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IHHOACHUTEJIBHAA3SAIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHA HAa OCHOBE IOJOXKEHUN M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3OBaTENbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 000,a Takxe cyd€roM (deaepanibHOUPAOOUESHITPOrPAMMBIBOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Conmepxanue mnporpaMmbl 1O (U3MKE HaAMpaBleHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOIMXCS W OpPraHU3aLMI0 H3YYEHUS
Gu3MKuM Ha NeATeTbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4duTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM OOy4YEeHHUs, a TAKKE
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Iporpamma no gu3uke ycTaHaBIMBaAET pacipeiesieHne yueOHOro MmaTrepuaa
1o rogam oOyueHus (1O Kjaccam), mpejaraeT IpUMEpHYIO MOCIIeq0BaTeIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJAEpXKAHHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyJarOIINXCA.

[IporpamMmma mo Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOAUYECKON
NOMOILIY YYUTEIIO B CO3JaHUU paboYeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

®dusuka ABISETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYUYHBIXYUEOHBIX
NPEeIMETOB, MOCKOJIbKY (U3UYECKHe 3aKOHBI Jie)KaT B OCHOBE IIPOILIECCOB W
SBJICHUN, W3y4aeMbIX XHMHEH, OuWoNoruel, acTpoHOMHEH U  (QuU3HUECKOI
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYI0 KApTUHY MHUDa,
npenocTaBisieT HaubOojee sCHble oOpa3lbl NPUMEHEHHS HAy4YHOro METOo/a
MO3HAHUS, TO €CTh CI10c00a MOYYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne @usukum Ha 0a30BOM ypOBHE MpeEIIoiiaracT OBJIAJICHHE
CIEYIOIIMMU KOMIIETEHTHOCTSAMHM, XapPAKTEPU3YIOIIMMH ECTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

o HayuHO OOBACHATH SIBIECHMUS;

e OueHuBaTh ¥ MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEOBAHMUS;

e UHTEpPNPETUPOBATH  JaHHBIE M  HCIOJNb30BaTh  HAayYHbBIE
JI0KA3aTeIbCTBA JIJIs1 IOJTYYE€HUS BBIBOJIOB.

Hemn wusydeHus ¢GU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
ompenenensl B Konuenmuu mnpenopaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTenbHBIX opraHu3anusx Poccuiickoit ®enepauuu, peanu3yroUX
OCHOBHBIE 00111€00pa30BaTENbHbIE IPOrPAMMBbI, YTBEPKIEHHON pellIeHuEM



Komnerun MunuctepcTBa npocenienus Poccuiickoit @enepanuu (IpoTokoi oT 3
nexabps 2019 r. Ne TIK-4BH).
Heau usyyeHuss pusuku:

NPUOOPETCHUE HWHTEpeca W CTPEMJICHUS OOYyYalomUXCSd K HayYHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE HMX HWHTCIUICKTYAIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA U (popMUpOBaHUE
UCCJICIOBATEILCKOT'0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMHUpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMsSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKH I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOT U,

pa3BUTHE  TMPEACTABICHHMH O  BO3MOXHBIX  chepax  Oymymiei
npo¢eCCUOHANILHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHEHIIeMy 00y4YeHHUIO B 3TOM HATPaBIICHHH.

JlocTkeHue STHX IIeield mporpaMmbl 1o (M3WKEe HAa YpOBHE OCHOBHOTO
o01iero oopazoBaHusl 00E€CIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWA O JAUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETeHHE YMEHUN ONMUCHIBATH U OOBSCHATH (DU3MUECKHUE SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB pCLICHUs IPOCTEUIINX pPACYETHBIX 3a7ad C
UCIOJIb30BaHUEM(DU3UIECKUX MO IETIEH, TBOPUECKUXUTTPAKTHKO-OPUEHTHPO
BaHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MPUPOIHBIC SBICHUS W BBITIONHSITH OMBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAJbHBIC HCCIICHOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCcBOCHHUE MPUEMOB paboThl ¢ MH(pOpManHe (HU3UISCKOr0 COJEpKAHMS,
BKJTFOYAsi HHPOPMAITHIO O COBPEMEHHBIX TOCTIKCHUSIX (DM3UKH, aHATU3 U
KPUTHUYECKOE OLICHUBaHUE UHPOPMALINH;

3HAKOMCTBO €O c(hepamu npodeccruoHaIbHOM NeATeNbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUAX (PU3UICCKON HAYKH.

Ha wu3ydenue usuku (6a30BBI ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Ki1acce—684yacoB(2uacaBHeento),B9kinacce—1 024uaca(3yacaBHeAeniO).

[Ipennaraemsiii B mporpamMMe no (u3Mke mnepeueHs JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTENb AeJIaeT BHIOOP MPOBEACHUS



7a00paTOPHBIX PabOT M OIBITOB € YYETOM HWHIUBHIYAIbHBIX OCOOCHHOCTEH
O00yJarOIIMXCs, CMHUCKA AKCIIEPUMEHTATLHBIX 3aJaHHM, TMpeIaraéMbIX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOT'O 3K3aMEHa 10 (hU3HKE.



COIEPKAHUEOBYYEHUA
7 KIIACC

Pa3znenl.®usnkaneépo/ibBNO3HAHUMOKPYKAKOIIErOMHUPA.

®usuka — Hayka O npupoze. SBneHus npupoapl. OU3HMUECKUE SBIICHUSA:
MEXaHUYECKHUE, TEIIOBBIC, JICKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepeHue ¢uznyeckux BenuyuH. Dusznueckue
npubopsl. [TorpenHocTs n3Mepennit. MexayHapoaHas CucTeMa €IMHUIL.

Kak buznka 151 Ipyrue €CTECTBECHHBIC HayKU U3y4aroT
npupoy.ECTeCTBeHHO-HAYYHBI METOJ TO3HAaHMS: HaOJIOJACHUE, MOCTaHOBKA
HAay4YHOT'O BOIIPOCA, BBIIBMKEHUE THUIIOTE3, DKCHEPUMEHT MO MPOBEPKE THUIIOTE3,
oObsicHeHHe Habmomaemoro siBieHusa. Onucanne QU3NUECKUX SBICHUN C
IIOMOILBIO MOJENEN.

JHemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U IMpolieypa MPSIMbIX U3MEPEHUI aHATOTOBBIM U
U(GpPOBBIM MPUOOPOM.
Jlabopamopnsiepabomuiuonsvimol.
1. OmnpeneneHUeneHbIICICHUSIIKATBIU3MEPUTEIILHOTOIPHOOpa.
2. H3MepeHuepacCTOsHUN.
3. M3mepenneo0bEMaKMIKOCTUUTBEPIOTOTENA.
4. OnpepneneHuepasmMepoOBMaIbIXTEN.
5. M3MepeHue TemmnepaTypbl IPU IOMOIIM KUJIKOCTHOIO TEPMOMETpaA U
JlaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccaenOBaHUS MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH IMOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJibllle, YeM OOJIbIlle BHICOTA
IyCKa.

Paznen2.lleppoHavyaibHbleCBeAeHUAOCTPOCHUNBEIECTBA.

Crtpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenre dactul] BemlectBa. CBS3b CKOPOCTH JIBMKEHUS YaACTHI[ C
Temrieparypoil. bpoyHoBckoe nBwkenue, auddys3us. BzanmoaelicTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(kpucTauIMuecKkux) Ted. B3auMocCBsi3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HabnroneHneOpoyHOBCKOT OBUKEHHUSL.



2. Habmonennenuddysun.
3. HaGmromenune — siBICHWMIA, OOBACHSIIONIUXCS ~ OPUTSHDKEHUEM WU
OTTAJIKMBAHUEM YaCTHI[ BEIIECTRA.

Jlabopamopnsiepabomutuonvimot.

1. OneHka JuamMeTpa aroMa METOAOM psAI0B (C  UCHOJIb30BAaHUEM

¢dotorpaduii).
2. OnBITHINOHAOIOICHUIOTETIOBOTOPACIIIUPEHUSITA30B.
3. OnbITHINOOOHAPYKEHUIOEHCTBUSCHIMOJIEKYJIIPHOT OTIPUTSIKESHHUSL.
Paznen3./[BukeHHENB3aUMOeHCTBHETEII.
MexaHuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpellHsAsI CKOPOCTh NPH HEPAaBHOMEPHOM ABWKEHHMH. Pacuér mytu u
BPEMEHH JIBUKEHUSL.
SIBiieHue WHEpHUU. 3aKOH HMHEpUUM. B3auMojeilcTBue Tel Kak MpUyYhHa
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTU C KOJWYECTBOM MOJIEKYJT B €IUHUIIES
00BEMa BellecTBa.
Cuiia Kak xapakTepucTHKa B3auMojelcTBHs Tenl. Cuiia ynpyrocTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CuUila
TskecTH. Cuita TshbkecTH Ha Apyruxiuianerax. Bec tena. Hesecomocts. CrnoxeHune
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHusl.
TpeHue CKOIbKEHUS U TPEHUE MOKOS. TpeHUe B IPUPOIE U TEXHUKE.
JHemoncmpauuu.
1. HabnrogeHneMexaHU4ecKOr OJBIKECHUTENA.
2. N3mepeHnecKkopOoCTUNPSAMOIMHENHOT OJIBUKCHUSL.
3. HaOmronenuesBneHUssMHEPLIUU.
4. HaOmoieHnen3MEeHEHUICKOPOCTUTTPUB3AUMOICUCTBUUTEN.
5. CpaBHEHMEMACCIIOB3aUMOICHCTBUIOTEIL.
6. CrnoxeHuecui,HanpaBIE€HHBIXTOOITHOUIPSMOM.
Jlabopamopnsiepabomuiuonvimot.
1. OmnpeneneHure CKOPOCTU PABHOMEPHOTO ABMKEHUS (IIapyKa B AKUIKOCTH,
MOJIEJU JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpepenennecpesHEeHCKOPOCTUCKOIIbKEHUAOPYCKAMITHUIIIAPUKATIO
HaKJIOHHOM ITJTOCKOCTH.
OnpeneneHnerIoTHOCTUTBEPIOrOTENA.

4. OTBITHI,AEMOHCTPUPYIOIINE3aBUCUMOCTbpACTSKEHUS (e opMaIiim )
NPY>KUHBI OT TPUIOKEHHOW CHUJIBI.

5. ONBITHL IEMOHCTPUP YOI E3aBUCUMOCThCUIIBITPEHHUSICKOIBKEHUSIOT BECA
Tela U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEM.

Paznend./laB/ieHHeTBEPABIXTEJL,)KUAKOCTEHNTA30B.



Hasnenue. CriocoObl YMEHbILIEHUS M YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEma, Temmneparypsl. llepenaua naBieHUs
TBEPABIMU TEJIAMH, XUAKOCTSIMUA M ra3zamu. 3akoH [lackams. [THeBmaTnueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TIyOuHBI. [mapocTaTudeckuid
napajokc. Coobmraronirecst cocysl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emuin u armocepHoe naBieHue. [IpuumHbI cyliecTBoBaHUS
Bo3nyIHOM oOonouku 3emiu. OmnbiT Toppudennu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 IaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSL.
[TpubGops! 17151 M3MepeHus: aTMOChEpPHOTO JTaBJICHUS.

JleficTBHE )KMAKOCTU U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

JHemoncmpauuu.
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3aBUCUMOCTBAABICHUATA3a0TTEMIIEPATYPHI.
[lepenayanaBaeHUSKUIKOCTBIOUTA30M.

Coo01aronuecsacocy/bl.

I'mpopaBnnueckuiinpecc.

[TposiBnerneneiicTBusiaTMOCHEPHOT01aBIICHUSI.
3aBUCUMOCTBBBITAIKUBAIOIIEHCHIIBIOTOObEMANIOrPYKEHHONYACTUTENA U
IJIOTHOCTH JKHJIKOCTH.
PaBeHCTBOBBITANIKUBAIOIIEHCUIIBIBECYBBITECHEHHONKUIKOCTH.

VYcnoBue maBaHus Tell: IUIaBaHUE WIK IOTPYKEHUE TENB 3aBUCUMOCTH OT
COOTHOLIEHHUS TNIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwviepabomuviuonsvimot.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tejla BBOJIE OTOOBEMA MOTPYKEHHOU B
JKHJIKOCTh YaCTH TeEa.

OmnpeneneHue  BBITAJIKUBAIONIEH  CUJIBI, JICUCTBYIOIIEW Ha  TelO,
MOTPYKEHHOE B )KUAKOCTD.
[IpoBepkaHe3aBUCUMOCTUBBITATKUBAIOIICHCUIIBI, ICUCTBYIOIICMHATEIO B
JKUJIKOCTH, OT MACChI TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUIKOCTU, OT 00BEMA MOTPYKEHHON BXKUIKOCTh
YaCTH TejJa U OT INIOTHOCTH KUJKOCTH.

KoncTtpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOJKA U
ONpeeNIEHNE €€ TPYy30MOAbEMHOCTH.

PaspnenS.PabGoranmMomiHoCTh. JHEPI U,

Mexanunaeckasipabora. MoOIHOCTb.

[IpocTeie MexaHH3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusippiuara.l [ppumeHeHuenpaBuiIapaBHOBECHSIPIYArakOIIoKy.



«3onotoe npaBwiio» mMexaHuku. KII/[ mpocteix mMexanu3moB. [IpocTeiemMmexaHn3Mbl
B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W NOTEHOHMAIBbHAs DHEPIUS.
[IpeBpaiieHrie OIHOTO BH/IA MEXaHWYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHHKE.

JHemoncmpayuu.

1. IIpuMepBIPOCTHIXMEXaHU3MOB.

Jlabopamopnsiepabomuiuonvimot.

1. OmnpenenennepaOOTHICUIIBITPEHUATIPUPABHOMEPHOMIBI)KEHUNTENA T10

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenosanueycioBuiipaBHOBECUApbIYAara.
N3mepenneKIT/ HaKIIOHHOUIIIIOCKOCTH.

4. V3yyeHne3akOHACOXPaHECHHUSIMEXaHNYECKOUIHEPTUU.

8KJIACC

Pa3nen6.TemnoBbiesiBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHMS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, >KHIKOTO M Tra3000pa3HOro0 COCTOSHHUW BEILECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE MOJOXKEHUHW MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CmaurBaHMe U KanWUISPHBIE sIBIEHUS. TemnoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3bp TeMmiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS
yacTull. BuyTpeHHsas sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH OHHEpPruu:
TeIuIonepeaayda 17} COBEpILIEHUE paboTHI. Byl TEIUIONEepEaauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE.

KonudectBo TemnoTsl. YenbHas TEINIOEMKOCTh BeHIECTBA. TerIoo0MeH U
TEIUVIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. [lnaBinenue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJ€JbHAs TEIUIOTa IUIABJICHUS.
ITapoobpa3oBanne m koHjacHcanus. Mcmapenuwe. Kunenwe. YnmenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHS OT aTMOC(EepHOro
JTABJICHHUSL.

BrnaxnocTeBO31YXA.

DHEprusTOIIrBa. Y 1e1bHasATEII0TaCTOPAHUSL.

[TpunnmneipaboTeiTeruioBbix qeurateneKI I/ remmoBoroaBuraressi.
TeruioBbIeABUTaTEINU3AIUTAOKPYKAIOLEH CPENIBI.

3aKOHCOXPAHEHUSAUIIPEBPALLECHUSIIHEPT MMBTEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

1. HabmroneHneOpoyHOBCKOT OABUKEHHUSL.
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10.
11.
12.
13.

Hab6moneanenuddysun.
HabmronenuesBnenniicMauynBaH U UKATAIUISI PHBIX IBJICHU .
HabmronenuerenioBoropacuiiupeHusTe.
N3MeHeHnenaBiaeHuAra3anpuu3MeH e HUM00bEManHarpeBaHUUUITN
OXJIQKICHUM.

[IpaBunanzMepeHuATEMIIEPATYPHI.

Bunbsireronepenayn.
OxnaxxICHUETPUCOBEPIIIEHUUPAOOTHI.
HarpeBanunenpucoBepiieHnnpad OThIBHEITHUMHU CHIIAMH.
CpaBHEHUETEIUTOEMKOCTENPA3INYHBIX BEILIECTB.
HabmonenuekuneHusl.
HabmronernenocTostacTBaTeMIIEpaTypBITPUTLIABIICHUH.
MoaennTenaoBEIX ABUTaTENIEH.

Jlabopamopnuviepabomutuonvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITIIOOOHAPYKEHUIOAEHCTBUSICHIIMOJIEKYIISIPHOT OTIPUTSKEHMSL.
OnBITHITOBBIPAIMBAHUIOKPU CTAJUIOBIIOBAP EHHOMCOINMIM CaXapa.
OnBITHITOHA0JIIOIEHUIOTEIIOBOIOPACHIMPEHUSTa30B, ) KUIKOCTENN
TBEPABIX TEIL.

OmnpenenenuenaBIeHUABO31yXaBOAJIOHEIINIPHULIA.

OnbIThI, IEMOHCTPUPYIOLINE3aBUCUMOCTbIABICHUSIBO31YXa0TEro 00bEMa
Y HarpeBaHUs WIHM OXJIAXKICHUS.

[TpoBepka TMIOTE3b! TUHEHHONW 3aBUCUMOCTH JITTUHBI CTOIONKA KUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HabOniogenne wu3MeHeHHsT BHYTPEHHEW OSHEpruM Tela B pe3yJbTare
TEIUIONEepeaay U padOThl BHEITHUX CHJL.
HccnenoBanuesBIeHUATEIIOO0OMEHATTPUCMEIIMBAHUUX OJI0THOMUT OpsTUEi
BOJIBI.

OnpeneneHne  KOIMYECTBA  TEIUIOTHI,  IOJYYEHHOTO  BOJOM  NpHU
TEIUIO0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.
OnpenenenneyaenbHONTENI0EMKOCTUBEIIECTBA.
HccenenoBanuenporeccaucapeHus.
OrnpeneneHneoTHOCUTEIbHONBIAKHOCTUBO31YXA.
OnpenenenneyaenbHONTEIIOTHIIIABICHUSIbAA.

Pa3znen7.JekTpudyecKueNMATrHUTHbIEABJICHUSI.

Onektpuzauus Ten. J[Ba poaa snekTpuyecKkux 3apsaoB. BzaumoneiicTBue
3apsUKEHHBIX  Ten. 3akoH KyloHa (3aBUCUMOCTH CWIIBI  B3aMMOJAEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSHUS MEKY TEJIAMH).

Onektpuueckoe mnone. Hanpsk€HHOCTE anekTpuueckoro mnoss. IIpuHuumn
CYNEPHO3UIINU FTEKTPUUECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBUSI CYHIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
HCTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUS SJIEKTPUUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cwia  TOoka.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTruBieHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBJIICHUE BellecTBA. 3akoH Oma
I ydactka uenu. [locinemoBarenbHO€ W NApaUICNIbHOE  COCIUHEHHE
ITPOBOTHUKOB.

Pabora u MoOIIHOCTH »dJeKTpuyeckoro Toka. 3akoH Jlxoymns—Jlenna.
DJIEKTPUUECKUE IETIH U TTOTPEOUTENH IeKTpUUecKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtostHHBIE  MarHuTHl.  B3auMmonencTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnautHoe 1moie. MarauTHoe mojie 3eMJId M €ro 3HauCHHUE I KU3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTtHoe 1ol€  AJIEKTPUYECKOro Toka. [IpuMenenue
3JICKTPOMArHUTOBBTEXHUKE. JIEICTBUEMATHUTHOTO ~ MOJITHAIIPOBOJIHUKC ~ TOKOM.
DIIEKTPOABUIaTENIb MOCTOSSHHOTO TOKa. MCHONb30BaHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3JIeKTpOMarHUTHONM UHAYKIUU. [TpaBuiio JleHna.
DIIEKTpOreHepaTop. Cnioco0b1 MOJIyYEHUS ANEKTPUYECKOU HHEPTUH.
DIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

JHemoncmpauuu.

DJIEKTPU3ALIUATEN.
JIBapo1a3IeKTpUIECKUX3aps10BUB3aNMOIEICTBUE3APSIAKECHHBIX TEIL.
Y CTpONCTBOUIEMCTBUEATEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKASTUHYKIIHSL.
3aKOHCOXPAHEHUSDIICKTPUUECKUX3APSIOB.
[IpOBOTHUKUUANINEKTPUKHY.
MoaenupoBaHNECUITOBBIXJIMHUMAIIEKTPUUECKOT OTIOS.
M CcTOYHUKHUITOCTOSTHHOT OTOKA.
JeCTBUAIEKTPUYECKOT OTOKA.

. DNEKTPUYECKUNUTOKBKUIKOCTH.

. 'azoBbIMpasps.

. I3MepeHnecuiIbITokaaMIepMeTpOM.

. I3MepeHneaNeKTpUY€CKOT OHATIPSKEHUSI BOJIBTMETPOM.

. PeocTtarumara3smHCONnpoTHBIICHUH.

. BzanMogencTBuenoCcTOSHHBIXMAarHUTOB.

. MoaennpoBaHHEHEBO3MOKHOCTUPA3ACIICHUATIOIIOCOBMArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaennpoBaHMEMAar HUTHBIXITOJIEUITOCTOSIHHBIX MArHUTOB.
OnsIrOpcerena.

MarauTHoOEenoaeToKa. DJIEKTPOMAarHur.

JleicTBUEMarHUTHOT OTIOJITHAIIPOBOTHUKCTOKOM.
DJIEKTPOBUTATEIBIIOCTOSTHHOTOTOKA.
HccnenoBaHnessBIEHUAIEKTPOMArHUITHOMMHAYKIWH.

Onbitei®apages.

3aBUCUMOCTh HAMpaBJIECHUA WHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro
BO3HMKHOBECHHUS.

DJIEKTPOreHepaTOPIIOCTOSIHHOIOTOKA.

Jlabopamopnuviepabomutuonvimot.

1.

o U w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONEHUIO DJICKTpHU3AMK Tel HMHAYKUUMEH U 1pu
CONIPUKOCHOBEHUMU.

UccnenoBanue neUCTBUS JIIEKTPUYECKOrO MO HA MNPOBOJHUKUA U
JTUBJIEKTPUKH.
CoOopkaunpoBepkapadOThIIIEKTPUUECKONIIETUTIOCTOSHHOT OTOKA.
N3mepenuenperynmpoBaHUECHIIBITOKA.
N3mepenuenperynmpoBaHUECHANPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYILIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COINPOTHUBIIEHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAAA TONEPEYHOTO
CCUYCHHUS U MaTepuarna.

[IpoBepka mpaBuna CIO0XKEHUS HANPSHKEHUW IPU  IOCIEI0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [ CHJbl TOKAa MOPU MAPALICTBHOM COCIUHEHHUHU
PE3UCTOPOB.

OmnpenenennepadboThIIEKTPUYECKOTOTOKA, UTYIIIET0UePE3PE3UCTOP.
OnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOrO  TOKA, BBIAEISEMOM  Ha
pe3ucTope.

HccnenoBaHne3aBUCUMOCTUCHIIBITOKA, UTYIIETOYEPEIAMITOUKY, OT
HaIPS)KEHUS Ha HE.

OnpenenenueKIIInarpeBares.
HccnenoBaHnEMarHUTHOTOB3aMMOICUCTBUSIITOCTOSSHHBIX MArHATOB.
N3yueHne MarHUTHOrO TMOJIA IOCTOSHHBIX ~ MAarHUTOB IIPH  MX
00BEMHEHUH U Pa3/ICIICHUN.
HccnenoBaHneAelCTBUASIIEKTPUIECKOrOTOKAHAMAT HUTH YO CTPENIKY.



17. ONBITBL, JEMOHCTPUPYIOLME 3aBHCHUMOCTb CWJIBI  B3aUMOJECHCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa WM HAIlpaBJICHUS TOKAa B
KaTyIIKE.

18. MI3y4eHuenenCcTBUAMAar HUTHOT OIIOJISTHAIIP OBOAHUKCTOKOM.

19. KoHcTpynpoBaHrenn3yueHNepadoThIdIEKTPOIBUTaTEIs.

20. 3mepenneKII/I3ekTpoaBuraTeibHOMyCTaHOBKHY.

21. OnBITBI IO HWCCIEAOBAHUIO SIBJIECHUS JJIEKTPOMArHUTHOM WHAYKLWU:
UCCIICIOBAHNE W3MEHECHMH 3HAYCHUS W HANPABICHHUS HWHIYKIMOHHOIO
TOKA.

9KJIACC

Pa3zgen8.MexannueckuesiBJICHHUA.

Mexannueckoe JaBwxkeHHE. MarepuanpHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOIO [BHKEHHS. PaBHOMEpHOE NPSMOJIMHEHHOE
nBkeHne. HepaBHoMepHOe npsiMosinHeEHOEe nBMkeHue. CpellHssl 1 MTHOBEHHas
CKOPOCTB TeNa NPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiMHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnbiThl [Manumes.

PaBHOMepHOEnBIXeHUETTOOKpYkHOCTH. [ [epnonnuacToraoOpaiieHus!.
JInHeHaAMyTII0BasICKOPOCTHU. LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE.

[TepsrriizakonHeroToHa. BropoizakonHeroTona. Tpernitzakon HeroToHa.
[IpuHIMIICYIEPTIO3UIIUHACUIL.

Cuna ynpyroctu. 3akonl'yka. Cuna TpeHUs:CUla TPEHUS CKOJIbLXEHUS, Cuia
TPEHHUS TTOKOSI, APYTHE BUIBI TPEHUS.

Cwia TsSHKECTH M 3aKOH BCEMUPHOI'O TATOTEHHS. Y CKOpeHHE CBOOOHOTO
nafgeHus. JBmxenue miuaner Bokpyr Comnpa. IlepBasi kocMuueckass CKOpPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHOl TOuku. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJNA C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmnynec Tena. M3meHnenune mMmiynbca. UMnynbse cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBMKEHUE.

Mexannyeckass pabora W MOIIHOCTh. PabGoTa cui TsKecTH, yHpyrocTw,
Tperusi. CBsA3b dHEPruu U paboThl. [loTeHInanbHas 3Heprus Tela, NOJHATOro Hajl
NOBEPXHOCThIO3eMIIU. [ loTeHIIMATbHASIIHEPT UACKATOUIIPYKUHBL. KuHeTHUecKkas
sHeprus. Teopema O KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPIHUH.

JHemoncmpauuu.

1. HaGnroneHne MexaHMYeCKOro JIBHKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell

oTCY€ra.
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8.
9.

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

CpaBHEHUENYTEHUTPACKTOPUAIBHKEHUSOTHOT OUTOT OKETENA
OTHOCHUTEIIBHO PAa3HBIX TENl OTCUETA.
N3mepenneckopoCTUNYCKOPEHUSTIPAMOIUHENHOT O ABUKCHUSL.
HccnenoBannenpu3HakOBPaBHOYCKOPEHHOT OIBUKEHUSI.

Ha6mronenne iBMKeHUATENAMOOKPY>KHOCTH.
HabmronennemexannyecKuX iBIICHUM, IPOUCX OISIIIIUXBCUCTEMEOTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U YCKOPEHHOM  JIBIDKECHUHU
OTHOCHUTENIBHO KaOMHeTa PU3UKH.
3aBUCHUMOCTbYCKOPEHUATENA0TMACCHITENANICHCTBYOIIEHHAHETO CHUJIBI.
Hab6mtonennepaBeHCTBaCUITIPUB3aMMOICHCTBUATE.
N3MeHeHneBecaTenanpuyCcKOpEeHHOMIBUKEHHUU.
[IepenauanMmynbcanpuB3anMOIECTBUUTEI.
[IpeoOpazoBaHUIIHEPTUUTIPUB3AUMOICHCTBUUTEI.
CoxpaHeHrenMIyJibcapUHEYIPYroMB3auMOCHCTBUN.
CoxpaHeHHEeUMITYJIbCAPUadCOMIOTHOYIIPYTOMB3aUMOICHCTBU Y.
HaGntonennepeak THBHOT OJIBUYKEHUSI.
CoxpaHeHHeMeXaHUYeCKOUIHEPT UUTTPHUCBOOOTHOMITAICHUH.
CoxpaHeHnEeMEXaHUYECKOMIHEPTUUTTPUIBUKEHUUTEIAIOIICUCTBUEM

NPYKUHBI.

Jlabopamopnsviepabomuiuonvimot.

1.

KonctpynpoBanue TpakTa ajisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JBIKCHUS IIAPUKA U TEJIEHKKH.

OnpeneneHue CpeaHel CKOPOCTU CKOJBXKEHHsSI OpycKa WU JIBUKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHs] Tela IMPU PABHOYCKOPEHHOM JBUKEHUH IIO
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU MNPU PABHOYCKOPEHHOM
JIBKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rHUIOTE3bI: €ClU TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHONU CKOPOCTH IIyTH OTHOCSTCS KakK psij HEYETHBIX YHUCE, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.
OnpenenennekodPpGUIMeHTaTPEHUSICKOTBKCHHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHS IPU PABHOMEPHOM JIBHXKEHHUH TEJarno
TOPU30HTAIIBHOM ITOBEPXHOCTH.



10. Onpenenenne pabOThl CWIBl  YOPYrocTH TMpPH TMOIBEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJBM>KHOI'O U MOABUKHOTO OJIOKOB.

11. I3ydyeHne3aKo0HaCOXpaHEHUSIIHEPTUU.

Pasznen9.Mexanuyeckuekoje0aHUsAMBOJIHBI.

KonebarenpHoenBmwxkenue.  OCHOBHBIEXapAaKTEPUCTUKUKOIEOaHUI: IEPUO]L,
4acToTa, aMIUINTyAa. MaremaTu4ecKuil U NPYKUHHBIM MasATHUKHU. [IpeBpamenue
SHEPruu MpH KoJIeOATENbHOM JIBHKEHUU.

3aryxatoume — kosneOaHusg.  BoiHyxkaeHHole — kojeOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOMCTBA MEXaHUWYECKHMX BOJH. IIpomonbHbie U
IonepeyHble  BOJHBL.  JlnmMHA BOJMHBI M CKOPOCTh €€  paclIpOCTpPaHEHUS.
MexaHnyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomMKoCTh 3ByKa M BbicoTa TOHA. OTpakeHue 3ByKa. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGnroneHunexkoneO0aHUATENNO1EHCTBUEMCHIIBITKECTUUCHIIBI YIPYTOCTH

Hab6monennexonebanniirpy3aHaHUTHHHATIPY KU HE.

HabntoneHneBbIHY K 1€HHBIXKOJI€0aHMITUPE3OHAHCA.

Pacnpoctpanennenpo101bHbIXMITOTIEPEUHBIXBOTH(HAMO/IEIH ).

Halntonenne3aBucMMOCTUBBICOTHI3BYKAOTYACTOTHI.

AKyCTHYECKHIPE30HAHC.

Jlabopamopnsiepabomuituonvimot.

1. OmpeneneHre YacTOThl M TepHoJa KoJeOaHWW MaTeMaTHYECKOIo
MasiTHUKA.

2. OnpeneneHnevacTOThIUIEPUOJAKOICOAHUNTPYKUHHOTOMASTHHKA.

3. HccrnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH TEPHOa KOJICOaHUHN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepkaHe3aBUCUMOCTUIIEPUOIAKOICOAHUNTPY3a,I0/IBEIIIEHHOT OK
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HUTH, OT MacChl rpys3a.
6. OmbITB, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KoyebaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. W3mepeHuneyckopeHnsscBOOOHOIOMNa/IEHUSI.
Pa3znenl0.91eKTpOMArHUTHOCTIOJIEHIJIEKTPOMAT HUTHbIC BOJIHBI.
DJIEKTPOMArHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
ANIEKTPOMAarHuTHeIX BOJH. [llkana >31eKTpOMarHUTHBIX BOJIH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnekTpoMarautTHasimpupoaacsera. CkopoctbeBeTa. BomHOBbIECBOWICTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBa’JIEKTPOMAarHUTHBIXBOJIH.

2. BonHOoBBIECBOMCTBACBETA.

Jlabopamopnsiepabomuiuonvimot.

1. V3ydyeHnme CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHMIBHOTO

Tenedona.

Pa3nenll.CBeToBBICSIBJICHHUS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETa. [IpsimonrHeHOE
pacnpocTtpaHenue cBera. 3atMenusi ConnHna u Jlyael. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTPAXKEHHUsS CBETA.

[Ipenomnenue cBera. 3aKOH MpenomiieHUs cBera. [lonmHoe BHYTpeHHee
OTpakeHHe cBeTa. lCcrnonb30BaHUE TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx nayuweir B guH3e. OnrTuueckas cucrtema (Qortoamnmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 kak onTuyeckas cUCTeEMa. bIM30pyKoCTh u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. Omnbitel HbloToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucniepcust ceera.

Jemoncmpayuu.

[IpssMonuHeHOEPACIIPOCTPAHEHUECBETA.

OrtpaxeHnunecsera.

[Tony4yeHnen3zo06pa>keHUUBIIOCKOM,BOTHYTOMHUBBITYKIIOM3€pKaiax.

[Ipenomiienuecsera.

OnTryecKuiicBETOBO/I.

XomydeiBcoOrparomeniInH3e.

X0Ty4eMBpACCEUBAIOIICHIINH3E.

[Tomy4yeHnen300pa>keHUNCIIOMOIIIbIOTTUH3.

[MpuntunaeiicTBusporoanmapara, MUKPOCKOIIANTEIECKOTA.

10. Monenbriasa.

11. PaznoxeHnedenorocBeTaBCciexTp.

12. [Tomy4yeHne6em0rocBeTanprciIOKeHUUCBETAPa3HBIXIIBETOB.

Jlabopamopnsiepabomuiuonvimot.

1. HccnenoBaHne3aBUCMMOCTUYTIIA0TPAKEHUACBETOBOT OJy4a0TyTJIa
naJcHUsI.

2. M3yuenuexapakTepUCTUKU300PAKEHUSIIPEIMETABILIOCKOM3EpKalie.

3. HccrenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yrjia
MaJICHUS] Ha TPAHULE «BO3IYyX—CTEKIION.
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4. TlomyueHnen300pakeHUHCIIOMOIIBIOCOOUPAIOIICHITNH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI COOMparoIiei
JIMH3BI.

6. ONBITHINOPA3I0)KEHUIO0ETOr OCBETABCIIEKTD.

7. OTBITHINOBOCIPUATHIONBETANPEIMETOBIPUUXHAOTIOICHUAYEPE3
[[BETOBBIC (PMIIBTPHI.

Pa3nenl2.KBanToBbIESIBJICHHS.

OmneiteiPe3eppopaanruianerapuasmoenbaroma. Mogenbaromabopa.
HcnyckanuennorionennecseraaToMoM. KBaHThI. JIMHENYaTBIECIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHEe aTOMHOTO
anpa. HykimonHas wmopens artomHoro snapa. HM3oronsl. PaamoakTuBHBIE
npeBpauieHusd. [lepuos moiypacmnajia aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsiJOBOrO0 M MacCOBOI'O YHUCEI.
DHeprus CBsI3M aTOMHBIX sfep. CBsi3b Macchl W »Hepruu. Peakinuu cuHTe3a U
nenenus siaep. Mcrounuku sneprun ConHia u 3BE3I.

Anepnas sHepretvka. [[elcTBUS pPaAMOAKTUBHBIX M3JIYYEHUN Ha JKHUBBIC
OpraHu3MBbl.

Jemoncmpayuu.

1. CHeKTpbIU3Iy4CHUSTUTIOTIOIICHHMS.

2. CrHeKTpbIpa3InYHbIXTa30B.

3. ChekTpBoaopo/a.

4. HaOmonenuerpexkoBBkaMmepeBuibcona.

5. PabGoTtacuéTunkanoHU3UPYIOIIUXU3TYyUEHU.

6. PerucrtpanusnzinyyeHUsIpUpOIHBIXMUHEPATOBUIIPOIYKTOB.

Jlabopamopnsiepabomuiuonvimot.

1. HaOnroaeHuecIomHbIXUINHEHYaThIXCIIEKTPOBU3TYYCHUSL.

2. HccnenoBaHueTpeKkoB:M3MEPEHUEIHEPTMUIACTUIIBIITOTOPMO3HOMYITYTH

(mo dotorpadusim).

3. H3mepeHunepaanoakTUBHOr0(OHA.

IoBTOPUTEIHHO-0000 AN HMOTYJTb.

[ToBTOpUTENHHO--0000IAIOIUHMOAYIBIIPEHA3HAYCHAIICUCTEMATU3aAUN U
000011IeHHs TIPEAMETHOTO COJIEPKaHUSI U OIbITa ACSITEIbHOCTU,TPUOOPETEHHOTO
IpU W3YyYEHUH BCETrO Kypca (U3UKH, a TaKXKe sl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY MO (pu3uke ajigs oOydaromuxcsi, BbIOpaBIIUX 3TOT
y4eOHBIN mpeamer.

[Ipy n3ydeHUn JAHHOTO MOIYJNSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATENIbHOCTHU, HA OCHOBE KOTOPBIX 00€CTEUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (GopMmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh:0CBOEHUEHAYYHBIXMETO10BUCCIIEIOBAHMS



ABJICHUIM TMPHUPOAbI M TEXHUKH, OBJIAJICHHE YMEHUSIMU OOBICHATH (PU3UUYECKUE
SABJICHUSA, NPUMEHSAS TOJYYEHHBIE 3HAHMs, peaTh 3aJa4d, B TOM YHCIIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMIMANIBHO IEATEIBHOCTHBIM XapakTep NaHHOI'O paszelia peaau3yercs
32 C4€T TOro, 4YTO OOyYarollMecs BBINOJHSIOT 3aJaHUsA, B KOTOPHIX UM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUN pacrno3HaBaTb M HAY4YHO OOBICHATH
duznyueckue sIBICHUS B OKPY>Kalollel MPUPOE U MOBCETHEBHOM KU3HM;

UCIOJIb30BaTh HayuYHbIE METO/IbI UCCIENOBAHMS (PU3NUECKUX SBICHUHN, B TOM
YHUCJIE IS IPOBEPKU TMUIIOTE3 U ITOJIYYEHHS TEOPETUUECKUX BBIBOZOB;
OOBSICHATH Hay4yHblE€ OCHOBBI HamOojee Ba)XHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, MPAKTUYECKOr0 MCIIOIb30BAHUS PA3IMYHBIXUCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA INPEBPAILLECHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenue (pu3nku Ha ypOBHE OCHOBHOTO 00IEero oOpa3oBaHUs HAMpPaBICHO

Ha JIOCTHXKEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIBbTaTOB.

B pesynpraTe n3ydeHus: Gu3NKU Ha YpOBHE OCHOBHOI'O 00IIIero 00pa30BaHUS

y obOyuyatromierocss 0yayT copMHpOBaHBI CICAYIOININE JUIYHOCTHBIC PE3YyIbTATHI B
YaCTH:

1)naTpuoTHYECKOrOBOCIIMTAHUSA

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3HUeCKOl HayKU;
—IIEHHOCTHOCOTHOIIEHUEKOCTIKEHUSIMP OCCUNCKUX yUEHBIX --(DU3UKOB;
2)rpaxaaHCKOrOuayX0BHO-HPABCTBEHHOTOBOCITUTAHMSA S

— FOTOBHOCTH K aKTUBHOMY y4YaCTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
(1)76370:97

— OCO3HAHME BAXKHOCTU MOPAIBbHO--3TUYECKUX MPUHIIUIOB B JIESITEIBHOCTH
Y4E€HOI0;

3)3¢TeTHYECKOrOBOCIIUTAHUS

— BOCIHPUATHE ICTETHUUECKUX KadyecTB (M3MUECKOW HayKd: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4)IIeHHOCTHHAYYHOT OTIO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3NYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHMH, BAXXKHEUILIEN COCTABIISIOLICH
KYJIbTYpHI;

— pa3BUTHE HAy4YHOU JIFOOO3HATEJIILHOCTH, HMHTEpEca K HCCIeI0BaTEIbCKOMN
JIESITENBHOCTH;

S5) dopmupoBaHus  KYJbBTYPbI 3[I0pPOBbS H  3MOLMOHAJBLHOIO
0J1aronoJIyusi:

— OCO3HaHUE IIeHHOCTH Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU NPaBWJI 0OE€30MaCHOTO TOBEACHHS Ha
TpaHCIIOPTE, Ha JOpOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(OpMHUPOBAHHOCTh HaBbIKa pedJIeKCUH, IMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4elOBeKa,;

6)Tpy10BOrOBOCIIMTAHUSA

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTHUYECKHX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeIbHONOPTaHU3aIMY, [OPO/1a,KPast ) TEXHOJIOT MY €CKOUH



COIIMAIPHOM HAIIPaBJICHHOCTH, TPEOYIOIIUX B TOM 4YHCIEe W (DU3HICCKHUX
3HAHUM;

e —HMHTEPECKNPAKTUYECKOMYU3YUCHUIONPO]ecCuit,CBI3aHHBIXCHUZUKOM;

e 7)3KOJIOTNYe€CKOTOBOCIIUTAHUSA:

e — OpHCHTAIMS HAa TPHMEHCHHE (PU3MUECKUX 3HAHMM JJII PEIICHUS 3aJad B
00JaCTH OKPY’KAIOIIEH Cpenbl, TUIAaHUPOBAHHUS TIOCTYNKOB W OICHKH WX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHE TJIOOAJTBLHOI'O XapakTepa SKOJOTMYECKHX MpoOiIeM M IMyTed HX
pelieHus;

e 8) amanTanum K HM3MEHSIIONIMMCS YCJOBHSIM COLUAJBHON W TPHUPOIHOH
cpenbl:

e — TMOTPEOHOCTh BO B3aMMOJCHCTBUM TIPH BBHITIOJIHECHUU MCCIICIOBAHUN H
MPOCKTOB (M3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM

JIPYTHX;

e — TIOBBIUIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JESITENIbHOCTD;
e — MNOTPeOHOCTHB(YPOPMUPOBAHUMHOBBIX3HAHHUI, BTOM YHUCIE(POPMYIHPOBATH

UJeH, MOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSIX;

e — OCO3HaHME 1e()UINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH
bu3nkwy;

e — IUIAHUPOBAHHME CBOErO0 PA3BUTHS B NPUOOPETEHHUU HOBBIX (DUIUYECKUX
3HAHMI;

e —CTpEMJICHHEAHATU3UPOBATHUBBISABIIATHB3aUMOCBA3UIIPUPOIBL, 0011IECTBAU
HSKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BAHUEM (PU3HUECKUX 3HAHUMH;

e — OLEHKA CBOUX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX INI00AJIbHBIX MOCIEICTBUM.

METANPEJMETHBIEPE3YJIBTATDBI

B pesynbprare OCBOCHHS TpOrpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOIO
o0rmrero oopa3oBanusi y o0Oydaromierocsi Oyayt chopMUpOBaHBl MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIONTUEIIO3HABATEILHBICYHUBEPCATLHBICYYCOHBICICHCTBYS,
KOMMYHHUKATHBHBIC  yYHHBEpCajdbHbIe  Y4eOHbIC  JCHUCTBHS,  PErYJISTHBHBIC
YHHUBEpCAIbHBIC yICOHBIC TEHCTBUS.

HO3HaBaTeJIbHLIeyHI/IBepCaﬂbHLIeyqeﬁﬂbIeHeﬁCTBﬂﬂ

Ba3oBbie Jjoruueckue JeicTBUA:



BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB
(s1BIICHMIN);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS IS
0000IIIEHUS U CPAaBHEHUS,
BBISIBIISITh3aKOHOMEPHOCTUUITPOTUBOPEUHSIBpacCMaTpUBaeMbIX pakTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISATh TIPUYMHHO--CJICICTBEHHBIC CBS3W TIPH HM3YYCHUH (PH3UIECKUX
SIBJICHUM U MPOIECCOB, JI€NIATh BHIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIXU
WHAYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3SX
(U3UYECKUX BEJIMYUH;

CaMOCTOSITEIBHO BbIOMpATH cOcO0 perieHus yueOHol (u3nueckoizagaun
(cpaBHEHHE HECKOJIbKMX BapMaHTOB peElIeHHs, BBIOOp Haubosee
HOJXOSIIEr0 ¢ Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbiencciienoBaTejLCKue1eCTBYA

HCITOJIb30BAaTHBOIPOCHIKAKUCCIICIOBATEILCKHUMHCTPYMEHTIIO3HAHNS;
MIPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTABJICHHOMY IIJIaHY OIBIT, HECJIOKHBIN
bu3nUeCcKuil IKCMEPUMEHT, HEOOMBIoe HuccaeaoBaHNEe (U3HUECKOTO
SIBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh HWH(OpMaIHIo,
MIOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI HJTU SKCIICPUMEHTA,

CaMOCTOSTEIBHO (POpMyTHUpPOBATH 000OIIEHUST U BBIBOJIBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOIEHHS, ONBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (PU3MISCKHUX
MPOIECCOB, a TAK)KE BBIABUTATHIIPEAIONIOKECHAS 00 MXPa3BUTHU BHOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PaGoracundopmanmueii:

MPUMEHSATH Pa3IUYHBIC METO/bl, HHCTPYMEHTHI W 3alpOChl MPU MTOUCKE U
orbope MH(POPMAIMM WM JAHHBIX C YYETOM MPEIIOKCHHOM Y4eOHOM
(dbuznyuecKou 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTaBIICHNUS,

CaMOCTOSITCJIbHO  BBIOMPATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHQoOpMaMK W HWUIFOCTPUPOBATh pellaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpauKoil ¥ 1X KOMOWHAITHSIMH.

KoMMyHMKAaTHBHBIEYyHHBEpPCaAJIbHbIEyYeOHbIeIeCTBHS:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepualia, pe3yJbTaTOB JaOOpaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMON TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha pEIICHUE 3aJaddl U TOIICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;



COIOCTaBIISITh CBOM CYXKIEHHSI C CYXICHHSMH JApPYTUX YYaCTHUKOB
Jyanora, OOHapyUBaTh Pa3Inyve U CXOJICTBO MO3ULINNM;
BBIPaXKaThCBOIOTOUYKY3PEHHUABYCTHBIXUTUCHMEHHBIX TEKCTAX;

NyOJUYHO MPEACTaBIATHPE3YIbTATHl BHIOJIHEHHOI'O (PU3UYECKOTrO OIbITa
(9KCIIepUMEHTa, UCCIIEI0BAHUS, IIPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON MMHANBUAYaTbHON
paboThI MpHU PelIeHnH KOHKPETHON (hPU3NUecKoil mpoOieMbl;

NPUHUMATh 1I€JTd COBMECTHOW JIESATENIbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no €€ JOCTWKEHUIO: pAaCIpenensTh pOJd, OOCYKAaTh IPOLECCh U
pPE3yJIbTaThl COBMECTHOUW pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
BBINIOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAUECTBEHHOI'O Pe3yJsbTaTa 1o
CBOEMY HAIMpPABIICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYrUMUUIICHAMU
KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJAJa B OOIIMN MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHS.

PeryisiTuBHbIEyHUBepCAJIbHbICY4eOHbIeIeiCTBUS

Camoopranusanus:

BBISBJISITHIIPOOIEMBIBKU3HEHHBIX Y YO HBIXCUTYALIU X, TPEO YIOIIIHX
JUIsIpelIeHuA(PpU3NIeCKMX3HAHUH;

OPHUEHTHPOBATBCA B  PA3JWYHBIX [OAXOJAX IPUHATHUS  PEIICHUN
(MHIMBUAYaJIbHOE, MPUHATHE PEUICHUS B TpYyIe, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSTEIBLHO COCTAaBIISITh AITOPUTM pelieHus (U3NUECKOi 3aaun Uiu
IUIaHA KCCIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATh MPEJIaracMble BAPUAHTHI PELLICHUM;
JeNaThBbIOOPHUOPATHOTBETCTBEHHOCTh3APEIIECHHUE.

CaMOKOHTPO0JIb,YMOLHOHAJIbHBIMUHTEJICKT:

JaBaThaJCKBaTHYIOOIEHKYCUTYyaIIUUHUIIPEIaraTbIIaHeEU3MEHEHNS,
OOBSICHATh NPUYUHBI  JOCTHXKEHUSA  (HEIOCTHXKEHHUs)  PE3yJIbTaToB
NEeSITeNbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh (B TOM YHWCIE B XOJl BBIIOJIHEHUS
(U3UYECKOr0 HKCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
OO0CTOSITENICTB, WM3MEHUBIIIUXCS CHUTYyal[Md, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIINX TPYJHOCTEH;
OLICHUBATHCOOTBETCTBUEPE3YIbTATALIETUNYCIOBUSIM;

CTaBUTh c€051 HA MECTO JIPYroro 4YeJloBeKa B XO/I€ CIIOpa WU JUCKYCCUUHA
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro;



MPU3HABATh CBOE MPABO HA OMIMOKY MpU perieHNH (U3NUECKUX 3a7a4 WK
B YTBEPKJACHUAX HA HAYYHBIEC TEMbI U TAKOE K€ MIPABO JIPYTOro.

HHPEIJMETHBIEPE3YJIBTATDI

K koniyoOyuenus B7 kjacce IpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUA:  (PU3MYECKUE U  XUMHUYECKHE  SBIICHHS,
HAOJIIOICHHE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOe [BIDKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIIMHEWHOE), TPACKTOPHUsS, PaBHOACHCTBYOIIAs
cuJa, nedopmManus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIIMECS COCYBL;

paznuuath siBieHus (auddys3us, TEmIoBOoe NBUKEHUE YaCTHI] BEUIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE  JBIIKEHUE, HHEpLUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TENl C 3aKPEIUVIEHHON OChIO
BpallleHUs, TIepeaada AaBaeHUs TBEPABIMU TEIaMHU, KUIKOCTSIMU UTa3aMH,
aTMoc(pepHOE [aBlIeHHE, IUJIABAHWE TEJN, NPEBPAILCHUS MEXaHUYECKOU
HHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBIICHHE W3YYEHHBIX (DU3UUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpE, B TOM uuciie (U3MYEeCKue SBICHUS B MIPUPOJE:
NPUMEPHI JIBMXKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXUBON
npupojae, JACUCTBUE CHJIBI TPEHUS B TMPHUPOJAE W TEXHUKE, BIHSHUE
aTMOC(EepHOro NaBIICHUS HA JKHBOW OpPTaHW3M, IJIaBaHWUE PbIO, phlUyaru B
TEJE YeloBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/layy B yU4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SIBJICHUS, UCTIOIb3YS
¢dbusznyeckre BeTuYnHbl (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMS, Y Th,
CKOpPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIPYTrOCTH, CUja TAXKECTH, BEC TeJa,
CWia TpeHus, JaBieHue (TBEpIOro  Tena, KUAKOCTH, Tas3a),
BBITAIKMBAIOIAS CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TMOJE3HOr0 JACHCTBHUS MEXaHHU3MOB,
KMHETUYECKasi W TOTCHIMalIbHAs SHEPrus), MPU OMHUCAHWHM MPABUILHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIB3YEMbIX BETUYNH, HX0003HAYEHUS
U eNUHHIBl (U3UYECKUX BEIMYWH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIIUE
JaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTUMU BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHUS W TIPOIECCHI,
UCIIONB3Ys MpaBUiia CJIOXKEHUsI Cull (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [Tackans, 3akoH Apxumena, IpaBUIoO paBHOBeCHs pbldara (010kKa),
«30JI0TO€ TPABWJIO» MEXAHMKH, 3aKOH COXpaHEHUS MEXaHUYeCKOM
OHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa W
3aMUCHIBATh €r0 MATEMATHUYECKOE BhIPaKEHUE;

OOBACHATH (PU3UYECKUE SBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UUCIIE
M B KOHTEKCTE CHUTyallMid MpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh TIPUYUHHO--CJICAICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIAaroB ¢ OMOpPOi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3ajadyd B 1-2 JeHCTBUA, HCHONB3YsS 3aKOHBI U
dbopMyIbl, CBsA3BIBaIONINE (PU3MYECKUE BEIMYHMHBI: HA OCHOBE aHAJIM3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIIOBUE, TIOJICTABIIATh (DU3UIECKIE
BEJIMYMHBI B (POPMyJIbI M MPOBOAUTH Pacu€Thl, HaXOAWTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIs PEHICHUsS 3a/1ay, OLICHUBATh PEATUCTUYHOCTh
MOJTYICHHON (DU3UYECKOMN BEITMYUHEI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(UBUYECKUXMETO/IOB, BOMUCAHUMUCCIIEAOBAHUS BBIICISITHIIPOBEPSIEMOE
npeanonoxkenue  (TUIOTE3y),  pa3iuyaTh W HHTEPIPETUPOBATh
MOJTYYCHHBIN Pe3yibTaT, HAXOAUTH OIMMUOKU B XOJI€ OIBITA, JEIAThBHIBOIbI
0 €T0 pe3yJbTaTaM;

MPOBOAUTH OMBITHI 10 HAOMIOJEHUIO (U3WYECKUX SIBJICHUM WU
buznueckux CBOICTB TeN: dbopMynrpoBaTh IpOBEPsIEMbIE
MIPEATNOI0KEHNS,COONPAThYCTaHOBKYU3TIPETI0KEHHOT 0000y I0BaHNS,
3aMMChIBATh XOJI OMBITA U (DOPMYITUPOBATH BHIBOIHI;

BBITIOJTHATh MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CWJIBl M TEMIEPaTypbl C MCHOIb30BAHMEM aHAJIOTOBBIX W
U(pPOBBIX TPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPHOOPOB ¢ YUIETOM
3aJIaHHOM a0CONIOTHOM MOrPEIIHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOM BETUYUHBI OT
JIPYrol C HCIOJNB30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCHUMOCTH ITYTH
PAaBHOMEpPHO JIBUXKYIIErocsd Tela OT BPEMEHHU JBWKEHHS Tela, CHUJIbI
TPEHUACKOJIBKEHUIOTBECaTENa, KauyecTBA0OPAOOTKUIIOBEPXHOCTEUTEN U
HE3aBUCUMOCTH CWJIbI TPEHMsI OT TUIOMIAX COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BBHITAJIKUBAIOMIEH CUIIBI OT 00BEMA
MOrpyKEHHOM YacTH Teja U OT IUIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJ0, YCIOBUN
TUTABaHUSATEN, YCIOBUHPABHOBECUS PHIUAranOIOKOB),y4aCTBOBATHB



IUIAHUPOBAHUU  Y4E€OHOrO HCCIEOBaHMs, COOUpATh YCTAHOBKY H
BBITIONHITh M3MEPEHUs, CIenysl MPEANOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3yabTaThl TMONYYCHHOH 3aBUCHUMOCTH (U3MYECKUX BEIMYWH B BHUJIE
MPEAJIOKEHHBIX TaOMUIl U rpaduKOB, JeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCIICIOBAHMS,

NPOBOANTH KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKHX BENMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CuUjla TPEHHUS CKOJBKCHHS,
JABJICHUE  BO3/yXa, BbITAJKUBAIONIAs  CHWJa, JICWCTBYIOIIAs  Ha
HOrpyXKEHHOE B KHUJIKOCTh Te€l0, KOI()(UIMEHT TMOJIEe3HOro JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEeAys MPEIIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJIHEHUN HW3MEPEHHM COOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUEHUE UICKOMOMN BEIUYNHBI,

cOOIOIaThITPaBMIIa TEXHUKHU O€30MaCHOCTH MPU paboTte ¢ J1abopaTopHbIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLMIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECs COCYAbl, OapoMerp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JEWCTBUA U3YYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C OINOPON HAa WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
0 CBOMCTBaxX (PM3UUECKUX SIBJIECHUN U HEOOXOAUMBbIE (DU3UUECKUE 3aKOHBIH
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALUIO O  NPUMEPAX)
NPAaKTHYECKOTO HCIOJIb30BaHUS (DU3MUECKUX 3HAHUUW B IOBCEIHEBHOM
KU3HU I obecriedeHnst 0€30MacHOCTH MPH OOpallleHHH ¢ MpUOopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3JOPOBBS U COOTIOACHUSIHOPM
HKOJIOTMYECKOTr0 MOBEACHUS B OKPY’KaIOLEH CpeIe;

OCYILIECTBIATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBHH C 33J]aHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM U TyTEM CpPAaBHEHMSI PpA3JIMYHBIX HCTOYHUKOB BBIJIEIAThH
uH(pOpMaIUIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIh30BaTh MPHU BBHIOJHEHUHN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NUECKOr0 COCpKAHUs, CIIPABOYHBIE MATEPHUAIIBI,PECYPCHI
cetu MHTepHer, BiageTb NpuUEMaMH KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusi HGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE2—3UCTOYHUKOB WH(DOpMATMU(DU3NIECKOTOCOICPKAHNUS,B TOM



quclie MyOJMYHO JielaTh KpaTKUe COOOINEHHS O pe3yjbTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHMUM, MPU HTOM TIPAMOTHO HCIOJIL30BaTh
W3YyYCHHBIA TIOHSATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHUE [IPE3EHTALMEN;

IPU BBIMOTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN pacpeneisaTh
O0SI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUU C IOCTaBJIICHHBIMHU 3ajJadyaMH,
CIEAUTh 3a BBINIOJIHEHUEM IUIAaHA JCHCTBUM, AaJE€KBAaTHO OICHUBATh
COOCTBEHHBIM  BKJIaJ, B  JICATENBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIUX.

K xonmyoby4uenus B8 kjiacce mpeaMeTHBIC PE3YJIbTaThl HA OA30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BAaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOBHMOJIEKYJI,ar pEraTHbIECOCTOSHUSABEIIECTBA, KPUCTATNINYECKHEN
amMopdHbIe Tella, HACBHIIICHHBIH W HEHACBHIIICHHBI TMap, BIIAXXHOCTD
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSAS JHEpPrus, TEIJIOBOM JBUraTellb,
JIEMEHTAPHBIN 2JIEKTPUYECKUN 3apsill, SIEKTPUUECKOE I0JIE, TPOBOJIHUKU
U IUDJIEKTPUKH, TIOCTOSIHHBIA 31EKTPUYECKUI TOK, MArHUTHOE T0JIE;
pas3nuyarh sBJIECHHA (TEIUIOBOE PACIIMPEHHE W CHKAaTHE, TEIUIoepenaya,
TEIJIOBOE PaBHOBECUE, CMAuMBaHUE, KAWJUIAPHBIE SIBICHUS, HCIAPEHUE,
KOHJICHCAllUsl, IUIaBJIICHHWE, KpUCTAIu3auusi (OTBEpAEBaHUE), KHUIIEHHE,
Temionepeaaya (TerIonpoBOAHOCTb, KOHBEKIUS, U3IIYYEHHUE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAJI0B, NEUCTBUS AIEKTPHUUECKOrO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHASI UHIYKIIHS)
[0 ONHCAHWID WX XapaKTEPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBIICHHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBJIICHUWA B
OKpPY’)KaloIlleM MHUpPE, B TOM YHCJIE€ (PU3UUYECKUE SIBICHUS B TPHUPOAE:
MOBEPXHOCTHOE HATSOKEHUWE W KalWULAPHBIE SBJICHHS B IPUPOJE,
KpUCTalIbl B mpupoae, uzmnydeHue ConHLa, 3aMep3aHHe BOAOEMOB,
MOpPCKUEOpHU3bl, 00pPa30BAaHUEPOCH], TyMaHa, UHEs, CHEra, AJIeKTPUUECKUe
SBJICHUS] B aTMoc(epe, 3JIEKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiH, apeld MOM0COB, pOJb MAarHUTHOTO MOJS JJs JKM3HH Ha
3emiie, NOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a7a4y B
y4eOHY10, BBIJCNATh CYHIECTBEHHbIE CBOMCTBa (IIPU3HAKH) (PU3MYECKHUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIE CBOMCTBA TE€T M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
(du3nyecKue BEIUYMHBI (TEMIEpATypa, BHYTPEHHSSI SHEPTUsl, KOJTUYECTBO
TEIUIOTHI, yAEIbHAATEINIOEMKOCTHBEIIECTBA, y1€IbHAATEILIOTA



IUIaBJICHUs], yJelbHas TeIIoTa MapooOpa3oBaHUs, yJeNbHas TEIIoTa
CrOpaHHsl TOIUIMBA, KO3((PUIMEHT TOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsi,
CUJa TOKA, JJIEKTPUYECKOE HAIIPSKEHUE, CONPOTHUBJIICHUE NPOBOIHUKA,
yII€JIbHOE CONPOTHUBIICHNE BELIECTBA, PA00Ta U MOIIHOCTHAJIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU MPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U €IUHUIBI (PU3UUECKUX BEJUYUH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIMYUHY C
IPYTMMU BEJIUYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCHUMOCTEM
(U3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA TN, (DU3MUECKUE SIBICHUS M MPOLECCHI,
UCIIOJIb3Yys OCHOBHBIE IIOJIOXKEHUS MOJEKYJIAPHO--KMHETUYECKOU TEOPUU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHNO3ULUU IOJEH (HA KaYECTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMs 3apsiaa, 3akoH OMa i yyacTKa UeMu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs DHEPrUM, NPU OTOM [JaBaTh
CJIOBECHYIO (hOpPMYJTUPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKECHMUE;

OOBSACHATHh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JTOrMYeCKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBIICHHMH,
(bu3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTe pacu€THbE 3aJayd B 2—3 JEHUCTBHS, HCIOJb3Yys 3aKOHBI H
dbopmMyIbl, CBsA3BIBaIONIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaln3a
YCJIOBUSL 3a1a4d 3alUCBhIBATh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JUIsl pELIeHHs 3a7aud, BBIOMpATh 3aKOHbI U (QOPMYIIBI,
HeoOXonuMble Uisi €€ penieHus, NPOBOAUTH Pacu€Thl U CpPAaBHUBATh
MOJIYYEHHOE 3HaUeHUE (PU3NUECKOI BEIMUMUHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXHO pPEHIUTh HOPU HOMOLIU
(U3HYECKUX METOAOB, HCIOIb3Yysl OMHCAHUE HCCIEIOBAHUSA, BBIICISTH
IIPOBEPSEMOE  MPEAIOIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEICHUS UCCIIEA0BAaHUS, A€1aTh BIBOBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUH WIH
(U3HUECKMXCBOUCTBTEN(KAMWUISIPHBIE SBJICHUS, 3aBHUCHUMOCTHIABICHUS
BO3/lyXa OT €ro o0bEmMa, TeMreparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MPU M3IYYEHUM OT LBETAa H3Iy4arolleidl (MOrIonaroliei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPhI KUIAKOCTU U
Iomaan €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEeI W B3aUMOJICHCTBUE
AIEKTPUYECKUX3APSI0B,B3aUMOIEHCTBUEIIOCTOSIHHBIXMAarHUTOB,



BHU3yaJM3alys MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOrO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBHUraTeisi TMOCTOSHHOTO TOKa): (OpMYIUpOBaTh
IpOBEpsieMble MPEANONOKEHHs], COOMPATh YCTAHOBKY W3 MPEIIOKEHHOIO
000py10BaHMsl, OMUCHIBATH X0/ OIbITa U (HOPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MpSAMbIE  W3MEPEHHs]  TEeMIEpPaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPsDKEHHs C HCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUI C YUETOM 3aJJaHHOM a0COFOTHON MOTPEIIHOCTH;
POBONUTDH HCCIEIOBAHNE 3aBUCHMOCTH OJHOM (PM3MUYECKOM BETHMUMUHBI OT
IpYrol C UCHONb30BAaHUEM NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBJIEHUS NIPOBOAHUKA OT €ro JUIMHBI, IUIOLAAW IIOIEPEYHOrO
CEUEHHUSI U YIEIBHOIO COITPOTHUBIIEHHS BELECTBA MPOBOJIHUKA, CHJIbI TOKA,
UAYWEro 4epe3 TMPOBOJHMK, OT HANpsDKEHHs Ha  [POBOJIHUKE,
UCCJIEIOBAaHUE TIOCIEAOBATEIBHOIO U  MapaUIebHOTO  COEAMHEHUMN
IPOBOJIHMKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cienysl MPEANoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUJIE TAONHI] U TPa(UKOB,1€1aTh
BBIBOJIbI IO pe3yJIbTaTaM UCCIIeI0BaHNUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEIUYMH (yJenbHas
TEINIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOJHUKA, pabora W
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAIbHYI0 YCTaHOBKY, CJIEysl MPEII0KEHHON MHCTPYKLIUH, U
BBIYKCIIATH 3HAUEHHUE BEJINYMHBI,

COOIOIaThITPaBMIIa TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepu30BaThb MPUHLMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPON Ha UX OMMCAaHUA (B TOM YHCIIE:CUCTEMA
OTOIIEHUS! JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEepMETp, BOJILTMETD,
CUETYMK DJIEKTPUYECKOW DSHEPIrUM, HIIEKTPOOCBETUTENbHBIE NPUOOPHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHUE
IpEIOXPAHUTEIH,DIEKTPOMArHUT,IEKTPOIBUTaTENIbIIOCTOSSHHOT OTOKA),
UCTOJIb3Ysl 3HAHUA O CBOMCTBAxX (DU3MUECKUX SIBICHUI UM HEOOXOIUMBIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENIbHbIE
npubopel MO CXeMaM M CXEMaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCHUXPOMETP, TUIPOMETP, JBUraTelb BHYTPEHHETO
CTOPaHMS,3IIEKTPOCKOI, PEOCTAT),COCTABIATHCXEMBIAIEKTPUUECKHUX



Iene ¢ MociieIOBaTEIbHBIM U MMapajlieIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUCHUS DIIEMEHTOB JIEKTPHUECKUX IICTICH;
NPUBOAUTH  MpUMEpPHl  (HaXOOWTh  HWHPOPMANUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUsS (U3MUECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HM 11 obecrieueHus: 0€30MacHOCTH MPH OOpallleHUuU ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3/J0POBbS U COOTIOACHUSIHOPM
IKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIoIIel Cpejie;

OCYHIECTBJISITh MOMCK HHpOpManuu (U3HUECKOr0 COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIIIMXCA 3HAHUM U MYTEM CpPaBHEHHUS
JIOTIOTHUTENBHBIX UCTOYHUKOB BBIJCIATH HHPOPMAIINIO, KOTOPASSIBIISICTCS
MPOTUBOPEUYUBOUN UM MOXKET ObITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BHINIOJHEHUU yUE€OHBIX 3aJJaHUN HAYyYHO--TIOMYJISPHYIO
JIUTEPaTypy (PU3NUECKOr0 CONEepPKAHUS, CIIPABOYHBIC MaTEPHAIIBI,PECYPCHI
cetu VHTEepHeT, BIajeTh mNpuEéMaMHU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus MH(DOpPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
0000mass wHOOPMAIIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COZEpXKaHUs, B TOM 4UHCIE MyOJUYHO TPEACTABIATH pPE3yabTaThl
NPOEKTHOW WJIM HCCIIEeNOBATENbCKON JEATEIBHOCTH, MPU 3TOM T'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapat Kypca (U3HKH,
COTPOBOXK/IaTh BBHICTYIUICHHUE MTPE3CHTAIINEH;

IPY  BBITIOJTHEHWH YYEOHBIX TIPOEKTOB M HCCICIOBAaHUN (PHU3NIECKUX
NPOIIECCOB paCTpeAeNsiaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CIEAWTH 32 BHITIOJHEHUEM IUIaHa JCUCTBUN U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBAaThH COOCTBEHHBIM BKJIaJ B
JEeSITeTHHOCTHI PYIITHI, BEICTPANBATHKOMMYHHUKATHBHOCB3aUMO,ICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3pemiaTbh KOH(IUKTHI.

K xoniyoOyuenusi B9 kiiacce mpeaMeTHbIe Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIONb30BaTh TMOHSTHS: CUCTEMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOpPHUsI, OTHOCUTEIBLHOCTh MEXAHWYECKOTo ABMKEHUS, Jedopmaius
(ympyrasi, MmjaacTH4ecKas), TPEHHE, IEHTPOCTPEMHUTEIILHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TEIIO,
LEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONIEHUS, abda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPreTUKA;



paziuyath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIIMHEMHOE
JBIDKCHUE, PaBHOYCKOPEHHOE MPSIMOJIIMHENHOE JBHXKEHUE, CBOOOIHOE
najJieHue TeJl, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KojieOaTelnbHOE IBMXKEHHUE (3aTyXarouue u
BBIHYKJIEHHBIE KOJICOAHWS), PE30HAHC, BOJIHOBOE JBIKEHUE, OTPAXKECHUE
3ByKa, MPSIMOJMHEUHOE PaCHpPOCTPAHEHHUE, OTPAXKECHHE W MPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHe OesIoro cBeTa B
CHEKTp M CIIO)KEHUE CIEKTPAJIbHBIX 1IBETOB, JHUCHEPCHUSl CBETAa,
€CTECTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO0 CHEKTpa
U3JIYYEHUs1) IO OMMCAHUIO UX XAPAKTEPHBIXCBOWCTB M Ha OCHOBE OINBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyeckue SBICHHUS B TPUPOJIE:
MPWINBKI U OTJIUBBI, ABMXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB >KUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMHUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOIOTHYECKOE NEWCTBHE BUIAMMOTO,
yIbTPaUONETOBOTO U  PEHTIC€HOBCKOTO M3JIYyUYECHHM, €CTECTBEHHBIM
PaMOAKTUBHBIN (HOH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3TyYCHUE
MPUPOJHBIX MHUHEPAIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUW Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUM;

OIKCHIBATh M3YyUYECHHBIE CBOMCTBA Tel M (U3UUECKUE SBICHUS, UCIIONb3YS
busnueckue BEMUYUHBI (CpPEIHSsIT WU MTHOBEHHAs CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBIDKCHHH, YCKOpPEHHE, TMEpeMEIleHUE, MyTh, YrioBas
CKOpPOCTb, CWJIa TPEHHUs, CHWJIAa YIPYTOCTH, CHJIA TSHKECTH, YCKOPECHHUE
CBOOOJHOTO TAJEHUsi, BEC Tela, HWMIIYJIbC Tella, WMIYJIbC CHIIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, TOTCHIIMAIBbHAS DJHEPrUs Tela,
MOJHATOTO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTHUsl CHKATOU
NPYKUHBI, KUHETUYECKAas DJHEpPrus, IMOJHAs MeEXaHW4yecKash DJHEprus,
MEePHOJ] U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKA3aTeIb MPEJIOMJICHUS CPEebl), TIPU OMUCAHUU
MPaBUJILHO TPaKTOBaTh (YU3UYECKUM CMBICI HCHOJb3YEMbIX BEJIMYHH,
o0O3HayYeHus: U eIUHUIBI (U3UUYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIUYHMHY C APYTHMMH BETUYMHAMH,
CTPOUTH TpaprKu N3YUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUYNH,
XapaKkTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHUE SBJICHUS U MPOLECCHI,
HCII0JIb3YA3aKOHCOXPaHEHUSIDHEPT UM, 3aKOHBCEMUPHOT OTST OTEHHUS,



NPUHIMIT  CYMEPHO3UIIMN  CHUJI, TPHUHIMI OTHOCUTENbHOCTH [ anmuies,
3akoHbl HBIOTOHA, 3aKOH COXPAHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEIOMJIEHUS] CBETA, 3AKOHBI COXPAaHEHUSI 3apsI0BOr0 U MAaCCOBOTO YUCET
NP SIEPHBIX PEAKIUAX, MPU ATOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIHMChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM 4YHCIEe U B
KOHTEKCTE CHUTYyaIllil MPaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISBIIATH
NPUYUHHO--CIIEJICTBEHHbIE  CBSI3M, CTPOUTh OOBICHEHHME U3 2-3
JOTUUECKHX IIAaroB ¢ OMOpOil Ha 2—3 M3Y4YEHHBIX CBOMCTBa (PU3MUECKUX
SBIICHUH, PU3NUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pemiarb pacuéTHble 3adaud (omMparolMecss Ha cucrteMy U3 2-3
ypaBHEHUI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a/ladyd 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM W30BITOYHBIE JTaHHBIC, BHIOWPAThH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JJIsI PEUICHHsI, TPOBOAUTH PACUYETHI U
OLICHUBATh  PEATMCTUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (HU3UUIECKON
BEJINYUHEI;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEUINTh MNP MOMOIIH
$U3NYECKUX METO/IOB, HCIONB3Yysl OMUCAHWE WCCICNOBAHUS, BBIICIATH
MpOBEpPAEMOE MPEANOI0KEHNEe, OLEHUBaTh TMPABWIBHOCTh TOpPSJIKA
NPOBENCHUS  HUCCJICNOBAaHUs, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

NPOBOANUTH OMNBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUW WU
bu3rueckux CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HrploToHa, 3akoHa
COXpaHEHHUSl HHEPrHH, 3aBUCHUMOCTH MEpHuoAa KojeOaHUW MNpPYyKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJeOaHUH, MPSIMOJIMHEITHOE paclpoCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUsS B
IUIOCKOM 3€pKaJic M CBOMCTB HM300pakKCHHUs IIpeaMeTa B COOMparomei
JuH3e, HAOMIOJCHHUE CIUIOMIHBIX W JIMHEHUYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh  YCTAHOBKY K3  HM30BITOYHOrO Habopa
000pyOBaHMs, ONMUCHIBATH XOJI OMBITa U €r0 Pe3yabTaThl,(hOPMYITHPOBATH
BBIBOJIBL;

MPOBONTH TIPU HEOOXOAUMOCTH CEPHIO MPSMBIX M3MEPEHUH, OMpeesis
CpelHee 3HA4YeHUE Uu3MepsAeMOd BeNMUYMHBI ((DOKYCHOE pacCTOSHHE
coOuparomeli JUH3bI), OOOCHOBBIBATH BBIOOp cHocoba H3MEpEeHUS
(M3MEpUTENBHOTO MPUOOpPA);

NPOBOANTh HCCIENOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYMH C
MCIOJIb30BAaHUEMITPSIMBIXU3MEPEHUI(3aBUCUMOCTHITYTHOTBPEMEHH



OpU PaBHOYCKOPEHHOM JBIKEHHHM O€3 HauyalbHOM CKOpPOCTH, IMepHoia
KoJIe0aHUIl MaTeMaTHYEeCKOr0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTPa)K€HUs CBETa OT yrjla MaJeHus U yrjia MpeloMJIeHUs OT yria
najieHus): IJIAaHUPOBAaTh MCCIEAOBaHUE, CaMOCTOSITEIbHO CcoOupaTh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaTbl IMOJYYEHHOW 3aBUCHMOCTH
bU3UYeCKUX BEIWYUH B BUJE TaOIUIl U TpaduKoB, AeNaTh BBIBOJBI IO
pe3ysbTaTaM HCCIIEIOBaHUS;

NPOBONTH KOCBEHHBIE W3MEpeHUs (U3MUECKUX BEIWYUH (CpemaHss
CKOpPOCTb M YCKOPEHHUE TeNa MPU PABHOYCKOPEHHOM JIBUKEHUU,YCKOPEHHE
CBOOOJHOTO TMaJEHUsI, >KECTKOCTh TMPYKUHBI, KOIPDUIIMEHT TpEHUs
CKOJIBKEHHSI, MeXaHhyeckass padoTa U MOIIHOCTh, YacTOTa W MEPUOJ
KoJeOaHW MaTeMaTHYeCKOro M MNPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CWiia COOWparomie JUH3bI, PATUOAKTUBHBIN (OH): IJIAHUPOBATh
U3MEpEeHHsI, CcOOMpaTh DSKCIEPUMEHTANbHYIO YCTAHOBKY U BBIMOJHSITH
U3MEPEHHUsI, CIIeAYs MPENTIOKEHHOW HHCTPYKIMH, BBIYHCIATH 3HAYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATHIIONYYEHHBIE PE3YNbTAThl C YUETOM 3a/IaHHON
MOTPEIIHOCTA U3MEPEHNU;

coOM0aaThIIpaBUiIa TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBbIE TPU3HAKM M3YYEHHBIX (PUINYECKUX MOJENeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TeENO, TOYEHHBINM HCTOUHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb AaToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPUHIMIBI JEWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX ONUCaHHUA (B TOM 4YHUCIE:
CIHJIOMETP, NATYMKH TOJOXKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEpUCKOIl, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBJIECHUA W  HEOoOXoIuMble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YYEHHBIX TEXHUUYECKUX
YCTPOUCTB, M3MEPUTEIBbHBIX NPUOOPOB M TEXHOJOTHYECKHUX IPOIIECCOB
OpU PEIICHUH Yy4eOHO--TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U coOOMparouien JMH3E;
OPUBOAUTH  NpuUMeEphl  (HAXOoIUTh  HMHPOpPMALMIO O  IpUMeEpax)
NPaKTHYECKOTO HCIOJIb30BaHUS (DU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KHU3HU JJ1 obecriedeHusi 0€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHSI 3/J0POBbS U COOITIOACHUIHOPM
HKOJIOTMYECKOTr0 MOBEACHUSI B OKpY Karollel cpeae;



OCYIIIECTBIISATh TMOWCK MHpopManuu (U3HUECKOTO COJEpKaHUA B
HHuTepHeTe, caMOCTOSITENBHO (HOPMYIUPYS MOMCKOBBINA 3apOC, HAXOAUTh
MyTH ONPENEIICHUs TOCTOBEPHOCTH MOJYYCHHONW WH(OpMAIMU HAa OCHOBE
UMEIOIINXCSI 3HAHUN U JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh MPU BHITIOJHEHUN YUEOHBIX 33JJaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATYPy (PU3HUECKOTO COMEPKaHUs, CIIPABOYHBIC MaTEPHAIIBI,PECYPCHI
cetm VHTEpHET, BHajeTh NpuUEMaMH KOHCIIGKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi HHPOPMAIIUHU U3 OJTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMAITUM W3 HECKOIBKUX MCTOYHHKOB (PU3UUYECKOT0 COJEpIKaHMUs,
MyOJIUYHO MPEICTABIIATh Pe3yIbTaThl MPOSKTHON WM MCCIIEA0BATEIIbCKOM
NEeSITENbHOCTH, TPH 3TOM TPAMOTHO  HCIONB30BaTh  HM3yUCHHBIH
MOHATUHHBIN amnmapaT u3ydaeMoro paszena (U3UKA U COMPOBOXKIATh
BBICTYIUICHUE TMPE3CHTAMEH ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOEIINTAHUPOBAHHUE

7 KJIACC
KoanuectBo uacoB JIEeKTPOHHBIE
Ne HaumenoBaHuepasie10BUTEM NPOrPaMMbI (uudposbie)
Konrpoubnubie | IIpakruyeckue
n/n Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchbl
Paznenl. ®usnkaneéposib BIO3HAHUUOKPY KAIOIErOMUPa
bu6mmorexal [OK
11 ) - 2
M3HKa: HayKaompupone https://m.edsoo.ru/7f416194
12 ®Ou3nUeCcKue BEIIMYUHBI 2 1 bubmoteral lOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIMETOITIO3HAHHS 2 1 BubmorexallOK
https://m.edsoo.ru/7f416194
Hroro 1o pa3aeny 6
Pa3nen2.llepBoHavyaibHbIeCBeICeHUIOCTPOCHU U BEIeCTBA
bu6nuorexal lOK
2.1 C 1
TpocHHe Berecsa https://m.edsoo.ru/7f416194
99 JIBM KEHNENB3aUMOICHCTBUEYACTHIL 5 1 bubnnorexal [OK
' BEIIECTBA https://m.eds00.ru/7f416194
Bu6nmorexal lOK
2.3 Ar 2
peraTHhIECOCTOS HUSBEILIECTBA httos://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen3./IBu:keHnenB3aumoieicTBueTeN
3.1 MexaHn4eCcKOe IBIKEHNE 3 buGmnorexal ]OK
https://m.edsoo.ru/7f416194
3.2 WNuepnusi,Macca,mI0THOCTb 4 1 Bbu6nuorexal IOK



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

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

Bu6nmorexal lOK

. .B 14 2
33 Crta. Bigkt cu https://m.edsoo.ru/7f416194
Hroro no pa3aeny 21
Pa3nend./laBjieHueTBEPABIXTEN,’KUAKOCTEHNTa30B
41 JaBnenue.llepenavanaBieHUATBEPABIMU 3 bubmnotexal [OK
' TellaMH, )KUJKOCTSIMU U ra3zaMu https://m.edso0.ru/7f416194
bu6nunorexal lOK
42 Hlapnennexuakocth > https://m.edsoo0.ru/7f416194
bu6mmorexal [OK
4.3 A 6
T™MOC(epHOE aBiIeHne https://m.edsoo.ru/7f416194
44 JIeCTBUEKNUIKOCTUUTA3aHAIIOIPYKEHHOE B 7 3 bubnunotexal [OK
' HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nenS. PaborauMomHoCTh. JHeprus
Bu6mmorexal [lOK
1 P 1
> 300Tal MOLHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexal [OK
5.2 IT 5 1
POCTRICHMEXATIIMEL https://m.edsoo.ru/7f416194
5.3 MexaHnuecKassIHEPTUst 4 1 brbmorexal [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIOITPOIT'PAMME 68 12



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

8KJIACC

KoanuyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeJ0BUTEM NMPOrPAMMBI (mudposbie)
Ne i/ Kontponbusie | Ilpakruyeckue
Bcero o0pa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Pa3genl.TensioBbie siBJIeHUS
bu6mmorexal lOK
11 C i 7
TPOCHHEHEBOHCTRABCIECTEA https://m.edsoo.ru/7f4181ce
but6mmorexal [OK
1.2 T 21 1 5
CTUIOBHEIPOLECCRT https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen2.dunekTpuyecKuenMarHuTHbIE SIBJICHU S
21 DneKTpudecKue3apsabl. 3apsHkKeHHbIETeNa 1 7 1 bu6nmnorexal [OK
' WX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
bubmunorexal [OK
2.2 I1 i i 2 1 7
OCTORHHRHNICKTPHHOCKUTITOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBICHUS 6 1 15 bubmorexal [OK
https://m.edsoo.ru/7f4181ce
but6mmorexal [OK
24 6) 4
AICKTPOMATHHTHASHIAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOEBpEeMs 3
OBHIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68 3 145



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

9KJIACC

KoanuyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeJ0BUTEM NMPOrPAMMBI (mudposbie)
Ne i/ Kontponbusie | Ilpakruyeckue
Bcero o0pa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Pa3zgenl.MexanndecKuesiBJIeHUSA
11 MexaHn4ecKoe IBMKEHUEUCTIOCOOBIETO 10 1 bu6mmorexal [OK
' OTHCaHUS https://m.edsoo.ru/7f41a4a6
but6mmorexal [OK
1.2 B i 20 1 3
SAUMOICHCTRHETEN https://m.edsoo.ru/7f41a4a6
Bbu6morexal lOK
1.3 3aKOHBICOXPAaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Htoro mo pa3aeny 40
Pa3nen2.MexaHH4YecKHEKO0J1e0aHU AN BOJTHBI
b K
2.1 MexannuecknekoeOanus 7 3 nomorexalll
https://m.edsoo.ru/7f41a4a6
bubnnorexal [OK
2.2 MexaHUYeCKHUEBOJHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen3.21eKTpOMarHH THOEM0JIENIJIeKTPOMATHUTHBIE€ BOJIHbI
31 DIIeKTPOMarHUTHOCTIONEH 5 9 bubmmorexal [OK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nend.CBeToBbICSIBJICHUS
41 3aKOHBIPACIPOCTPAaHEHUCBETA 6 2 bu6mmorexal [OK



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

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

Bu6morexal [lOK
4.2
JIMH3BIMONI THYECKUETTPHOOPHI 6 3 httos://m.edsoo.ru/741a4a6
4.3 PaznoxeHne6enoro CBETaBCIEKTP 3 2 bubmorexal [OK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pa3nenS.KBanToBbIesiB/IeHUS
bu6mmorexallOK
51 14 4 1
CIIyCKaHHUEH IOTJIOIIEHUECBETaaTOMOM https://m.edsoo.ru/7f41ada6
but6mmorexal [OK
52 (TpoetieaToMHOrosApa 0 1 https://m.edso0.ru/7f41a4a6
Bbu6morexal [lOK
5.3 SnepHblepeakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pa3aeny 17
Pa3nen6.IloBTopuTte/ibHO-0000 AU ITMOTY b
6.1 IoBTOpenneno6001IIeHIECOIePIKAHHS 9 5 bu6nnorexkal l[OK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBHIEEKOJIMYECTBOYACOBIIOITPOT' PAMME 102 27



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




IHHOYPOYHOEIIVIAHUPOBAHUE

7 KJIIACC
KoanuectBo yacoB DJIEeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoasnbie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 ®duszuka—Haykaonpupojie. ABneHus 1
MIPUPOJIBI
2 duznuecKue sIBICHUS 1
3 Ou3nvYeCKUEBETMUNHBINUX 1
H3MepeHue
VYpoxk-uccnenoanue" smepenne
4 TEeMIIepaTyphl MPU TOMOIIN 1 1
KUIKOCTHOTO TEPMOMETPAUIaTINKA
TeMIneparypsbl”
MeToapIHay9HOTO TTO3HAHUSI.
. bu6nmmorexal [OK
5 Onucannepu3ndecKuXsiBICHUNC 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeNe
VYpok-uccnenosanue "[IpoBepka
6 TUMOTE3bI: 1aJIbHOCTHITONETAIIIApUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIe, 9eMO0TbIIIEBEICOTAITyCKA "
CrpoenueneniecTBa. OnbITHI
7 ’ 1 bubarorekal [OK
JTIOKa3bIBAIOIIUE JUCKPETHOE
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIECTBA
bu6mmorexal [OK
8 JIBM>KEeHHEUaCTUIBEIIIECTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «ONbITH O

9 HaO0JII0IEHUIOTEIIIIOBOT OPACIIIUPEHUS
ra3oBy»
10 ATrperaTHbIECOCTOSTHUSBEIICCTBA
OcobeHHOCTHATPETATHBIXCOCTOSIHUM
1 Boabl. O000IIeHHE IO pa3aeny bubanorexal [OK
«llepBoHaYaIbHBIECBEICHUSIO https://m.edsoo.ru/ff0a0378
CTPOCHHUHBEIIIECTBA»
Mexannueckoe BIKEHHE.
12 PaBHOMEpHOEMHEpPaBHOMEPHOE bubamorexallOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmmortexal [OK
13 CropocTs. EAHHHLBICKOPOCTH https://m.edsoo.ru/ff0a079c
14 PacuernyTumBpeMeHn IBUKEHUS bubmmorexallOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus.Macca—mepa HHEpTHOCTU bubmmoTtexal [OK
Tel https://m.edsoo.ru/ff0a0c10
16 [InmoTHOCTHBEMIECTBAa. PacueTmMacchl bubmnorexal [OK
0o0BbeMa Tejia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHaspaboTta«OrnpeneneHue
IJIOTHOCTHU TBEPJIOTO TENa
18 Pemennesagaunoreme" [ loTHOCTE bubnunorexal lOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHKA
19 B3auMoaencreusareir. Cuiia
ynpyrocty. 3akoH ['yka
20 Jlaboparopraspabora«3ydcHue

3aBUCHUMOCTHU PACTXKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmarym ) py>KHHBIOT
MPUIIOKEHHOM CHITBD)

21 SIBnennetarorenns.Cuia TKECTH
CBsI3p MEXKIY CHJION TSDKECTH U

22 Maccoiitena }];eCTeJIa Pemenue 3amau bubmorexal JOK

- . A https://m.edsoo.ru/ff0al778
o teMme "Cuiia TSKeCTH

23 Cuia TsSDKeCTH Ha APYTHX TIaHeTaxX. bubnuotexal [OK
PU3NYECKUEXAPAKTEPUCTUKUIIIIAHET https://m.edsoo.ru/ff0a1502

bu6mmorexal [OK

24 Wsmepennecun. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bubnunorexal lOK

25 Becrena.HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHHne ABYX CHII, HAITPaBICHHBIX

26 © OO yxov P bu6nmorexal [lOK
I HO MPSIMOIA.

a N p https://m.edsoo.ru/ff0ala70
PaBHOAeCTBYIOIIAsICUIT

97 Pemenne 3amay mo reme
"PaBHoelicTBYIOmIAsICU"

28 CunarpenusineéBusl. TpeHIEB bubmmorexal [OK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHaspabota«3ydyenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJILKEHUSA OT CUIBI TaBJICHUA U bubmorexallOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKaCaIOLIUXCs
MIOBEPXHOCTEID

30 PemennesanaunaonpeaeneHue
PaBHOAECHCTBYIOIIEH CHJIIbI

31 Pemenneszagaumno temam: «Bec bu6nunorexal IOK

Tenay,«[ padhraeckoen3o0paxeHme

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cu, «Cunbl»,«PaBHOAEHCTBYIOIIAS
CHID»

KonTponbHaspaboramnotemam:
«MexaHndueckoeIBIKeHIE», «Macca,

32 IJIOTHOCTBY, «Bec Temay,
«'padpuueckoen3obpakeHrECHID»,
«Cunb»
33 JaBnenune.CiocoObIlyMEHBITICHUS N bubnuotexal [OK
YBEIIMYEHHUSI TaBICHUS https://m.edsoo.ru/ff0a20a6
apjIicHHETa3a.3aBUCUMOCTD
34 i:L[aBJ'IeHI/I}I rasa ot oonrémMa bubmorexallOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBiaeHUS TBEPABLIMHU
35 Tenpal\iln )KI/IHI[KOCT}IMI/II/II‘EBI;II[VII/I. bubmmorexallOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackams
36 JlaBaeHue B )KMAKOCTH U rase, bu6mmorexal [OK
BEI3BAHHOE A€ CTBUEMCHIBITIKECTU https://m.edsoo.ru/ff0a2718
37 Pemenunesanaunoreme«/lapieHmuen bubmorexal [OK
JKHIKOCTH U Ta3ze. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nunorexal lOK
38 Coobmaromecs cocye! https://m.edsoo.ru/ff0a2970
39 lMunpanrgeckuinpecc bubmorexal [OK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl.IlopiiHeBon
YKUIKOCTHBIM HacOC
41 ATMmochepa3eMITuUnpuInHbIee bub6nmorexal [OK
CYILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 BecBo3nyxa. AtmocepHoe bubmmorexal [OK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JlaBJICHHUE

https://m.edsoo.ru/ff0a2b5a

HSMepeHI/IeaTMOC(bepHOFO)IaBJ'ICHI/Iﬂ.

bu6mmorexal [OK

43 OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBucuMocThaTMOC(EpHOTO
44 JIaBJICHUSOTBBICOTBIHATYPOBHEM bubmmoreral [OK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepoun. AtmochepHoe bubanorexal [OK
JIaBJICHUE HAa PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemennezagaunoreme" Atmocdeproe
naBienue"”
JlelicTBUEKUIKOCTUUTa3aHa
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexallOK
https://m.edsoo.ru/ff0a3276
ApxumenoBacuia
JlaboparopHaspaboTta«OnpenenacHue
48 BBITAJIKUBAIOIICH CHUTBI, bu6mmorexal [OK
JEVCTBYIOIIEHHATENO,IOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KHUJKOCTB)
JlaboparopHasipaboTanoreme
49 «ccnenoBanne3aBUCUMOCTUBECA bubmorexal [OK
TEJIaBBOJCOTOOBEMATIOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
KHUJIKOCTb YaCTH TEJIa»
50 [TnaBanueTen bubmorexal JOK
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KonctpyupoBanueapeoMeTpanin
KOHCTPYHPOBAHHE JIOJKU U
ompeIeIeHUEeErpy30noabEMHOCTH "
52 Pemenueszanauno remam: «IlmaBanue bubmnorexal [OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB.Bo3znyxomnaBanuey,
«/laBIEeHUETBEPABIXTEI, KUIKOCTEN U
Tra30B»

https://m.edsoo.ru/ff0a3654

KonTponbnaspaboranoreme

53 «/laBIeHUETBEPABIXTEI, KUIKOCTEN 1

Ta30B»
bu6nunorexal lOK

>4 Mexanieciazpadora https://m.edsoo.ru/ff0a3f82

bu6nmorexal [lOK

5 MOIIHOCTS. EAMHHIEIMOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccinenoBanue "Pacuér

56 MOIITHOCTH,Pa3BUBACMOUIIPH 1
moabEME 10 JecTHHIE"

57 [IpocteiemMexann3msl. Peryar.

PaBHOBecue cun Ha peluare
PrruaruBTexXHuKe,OBITYHIIPUPO/IE.

58 JlaGopaTopHas pabota 05 bubmotexal [OK
«MccnenoBaHneycioBUi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIaara

59 PemenneszagaunoreMe«y cIOBUs bu6mmorexal [OK
PAaBHOBECHS pbhlYara» https://m.edsoo.ru/ff0a48a6
KoaddurnmentmnonesnoroaeiicTus

60 MexaHuzma. JlaboparopHas pabora 05
«M3mepenneKIl/IHaknoHHON
TIJIOCKOCTH

61 Pemtennesamaunoreme"PadoTa, bu6mmorexal [OK
MorHocTh, KITJ[" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasdHeprusl. bubanorexal [OK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

KI/IHCTI/I‘leCKaHHHOTGHHI/IaHLHaH
QHCPIruAa

https://m.edsoo.ru/ff0a4252

63

3aKOHCOXPaHEHUSIMEXaAHUYECKOU
SHEPTUU

bubmnorexal [OK
https://m.edsoo.ru/ff0a4360

64

YPpOoK-3KCIIEpUMEHTIIOTEME
"JKCcnepUMEHTaIbHOEONPEEIICHNE
WU3MEHEHHsI KHHETHUECKOH 1
MOTEHIMAJILHON SHEPTUH MPU
CKaTBIBAHWH TEJIAII0 HAKJIOHHOM
IUIOCKOCTH "

65

KonrtponsHaspaboTanoreme
«PaboTanMOIHOCTh. DHEPrusi»

66

PesepBHeritypok. PaboTactekctamu
noreMme'"MexaHnuyeckoe ABMKeHHE"

bubmortexal [OK
https://m.edsoo.ru/ff0adee6

67

PesepeHeritypok.PaboTactekcramu
noreme" /{aBieHUETBEP ABIXTEN,
JKUJIKOCTEHN U ra3oB"

bubmorexal [OK
https://m.edsoo.ru/ff0a4ffe

68

PesepeHeritypok. PaboTactekctamu
o Teme "Pabota. MOIHOCTS.
Oneprus"

OBIIEEKOJIMHECTBOYACOBIIO
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KouanuecrBo yacos JIeKTPOHHbIE
[
Jr:i-n Tema ypoka Beero Kontposbubie  IlpakTtnyeckue i[:;:eﬂl/lﬂ :)Iglil;ﬂzl;:fenbnme
padoThI padoThI pecypesr
OCHOBHBIETIONIOKEHUSMOJIEKYIISIPHO-
1 KHMHETUYECKON TEOopuu H sznLIIDTHHe 1 brbmiorexallOK
https://m.edsoo.ru/ff0a5256
TIOJTBEPKICHUS
2 Maccau pazMepaToMOB UMOJIEKYJ 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bu6mmorexkal[OK
ra3000pa3HOroCOCTOSTHUHBEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOKCTB TBEPIOTO,
4 KHJIKOTOMTa3000pa3HOTOCOCTOSTHIM 1
BEILECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKONTEOPUN
bu6nuorexal lOK
5 KpucrammmueckuenamopgHsieTena 1 httos://m.edsoo.ru/ff0a5800
5 CMaunBaHUENKATUIUIIPHOCTb. 1 bu6nuorexal [OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoepacpeHUENCKATHE 1 bubmmorexallOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa.CBa3pTeMnepaTypbicO
8 CKOPOCTBIO TETUIOBOTO JIBHIKEHUS 1
YacTUI]
9 Brytpennss sueprus. Crioco0Osl 1 bubnuotexal [OK
M3MEHEHUSABHYTPEHHEHIHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunpr Termonepenaun 1 bu6mmorexal [OK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpoxk-kougpepenuus"[Ipaktuyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bu6mmorexal [OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuaecTBoTennoTsl. Y nenbHas bubmuorexal [OK
TEIMJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OaiaHca. bubmmorexal [OK
TemiooOMeHUTEMIOBOEpaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabota

1 "UccnenoBaHuesiBICHUS bubnunotexal [OK
TEII000MEeHaNPUCMEITHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOUHUT OpsTYeBOIBI"
PacueT konudecTBa TEILIOTHI,

15 HE00X0IMMOTO/ITITHATpEeBaHUsATETA
WBBIIENS1EMOT OUMIIPUOXTAXKACHUU

16 JlabopaTopHasipaboTa"OnpeaeneHue bubmmorexal [OK
YIEIbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0

17 DHeprusTOIUINBa. Y IeJIbHAATEIIOTa bubnnorexal [OK
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpAECBaHUE

18 KpUCTAJNINYECKUXTEN. Y IebHAs bubmmorerallOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopatopHnasipabora"OnpezeneHue bu6numorexal [OK
yZ€JIbHOM TEIUIOTHI IUIaBJI€HUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHUENKOHIEHCALIUS. bubmmorexal [OK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue.Y genpHasgTemiora bu6nmmorexal [lOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa30BaHUSIHN KOHJCHCAIIHH.
3aBUCHUMOCTHTEMIIEPATYPBIKUIICHUS
OT aTMOC(EPHOTO JTABICHHS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTtsB031yxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIFHONBIAKHOCTUBO3TyXa"

but6mmorexal [OK
https://m.edsoo.ru/ff0a7628

23

PemenuesanaunaonpeseiieHue
BJIQYKHOCTH BO3JTyXa

24

IpUHIUITBIPaOOTHITETIOBBIX
neurareneil. [laposas TypOuHa.
JIBATaTeIbBHYTPEHHETOCTOPaHUS

25

KII/I TerioBoro aBuratens.
TenmoBplenBUTaTEINN3AIINTA
OKpY>Karolle cpeabl

bubmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHeHI/IﬂI/IHpeBpaIJ_ICHI/IH
OHCPIUM B TCIINIOBBIX IIpoHeccax

27

[ToAroTOBKaKKOHTPOJIBHOMpPaOOTE
1o TeMme "TennoBble ABICHUS.
N3MeHeHnearperaTHeIX COCTOSHHM
BemecTna"

bu6nuorexal [lOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota 1o teme
"TemnnoBele aBieHus. Vsmenenune
arperaTHhIXCOCTOsTHUMBeIeCTBA"

bu6nmmorexal [lOK
https://m.edsoo.ru/ff0a86ae

29

9J'ICKTpI/I3aL[I/IHTeJ'I.Z[BapOI[a
QJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenopanue " IneKTpu3anus
TEeIUHAYKIUENUIIPH
CONPUKOCHOBEHHH "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTBre3aps>KEHHBIXTEIL.

bu6nmmorexal lOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOETIOE.
39 HanpsxeHHOCTBIEKTPUYECKOTO bubmmorexal [OK
nosist. I IpuHImncynepnozunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOTEH
Hocurenmsnekrpuueckux3apsaos.
33 DOnemeHTapHbIi 3apsag. CTpoeHue
aToma
34 [IpoBOAHUKHUUANIIEKTPUKHU. 3aKOH bu6mmorexkal[OK
COXPaHEHUSIDIEKTPUIECKOT03apsAIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMeHeHNE bubmmorexal [OK
CBOMCTBIJIEKTPUYECKUX3APSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUUTOK,yCIOBUSIETO
36 cymectBoBaHus. McTtounnku brbmiorexallOK
https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOTOTOKA
37 JIeHCTBUSAIEKTPUYECKOTO TOKa bubmorexal [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue"leiicTBue
38 3JIEKTPUYECKOTONOISTHAIPOBOJHUKH U 1
JTUAJIEKTpUKN"
39 DIIeKTPUYECKUNTOKBMETAJIIAX, bubanorexal [OK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DexTpuuecKasenbueécocTaBHbIe
4acTu
Cuia Toka. JlabopaTopHas pabora
bu6mmorexal [OK
41 "3MepeHnenperyiImpoBaHUECHITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DneKTpuUecKoe HalpsKEHHE.
Bonber™merp.JlaboparopHaspabora

bu6mmorexal [OK

42 "M3mepeHue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 CornpoTuBiieHHE TPOBOIHUKA. bubnnorexal [OK
Y 1e1bHOEeCONPOTHUBIICHUEBEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHaspaboTa"3aBUCUMOCTD

44 3JIEKTPUYECKOTO COMPOTUBJICHUS 1 bubnunotexal [OK
MIPOBOTHUKAOTET OUIMHBL, IIJIOIA N https://m.edsoo.ru/ff0aa738
MonepevyHoroceyeHusnmarepuaia”
3aBUCUMOCTBCUIIBITOKAOT

45 HanpspkeHns. 3akoHOMaIsty4acTka bubmorexallOK

https://m.edsoo.ru/ff0aa44a

enu
JlabopaTopHnasipaboTa
"UccnenoBanne3aBUCUMOCTUCHIIBI

46 TOKa, UJIYILETO Yepe3 Pe3UcTop, OT 1 bubmmorexallOK

https://m.edsoo.ru/ff0aa04e

COTMPOTHUBIIEHUS PE3UCTOPA U
HanpspDKeHUsTHape3ucTope”

47 [MocnegoBarenpHOCUIIAPAIIIETBHOE
COEJIMHEHUS TIPOBOJIHUKOB
JlaGopatopHnasipabota"[IpoBepka

48 MIpaBUJIa CIIOKEHUS HAIPSKEHUN IpH 1 bubmmorexal [OK
MOCJIEI0BATEIbHOMCOETUHEHUUABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHnasipabota"lIpoBepka

49 MpaBujIa JJIsI CUJIbI TOKA MPH 1 bubmmorexal [OK

napaJijieIbHOMCOEAMHEHUH
pe3uctopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

PemenuesanaunanpuMeHeHue

bu6mmorexal [OK

50 3akoHa OMa st pa3sIndHOro
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUSTIPOBOTHIKOB
51 Pa6GoTanMOIHOCTHIEKTPHUUECKOTO bubmmorexal [OK
Toka. 3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHaspabora"Omnpenenennue
52 a60TpHHMr; HI())CTI/IBJ'IGKT queCKoro bubmoteral lOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUEIEITUUIIOTPEOUTEITH
53 3neKTTqueCKoﬁ SHEPruu TBp6LIT bubmmoreral JOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToAroTOBKaKKOHTPOJIBLHOMpPaOOTE
o TeMe "DIIEKTPUYECKUE 3apsIIbl.
54 3apsKeHHbBIE T:JII)a U ux P bubmmoreral [OK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [10CTOSHHBIN
3JEKTPUIECKUUTOK"
Kontponbraspaboramnoreme
"DIEeKTPUUECKHE 3aPSAIbL.
55 3a ﬂ)KTeII)JHHe Teaa I/IpI/IX bubmorexallOK
p . . https://m.edsoo.ru/ff0abea8
B3aumogeiictust. IlocTOSTHHBII
AIEKTPUIECKUUTOK"
56 ITocTosTHHBIEMArHUTEL, UX
B3auUMOJEcIICTBUE
57 VYpok-uccnenopanue"M3yuenue bubnunorexal [OK
HOJIEW TOCTOSHH