBHS MEXaHNU3MA.
JlaGoparopnas padota «M3mepenune KII/| nakmonHOM
MIJIOCKOCTH] |

[[1]

MomHocTh. DHeprus']]

61 |[[Pemenue 3amad mo Teme "Padora, momuocts, KIT/["]] [[BubmmoTreka [IOK
https://m.edsoo.ru/ff0a4c48]
]
62 |[[[Mexannueckas sHeprusi. Kuaetndeckas u noreHnuanpHas ||[[bubmuorexa [JOK
sHeprus|] https://m.edsoo.ru/ff0a4252]
]
63 ||[[3akOH cOXpaHEHHSI MEXaHUYECKON dHEpPruu]|| [[BubmmoTreka [IOK
https://m.edsoo.ru/ff0a4360]
]
64 ||[[ YpOoK-3KCIIEpUMEHT MO TeMe "DKCIEPUMEHTAIBHOE [[1]
ONpPEACIICHNE U3MEHEHUSI KHHETUYECKON U TOTEHIMAIBHOMN
SHEPIruU MPHU CKATHIBAHUM Teja M0 HAKJIIOHHOM ITOCKOCTH" ]|
65 ||[[KouTponbHas paboTa mo Teme «PaboTa 1 MOIITHOCTb. [[1]
DHeprusi»||
66 |[[Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme [[Bubmmotexa [IOK
"Mexannueckoe aBuxeHue" || https://m.edsoo.ru/ff0adee6]]
67 ||[[Pe3epBHBIi1 ypok. PaboTa ¢ Tekcramu 1o Teme "JlaBnenue ||[[bubmmorexka [JOK
TBEPBIX T, )KUJIKOCTEH U ra3oB"]] https://m.edsoo.ru/ff0a4ffe]]
68 |([[[Pe3epBHBIi1 ypok. PaboTa ¢ Tekcramu 1o Teme "PaboTa. [[1]

‘OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




8 KJIACC

TEOPHUH M UX ONBITHBIE MOJTBEPKACHUS ||

Ne Tema ypoka DJeKTpOHHBIEC TU(PPOBBIC
/T 00pazoBaTebHBIE PECYPCHI
1 [[OcHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOM [[BubmmoTrexa [IOK

https://m.edsoo.ru/ff0a5256]]

"OnpenesnieHne OTHOCUTEILHON BIAKHOCTH BO3yxa']]

2 [[Macca u pa3Mep aTOMOB M MOJIEKYJ] ] [[1]
3 [[Monaenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO [[bubmuoTeka [IOK
COCTOSTHHM BemiecTnal ] https://m.edsoo.ru/ff0a540¢]]
4 [[OOBsicHeHrEe CBOMCTB TBEPOTO, JKUJIKOTO U [[1]
ra3000pa3HOro COCTOSHUH BEIIeCTBAa HA OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-KMHETUYECKON TeOpHH | |
5 [[Kpuctamnmueckue u amopdHbIe Tena] | [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a5800]]
6 [[CmauuBanue U KanuuIsIpHOCTh. [ToBepXxHOCTHOE [[BubaunoTeka [JOK
HaTsDKeHHuE| | https://m.edsoo.ru/ff0a5530]]
7 [[ TerioBoe paciiMpeHue u cxaTue] | [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a5a26]]
8 [[Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO [[1]
TEIJI0OBOr0 ABMXKEHMS YaCTHIL] |
9 [[BuytpenHsist sHeprus. CriocoObl H3MEHEHUS [[bubmuoTeka [TOK
BHYTpEHHEHN dHEepruu] | https://m.edsoo.ru/ff0a5c60]]
10 | [[Buasl Teronepenaumn|| [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a6412]]
11 | [[Ypok-koHbepenius "TIpakTHyeckoe UCIOIb30BaHNE [[Bubmmoteka [IOK
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB B IEIISIX https://m.edsoo.ru/ff0a65¢c0]]
sHeprocoepexkenus " ||
12 | [[KoauyecTBO TEIUIOTHI. Y AebHAS TEIIOEMKOCTb| | [[BubmunoTexa [JOK
https://m.edsoo.ru/ff0a6976]]
13 | [[YpaBHeHue TemnoBoro Oananca. TeniooOMeH u [[bubmuoTexa [IOK
TEIIJIOBOE paBHOBecHE] | https://m.edsoo.ru/ff0a7088]]
14 | [[JTaboparopHas paboTta "MccnenoBanue siBIeHUS [[bubamoreka LIOK
TEIJI000MEHa MTPU CMEIIMBAHUN XOJIOJHON U TOpsSYCH https://m.edsoo.ru/ff0a6a98]]
BOABI" ]
15 | [[Pacuer kolm4YecTBa TEILIOTHI, HCOOXOIUMOTO JIJIS [[1]
HArpeBaHUs Tella U BBIASISIEMOT0 UM TIpU
OXJIAXKJICHUH | |
16 | [[JTaboparopHas paboTta "Omnpenenenue yaeabHOR [[bubanoreka LIOK
TEIUIOEMKOCTH BerrecTBa" || https://m.edsoo.ru/ff0a6bb0]]
17 | [[Dueprus TomiuBa. Y ieiabHas TEIJI0Ta CropaHus]| [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a7b5a]]
18 | [[IImaBieHre U OTBEPAECBAHUE KPUCTAIUYECKUX TE. [[BubmmoTreka [IOK
YV nenpHas TEIoTa IiaBiacHus || https://m.edsoo.ru/ff0a71d2]]
19 | [[JTabopaTopHas pabota "OnpeneneHue yaeabHON [[BubmuoTexa [JOK
TEIUIOTHI TIJIaBJIeHUs JIbaa" || https://m.edsoo.ru/ff0a72fe]]
20 | [[[TapooOpazoBanue u koHneHcanus. Mcnapenuel]| [[Bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c¢]]
21 | [[Kunenue. Y nenbHas TeIioTa mapooOpa3oBaHus U [[Bubmmoteka [IOK
KOHJIEHCAllUU. 3aBUCUMOCTb TEMIIepaTyphl KUreHus ot | https://m.edsoo.ru/ff0a786¢]]
aTMocGhepHOro JTaBJICHHS ||
22 | [[BnaxxnocTs Bo3nyxa. Jlabopatopnas pabora [[bubmamorexa LIOK

https://m.edsoo.ru/ff0a7628]]




23

[[Pemenue 3a1ay Ha ONpeEICHHE BIAKHOCTH
BO3ayXa]]

24

[[IIpuHuMITEI paboThI TEIIOBBIX ABUTaTeneil. [lapoBas
TypOuHa. JIBuraTenhr BHyTPEHHETO CrOpaHus ||

25

[[KILJ TermmoBoro apurarens. TenioBble ABUTATENH U
3alMTa OKpYyKarome cpebl||

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a7c7c]]

26

[[3aKOH cOXpaHEHHUS U IPEBPAILECHUS YHEPTUU B
TEIJIOBBIX Tporieccax|]

[[1]

27

[[TTonroToBKa K KOHTPOIBHOU pabOTE MO TeMe
"TeruioBblie siBIeHUS. MI3MeHeHne arperaTHbIX
cocTosiHMM BemecTna']]

[[BubaunoTeka [JOK
https://m.edsoo.ru/ff0a83{2]]

28

[[KonTposbHas pabota 1o teme "TermoBbie siBICHUSI.
M3menenue arperaTHbIX cOCTOSIHUM BenecTa'|]

[[Bubmmoreka [IOK
https://m.edsoo.ru/ff0a86ac]]

29

[[DnekTpusarus Ten. [[Ba poja 3IeKTprUIecKux
3apsiioB] |

[[1]

30 | [[Ypok-uccienoBanue "Dnexkrpusanus Tea uuaykuuen | [[]]
Y TIPY COMTPUKOCHOBEHUM" ||
31 | [[B3auMopeiicTBuE 3apsikeHHbIX Tel. 3akoH Kynonal]] [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a87¢4]]
32 | [[2nekTpuueckoe nose. HanpsixeHHOCTh [[bubmuoTeka [IOK
3JeKTpUdecKoro nosist. [IpuHIum cynepno3umu https://m.edsoo.ru/ff0a8a0a]]
AIIEKTPUYECKUX MOJIeH |]
33 | [[HocuTenu 3neKkTpuuecKux 3apsiioB. DJIEeMEHTapHBIN [[1]
3apsia. Ctpoenue atomal|
34 | [[ITpOBOAHUKH U TUDJICKTPUKHU. 3AKOH COXPAHEHUS [[BubmmoTteka [IOK
AIIEKTPUYECKOr0 3apsial] https://m.edsoo.ru/ff0a8ef6]]
35 | [[Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB [[Bubmmorexa [IOK
AIIEKTPUUYECKUX 3apsiioB]] https://m.edsoo.ru/ff0a90cc]]
36 | [[D7eKTpUUYECKHl TOK, YCIOBHS €0 CYIIECTBOBAHMUS. [[bubmuoTexa [IOK
VcTOYHHMKHY IEKTPUIECKOTO TOKa]] https://m.edsoo.ru/ff0a95a4]]
37 | [[AeicTBUS 3IEKTPUUECKOTO TOKA]] [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a96b2]]
38 | [[Ypok-uccinenoBanue "JlelicTBUE 3JIEKTPUUECKOTO (1]
I0JIS1 Ha MPOBOJTHUKYU Y TUAJIEKTPUKH" ||
39 | [[DnekTpudeckuii TOK B MeTalIaxX, )XUIKOCTAX U ra3ax]] | [[bubmmoreka [IOK
https://m.edsoo.ru/ff0a9838]]
40 | [[DnexTpuueckas 1eNb U €€ COCTaBHbIC YacTH ] [[1]
41 | [[Cuna Toka. JlabopaTopHas pabora "M3mepenue u [[Bubmmotexa [IOK
peryaupoBaHue CHIIbl Toka'"]] https://m.edsoo.ru/ff0a8bd6]]
42 | [[DnekTpuyeckoe HanpsbkeHue. BoabTmeTp. [[Bubmmoreka [IOK
JlaboparopHas pabota "M3MepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9%e14]]
HanpspkeHud " ||
43 | [[ConpoTuBiieHUE TPOBOAHUKA. Y ACIbHOE [[Bubmmorexa [IOK
COTMPOTHBIICHUE BemIecTBa] | https://m.edsoo.ru/ff0aa738]]
44 | [[JTabGopaTopHas paboTa "3aBUCUMOCTH dJiekTpuueckoro | [[bubmmoreka [[OK
COIIPOTHUBIICHUS MPOBOJIHUKA OT €T0 JUIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738]]
MIOTNIEPEYHOr0 CeUeHMs U Mareprana'|]
45 | [[3aBUCHMOCTH CHIIBI TOKA OT HampspkeHus. 3akoH Oma | [[bubmmoreka [JOK
JUTSl yJacTKa 1en#| | https://m.edsoo.ru/ff0aa44al]]
46 | [[JTabopatopnast pabota "HccnenoBanue 3aBucumoctu | [[bubmmoreka [JOK

CHJTBI TOKA, WAYIIETO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e]]




COIIPOTUBJICHUA PC3UCTOPA U HAIIPAKCHHA HaA
pesucrope']]

47

[[[TocnenoBarenbHOE U MapauIeIbHOE COSTMHEHUS
MIPOBOJHUKOB] |

[[1]

48

[[JTaGopaTopHast paGota "[IpoBepka rpaBuiia CI0KEHHS
HAINpsDKCHUH TIPH OCIIEA0BATEIBHOM COSTMHEHUH JIBYX
pe3uctopos']]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0aaa58]]

49 | [[JTabopaTopHas pabota "IIpoBepka npaswia 11 cwiibl | [[bubnumoreka [JOK
TOKa MPH NMapajIeIbHOM COSTUHEHUU pe3ucTopoB']] https://m.edsoo.ru/ff0aadle]]

50 | [[Pemenue 3aga4y HA IpuMeHeHUE 3akoHa Oma 11t [[BubmmoTrexa [IOK
Pa3ITUYHOTO COCTUHEHMS POBOTHUKOB] ] https://m.edsoo.ru/ff0aaf8a]]

51 | [[PaGoTa 1 MOLITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH [[Bubmmoreka [IOK
Jxoyns-Jlennal] https://m.edsoo.ru/ff0ab124]]

52 | [[J/Taboparopnas paboTa "Onpenenenue paboTh 1 [[bubmuoTeka [IOK
MOIITHOCTH IJIEKTPHIECKOTO ToKa'"]] https://m.edsoo.ru/ff0ab3e0]]

53 | [[Dnekrpudeckue nenu u notpedurtenu anekTpudeckoir | [[bubmmorexa [IOK
sHepruu B O0bITy. KopoTkoe 3ambikanme]] https://m.edsoo.ru/ff0ab660]]

54 | [[TIogroToBka K KOHTPOILHOU pabOTE MO TEMe [[bubmuoTeka [IOK
"DreKTpuUeCcKue 3apsabl. 3apsKCHHBIC TEla U UX https://m.edsoo.ru/ff0abd2c]]
B3aumoeicTBus. [loctosHubIN 3nekTprudeckuit Tok"]]

55 | [[KoHTposbHas paboTa 1mo Teme "DIeKTPUIECCKHe [[BubmmoTrexa [IOK
3apsabl. 3apsHKCHHBIC Tella U UX B3aMMOJCHCTBHSL. https://m.edsoo.ru/ff0abea8]]
ITocTosiHHBIN JIeKTpUYECKUi TOK' ]|

56 | [[IlocTostHHBIE MarHUTHI, UX B3aUMOJIEUCTBHE]] [[1]

57 | [[Ypok-uccnenoBanue "M3ydueHue mosaei moCTOSHHBIX [[BubmmoTteka [IOK
MarHuToB"]] https://m.edsoo.ru/ff0ac3d0]]

58 | [[MarautHOE 1oj1e. MarauTHoe moye 3eMJId B €ro [[Bubmmorexa [IOK
3HAYCHME JIJIS XKU3HH Ha 3emuie]] https://m.edsoo.ru/ff0acOba]]

59 | [[OmbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOro [[bubmuoTexa [IOK
TOKa MaruuTHOE 1moJie KaTyIIK{ ¢ TOKOM| | https://m.edsoo.ru/ff0ac1d2]]

60 | [[[IppumeHeHUE FTEeKTPOMArHUTOB B TEXHUKE. [[bubmuoTexa [IOK
JlaGopaTtopHast pabota "M3yueHnue aeicTBus https://m.edsoo.ru/ff0ac74a]]
MAarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM"]]

61 | [[DnekTpoaBuraTenb NOCTOSHHOTO TOKA. [[Bubmmotexa [IOK
Hcnonb30Banue MEKTPOABHTATENCH B TEXHUUECKUX https://m.edsoo.ru/ff0ac86¢c]]
yCTpoiCcTBax W Ha TpaHcmnopte. JlaboparopHas paboTa
"KoHCcTpyupoBaHHEe U U3y4eHUE paObOTHI
anekTpojasurarens']]

62 | [[OnbrTsel @apazest. 3aK0H 2JIEKTPOMAarHUTHON [[1]
uHaykiuu. [lpasuno Jlennal]

63 | [[Onekrporeneparop. CrocoObl NOTYUECHHUS [T1]
3JIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUH] |

64 | [[[TogroToBKa K KOHTPOJIBHOM paboTe MO TeEME [[1]

"DIeKTpUUECKNE U MarHUTHBIE sIBJICHUS " ||

65 | [[KoHnTposbHas paboTa 1o Teme "DIeKTPUIeCKue 1 [[BubmmoTrexa [IOK
MarHUTHEIC siBIeHUA"|] https://m.edsoo.ru/ff0acb14]]

66 | [[Pe3epBHblit ypok. PaboTa ¢ TekcTamu 1mo Teme [[bubmuoTeka [IOK
"TermtoBbie sBiacHUS"]] https://m.edsoo.ru/ff0accSe]]

67 | [[Pe3epBHblit ypok. PaboTa ¢ TekcTamu 1mo Teme [[bubmuoTexa [IOK

"[TocTosHHBIN NeKTpUUECKUid TOK"]]

https://m.edsoo.ru/ff0acdc6]]




68

[[Pe3epBHBIii ypok. PaboTa ¢ TekcTamu o Teme
"MaruuTHbI€ siBJIeHHS" ] ]

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

rpaBUTalnOHHOrO 1eHTpa (CoHevHas cucrema).
lanakTuku"]]

9 KJIACC
Ne Tema ypoka DJEeKTpOHHBIEC TU(PPOBBIC
/T 00pa3oBaTebHBIE PECYPCHI
1 [[Mexanndeckoe aBrxeHne. MarepuanbHas Toukal] [[1]
[[Cuctema orcueTa. OTHOCHTEIBHOCTh MexaHudeckoro | [[bubmunorexa [JOK
JBIOKCHUA | | https://m.edsoo.ru/ff0ad474]]
3 [[PaBHOMEpHOE IPSIMOJIMHEMHOE JBUXKEHNUE] | [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0ad19a]]
4 [[HepaBHOMepHOE nipsiMosinHeiiHoe ABMkenue. Cpennss | [[]]
Y MTHOBEHHAasi CKOPOCTh]]
5 [[[IpsimonHENHOE PABHOYCKOPEHHOE JIBUKEHUE. [[Bubmmoreka [IOK
Yckopenuel]] https://m.edsoo.ru/ff0ad8d4]]
6 [[CxkopOCTh MPAMOJIUHENHOTO PAaBHOYCKOPEHHOTO [[1]
nskeHus. ['papuk ckopocti]]
7 [[JTaGopaTopHas pabota "Onpenenenue yckopenus tena | [[bubmuorexa [JOK
IPU PABHOYCKOPEHHOM JIBHYKCHUU IO HAKJIOHHOMH https://m.edsoo.ru/ff0adb18]]
miockoctu'"|]
8 [[CBobomHOE magenue Ten. OnbiTel [anunes|] [[1]
9 [[PaBHOMEpHOE IBMKEHUE 110 OKpYKHOCTH. [lepuon u [[Bubmmoreka [IOK
gactoTa oOparenus. JIuHeitHas u yrioBast cKopocTu|] https://m.edsoo.ru/ff0ael76]]
10 | [[LlenTpocTpemMuTenbHoe ycKopeHue]| [[1]
11 | [[TIepBsrit 3akoH HptoToHa. BexTop cuis]] [[BubmmoTrexa [IOK
https://m.edsoo.ru/ff0ae612]]
12 | [[Bropoii 3akoH HetoToHa. PaBHOAEHCTBYIOMIAS cUal | [[Bubmmorexa [IOK
https://m.edsoo.ru/ff0ae72a]]
13 | [[Tpernii 3akon HetoToHa. Cyneprno3unus cui|] [[Bubmmorexa [IOK
https://m.edsoo.ru/ff0ae982]]
14 | [[Pemenue 3ana4 HAa mpuMeHEeHUE 3akOHOB HproTOHA] | [[BubmmoTrexa [IOK
https://m.edsoo.ru/ff0aeb6c]]
15 | [[Cuna ynpyroctu. 3akon ['yka]] [[Bubmmoreka [IOK
https://m.edsoo.ru/ff0aeca?]]
16 | [[Pemenue 3anau no teme «Cuiia ynpyroctuy|| [[1]
17 | [[JTaGopatopHas paboTa «OnpeneneHue KeCTKOCTH [[Bubmmoteka [IOK
PYKUHBIY] | https://m.edsoo.ru/ff0aee28]]
18 | [[Cuna Tpenus]] [[BubmmoTtexa [IOK
https://m.edsoo.ru/ff0af738]]
19 | [[Pemenue 3agay no teme «Cuiia TpeHUs»| | [[BubmmoTtexa [IOK
https://m.edsoo.ru/ff0afa26]]
20 | [[JTaGopaTopHas pabota "Onpenenenue koddpdurmenta | [[budbmuorexa [JOK
TPEHUS CKOJbX)eHH"]] https://m.edsoo.ru/ff0af8be]]
21 | [[Pemienue 3agau 1o Teme ""3akonsl Herorona. Cuna [[BubmmoTtexa [IOK
ynpyroctd. Cuna tpenus"]] https://m.edsoo.ru/ff0afb8e]]
22 | [[Cuna TSHKECTH M 3aKOH BCEMUPHOTO TSTOTECHHUS. [[Bubmmorexa [IOK
YckopeHne cBOOOAHOTO nageHws | | https://m.edsoo.ru/ff0af044]]
23 | [[Ypok-koHbepeHus "J[BIKeHUE TET BOKPYT [[1]




24 | [[Pemenue 3ana4 no teMe "Cuia TSKECTH U 3aKOH [[bubmuoTeka [IOK
BCEMHPHOTO TATOTCHUS" || https://m.edsoo.ru/ff0af5{8]]
25 | [[IIepBas kocmuueckas ckopocTb. HeBecoMocTs 1 [[bubanoreka LIOK
neperpys3ku| ] https://m.edsoo.ru/ff0af33c]]
26 | [[PaBHOBecue MaTepuanbHOW TOUKUA. AOCOITIOTHO [[bubmuoTeka [IOK

TBEpAOE Tesi0. PaBHOBECHE TBEPIOTO TENA C
3aKpEIUIEHHON OCBIO BpalleHus. MomeHT cuibl. LleHnTp
TSKECTH | |

https://m.edsoo.ru/ff0afe36]]

27

[[PaBHOBecHe MaTepHallbHON TOYKU. AOCOIIOTHO
TBEpAOE Tes0. PaBHOBECHE TBEPAOTO TENA C
3aKpEIUIEHHON OCBIO BpalleHus. MomeHT cuibl. LleHnTp
TSKECTH | |

[[1]

28 | [[Pemenue 3anay no teme "MomeHT cuiibl. LleHTp [[bubmuoTeka [IOK
TsokecTn'" || https://m.edsoo.ru/ff0b02b4]]
29 | [[TToaroToBKa K KOHTPOJILHOU pabOTE MO TeEMe [[bubmuoTeka [IOK
"Mexanundeckoe nprxkeHne. B3aumopeiicteue Ten'"]] https://m.edsoo.ru/ff0b0408]]
30 | [[KonTponwsHas pabota mmo Teme "MexaHndeckoe [[Bubmmorexa [IOK
nerokeHue. Bzanmoneiicteue Ten']] https://m.edsoo.ru/ff0b06ec]]
31 | [[Mmnynbe Tena. MMmynbe cuiibl. 3aKOH COXpaHEHUS [[BubmmoTrexa [IOK
UMITyJIbCa. YTIPYroe U HEeYNpyroe B3auMoieicTaue]] https://m.edsoo.ru/ff0b07fa]]
32 | [[Pemenue 3ana4 o Teme "3aKOH COXpaHEHUs [[Bubmmoreka [IOK
ummynbsca']] https://m.edsoo.ru/ff0b096¢]]
33 | [[Vpok-koHpepeHus "PeakTHBHOE TBUKEHUE B [[1]
IpUpoAe U TexHuke"|]
34 | [[Mexanundeckas paboTa ¥ MOIIIHOCTB | | [[BubmmoTrexa [IOK
https://m.edsoo.ru/ff0b0a84]]
35 | [[PaboTa cuiIbI TSDKECTH, CHUITBI YIPYTOCTH W CHJTBI [[BubmmoTrexa [IOK
TpeHus|| https://m.edsoo.ru/ff0b0db8]]
36 | [[JTaGoparopHas pabota «OnpeneneHue paboThl CHITBI (1]
TPEHHUS IPU PABHOMEPHOM JBMKCHUHU TeJa IO
TOPU30HTAJILHOW MOBEPXHOCTH] |
37 | [[Cs3b sHeprun u padothl. [loTeHnmanbHas sHeprus| | [[1]
38 | [[Kuneruueckas sneprusi. Teopema o KHHETUYECKOM [[bubmuoTexa [IOK
sHeprum|| https://m.edsoo.ru/ff0b0c32]]
39 | [[3akoH coXpaHEHHs SJHEPTUU B MEXaHUKe] | [[1]
40 | [[JTaGopaTopHas pabota «3y4yenue 3akona coxpanenus | [[bubmuorexa [JOK
SHEprum»|] https://m.edsoo.ru/ff0b12fe]]
41 | [[KonebarenbHOE ABMKEHUE U €r0 XapaKTEPUCTHKH] | [[BubmmoTreka [IOK
https://m.edsoo.ru/ff0b1858]]
42 | [[3aryxatomue konebanus. BeiHy)knennbie konebanus. | [[bubmuorexa [JOK
Pe3onanc]] https://m.edsoo.ru/ff0b2010]]
43 | [[Marematn4eckuii 1 NpY>KUHHBINA MasgTHUKH | | [[1]
44 | [[Ypok-ucciaegoBanue «3aBUCUMOCTb MEPHOJIA [[BubmmoTrexa [IOK
KoJe0aHui OT KECTKOCTH MPYKUHBI M MAacChl rpy3an]] https://m.edsoo.ru/ff0b197a]]
45 | [[ITpeBpanieHue SHEPTUM MPU MEXAHUUECKUX [[1]
KoseOaHusx ||
46 | [[JTaGopatopHas pabota «OnpeneraeHne 4acTOThl 1 [[Bubmmoreka [IOK
nepuoJia KojaeOaHuil MpyKMHHOTO MasiTHUKay] | https://m.edsoo.ru/ff0blaec]]
47 | [[JTaGopatopHas pabota «IIpoBepka HE3aBUCUMOCTH [[BubmuoTexa [JOK

nepuo/ia Konebanuii rpysa, MoABEIIEHHOTO K HUTH, OT
MacChl rpy3a»]]

https://m.edsoo.ru/ff0b197a]]




48

[[Mexanuueckue BoIHbL. CBOMCTBA MEXaHUYECKUX
BOJIH. [Ipo0sibHBIE M TONIEPEYHBIE BOJIHBI| |

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b21fe]]

49

[[Ypok-koHbepeHnus "MexaHu4ecKre BOJTHBI B
TBEPAOM Teiie. CelicMUYeCKre BOIHBI' ||

[[1]

50

[[3Byk. PactipocTpaneHue u oTpakeHue 3ByKa| |

51 | [[VYpok-uccnenoanue "Habmronenne 3aBUCUMOCTH [[1]
BBICOTHI 3BYKa OT YacTOThI'"]]
52 | [[T’pomMKOCTh 3ByKa U BbICOTA TOHA. AKYCTUYECKUI [[1]
pe3oHaHc]]
53 | [[Vpok-koHpepenmus "YapTpa3Byk u MHPPa3BYK B [[BubmuoTexa [JOK
npupoje u Texuuke']] https://m.edsoo.ru/ff0b23ca]]
54 | [[[ToaroroBKa K KOHTPOJIbHOU paboTe mo Teme "3akoubl | [[bubmmorexa [JOK
coxpaHeHus. MexaHn4deckue KojieOaHus U BOITHBI'" ] https://m.edsoo.ru/ff0b2510]]
55 | [[KonTponbHas paboTa mo Teme "3aKOHBI COXpaHEHUSI. [[1]
MexaHn4ecKkue KojacOaHus H BOJTHBI" ]|
56 | [[DnexkTpoMarHuTHOE TOJIE€. DIEKTPOMArHUTHBIE [[bubmuoTeka [IOK
BOJIHBI || https://m.edsoo.ru/ff0b2abe]]
57 | [[CBolicTBa 31€KTPOMarHUTHBIX BOJIH] | (1]
58 | [[Vpok-kondepenmus "[lIkana 31eKTpOMarHuTHBIX [[BubmmoTreka [IOK
BOJIH. MIcrionb30BaHMe NIEKTPOMATHUTHBIX BOJH JIJIS https://m.edsoo.ru/ff0b2{e6]]
COTOBOM CBsI3H" ||
59 | [[VYpok-uccnenoanue "V3ydeHue cBOWCTB [[bubmmoTeka [IOK
AJICKTPOMArHUTHBIX BOJIH C TTOMOIIbI0 MOOMIIEHOTO https://m.edsoo.ru/ff0b2c6¢]]
tenedona]]
60 | [[Pemenue 3a1a4 HA ONPEIETICHUE YACTOTHI U JITTUHBI [[1]
AJIEKTPOMArHUTHON BOJIHBI] |
61 | [[DnexrpomaruutHas npupoja ceera. CKOpOCTb CBETA. [[bubmuoTeka [IOK
BomHOBBIE cBOlicTBa cBeTal] https://m.edsoo.ru/ff0b31d0]]
62 | [[Mcrounuku cBeta. [Ipsimonuneitnoe pacnpoctpanenue | [[bubamorexa LIOK
ceera. 3armenust Connna u JIyasi]] https://m.edsoo.ru/ff0b3658]]
63 | [[3akoH oTpaxeHwus cBera. 3epkana. Pemenue 3amau Ha | [[bubmmoreka [JOK
MIPUMEHEHHE 3aKOHA OTPaKEHUs CBeTa] | https://m.edsoo.ru/ff0b38c4]]
64 | [[IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA] ] [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0b3acal]]
65 | [[IToniHOE BHYTpEHHEE OTpaKEHHUE CBETA. [[bubmuoTeka [IOK
Hcnonps30Banme MOJTHOTO BHYTPEHHETO OTPAKCHUS B https://m.edsoo.ru/ff0b3c5c¢]]
ONTHYECKUX CBETOBOJIAX]]
66 | [[JTaGopatopHas padota "NccneqoBanue 3aBUCUMOCTH (1]
yTiia MpeoMIICHHS CBETOBOTO JIyda OT yrja MmajeHus Ha
rpanune "Bo3ayx-crekno'"]]
67 | [[Ypok-koHbepennus "Mcnonb30BaHUE TTOTHOTO [[1]
BHYTPEHHEI0 OTPa)KEHHUS: CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBSI3h'"]]
68 | [[JIun3el. OnTHUecKas cuiia JUH3BI] | [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b3{2¢]]
69 | [[[TocTpoeHue n3o0paxeHuii B TMH3aX] | [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0b444a]]
70 | [[JTabopaTopHas pabdora "Onpenenenue GOKyCHOTO [[bubmuoTexa [IOK
PACCTOSIHUS U ONTHYECKOM cruibl coOuparomeit aua3b1"|] | https://m.edsoo.ru/ff0b4206]]
71 | [[Ypok-koHbepenmms "OnTH4ecKkne TMH30BbIC [[bubmuoTexa [IOK

puOopsI"]]

https://m.edsoo.ru/ff0c0a7e]]




72 | [[I'ma3 kak onTUYecKas cucreMa. 3peHue] | [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0b46841]]

73 | [[Ypok-koHbepennus "JledexTs! 3penus. Kak [11]

COXpaHUTH 3peHue" ]

74 | [[Pa3nmoxxeHue 6emoro cBera B CieKTp. OMBITHI [[BubmunoTeka [JOK
Hrrorona. CnokeHue CrieKTpalbHbBIX IIBETOB. https://m.edsoo.ru/ff0c0f4c]]
Jucnepcus ceera]]

75 | [[JTabopaTopHas padoTa "OnbITH MO Pa3I0KEHHUIO [[Bubmmoreka [IOK
0enoro cBeTa B CIIEKTP M BOCIPHUITHIO IIBETa MpeaMeToB | https://m.edsoo.ru/ff0cOe2al]]
IIPU UX HAOJIOJICHUHN Yepe3 IIBETOBbIC PUIbTphI'"]]

76 | [[Ypok-nipakTukym "BonHOBbIE CBOMCTBA CBETA:! [[1]
nucniepcusi, naTepdepenus u nudpaxius’]]

77 | [[Onsitel Pezepdopaa u muranerapHast Moaens aToMal | [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0c12a8]]

78 | [[TIoctynaTtel bopa. Moaens atoma bopal]] [[1]

79 | [[McnyckaHnue U MOTJIOIIEHHE CBeTa aTOMOM. KBaHTHI. [[bubmuoTeka [IOK
Jluneliuateie crieKTphi]| https://m.edsoo.ru/ff0c144c]]

80 | [[Vpoxk-npakTuky™m "HabmoaeHue crieKTpoB [[bubmuoTeka [IOK
ucnyckanus'"]| https://m.edsoo.ru/ff0c1550]]

81 | [[PanroakTUBHOCTH U €€ BUBI]| [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0c1672]]

82 | [[CTpoenue aromHuoro sigpa. Hykinonnas mozens|| [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0c18ac]]

83 | [[PapnoakTuBHbIE npeBpaiieHus. M3otormsl] ] [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0clal4]]

84 | [[Pemenue 3amgau mo Teme: "PaguoakTUBHbBIC [[BubmunoTeka [JOK
nipeBparnieHus " || https://m.edsoo.ru/ff0c1b4a]]

85 | [[Tlepnon nonypacnanal] [[1]

86 | [[Ypoxk-koHbepeHnus "PanroakTHBHbBIC U3TYYCHUS B [[bubmuoTeka [IOK
IpUPOJIe, MEAUIMHE, TeXHUKE"]] https://m.edsoo.ru/ff0c2126]]

87 | [[nepHble peakuuu. 3aKOHBI cOXpaHeHUs 3apsioBoro u | [[bubmmoreka [IOK
MaccoBOTO yucen]| https://m.edsoo.ru/ff0c1c58]]

88 | [[Dueprus cBsizu aToMHBIX sziep. CBsI3b MacChl U [[bubmuoTexa [IOK
sHeprum|| https://m.edsoo.ru/ff0c1d7a]]

89 | [[Pemenue 3anau no teme "Anepusie peakuun']] [[1]

90 | [[Peakiuu cuHTe3a U neneHus saep. Mctounuku [[BubmmoTrexa [IOK
sreprun CosHIa 1 3BE31] ] https://m.edsoo.ru/ff0c1e88]]

91 | [[Vpok-koudepennus "Anepuas suepreruka. Jlecteus | [[]]
paZAMOaKTHUBHBIX U3JIyYEHUHN Ha KUBbIE OpraHu3Mbl'" ||

92 | [[[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe [[bubmuoTexa [IOK
"DJIEKTPOMarHuTHOE T0JIe. DJIEKTPOMArHUTHBIC BOIHBL. | https://m.edsoo.ru/ff0c223e]]
KBanToBsble siBiaeHus"|]

93 | [[KonTpoabsHas paboTa 1mo Teme "DIeKTpOMarHuTHOE [[1]
nosie. DJIEKTPOMarHuTHbIE BOJIHbI. KBaHTOBbBIE
siBJICHUSA " | |

94 | [[TToBTOpeHwue, 06ob6menue. Jlaboparopusie padotel o | [[bubmmorexa [JOK
Kypcy "B3aumopeiictue ten"]] https://m.edsoo.ru/ff0c245a]]

95 | [[[ToBTOpeHHE, 0600mIeHue. Penenue pacyeTHbIX U [[bubmuoTeka [IOK

Ka4eCTBEHHBIX 3a7a4 1o Teme ""TemnoBbie mporecchl'|]

https://m.edsoo.ru/ff0c2572]]




96

[[IToBTOpeHME, 0000IIeHNe. Pemenne pacueTHbIX U
KauecTBeHHBIX 3aaa4 1o Teme "KIIJ] TermmoBbeix
neurateneit]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c2a22]]

97 | [[TToBTOpeHue, o606meHNe. Pemenne pacueTHBIX U [[Bubmmorexa [IOK
Ka4yeCTBEHHBIX 3aj1a4 1o Teme "KI1/] https://m.edsoo.ru/ff0c2b30]]
AJIEKTPOYCTAHOBOK" | ]

98 | [[[ToBTOpeHwue, 06ob6menue. Jlaboparopusie padotel o | [[bubmmorexa [JOK
Kypcy "CBeToBbie siBjeHUs"|] https://m.edsoo.ru/ff0c2¢52]]

99 | [[[ToBTOpeHwue, 060b6menue. Padora ¢ Tekctamu o teme | [[bubmmorexa [JOK
"3aKoHbI COXpaHeHUsI B MexaHuKke"]] https://m.edsoo.ru/ff0c2d6a]]

100 | [[[ToBTOpeHue, 0600menue. Pabota ¢ Tekcramu no Teme | [[bubmmoreka [JOK
"Konebanus u BoJHBI"] ] https://m.edsoo.ru/ff0c2e82]]

101 | [[[ToBTOpeHue, 0600menue. Pabota ¢ Tekcramu no Teme | [[bubmamoreka [JOK
"CBeToBBIC SBIICHHA" ] https://m.edsoo.ru/ff0c30441]]

102 | [[TToBTOpeHue, 0606menue. Pabora c Tekctamu o Teme | [[]]

"KBanToBas u sinepHas ¢puzuka"]]

OBILIEE KOJMYECTBO YACOB I10 ITPOTPAMME




6. IlepedyeHb V4€OHO-METOAMYECKHUX CpeACTB 00vuenusi, DOP

bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6

7. IlepeyeHpb 003aTENBLHBIX JIA00OPATOPHBIX, MPAKTHYECKNX, KOH-
TPOJBLHBIX U JIPYTUX BUIOB PadoT

KJ1acc Buz paboTsl KOJIMYECTBP
7 JlaGoparopHas paboTa 8

8 JlaGopaTopHnasi pabota 13

9 JlaGoparopHas paboTa 10

7 KontposbHas padota 3

8 KonTtponbHast pabota 3

9 KonTtponbHast pabota 3




KoHTposibHble paboTbl 7-9 Knacc

AsTop O.U.I'pomuesa, cepuna YMK, n3patenbctBo «IK3aMeH»



S8.Kputepun u HOpMBI OIICHKH PE3VJILTATOB OCBOCHHUS ITPO-
rpaMmmbl 00VIaOnuMuca U chhopmupoBanuoct Y Y/

B ocHOBY kpuTepueB OIEHKH Y4eOHOH NEATEITbHOCTH YYaIUXCs MOJIOKEHBI 00OBEKTHB-
HOCTh U eUHBIN oaxo1. [Ipu 5 — GamIbHON OIEHKE JJIsl BCEX YCTAHOBIICHBI OOIIEAH 1aK-
THUYECKHUE KPUTEPHUHU.

Ouenka “5” craBuTcs B ciiyvyae:

1. 3HaHMs, MOHUMAHUS, TITYOMHBI YCBOCHHUS 00YJarOIIUMCS BCero 00bEéMa MPOrpaMMHOTO
MarepHara.

2. YMeHUS BBIICIATH IJIaBHBIC MMOJIOKECHHS B U3YYCHHOM MaTepuale, Ha OCHOBAaHUU (hak-
TOB M IPUMEPOB 000011aTh, JeNaTh BHIBOJIBI, YCTAHABINBATH MEKIIPEIMETHBIC U BHYTPH-
MIPEIMETHBIC CBSI3H, TBOPUECKH MIPUMEHSIET TIOTyUYEeHHBIC 3HAHUS B HE3HAKOMOU CUTYaIIHH.
3. OtcyrcTBrEe OMMOOK ¥ HEAOYETOB MPH BOCIIPOM3BEACHUN H3YYCHHOTO MaTepralia, pu
YCTHBIX OTBETaX YCTPAHEHUE OTICIBbHBIX HETOUHOCTEH C MOMOIIBIO TOTIOTHUTEIBHBIX BO-
MIPOCOB YUUTEIs, COOIOICHNE KYJIbTYPhl TUCBMEHHOW U YCTHOM pedH, paBui odopmiie-
HUS TUCBMEHHBIX padoT.

Onenka “4”:

1. 3HaHuE BCEro M3y4YEHHOTO MPOTPaMMHOTO MaTepuana.

2. YMeHHi BBIICTATH IJIaBHBIC MTOJIOKEHUS B U3YUYCHHOM MaTepHaie, Ha OCHOBaHUHU (hak-
TOB U IPUMEPOB 0000111aTh, €1aTh BBIBO/bI, YCTAaHABINBATh BHYTPUIIPEIMETHBIE CBS3H,
MNPUMCHATH NOJTYUYCHHBIC 3HAHWA HA IIPAKTUKE.

3. He3naunrtenbHbie (HErpyObIie) OMTMOKY U HEAOUYETHI TTPU BOCTIPOU3BEACHIH H3YICHHOTO
MaTepuaia, coOJII0AeHnEe OCHOBHBIX MTPABUI KYJIbTYPbI MMCbMEHHON U YCTHOM pedH, mpa-
B 0(OPMJICHUSI MTUCHbMEHHBIX PaboT.

Onenka “3” (ypoBeHb IpeACTABICHHUI, COYECTAIMIUXCH C JIeMEHTAMHU HAYYHBIX IOHATHI):

1. 3Hanue U yCBOCHHE MaTepualia Ha ypOBHE MUHUMAJIBHBIX TPEOOBAaHUN MTPOTPAMMBI, 3a-
TPYAHEHHUE TPU CAMOCTOSITEILHOM BOCIIPOU3BEIEHUH, HEOOXOAUMOCTh HE3HAUNTEILHON
MIOMOIIH PENOoAaBaTesl.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOHU3BEICHUS, 3aTPYAHEHUS IIPU OTBETaX Ha BUJIOU3-
MEHEHHBIE BOTIPOCHI.

3. Hanmuume rpy0oit ommOKM, HECKOJIBKUX HErpyOBIX IPU BOCIIPOU3BEIECHUH U3yYEHHOTO
Marepuraa, He3HAYNTEIbHOE HECOOIIOICHNE OCHOBHBIX NMPABWII KyJIbTYPhl TUCBMEHHON U
YCTHOM peuu, mpaBuil 0(hOpMIICHHUS! TUCbMEHHBIX PadoT.

Onenka “2”:

1. 3Hanue W ycBOGHHE Marepualia Ha YpPOBHE HUKE MUHUMAIIBHBIX TPEOOBAaHUU IPO-
TpaMMBbI, OT/ICTBHBIC TPECTABICHHS 00 N3y4EHHOM MaTepHae.

2. OTrcyrcTBUE YMEHUI paboTaTh HAa YPOBHE BOCIIPOU3BEICHHUS, 3aTPYTHEHUS IIPH OTBETAX
Ha CTaH/IapTHBIC BOTIPOCHI.

3. Hanmuyre HECKOJNBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKciia HErpyObIX MPH BOCTIPOU3BE-
JICHUW W3YYEHHOTO MaTepuaia, 3HAYUTEIbHOE HECOOIIOICHHEe OCHOBHBIX MPABHUJ KYIIb-
TYpbl MUCBMEHHOUN M YCTHOW peuu, mpaBui 0(hOpMIICHHS MUCHbMEHHBIX PaboT.



Onenka “1”:

CraBuTcs 3a MOJHOE HE3HAHUE U3YYEHHOI0 MaTepHualia, OTCYTCTBUE DJIEMEHTAPHBIX yYMe-
HUU U HaBBLIKOB.

YcTHBI OTBET.
Ouenka “5” craBurcs, ecJiv Y4YeHUK:

1) [Toka3eiBaeT riayO0OKOE W TOJIHOE 3HAHWE U TTOHUMaHUE BCETO 00bhEMa MPOrPaMMHOTO
MaTepuana; MoJHOe MOHUMAaHHUE CYIIHOCTH PACCMATPUBAEMBIX TTOHSITHIA, SBICHUHN U 3aK0-
HOMEPHOCTEM, TEOpUid, B3AMMOCBA3EH;

2) YMeeT coCTaBUTh IOJHBIA U NMPABUIIbHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepHaa;
BBIICTISITh TJIaBHBIE TOJIOXKEHUS, CAMOCTOSITENIBHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamMu, (pakTaMu; CaMOCTOATEIBHO U apIYMEHTUPOBAHO JeJaTh aHaJIu3, 00001IeHu ],
BBIBOJIbI. Y CTaHABJIMBATh MEXIIPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHU) U
BHYTPHUIIPEIMETHBIC CBSI3H, TBOPUECKH IPUMEHSTh MTOJTYyYCHHBIC 3HAHHS B HE3HAKOMOU CH-
tyaruu. [locnenoBaTenbHO, 4ETKO, CBA3HO, 000CHOBAHHO M 0€30IITMO0YHO U3J1araTh yueo-
HBI MaTepua;, JaBaTh OTBET B JJOTHYECKOMN IMOCIEIOBATEILHOCTH C UCTIONB30BAHUEM ITPH-
HSATOM TEPMHUHOJIOTHH; JIe1aTh COOCTBEHHBIE BHIBOABL; (HOPMYJIUPOBATH TOUHOE OIpeiese-
HUE W UCTOJIKOBAHUE OCHOBHBIX MTOHITHIA, 3aKOHOB, TECOPUH; IPU OTBETE HE TOBTOPSTH JI0-
CIIOBHO TEKCT yueOHHMKa; U3J1araTh MaTepua JUTEPATyPHBIM S3bIKOM; IPABUIIBHO U 00CTO-
ATETLHO OTBEYATh Ha JOTOJHHUTENbHBIE BONMPOCHI yuuTens. CaMOCTOATENTbHO U PAIlHO-
HaJIbHO MCIOJIb30BaTh HATJIAIHBIE TOCOOUS, CIPABOYHbBIE MATEPHAIIbI, YUCOHUK, TOTIOTHH-
TEIBHYI0 JTUTEPATypPy, MEPBOMUCTOYHHKHU; MPUMEHSATH CUCTEMY YCIOBHBIX 0003HAYCHHIA
MIPH BEACHHUHU 3aITUCEH, COMTPOBOXKIAIONINX OTBET; UCIIOIb30BaHHUE AJIS I0KA3aTENbCTBA BbI-
BOJIOB M3 HAOJIIOJICHHI U OIBITOB;

3) CamMOCTOATENBHO, YBEPEHHO U 0€301TMO0YHO MPUMEHSET TOJIYICHHBIC 3HAHUS B pellie-
HUM MPOo0JIeM Ha TBOPUYECKOM YpPOBHE; JIOMyCKaeT He 0ojiee OJHOro HemouéTa, KOTOPbIi
JIETKO UCHPABIISET 10 TPEOOBAHUIO YUUTEINSI; UMEET HEOOXOAUMbIE HaBBIKU PaOOTHI C IPH-
Oopamu, yepTeraMu, CXeMaMu U TpaduKaMu, COMMyTCTBYIOIIKUMHU OTBETY; 3aITUCH, COIIPO-
BO’KJIAIOIIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka “4” craBuUTCS, €CJIM YYECHHUK:

1) Iloka3pIBaeT 3HAHUS BCETO0 M3YyYEHHOTO MPOrpaMMHOrO marepuaia. J[aér moyiHbId U
MPAaBUJIBHBII OTBET HA OCHOBE U3YUEHHBIX TCOPUIi; HE3HAUYUTEIbHBIC OIIMOKH U HETOUYETHI
IIPU BOCTIPOU3BEICHUH U3yUYEHHOT0 MaTepuaa, OIpeieleHHs IOHATUH JJaJl HETIOJIHbIE, He-
Oo0JbIIIMie HETOYHOCTH MTPU MCIIOJIb30BAaHUH HAYYHBIX TEPMUHOB HJIU B BBIBOJIaX M 0000111€-
HUSX U3 HaOJIIOJICHUI 1 OTIBITOB; MaTepUall U3JaraeT B ONpeeICHHON JIOTHUECKON Tocie-
JIOBATEIBHOCTH, IPU 3TOM JIOMYCKAET OJIHY HErpyOyro OMMOKY MM He OoJiee ABYX HEJO-
YETOB U MOXET UX UCIIPABUTh CAMOCTOSATEIILHO MTPU TPEOOBAHUH WM TPU HEOOIBILION TO-
MOILIM TpernojaBaTelisi; B OCHOBHOM YCBOWJ Y4eOHbIM MaTepHuall; MOATBEPXKIAeT OTBET
KOHKPETHBIMU IPUMEpPaMH; IPABHJIBHO OTBEYAET Ha JIOMOJHUTEIbHBIC BOIPOCH! YUUTEIIS.
2) YMeeT caMOCTOATENbHO BBIAETATH TJIaBHBIE MOJIOKEHUS B M3YYEHHOM MaTepualie; Ha
OCHOBAaHHUU (PAKTOB M IPUMEPOB 000011aTh, 1eaTh BHIBOJIbI, YCTAHABIMBATH BHYTPUIIPEI-
MeTHbIE CBSA3H. [[pUMEeHSATh MoNydYeHHbIE 3HAaHUSI HA IPAKTHKE B BUJIOM3MEHEHHON CUTYa-
IIUH, COOJII0aTh OCHOBHBIE MPABUJIA KYJIbTYPbl YCTHOW pe4r M CONMPOBOXKAAIONICH MHCh-
MEHHOM, NCIO0JIb30BaTh HAyYHbIE TEPMUHBI;

3) He oGmagaetr 1O0CTaTOUYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM JTUTEpaTypoil, yueOHu-
KOM, MEPBOMCTOYHHKAMHU (TTPaBUILHO OPUEHTUPYETCs, HO paboTaeT mMemieHHo). Jlomyc-
KaeT HerpyOble HapyleHHs paBuil 0(hOPMIICHHUS MTUCbMEHHBIX PadoT.



Ouenka “3” craBurcs, eCJIid Y4YeHUK:

YCBOWJI OCHOBHOE COJIEpKaHHWE YIeOHOTO MaTephalia, UMeeT MpoOesibl B YCBOCHUN MaTe-
puala, He MPENSTCTBYIOIINE AaTbHEHIIIEMY YCBOSHHUIO MTPOrPAMMHOTO MaTepHaIa;
MaTepuall M3JlaraeT HECUCTEeMAaTH3WPOBAaHHO, (parMEeHTapHO, HE BCeraa IOCIen0Ba-
TEJBHO;

MOKa3bIBaET HEJOCTATOYHYIO C(POPMUPOBAHHOCTH OTACTHHBIX 3HAHUI M YMEHUH; BBIBOIBI
1 0000IIIEHUS APTYMEHTUPYET CJ1a00, TOMYCKAET B HUX OIIUOKH.

JOMYCTHJI ONIMOKA M HETOYHOCTH B MICIIOJIb30BAaHUH HAYYHOW TEPMHHOJIOTHH, ONpeIeie-
HUS TIOHSITUN JJaJT HEAOCTATOYHO YETKUE;

HE UCIOJI30BaAJ B KQUECTBE JIOKA3aTeIbCTBA BHIBOIBI U 0000IIICHUS 13 HAOII01eHHH, (haK-
TOB, OTNBITOB WJIH JJOMYCTHJI OIIMOKHY TPU UX U3II0KEHUU;

WCTIBITHIBACT 3aTPYIHEHHS B TPUMEHEHUH 3HAHUN, HEOOXOIUMBIX ISl PEIICHHS 3a/1a9 pa3-
JUYHBIX TUTIOB, IPU O0BSICHEHUH KOHKPETHBIX SIBICHUI HA OCHOBE TEOPUI U 3aKOHOB, WIIH
B TIOJITBEPKICHIUH KOHKPETHBIX MPUMEPOB MPAKTUIECCKOTO IIPUMEHEHUS TEOPHUH;
OTBEUYAET HEMOJHO Ha BOMPOCH YUHTeNs (YIIyCKass 1 OCHOBHOE), HITH BOCIIPOU3BOUT CO-
Jep)KaHue TeKcTa ydeOHUKa, HO HEJOCTATOYHO TIOHUMAET OTACIbHBIC TIOJI0KEHHUS, HMEIO-
1€ BAKHOE 3HAYCHUE B ITOM TEKCTE;

OoOHapy)KUBaeT HEJAOCTATOUYHOE MOHMMAHHUE OT/ACITBHBIX MOJOXKEHUU MPU BOCIIPOU3BEIE-
HUU TEeKCTa yuyeOHMKa (3amucell, MepBOUCTOYHUKOB) MU OTBEYAET HEIOIHO Ha BOMPOCHI
YUHTEIIS, JOMyCKasi OTHY-ABE TPyObIe OMMUOKH.

Ounenka “2” craBuTCSl, €C/IN YYeHHK:

HE YCBOWJI U HE PAaCKPBLI OCHOBHOE COJICPKAHHME MaTepHaa;

HE JIeJaeT BBIBOIOB U 0000IIEHNIA.

HE 3HaeT U HE TOHUMAET 3HAYUTEILHYIO WJIM OCHOBHYIO YacTh MPOTPAMMHOTO MaTepHala
B IIpeieiaX MOCTaBJICHHBIX BOIIPOCOB;

WM UMeeT c1ab0 chopMUpPOBAHHBIC U HEMOJIHBIC 3HAHUS U HE yMEET MIPUMEHSITh UX K pe-
IICHUIO0 KOHKPETHBIX BOIPOCOB H 337124 110 00pa3iy;

WM TIpH OTBETE (Ha OJUH BOIPOC) JOIMYCKaeT 0oJiee IBYX IPyOBIX OMIMOOK, KOTOPHIE HE
MOJKET UCIPABUTH 1K€ IPU TOMOIIU YIUTEIIS.

Ounenka “1” craBuTCsl, €C/IN YYEeHHK:
HE MOKET OTBETUTh HU Ha OJIUH U3 MOCTABJIEHHBIX BOIIPOCOB;
MOJIHOCTHIO HE YCBOMJI MaTepurall.
Ilpumeuanue.
[To OKOHYAaHHIO YCTHOIO OTBETA YYaIllErocs IMeAaroromM AaéTcs KPaTKUW aHAIU3 OTBETA,
OOBSBISETCSI MOTUBUPOBAHHAS OlIEHKAa. BO3MOXKHO MPUBIEUYCHUE NPYTUX yUAIIUXCS IS
aHaM3a OTBETAa, CAMOAHAJIN3, IPEJI0KEHUE OLICHKHU.
OueHka caMOCTOSITEIbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX Pa0oT.

Ouenka “5” craBurcs, ecJii Y4eHUK:

BBINOJIHWI paboTy 6e3 omrOOoK 1 HEJ0UETOB;
JOMYCTHI HEe OoJIee OHOTO HeoveTa.

Ounenka “4” craBuTCsl, €CJIN Y4YeHUK



BBIMOJTHKI pabOTy MOJHOCTBIO, HO JIOMYCTHJ B HEH:
He Oosiee 0THOM HerpyOOii OMMOKY U OJJTHOTO HEJI0UYETA,
WK He 0oJiee ABYX HEI0YETOB.

Ounenka “3” craBuTCS, €CJIN y4YeHUK

NPaBUJIHHO BBIMTOJIHIII HE MEHEE TIOJIOBUHBI PA0OTHI MITH JTOMTYCTHIL:

He OoJiee IBYX rpyObIX OIIHOOK;

uu He 6os1ee oHOM TpyOoi U 0THOM HErpyOOl OMIMOKHK M OJTHOTO HEJ0UEeTa;
WM He 0oJiee IBYX-TpeX HErpyObIX OUIHOOK;

WJTU OJTHOM HErpyOO OMIMOKHU M TPEX HEJ0UYETOB;

WJIH TIPU OTCYTCTBUU OMIMOOK, HO MPY HATMYUH YETHIPEX-TISATH HETOYETOB.

Ouenka “2” craBurcs, eCJIiv Y4YeHUK:

JOITYCTHJI YMCJIO OITMOOK M HEJIOYETOB IIPEBOCXOIAIICE HOPMY, TIPU KOTOPOU MOXKET OBITh
BBICTaBJIEHA OIcHKA “3”’;
WJIM €CJTU MPABUJIHLHO BBITIOJTHIIT MEHEE ITOJIOBHHBI PA0OTHI.

Ounenka “1” craBuTCsl, €C/IM YYeHHK:

HE MPHUCTYIAJ K BHIIOIHEHUIO PaOOTHI;

WJTY TIPaBUIIHLHO BBITTOTHIUT He 6oitee 10 % Bcex 3amaHuii.

Ipumeuanue.

1) YuuTens uMeeT npaBo MOCTaBUTh YUCHUKY OLIEHKY BbIIIE TOW, KOTOpas MpeyCcMOTpeHa
HOpMaMH, €CJIM YIEHUKOM OPUTHHAIBHO BBHIIIOJHEHA padoTa.

2) O1eHKy ¢ aHAJIM30M JIOBOJSATCS 10 CBEJCHUS ydallluXcsl, KaK MPaBHIIO, Ha MOCIEIYIO-
IIEM ypOKe, IpeaycMaTpuBaeTcs: paboTa Hajl OINOKaMH, yCTpaHEeHHe TPOOETIOB.

Onenka BBINOJTHEHUS NMPAKTHYECKHUX (J1a00PATOPHBIX) padoT
Ouenka “5” craBurcs, ecJiv Y4YeHUK:

1) mpaBUIIbHO OMPEETII LETb OIbITA;
2) BBITIOJIHWJI pa0bOTY B MTOJTHOM 00BbEeMe C COOJII0ICHIEM HE0OX0IMMOI ITOCIIeI0BATEIBHO-
CTH MPOBEJICHUS OTBITOB U U3MEPEHUN;
3) caMOCTOSITENIPHO U PallMOHAIIBHO BHIOPAJ ¥ TIOJATOTOBHJI /TSI OTBITa HEO0X01MMOoe 000-
pyIOBaHUE, BCE OMBITHI TPOBET B YCIOBUSIX U PEXKUMaX, 00ECTICUNBAIONINX TIOTyUYEHUE pe-
3yJIbTAaTOB M BBIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO;
4) HAy9HO TPaMOTHO, JIOTUYHO OTMCAT HAOIIOIeHUS U cPOPMYITHPOBAI BBIBOIBI U3 OIIBITA.
B npencraBieHHOM OTYETE MPABHIIBHO U aKKYPaTHO BBITOJIHUII BCE 3aITUCH, TAOTUIIBI, PH-
CYHKH, YepTeXH, rpa(uKu, BEIYUCICHUS U ClIeJIall BEIBOIBI,
5) mpaBUIILHO BBITIOIHWI aHaM3 norpemrHocTei (9-11 kmaccsr).
6) IPOSIBIISIET OPraHU3aAIMOHHO-TPYIOBBIC YMEHHUS (TIOIEPIKUBACT YUCTOTY pabodero mMe-
CTa M TIOPSZIOK Ha CTOJIe, SKOHOMHO HCIIOJIB3YET PACXOHBIC MaTEPHAIIBI).

7) SKCTIIEpUMEHT OCYIIECTBIISET M0 IJIaHy C YY€TOM TEXHHUKHU 0€30MacHOCTH U Mpa-
BIJI pabOThI ¢ MaTepuaiaMu U 000pPyJOBaHUEM.

Ounenka “4” craBuTCSl, €CJIN YYeHUK

BBITIOJIHWII TPeOOBaHUS K OLEHKE ““5”, HO:



OTIBIT MPOBOJIMIT B YCIIOBHUSAX, He 00ECIICUHBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPCHHIA,
WM OBLTO JIOMYIICHO JBA-TPH HEIOYETA;

nuu He 6osee oHOM HerpyOoit OMMOKHY M OJHOTO HET0YETa,

NnIn 3KCHepI/IMeHT HpOBe,Z[GH HC IIOJIHOCTBIO,

WJIM B ONMCAHUU HAOIIOJCHUN M3 OMBITA JIOMYCTHUI HETOYHOCTH, BBIBOJIBI ClIEIall HETIOJ-
HBIC.

Ouenka “3” craBurcs, ecJid Y4YeHUK:

1. mpaBUIBLHO OMIPEAEITII IIEJTb OMBITA; pA0OTY BBIMOIHIET MPABIILHO HE MEHEE YeM HaTlo-
JIOBHHY, OJTHAKO 00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO TIO3BOJISIET MOTYYHTh MPABHIILHBIC
PE3YNBTAThI U BBIBOJIBI 10 OCHOBHBIM, TPUHIIUITUATHHO BaXXHBIM 3371a4aM paboThI;

2. iy oadop 000pyIoBaHMsl, 00BEKTOB, MATEPHUATIOB, a TAKKE pabOTHI IO HAYaTy OIbITA
MIPOBETI C TIOMOIIBIO YUUTENsI; UM B XOJE MPOBEJCHUS ONBITA U U3MEPECHHUI OBLIH JOITY-
IIEHBI OIITMOKY B ONTMCAHUW HAOIMIOACHUH, (OPMYITMPOBAHUH BHIBOJIOB;

3. OTBIT TPOBOAMIICS B HEPAIIMOHATBHBIX YCIOBUSX, YTO MPUBEJIO K MOTYICHHIO PE3YIbTa-
TOB C OOJIBIIICH TMOTPEITHOCTHIO; MJIM B OTYETE OBUTH JOMYIIICHBI B OOIIEH CIIOKHOCTH HE
0osee IBYX OMIMOOK (B 3aMUCAX CIUHUI], U3MEPEHUSIX, B BEIYUCICHUSX, TpaduKax, Ta0Im-
ax, CXeMax, aHaJIM3€ MOTPEIIHOCTEH | T.JI.) HE MPUHIUITHAIBLHOTO ISl TAHHOH paboThI
XapakTepa, HO TIOBIIUSBIIUX HA PE3YJIbTAT BBIMOTHEHHS]; HJIM HE BBIMOJHEH COBCEM HIIU
BBITIOJITHEH HEBEPHO aHau3 norpemHocteit (9-11 kmacc);

4. nomyckaert rpy0yro OmMOKY B X0/l IKCIIEPUMEHTa (B 00BSICHEHHH, B 0DOPMIIEHUH pa-
0OTHI, B COOJTIOZICHUY TIPaBUJI TEXHUKU 0€30MMaCHOCTH MpHU paboTe ¢ MaTepuaiaMu u 000-
pyIOBaHUEM ), KOTOpask HCIIPABIISAETCS 110 TPEOOBAHUIO YUUTETIS.

Ouenka “2” craBurcs, €CJIiM Y4YeHUK:

1. He ompeneNnII CaMOCTOSATENHHO LEJTh OMBITA; BHITOIHIII paboTy HE MOJIHOCTHIO, HE TTOA-
TOTOBUJI HY’KHOE 000pYAOBaHUE U 00bEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJISIET CHe-
JaTh MPABUIIBHBIX BBHIBOJOB,;

2. WM OTIBITBI, U3MEPEHUS, BHIUMCIICHUS, HAOIIOCHUS TPOU3BOIMINCH HETIPABUIIBHO;

3. unm B Xoz1e pabOTHI ¥ B 0OTYETE OOHAPYKIIIUCH B COBOKYITHOCTH BCE HEJJOCTATKU, OTMeE-
YEeHHBIC B TPEOOBAaHUX K OLIEHKE “3”;

4. momyckaeT nBe (u Gosee) rpyObie OMMOKM B XOJE SKCIEPUMEHTa, B OOBSICHEHUH, B
oopmienun paboTsl, B COOIIOCHUN MPABHJI TEXHUKH 0€30IaCHOCTH MpH padoTe ¢ Belle-
CTBaMH M 000pyZOBaHHEM, KOTOPBIE HE MOKET HCIIPABUTH JaXke 0 TPEOOBAHHIO yUUTEIIS.

Ounenka “1” craBurcs, ecJiv Y4eHUK:

MOJHOCTBIO HE CyMeJ Ha4aTh U 0()OPMHTH OIIBIT;

HE BBITIOJHSET PadoTy;

MIOKa3bIBAET OTCYTCTBHE IKCIIEPUMEHTAIBHBIX YMEHHIA;

He cobmroaan uiay rpy0o Hapyian TpeOoBaHus O€30MaCHOCTH TPYa.

Ilpumeuanue.

1. B Tex ciayuasx, Korja yJamuiics moka3aja OpUTrHHAIbHBIN 1 HanOoJiee palMoHaIbHbIN
MOJIXOJT K BBIITOJIHEHUIO pabOThI U B poIiecce paboThl, HO HE M30eKa TeX UM MHBIX He-
JIOCTATKOB, OLIEHKA 32 BBINOJIHEHHUE PA0OTHI IO YCMOTPEHHUIO YUUTENS MOXKET OBITH MOBBI-
IIIEHA [0 CPABHEHUIO C YKa3aHHBIMHU BHIIIC HOPMaMHU.

2. OueHky ¢ aHaIM30M JOBOJASATCS O CBEACHMS yYallUXcs, KaKk IMPaBUIIO, Ha MOCIEIYIO-
IIEM YpPOKE.



. OnleHKa yMeHHH NPOBOANTH HAOJIIOEHUS.
Ounenka “5” craBuTcsl, eC/Iu Y4eHHK:

MPaBWJIBHO TI0 33/IaHHIO YYHUTEIIS IIPOBEN HAOII0ICHNE;
BBIJICJINJI CYILIECTBEHHbIE TPU3HAKH Yy HAOI0aeMoro oobekTa (Imporecca);
JIOTUYHO, HAYYHO TPaMOTHO O(OPMIIT pe3yIbTaThl HAOIIOAEHHUI 1 BHIBOBI.

Ouenka “4” craBUTCS, €CJIM YYCHHUK:

MPAaBUIIBHO 10 33JaHUI0 YUUTENS IPOBEN HAOIIOICHHE;

P BBIJICJICHUN CYIIECTBEHHBIX MTPU3HAKOB Y HAOMI0OAaeMoro o0beKkTa (Ipoliecca) Ha3Bal
BTOPOCTETICHHEIE;

JOTYCTUIT HEOPEKHOCTH B 0pOPMIICHUN HAOIIOICHUI U BBIBOJIOB.

Ounenka “3” craBuTCSl, €C/IM YYEHHK:
JOMYCTHII HETOYHOCTH U 1-2 OmunOKY B TPOBEICHUH HAOTIOACHUN 10 3a/IaHUI0 YUUTES,
P BBIJICIICHUH CYIIECTBEHHBIX MPU3HAKOB y HabI01aeMoro o0bekTa (mporiecca) Bblje-
JIWJT JIUIIb HEKOTOPHIE;
nomyctun 1-2 ommbku B ohopMIIeHIH HAOII0ICHUI U BHIBOJIOB.

Ounenka “2” craBuTCS, €CJIM YYCHHK:
nomyctui 3 — 4 omuOKY B TPOBEICHUH HAOIIOICHUH 110 33JTaHUI0 YIUTEIS;
HEMPaBUIIBHO BBIACIHII IPU3HAKK HaOII01aeMOro 00beKTa (mporecca);
nonyctui 3 — 4 ommOKy B 0OpMIICHUH HAOTIOICHUN U BEIBOJIOB.

Ounenka “1” craBuTCS, €C/IN YYEHHK:
He Bnanmeer ymeHueM npoBOAUTH HAOIIOICHUE.
Ipumeuanue.

OI11eHKH ¢ aHATM30M YMEHHM TPOBOIUTH HAOIFOACHUS TIOBOISTCS 10 CBEICHUS YJAIIUXCA,
Kak MpaBujIo, Ha MOCJIEAYIOLIEM YPOKE, MOCIIE CIauyu OTUéTa.
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