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1. COOEP’)KAHUE OBYYEHUA

7 KUIIACC
Du3uKa 1 e€ poJib B MO3HAHUU OKPYKAKOIIEr0o MUPA.

®dusuka — Hayka O mpupoze. SBieHus npuponsl. OuU3nUECKUE SIBICHU:
MEXaHUYECKHUE, TEMJIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbl. M3Mepenune ¢usndyeckux BenuduH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHnii MexryHapoHasi CucTeMa euHUII.

Kak ¢usuka u [pyrue €cTeCTBEHHbIE HAyKM M3Y4yalOT HPUPOLY.
EcTecTBEeHHOHAy4YHBIII METOJl TMO3HAaHUA: HAOJIIOJEHUE, MOCTAHOBKA HAYYHOT'O
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBICHEHNE
HabmogaemMoro apieHus. Onucanue (U3NYECKUX SIBICHUN ¢ TOMOIIBIO MOeel

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHHUSL.

2. @usnyeckue NpudOOPHI U MPOLEAYyPa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimol.

1. OmnpeneneHre UEHBI JEIEHUS KaIbl K3MEPUTEIBHOTO MPUoopa.

2. HM3mepenue paccTosHUN.

3. M3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TeENA.

4. OmnpeneneHue pasMepoB MajblX Tell.

5. M3mepenue temneparypsl NpU IOMOIIM JKUIKOCTHOTO TEPMOMETpa M
NaTYUKA TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO IMPOBEPKE TMIOTE3bI: NAIBHOCTH IMOJIETA
IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, YeM OOJIbIIE BHICOTA
ycKa.

IlepBoHaya/ibHbIE CBEJACHUS O CTPOCHHUHU BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX pa3mepsl. OnbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue dactul BemecTBa. CBsA3b CKOPOCTH JABWKEHUS YACTHI[ C
Temneparypoil. bpoyHoBckoe nBuxkenue, nud¢ysusa. BzaumopeiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBA3bp MEXIy CBOWMCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHeIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JBUKEHHUSL.

2. Habmonenue muddysum.



3. HaGmiopmenne  siBneHWil,  OOBSACHSIOIIUXCS ~ MPUTSDKEHUEM WU
OTTAJIKMBAHUEM YACTUIL BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OueHka JuamMeTpa aToMa METOAOM psAAOoB  (C  HCHOJB30BAHUEM

dboTorpaduii).

2. OmnbITHI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO NEUCTBHSI CUIT MOJIEKYJIIPHOTO MPUTSKEHHUSL.

JIBUKEeHME M B3AaUMOIEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHXKCHHE.
Cxopoctb. CpellHssi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHM. Pacuer myTu u
BPEMEHHU JIBUKEHUS.

SIBnenue uHepuuMH. 3aKOH WHepUMU. BzanmopnelicTBue Ten Kak NPUYHMHA
U3MEHEHHsI CKOPOCTM JBHXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
o0beMa BelleCcTBa.

Cwiia Kak xapakTepuCTHKa B3auMoeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOLIBIK AMHAMOMETpA. fIBJICHHE TATOTEHUS U CUia
TsoxecTu. Cuia TshKecTu Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAPABJIEHHBIX MO OJHOW NpsiMOM. PaBHonelcTBytomas cuil. Cuiia TpeHUsI.
TpeHue CKOJIbKEHHS U TPEHUE NTOKOSA. TpeHne B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro JBUKEHUS Tea.

W3mepenne CKOpOoCTH IPSAMOIMHENHOTO IBUKECHHUSL.
HaGnronenue siBieHUs: HHEPIUU.

HabGnronenue usmMeHeHus CKOPOCTH MPH B3aUMOJEHCTBUU Tell.
CpaBHEHHE Macc IO B3aUMOJECICTBUIO TEIL.

A S

CnoxeHue cujl, HampaBJIE€HHbBIX MO OAHON MPSIMOM.
Jlabopamopnuie pabomot u onvimul.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUSI (IIaprKa B XKHUJIKOCTH,
MOJIEIN AJIEKTPUUECKOr0 aBTOMOOWIISI M TaK J1ajee).
2. OnpeneneHue cpelHe CKOPOCTU CKOJbXKEHUS OpycKa WIHM HIapuKa Io
HaKJIOHHOM IIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeNa.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshkeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBL.
5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJl, )KUAKOCTEH M ra30B.



HaBnenue. CriocoObl yMEHBIIICHUS! U YBETUUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, Temmeparypbl. l[lepenaua naBieHus
TBEPABIMU TEJIAMU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmatnueckue
MAaIIMHBL. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TIyOWHBI. [ mapocraTudeckuii
napanokc. Coobimaromuecs cocyabl. [ upaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnau u armocdepHoe naBiieHHe. [IpudyuHBI CyIIECTBOBAHUS
Bo3ayuiHOM oOosniouku 3emiu. Ombit Toppuuemnu. M3mepenue armocdepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 1151 M3MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTb JABJIECHUSA ra3a OT TEMIIEPATYpPHI.

[lepenaya naBiaeHUs KUJIKOCTBIO U Ta30M.
Coobmaromyecs CoCy/ibl.

['mppaBnuaeckunii mpecc.

[IposiBrieHne nelcTBUS aTMOC(EPHOTO 1aBIICHHUS.

A O A

3aBUCHUMOCTH BBITAJIKUBAIOIIECH CHUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue miaBanus TEN: MIIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIEHHUS TIJIOTHOCTEN Tesa U AKUJIKOCTH.
Jlabopamopnuie pabomot u onvimeol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TENa.
2. OmpeneneHve  BBITAJKUBAIOLIEH CHIBI, JIEWCTBYIOIIEW Ha  TeoO,
IIOrPyKEHHOE B KUJIKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CUIIbL, NEHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tea.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKHWBAIOIIEH CHUIIbI,
JNEUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUAKOCTh
YaCTH TeJa U OT IWIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHHUE JIOAKA H
OIIpPEJICIIEHUE €€ TPY30NIOABEMHOCTH.
Pabora u MOIIHOCTH. DHEpPrusi.
Mexanudeckast pabota. MOMIHOCTb.
[IpocTthie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBmio
paBHOBecus pbryara. [I[puMeHenne npaBuia paBHOBECHS phluara K 0JI0Ky. «30710Toe



npaBuwio» Mexanuku. Koaddunuent nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass dHeprusi. KuHeTnueckas W TNOTEHUMAIbHAsT HHEPTHUs.
[IpeBpaiilienrie OAHOTO BUIa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPIrUu B MEXAHUKE.

Jlemoncmpayuu.

1. I[Ipumepsl TpOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimol.

1. Ompenenenue pabOThI CHIIBI TPEHUS PU PABHOMEPHOM JIBHXKEHHUH TeJa MO

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yciioBU paBHOBECHS pblyara.
3. M3amepenune KII/] HaKJIOHHOM IIJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTUU.
8 KJIACC

TenJioBbIe sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOrO, >XHAKOTO M Ta3000pa3HOr0 COCTOSHUW BELIECTBA.
Kpucrannnueckue u amopdusie tena. OObsSCHEHHE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKOW TEOpHH.
CmaunBaHKe U KallWUISIPHBIE SIBJICHUS. TeIoBOe pacliupeHne U CKATHE.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsas sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPrUu:
TEIUIONEepeaua U CoBepIIeHne paboThl. Buabl Teronepenaun: TemIONPOBOIHOCTD,
KOHBEKIIMS, U3IIyYCHUE.

KonuuectBo TemynoTel. YenabHas TEMJIOEMKOCTh BEIECTBA. TeMIo00MEH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue w
OTBEPACBAHME KPUCTAUIMYECKMX BEUIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Tteruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHUSL.

BnaxunocTts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHHUS.

[Tpunmmner padotel TemioBbix apurarenei KIIJ[ teroBoro asuratens.
TennoBble IBUTaTENN U 3a1IUTa OKPYKAOLIEN CPENIBI.

3aKOH COXpaHEHMS U NPEBPAIICHUS YHEPTUH B TEIIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HabGmronenune OpoyHOBCKOTO JBUKCHHUS.



Habmonenune nuddysuu.

HabGnronenue siBineHui cMauMBaHUs U KaWJUISIPHBIX SBJICHUIA.
HabGnronenue TermioBoro pacimpeHus Tedl.

M3meHeHne naBieHMs ra3a MpU M3MEHEHUU 00bEMa M HarpeBaHUU WU
OXJIAKICHUMU.

[IpaBuita n3MepeHns TEMIIEPATyPBI.

Bunae! Terionepenayn.

OxJnak/IeHue MPU COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiieHnr paboThl BHEIIHUMU CUJIAMH.

10. CpaBHEHME TEITIOEMKOCTEMN Pa3JINYHBIX BELIECTB.

11. HaOmronenne KumeHus..

12. HaOnroieHre mocTosIHCTBA TEMIIEPATYPBI IPH IIJIABICHUH.

13. Moaenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimol.

1. OnbITBI IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJISIPHOTO MPUTSHKEHHUS.

2. OnBbITHI ITO BBIPAIIMBAHUIO KPUCTAIIIIOB TOBAPEHHOM COJIA MJIM caxapa.

3. OnbIThl O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB, KHUAKOCTEH U

TBEPIBIX TEIL.

4. OrnpeneneHue JaBiIeHUs BO3IyXa B Oa/lIOHE LIIPULA.

OnbITEI, NEMOHCTPUPYIOIIME 3aBUCUMOCTh AABJIEHUS BO3JlyXa OT €ro
00BbEMa M HArpEeBaHUS WA OXJIAXKIACHUS.

6. IlpoBepka runoTe3sl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUIKOCTH

B TEPMOMETPUYECKON TPyOKE OT TeMIIEpaTyphl.
7. HabmioneHnne wu3MeHEHMsI BHYTPEHHEW OJHEPruM Tejda B pe3yJibTare
TeIIonepeaul U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBiEeHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U

rOpsiYEN BOJIBL.

9. OmpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  IIpU

TEII000MEHE C HarpeThIM METAJUIMYECKUM LIMJIUHIPOM.

10. OnpenieneHne yAeIbHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca HCIapeHus.

12. OnpeneneHue OTHOCUTENIBHON BIaXKHOCTH BO3AyXa.

13. OnpeenieHne yIeabHOM TEIIOTHI IUIABJICHHUS JIbJA.

JJIeKTpUYeCKHe U MATHUTHbIE SIBJICHUA.

OnexkTpu3aums Tenl. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaumopaeincraue
3apsUKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSHUS MEXKY TEJIAMH).

Onextpudeckoe nosie. Hanpsok€HHOCTE anexTpudeckoro mnons. ITpuHoun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKHUM 3apsil.
Crpoenue aroma. IIpoBOAHMKM W  JUIJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIECKTPUYECKOTO TOKa.
HcTtounnku MOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuyeckass  uenb. Cuna  TOKa.  DNEKTPUYECKOE  HAIPSHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
11 ydacTka nen. [locnenoBarenbHOE U MapauieIbHOE COSTMHEHUE TPOBOIHUKOB.

PaGota u MONIIHOCTH J3JIEKTpUYECKOro Toka. 3akoH JDxoyns—JleHna.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH dIEKTpUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTostHEBIE MarHuThl. B3anmMogencTBre MOCTOSHHBIX MAarHUTOB. MarauTHoe
nojie. MarauTtHoe mojie 3eMJId U €ro 3HaueHue IS Ku3HM Ha 3emie. OmbIT
Opcrena. MarouTHOE MOJI€ JIEKTPUUYECKOTO ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB
B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO  TOKa. [VICronp30BaHWE BIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUuM. [TpaBuiio Jlenna.
DIIEKTPOreHepaTop. Crioco0sbI MOJTy4YEHUS AJIEKTPUYECKOM SHEPTHUH.
DJIIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DJeKTpU3alus Tell.
JIBa pojia 37€KTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIA.
DNEeKTpOCTaTUYECKas UHTyKIIHUS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsI/IOB.
IIpOBOIHHMKH U AUBTIEKTPUKH.
MoenvpoBaHue CUIIOBBIX TUHUM SJIEKTPUUECKOTO MOJIS.
McTOoYyHMKY TOCTOSIHHOT'O TOKA.
JIeliCTBHS JIIEKTPUUECKOrO TOKA.
. DIIEKTPUYECKHI TOK B KUIKOCTH.
. I'a30BbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. U3MepeHnne 31eKTpuYeCcKOro HanpsiKEHUST BOJbTMETPOM.
. PeocTtar n Mmarazus conpoTHBIICHUM.
. BzanmoieiicTBre MOCTOSHHBIX MAarHUTOB.
. MozennpoBaHue HEBO3MOKHOCTH Pa3/ICJICHHUS MMOJIOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX MTOJIEH TOCTOSHHBIX MAarHUTOB.
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18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MarauTHoe 1oje Toka. IIEKTPOMAarHur.

. JlelicTBHE MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATENb ITOCTOSHHOTO TOKA.

. UccnenoBanue siBII€HUS SJIEKTPOMArHiTHOM UHIYKIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTh  HAIIPaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHUS.

. DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel 1O HAOMIOACHUIO DJJIGKTpU3AIMU TeJl HHIAYKUUEHW U Tpu
CONPUKOCHOBEHUM.

HccnenoBanue NEUCTBUS JJIEKTPUYECKOTO TMOJS HA MPOBOJHUKU H
TUDIIEKTPUKHU.

COopka u mpoBepKa padOThI AIEKTPUUECKOM 1IETTH OCTOSIHHOTO TOKa.
N3Mepenue u peryimpoBaHUe CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAMIPSIAKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONIPOTUBIICHUSA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEUYHOrO
CEUYCHHS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW IPU  I0CIEN0BATEIBHOM
COEMHEHNH JIBYX PEZUCTOPOB.

IIpoBepka mpaBwia [Js CHJIbl TOKAa MPH MAPAILICIBHOM COECIUHEHHH
PE3UCTOPOB.

Omnpenenenre padOThI TEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 Pe3UCTOop.
OnpeneneHrne MOIIHOCTH  JJIGKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/] narpeBarersi.

HccnenoBanre MarHUTHOTO B3aUMOJAEHCTBHS IOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPU UX 00bEAMHEHUN
U pa3JIeJICHNH.

HccnenoBanue NelCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBHUS
KATYILIKHU C TOKOM M MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHHS TOKA B KaTYIIIKE.
N3ydenne necTBUS MAarHUTHOTO TOJISI HA MPOBOHUK C TOKOM.



19. KoHcTpynpoBaHue U u3yuyeHue paboThl AJIEKTPOABUTaTENS.

20. U3mepenne KII/] anexTpoaBUraTenbHON yCTaHOBKH.

21. OnBITBI TIO MCCIEIOBAHUIO SIBJIEHUSA SJIEKTPOMAarHUTHOW WHIYKLIMH:
UCCIIEJOBAHUE W3MEHEHHUM 3HAYEHUS M HAIPaBICHUS HHIYKIMOHHOTO

TOKA.
9 KVIACC

Mexanuyeckue siBJeHHS.
Mexannueckoe JBWKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENBPHOCTh MEXAaHMYECKOIO JBHWKEHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
nerxeHue. HepaBHoMmepHoe npsiMmonnHenHoe aBvkeHue. CpenHsss 1 MIHOBEHHAs
CKOPOCTB TeJa IIPYU HEPABHOMEPHOM JBHKEHUH.
VYckopenue. PaBHoyckopeHHoe mpsimoiiuHelHOoe BrkeHue. (CBoOomHOE
nagenue. OnbIThl ["anuies.
PaBHOMepHOE ABMXKEHHE N0 OKpyX)HOCTH. Ilepuon m yactora oOpamieHwus.
JIvHeHas u yrioBas CKOpOCTHU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.
[Tepseiit 3ak0H HeroTona. Bropoii 3akon Herotona. Tperuii 3akoH HeroToHa.
[TpyHLIMT CyTIEPIIO3UIINU CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOIbXEHUS, CHIIa
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nangeHus. J[Bmxenue mianetr Bokpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocTs 1 nieperpysku.
PaBHoBecue maTepuanbHON TOUKH. AOCONMIOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpameHusi. MoMeHT cuibl. L{eHTp TsxecTH.
Nmnynec tena. M3menenne umnysibca. UMnynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJIbCa. PEakTUBHOE JIBUKEHHUE.
Mexanudeckass paboTa W MOUIHOCTb. PaboTa cui TSXKECTH, YHPYroOCTH,
TpeHus. CBsA3b dHEpPruu U paboThl. [loTeHInanbHas 3Heprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMJIN. [loTeHIManbHas dSHeprus cKaTtou npykuHbl. Knnernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPTUH.
Jlemoncmpayuu.
1. HabGnrogeHne MEXaHMYECKOTO IBUKEHHSI T€Jla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETa.

2. CpaBHEHHE MNyTel M TPACKTOPUN IBHKEHHUS OJHOTO U TOrO K€ Teja
OTHOCHUTENBHO PAa3HbIX TEJI OTCYETA.
N3mepeHne CKOpoCTH U yCKOPEHUS MTPSMOJINHEUHOTO IBU>KCHHUS.
HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHUS.
Hab6mronenue nBrkeHus Tela o OKPY>KHOCTH.



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

Hab6nronenne MexaHnuecKuX sIBJICHUM, IPOUCXOIAIIUX B CUCTEME OTCUETa
«Tenmexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHUS TeJla OT MacChl Tejla U JEHCTBYIOLIEH Ha HEro
CHJIBL

HabGnronenue paBeHcTBa CUJl IPU B3aUMOICHCTBUU TEJ.

N3meHeHnne Beca Tena npu YCKOPEHHOM JIBUKEHHM.

Ilepenaua umityabca npyu B3aUMOJICUCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUU TTPU B3aUMOICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCa [TPU HEYIIPYTOM B3aHMOJICHCTBHH.

CoxpaHeHne uMITyJibca Mpu adCOIOTHO YIIPYTrOM B3aUMOCHCTBUU.
HabGnronenue peakTUBHOTO IBU>KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU NMPU CBOOOTHOM MaJCHUU.
CoxpaHeHrne MEXaHUYECKON YHEPTUH MPU IBU)KEHUU Teja MO/ JEHCTBUEM
PY>KUHBI.

Jlabopamophuie padbomot u onvimol.

1.

10.

11.

KoncTpynpoBanue Tpakrta uisi pa3roHa U JajdbHEHIIEr0 paBHOMEPHOTO
JIBYKEHUS MIAPUKA WITH TEIIEHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKEHUS
IIapuKa Mo HAKJIOHHOH TIOCKOCTH.

OmnpeneneHre yCKOpEHHUsS Tela MPH PaBHOYCKOPEHHOM JBMKEHHUH TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUH 0e3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenue kodQPuIMeHTa TPEHUS CKOJIBKEHHUS.

Onpenenenune )KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS PU PABHOMEPHOM JIBIXKEHHUH TeJia 1o
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenne pabOTBl CWJIBI yOPYTrOCTH TpPH TOABEME Tpy3a C
MCIIOJIb30BaHNEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenune 3aKk0Ha COXpaHEHUS YHEPTHH.

MexaHuuyeckne Koj1e0aHus U BOJHbBI.



KonebarenbHoe neukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUIMTyAa. MareMaTtu4ecKui U NPy KUHHBIN MasTHUKU. [IpespaiieHue
SHEPrUH MpH KOIeOaTETbHOM IBHKCHHH.

3aryxatonue — koneOanus.  BwiHyxkneHHsle — konebanus.  Pe3zonanc.
Mexannueckue BoaHbl. (CBoiicTBA MeEXaHHYECKUX BOJH. IIpomonbHblE W
nomnepeyHble BOJHBI. JInMHA BOJHBI M CKOPOCTh €€ pacrpoCTpaHEHUS.
MexaHn4YecKue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOHBI.

3Byk. ['poMKkoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoseOaHUM Ted IIOJ JEWCTBHUEM CHUIBI TIKECTU U CHIIBI
YOPYTOCTH.

Hab6mronenue xkonebanuii Tpy3a Ha HUTH B HA TIPYKUHE.

HabGmrofgenue BoIHYKICHHBIX KOJIEOAaHUN U pe30HaHCA.

PacnipocTpaneHnue npo0JIbHBIX U MTONEPEUHBIX BOIH (Ha MOJIEIH).

HabGnronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

1. OmpeneneHrie 4YacToThl M TMepHofa KoyieOaHWUM  MaTeMaTH4eCKOIro
MasiTHUKA.

A O

2. OmpepeneHue 4acToThl U EPUO/IAa KOJIEOAHUM MPYKUHHOTO MAasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH TTepHOIa KOJICOAHMI MOIBEIIEHHOTO K HUTH

rpy3a OT JIJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJI€OaHUN IPYKUHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka HE3aBUCMMOCTU NEpUOAA KOJeOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MaccChl Ipy3a.
6. OmbITHl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepuojna  KosieOaHui
MPY>KMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTU MPYKUHBI.
7. W3MmepeHue yckopeHusi CBOOOHOTO MaICHHUS.
DJIEKTPOMATHUTHOE I0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONEKTPOMarHUTHOE  ToJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. [llkana »iekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DIIeKTpOMarHuTHas mnpupoja ceera. CkopocTh cBeTa. BOaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpauuu.

1. CBoHCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnuie padbomot u onvimol.
1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0O MOOHIBLHOIO
TenedoHa.
CeeToBbI€ SIBJICHUS.

JlyueBas  mMogmenbp  cBera.  Mcrounuku — cBera.  I[IpsamonuHeiinoe
pacnpoctpaneHue ceera. 3atMeHuss ConnHna u Jlynel. Otpaxenne cera. [nockoe
3epKaJI0. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpa)KEHHE cBeTa. lCHoab30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHUYECKHUX CBETOBO/IAX.

JIunza. Xox mydeit B muH3e. Ontuueckas cuctema ¢oToarnmapara, MUKpOCKOIa
U Telieckorna. ['na3 kak onrudeckas cucremMa. bim3opykocThs U JalbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jlemoncmpayuu.

[IpssmonuHeHOE pacupOCTPaHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue nzoOpaxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomiienue ceera.

Onrudeckuii CBETOBO/I.

Xox ydei B cOOMparoIen JMH3E.

XoJ n1y4er B pacCenBaroLIeH JIMH3E.

[Tonyyenue n3o0paxeHUi ¢ MOMOIIBIO JIUH3.

[Tpuniun nevictBus Goroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Moaensb riaasza.

11. Paznoxkenue 6eoro cBeTa B CIEKTP.

Y ® N o Uv kDR

12. [lomyuyenue Genoro cBeTa NMpu CJI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiydya OT yrja
MaJCHMS.

N3ydeHne xapakTepUCTUK U300paXKeHUs MPEAMETA B IUIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOTO JIy4a OT yIJjia
naJieHusl Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. TlomyueHue n3o00paxxeHUil ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue (HOKyCHOTO pacCTOSHUS U ONTUYECKOMN CHIIbI cOOMparonieit
JIUH3BI.

OnpITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIEKTP.
OnpIThl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU UX HAOJIIOJECHUU uYepes
LIBETOBbIE (PUIIBTPHI.



KBanToBbIe siBJICHUS.

Omneitel Pesepdpopna m nnanerapuas moxaens aroma. Moxens aroma bopa.
Hcnyckanne u nornomenne cBera atoMoM. KBaHThl. JInHe4aThie CIEKTPBL.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomHoro saxapa. W3ortonsl. PaanoakTuBHBIE
npeBpainienus. [lepro monypacmnaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAaCcCOBOrO YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. J[eMCTBHUS paguOaKTHBHBIX HW3JIIyYEHHH Ha IKUBbBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHS U HOTJIOLIEHUS.

CrexTpsl pa3IU4HbIX Ta30B.

Cnextp Bogopo/a.

HabGnronenue Tpekos B kamepe BunbcoHa.

PaGota cuérdrnka HOHN3UPYIOMINX U3TyUYCHUH.

Peructpanus u3iaydeHus: OpUPOJHBIX MUHEPAJIOB U MTPOTYKTOB.

./Iaéopamopubze pabomul u onvimel.

1. HaOmroneHue CIUIOMIHBIX U TUHEWUYATHIX CIICKTPOB U3ITyYCHHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHUE HYHEPTHM YACTUIIBI IO TOPMO3HOMY

nyta (1o ¢ororpadusim).

3. Msmepenue pagnoakTuBHOTO (OHA.

IToBTOPHUTEIBbHO-0000IAIOIIUI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOAYJb NMPEHA3HAYEH ISl CUCTeMaTU3alluu
1 00001IEeHUS TPEIMETHOTO COJIEPKAHUS U ONBITA IESITENHbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHy MO (U3MKE JJIsi 00YYarolluXCsi, BHIOPABIIMX 3TOT
y4€eOHBbII npeaMer.

[Ipu u3ydyeHUn JAHHOTO MOMAYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJIEHUEC YMEHUSIMHU OOBACHITH (PU3MYECKUE
SIBJICHUSI, TPUMEHSISl TMOJyYEHHbIE 3HaHMs, pelaTh 3aJaud, B TOM YHCIE
KAUeCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IprHIMNUATBHO NESATENBHOCTHBIN XapakTep AAHHOTO pas3feia pean3yeTcs
3a cu€T TOro, 4To OOydYalollMecs BBIMOJHIIOT 3aJaHus, B KOTOPBIX UM
IIPEJIAaracTcs:

I



Ha OCHOBE TIOJNyYCHHBIX 3HAHWW pacro3HaBaTh M HAYYHO OOBSICHATH
(du3HUecKue SBICHUS B OKPYIKAOIICH MPUPOJIE U TTOBCETHEBHOM JKU3HHU;

WCITOJIB30BaTh HAYYHBIC METOABI UCCICTOBAHNS (DU3UUECCKUX SBIICHUM, B TOM
YUCIIE JJIS IPOBEPKH TUTIOTE3 U TIOTYUYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATH HAYYHBIC OCHOBHI Ham0oJiee BaKHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEp, MPAKTHICCKOTO HUCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUU Ha OCHOBE 3aKOHA IMPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIYJsSl  BKJIIOYAET OKCHEPUMEHTAIBHOE
UCClIeIoBaHHE 000OMIaroero xapakrepa. MoJyllb 3aBepIliaeTcs MPOBEACHHEM
JTMAarHOCTUYECKOU U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 00pa3oBaHusl.



2. INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUS INTPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (u3mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPABICHO

Ha JIOCTH)KEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare u3yuenus GuU3NKM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHUpOBaHBI CICAYIONIME JTUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA:

- IPOSIBJICHUE UHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUecKoil HayKH;

- IEHHOCTHOE OTHOIIIEHNE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,

2) rpaaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYX/I€HUH OOIIECTBEHHO 3HAUMMBIX U
THYECKUX MPOOJIEeM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTH)KCHUN
buzukwy;

- OCO3HaHHE BAXXHOCTU MOPAIbHO-3THUYECKUX MPUHLMIIOB B JIESITEIbHOCTH
Y4EHOTO;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

- BOCIIPHUSITHE ACTETUYECKUX KauyeCTB (PU3NUYECKOW HayKd: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MTO3HAHMS:

- OCO3HAHHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPyMEHTa
IIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAKHEMIIEH COCTAaBISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOU JI0OO3HATENLHOCTH, WHTEpPEca K HCCIEI0BATEIbCKOM
JeSTeNIbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSS W  3MOLMOHAJIBHOIO
0J1aronoJyyus:

- OCO3HaHUWE IIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TIPaBWJI 0OE€30MacCHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX yCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HABBIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha ONITHOKY
Y TAKOTO0 )K€ MpaBa y APYyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- AaKTMBHOE y4yacTH€ B pEUICHUU NPAKTUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTEeNbHOM  OpraHv3all, Tropojia, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOW HAIIPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3NUECKUX 3HAHUI;



+ - HHTEpeC K MPaKTUYECKOMY M3YUCHHIO TTPOdeCcChii, CBA3aHHBIX C (DU3UKOM;

« 7)) 3K0JIOTUYeCKOTr0 BOCTIUTAHUSA:

+ - OpUCHTAlUS HAa MPUMEHEHHE (PU3WYECKUX 3HAHWKA JJIS PEIICHUS 3a7ad B
00J1acTH OKpY’KaloleH Cpeiabl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPYKAIOIICH CPEJIbI;

+ - OCO3HaHHE TJI00aJILHOTO XapaKTepa SKOJOTMYECKUX MpoljieM W MyTed X

peuieHus;

« 8) ajanTranum K M3MEHSIOUIMMCH YCJIOBHUSAM COLMAJBLHOM W NPUPOIHOH
cpeasl:

« - MOTPEOHOCTh BO B3aUMOJCHCTBUU IMPU BBINOIHEHUM HCCIACAOBAHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYTHUX;

* - TOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 IMPAKTUYECKYIO
NEeSATENbHOCTD;

+ - MOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIC (POPMYITUPOBATH
U7ICH, TIOHATHS, TUTIOTE3BI O GU3MICCKUX OOBEKTAX U SBJIICHUSIX;

+ - oco3HaHME AePUIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JIacTu
buzukwy;

- IUTAHUPOBAHHUE CBOETO Pa3BHUTHS B TPHUOOPETCHNN HOBBIX (DU3MUECKUX 3HAHMIA;

+ - CTPEMJICHHE aHAIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPO/IBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUH;

« - OIIGHKa CBOUX JCHCTBUU C y4€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeay,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTare ocBoeHUs MporpaMMBbl 1o GU3KKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOy4aromerocss OyayT chOpMUPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TTO3HABATEIbHBIE YHUBEPCAIbHBIE YUeOHbIE NEHCTBUS,
KOMMYHUKAaTHBHbIE  yHUBEpCaJbHblEe  Yy4eOHble  JCHCTBUS,  PpEryJsTUBHBIC
YHUBEpCaJIbHbIE YUeOHbIC ICHCTBUSL.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jioruueckue AeicTBHA:
e BBUIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKU OOBEKTOB

(stBIICHMIN);
*  YCTaHaBIUBATh CYIIECTBCHHBIN MPU3HAK KJIACCU(PHUKAIIMHA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMSI B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M MPU HM3YYEHHH (DU3UUECKUX
SBJICHUM U IIPOLIECCOB, AEaTh BBIBOJBI C UCIIOIb30BAHUEM JEIyKTHUBHBIX
Y MHJIYKTHBHBIX YMO3aKJIIOUEHHH, BBIJIBUTAaTh THIIOTE3bl O B3aHMOCBS3SX
(bu3HYECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOUPATh CIOCO0 pelieHus y4eOHoN GU3HUecKoil 3a1auu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBHIOOp Haumbosee
HNOJAXOJSIIEr0 ¢ Y4ETOM CaAMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejabcKHe AelCTBUSA:

MCII0JIb30BaTh BOIPOCHI KaK MCCIICIOBATEILCKUM HHCTPYMEHT TTO3HAHUS;
MIPOBOIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECTIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOIBIIOE WCCIEAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OIICHMBATh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ ICCIICTIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOSATEILHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTbITa, HCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE  JANbHEWINEE pa3BUTHE  (PUIUICCKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEAMOI0KECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, UHCTPYMEHTHI U 3aIIPOCHI IIPHU MOUCKE U
otOope WHGOPMAIMKM WM JAaHHBIX C Y4€TOM TPEIIOKCHHOW ydeOHOMH
dbuzudeckoil 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIIUIO
Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENILHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpeICTaBJICHUS
uHOpPMAIlMM W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMHu, TruarpaMmmaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe NelCTBUS:

B X0 OOCYXIEHUS Yy4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAeMON TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud W TOJICpKAHUE
0J1aro’kenaTeIbHOCTH OOIICHUS,

COTOCTABIIATh CBOM CYXJEHUSA C CYXXICHUSMH JPYTUX YYACTHUKOB
Jranora, OOHapyKUBaTh Pa3IUIHe U CXOACTBO TTO3UIIHIA;

BBIPQ)KATh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(3KCnEepUMeHTa, UCCIEOBaHUs, IPOEKTA);

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
pabOTHI IpU PEIICHUN KOHKPETHOU (PU3NUIECKON TPOOIEMBI;

NPUHUMATh LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JECUCTBUSA
no e€ JOCTHXKEHHIO: paclpelessTh pPOJu, OOCYXIaTh IMpolecCchl U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHUSI HECKOIBKUX JIFOACH;
BBITIOJIHATH CBOIO YacTh PaOOTHI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHHUPYS CBOU JAEUCTBUSA C IPYTUMH YICHAMU
KOMAaH/Ibl;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PerynsiTuBHBIE YHMBepCaJIbHbIe YueOHbIe NeiiCTBUA

Camoopranuzamnus:

BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX W YUCOHBIX CHUTYyAIUAX, TPEOYIOIIHX
JUTSI penieHusT GU3HICeCKUX 3HAHUIA;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX TOAXOJAX TMPUHATHS  pEIICHUN
(MHIUBUAyaJIbHOE, TPHUHATHE PENICHUS B TPYIIIE, MPUHSTHE PEIICHHMA
TPYIIIOii);

CaMOCTOSITEIIbHO COCTaBJIAThH aJITOPUTM PEIICHUS (DU3UICCKON 3a1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPeIjIaracMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, IMOIUOHAJIBHBIN HHTEJJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYallMH U MpeAJiaraTh IIaH €€ N3MEHEHNUS;
OOBSICHATH  MPUYUHBI  JTOCTHMXKEHUSI  (HEOCTHIXKEHHUS) PE3yJbTaTOB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
bu3NUecKoro MCCJIEOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JAPYroro 4ejaoBeKa B XOJI€ CIopa WM JUCKYCCUHU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTrOro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHUuU (PU3NYECKUX 3a/1ad WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATHI



K xon1y oOydenus B 7 KJjiacce mpeaMeTHBIE pe3yJbTaThl HA 0a30BOM yPOBHE
JIOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOJIIO/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYEeCKoe [IBIKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEMHOE), TPACKTOPUS, PABHOJECHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, — IUIacTU4YecKasl),  HEBECOMOCTD,
COOOIIAOIINECS COCYbI;

paznmuuath sBiaeHUS (AuQQy3us, TEMI0BOE ABMKCHHE YAaCTHIl BEIUIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHWE, HHEpUUs,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPJIBIX TEJN C 3aKPEIIEHHON OChIO
BpallleHUsl, Tepeada JaBjaeHus: TBEPABIMU TEIaMU, )KUJKOCTIMHU U Ta3aMu,
aTMOC(EpHOE JABJIICHHE, IUIABAHUE TEJ, IMPEBPAIICHHUS MEXaHWYECKON
SHEPIUH) MO ONHUCAHHUIO UX XapaKTEPHBIX CBOWMCTB W HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpY’KalollleM MHpEe, B TOM 4HCle (PU3NYECKUE SBJICHHUS B NPHUPOJE:
OpUMEPHI JIBUKEHUS C Pa3JIMYHBIMU CKOPOCTSMH B >KMBOM U HEXKUBOU
npupojie, ACUCTBUE CWJIBI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro JAaBJICHHS Ha KUBOW OpraHW3M, IUIaBaHUE PHIO, phIYaru B
TEJe YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUI;
ONKCHIBATh U3YYECHHBIE CBOMCTBA T€N U (PU3UUECKUE SBICHUS, UCIIONb3YS
dusnueckue BeMunHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOPOCTb, CPEJIHSASI CKOPOCTh, CHJIa YNPYTOCTH, CHUJIAa TSDKECTH, BEC Tea,
cuJia TpeHHsl, AaBjieHue (TBEPAOIO Tella, )KUJKOCTH, ra3a), BbITAJIKUBAIOIIas
CuJia, MeXaHu4deckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KOO(QOUIUEHT TOJE3HOr0 JACUCTBUS MEXaHHW3MOB, KHHETUYECKas U
NOTEHUUANIbHAsT JHEpPrus), MpPU ONUCAHUM TMPABWIBHO TPAKTOBATh
(bu3HUeCKUil CMBICI UCIIOJIB3YEMBIX BEJTUYHMH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MUECKUX BEIMYMH, HAXOAUTH (OPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBIEHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHUs cuil (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUI0 paBHOBECHs pbruara (0J10Ka),
«30JI0TOE€ TPABWIIO» MEXAaHWKH, 3aKOH COXPAHEHHUS MEXaHHYECKON



DHEPrHM, NpPU D3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa H
3aIUCHIBATh €M0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHU, (DU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIB3YysS 3aKOHBI U
(dopMyIibl, CBsi3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBUS 331a4 3aIIUCBIBATH KPATKOE yCJIOBUE, MOJCTABIATh (PU3NUECKHE
BEJUYUHBI B (OPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JJI pEelIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4YeHHOM (PU3NUECKON BEIHUNHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOXXHO PpELIUTh MpPU MOMOUIH
(u3NYECKUX METOAOB, B OIMCAHUM UCCIIE0BAHUS BBIIEIATH IPOBEPSIEMOE
IPEANoIoKeHNe (TUIIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ OIbITa, JI€JaTh BBIBOABI IO €ro
pe3yJibTaram;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(bu3nyecKux CBOMCTB Tel: (hOPMYIHPOBATH IPOBEPSEMbBIE MPEATIONOKEHUS,
coOUpaTh YCTaHOBKY U3 MPEMJIOKEHHOT0 000PYI0BaHHUs, 3alIUCHIBATH X0/
ombITa U (HOPMYITHPOBATH BHIBOIBL;

BBIIIOJIHATD MPSMbIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChbl Tena,
o0béMa, cuIBl M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX U
nu(@pOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JPYrol € HCIOIB30BAHUEM IMPSMBIX HU3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUKECHHUSI TENA, CUIIBI TPEHUS
CKOJBXEHHUSI OT Beca Tela, KadyecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHWJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IMIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TeJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIENIOBaHMs, COOMpaThb YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenys MPeajoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJE



NPEIOKCHHBIX Ta0NHIl W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIC/IOBAHUS;

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUS (DU3NYSCKUX BEIMYHUH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTU U TBEPIOTO TEJA, CHIIA TPSHUSI CKOJIBKCHUS, TaBJICHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHJa, JICHCTBYIOMAs Ha TMOTPYKEHHOE B
KUIAKOCTh  TENO, KOA(D@PUIMEHT TMOJC3HOTO JICHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAYysS NPEII0KCHHOW WHCTPYKIIWW: TPU BBIMOJTHEHUU
U3MEpPCHUI COOMpaTh DJKCIEPUMEHTATBHYI0 YCTAHOBKY M BBIYHCIISATH
3HAYCHHUE UCKOMOMW BEITUYMHBI;

COOIOaTh MpaBWiIa TEXHUKK OE30TaCHOCTH pU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS M3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OnMucaHus (B TOM 4YHUCIIE:
MOMIIUITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHN TMpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBON HACOC, APEOMETP), UCIIONIB3Ys 3HAHUS
0 CBOMCTBax (U3NYCCKUX SIBJICHUN W HEOOXOIUMBbIC (PU3UICCKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  NpPUMEpPHl  (HAXOIWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3UYECKUX 3HAHWNA B TTOBCETHEBHOUN
KU3HH N1l obecrieueHust 0€30MacHOCTH Mpu OOpaleHnuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
AKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIICH Cpejie;

OCYLIECTBJIATH OTOOP HCTOYHMKOB HMHpopMauuu B VHTepHeTe B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM M TyTEM CPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
UHPOPMAITUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHU HAyIHO-TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu HMHTepHer, BIaneTh MNpUEMaMH KOHCIICKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(pOpMAIuu (PU3NIECKOTO COACPIKAHUS, B TOM
yucIe myOoauyHo AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIIEIOBAaHUM, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh W3YUYCHHBIN



NOHATUUHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MIPE3EHTALUEN;

IpU BBHIMIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAaHUU paclpeneisiTh
00SI3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 3aJladyaMH,
CIEIWTHh 3a BBIIOJIHCHUEM IUIaHA JCHUCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIBbHOCTh  TIPYNIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiiacce mpeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

MCII0JIb30BaTh MOHSTHUA: Macca U pa3Mephbl MOJIEKYJI, TETUIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arpEeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH M HEHACBHIINICHHBIN TMap, BIAXHOCThb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOM JIBUTaTellb,
3JIEMEHTAPHBIA 3JIEKTPUUYECKHUM 3apsi]l, JICKTPUUYECKOE T0JI€, TPOBOJIHUKHU
Y URJICKTPUKH, TOCTOSSHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;
paszinuarh sSBJICHUS (TEIUIOBOE pacUIMpEeHUE U C)KaThe, Temiolnepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHWE, KANWUIAPHBIC SIBJICHUS, WCHApPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauM3amus (OTBEp/ieBaHME), KHUIICHUE,
Terionepeaaya (TETI0MPOBOIHOCTD, KOHBEKIHSI, U3JIyYeHHUe),
AJIEKTpU3alMs TeJl, B3aUMOJICHCTBUE 3aps0B, ACHCTBUSA BJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAST MHIYKIIHS)
[0 ONHCAaHMI0 HUX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’XalollleM MHUpE, B TOM 4uclie (pu3nueckue SBICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWUIIPHBIE SBJICHUS B MPUPOJIE,
KpUCTa/UIbl B mpuponae, uziaydeHue CoyHIA, 3amMep3aHue BOJOEMOB,
MOpCKUe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SBJICHUS B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apei( NOI0COB, POJIb MATHUTHOTO MOJIS [T KU3HU Ha 3eMIIE,
MOJISIPHOE CHUSIHME, TIPU STOM IIEPEBOAUTH IMPAKTUUECKYIO 3ajladyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UUECKUX
SIBJICHUI,

ONUCHIBATh U3y4YEHHBIE CBOMCTBA Tel U (U3UYECKHUE SIBJICHUSI, UCIIOJIb3YS
busnueckre BEIMYHMHBI (TEMIIEpaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAg TEIUIOEMKOCTh BEIIECTBA, YJieJIbHAsA TEIJIOTa
IJIaBJICHUSI, yJEJbHAs TEIUIOTa MapooOpa3oBaHMs, yJACIbHAs TEIUIOTa
CropaHusi TOIUIMBa, KOY(P(OUIIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3aps, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTHUBJIECHHWE MPOBOJHUKA,
yAEJIbHOE CONMPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), MpPU OMHCAHWUU TPABWIBHO TPAKTOBATh (U3MYECKUN CMBICI
UCIOJIb3yEeMbIX BEJIMYWH, 0003HAUYECHUS U €IMHULIBI (PU3NYECKUX BEIIUYUH,
HaxoJUTh (HOPMYJIBI, CBS3BIBAIOIINE JTaHHYIO (DU3UYECKYI0 BEIIMYUHY C
JIPYTUMH BEJIMYMHAMU, CTPOUTh TpaduKU H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3HYEeCKNX BEINYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUun
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa s yyacTKa LEenu, 3aKOH
Jxoyns—JleHua, 3aKk0OH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHHE,
OOBACHATH (U3HUECKUE MPOLIECCHl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (M3UYECKUX SBICHUH,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3ajJauyd B 2-3 JEHUCTBUS, HCMOJB3ysS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [UIS  pEIIeHHus] 3a]adyd, BBIOMpATh 3aKOHBI H  (OPMYJIBI,
HeoOXonuMble Juisi €€ pelieHus, MPOBOJAUTh PAcu€Thl M CpPAaBHUBATh
MOJIy4Y€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEUIUTh MpU TOMOIIH
(bU3HYEeCKUX METOOB, HCIOJIB3Ys OMHCAHUE WCCIICIOBAHUSA, BBIJCISTH
MpOBEPSIEMOE  MPEAINOJIIOKEHHE, OLEHUBATh IPAaBWIBHOCTh MOPSAKA
IIPOBEJCHUS UCCIIEI0BaHUs, A€1aTh BBIBOIbI;

MPOBOJAUTH OMBITHI 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUU WU
(GbU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEpaTyphl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHWs TpPH HU3IYYEHHH OT IBETa H3Jydaromie (moriomaroiiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TeMIEpaTypbl KHUIKOCTU U
IJIOMAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aUMOJCHUCTBHUE
ANEKTPUUYECKUX 3aps/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MArHUTOB,
BU3yaJlM3alllsi MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO TMOJII Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMATHUTA,
CBOMCTBa 3JIEKTPOJIBUraTeisi IOCTOSHHOIO TOKa): (popmMylInpoBaTh



poOBepsAEMbIE MPEINOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHusl, OMKUCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMbIE U3MEPEHHSI TEMITEPATYPbI, OTHOCUTEIbHOMN BIAKHOCTH
BO3/lyXa, CHJbl TOKA, HANPSIKEHUS C HCIOJIb30BAHHEM AHAJIOIOBBIX
npuOOpOB U JATYMKOB (PU3MYECKUX BEIIMYWH, CPAaBHUBATH PE3YJIbTATHI
U3MEPEHUM ¢ y4€TOM 3aJJaHHON a0COFOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
Ipyrod C UCHOJIb30BAaHUEM TMPSMBIX HU3MEPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOT0
CEUYEHHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA,
UAYIIEr0 4epe3 MPOBOAHUK, OT HANpsDKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOTO W  MApaUIEIbHOTO  COEAMHEHUMN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Cielysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOIUI] U TPAPUKOB, AelaTh
BBIBOJIbI 110 pE3yJIbTaTaM UCCIIEeI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKHX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBa, COIMNPOTHUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJenysl MPEeJI0KEHHON HHCTPYKIIHMH, U
BBIYKCIIATH 3HAUEHUE BEJIMYMHBI;

coOIoAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UUCIIE: CUCTEMA
OTOIUIEHUSI IOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CYETUMK DJIEKTPUYECKOW SHEPrUH, 3IJIEKTPOOCBETUTENbHBIE NPUOOPHI,
HarpeBaTelbHbIE AIIEKTPOIIPUOOPHI (mpuMepsI), ANEKTPUUYECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUN U HEOOXOJMMBIE
(u3HYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
puOOPHI MO CXEMaM M CXEeMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKUX Ieneil ¢
NOCJIEOBATENbHBIM U NApAJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pazanyas
yCIIOBHBIE 0003HAYEHHSI 2JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

OPUBOAUTH  MpUMEPHl  (HAXOIWUTh  HH(OpPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HKCIONb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU



KU3HU IS oOecriedeHrss 6€301macHOCTH MpU oOpaIleHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISATh TMOUCK HWHGOpMAUK  (HU3UIECKOTO COJCPKAHUS B
WuTepHere, Ha OCHOBE HUMEIOIIMXCA 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICIATH HH(DOPMAIIHIO, KOTOpast SBISETCS
IPOTUBOPEYMBOUN UM MOXKET ObITh HEIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
aUTepaTypy (HU3NUECKOro COJAepKaHus, CIIPaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu UMuTepner, BnageTb NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIICHHUS,
0000mass wHPOpMANMI0O W3 HECKOJIBKHX HCTOYHUKOB (PU3HUECKOTO
COJIepXKaHUs, B TOM YKCIIe MyOIMYHO NPECTABIATh PE3YIbTaThl IPOEKTHOM
WM UCCIIEI0BATENIbCKOM A TENbHOCTH, P 3TOM IT'PAMOTHO UCIIOJIb30BaTh
U3YUYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALlNEH;

IpU BBINIOJHEHUN YYEOHBIX IPOEKTOB U HCCIIEIOBAaHUN (PU3NYECKUX
MPOLIECCOB pachpenesiTh OO0SA3aHHOCTH B TPYIINE B COOTBETCTBUU C
MIOCTaBIICHHBIMU 33J]a4aMH, CJICTUTH 3a BBHIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaa B
JeSITeIbHOCTD TPYIIIIBI, BRICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIy oOydenus B 9 kJiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: CHCTEeMa OTcu€ra, MaTepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(yopyrasi, mjaacTHuyeckas), TpEHHUE, LEHTPOCTPEMUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M INEpEerpy3ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOoJeOaHusl U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa
3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJbHO30PKOCTD,
CHEKTpPbl UCITyCKaHUS U TOIJIOIIEHUs, albda, OeTa- U raMMa-u3iIydeHus,
U30TOIBI, SIZIEPHASI SHEPTETUKA;

paznuyaTh SIBJI€HUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJieHUE TeJI, PABHOMEPHOE JIB)KEHHE M0 OKPY>KHOCTH, B3aUMOJECHCTBUE
TEJl, pEaKTUBHOE ABM)KEHHE, KOjeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHMs), Pe30HAHC, BOJHOBOE JABUKEHHUE, OTPAKEHUE



3ByKa, NPSIMOJMHENHOE pacIpOCTPAHEHHE, OTPAKECHUE U NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUE OeJIoro cBeTa B
CHEKTp M CJOKEHHE CHEKTpPaJbHBIX I[BETOB, JIUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3ITYYEHHUsI) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE W3YYEHHBIX (U3MYECKUX SBJICHHUA B
OKpyXaromeM Mupe (B ToM uyHcie (U3NYECKUEe SBICHHS B MPHUPOJE:
IPWINBBI U OTJIMBBI, JBHKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBWKCHUE JKHUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEeHCMUYEeCKHe BOJHBI, I[yHaMH, 3XO0, LIBeTa Ted,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOIO M PEHTICHOBCKOIO H3JIY4YEHHH, €CTECTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOaKTUBHOE H3IyUYCHHUE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3UYECKHUE SBIICHUS, UCIIONb3YS
¢dbu3nyeckue BeNWYUHBI (CpelHSAsT W MIHOBEHHAas CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEeMEIIeHHE, NMyTh, YrioBas
CKOpPOCTb, CHJIa TPEHUs, CHJIa YIOPYIOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJHOIrO TMaJeHMs, BEC TeJa, HMITYJIbC Tejla, HMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrusl Tena,
MOJHSTOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaTON
NPYKUHBI, KHHETUYECKasl SJHEPIHsl, TOJIHA MEXaHUYECKasi SHEPIUsl, IEPUOJT
¥ 4YacToTa KoyjeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKA3aTejlb IPEJIOMJICHUS Cpelpl), IMpPU ONUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUN CMBICT MCHOJIb3YEMbIX BEJIUYUH,
0003HaUeHUd W €AMHMIBI (PU3MYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYMHY C JPYTMMH BEIMYUHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UUYECKUE SBJICHUS M IPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMUPHOrO TATOTEHUS,
OPUHIMI CYNEpPHO3ULIMK CHJI, NPUHUUII OTHOCHTENbHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI
P SIIEPHBIX peaklusx, MpU 3TOM JIaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;



OOBACHATH (U3HUECKUE TPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 2—3 JTOTHYECKUX
IaroB ¢ Omopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UYECKUX SIBICHUH,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacu€THbBIC 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 33J1a4M 3aIHChIBATh KPATKOE YCIOBUE, BBISABIISTH
HEJI0CTAIONINE WU M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMbIE I PEIICHUS, NPOBOJUTH pacyéThl U  OLICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOT0 3HAaUeHHS (PU3MUECKON BEJIMYUHBI,
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh HNPU HOMOLIU
$u3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPAEMOE IPEANOJIOKEHNE, OLCHUBAaTh NPABWIBHOCTH IOPSIKA
NPOBEICHUS]  UCCJENOBAaHMs, JIeJlaTh  BBIBOJIbI, HWHTEPHPETUPOBATH
pe3yabTaThl HAOIIOAEHUHN U OIBITOB;

OPOBOJUTH OMNBITBI IO HAOMIOACHHIO (U3HYECKUX SBJICHHA WU
¢u3nyecKkux CBOWCTB Ted (M3y4yeHHE BTOporo 3akoHa HbioTOHa, 3akoHa
COXpaHEHUsl SHEPTrUM, 3aBUCUMOCTH TMEpHOJia KOJCOAHUN MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pa3oxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOICTB HM300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JMHEHYAThIX CHEKTPOB H3IyUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHUs, OMUCHIBATH XOJ OIbITa M €T0 Pe3yJbTaThl, (POPMYINPOBATH
BBIBOJIbL;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEpPEHU, onpenenss
cpenHee 3HaueHUE u3MepsieMoll BenuuuHbl ((POKyCHOE paccTosHue
coOuparoiield JIMH3bI), OOOCHOBBIBaTH BBIOOpP cmocob0a H3MEpeHUs
(M3MEpUTENBHOTO MPUOOpPA);

IPOBOJUTh MCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOM CKOpPOCTH, IMepuojia
KOJeOAaHUM MaTeMaTHYeCKOro MAasTHHKA OT JUIMHbl HUTH, 3aBUCHMOCTH
yria OTPaK€HUs CBETa OT yIJla MaJeHUs U yIJia MPEeIOMIICHHs OT yria
NaJeHus): IUJIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSTENIHO COOUpPATh
YCTaHOBKY, (UKCHUPOBAaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCHUMOCTH



bu3nUecKkux BEIMYMH B BUAE TaOJIUIl U T'pa@UKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOJNTH KOCBEHHBIE W3MEpeHUsi (U3MUYECKUX BEIUYUH (CpEeIHAS
CKOPOCTh U YCKOPEHHE TeJa IPU PABHOYCKOPEHHOM JBUKEHHUU, YCKOPEHHE
CBOOOJTHOTO TAaJACHHS, >KECTKOCTh TMPYXKUHBI, KOIPOUIMUEHT TpEeHUS
CKOJIb)KEHUSI, MEeXaHW4eckas padoTa W MOIIHOCTh, YacTOTa W TEPUOJ
KOJIe0aHUII MaTeMaTH4YEeCKOr0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
Cuia coOuparomeid JWH3bI, pPaJWOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEeHHs], COOMpaTh HSKCHEPUMEHTAIbHYIO YCTaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeaysl MPEIIOKEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIYYCHHBIC PE3yIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

paznuyaTh OCHOBHbBIE TPU3HAKM M3YYEHHBIX (PU3MYECKUX MOJeNeH:
MaTepualibHasi TOYKa, A0CONIOTHO TBEPIOE TENO0, TOYEUHBIA HCTOUHUK
CBETa, JIy4, TOHKas JTMH3a, IJIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO s1Ipa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIOUJIOMETP, NATYMKH TOJIOKEHUS, PACCTOSHUA M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, MepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI 1 CXEMAaTHYHbIE PUCYHKH H3yUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHUX MPOIECCOB
OpU PELICHUH Y4eOHO-MPAKTHUUECKUX 3a/]ay, ONTHYECKHUE CXEMbl Jif
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie U coOMparouiei JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WHGOpPMALUIO O  MPUMEPaAX)
NPAaKTHYECKOTO HCIONB30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH N1l obecriedeHust 0€30MacHOCTH MpU oOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 30POBBS U COOIOACHUS HOPM
IKOJIOTUYECKOTO MMOBEJICHHS B OKPY KaIOIIEH cpe/ie;

OCYHIECTBIIATh TMOWCK WHPOpManuu (U3MUECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYS MOMCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpefesieHUs] JOCTOBEPHOCTH IMOJYyYeHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINUXCS 3HAHUM U IOTIOJTHUTEIbHBIX HCTOYHUKOB,;



MCIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
JIUTEPATypy (HPU3MUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu UWHtepHeT, BiaAeTh NpPUEMAMHM  KOHCIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUY U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIlM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJIEp KaHMUs,
nyOJUYHO MPEJICTABIATh PE3yJIbTaThl IPOESKTHOW HIIA MCCIIE0BATENBCKON
NEATeIbHOCTH, TPU OSTOM TPAMOTHO  MCIOJIb30BATh  W3YyUYECHHBIH
NOHATUUHBIA amnmapar u3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalMell ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



3. TEMATUYECKOE INIAHUPOBAHUE C YYETOM PABOUYEM
ITPOI'PAMMBI BOCIIUTAHUA
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

JIEKTPOHHBIE
nuppoBbIe
o0pa3oBare/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SBnenus npupoabl. Puznyeckue
SIBJICHUS

MCX&HI/I‘-ICCKI/IC, TCIIJIOBBIC,
OJICKTPUYCCKUEC, MAIrHUTHEIC,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

dusnueckue BETMYUHBI U UX
U3MEepeHne

Ypok-uccnenosanue "MU3mepenue
TEeMIIepPaTyphbl IPU TOMOIIIH
XKHUJIKOCTHOTO TEPMOMETPA U
JaTYMKa TeMIEpaTyphl"

Kak ¢usuka u gpyrue
€CTECTBCHHBIC HAYKH U3Y4arOT
npupoy. EcrecTBeHHOHAayYHBIH
MeToJl no3HaHus. Onucanue
(U3NIECKUX SBICHUH C TIOMOIIBIO
MoJenen

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: 1aTbHOCTb MOJETA
IIapyKa, IyIEHHOT O
TOPU30HTAIIBHO, TEM OOJIbIIIE, YEM
OompIle BhICOTA IMycKa"

Crpoenue BeuiectBa. ONbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOEHHUE BEILIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBIM>KEHME YacTHUI] BEIIECTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccienoBanue «OMbITHI 10
HAOJIOIEHUIO TEINIOBOIO
pacIIupeHHsI Ta30BY

10

ArperaTHble COCTOSIHUS BELIECTBA

11

BzaumMocBs3b MEXKTy CBOMCTBAMU

bubnuoreka [JOK




BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI

https://m.edsoo.ru/ff0a0378

MexaHudeckoe OBUKEHHUE.

bubmnoreka [IOK
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE
https://m.edsoo.ru/ff0a05¢c6
TIBIDKEHUE
bubmnoreka [IOK
13 Ckopoctb. EqnHunel ckopoctu
p A H p https://m.edsoo.ru/ff0a079c¢

14 Pacuer mytu u Bpemenu bu6mmoreka LIOK
JOBWKCHUS https://m.edsoo.ru/ff0a0aed
WNuepuus. 3akoH UHEPIUH.

15 BsaumonelicTBre Tel Kak bu6nuoreka [JOK
IIpUYNHA U3MEHEHUS CKOPOCTU https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TEI
IImotHOCTE BeriecTBa. Pacuer

butmmoreka [IOK
16 Macchl ¥ 00beMa Tejia Mo €ro
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHA
JlabopaTopHas padota

17 «Onpenenenue mioTHOCTH
TBEPAOTO TEIA»

18 Pemenue 3a1a4 mo reme bubnuoreka [JOK
"ITmoTHOCTE BemecTna'” https://m.edsoo.ru/ff0al23¢
Cuiia KaK XapaKTepuCTHKa

19 B3auMoaercTeug tea. Cuia
ynpyrocta. 3akoH I'yka
JlabopaTtopHas paboTta «3yuenne

20 3aBUCUMOCTH PACTSKEHUS
(medopmanun) py>KUHBI OT
MPUIIOKEHHOMN CUJIBD)

21 SIBnenne taroreuns. Cria
TSKECTH
CBs3b MEXKy CUJION TSXKECTH U

. but6mmoreka IIOK
22 Mmaccol teia. Bec Terna. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cumna TSKeCTH
Cuna TsKecTH Ha Ipyrux
bubmnoreka [IOK
23 miaHeTax. Gu3nyeckue
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
Bubmmoreka IIOK
24 Nsmepenune cuin. flunamomerp H

https://m.edsoo.ru/ff0al8cc




bu6mmoreka [IOK

25 Bec Tema. HeBecomocTb
https://m.edsoo.ru/ff0al 778
CnoxxeHue IByX Cul,
. . but6mmoreka IIOK
26 HaIIPaBJICHHBIX 110 OJHOU IIPSIMOM.
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIAS CHIT
7 Pemrenue 3agad mo reMme
"PaBHoaeiicTByromias cun"
Tpenue CKOIbKXEHUS U TPEHUE
bubnuoreka [JOK
28 nokosi. TpeHue B npupoje u
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaboparopHas pabota «13yueHue
3aBUCUMOCTH CHUJIBI TPEHUS
bubnuoreka [JOK
29 CKOJILXKCHHS OT CUJIBI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEID)
30 Pemenue 3a1a4 Ha onpeniesieHre
PaBHOJACHCTBYIOLIEN CHJIbI
Pemenue 3agau mo remam: «Bec
31 tenay, «I padpugeckoe bub6mmoreka LIOK
n3o0paxkeHue cuny, «CUiby, https://m.edsoo.ru/ff0alde0
«PaBHOIECMCTBYIOMIAS CHI)
KonTponbHas pabota 1no remam:
«MexaHu4ecKoe IBHKEHHEY,
32 «Macca, III0THOCTRY, «Bec Tenay,
«I'padmueckoe n300paxenne
cry, «Cuibeny
3 Jasnenue. CiocoObl yMEHBIICHUS bubmuoreka [IOK
U YBEIUYEHUS aBICHU https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBUCUMOCTh
R bubmuoreka IIOK
34 JaBJIEHM Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBieHus TBEPABIMHU
P P bubmuoreka [IOK
35 TeJIaMU, JXUJIKOCTSIMHI U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3axkoH Ilackains
JlaBieHwue B )KMAKOCTH M Ta3e,
. but6mmoreka IIOK
36 BbI3BAHHOE JCHCTBUEM CHJIbI
https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenne 3amayd mo teme
37 «JlaBlIeHUE B JKUJIKOCTH U Ta3e bubmorexa HOK
' https://m.edsoo.ru/ff0a2826
3akoH ITackas»
38 Coobmaromuecst Cocybl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

but6mmoreka IIOK

39 I'uppaBaunueckuil npecc
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiaeBoit
YKUJIKOCTHBIN HACOC
Atmocdepa 3emmn. [Tpuyarnbt
CYIIIECTBOBAHMS BO3TYIITHON
Y Y Bbubnuoreka [JOK
41 000I109KH 3eMJTH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro JaBICHUS OT
BBICOTHI HaJl ypPOBHEM MOPS
4 Bec Bo3nyxa. ATMmocdepHoe bubnnorexa LIOK
JaBJICHUE https://m.edsoo.ru/ff0a2bSa
4 N3mepenue armocdepHOoro bubmmoreka [JOK
nasienus. OnsiT Toppuyennu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTB aTMOC(EPHOTO
bubnuoreka [JOK
44 JTABJICHHS OT BBICOTHI HAJ]
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
Bapomerp-anepon.
P bratiep but6mmoreka IIOK
45 ATMocdepHOe TaBIeHne Ha
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemenue 3agau mo reme
"ATtmocdepHoe naBieHue"
JleficTBUE )XKUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota
43 «OrnpeneneHne BITAIKABAIOIEN bubnuoreka I[IOK
CHUJIbI, IEVCTBYIOIICH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTb)
JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH
N but6mmoreka IIOK
49 Beca TeJia B BOJIE OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B dKUIKOCTh YACTH
Tena»
bubmnoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpyupoBanue apeomerpa
51 WJIA KOHCTPYUPOBAHHUE JIOJKH U

OnpecIIeHUE eé
rpy30M0abEMHOCTH"




Pemenne 3aJa4 110 TCMaM:

5 «IInaBanue cynos. bu6muoteka [{OK
Bo3znyxomiaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TE, JKUJKOCTEH U Ta30BY

but6mmoreka [IOK

33 Mexamirieckas padora https://m.edsoo.ru/ff0a3{82

but6mmoreka IIOK

>4 MomHOCTS. EMHHIIB! MOIIHOCTH https://m.edsoo.ru/ff0a3{82
VYpoxk-uccienopanue "Pacuér

55 MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o Jiectauie"

[IpocTeie MexaHu3MBI. Ppryar.

36 PaBHOBecue cun Ha peluare
KonTponbHas pabota 1o teme
«JlaBneHue TBEpABIX TET,

57 JKHUIKOCTEH U ra3oBy /

Bcepoccuiickas mpoBepoyHas
pabota
PesepBHbIii ypok. Pabora ¢
TeKCTaMu 1o TeMe «JlaBieHue
58 TBEPJIBIX T, )KUJIKOCTEU U Ta30B» bubmmorera LOK
. https://m.edsoo.ru/ff0adffe
/ Beepoccuiickas mpoBepovHast
pabora
Pbruaru B TexHuke, ObITY U

59 npupoze. Jlaboparopnas pabota bubnuoteka [{OK
«HccnenoBanue ycnoBuit https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara»

60 Pemenue 3agad mo teme Bbubnuoreka [JOK
«YCIOBUA PAaBHOBECHUS phlUaray https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro
NENUCTBUS MEXaHU3Ma.

61 JIaGopartophas pabora
«3mepenue KI1/] HakimoHHOM
IJIOCKOCTHY

& Pemenue 3ama4 mo reme "Padora, bubmmoreka [IOK
MorHocTh, KIT" https://m.edsoo.ru/ff0a4c48
Mexanundeckas SHEpIusl.

63 Kunernueckas v moTeHIIMAILHAS Bubmuoreia TIOK
SHeprus https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUSI MEXaHUYECKOI bubnnorexa LIOK

SHEepruu

https://m.edsoo.ru/ff0a4360




65

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIbHOE
onpeeeHue N3MEHEHUSI
KUHETUYECKOU U ITOTEHIINAILHON
SHEPTUU PU CKATHIBAHUH TeJIA IO
HaKJIOHHOM IJIOCKOCTH"

66

KonTponbHas paboTa 1o teme
«PaboTa 1 MOIITHOCTh. DHEPTHSD)

67

PesepsHblit ypok. Pabota ¢
TCKCTaMHU I10 TEMC
"MexaHnuyeckoe nBmkeHune"

bubmnoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabota ¢
TekcTamu 110 Teme "Pabora.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68




8 KVIACC

KoanuectBo DJIeKTPOHHBbIE
Ne 4yacoBa uugposbie
Tema ypoka bp
n/n o0pa3oBaresbHbIE
pecypcbl
OCHOBHbBIE TIOJIOKEHUS 1
! MOJICKYJISIPHO-KHHETHYECKOM bubnmnoreka [IOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
) Macca 1 pazmep aToMOB U 1
MOJIEKYJI
Moaenu TBEpAOTO, KUIKOTO U 1
P . bubmuoreka I{IOK
3 ra3000pa3HOro COCTOSHUMN
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO, 1
JKHJIKOTO 1 Ta3000pa3HOTO
4 COCTOSIHH BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrammnaeckue u amopdHbIe 1 bubnuoreka [{IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE ¥ KaWUIIPHOCTb. 1 bubmmoreka [IOK
[ToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paciiMpeHue u cxaTue ! bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temmneparypa. Cs3b 1
8 TEMIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO ABUKEHUS YACTHUIL
9 BryTtpennss sueprus. CriocoObl 1 bubmuoreka [IOK
WU3MEHEHUS BHYTPEHHEN SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bune! Temonepenaun ! bubmmorexa LIOK
A pei https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHums 1
"[IpakTHuecKOE NCTIOIb30BAHUE
N bubmnoreka [IOK
11 TEIUIOBBIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B LEJISIX
sHeprocoepexeHus"
12 KonuuaecTBo TerioTsl. Y aenbHas 1 bubmuoreka [IOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEII0BOro OanaHca. 1 bubnuoreka [IOK




TermnooOMeH 1 TeroBoe
paBHOBecHE

https://m.edsoo.ru/ff0a7088

JlabGopaTtopHnast pabota

14 "HccnenoBanue siBICHUS bubmuoreka IIOK
TEIJI000MeHa MPY CMETIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstaeit BobI"

Pacuer konuyecTBa TEIIIOTHI,

15 HE0O0XO0JUMOT0 /1715l HarpeBaHus
TeJa U BBIIETSIEMOT0 UM MIPU
OXJIXKICHUU
JlaGopaTopHnas pabota
" . but6mmoreka IIOK

16 Omnpenenenue yaenabHON

" https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEILIECTBA

17 OHeprus TOIUIMBA. Y AeJIbHAS bubmmoreka [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpACBaHUE

bu6nuoreka [JOK
18 KPUCTAJUIMYECKUX TEJI. Y IeJIbHas
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaGopaTopHnas pabota
" . but6mmoreka IIOK
19 Omnpenenenue yaenabHON
" https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IJIABJICHUS JIbJ1a

20 [TapooOpa3zoBanue u bubmmoreka [JOK
KoHJeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y genbHas Temnora
napooOpa3oBaHus U

Bubnuoreka [JOK
21 KOH/JIEHCAllUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786¢
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTro TaBICHHS
BnaxxnocTs Bo3yXa.

” JlaGopaTtopHnast pabota bubnmnoreka [IOK
"OnpeneneHre OTHOCUTEIbHOMN https://m.edsoo.ru/ff0a7628
BJI&JKHOCTH BO31Tyxa"

2 Pewenue 3aga4 Ha onpeieneHue
BJIQYKHOCTH BO3/yXa
[IpuHuumb! paboThl TEMIIOBBIX

24 neurateneil. [Taposas TypOuHa.

JIBurarens BHyTpEHHETO
CropaHust
KIIJI TermoBoro gBurarers.
Bbubnuoreka [JOK
25 TennoBble ABUTATEIIN U 3alIUTa

OKPY KaIOIICH Cpe/Ibl

https://m.edsoo.ru/ff0a7¢7¢




3aKkoH COXpaHCHHA U

26 MIPEBPAILICHUS SHEPTUHU B
TEIJIOBBIX MPOLIeccax
IToaroroBka Kk KOHTPOJIBLHOU
7 pabote no Teme "TemnoBbie bu6mmoreka [IOK
saBieHud. MI3MeHneHnne arperaTHbIx https://m.edsoo.ru/ff0a832
COCTOSIHMI BemiecTBa"
KonTponbHas padbota no teme
)8 "TemnoBble siBIeHUS. VI3MeHeHHE bubnnoreka IIOK
arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a86ae
BemecTna"
29 Dnekrpusanus ten. JBa pona
JNEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "JneKkTpu3anus Teq UHIYKIUeH 1
MIPU CONTPUKOCHOBEHUU"
31 B3aumoneiicTBre 3apsiKeHHBIX bubmmoreka [IOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87¢e4
DNEKTPUUECKOE MOJe.
1 HampsikeHHOCTB 371eKTpHYECKOro bubmuoreka [IOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TTOJIEH
Hocurenu snekTpudeckux
33 3aps/10B. DIIEMEHTAPHBIN 3aps/I.
CtpoeHue aToma
[TpoBOAHUKY U TUATECKTPUKH.
Bbubnuoreka LJOK
34 3aKOH COXpaHEHHUS
https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsiaa
35 Pemenue 3agau Ha npUMEHEHUE bubnmnoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aPS 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIIOBHS €70
bubmmoreka [IOK
36 cyuiectBoBaHusA. ICTOUHUKH
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleMcTBHUS DJIEKTPUUECKOr0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "/leficteue
38 3JIEKTPUYECKOTIO I10JIs1 HA
MIPOBOJHUKH U AUAJIEKTPUKHU"
19 DIIEKTPUUYECKHM TOK B METaJIaX, bubnmnoreka [IOK
JKUAKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U e€




COCTaBHBIC YaCTH

Cuna Toka. JlabopaTtopHas padorta

bubnuoreka [JOK

41 "N3mepeHue u peryinpoBaHue
P " PeLyIHp https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIIEKTPUUYECKOE HAPSIKEHHE.

0 Boasr™metp. JITaGopatopHas bubnmnoreka [IOK
pabora "U3mepenue u https://m.edsoo.ru/ff0a%¢14
peryJiMmpoBaHue HanpsHKeHU"

ConpoTuBieHne MPOBOJHUKA.
but6mmoreka IIOK
43 VY 1enbHOE CONPOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BELIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTB 3JIEKTPUUECKOIO

m COIIPOTUBJICHUS IPOBOJHUKA OT Buoauorekxa ]_[OK
€ro IJIMHBI, IIJI0IIAaA https://m.edsoo.ru/ff0aa738
MOTEPEYHOT0 CEUCHUS U
MaTepuana"
3aBUCUMOCTb CHJIbI TOKA OT

bubmnoreka [IOK
45 HanpsokeHus. 3akoH Oma aJis
https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlabopaTtopHnast pabora
"HccnengoBaHue 3aBUCUMOCTH

46 CUJIBI TOKa, UAYIIErO Yepe3 bubmnoreka [IOK
pE3UCTOP, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HAIPsDKEHUS Ha
pesucrope"

[TocnenoBarensHOE 1

47 NapajuIeIbHOE COEAUHEHUS
IIPOBOTHUKOB
JlaboparopHas pabota "[IpoBepka

43 npaBuJjIa CIOKEHUS HAIPSIKESHUN bubnmoreka [IOK
IIpU MIOCIEN0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "[IpoBepka

49 npaBuJjIa ISl CUJIbI TOKA TIPH bubmmoreka [JOK
apaJuIeIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemenue 3a1a4y Ha MpUMEHEHUE
but6mmoreka IIOK
50 3akoHa OMa AJis pa3IuyHOTro
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJHUKOB
51 PaGora n MontHOCTH bubmmoreka [IOK




ANEKTPUYECKOTO TOKA. 3aKOH
xoynsa-Jlenna

https://m.edsoo.ru/ff0ab124

JlabGopaTtopHnast pabota

bubmuoreka IIOK
52 "Onpenenenue padboOTbl U 1
" https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH JIEKTPUIECKOTO TOKA
DIEKTPUYECKHE LIETH U
53 MOTPEOUTEIH MIEKTPHUIECCKOM bubmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHHE
54 [TocTostTHHBIE MATHHUTHI, UX
B3alMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [IOK
MoJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarautHoe
but6mmoreka IIOK
56 noJie 3eMJIU ¥ €T0 3HAYCHUE IS
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emJie
ITonroToBka K KOHTPOJIBHOU
paborte 1o Teme "DIeKTpUYECKUe
but6mmoreka IIOK
57 3apsAbl. 3apsHKEHHBIE TEIa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUs. [locTOsTHHBIH
SJIEKTPUYECKUM TOK"
KonTtponpHas paboTa o teme
"DnexTpruuecKue 3apsbl.
3apsKEHHbIE Tela U UX
. . bubmuoreka [IOK
58 B3aumMonencTaus. IlocTOSHHBIN
N " https://m.edsoo.ru/ff0abea8
AJICKTPUICCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabora
PesepsHslit ypok. Pabota ¢
TekcTtamu 1o TeMe "TlocTosTHHbIN
. " but6mmoreka [IOK
59 JeKTpudecKuit Tok" /
o https://m.edsoo.ru/ff0acdc6d
Bcepoccniickas npoBepo4yHas
pabota
OmneiT Opcrena. MaruurHoe nose
Bbubnuoreka [JOK
60 AJIEKTPUYECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
M0JIE KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
61 texHuke. JlabopaTopnas pabora bubmmoreka [IOK
"N3y4yeHue 1eiCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T10JIs1 HA TPOBOJHUK C TOKOM"
62 DIIEKTPOABUTATENb OCTOSHHOTO bubnuoreka [JOK




Toka. Mcrnonb3oBaHue
SJIEKTPOJIBUTATEIICH B
TEXHHUYECKUX YCTPOUCTBAX U HA
Tparcropre. JlabopaTopHas
pabora "KoHcTpynpoBaHue u
u3y4eHue padoThl
3eKTpoaBurarens"”

https://m.edsoo.ru/ff0ac86¢

63

OmnbiThl Papajnes. 3akoH
3JICKTPOMArHUTHOW UH Ty KIIHH.
IIpasuiio Jlenna

64

Onektporereparop. CrocoObl
HOJYYCHHUS DIIEKTPUICCKON
SHEPruy. DJIEKTPOCTAHIIMH HA
BO300HOBJISIEMBIX UCTOYHHKAX
SHEpPIrun

65

IToaroroBka Kk KOHTPOJIBHOMI

paboTte no TeMe "DIeKTpruUecKue

W MarHUTHBIE SBIcHUA"

66

KonTponbHas pabota mo Teme
"DNeKTpUYECKNE U MArHUTHBIE
sIBJICHUS"

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

67

PesepHbIii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerioBeie
SIBIICHUSA"

but6mmoreka IIOK
https://m.edsoo.ru/ff0accSe

68

PesepsHslit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MarHuTHbIE
SIBIICHUS"

OBIIEE KOJIMYECTBO HACOB 10
[TPOTPAMME

68




9 KUIIACC

KosmnuectBo DJIeKTPOHHBbIE
Ne 4acoB U(ppoBbIE
Tema ypoka wipp
n/n o0pa3oBare/bHbIE
pecypchbl

1 Mexanudeckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera. 1

2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO bubmorexa [OK

https://m.edsoo.ru/ff0ad474

JIBYKEHUS

3 PaBHOMeEpHOE npsiMOTHHEITHOE 1 bubnunoreka [IOK
JBUYKECHUE https://m.edsoo.ru/ff0ad19a
HepaBuomepHoe npsamosinHeitHoe 1

4 nekenue. Cpeausis u
MT'HOBEHHAsl CKOPOCTh
[IpssmonuHerinoe 1

5 253H0 CKOPEHHOE JIBUKECHHUE bubmorexa [OK
PApHoyerop ' https://m.edsoo.ny/ff0adSd4
Yckopenue
CkopocTh IpSIMOIMHENHOTO 1

6 PaBHOYCKOPEHHOTO JIBUKCHHUS.
I'padux ckopocTu
JIaGoparopHas paboTa 1
"OnpeneneHue yCKOpeHus Tema bubnunorexa [IOK

7
IIpY paBHOYCKOPEHHOM JIBUKEHUH https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOW MJIOCKOCTH"

g CBoOonHoe nmagenue tei1. ObIThH 1
lanunes
PaBHOMEpHOE ABUXKEHUE 11O 1

9 okpy>kHocTH. [lepuon u yacrora bu6mmoreka [IOK
oOparmenus. JIuneiinas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LlenTpocTpemurenpHoe yckopenue | 1

1 [epsriii 3akoH HeroToHa. Bextop 1 bubnnoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612

P Bropoii 3akoH HeroTona. 1 bubnumoreka LIOK
PaBHozelcTBYOIIAs cCHta https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon HproToHa. 1 bubnnoreka LIOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982

14 Pemrenue 3aga4 Ha npMEHEHUE 1 bubnuoreka [IOK

3ax0oHOB HprotoHa

https://m.edsoo.ru/ff0aeb6e




bu6mmoreka IIOK

15 Cwuna ynpyroctu. 3akoH ['yka
yrpy Y https://m.edsoo.ru/ff0aeca?
16 Pemenue 3ama4 no teme «Cuita
YIPYTOCTHY
JlaGopatopHas pabora
17 «On I; CHI;HI/IeI:KeCTKOCTI/I bubmmorexa [OK
pest https://m.edsoo.ru/ff0aee28
MIPYKHHBD)
bu6mmoreka IIOK
18 Cuna TpeHus
p https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuia bubmuoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OnpeneneHue ko3 durrenTa bubmmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amay mo Teme "3aK0OHBI
bubnnoreka IIOK
21 Herorona. Cuna ynpyroctu. Cuna
" https://m.edsoo.ru/ff0afb8e
TpEHUS
Cuta TsKECTH U 3aKOH
bu6nmoreka IIOK
22 BCEMHUPHOTO TATOTEHHS.
https://m.edsoo.ru/ff0af044
YckopeHne CBOOOTHOTO MaICHUS
VYpoxk-koHpepenuus "J[Buxenue
” T€J BOKPYT I'PAaBUTALIMOHHOTO
uentpa (CoyiHeUHas CUCTEMA).
lamakTuku"
Pemrenue 3amau mo teme "Cuia
bu6mmoreka [IOK
24 TSDKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 [lepBas kocMuueckasi CKOPOCTb. bu6mmoreka LIOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOW TOYUKH.
AOGcomoTHO TBEPOE TEIO.
26 PaBHOBecue TBEpAOTO TENA C bubmorexa [OK
. . P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIICHUSI.
MowmenT cuibl. LlenTp TsxecTu
PaBHOBecHe MaTepHaITbHOU TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIIEHHON OCBIO BPAIICHHS.
MowmeHnT cuinsl. LeHTp TsKECTH
)% Pemenue 3anay nmo teme "MomeHT bubmuoreka [IOK

cunsl. LleHTp TsKECTH"

https://m.edsoo.ru/ff0b02b4




[ToaroToBka K KOHTPOJILHOM

bu6mmoreka IIOK
2 abore 1o Teme "MexaHuueckoe
? P N ) https://m.eds00.rw/ff0b0408
nBUKeHue. Banmonencteue ten
Kontponbnas pabota 1o teme
30 "MGXI:HI/I‘IGCK(I))C BHKECHHE bubnroreia OK
COROC ABTACHHIE. https://m.edsoo.ru/ff0b06ec
B3anmopeiicTBue Ten
Nmmnynsc Tena. IMITysibC CUIIBL.
a1 3aK0H COXpaHEHUS UMITYJIbCA. bubmuorexa IIOK
Ynpyroe u HeEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
0 Pemenue 3anau mo teme "3akoH bubmuoreka [IOK
COXpaHEHUsl UMITyJbca' https://m.edsoo.ru/ff0b096¢
3 VYpok-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuueckas paboTta u bubnunoreka [IOK
MOII[HOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIbI TSHKECTH, CHITBI bubnnoreka IIOK
YIIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparophas pabora
«Ormpenenenue pabOTHI CHITBI
36 TPEHUsI TP paBHOMEPHOM
JBKEHUU TeJa 1o
TOPU30HTAIILHON MTOBEPXHOCTH»
37 CBs13b DHEPTUU U paOOTHI.
[ToTrenumanpHas SHEPTUs
18 Kunernueckas sueprus. Teopema bubmuoreka IIOK
0 KMHETUYECKON SHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUS YHEPTUH B
MEXaHHUKe
40 JlabopaTtopHas paboTta «3yuenue bubnmnorexa [IOK
3aKOHA COXPAHECHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHUE U €TO bubmuoreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KojxeOaHusl.
yRaiom bubmuorexa ITOK
42 BrinyxieHHbIe KOJIeOaHusl.
https://m.edsoo.ru/ff0b2010
Pe3onanc
43 MareMaTH4ecKuil ¥ IPY>KUHHBIN
MasTHUKH
Ypok-uccnenoBanue
p A bu6mmoreka [IOK
44 «3aBUCUMOCTH TIepuoaa

KoJIe0aHUI OT KECTKOCTH

https://m.edsoo.ru/ff0b197a




MIPYXUHBI U MACChI TPy3a

45

[IpeBpanienue snepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlaGopaTopHas pabota
«OmpeneneHue 4acToThl U
repro/Ia KoJieOaHui MpyKUHHOTO
MAasITHUKa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas padoTta «IIpoBepka
HE3aBHCHUMOCTH IEPUOJIa
KoJIeOaHUH TPy3a, TIOBEIIEHHOTO
K HATH, OT MacChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHW4YeCKHUX BOJIH. [IpomonbpHbIe
Y TIOTIEPEYHBIE BOJIHBI

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHmus
"MexaHu4yecKue BOJHBI B TBEPIOM
teae. CelicMu4ecKue BOJIHBL"

50

3Byk. PacnipocTpanenue u
OTpa)KEHUE 3BYyKa

51

Ypok-uccnenoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koubpepenius "Y 1pTpa3Byk
1 UH(pa3ByK B PUPOJIE U
TexHUKe"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxXpaHeHusa. MexaHnyeckue
KojeOaHus U BOJTHBI"

bubnnoreka IIOK
https://m.edsoo.ru/ff0b2510

55

Konrponbnas pabota o teme
"3aKOHBI COXPAHEHUSI.
MexaHnnueckue KojaeOaHus u
BOJIHBI"

56

9HeKTp0MaFHI/ITHOC IIOJIC.
SHGKTPOMaFHI/ITHBIG BOJIHBI

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AIEKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepenmus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2fe6




Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJISI
COTOBOI1 CBA3K"

Ypok-uccnenosanue "N3yuenue

59 CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH bubnnorexa LIOK
C TIOMOILIbI0O MOOUIIEHOTO https://m.edsoo.ru/ff0b2c6e
tenedona"
Pemenue 3anay Ha onpenenieHre
60 YaCcTOTHI U JJINHBI
3JIEKTPOMATHUTHOUN BOJIHBI
DneKkTpoMarHuTHas mpupoaa
61 CBETa pCKopOCTL CBGTE ]I;OJ'IHOBBIG bubmmorera [IOK
. ' https://m.edsoo.ru/ff0b31d0
CBOMCTBa CBETa
WcTounuku cBera.
© [IpsimonunueiiHoe bubnmoreka LIOK
pacnpocTpaHeHHEe CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aKOH OTpaKeHUs CBETA. 3epKaja.
63 Pemrenue 3agad Ha npuUMEHEHHE bubmaorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHSI CBETa
64 [Ipenomiienue cBera. 3aKoH bubmmoreka LIOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpEeHHEE OTpasKEeHUE
cBeta. Mcnonp30BaHME MOJTHOTO bubmuoreka [IOK
65
BHYTPEHHETO OTPAXKEHHU B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH
66 yIJIa MPEJIOMIICHHS] CBETOBOT'O
Jy4da OT yrJja MajieHus Ha TPaHuIle
"Bo3ayx-cTeKI0""
VYpok-koHpepeHuus
"Hcnonp30BaHue NOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBSI3b"
bubnnoreka IIOK
68 JIunzel. OnTHyeckas cuja JMH3bI
https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoenne n300pakeHUH B bubnmnorexa [IOK
JIMH3ax https://m.edsoo.ru/ff0b444a
70 JlaGopaTopHas pabota bubnunoreka [IOK




"Onpenenenue GOKyCHOTO
PacCTOSTHUS U ONITUYECKOU CHITBI
coOuparorie TUH3bI"

https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenius "Ontuyeckue Bbubmoreka IIOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'na3 kak onTudeckasi cucrema. bubmuoreka [IOK
3penHue https://m.edsoo.ru/ff0b4684
7 VYpok-koudepenuus "JledekTs
3penust. Kak coxpanuts 3penue"
Pasnoxxenue 6emnoro cseta B
74 cnektp. OnbiTel HeroTOHA. bubnmnoreka [IOK
CnoxkeHue CeKTpaJbHbIX IIBETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBeTa
JlabGopaTopHas padota "OnbITHI IO
pa3IoXKEHUIO OEIIOro CBEeTa B
bubmuoreka [IOK
75 CIEKTP U BOCIIPUATHUIO I[BETA
https://m.edsoo.ru/ff0c0e2a
MPEAMETOB MPU UX HAOIIFOICHUHN
yepe3 [BETOBbIC (GUILTPHI"
VYpoxk-npaktukym "BoiHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHU,
uHTepdepeHIus u Tudpaxus”
77 Omnertel Pesepdopaa u bubnmnorexa [IOK
IUTaHETapHas MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
7 [Toctynater bopa. Monens atoma
bopa
Hcenyckanue v MOTIIONEeHe CBETa
. Bbub6mmoreka IIOK
79 atomoM. KBauTel. JIuneituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-nipaktukym "HaGmronenue bubnunorexa [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUBI bubmmorexa TIOK
s g https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOro siapa. bubnuoteka [IOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIC MpEBpALLICHHUS. bubnunorexa [IOK
Nzotormbl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau no teme: bu6mmoreka [IOK
"PagnoakTuBHBIE TPEBPALLICHUS " https://m.edsoo.ru/ff0c1bda
85 [lepuon nonypacmnana
bubnuorexa [IOK
86 Ypoxk-koHpepeHuus nommorexa I

https://m.edsoo.ru/ff0c2126




"PagunoakTUBHbBIC U3ITYUYEHUS B
IIPUPOJIE, METULIUHE, TEXHUKE"

SAnepHblie peakiiny. 3aKOHbI

bu6mmoreka IIOK
87 COXpaHEHUS 3apsAA0BOIO U
https://m.edsoo.ru/ff0c1cS58
MacCOBOTO YHCel
OHeprus cBsI3U aTOMHBIX SIIEP. bubnumoreka LIOK

88
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amay mo reMe
"SAnepubie peakuuu"

Peakuuu cunTe3a v AeeHUs sSaep.
P bu6mmoreka IIOK
90 Uctounuku sueprun ColiHIa U
.. https://m.edsoo.ru/ff0c1e88
3BE3 ]
Ypok-koupepennus " nepHas

01 sHepreTuka. JlencTBus
PaAMOaKTUBHBIX U3TYYCHUI Ha
YKUBBIEC OpraHU3MBbI"

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
" bu6mmoreka IIOK
92 DJIEKTPOMAarHUTHOE I0JI€.
https://m.edsoo.ru/ff0c223e
DNeKTpOMarHUTHbIEC BOJIHBI.
KBanToBbic sBncHus"
KonTponbHas pabora 1o Teme
93 "DIEeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBbic siBeHHS"
IToBTOopenue, o6o0IEHNE.
bu6nmoreka IIOK

94 JlaGopartopHble pabOThI IO KypCy

" N " https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue e
IToBTOpenue, o0o0IEHNE.

95 Pemenue pacyeTHBIX U bubnunorexa [IOK
Ka4EeCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnnoBsie nporecch”

[ToBTOpeHME, 0000IIEHNE.

9 Petienue pacueTHbIX U bubnnorexa [IOK
KA4ECTBEHHBIX 3aJ1a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] reruioBsIX nBuraTencii'”

[ToBTOpeHue, 06o0IIEHNE.

97 Pewrenue pacdyeTHbIX U bubnuorexka LIOK
KauyeCTBEHHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anekrpoycTaHOBOK"

98 [ToBTOpEeHME, 0000IICHHE. bubnuoteka [IOK




JIaGopatopHble paboThI O KypCy
"CBeToBbI€E sIBIEHUA"

https://m.edsoo.ru/ff0c2¢52

[ToBTOpenue, o6o6menne. Pabora 1
" Bbubmuoreka IIOK
99 C TEKCTaMH I10 TeMe ""3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, 0606menue. Pabora 1
" bu6nunoreka IIOK
100 ¢ Tekctamu 1o teme "Konebdanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora 1
" bu6mmoreka IIOK
101 ¢ Tekctamu 110 Teme "CBeTOBEIE
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o6od6menue. Pabora 1
102 ¢ TekcTtamu 110 Teme "KBaHnToBas u
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOITPAMME




ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BATh N3YYCHHBIC ITOHATHA

1.2

pasiinidaTth ABJICHUA 110 OMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-ICCKOC SABJICHHUEC

1.3

pacrmo3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UUECKUX SBJICHHUHA B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,
IIPU STOM NEPEBOJIUTH MPAKTHUECKYIO 33a/1auy B yUeOHYI0, BBIIEIATD

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) GUBNUECKUX SIBICHUN

1.4

OINUCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTIONB3yd (pU3MUYECKHE BENWYMHBI, MPH ONHCAHUU TPABHIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT MCIOJIB3YEMbIX BEJIMYMH, HX
0003HaUeHUST U E€OUHUIBI (U3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEITMIHMHAMH, CTPOUTH rpauKu N3y4SHHBIX 3aBHCUMOCTEN

(1)H31/I‘ICCKI/IX BCIIMYHNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUeCKHe SBJICHUS U MPOLECCHI,
WCIIONB3ysl HM3YyYEHHbIE 3aKOHBI, MPU O3TOM [1aBaTh CJIOBECHYIO
(GbopMyNIUpPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTH4YecKOoe

BBIPAYKECHUE

1.6

OOBSICHATH (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJN, B TOM
Yylyclie M B KOHTEKCTE€ CHUTyaluil MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIIBISTH INPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (DM3MYECKHUX SIBICHHH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

peuiaTh pacy€THbIe 3a/1a4u B 1 — 2 nelCTBUS, UCTIONIBb3YS 3aKOHBI U




(bopMynBl, CBS3BIBAOIIME (U3UYECKHE BEIMYMHBI: HAa OCHOBE
aHajaM3a yCJIOBMS  3aJayd  3alMChIBAThL  KpPaTKOE  YCIIOBHE,
MOJICTABIIATh (PU3UUECKUE BEIWYMHBI B (DOPMYIJIBI W TPOBOIUTH
pacuéTbl, HaXOIUTh CIPABOYHBbIC JaHHbIE, HEOOXOAMMBIEC JUIS
pemieHuss 3ajad, OLICHUBATh PEATUCTUYHOCTh IOJYYEHHON

(bu3nYecKoil BETUUHHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢u3NYEeCKUX METOJ0B, B OINWCAaHUM HCCIECIOBAaHHUS BBIIEIATDH
MpoBepsieMoe  MpenArnoyiokeHue  (TUnoresy),  pazauyarb U
MHTEPIPETHPOBATH IMOJyUYEHHBIN pe3ysbTaT, HaXOAUTh OIIMOKH B

XOJ¢€ ombITa, A€J1aTh BBIBOALI 110 €0 pE€3yJibTaTaM

1.9

MIPOBOAUTH OMNBITHI 1O HAOIIOACHUIO (PU3NYECKUX SIBJICHUN WU
¢usnyeckux  CcBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMBbIE
MPENIOJIOKEHNs, COOUPAaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO

O60pyI[OBaHI/IH, 3allMCbIBATh XO/J OIIbITa U (pOpMy'J'II/IpOBaTB BBIBO/JBI

1.10

BBITIOJIHATH NPSMBIC U3MEPEHUs C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS TPUOOPOB C YUETOM

3a/TaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPCHHM

1.11

MPOBOJUTH  MCCJICIOBAHUE 3aBUCHMOCTH OJHOM  (HU3UYECKOM
BEJIMYUHBI OT JIPYroil C HCIOJb30BAaHUEM INPSMBIX H3MEPEHUi,
y4acTBOBATh B IUIAHMPOBAHMM Y4E€OHOTO HMCCIIEIOBaHMSA, COOMpATh
YCTQHOBKY U BBINOJHATH H3MEPEHUs, CIeAys NpPesIOKEHHOMY
aHy, (QUKCHPOBATh pE3yJNbTaThl MOJTYYEHHOH 3aBHCHMOCTH
(U3NYEeCKUX BEJIMYUH B BUJE MPEUIOKEHHBIX TaOIUI] U TpaduKoB,

ACJIaTh BBIBOJLI 11O PE3yJIbTaTaM UCCICIOBAHMA

1.12

MMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH, CICOYS
npezmo;erHoﬁ HHCTPYKIHUU: IIpu  BBIIIOJIHCHHUHA H3MCp€HPII>i
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BETMYUHEI

1.13

coOroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  padoTe ¢

71a00paTOPHBIM 000PYAOBAHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JEHCTBUS TPHOOPOB U  TEXHHUYECKHX
YCTPOMCTB, XapaKTE€pPU30BaTh MNPUHUMUIIBI JEUCTBUS HW3YYEHHBIX
MpuOOPOB U TEXHUYECKUX YCTPOWCTB C TMOMOINBIO UX OIHCAHMS,

UCTIONB3ysSd 3HAaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U




HE0OXOoauMBbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTL TpUMEpHl (HaXOoAuTh WHGOPMALMIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUS  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil oOecredeHus: Oe30MacHOCTH  IPH
oOpamieHuu Cc npubopaMud U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUs 370pOBbsi U COOJIIOJIEHUS HOPM DKOJOTHMYECKOTO

MOBE/ICHUS B OKpY Karollel cpesie

1.16

OCYLIECTBIISATH OTOOP UCTOYHUKOB MHpOpMauu B cetu MIHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN M MyTEM CpPaBHEHUS Pa3IUYHbIX UCTOYHUKOB
BBIIENIATh MH(OPMAIMIO, KOTOPask SIBJIAETCS MPOTUBOPEUYUBON MM

MOXET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITIOJITHEHUH y4eOHBIX 3aIaHU
HAyYHOMOMYJIAPHYIO  JUTEpaTypy (PHU3UUECKOro  COJep KaHUs,
CIIpaBOYHBIC MaTepHalibl, pecypcbl ceTu HWHTepHeT, BIaAETh
npuéMaMM  KOHCHEKTUPOBAaHHSA  TEKCTa,  MPeoOpa3oBaHUS

nH(OpPMAIIUY U3 OJTHOU 3HAKOBOW CHCTEMEI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE 1 YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB HHPoOpManuu ¢(U3HIECKOTO
COJIep>KaHusl, B TOM YHUCJIE MMyOJIIMYHO JIeNaTh KPaTKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEOBAaHUM, TPH ITOM
rPAaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUMHBINA ammapaT Kypca

(bu3HKH, COMPOBOXKAATh BBICTYIUICHUE IIPE3eHTalUeN

1.19

IpU  BBINOJIHEHUH  y4yeOHBIX TMPOEKTOB M  MCCIEAOBaHUMN
pacripenieniaTh O0S3aHHOCTM B TIpynie B COOTBETCTBUU C
MIOCTABJIEHHBIMM 3aJjayaM{, CJEAUTh 3a BBINOJIHEHUEM IUIaHA
NEeWCcTBUH, aJeKBaTHO OLEHMBaTb COOCTBEHHBIM BKJIaJ B
JESATENIbHOCTh ~ TPYIIIbI,  BBICTPAWBAaThb  KOMMYHHMKATHBHOE

BSaHMOHeﬁCTBI/IC, YUYHUTbIBAsd MHCHHC OKPYKAOIIUX

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmMsbl OCHOBHOI'O 001ero 06pa303amm




1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3iinidaTth ABJICHUA 110 OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX TAHHOC (I)I/IBI/I‘ISCKOC SABJICHHUC

1.3

pacrno3HaBaTh MpPOSBIECHUE M3YYEHHBIX (PU3UUYECKUX SIBJICHUHM B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3nUecKue ABJICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MIPAKTHUUECKYIO 33]1auy B yUeOHYI0, BbIIETATD

CYILIECTBEHHBIE CBOWCTBA (MMPU3HAKH) GUBNUECKUX SIBICHUN

1.4

OMKCHIBATh H3y4YEHHBIE CBOICTBA Ten M (pU3MUecKHe sBIEHUS,
UCTONB3yd (pU3MUYECKUe BENUYMHBI, MPHU OMHCAHUU TPABUIIBHO
TPakTOBaTh  (DU3MUECKUI  CMBICT  HCIOJNb3YyEMbIX  BEIUYHH,
00O3HaYeHHs W eIWHHUIBI (U3NYECKHX BEIMYUH, HAXOIUTh
(GbopMyInbl, CBSI3BIBAIOLINE JAaHHYI (DU3HUECKYI0 BEIUYHHY C
JIPYTUMH BETUYHMHAMH, CTPOUTH IpaUKK N3yUSHHBIX 3aBHCUMOCTEN

(bl/ISI/I‘IeCKI/IX BCIIMYHNH

1.5

XapaKTEePU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS W TIPOLIECCHI,
WCNOJIb3YySl HM3YYEHHbIE 3aKOHBI, IPU H3TOM JaBaTh CJIOBECHYIO
(GhopMyITHUpPOBKY 3aKOHAa H 3alUChIBaTh €r0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OO0BSACHATH (hM3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIE U B
KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3
1 — 2 moruyeckux maroB ¢ MOMOMIbI0 1 — 2 M3yYEeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemarth pacy€THbIC 3a4a4 B 2 — 3 IEMCTBUS, UCIOJIb3YS 3aKOHBI U
¢bopMynbl, CBs3bIBaOIIME (U3UUYECKHE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3a7a4M 3alMCBIBATH KPAaTKOE YCJIOBHUE, BBISBIIATH
HEOCTATOK JAHHBIX JUIS pElIeHHs 3a/laud, BhIOMpATh 3aKOHBI U
(dbopMyIbl, He0OX0AUMBIE AJisl €€ pelleHus, MPOBOJUTh Pacu€Thl U
CpaBHUBAaTh IIOJIyueHHOE 3HAaYeHUE (UBNYECKOH BEIUYMHBI C

HU3BECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh HPOOJEMBbl, KOTOPbIE MOKHO PELIUTh NPHU MOMOILU
(GU3NYEeCKUX METOIOB, MHCIOJNb3Yysl OINUCAHHWE HCCIIEI0BaHMS,
BBIICIIATH IPOBEPSAEMOE MPEATIOIO0KEHHUE, OLIEHUBATH IPABUIBHOCTD

HopsAaaKa IMpOBCACHUA UCCIICAOBAHUA, ICJIaTh BLIBOAbI

1.9

IMPOBOAUTE OIIBITHI I10 Ha6J'I}O)IeHI/IIO CbI/ISI/I'-IeCKI/IX SIBIICHUN WIIH




¢u3nYecKknx  CBOHCTB  Tel:  (DOpMyJIUpOBaTH  MPOBEPSEMBIC
MPEINOoJIOKEeHHUs, COOMpaTh YCTAHOBKY W3  MPEATIOKEHHOTO

000pyI0BaHUSs, OTIMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATE HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB M  JaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl M3MEPEHHW C y4€TOM 3aJlaHHOW  aOCOJIFOTHOM

IOTrpCIIHOCTH

1.11

MPOBOJIUTHh  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHON  (HU3UYECKOM
BEJIMYMHBI OT JPYrOoM C MCIOJb30BAHUEM MPSIMBIX H3MEPEHHUIA:
MJIAHUPOBATh HCCIEOBAHUE, COOMPATh YCTAHOBKY M BBITIOJHSITH
U3MEpeHUs, CcJleays MpeNIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl OJYYCHHONW 3aBUCHMOCTH B BHJI€ TaOIUIl U TPAPHUKOB,

ACJaTbhb BbIBOJKLI IO PE3YJIbTaTaM HCCIICA0OBAHUSA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs]  (U3UUYECKUX  BEIUYMH:
IUTAHUPOBaTh ~ HM3MEpPEHUs,  COOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTaHOBKY, CIeAys IPEMJIOKCHHOM HHCTPYKLUU, U BBIYHUCIATH

3HA4YCHUC BCIIMYNHBI

1.13

coOMIogaTh IpaBWia TEXHUKH O€30MacHOCTH mpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA WX ONMCAHMSA, UCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3NYECKUX SBICHUM M HEOO0XOAUMBIE

(I)I/ISI/I‘-ICCKI/IG 3daKOHOMCPHOCTHU

1.15

PacClio3HaBaTb NPOCTHIC TCXHUYCCKUC YCTpOfICTBa H UBMCPHUTCIIBHBIC
HpI/I60pBI Mo CX€MaM 1 CXEMAaTUIHBIM PUCYHKaM, COCTABJISATbL CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICAOBATCIbHBIM M IIapaJlICIIbHBIM
COCAUHCHHUECM OJJICMCHTOB, pa3jikndyad YCJIOBHBIC 0003HaYEeHHMS

OJIEMCHTOB SJICKTPHUYCCKUX HCHCfI

1.16

MPUBOJIUTL TpUMepbl (HaXoAWTh HHGOPMALMIO O TNpUMepax)
NPAKTUYECKOTO  MCMOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecriedeHuss Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHHs 3/0pOBbSI U COONIOJEHHS HOPM 3KOJIOTHYECKOIrO

IIOBCACHU B Oprxca}omeﬁ cpeac

1.17

OCYIICCTBIIAATL ITOUCK I/IH(l)OpMaI_[I/II/I d)HSH‘leCKOFO COACPIKaHUA B




cetu IHTEpHET, Ha OCHOBE UMEIOINXCS 3HAHUN U ITyTEM CPaBHEHUS
JIONIOJTHUTENbHBIX HCTOYHUKOB BBIACNATh MH(DOPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MIIM MOKET ObITh HEOCTOBEPHOI

1.18

WCIIOJIb30BaTh TIPU BHITIOJHEHUHM Y4YeOHBIX 3aJaHWii HAyIHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp KaHUS, CIPaBOYHBIC
Marepuaibl, pecypcbl ceth HWHTEepHeT; BAaAETh NPUEMAMH
KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHus HHPOPMAIIH U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/laBaTh COOCTBEHHbIE MHUCHMEHHBIE U  KpaTKUE YCTHBIE
cooOmieHusi, 00o0mas uHGOpPMAIUI0O U3 HECKOJBKUX HCTOYHUKOB
(U3MYECKOTO COJEp)KAHUS, B TOM 4YHCIE MyOJIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM UITA UCCIEN0BATEIbCKOM NS TEIbHOCTH, IPU
3TOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHSATUWHBIN amnmapar

Kypca (pU3HMKH, COMPOBOKIATh BHICTYIIJICHHE MIPE3CHTAIIMEN

1.20

TIPY BBITIOJTHEHUH Y4EOHBIX POCKTOB U UCCIICAOBAHUH (PH3MUECKUX
MIPOILIECCOB paclpeseNsaTh 0053aHHOCTH B IPYIIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 3aJa4aMM, CJIEAUTh 34 BBINOJHEHUEM IUIaHA
JNEHUCTBUM M  KOPPEKTUPOBAaTbH €ro, aJeKBATHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTb TPYIIBI, BBICTPAaHBATh
KOMMYHHMKaTUBHOE B3aMMOJACHUCTBHE, TMPOSBISIL TOTOBHOCTb

paspemats KOH(PIUKTHI

9 KVIACC

Kon
NPoBePIEeMOro
pe3yJjbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh N3YYCHHBIC ITOHATUSA

1.2

pas3jiniaTth ABJICHUA 110 OMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (bHSI/I‘IeCKOG SIBJICHUEC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIleM MHUpE, B TOM 4ucie GU3NYeCKUe ABJICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOUTH MPAKTUUECKYIO 33]1a4y B yUeOHYI0, BBIIEIATh

CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH) GUBNYECKUX SBICHUN

1.4

OIMMCbIBATh HN3YYCHHBLIC CBOMCTBA TEJI U (bmnqecm/le SIBJICHUA,




UCTIONB3Yd (pU3MUYECKUE BEIMYMHBI, MPH ONHCAHUU TPABHIIBHO
TPAaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIHMYUH,
0003HaUEeHHUsT U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAaXOJIUTh
(GopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEIMIHMHAMH, CTPOUTH rpaUKK N3yUSHHBIX 3aBHCUMOCTEN

(1)H31/I‘ICCKI/IX BCIIMYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, q)HSI/I‘ICCKI/Ie SABJICHUA WU IIPOLICCCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M 3allMChIBaThb €ro MaTcMaTHU4YCCKOC

BbIpAXKEHUE

1.6

OO0BSCHATH (hM3HUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMid MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPHUMHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE W3
2 — 3 JOTMYECKHX IIAroB C MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMICTBA

(1)1/13I/II-ICCKI/IX ﬂBHeHHfI, (1)1/13I/II-ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THhIC 3a7adu (OMHMparoIuecss Ha cuctemy u3 2 — 3
ypaBHEHHUI), WCIONB3ysl 3aKOHBI © (OPMYJBI, CBS3BIBAIOIINE
¢du3nveckre BEIMYMHBI: HA OCHOBE aHAJM3a YCIIOBUS 3a/laud
3alHUCHIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIONINE WU
M30BITOYHBIE TAHHBIC, BRLIOUPATh 3aKOHBI M (POPMYJIIBI, HEOOXOIUMBIE
JUTSL PEIICHUs], TIPOBOJUTh PACUYETHl U OIICHUBATH PEATUCTUIHOCTD

MOJIy4E€HHOT0 3HaueHUs1 GU3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh HPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(U3MYECKUX METOJIOB, UCTIOJIB3Ysl ONMCAHUE UCCIIECA0BAHUS, BBIICIATh
IIPOBEPSIEMOE MPEATION0KEHUE, OLIEHUBATh IIPAaBUIBHOCTh MOPSAKA
IIPOBEACHUS HCCIEAOBAHUsA, JENAaTh BBIBOJABI, MHTEPIPETUPOBATH

pe3yNbTaThl HAOJIOICHUH U OTTBITOB

1.9

MPOBOJIUTH OMBITHl 1O HAONIOACHHUIO (DU3MYECKHX SBICHUN WIH
(bu3MYECKUX CBOICTB TEN: CAMOCTOSITEILHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 000pyIOBaHMUS, ONMCHIBATh XOJ OIBITAa U €ro

pe3ynbTatThl, GOpMYIUPOBATH BHIBOIbI

1.10

MPOBOAUTh TNPU HEOOXOAUMOCTH CEPUI0 TPSAMBIX H3MEPEHUIH,
OTpeneNisis CpeAHee 3HAUCHHE H3MEpSIeMON BeMU4HMHBI ((OKyCcHOE
paccrosiHue coOuparoieil JIMH3bI), 000CHOBBIBATH BHIOOP crocoba

nu3MepeHus (M3MEPUTENLHOTO MPHOopa)




MIPOBOAUTH HCCIIEJOBAaHHE 3aBHUCUMOCTEN (DU3MUECKHUX BEIUYHH C
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI: TUIAaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BHUJE TaOIMIU

Fpa(i)I/IKOB, ACJIaTh BBIBOJLI ITO PE3yJIbTaTaM UCCICOOBAHMA

1.12

NPOBOJUTH  KOCBEHHBIE HM3MEpEHHs  (U3UUYECKUX  BEIUYHH:
IUIAHUPOBaTb ~ M3MEpPEHUs,  coOMpaTh  3KCIEPUMEHTAJIbHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAys NpeIoKEHHON
MHCTPYKLIMY, BBIYUCIIATH 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATh
IIOJIyYEHHBIE pE3yJIbTaThl € Y4YETOM 3aJaHHOW IOTPELIHOCTH

3MEpEeHui

1.13

coOmo/iaTh MpaBwia TEXHUKUM Oe3omacHOCTH TIpu pabore cC

n1abopaTopHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MYECKUX MOJeNneil:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCHHBIH
UCTOYHUK CBETA, Jy4, TOHKAas JIMH3a, TUIAHETapHas MOJEIb aToOMa,

HYKJIOHHAas MOACJIb aTOMHOT'O dApa

1.15

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX ONMCAHUS, UCIOJIb3YS
3HaHUS O CBOMCTBax (U3UUECKUX SIBICHUM M HE0O0XOIUMBbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENBHBIX  NpUOOPOB U
TEXHOJIOIMUYECKHUX MPOLECCOB MPHU PEHIEHUH y4eOHO-IIPAKTHUECKUX
3aJa4, ONTHYECKUE CXEMBI JUI TOCTPOCHUS N300PaKEHHI B TNIOCKOM

3epKajie U coOMparoleii JTnH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MpPHUMEpax)
MPaKTUYECKOI'O0  HCIOJIb30BAaHMUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHOM KM3HM Ui obOecredeHuss Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMd UM TEXHUYECKMMH YCTPONCTBaMH,
COXPAaHEHMs 3/10pOBbSI U COONIIOJICHHS HOPM 3KOJIOTHYECKOTO

TOBE/ICHUS B OKPYXKAIOIIIEH cpeie

1.18

OCYUIECTBIISATh TIOUCK WH(POpMANUU (PU3NICCKOTO COJICPIKAHUS B
cetu lHTEpHET, caMOCTOSATENBHO (POPMYITHPYS MOMCKOBBIN 3ampoc,

HaxXoJuThb myTH OIpCACIICHUA AOCTOBCPHOCTHU HOJIy‘-ICHHOﬁ




“H(pOpMaAIMA HA OCHOBE MMEIOIIMUXCS 3HAHUW U JTOTIOJHUTEIIbHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh TMPU BBHINOJHEHUH Y4YeOHBIX 3aJaHUil Hay4dHO-
MOTYJIIPHYIO JIUTEpaTypy (PU3HMUECKOro COIAEpXaHHUs, CIIPABOYHbIE
MaTepuaibl, pecypchl cetu HHTepHeT; BiaieTb MNpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OTHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3JaBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHHSI Ha
OcHOBe WHGOpPMAIMU M3 HECKOJIBKUX HCTOYHUKOB (DU3UUECKOTO
cojiepkaHusi, MyOJUYHO MPEACTABIISTH PE3yJIbTaThl MPOSKTHON WIH
HCCIEAO0BATEIbCKON  JNESATENIbHOCTH, HPU  3TOM  I'PAMOTHO
WCMOJIb30BAaTh M3YYEHHBIM MOHATHUMHBIM amnmapaT HU3y4aeMoro
pasnena (pU3MKKA U CONMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIUel C

y4€TOM OCOOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBITIOJHEHUH YYEOHBIX MPOEKTOB U UCCIICAOBAHUM (PU3UUECKUX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMHu, CJICAUTb 3a BBIIIOJHCHUCM IIJIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OILICHUBATh
CO6CTBCHHLII>'I BKJIaJl B JCATCIBHOCTbL TIPYIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOC BSaHMOJIeﬁCTBHe, IIPOABJIAA TOTOBHOCTbH

paspeniaTh KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

®U3UKA U EE POJIb B TIO3BHAHUU OKPYXXAIOILIETO MHPA

1.1

®usnka — HayKa O npupone. SIBiIeHHs IPUPOIBI.
@dusuueckue SABICHUSA: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBBIC

1.2

Ousnueckue BeMUYMHBL. [3mepeHune (uzmueckux
BenmmunH. Dusmdeckwe npubopel.  [lorpemHocts

n3MepeHuil. MexiyHapoaHas CucTemMa eIMHUI]

1.3

EctecTBeHHOHAYYHBII METO/ TIO3HAHUS: HAOIIOICHHE,
IIOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBHKCHHUE THIIOTES,
OKCIIEPUMEHT 10 TPOBEPKE TIHIOTE3, OObICHEHUE

HAOJIFOAAEMOTO SIBJIEHUSA

1.4

Onwucanne GpU3MYECKUX SBICHUH C TTOMOIIBIO MOJIEIICH

1.5

[IpakTuyeckue paboOTHI:

#H##HPar###13MepeHne pacCTOSTHUM.
#iHtPar#Ht#l13mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Par###OnpenesieHue pa3MepoB MajibIX TE.
HiHPar#HlI3mMepenrie  TeMmriepatypbl IpU  OMOIIA

’KHJIKOCTHOTO TEPMOMETPA U IaTYHKA TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMU BEILIECTBA

2.1

HH#HParf##CTpoeHNEe BEILECTBA: aTOMbl U MOJIEKYJIBI,
ux pasMmepbl. OTBITHI, TOKa3bIBAIONINE JUCKPETHOE

CTpPOCHHUC BCIICCTBA

22

Hi#Par#Ht /| pmxenne  dactun — BemiecTBa.  CBs3b
CKOPOCTH  JBWIKEHHS YacTHI[ C TEMIEPaTypoOM.

BbpoyHnoBckoe nBuxenue, nuddysus

23

BzaumoeiicTBHe 4aCcTHUII BEIIECTBA: IMMPUTAKCHUC U

OTTaJIKUBaHHUE




H##Par### Arperatuoie COCTOSIHUSI BEIIECTBA:

CTpOCHHE ra3os, KHUAKOCTEH u TBEPABIX
24 (kpuctayinueckux)  Ted.  B3auMocBiI3b  MEXITY
CBOMCTBAaMHM BEHIECTB B Ppa3HbIX arperaTHbIX
COCTOSTHUSIX U IX aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[IpakTuueckue pabOTHI:
##HParfH##0O1eHKa TuaMmeTpa aToMa METOJIOM PSI0B (C
ucrnoib3oBanueM ¢otorpaduii).
2.6 HHHPar###ONBITEI 10 HAOIIONEHWIO  TEIUIOBOTO

pacuIMpeHus ra3os.
HHHPar###ONBITEL IO OOHAPYKEHHUIO JECUCTBHUS CHII

MOJICKYJISIPHOT'O IIPUTAXKCHUA

JIBIDKEHUME U B3BAMO/IEMICTBHE TEJI

11 MexaHnnueckoe JIBU)KEHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBXKCHUE
#HPar###Cxopocte.  CpenHsii ~ CKOpOCTb  IIpH
32 HEPaBHOMEPHOM JBWKEHUHU. Pacuér myTu u BpeMeHU
JIBHKCHHUS
SBnenne mHepuuu. 3aKOH UHEpLUMU. B3anmopeincTeue
33 TeJ KaK MpUYMHA U3MEHEHHS CKOPOCTU JIBUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tea
14 #H#Par### ImotHocTh BemecTBa. CBsI3b INIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €UHUIIC 00bEMA BEIIECTBA
35 Cuita Kak xapaKTepUCTHKa B3aUMOACHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO TMHAMOMETPA
37 ###HPartHHt SIBnenye TAroTeHUA U cuia TshkectH. Cuia
' TSOKECTH Ha Apyrux raHerax. Bec tena. HeBecomocthb
38 Cuna tpenusi. TpeHUE CKOIBXKEHUS U TPEHUE TMOKOS.
' TpeHnue B mpUpojie U TEXHUKE
19 #HH##Par###(CrnoxxeHne CuJjl, HaIpaBJICHHBIX IO OJHOU
' npsiMmoid. PaBHoIeicTBYIO1IIAsT CHIT
3.10 [IpakTrueckue pabOTHI:




OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKUAKOCTH, MOJEIU DIEKTPHUUYECKOTrO
aBTOMOOWIIE W Tak pjainee). OmnpenencHue cpeaHen
CKOPOCTH CKOJbKEHUs Opycka WIM IIapuka I0
HAKJIOHHOM IulockocTH. OmpeseneHue II0THOCTU
TBEpAoro  Tena.  ONObITBI,  JEMOHCTPHUPYIOUIHE
3aBHCUMOCTH PacTshKeHus (nedopmaivin) npy>KUHbI OT
MPUIIOKEHHON Cuibl. ONBITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUSI OT Beca Tela

U XapaKTepa COMPHUKACAIOIINXCS MOBEPXHOCTEH

3.11

@u3nYeCKue SBICHUS B IIPUPOJIE: IPUMEPHI JBUKCHMUS C
Pa3IUYHBIMU CKOPOCTSIMU B )KMBOW M HEXKMBOM MPUPO/IE,

JICVCTBUE CUJIBI TPCHHA B IIPUPOAC U TCXHUKE

3.12

TexHuueckue yCcTpoucTBa: JUHAMOMETD, MOAIIUITHUKH

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEI U TA30B

4.1

HaBJ’ICHI/Ie TBép,Z[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIMYCHUSA OaBJICHUS

42

I[aBJIeHI/IC rasa. 3aBHCHMOCTH JaBJICHUA Ta3a OT

00BEMa, TemrepaTypbl

43

Hepezlaqa JaBJICHHUA TBépI[LIMI/I TCJIaMH, XKHUIAKOCTAMU

u razamu. 3akoH [lackans. [ITneBMaTHYecKre MalIiHbBI

44

3aBUCUMOCTh  JIaBJICHUS] JKUAKOCTH OT TJIyOHHBI.
I'mapocraTnueckuii IapaioKc. CooOlmatomuecs

cocynsl. ['mapaBnuyecKkne MeXaHU3MbI

4.5

Atmocepa 3emam U aTMOCEpHOE  JaBJICHUE.
[IpyuuHbl  CyIIECTBOBaHMSA BO3AYIIHOW  000JIOUKH
3emin. OnpIT Toppuuermn. 3aBUCUMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HAJ| YPOBHEM

Mopst

4.6

N3mepenue atmocdeproro nasieHws. [Ipubopsr s

HU3MCPCHUA aTMOC(l)epHOI‘ O JABJICHUA

4.7

JlelicTBUE XKUIKOCTHM M Ta3a Ha IMOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apXuMeaoBa) cuia. 3aKoH

Apxumena




4.8

[LnaBanue Ten. Bo3myxomiaBanue

4.9

[TpakTueckue paboThI:

HccenenoBanue 3aBUCHMOCTM Beca Tela B BOJE OT
o0béMa mOrpyXkEHHOH B JKUIKOCTH YacTU Tela.
OrnpesiesieHre BBITAIKUBAIOMICH CHJIBI, JACHCTBYOIICH
Ha TeJo, IOIrpy:KEHHOE B JKHIKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBL, JEUCTBYIOLICH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OnbIThI,
JIEMOHCTPUPYIOIUE 3aBUCHUMOCTb  BBITAJIKHUBAIOLIEH
CHJIBI, ICHCTBYIOLIEH Ha TEJO B XKHUIKOCTH, OT 00BEMA
MOTPY>KEHHOW B KUAKOCTh YaCTH Tela U OT INIOTHOCTH
xunkoctu.  KoHcTpyupoBanume — apeoMerpa  WiIH
KOHCTPYMPOBAaHHE JIOAKM M  ompeneineHue  eé

IrPy30M0ABEMHOCTH

4.10

du3nIecKue SABJICHUA B IIpUpOAC: BJIMSAHHUC
aTMOC(i)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

TUTABaHKE PHIO

4.11

TexHUYEeCKHE YCTPOWCTBA: COOOIIAOIINECS COCY/IBI,
YCTPOMCTBO BOJIOMPOBOAA, THAPABIMYECKHN TIpecc,
MaHOMETp, 0apoOMETp, BRICOTOMEP, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPI' 1A

5.1 Mexanndeckasi pabota

52 MexaHu4uecKas MOIITHOCTh

53 [IpocThle MeXaHM3MBI: pblUar, OJOK, HaAKJIOHHAS

' MI0CKOCTh. [IpaBriio paBHOBECHS phlyara

54 [TpuMeHeHue npaBuiia paBHOBECHUS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduiment

5.5 IIOJIE3HOTO  JCWCTBHS ~ MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TCXHUKE

5.6 [ToTeHnmanbHas SHEPrUU Tea, HOJAHATOTO HaJ 3eMIIEH

5.7 Kunernueckas sueprus

sg [TomHast MexaHuueckas SHEprusi. 3aKOH U3MEHEHUS U

COXpPAaHCHUSA MEXaHHYECKOI OHCPrun




5.9

[TpakTueckue paboThI:

#i#HPar#t#Onpenenenne pabOThl CHIIBI TPEHHS TNPHU
pPaBHOMEpPHOM JBM)KEHHUU Teja IO TI'OPU30HTAIBHOU
nosepxHoctu. MccienoBanue ycCaOBUM paBHOBECHUS
ppiuara. M3mepenne KIIJ[ HakIOHHOM IUIOCKOCTH.

W3ydeHne 3akoHa COXpaHEHUS] MEXaHUYECKON SHEepPTrun

5.10

du3nyeckue SBICHUA B IMpupoJc: pblHyaru B TCIIC

YCJIOBCKa

5.11

TexHuueckue yCTpOMCTBA: pblyar, IOABUKHBIA U
HEMOJIBUKHBINA OJIOKH, HAKIIOHHASI TUIOCKOCTh, IIPOCTHIE

MCXAaHU3MEI B 6LITy

8 KUIACC

Kon
pa3nena

Kon
3JIEMEHTA

HpOBepHeMbIe IJIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHNA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
TEOpUM CTPOEHMs BemiectBa. Macca U pa3Mmepsl
MoJsieKyd.  OmbITbl, MOJATBEPXKJIAIOLINE OCHOBHBIE

ITOJIOKCHU A MOHCKynﬂpHOKI/IHCTH‘leCKOﬁ TCOpUH

6.2

Mogenu  TBEPIOTO, IKUIKOTO M  Tra3000pa3HOTO
cocTosiHUi BemecTBa. Kpucrammueckue u amopgHbie

TCJIa

6.3

OOBsicHEHHE CBOWMCTB ra30B, XKUAKOCTEH U TBEPIBIX TEIl
Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKMHETUYECKON

TEOpPHUH

6.4

CMauuBaHuEe U KalmUJIJIAPHBIC ABJICHUSA

6.5

TermoBoe pacuIMpeHne U CKaThe

6.6

Temnepatypa. CBsi3b TeMmIiepaTypbl CO CKOpPOCTbIO

TCIIJIOBOI'O ABMIKCHUS YaCTHI]

6.7

BuyTpennsist SHEPTrHUs. Crioco6b1 WU3MEHEHUS

BHYTpeHHCﬁ OHCPruu: TCIIONCpCaada M COBCPIICHHC




paboThI

63 Bunpt TEIUIONepeIadHn: TEIUIONPOBOJHOCTD,
. KOHBEKIIMSI, U3Ty4EHUE
KomnyectBo  TemoTel.  YjenbHas — TEIIOEMKOCTh
6.9
BEIIIeCTBa
TemsooOMEH W TEIIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUI0BOro OanaHca
611 [InaBneHne U OTBEpIAEBaHME  KPUCTAIMUECKUX
. BELIECTB. Y JAe/IbHAs TEIJIOTA IUIaBICHUS
[TapooOpa3zoBanue ©  KoHAeHcalusa. Vcnapenwe.
612 Kunenue. VYnenbHas TemioTa napooOpa3oBaHUs.
' 3aBHCHUMOCTB TEMIIEPATYPbl KUTICHHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxHocTs Bo3yXxa
6.14 DHeprus TOIUIMBA. Y Je/IbHAs TEIIOTa CTOPaHUs
[Tpunuuner  pabotel  TemnoBbix jaBurareneid  KIIJ]
6.15 TEIUIOBOTO ABUTATeNs. TEeIUIoBbIe IBUTaTENN U 3aIATa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUS U TpEeBpalleHUs OHHEPruu B
6.16
TEIUIOBBIX IIPOLECCaX
[IpakTuueckue paboThI:
HH#HPar###OnbITEl 110 OOHAPY)KCHUIO JIEWCTBHS CHII
MOJIEKYJISIPHOTO IPUTSKECHMUS.
HHHPar###ONBITBI  TI0  BBIPALMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WIH caxapa.
617 #AHPar###ONBITEL 10 HAOJNIONEHUIO  TEIUIOBOTO

paclIMpeHust ra3oB, KHUIKOCTEN U TBEPBIX TEIN.
HH#HPar###Onpenenenue qaBieHus Bo3Iyxa B OaJjloHe
LIpULA.

HHHPar##H#ONBITB, NEMOHCTPUPYIOIIME 3aBUCUMOCTD
JaBJIEHHUs] BO3/yXa OT ero o0bEMa M HarpeBaHUS WU

OXJTAXKACHUS.




#iHtPartH# IpoBepka TUTIOTE3bI JTUHEHHON
3aBUCHMOCTH  JUIMHBI ~ CTOJIOMKA  JKMAKOCTH B
TEPMOMETPHUECKOHN TpyOKe OT TeMIepaTyphl.
#i#Par#t#HHabmonenne  U3MEHEHHS  BHYTpEHHeEH
SHEPTUHU TEJa B PE3yJIbTaTe TEIUIONEpe1aun U pabOThI
BHEIIHUX CHJI.

###Par###lccnenopanue SABJICHUS TEIIOOOMEHA TPH
CMEILIMBAHUH XOJIOJIHOW U TOPSYEN BOJBI.
HHtPartH##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJIyYEHHOTO BOJIOM IPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

#HH#HPar#OnpeienieHne  yleinbHONM — TEIUIOEMKOCTH
BCIICCTBA.

###Par###ccnenoBanue mpoliecca UCTIapeHus.
#H##Par##H#OnpeneieHe OTHOCUTEJIBHON BIAKHOCTH
BO3]yXa.

HHPartH##Onpenenenue YACIbHOMN TEIUIOTHI

IJIaBJICHMUS JIbAA.

6.18

@dusuyeckue SBIECHHS B IIPUPOJE: IOBEPXHOCTHOE
HaTsHDKEHWE W KamWJUIpHBIE SIBIIGHUS B TPHPOJE,
KpPHUCTaJUIBbI B IpUpoJie, u3iryuenue CoiHila, 3aMep3aHue
BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckne yCTpOMCTBA: KaNWUISAPBL, MPUMEPHI
WCIIOJIb30BAaHUsI KPUCTAJIIIOB, JKUIAKOCTHBIN TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOHHA,

ABUTAaTCJIb BHYTPCHHETO CrOpaHusL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnexTpusaius tei. [lBa posa 3MeKTPUUECKHUX 3apsI0B
B3aumoneiicTBue 3apsokeHHbIX Ted. 3akoH Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJACHCTBHSI 3apsKEHHBIX TEI

OT BCJIMYMHBI 3apsA10B U paCCTOAHUA MEKTY TGJ'IaMI/I)




DrexTpuieckoe noJe. Hanpspxénnoctsb

7.3 anekTpudyeckoro  mnons. IlpuHmun — cynmepno3uuuu
ANEKTPUYECKUX TOoJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu snexTpuyeckux 3apsaoB. DJIeMEHTApHBIN
7.4 anexktpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3aps/a
6 OJIEKTPUYECKUIT ~ TOK.  YCIIOBUSA  CYILECTBOBAHMS
. AIEKTPUUECKOTO TOKa. ICTOYHMKH MTOCTOSIHHOTO TOKA
[ericTBus BIIEKTPUIECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJIEKTPUYECKH TOK B
AKUIKOCTAX U razax
- g Onexktpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOE
' HaIpsHKEHNE
79 ConpoTusienue MIPOBOTHUKA. VY nenbHoe
' COTPOTHUBIICHUE BEIIIECTBA
7.10 3akon Oma 11 yyacTka Lenu
[TocnenoBarensHOe W TMApaUICIbHOE  COCIUHEHHE
7.11
MTPOBOTHUKOB
PaGoTra W MOIIHOCTH DIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DneKTpUYecKre e U MOTPEeOUTENN SIEKTPUIECKON
. sHepruu B 0bITy. KopoTkoe 3ambikanue
[ToctossHHbIE MarHuThl. B3anmoaeincTBrE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe moJie 3eMJid U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE TMOJIE SJIEKTPUYECKOIO
' ToKa. [[pumMeHeHune 371eKTpOMarHuTOB B TEXHUKE
JlelicTBME€ MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM.
7.17 DneKkTpoABUraTellb NOCTOSHHOIO TOKA. Mcnonb30BaHue

JJIEKTPOJIBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U Ha




TpaHCIIOPTE

Onpitel  @apanes.  SIBneHue  3JIEKTPOMArHUTHOMN

7.18
nHaykuuu. [Ipasuiio Jlenna
DneKTporeHepaTop. Crnioco0b1 TTOJTYYCHHUS
7.19 AJIEKTPUYECKON  DSHEPruM.  ODJIEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHH
[IpakTuueckue paboOThI:
OnbIThI IO HAOIOICHHUIO ANEKTPU3ALMU T UHAYKLIUEH
Y TIPU CONPUKOCHOBEHUH.
UccnenoBanue AEUCTBUS DJIEKTPUYECKOTO TOJS Ha
MIPOBOJTHUKY U TUDJICKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUUYECKON Lenu
MIOCTOSIHHOTO TOKa.
N3mepenue u peryivpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHie HAIPSKEHUSI.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT COMNPOTHBJIEHUS PE3UCTOpA U
HaIPSKEHUSI Ha PE3UCTOPE.
OnbITHI, JIEMOHCTPHUPYIOLTUE 3aBUCHUMOCTH
7.20 3JIEKTPUYECKOTO COMPOTUBIICHUS TMPOBOJHUKA OT €ro

JUIMHBI, IJIOLIAIA TOTIEPEYHOI0 CEYEHNs U MaTepuaa.
IIpoBepka 1mpaBHIa CIIOKEHUS HAIPSDKEHUM  IIpH
MOCJIEZIOBATEIbHOM COEJUHEHUH JABYX PE3HUCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKA MIPH MapajieIbHOM
COEIMHEHUU  pe3ucTopoB. OmpeneneHue  paboThI
NIEKTPUUYECKOTO TOKA, HAYIIErO0 Yepe3 Pe3UCTOp.
OmnpeneneHre  MOIIHOCTH — AJIEKTPHUUECKOTO  TOKa,
BEBIZIETISIEMON Ha pe3ucTope. UccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, AYIIETO Yepes3 IaMIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue KI1/] narpeBarens.
UccnenoBanue MarHuTHOTO B3aUMO/ICHCTBHUSI
IOCTOSIHHBIX MarHuToB. V3ydyeHue MarHuTHOIrO HOJIs

IIOCTOSIHHBIX MArHuTOB IIpU KX O6’L€I[I/IHCHI/II/I u




pazaenenun. MccnenoBanue NeMCTBUS SJIEKTPUYECKOTO
TOKa Ha MarHUTHYO CTpEJIKY. OnbITsl,
JNEMOHCTPUPYIOLIHE 3aBUCHUMOCTh CHJIbI
B3aUMOJICHCTBUS KATYIIKHA C TOKOM U MarHuTa OT CUJIbI
TOKA W HAaNpaBJICHUs TOKa B KaTyuike. M3yueHue

JNEUCTBUS MArHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.
Koncrpyuposanue u U3y4YEeHHE paboThI
3JIEKTPOJIBUTATENS. H3mepenue KITJI
ANEKTPOABUTaTEIbHOM  yCTaHOBKU.  ONBITBI 1O
HCCIIEI0BAaHUIO SIBIICHUSA ANEKTPOMAarHUTHOM
WHIYKUWW: UCCJIEIOBAHUE U3MEHEHUH 3HauYeHUs U

HalpaBJICHUA HHAYKIIMOHHOI'O TOKA

dusnueckre SBICHUS B TPHUPOJE: DICKTPUUECKHE

SABJICHUS B aTMOC(l)epe, QJICKTPUICCTBO KHBBIX

7.21 OpraHU3MOB, MarHUTHOE TOJIe 3EMJIH, IPEHQ MOHOCOB,
POJIb MArHUTHOTO TIOJISI AJIs1 )KU3HU Ha 3eMJie, OJISPHOE
CHUSIHHE
TexHuyeckue ycTpoMCTBA: JIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPTUH,
799 AIIEKTPOOCBETUTENIbHBIE  MPUOOPHI, HarpeBaTelbHbIE
. ANEKTPONPHUOOPHI (mpuMepsl), ANEKTPUUYECKUE
MIPEAOXPAHUTENH, FIEKTPOMATHUT, AJIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKAa, TEHEPATOP MOCTOSTHHOTO TOKa
9 KJIACC
Kon Kon
[TpoBepsieMmbIe 37IEMEHTHI COIEP KAHUS
pazznena JJIeMeHTa
MEXAHUWYECKUE SIBJIEHU A
21 MexaHnueckoe JBWKEHHE. MarepuaibHas TOYKa.
8 . Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO ABUKEHUS
8.3 PaBHOMEpHOE MPSAMOIUHEITHOE IBUKEHNE




###HPar#Ht#HepaBHoMepHOE MPSIMOJTUHEITHOE

8.4 nBuxkeHne. CpeHss 1 MTHOBEHHAsl CKOPOCTh Tella MpH
HEpPaBHOMEPHOM JABM>KCHUU
95 Yckopenue.  PaBHOyCKOpeHHOE — NPSAMOJIMHEHHOE
' JBUOKEHUE
8.6 #H##Par###CBo0onHOoe Tanenne. OnbITel [ anniies
HiHtPar#HH#PaBHOMEpHOE ABM)KEHUE TI0 OKPYKHOCTH.
8.7 [lepuon u yactota obpamenus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMuTebHOE yCKOPEHNE
8.8 [Tepseiit 3akon HproToHa
8.9 BTropoii 3akon HetoToHa
8.10 Tpetuii 3akoH HproToHa
8.11 #H##Par###] [puHIIUI Cynepno3uliuy CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
e H##HtPar#H###Cunia TpeHUs: cujla TPEHUS CKOJIbXKEHUS,
' cujia TPEHUs MOKOs, IPYTUe BUIbI TPEHUS
%14 ###Parf##(Cuna THKECTU U 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaICHUs
8 15 Jsmwkenue mmaHer Bokpyr Comnma.  Ilepsas
’ KOCMHUYEeCcKasi CKopocTb. HeBecoMOCTh 1 Iieperpy3ku
216 PaBHOBecre  MaTepHanbHOW  TOYKH. AOCOIIOTHO
. TBEPJIOE TEJIO
817 #iHtPar#H#PaBHoBecHe TBEPIOTO TeIa C 3aKPEIIEHHON
' OCbI0 BpanieHusi. MoMmeHT cuibl. LleHTp TsbkecTu
8.18 Nmnynse Tena. U3menenne umiynbca. IMmyibe cribl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #HiHtPar#HH#PeakTUBHOE IBUKEHUE
8.21 Mexannueckas paboTa ¥ MOITHOCTb
82 PabGora cun Tsxkectu, ynpyroctd, TpeHus. CBsi3b
' SHEPTHH U PabOTHI
$93 [loreHumaneHas d3Heprust Tejna, NOJHATOIO HaA
' MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHnmanbHas SHEPrUs CHKATOU NPYKUHBI




8.25

H#HiHPart#H#Kunernueckas  sHeprus.  Teopema o

KHHETHIECKOMU OHCPIrun

8.26

#H##Par###3aKoH COXpaHEHUS MEXaHUYECKOW SHEPTUU

8.27

[TpakTueckue paboTHI:

Onpenenenne cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS HIApUKA IO HAKIOHHOW TUTOCKOCTH.
OmnpezneneHue yCKOPEHUs TeNa MPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU TPHU
PaBHOYCKOPEHHOM  JIBIDKCHMHM  0€3  HadaJbHOU
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4allbHOW CKOPOCTH MYTH OTHOCSTCS
KaK pAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHITBI TPECHHUS
CKOJNIB)KEHUSI OT CHJIBI HOPMAJIBHOTO JIaBIICHUS.
Onpenenenne kKod(PPUIIMEHTa TPEHHUS CKOJBKCHHS.
Onpenenenue KECTKOCTH MpykHUHBbL. OmnpeneneHue
paboOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM JBHIKCHUU
TeJa [0 TOPU3OHTAIBHOM MoBepxHOCTH. OnpeneneHue
paboTBl CWJIBI YNPYTOCTH NpPU TMOABEME Tpy3a C
UCTIONB30BAaHUEM HEMOABM)XKHOTO ¥ TMOJABHXKHOTO

OJIOKOB

8.28

(I)I/IBI/I‘-IGCKI/IC SABJICHUS B HpI/IpOI[eZ HpI/IHI/IBLI U OTJIUBHI,
JnBrkeHue 1iaHeT COTHEYHON CUCTEMBI, pEaKTUBHOE

ABWIKCHUC )KMBBIX OPraHU3MOB

8.29

Texauueckue yCTpOﬁCTBaZ CIIMAOMCTP, HAATYUKH

MOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHOBHBIE
9.1 XapaKTepUCTUKK  KOJICOaHW:  TEepHOj, YacToTa,
aMIUTUTYAA
92 MaremaTnueckuii U TOPYXUHHBIA  MAasTHHKH.

[IpeBpamienue  SHEpruM  TpuU  KojebaTeapbHOM




JABUXKCHHUU

93

3aryxatomue Kosuebanus. BeiHyXIeHHbIE KOJIeOaHusl.

Peszonanc

94

Mexannueckne BoOJHBL. CBONWCTBA MEXAHHMYECKHX
BOJH. [IpomonbHele M momepedyHble BOJHBL. [[nuHa
BOJHBI Hu CKOpPOCTH eé pacrnpoCTpaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE

BOJIHbI

9.5

3ByK. ']poMKOCTB ¥ BbIcOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

HNudpasByk u yapTpa3Byk

9.7

[TpakTuueckue paboThI:

OnpeneneHue 4acToTbl M IepuoAa  KojeOaHHH
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToTbl U Iepuoja  KojeOaHMM
IPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCMMOCTH IepHoja KosieOaHUit
NOJBEIIEHHOIO K HWUTH TIpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH IepHoja KosieOaHUi
NPYKMHHOIO MasTHHUKAa OT Macchl rpysa. lIpoepka
HE3aBUCHUMOCTH  Iepuoja  KoyedaHui  TIpysa,
MOJIBEIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHbl. M3mepeHue yckopeHuss CBOOOAHOTO

naacHus

9.8

dusnyeckue SIBICHUS B Iprupoac: BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMHU4YecKue BOJIHBI,

IlyHaMH, 3X0

9.9

TexHuueckue ycTpONCTBA: 3XOJOT, UCIOJIb30BAHUE

yJIBTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITIOJIE 11 DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNeKTpOMarHUTHOE MoJjie. DJIEeKTPOMarHUTHbIE BOJIHBIL.

CBolicTBa 37€KTPOMAarHUTHBIX BOJIH

10.2

[IIxana 31eKTPOMarHuTHBIX BOJIH

10.3

DnekTpoMarHuTHas npupoja csera. CKOpPOCTh CBeTa.

BoiHOBEIE CBOMCTBA CBETA




[TpakTrueckue paboThI:

10.4 N3ydeHre CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
®usnyeckue SBIECHUS B IMPHUPOAE: OHOJIOrHYECKOE
10.5 JIEHCTBHE BUJIUMOTO, yIbTPaduoIETOBOTO u
PEHTIE€HOBCKOI'O U3Ty4YEHUI
10.6 TexHuueckue YCTPOWCTBA: HCTOJIb30BAHUE
' AIIEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBeta. Mictounuku cBera
11.2 [IpsimonrHENHOE pacpOCTPaHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe  3epkano.  3akoH
' OTpakeHUs CBETA
114 [Ipenomnenne cBeta. 3akOH MpPEIOMIIEHMS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xox mydyei B TUH3E
116 Onrtuyeckast cucrtema (portoanmnapara, MUKPOCKONA U
' TeJIecKona
17 ['ma3 kak omnrtuyeckas cucreMa. bnmzopykocte u
' JAJIbHO30PKOCTh
11 18 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA.

CrnoxeHue CreKTpalIbHBIX IBETOB. [lucnepcus ceera

11.9

[IpakTuyeckue paboTHI:

#H#Part###ccnenoBanue 3aBUCUMOCTHU yria
OTpaXCHUA CBCTOBOI'O JIyda OT yTJia IMaACHUA.
###HPar#Ht#lI3yuenne XapaKTepUCTHK HW300pakKeHUs
npeaMeTa B INIOCKOM 3epKajie.
#H##Part##ccnenoBanue 3aBUCUMOCTHU yria
MMPCIOMJICHUA CBCTOBOI'O JIyda OT yIJla INMaJACHHUA Ha
IPaHULE «BO3/IyX — CTEKIIOM.

#i#Part#H lonyueHne  M300pakeHMH € MOMOIIBIO
CcOOMparoIIeH JTNH3HI.

#HH#Par###Onpenenenue (QOKYCHOTO PpacCTOSHHUS H

ONTUYECKOM CHIIBbI COOMparoLei TNH3BL.




HHAPar###OnbITH 0 Pa3J0KEeHUI0 OeJoro CBeTa B
CTICKT.
H#HPar#H###ONbITHl 10 BOCHPUSTHIO 1[BETA MPEIMETOB

IIPU UX HAOJIOJIEHUH Yepe3 IIBETOBBIE (PHIIBTPHI

dusnyeckue ABICHUA B npupoac: 3aTMCHHUA COJ'IHHa n

11.10 JIyHBI, IBeTa TEJI, ONTUYCCKUE SIBJICHUS B aTMOC(epe
(uBeT Heba, pedpakmus, paayra, MUPax)
1111 TexHuueckne YCTpOMCTBa: OUKH, IIEPUCKOII,
' ¢oroamnmapar, ONTHYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
1 Onbitel Pesepdopaa m ruranerapHas MoJeNb aToMa.
' Mogens aroma bopa
122 Hcnyckanve U morjoieHue cBera aromMmoMm. KBaHTBI
' JIuneliyaTeie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(ha, 6eTa- 1 TaMMa-U3ITydeHUs
oy Crpoenne aromHoro sapa. Hyknonnas Moxenb
' aTOMHOTO siapa. M30Tomnbl
s PanuoaxkTtuBHble npeBpaiuenus. [lepuon nomypacnana
' ATOMHBIX sIZIEp
16 SAnepHbie peakiyy. 3aKOHbI COXPaHEHUS 3apsiI0BOr0 U
' MaccOBOI'0 YHCET
12 OHeprusi CBA3M aTroMHbIX snep. CBs3p Maccbl U
12.7
SHEPTUU
1.8 Peaknun cuHTe3a u  genenus sapep.  McrouHuku
' sHepruu CoJiHIa U 3BE3]1
129 Snepnas osHepreruka. [leficTBHE paJHOAaKTHBHBIX
' M3JIy4EHHI HA KUBbIE OPTaHU3MBbI
[TpakTueckue paboTHI:
HalOnroieHne CIUIONIHBIX W JTHHEWYaTBIX CIEKTPOB
W3ITyYEHUSI.
12.10
HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YACTULIBI
10 TOpMO3HOMY IyTH (110 poTorpadusim).
N3mepenue paanoakTUBHOTO oHA
12.11 ®dusnyeckue SBICHUS B TMPUPOJIC: ECTECTBEHHBIN




paaOaKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,
paZiMoOaKTUBHOE W3IyYEHUE NPUPOIHBIX MHHEPAJIOB,
JICHCTBHE PAJUOAKTUBHBIX HM3JIyYCHHM Ha OPraHHU3M

YCJIOBCKA

12.12

TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

VHJIUBUYaJIbHBIN 103UMETP, Kamepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpOBePsIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/bTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3zoBanust Ha ocHoBe ®I'OC

[lonumanue ponu (QU3MKKM B  HAy4YHOM  KapTUHE  MHPa;
c(hopMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNH O 3aKOHOMEPHOM
CBSI3U M T103HABAa€MOCTH SIBJICHUN TPUPO/BI, O PO SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeil poau (UMK B PA3BUTUU
€CTeCTBEHHbIX HAayK, TEXHUKHM U TEXHOJIOTHH, 00 3BOJIIOLHH
(bu3NYeCcKrX 3HAHUM U UX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJie POCCHUMCKMX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAIOIIETO

MHUpa, pa3sBUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuu (BEILECTBO M IOJE), O IABMKEHUHM Kak
crocobe CyLIecTBOBAaHMSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMsI BEIIECTBA, O (U3NYECKON CYHIHOCTH SIBJICHHH
IpUpOAbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAHTOBBIX); YMEHHME pa3nyaTh SBJICHUSA 10 OIHUCAHUIO UX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JAHHOE (PU3UUYECKOE SIBIICHUE, YMEHHE paclO3HaBaTh IPOSIBICHUE
M3YyYEHHBIX (PU3MUYECKUX SBICHHUN B OKPYXKAIOIEM MHUPE, BBIACIS

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnagenue ocHOBaMM MOHSATHHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PU3UKU U WCIOIB30BAaHUE UX JJIS pelIeHHs YIeOHBIX 3a7ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tei, (PU3WUYECKUE SIBICHUS U

IponucCChl, UCIIOJIB3YS (bYHI[aMCHTaJ'IBHLIC W OMITUPHUYCCKHEC 3aKOHBI

YMeHue OIMCHIBATh HN3YUCHHBIC CBOMCTBA TEJI H (1)I/ISI/I‘ICCKI/IC

SABJICHUS, UCIIOJIB3Y S (1)I/I3I/I‘-ICCKI/IG BCJIMYUHBI

Brnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHUS C YYETOM
coOJTr0/IeHHs TPaBUJT O€30IIaCHOTO TPYy/Aa: HAOMoACHHE (PU3HUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOUPATh FIKCIIEPUMEHTAIbHYIO YCTAaHOBKY




W3 IaHHOT'O Habopa 000PYyIOBAHMS TI0O MHCTPYKIIMHU, OTIUCHIBATH XOJ]
OTIBITA U 3aMKCHIBATh €T0 PE3YNbTAThI, (HOPMYITHPOBATH BHIBOIBL;
MIPOBEACHUE TNPSIMBIX M KOCBEHHBIX W3MEpPEHMH (PU3HUYECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATh HW3MEPEHUs, CAMOCTOSITEIBHO
coOMpaTh AKCIEPUMEHTAIIbHYI0 YCTAaHOBKY IO HMHCTPYKILHH,
BBIYUCIISITh 3HAYEHUE BEIMYMHBI U AHAIU3UPOBATH IMOJTYYEHHBIE
pe3ynbTarel ¢ Y4YETOM 33JaHHOM IIOTPEIIHOCTH  pe3yJIbTaTOB
U3MEPECHUM;

IIPOBEJICHUE HECJIOXKHBIX OSKCIEPUMEHTAIBHBIX MCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
MIPOBOAUTH  HCCJENOBAHUE 1O  HMHCTPYKUUH, IPEACTABIAThH
MOJTy4YE€HHbIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJE TaOIUI U
rpadMKOB, YYUTHIBATH MOTPEUIHOCTH, JE€NaTh BBIBOABI IO

pE3yjibTaTaM UCCIICIOBAHHA

[TonnManue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOJEJeH
(MarepuanbHas TOuka, abCOOTHO TBEPIOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, JKUJIKOCTeH M TBEPABIX TeJ, MJIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIENIb @TOMHOIO s/ipa) U YMEHUE NPUMEHATh UX IS

00BsACHEHHS (PU3NUECKHUX TIPOIIECCOB

YMmenue oObsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YUClle UM B KOHTEKCTE CHUTYalMd NPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATh IPUYNHHO-CIIEICTBEHHBIE CBS3U
U CTpOUTH OOBSICHEHHE C OMOpOM Ha W3Y4YEHHBIE CBOWCTBA
(bu3n4ecKux SBJICHUH, (U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YMeHne pematbh pacuéTHble 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIONINE (U3UUCCKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBaTh KPAaTKOE YCJOBHE 3aJayH,
BBISIBJISITH HEJIOCTAIOIINE JAHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HeoOX0uMBIE AJIs €€ PelleHus], UCII0JIb30BATh CIIPABOYHbIE JAHHBIE,
MPOBOJIUTH PACUYEThl U OIEHUBATH PEATUCTHUYHOCTH IMOJIYYEHHOTO
3Ha4YeHUs (PU3NYECKON BEIMUMHBI, YMEHHE ONPENIENSITh Pa3MEPHOCTh

(bu3nUecKoil BeTMYUHBI, TOTYYSHHOH MTPU PELICHNH 3a/1auu

YMenue XapaKTepU3oBaTb IMMPUHIHIIBI JEUCTBUS TEXHUYECKUX

YCTPOICTB, B TOM 4YHCJIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIUIEHHBIX




TEXHOJIOTHYCCKHUX ITPOLCCCOB IO X OMUCAHUIO, UCIIOJIb3Ys 3HAHUA
O CBOMCTBax (I)I/I?»I/I‘-IGCKI/IX SIBJICHUM U HCO6XOI[I/IMBIC q)HSI/I‘ICCKI/Ie

3aKOHOMEPHOCTHU

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCEIHEBHON JKM3HM JuIs oOecriedeHuss O€30MacHOCTH IpHU
oOpamieHUd ¢  OBITOBBIMH  NpHOOpaMH W TEXHUYECKHUMHU
yCTPOMCTBAMH, COXPAHEHUS 3JIOPOBbS U COOJNIIOJIEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpY)KAIOIIEH Cpele; MOHUMaHue
HEO0OXOUMOCTH MPUMEHEHHS JOCTHKEHUM (U3UKH U TEXHOJOTHUI

AJI pallMOHAJIBHOT'O MPUPOAO0IIOJIB30BAHUA

11

OneIT TOMCKa, TPeoOpa3oBaHUA W TPEACTABICHUS WHGOpMAIUU
(bU3UYECKOTO COAEpXKaHUS C HCIOJIB30BAaHWEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh 10CTOBEPHOCTh
MOJY4YeHHOW WH(pOpMAlMM HAa OCHOBE HWMCIOIIMXCS 3HAHUU |
JONOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHUE HCHOJb30BaThb IMPHU
BBITIOJTHCHUH YUYEOHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO COEepPIKAHUSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMHU MPEOOpa3OBaHUS
uH(pOpMallMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYIyH0; YMEHHUE
co3JaBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




IHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
1 MEXAHMWYECKUE ABJIEHUA
1 Mexannyeckoe nBrkeHue. MatepuanbHas Touka. (Cucrema  OTcyéTa.
. OTHOCUTENBHOCTD ABMKCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BUKeHUE. CpeHsis cKopocTh. PopMyina Juist
1.2 BBIYUCIICHUSI CpelHEH cKopocTH: V = S/t
PaBHOMEpHOE MpsAMOTMHEHHOE TBUKEHNE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHHU B CITy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOTO IBUKEHUS:
13 x(f)=x,+vf
['padukn 3aBUCMMOCTHM OT BpEMEHHU Jisi MPOEKLIHUU CKOPOCTH, MPOEKIUU
NepeMenieHus, IMyTH, KOOPAMHATBl NPH PaBHOMEPHOM MPSMOJIMHEHHOM
JIBUKEHUU
3aBUCUMOCTh KOOPJMHATHI T€Jda OT BPEMEHHM B CIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWMHOTO JIBUKEHUS:
Gy P
S(f)=vp, *t+ay*
@opMybl ISl MPOEKUUU MEPEMENICHUs, MPOEKIMH CKOPOCTH M IMPOEKIHUU
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKEHUU:
1.4 s\(f}:ug__~r—a‘-%.
v )=y, +a,.-t,
a, (f)=canst,
v, ¥ s u:,‘: =2a.s,
I'padukn 3aBUCMMOCTH OT BpPEMEHH IJIsi MPOEKIUU YCKOPEHUs, MPOEKIIUU
CKOPOCTH, MPOEKIUU TEepPEMEIICHUs, KOOPJAUHATHI TMPU PABHOYCKOPECHHOM
MPSIMOJIMHEWHOM JIB>KEHUU
CBobOonHoe manenue. @opMyIibl, OMUCHIBAIOIINE CBOOOTHOE MMAICHUE TEa 110
1.5 BEpPTHUKAIU (JIBI)KEHUE Tejla BHU3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTHU
3eminn). ['paduku 3aBUCMMOCTH OT BPEMEHHU Ui MPOEKIMH YCKOPEHHUS,




MMPOCKUUU CKOPOCTH W KOOPJAWHATHI IIPU CBO6OILHOM nmaacHun TeEj1a I10

BCPTUKAIN

CkopocTh paBHOMEPHOIO ABM)KEHUS Teja MO OKpyXHocTu. HampaBienue
CKOpOCTH.
@opmyna s BHIYUCIEHUS CKOPOCTH Yepe3 Panyc OKPYKHOCTHU M MEPHOJ

oOpaleHus:
5 ]

T

L[CHTpOCTpeMI/ITeJILHOG YCKOPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOT'O

|

ycKopeHnusi. @opmyJia 7151 BBIYUCICHHS] YCKOPEHUS:

1.6
-
U
W=F
dopmyna, CBSI3bIBAIONIAS IEPUO U YACTOTY OOpAIICHUS:
g 1
T
Macca. [Inotnocts BeniectBa. opmyiia 1Jist BBIMUCIAEHUS TNIOTHOCTH:
..
1.7 .
1.8 Cwuita — BexkTopHas pusnueckas BenuunHa. CIioXKeHUE CHl
1.9 SIBnenune unepuuu. [lepsslii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOPa YCKOPEHHS TeJla M BEKTOpa CHIIBI, IEHCTBYIOIIEH
Ha TeJo
B3aunmoneiictue tein. Tpetuit 3akon HeroToHa:
}:—.\ = —I_:‘- 3
1.11 -1 12
12 Tpenue Mokoss U TpeHHE CKOJIbXKeHUs. Dopmyna Jisi BHIYUCICHHUS MOMYJIS

CUJIbI TPCHUA CKOJIbKCHUA!




1.13

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmainuu. 3aKOH YIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TSTOTEHUS:

my - M,
F=0G -—e=
R:
Cuna 1sprecTu. Y CKOpeHre CBOOOHOTO TaIeHUs!.
dopmyria 111 BEIYUCICHHS CHIIBI TSHKECTH BOJIM3U TTOBEpXHOCTH 3emun: F =
mg.
JBmxenue manet Bokpyr Comnnua. [lepBas kocMHYecKast CKOPOCTb.

HesecomocTs 1 nieperpysku

1.15

Nmmynbe Tena — BekTopHas pu3nueckasi BeJIHuuHa.
P=mu

Nmnynbe cucteMsl Ten. U3Menenne umimyibca. UMmysibe Criibl

1.16

3akoH COXpPaHCHUSA UMITYJIbCa JJI 3aMKHYTOI>'I CHUCTEMBI TCII.
D=ni U +mi,U, =const

PeakTuBHOE ABMIKEHUE

1.17

MexaHnuueckas pa60Ta. CDOpMy.]'Ia JJIA BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fscosa

Mexannueckass MOIIIHOCTD:

N=4
-

1.18

Kunernueckas u NMoTCHIMAaJIbHAaA SHCPIHl. CDopMyna JJIA BBIYUCIICHU S

KUHETUYECKOMH OHCPIuu:

mu”
R %

K >




Teopema o kuHeTHUECKOM YHEPTUHA. DOpMyIIa 1JIs1 BEIYMCICHUS
NOTEHUUAIBHON YHEPTUH TEJA, TOJAHATOTO

Haj 3eMIIEH:

1.19

Mexannyeckas SHeprus:
E=K;+EK
A P
3aKOH COXpaHEHMsI MEXaHU4eCcKol sHeprun. PopMmyiia AJis 3aKOHa

COXpaHEHUs1 MEXaHUYECKON SHEPIUU B OTCYTCTBUE CWII TPeHUS: £ = const.

[IpeBpamieHne MEXaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prryar. Momenr cwitel; M - FI.

VYcioBue paBHOBECHS pblyara:
M+M +..=0
8 i
[TonsrxubIi 1 HenoABMkHBIHM 010ku. KIT/I mpocThix MexaHU3MOB,

n= Anonasmaz
-‘an:n'-lemz

1.21

JlaBneHnue TBEPAOTO Tena.

dopMyna 1 BBIYACICHUS JaBIEHUS TBEPAOIO Tea:

A
S
JlaBieHue ra3a. ATMOCEpHOE TaBlIeHUE.

FI/II[pOCTaTI/ILIeCKOG JAaBJICHUC BHYTPHU KUAKOCTH.

dopMyia Ui BBIYUCIICHUS JAaBICHUS BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3axoH ITackans. ['unpaBnuueckuii npecc

1.23

3akoH ApXI/IMeI[a. (I>opMyJ1a IJI onpeACIICHUA BBITAJIKMBAIOIIEH CHIJIBI,

JEHUCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:

Fa =P8V




VYcnopue mnaBanus tena. IlnaBanne CYJ0B 1 BO3YXOIlIaBaHUC

1.24

Mexannueckue KojieOaHus. AMIUIMTY/a, TEPUOJl W YacToTa KojeOaHWi.

®dopmyia, CBSI3bIBAIONIAs YACTOTY U MEPHO] KOJICOAHUIA:

1.25

MaremaTnuecKkuil U NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHeprum Ipu

KoJIe0aTeIbHOM JABUKCHHUN

1.26

3aryxatomue konebanus. BeiHy)neHHbIe Koaebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEI. HpOHOHI)HI)IG " IOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTD pacCnpoOCTPAHCHUS BOJIHBI:

},:U'T

1.28

3Byk. [')poMKOCTb 1 BbICcOTa 3ByKa. OTpaskeHHE 3BYKOBOIl BOJIHBI Ha TpaHMIIE

IByX cpell. MH(ppa3ByK U yIbTPa3ByK

1.29

Ipaxmuueckue pabomuol

H3mepenne cpegHel MIIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIbI; KECTKOCTH
npyXUHBL; KOG (UIIMEHTa TPEHUSI CKOJbKEHUS; paOOThl CUIIBI TPEHUS, CUIIBI
YIOPYTOCTH; CPEIHENH CKOPOCTH ABUKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHusi Opycka MpH JABIKEHHWU MO HAKIOHHOW IJIOCKOCTH; YacTOTHI U
nepuosia KojiebaHWN MaTeMaTUYeCKOro MasTHUKA, YacTOThl M TIepuojaa
KoJie0aHUH MPYKUHHOTO MAaITHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phIyar;
paboThl CWJIBI YNPYTOCTH MPU MOABEME TIpy3a C MOMOIIBIO HETOIBUKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOAbEME IPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YaCTH TeJa M OT IJIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIEH CHIIBI
OT MacChl TeJa; CUIIbI TPEHUS CKOJIBbKEHHUS OT CHJIBI HOPMAaJIbHOTO JIABJICHUS U
OT PO/JIa TOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENICHU
nedopMaiuu mpyKUHBL; YCKOpEeHUs OpycKa OT yria HakJOHa HaIlpaBJISIOIICH;
nepuojia (4acToThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TEpUoaa
KoJIe0aHUH MPYKMHHOTO MasgTHUKA OT MAacChl TPpy3a M KECTKOCTH MPY>KUHBI;
WCCJICIOBAaHNE HE3aBUCHMOCTH Teproja KojeOaHWH HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycrnoBusi paBHOBECHS phlyara

1.30

Qusuueckue A61eHUs 6 npupoode: TPUMEPHl ABWKEHUS C Pa3IMUYHBIMU

CKOpPOCTAMU B ’)KMBOH U HEXKUBOK Ipupoae, JIENCTBUE CUIIBI TPCHUA B IPUPOAC




U TEXHUKE, NPUIUBbI U OTJIUBBI, JBWKeHUE IuiaHeT COJIHEYHOH CUCTEMBI,
PEaKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EepHOTO IaBIICHUS HA KMBON OpraHW3M, IUIABaHUE PHIO, BOCTIPHUITHE

3BYKOB JKUBOTHBIMHU, 3CMIICTPSACCHHUC, CEHCMHUUECKHE BOJIHBI, IyHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHIOMETp, NATUYUKU TOJIOXKEHUS, PACCTOSHUS U
YCKOpEHUs, IAWHAMOMETp, MOAIIUIHUKN, PAKETHl, pbIYar, MOJBMXHBIA U
HETIOBIDKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCThIE MEXaHHU3MBI B OBITY,
cooOmIarIuMecs: CoCy/bl, YCTPOHCTBO BOJONPOBOAA, THIPABINYECKUI Tpecc,
MaHOMETp, O0apoOMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,

UCTIOJIb30BaHUE yIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW  TEOPUM  CTPOECHHS
2.1 BenecTBa. Mojenu TBEPOTo, KHUAKOTO U Ta3000pa3HOTr0 COCTOSTHUI BEIIEeCTBA.
Kpucrannuueckue u amopdHsie Tena
59 JBmxenne dactun BenlectBa. CBA3b CKOPOCTH JBM)KEHHS YacCTHI[ C
' Temreparypoii. bpoyHoBckoe nBmxenne, tuddysus
23 CmaunBaHuE U KaWJUIAPHBIE SIBICHUS
24 TernoBoe paciIMpeHue u cxaTue
2.5 TemnnmoBoe paBHOBECHE
26 Buytpennsst sueprus. PabGora u Temonepenada Kak crocoObl M3MEHEHUs
. BHYTPEHHEHN DHEPIruu
2.7 Bunbl Temonepenayun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3]Ty4YE€HUE
HarpeBanne wu oxnaxzaenue Ten. KoauyecTBO — TEIUIOTHL. Y AelbHAs
TEIUIOEMKOCTb:
2.8 .
Q=cm(t,—1,)
3aKOH COXpPaHEHHMsI SHEPIUH B TEIUIOBBIX IpoLeccax. YPaBHEHHE TEIIOBOIO
OanaHca:
>0 g,+0 +..=0
Ucnapenune m koHaeHcauusd. V3MeHeHHWE BHYTPEHHEH SHEPrUu B MpPOIECCE
210 ucrapeHusi M KoHJeHcauuu. KurneHwe KUAKOCTH. YJenbHas TeraoTa

napoobOpazoBanus: L = O/m




2.11

BnaxxHocTh BO3yXa

2.12

[InaBnenne u kpucraynmsanvs. VI3MeHeHHe BHYTPEHHEM DSHEpPruu IpU

IJIaBJICHUH U KPpUCTAJIJIN3allUH. y,I[GJ'IBHaH TCILJIOTA IJIaBJICHUA

A=——
m

2.13

BHyTpeHHsAs SHeprus CcropaHusi TOIUIMBA. Y I€JbHAas TEIUIOTa CrOpaHus

ToruMBa: ¢ = Q/m

2.14

[Tpunnume! padotsl TeruoBbIx aurarencii. KI1/1 remmoBoro apurares

2.15

IIpakmuueckue pabomul

N3mepenue y1enpHON TEIIOEMKOCTH METAJUIMYECKOTO [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TemmepaTypbl (DUKCHpOBAaHHOU
MacChl, B KOTOPYIO OIIyIIEH HarpeTblii LWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJJAHHOTO HArpeThIM LMJIMHIPOM, IIOCIE OIyCKaHUS €ro B BOJLYy KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTU BO3[yXa; YACIBHOW TEIIOTHI
IiaBieHus JbAa. HMccienoBaHue W3MEHEHHs TEMIEPATypbl BOIBI  IIPU
Pa3IUYHbIX YCJIOBUSX; SIBJICHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOM U

ropstuei BOJbI; MpoIiecca UCTIapeHHsI

2.16

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATAIKCHUC U KAITUJJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIIBI B IPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEpP3aHUC

BO/1I0EMOB, MOpPCKHE OpHr3bl; 00pa30BaHKUE POCHL, TYMaHa, UHEs, CHETa

2.17

Texnuueckue  ycmpoucmea:  KallWUIAPBL,  IPUMEPBI  HCIIOJIB30BAHMS
KPHUCTAJUIOB, JKUIKOCTHBIN TEPMOMETD, JATUYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUIEHHUS JIOMOB, TUTPOMETPHI, ICUXPOMETp, NIapoBasi TypOuHa, JBUTATEIb

BHYTPCHHECTO CIOPaHUs

OJIEKTPOMAT'HUTHBLIE SABJIEHUA

3.1

Onexktpuszanus Tei. [[Ba Buaa 3JIeKTpUUYECKUX 3apsiioB

32

B3aumoneiicTBue 3apskeHHbIX Tel. 3akoH Kynona

3.3

3aKOH COXPAaHEHHUs IEKTPUUECKOTO 3apsiia

3.4

QHCKTpI/ILICCKOe IIOJIC. HaHpﬂ)I(éHHOCTL QJICKTPHUYCCKOI'O IIOJIA. HpI/IHI_II/IH

CYTEPHO3UIINH ANEKTPUIECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu snexktpuyeckux 3apsiioB. JleficTBHE 3JIEKTPUUECKOIO IOJIA Ha

QJICKTPHUUYCCKUC 3aPsAIbl. HpOBOI[HI/IKI/I N JUIJICKTPUKHA




[TocTostHubIN AnekTpuyeckuil TOK. JleWcTBus anekTpudeckoro toka. Cuia

TOKa. HaprI)KeHI/Ie.

3.6 I=q/t, U= A4
DIIEKTPUUYECKOE CONMPOTUBIICHHUE. Y ICIBHOE ANEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S

18 3akon Oma miis ygactka snektpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COSAMHEHHUE TIPOBOJHUKOB:

- T T ¥ =
I,=1I,; U=U,+U,; R=R +R,

3.9 JIeNIbH JTMHEHHE TPOBOHUKOB PABHOT'O COMPOTHBIICHUS:
[TapannensHOE COeTUHEHHE TPOBO OB PaBHOTO COIPO CHUSL:
U=U,I=1+1.R=-—.

| “ L} A ﬁ
CwMmenianHble COEIMHEHMSI TPOBOIHUKOB
Pabota u MmomHOCTh 5ekTpuueckoro Toka. A = Ult, P = Ul

3.10

3akoH [{xoyins — Jlenna:
8l

312 OnbiT Opcrena. MarHuTHoe 1oJie MPSMOTO MPOBOJHMKA C TOKOM. JIluHum
MarHUTHOM WHIYKITUH

313 MarauTHOe 10J€ TOCTOSSHHOIO MarHuta. B3anmMoaencTBHE IOCTOSHHBIX
MarHuTOB

3.14 JleficTBHe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM

3.15 OneiTel @apajnes. SBnenue anekTpoMarauTHoN HAyKuuu. [Ipasuno Jlenna
Ilpakmuueckue pabomwi
M3MepeHne  AIIEKTPUYECKOTO  COMPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTH

316 AIEKTPUUECKOTO TOKA; paOOTHI AJEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/IC 3aBUCUMOCTH CHJIBI TOKA, BO3ZHHUKAIOMIECITO B IPOBOJHHUKE
(pe?)I/ICTOpLI, HaMHO‘IKa), OT HAIIPAKCHUA HAa KOHIIAX NPOBOJHUKA,; 3aBUCUMOCTHU

COIIPOTUBJICHHUA OT AJIMHBI ITPOBOJHUKA, IJIOMAAMX €ro IMOIICPEYHOro CCYCHUSA




" yACJIIBHOTO COIMPOTUBJICHUS.
HpOBepKa npaBujia IJisd 9JICKTPUICCKOI'0 HAIPSAKCHUS IPU ITOCIICAOBATCIIBHOM
COCAMHCHUUN MPOBOAHUKOB, IIpaBUJia JIsI CHUJIbI JJICKTPUYCCKOI'O TOKa IIpU

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6n1eHUs 8 npupoode: SIEKTPUUECKHE SBJICHHUS B aTMocdepe,

3.17 AJIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE IT0JIC 3EMITH, IPEiQ MOIIOCOB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PeocTart,
CUETUMK  DJICKTPUUYECKOH DHEPIUH, DIEKTPOOCBETHTEIbHBIE MPUOOPBI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
NPEIOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJIBHUIaTeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexTpoMarHuTHbIE BOJIHBI. [1IKkana 31eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas Mmoznens ceera. I[IpsaMonnHeiiHoe pacpoCTpaHEHUE CBETA
321 3akoH oTpaxeHus cBera. [lnockoe 3epkaino
3.22 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 Hucnepcus cBera
394 Jlunza. Xon nydeit B muH3ze. @OKyCHOE paccTosiHue JIMH3BL. ONTHYECKas Criia
' muH3el: D = 1/F
3.25 ['na3 kak onTudeckas cuctema. OnTudyeckrue nprudopb
Ipakxmuueckue pabomol
#HH#HPar###l13MepeHe ONTUYECKON CHIIBI coOuparomieil JUH3bL, (POKYyCHOTO
paccTosiHUs coOuparoIiei JIMH3bI (110 CBOWCTBY paBEHCTBA pa3MEPOB MPEAMETa
U U300pakeHus, KOr/ia IpeMET PacloIokKeH B IBOHHOM (OKyce), TOKa3aTes
3.26 MIPEJIOMIIEHUS CTEKJIA.
#i#HPar###llccnenoBanue CBOMCTBA M300pakeHUS, MOJYUYEHHOTO C MOMOIIBIO
coOuparomield JUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMJIEHUS] CBETOBOIO Jy4a OT YIJIa MaJeHUs Ha
IPaHULE «BO3IYyX — CTEKIIO»
397 Quzuueckue senenuss 6 npupode: 3arMmenus ConHua u JlyHsl, 1Bera Tedn,
' ONITUYECKHUE SIBIICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKU, TEPUCKON, ¢oToanmapar, ONTHUYECKHUE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCT. Anb(a-, 6eta-, raMma-usnyueHus. Peakiuu anbda-u 6era-

4.1
pacnaza

42 OmnbiTel Peszepdopna nmo paccesnuto anbda-yactuil. IlmanerapHas Monens

' aTroma

43 CocraB aromHoro saapa. M3oronst

44 IIepuon nostypacrnazna aTOMHBIX SiAEp

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTr0 U MacCOBOI'O YUCEI
Dusuueckue s6n1eHUs 6 Npupooe: €CTECTBEHHBIH paJMOaKTHBHBIN (OH,

4.6 KOCMHYECKHE JIy4d, PaJUOAKTUBHOE M3IyuyeHHE NPHUPOIHBIX MHHEPAJIOB,
JeWCTBUE PAIMOAKTUBHBIX U3JTyUYCHUH Ha OPraHU3M UYeJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, UHIUBHyalbHbIN T03UMETP, Kamepa

Bunbcona, sapepHas sHepreTuka
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