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HOACHUTEJIBHASA3ZAIINCKA

[Iporpamma mno ¢usuke Ha ypoBHE 0a30BOro oOiero o00pa3zoBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMbl, MpPEICTABIECHHON B
OI'OCOO0O, arakxkec yueroM (enepanbHOpaboyelt mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mporpaMmbl 10  (U3MKE HAOpaBICHO HA  U3yYEHHE
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH y4YallUMXCsl U U3yYEHUE OpraHu3aluu (pU3MKu
Ha JeSTeNbHOCTHOM ocHoBe. B mporpamme mno ¢Qusuke Habm0HaI0TCS
BO3MOKHOCTU HCCJIEAOBaHUS TIpeAMeTOB B pamkax Tpeboanuit ®I'OC OO0 k
CTaHJAPTHBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yJibTaTaM OOYy4YEHUS, a TaKxkKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYUYHBIX MPEIMETOB Ha ypOoBHE 0a30BOr0
o01ero oOpazoBaHusI.

[Iporpamma no ¢usuke yctaHaBIUBaeT OOUMI y4eOHbII MaTepuai mo rojgam
oOydenus (1o Kjaccam), MpejuiaraeT IpUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUYCHHUS
TEMbI, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS MPEJAMETHOTO COACpX aHUS U YUETe
BO3PACTHBIX IEPUOJIOB OO yUEHHUS.

[Iporpamma 1o ¢usuke paszpaboTaHa € LETbI0 OKa3aHUS METOAMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX HAYYHBIX
UCCJIEIOBAaHUM, 3aKOHBI UCXOJSITU3 OCHOB IIPOLIECCOBU HAIIPaBJICHUH, N3y4aeMbIX B
XUMHH, OHOJOTWMH, AaCTPOHOMUU U (PuU3NUecKOoW reorpaduu, BHOCHUT BKIIAJ B
pa3BUTHE ECTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, HAXOAUT HaubOosee (Gu3HuecKoe
NpUMEHEHHEe HaydyHOTO MeTona (GopM TO3HAHUSA, TO €CTh €CTh pe3yJabTaT
MOCIIEIOBATENIbHBIX 3HAHUN. O MHUD.

Onna W3 TMaBHBIX 3a7a4 TOCYAApCTBEHHOTO OOpa3oBaHUA MOCTEIEHHO
PEeBPATUIIACh B €CTECTBEHHYIO HAYYHYIO TPAMOTHOCTh U MHTEPEC K HAYKE CpEeau
YYaIUXCA.

OOyuyenue ¢Qusuke Ha 0a30BOM YpPOBHE TMpEAINOJaracT MOBBIIICHUE
KOMIIETEHTHOCTH, XapaKTEPU3YIOLIEH €CTECTBEHHOHAYYHYIO I'PaMOTHOCT!

e HAYYHOEOOOCHOBaHHMEONACCHUIA;

e OLIEHMBATbUIIOHUMATHOCOOCHHOCTUHAYYHBIXUCCIEOBAHUI;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Jnst ws3ydeHuss Gu3NKM HAa ypoBHE 0a30BOro oOmero ooOpa3zoBaHUs
HeoOxonmumo B KoHmenmmm mnpemogaBanus ydeOHOro mpeamera «Duszmka» B
oOpazoBanuu opranuzanuii Poccuiickoit denepanuu, peaau3ylolMX OCHOBHBIC
o01eo0pa3zoBaTeabHbIENPOrpaMMBIL, yTBEPKAeHHOMpemenneMKomnernn



MunuctepcrBa npocBenieHus Poccuiickoit @enepanun (MpoTOKoa OT 3 Jaekadps
2019 r. Ne [1K4gH).
Heaunsyyenusapu3nKu:

NpUOOpPETEHHE HWHTEpeca W CTPEMJICHHMS OO0y4arouIuxcsi K HaydHOMY
U3YUYEHUIO TPUPOABI, PA3BUTHE HUX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHHBIX O HAYYHBIX METOAAX IMO3HAHUSA U YIIPABICHHE
UCCJIeI0BAaTEIbCKUM MOAX00M K IpodiiemMam;

METOAbl HAYYHOIO MHPOBO33PEHHSI KaK pE3ylbTaT HW3YYEHHUS OCHOB
MaTepuH U PyHIaMEHTAIbHBIX HAIPABICHUN (PU3UKHY;

[IpencraBnennbie poNuKU (UMK UL Pa3BUTHUSL APYTMX BHJIOB HayKH,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEJACTaBICHHBIX BO3MOXHOCTeM o0 Oynymeid Oynymieit
npodeccuoHaIbHOM JESITeNIbHOCTH, CBA3aHHOM C (DU3MKOM, MOATOTOBKA K
NEPCIIEKTUBHOMY O0YUYEHHUIO B 3TOM HaIPaBJICHUH.

JlocTkeHue STUX 1enel mporpaMmbl MO (U3MKE Ha YpOBHE 0a30BOTO
o01m1ero 00pa3oBaHus IPU BHINOJIHEHUH CIEAYIOIINX 3a4aY :

npuoOpeTeHne 3HAHUM O CJIOXKHBIX KOHCTPYKIMSX  BEHIECTB, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX U KBAaHTOBBIX
SABJICHUSX;

NpUOOpETeHNEe YMEHUIN OMUCHIBATH U OOBSICHATH (PU3HUECKHE SBICHUS C
UCITOJIb30BAHUEM HAIIMX 3HAHMIA;

OCBOEHME METOAOB pELICHHS NPOCTEHIINX pacdy€THBIX 3adad ¢
UCITOJIb30BAHUEM bu3HYecKuX MoOZEeNei, TBOPYECKUX u
NPaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

poBe/IcHNE yMEHUN HaONoNeHus 3a HAOMIOJCHUAMH 3a SIBICHUSMU U
IIPOBEJICHUEM OTBITOB, JA0OPATOPHBIX PabOT U IKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM C UCTIOJIb30BAaHMEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TpHUEMOB paboT ¢ wuHOpMaIMelr O HU3KOM COJEp KaHWH,
BKJIIOUast THHOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX B (DM3HKE, aHATTU3U
KPUTHYECKOE U3MepeHne NHPOPMaIINH;

3HAKOMCTBO cO cepamu npodhecCHOHATBHOU NEeITeNTbHOCTH, MTEPEXOIbI C
¢u3uKOl, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeAeNm0), B 8
kiacce—68uacoB(2uacaBHenento),s9kinacce—1 02vyaca(3yacaBHenento).

[Ipennaraemsiii B mporpammMe no (pU3MKe MepeydeHb J1abopaTOpHBIX padoT U
OMBITAHOCUTPEKOMEHJATEIbHbINXapaKTep, yuUTelb1e1aeTBBIOOPIIPOBEACHUS



7a0bopaTOpHBIX PAabOT M OMBITA C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
0oOydJarommXxcs, CMHUCKA JKCIEPUMEHTATBHBIX 3aJIaHHi, MpeiaraéMblXx B pamMKax
0a30BOI0 rOCy1apCTBEHHOTO PK3aMEHa MO0 (PU3HKE.



COAEP KAHUEOBYYEHMUSA
7 KIIACC

Paznenl.@usukaneéposibBIO3HAHMHOKPYKAKIETOMHPA.

®usuka — Hayka o npupoze. SBneHus npuponbl. PU3NYECKUE SBICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢buznka " JIpyrue €CTECTBEHHBIE HayKH U3YYaroT
npupony.EcTecTBeHHO-Hay4YHbId METOJ] IO3HaHMS: HAONIOIEHHE, TOCTaHOBKA
HAay4YHOT'O0 BOIIPOCA, BBIABWKEHHE TMIIOTE3, IKCIIEPUMEHT IO MPOBEPKE THIIOTE3,
oObsicHeHHe HaOmonaeMoro siBiaeHus. Onucanue (GU3HYECKUX SBJICHUH C
IIOMOILbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHHYeCKHE, TEIUIOBbIE, OJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.

2. ®usnueckue NpubOpkl U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuviepadbomoiuonvimot.
1. OmpeneneHUELCHbIICICHUAIIKAIBIN3MEPUTEIHLHOTOTIPHOOPA.
2. H3MepeHnepaccTOsTHUM.
3. U3mepenneoObEMaKAKOCTUUTBEPIOTOTENA.
4. OnpepneneHuepazmMepOBMaIbIXTEN.
5. M3mepeHune Ttemneparypbl HOPU IOMOIIM XUJIKOCTHOTO TEPMOMETPA M
JaTyrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHUS MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibliie, YeM OOoJbIlle BhICOTA
IIyCKa.

Pa3nen2.llepBoHavyanbHbleCBeCeHUSIOCTPOCHUN BEIIECTBA.

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

JIBmxenue dactul BemectBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBmxkeHue, auddys3us. BzammonmeicTBrue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ia30B, KMIKOCTEM W TBEPIBIX
(kpucTtamindeckux) Tena. B3auMOCBS3b MEXKIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Jlemoncmpayuu.

1. HaOmronennedpoyHOBCKOTOIBUKEHHSL.



2. Habmonenuenuddysuu.
3. HaGmionenue  sBiICHUM,  OOBSICHSIOIIUXCS  TMPUTSIKEHUEM WU
OTTaJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnviepadbomuiuonvimot.

1. OneHka jJuaMeTrpa aroMa METOAOM psAaoB (C  HCHOJIb30BaHUEM

¢dotorpaduii).
2. OnBITHITIOHAOTIOICHUIOTETIIIOBOTOPACIITUPEHUATA30B.
3. OnbITHIIOOOHAPYKEHUIOICHCTBUSACUIIMOICKYISIPHOTOTIPUTSKCHHUSL.
Paznen3./[BuxeHuenB3anMoaeicTBUETEL.
MexaHnnyeckoe JBUXKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUXKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUSI.
SBnenne wHepUMU. 3aKOH WHEpUUH. B3ammoneilcTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBHXKEHMS Teld. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IMHUIIC
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuila TsKecTH Ha apyruxiuianetax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronennemexaH4eCcKOro/IBIKEHUSTENA.
2. 3MepeHneCcKOpPOCTUIPSAMOIMHEMHOTOIBUKCHHUS.
3. HalGmroneHuesBneHUsIMHEPIUH.
4. HabOnroneHnen3MeHEeHUICKOPOCTUIIPUB3aUMOICHCTBUUTEI.
5. CpaBHEHMEMACCIOB3aNUMO/IECTBUIOTEIL.
6. Cll0’)KEeHHECHIT, HaPaBICHHBIXITOOTHOUTIPSIMOM.
Jlabopamopnuviepabomouiuonvimeot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK jJaiiee).

2. OmpeneneHnecpeHEHCKOPOCTUCKOIBKEHUAOPYCKAMIUIIIAPUKATIO
HaKJIOHHOM IIJIOCKOCTH.
OrnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4. OTBITHI,IEMOHCTPHUPYIOIHNE3aBUCUMOCThPACTDKeHHSI(Tepopmarum)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnBITHL, AEMOHCTPUPYIOLINE3aBUCUMOCTHCUIIBITPEHUSICKOJIbKEHUSIOT Beca
TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen4./laBjieHUETBEPABIXTEN,AKUAKOCTEHUTA30B.



JHaBnenune. CriocoObl yMEHBILICHUS U yBEJIMYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJI€HHMs ra3za oT o0bEéma, Temneparypbl. llepegaua paBneHus
TBEPABIMU TEJIAMH, JKHAKOCTIMU M ra3zamu. 3akoH Ilackama. [IneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT riayOuHbl. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe nasieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emun. OmnbiT Toppuuennu. M3mepenue atrmocdepHOTO
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE KMAKOCTU U ra3a Ha MOTpYyKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

S L T o

~

3aBUCHMOCTB/IABICHUATA3a0TTEMIIEPATYPHI.
[IepenavyanaBiaeHUS KA IKOCTHIOUTA30M.

CooOmaronuecsacocybl.

I'mapasnnyeckumnpecc.

[IposiBneHuenecTBUIATMOCHEPHOTOIaBIICHMUS.
3aBUCUMOCTbBBITAIKUBAIOIEHCUIIBIOTOOBEMATIOTPYKEHHOMYACTUTENA U
IJIOTHOCTH YKUJIKOCTH.
PaBeHCTBOBBITAIKUBAIOIICHCUIIBIBECYBBITECHEHHOM KU IKOCTH.

VYcioBue 11aBaHus Te: IJIaBAHUE WUJIN IIOTPYKEHUE TEJIB 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuviepadbomouiuonvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla BBOJIE 0TOOBEMA MOTPYKEHHON B
JKHUJIKOCTh YacTH TeJia.

OnpenenieHue  BBITAIKUBAIONIEH  CWJIbL, JCHCTBYIOLIEM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
[IpoBepkaHe3aBUCUMOCTHUBBITAIKUBAIOIICH CHITBL, ICHCTBYIOIIEUHATEIO B
JKHJIKOCTH, OT MacCChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHJIBI,
JICHUCTBYIOIICH Ha TEJNO B KHUIAKOCTH, OT 00bEMA OTPYKEHHON BKUIKOCTH
YaCTH T€Ja U OT INIOTHOCTH KHJIKOCTH.

KonctpynpoBanue apeoMmeTrpa WM  KOHCTPYHPOBAHUE JIOJAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znenS.PaGoraumMomHoCTh. JHEPIrU.
MexanunueckasipaboTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecusippiuara.l[puMeHeHuenpaBuiiapaBHOBECUAPBIYAraKOIOKY.



«3onoroe npasuino» Mmexanuku. KII/[ npocteix mexanu3mos. [IpocTeieMexaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBHAS DHEPTHS.
IIpeBpamenne 0THOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpuMepBITPOCTBIXMEXAHU3MOB.

Jlabopamopnviepadbomoviuonvimot.

1. OmnpeneneHnepadOoThICIIBITPEHUSTTIPUPABHOMEPHOMIBIXKEHUHUTEIA 110

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenosanueycioBuiipaBHOBECHsIpbIYara.
N3mepenneKII/IHaknOHHOUIUIOCKOCTH.

4. M3ydeHne3aKkoHaCOXPaHCHUSAMEXaHUUYECKOUIHEPTUMU.

8KJIACC

Pa3nen6.TemnoBblesiBjIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, >KHIKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUN MOJEKYISIPHO--KHHETUUYECKON TEOPHUH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHXKECHUS
gactuill. BHytpenusis osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEpPrumu:
TEeIIonepeaayda u COBEpIICHUE paboTHI. Bunbt TEIJIONEpEeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUEHUE.

KomngecTtBO TemioTel. YaenpHas TEIDIOEMKOCTH BEIIECTBa. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBmenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAs TEIJIOTa IUJIABJICHUS.
[TapoobOpazoBanne u kxonaeHcamus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIEHUS OT aTMOC(HEpHOTro
JIaBJICHUS.

BrnaxHocTeBO31YyXA.

DHeprusToIInBa. Y 1eJbHasA TEeII0TaCTOPaHUSL.

[MpuanumnsipaboTeiTerioBbixaBuTraTeneKI1IremmoBoroapuraress.
TermmoBbleIBUTaTeIMA3AINTAOKPYKAOIIEHCPEIBI.

3aKOHCOXPaHEHUAUIIPEBPALLICHUSAIHEPTUMBTEIIIOBBIXITPOLECCAX.

Jlemoncmpayuu.

1. HaOmronennedpoyHOBCKOTOIBUKEHHSL.
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10.
11.
12.
13.

Ha6monennenud dysum.
HaGmonenuesiBneHniicMauynBaHUSI M KA WIS PHBIXSIBJICHU .
HaGmonenneTenoBoropaciimpeHus Ted.
N3meneHnenapieHusAra3anpuu3MeHeHUNOObEManHar peBaHUUUITU
OXJIaXKJICHUM.

[IpaBunan3mMepeHUs I TEMIIEPATYPHIL.

Bunerrenonepenayu.
OxJaxaeHuenprcoBepUICHUUPAOOTHIL.
HarpeBanuenpucoBepiieHUUpaoOThIBHEIITHUMUCHIIAMHU.
CpaBHEHUETEIIOEMKOCTEHPA3IMYHBIXBEILIECTB.
HabmroennekureHusi.
HaGmonennenoctossHCTBaTeMIIepaTyphITPUILIABICHUH.
MoeauTenaoBuIX IBUTaTEICH.

Jlabopamopnwviepadbomouiuonvimot.

1.
2.
3.

10.
11.
12.
13.

OnBITEITOOOHAP Y KEHU IO ICUCTBUSACHIMOJIEKYISPHOTOTIPUTSIKEHUSI.
OnbITHITOBBIPAIMBAHUIOKPUCTAIIIOBIIOBAPEHHOWCOMMUIIM CAaXapa.
OnBITHIMOHAOIIIOICHUIOTETIIOBOTOPACIIIMPEHUATA30B, )KUJIKOCTE U
TBEPABIX TEI.

OrnpeneneHne1aBIeHUSIBO3TyXaBOAIIOHE IITIPHIIA.

OIBITHL, IEMOHCTPUPYIOIIHE3aBUCUMOCTh/IaBIICHUSABO31YXa0TET0 00bEMa
Y HarpEBAHUS UJIU OXJIAXKICHUS.

[IpoBepka rumnores3sbl IMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenve w3MeHeHWs BHYTPEHHEH OSHEpPruu Tejla B Ppe3yJbTare
TEIJIoTIepe1adud U pabOThl BHEITHUX CHIL.
HccnenoBanuesBISHUATEIUIOOOMEHAIPUCM EIITUBAHUIX0JI0 THOMUT OPsTUeH
BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIJIOTHI, IOJYYEHHOIO  BOJOW  IIpHU
TEIJI000OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.
OnpeneneHueyaeIbHOUTENI0EMKOCTHBEIIESCTRA.
HccnenoBanuenpoueccancnapeHus.
OrnpeneeHne0THOCUTEIHLHONBIAXKHOCTUBO31yXa.
OrnpeneneHueyaeIbHOUTEIIOTHIIUIABICHU JIBIA.

Pa3znen7.JaekTpudyecKHeNMATrHUTHbICIBJICHUS.

Onektpuzauusi Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).

Onektpuueckoe mnoisie. Hanpsixk€HHOCTh anexkrpuueckoro mnoda. [IpuHimn
CYNEepHO3ULMHU dEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBHUS CYHIECTBOBAHMUSL BJIEKTPUYECKOTO TOKAa.
Hctouynukn moCTOSSHHOTO TOKa. JIeHWCTBUS SIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass uenb. Cumiia  TOKa.  DNEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBA. 3akoH Oma
st yyactka uenu. [locnemoBarenbHOe W mapalieNIbHOE — COCIUHEHUE
IPOBOJTHUKOB.

PaGorta ® MOIIHOCTH AJEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DNeKTpUYeCcKue ey U MOTPeOUTeNIn IEeKTpUUecKor 3Heprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoOAEHCTBHE  TMOCTOSAHHBIX  MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUE NI )KU3HU Ha 3emiie.
Oneir  Opcrega. MaruuTHoe TMoJe€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOBBTEXHUKE. [[€ICTBUEMATHUTHOTO  MOJISHAIIPOBOJHUKC  TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE JJIEKTpOJBUTAaTEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMarnuTHOW uHAyKIuuU. [IpaBuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJIyYEHHUS AIEKTPUUYECKON SHEPIUHu.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DIIeKTpHU3ALIUSITEN.
JIBapoaasieKTpUYeCKUX3apsiI0BUB3aUMOECTBUE3APSIKEHHBIX TEIL.
Y CTpONCTBOMAECUCTBUEIEKTPOCKOIIA.
DNEeKTpOCTaTUUECKASIUHTYKIIUSL.
3aKOHCOXPaHEHUSRIEKTPUUECKUX3APAIOB.
[TIpOBOTHUKMUANIIEKTPUKH.
MoiennpoBaHNECHIIOBBIXJIMHUMAIIEKTPUYECKOT OO,
N cTOYHNKUTIOCTOSTHHOTOTOKA.
JIeUCTBUARIIEKTPUUECKOTOTOKA.

. DIEKTPUUECKUNTOKBIKHUIKOCTH.

. 'a3oBb1iIpaspsa.

. I3MepeHnecnnbITOKaaMIepMeTpOM.

. I3MepeHnesneKTpuueCKOrOHAIPS)KEHUS BOJIBTMETPOM.

. PeocTaTnmaraznHcoOnpoTUBICHUI.

. B3aumoerncTBHenOCTOSHHBIXMAarHuTOB.

. MozennpoBaHUEHEBO3MOXKHOCTUPA3ACICHUATIONIOCOBMArHATA.

L X N o Uk WD R

O o
o U1 DM W N R O



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

25.

MonennpoBaHUEMAarHUTHBIXIIOJIEMIIOCTOSHHBIXMArHUTOB.
OnertOpcerena.

MarauTHOENnoIETOKa. DIIEKTPOMATHUT.
JlencTBHEMarHu THOT OTIOJISTHAIIPOBOJHUKCTOKOM.
DIIEKTPOABUTATEIILIIOCTOSHHOTOTOKA.
HccnenoBaHuesBIEHUADIICKTPOMArHUTHOM MHTY KA.

Omnertei®apases.

3aBUCUMOCTh HANpPaBJIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHHUS.

DIIEKTPOTr€HEPATOPIIOCTOSHHOTOTOKA.

Jlabopamopnwviepadbomouiuonvimot.

1.

o ok ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJACHUIO DJICKTpU3AIMK Tel HWHIYKIMEHW U Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue neUCTBUSA DJIEKTPUYECKOrO TMOJST HAa TPOBOJHUKUA U
JARJIEKTPUKH.
COopxaunpoBepkapadOThIIEKTPUUIECKONIIETUTIOCTOSHHOTOTOKA.
N3MepenunenperyampoBaHUECUITBITOKA.
N3MmepenunenperyampoBaHUEHANPSIAKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HUIYIIETO YEpE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka TmpaBWIa CIOXKEHHS HANPSHKCHUM TPHU MOCJIEI0BATEIbHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [ CHJIBI TOKA IPU MAapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.

OnpeneneHnepadboThIECKTPUIECKOTOTOKA, UAYIIET0YEPEIPEIUCTOP.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanne3aBuCUMOCTUCUIBITOKA, UTYILIETOYEPE3IAMITOUKY,OT
HaIpsKEHUS HA HEW.

OnpenenenueKIIInarpeBarens.

HccnenoBaHneMarHUTHOr OB3aMMOAEHCTBUSIIOCTOSIHHBIXMArHUTOB.
N3ydyenne MarHWTHOrO MOJS  IOCTOSSHHBIX ~ MAarHWTOB TP HX
00BETMHEHUH U Pa3/ICIICHUN.
HccnenoBanneAeNCTBUSAIIEKTPUUECKOTOTOKAHAMATHUTHYFOCTPEIKY .



17. OnBITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIbI  B3aHMMOJEUCTBUSA
KaTyIIKA C TOKOM M MarHura OT CWIbl TOKa W HAIpaBICHUS TOKa B
KaTyIlKe.

18. M3yueHuneneiCTBUAMArHUTHOT OIIOJITHAIIPOBOAHUKC TOKOM.

19. KoHcTpyrnpoBaHuenn3yueHuepadoThI3IEKTPOABUT ATES.

20. M3mepenneKII/[pnekTpoaBUraTebHONYCTaHOBKH.

21. OOBITBl N0 UCCIEAOBAHUIO SABJICHUS DJIEKTPOMATHUTHOW WHIYKLIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBJICHUS HHAYKIHOHHOIO
TOKa.

9KJIACC

Pa3znen8.MexanuvecKuesiBJIeHUA.

Mexannueckoe JABWKeHHe. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHWYECKOrO0 JIBUKEHUS. PaBHOMEpHOE MPSIMOJIMHEUHOE
nBrkeHrne. HepaBHoMepHOE mpsiMoiuHetHOe nBuxeHne. CpeaHsisi ¥ MTHOBEHHAs
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUYKCHUHU.

Yckopenne. PaBHOyckopeHHOEe mpsiMosimHEelHOe nBmkeHue. CBoOoaHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOEnBIKEHHETTOOKPY KkHOCTHU. [leproinuacToTaobpaieHusl.
JInHelHasnyra0BasCKOpOCTH. LIeHTpoCTpeMUTENBHOEYCKOPEHUE.

[TepsoriizakonHeroToHa. BroponzakonHetoToHa. Tpernitzakon HeroToHa.
[TpuHOHNICYIEPTIO3UIIUKCHIL.

Cuna ynpyroctu. 3akoHl'yka. Cunna TpeHUs:CUJIa TPEHUS CKOJIBLKEHUS, CUjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanibHOW TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3meHenue ummysnbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi pabota W MOIIHOCTh. PaboTa cuil TSHKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U pabotel. [loTeHIManbHas SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO3eMIIN. [ loTeHIIManbHAsI S HEPTUCKATOUTIPY ) KUHBL. KnHE THUECKas
sHeprus. Teopema O KMHETUYECKOM SHEPIrHH. 3aKOH COXPAaHEHUsS MEXaHHYECKOMN
SHEPIuu.

Jemoncmpayuu.

1. HaOnronenne MexaHWYECKOTO ABUYKEHUS T€JIa OTHOCUTEIBHO Pa3HbIX Tel

OTCYETa.
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7.
8.
9.

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

CpaBHEHMENYTEHUTPACKTOPHUIIBUKEHNAO0THOTOUTOT 0KETENA
OTHOCHUTEJIBHO Pa3HBIX TEI OTCUETA.
N3MepeHnecKopOoCTUNYCKOPEHUATIPSIMOINHENHOT O ABHKECHUS.
HccenenoBannenpu3HakOBpaBHOYCKOPEHHOT O IBUKEHHUS.

Ha6nronenre 1BMKEHUSTENANOOKPY>KHOCTH.
Ha6monenrneMexaHnueCKUXABICHUM, TIPOUCXOAAIIMXBCUCTEMEOTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM  JIBMYKEHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.
3aBUCUMOCTbYCKOPEHUATEIA0TMACCHITEIauACHCTBYIOIICHTHAHETO CHJIBL.
HabmronennepaBeHCTBACHIIIIPUB3aUMOAEHCTBUUTEN.
N3MmenenunesecarenanpuyCKOpEeHHOM IBHKECHUU.
IIeperayanmirynbcanpuB3anMOIEHCTBUUTEIL.
[IpeoGpazoBaHUAIHEPTUUTPUB3AUMOACHCTBUUTEN.
CoxpaHeHnenMIyJIbCAPUHEYIPYTOMB3aUMOEHCTBUH.
CoxpaHeHUEeUMITYIbCanpUadCOTIOTHOYIIPYTOMB3aUMOIEHCTBUH.
HaGmronenrepeakTHBHOT O IBUKEHUSI.
CoxpaHeHHeMeXaHNYeCKONIHEPTUUTIPUCBOOOTHOM I ICHUH.
CoxpaHeHnEeMEeXaHNYECKOMIHEPT MU ITPUABUKECHUUTENAIOIIEUCTBUEM
IIPY>KUHBI.

Jlabopamopnuviepadbomoiuonvimot.

1.

KoHcTpyupoBanue Tpakra Juisi pasroHa U JalbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEJIEKKU.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXEHUS Opycka WIW JBHXKECHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JBIKEHUU 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CIUW TPU PABHOYCKOPEHHOM JBMKEHUU 0€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO J1aBJICHUS.
OnpenenennekodPhuireHTaTpEeHUS CKOIbKEHUS.
OnpeneneHnexECTKOCTUIPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHUM Tela
0 TOPU30HTAJIbHON MTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIPYrOCTH TpH MNOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3y4yeHne3aKoHaCOXpaHEHUSIHEPT U H.

Pasznen9.Mexanudeckuekoae0aHMIMBOJTHBI.

KonebarensHoeaBrkenre. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUM :IIEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTuyecKuii U IpyKUHHBIA MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIEOATETLHOM JIBH)KEHUH.

3aryxatomue  koneOaHus.  BwiHyxneHHole — koieOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXAaHUMYECKMX BOJH. [IpomonpHbie U
NomnepeyHble  BOJHBIL. JlIMHA BOJHBI M CKOPOCTh €€  pacipOCTPaHEHHS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpakenue 3Byka. MH]pa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmonennexone0aHUNUTENONIEHCTBUEM CHITBITSDKECTUHCHITBI
YIOPYTOCTH.

Ha6monennexone0anuirpy3aHaHUTHUHATIPY KU HE.

HaGnroneHre BbIHY K€ HHBIXKOJICOaHM T PEe30HAHCA.

PacnpocTpaneHnenpo0apHbIXUIIONEPEUHBIXBOIH(HAMO/EIH).

HabmroneHne3aBrucuMOCTUBBICOTHI3BYKA0TYACTOTHI.

AKyCTUYECKUIPE30HaHC.

Jlabopamopnuviepadbomouiuonvimot.

1. OnpeneneHne 4YacTOThl M IepuoAa KojeOaHUM MaTeMaTHYecKOro
MasiTHUKA.

2. OnpeneneHneyacTOThIUIIEPUOJAKOICOaHUMTIPY)KUHHOTOMas THUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPUOJIA KOJIEOaHUM MMOABEILIEHHOTO K HUTH
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rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJICOAHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Irpysa.
5. IIpoBepkaHe3aBUCUMOCTHUIIEPUOAAKOICOAHUITPY3a,T0IBEIIEHHOT OK
HUTH, OT MAacChl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IE€pUoAa  KojeOaHHit
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3MepeHneyckopeHusicBOOOJHOrOna AeHUSI.
Pa3nenl0.91eKTPOMArHUTHOCTIOIENIIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
3NeKTpOoMarHuTHbIX BOJH. [llkama snekTpomarHuTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OnekTpoMarHuTHasnpupoaacseTa. CkopocTbeBeTa. BOTHOBBIECBOMICTBA CBETA.
Jlemoncmpayuu.

1. CBOMCTBA’JIEKTPOMArHUTHBIXBOJIH.

2. BOIHOBBIECBOMCTBACBETA.

Jlabopamopnviepadbomuiuonvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBI0O MOOMIIBHOTO

TenedoHa.
Pa3zngeall.CBeToBbIesiBJICHUS.
JlyueBas MOJIC/b CBETAa. Hctounuku CBeETa. [IpssmonunerHoe

pacnpoctpanenue cera. 3atMeHusa Connua u Jlynsl. Otpaxkenue ceta. [1mockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBeta. 3aKkoH TmpenomieHHs cBeta. [loiHOe BHYTpeHHee
OTpakeHue cBera. Vcronb30BaHWE TIOJMHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox sywerr B gumH3e. OnTudeckas cuctemMa (oroamnmapara,
MUKPOCKOIIAa U Tejeckomna. ['a3 kak omnThueckas cucrema. biaum3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HpetoToHa. CrioxeHue
CIIEKTpaJIbHBIX IIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMOIMHEHHOEPACTIPOCTPAHEHUECBETA.
OTtpakeHuecBeTa.
[Tony4yennen3zo0pa>keHUNBINIOCKOM,BOTHYTOMUBBIITYKJIOM3€epKajax.
[Ipenomnenuecnera.

ONTUYECKUHUCBETOBO/I.

XomryuerBcoOuparomeiInH3e.
XO0IUTy4eMBpACCEUBAIOIICHITUH3E.
[TonyueHnen306pakeHUHCITOMOIITBIOJIHH3.
[MpuanunaeicTBusiporoannapara, MUKPOCKOITAUTENIECKOTIA.
10. Moaensriuasa.

11. PaznoxxeHne6enorocBeTaBCeKTp.

12. [lomy4yeHne6enorocBeTapuCIOKEHUNCBETAPAa3HBIXIIBETOB.
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Jlabopamopnviepadomoiuonvimeol.

1. HccnenoBaHne3aBUCUMOCTHYTIA0TPAKEHUSICBETOBOI01y4a0TyTJa
naJICHMs.

2. M3ydeHuexapaKTEepUCTUKU300paKEHUATIPEIMETABIIIOCKOM3EpKaJe.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jy4a OT yrja
MaJICHUs Ha TPAHUIIEC «BO3IYX—CTEKIIO».



4. llonyueHnen3o0paxeHUICIOMOIIBIOCOOUPAIOIICHITHHSBL.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKOW CHITbI COOMpAroIIei
JIVH3BIL.

6. ONBITHIIOPA3I0KEHUIO0ETOTOCBETABCIIEKTD.

7. ONBITBHITIOBOCTIPUSI TUIONBETAIIPEAMETOBIPUNXHAOIIOICHUMYEPE3
[BETOBbIE (PUIIBTPHI.

Pa3nenl2.KBaHTOBBIESIBJICHUS.

OneiteiPesepdopaanmnnanerapuasmoaenbaroma. Moaensaromabopa.
UcnyckanueunornomenrecBeraatoMoM. KBanTthl. JInHEeHUaThIE CTIEKTPBHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
sapa. HykmonHnas wmopaens atomHoro szapa. W3orombl.  PaanoakTuBHBIE
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAJ0BOTO U MACCOBOTO YHUCE].
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsI3b Macchl W JHEPTruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia u 3BE37.

Anepnas sHepreruka. JleWCTBUA paguOAKTUBHBIX H3JYYCHUH Ha IKHUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHeKTphIM3IIYyYEHUSUIIOTIOMICHHUS.

2. CHeKTpbIpa3InYHbIXIa30B.

3. CnektpBoaopona.

4. HaOmonenuerpexoBBkaMepe Bunbcona.

5. PaGoTtacu€éTunkanOHU3UPYIOMUXU3ITYISHUN.

6. PeructpanusuzinyyeHusnpUpOIHbIXMUHEPATIOBUIIPOAYKTOB.

Jlabopamopnuviepadbomouiuonvimot.

1. HaGmroneHunecmionHbpIXIHHEHYaThIXCTIEKTPOBU3ITYYCHUSI.

2. HccienoBaHUMETPEKOB:M3MEPEHUEIHEPTUMYACTULBIIOTOPMO3HOMYITYTH

(mo ororpadusim).

3. U3mepennepaanoakTuBHOTO(OHA.

IHoBTOPUTEIBbHO-0000 A0 MM OIY.Ib.

[ToBTOpUTETHEHO--0000IIAIOIIIMIMO Y IBIIPETHAZHAYCHITIICUCTEMATHU3AINHA |
00001IIeHUsT TPEIMETHOTO COJICPKAHUS U OIbITa JCSITEIbHOCTH,IPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakXke JUIsi TMOJATOTOBKH K OCHOBHOMY
rOCYy/IapCTBEHHOMY ASK3aMEHY IO (pu3uKe sl 00y4aronIuxcsi, BBIOPABIIUX JTOT
y4eOHBII TpeaMeT.

[Ipu “3ydyeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIHPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNUBACTCS JTOCTH)KCHHE TPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PEe3yJIbTaTOB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYUYHASITPAMOTHOCTh:0CBOCHUEHAYYHBIXMETOI0BUCCIIEIOBAHUS



SBJICHUN TMPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSIMH OOBSICHATH (DU3UUYECKUE
SIBJICHUS, NPUMEHAS IIOJyYEHHbIE 3HAaHUsA, pelarh 3aJadd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJbHBIE.

[IpyHOMNIHANTBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3feiia pealn3yercs
32 Ccu€T TOro, 4YTO OOYyYaroIIMECs BBIMOIHSAIOT 3aJaHusl, B KOTOPBIX UM
IpeyIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIIECH MPUPOJI€ U MOBCEIHEBHON KU3HMU;

UCIIOJI30BaTh HAYYHBIE METO/bl UCCIEOBAHUS (PU3MUECKUX SBICHUHN, B TOM
YHUCIIEe 151 POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAM0OJIE€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue (pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBJIEHO

Ha JOCTIKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

Bpesynbrate uzyuenus: (GU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUs

y oOyuatoierocsi OyayT cOpMUPOBAHBI CIIEIYIONIUE JIMYHOCTHBIE PE3yJIbTaThl B
YJaCTH:

1)maTpMoTH4eCKOrOBOCIIUTAHMSA:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUIecKol HAyKH;

—IIEHHOCTHOCOTHOIIEHUEKIOCTHKECHUSIMPOCCUNCKUX YUEHBIX--(DU3UKOB,;
2)rpaxIaHCKOronayX0BHO-HPABCTBEHHOT OBOCIIM TAHUS:

— FOTOBHOCTH K aKTHBHOMY YYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYNMBIXU
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTIKCHUIN
buzuky;

— OCO3HaHUE BAXXHOCTH MOPATbHO--3TUYECKUX MPUHIIMIIOB B JESITEIBHOCTH
YYEHOT0;

3)3¢cTeTHYECKOTOBOCIIMTAHUS

— BOCIIPHUSITHE ICTETHUUYECKUX KAauecTB (PU3NYECKON HAyKH: €€ TrapMOHHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)IIeHHOCTUHAYYHOTOTIO3HAHUSA

— OCO3HaHWE IIEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHUA TEXHOJIOTHUM, BAKHEUIIEH COCTABJISAIOLICH
KYJbTYDBI,

— pa3BUTHE HAY4YHOW JIOOO3HATEIBHOCTH, WMHTEpPECA K HCCIEI0BATEIBCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbSI W  3MOLUMOHAJBHOIO
0J1aronoTyyus:

— OCO3HaHHE IIEHHOCTH O0e30MmacHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHUEM B
JOMAITHUX YCIOBUAX;

— c(hopmupoBaHHOCT, HaBbIKa pedIEKCHH, MPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6)TPy10BOTrOBOCIIUTAHUSA:

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
00pa3zoBaTeIbHONOPTraHU3alMU, FOPOJIa,Kpasi) TEXHOJIOT MUECKON U



COIIMAJIbHOM HAIMpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (PU3NUECKUX
3HAHUM,

e —HMHTEPECKIPAKTUYECKOMYU3YUCHUIONPO(ECCUl,CBSI3aHHBIXC PUBUKOIL;

e 7)3K0JIOTHYE€CKOTOBOCIIUTAHUSA:

e — OpHEHTalUs Ha MpUMEHEHWE (U3UYECKUX 3HAHUM Ui pElIeHUs 3ajad B
obylacTu OKpy’Karouied cpejabl, IUIAaHUPOBAHUS TIOCTYNKOB W OIICHKU UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

e — OCO3HaHHE IJI00ALHOIO XapakTepa SKOJIOTMYECKUX MPoOJeM M MyTed HX
pelIeHus;

e 8) ajanTanmum K M3MEHSIIOUIUMCS YCJOBHSIM CONHAJIBHOW M NMPHUPOAHOM
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHCHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTrux,

e — TIOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO
NEATEIIbHOCTD;

e —TIOTpeOHOCTh BGOPMUPOBAHWU HOBBIX3HAHUN,B TOMUHCIESHOPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacCTH
busuKy;

e — IUIAaHUPOBAHHE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (HU3HUECKUX
3HAHUM;

e —CTpEeMJICHHECAHAIU3UPOBATHUBBISIBISITHB3aUMOCBSI3UIIPHUPOIBI,001IIECTBAN
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIEHKA CBOMX JICUCTBHM C YYETOM BIIUSIHUS HA OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAINPEIMETHBIEPE3YJIBTATHI

B pesynbTaTe OcBOEHMS MpOTrpaMMbl O (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero o0pa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINETIO3HABATEIbHBICYHUBEPCATbHBICYYCOHBICICHCTBUA,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICHCTBUS, PETYJISITUBHBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBICYyHHBEPCAJIbHbICYYeOHbICACHCTBUS

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBISIT M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISI Th3aKOHOMEPHOCTUUIPOTUBOPEUHSIBpACCMATPUBAEMbIX (haKTaX,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO--CIIEICTBEHHBIE CBA3M MpPHU H3yYEHUHU (PUINYECKUX
SBJICHUW U MPOLECCOB, JEJIaTh BHIBOJbI C UCIOJIb30BAHUEM JEAYKTHUBHBIXU
UHAYKTUBHBIX YMO3AKJIIOYEHUH, BBIJBUTaTh TUIOTE3bl O B3aMMOCBA3SX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO peleHuss Y4eOHOU (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKMX BapHMaHTOB pElIeHMs, BbIOOp Hauboiee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBblenccienoBaTelbCKUeIEeHCTBHSA.

UCIIOJIb30BaThBOMPOCHIKAKICCIIEIOBATEILCKUMUHCTPYMEHTIIO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY ITUIAHY OIBIT, HECJIOKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (U3MUECKOTO
SBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POpMYIIHPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;

NPOrHO3UPOBATh  BO3MOXKHOE  JajibHElIIee pa3BUTHE  (HUUUYECKUX
IIPOIIECCOB, a TAKKEBBIABUTATH MPEANOJI0KEHUIOONXPA3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PaGoracundopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3apOChl TIPH IMOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM TMPEIIOKEHHOW ydeOHOM
bu3ndeckoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (GOpMY  MPEACTABICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi  MX KOMOMHAITUSMU.

KoMMyHHKaTHBHBbICYyHUBEpPCAJIbHbICY4YeOHbIeAeHCTBUS:

B XoJe oOCyXJeHus y4eOHOro MaTepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh WJIEW, HAlICJICHHbIE Ha pEIICHHE 3aJlaud U MOJJepKaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUNL;
BBIPa)KaTbCBOIOTOYKY3PEHUSBY CTHBIXUITMCbMEHHBIXTEKCTAX;

MyOJUYHO MPEACTaBIAATHPE3YIbTATHl BBIIOJIHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHOM pabOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
poOJIEMBI;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPraHU30BbIBATH JAEHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBJIECHUIO U KOOPJIAUHUPYS CBOM JACUCTBUS C APYTrUMUUICHAMU
KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbICYyHUBepCcaTbHbIeyYeOHbIeIeiiCTBHUA

Camoopranu3anus:

BBISBIISTHIIPOOJIEMBIBKU3HEHHBIXHYYEOHBIXCUTYAIUSIX, TPEOYIOIINX
JuIsipeieHus PU3nIeCKUX3HaHUM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TpYIIoN);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3UIECKON 3aauu UK
IUTAaHA WCCJIEJOBAHMS C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JIeNaTbBBIOOPUOPATHOTBETCTBEHHOCTh3APEIICHHE.

CaMOKOHTpOJ'lI>,3MOHHOHaHBHLIﬁHHTEJIJIeKT:

JaBaThaICKBATHYIOOLIEHKYCUTYallUUUITPEIIaraTbINIAHEEU3MEHCHUSI
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJIbTaTOB
JeSITEIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUecKOro WMCCIEeNOBaHUS WJIM TMPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIINXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;
OLIEHUBATbCOOTBETCTBUEPE3YIbTATALIETUNY CIIOBUSIM;

CTaBUTH Ce0s1 HA MECTO JAPYTrOro 4eJiOBeKa B XOJE CIopa WM JUCKYCCUMHA
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATh CBOE MPaBO Ha OLIMOKY MpHU pelIeHnr PU3NYeCKUX3aaad WiH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIEPE3YJIbTATbBI

K xoniyoOy4yenus B7 kJjacce npeaMeETHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE U  XUMHUYECKUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBWXEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEMHOE), TPACKTOpUS, PaBHOACHCTBYIOIIASL
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBa,
PaBHOMEPHOE  JBH)KEHHE, HEPAaBHOMEPHOE  JIBUKECHUE, HWHEPLHS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpAIlICHHUS, TIepeiada JaBICHUS TBEPABIMU TEIAMHU, )KUIKOCTIMU UTa3aMH,
aTMoc(epHOE [aBiieHWE, IUJIaBaHHWE TeJl, MPEBpPALICHUS MEXaHUYEeCKOM
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B XKHWBOW M HEXKUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE M TEXHUKE, BIIMSHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3UUYECKUX SBIICHUN;
OIMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeIMIUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHSS CKOPOCThb, CUJIa YIIPYTOCTH, CUJIA TSXKECTHU, BEC Tela,
cuia  TpeHus, JAaBieHue (TBEpIOro  Tena, IKUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(PQUIMEHT TOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUMAJIbHAS DHEpPrus), MpU ONHCAHUU MPABUIBLHO
TPaKTOBATh (PU3NUECKUN CMBICI UCIOIb3YEMbIX BEJIMYUH, NXOOO3HAUEHUS
U eIWHMIBI (U3UYECKUX BEITWYMH, HAXOAUTHh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIWYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpaMKy N3y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa,lpaBuiio paBHOBecHs ppiyara (010Ka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKoHa H
3aMMChIBATh €T0 MATEMATHUYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3MUECKHUE SABJICHMS, ITPOLIECCH U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMi MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OO0BsICHEHHE W3 1—2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JEHCTBUS, MCMONB3YS 3aKOHBI U
dopMyIbl, cBs3bIBaOIIME (U3MUYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a
yCIIOBUS 3aJ1ayyl 3aMUChIBATh KPaTKOE YCIOBUE, MOJACTABIATh (U3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M TMPOBOJAUTH PACU€Thl, HAXOJIWTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE Ui pEUICHUs 3a/1ay, OLICHUBATh PEAIUCTUYHOCTD
MOJIY4EeHHON (DU3NUYECKOU BEITMYMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOUIU
(bU3MUECKUXMETOA0B, BOMHMCAHUHMKCCIEIOBAHUS BBIIEISATHIIPOBEPIEMOE
Opennosoxenue  (TUMOTe3y),  pazauyaTb U HUHTEPIPETHPOBATH
MOJIYY€HHBIN PEe3yNbTaT, HAXOJAUTh OUTUOKU B XOJE OTbITA, JAEJIaTbBBHIBOIbI
0 €T0 pe3yibTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUIO (PU3UYECKUX SBICHUN WU
buzuIecKux CBOWCTB TeJ: dbopMyIHpPOBaTh MIPOBEPSIEMBIC
MIPEINOIOKEHUS,COOMPATHYCTAHOBKYU3IPEIOKEHHOT0000PYI0BaAHUS,
3aMKChIBaTh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIOJHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX W
uGpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB € YYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJAUTH UCCIIEIOBAHNE 3aBUCUMOCTU OJTHON (DU3UYECKON BETUIMHBI OT
IPYrol C UCIHOJIb30BaHUEM TMPAMBIX HM3MEPEHHM (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JBWXKYILETOCsS Telda OT BPEMEHU JBUKECHUSI Teja, CHUJIbI
TPEHHUSICKOJIBKEHUSIOTBECATENA,KaueCTBA0OPAOOTKUTIOBEPXHOCTEUTEN U
HE3aBUCHUMOCTH CUJIbI TPEHHUSI OT MJIONIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YJIMHEHHS TPYKUHBI, BHITAIKUBAIONMIEH CHUIIBI OT 00BbEMa
NOTpYKEHHON YacTH Tesa U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJja, OT IIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUI
MJIaBAHUSTEN, YCIOBUIPABHOBECUS PHIYATanOJIOKOB), y4aCTBOBATHB



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAaHUSA, COOUpAaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIenys MNPEeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHMSI;

NIPOBOJAUTh KOCBEHHBIC HM3MEPCHHUS (PU3MYECKUX BEIWYMH (IJIOTHOCTH
BEIIECTBA KUJAKOCTH M TBEPAOTO TENa, CHIA TPECHHS CKOJBKCHHS,
JaBJICHUE  BO3/yXa, BBITAIKWUBAIOIIAs  CWja, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUIAKOCTh Tel0, KOA(D(OHIIMEHT TOJIC3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEUIOKCHHOW WHCTPYKIIUU: TIPU
BBITIOJTHEHUN HW3MEPECHUN COOMpAaTh ASKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYHMHBL;

coOJTI0IaThIIPaBUIIa TEXHUKHA OC30ITaCHOCTH MPHU paboTe ¢ JIabOpaTOPHBIM
o0opyn0BaHUEM;

yKa3bIBaTh NMPHUHIUIIEI JICUCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOINAIIINUECS COCYAbl, OapoMerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIA 0JIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HM3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM 4YHUCIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOJOMPOBOJAA, THIAPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBO HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (M3MYECKUX SBICHUA M HEOOXOAUMBIE (hN3HUECKUE 3aKOHBIN
3aKOHOMEPHOCTH;

NPUBOAWTh  TPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IIpPUMEpax)
NPaKTHYECKOTO HCIOIb30BaHUS (M3MUECKUX 3HAHUH B IOBCETHEBHOMN
KU3HM 11 obecrieueHus1 6€30MacHOCTH IIPU OOpaIlleHHH C TIpUOopamMu U
TEXHUYCCKUMHU yCTPOUCTBAMHU, COXPAHECHUS 3I0POBbS U COOJIOICHUSTHOPM
HKOJIOTUYIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCISATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBHIMOTHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYTIO
IUTEpaTypy PU3NUECKOTO COJMIEP KAHMS, CIIPABOYHBIE MaTEPHUAIBI, PECyPChI
cetu UHTepHer, Bmamerp mnpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE2—3MCTOYHUKOB WH(MOPMAITMU(PU3TIECKOTOCOICPKAHIS, B TOM



yyciie MyOJIMYHO JIeJaTh KpaTKUEe COOOLIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MNpPU H3TOM TIPAaMOTHO MCHOJIb30BAThH
W3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HKH, COIpPOBOXKAAThH
BBICTYILJICHUE NIPE3CHTALUEH;

e IpU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeneisTh
00s3aHHOCTH B TpYMIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJa4amH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniyoOy4yenus B8 kjiacce npeamMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e HCIIOJB30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOBHMMOJIEKYJI,arperaTHbIECOCTOSIHUABEILIECTBA, KPUCTAIIIINYECKUEH
amop(HbIE TeJa, HACBIIEHHBI W HEHACHIIIEHHBI Tap, BIAYXKHOCTD
BO3/yXa, TeMIeparypa, BHYTPEHHSs DHEpPIUs, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsill, HIEKTPUUECKOE I10JI€, IIPOBOIHUKH
U JUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUNM TOK, MArHUTHOE I10JIE;

e pa3nuyaTh sABJICHUA (TEIUIOBOE paCUIMPEHHE W C)KaThe, Teruionepeaaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KAIIWUIAPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, IJIaBJIEHUE, KpUCTAIM3anusl (OTBEpAEBaHUE), KUIICHHE,
TEIIonepeaayda (TErIONpPOBOAHOCTS, KOHBEKLUS, U3IIy4YEHHUE),
JJIIEKTpU3ALUs TEJ, B3aUMOJIECUCTBUE 3apsIOB, ACHUCTBUS JJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aUMOJIECHCTBUE MAarHUTOB, JCHCTBUE
MarHuTHOI'O I0JI1 HA IPOBOJAHUK C TOKOM, IEKTPOMAarHUTHas: UHIYKIIHS)
II0 ONMCAaHHUIO HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrno3HaBaThb IMPOSBIECHHWE W3YUYEHHBIX (U3MUECKUX SBICHUI B
OKpY)XalollleM MHupe, B TOM 4Hucie (U3UUECKHUE SIBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIC SBICHHUSA B IIPUPOJE,
KpUCTaJIBl B mpupoae, usinydyeHne ConHia, 3aMmep3aHUEe BOJOEMOB,
MOpPCKUEOpU3HI, 00pa30BaHUEPOCHI, TyMaHa,UHEes, CHETa,JIEKTPUUECKIE
ABJIEHUSI B aTMocdepe, dJIEKTPUYECTBO >KMBBIX OPIaHU3MOB, MarHUTHOE
nojie 3eMiIM, JApei( MOJIIOCOB, POJIb MAarHUTHOIO MOJS JJIA JKU3HU Ha
3emiie, NOJSPHOE CUSIHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (U3UYECKUX
SIBJICHU;

e OMNMUCHIBAaTh U3yYCHHBIC CBOMCTBA TN U (U3NUYECKHUE SIBICHUSA, UCIIONIB3YS
(u3HuecKre BENIMYMHBI (TEeMIEpaTypa, BHYTPEHHS 3HEPIUsi, KOJIMYECTBO
TEILIOTHL, yACIbHAATEINIOEMKOCTBBEIECTBA, YACIbHASATEINIOTA



IUIaBJICHMS], yJeJbHas TEIUIOTa NapooOpa3oBaHUs, yAelbHas TeEIoTa
CropaHusi TOIUIMBA, KO3(D(PUIMEHT TOJE3HOro JEWCTBUS TEIUIOBOM
MAIllMHBI, OTHOCUTEJbHAs BIAXHOCTb BO3[yXd, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIpPSIKEHUE, CONPOTHUBICHUE NIPOBOJHMKA,
yJIeTbHOE COMPOTUBJIEHUE BEILIECTBA, pab0Ta U MOIIHOCTHIJIEKTPUUECKOTO
TOKa), MpU ONHCAHUM TMPABWIBHO TPAKTOBaTh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJTMYMH, 0003HAUEHHUS U €IUHULbI (PU3NUECKUX BETUYMH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JNAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIIMYUHAMHU, CTPOUTHh TpadUKd H3YUYEHHBIX 3aBUCUMOCTEMH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHLMUIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Ju1sl ydacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHHs DOHEPruM, IMpU DITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHueCcKoe
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM 4YHCIEC U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HWCIOJB3YySd 3aKOHbI U
dbopMyibl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaiIn3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJadyd, BBHIOMpATh 3aKOHBI U (POPMYIIBI,
HEoOXOoMUMBbIE g €€ pelIeHHs, MPOBOAWTh pacyéThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUYECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO pPEIINTh TPHU TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANIONIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IOpsAJKA
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BbIBOBI;

NPOBOAUTH OMBITBI 1O HAOTIOAEHWIO (PU3WYECKUX SBICHUW WM
(bu3MIeCKIXCBOUCTBTEN(KAMWJUISIPHBIE  SIBIICHUS, 3aBUCUMOCTBIABICHUS
BO3/lyXa OT €ro o0bémMa, TeMIEPaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHus NpPU H3IYYEHUH OT IBETa H3JIydarolled (Morjoiarounei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAN €€ TIOBEPXHOCTH, OJJEKTpU3alus TEel U B3aUMOJCHUCTBUE
AJIEKTPUYECKUX3APS10B,B3aUMOIEICTBUEIIOCTOSIHHBIXMAarHUTOB,



BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOJBMIraTeisi MOCTOSSHHOTO TOKa): (OpMYJIHpPOBATH
MIpOBEpsEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIJIOKEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJIHSITh NMPSAMbBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEILHONBIAXXHOCTH
BO3/lyXa, CHUJIbl TOKAa, HAINpPSKEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYMKOB (DU3NYECKUX BEJIIMYMH, CPaBHUBATH PE3yJbTAaThl
U3MEPEHUN ¢ yuéToM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrod ¢  MCHOJb30BAHMEM  TMPSMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJIHHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOTO M MapaJIeIbHOrO0  COSAMHEHUH
IPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh U3MEPEHUs, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHUPOBATH
PE3yNbTATHI MOJYYEHHOM 3aBUCUMOCTH B BUJIE TaOJIHIl U TpadUKOB,1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE U3MepeHus (U3NYecKux BeIUYUH (ylaelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): IUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

coOJrro1aThIIpaBUiia TEXHUKH 0€30MacHOCTH MPH pabdoTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHLMIBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX OMHCAHUS (B TOM YHUCIE:CHCTEMa
OTOIUICHHSI JOMOB, TUTPOMETp, TTapoBasi TYpOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
PEeAOXPaHUTENH,IEKTPOMArHU T, IEKTPOABUTATENBIIOCTOSIHHOTOTOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3WYECKUX SBICHUUW W HEOOXOIHMMBIC
¢u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIbHbIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHus,JIEKTPOCKOI, PEOCTAT),COCTABIATHCXEMBIIEKTPUUECKUX



Heneil ¢ mocaeI0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM SJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEphl  (HAXOAUTh  WH(OOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHUs (PU3NUECKHX 3HAHUN B IOBCEIHEBHOU
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIlleHU: ¢ MPUOOpaMu U
TEXHHYECCKUMHU YCTPONUCTBAMHU, COXPAHEHUS 37]0POBbS U COOTIOACHUIHOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HYECKOTO COJACpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUH W MYyTEM CpaBHCHUS
JIOTIOTHUTEIIBHBIX UCTOYHUKOB BBIACIATH HH(DOPMAITUIO, KOTOPASISIBISAETCS
IPOTUBOPEUYUBON MJIU MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh NP BBIMOJTHECHUN YUCOHBIX 3aJaHUN HAYYHO--TIOMY/ISIPHYIO
JTUTEPaTypy PU3NUYECKOTO COJICPIKAHMS, CIIPABOYHBIC MaTCPHUAIIBI, PECYPChI
cetu UHTEepHer, BiageTh MNpUEMaMHU KOHCIICKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHCHbMCHHBIC W KpPATKHWE YCTHBIE COOOIICHHS,
0000mmass wWHpOpMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
cCoJepKaHWs, B TOM YHCIE MyOJUYHO TMPEACTABIATh PE3yJbTaThl
NPOEKTHOW WIJIM HCCIIENOBATENbCKON NEATeTbHOCTH, P 3TOM T'PaMOTHO
UCTIOh30BaTh M3YYEHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE TTPE3CHTAIINCH;

NpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHMN (PU3MUecKux
IPOIIECCOB pacIpeesaTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3aJa49aMU, CIICJUTh 3a BBHIITOJIHEHUEM TUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIIA] B
TS TebHOCTBIPYIIIBL, BEICTPaNBATHKOMM YHUKATHBHOCB3aUMO,ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniath KOH(IUKTHL

K xoniyoOy4yenus B9 kJjiacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TOHATHS: CHUCTEMa OTcu€ra, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHYECKOTO NBHKEHHS, nedopmarus
(ympyrasi, mjacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJIO,
LHEHTpP TSAXKECTU TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, DJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTallbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI W TIOTJIONICHMS, alb(a-, 6eTa- U raMMa-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTUKA;



paznuyarh SIBICHHS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJHUHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE IBUKEHHE, CBOOOJIHOE
MaJIeHUE TeJl, pPABHOMEPHOE JBHIKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOATeNbHOE NBI)KEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE pacrnpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pasyioKeHHe OeI0orocBeTa B
CHEKTp M CJOXKEHUE CHEeKTPaJIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JMHEHYATOrO CIEKTpPa
U3TTyYEHHUs) IO OMIMCAHUIO UX XapaKTEPHBIXCBOMCTB U HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUUH B
OKpyXarolmeM Mupe (B TOM 4vucie (PU3NYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJUBBI, ABUKEHUE MIaHET COJMHEYHOUW CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBJICHUS B MpPHUPOAE, OMOIOTHYECKOe NeWCTBHE BHUIAMMOIO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO U3JIYyYEHUU, €CTECTBEHHBIM
pasivoaKTUBHBIM (POH, KOCMHYECKHE Jy4YH, PAJUOAKTUBHOE H3IIyYECHUE
OPUPOAHBIX MHMHEpAJIOB, JEHCTBHE pPAJMOAKTUBHBIX W3JIIYYECHUH Ha
OpraHu3M 4eJIOBEKa), IMpPHU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBJICHUM;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA T U (U3NUYECKHUE SIBICHUS, UCIOIb3YS
¢u3nyeckue BeIMYMHBI (CpedHssi U MTHOBEHHas CKOpPOCTh Tejla IMpHu
HEPABHOMEPHOM JIBHJKEHHH, YCKOpPEHHE, NEpEMELIEHUE, MyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJIA YNPYTOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJE€HHs, BEC Tejla, HMIYJIbC Teja, WMIIYJIbC CHJIB,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIus Tena,
HNOJHATOIO HAJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS YHEPIUs CHKATON
OPYXXUHBI, KWHETUYECKAsl JHEPrus, IOJHAs] MEXaHWYEeCKas SHEPrus,
HeproJ U 4acToTa KoneOaHul, IIMHa BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3MUYECKHIM CMBICI MCHOJIb3YEMBIX BEJIWYMH,
0003HaUYEHUsI U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOTUTh (POPMYJIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTMMH BEIUYMHAMM,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MYECKUE SBICHHS W HPOLECCHI,
HCII0JIb3YySI13aKOHCOXPAaHEHUS3HEPI U, 3aKOHBCEMUPHOT OTATOTEHHS],



OPUHLUI CYNEPHO3UINH CHJI, TPUHIUI OTHOCUTEeNnbHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA, 3aKOHBI OTPaKECHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOrO M MAaCCOBOTO YHUCEI
IpU SAEPHBIX pPEaKIHsX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYNHHO--CIICACTBEHHBIE  CBSI3W, CTPOUTH OOBsCHeHWE w3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MYCCKUX
SBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3ajaud  (omMparolmuecs Ha cucremy U3  2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJaud 3alUChIBaTh KPAaTKOE
yCIIOBHE, BBHISBIATH HEIOCTAIONIUE WIM W30BITOYHBIC JTaHHBIC, BHIOWPATH
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIEC JJISi PEUICHHUS], POBOAUTH PACUEThHI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BCJIUYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO pEUIUTh MPU TTOMOIIH
¢u3MUeCcKX METO/OB, HCIOJB3Ys ONHCAHHE WCCIEIOBAaHUSA, BBIICISThH
IpoBepsieMOe TNPENIOJNIOKEHNE, OIIEHUBATh MPABHIBHOCTh MOPAJIKA
NPOBEJICHUS  HCCIIEIOBAaHUS, JleJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUM U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WIH
du3nuecknux CBOWCTB Tell (M3yueHHE BTOpPOTo 3akoHa HploToHa, 3aKoHa
COXpaHEHHUsS] DHEPTrUH, 3aBUCUMOCTH Tepuofa KoieOaHWil MNpPYKUHHOTO
MasiTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYBI MaJIbIX KOJICOaHUH, MPSMOIIMHEHHOE PAaCIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, U3YUYECHHE CBONCTB M300pa)KEHUsS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI IpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JMHEHYAThIX CHEKTPOB H3IIYUYCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
000pyAOBaHMS, OMUCHIBAThH X0/l OIBITA U €T0 PE3yNbTaThl,(POPMYIUPOBATH
BBIBO/IBI;

HIPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((HOKycHOE paccTosHuE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

NPOBOAUTH HCCJIENOBAHUE 3aBHCHUMOCTEH (DU3MUECKUX BEIUYMH C
MCITOJIb30BAaHUEMITPSIMBIXU3MEPEHHH (3aBUCUMOCTHITY TAOTBPEMECHH



MIpU PaBHOYCKOPEHHOM [IBIDKCHUM 0€3 HadallbHOW CKOpPOCTH, MEepHOoja
KOJICOaHWI MaTeMaTHYeCKOTO0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHUsi CBETa OT yIJia MajJeHUs U yria MNpPeJoOMJICHUS OT yrIia
MajieHus1): TIUIAaHUPOBATh MCCIIEIOBAHUE, CaMOCTOSITEIBHO COOUpaTh
YCTAaHOBKY, (UKCHPOBAaTh pe3yJbTaThl  IOJYYCHHOW 3aBUCUMOCTH
bu3uYeCKUX BEIWYMH B BHUAEC TAaONMUIl M rpadUKOB, JIeJaThb BHIBOJIbI IO
pe3yabTaTaM HCCIIeI0BaHus;

IIPOBOAUTh KOCBEHHBIE HW3MEPCHHS (U3MYECKUX BEIMYMH (CpEeaHSISA
CKOPOCTh U YCKOpPEHHUE TeJia IPU PaBHOYCKOPEHHOM JIBIXKCHHUU,YCKOPEHUE
CBOOOJHOTO TaJCHHS, JKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpEeHUS
CKOJIbXKEHUSI, MeXaHW4eckas paboTa M MOIIHOCTb, 4YacTOTa U TEPUO]]
KoJIeOaHW MaTeMAaTHYECKOTO W MPYKWHHOTO MAasTHUKOB, ONTHYCCKAs
cuia coOuparomied JHUH3bI, PAJAUOAKTHUBHBIA (POH): TUIAHUPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMEHTAJIbHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYMCIIATH 3HAYCHUC
BEJIMYHMHBI M aHAJIM3UPOBATHIIOYYCHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOMN
MIOTPEITHOCTH U3MEPEHUI;

coOJIroTaThIIPaBUiIa TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ J1a00paTOPHBIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (U3HMUYECKUX MOJENei:
MaTepHualibHas TOuYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAaHETapHAas MOJENb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCAaHUSA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (u3MYeCKUX SABJICHUH MW  HEOOXOAuMbIe (pu3Mdeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbBIE PUCYHKH U3YYCHHBIX TEXHHMUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTUYECKUX MPOIIECCOB
IpU penieHUuN ydeOHO--PAaKTUYECKUX 3a/1ad, ONTUYECKHE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAHUS (PU3NUYECKUX 3HAHWK B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuodopaMu U
TEXHHYECKUMU YCTPONUCTBAMHU, COXPAHEHUS 37J0POBBS U COOTIOACHUIHOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;



OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
MUMEIOIINXCS 3HAHUH U TOTIOJHUTEIBHBIX HICTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUYE€OHBIX 3a/laHUil HAYIHO--TIOMYJISPHYIO
AUTEpaTypy PU3NIECKOTO COJEPKaHUs, CIIPAaBOYHBIC MAaTEPHUAIBI,PECypPCHI
cetm UHTepHeT, BhaAeTh mNpuéMaMH KOHCTICKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMK U3 HECKOJIbKUX HCTOYHHKOB (PU3MUECKOTO COACpKAHMS,
MyOJIMYHO MPEACTABIATH PE3YIBTATHI MPOSKTHOW MM UCCIIEIOBATEIbCKON
AeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCHOJIB30BaTh  HM3YyUEHHBIN
NOHATUHHBINA amnmapar HW3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUIGHHUE TIpEe3CHTAIMed ¢ Y4ETOM OCOOSHHOCTEH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOEIIJTAHUPOBAHHUE

7 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepa3aeJ O0BUTEM NPOrPAMMbI (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Pazneal. ®usukaueépoiib BIO3HAHUUOKPYAKAKIIETOMHPA
bu6morexal [OK
11 o - 2
H3Hka Haykaonpupone https://m.edsoo.ru/7f416194
bu6morexal [OK
1.2 o 2 1
HISHHCCIHE BETHHMHE https://m.edsoo.ru/7f416194
bu6morexal [OK
13 E 5 2 1
CTE€CTBEHHOHAYYHBIMETOIITO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3znen2.llepBoHayaibHbleCBeIeHUAOCTPOECHNMBEIIECTBA
21 JBrmkeHnenB3auMOACH CTBUECUACTHII 5 bubmnotexal [OK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmunorexal [OK
2.2 1 1
CTpocHeBeileCTsa https://m.edsoo.ru/7f416194
bubnuorexal [OK
2.3 Ar 2
PETATHRICCOTTOAMIBEECTRA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen3./IBu:kennenB3anmMoaeiicTBueTe
bu6mmorexal [OK
3.1 M 3
CXAMMHACCROCABILRCHIE https://m.edsoo.ru/7f416194
3.2 WNuepuus,macca,I0THOCTh 4 1 bu6nmmorexal [OK



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

bubmuorexal [OK

33 Cunia Buger cun 14 2 https://m.eds00.ru/7f416194
Uroromno pazaeny 21
Pa3nend./laBiieHneTBEPABIXTEN, KUAKOCTEHNTA30B
41 Hasnenue.llepenauagaBneHUSATBEPIBIMU 3 bubnuotexal [OK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bu6morexal [OK
42 HlapnenuexiKocth ° https://m.edsoo.ru/7f416194
bu6mmorexal [OK
43 ATMOChpHOCAABICHHC 6 https://m.edsoo.ru/7f416194
44 JIeCTBUEKHUIKOCTUNTA3aHATIOTPYKEHHOE B 7 3 bubmnortexal [OK
' HHX TeJIo https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znenS. PaboranuMomHocTh. JHEpPrus
bu6morexal [OK
>1 Paborau momrocTs 3 . https://m.edsoo.ru/7f416194
bu6morexal [OK
52 Hpoctbie mexatH3MbI ° . https://m.edsoo.ru/7f416194
bubmunorexal [OK
>3 Mexattieckasonepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIOITPOT'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

KoanuecTBouacon DJIeKTPOHHbIE
HanmeHnoBaHuepa3aeJJ0BUTEM MPOTrPaMMBbI (uudposbie)
Ne n/m Kourpoabusie | IIpakTHueckue
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pazneal.TensioBbie siBJIeHUsA
. bubnuotexal [OK
11 7
CTPOCHHEHCBOHCTBABCIICCTBA https://m.edsoo.ru/7f4181ce
bu6morexal [OK
1.2 T 21 1
CIDIOBHIENPOLECERt > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen2.liiekTpuyecKkueMMarHuTHbIesI BJICHU S
21 DIIEKTPUYECKUE3APSIbl. 3apsSKEHHBIETENA 1 7 1 bubnnorexal [OK
' WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6morexal [OK
2.2 [ToCcTOSHHBINAIEKTPUUECKUIUTOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6morexal [OK
2.3 M 6 1 15
ATHITHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubnuorexal [OK
2.4 4 0
MICKTPOMATHH THASHH 1Y KIUHS https://m.edsoo.ru/7f4181ce
Urorono pazneny 37
PezepBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68 3 14.5



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

9KJIACC

KoanuecTBouacon DJIeKTPOHHbIE
HanmeHoBaHMepa3aeJJ0BUTEM NPOIPaMMBbI (uudgposbie)
Ne n/m Konrpoabubie | IIpakrnueckue
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znenl.MexanuueckuesiBJIeHUs
11 MexaHn4eCcKOeIBIKEHUEHCTIOCOOBIETO 10 1 bu6mmorexal [OK
' OIHCaHUsI https://m.edsoo0.ru/7f41a4a6
bu6mmorexal [OK
1.2 B i 20 1 3
SanmoaencTBre Tel https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
13 3aKOHBICOXpaHE 10 3
KOHMICOXpAKICHIA https://m.edsoo.ru/7f41a4a6

Hroro mo pazneny 40

Pa3nen2.MexanndyeckneKkoJe0aHU SN BOJTHEI

bu6morexal [OK
21 MexansieckiexoeOans ! 3 https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
2.2 MexaHn4eCKHNEBOJHBL. 3BYK 8 1 3 httos://m.edsoo.ru/7fA1ada6
Uroro no pazneny 15

Pa3nen3.2/1eKTpOMarHUTHOEN0J1eHIJIEKTPOMATHUTHBIE BOJTHbI

31 DIEeKTPOMarHuTHOENOJIEN 6 9 bubnunorexal [OK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3znend.CBeToBBICABJICHUA

4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 6 2 bubnuorexal [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

bubmuorexal [OK
4.2 JI
WH3BIMOTITHYECKUETTPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
4.3 P 0 2
AITOMEHUCOSIOND CRETARCHEKTD 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
PaznenS.KBaHToBBIESABJIEHNSI
bu6mmorexal [OK
1 41 4
5 CIyCKaHHUEH TMOTJIONCHUECBETAaTOMOM 1 httos://m.edsoo.ru/7f41a426
bu6morexal [OK
2
> (-TpOCHHEATOMHOTO s/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
>3 Fnepuviepeaxiym ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3znen6.IloBTOpUTEIHLHO-0000 1A IIMITMO1YJ/Ib
[ToBTOpEeHneno6oOIIeHNECOACPKAHUS bubmnortexal [OK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 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

IHHOYPOYHOEIIJIAHUPOBAHHUE

7 KIIACC
KoanuecTBouacon DJIeKTPOHHbIE
Ne n/n Tema ypoka Kourpoububie | IIpakrnueckue 1 ppoBbie
Bcero oOpa3oBare/ibHbIE
padoThI padoTbl pecypens

1 du3nka—HayKaonpupoae. IBieHus npupo bl 1

2 DOu3nIeCKNEBETUNINHBINUXU3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

3 TEMIIEPATyPhITPUIOMOIINKUIKOCTHOTO 1 1
TepMOMETpangaTIMKaTeMIeparypsb"

4 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6mmorexal [OK
(DMBUIECKUXSIBICHUHCITOMOIIHIOMOIEIICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoBanue"[IpoBepkarunoTessbl:

5 JAIbHOCTH MOJETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTAIycKa"

Crpoenue BemiectBa. OMbITHI,
6 JTIOKa3bIBAIOITUEUCKPETHOCCTPOCHUE 1 bubmorexal [OK
https://m.edsoo.ru/ff09fe0a
BEII[eCTBA
7 JIBmKeHreUacTULIBEISCTBA 1 bubmorexallOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

8 HaOJII0IEHUIOTETIIIOBOT O PACIIMPEHUS 1 1
ra3oB»

9 ATrperaTHbleCOCTOSIHUSIBELIECTBA 1



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

MexannueckoeaBrxeHrne. PaBHoMepHOEH

bu6mmorexal [OK

10 HEPABHOMEPHOE JBUKCHHE https://m.edsoo.ru/ff0a05c6
11 DuU3NYECKUE SBICHUSA
12 PacuermyTn HBpeMeHU JBIKCHUS bubmmorexal 0K
https://m.edsoo.ru/ff0a0ae4
bubnuotexal [OK
13 HNueprusa.Macca —mepanuHEpTHOCTH TEN https://m.e dsol(;[.ru /602010
14 [TnotHOCTHEBEmEecTBa. PacueTmaccein o0bema bu6mmorexal [OK
TeJa 1O €T0 TUNIOTHOCTH https://m.edsoo.ru/ff0a0fee
15 JlabopaTtopHaspaboTa«OnpeeneHne
IUIOTHOCTH TBEPIOTO TEIIa
16 Pemenueszagaunoreme" I 1oTHOCTE BemecTna" bu6morexal [OK
https://m.edsoo.ru/ff0al23c
17 CuakakxapakTepUCTUKAB3aUMOICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
Oco0eHHOCTHArPEeraTHBIXCOCTOSIHUNBOIBI.
18 O6o06meHue HOppaSI[CJ'Iy«HepBOHa‘IaJ'IHBHBIe BH6JI1HOTeKaHOK
https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHHH BEUIECTBA»
bubmnotexal [OK
19 CropocTs. EAHHHLAICKOPOCTH https://m.edsolc_)[.ru/fan079c
JlaboparopHaspaboTta«3ydenue
20 3aBHCHUMOCTHPACTDKEHUA(IehOopMaIIHH)
MIPYKUHBI OT MPUIOKEHHON CHITBD)
21 [[AIBnenueTsrorenus. CunatskecTu
2 roaherrn oo Eatmorenal{OK
"Cria TookecTi" https://m.edsoo.ru/ff0a1778
23 CunarspkecTUHAAPYTUXIIAaHETaX. bubnuorexal [OK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a1778

Ou3nYeCKUEXapAKTEPUCTUKUIITIAHET

https://m.edsoo.ru/ff0al502

bu6mmorexal [OK

24 Hswmepertnecu. [luamomerp https://m.edsoo.ru/ff0al8cc

bu6mmorexal [OK

25 Becrena.Hepecomocts https://m.edsoo.ru/ff0al778

%6 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuotexal [OK
OJTHOUIIPSIMOM. PaBHO IEH CTBYIOIIASICUIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme
"PaBHogeiicTByrOmascui”

28 Cunarpenusne€Buibl. TpeHUEBIPUPOIE U bubnuotexal [OK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4yeHue

29 3aBUCUMOCTHCHIIBITPEHUSICKOIBKEHUSIOT bubmunotexal [OK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCATIOBEPXHOCTEI»

30 PemenunesagaunaonpeneneHue
PaBHOJEHCTBYIOIIECH CHIIbI
Pemenuezanauno remam:«Bec Tenay,

31 «I"paduueckoen3oOpakeHUECHID», bubmoreral [OK

I https://m.edsoo.ru/ff0alde0
«Cunbiy,«PaBHOIEHCTBYIOMIASICHAID)
KonTtponbsHaspaboranoremam:
32 «MexaHnuecKkoe JBIKeHue», «Macca,
WI0THOCTHY, «Becrenan,«I paduueckoe
n3o0paxenue cumy, «CHibn

33 Hasnenue.CrnocoOblyMeHbIICHUSH bubnuorexal [OK
YBEIIMUEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHuera3a.3aBHCUMOCThAABICHUATA3a OT bubnmnorexal [OK

00BEMa, TEMITEpaTyphl

https://m.edsoo.ru/ff0a2376



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
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [IepenayanaBieHUATBEP ABIMUTEIAMH, bubnuorexal [OK
SKUJIKOCTSIMU U razamMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 J1aBIIEHMEBKUAKOCTUUTA3€,BEI3BAHHOE bubnuorexal [OK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenunesanaunoreme«laBieHrueB sKUIKOCTH bu6mmorexal [OK
u rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubnnorexal [OK
38 Coobmaromuecs cocykl https://m.edsol(;[.ru/ﬁ0a2970
39 IMunpaBnmuaeckuiinpecc bubmorexal [OK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. I IopIIHEBOMKUIKOCTHBIN
Hacoc
41 ATMocdepa3eMIuunpuunHbIee bubmuotexal [OK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 BecBozmyxa. ATmMochepHoeaBIeHe Et?[ij?;ln?eedizggjllf’anZbSa
43 N3mepenuearmochepHoroaapieHus. OnbIT bubnunorexal [OK
Toppuuenu https://m.edsoo.ru/ff0a2da8
m 3aBUCHMOCTHATMOC(HEPHOTOIABICHUSOT bubnnorexal [OK
BBICOTBI HAJl yDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ATmochepHoe bubnunorexal [OK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenunesagaunoreme" AtmochepHoe
naBieHue"
elCTBHE KUJKOCTHU U Ta3a Ha
47 forpyx(eHHOCI];HI/IXTCJIO.APXI/IMCI[OBa BH6JIIHOTeKaHOK
cva https://m.edsoo.ru/ff0a3276
48 JIabopatopHnasipabota«OrnpeeneHue bubnuorexal [OK



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
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

BBITAIKMBAIOLIECHCUIIBL, ICHCTBYIOLIEHHA
TEJI0, IOTPYKEHHOE B JKUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc

JlabopaTopHaspaboTanoTeme
«HccnenoBaHne3aBUCUMOCTHBECATEIIAB

bu6mmorexal [OK

49 BOJICOTOOBEMATIOTPY)KECHHOWBKHUIKOCTh 1 https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6mmorexal [OK
50 Hnapanmeren https://m.edsoo.ru/ff0a3a96
Jlaboparopnaspabora"KoncrpyupoBanue
o1 apeoMeTPanIMKOHCTPYUPOBAHUENOIKH U 1
OIpeNeIeHUEEErpy30M0IbEMHOCTH "
Pemenne 3amgau no temaM: «I1naBanme
52 cynoB.Bo3nyxoriaBanue»,«/laBineHue bubmorexallOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
53 KOHTpOJ'II)HaSIpa6OTaHOTfMe«,HaBJ'IeHI/Ie
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
bu6mmorexal [OK
>4 Mexarieckaapadota https://m.edsoo.ru/ff0a3f82
bu6morexal [OK
55 MonrocTs. EmuHuismMonsocTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOUNPUIIOAbEMETIOIECTHUIIE"
57 IIpocTteiemexann3msbl. Peiuar.PaBHoBeCcHE
CHUJI Ha pblyare
Peryaru B TexHuke, ObITY U IPUPO/IE.
58 Ha60paTOpHa${pa6OTa<<I/}IICCJIeI,)£[OI])3&HI/Ie 0.5 bubmorexal [OK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pblyara»
59 Pemennesangaurio teme«Y clIoBHS bu6morexal [OK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a48a6

Koaddunmentnone3Horoaeic TBust

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenneKIIJ[HaKTOHHOUIIIOCKOCTH

61 Pemenneszanaunoreme"Padora, MOIIHOCTD, 1 bu6mmorexal [OK
KIIa" https://m.edsoo.ru/ff0a4c48

62 MexannueckasoHeprus. Knnernueckasu 1 bubnnorexal [OK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOHCOXpaHECHUSAMEXaHUIECKOH SHEPrUn 1 bubnorexallOK

https://m.edsoo.ru/ff0a4360

YpOoK-3KCIEpUMEHTIIOTEME
"DKcrnepuMeHTaNbHOE OTIpeieTICHIEe

64 W3MEHEHUS KHHETUYECKOU U 1 1
MOTEHIMATLHOWIHEPTUUTTPUCKATHIBAHUN
TEIanOHAKJIOHHOUIIIOCKOCTH"

65 KonTtponsHaspadoranotreme«Paboran 1
MOIIIHOCTb. DHEPIHs»

66 PesepBubIitypok.PaboTacTekctamMurno teme 1 bubnnorexal [OK
"MexaHudeckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. Pabota ¢ TekcTamu 1o

67 teme" JlaBIeHHEeTBEP ABIXTEI, KU IKOCTEHI 1 bubmroreral lOK

. https://m.edsoo.ru/ff0a4ffe

ra3os

68 PesepBHrblitypok.PaboTacTekcramumno Teme 1
"Pabora. MomtHocts. JHeprus"”

OBIIEEKOJIMYECTBOYACOBIIOITPOIPAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBouacon DJIeKTPOHHbIE
uudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | Ilpakrnueckue op
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
OCHOBHBIETOJIOKEHUSIMOJICKYSPHO-
1 KUHETHUYECKOM TEOPHUH U UXOIBITHBIE 1 bubmoreral [OK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Maccaun pazmMepaToMOB UMOJIEKYIT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6morexal [OK
ra3000pa3HOr0COCTOSTHUMBEIIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsICHEHNECBOUCTBTBEPIOTO, KU TKOTOH
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE TMOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKOUTEOPUH
bu6mmorexal [OK
5 KpucrannmaeckuenamopHbieTena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMmauyuBaHUECUKATWIIIIPHOCTD. 1 bubnnorexal [OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoepacIMpeHUEHCIKATHE 1 bubmorexal [OK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIOTEIIIOBOTOABUKEHUYACTHUI]
9 Buytpennsssneprus. CnocoObIn3MeHEHH S 1 bubnuorexal [OK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bu6morexal [OK
10 Buaer Teruionepenauu 1
A pel https://m.edsoo.ru/ff0a6412



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-koupepenuus "[Ipakruyeckoe

11 HCII0JIb30BAaHUETEINIOBBIXCBOMCTBBEIIECTB bubmoreral [OK
https://m.edsoo.ru/ff0a65c0
MMaTepHAaIOBBIIEIIX HEProcoepekeHns "
12 KonunuectBoTemioTsl. Y AenbHas bu6mmorexal [OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnnorexal [OK
TemnooOMeHNTENII0BOEpaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "MccnenoBanue
14 SIBJ'IeIfI/IﬂT:HJIOOI(;MeHaHpI/ICMeHII[I/IBaHI/II/I bubnorexallOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M TOpSTYEH BOJIBI
Pacuer xonmdecTBa TEILIOTHI,
15 HE00X0IUMOTOISTHAT PEBAHMSITEIAN
BBIJICNISIEMOTO UM IPH OXJIAXKICHUU
16 JlabopaTtopnasipadoTa"OnpenencHue bubnnorexal [OK
YAEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
17 DHEPrusTOIINBA. Y IeJIbHASTEIIOTa bubnunorexal [OK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHUE
18 KpI/ICTaJ'IJ'H/I“IeCKI/IXTp;[I.YIICJ'IBHaHTCHJ'IOTa bubmorexallOK
https://m.edsoo.ru/ff0a71d2
TUJTaBIICHUS
19 JlaboparopHaspabota"OmnpeneneHue bubnnorexal [OK
yEeJIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHHEHKOHACHCAITHSI. bubnmnorexal [OK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
21 napooOpaz0BaHUSIMKOHIEHCAIHUH. bubnuorexal [OK

3aBUCUMOCTBTEMIIEPATYPHIKUIIEHUSAOT
aTMOC(EepHOTO JaBIeHUS

https://m.edsoo.ru/ff0a786¢



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
https://m.edsoo.ru/ff0a786c

22

BrnaxnocteBo3myxa.JlabopaTopHaspaboTa
"Onpenenenrie OTHOCUTEIBLHOM BIAXKHOCTH

BO3IyXa"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a7628

23

Pemenunesagaunaonpe/ieieHUEBIaKHOCTH
BO3/yXa

24

[TpuHIUITBIPaOO THITETIOBBIXIBUTATEIICH .
[TapoBastypOuHa./|BurareIrBHYTPEHHETO
CrOpaHust

25

KII/ TermoBoro npuratens. TenaoBbie
JIBUTaTEINU3AIUTAOKPYKAOIIEH CpeIbl

bu6mmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpPaHEHUSAHUIIPEBPALEHUSIHEPTHU B
TEIUIOBBIX ITpOLEccax

27

[ToaroToBKaKKOHTPOJIbHOKHpabOTEIOTEME
"TemnoBrle sBieHus. sMenenne
arperaTHbIXCOCTOSTHUIBEIeCTBA"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a83f2

28

KontponbHaspadoranoreme" TemmoBbie
sBiieHus. I3MeHeHue arperaTHbIx
COoCTOsIHUMBeIeCcTBA"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanusaTel.JIBapoaa MeKTpUIECKUX
3apsoB

30

Ypok-uccienoBanue" DIeKTpU3auaTel
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumoneiictBuesapskeHHbIXTEN. 3aKOH
Kynona

bu6mmorexal [OK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/I‘leCKOeHOHC.HaprDKCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_[I/IH
CYIICPIIO3UINH IJICKTPUICCKUX moJjei

bu6mmorexal [OK
https://m.edsoo.ru/ff0a8a0a

33

HOCI/ITCJ'II/IBJ'ICKTpI/ILIeCKI/IXE}apH)IOB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DnemenTtapHsblitzapsa. CtpoeHuearoma

34 [1poBOIHUKUUAUDIEKTPUKHI. 3aKOH bubnuorexal [OK
COXPAaHEHUSARIEKTPUUECKOr03apsia https://m.edsoo.ru/ff0a8ef6
35 PemrennesanayHanpruMeHEHUECBOMCTB bubnunorexal [OK
JNEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUUTOK,yCITOBHUSIETO
36 cymiectBoBaHus. McTOUHUKH bubamorexallOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTOTOKA
37 JIeCTBUAIEKTPUYECKOTO TOKA bubamorexallOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue" [leiictBue
38 ANEKTPUUECKOTOTOJISTHAIPOBOIHUKUH 1
JUBIEKTPUKH"
DIIEKTPUYECKUINTOKBMETAILIAX, bubnnorexal [OK
39
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyYecKasenbu e€CoCTaBHbIE YacTH
41 Cunaroxka.JlabopaTopHas paboTa 05 bubnunorexal [OK
"N3mepeHnenperyampoBaHUECHIIbl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DIeKTpuYecKoeHanpsikenre. Bonbtmerp.
42 JlaboparopHaspabota"U3mepenuen 0.5 bubmmorexal lOK
PATOPHAAP p" ' https://m.edsoo.ru/ff0a%e14
pEryIupOBaHUE HAMIPSIKCHUS
43 ConpoTHBIEHUENPOBOAHUKA. Y IEIBHOE bubnunorexal [OK
COITPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHasipaboTa"3aBUCUMOCTb
m ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnnorexal [OK
IPOBOIHUKAOTEr O NIMHBL, IUTOIIAIN https://m.edsoo.ru/ff0aa738
NornepeyHoroceuyeHusanmaTepuana”
45 3aBUCUMOCTbCUIIBITOKAOT HAIPSKEHHUS. bubnmnorexal [OK



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
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3akoHOMmannsyyacTKalenu

https://m.edsoo.ru/ff0aa44a

JlaboparopHuas padota "HMccrnenoanue
3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bu6mmorexal [OK

46 PE3UCTOP,0TCONTPOTUBIICHUAPE3IUCTOPAN https://m.edsoo.ru/ff0aa04e
HarpshDKEeHUsTHape3ucTope”
47 [TocnenoBarenpHOEUIapaAIIIEIbHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopnasipadoTa'"lIpoBepkanpaBuia
48 CJI0KEHUS HANPSHKEHUN MPH bubnuotexal [OK
MOCJIET0OBATEIbHOMCOEAMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"”
JlaboparopnaspaboTa"[IpoBepkanpaBuia st
49 CI/IJ'IBIpTOK'f npnpnapaﬂnefbﬁoﬁ coeI;[HHeHHi bubmorexallOK
" https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 PemenunesagaunanpumMenennesakonaOma st bu6mmorexal [OK
Pa3IMYHOTO COECTUHEHUS TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTanMOIIHOCTBAIEKTPUIECKOTOTOKA. bubnunorexal [OK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHaspaboTa"OnpeaeneHue bubnunorexal [OK
PabOTHIMMOIITHOCTH JICKTPUICCKOTOTOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKUeenu HoTpeOuTenn
53 3neKT1queCKoﬁaneerHBGTEITy.KopOTKoe bubmmorexallOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToAroTOBKaKKOHTPOIBHONPAOOTEIOTEME
54 "OnexTpuueckue 3apsibl. 3apsHKEHHbIETENA bubnuorexal [OK
" ux B3aumogeucTBus. IlocTosIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUUTOK"
55 KontponsHaspaboTanoreme bubnuorexal [OK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DnekTpuuecKkue3apsiibl. 3apsKEHHbBIETENA U
ux B3auMojieicteus. [locTosHHBIN
INMEKTPUIECKUNUTOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBEIEMAarHUTHIL, UXB3aNMOICHCTBHE

57

Ypok-uccnenopanue'"M3ydenuenosnei
MMOCTOSTHHBIX MAarHuTOB"

bu6mmorexal [OK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoernosie. MarHUTHOETIOIE3EMITUN €TI0
3HAYEHUE 1A )KU3HA Ha 3eMite

bu6mmorexal [OK
https://m.edsoo.ru/ff0acOba

59

OnertOpcrena. MarautHoenosne
3NIeKTpUYecKoroTokaMarHuTHoenose
KaTylmKu ¢ TOKOM

bu6mmorexal [OK
https://m.edsoo.ru/ff0acld?

60

HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITOB B TCXHHKC.
JlabopaTtopnasipadoTa"3yuenueneincTBrs
MAarHUTHOTOIOJISIHAMPOBOIHUKCTOKOM"

0.5

bu6morexal [OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOIBUTATENBIIOCTOSIHHOTO TOKA.
Hcnonp30BaHUEANIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHCcTpynpoBaHUEHN3ydeHHEPAOOTHI
3JeKTpoABUTaTess"

bu6mmorexal [OK
https://m.edsoo.ru/ff0ac86¢c

62

Omnertei®apazes. 3aKOHAIEKTPOMAarHUTHO M
nHaykuuu. [Ipasuno Jlenna

63

OnexrporeHepartop. CriocoObl MOTyYeHUs
IEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUN
Ha BO300OHOBJISIEMBIX HCTOUHUKAX SHEPTUU

64

[ToAroTOBKaKKOHTPOIBHONPAOOTEIOTEME
"DJIeKTpUUECKHE U MAarHUTHbBIE SIBIICHUS"

65

KontponsHaspaboTanoreme

bu6morexal [OK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DeKTpUUeCKMEeMMar HUTHhICSBJICHUS "

https://m.edsoo.ru/ff0acb14

PesepsHblitypok.PaboTacTekcramuno teme bubnuorexal [OK
66 1
"TemoBble sBJIEHUS" https://m.edsoo.ru/ff0accbe
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnunorexal [OK
teme"[1oCTOSIHHBINIEKTPUUYECKUUTOK" https://m.edsoo.ru/ffOacdc6
68 PesepsHblitypok.PaboTacTekcramumno Teme 1
"MaruuTHbIe sSiBIEHUA"
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBouacon DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka Konrpoasnbie | IIpakruyeckue
n/n Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Mexannueckoeasuxenne. MarepuaibHas 1
TOYKa
9 Cucremaorcuera. OTHOCHTEIILHOCTD 1 bu6mmorexal [OK
MEXaHUYECKOTO JBMKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOECTPSIMOJIIMHENHOE IBUKEHUE 1 bubmorexal [OK
p p o https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOENpAMOJIMHENHOEABUKEHHE. 1
CpenHsst © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHEHHOEPABHOYCKOPEHHOE 1 bubnnorexal [OK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO
6 paBHOYCKOpeHHOTroABM X eHUs. [ paduk 1
CKOpPOCTH
JlaGoparopHas padora "OnpeaeneHue
7 CKO peHH;I:Tenaf[ HWPaBHO (zco €HHOM 1 1 bubmorexal [OK
YOIrop Prp . yerop " https://m.edsoo.ru/ff0adb18
JBUKECHUUTIOHAKJIOHHONUILIOCKOCTH
8 CsobOoguoemnagenneren. OneiTell anues 1
PaBHOMEpHOEIBMKEHUETIOO0 HOCTH.
9 [Tepuo I/IlilaCTOTaO6 a eHI/I}I:p J_i]P)IIiIeI\/'IHa}II/I 1 bubmorexal [OK
pHOA path ' https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBHOEYCKOPEHNE
11 IlepsriitsakonHbroToHa. BekTrop cnibl bubnuorexal [OK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoi1 3akon HeroTona. bubnuorexal [OK
PaBHoelicTByrOIasicriIa https://m.edsoo.ru/ff0ae72a
13 TperuiizakonHproToHa. Cynepno3unuscui Et?ri?/?n?;iigaﬁf 036982
14 PemrennesagayHanpuMeHEHNE3aKOHOB bubnnorexal [OK
HerotoHa https://m.edsoo.ru/ff0aeb6c
15| Cwnaympyrocm 3axorTya s im oo e
16 Pemennesagaunoreme«Cumna ympyrocTi
17 JlabopaTtopHaspaboTta«OnpeaeneHne bubnuotexal [OK
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnnorexal [OK
18 Cunatpetis https://m.edsof)l.ru/fanf?38
19 Pemennezagaunoreme«Cuia TpeHUSD Et?[ij?;ln?eedi?)ggjif 0afa26
20 JlaboparopHaspaboTa"Omnpenenenue bubnnotexal [OK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemennesamaunioreme"3akoHsIHBI0TOHA. bu6mmorexal [OK
Cuna ynpyrocru. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnunorexal [OK
TATOTCHUS. Y CKOPEHUECBOOO THOTOTIAICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus" [IBuKeHUETeTBOKPYT
23 rpaBUTAMOHHOTO IeHTpa (ComHevyHast
cucrema).l'amaktuxu"
o IIepBasskOCMUYECKAICKOPOCTD. bubnuorexal [OK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
25 PaBHOBeCcHMEMaTepHANbHON TOUKH. bubnuorexal [OK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c

AbcomotHoTBEpIOETEN0.PaBHOBECHE
TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO

https://m.edsoo.ru/ff0afe36

BpaIeHUS
26 Mowmentcunsl. LlenTprsixectu
97 Pemennezagaunoreme " Momentcuisl. LlenTp bu6mmorexal [OK
TsoKeCTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBKakKKOHTPOJIbLHONHpabOTEIOTEME
28 "Mi[xaHquCKoe II:I/I)KCHI/Iep bubamorexallOK
N g ' ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBueren”
KonTponsHaspaboranoreme
29 "MexaHu4ecKoe JBUIKEHUE bubmorexal [OK
. A ' https://m.edsoo.ru/ff0b06ec
B3aumonericrBueren”
Nmnynecrena. UMmynbccuiibl. 3aKkoH
30 COXpaHCHHUSUMITYJIbCA. YTIPYroen bubmmorexallOK
P Y . pyr https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoIeHCTBHE
31 Pemenuesagaunoreme" 3akoHCOXpaHEHUS bubnunorexal [OK
umnysisca" https://m.edsoo.ru/ffob096¢
Pemennesamaunioreme" CHIIaTSHKECTHH 3aKOH bu6mmorexal [OK
32
BCEMUPHOIO TATOTCHUSA" https://m.edsoo.ru/ff0af5f8
33 Ypok-koHpepenus"PeakTuBHOIBUKEHHE
B IIPUPOJIC U TeXHUKE"
bubmnorexal [OK
34 M 0
CXAMHCCKAAPADOTAMMOTIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTacuibITsHKECTH,CUIIBIYIPYTOCTHH CHITBI bubnuorexal [OK
TPEHHSI https://m.edsoo.ru/ff0b0db8
JlaboparopHaspaboTta«OrmnpeneneHue
36 PpabOTHICHIIBITPEHUATIPUPABHOMEPHOM

JABHOKCHHU TCJIa 110 FOpHSOHTaHBHOﬁ



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

ITOBCPXHOCTHU»

Ceszpaneprunupabotsl.lloTennmansHas

37
SHEPrus
Kunernueckassneprus. Teopemao bubnuorexal [OK
38 N
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOHCOXpaHEHHUSIHEPT HUBMEXaHUKE
40 JlabopaTtopnasipaboTa«3yuenne3akona bubnuotexal [OK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHOCABMIKEHIEHETO bu6morexal [OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomuexosie0anus. BeiHy X 1eHHbBIS bubmuotexal [OK
KoJsiebanusa. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTudeCKHUUIPYKUHHBIHMAITHUKH
Vpoxk-uccieqoBaHne«3aBUCUMOCTRIIEPHOIA
44 Kfﬂ@(ﬁ&lHI/IﬁOﬁ)KGCTKOCTI/IH HHLIHM;::CB;H bubmoreral [OK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHneIHEPrUUTTPUMEXAHUIECKUX
KOJIeOaHUAX
JIaGopaTtopnas pabora «Ompeneieaue
46 qaCToI;LH/IEe I/I;) aKOJ'Ie6aHIfI71H WHHOI'O Eubmorexal [OK
pHOA Py https://m.edsoo.ru/ffOblaec
MAasiTHUKA)
JIaboparopnas padora «I[IpoBepka
47 HesaBII)/ICHAIZOCTHI:Te 15(0) aK(l)jJIe6al.3HI/II71F a bubmorexallOK
proa py3d, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
48 MexaHnuecKuxBoJIH. I IponoabHbIeEn bubmoteral [OK
PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHus" MexaHn4eCKUEBOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

BTBEpAOMTENE. CelicMuuecKue BOJTHBI"

50 3Byk.PacnpocTpanenuenorpaxenres3Byka

51 Ypok-uccienosanue "Habmonenune
3aBUCHUMOCTHUBBICOTHI3BYKAOTYACTOTHI"

59 I'pOMKOCTB3BYKaUBBICOTATOHA.
AKYCTUYECKHI1 pe30HaHC

53 VYpoxk-koudepenuus'"Y 1bTpa3zByku bubnuotexal [OK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToAroToBKaKKOHTpPOJIbHONpPAOOTEIOTEME

54 "3akoHbI cOXpaHeHUs. MexaHndyeckue bubamorexallOK

https://m.edsoo.ru/ffob25f0

KoJieOaHusT UBOJIHBI"
KonTtponpHaspaborarno Teme"3aKOHBI

55 coxpaHeHHUs1. MexaHnYeCKuEeKoJIeOaH U
BOJIHBI"

56 DIEeKTPOMAarHuTHOE IOJIE. bubmuotexal [OK
DJIEKTPOMArHUTHHIEBOJIHBI https://m.edsoo.ru/ffOb2abe

S57 CBoliCcTBa3IEKTPOMArHU THBIXBOJTH
Ypoxk-koudepennus"[kana

58 3JIEKTPOMAarHUTHBIXBOJIH. MIcrioib30BaHue bubnnorexal [OK
3JIEKTPOMAarHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3U"
VYpoxk-uccnenopanue"M3yueHuecBONUCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO bubmmorexal lOK

https://m.edsoo.ru/ffOb2c6c

MoOuibHOTOTENEPOHA"

60 PemiennesagaunaonpeeieHneyacTOThIN
JUIMHBI 3JIEKTPOMarHUTHOM BOJHBI

61 DNeKTpOMarHuTHas pUpoja CBETa. bubnrorexal [OK

CxopoctbecBeta. BosiHOBBIECBOMCTBACBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Ucrounukucsera. [Ipsmonuneitnoe

bu6mmorexal [OK

62 acnpocTtpaneHnuecBera.3atMeHus1CoJHIIAa U
pactpoctp t https://m.edsoo.ru/ff0b3658
JlyHsl
3akoHOTpakeHusACBeTa. 3epkana.Pemienue
63 3aJJaYHANPUMEHEHNEC3aKOHAOTPAKEHHUS CBETA bubamorexallOK
p p https://m.edsoo.ru/ffOb38c4
[IpenomnennecBera.3aKOHIIPENTOMIICHUS bubnnorexal [OK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TotHOEBHYTPEHHEEOTPAKEHUECBETA.
65 Hcrnotb30BaHUETIOTHOTOBHYTPEHHETO bubmoreral [OK
yip https://m.edsoo.ru/ffOb3c5¢c
OTPaXCHHUSBONITHICCKUXCBETOBOIAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBHCUMOCTHYTJIATIPEIIOMIICHUSICBETOBOTO
JIydaoTyrjianajaeHusiHarpaHuie " Bo3 gy x-
crexiao""
VYpoxk-koudepennus"Hcnons3oBanue
67 MTOJTHOTO BHYTPEHHET'0 OTPaKCHUS:
CBETOBO/IbI,0IITUKOBOJIOKOHHASICBSI3b"
bu6mmorexal [OK
68 JInu3p1. OnITHYECKASICHITA JTMH3BI
https://m.edsoo.ru/ffOb3f2c
bubmnorexal [OK
69 [TocTpoeHren300paKeHUIB JTUH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 ¢box Ic)Horl(j accio;mmmonfngecxoﬁcnnm bubmmorexal{OK
Y pv " https://m.edsoo.ru/ff0b4206
coOuparoIiei TUH3BI
71 Ypok-koHpepeHmus" OnTuyecKueTnH30BbIe bubnnorexal [OK
pudopsI" https://m.edsoo.ru/ff0cOa7e
72 I'mazkakonTuueckascucrema. 3peHue bubnuorexal [OK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus" Jedexrozpenns. Kak

73 "
COXpaHUTh 3PEHUE
Paznoxenne 6enoro cBetas crieKTp. OmbITHI
74 Herorona.CnoxeHneceKTPaILHLIXIIBETOB bubmorexallOK
' P ' https://m.edsoo.ru/ffoc0fdc
Jucnepcus csera
JlabopaTtopnasipaboTa" ONBITHITIO
75 pa3lioKEHUI0 OEJIOT0 CBETa B CIEKTP U bubnuotexal [OK
BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JI0IeHUNYEPE3LBETOBbIEPHIILTPHI"
VYpok-npaktukym"BoaHOBBIECBOMCTBA
76 CBeTa: AUCIIepCHsl, UHTEPPEPEHIUS U
mudpakims”
77 OmneiTeiPe3epdopaanrianeTapHasMOIEITb bubnnorexal [OK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa.Monenparomabopa
79 HcenyckaHnennoraomeHnecBeTaaTOMOM. bubmnotexal [OK
KBanTe1. JInHeluaTeie CIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym'"HabroqeHuECIEKTPOB bubmnotexal [OK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTHHEEBUIBI bubmmorexal [OK
s e https://m.edsoo.ru/ff0c1672
Crpoenueatomuorosiapa. Hyknonnas moens bubnunorexal [OK
82
https://m.edsoo.ru/ffOc18ac
83 PannoaxTuBHBIETIpeBpalieHus. F130TOMbI bubmmorexal lOK
s peBpamt ' https://m.edsoo.ru/ff0clald
84 Pemenneszamaunoreme:"PannoakTUBHEIE bu6morexal [OK

npespaieHus"

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85 [Tepuoanonypacnana

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuotexal [OK
W3JIY4CHUSBIIPUPO 1€, METUTINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHblepeakiinin. 3aKOHbICOXPAaHEHUS bubnuorexal [OK
3apsiJ0BOTO U MaCCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusicBs3naTroMHubIxsiaep. CBs3bMacchl U bubnuotexal [OK
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemennesanaunoreme" S nepusie
peakuun”

9 Peakuuu cunte3an neneHussaep. bu6morexal [OK
UcrounukmnaeprunCoaHIan3Be3n https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus" A nepHassHepreTika.

91 JleficTBUsIpaInOaKTUBHBIXU3ITYYCHUITHA
JKUBBIE OpraHu3Mbl"

[ToaroToBKaKKOHTPOJIbLHOKHpabOTEIOTEME

92 "DeKTpOMarHUTHOE TOJIE. bubnunorexal [OK
DJIEKTPOMAarHuTHbIEBOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBIICHUA"

KounTtponsHasipaboranoreme

93 "DJIeKTPOMarHUTHOE TOJIE.
DNeKTpOMarHUTHBIEBOJIHBL. KBaHTOBBIE
sIBJIIEHUA"

94 [ToBTOpenue,0000menue.JJabopaTopHbie bubnnorexal [OK
paboTsI o Kypey "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue,06061meHEe. Pemienne

95 pacueTHBIXMKAaYeCTBEHHBIX3aqauOTEME bubmorexal [OK
" https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue,0600menue. Pemenue bu6morexal [OK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacYeTHBIXMKAYECTBEHHBIX33/1aYIOTEME
"KIIJI TrerioBbix neurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue,0600menne. Pemenne

97 ACYETHBIXMKAYECTBEHHBIX3a1a4I0TEME 1 bubmorexal lOK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

08 [ToBTOpenue,0000menue.JJabopatopHbie 1 1 bubnuotexal [OK
paboTsl o Kypcy "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o000meHue. Pabora ¢

99 TCKCTaf/II/IHOTeMe"3I:KOHI>ICOX AHEHUSB 1 bubmorexallOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0606menue. Pabora c 1 bubnnorexal [OK
texkcramunoreMe'" Konedaunanoader" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnnorexal [OK
TekctaMunoreMe' CBeTOBEICSIBICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 tekcramunoTeme"KBantoBasusaepHas 1
¢duzuka"

OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

» dusuka:7-iknacc:0a30BbIypoBeHb: yueOHMK, 7knacc/[lepoimkun .M.,
NBanoB A.U1., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienne»
» Gusuka:§-iiknacc:0a30BbIil ypoBeHb:yueOHUK,8knacc/Ilepbimkun U.M.,
NBanoB A. U., Axunonepnoe obmectBo «M3natensctBo «IIpocBemenne»
» Gusuka:9-iiknacc:0a30Bbiil ypoBeHb:yueOHUK,9xnacc/Ilepbimkun U.M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkiinoHepHoe 00111eCTBO
«M3narenscTBo«IIpocBemenue»

Jlykamuk B.U.,UBanoBaE.B.Coopaukzagaunodusuke.7-9xmaccol. -M.:
[Tpocsenienue, 2020.

METOANYECKHUEMATEPUAJIBI/UIAYYUTEJIA

https://edsoo.ru/

HUPPOBBIEOBPA3ZOBATEJ/JIBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

https://edsoo.ru/

MoanmcaHouudbpoBoH
noanmcbto: CMMpHoOBa
Jllo60BbAHATONbEBHA
Jata:2023.09.28
20:08:28 +03'00°
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