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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypoBHE OCHOBHOT'O 00OIIEr0 00pa30BaHMs COCTABIICHA
Ha OCHOBE TOJIOKEHUM U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOU oOpazoBaTebHON nporpaMmsbl, pejactaBieHHbIXx B DI'OC 000, a taxxe
c yuérom (denepanpHO paboueil mnporpammbl BocmuTaHus W KoHnenmmwu
npernoaaBanus yaeOHOTo nmpeamera «Du3ukay.

[IporpamMma no pu3mKe Ha ypOBHE OCHOBHOTO OOIIETO0 00pa30BaHus COCTaBIEHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHMs Ha 0a30BOM YPOBHE
OCHOBHOU oOpazoBaTeinbHOM nporpammsbl, npeactaBieHHbIXx B ®T'OC 00O, a Takxe
c yderoM ¢enepalibHOM paboueid TpPOrpaMmbl BOCHUTAHUS U KOHLEMIIHUU
npenoAaBaHus yaeOHOTo npeamera « Du3ukay.

Conepxanue mnporpaMmbl 1o (u3uMKe HampaBieHO Ha (GOpMHpPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYalOUUXCSd W OPTaHW3alfi0 HW3yYeHUs
bu3NKM Ha JEATeNTbHOCTHOM OCHOBe. B mporpamMme 1o Qu3MKe YYUTHIBAIOTCS
BO3MOXHOCTH ydeOHOro mnpeamera B peanuzauuu tpebdoBanuii ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEAMETHBIM pe3yjbTaTaM OOYYEHHS, a TaKXKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHUsI.

[IporpamMmMa 1o (¢u3HMKe yCTaHABIMBACT paclpe/eiieHHe Y4eOHOTO MaTepuasa
no rogam oOydeHus (MO KiaccaM), MpenjgaraeT MPUMEPHYIO MOCIEeI0BAaTEIbHOCTD
U3y4YEHUS] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEPKAHMS U yUETe
BO3PACTHBIX OCOOCHHOCTEH 00yUYarOUXCA.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ I€JbI0 OKa3aHUSA METOAMYECKOU
MOMOIIHN YYUTEIIO B CO3/1aHUU pabodell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

duznka SBISETCS CHUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYYHBIX y4eOHBIX
IPEeIMETOB, TIOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHM,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U (du3nUecKkoil reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, NPEIOCTaBIseT Hamboyiee SICHbIC
oOpa3ipl IPUMEHEHUsT HAayYyHOrO0 METOJla MO3HaHHA, TO €CTh Crocoba MOJydeHHus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 THaBHBIX 3a7ad (DU3UYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAYYHOW TIpPaMOTHOCTU H
MHTEepeca K HayKe Yy 00ydJaromuxcsl.

N3yuenue pusnku Ha 6a30BOM ypOBHE IpPEIoiIaraeT OBJIaJeHUE CIeAyIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIUMHU €CTEeCTBEHHOHAYYHYIO TPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJICHUS,

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPIPETHPOBATH JAHHBIC U MCIOJIH30BATh HAYYHBIC JOKA3aTEIHCTBA IS

TIOJTyY€HUS BEIBOJIOBY.

enmn wu3ydyeHus ¢GU3MKKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS

ompeAeNeHbl B KOHIENIMM TIperojaBaHus ydeOHoOro mnpeamera «Dusnmka» B



oOpa3oBarenbHbIX opranuzanusix Poccutickoit deneparnm, peanu3yomux OCHOBHBIC
0011eo0pazoBaTeNbHbIE NPOrPaMMBbI.
enu nzydyeHus: Gpu3mKu:

npuoOpEeTeHNE UHTEepeca M CTpPeMJICHUS OOydYaroluxcsi K HaydyHOMY
W3YUYCHHUIO TIPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE MO3HAHWS M (HOPMHPOBAHUE
MCCIIEIOBATEIbCKOIO OTHOIICHUS K OKPY KAIOUIUM SIBIICHUSIM;
dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3yYEHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

dbopMupoBaHue NTPEACTaBICHUM O poyin (U3MKU [JIi PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJACTAaBICHUHM O  BO3MOXHBIX  cepax  Oyayuein
po¢eCCUOHATILHON JIeATEIbHOCTH, CBSI3aHHON C (DU3UKOM, IMOJATOTOBKAa K
JnanbHelIeMy 00y4eHHIO B 9TOM HaIlpaBJICHUU.

JlocTikeHue 3TUX 1eliel mporpamMmel o (pu3uke Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHUs 00ECIIEUUBALETCS PEIICHUEM CIICTYIONMINX 3a/1a4:

npuoOpeTeHre 3HAHUW O  JUCKPETHOM  CTPOSHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJICKTPUYECCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpuoOpeTeHNE YMEHUI OINUCHIBaTh M OOBSICHATH (PHU3UYECKHE SIBICHUS C
WCITOJTh30BAHUEM TTOTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEHICHHS TMPOCTECUIINX pacueTHBIX 3a7ad ¢
MCIIOJIb30BaHUEM buzIIecKux MOJIeTIeH, TBOPYECKUX u
IPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUH HAOJIOMATh NMPHUPOJHBIC SBJICHHS W BBITIOJHATH OIIBITHI,
nabopaTopHble  pabOTBI M IKCHEPUMEHTAIbHBIE  UCCIEAOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ WHMOpMaIueldn (PU3NUECKOro COAepKaHus,
BKJIFOYasi MH(OPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIN3 U
KPUTHUYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HaKOMCTBO cO cdepaMu MpohecCHOHATHFHOU JeSTEIbHOCTH, CBA3aHHBIMU C
(bU3HKOH, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH HA JTOCTHKCHUSIX
(U3NIECKON HAYKH.

OO01ee 4nciio 4acoB, peKOMEHIOBAHHBIX JUIsl U3y4eHUs (PU3MKH Ha 0a30BOM

ypoBHe, — 238 vacoB: B 7 kiacce — 68 ydacoB (2 vaca B Heneno), B 8 kiacce — 68
yacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HEIEI).

[Ipennaraemplii B mporpamMMe 1Mo (Qu3MKe mnepeyeHb J1abopaTopHBIX padoT U
ONBITOB SABJISIETCSI PEKOMEHAATENIbHBIM, YYMTENb JI€JAeT BBIOOP IPH IPOBEICHHUU
1a00paTOpHbIX pabOT U ONBITOB € YYETOM HWHIAMBUAYAIbHBIX OCOOEHHOCTEN



0o0y4Jaronmxcsi, CIHUCKa HKCIEPUMEHTAJIbHBIX 3a/JlaHUM, MpeIaraéMbIX B paMKax
OCHOBHOI'0 T'OCYJJApPCTBEHHOT'O IK3aMeHa 1o (PU3HUKe.



COJEPXAHME OBYUYEHUA

7 KUIIACC
Du3uKa u e€ poJsib B IO3HAHUM OKPY’KalOLIero Mupa.

®usnka — Hayka o npupoae. fBneHus npupoapl. PU3NYECKUE SIBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeauuuHbL. I3Mepenue Qusnueckux BenuuuH. Dusnyeckue
npubopsl. [TorpemHocts u3mMepeHnii MexryHapoiHasi CucTeMa euHUII.

Kak (¢wu3umka wu JApyrue €cTeCTBEHHbIE HAayKH H3Y4YalOT  [PUPOLY.
EcTecTBeHHOHAyuUHBIE METOJA TO3HAHUSA: HAOIIOJIEHWEe, IMOCTAaHOBKA HAYYHOTO
BONIPOCA, BBIJBUKEHUE TUIIOTE3, HKCIIEPUMEHT IO MPOBEPKE TUNOTE3, OOBICHEHHE
HaOo1aemoro sieieHus. Onucanue Gu3NUecKuX SBJICHUM C TOMOIIBIO MOIeTIeH

Jemoncmpayuu.

1. MexaHnueckue, TEIIIOBbIC, JIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJIICHUSL.

2. ®duznueckue MPUOOPHI W MPOIEAypa MPSIMBIX U3MEPEHUM aHAJIOTOBHIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpenenieHHEe LEHBI AEIEHUS IIKAJIbl U3MEPUTEIBHOIO MPUOOpa.

2. N3mepeHune pacCTOSHUU.

3. H3mepenue o0bEMA KUAKOCTH U TBEPJOrO Tea.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. 3mepenue TteMmeparypel NpH NOMOIIHM JKHJIKOCTHOTO TEpPMOMETpa U
JaTYMKa TeMIEpaTyphbl.

6. IIpoBeneHue wHccienoOBaHUSA IO NPOBEPKE THUIIOTE3BL: AAIBHOCTH IMOJETA
IIapvKa, MyHEHHOTO TOPU30HTAIBHO, TEM OOJIbIe, YeM OOJIbIlle BHICOTA
yCKa.

IIepBoHaYa/ibHbIE CBEACHHUS O CTPOCHUM BelleCTBA.

CrpoeHune BemiecTBa: aroMbl M MOJEKYJbl, UX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkenne dyactull BemiecTBa. CBS3b CKOPOCTH JBHKEHHMS YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkeHue, muddys3us. BzaumomeircTBue dYaCTHII
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, XKUIAKOCTEW M TBEPIBIX
(KpUCTAIITMYECKUX) Ted. B3auMoCBsS3bp Mexay CBOMCTBAMU BEILIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSAX M KX ATOMHOMOJIEKYJPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBMKCHHUS.

2. HabGmoaenue nuddyszun.

3. HaOmronenue siBeHuid, 0OBICHIIONUXCS MPUTSHKEHUEM WITH OTTAIKMBAHUEM

YacCTUIl BEIIECTBA.



Jlabopamopnuie padomot u onvimol.

1. OreHka 1uamMeTpa aToMa METOAO0M PSJIOB (C UCTOoIb30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOTIOJCHHUIO TETJIOBOIO PACIIMPEHUSI ra30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBUxeHMEe U B3auMOJAeiiCTBHE TeJl.

Mexanudeckoe JBW)KEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBM)KCHHE.
Ckopoctb. Cpeansisi CKOpOCTh INPU HEPABHOMEPHOM JIBH>KEHUHU. Pacuer myTu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepuuu. 3aKOH HWHEpUUU. B3auMopeicTBue Ten Kak NpUYMHA
M3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca Kak Mepa MHEpTHOCTH Teina. [1noTHOCTS
BenecTBa. CBs3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIIECTBA.

Cuiia Kak XapakTepUCTHKa B3auMOJeWcTBUs Tesl. Cuia ynpyrocTd M 3aKOH
I'yka. M3MepeHue cuiibl C MOMOUIBIO JUHAMOMETpaA. SIBJIEHUE TATOTEHUS U cuia
TsokecTd. Cwila TspKecTH Ha Jpyrux ruiaHerax. Bec Tema. Heecomocts. Cnoxenue
CWJI, HAIIPaBJICHHBIX IO OAHOW mpsiMoi. PaBHoxaeucTByromas cuin. Cuiia TpeHwUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B PUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenrie ckopoCTH NPSIMOJIMHEHHOTO ABUKEHUSI.
Habnronenue siBJeHUsS] HHEPIUH.

CpaBHeHUE Macc O B3aUMOJACHCTBUIO TEI.
CrnoxxeHue cuil, HalpaBJICHHBIX 110 OJHON MIPSIMOIA.
Jlabopamophuie pabomul u onvimol.

1
2
3
4. Ha6JIIO,Z[€HI/Ie N3MCHCHUS CKOPOCTH IIpU B3aUMOJICUCTBUU TEIl.
5
6

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABWKEHHUS (IIapUKa B KUAKOCTH,
MOJEJH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. Ompenenenne cpeaHeld CKOPOCTH CKOJBKEHHS OpyCcKa WM IIapuKka I0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPIOTO TeNa.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHud (nedopmarim)
PY>KUHBI OT IPUII0KEHHOUN CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JaBjieHue TBEPABIX TeJl, KUAKOCTEH U ra30B.

Hanenue. CriocoObl yMEHBIIEHUSI M YBEJIMYEHUs JaBlieHUs. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHsSI Tra3a OT oObeMa, TemrepaTypbl. llepenaya naBiieHUS
TBEPABIMU TEJIAMH, XKUJKOCTAMU W ra3amu. 3akoH [lackans. I[IneBmatunueckue
MalIuHbBl. 3aBHUCUMOCTh JAaBJICHHUS JKUJIKOCTH OT DIIyOuHBI. [HapocTtatuyeckuii
napagokc. Coobiaroiuecst cocyibl. [ 'uipaBinueckue MeXaHu3Mbl.

AtMocdepa 3emumm u armocdepHoe mgaBieHue. [IpUuuHBI CyIECTBOBAHUS
Bo3aylIHOM oOosnouku 3emau. Omnwit Toppuuemnu. M3mepenue atMmocdepHOro



JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 n3MepeHus: aTMOC(HEpHOro TaBJICHHUS.

JlelicTBHE XKUJIKOCTM W ra3a Ha IOTIPYKEHHOE B HUX Tejno. BriTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbB JABJIEHUA ra3a OT TEMIEPATypPHhI.

Ilepenaya naBineHus: KUAKOCTBIO U Ia30M.
Coo0maromuecs cocybl.
I'mapasnuuecknii nmpecc.
[IposiBieHue neicTBUst aTMOCPEPHOTO JIABJICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUIIBI OT 00bEMA MOrPYKEHHOM YacTH Tena U
MJIOTHOCTH JKHUJIKOCTH.
PaBeHCTBO BhITANIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcnoBue IUIaBaHUs TEN: IUIABAaHUE WIH MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIa U AKUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOTrpyKEHHOU B
AKUJKOCTh YACTH TEJA.
2. OnpenenieHue  BBITAJKUBAIONMICH — CWIbl, JCHCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUJKOCTD.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKHUBAIOLIECH CUJIbI, AEMCTBYIOIIECH HA TEJIO B
XKHUJIKOCTH, OT MacChl TeNa.
4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAIOIIECH  CHJIBI,
JNEUCTBYIOLIEH HA TEJO B KUAKOCTH, OT 00bEMA MOrPYXKEHHON B HKUIAKOCTh
YacTH T€Ja U OT MNIOTHOCTU XKUJKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONPENAEIECHUE
€€ Tpy3010AbEMHOCTH.
PaGora 1 MOIIHOCTB. JHEPrU.

Mexanudeckasi pabota. MOITHOCTb.

[IpocThle MexaHU3MBI: pblYar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecHsl peruara. [IpumeHeHue mpaBuiia paBHOBECHs pblyara K OJ0Ky. «30J0Toe
npaBuwio» MexaHuku. Kosddumuent nonesnoro aeiicreus (nanee — KIIJ{) mpocthbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass oSHeprus. KuHeTMdyeckass W NOTEHIMWANIbHAsg  DHEPTHUs.
IIpeBpamienre 0JHOrO BHIA MEXAHWUYECKOM DHEPTUM B JPYTrOW. 3aKOH COXpPAaHEHUS
SHEPIrUu B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHHUU Teja 1O

TOPU30HTAIBHON TOBEPXHOCTH.

A T o
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2. HccnenoBaHue ycliOBUM PaBHOBECHS pblyara.
3. Uzmepenue KII/l HaKIIOHHOM NIIIOCKOCTH.

4. W3ydeHue 3aK0Ha COXpPAHEHUSI MEXAHUUECKOW SHEPTHM.
8 KIIACC

TenoBble ABJICHUS.

OCHOBHBIE  TIOJIOKEHHMSI  MOJIEKYJSIPHO-KMHETUYECKOW TEOPUHM  CTPOCHUS
BellecTBa. Macca W pasmepbl aTOMOB M MOJIEKyJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPHOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHMIM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta3o0B, XUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUHM MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.
CmaurBaHU€ U KanWJUISIpHBIE ABJIEHUS. TenmoBoe paclinpeHue U cokaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILUIOBOIO JIBHXKEHUS
yactull. BuyTpenHsis »sHeprusi. CnocoObl HU3MEHEHUS BHYTPEHHEH HHEPIruu:
TerIonepeaya u CoBepiieHrne padoTel. Bunbl Temionepeaaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KonudectBo TemmoTel. YaempHas TEIUIOEMKOCTh BEIIECTBA. eIOOOMEH
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIUIOBOro Oananca. [lnaBnenue u orBep/ieBanue
KPUCTAJUIMYECKUX BEIIECTB. YelbHasi Teruiotra muiasieHus. [lapooOpazoBanue u
koHgeHcanusi. Mcmapenune. Kurenue. VYnaenbHas Teruiota mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO AaBICHUS.

BrnaxxnocTh BO3ayXA.

DHeprus TOIUIUBA. Y IeNIbHAs TEIIOTa CTOPAHUSL.

[Tpuntuner pabotel TeroBbix nBurareneit KIIJ TemmoBoro aBuratesns.
TerioBble IBUTaTENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHS.

2. HaGmonenue nuddyszun.

3. HaOnroneHue siBI€HUN CMauUBaHUS U KATWJUISIPHBIX SBICHUH.

4. HabmroeHue TeraoBoro paciiupeHus Tell.

5. M3MmeHeHue paBneHusl raza Mpu M3MEHEHWHU OObEMa M HArpeBaHUM WIIU

OXJIAXKJICHUH.

6. IIpaBuna usmepeHus: TeMneparypsl.

7. Buasl Temionepenayu.

8. OxJaxXJIeHHe MPU COBEPILIEHUU PaOOTHI.

9. HarpeBanue mpu coBepiiieHur pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN pa3IMUHBIX BEIIECTB.

11. HabGnroneHune KumeHus.

12. HaGnrogenne nocTosiHCTBA TeMITepaTyphl MU IJIaBICHUH.



13. Mojgenu TemJIOBBIX ABUTaTEIICH.

Jlabopamophuie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSHKCHUS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOW COJIM MJIM caxapa.

3. OnpITel MO HAONIOJAEHUIO TEIJIOBOTO PACIIUPEHUs] Ta30B, JKUJIKOCTEH U

TBEPABIX TEIL.
4. OmnpeneneHue AaBJICHHS BO3AyXa B OAJLTOHE MITIPHUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €ro o0béma
Y HarpeBaHUs WM OXJIAXKICHUS.

6. [IpoBepka rumnore3bl JMHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEpPruM Tella B pe3yJibTare
Terionepeaay U padboThl BHEIIHUX CHUJL.

8. HccrnenoBanue sBIeHUS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJIOJHOW U

ropstye BOJBI.

9. OmpeneneHne KOITUYECTBA TEIIOTHI, MOTYYEHHOTO BOJIOHN MPHU TEIIIO0OMEHE

C HarpeThIM METAJUIMYECKUM LIHJIMHIPOM.

10. OnpeneneHne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca UCIapeHus.

12. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbA.

JJleKTpU4YecKre U MATHUTHDbIE SIBJICHHS.

OnexkTpuzauus Tel. JlBa poaa 3NEKTpUYECKUX 3apsaoB. B3anmoneilicTBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CHIIBI B3aUMOJIECHCTBUS 3apsSyKEHHBIX
TE€J OT BEJTUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKTy T€JIaMu).

OnekTpudeckoe mnosie. Hanpssk€HHOCTH  diekTpudeckoro mons. [IpuHoun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »siekTpudeckux 3apsjioB. DJEMEHTAPHBIA JJICKTPUUYECKHUM 3apsi.
Crpoenue aroma. [TpoBOIHUKH U AMANIEKTPUKHU. 3AaKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiaa.

ONEKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHUSI DJIEKTPUUYECKOTO  TOKA.
HcTouHMKNM TMOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas  uenb. Cuina  TOka.  DJIEKTPUUECKOE  HANpPSKEHUE.
ConpoTuBieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHNE BelIECTBA. 3aKoH OMa s
yuacTka uenu. [locnenoBarenbHoe U napajyieIbHOE COEAUHEHNUE MPOBOJHUKOB.

Pabota © MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DNeKTpUYEeCKUe LEeNU U MOTPEOUTENN 3IEKTPUUECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUTHI. B3anMOAENCTBUE MTOCTOSHHBIX MarHuTOB. MarHuTHOE
nosie. MarHuTHOE 1oJie 3eMJIM 1 €ro 3Ha4YeHHE IS )KU3HU Ha 3emuie. OnbIT Jpcrena.



MarauTHoe 10J€ 3IEKTPUIECKOro ToKa. [[puMeHenne 3JIeKTpPOMAarHuTOB B TEXHUKE.
JlelicTBU€ MAarHUTHOTO TMOJISI HAa TPOBOJAHUK C TOKOM. OJEKTPOJBUTATEIb
IIOCTOSSHHOTO ~ TOKa. Mcmosib30BaHHWE  DJEKTPOJABUIATENIEM B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel Dapanes. SBnenue snexkrpomMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHITNN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpU3alus Tel.
JIBa poza 3JIEKTPUYECKUX 3apsIIOB M B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO U AENCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.
[IpoBOHUKH M TUSIIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBUS IEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B KUJKOCTH.
. I'a30BbIl paszps.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHne 37eKTpHUIEeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3anmoeiicTBrE MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH Pa3/I€JICHUS MOJIOCOB MarHUTA.
. MoaenupoBaHrue MAarHUTHBIX IOJIEN TOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleicTBHE MarHMTHOTO IOJIsI HA IPOBOJHUK C TOKOM.
. DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIEHUS IEKTPOMArHUTHOW UHAYKIIMH.
. OnbiTel Papajes.
. 3aBUCUMOCTh HAalpaBJEHUA HWHAYKIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHUS.
25. DNEKTPOreHEPATOP MOCTOSHHOTO TOKA.
Jlabopamophuie pabomul u onvimol.
1. OnpITl 1O HAOJIOJAEHUIO DJEKTpU3AIMU  Tel MHAYKIMEH U  Tpu
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COIPUKOCHOBEHUMU.
2. UccnemoBanne HAEWCTBHUSL DJICKTPUYECKOTO TOJISI HA IIPOBOJAHUKUA U
JTBJTICKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
4. VI3mepeHue U peryjaupoBaHUE CHIIBI TOKA.



5. M3MepeHue u peryampoBaHue HaNPSIKEHHUS.

6. MccnenoBanue 3aBUCMMOCTM CWIBI TOKa, HIAYIIETO Y€pe3 PE3HUCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

7. OnbITBI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO CONPOTHUBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAN ITOIIEPEYHOr0 CEYCHUS U MaTepuraa.

8. IIpoBepka mpaBwiIa CIOXKEHUS HANOPSDKEHUWA TMPU  IOCIEAOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwia [ CHJIbl TOKa MpU MApPAJUIEIbHOM COECIWUHEHUU
PE3UCTOPOB.

10. Omnpezenenue padboThl MEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3UcCTop.

11. OnpeneneHne MOIHOCTH dJIEKTPUYECKOTO TOKA, BBIIEIIEMOU HA PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, WAYILIETO 4YEpe3 JIAMIIOYKY, OT
HaIIPSDKECHMS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBanue MarHuTHOTO B3aUMOJICMCTBUS MIOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHuTHOTO TOJIS MIOCTOSTHHBIX MarHUTOB MPU UX O0BEAMHEHUHN U
pa3iciICHUHN.

16. MccnemoBanue IEMCTBHS DIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA M HAITPABJICHUS TOKA B KATYIIIKE.

18. I3yueHue AeiCTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHUE padOThI AIEKTPOJBUTATEIS.

20. 3mepenue KII] snekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBL  TI0  HWCCIIEAOBAHHUIO  SABJICHHS JJIEKTPOMArHUTHOW HWHIAYKIIUU:

UCCIIEJOBAHUE U3MEHECHUN 3HAYECHUS U HAIIPABJICHUS UHIYKIIMOHHOT'O TOKA.
9 KUIIACC

Mexann4yeckue siBJICHUSA.

Mexannueckoe JBWkeHUe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE MpPSIMOIMHENHOE
nBrxkeHue. HepaBHOMepHOe mNpsMONIMHEHOE IBHKeHHE. CpelHss U MIHOBEHHas
CKOpOCTB T€Ja TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyCkOpeHHOE mpsMojuHelHHoe aBuxkeHue. (CBoOogHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABM)XEHHE MO OKpYKHOCTH. llepron m uacrora oOpalueHwus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

ITepsoiii 3akoH HproroHa. Bropout 3akoH Herotona. Tperunii 3akoH Hbrortona.
[IprHIMI CynepnO3ULINA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MOKOsI, IPYTUE BUJIBI TPEHUS.



Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOPEHHE CBOOOJIHOTO
nageHus. /[[pmkenue maner Bokpyr Connpa. llepBasg kocmuyeckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJa C 3aKPETUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenne ummyisibca. MMmynbe cuibl. 3aKOH COXpaHEHUS
VUMITYyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanudeckasi paboTa U MOITHOCTh. PaboTa cuil TSKeCTH, ynpyrocTH, TpeHHUS.
CBsi3p sHepruu M pabotTbl. lloTeHuManbHas »HHEpPrUs Tena, MNOJHITOTO Ha
NOBEPXHOCTBIO 3eMi. [loTeHUIManbHas HEPTHs CKaTOM mpykuHbl. KuHeTnyeckas
sHeprusa. TeopemMa O KMHETHYECKOW JHEPIHM. 3aKOH COXPAHEHHMS MEXAHUYECKOU
JHEPIUH.

Jlemoncmpayuu.

1. HaGnrogeHne MeXaHUYECKOTO IBMKEHHUS Tella OTHOCUTEIHHO Pa3HBIX Tl

OTCYETA.

2. CpaBHeHME TyT€ll M TPACKTOPUN JABUKEHUSI OJTHOIO U TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHMUS.

Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBumKeHUS Tea M0 OKPYKHOCTH.

Halnronenne MexaHMYeCcKUX SIBJICHHUM, MPOUCXOMASIINX B CUCTEME OTCUETa

«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIIBHO

KaOuHeTa QU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€lla OT MAacChl T€jla U JEUCTBYIOIIEH HAa HETO
CHUJIBI.
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8. HaOmroneHnue paBeHCTBA CUJI IPU B3aUMOJECHCTBUU TEN.
N3MeHeHne Beca Tena Mpu yCKOPEHHOM JBUKECHUU.

10. [lepenaua ummnynbca npyu B3auMOICMCTBUU TEJL.

11. [IpeoOpa3zoBanHus SHEPTUY MPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHre UMIYJIbCa IPU HEYNIPYTroM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGnrogeHne peakTUBHOTO ABUKECHUSI.

15. CoxpaHEeHUE MEXaHUYECKOU SHEPTUHU MPU CBOOOTHOM MAJICHUU.

16. CoXpaHEHHE MEXAHWYECKOW SHEPIUM MpPH JBHXKEHUU Tela MOJ ACHCTBHEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JajbHEWIIEro pPaBHOMEPHOIO
JBIKEHUS IaPUKA WA TEIEKKH.

2. OmnpenesieHUEe CpeHEH CKOPOCTHU CKOJBXEHUS Opycka WIM JBHXKCHUS
IapyKa 1o HaKJIOHHOW IIOCKOCTH.



3. OmpeneneHue YCKOpPEHMsS TeJla TPU PABHOYCKOPEHHOM JIBUXKEHUHU IO
HAKJIOHHOM IIOCKOCTH.

4. HccnegoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHM NP PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CAM TP PABHOYCKOPEHHOM JIBIDKCHHUU 0Oe€3
HA4YaJbHOM CKOPOCTH IIyTH OTHOCATCS KakK psSJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIBHOTO JIABJICHHUS.

Onpenenenue ko3 huireHTa TPEHUS CKOJIbXKCHHUS.

8. OmnpeneneHue KECTKOCTHU NPYKUHBI.

Ornpenenenre pabOThl CHIIBI TPEHUSI TIPU PAaBHOMEPHOM JIBHKEHUHU TeJla TI0
TOPU30HTATIBLHON TOBEPXHOCTH.

10. Onpenenenne pabOThl  CHJIBI  YIPYTOCTH TPH TOABEME Tpy3a C
HCITOJIb30BaHUEM HEMOABHKHOT'O 1 MOABHKHOI'O OJIOKOB.

11. MI3yueHue 3akoHa COXpaHEHUS YIHEPTUH.

MexaHn4yecKHe K0J1e0aHus M BOJIHBI.

KonebarenpHoe nrkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHWN: IEpHO,
4acToTa, aMIUIUTyJa. MaremaTuyeckuii U TNPYKUHHBIM MasaTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATSIHHOM JABIKCHHH.

3aTyxaroime KoJIeOaHusl. BrinyxaeHHbie KoJIcOaHusl. Pe3onanc.
Mexannueckue BoaHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IponosibHbIE U TTOTIEpEUHbIE
BOJIHBL. J[JTMHA BOJIHBI M CKOPOCTh €€ paclpoCTpaHeHUsd. MeXaHU4YeCKUe BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOITHBI.

3ByKk. I'poMKkocTh 3Byka W BbicOTa TOoHAa. OTpakeHuwe 3Byka. MH(]pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koneOaHWi TEI IO AEHCTBUEM CHJIBI TSKECTH U CHJIIBI
YIPYTOCTH.

Ha6ntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MONEPEYHBbIX BOJIH (Ha MOJIETIH).

HaGnronenune 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI PE30OHAHC.

Jlabopamophuie pabomul u onvimol.

1. OmpeneneHne 4acTOTHI U TIEpHo/Ia KOJIeOaHU MaTeMaTHIeCKOT0 MasTHUKA.

2. OmnpenesieHUE YacTOTHI U NIepUoa KoJeOaHu MpyKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TMEpHOJia KOJEOAHWM IOJBEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. HccnemoBaHue 3aBHCUMOCTH TIeproa KojaeOaHui MPy>KMHHOTO MasiTHUKA OT
Macchl Tpy3a.
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5. IlpoBepka HE3aBUCUMOCTH Iepuojia KojeOaHWil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.
6. OMNbBITBI,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  IEpUOAa  KoOJIeOaHUU
NPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3Mepenue yckopeHus CBOOOHOTO TMaICHUS.
DJIEKTPOMATHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE ToJIE. DJIEKTPOMarHuTHHIE BOJIHBL. CaoiicTBa
ANEKTPOMArHWTHbIX BOJIH. [lIkanma »SJIEKTPOMAarHUTHBIX BOJIH. lcnoap3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga ceta. CkopocTh cBeTa. BoOJnHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamophuie padbomul u onvimol.

1. M3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOUIIBHOTO

TenedoHa.
CgeTroBblIe SIBJICHHS.

JlyueBast Monenb cBeta. crounuku cBera. [IpsmosnuHeitHoe pacipocTpaHeHHe
ceera. 3armenuss Connna u Jlynsl. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomsieHusi cBera. llosHOe BHyTpeHHee
OTpa)keHHE cBeTa. Vcronb30BaHME MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX
CBETOBO/IAX.

JIunza. Xon nydeit B mun3e. OnTudeckas cuctema ¢oTtoariapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bau3opyKocTh U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekrp. OmnbiTel HbtoTtona. Cnokenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE PACTIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBOI.

Xox mydei B coOOMparomieil JInH3e.

XoJ JIydeu B paCCeUBAIOIIECH JIUH3E.

[Tonyuenue n300pa>keHU ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mopenp riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.

12. [Tonydenue 6enoro cBerTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.
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Jlabopamopnuie padomot u onvimol.
1. HccnenoBanue 3aBUCHUMOCTH yrila OTpaKE€HUs CBETOBOIO Jiyya OT Yrjia
NaJCHUS.

2. M3ydeHue xapakTepUCTUK M300paXKEHUsS MPeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yrila MPEIOMJIEHUS CBETOBOrO Jyda OT yrJia

naJieHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. Tlomydyenue n300paxeHH ¢ MOMOIILIO COOMPAIOIIEH JTHH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUSI MU ONTHUYECKON CHIIBI coOuparouieit
JIUH3BI.
6. OIBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OOBITBl MO BOCHPUSTHIO LBETA MPEAMETOB IMPU UX HAOIIOJECHUU 4Yepe3
I[BETOBbIC (DUIIHTPHI.
KBanToBbIe iBJIEHUS.

Oneitel Pesepdopna m mmanerapHas Mojenb atoma. Monenb atoma bopa.
Ucnyckanue u norioiieHre cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO
snapa. HykinoHnHast Mojieab aToMHOTO sijpa. M3otonbl. PainoakTuBHbIC MpeBpaIieHUs.
[Tepuon nmostypacmnaja aTOMHBIX SIAEP.

SAnepHbie peaknuu. 3aKOHBI COXPAHEHUsI 3apsiIOBOTO U MAacCOBOTO YHCET.
DOHeprus CBsA3U aToOMHbBIX sijep. CBsizb Macchl W 3Hepruu. Peakuuun cuHTE3a M
nenenus anep. crounuku sneprun CosHIa U 3BE3 L.

Anepnas sHepreruka. JleWCTBUA pPaAMOAKTUBHBIX M3JIYUYEHUH HA JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U MOTJIOIICHUS.

2. CrnekTpsl pa3JIMuHbIX Ta30B.

3. ConekTp Bogopoza.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOMIUX U3TyUYCHUN.

6. Peructparus uzinydeHust IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH

(o ororpadusam).

3. Usmepenue paanoakTuBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IAIOIIIUIA MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOMINI MOYJIb TTPEAHA3HAUEH ISl CUCTEMAaTU3alluu U
000011IeHNs] TPEIMETHOTO COJEPKAHUS U OMNBITA JEATEIbHOCTH, MPUOOPETEHHOTO
IpyU M3YyYCHUU BCEro Kypca (PU3MKHU, a TaKkKe JJIsi MOJATOTOBKHM K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMEHy 10 (U3HMKe i1 OO0ydJarolIuxcs, BBIOPABIIMX STOT
y4eOHBII mpeaMer.



[Ipu u3ydyeHHH TAHHOTO MOJYJISI PEATH3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NESTENHPHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHHUE TMPEIAMETHBIX H
METANpEeJIMETHBIX  IJIAHUPYEMBIX  PEe3yibTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUM TPUPOABI W TEXHUKU, OBJAJCHHE YMEHHSIMHU OOBACHITH (U3UUECKUE
SBJICHHSI, TIPUMCHSS TIOJyYCHHBIC 3HAHWS, pemaTh 3aJadyd, B TOM YHCTE
KauyeCTBEHHBIE U DKCIIEPUMEHTAITHHBIC.

[TpuHIMIHATBHO MEATEIBHOCTHBIA XapaKTep JaHHOTO pasjelia peajln3yercs 3a
C4€T TOTO, YTO OOYJAIOITUECS BBITIONHSIOT 3aJaHusl, B KOTOPBIX UM MPETaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAaHWW pacro3HaBaTh W HAY4YHO OOBSICHSITH
dus3rUecKue SBICHUS B OKPY’KAIOIICH MPUPO/IE U TTIOBCETHEBHOM JKU3HHU;

UCTIOJIb30BaTh HayYHBIC METOJBI WCCIICOBAaHHUS (PU3NUYCCKUX SBJICHUN, B TOM
YUCIIE JJIS IPOBEPKH TUIIOTE3 U TOJTYUYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoJee Ba)KHBIX JOCTHKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HANpPUMEp, MPAKTHUYECKOTO HCITOJIB30BAHUS PA3JTMYHBIX HCTOYHHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHECHHSI BCEX H3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxxnas 3 TeM TaHHOTO MOJYJIsS BKITIOUAET IKCIIEPUMEHTAILHOE UCCIIEI0BAHNE
oboOmraromiero xapakrepa. Moysb 3aBepIiaeTcs IpoBEJACHUEM JUAarHOCTHYECKON U
OIIEHOYHOM pabOThI 32 KYpC OCHOBHOI'O OOIIEro 00pa3oBaHMUs.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne pu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAIPABJIEHO Ha

JOCTIDKCHUE JIMYHOCTHBIX, METANpEeAMETHBIX W TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbraTte uzyuenust Gpu3MKU Ha YpOBHE OCHOBHOTO OOILEro oOpa3oBaHUs Y

oOyyarorierocsi OyayT c(OpMUpOBaHBI CJEAYIOIIUE JIUYHOCTHBIE pE3yJIbTaThl B
YacTH:

1) mIaTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIEHUE WHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
bu3HUecKoil HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOro ¥ IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYXXJICHUHU OOIIECTBEHHO 3HAYHMMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUUYECKUM MPUMEHEHHEM OCTIKCHHM
bus3uKy;

- OCO3HAHUE BAXHOCTH MOPAJbHO-ITHYECKUX NPUHLHUIOB B JEATEIbHOCTH
YUYEHOT0;

3) 3cTEeTHY€eCKOr0 BOCIIUTAHUS

- BOCIIPUSTHE ACTETUYECKUX KadecTB (U3MUECKOW Hayku: €€ TapMOHHYHOTO
MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHUE IIEHHOCTU (PU3NUECKON HAYKH KaK MOUTHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABIIAIOLIEH KYJIbTYPHI;

- pa3BUTHE HAy4yHOU JI0003HATEIBLHOCTH, HWHTEpeca K HCCIEI0BATEIhCKON
JEATENBHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSi H IMOUUOHAJIBLHOI0 0JIArOMOJIyYHs:

- OCO3HAaHWE IIEHHOCTH Oe3omacHOro oOpa3a J>KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl O€30MacHOro0 TMOBEJACHUS Ha
TpaHCTIOPTE, HA JOpOorax, C JJIEKTPUUECKHUM H TEIJIOBBIM OOOpPYJIOBAHHEM B
JIOMAIIHUX YCIJIOBUSIX;

- cOpMUPOBAHHOCTH HaBBIKA peIICKCUU, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKoro € IpaBa y JAPyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE B pEUICHUWU TMPAKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpPraHU3alllK, TOPOIa, Kpasi) TEXHOJIOTHYECKOW U COLMAIBHOM
HAIPaBJICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHU;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOQEeCCHid, CBI3aHHBIX ¢ (PUBUKOIA;

7) 3K0JOrn4eCKOro BOCIIMTAHMS



- OpHUEHTaIus Ha NpPUMEHEHHE (U3MUECKUX 3HAHUW IS pelIeHHs 3a7ad B
00JIaCTH OKpY’)Karolleld cpeapl, IUIAaHUPOBAHUS TIOCTYNKOB M OLICHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIsL OKPY’KAIOLIEN CPEBI;

e - OCO3HaHUE TJIOOAIBHOIO XapakTepa 3KOJIOIMYECKUX MNpodiieM M MyTed Hux
peuieHus;

e 8) aganTanMu K HM3MEHAKIIMMCH YCJIOBHUSIM COLMAJIBHON W NPHUPOAHOI
cpeasl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUU IIPU BBINOJIHEHUH HCCIEAOBAHUN U IIPOEKTOB
(bu3nyecKoil HalIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

e - TIIOBBIUICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPaKTUYECKYIO
NeATENbHOCTD;

e - MOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHUH, B TOM uucie (HOpMyIHpPOBATh
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHUE Ne(HUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JacTh
bu3uKy;

e - IUJAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUMH;

e - CTpEMJICHHME aHAJIM3UPOBATH U BBISBISATH B3aMMOCBSI3M MPUPOJBI, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OILICHKAa CBOMX JEUCTBUM C YYETOM BIMSAHHUS HA OKPYXKAIOIIYIO Cpexay,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHUS MpOTrpaMMEbI 1O (GU3HKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanmsi y oOywatomerocs OyayT cOOpPMUPOBAHBI MeTampeaMeTHbIE
pe3yJbTaThl, BKIIOYAMOIINE MMO3HABATEIbHBIE YHUBEpPCAIbHBIE yUeOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIC  yYHUBEPCAJIbHBIE  y4eOHBIC  NIEUCTBHS,  PETYJISITHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aAeiicTBU:

e BBUSBIATHD M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBNIEHUN);

e YCTaHABIWBATh CYIIECTBEHHBIM MpU3HAK KJIacCU(PUKALUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTU U MPOTHBOPEYHUSI B pacCMaTpUBaeMbIX (akrax,
JTAHHBIX U HAOJFOICHHSIX, OTHOCAIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIBIATH TMPUYUHHO-CIEJACTBEHHBIC CBSI3M MPU HU3YYEHUU (U3HUUECKUX
SIBJICHHA M TIPOIIECCOB, JENIAaTh BBIBOJBI C MCIIOJIB30BAHUEM JIEAYKTUBHBIX H
WHIYKTUBHBIX yMO3aKJIIOUCHUN, BBIIBUTATh THUIMOTE3bl O B3aMMOCBSI3AX
(bU3UYECKUX BEJIMYUH;



CaMOCTOATENILHO BBIOMpaTh Croco0 pelreHus yueOHoi (usmdeckoil 3amauu
(cpaBHEHHME  HECKOJIBKMX  BapUMAaHTOB  pEIICHMs, BbIOOp  Haumbojee
HOJXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejiLCKe 1eHCTBUA:

UCII0JIb30BaTh BOMPOCHI KAK MCCIIEI0OBATEILCKUM HHCTPYMEHT TO3HAHMS;
MPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
bu3HYeCKUil  DKCIEPUMEHT, HEOONBIIOE MCCIEeNOBaHUE (DUIUIECKOTO
SIBJICHUS,

OIICHUBATh HAa MPUMEHUMOCTD M JOCTOBEPHOCTHh MH(OPMAITUIO, TTOTYUECHHYIO
B XO/I€ UCCJIEIOBAHUSI WJIN HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIEHUS M BBIBOJABI MO pe3yJibTaTam
POBEIEHHOTO HAOIIOCHUS, OTbITa, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJbHEWIlee  pa3BUTHE  (PUBHUECKUX
MPOLIECCOB, a TAKXKE BBIBUTAThH MPEATONOXKEHHUSI 00 MX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHATh Pa3UYHbIE METOMbI, HHCTPYMEHTH U 3alpOCHl TMPU TOUCKE H
orbope uHpOpPMAlUU WM JAHHBIX C YYETOM TMPEJIOKEHHOW YyUeOHOU
buzuYeckoil 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH WH(GOPMALIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHHS
uH(pOpMAIIMU U WLTIOCTPUPOBATH PEIIaeMble 3aa4l HECIOKHBIMU CXEMaMH,
qarpaMMaMu, MHOU TrpauKoil 1 ©X KOMOMHALUSAMH.

KoMMmyHnkaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBHUA:

B XoAe OOCyXJAeHHs y4eOHOro marepuaia, pe3yiabTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI U
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud W MOJACpKaHue
OJaro’kejaTeIbHOCTH OOIIEHHUS;

COTIOCTABIIATH CBOW CYXKJICHHUS C CYKICHUSIMH IPYTUX YYACTHHKOB JHAJIOTA,
0OHapyKUBaTh PA3JIMINE U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;

myOJUYHO TIPENCTABIATH PE3YJIbTATHl BBIMOJTHEHHOTO (PU3WYECKOTO OIbBITA
(9KCTIEpMMEHTa, UCCIICOBaHUS, TIPOCKTA);

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYTBHON
pabOTHI IPH PEIICHUN KOHKPETHOM (PU3NUYSCKOM TTPOOIIEMBI;

NPUHUMATh TICJIM COBMECTHOM JIEATeIIbHOCTH, OPTAaHU30BBIBAThH JICHCTBHS 110
e€ JOCTIKECHHIO: PacIpeAeisiTh POIH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM pabO0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;



BBINOJHATh CBOIO 4acTh pabOThI, JOCTUras KaueCTBEHHOTO pe3yJibTaTa IO
CBOEMY HANPABJIEHUIO U KOOPAUHUPYS CBOU JNEUCTBUSA C APYTMMH YICHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMH OPOAYKT O KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYalHsIX, TPEOYIOIMIMX JIs
perieHus: GU3NUeCcKuX 3HaHUM;

OpPUEHTHPOBATbCA B  Pa3IMYHBIX  MOAXOJAAX  MPUHATHS  PELIECHUN
(MHIMBUAYaJIbHOE, NPHUHITHE pEIICHHs B TpyNIe, MPUHATHE pelIeHUuN
TPYIIO);

CaMOCTOSITEJIBHO COCTAaBJIATh AJITOPUTM peLICHUs (PU3NYECKOM 3a7aud WM
IUTaHa HCCIENOBAaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh MPEAJIaraeéMble BApUaHThl PEILICHUH;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJ'II), IMOIHUOHAJIBHBbIN HHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ U3MEHEHHUS;
OOBSACHATh  TPUYMHBI  JOCTIDKEHUS  (HEIOCTIDXKCHHS)  pe3yJIbTaToOB
NeSATEeIbHOCTH, JIaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHHS
(bU3UYECKOro UCCIIe0BaHUs WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
U3MCHUBIIIMXCS ~ CUTyallMii, yCTAaHOBJICHHBIX  OIMMOOK,  BO3HUKIIHX
TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YIbTATA LEIU U YCIOBUSIM,;

CTaBUTH ce0s HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIOopa WIM JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
pU3HABATh CBOE MPABO Ha OMIMOKY MPH pelieHnH (HU3UUECKUX 3a/1a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.

NNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 7 Kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh MOHATHS: (PU3MYECKUE U XUMHUECKHUE SIBJICHUS, HAOI0IeHHE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, CAWHHUIBI (U3MYCCKUX BEIUYHH, aTOM,
MOJIEKyJla, arperaTHble  COCTOSIHMS  BemiecTBa  (TBEpAOE,  KHJIKOE,
razoo0pa3Hoe), MeXaHW4YeCKoe JIBMKeHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaCKTOpHUS, PaBHOJEHCTBYIOMmAs cuia, nedopmarus
(ympyrasi, TiacTU4eckasi), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;



paznuyath sBiaeHUs (Auddys3us, TEMIOBOE IBMIKEHHWE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JBW)XXEHUE,  HHEpLUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUVIEHHON OCBIO
BpallleHUs, Iepefadya JaBJICHUS TBEPABIMU TENaMU, KUJIKOCTSIMU U ra3amu,
atMoc(epHOe JaBlieHHE, IUIaBaHUE TeJ, MPEBpAIICHU MEXaHUYECKOM
SHEPruu) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTb  IPOSBIECHUE  WU3YUYCHHBIX  (PU3MYECKUX  SIBICHUA B
OKpy)XarollleM MHpe, B TOM 4YHClIe (QHU3UUYECKHE SBICHHUS B TPHUPOIC:
IPUMEPHI JBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMM B JXUBOM W HEXKUBOHU
Ipupose, AEHUCTBUE CWIBI TPEHUS B TPHUPOAE M TEXHHUKE, BIMSIHUE
aTMoc(epHOro AaBJIEHUs Ha XKMUBOW OpPraHM3M, IUIaBaHHWE pPbIO, pblUyard B
TE€Je 4YeJIOBEKa, MPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 337adyy B y4eOHYIO,
BBIJIEJISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUM;
ONMKCHIBATh WM3YYEHHBbIE CBOWCTBA T€A U (PU3MYECKHUE SIBICHUS, UCIOIb3YS
¢usnyeckue BeIMUUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh,
CKOpPOCTb, CPEAHSA CKOPOCTb, CHJIA YIPYTOCTH, CHJIa TSKECTH, BEC TeEa,
CuJia TpeHus, JaBjeHue (TBEPIOro Tena, )KUIKOCTHU, Ia3a), BRITAIKUBAOIIAS
cuila, MexaHuuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHUJIBI,
KOO(QOUIUEHT TOJE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKas H
NOTEHUMANbHAsL JHEPrusi), MpH ONMCAHUM NPABWIBHO TPAaKTOBAThH
(U3NYECKU CMBICI HCTIONb3yEeMbIX BEIHYWH, UX 0003HAYCHHS U €IUHUIIBI
(¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3HYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEN PU3NUECKUX BETUUNH;

XapaKTepHU30BaTh CBOWCTBA TN, (U3UYECKUE SBJICHHUS U MPOLECCHI,
UCIIOJIb3Ys TPaBHUJIa CIOXKEHUs CWJ (BIOJb OJHOW mpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHsl peluara (Oioka),
«30JI0TO€ MPABWIO» MEXAaHHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW JDHEPIUH,
Opy 3TOM J1aBaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCBIBATH €TI0
MaTeMaTH4YECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SBJICHUS, IIPOLIECCH] U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalHUd NPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JIornyeckux
IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBIICHU,
(pu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIE 3a7a4d B 1—2 1eWCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIbI,
CBsI3bIBatOLME (PU3NYECKUE BEIMUYMHBL: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJ1a4uM
3aMHUChIBaTh KPAaTKOE YCIOBUE, MOJCTaBIATh (PU3MUECKUE BEIUYUHBI B
GopMysibl ¥ HPOBOAUTH PACUETHI, HAXOAUTh CIIPABOYHBIE JIaHHBIE,



HEeoOXonuMble IS pelIeHus  3aj]ady, OIEHUBATh  PEATUCTHYHOCTH
NOJTy4YeHHOU (PU3MUeCKON BEIHUNHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TMPU T[OMOIIH
(¢U3NYECKUX METO/IOB, B OMHUCAHWUU HMCCIEIOBAHUS BBIACIATH MPOBEPSIEMOE
peanoiaokenrue (TUMOTE3y), pa3nudaTh U UHTEPIPETUPOBATH MOTYICHHBIN
pe3yNbTaT, HaXOAWTh OIMIMOKH B XOJE OMbITa, JeJaTh BBIBOJBI IO €ro
pe3ynbTaTam;

IIPOBOJIUTH OTBITHI 0 HAOTIOACHHUIO (PU3UYECKUX SIBICHUN WA (QU3NIECKUX
CBOMCTB Tenm: (HOpMyIHpOBATh MPOBEPSIEMbIC MPEANONOKEHUs, COOMUpaTh
YCTaHOBKY W3 TIPEUIOKCHHOTO OOOpYyJOBaHUS, 3alUCHIBATH XOJ ONBITA U
bopMyIIHpPOBATH BHIBOJIHI;

BBITIOJTHSTH TPSIMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa,
CWJIBI M TEMIlepaTypbl C HCIOJIb30BAaHMEM aHAJIOTOBBIX U HU(MPOBBIX
npuOOpoB, 3amUChIBaTh MOKa3aHUA MPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IPOBOJUTH HCCJIEIOBAHUE 3aBHCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
JIpYrol C WCHOJb30BaHWEM TPSAMBIX HW3MEpPEHU (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIKYIIETOCS Tella OT BPEMEHH JIBIDKCHHUSI TeJa, CHIIBI TPECHUS
CKOJIbKEHUS OT Beca Tella, KadyecTBa OOpaOOTKH IMOBEPXHOCTEH Tel H
HE3aBUCHMOCTH CUJIbl TPEHHsI OT IUIOMIAJ CONPUKOCHOBEHHS TEJ, CHIIBI
YOPYTOCTH OT YJIMHEHUS TMPY>KWHBI, BBITAIKUBAIONICH CHIIBI OT 00BEMa
NOTpYXKEHHON YacCTH Tela U OT IJIOTHOCTH >KUJKOCTH, €€ He3aBUCHMOCTH OT
IUIOTHOCTH Tella, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEeJ0, YCIOBHMA
IUTaBaHUS Tell, YCIOBUW paBHOBECHS phlyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM yU4E€OHOTO MCCIIEOBAaHUS, COOMPATh YCTAHOBKY U BBITIOJIHSTH
U3MEpEHMs], CIeAysd MPEeAIOKCHHOMY TUIaHy, (UKCHPOBATh PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3UYECKHX BEJIMYMH B BUJIE TMPEIIOKEHHBIX
TaOIUI] ¥ TPaQUKOB, /IETATh BEIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHUS;
POBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA KUAKOCTU M TBEPJOTO TeNa, CHJIa TPEHUSI CKOJIbKEHUS, TaBICHHUE
BO3/lyXa, BBHITAIKUBAIONIAS CHJIA, JIEUCTBYIOIIAs Ha TOTPYKEHHOE B
KHUJIKOCTh TeJI0, KOA(D(PHUIIMEHT MOIe3HOTO NeHCTBUS MPOCTHIX MEXaHU3MOB),
cinenyss TPEAJIOKCHHOW WHCTPYKIIMM: TIPU  BBIIOTHCHUH W3MEpPEHUN
coOMpPAaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYCHUE MCKOMOM
BEJTUIHHBL;

COONIOaTh TIpaBHUJIa TEXHUKH OE30MMACHOCTH IMpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM,;

yKa3bIBaTh MPUHIIMIIBI JEHCTBUS MIPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, IUHAMOMETpP, COOOMIAIOIINECs COCYIbl, OapoMeTp, phIvar,
MOJIBV)KHBIN M HEMOJIBY)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepu30BaTh  MPUHIUIBI  JEUCTBUS  W3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONUCaHus (B TOM YHCIE:
NOJAIIMITHAKY,  YCTPOMCTBO  BOJONPOBOAA, THMAPABIMYECKHA  IIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, aPEOMETP), UCIOJb3Ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SIBICHUI U HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOUTH IPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
oOecniedueHrs 0€30MacHOCTHU MPH OOpaIlleHUuH ¢ MPUOOPaMU U TEXHUYECKHUMHU
YCTPONCTBAMH, COXPAHEHUS 3/I0POBbSI U COOJIOJICHUSI HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOILIEH CpeIe;

OCYHIECTBJISITh OTOOp HMCTOYHMKOB HWH(popmanuu B MuTepHere B
COOTBETCTBUM C 3a/IaHHBIM MOMCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOIIUXCS
3HAHUW W NyTEM CpPaBHEHUS PA3IUYHBIX HUCTOYHUKOB  BBIAEISTH
uH(poOpMaIMIO, KOTOpas ABISIETCS MNPOTUBOPEYMBOM WM MOXET ObITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMNOJHEHUU YYEOHBIX 3aJaHUil HAay4YHO-MOMYJISIPHYIO
AuTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBbIE MaTEpUalIbl, PECYPCHI
cetu MHTepHer, Bianerb NpuéMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HH(POPMAIIUK U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHBIE KpaTKHW€ MHCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 WCTOYHUKOB WHGPOpMAIUU (PU3NYECKOTO COACPKAHHS, B TOM
YHuCie MyOJIMYHO JeNaTh KPaTKHe COOOIEHUS O Pe3ysibTaTax MPOEKTOB HIIU
y4e€OHBIX HCCJEIOBAHUI, NMPH ATOM T'PAMOTHO HCIOJb30BaTh H3YUYECHHBIN
NOHATUHHBIA ammapaT Kypca (U3UKH, COIMNPOBOXIATh BBICTYIUICHUE
MPE3EHTAIUEN;

IpPU  BBIOJTHEHUH YYEOHBIX TPOEKTOB W MCCIEIOBAHUN pacHpelessTh
00s3aHHOCTH B TpYIIIIE B COOTBETCTBHUM C TIOCTABJICHHBIMU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHHEM IIJlaHAa JICWCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIA  BKJaA B  JIEATENBHOCTh  TPYNIbL,  BBICTPaUBaTh
KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kiacce npeaMeTHble pe3yjbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BATh NOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSIHMSA BENIECTBA, KPUCTAUIMYECKUE U
amop(dHbIe Tesa, HACKHIIIEHHBIH U HEHACHIIICHHBINA Tap, BIAKHOCTb BO3lyXa,
TeMIIepaTypa, BHYTPEHHSISI SHEPrUs, TEIUIOBOW IBUIaTENlb, 3JIEMEHTAPHBIN
AIEKTPUYECKUM 3apsl, SJECKTPUUYECKOE I10JI€, MPOBOJHUKA U JAUAJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pazinyuath SABJIEHUS (TEIUIOBOE paCIIMPEHUE M CXKaTue, TeIvlonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHMWE, KANWUIAPHBIC SIBIICHUS, HUCIIAPCHHUE,



KOHJICHCAllUs, IUIABJIEHUE, KpHUCTAJUIM3alus (OTBEpAEBAHUE), KUIICHUE,
Teruionepeaaya (TemIonpoBOAHOCTb, KOHBEKIIMS, U3YyUEHUE), HIEKTPU3aLUs
TE€J, B3aUMOJECHCTBUE 3apsiiOB, NEWCTBHS IEKTPHUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWMOJECICTBME MAarHUTOB, ACHCTBME MArHUTHOrO IMOJISI Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas HHIYKLUHsA) IO OINUCAHUIO HX
XapaKTEPHbIX CBOWCTB MU HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JAAHHOE
busndecKoe SBICHHCE,

pacno3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpy)XarollleM MHpe, B TOM 4YHClIe (QHU3UUYECKHE SBICHHUS B TPHUPOIC:
MOBEPXHOCTHOE HATSKEHUE U KANWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAILIBI
B npupoze, usnyyenue ConHia, 3amep3aHue BOJOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUUYECKUE SBJICHUS B
aTMocdepe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JI€ 3€MIIH,
Apeld moJrocoB, posib MAarHUTHOTO TOJSI JUISL KU3HU Ha 3emuie, MOJSpHOE
CUSIHUE, [IPU 3TOM NEPEBOJIUTH MPAKTUUECKYIO 3a/1ayy B YUEOHYIO, BBIJIEISATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUYECKUX SBIICHUN;

OMUCHIBATh W3YYEHHBbIE CBOWCTBA T€l U (PU3MYECKHUE SIBICHUS, UCIOJIb3YS
¢usnyeckue BETUYUHBI (TemIiepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIUYECTBO
TEIUJIOTHI, yJIeJbHAs TeINIOEMKOCTh BEILIECTBA, YeIbHas TEIJI0Ta MJIaBJICHHUS,
yJAellbHas TeIUIoTa napooOpa3oBaHusl, yIeIbHas TEIIOTa CrOPAaHUs TOILINBA,
KO3 (PUIIMEHT TO0JIe3HOTO JEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/lyXa, AJIEKTPUYECKUN 3apsi, cuia TOKa, 3JIEKTPUUYECKOE
HaIpsSKEHHE, COMPOTUBIICHHE TIPOBOJHMKA, YAEIbHOE COMNPOTHUBIICHUE
BELIECTBA, padOTa M MOUIHOCTh AJIEKTPUYECKOrO0 TOKa), MPU ONUCAHUU
OPaBWJIBHO TPaKTOBaTb (PU3UYECKUI CMBICI HCHOJB3YEMBIX BEJIMYUH,
0003HAUEHUA W €IUHULBl (PU3MYECKUX BEIUYHUH, HAXOJIUTh (HOPMYJIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3HUECKHUE SIBICHHS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC TMOJOKEHUS MOJIEKYJISIPHO-KMHETHYECKON Teopuu
CTPOEHHUS BEIIECTBAa, NPUHLHUII CYNEPHO3ULUUU NoJied (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaja, 3akoH OMa Juisl ydacTKa Ienu, 3aKOH
Jixoyns—JIeHua, 3aKk0OH COXpaHEHUsl SHEPTHH, IPHU 3TOM JaBATh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHHUE,
OOBACHATH (PU3MYECKUE IMPOLIECCHl U CBOMCTBA TE€lI, B TOM YHUCIE U B
KOHTEKCTE CUTyalHll MPaKTUKOOPUEHTHUPOBAHHOTO XAapaKTepa: BBIABISTH
IPUYUHHOCIIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHUE M3 1—2 JOrMYecKHx
mIaroB ¢ omnopod Ha 1-2 U3Y4YEHHBIX CBOMCTBAa (U3UYECKUX SBIICHUH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3aJ]a4i B 2—3 JeMCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBaIOLIME (PU3UUECKUE BETUUYMHBI: HA OCHOBE aHAIM3a yCJIOBUA 3a/1aud



3aMHUChIBaTh KPATKOE YCIOBHE, BBISABIATh HEIOCTATOK JIAHHBIX JIJISl PEIICHUS
3a/ayu, BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NIl €€ pEeIICHUs,
OPOBOAUTh PACUYETHl M CpaBHUBATh IOJYYEHHOE 3HA4YE€HHUE (U3NYECKOM
BEJIMUMHBI C U3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MpPH I[OMOIIU
($u3MUECKMX METOJ0B, HCIOJIb3Yysl OINHCAHWE MCCIEIOBAHUSA, BBIICIATh
IPOBEPAEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh  IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, 1€NIaTh BHIBObL;

IPOBOJUTD OMBITHI MO HAOTIOACHHUIO (PU3UUECKUX SIBICHUM WM (PU3HUECKUX
CBOMCTB TeJ (KanWUIPHBIC SIBJICHUS, 3aBUCUMOCTb JJaBJICHUS BO3/IyXa OT €ro
00BEMa, TemmnepaTrypbl, CKOPOCTH Ipoliecca OCThIBAaHUS W HArpeBaHMs MpU
U3ITyYeHUH OT I[BETa U3JIydaroliei (IOrIomaroleii) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIEPATYPHI KUJIKOCTH M IUIOIIAAU €€ MOBEPXHOCTH,
UIEKTpHU3alUsl TEI W B3aUMOJEHCTBHE  BJIEKTPUYECKUX  3apsIOB,
B3aMMOJIEUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsi MarHUTHBIX NOJEH
MOCTOSTHHBIX MarHuTOB, JIEWCTBUS MAarHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOABUTATENSI IOCTOSHHOTO TOKA):
dopMynIupoBaTh MpPOBEpSIEMblE MPEANONIOKEHHs, COOUPATh YCTAaHOBKY U3
PEAJI0KEHHOT0 000pYy/I0BaHUSI, ONMUCKHIBATh XOJ| OIbITa U (POPMYJIHPOBATH
BEIBOJIBL;

BBITIOJIHATD MPSIMbIE U3MEPEHUsI TEMIIEpaTyphbl, OTHOCUTEIbHON BIKHOCTU
BO3/lyXa, CWJIbl TOKa, HANpsSDKEHUS C MCIHOJb30BAaHUEM aHAJIOrOBBIX
npuOOpOoB M JATYUKOB (DU3MYECKUX BEJIUYHMH, CPAaBHUBATh PE3YJIbTaTh
U3MEpEHUH ¢ y4€TOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCJIEIOBAHUE 3aBHCUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
Ipyroi ¢  HCHOJB30BAHMEM  MPSAMBIX  U3MEPEHU  (3aBHCHUMOCTH
CONPOTHUBJIEHUS ITPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAIN [TONIEPEYHOIO CEUEHUS
U YAEIBHOIO CONPOTHBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYLIETO
4yepe3 INPOBOJHUK, OT HaIpsSHKEHUS Ha [POBOJHUKE, MCCIEIOBAaHUE
MOCJIEIOBATENBHOTO W MapaJyIeIbHOTO  COCIMHEHMH  MPOBOIHUKOB):
IUTaHUPOBATh HCCIIEAOBAaHNE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHMUS,
cienysi NPEJIOKEHHOMY IUIaHy, (DUKCUPOBATh pPE3yibTaThl MOJYYEHHOU
3aBHUCHUMOCTH B BUJE TaOIuUIl U TpaduKOB, JAeNaTh BBIBOJBI MO pe3ylibTaTaM
UCCJIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MepeHus (usnyeckux BeauuyuH (yIenabHas
TEMI0EMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOIHUKA, pab0Ta U MOIIHOCTh
ANEKTPUUECKOTrO TOKa): IUTAHUPOBATH U3MEPEHHUS, coOupaTh
DKCIIEPUMEHTAJIbHYK) YCTAHOBKY, CIEAys IPEUIOKEHHON HWHCTPYKLHMH, U
BBIUMCIISTH 3HAUCHNE BEIHMUMHBI,

coOmro/1aTh TpaBuiIa TEXHUKH O€30MaCHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM,;



e XapakTepU30BaTb MPUHIUIBl  JCHCTBUS  M3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMHUCaHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBasi TypOuHA, aMIepMETp, BOJIBTMETP,
CYETUMK DJIEKTPUYECKOW DSHEPIHM, BJIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTesbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
PEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSIHHOTO TOKa),
UCTIOJNIb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKHX SIBICHUN M HEOOXOIMMBbIE
(u3nyeckue 3aKOHOMEPHOCTH;

e pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpHI 10 CXEMaM M CXEMaTHUYHBIM PUCYHKaM (JKUIAKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, THUIPOMETP, JABUTaTellb BHYTPEHHErO0 CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LENed C
NOCJIEIOBATENbHBIM U IMAPAJUICIbHBIM COECJUHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBbIE 0003HAYEHHUSI 2JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTH MH(DOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUS  (PU3MYECKUX 3HAHUW B TIOBCEAHEBHOW JKM3HH  JUIS
oOecrieueHus: 0€30MACHOCTHU NMPHU 00pallEeHNU ¢ TPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbs U COONIOICHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPY>KaloIllel Cpejie;

e OCYHIECTBIISATH MOMCK MH(pOpMaLuu (Hu3nueckoro coaepxxanus B lutepuere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHUS JOIOJIHUTEIbHBIX
UCTOYHUKOB BBLICTATh MH(OpPMALNIO, KOTOpasi SBISETCS MPOTUBOPECUUBOMA
WA MOKET ObITh HEIOCTOBEPHOM;

e HCIOJb30BaTh NPHU BBHINOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-NOIMYJISIPHYIO
AUTEpaTypy (pU3MUECKOro coAep KaHUs, CIPABOYHBbIE MaTEpUasIbl, PECYPCHI
cetu MHTepHer, Bnanerb NpuéMaMH  KOHCHEKTUPOBAHUS  TEKCTA,
npeodpazoBaHusl HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE NUCHBMEHHbIE M KpATKHE YCTHbIE COOOIICHMS,
0000mass MHPOPMAIMIO M3 HECKOJIBKHX HMCTOYHHUKOB (DH3MUECKOTO
coJiepKaHusl, B TOM YHUCIE MyOJIMYHO MPEICTABIATh PE3YJIbTAThl IPOESKTHOM
WIM UCCJIEI0BATEIbCKON JIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYEHHBbI MOHATHMHBIN ammapar Kypca (U3HMKH, COIPOBOXAATH
BBICTYIUICHUE ITPE3EHTALUEH;

e IIPU BBHIIOJHEHUM YYEOHBIX NPOEKTOB M HCCIEAOBAHUN (U3NYECKUX
IPOLIECCOB paclpeAensaTbh OO0S3aHHOCTH B TpyHIe B COOTBETCTBUH C
[OCTaBJICHHBIMU 33/Jla4aMU, CJIEIUTh 3a BHIINOJHEHUEM IUIaHA JACUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NEATENBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoniy oOyueHus B 9 Kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIONb30BaTh  NOHATUA: CHCTEMA OTCU€Ta, MaTepHalbHas  TOYKAa,
TPaeKTOpHUs, OTHOCUTEIHHOCTh MEXAHUYECKOr0 JBIKCHUS, Jaedopmarius
(ympyrasi, TmJIacTUYecKasi), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TMEPEerpy3kH, LUEHTP TKECTHU, aOCOIMIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHWYECKHUE KoieOaHus u
BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKaja
AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh M JallbHO30PKOCTh, CTICKTPHI
UCIyCKaHUs W TOIJIOUIeHUs, anb(da, 6eTa- U ramMma-u3Iy4eHHs, U30TOIbI,
sIIEpHAsI DHEPTEeTHUKA;

paznuyaTh SIBIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKEHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJIHOE
najieHue Tell, PaBHOMEPHOE IBIKEHHE IO OKPYXKHOCTH, B3aUMOJIECHCTBUE
T€J, PEAKTUBHOE JIBWKEHHUE, KOjeOaTelbHOE IBWKEHUE (3aTyxarolue u
BBIHY’K/IEHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE IBUKEHHUE, OTPaKEHUE
3ByKa, MPSMOJMHENHOE pacipoCTpaHEeHUE, OTPAKEHHWE U MPEIOMIICHUE
CBETa, MOJHOEC BHYTPEHHEE OTPAKCHUE CBETA, paslioKeHHE OelIoro cBera B
CIIEKTP U CJIOKEHHE CIIEKTPaJbHBIX I[BETOB, TUCIIEPCUS CBETA, €CTECTBEHHAS
pPaaMOaKTUBHOCTh, BO3HHUKHOBEHHUE JIMHEHMYATOrO CIEKTpa HU3ITy4YEeHUs) MO
OMMCAaHUIO WX  XapaKTePHBIX CBOWCTB M HAa OCHOBE  OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUW B
OKpyXXatoleMm Mupe (B TOM uuciie (U3UYECKHE SBJICHUS B MPUPOJE:
NPWINBBI U OTJIMBBI, JABUXKEHUE IUIaHeT CONMHEYHOW CUCTEMBI, PEAaKTHUBHOE
JNBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB  JKUBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMHU, 3X0, I[BETA TEJI, ONTUYECKUE
SBJICHUA B npupoje, OuoJioruyeckoe  JCHCTBHE BUJINMOTO,
yIbTpaUOIECTOBOTO W PEHTICHOBCKOTO  M3JIYyYEHUH, €CTECTBEHHBIN
paauoOaKTUBHBIA (OH, KOCMHUYECKHE JYy4Yd, PAJUOAKTUBHOE U3IIyUCHUE
IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PATMOAKTUBHBIX U3IYyUYCHHI Ha OpraHu3M
YyeJoBeKa), MpU ITOM TEPEBOJUTH NPAKTUUECKYIO 3ajadyy B YueOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUUECKUX SBICHHM;
OMKCHIBATh WM3YUYEHHBbIE CBOWCTBA Tel U (PU3MYECKHUE SIBICHUS, UCIOIb3YS
dbusnuecknue BeTUYMHBI (CpPemHSsI W MTHOBEHHAash CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOpPEHHUE, MepeMelleHue, MyThb, YyTIIoBas
CKOpPOCTb, CHJAa TPEHHUSA, CUla YINPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJeHUs, BeC Teja, WMIYJIbC Tela, WMIYJIbC CHUJIBI,
MexaHuueckas paboTa U MOIIHOCTh, NOTEHIMAJIbHAsI SHEPrus Tena,
MNOJHATOTO HAaJ TMOBEPXHOCTHIO 3€MJIM, NOTEHUHUAJbHASI JHEPTHsl CHKATOU
NPY>KUHBI, KHHETUYECKAsl YHEPTHUs, MOJHAsI MEXaHWYecKasi SHEepPrusi, Mepuo;y
¥ YacToTa KoJjieOaHW#, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMJIEHUS Cpelbl), IPU OMHUCAHUHU



OPaBWIBHO TPaKTOBaTb (PU3UYECKUI CMBICI HCHOJB3YEMBIX BEJIMYUH,
0003HAUEHUA W E€IWHUIBl (PU3MYECKUX BEIUYMH, HAXOJIUTh (HOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIHYNH;
XapakTepu30BaTh CBOMCTBa Tel, (U3HUECKHUE SIBICHHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHUs SHEPruu, 3aKOH BCEMHPHOIO TATOTEHUS,
OPUHLHUI CYTIEPHO3UIMH CUJI, TPUHILIUII OTHOCUTENBHOCTU ["anmuiies, 3aKOHBI
HeloTOHa, 3aKOH COXpaHEHUS UMITYJIbCa, 3AKOHBI OTPAKEHUS U IPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsI0BOIO W MAaCCOBOIO YHUCEN MPHU SAEPHBIX
peakuusx, NpU OSTOM JaBaTh CIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa U
3aMKUCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLECChl U CBOWCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MNpPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISBIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMOpod Ha 2—3 HU3YYEHHBIX CBOMCTBAa (U3UYECKUX SBIICHUI,
(¢u3nyecKux 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3aa4u (OMUPAIOITUECS Ha CUCTEMY U3 2—3 ypaBHEHHUM),
UCTIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIUE (DU3MUECKHE BEIMYMHBL: Ha
OCHOBE aHaJiM3a YCJOBHS 3aJauyM 3alUChIBaTh KPaTKOE YCIOBUE, BBISBISTH
HEJOCTAIOINE WM M30BITOYHBIC JaHHBIE, BHIOMPATHh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIE JUIsl  PELIEHUs, NPOBOAUTH pacuyéTbl U  OLICHUBATh
PEATMCTUYHOCTD MOJTYYSHHOTO 3HAYCHHS (PU3UIECKON BEJTHMUMHBI,
pacrno3HaBaTh NpOOJEMBbI, KOTOPbIE MOYKHO pPEIIUTh MpPU I[OMOIIU
(U3HYECKUX METOJ0B, HCHOJIb3Yysl OINHMCAHWE MCCIEIOBAaHUSA, BBIICIATh
OpOBEpsiIeMOE  MPEANOJIOKEHUE, OLIEHWBAaTh  MPABUIBHOCTh  MOpsIKa
IIPOBEICHUSI KCCIIEIOBAHUS, AEJIaTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YIbTAThI
HaOJIIOJICHUH U OITBITOB;

IPOBOJUTH OIBITHI O HAOIIOAEHUIO (DU3UUECKUX SBICHUN WU (PU3NYECKHUX
CBOMCTB Te€a (M3y4ye€HHE BTOpPOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHUs
SHEPIrUH, 3aBUCUMOCTh IMEpPUOJA KOJEOAHWl MNPYXUHHOTO MAasTHHKA OT
Macchl Tpy3a M KECTKOCTU NPYXUHBI M HE3aBHUCHUMOCTb OT aMIUIUTY/]IbI
MaJIbIX KOJICOAHMM, MPSIMOJIMHENHOE PACIPOCTPAaHEHHE CBETA, Pa3OKEHHUE
0eJIoro cBeTa B CIEKTP, U3YUEHHE CBOMCTB M300pAKEHHSI B IIIIOCKOM 3€pKajie
U CBOMCTB H300pa)keHUs IpeaMeTa B coOuparolieil JMH3e, HaOIoJeHHe
CIUIOLIHBIX U JIMHEHYATBIX CIIEKTPOB M3JIYyUEHHS): CAMOCTOATEIBbHO COOUPATh
YCTaHOBKY U3 N30BITOYHOIO Habopa 000pyI0BaHUs, ONKUCHIBATh X0/ OIbITA U
€ro pe3yJbTaThl, GOPMYIUPOBATH BHIBOIBI;

OPOBOJUTH NPU HEOOXOIUMOCTH CEpPHUIO0 MPSMBIX H3MEPEHUH, OMpPEenesiss
CpelHee 3HAauyeHUE U3MepseMOd BeaMYMHbl ((POKYCHOE paccTosiHuE
coOuparomieid  JIMH3BI), OOOCHOBBIBaTH BBIOOp cmoco0a HW3MepeHus
(M3MepuUTeNbHOro Mpubdopa);



OPOBOJUTh  MCCIEJAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH IyTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM  JBMKEHMM ©0€3 HadyaJbHOM CKOpPOCTH, Iepuoja
KOJI€0aHU MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTPaKEHUs CBETA OT yTJja MaJeHHs U yria NPEeJOMIICHHs OT yIJIa MaJgeHus):
IUTAHUPOBATh  UCCIEJOBAaHUE, CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY,
(uKCHPOBaTh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEITUYUH
B BUJI€ TaOnu1l U TpauKoOB, A€JaTh BBIBOJBI IO PE3YJIbTATAM HCCIEA0BAHNUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETNYUH (CPEIHSASI CKOPOCTh
U YCKOpPEHHME Tela IpU PAaBHOYCKOPEHHOM JBW)KEHHUH, YCKOpPEHHE
CBOOOJHOTO TMAJEHUs, XKECTKOCTh NPYKUHBI, KOIP(PULUHUEHT TpEeHUs
CKOJIbJKEHUS, MEXaHMueckas paboTa M MOIIHOCTb, YacTOTa M HEPUOA
KOJI€0aHU MaTeMaTU4eCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKas CHUJIa
coOuparomel JIMH3bI, PaJUOaKTUBHBIM (DOH): IUIAHMPOBATh H3MEPEHMUS,
coOHpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIeays
OPEUIOKEHHON  MHCTPYKIMHM, BBIUMCIATH  3HAUEHUE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJYUYEHHbIE PE3YyJIbTaThl C YYETOM 3a/IaHHOM MOTPEIIHOCTU
U3MEPECHUN;

coOJr0/1aTh MpaBuila TEXHUKH O€30MaCHOCTH MpU padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

pa3iauyaTh OCHOBHBIE TPU3HAKM W3YUYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepHalIbHasl TOUYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUEUHBII UCTOYHHK CBETA,
Jqy4, TOHKas JMH3a, IUIAHETapHash MOJEJIb aroMma, HYKJIOHHas MOJEJb
aTOMHOTO $71pa;

XapaKkTepu30BaTh  NPUHLUIBl  JEHCTBUS  M3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONUcCaHus (B TOM YHCIIE:
CIUJOMETP, JATYUKHU MOJIOXKEHUS, PACCTOSHUS U YCKOPEHUs, paKkeTa, 3X0JoT,
OUYKM, MEPUCKOI, QoToamnmnapaT, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOII,
J03UMETp, kamepa BuibcoHa), UCIONb3ys 3HaHUS O CBOMCTBaX (PU3MUYECKUX
SABJICHUM U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX MPOLECCOB MPHU
pelIeHrnr y4eOHO-TTPAKTUUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI I TTOCTPOCHUS
N300pakeHU B IIJIOCKOM 3€pKajle U coOuparoiiei JuH3e;

OPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMALIMIO O MPUMEPaAX) IPAKTUYECKOTO
UCTIOJb30BaHUS  (PU3MYECKUX 3HAHUW B TIOBCEAHEBHOW JKM3HM  JUIS
oOecrieueHus: 0€30MACHOCTHU MPU 0OpAILEHUU ¢ TPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbsl U COONIIOIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;

OCYIIECTBIIATh MOUCK MH(pOpMaLuu (HU3nUecKoro coaepxxanus B luTepuere,
CaMOCTOATENbHO  (POpMyNIMpYysl TOMCKOBBIM 3ampoc, HAXOJIUTh MYTHU



ONpeseNieHUs] JOCTOBEPHOCTH IOJyYEHHOM HWHGPOpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh IPHU BHIIOJHEHUH YUYEOHBIX 3aJlaHUN HAy4HO-TIOMYJISIPHYIO
auTepaTypy (pu3mdeckoro coaep)kaHus, CIPaBOYHBIC MaTEpHUalbl, PECYPCHI
cetu UWHrepHer, Biazerb nOpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
MHQOPMALIMM U3 HECKOJBKUX MCTOYHHKOB (PU3UUYECKOTO COJEpKaHMUS,
nyOJIMYHO TPEICTaBIATh Pe3yJbTaThl MPOEKTHOW WM HCCIEAO0BATEIHCKOM
AESTeIbHOCTH, TIPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUEHHBIN MOHATHHHBIN
ammapaT H3y4aemMoro pasnaena (U3MKH W COMPOBOXKIATh BBICTYIUICHHE
Hpe3eHTalHel ¢ y4€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yecTBo yacoB JJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3ieioB u (undposbie)
Kontpoasnbie | IlpakTuueckue
n/m| TeM NPOrpamMMblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa
bu6morexa [JOK
1.1 ®dusmka - HayKa o one 2
HI3HIa - HayKa O pHpo https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 ) 2 1
HSHHCCKHC BETHHUHBT https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4YHBIN METOL ) 1 bubnuorexa [JOK
' MO3HAHMS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHHH BelleCTBA
bubmuoreka [{OK
2.1 C 1
TpocHHe Betectsa https://m.edsoo.ru/7f416194
27 JIBr>KeHuE 1 B3aUMOJICHCTBUE 5 | bubmuoreka [JOK
' YaCTHUI] BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHble COCTOSIHUSA ) bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xkeHHe U B3auMOo/ieilicTBHE TeJl
bu6mmoreka [JOK
1 M 3
3 CXAHMHICCKOT ABHAKCHHIC https://m.edsoo.ru/7f416194
bub OK
3.2 WNuepius, Mmacca, INIOTHOCTh 4 1 nosmorexa I

https://m.edsoo.ru/7f416194
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bu6mmorexa [JOK

. .B 14 2
3.3 Crna. Bret cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
aBienue. [lepemaua
4.1 HaBneHHs[ TBE ; SMI/I TeaaMu 3 bubmmorexa LIOK
' A P ’ https://m.edsoo.ru/7f416194
JKMJIKOCTSIMH U ra3zaMu
bu6mmoreka [IOK
4.2 | Hapnenue xuukoctn > https://m.edsoo.ru/7f416194
bub6muoreka [IOK
4.3 A 6
T™MOC(epHOE TaBJICHHE https://m.edsoo.ru/7f416194
44 JleicTBUE KUKOCTH U Ta3a Ha 7 3 bubmuorexa [JOK
' MOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgen S. PaboTa u MOIIHOCTB. JHEPrust
bu6mmoreka [JOK
1 P 1
> aboTa u MOIHOCTH 3 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
2 IT 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 | Mexanueckas oHeprus 4 ! htps://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME



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
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
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
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
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
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
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
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
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

8 KJIACC

KonuyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB (undgposBbie)
Konrpoasnbie | IlpakTuyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
11 CtpoeHue u CBOMCTBa 7 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIITOBLIC HPOMECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DIIEKTPUYCCKUE 3aPSIbl.
2.1 3a H)KzHHBIe Tenai IfI[X 7 1 bubmmorexa LIOK
' p B https://m.edsoo.ru/7f4181ce
B3aHMOJCHCTBHE
27 IlocTosHHBIN 20 ) 7 bu6nuoreka [IOK
' JIIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 Ma e e 6 1 1.5
THHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmnorexka [JOK
' AHOAYKLIUSA https://m.edsoo.ru/7f4181ce
Hroro no pazngeny 37
PesepBHOE BpeMst 3
OBHIEE KOJIMYECTBO
. 68 4 14.5

YACOB I10 ITPOTPAMME
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9 KUIACC

KonuyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB (undgposBbie)
Konrpoasnbie | IlpakTuyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. Mexannuyeckue siBJeHHs
11 MexaHHYeCKOe JBHKCHHE 10 | bubnuoreka [JOK
' M CIIOCOOBI €T0 ONHCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B % 20 1 3
SAMMOZIEHCTRHE T https://m.edsoo.ru/7f41a4a6
bub6mmoreka [IOK
1.3 3aKOHBI COXpaHEHHUSI 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3znen 2. Mexanuuyeckue KoJ1e0aHUs U BOJTHBI
bubnuoreka [IOK
2.1 MexaHuueckue Koueoda 7 3
XARHIHCCKT IO https://m.edsoo.ru/7f41a4a6
29 MexaHU4ecKue BOJIHBI. g | 3 but6mmoreka [{JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMArHUTHOE T0JIE
3.1 H 3JICKTPOMarHUTHBIE 6 2 bubmmorexa HOK
) p https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI PacpOCTPaHEHUS 6 2 bubnuorexa [JOK
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CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI 1 onTHYECKHUE 6 3 bubmorexa [JOK
' npudOpHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenue Oenoro ceera 3 ) bubnuoreka [JOK
' B CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3znea 5. KBaHTOBBIE SIBJICHUS
Hcnyckanue n
5.1 MOTJIOIICHHUE CBETA 4 1 buGnnorexa LIOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
but6mmoreka [JOK
5.2 C 6 1
TPOCHHIE ATOMHOTO Spa https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
. S 1
>3 /ICPHBIC peaKitin 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-000011A0IMIH MOLYJT
[ToBTOpeHue u 060061IeHNE
6.1 cojJeprkaHUs Kypca 9 2 bubmmorexa TTOK
' AP yP https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
m 102 27

YACOB I10 ITPOTPAMME



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
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
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
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
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
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
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
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
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
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
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
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
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
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




ITOYPOYHOE INTAHUPOBAHUE
7 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®duznka — HayKa O MPUPOJIE.
SBneHUS TPUPOIBI.
dusudeckue ABICHUA

MeX&HI/I‘lCCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBEIC SIBJICHUSA

du3nyeckue BeINIUHBI U UX
HU3MCPCHUC

Ypoxk-uccienoBanue
"N3mepenue TemnepaTypsl
IIPY TOMOIIH JKUAKOCTHOTO
TEPMOMETpa U AaTYUKa
TeMmeparypbl"”

Kak ¢u3uka u npyrue
€CTECTBCHHBIC HAYKH U3Y4arOT
IIPUPOLY.
EcrecTBeHHOHAay4YHBIA METOL
no3Hanus. Onucanue
(bu3nUecKux SBICHUN C
ITOMOUIBIO MOJIETEH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JABbHOCTH MOJIETA LIApUKa,
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MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIBIIE, YeEM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BeniectBa. ONbITHI,

bu6mmorexa [JOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HIE HCKp https://m.edsoo.ru/ff09fe0a
CTPOECHUE BEIIECTBA
8 JIBU>KeHME YacTUIl BENECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OnbIThl
9 10 HAOJIIOIEHUIO TEIUIOBOTO
paCIIUPECHUS Ta30B
10 ArperaTHbl€ COCTOSTHUS
BeIeCcTBa
B3anmMocBss3p Mexay
CBOICTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
11 COCTOSHUIX U UX bubmaorexa [IOK
https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJbI
MexaHudueckoe OBUKECHHUE.
12 PaBHomepHOE u bubnnorexa [IOK
p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE IBUKEHUE
13 CxopocTtb. Enununiist bubnnorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTu u BpemeHu bubmmorexa [IOK
JBUKCHUS https://m.edsoo.ru/ff0a0ae4
Nuepruus. 3aKkoH WHEPIIHU.
P . P bubnuorexa [HOK
15 B3anMopaelicTBuE Ten Kak

IMpuiruHa UBMCHCHHA CKOPOCTHU

https://m.edsoo.ru/ff0a0c10
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JABHXKCHHSA TCJI

16

IImoTHOCTE BemecTBa. Pacuer
Macchl ¥ 00beMa Telia 1o ero
IJIOTHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota
«OrnpeneneHue MIOTHOCTH
TBEPAOIO TEIA»

18

Pemtenue 3agad mo reMme
"[TnoTHOCTH BemiecTBa"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak XxapakTepuCTHKa
B3auMoieiicTBus Ten. Cuna
yrpyroctd. 3akoH ['yka

20

JlaGopartopHnast pabota
«M3ydyeHue 3aBUCUMOCTH
pactshxeHus (nedopmariin)
NPY>KUHBI OT IPUIO0KEHHOM
CHJIBI»

21

SIBnenune tarorenusa. Cuna
TAXKECCTU

22

CBsi3b MEX]y CHJION TSKECTH
u Maccoi Tena. Bec Tena.
Pemenne 3ama4d nmo teme
"Cuna tsxectn"

bubmuorexka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha JpyTrux
a"erax. duznueckue
XapaKTEePUCTUKH ILIaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cwit. JlunamomeTp

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al 8cc

25

Bec tena. HesecomocTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778
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26

CnosxeHue 1ByX cui,
HAaIpaBJICHHBIX M0 OJJHOM
npsMoii. PaBHonieiicTBy01ast
CHIT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

27

Pemrenne 3ama4d mo teme
"PaBHOelicTBYIOIIAs CHIT"

28

TpeHue CKoNbKEHUS U TPEHUE
nokosi. TpeHue B mpupojie u
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopatopHnast pabora
«W3y4eHue 3aBUCUMOCTH
CHJIBI TPEHUSI CKOJIBKEHHSI OT
CHJIBI JaBJICHUSI U XapaKTepa
COIPHUKACAOLIIXCS
IMOBEPXHOCTEI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agaq Ha
onpeaeeHue
PaBHOJECUCTBYIOLIEN CHJIbI

31

Pemenne 3amad mo Temam:
«Bec tenay, «I'paduueckoe
n3zo0paxenue cuimy, «CHIIbD,
«PaBHOIEUCTBYIOIIAS CUIDY

bu6nunoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota no
TemaM: «MexaHndeckoe
nBUKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduyeckoe n3o0pakeHmne
cry, «CUibDy

33

JlaBrierue. CriocoObl
YMEHBIIICHUS U YBEITUICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6
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JaBJICHUA

JlaBrienue ra3a. 3aBUCUMOCTD

34 aBJIeHU ra3a oT 00béMa bubnmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBnenus
35 TBEPABIMU TEJIAMU, bub6nmoreka [IOK
JKUIKOCTSIMHU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBieHue B )XKUAKOCTH U rase,
36 BBI3BAHHOE JICICTBUEM CHUIJIbI bubnmorexa [IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemntenue 3agad mo reme
37 «JlaBiieHrEe B KUJIKOCTH U bubmorexa HOK
A https://m.edsoo.ru/ff0a2826
raze. 3akod Ilackams»
Bu6nuoreka [JOK
38 Coob1aroruecs coc
HHATOTIHeCs YAHb https://m.edsoo.ru/ff0a2970
39 I'mnpaBaudueckui mpecce bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoi
JKUIKOCTHEIN HAacoc
Atmocdepa 3emn. [Ipuanns
CYIIECTBOBAHUS BO3yIIHOMN
41 000J109KH 3eMITH. bu6mmoreka [{OK
3aBHCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJIIEHUS OT BBICOTHI HaJ
YPOBHEM MOpsi
4 Bec Bozmyxa. AtmochepHoe bubnmorexa [JOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHOoro bubnuorexa [JOK

nasienus. OneiT Toppuuenin

https://m.edsoo.ru/ff0a2da8
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3aBUCUMOCTBH aTMOC(HEpPHOTO

44 aBJIEHHUA OT BBICOTHI Ha, bubmorera [IOK
a a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPsI
bapomerp-anepou.
45 ATII)\/IOC(b: HoepnaBﬂeHHe Ha bubmorexa LOK
p https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BHICOTAX
46 Pemenne 3ama4d nmo teme
"AtmochepHoe naBieHue"
JleicTBHE )KMAKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlaGopaTopHnast pabora
«Onpenenenune
48 BBITAJIKUBAIOLIEH CHJIbI bubmorexa LIOK
N N ’ https://m.edsoo.ru/ff0a33fc
JNEUCTBYIOILIEH Ha TEJIO,
MOTPY>KEHHOE B JKUJIKOCTb)
Jlaboparopnas paboTa mo
TeMe «ccnenoBanue
49 3aBHCHMOCTH Beca Tejaa B BOJIE bubmmorera [TOK
.. . https://m.edsoo.ru/ff0a3514
0T 00béMa NOorpyKeHHOH B
JKUIKOCTD YaCTH TEJIa
bu6mmorexa [IOK
50 IImaBanme Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpyupoBanue
51 apeoMeTpa Uin
KOHCTPYHUPOBAHUE JIOJIKU U
OIpeJIeIIeHrE €€
rpy30M0AbEMHOCTH"
52 Pemrenue 3agad 1o reMam: bu6mmoreka [JOK
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«IInaBanue cynos.
BosnyxomiaBanuey,
«/laBiieHHE TBEPIBIX TEN,
KUJIKOCTEN U Ta30B»

https://m.edsoo.ru/ff0a3654

53

Mexanuyeckasi pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MontHocth. EquHuNE!
MOIIHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
oasEME 110 JIecTHHIE"

56

[IpocTeie Mexanu3Mbl. Poryar.
PaBHOBecue cui Ha ppryare

57

KonrtponbHas pabora o Teme
«/laBrieHrE TBEPBIX TEI,
JKUIKOCTEHN U ra3oBy /
Bcepoccuiickas npoBepodHas
pabota

58

PesepBHblit ypok. Pabota ¢
TEKCTaMHM 110 TeMe «JlaBiieHue
TBEPABIX TEJN, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepoyHas paborta

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabora «MccnenoBanue
yCIIOBUI1 paBHOBECHUS phIYara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo teme
«YcnoBus paBHOBECHUS
pbriara»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6
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61

Koadduuuent noneznoro
NeHCTBUS MEXaHU3MA.
JlaGoparopnas pabota
«3mepenune KII/] HaknoHHOM
TUIOCKOCTHY

0.5

62

Pemrenue 3agad mo reMme
"Pabota, momunocTs, KIT/1"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckasi SHEpPTHsl.
Kunetnueckas u
IIOTCHOAJIbHAA 3H€pFI/15[

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEeHHUS
MEXaHUYECKOU SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMeHTaIbHOE
onpeaeIeHue N3MEHEHUS
KUHETHUYECKOHN U
MOTEHIIMATBHON SHEPTUU TIPU
CKATBIBAHUH TEJIa 1O
HAaKJIOHHOM Tu10cKoCTH"

66

KonTponbHas pabota no teme
«PaboTta 1 MOIITHOCTB.
OHeprus»

67

PesepBHblit ypok. Pabota ¢
TEKCTAMH II0 TEME
"MexaHnuyeckoe IBHKeHue"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0adeebd

68

PesepBHblit ypok. Pabota ¢
Tekctamu 1o Teme "PaboTa.
MomnocTtb. DHeprus"”

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68

12
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8 KJIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara uudgposbie
Tema ypoxa Kontpoabubie | Ipakruueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcsbl
OcCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KHUHETUYECKOU 1 bubnuoreka [IOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
ITOATBEPKICHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mogaenu TBEpIOro, )KUIKOTO U
3 ra3oo0 a3H01;o CO(’:TO}IHI/Iﬁ 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBbsICHEHUE CBOWCTB
TBEPJIOTO, )KUAKOTO U
ra3o00pa3HOro COCTOSTHUM
4 BEIIlECTBA Ha OCHOBE 1
ITOJIOKEHU N
MOJIEKYJIAPHO-KUHETUYECKOMN
TEOpPUH
5 Kpucrannmueckue n 1 bu6mmorexa [IOK
amMop(QHbIe Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue 1
6 KaUIIPHOCTh 1 bubmorexa LHOK
P i https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HaATsKEHUE
. TennoBoe pacuimpenue u | bubnuorexa [JOK
cxKarme https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b 1
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TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO ABUKEHMSI YaCTHUI]

BuyTtpenHss sHeprusi.

"OnpenaeneHue yaeiabHON

9 Crioco0bI U3MEHEHUS bubnmorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEPTrun
10 Bunn Temonepenadu buGnnorexa LIOK
8 pea https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHIHs
"IIpakTuueckoe
1 HCIIOJIb30BAaHKE TEIIOBBIX bu6mmoreka [{OK
CBOIICTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocoepexeHus"
12 KonnuecTBO TEIIOTHL. bu6nuoreka [JOK
VY neapHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TETIOBOTO
13 bamanca. TermiooOMeH 1 bubmmorera [TOK
) https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopaTtopnast pabota
"NccnemoBaHue sIBIEHUS
14 TEIUI000OMEHA IPHU bubnnorexa [IOK
p . https://m.edsoo.ru/ff0a6a98
CMEIMINBAHNHU XOJIOIHON U
ropsiueit Boab"
PacueT koauuecTBa TEIIOTHI,
HEOOXOIUMOr0 IS
15 HarpeBaHus Tena u
BBIJICISIEMOTO MM TIPH
OXJIAKICHUN
16 Jlaboparopnas pabota bubnumoreka [IOK

https://m.edsoo.ru/ff0a6bb0
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TEIUIOEMKOCTH BeltiecTa"

17

DHeprus TorMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAIIIMYECKUX TEJl.
VY aenpHas TEIUIOTA MJIaBICHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"Onpenenenue yaenbHOMU
TEIUIOTHI IIIaBIIEHUS Ibaa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHeHcauus. Mcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U
KOHJICHCAIIH. 3aBUCHMOCTD
TEMIIEPATYPLI KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3myxa.
JlaGopatopHnast pabora
"Onpenenenue
OTHOCHUTEIFHOM BIIAYKHOCTH
BO3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
ompe/eeHUE BIaKHOCTH
BO3/IyXa

24

[TpuHIMIBI pabOTHI TETIIIOBBIX
nsurareneit. [lapoBas
TypOuHa. JIBuraTens
BHYTPEHHETO CTOPaHUS

25

KIIJI TenmoBoro ABUraTes.
TemnoBele ABUTaTEIN U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c
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3aluTa Oprxca}omeff CpCabl

26

3aKOH COXpaHEHMsI U
MPEBPALLECHUS JHEPTUU B
TEIUIOBBIX MTPOLECCAaX

27

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "TeroBsie
sBieHus. MI3menenue
arperaTHbIX COCTOSIHHM
BenrecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota mo teme
"TennoBeIe IBICHUS.
N3MeHneHue arperaTHbix
COCTOSIHUM BemecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tein. J[Ba poaa
ANEKTPUIECCKUX 3aPsAI0B

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHIYKIUEH U TpU
COTMPUKOCHOBEHHH"

31

B3aumoneiicTBre 3apsyKeHHBIX
tei. 3akoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DNEKTPUUECKOE MOJIE.
HanpsixkenHocTtb
AIEKTPUYECKOTO TTOJIA.
[IpuHIuI cynepno3unun
BJIEKTPUYECKUX TOJEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux
3apsA70B. DJIeMEHTApHBIN
3apsan. CtpoeHue aToma

34

[TpoBOTHHUKYN U AUDIIEKTPUKH.

bu6mmoreka [IOK
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3aKOH COXpaHEHMSI
AIIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3amau Ha

bu6mmoreka [JOK

35 IIPUMEHEHNUE CBOMCTB
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3apsAI0B
DNEKTpUUYECKUN TOK, YCIOBUS

16 €ro CyILLECTBOBAHUS. bubnnorexa [JOK
M cTouHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JlelicTBUS 2IEKTPUYECKOTO bubmmorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue

13 "JleficTBHE IEKTPUUECKOTO |
TI0JIsI Ha IPOBOJAHUKHU U
TUBJIEKTPUKH"

19 DNEeKTPUYECKUM TOK B bubnnorexa [JOK
MeETalax, )KUAKOCTIX M razax https://m.edsoo.ru/ff0a9838

40 DnekTpuyecKkas 1enb U e€
COCTaBHBIE YaCTU
Cuua Toka. JJaboparopHast

41 abora "U3mepenue u 0.5 bubmmorexa [TOK
p p | ) https://m.edsoo.ru/ff0a8bd6
peryJupoBaHue CUIIbl TOKa
DNEeKTpUUYECKOE HATIPSKEHHE.

4 Bonbr™merp. JlabopaTopHas 0.5 bub6nuoreka [IOK
pabota "M3mepenue u ' https://m.edsoo.ru/ff0a9¢ 14
peryJrpoBaHue HanpsoKeHus"

CornpoTuBieHre NPOBOAHUKA.
43 Vv eJIzLHoe con OTII;BHGHI/IC bubmmorexa [TOK
g P https://m.edsoo.ru/ff0aa738
BEILIECTBA
44 JlaGopaTopHnast pabora 1 bu6mmorexa [IOK
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"3aBUCUMOCTD
AIEKTPUIECKOTO
COTIPOTHUBJICHUS TTPOBOTHUKA
OT €0 JJIMHEI, IIOIIA K
MOTIEPEYHOT0 CEYEHUS U
MaTtepuana"

https://m.edsoo.ru/ff0aa738

45

3aBHCHMOCTH CHIIBI TOKA OT
HanpspbkeHus. 3akoH Oma s
y4dacTKa Ienu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aad4a

46

JlaGopaTtopnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIET0 Yepes
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTenbpHOE U
mapajjicJbHOC COCANHCHUA
IIPOBOAHUKOB

48

JlaGopatopHnas pabora
"IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPH
MOCJIeI0BATEILHOM
COCMHEHUH JIBYX
pe3ucTopoB”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia AJisl CUIIbI
TOKa MPH MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemtenue 3agad Ha
npuMeHeHue 3akoHa Oma asis

bu6nunoreka [JOK
https://m.edsoo.ru/ff0aaf8a
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pPa3jInMIHOTO COCANHCHU A

MPOBOJHUKOB
PaboTa 1 MOIITHOCTE
bu6mmoreka [JOK
51 NIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenma
JlaGopatopHnast pabora
5 "OnpezneneHue paboThl U bubnuoreka [IOK
MOUIHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
DNEeKTpUYECKUE LIETIH U
53 MOTPEOUTENH IIEKTPUUECKOM bubmuoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHUE
54 ITocTosTHHBIE MArHUTHI, KX
B3aUMOJICHCTBHE
Ypok-uccienoBanue
55 "N3ydeHue moiien bubmorera [IOK
y " https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
MaruauTtHoe nmoje. MarautTHoe
bu6mmoreka [JOK
56 oje 3eMIU U eTo 3HaUeHUEe
https://m.edsoo.ru/ff0acOba
JUIA )KU3HU Ha 3eMiie
[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme
"DnexkTpuuecKue 3apsaabl.
57 3apsKeHHbIE TeJIa U UX bubmorexa HOK
P N https://m.edsoo.ru/ff0abd2¢c
B3aMMOJICHCTBUSL.
IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK"
58 KonTponbHas pabota no teme bu6nuorexa [IOK

"DnexkTpudeckue 3apsabl.

https://m.edsoo.ru/ff0abeal
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3apshKeHHBIC TeNa U UX
B3aMMO/ICHCTBUSI.
[TocTOAHHBIN JIEKTPUUECKUI
ToK" / Beepoccuiickast
IIpoBepoYHas pabora

59

PesepBubIii ypok. Pabora ¢
TEKCTaMH IO TEME
"IToCTOSIHHBIN MEKTPUUECKUI
ToK" / Beepoccuiickast
npoBepouHas paboTa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6d

60

OmnsIT Opcrena. MarautHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MaraurtHoe 1ose KaTyLIKy C
TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

IIpumeHeHue
3JIEKTPOMAarHUTOB B TEXHUKE.
JlaGoparopnas pabota
"N3yyenue nencTBus
MarHuTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOABUTATEN b
MTOCTOSTHHOTO TOKa.
Ucnonb3oBanne
AJIEKTPOJBUIATEIIEH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcrnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
u3ydyeHue paboThbl
aneKTpoBurarens"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajes. 3aKOH
3JIEKTPOMATHUTHOMN
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nHaykuuu. [Ipasuno Jlenna

64

OnexrporerepaTop. CriocoOb!
IIOJIYYEHUS DIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHLIUU HA
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUU

65

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme
"DnexkTpuuecKue u
MarHuTHbIE ABJIeHUS"

66

KoHTtponbHas paboTa mo teme
"DnexkTpuuecKue u
MAaTrHUTHBIE SBJIeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. PaGora ¢
TeKcTaMH 110 Teme "TemmoBble
sBieHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"MarauTHbIC SBIICHHS"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68

14.5
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9 KUIACC

Konu4yecTBo yacos DJICKTPOHHBIE
Ne Hara uudgposbie
Tema ypoxa Kontpoabubie | Ipakruueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThbI padoThbI
pecypchl
| MexaHnueckoe JBUKEHUE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera.
2 OTHOCHUTENIBHOCTD 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBIKEHUS
3 PaBHOMEpHOE NpsIMONIMHENHOE 1 bub6nuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoOe
4 IIPSIMOJIMHEVHOE IBUKEHUE. 1
Cpenusiss ¥ MTHOBEHHAas
CKOPOCTb
IIpssMmonuneitHOe
5 aBHOYCKOPEHHOE IBIIKCHHE 1 bubnnorexa [IOK
p yCeKop ) https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'padux ckopocTH
Jlaboparopuas pabota
"OnpeneneHue yCKOpeHus Tena
7 I I/IpaBHO CKOyeHHEM 1 1 bubmorexa HOK
pHp yerop . https://m.edsoo.ru/ff0adbl8
JBUKEHHUHU 10 HAKIIOHHON
IIJIOCKOCTH"
g CBo0OoHOE TIaZICHHE Tel. 1

OneiTel [Nannnes
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PaBHOMeEpHOE ABMXKEHUE TIO
okpyxHoctu. [lepuon u yactora

bu6mmorexa [IOK

9
oOpamienus. JInaeiHas u https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
10 [lenTpocTpemuTenbHOE
YCKOpEHUe
1 IlepBb1ii 3ak0oH HproToHA. bubnuoreka [IOK
BexkTtop cunbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6nuoreka [IOK
PaBHoOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HeroToHa. bu6nuoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnuorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 C .3 r
118 YUPYTOCTH. SakoH & yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuna
YIOPYTOCTHY
JlaGopaTtopnast pabota
17 «OmnpeneneHne KECTKOCTH bubmmorexa [TOK
pea https://m.edsoo.ru/ff0ace28
MIPYKUHBDY
bu6mmorexa [IOK
18 C
e TpeHit https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bu6nunoreka [JOK
TpEeHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHnast pabota
20 "On Ie) eJII::HHe ioatb(bn UEeHTA bubmorexa HOK
el " t https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
b K
21 Pemenne 3agau mo teme momorexa T10

https://m.edsoo.ru/ff0afb8e
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"3akonbl HetoTona. Cuia
yrpyroctu. Cuna tpeHus"

22

Cuia TSOKECTH U 3aKOH
BCEMHUPHOI'O TATOTECHHUSI.
YckopeHnue cBOOOTHOTO
nmagcHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

23

VYpoxk-koHpepenuus "JBrxenue
TeJ BOKPYT 'PaBUTAIMOHHOTO
nentpa (CoJlHeUHast CUCTEMA).
lamaxTukn"

24

Pemrenne 3amgaud mo treme "Cuina
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5{8

25

[TepBas kocMHUYecKas CKOPOCTb.
HeBecoMocTh 1 meperpysku

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCuEe MatepuaibHON
TOYKH. AOCOJIIOTHO TBEPI0E
Tesio. PaBHOBecHe TBEPIOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHusi. MOMEHT CUJIBL.
LenTp TsxecTn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCcue MatepuaibHOI
TOYKH. AOGCOIIOTHO TBEPOE
teiio. PaBHoBecue TBEPAOTO
TeJa C 3aKPEeIIEHHOI OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp TsxecTH

28

Pewrenue 3amau o reme
"MomeHnT cunsbl. Llentp
TsKEeCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4
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29

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme "MexaHn4Yeckoe
NBIKeHUE. B3zauMmoencraue

Ter"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

30

KoHTtponbHas paboTa mo teme
"MexaHn4eCcKoe IBHKEHUE.
BzaunmoneiictBue ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynbe Tena. UMiyase cumbl.
3aKOH COXpaHEHUs UMITYJIbCa.
VYupyroe u HeEynpyroe
B3aUMOJICVCTBHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa

32

Pemrenue 3agad mo reMe "3akoH
COXpaHEHHUs uMIyJbca'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢

33

Ypok-koH(pepeHus
"PeakTUBHOE OBU)XECHUE B
IIPUPOJIE U TEXHUKE"

34

Mexanuueckas paboTa u
MOIIIHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGora cuinbl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopatopHnast pabora
«Ompenenenne pabOThI CUIIbI
TPEHUsI TP PaBHOMEPHOM
JBWKCHUH TEJIa T10
TOPU30HTAILHON TTOBEPXHOCTH

37

CBsi3b 2HEPTUH U PAOOTHI.
[ToreHimanpHas HEPTUst

38

Kunernueckas sueprusi.
TeopeMa 0 KUHETHYECKOM
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32
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3aKkoH COXPAaHCHUS SHCPIrUU B

39
MEXaHUKE
JlaGoparopHas padora
40 «U3 zeHHI; 3aK(I:Ha COXpaHEHUS bubnmorexa [IOK
y P https://m.edsoo.ru/ff0b12fe
SHEPTUI
A1 KonebaTenbHOE TBMIKEHUE U €TI0 bubmuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.
42 BrinykneHHbBIE KOJIEOAHUS bubnnorexa [IOK
4 ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTudeckuii u
MPYXKUHHBIA MassTHUKU
Ypok-uccienoBanue
44 «3aBHUCUMOCTb ITEpHOJA bu6nuorexa [IOK
K0J1€0aHnil OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChl TPy3a»
45 IIpeBparieHue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX
JlaGopaTtopHnast pabota
46 «OrnpeneneHue 4acToThl U bu6nuoreka [IOK
nepuozaa konebanui https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa»
Jlaboparopuas pabota
«IIpoBepka He3aBUCUMOCTH
47 epuoaa Koxebanui rpysa bubnmorexa [IOK
p py3d, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOI'0 K HUTH, OT
MacChl Tpy3a»
MexaHn4decKue BOJIHEI.
. bu6mmoreka [JOK
48 CBolicTBa MEXaHUYECKHUX BOJIH.

[IpononpHbIE U IOTIEPEYHbIE

https://m.edsoo.ru/ff0b21fe
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BOJIHBI

49

VYpoxk-koH(pepeHus
"MexaHHM4YeCKHE BOIHBI B
TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)KEHHE 3BYKa

51

Ypoxk-uccienoBanue
"HaOnroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHI pe30HaHC

53

VYpok-koHpepeHIus
"VbTpa3ByK U HHPpa3BYK B
IIPUPOJIE U TEXHUKE"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroTroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHbI
coxpaHeHus1. MexaHu4eckue
KoseOaHus U BOJTHBI"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTponbHas pabota no teme
"3aKOHBI COXpaHEHHUSI.
Mexanunueckue kojaeOaHus U
BOJIHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEKTPOMarHuTHbIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMATHUTHBIX
BOJIH

58

Ypok-koudepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Ucnonb3oBanne

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2fe6
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3JIEKTPOMATrHUTHBIX BOJIH JJIS
COTOBOI1 CBA3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX

bu6mmorexa [IOK

39 BOJIH C IOMOIIBIO MOOWIEHOT'O https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pewrenue 3anau Ha onpeneneHue

60 YaCTOTHI U JUTUHEI
AIEKTPOMArHUTHOM BOJIHBI
DnekTpoMarHuTHas npupoaa

61 CBeTa.pCKOpOCTB CBeTIZ. o bubmorexa HOK

. https://m.edsoo.ru/ff0b31d0
BonHoBEbIe cBOlCTBa CBETa
Ucrounuku cBera.

2 [Ipsamonuneiinoe bubmuoreka [JOK
pacnpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aKOH OTpa)KE€HUs CBETA.

63 3epkana. Pemenue 3a1a4d Ha bubnuorexa [JOK
[IPUMEHEHUE 3aKOHA OTPAXKECHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Tpenomnenue cBera. 3aKoH bubnuorexa [JOK
MPEJIOMIIEHUS] CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHUE

65 cBera. Mcronb30BaHKE MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPaXECHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
Jlaboparopnas pabota

66 "UccnenoBanue 3aBUCUMOCTH

yriia npejioMJICHHA CBETOBOT'O
JIy4da OT yrIJia maJICHUA Ha
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rpaHule "BO3IyX-CTEKIJIO

VYpoxk-koH(pepeHus
"UcnoIib30BaHME MOJIHOTO

67 BHYTPEHHEIO OTPAKECHHUSL:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBA3B"
63 JIunzel. OnTrueckas cuiia bubmuoreka [JOK
JINH3BI https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoenue nzo0pa>keHuii B bu6nuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota
70 "Onpenenenue GpoKycHOTO bubnnoreka [JOK
pPacCTOSIHUSA U OITUYECKOM CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomeii TUH3b1"
Ypok-koH(pepeHIUs
" P Qep bu6mmoreka [JOK
71 Onrtuyeckue TMH30BbIE
" https://m.edsoo.ru/ff0c0a7e
IPUOOPHI
7 I'ma3 xak onTuyeckas cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenms "JleperTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HptoTOHA. bubnmorexa [JOK
CrnoxeHue CeKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBetoB. /lucnepcus cera
Jlaboparopuas pabota "OmbITEI
0 Pa3JIoKEHUIO OENOro CBeTa B
bu6mmoreka [JOK
75 CIIEKTP Y BOCIIPUATHIO LIBETA

MPEeIMETOB MPHU X HAOIIOICHUN
4yepe3 1IBETOBbIE GUIbTPHI"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BoiaHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHUSI,
uHTepdepeHtus u qudpaxuus"
77 Omnsitel Pe3epdopna u bubnnorexa [JOK
IUTAaHETAapHAsA MOJIEIIb aTOMAa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins
aroma bopa
Hcnyckanue u noryionieHue
79 cBeTa aToMoM. KBaHTEI bubnnorexa [IOK
. ) ’ https://m.edsoo.ru/ff0c144c
JIuneiiuaTeie CIEKTPbI
20 VYpok-npaktukym "Habmogenue bubnmorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanmoakTBHOCTE U €€ BUIIBI bubmmorera [TOK
a a https://m.edsoo.ru/ff0c1672
%) Crtpoenue aTOMHOTIO sijipa. bubnnoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE TpEBpaICHUSI. bu6nuoreka [JOK
M30TOmEI https://m.edsoo.ru/ff0clal4
Pemenne 3amau mo teme:
84 "PamroaKkTHBHBIE bubmorexa HOK
A " https://m.edsoo.ru/ff0c1b4a
MpeBpamieHus
85 [Tepuon monypacnana
Ypok-koHpepeHus
86 "Ppa I/IoaKl(“II)/IBrI){He HU3JIyYeHUs B bubmmorera [TOK
A y " https://m.edsoo.ru/ff0c2126
MpUPOJIE, MEAUITUHE, TEXHUKE
SIoepHble peakinu. 3aKOHBI
87 coX paHeHIEH 3apsIOBOTO U bubmmorera [TOK
P Pt https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEI
88 OHeprus CBA3M aTOMHBIX SIIEP. bub6nuoreka [IOK
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CBs13b MacChl U OHCPIrun

https://m.edsoo.ru/ff0cld7a

&9

Pemtenue 3agad mo reMme
" nepHble peakuu”

90

Peaknuu cunTesa u nenenus
anep. Uctounuku sHeprun
ConHua u 3B€31

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koubepennus "AnepHas
sHepreTuka. JlencTeus
paaMoOaKTUBHBIX U3ITyUYE€HUHN Ha
JKUBBIE OPraHU3MBbI"

92

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DJIeKTpOMarHUTHOE MOJIE.
DJNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBBIC siBEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota mo teme
"DIEeKTPOMAarHUTHOE MOJIE.
DEeKTPOMarHuTHbIE BOJIHBI.
KBanToBsic sBieHHS"

94

[ToBTOpeHME, 0000IIEHNE.
Jlaboparopubie paboThI MO
Kypcy "B3aumoneiictBue Ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHME, 0000IIEHNE.
Pemienue pacueTHbIX 1
Ka4eCTBEHHBIX 3a/1a4 10 TeMe
"TernnoBsie nmporecch”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 0600IIEHNE.
Pemenne pacueTHsIxX 1
KaueCTBCHHEIX 3324 110 TEME
"KILJI TermIoBeIX aBUraTeiaci”

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, o6o0IIEHNE.

97 Pemrenne pacueTHbIxX U 1 bubmuoreka [JOK
KaueCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpeHME, 0000IIEHNE.
98 JIaGopatopubie pabOTEI 11O 1 1 bubmmorera [TOK
p” p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeToBbI€ SIBJICHUS
[ToBTOpeHME, 0000IIEHNE.

99 Pabota c Tekctamu 1o Teme | bu6mmoreka [IOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
Mexauuke"

[ToBTOpeHme, 0600IIEHNE.
bubmmorexa [IOK

100 Pabora ¢ TekcTamu o TemMe 1

" " https://m.edsoo.ru/ff0c2e82
Konebdauns u BoaHBI
[ToBTOpeHmE, 0600IIECHNE.
101 Pabora ¢ TekcTtamMu 1o TEME 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBBIE SIBICHUS
[ToBTOpenue, 0600IIEHNE.
102 Pabora ¢ TekcTtamMu 1o TEME 1

"KBanToBas u saepHas ¢puzuxa"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102

27



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




ITPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

Pas3iindaTh ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIKUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacno3HaBaTh IMPOSIBJICHHE M3YyYEHHBIX (U3MYECKUX SBJICHUM B
OKpY’KaloIIeM MHpE, B TOM YHcie (U3NIECKHE SIBICHUS B TIPUPOE, MPH
TOM TEPEBOJAUTH MPAKTHUYECKYI0 3ajady B Yy4eOHYI0, BBLICTATH

CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUN

1.4

OTIHMCHIBATh U3YYCHHBIE CBOMCTBA TE M (PUINICCKUE SBIICHUS, UCIIONb3Y S
dbusznyeckue BEIMYMHBI, TMPU ONHMCAHWU MPABWIBHO TPaKTOBATh
(UBMYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, WX OO0O3HAUYCHUS W
eUHUIBI (PU3NUECKUX BEIWYUH, HAXOIUTh (OPMYJIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH

rpaduKy U3yYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘~I€CKI/IG SABJICHUA W MPOLECCCHI,
HCIIOJIB3YyA  HU3YYCHHBLIC 3aKOHBbI, IIPpU 3TOM JaBaTb CJIOBCCHYIO

(I)OpMyJ'II/IpOBKy 34KOHA U 3aIllUChIBATh €0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PpU3MUYECKUE SBJICHUS, MPOIECCHI M CBOWCTBA TeN, B TOM
qyucjie M B KOHTEKCTE CHUTyalUMil MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh TMPUYHMHHO-CIICJCTBEHHBIC CBSI3U, CTPOHTH
00bscHeHHE U3 1 — 2 JTOTHYECKHUX IIaroB ¢ onmopoi Ha 1 — 2 W3y4YeHHBIX
CBOlicTBa  (U3MYECKUX  SIBICHUH,  (U3MUECKUX  3aKOHA  WIH

3aKOHOMEPHOCTHU

1.7

pemarh pacuy€THble 3amadyd B 1 — 2 NEUCTBHS, UCHOIB3YSl 3aKOHBI U
(dbopMyIibl, CBA3BIBAIONME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHaIM3a
YCIOBHS  3a/laud  3allMChIBaTh  KpPaTKOE  YCJIOBHE, MOJCTABISThH

(1)I/I3I/I‘IGCKI/IC BCJIIMYMHBI B (bOpMy.]'IBI U IpOBOAUTH paC‘IéTLI, HaXOOUTb




CIIpaBOYHBIC HJAaHHBIC, HCO6XOI[I/IMI:>IC AJid peUHICHUA 3aJiad, OLUCHUBATH

PECaIMCTUIHOCTD HOqueHHOﬁ (1)H3HHCCKOﬁ BCJINYHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIH
(GU3NYECKUX  METOJOB, B  OINHCAHWHM HCCIICOBAHUS  BBIICIATH
MIpOBEPSIEMOE MIPEANOI0KECHHE (rumoresy), pasznuuaTh u
MHTEPIIPETUPOBATh MOIYYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKU B XOJE

OIIbITA, ACIATh BBIBOJLI 110 €0 pE3yJjibTaTaM

1.9

IPOBOAMUTH OMNBITHI 1O HAOMIOACHUIO (QU3NYECKUX SBICHUM WM
duznyecKnx CBOICTB Te: (dbopmynHpoBaTh IIPOBEPSIEMBIE
IIPEII0JIOKEHNUS, coOMpaTh ~ YCTaHOBKY M3  INPEAJIOKECHHOTO

O60py,Z[OBaHI/ISI, 3aIlIiMChIBAaTh X0 OIIbITa U (l)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBITNIOJHATh NPSMbIE H3MEPEHUS C HCIOJIb30BAaHUEM aAHAJIOIOBBIX H
IUQPOBBIX MPUOOPOB, 3aNMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH H3MEPEHUHN

1.11

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BETHUMHBI
OT JPYrol C HCIOJB30BAHMEM IMPSMBIX H3MEPEHMI, y4dacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCJEeNOBaHUs, COOMpaTh YCTAHOBKY H
BBITIOJIHATh U3MEPEHHUsI, CIeNysl MPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNIbTaThl MOTYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYHUH B BUJC
MPEJIOKEHHBIX TaOIUI ¥ rpauKOB, AeTaTh BBIBOJBI IO pe3yJbTaTaMm

HCCIICIOBAHUA

1.12

NPOBOJUTh KOCBEHHbIE H3MEPEHHs (U3NYECKUX BEIUYUH, CIEIys
NpPEUIOKEHHONM MHCTPYKLIMU: MpPU BBIIOJIHEHUH H3MEpEeHUil cobuparthb
9KCHEPUMEHTAJIbHYI0 YCTAHOBKY W BBIUHCIATh 3HAYEHHE HCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,I[aTB mpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIMNBI JEHCTBUS M3YUYEHHBIX MPHOOPOB H
TEXHUUYECKHUX YCTPOMCTB C OMOIIbIO UX ONHCAHUS, UCIOJIb3YS 3HAHUS O
CBOMCTBaX (pU3MUECKUX SBICHUNA U HEOOXOAUMBIEC (PU3HYECKUE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

NPUBOAUTH TpPUMEpPHl  (HAXOAWTh HWHPOPMAIMIO O  MPUMEPAX)
NPAaKTUYECKOTO MCIIOJB30BaHMUs (DPU3NYECKHX 3HAHWHA B TOBCEAHEBHOM
JKU3HU JTsl o0ecniedeHrs 0e30MacHOCTH NP 00palieHuu ¢ MpudopaMu u

TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHUS 370POBbsi U COOIIOACHUS




HOPM 35KOJIOTUYCCKOI'O IMOBCACHUS B Opr)KaIOH_ICﬁ cpeae

1.16

OCYILECTBIIATE OTOOpP HCTOYHMKOB HMH(popManmu B ceTu HHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM W MyTEM CpaBHEHHS PAa3IMYHBIX MCTOYHHUKOB
BBIICTATh HH(OpPMALNIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM

MOET OBITh HEJOCTOBEPHOI

1.17

MCIIOJIb30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN HAYYHOIIOMYJISPHYIO
auTeparypy (pusmyeckoro coaeprKaHWs, CIPABOYHBIE MaTEpHAIIbI,
pecypcebl cetu MTHTEpHET, BllaieTh NTPUEMAaMHU KOHCIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHus HHYOPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB HH(OpManuu (PU3HUECKOTO COIEp>KaHHs, B
TOM 4YHCJEe IyOJUYHO [eslaTh KpaTKue COOOLIeHHsS O pe3yibTaTrax
NPOEKTOB MM Yy4YyeOHBIX HCCIEJOBAaHUM, MPU HSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHHHBIA anmapaT Kypca (GU3HKH,

COIIPOBOKAATH BBICTYIIJICHUC HpGSGHTaHI/Ieﬁ

1.19

IpU BBIOJHEHUH Y4YEOHBIX MPOEKTOB W HCCIECIOBAHUN paCTpEACTsATh
0053aHHOCTH B TpyIIle B COOTBETCTBUU C TOCTABJICHHBIMH 3aJjauaMH,
CICIWTH 3a BBIOJHEHUEM IUIaHA JEUCTBUM, AaJEKBAaTHO OLCHUBATH
COOCTBEHHBIM  BKJIaA B  JEATEIBHOCTb  IPYHIbI, BBICTPAUBATh

KOMMYHHUKATHBHOC BSaHMO}IeﬁCTBI/Ie, YUUThIBasA MHCHHUEC OKPYIKAIOIIUX

8 KUIACC

Kon
NpoBepPsSiEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh NOHATHA

1.2

pa3jinvyaThb ABJICHUS IO OMMCAHUIO UX XaPAKTCPHBIX CBOICTB U HAa OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh IpPOSBICHUE M3YYCHHbIX (U3WYECKUX SIBICHUN B
OKpY’KalolIeM MHpE, B TOM 4Hcie (U3NYECKUe SIBICHUS B IPUPOAE, MIPH
9TOM IHEepeBOJUTh MPAKTHUECKYI0 3ajady B Yy4ueOHyI0, BBIAEIATH

CYILIECTBEHHBIE CBOICTBA (IIPU3HAKU) GUZUYECKUX SBJICHUN

1.4

OIINCBhIBATb U3YYCHHLIC CBOMCTBA T U (bI/ISI/I‘ICCKI/Ie SIBJICHUSA, UCITIOJIB3Ys

@Hanecxne BCJIMYMHBI, IMpPHU OIIMCAHUW TIPaBUJIIBHO TPaKTOBATb




(Gu3nUecKuil CMBICI MCIIOJIB3yEMbIX BEJIMYMH, 0003HAYECHUS U €AMHUIIBI
(GU3NUECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOILIUE JIAHHYIO
Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIWYMHAMM, CTPOUTH TIpapuku

HN3YUYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BEINYNH

1.5

XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS U TPOIECCHI,
WCTIONIB3YSl W3YUYEHHBIE 3aKOHBI, TMPU OSTOM JaBaTh CIIOBECHYIO

(bOpMyIIMPOBKY 3aKOHA U 3aMHACHIBATh €70 MATEMATUIECKOE BBIPAKCHHE

1.6

OOBACHATH (PU3UUECKHE MPOLECChl M CBOMCTBA TeNl, B TOM YHCJIE U B
KOHTEKCT€  CUTyallUd  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISATH IPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsiICHEHHE u3 1 — 2
JIOTMYECKUX 1IaroB ¢ MOMOIIbI0 | — 2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX

ABJICHUH, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pelmars pacuéTHble 3aJaud B 2 — 3 JNEWCTBHA, UCIOJB3YS 3aKOHBI U
bopMmyIbl, CBs3bIBaroOIMe (PU3NYECKHE BEJIUYMHBL: Ha OCHOBE aHaJIN3a
YCJIOBMS 3a1a4d 3aIlMCHIBATh KPATKOE YCIOBHUE, BBISABIISITH HEJIOCTATOK
JNAHHBIX Ui pEUICHUs 3aJadd, BBIOMpATh 3aKOHBI W (OPMYJIHI,
HeoOXonuMble s €€ pelIeHHs, MPOBOAMTH PACUYETl U CPAaBHUBATH

MMOJIYYCHHOC 3HAUCHUC (1)H3H‘ICCKOﬁ BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO PpEHIUTh TPU TTOMOLIH
(¢U3MUECKUX METOAOB, MCHOJb3Yys OINUCAHUE MCCIIEJOBAHUS, BBIIEIATH
poBEpsEMOe MPENONI0KEHNE, OICHUBAaTh IMPaBWIBHOCTh TMOpPSIKA

IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BbIBOIbI

1.9

NPOBOJUTH OMBITHI TI0 HAONIOJACHUIO (U3NYECKUX SBJICHUW WM
(bU3UIECKUX CBOMCTB TeN: dhopmynupoBaTh MIPOBEPSIEMBIC
MPEIIONIOKCHNSI,  COOMpaTh  YCTAHOBKY W3  IPEIJIOKESHHOTO

000pyI0BaHUS, ONUCHIBATH XOJ] ONBbITa U ()OPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATh NPSIMBIE HM3MEpPEHUs C MCIOJb30BAaHUEM AHAJOTOBBIX
npuOOpOB M JATYMKOB (PH3MUECKUX BEIMYWH, CPABHUBATH PE3yJIbTATHI

U3MEPEHUI ¢ y4E€TOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH MCCIEAOBAaHUE 3aBUCHUMOCTH OIHOW (PU3NUECKOW BEITUUMHBI
OT JpYrod C UCIOJb30BAaHUEM IIPSAMBIX HM3MEPEHHUI: IUIAHUPOBATh
UCCIIeIOBaHNe, cOOMpaTh YCTAaHOBKY M BBINIOJHATH W3MEPEHUS, CIETYS
MPEIOKECHHOMY  IUIaHy, (UKCHUPOBATh  pPe3yJbTaThl  TMOJYYCHHOM
3aBUCUMOCTH B BHUAE Tabmuii W TpaduKoB, JeJaTh BBIBOJABI IIO

pe3ynbTaTtaM UCCIIEJOBaHUS

1.12

IMPOBOAUTE KOCBCHHBIC N3MEPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYMH: IIJIAHUPOBATh




HU3MCPCHUA, CO6I/IpaTB SKCHICPUMCHTAJIbHYTO YCTaHOBKY, (W (13%1

Hpe,HHO}I(CHHOﬁ HHCTPYKIHH, U BBIYUCIIATH 3HAYCHUC BCIINYNHBI

1.13

COGJ’IIOI[E[TL npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

1ab0paTOpHBIM 000pyI0BAaHUEM

1.14

XapakTepu3oBaTh MPUHIMIIBI JCHCTBHS HM3YYCHHBIX MPHUOOPOB H
TEXHUUYECKHUX YCTPOWCTB C OMOPON HA UX ONUCAHUS, UCIIONb3Ys 3HAHUS O
CBOIiCTBaX (U3MYECKUX SBJICHUA U HeoOXoaumble (pusmueckue

3aKOHOMEPHOCTHU

1.15

paciio3HaBaTb IIPOCTBIC TCEXHUYCCKHUC YCTpOI;'ICTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI o cxemMaM M CXCMAaTHUYHBIM PHCYHKAM, COCTaBJIATb CXCMbI
SJICKTPHUICCKUX mereil ¢ IoclIedoBaTeIIbHBIM U napaijiCJIbHbIM
COCAUHCHUECM J3JICMCHTOB, pasjindasd yCJIOBHBIC 0003HaYCHHUS DJIEMEHTOB

SJICKTPHUYICCKUX Lenei

1.16

NPUBOIUTH  TPUMEpPhl  (HAXOAWTh HWHPOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONB30BaHUs (M3MUECKUX 3HAHUI B TOBCETHEBHOM
JKU3HM U1 oOecrieueHrs 0€301acHOCTH IpH oOpaIieH!u ¢ mpuodopaMu 1
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHS 3I0POBbS H COOJIOICHHUS

HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKpY Katolllel cpee

1.17

OCYILECTBJIATh MOMCK HMHpOpMaLUU (PU3MUECKOrOo COJAEpPXKAHUSA B CETH
WMHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHWMM W TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~MCTOYHHUKOB  BBIJCIATH HMH(OPMAIMIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON HIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTIOJIB30BaTh TIPU BBIITOJHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJACpXaHMsA, CIPABOYHBIE MaTepHalbl,
pecypcesbl cety IHTepHeT; BiaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUsS TEKCTAa,

npeoOpazoBanHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.19

co3laBaTh COOCTBEHHBIE NMUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHS,
0000mas wuHpOpMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COIEpXKaHUsA, B TOM 4YHCJIEC MYyOJMYHO TIPEICTABIATh PE3YIbTATHI
MPOEKTHOM HMJIM MCCIICIOBATEIIBCKON JACSITEILHOCTH, TIPU 3TOM IPAMOTHO
UCTOJIb30BaTh M3YYCHHBIH TOHSATHHHBIA amnmapar Kypca (QH3HKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3CHTaLII/ICI71

1.20

IIpU BbIIIOJIHCHUU y‘le6HI>IX IMPOCKTOB H I/ICCJ'IeILOBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX
IMPpOoLeCCOB pacCnpeacisiTh 0053aHHOCTH B I'pynmn€ B COOTBETCTBHUH C
IIOCTAaBJICHHBIMU 3aJa4aMH, CJICINUTDH 3a BBIIIOJTHCHUEM IIJIaHA JleICTBPIfI )51

KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaa B




JCATCIIBHOCTD T'pyHIibl, BBICTpanBaTh KOMMYHHUKAaTHBHOC

B3aMMO/ICIICTBHE, IPOSBIISAS TOTOBHOCTD Pa3peliaTh KOHPINKTHI

9 KUIACC

Kon
MpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pa3jinvyaTh ABJICHUS 110 OMMCAHUIO UX XaPAKTCPHBIX CBOICTB U HAa OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (1)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrmo3HaBaTh MPOSIBICHHE W3YYCHHBIX (UINYECKUX SIBICHUU B
OKpYXaroIleM MUpPEe, B TOM 4yucie Gu3NYecKue sIBICHUS B MPUPOJE, IIPH
TOM TMEPEeBOJUTH IMPAKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIICISThH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) GUZNYECKUX SBJICHUN

1.4

OIKCHIBATh U3yUEHHbIC CBOMCTBA Tel U (PU3NUECKUE SIBIICHUS, UCHIOIb3YSI
¢uznyeckue BEIMYMHBI, TMpPU ONHMCAHWU MPaBWIBHO TPaKTOBATh
(Gu3NYECKUN CMBICI KCIOJIb3YEMbIX BEJIMYHMH, 0003HAUEHUS U €IUHUIIBI
¢u3nUeCKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpaduKu

M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUHUH

1.5

XapaKTCPU30BaATh CBONCTBA TCII, (bH3quCKHe SABJICHUA W IPOLCCCHI,
HUCIIOJIb3yd  H3YUYCHHBIC 3aKOHBLI, IIpU OJTOM JaBaTb CJIIOBCCHYIO

(GhOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH €T0 MAaTEMAaTUYECKOE BEIPAKECHHE

1.6

OOBICHATh (PU3MUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE  CHTyallui  IPAaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3 2 — 3
JIOTMYECKUX IIaroB C OMOIIBIO 2 — 3 W3y4YeHHBIX CBOMCTBA (PH3UUECKUX

HBJ'IeHHfI, (I)I/I3I/I‘ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarh pacu€THble 3afaud (omuparolmuyecs Ha cucrtemMy u3z 2 — 3
YpaBHEHHMIA), UCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAOLINE (pU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJaydl 3alMChIBATh KPaTKOE
yCJIOBHE, BBISBIATH HEAOCTAIOIINE W M30BITOYHBIC aHHbBIE, BHIONPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJISl PELLIEHUs, IPOBOJAUTH PACUEThI U
OLCHUBATh PCAIUCTUYHOCTL IMOJIYYCHHOI'0O 3HAYCHUA (1)H3I/IqCCKOI>'I

BCJINYHHBI




1.8

pacno3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PpCHIMTL IIpU I[OMOIIN
(1)I/I3I/I‘IeCKI/IX MCTOHOB, HCIIOJB3Yd OIMCAHHUC HCCICAOBAHWA, BbIACIATD
MMPOBEPACMOC  TMPCAIIOIOKEHNUE, OLCHUBATL IIPABUIIBHOCTL IIOPAAKa
IMPOBCACHUSA HCCIICIOBaHUsI, JCJ1aTh BBIBO/JbI, HHTCPIIPETUPOBATH

pe3yIbTaThl HAOIOICHHI 1 OTIHITOB

1.9

MPOBOJIUTh OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SBJICHUN WIH
($U3NUECKUX CBOKMCTB TEJI: CAMOCTOATENBHO COOMpaTh yCTAaHOBKY U3
M30BITOYHOTO Habopa OOOpYyHOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH IPU HEOOXOAUMOCTHU CEPHIO MPSMBIX U3MEPEHUH, ONpeNeIss
CpelHee 3HAYCHUE H3MEpSEeMON BEIMYHMHBI ((OKYCHOE pacCTOSHHE
cobmparomed JMH3BI), OOOCHOBBIBATH BBIOOP cCMoOco0a W3MEpPEHUS

(M3MepuTeIHLHOTO PUOOPA)

1.11

NPOBONTH HCCIEIOBAHUE 3aBUCHMOCTEH (U3UYECKUX BEIMYUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II\/’II IUIAaHUPOBATh HCCIICAOBAHUC,
CaMOCTOSITENIFHO ~ COOMpaTh yCTAHOBKY, (PUKCHpPOBaTh pe3yJbTAThI
HOJIy‘-IGHHOfI 3aBUCHUMOCTH (I)I/ISI/I‘-IGCKI/IX BCIMYUMH B BHIAC Ta6J'II/ILII/I

Fpa(I)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTATAM UCCICAOBAHUA

1.12

MPOBOJANTH KOCBEHHBIC M3MEpPEHUsT (PU3UYECKUX BEIWYMH: TUIAHUPOBATH
U3MEpEHHs, COOUpaTh SKCICPUMEHTAIBLHYIO YCTAHOBKY W BBINOIHSTH
U3MEpEHUs, CIeaysl MPeIOKEHHON MHCTPYKIUHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBl U aHAJIW3HPOBATh IOJYYEHHbIE pE3ylbTaThl € Y4ETOM

3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmomaTh TpaBWIa TEXHUKH  O€30MacHOCTH TMpu  pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pasinyaTth OCHOBHBIE IPH3HAKK HW3YyYEHHBIX (PU3MUECKUX MOAEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENO0, TOUYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIMNBI JEHCTBUS M3YUYEHHBIX MNpHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHUs, UCIIOIb3Ys 3HAHUA O
CBOWCTBaX (u3MuecKkux sABICHMH U HeoOXoauMble (uznyeckue

3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU N3YUCHHBIX TCXHUYCCKUX
YCTpOP’ICTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJIOTMYCCKHUX IIPOLECCOB

npu peIICHUN y‘le6HO-HpaKTI/I‘I€CKI/IX 3aga4, OIITUYCCKUE CXEMbI OJIA




MMOCTPOCHUA H306pa)KeHHﬁ B INIOCKOM 3CpKaJIC U co61/1pa}omel71 JIMH3C

1.17

NPUBOIUTH  TpUMEpPhl  (HaXOAWTh HWHPOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONB30BaHUs (M3MUECKUX 3HAHUI B TOBCETHEBHOM
JKU3HM T oOecrieueHrst 0€301acHOCTH IIpH oOpaIieH!H ¢ mpubdopaMu 1
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHS 3I0POBbS H COOJIOCHHS

HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKpY Katolllel cpee

1.18

OCYILECTBJIATh MOMCK HMHpOpMALUU (U3MUECKOrOo COJAEpPXKAHUSA B CETH
HuTepHeT, caMOCTOATENbHO (GOPMYIIUPYS OUCKOBBIN 3aMpoC, HAXOAUTh
IyTH ONPEJENICHUs JOCTOBEPHOCTH MOIY4EHHON MH(POPMAIIUU Ha OCHOBE

UMCIOIIIUXCA 3HAHUU U JOIIOJIHUTCIIBbHBIX UICTOYHHUKOB

1.19

UCTIOJIB30BATh TIPU BBIITOJHEHUH YUEOHBIX 3aJJaHUN HAYIHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJACpXaHMSA, CIPABOYHBIE MaTepHalbl,
pecypcebl cety IHTepHeT; BiaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMMCHbMEHHBIE M YCTHbIE COOOIIEHUSI HA OCHOBE
UHPOPMALIUK M3 HECKOJBKMX HCTOYHUKOB (PU3UUECKOTO COJAEpIKaHUs,
nyOInYHO IIPEJICTaBIIATh pE3yJIbTaThI IIPOEKTHON WIH
HCCIIEIOBATENILCKON JEATEIBHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIB30BATh
U3yYeHHBI TOHATUIHBIN amnmapar u3y4aeMoro pasaena (Uu3ukKu |
COIPOBOXKJATh BBICTYIJICHHE Ipe3eHTauueil ¢ y4éroM ocoOeHHOCTeH

aAyaAuTOPHUH CBECPCTHUKOB

1.21

IPU BBITIOJIHEHUU YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IIPOLIECCOB pacHpenesiaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 3aJJa4aMU, CJIEIUTh 3a BHIMIOJHEHUEM ILJIaHA JEHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIAaa B
JESTENIbHOCTD TPYIIIBL, BBICTPanBaTh KOMMYHHUKATHBHOE

B3aMMOJICIICTBHE, MTPOSBIISAS TOTOBHOCTD pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemMblIe 2JIEMEHTBI COACP/KAHUSA
pasjena 3JIeMEeHTa
®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHPA

®uszuka — Hayka O Ipupoje. JSIBIEHHs IPUPOJBI.

1.1 dusznueckue  SABICHUS: MEXaHUUYECKHE, TEILJIOBEIC,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
dusnueckue BeIWYUHBL. M3Mepenne pu3nuecKux BeTUUrH.

1.2 @usnueckue  npubopsl.  [lorpemHocTs  M3MEpEHUH.
MexnyHapoaHas cucTeMa €IMHULL
EcrecTBeHHOHAy4YHBII METOJ TO3HAaHUS: HAOJIOJCHHE,

! 13 IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIIBUKCHHE THIIOTES,

SKCHEpPUMEHT IO  MpPOBEpKE TIHNOTe3, OOBSICHEHUE
Ha0J110/1aeMOT0 SIBJIICHUS

14 Onucanne PU3NYECKUX SBICHUM C TIOMOIIBIO MOIeIeH
[IpakTrdyeckue paboOTHI:
#H##Par##Hl13MepeHre pacCTOSTHUM.
###Par###3mepenne o0bEMa KUIAKOCTH M TBEPIOTO TeJa.

1> ###Par###OnpeneneHne pasMepoB MalbIX TeJl.
###ParfH#H#l13MepeHne  Temmeparypbl  IpU  [IOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JaTYUKa TEMIIEPaTypbl

[NEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHUUN BEILIECTBA

#HH##Par##H#CTpoeHre BelECTBA: aTOMbI U MOJIEKYJIbI, HUX

2.1 pa3Mepbl. OMNbITHI, JTOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHUE
BELIECTBA
#HiHPartH# [IBnxkenre yactull BemiecTBa. CBsi3b CKOPOCTH

2 2.2 JBW)KEHUS  4acTULl C  TemIieparypoil. bpoyHoBckoe

nBkeHue, Muddyzus
B3aumojeiicTBue yacTull BEIIECTBA: IPUTSIKEHUE U

23 OTTaJIKMBaHUE

)4 #Hi#HParfH## ArperaTHble COCTOSIHUSL BEILLECTBA: CTPOEHUE

ra3oB, JKUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEIl.




BzauMocBs3b MCKAY CBOMCTBAaMH BEILECTB B Ppa3HbIX
arperaTHbiX COCTOSAHUAX HU HUX ATOMHO-MOJICKYJISIPHBIM

CTpOCHHEM

2.5

OcobenHoctu arperaTHbix COCTOSIHUM BOJBI

2.6

[IpakTudyeckue pabOTHI:

#H#HPar###Onenka auamerpa aromMa METOAOM psijioB (C
WCIIOIb30BaHUEM (oTorpaduii).

#HHPar#t##OnbITE o HaO0II0ICHUIO TEIIOBOIO
pacuIpeHust ra3os.

HH#HPar###OnBITEI IO  OOHApYXKEHUIO  JIEHCTBHA  CHJI

MOJICKYJIIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIECTBUE TEJI

MexaHn4ecKoe JIBHXKEHHE. PaBHOMepHoe U HCPABHOMCPHOC

3.1
JBUYKEHUE
#HH#Par##H#CKOpOCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JBWXEHUU. Pacuér nmytm u BpeMeHH
JIBUKEHUS
SIBnenue uHepuuu. 3aKOH MHEpUMH. B3zaumopeiicTBue Ten
33 KaK MpUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHUs Ten. Macca
KaK Mepa UHEPTHOCTHU Teja
14 #HHPar### notHocTh BemectBa. CBI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eiMHUIIe 00bEMA BEIIeCcTBa
3.5 Cwuita KaKk XapakTepHUCTHKA B3aUMOICUCTBUS TeEll
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOUIBIO AUHAMOMETPA
37 H#HPar#H##SBnenne TaroreHus M cuna Tsbkectu. Cuna
' TSKECTU Ha Apyrux miaaHerax. Bec tena. HeBecomocThb
38 Cuna Ttpenusi. TpeHuE CKONBXKEHUS M TPEHUE TIOKOS.
‘ Tpenue B npUpoie U TEXHUKE
19 #H##Par###CnoxxeHue Cui, HanpaBJIE€HHBIX IO OJHOM
' npsiMoi. PaBHOZENCTBY OIS CHJT
[IpakTuueckue paboOTHI:
310 Omnpenenenne CKOPOCTH PAaBHOMEPHOI'O JBMKEHMSI (LIapUKa

B KHUAKOCTHU, MOJCIHN JJICKTPUICCKOI'O aBTOMOOMIII U TakK

,I[aﬂee). OHpCI[eJ'ICHI/Ie CpGI[HCﬁ CKOPOCTHU CKOJIbKCHUSA




Opycka WM IIapuka 1O HAKIOHHOW  IJIOCKOCTH.
Onpenenenre  IMJIOTHOCTH  TBEpAOro  tena.  OMNbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh pacTsHKEHUS
(mebopmanuu) MPyKUHBI OT MPUTOKEHHONU CHUITBI. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TpeHus
CKOJIbJKEHUSI OT Beca Tella M XapakTepa COMPUKACAIONIUXCS

MOBEPXHOCTEM

3.11

@usnyeckue SBICHHWS B NPHUPOJE: NPUMEPHI JIBUKECHHS C
pPa3IMYHBIMM CKOPOCTSIMU B KMBOM W HEXHUBOW INPUPOAE,

JCMCTBHUE CWIIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12

Texnudeckue yCTpOf/'ICTBaZ JAUHAMOMCTpP, MOATIUITHUKN

JIABJIEHME TBEP/BIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue tBEpmoro Ttema. CrocoObl yMEHBIIEHUS U

1 YBEJIMUEHUS TaBIICHUS
4o JlaBnenue rasza. 3aBUCHMMOCTH JaBJEHHUS Ta3a OT 00BEMA,
' TEMIIEPATYPhI
43 [lepenaya naBneHUs TBEPABIMU TENAMH, KHUJIKOCTAMU U
' razamu. 3akoH [lackams. [THeBMaTnyecKue MaTuHBI
3aBUCHUMOCTh  JABJCHHSI  KHJAKOCTH  OT  IIyOWMHBI.
4.4 IMaapocratndeckuit mapagokc. CooOmaromuyecs COCyIbl.
lunpaBnrueckre MEXaHU3MBI
Atmochepa 3emnn u armocepHoe mamieHue. [IpuunHb
45 CYIIECTBOBaHUS BO3AYyMIHONW o00osioukn 3emuid. OnbIT
' Toppuuennu. 3aBHCUMOCTh aTMOC(EpPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 Wzmepenne armocdepHoro masneHus. [lpubopsr ams
' M3MepeHust aTMOC(HEpPHOTo JaBICHUS
47 JlelicTBuE )XKMAKOCTH W ra3a Ha MOrpyKEHHOE B HHUX TEJO.
' BritankuBaroias (apxumeioBa) cuia. 3akoH Apxumeaa
4.8 [TnaBanue ten. BoznyxomnnaBanue
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMa
49 MOTPYKEHHOW B IKHAKOCTh dacTu Tena. OmnpeneneHue

BBITAJIKUBAIOLIEA  CWJIbI, JEHUCTBYIOLIEHW HA  TeIO,
MOrpy:KEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH

BBITAJIKUBAIOLIEH CWIbI, JECUCTBYIOIIEM Ha TEIO0 B




KHUJIKOCTH, OT Macchl Tena. ONBITHL, IEMOHCTPUPYIOLIUE
3aBUCHMOCTb BBITJIKMBAIOIIEH CHIIBI, IEHUCTBYIOLIEH Ha
TEJNO B JKUIKOCTH, OT 00BEMA MOTPYXKEHHOW B >KUIKOCTh
YacTH Tela M OT INIOTHOCTH XKUAKOCTH. KoHCTpynpoBanue

apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U ONIpeeIieHUE €€

Ipy30I0AbEMHOCTH
4.10 dusnuecKue SBJICHUS B MPHUPOJE: BIMSIHUE aTMOCHEPHOTO
' JIaBJICHUs Ha )KUBOI OpraHu3M, IIaBaHUE PbIO
Texnuueckue ycTpoiicTBa:  COOOLIAIOIIUECS — COCYHBI,
411 YCTPOMCTBO  BOJONPOBOAA, THMIPABIUYECKHH  IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTDB, DHEPT' U

5.1 Mexannueckast pabota
52 MexaHndeckast MOIITHOCTD
53 [IpocTble MexaHU3MBI: pblyar, OJI0K, HAKJIIOHHAS IIJIOCKOCTb.
' [IpaBuio paBHOBecHs pbluara
54 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKy
«3on0Toe mpaBmwiIo» MexaHuku. KosdunueHnTt mone3Horo
55 neicTBus MexaHu3MoB. [IpocTeie MeXaHu3Mbl B OBITY U
TEXHHUKE
5.6 [loTeHnuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
sg IlonHass MexaHW4YecKass DSHEPrUsd. 3aKOH HM3MEHEHUS U
' COXPAHEHHUS MEXaHUYECKOM 3HEepPTUu
[IpaxkTuyeckue paboOTHI:
##HPar###Onpenenene pabOThl  CWIBI  TPEHHUS  TPHU
59 pPaBHOMEPHOM  JIBW)KEHUM TejJa [0 TOPU30HTaIbHOU
' oBepxHOCTU. MccnenoBanue yciioBUl paBHOBECHs pblyara.
N3mepenue KII/] HaknoHHO# tuiockocTy. M3yuenue 3akoHa
COXPAHEHHUS MEXaHUYECKON SHEPTUU
5.10 @u3ndecKue SIBICHUS B IPUPOJIE: PbIYaru B TEJIEC YEIOBEKA

5.11

TexHuueckue  yCTPOWCTBA:  pplyar, IOABWXKHBIM U
HETOJB)KHBIA OJIOKM, HAKJIOHHAas IUIOCKOCTb, IPOCTHIE

MEXaHHU3MBI B OBITY




8 KUIACC

Kon Kon
IIpoBepsiemble 31€MeHTHI COAEPKAHUS
pasaea 3J1eMeHTAa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TOJOKEHUS  MOJEKYJISAPHO-KMHETHYECKOMN
61 TEOpPUM CTPOEHUs BellecTBa. Macca W pa3Mepbl MOJEKYI.
' OneITbl, MOATBEPXKAAIOIINAE  OCHOBHBIE  IOJIOXKECHHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
62 Mogenu TBEPAOro, KHUJIKOTO U Ta3000pa3HOrO COCTOSHHM
' BemlecTBa. Kpucrammyeckue u amopHbie Tena
63 OObsicHeHHE CBOWMCTB T'a30B, )KHUJIKOCTEH U TBEPIBIX TEN HA
' OCHOBE II0JIOKEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUH
6.4 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
6.5 TemioBoe paciipeHue U cxaTue
66 Temneparypa. CBA3p TeMmepaTypel CO  CKOPOCTBIO
. TEIUIOBOT'O ABH)KEHUS YaCTHULL
67 Buytpennsist sneprus. CrnocoObl M3MEHEHUS BHYTpEHHEH
6 . DHEPTHUU: TeIIoNepeada U CoOBepIIeHue padboTh
63 Bunpel Temnonepenaun: TEIIONPOBOAHOCTb, KOHBEKIMS,
' U3IIy4yeHUe
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BEILIECTBA
6.10 TenmooOMeH W  TEIIOBOE paBHOBeCHE. Y PaBHCHHE
' TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHME KPHUCTAJUIMYECKUX BEIIECTB.
' VY nenbHas TEIOTa IUIABICHUS
[TapooGpazoBanue u koHaeHcanus. Mcmapenue. Kunenwue.
6.12 VnaenpHas Temora  mapooOpa3oBaHUSA.  3aBHUCHUMOCTh
TEMIEPATypPhl KUTIEHUS OT aTMOC(HEPHOTOo JaBICHUS
6.13 Brnaxxnocts Bo3myxa
6.14 OHeprus ToIIuBa. Y IeJbHasl TEMI0Ta CrOPaHUs
615 [Tpuniune! pabots! Temmosbix asurareneit KITJ rernoBoro

aBurarens. TeruioBbple IBUTATENM W 3aLIUTa OKPYKAOIIECH




cpensbl

3aKOH COXpaHEHHUS U MPEBpAIICHHS SHEPTUU B TEIUIOBBIX

6.16
mporeccax
[IpakTrueckue pabOTHI:
#HH#HPar###OnBITEI MO OOHApPY)XCHHIO  JCHCTBUS  CHJI
MOJIEKYJISIPHOTO TPUTSIKCHHUS.
#H#HPar#H##0nbITBL 10 BBIPALMBAHUIO  KPUCTAJLJIOB
ITIOBAPEHHOM COJIM WX caxapa.
#HHPar###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO
pacIiIipeHusl Ta30B, JKUIKOCTeH U TBEPIBIX TEIL.
#HHPar###Onipeienienne  JaBlieHUs] BO3AyXa B OayioHe
HInpuIia.
H#HPar#H##OnbITEl,  IEMOHCTPUPYIOLIUME  3aBUCHUMOCTD
JMaBJICHHUsT BO3QyXa OT €ro o0bEMa W HarpeBaHHs WIH
OXJIQKICHUSI.
###Par###]IpoBepka TruUNoTe3bl JUHEWHOW 3aBUCUMOCTH
JUTMHBI CTOJIOWKA KHJIKOCTH B TEPMOMETPHUECKON TpyOKe
6.17 OT TEMIEPATYPBI.
###Par###HabOmoneHne U3MEHEHUsT BHYTPEHHEW SHEPrUH
TeJa B pe3yJibTaTe TeIIonepeaadn U paboThl BHEITHUX CHIL.
##HPar#t#llccnenoBanue  SBICHUA TEIUIOOOMEHAa  TMpHU
CMEIIMBAHUU XOJOIHON U TOPSYEH BOJIBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJTyYeHHOTO BOJOH TMpH TEIMIOOOMEHE C HarpeThiM
METAITTUYECKUM LIUITUHAPOM.
#H##Par###OnpeneneHue yAEIbHOU TEIJI0EMKOCTH
BELIECTBA.
#H##Par###lccnenoBanue npoiecca UCapeHusl.
#H##Par###Onpenenenne OTHOCUTEIBbHOMI BJIA)KHOCTU
BO3/yXa.
#HH##Par###Onpenenenue yaeiabHOM TEIJIOTHl TUIABJICHUS
JbAA.
®usnueckue SBICHHUS B  TMPUPOJE: TMOBEPXHOCTHOE
6.18 HAaTSDKEHUE W KalWULIPHBIE SIBJICHHUS B  MPHUPOJE,

KpHCTallIbl B mpupone, usnydeHue ConHua, 3amep3aHue




BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,

HHEs, CHera.

6.19

TexHuueckue  yCTpOMCTBAa:  KalWUIAPHI,  IPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJIOB, JKHJIKOCTHBIM TEpMOMETD,
JATYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBas TypOWHA, JABUraTENb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumopeiictBue  3apsbkeHHbIX  Tenl.  3akoH — Kynona
7.2 (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEKIY TEIaMN)
Onexrpuueckoe mnoisie. Hanmpspk€HHOCTH  AIIEKTPUYECKOIO
7.3 noJist. [IpuHIMN Cynepno3uuuu 3JIeKTPUUECKUX IMoJeH (Ha
KayeCTBEHHOM YpPOBHE)
Hocurenun  asnexTpuueckux  3apsaoB.  DJIeMEHTAapHBIN
7.4 anekTpudeckuil 3apsa. Crtpoenue aroma. IIpoBonHuku u
JTUDJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
6 ONEeKTpUYECKUI TOK. Ycnosus CYILLIECTBOBaHUS
' IIEKTPUYECKOTO TOKA. MICTOUHMKHU OCTOSIHHOTO TOKa
27 JIeficTBUS SIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHI TOK B )KMJIKOCTSX U ra3ax
- Onektpuueckas uenb. Cuia Toka.  DIEKTPHUECKOE
' HaIpsKEHUE
79 ConpoTuBieHUE MPOBOJHUKA. YJEIBbHOE CONPOTUBIICHUE
' BelIeCcTBa
7.10 3akon Oma 1S ydacTKa Lenu
1 [locnenoBarenpHOE W MapalieIbHOE  COEIUHEHHE
' IIPOBOHHUKOB
PabGoTta 1 MOUTHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH JIKoyiis
7.12
— Jlenna
7.13 DJIeKTpUYECKHEe TIIeMd W TOTPEOUTETN DIICKTPHUECKOU




SHCPTUU B 6LITy. KOpOTKOG 3aMbIKaHHUC

ITocTossHHEIE Mar"guThl. B3auMonelcTBHE MOCTOSHHBIX

7.14
MarHuTOB
715 MarnuTtHoe nosie. MarauTHoe nosie 3eMJIM ¥ €ro 3Ha4eHHe
' JUTS )KM3HU Ha 3emuie
716 OneiT Dpcrena. MarHutHoe Moje 3JIEKTPUYECKOTO TOKA.
' IIpuMeHeHne 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOTO TMOJs HA NPOBOJHUK C TOKOM.
717 OJIeKTpOABUTaTENIb TOCTOSHHOrO TOKa. Mcnonbs3oBaHue
' ANIEKTPOJIBUraTelIeii B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCcIopTe
718 OnbiTel Papajes. SIBiIeHNE AIEKTPOMAarHUTHOW WHIYKIIUH.
' IIpaBuno Jlenua
Onektporereparop. CrocoObl TOMYYEHHS JJICKTPHUECKOU
7.19 JHEPIUH. DneKTpoCTaHIUU Ha BO300HOBIISIEMbIX
HMCTOYHHMKAX SHEPTUU
[TpakTiueckue padbOThI:
OnbIThl 0 HAOTIOACHUIO AJIEKTPU3ALNUU TEJ WHAYKIHEH U
IIPU CONPUKOCHOBEHHUH.
WccnenoBanue JeWCTBHUS  AIEKTPUUYECKOTO MOJS  HA
MIPOBOJIHUKY U TUAJICKTPUKH.
COopka u mipoBepka pabOThl DJIEKTPUUECKOW IETH
MTOCTOSIHHOTO TOKA.
W3mepenue v peryanpoBaHue CUIIbI TOKA.
720 H3mepenue u peryiupoBaHue HAMIPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CWIBI TOKa, MAYLIETO 4Yepe3
pEe3UCTOpP, OT COMPOTUBIICHHS PE3UCTOPA U HANPSIKEHUS Ha
pesucrope.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO
COIIPOTUBJICHHS] TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIaAN
IIONIEPEYHOI'0 CEYEHUS U MaTepHuaa.

[IpoBepka mpaBuiia  CHOKEHUS  HANPSKEHUH  TIPHU
MOCJIEIOBATEIbHOM ~ COEAUHEHUU  JIBYX  PE3HCTOPOB.

HpOBepKa InpaBujia i CHWJIbI TOKa IIPpU IapaJlJICJIbHOM




COCIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JNIEKTPUYECKOT0  TOKA, HUAYLIEro  4epe3  PEe3UcTop.
Omnpenenenue MOIIHOCTH ANEKTPUIECKOTO TOKA,
BbIJIETIIEMON Ha pe3uctope. VccienoBaHue 3aBUCUMOCTH
CWJIBI TOKA, HIYIIEro 4epe3 JIAMIIOUKY, OT HaIlpsLKEHHs Ha
Hell. Omnpenenenne KIIJ[ HarpeBarens. MccrnenoBanue
MarHMTHOTO B3aUMOJEHCTBUSl IIOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO IOJISI MOCTOSIHHBIX MAarHUTOB IPH
uX O0OBCAMHEHUH W pasneieHuu. MccienoBanue AeiCTBUS
IEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpesKy. ONbITHI,
JEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHIIbI B3aUMOJEHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUS
TOKa B KaTyuike. M3ydyeHne NeiCcTBAs MarHUTHOTO IOJIS HA
IIPOBOJAHMK C TOKOM. KOHCTpyupoBaHME U H3y4YcHHE
paboThI 3JIEKTPOJABUIATEIIS. N3smepenne KITJ
AJIEKTPOJIBUraTEILHON YCTaHOBKH. OnbIThI 1o
UCCJICOBAHUIO SIBJICHUs DJJIEKTPOMArHUTHOW WHIYKLHH:
UCCIEA0OBAHUE W3MEHEHUM 3HA4YE€HHWs W HaIpPaBIICHUSA

HHAYKOUOHHOI'O TOKa

7.21

®dusnueckue SBICHUS B MPHUPOE: ICKTPUUECKUE SBICHUS
B arMocdepe, OJIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHMUTHOE ToJe 3eMiH, Jpeild TOoICoB, PpOJib

MAar"duTHOTO ITOJIA JJIA ) KM3HH Ha 3CMJ'IC, MOJISIPHOC CUSAHUC

7.22

TexHudeckue yCTpPOMCTBA: JIJIEKTPOCKOI, aMIEpMETP,
BOJIBTMETP, PEOCTaT, CUETYMK DIEKTPUYECKONM HHEPIUH,
AIIEKTPOOCBETUTENBHBIE npudopsl, HarpeBaTeNbHbIE
AIIEKTPOIPUOOPHI (mpumMepsl), JJIEKTPUYECKHUE
MNpCaoXpaHUTCIIN, 9JICKTPOMArHmrT, QJICKTPOABUTATCIIb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA

9 KUIIACC

Kon

paznena

Koz snementa

[IpoBepsieMble AIEMEHTHI COAEPKAHUS




MEXAHUWYECKUE ABJIEHUA

Mexanudeckoe aBuxenue. MartepuanbHas Touka. Cucrema

8.1 )
oTcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUUYECKOTO JIBHIKCHHS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
#i##Parf##HepaBHOMEpHOE TIPSAMOJIMHEWHOE JBUKCHHE.
8.4 CpenHsis W MIHOBEHHass  CKOpOCTb  Tejla  IIpH
HEPaBHOMEPHOM JBUKEHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE NMPAMOJIIMHEHOE ABUKEHUE
8.6 #H#HPar###CBoboHoe magenue. OnbiTel [anunes
#i#Par#H#PaBHOMEpHOE  JBM)KEHHE IO  OKPY)KHOCTH.
8.7 Ilepuon u uactota oOpamienus. JluHelHass W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHe
8.8 [TepBeriit 3akoH HeioToHa
8.9 Bropoii 3akon Herotona
8.10 Tpetuii 3akon HeroTrona
8.11 HHH#Parf#H#1 [puHIMI cyneprno3uuy cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H#Par##H#Cuna TpeHus: cujla TPEHHSI CKOJIbKEHUs, CHIIa
' TPEHHUS TIOKOSI, IPYTUE BUIBI TPESHUS
%14 #HH##Par##H#Cuna TAKECTU U 3aKOH BCEMHUPHOTO TATOTEHUS.
’ YckopeHnue cBOOOTHOTO MaIeHUs
%15 JlBmxenue manet Bokpyr Comnuna. IlepBas kocMuyeckas
' ckopocTh. HeBecoMocTh u meperpy3ku
816 PaBHOBecue maTepuanbHONW TOUYKU. AOCOIIOTHO TBEPIOE
' TEeJo
g 17 #H##HPar###PaBHOBecHe TBEPIOrO Tejla € 3aKPENIEHHOU
' ocbio BpateHus. MomeHT cuibl. LleHTp Tskectu
8.18 Nmnynbse Tena. U3Menenne ummymbca. Miynbe cubsl
8.19 3aKoH COXpaHEHMsI UMITYJIbCa
8.20 #HHPar###PeakTUBHOE IBIKEHUE
8.21 Mexannueckasi paboTa ¥ MOIIHOCTb
999 Pabora cun TspKecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu

1 paboThI




8.23

IloTenunanbHast OHEpPIHUia TCIa, noaHATOIO Hazg

MMOBCPXHOCTBIO Semin

8.24

[ToreHuanbHast SHEPTHs CXKATOM MPYKUHBI

8.25

HiHPar#H#Kunernueckas SHEprusl. Teopema 0

KMHETUYECKON SHEPruu

8.26

H#HPar#H##3aKoH coXpaHEHUS] MEXaHUYECKOW SHEPTUU

8.27

IIpakTuyeckue paboOTHI:

Ompenenenne CpeaHe CKOPOCTH CKOJBKEHUsS OpycKa WiTn
NBWKEHMsI ~ LIapUKa [0  HAKJIOHHOW  IUIOCKOCTH.
OmnpeneneHue yCKOpPEHMs Tejla IIPU PaBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCHMOCTM IIyTH OT BpPEMEHHM NpHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONU CKOPOCTH.
IIpoBepka TIHNOTE3b: €CIM IPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HaualbHOM CKOPOCTH IMYTH OTHOCSTCS Kak
psii HEYETHBIX YKCEJ, TO COOTBETCTBYIOILUE MPOMEKYTKH
BPEMEHU OJJMHAKOBBI.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH CHUJIbI TPCHUSA CKOJIBKCHHUA OT
CHJIBI HOPMaJIbHOI'O JTaBJICHMSL. Onpenenenue
kodpduuueHTa TpeHHs  CKoimkeHus. OmnpezneneHue
KECTKOCTU MpY>KUHBI. OnpezeneHre paboThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JIBUKEHUHU Tejla IO IOPU30HTAIbHOU
noBepxHocTu. OnpeneneHue padboTsl CUIIbl YIPYTOCTH HpU
NoAbEME Tpy3a C MCHOJIb30BAHUEM HENOJBMKHOIO U

MOABUYKHOTO OJIOKOB

8.28

dusnueckue SBICHHUSI B npupoac: IMpUJIMBbI U OTJIMBBI,
ABHOKCHHUE IIJIIAHCT ConHeuHoOH CUCTCMBbI, PCAKTUBHOC

JABUIKCHUC JXHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOMCTBA: CIIUZOMETD, JAaTYUKU

IMOJIOKCHUSA, pACCTOSIHUA U YCKOPCHUS, PAKCTBI

MEXAHUWUYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarenbHoe naBuxeHune. OCHOBHBIE XapaKTEPUCTUKU

KOJIeOaHUI: IePHO/I, 4aCTOTa, aMILIUTY/1a

9.2

MaremaTuyecKkuid U Npy>KUHHBIN MasTHUKH. [IpeBpamenue

OHCPIUHU IIpU Ko1€e0aTeILHOM JBHUXCHUHN

9.3

3aryxawmue KojeOaHus. BbIHYXIeHHbIE KOJIeOaHUS.




Pezonanc

Mexaunueckie BOJHBEL. CBOWCTBA MEXAaHHUYECKUX BOJIH.

HpO,I[OJ'IBHLIC U TOICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHbI H

- CKOpOCTh €€ pacrpocTpaHeHHs. MexaHW4yecKue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOTHbI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

9.6 Wudpa3Byk u yapTpa3ByK
[IpakTuueckue padbOTHI:
OnpeneneHnne  4actoTel W Hepuoja  KoseOaHUi
MaTEMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue  4acTOTBl M Ilepuoja  KoseOaHMH
HPY>KMHHOTO MasiTHUKA

97 HccnenoBanne  3aBUCHMOCTH — Hepuoja  KoJjeOaHui

' MOJIBEILIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue  3aBUCMMOCTH  NepHoAa  KoseOaHHi
IPY>)KUHHOTO MasiTHUKa OT Macchl rpy3a. IlpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
@dusuyeckue SBICHHS B NPUPOJIE: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, 9XO0

0.9 TexHuueckue  yCTpPOMCTBA:  HXOJOT,  MCHOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

9J'IeKTpOMal"HI/ITHOC IIOJIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 371eKTpOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas Inpupona cBeta. CKOpOCTh CBeTa.
' BoiniHOBBIE CBOMICTBA CBETA
[IpakTuueckue padOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C ITOMOLIBIO
MOOWIBHOTO TenedoHa
@dusnueckue SABICHUS B  NPUpPOJAE: OHOJIOrMYECKOe
10.5 JeiicTBre BUIUMOTO, yIbTPapuOIECTOBOTO u

PEHTTEHOBCKOTO U3TyUYeHHI




10.6 Texuuueckue YCTpOICTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozaens cBera. ICTOUHUKH CBETa
11.2 [IpsmonnHeHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue cpera. Ilnockoe 3epkano. 3aKOH OTpaXeHUS
' CBeTa
114 IIpenomiienne cBera. 3akoH IpenomiieHus ceeta. [loaHoe
' BHYTpPEHHEE OTpaKeHHUE CBETa
11.5 JInnza. Xon tyyen B nuH3e
116 OnTuueckast cuctema (Qoroanmnapata, MHUKpPOCKONa U
. TeJecKona
117 I'maz kak onruyeckas cucrema. bnmzopykocte u
. JaJIbHO30PKOCTh
11.8 Pasznoxxenue 6emoro cera B cnektp. OmnbiTel HbloTOHA.
' CrnosxeHue crieKTpajbHbIX LIBETOB. Jlucnepcus ceeTta
[IpakTrueckue pabOTHI:
##HPar#H##llccnenoBanue 3aBUCUMOCTH yTJla OTPa)KEHUs
11 CBETOBOIO JIyYa OT yIJIa MaJeHHs.
Hi#HParf##13yueHue XapaKTEpUCTHK n300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.
#HH##Par##H#lccnenoBanue 3aBUCUMOCTH YTJla MPEJIOMIICHUSA
CBETOBOI'O JIy4ya OT yrIJja MaJeHUs Ha T'PAaHULE «BO3AYX —
11.9 CTEKJIION.
#H#HPar#t#lonyuenne  M300paXeHUH € HOMOILBIO
coOuparoIiei JINH3bI.
###Par###Onpenenearie  QOKYCHOTO  pacCTOSHUSA U
ONTUYECKOM CHJIbI COOMPAIOIIEH JTUH3BI.
HHHPar###ONBITHI 110 Pa3sIoKEHUIO 0EI0To CBETa B CIIEKTD.
#H#H#Parf##ONBITH 110 BOCHPUTHIO LIBETA NMPEAMETOB IpU
UX HaOJIOACHUH Yepe3 LBETOBbIE (DUIBTPBI
dusnueckue sBICHUA B mpupoje: 3arMeHus ConHua u
11.10 JlyHbI, IBETa TEII, ONTHYECKUE SIBJICHHS B aTMochepe (1BeT
HeOa, pedpakius, pamgyra, MUPax)
T TexHuueckue ycTpoicTBa: OUKH, EPHUCKOI, (oToanmapar,
. OINTUYECKUE CBETOBO/IbI




12

KBAHTOBBIE ABJIEHUA

Ombitel  Pesepdopna u 1umaHerapHas MoOJENb aToMa.

121 Mogens aroma bopa
129 Hcnyckanne U moriomieHue cBera aToMoM. KBaHTHI.
’ JInHenyaTele CIIEKTPbI
12.3 PanuoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHUs
194 Crpoenune aromHoro sanpa. HyknoHHas mMonens aTOMHOIO
’ sapa. M3oTonsl
125 PagnoaxktuBHble npeBpamienus. Ilepuon momypacnana
' aTOMHBIX SIEP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAJ0BOrO H
' MacCOBOTO YHUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPIUU
128 Peakuuu cuntesa u aeneHus sanep. Mctounuku sHeprun
' ConHua u 3B€311
129 Snepnas  osHepreruka.  JlelcTBME — paguMOaKTHBHBIX
. U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmiogenne CIUIOMIHBIX M JMHEHYATBIX  CIIEKTPOB
U3ITy4EHUs.
12.10
HccnenoBanue TPEKOB: U3MEPEHHME DHEPIMM YaCTHULBI 10
TOpMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenne paanoakTHBHOTO (poHa
duznyeckue ABJICHUA B NOPUPOJIEC:  E€CTECTBEHHBIN
211 paaMoaKTUBHBIN (POH, KOCMUYECKUE JIyUH, PaIMOAKTUBHOE
' U3ITy4YeHue IIPUPOJIHBIX MUHEPAJIOB, neicTBue
PaZAMOaKTUBHBIX U3ITyUYEHUI HA OPraHU3M YeJIOBEKA
112 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBH,Z[yaHBHBIﬁ A03UMCTpP, KaM€pa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEeMOro
TpedoOBaHMSI

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe ®PI'OC

[lonumanue  ponmd  (GU3UKM B HAyyHOH  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSA3H U
MIO3HABAEMOCTH SIBJICHUH MPHUPOJBI, O POJIM HKCHEPUMEHTA B (U3UKE, O
cucrteMooOpasyromie ponu (U3UKA B PA3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 SBOIIOIMH (PU3NIECKUX 3HAHUI U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKJIAAEC POCCUNCKUX U
3apyOeKHBIX Y4EHBIX-QU3MKOB B pa3BUTHE HAyKH, OObBICHEHHE

IMPONLECCOB OKPYXKAKOIICT0 MHpa, Pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

3HaHUS O BUJAaX MaTepuu (BEUIECTBO U MOJIE), O ABMKCHHH KakK criocobe
CYILIECTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU CTPOCHUS
BELIeCTBa, 0 (PM3UYECKOM CYIIHOCTH SBJICHHUM MPUPO/IbI (MEXaHUYECKHUX,
TEIJIOBBIX, DJJICKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHUE pa3audaTh
SIBJICHHS TIO OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX  JaHHOe  (U3UYECKOEe  SIBICHHUE;  yMCHHE
pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (U3NYECKUX SIBICHUU B

OKpYaroIleM MUPE, BBIAEISAS UX CYIIECTBEHHbIE CBONCTBA (MIPU3HAKH )

Bnagenue ocHoBaMH MOHATUHHOTO amnmapaTa U CUMBOJIMYECKOTO SI3bIKA
GU3MKM U UCHOJb30BAHUE MX JJIS pelIeHHs] y4eOHBIX 3aJay; YMEHHe
XapaKkTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS U TIPOIECCHI,

HCIIOJIb3YA q)yHI[aMCHTaJIBHBIC N OMITMPUYICCKHUEC 3aKOHBI

YMeHne OnmchBaTh HN3YYCHHBIC CBOMCTBa TE€l U (i)I/ISI/I‘—ICCKI/IC SIBJICHUA,

UCTIONB3YS (PU3HUYECKUE BETHUNHBI

Bnagenne ocHoBaMM METOJOB HAyYHOrO TIO3HAHHMSI C  Y4ETOM
cOOIOZICHHSI TIPAaBWJI OE30MacHOro Tpynaa: HAOMIOACHHE (PUINICCKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000PYyJOBaHMS MO UHCTPYKIMH, OMUCHIBATH XOJI OIbITa
1 3aITUCBIBATH €T0 Pe3yJIbTaThl, (JOPMYIIUPOBATH BEIBOJIBI;

MMPOBCACHUC IIPAMBIX W KOCBCHHBIX I/I3Mep€HI/Iﬁ (1)I/I3I/I‘-ICCKI/IX BCIINYHNH:




YMEHHE  IUIAHUPOBATh  W3MEPEHHUs, CaMOCTOSTEIbHO  COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY IO MHCTPYKIMM, BBIYUCIISATH 3HAUCHHUE
BEJIMYMHB U aHAJIW3UPOBATh IOJYYEHHBIE pE3yJlbTaThl C YU4ETOM
3a/1aHHOM MMOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;

IIPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAJbHBIX  MCCIEIOBAHUI;
CaMOCTOSITEJIBHO ~ cOOMpaTh  SKCIEPUMEHTAIbHYIO  YCTAaHOBKY H
IPOBOJIUTh HCCIIEOBAHUE 10 MHCTPYKIHH, NPEACTABIATH MOJYUYCHHbIE
3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHAE TaOmuI H rpadukos,
YUUTBIBaTh  MOTPEIIHOCTH, JieJaTb  BBIBOJBI IO  pe3yJbTaTaMm

HCCICIO0BaHUA

ITonumanune XapaKTEPHBIX CBOMCTB duznueckux MoOZeen
(MaTepuanbHasi TOYKa, Aa0OCONIOTHO TBEPIOE TEJNO, MOJEIH CTPOCHHUS
ra3oB, MXHJIKOCTeH W TBEPABIX TeJ, IUJIaHETapHAs MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO sIpa) M YMEHHUE NPUMEHATh UX JUIs

00BsICHEHUS PUBNYECKUX MTPOLIECCOB

VYMeHne o0bICHATh (PU3MYECKUE TPOLECCHl U CBOWCTBA TEIl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BBIABIIATHL MNPUYUHHO-CIICACTBCHHBIC CBA3M W CTPOMTH
O00BSICHEHHE C OMOpPOil Ha M3yYEHHBIE CBOMCTBAa (D)M3UYECKHUX SIBICHUM,

(I)I/I3I/IHCCKI/IC 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

VYMenne pemath pacu€THble 3amauu (Ha Oaze 2 — 3 ypaBHEHHUH),
I/ICHOHLBy}I 3aKOHBbI U (bOpMyJ'H:I, CBsA3BIBAKOIIINEC (bPISI/ILIeCKI/IG BCINYUHEBI,
B YACTHOCTH, 3allMChIBaTh KpaTKOE YCJIOBHE 3a/ayd, BBISBISTH
HEJIOCTAIONINE JaHHBbIC, BHIOUpATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE
UIsE €€ peIlIeHHs, HWCIOJIb30BaTh CIPABOYHBIC JAaHHBIC, IPOBOIWTH
paC‘{éTBI )41 OILICHHUBATHb peaJ'II/ICTI/I‘-IHOCTB HOqueHHOFO 3HAUYCHUA
(bU3NYECKON BEIMUYMHBI, YMEHUE OMPEeNATh pa3MepHOCTh (pu3ndecKon

BCINYHHBI, HOHy‘ICHHOﬁ IIpyu pCHICHUH 3aJa41

YMeHue  XapakTepus3oBaTh  NPUHLMIIBI  JEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M TNPOMBIIUIEHHBIX
TEXHOJIOTUYECKUX IPOLECCOB M0 HUX OMHUCAHHIO, UCIONb3Yys 3HAHHS O
CBOMCTBaX (U3MYECKUX SBJICHUA M HeoOXoaumble (pusmueckue

3aKOHOMEPHOCTH

10

YMeHHe UCTIO0Nb30BaTh 3HAHUSI O (PU3UUECKUX SBJICHHUSIX B IIOBCEAHEBHOM
XKHU3HHU JUIS oOecrieueHus] 0€301MacHOCTH TPU OOpaIIeHUN C OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 370POBbS H

CO6J'IIO,[[CHI/IH HOPM 3KOJIOTUYCCKOI'0 IMOBCACHUS B Oprxcanmeﬁ cpeac,




IIOHHMMAaHHeC H606XOI[I/IMOCTI/I MPUMCHCHUA JOCTHKECHUH (bPIBPIKPI 151

TEXHOJIOTHI I PalOHAJIBHOTI'O ITPHUPOJ0ITI0JIBb30BAHUA

11

OmpIT TOMCKa, NPeoOpa3oBaHUSI W TPEACTABICHUS HMH(MOPMALUH
bu3nyeckoro CoepKaHus c HCTIOJIb30BAHUEM
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; yYMEHHE OLIEHUBATh
JIOCTOBEPHOCTh IMOJYYEHHOH HWH(pOpMAllMM Ha OCHOBE HMEIOIIUXCS
3HAHUH ¥ JIOTIOJHUTENFHBIX MCTOYHHKOB; YMEHHE HCIIOIb30BATh IIPH
BBIIIOJTHEHUHM YYEOHBIX 33/laHMH  HAYYHO-TIONYJISIPHYIO JIHTEPaTypy
(GU3NIECKOTO CO/EpIKaHUs, CIPAaBOYHBIE MaTEpHAIBI, PECYpCHl CETH
WutepHer;  BnameHue  0a30BBIMH  HaBBIKAMH  NPEOOpa3OBaHHS
UH(POPMALIMU U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYI0; YMEHUE CO3/1aBaTh
COOCTBEHHBIE IUCBMEHHBIE W YCTHBIE COOONICHHS Ha OCHOBE

I/IH(i)OpMaHI/II/I 13 HECKOJIPKHMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHudeckoe JABUXKCHUC. MaTepI/IaHBHaH TOYKa. Cucrema OTCuYéTa.

OTHOCHUTEILHOCTh JABUKCHUS

PaBHOMepHOE U HepaBHOMepHOe aBikeHue. Cpeanssi ckopocTb. Dopmyna s

1.2 BBIYHMCIICHHSI CpeTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MpPSMONMHEIHOE ABMXKEHUE. 3aBUCUMOCTh KOOPIMHATHI Tejda OT
BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO JIBIKEHUS:
1.3 xX(1)=x,+ut
I'paduku 3aBUCUMOCTH OT BPEMEHH s MPOEKIHH CKOPOCTH, MPOEKIHH
MePEeMEIIEHUS, ITyTH, KOOPIUHATHI IPH PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKCHUN
3aBUCHUMOCTh KOOPJIMHATBHI Tela OT BPEMEHH B Cily4yae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBMYKCHHUS
2
-S‘x':f:l =1|-'.|;|__ * f_ax * -
-
@opMynbl UIS TPOCKIMH TEPEMEIICHUs, MPOSKIUU CKOPOCTH M MPOCKIIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
1.4 N=uv,, -t L
. .5‘.\_[: ) e PR ? »
U.\'('r) =Up, T4, T,
a, (f) =canst,
Uy, — Uy, =2a,s5,
I'padykn 3aBUCUMOCTH OT BpPEMEHH JUISI TPOEKIUU YCKOPEHHUsS, MPOCKIINH
CKOPOCTH, TMPOEKIIMH T[EPEMEIICHUs], KOOPAWHATHI TMPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM>KEHUU
CBoOonmHoe maneHwe. DOpPMyIbI, OMHCHIBAIONINE CBOOOJHOE MAJCHHE Tela IO
s BEepPTHKAIH (ABM)KCHUE Tella BHU3 WUJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTHU 3€MIIN).
['paduku 3aBUCUIMOCTH OT BPEMEHH ISl IPOEKIIMH YCKOPEHUs, TPOEKIIUU CKOPOCTH
¥ KOOPJAMHATHI MPU CBOOOTHOM ITaJICHUH TeJla TI0 BEPTHKAIH
1.6 CkopocTb paBHOMEPHOIO JBMXKEHHMS Tela IO OKpYyXHocTu. HampaBienue




CKOPOCTH.

@dopmyna I BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2mR
=
T

LentpoctpemurenbHoe  yckopeHue. HampaBieHue — II€HTPOCTPEMUTEIHHOTO

YCKOpPCHHUA. cDOpMyJ'IEl JJI1 BBIYUCIICHUA YCKOPCHUA:

®dopmyia, cBsI3bIBaIOLIast IEPUOJ M YACTOTY OOpalCHUS:

N
T

Macca. ITnotHocts Bemectsa. @opmMyia i BBIYUCICHUS TUIOTHOCTH:

_m

1.7 V
1.8 Cwita — BekTopHas ¢puzuveckas BennuuHa. CIoKeHHe CHl
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
F, ,=-F
Tpenue mokost U TpeHUe CKONbxeHHs. Dopmysia i1 BBIYUCIECHUS MOIYJISI CHJIbI
TPEHUS CKOJIbKEHUS:
F_=p-N
1.12 p =t




1.13

Hedopmanus Ttena. Ympyrue u Heynpyrue aepopmanuu. 3akOH YIpyroi

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTECHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

F-G. my -ih‘:
R
Cuna TspkecTd. Y CKOpeHHe CBOOOTHOTO MaIeHUS.
dopmyna 17 BBIYUCICHUS CUITBI TSDKECTH BOJIM3H noBepxHocTu 3emiu: F = mg.
JBuxenue rianet Bokpyr Connua. [lepBas kocMudeckasi ckopocTsb. HeBecomocThb

U IIEPETpy3KU

1.15

Hmnynbe Tena — BeKTopHas pu3ndeckasi BeIMYrHa.
=mi

Nmnynbe cucremsl Ten. U3MeHeHnne umiyibea. MIMIynbe Criibl

1.16

3aKkoH COXPAaHCHUS UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTEMBI TCII:
D=myU, +m, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexann4yeckas pa60Ta. (DopMyna JJIs1 BBIYMCIICHU A pa6OTH CHIJIBI:

A=Fscoscx

MexaHu4uecKass MOIIHOCTb:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIrUs. dDopMyna JJIs1 BBIYHMCJIICHUA

KHUHETUYECKOM OHEPIUU:

H!U‘z
By

Teopema o kuHeTHueckou sHeprun. GopmyJia I BBIYUCICHUS TOTCHIUAIBHOU

SHEPIUH Teja, [OJHATOrO

HaI 3eMIEN:

E,=mgh




Mexanandeckas OHCPIUA:

E=E;.+E p
1.19 .
3aKOH COXpaHEHMs] MEXaHU4eCKOoW sHeprun. Popmyiia A 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIrUU B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpanieHne MEXaHUYECKOW SHEPTUH MPU HAJTTUYUHU CUIIBI TPEHHUSL.
ITpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poruar. Momenrt cunsl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBwxHbIHM 1 HenoABXKHBIN O0510KU. KITJI mpocThIX MeXaHU3MOB,
n= Aﬂmma
‘A'-SH.I]_‘:EHH
[aBienue TBEpIOTO TEIA.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
p= F
S
191 JlaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mppocTtaTyeckoe 1aBlIeHUE BHYTPH KHJIKOCTH.
dopMyia 11 BBIYMCIICHHS 1aBJICHUS BHYTPHU KUJAKOCTH:
P=Pgh+Dp,
1.22 3akoH [lackansa. ['unpaBnuyeckuii npecc
3akon Apxumena. Dopmyna i ONPEACICHHS  BBITAJKUBAIOUIEH  CHUIBI,
JIEHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B JKUJIKOCTh WM Ias:
1.23
F Apw. T P‘EF
VYcnosue miiaBanus tena. [InaBanue cy0B 1 BO3AyXOIUIaBaHUE
Mexannueckue kojaedanus. AMIUINTY1a, IEPUOJ U YacToTa Kosnebanuil. @opmyia,
CBSI3bIBAIOILAsl YACTOTY U MEPHOJ] KOJIeOaHHIA:
1.24
v = 1
T
1.25 MaremMatnueckuii M TOPYKUHHBIA MasATHHUKU. lIpeBpamienue sHepruu Ipu




KoJIe0aTeIbHOM JBHXXCHUH

1.26

3aryxatomue Konebanus. Bernyxnenusie konebanus. Pesonanc

1.27

MexaHndecKrue BOJIHBI. HpO)IO.]'H)HI)Ie U TONCPCYHLIC BOJIHBI. I[J'H/IHa BOJIHBI H

CKOPOCTb PACIPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3By1(. rpOMKOCTB " BbICOTA 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI HAa T'PaHUIC OABYX

cpen. udpa3Byk U yIbTpa3ByK

1.29

Ilpakxmuueckue pabomoi

W3mepenue cpenHel IUIOTHOCTH BELECTBA; APXMMEIOBOM CHIIBI; JKECTKOCTH
HpPY>XUHBL;, KOA(G(UIMEHTa TPEHHsI CKOJIbXEHHUsS; PaOdOThl CUIIBI TPEHHsI, CHUJIbI
YOPYTOCTH; CpEIHEH CKOpPOCTH MABM)KEHHS OpycKa MO HAKJIOHHOM IIJIOCKOCTH;
YCKOpeHHsl OpycKa MpHU IBMKEHUH 10 HAKIOHHOHW IJIOCKOCTH; YaCTOTHI M MEPUOJIa
KoJIeOaHUH MaTeMaTW4ecKOro MasTHUKA; 4YacTOThl W MepHoAa KoJiebaHui
HPY>KHHHOTO MasiTHUKAa; MOMEHTA CHJIbI, IEHCTBYIOLIETO Ha pblYar; paboThl CHIIbI
YOPYTOCTH MpHU MOABEME Ipy3a ¢ MOMOUIbIO0 HEMOJBUKHOTO 0J10Ka; pabOThI CHIIbI
YIPYTOCTH NPH MOABEME IPy3a ¢ TOMOIIBIO TOIBM)KHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON YacTH
Te€Ja U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI OT MAaCChI
TeNa; CWIbl TPEHUS CKOJBXCHMS OT CHJIbl HOPMAJIBHOIO JABJICHHS M OT poja
MOBEPXHOCTH; CHJIBI yNPYTrOCTH, BO3HUKAIOLIEH B MpPYXKXUHE, OT CTEHEHU
nedopMaluy MPYKUHBL, YCKOPEHUS Opycka OT yrila HakKJIOHA HampaBIISIOINIEH;
nepuojia (4acToThl) KOJeOaHWH HUTSHOTO MasTHUKA OT JJMHBI HUTHU; IEepUoaa
KoJIeOaHUH TPYKMHHOTO MasTHHKAa OT MacChl Ipy3a U JKECTKOCTH TPY>KUHBI;
UCCIIeIOBaHNE HE3aBHCUMOCTHU NEpHO/a KOJeOaHUM HUTSHOTO MasTHUKA OT Macchl

rpy3a. IIpoBepka ycinoBusi paBHOBECHS pbluara

1.30

Qusuueckue A6n1eHUs 8 npupooe: TPUMEPH] ABHKEHHS ¢ Pa3IMUYHBIMU CKOPOCTSIMHU
B )KMBOM M HEXKWBOW NPHUPOAE, NEHCTBHE CWIIBI TPEHHUS B INPUPOJE U TEXHHUKE,
IPWIUBbI M OTJIMBBI, JABMKEHUE IUTaHeT COJHEYHOM CHUCTEMBl, PEaKTUBHOE
JBIDKEHUE KUBBIX OPraHU3MOB, PbIYArd B TeJe YeNIOBEKa, BIMSIHUE aTMOC(EpHOTo
JTABJICHUS] Ha KMBOM OpraHu3M, IUIaBaHUE PbIO, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,

3EMIICTPSACCHUCE, celicMHUYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmeéa: CHOUAOMETP, NATYUKU TIOJIOKEHUS, PACCTOSHHUS H
YCKOpPEHHMs, JMHAMOMETp, MOJUIMIIHUKY, paKeTbl, pblYyar, MOJABW)KHBIM U
HETOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXAHU3MbI B OBITY,
CoOOIIaroImMecs: COCyAbl, YCTPOHCTBO BOAONPOBOJA, THIPABIMYECKUI TMpecc,

MaHOMETp, OapomeTrp, BBICOTOMEp, IOPLIHEBOM HAcOC, apeoMeTp, 3XOJIOT,




HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHUKEC

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA.
2.1 Monenu  TBEpAOro, KHUAKOTO U  ra3oo00pa3HOr0  COCTOSHHUH  BEIIECTBA.
Kpucrannmaeckue u amopgHbIe Tena
25 JBmxeHue vactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe nBmxenue, 1uddy3us
23 CMauuBaHue U KanWUISIPHbIE SIBJICHUS
2.4 TermnoBoe pacuIupeHne U coxaTue
2.5 TermnoBoe paBHOBECHE
26 BuyTtpennss oHeprus. Pabota u Teruiomepenada Kak CHOCOObI H3MEHEHHUS
BHYTPEHHEN YHEPTUHU
2.7 Bupapl Teruionepenaun: TemIONpOBOIHOCTb, KOHBEKIINS, U3TyUEHUE
Harpepanue u oxnaxaenue tei. KonudecTBo TeIoThl. Y AebHas TEIIOEMKOCTbD:
2.8 QO=cm\t,—1,)
3aKOH COXpaHEHMs] SHEPrUHM B TEIUIOBBIX IIpoleccax. YpPaBHEHHE TEIIOBOTO
Oajanca:
2.9
Q1 _Qz +...=0
Ucnapenue u koHaeHcanus. M3MmeHeHHe BHYTpPEHHEW OHHEpPruu B Ipolecce
510 ucrmapeHuss W KoHjeHcauwu. Kumnenwe JKMAKOCTH. YJAenbHas  TeIioTa
napooOpa3oBanus: L = O/m
2.11 Bnaxxnocts Bo3myxa
[InaBnenue u kpuctayumzanus. M3MeHeHre BHyTPEHHEW dHEPruu MpH IUIaBICHUU
Y KpUCTaJUIM3alMU. Y AeJIbHAs TeIIOTa TUIaBJICHUS:
2.12 . Q
==
m
BuyTpeHHss sHEeprus cropanusi TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOpaHus TOIUIMBA: ¢
2.13 = Q/m
2.14 [Tpunnmne! padotsl TeroBbix aurareneii. KI1J[ TerioBoro apuratens




Ilpakxmuueckue pabomoi
W3mepenue yneiapbHOHW TEIJIOEMKOCTH METAJUIMYECKOrO LWIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl GUKCUPOBAHHOMN Macchl, B

KOTOPYIO OITYIICH HarpeTbIﬁ ONUIMHAP; KOJINYECTBA TCIJIOThI, OTAaHHOI'0 HArpCThiM

21 UAJIUHAPOM, TIOCI€ OMyCKaHusi €ro B BOJAY KOMHATHOM TeMIEpaTyphl;
OTHOCHUTENIbHOM BJIQXXHOCTU BO3/lyXa; YAEJIbHOW TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanne U3MEHEHHs TEMIIEPATYPbI BOJIbI IPU PA3IMYHBIX YCIOBUSX; SIBJICHUS
TEIJI000MEHa MPU CMENTUBAHUU XOJIOAHOW U TOpsYei BOBI; POIIecca UCTIapECHHS
Qusuueckue s6leHUs 6 Npupoode: TIOBEPXHOCTHOE HATSHKEHHME W KallWJUIIpHBIC

2.16 SBJICHUS B MPUPOJE, KPUCTALIBI B Mpupojae, uzinydyenue CoiHua, 3amep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsl, CHEeTa
Texnuueckue ycmpoucmea: KanWUISpbl, MPUMEPHI HCIOJb30BaHUSA KPHUCTAJUIOB,

517 KUIKOCTHBIM TEPMOMETp, IATYMK TEMIEPATyphl, TEPMOC, CHUCTEMa OTOTUICHHS

' JIOMOB, THTPOMETpBI, TICHXPOMETp, TapoBas TypOWHA, IBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA

3.1 OnexkTpusanusd Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB

32 B3anMogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia

14 Onektpuueckoe mone. Hanpsoxk€HHocTh  snekTpuueckoro mois.  [IpuHnun

' CYNEPIO3UINH JIEKTPUUECKHUX TM0JIeH (Ha KaUeCTBEHHOM YPOBHE)
3 Hocurenu osnextpuyeckux 3apsaoB. JleWCTBUE 3IEKTPUYECKOrO IMOJSL  Ha
' ANeKTpUUecKue 3apsabl. [[pOBOAHUKY U AUIICKTPUKU
[TocTosHHBIN AIEKTpUYECKU TOK. [[elcTBUA 3iekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.

3.6 I=q/t, U=A4/4
DJIEKTPUUYECKOE CONPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COIIPOTUBIICHUE:

3.7 R =pl/S

13 3akon Oma j1st yuacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOHUKOB:

3.9

I,=1,: U=U,+U,: R=R,+R,




HapannenLHoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTHUBJICHUA:

R

2 .

U=U;:I=1+1:R=

CMenranHbIe COCIMHCHUA ITPOBOIHHUKOB

PaboTa 1 MmouiHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH oy — Jlenna:
)
3.11 Q=I"-R-t
312 Oneir Opcrena. MarHuTHoe 1moJIe NPSMOrO IPOBOAHMKA € TOKOM. JInHuM
. MarHMTHOM MHIyKIIUU
3.13 MarauTtHoe 1oJie OCTOSHHOTO MarHuTa. BzanumoieficTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleficTBre MAarHUTHOTO IIOJIsI HA IPOBOAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKUKU. [IpaBuso Jlenma
IIpakmuueckue pabomul
H3mepenue  3IEKTPUYECKOIO CONPOTHBIICHUSI  PE3UCTOPA; MOILHOCTH
ANIEKTPUUECKOTO TOKA; PA0OTHI JEKTPHUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHHUKE
316 (pe3ucTopsbl, JIaMIOYKa), OT HANpsDKEHUS Ha KOHIAX HPOBOJHHMKA; 3aBUCHUMOCTH
. CONPOTHUBIICHUS OT [UIMHBI NPOBOJHHKA, IIOAAH €r0 IMONEPEYHOr0 CEUEHUs U
YZI€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia sl 3JIEKTPUUYECKOTO HAIMPSIKEHHS] MPH I0CIEJ0BATEILHOM
COCIMHEHUN NIPOBOJHMKOB; TpaBUja MJI1 CHUJIBl DJIEKTPUUECKOIO TOKa IIpH
napajieIbHOM CO€JUHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUYKA)
Qusuueckue A6NeHUs 6 Npupode. BIEKTPUYECKUE SBICHUA B arMocgepe,
3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpei¢ MOII0CcoB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, NTOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMmIIEpMETp, BOJIBTMETP, PpeoCTarT,
CUETUMK  IJIEKTPUUECKOM  HSHEpPIruu,  BJIEKTPOOCBETUTENbHBIE  HPUOOPBI,
3.18 HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (IIPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTEIHN,
AJIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSHHOIO TOKAa, T€HEPAaTOp IMOCTOSHHOTO
TOKa
3.19 OneKTpoMarHuTHeIe BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJTH
3.20 JIyueBas mozens cera. IIpsimonuHeliHOe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano




3.22

HpeJ]OMJ'ICHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUA CBCTA

3.23 Hucniepcus cBera
3.24 JIunza. Xona nydeit B ynmH3e. DOKyCHOE paccTOsiHWE JHMH3bL. OnTUYeckas cuia
' muH3el: D = 1/F
3.25 I'na3 kak ontuueckas cucreMa. Onruyeckre npubopsl
IIpaxmuueckue pabomul
##Par###lI3MepeHre ONTUYECKOW CHJIBI  COOMpArOIICH JIMH3BI, (POKYCHOTO
paccTostHusI coOuparoliel JTUH3BI (M0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U
HU300paXKeHMsI, KOTJa TPEeIMET pAacloioXeH B JIBOWHOM (QoKyce), ToKa3aTes
3.26 MIPEJIOMJICHUS CTEKJIA.
#iHPart##llccnenoBanue CBONCTBA H300pa)KEHUS, MOJYYEHHOTO C TOMOIIBIO
coOuparoniei TUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX JIMH3;
3aBUCUMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO Jiyda OT yIJIa MaJCHHsS Ha TPaHHIE
«BO3/YX — CTEKJIO»
397 Qusuyeckue seneHus 6 npupooe: 3armeHuss Comnna w JlyHbl, 1Beta Ten,
' onTHYECKUE SBJICHUS B aTMOcdepe (1iBeT Heba, pedpakius, paayra, MEPax)
308 Texunuueckue ycmpoticmea: O4YKHM, TEPUCKON, QoToamnmapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
al PannoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHus. Peakuuu anbda-u
’ Oeta-pacmaga
4.2 OmeiTel Pesepdopaa o paccesauto anbda-gactui. [Inanerapuas Mmogens atoma
4.3 CocraB aToMHOrO0 siipa. M3otonsl
4.4 [lepuon monypacnaga aTOMHBIX SIAEP
4.5 SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsA0BOT0 U MAaCCOBOTO YHUCEI
Qusuueckue s6leHUs 6 Npupoode: €CTECTBCHHBIM  paJMOAaKTUBHBIN  (OH,
4.6 KOCMHMYECKHUE JyUd, paJlMOaKTUBHOE U3IyYEHHE MPUPOJHBIX MUHEPAJIOB, IEUCTBUE
paZiOaKTUBHBIX U3TYyYEHUI Ha OpraHU3M YelIOoBeKa
47 Texuuueckue ycmpoticmea: CHUEKTPOCKOI, WHIWBUIYaJTbHBIA JO3MMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



