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HOACHUTEJIBHAS 3AIINCKA

[Tporpamma no (u3ukKe Ha ypoBHE OCHOBHOT'O OOIIET0 00Opa30BaHMs COCTABJIEHA Ha
OCHOBE TOJOXXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrapieHHbIx B @T'OC OO0, a takxke ¢
yuéroMm denepaibHOil paboueil mporpaMMbl BocnuTanusd U KoHuenuuu mpenoiaBaHus
yueOHoro npeamera « Puznkay.

CopmepxaHue mporpamMMbel 10  (U3MKE HampaBieHO Ha  (HOpMHpOBAHUE
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH OOYYalOLMXCSl U OpraHU3alui0 U3ydeHUs (U3NKU
Ha JEesATENbHOCTHOM ocHOBe. B mporpamme mo (u3MKe Yy4YHUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mpeamera B peanusauuu Tpeboanuit OGI'OC OOO k 1IaHUPYEMbIM
JUYHOCTHBIM W METaNpeIMETHBIM pe3ysibTaTaM OOYYEHHMs, a TaKkKe MEXKIPEIMETHbIE
CBSA3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHUsI.

[Iporpamma mo (u3MKe ycTaHABIMBAET pacipejaesieHue ydeOHOro marepuaia Io
rojam o0ydeHwus (1o Kjaccam), mpejjiaraeT NpUuMEpPHYI0 MOCIe0BATeIbHOCTh U3YUCHHS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COJEPKAHUS U Y4ETE€ BO3PACTHBIX
0COOCHHOCTEH 00yUYarOIIMXCS.

[Tporpamma no ¢usuke paszpaboTaHa ¢ I€JIbI0 OKa3aHUS METOJIMYECKON MOMOIIU
YUUTEJIO B CO3JIaHUH paboueit MporpaMMBbI 0 yueOHOMY IIPEIMETY.

®dusuka ABISETCI CHUCTEMOOOPA3yIOUIMM JJiI €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBIICHUH,
M3y4aeMbIX XUMHUEH, Ouoyioruel, acTpoHoMuer U ¢usudyeckoi reorpadueld, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAyYHYI0 KapTHHY MHpa, MPEAOCTaBIseT Hauboiee sSCHbIE
o0Opa3upl NPUMEHEHUS HAy4YHOTO METOoJla MO3HAHUS, TO €CTh CHOC00a MOIyYeHHs
JIOCTOBEPHBIX 3HAHUU O MUPE.

Omna w3 TraBHBIX 3adad  (u3nueckoro oOpa3oBaHHS B CTPYKType OOIIEro
00pa30BaHUsl COCTOUT B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH M UHTEpeca
K HayKe y 00yJaroniuxcs.

N3yuenue ¢u3uku Ha 06a30BOM YpOBHE MPENIONAraeT OBJIAJCHHE CIIEAYIOUUMHU
KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIMMHU €CTECTBEHHO-HAYYHYIO0 IPAMOTHOCTD:

* HAy4YHO OOBSICHATH SIBJICHMS,

* OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

* UHTEPIPETUPOBATH JaHHBIE M MCIOJIb30BaTh HAy4yHbIE JOKA3aTeIbCTBA
JUISI TIOTYYE€HUS BBIBOJIOB.

[enu n3ydyeHus: GU3MKM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUsl OMpEIeTICHbI
B Konmenuun mnpenonaBanusi yueObHoro mnpeamera «®Pusuka» B 00pa30BaTeIbHBIX
OpraHu3anusiax Poccuiickon Denepanuy, peau3yroImux OCHOBHBIE
oOmeoOpa3oBaTesibHBIE  MpPOrpamMMbl,  YTBEpkAEHHOM  pemieHneMm  Kosueruu
MunuctepctBa npocsenienus Poccuiickoit deneparuu (mpotokon ot 3 maexadps 2019 r.
No TTK-4BH).

Henu usyyenus Gpusuku:

* npuoOpeTeHne MHTEpeca U CTPEMIICHHS 00YJaromUXCsl K HAyYHOMY H3y4YCHHIO

IPUPOJIbI, Pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;



* pa3BUTHE TMPEACTABICHUNH O HAy4YHOM METOJE MO3HaHWS U (HOpMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

* ¢opmMHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4YCHHS OCHOB
CTpOEHUs MaTepuu U (yHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

* ¢opmMHupoBaHHE TPEACTABICHUH O poiud QUMK JUIST PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

* pa3BUTHE INPEACTABIECHUN O BO3MOXHBIX cepax Oyaymed npodeccuoHanbHOU
NESITENBHOCTH, CBSI3aHHOM C (PM3UKOMU, TOJATOTOBKA K JajbHEHIIEMYy 00YYEeHHIO B
ITOM HaIpaBJICHUH.

JlocTrkeHue 3TUX 1efied mporpaMMbl Mo (U3MKEe HA YPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHusi 00eCTIeYMBACTCS PEIICHUEM CIEYIONIUX 3a/1a4:

* mpuOOpeTeHHe 3HAHUM O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHHYECKHX,
TETUIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

* mpHOOpEeTeHHEe YMEHUU OIUCHIBaTh W OOBIACHATH (U3UUECKHE SIBJICHHUS C
UCTIOIH30BAHUEM TIOTyUYEHHBIX 3HAHUH;

* OCBOCHHE METOJIOB PEIICHUs MPOCTEHINNX PACUETHBIX 3a7a4 C UCIOIb30BaHUEM
¢$u3nIeCKuX MOJeNel, TBOPUECKUX U MPAKTHKO-OPUECHTHPOBAHHBIX 33]1a4;

* pa3BUTHE YMEHUW HaOIIOJaTh TPHUPOAHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTtopHble  pabOTBI UM JKCIEPUMEHTAIbHBIE  HCCIEAOBaHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX IPUOOPOB;

* OCBOGHHME MNpUEMOB paboThl ¢ HHPOpManUedl (U3NUECKOrO COAepKaHus,
BKJItOUass MHGPOPMAILMIO O COBPEMEHHBIX JOCTHKEHUSX (U3UKU, aHaIu3 U
KPUTHYECKOE OIICHWBaHNE HH(POPMALINH;

* 3HAKOMCTBO cO cdepamu TpohecCHOHAIBHON NEeATEeIbHOCTH, CBSI3aHHBIMHU C
¢U3NKOI, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX
dbuznueckoi HayKH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleq0), B 8 Kiracce
— 68 uvacoB (2 uaca B Hememo), B 9 kimacce — 102 uaca (3 waca B Heenmo).

[Ipennaraemslii B mporpamme 1o (u3nke nepedeHb JadopaTopHbIX padOT U ONBITOB
HOCUT PEKOMEHJATEIbHBIH  XapakTep, YYWUTeNb JieJdaeT BBHIOOpP  MPOBENEHUS
7abopaTopHbIX pabOT W ONBITOB C YYETOM HHAMBUAYAJbHBIX OCOOEHHOCTEN
0o0Oy4aronmxcsi, CIUCKAa OSKCIEPUMEHTAJIbHBIX 3a/JlaHuii, Mpe/iaraeMbplXx B paMKax
OCHOBHOTI'O TOCYJIJapCTBEHHOT0 9K3aMeHa M0 (hU3HKe.

COJAEPKAHUE OBYYEHUA
7 KJIACC
Pa3nen 1. ®u3uka u eé posib B NO3HAHMHU OKPY/KAIOIIEr0 MUPA.

®uszuka — Hayka o npupone. SBneHus npuponsl. Dusnyeckue ABICHUA:
MEXaHUYECKHE, TEIUIOBBIE, DIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®dusznyeckue BeaMUuHbL. M3Mepenne ¢puznyueckux BenuunH. Gusnyeckue npuoophl.
[TorpemHoCcTh U3MEpEeHU. MeX1yHapoIHasl CUCTEMA €UHULL.

Kak ¢usuka wu  jgpyrue  eCTECTBEHHBbIE  HAyKH  H3y4YalOT  [PUPOJY.
EcTtecTBeHHO-Hay4UHBII METO] NO3HAHUS: HAOJIO/IEHHEe, TTOCTAaHOBKA HAYYHOT'O BOIPOCa,
BBIJIBI)KEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHUE HAOII0AaeMOT0
aprieHus. Onucanue GU3NYECKUX SIBJICHHUM C TOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.

* MexaHnueckue, TEIIOBbBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUSI.

o ®usuyeckue NpuOOPHl U MPOLEAYypa MNPAMBIX HU3MEPEHHI aHAJOTOBBIM U

MG pOBBIM TTPUOOPOM.

Jlabopamopnuie padbomut u onvimeul.

* OrmpeneneHue eHb AJICHUS IIKaIbl K3MEPUTEIHHOTO MPUOOpAa.

* l3mepeHue pacCTOSTHUN.

» l3Mepenue 00bEMa )KUAKOCTH U TBEPAOTO TeIA.

* Omnpenenenue pa3MepoB MAJIBIX TEIL.

« H3MmepeHue temnepaTypbl Py MOMOUIU KUJKOCTHOIO TEPMOMETPA U JaTUMKA

TEeMIIepaTypBHl.
« IlpoBeneHue wuccneqOBaHUs 10 NPOBEPKE THUMOTE3bl: JAJbHOCTh IOJIETA
[IapuKa, MyImeHHOT0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIIE BBICOTA MYCKA.

Paznen 2. IleppoHayajibHbIe CBEJACHUA 0 CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxeHnne yactul BemecTBa. CBsA3b CKOPOCTH JBMXKEHUS YACTHUIL C TEMIIEPATYPOIl.
BbpoyHnoBckoe asmxenue, nuddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: MPUTHKEHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, >KUJIKOCTEM U TBEPHABIX
(kpucTa/UIMUECKUX) Tel. B3auMOCBsA3bp MEXIy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. (OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

* Habmronenre 6pOyHOBCKOTO IBHKCHHUS.

» Hab6monenne nuddysum.

* HabGntonenue siBneHui, OOBICHSIOMIUXCS MPUTSHKEHUEM WA OTTaJIKWBAaHUEM

YacTHI] BEILECTBA.

Jlabopamopnuie padomut u onvimeol.

» OrleHka quaMeTpa aToMa METOA0M PAIOB (C Ucmosb3oBaHueM GoTtorpaduii).

*  OnbITH IO HAOTIOACHHUIO TETNIOBOTO PACHTUPEHHUSI Ta30B.

*  OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHUS.

Paznen 3. /IBu:keHue u B3auMogeicTBHE TeJl.

Mexannueckoe qBHkKeHre. PaBHOMepHOE U HepaBHOMEPHOE IBUKEHUE. CKOPOCTb.
Cpenusis CKOpOCTh ITPU HEPABHOMEPHOM JABMKEHUU. PacuéTt myTu U BpeMeHU JBUKEHHUSL.

SlBnenne wHepuuu. 3aKOH UWHepUMHM. B3aummoneicTBHe Ten Kak NpUYMHA
M3MEHEHUs CKOPOCTH ABMXEHHUs Tei. Macca kak mepa MHEepTHOCTH Tena. [lmoTHOCTh
BemecTBa. CBs3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00hEMA BEIIECTRA.



Cuna kak XapakTepUCTUKa B3aumojaeicTBus Ten. Cuia ynpyroctd U 3akoH I'yka.
N3mepenue cuiibl ¢ MOMOUIBI0 IMHAMOMETPA. SIBIEeHNE TATOTEHUs U cuiia TshkecTh. Cuna
TSOKECTH Ha Opyrux mianetax. Bec tena. HeBecomocts. CrioxkeHue Cujl, HaMpaBJICHHBIX
no ojgHou mpsiMoi. PaBHopelcTByromass cwi. Cuia TpeHus. TpeHHE CKOJBXKEHHUS U
TpeHUe MOoKos. TpeHue B MpUpPoJIe U TEXHUKE.
Jemoncmpayuu.
* HaOmronenne MexaHMYECKOTO JBUXKECHHUS Tella.
» H3MepeHue CKOpOCTH MPSIMOIMHENHOTO ABUKEHUS.
* HaOmronenue siBIeHUS UHEPLIHH.
» HabGmronenue n3aMeHeHHs] CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
* CpaBHeHHE Macc 10 B3aUMOJIEUCTBHIO TEJL.
* (CloXeHHe CHUJI, HAllPaBJIECHHBIX M0 OAHOU MPSIMOM.
Jlabopamopnuie padbomut u onvimeul.
* OrmpeneneHue CKOPOCTH PABHOMEPHOTO MABMXKEHHS (IIapuKa B JKUIKOCTH,
MOJIETHN 3JIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jaee).

* OrmpeneneHue cCpenHeld CKOPOCTH CKOJBXKEHUsT Opycka WM IIapHKa II0
HAKJIOHHOH IJIOCKOCTH.

* OmnpeneneHue MWIOTHOCTH TBEPIOTO TENA.

* OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs  (aegopmanun)
MPY>KUHBI OT NPUIIOKEHHOMN CHUIIBI.

*  OmnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBieHnue TBEpPABIX TeJ, JKHAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBIICHHUS W YBEJIMYEHHUs JAaBlieHus. JlaBineHue rasa.
3aBHUCHUMOCTD JIaBJICHHS Tra3za OoT 00bEma, TemmepaTyphl. [lepenada naBneHus: TBEpAbLIMU
TeIaMHu, KUAKOCTAMM M Ta3amMu. 3akoH [lackans. IlHeBMaTMyeckue MalIUHBI.
3aBUCUMOCTh JIaBJICHHS JKHJAKOCTH OT TJIyOWHBI. [HapocTaTHYeCKuUid Mapagokc.
Coobmaromuecs: cocyabl. [ uapaBnnyeckne MEXaHU3MBbI.

AtMocdepa 3emuin U arMmocdepHoe aAaBieHue. I[IpUyuHBI CyIECTBOBaHUS
BO3yIIHOM 06omouku 3emiu. OnbiT Toppuduennu. M3mepenne arMochepHOro JaBIeHUS.
3aBUCUMOCTb aTMOC(EPHOI0 AABIECHUS OT BBICOTHI Haja ypoBHEeM Mops. IIpubopsr mis
U3MEpEeHUs: aTMOC(EPHOTO AABJICHHUS.

JleficTBue JKMIKOCTM M Ta3a Ha IOTPYXKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

* 3aBHCHMOCTbH JIaBJICHUS Ta3a OT TeMIEPaTyphI.

» Ilepenaua gaBiaeHUs KUJIKOCTHIO U Ta30M.

« CooOmaromuecs: CoOCybl.

* l'uapaBnuyeckuil mpecc.

» IlposiBnenue nericTBust aTMOC(HEPHOTO JaBICHUS.

* 3aBUCHUMOCTH BBITAIKUBAIOIIECH CWIBI OT 00hEMa MOTPYXKEHHOW YaCTH Tela H

MJIOTHOCTHU XKHUIKOCTH.
* PaBEHCTBO BBITAJIKUBAIOUIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.



* VYcnoBue 1iaBaHUs TeJ: IUIABAHUE WIM IMOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimel.

* HccnenoBanue 3aBHCHMOCTH Beca Teja B BOJAE OT 00bEMa MOTPYXKEHHOW B
KUJKOCTh YaCTH TeJa.

* OmnpeneneHre BHITAJIKUBAIONIECH CUJIbI, TEUCTBYIONIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

» IlpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CWJIbI, JEUCTBYIOUIEH Ha TEJIO B
JKUJKOCTH, OT MacChl TeJa.

 OnsITl, JAEMOHCTPHUPYIOIIWE  3aBUCHUMOCTb  BBITAIKMBAIOLIEH  CHJIBI,
JNEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMA MOTPYKEHHOU B JKUIKOCTb
YacTH TeJIa U OT IUIOTHOCTHU XKUJKOCTH.

» KoncTtpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U OIIPEACIICHUE €€
Ipy30I0AbEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTB. JHEPrusi.

Mexannueckas pabota. MOIITHOCTb.

[TpocThie MeXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs IMIIOCKOCTh. [IpaBuio paBHOBecHUs
peiuara. IlpuMeHeHue mpaBuia paBHOBECHsS pblyara K OJIOKY. «30JI0TO€ TMPABUIIO»
mexanuku. KI1/] mpocTeix Mmexann3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpamenue
OJIHOT'O BHJAa MEXAHUYECKON DHEPTUU B IPYTOW. 3aKOH COXPAHEHHUSI DHEPTUN B MEXAHHKE.

Jemoncmpayuu.

» IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimeol.

* Omnpenenenue paboTbl CWIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUHU Tella IO

TOPU30HTAIILHON ITOBEPXHOCTH.
* HccnenoBanue ycaoBul paBHOBECHS pblyara.
* Usmepenune KIIJ] HakJIOHHOM INIOCKOCTH.

» l3ydeHwue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPTHUH.
8 KUIIACC

Pa3nen 6. TennoBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOEHUS BEILEeCTBA.
Macca u pa3Mmepel aroMoB M MoJsieKyld. OmbITBI, MOATBEPKAAOIINE OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH.

Mopnenn  TBEPIOTO, JKMAKOTO M Tra3o00pa3HOr0  COCTOSHMUHA  BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObSCHEHHWE CBOWCTB Ta3oB, KUAKOCTEH W
TBEPABIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO--KMHETUYECKON Teopuu. CMaunuBaHue
Y KallWUIApHBIE ABJICHUS. TEeIoBoe pacliupeHe U CxKaTHe.

Temneparypa. Csizb TeMmIepaTypbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHHUS YACTHILI.
Buytpennssi sneprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH JHEPTUu: TeIruionepenaya u
coBepiieHue paboTel. Bunapl Teronepenayu:  TEIIONPOBOJHOCTb, KOHBEKIUS,
U3JTyYEHUE.



KonanuecTBO TEIJIOTHI. ViaenbHas TEIUIOEMKOCTh BEILIECTBA. TemnooOMeH u

TCIVIOBOC PABHOBCCHUC. ypaBHeHI/Ie tTerioBoro Oananca. IlmaBiaeHue u OTBCPACBAHUC

KPUCTAILIMYECKUX BEUIECTB. YAelbHas TemnoTra IuiaBneHus. [lapooOpasoBanue u
koHaeHcauus. HMcmapenuwe. Kunenue. VYpienpHas  TemiioTa  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO 1aBJICHUS.

BnaxxHocTh BO31yXa.

DHeprus TOIUIMBA. Y IebHAasl TEMJI0Ta CrOPaHUSL.

[Tpuntunel paboTsl TermwmoBbix asurareneit KIIJ[ termmoBoro asuratens. TermoBbie
JIBUTATENM U 3aIIUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMS U MPEBPAIICHUS YHEPTUM B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

HaGmronenrne 6poyHOBCKOTO ABHKEHUS.

HaGmonenue nuddysuu.

HaGmronenue sBiIeHU CMaYMBaHUS M KalTWJUTSIPHBIX SBICHUM.
HaGmroeHre TermoBoro pacimpeHust Te.

W3meHeHrne nmaBJeHWS raza IpH H3MEHEHMH OOBEMa W HarpeBaHHHM WU
OXJIQXKICHHU.

[IpaBuia u3mMepeHust TeMIepaTyphl.

Buasl rerionepenaum.

OxJaxJIeHHe MpU COBEPIICHUN PabOTEHI.

HarpeBanue mipu coBepiieHUU pabOThl BHEITHUMU CHUTIAMHU.
CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
HaGmronenne KkumneHus.

HaG:mroieHre mocTosHCTBa TeMIIEPATyPhI P TJIaBJICHUH.
Moenu TEIIOBBIX IBUTaTENEH.

Jlabopamopnuie padomut u onvimeol.

OMBITH MO OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB MIOBAPEHHOM COJIM WM caxapa.

OnbITE IO HAOIOCHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TelL.

OrnpeneneHue AaBiIeHUS BO3IyXa B OAIJIOHE IIMPHUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3/lyXa OT €ro o0bhéma u
HarpeBaHus WIH OXJIaXICHUS.

[IpoBepka TUMOTE3bl JIMHCHHOW 3aBHCHUMOCTH JJIMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTypHhI.

HaGnronenne w3MeHeHHs BHYTPEHHEW OHEpPruM Tela B pe3ysbTaTe
TEIUIoNepe1adn U paboThl BHEITHUX CHIL.

WccnenoBanue sBiIeHUsT TEIIOOOMEHA TIPU CMEITUBAHUHM XOJOJAHOU M TOpsUei
BO/IBL.

OnpeneneHne KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MPH TEMI00OMEHE C
HarpeThbIM METAJUIMYECKUM LUIUHIPOM.

Onpenenenune yaenabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OnpenenieHrne OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.



* OmnpeneneHue yeIbHON TEIJIOTHI IIJIaBJICHUS JIbJIA.

Pa3jnen 7. DilekTpruecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. JIBa poaa 2IIEKTpUYECKUX 3apsAnoB. BzaumoneirictBue
3apsiKeHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOACHCTBUS 3apsKEHHBIX Tell
OT BEJIMYUHBI 3aPSJIOB U PACCTOSHUS MEXK]Y TEIaMu).

OnekTpuueckoe mojne. Hanpsok€HHOCTh  anekTpudeckoro mons. [Ipunnun
CYNEpHO3ULIUH IEKTPUUYECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsAoB. OJEMEHTApHBIA 3JIEKTPUYECKUN  3apsi.
Crtpoenue aroma. [IpoBOAHMKH M AMAIEKTPUKU. 3aKOH COXPAHEHUS SJIECKTPUUYECKOTO
3apsna.

DNEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOr0 ToKa. MICTOUHUKHN
MOCTOSIHHOTO  TOKa. JIeHCTBUSL DJIEKTPUYECKOrO ToOKa (TEMIoBOE, XHMHUYECKOe,
MarHuTHOE). DIEKTPUUYECKUM TOK B )KHIKOCTSAX U ras3ax.

OnekTpuueckas uenb. Cuia Toka. DieKTpuueckoe HamnpspkeHue. COnpOTHBIICHHE
MPOBOJHUKA. YJIETbHOE COMNPOTHUBJIIEHHE BelecTBa. 3akoH OMma [ y4acTKa IEIH.
[TocnenoBatenbHOE U MapalieIbHOE COEAMHEHNE ITPOBOIHUKOB.

PaGora wu MOmHOCTP  3JlEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DNEeKTpUYEeCKUe IeNu W MOTpeOuTeNn dSIeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE MarHuThl. B3anmonelcTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE
noje. MarauTHoe mosie 3eMJIM U €ro 3Ha4YeHHWe Ui Ku3HA Ha 3emiie. OmbIT Dpcrena.
MarHuTHoe Mojie 3NEKTPUYECKOro Toka. [IpuMeHeHHe 3JIeKTpOMarHuTOB B TEXHHKE.
JleficTBrie MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. DJEKTPOJABUTATENH MOCTOSHHOTO
Toka. lcrnonb30oBaHUE BIEKTPOABUTATENEl B TEXHUYECKUMX YCTPOICTBaX W Ha
TPaHCIOPTE.

Onbitel @apanest. fIBiaeHue siaekTpoMarHuTHOM uHAykuuu. IlpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOTyYeHUS INEKTPUUECKON YHEPTUU. DIEKTPOCTAHIIUN HA
BO300HOBIISIEMbIX UCTOUYHUKAX YHEPTHUH.

Jemoncmpayuu.

e DuekTpu3aius Tell.

« JIBa poja 3JIEKTPUUYECKHUX 3apsiA0B U B3aUMOJICHCTBUE 3aPSIAKEHHBIX TEIL.

*  YCTpPOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

*  DJEKTpPOCTaTHYECKask WHIYKIIHSI.

e 3aKOH COXpPAaHEHUS AICKTPUUECKUX 3aPsIOB.

* [IpOBOJAHUKHU U TUBIEKTPHUKHU.

* MoaenupoBaHU€ CUJIOBBIX JIMHUHU AIEKTPUYECKOTO TOJISI.

* VcTOYHMKHM TOCTOSIHHOTO TOKA.

e JICHWCTBHSA BIEKTPUUECKOTO TOKA.

*  DJEKTPUYECKUN TOK B KHJIKOCTH.

» T'a3o0BBIU pa3zpsn.

» l3MepeHue cUibl TOKa aMIEPMETPOM.

» l3MepeHue 3IeKTPUIECKOTO HAMPSIKEHUS BOJTBTMETPOM.

* Peocrar u Mara3suH CONpOTUBIICHUN.

* BzaunMmouencTBrE MOCTOSIHHBIX MAarHUTOB.



MopaenupoBaHre HEBO3MOKHOCTH pa3eICHUsI TTOJIFOCOB MarHuTa.
MoaenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MaruutHoe noJie Toka. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON WHIYKIIUU.

OnbiThl Dapajes.

3aBUCUMOCTh  HAMpABJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnusie pabomul u onvimel.

OnpiTel 1O  HAOJMIONEHUIO  DJEKTPU3ALMM  TeJl  HUHAYKOUEH W 1pH
COTPUKOCHOBEHUH.

HccnenoBanne  NEUCTBHS  AIEKTPUYECKOrO TOJSI HA  NPOBOJHUKH U
JTUDIICKTPUKH.

COopka u mpoBepKa pabOTHI IEKTPUUECKOM MU MOCTOSIHHOTO TOKA.
H3mepenue u peryaupoBaHHue CHJIbI TOKA.

W3mepeHue u peryaupoBaHUe HaMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pe3ucTop, OT
COIMPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOrO0 COMPOTHUBICHUS
NPOBOJHHUKA OT €ro JUIMHBI, IJIOIIAIU TIONEPEYHOI0 CEYEHHs U MaTepHuaa.
[IpoBepka mpaBWiIa CIOXEHUS HANPSHKEHUHW TPU  TOCIEA0BATEIHLHOM
COEJIMHEHUU JABYX PE3UCTOPOB.

[TpoBepka mpaBuia JiIs CWIBI TOKA I@pPU MapauIEIbHOM COEAUHEHHUU
PEe3UCTOPOB.

Omnpenenenue paboOThI AIEKTPUUECKOTO TOKA, HIIYIIET0 Yepe3 pe3nucTop.
OnpeneneHne MOLUTHOCTH AJIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha Pe3UCTOpe.
HccnenoBaHue 3aBUCHUMOCTM CHJIBI TOKa, HAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsKEHNs HA HEW.

Onpenenenune K111 narpesarens.

HccnenoBanue MarHUTHOTO B3aMMO/JICHCTBUS ITOCTOSIHHBIX MarHUTOB.
W3ydyeHne MarHUTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU H
pa3JelIeHUN.

HccnenoBanue AENCTBHS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneITHI, 1€MOHCTPUPYIOUIME 3aBUCUMOCTBH CHJIBI B3aWMOJAEMCTBHS KaTYILKH C
TOKOM M MarHuTa OT CHJIbI TOKa U HaIllpaBJIeHHs TOKA B KaTYIIKeE.

N3ydenue 1eicTBUS MarHUTHOTO 1OJISI HA TPOBOJIHUK C TOKOM.
KouncTpyupoBanue u uzydeHue paboThl 3J€KTPOIBUTATEINS.

N3mepenue KIIJI anexTpoaBuraTebHOM yCTaHOBKHU.

OnpIThl 1O HUCCIEAOBAHUIO  SIBIICHUS  DJEKTPOMATHUTHOM  WMHAYKIIMH:
UCCJIEI0BAaHUE U3MEHEHN 3HAYEHUS U HalPaBJIEHUs] NHIYKIIMOHHOI'O TOKa.

9 KUIIACC



Pa3nea 8. Mexannueckue siBJIeHHUS.

Mexannueckoe  nBUKeHuUe. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCUTEIBPHOCTh  MEXAaHMYECKOrOo  JIBIDKEHHUS. PaBHOMEpHOE  MpsSMOJIMHENHHOE
nemxeHue. HepaBHoMepHOoe mpsiMoiinHelHOe nBHkeHHe. CpenHsii M MIHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOE JBHKeHHe. CBOOOIHOE MajcHUeE.
OmnbiTel ['anunes.

PaBHOMepHOE JnBHXKEHME 1O OKpyXHOcTH. Ilepuoxg u uacrora oOpalueHus.
Jlunelinas u yrioasi ckopocTh. LleHTpocTpeMUTenbHOE YCKOPEHHE.

IlepBeiii 3axkoH Herotona. Bropoit 3akoH Hsrorona. Tpermit 3akoH Hprorona.
[IpuHUMI Cyneprno3uLUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHHUS CKOJIbXKEHHsS, CHia
TPEHUS MOKOsA, IPYTUe BUIBI TPEHHUS.

Cuna TAXKeCTH M 3aKOH BCEMHUPHOT'O TATOTEHHUSI. Y CKOPEHHE CBOOOJHOTO IMaJeHUSI.
JBwxenne mnaner Bokpyr Coinnua. IlepBas kocmuueckas ckopocTs. HeBecoMocTh u
NEPETPY3KHU.

PaBHOoBecue wmarepuanbHOW TOYkHM. AOcomoTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChI0 BpauleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tema. M3meHenue wummynbca. Mmnynbc cuiibl. 3aKOH COXpaHEHHS
uMIyibca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota U MOIIHOCTh. PaboTa CcHUl TSXKECTH, YHPYTOCTH, TPEHHUS.
Cs13b sHepruu u padoTsl. [loTeHIManbHast 3Heprus Tena, HOJIHATOTO HaJl IOBEPXHOCTHIO
3emuid. [loTeHumanpHas sHeprus cxkatou npyxkunbl. Kunernueckas sneprus. Teopema o
KMHETUYECKON DHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Jlemoncmpayuu.
* HaOmtoneHne MeXaHUYECKOTO JBM)KCHHUS TeJla OTHOCUTEIBHO pa3HBIX Tell
OTCYETA.

 (CpaBHeHHE MyT€M U TPACKTOPHUI JBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

* l3MepeHune CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHUS.

* HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOT'O IBUKCHUS.

» HaGmoneHue qBUKEHUS Tella 0 OKPYKHOCTH.

* HaOnroneHne MeXaHWYeCKHX SIBICHHM, MPOUCXOISIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ PaBHOMEPHOM MU YCKOPEHHOM JABUKEHUU OTHOCHUTEIIBHO
KaOuHeTa QU3HKH.

* 3aBUCUMOCTb YCKOPEHHMs T€Jla OT MAcCChl TeJa U JIEHCTBYIOLIEH Ha HETO CHUJIBI.

» HalGmoneHue paBeHCTBA CUII ITPU B3aUMOJACHCTBUM TEII.

* l3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHYKECHUH.

* Ilepenauya umiynbca npy B3aMMOJICUCTBUU TEN.

» IlpeoOGpa3oBaHus 3HEPTUU NPU B3aUMOJIEHCTBUU TEIL.

» CoxpaHeHHE UMIIYJIbCA IIPU HEYIPYTOM B3aUMOJACHCTBUN.

» CoxpaHeHue UMITyJIbca PHU a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUH.

» HaGmoneHue peakTUBHOTO JABM)KCHHUS.



COXpaHeHI/Ie MEXaHUYECKOH OHCPIUM IIPpHU CB060,Z[HOM IHaacHNu.
COXpaHeHI/Ie MEXaHMYECKOU OHCPIUM IIpU ABUKCHHH TCJIa IIOJ JICCTBUEM

IIPY>KUHBI.

Jlabopamopnuvie padbomul u onvimel.

KoHcTpynpoBanue Tpakra Uil pa3roHa M JAJBHEHMINET0 PaBHOMEPHOTO
JIBIKCHUS IIApUKA WM TEIEKKH.

Omnpenenenue cpeHed CKOPOCTU CKOJBXKEHHUS OpycKa MM JBMKEHHUS LIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOpEHUs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHMHM IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH NYTH OT BpPEMEHHM IIPU  PaBHOYCKOPEHHOM
JIBI)KEHUU 0€3 HayaJlbHOW CKOPOCTH.

[TpoBepka rumoressl: €CiM MNP PaBHOYCKOPEHHOM JIBUKEHUU O€3 HauajabHOU
CKOPOCTH IIyTH OTHOCATCS KaK psji HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIME
POMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOIO
JaBJICHUS.

Onpenenenne ko3 HULUEHTA TPEHUS CKOJIBKEHHUS.

Ornpenenenue )KECTKOCTU NPYKHUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS NPU PABHOMEPHOM JBHKEHHH Tela IO
TOPHU30HTAIIBHON ITOBEPXHOCTH.

Omnpenenenue paboThl CHIIbI YIIPYTOCTH IPU MOABEME Ipy3a C UCHOJIb30BaHUEM
HENOJIBUYKHOTO M MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHEHHUs SHEPTUU.

Pa3nen 9. Mexannyeckue Kos1e0aHUsA M BOJIHBI.
KonebarenpHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMN: TEpHOJ,
4acToTa, AaMIUIMTyna. MaremaTHdecKuid W NpPYKHWHHbIA MasTHUKHU. lIpeBpamenue

AHEPTHH MPHU KOJIeOATEITLHOM JIBHKEHUH.
3aryxatomue koneOanus. BweiHy)neHHble KoneOanus. Pezonanc. MexaHnuyeckue

BosIHBI. CBONMCTBa MexaHMueckux BoJH. [IpomonbHble M nonepeyHsle BONHBL. JlmHA
BOJHBI M CKOPOCTb €€ paclnpoCcTpaHEHUs. MeXaHMYeCKHUEe BOJHBI B TBEPAOM TellE,

CEHCMHUYECKHUE BOJIHBI.
3Byk. I'poMkocTh 3Byka W BbicoTa ToHa. OtpaxeHue 3Byka. MHPpa3Byk u

VIIbTPa3BYK.
Jemoncmpayuu.

HaGmionenue xoneOaHui Tea 1OJ JCUCTBHEM CHJIBI TSOKSCTH M CHIIBI
YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MPYy>KUHE.

HalntoieHre BbIHY X AEHHBIX KOJIE0aHUN U PEe30HAaHCA.

PacnipocTpaneHue Mpo0IbHBIX M MTONIEPEUHBIX BOIH (HA MOJICIIH).
HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie padomut u onvimeol.

OrnpeneneHue 4acToThl U IEPHO/Ia KoJIeOaHUN MaTeMaTHIECKOTO MasiTHUKA.



* OrmpeneneHue 4acTOTHl U NIEpUOAa KOJIeOaHH MPYKUHHOTO MasiTHUKA.

» HccnenoBanue 3aBUCMMOCTH Tiepuoja KoieOaHu MOJABEIIEHHOTO K HUTU Ipy3a
OT JIJTUHBI HUTH.

» HccnenoBanue 3aBUCMMOCTH Tiepuoja KoieOaHWN MPYKMHHOTO MasiTHUKa OT
MaccChl Ipy3a.

» IlpoBepka HE3aBUCMMOCTH MepuoAa KoJiebaHUl Tpy3a, MOJBEUICHHOTO K HUTH,
OT MAaccsl Ipy3sa.

*  OnpITBl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTb NEpHUoAa KOJeOaHWl MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

« H3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Paznen 10. DiieKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHbBI.

DJIEKTPOMArHUTHOE ToJIe. DIEeKTPOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHBIX  BOJH. [llkama  snekTpoMarHuUTHBIX  BoOJH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSA3U.

DneKkTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

» (CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

* BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomst u onvimel.

* U3ydyeHue CBOWCTB »SJIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOUIIBHOTO

TenedoHa.

Paszpnen 11. CBeToBbBIC SIBJICHHS.

JlyueBass monenb cBera. Mcrounuku cBera. I[IpsamonnHelHOE pacrpocTpaHEHHE
ceera. 3atMenuss Connua u Jlynsl. Ortpaxenue cBeta. Ilnockoe 3epkanio. 3akoH
OTPa)KECHHUSI CBETA.

[IpenomiieHue cBeta. 3akoH npejaomiieHUs cBera. [lonHoe BHYyTpeHHee OTpakeHue
ceera. Mcnonp30BaHuE MOJIHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydeil B nuH3e. Onruyeckas cucreMa Qoroanmnapara, MUKpOCKONa U
teneckorna. ['11a3 kak ontudeckas cucrema. bam3opyKkocTs ¥ TabHO30PKOCTb.

Paznoxenne Genoro ceera B criekTp. OnbiTel HetoToHa. CroskeHne CHeKTpalbHbIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu.

* IIpamonuHelHHOE pacIIpOCTPAHEHUE CBETA.

* OtpaxeHue cBera.

» [Tlonydyenue n300paskeHUId B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

» Ilpenomnenue caera.

e  OnrnyecKuii CBETOBO/I.

» Xop nyuei B coOuparomiei JuH3e.

* XoJ 1y4yeH B pacCenBarole JIUH3E.

» Tlonydyenue n3006pa>keHU ¢ TOMOUIBIO JIMH3.

* Ilpunnun neiictBust poTtoanmnapara, MUKPOCKOTIA U TEJIECKOTIA.

*  Mopens riasa.

* Pasznoxenue 6emoro cBera B CIIEKTP.

* ITlonydyenue Genoro cBeta Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.



Jlabopamopnusie padbomul u onvimel.

* MHccinenoBaHnue 3aBUCUMOCTM yIJla OTpPaX€HUs CBETOBOTO Jiyda OT YIUIa

naJICHUS.
* H3ydeHue xapakTepUCTUK H300paKeHHsI PEMETA B TNIOCKOM 3€pKajle.
* MHccrnenoBanue 3aBUCHMOCTH yrja MPEJIOMIICHHS CBETOBOTO Jiyda OT yIJia
NaJICHUS Ha TPAHULIE «BO3LyX—CTEKIIO».

* Ilonydenne n300pa>keHH C MOMOIILI0 COOMpPAIOIIEH JTUH3HI.

* OrmpeneneHue (OKYCHOTO PACCTOSHUST U ONTHYECKOW CHIIBI COOMparomiei
JIUH3BL.

*  OnbITH IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKT.

 OnsITBl MO BOCHPUSATHIO IIBETA NPEIAMETOB MPU UX HAOTIOIECHUH Yepe3
[[BETOBBIE (PUIBTPHI.

Pa3znen 12. KBanTOBBIC SIBJICHHS.

Onwitel  Pesepdopna u mmanerapHass mojenb aroma. Mogens atoma bopa.
Hcnyckanne u nornomeHue ceeta aroMoM. KBaHThI. JInHeTyaThie CIIEKTPHI.

PannoaktuBHOCTH. Asbda-, 6eTa- u ramma-u3inydeHus. CTpoeHue aTOMHOTO sipa.
Hyxknonnast mozenbs atomHoro sigpa. M3oronsl. PagnoaktuBHbie npeBpamenus. [lepuon
MoJrypacnaja aTOMHBIX sJIEp.

SnepHbie peakiuy. 3aKOHBI COXpPaHEHUs 3apsI0BOTO M MaCCOBOTO YHCEN. DHEPrus
CBSI3U aTOMHBIX snep. CBs3b Macchl M 3Hepruu. Peakiuu cuHTE3a W JIeJICHUs sep.
Nctounnku sHeprun CoaHIa U 3BE3I.

Snepnas osHepreruka. JleHcTBUS paAMOAaKTUBHBIX M3JYyYEHHI Ha JKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

* CnekTpbl U3Y4YCHHS U TOTIIOIICHHUS.

* CnekTpsl pa3Iu4HbIX T'a30B.

* ConekTtp Bozopoaa.

» HabGmonenue TpekoB B kamepe Bunbcona.

» Pabora cu€Turka HOHU3UPYIOIINX U3ITYUECHUH.

* Perucrpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U TPOYKTOB.

Jlabopamopnule pabomst u onvimel.

» HaGmroneHue CIIOMHbIX U JIMHEWYAThIX CIIEKTPOB U3JIYYCHHUS.

» HccrnenoBanue TpeKOB: U3MEPEHNE SHEPTUU YACTHUIIBI TTI0 TOPMO3HOMY MYTH (110

dotorpadusm).

» H3mepenue panqnoakTUBHOTO (hOHA.

IHoBTOpHUTENbHO-0000 AN MOXYJIb.

[ToBTOpUTENBHO--0000IAIONNIT MOYTh TpETHA3HAYEH ISl CHCTEMATHU3AIlMu U
000011IeHUST PEIMETHOTO COJIEPKaHUS U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO TIPHU
U3YYCHHH BCEro Kypca (u3uku, a Takke i1 TMOATOTOBKM K OCHOBHOMY
rocyJIapCcTBEHHOMY dK3aMeHY M0 (pu3uke /st 00yJaromuxcs, BBIOPaBIIUX ATOT yUeOHBIH
peaMeT.

[Ipy wu3ydeHWH AAaHHOTO MOXYJS PEATU3YIOTCA W CUCTEMAaTU3UPYIOTCS  BHUJIBI
NEATeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTH)KEHUE TMPEIMETHBIX U
MeTarnpeaMeTHbIX TIAaHUPYEMBIX pe3yabTaToOB oOyJeHwusl, dhopmupyertcs



€CTECTBEHHOHAay4YHasi TPAMOTHOCTh: OCBOCHHME HAy4HbIX METOJIOB MCCIIEIOBAHUS
SIBIIGHUW MIPUPOABI U TEXHUKH, OBJIAJIEHUE YMEHUSMU OOBACHATH (PU3NYECKUE SBIICHUS,
MPUMEHSA IIOJYYEHHBIE 3HAHWS, pEIIaTh 3aJayd, B TOM YHUCIE KA4YECTBECHHBIE U
AKCIIEpPUMEHTAJIbHBIE.

[IprHIMIIHAIBHO JE€ATENBHOCTHBIA XapaKTeP IaHHOTO pas3lefla Peaau3yercss 3a CYET
TOT0, YTO 00yYarouIrecs BBIMOIHSIOT 33/IlaHuUs, B KOTOPBIX UM Mpe/iaraercs:

Ha OCHOBE TOJYYCHHBIX 3HAHUW PACMO3HABATH M HAYYHO OOBSICHATH (PU3MUECKUE
ABJICHUS B OKPY’KAOLIEH IPUPOJIE U TOBCETHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIIeI0BaHUs (PU3UUECKUX SIBIICHUM, B TOM YHCIIE IS
MIPOBEPKU TUIIOTE3 U MOIYUEHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOOJee BaXHBIX JOCTHXKEHUHM COBPEMEHHBIX
TEXHOJIOTHH, HanmpuMmep, MNPAaKTUYECKOrO0 MCIOJb30BAaHUSA pPA3JIMUHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALCHHS W COXPAHEHUS BCEX M3BECTHBIX BHJOB
SHEPTHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3MKH Ha YpPOBHE OCHOBHOIO OOHIET0 OOpa3oBaHHUs HANpaBICHO Ha
JNOCTH)KEHUE JIMYHOCTHBIX, METalpeIMETHhIX U THPEAMETHbIX 00pa30BaTEeIbHbIX
pE3yJIbTaTOB.
B pesynprare un3ydeHus (uU3MKM Ha YpOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs Y
obOyyaroierocst 0yayT chopMHUPOBaHBI CIAEAYIONIUE JIMUHOCTHEIE PE3YJIbTAThl B UACTHU:

* 1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

* - NIPOSBIICHUE HHTEpPECA K MUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN

(bu3nuecKoi HayKH;

* - [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHHSIM POCCUUCKUX YIEHBIX--(PU3UKOB;

* 2) rpaIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

* - TOTOBHOCTh K aKTHBHOMY Yy4acTHIO B OOCYXIEHUH OOIIECTBEHHO 3HAYUMBIX U

TUYECKUX MpOoOJIeM, CBS3aHHBIX C MPAKTUYECKHMM TNPUMEHEHHEM JTOCTHKEHHUN

bu3uKy;

* - OCO3HaHUE BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIIOB B JIE€ATEIbHOCTU
YYEHOTO;

* 3)3CTeTU4eCKOro BOCIIUTAHUS:

* - BOCHPHUATHE ACTETUUYECKUX KAYECTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO

IIOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MIO3HAHMSA:

* - OCO3HAHME IICHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHENILEH COCTABISAIOIIEH KYJIbTYpHI;

* - pa3BUTHE HaydyHOW JIO003HATENBHOCTH, WHTEpeca K MCCIEAOBATEIbCKON
NEeATEIbHOCTH;

* 5) popMupPOBaHMSA KYJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0JIArONOJTyYHs:



* - OCO3HaHHMe LEHHOCTH Oe3omacHOro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPaBUiI O€30MacHOr0 MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ 3JIEKTPUYECKUM U TEIIOBBIM 00OpPYI0BaHUEM B JOMAIIHUX YCIOBHSIX;
* - chopMUPOBAHHOCTh HaBbIKa peIIeKCUH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U
TAKOTI'0 K€ IpaBa y Ipyroro 4yejaoBeKa;

* 6) TPYAOBOIO BOCIIMTAHUSA:

* - AKTUBHOE YYacTHE€ B pEIICHUU MPAKTHUECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3allui, ropoja, Kpas) TEXHOJOTHYECKOW U COLMAIBHOM
HaIPaBJIEHHOCTH, TPEOYIOIIKX B TOM YHCIIE€ U (PU3HUECKUX 3HAHUN;

* - HHTEpEC K MPAKTUUYECKOMY U3YUEeHHIO Mpodeccuit, CBA3aHHbBIX ¢ (PU3UKOI;

* 7) 3K0JI0THY€eCKOr0 BOCIINTAHUSA:

* - OpHEHTAalMs Ha MpUMEHEeHue GU3NUECKUX 3HAHUN JIsl pelIeHus 3a7a4 B 001acTu
OKpYyXarolleil cpeabl, IUIAHUPOBAHHUS TIOCTYIKOB M OLEHKHM MX BO3MOXKHBIX
MIOCJIE/ICTBUI JIs1 OKPY>KalOLIEN Cpeabl;

* - OCO3HAaHME TJ00aJBHOrO XapaKTepa SKOJIOTMYECKHMX MpodieM M IyTed HX
peleHus;

* 8) aganTanum K HM3MEHAWIIMMCH YCJIOBUSIM COLHMAJIbHOM W TPHUPOAHOI
cpeabl:

* - NOTPeOHOCTHh BO B3aMMOJECHCTBUU MPU BHIMOJHEHUU HCCIEAOBAHUI U MIPOEKTOB
(bu3rUecKoi HaIPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

* - TIOBBIIIGHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
NEeSATEIbHOCTB;

* - MOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4uUCIE (POPMYIUPOBATH
UJIeH, TIOHSTHUS, TUIIOTE3bI O (PU3NUECKHX 00BEKTaX U SBJICHUSX;

* - Ooco3HaHHE Ae(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTu
bu3uKy;

* - [JJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMIA;

* - CTpEeMJICHHE aHAJIM3MPOBATH W BBISBISATH B3aWMOCBS3U MPUPObI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE€ C UCIIOJIb30BAHUEM (PU3NUYECKUX 3HAHMUIA;

* - OILEHKA CBOMUX JIEMCTBHM C YYETOM BIMAHUS Ha OKPYXAIOUIYI Cpeny,
BO3MOXHBIX IJ100a7IbHBIX OCIEACTBHIA.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B pesynpraTe oOCBOEHHS mporpamMmbl MO (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHusi y oOydaromierocs OyayT copMUpOBaHEI MeTallpeIMeTHbIE Pe3yJbTAThI,
BKJTIOYAIOIIME TTO3HABATEIIbHBIE YHUBEPCAIbHBIE YUeOHbIC JCHCTBUSI, KOMMYHUKATUBHbBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHUS, PETYISITUBHBIC YHUBEPCAIbHBIC YU4COHbBIC ICHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE Y4eOHbIe [1eiiCTBUSA
BazoBrle Jjornueckue 1eicTBUA:

* BBUBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(s1BIICHMIA);



*  YCTaHaBJIMBATh CYUIECTBEHHBIM MPHU3HAK KiacCU(UKAIIMN, OCHOBAHMS IS
0000I1IeHUS U CPAaBHEHHSI;
*  BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX ¥ HAOJIIOJCHUSX, OTHOCAIIUXCS K (PU3MUECKUM SIBICHUSM;
*  BBUIBJISITH NPUYMHHO--CIIEJCTBEHHBIE CBSI3U NPHU H3YYEHUH (PUINYECKUX
SBIIGHUW W TIPOIIECCOB, JIeJaTh BBIBOJBI C HCIOJIb30BAHHEM JIEyKTUBHBIX W
UHAYKTHBHBIX YMO3aKJIIOUEHUHM, BBIABUraTh THUIOTE3bl O B3aHUMOCBS3AX
bu3nUeCKUX BEIUUNH;
*  CaMOCTOSITENIBHO BBIOMpPATh CIOCOO pellieHns y4eOHON pu3ndeckoil 3anauun
(cpaBHEHHE HECKOJIBKUX BApPUAHTOB PEIIEHUs, BHIOOP Hanbosee MOIXOSIIETO C
Y4ETOM CaMOCTOSITENIBHO BbIIETIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBarebCKue 1eHCTBUA !
*  HCHOJb30BaTh BOINPOCHI KaK UCCIIEIOBATENbCKUN NHCTPYMEHT MO3HAHUS;
*  MPOBOJAUTH MO CAMOCTOATEIHLHO COCTAaBICHHOMY IUIaHY OMNBIT, HECJIOXKHBIHI
bU3HUYECKUN SKCTIEPUMEHT, HEOOBIIIOE UCCIIeIOBAHNE (PU3UUECKOTO SIBIICHMUS;
* OLIGHMBAaTh Ha TMPUMEHUMOCTh U  JIOCTOBEPHOCTh HWH(MOPMAIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;
*  CaMOCTOSITENIbHO (PopMynupoBaTh 0000IIEHUS M BBIBOJABI MO pe3yiIbTaTaMm
NPOBEIEHHOTO HAOIIOIEHUS, OIIbITa, UCCIIE0BAHNUS;
*  TPOTHO3UPOBATH BO3MOXKHOE JIalibHEHWIee  pa3BUTHE  (PUIUYECKUX
IPOLECCOB, a TAaK)KE BBIIBUTATh IMPEANOJIO0KEHUS 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

PatGora ¢ undgopmanueii:
*  TMPUMEHATH PA3IMYHBIE METOAbI, HHCTPYMEHTHl M 3alpOChl NP MOUCKE U
orOope wuHGpOpPMALMM WM JAHHBIX C Y4E€TOM TNPEJIOKEHHOM yueOHOM
bu3nIecKoit 3a1aun;
*  aHAJM3HPOBATh, CUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HMH(GOPMALIUIO
Pa3IMYHBIX BUJIOB U ()OPM MIPE/ICTABIICHUS;
*  CaMOCTOSITEIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMYy  MpEACTABICHUS
uH(pOpMAIIUY ¥ WJUTFOCTPUPOBAThH PEIIaeMble 3a7aud HECIOXXHBIMU CXEMaMH,
quarpaMMaMu, MTHOU rpadukoil 1 nX KOMOUHALIUSMH.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIe 1eiiCTBUA:
* B XoJe OOCyXJeHHs y4eOHOro maTepuana, pe3yiabTaToOB Ja0OpaTOPHBIX
pa®oT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbl U
BBICKa3bIBaTh WJEH, HALEJIECHHbIE HA pEIICHHWE 3aJa4d W MOJJAcpKaHUe
OJ1aroKeaaTeIbHOCTH OOIICHHS
*  COIOCTAaBJISITh CBOM CYXKJIEHUS C CYXIECHHAMH JPYIMX YYaCTHHKOB
Juanora, 0OHapyKUBaTh pa3Inyle U CXOJICTBO MO3UIHI;
*  BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
*  MOyOJMYHO TPEJCTABIATH PE3YJbTATHI BHIMOIHEHHOTO (PU3HUECKOrO OMbITa
(9KCTIEpUMEHTA, UCCIEIOBAHNUS, IPOEKTA);
*  TOHHMATh M UCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW U UHANBUAYATIbHOM
paloThI PH peIeHNN KOHKPETHOM (PU3HUECKOI MPOOIeMBlI;



*  TpPUHUMATH IETU COBMECTHOM AEATENbHOCTH, OPTaHW30BBIBATH JCUCTBHS
1o e€ JAOCTHKEHUIO: PACIpPENeaTh POiH, 00CYKAaTh MPOLECCH U PE3yNIbTaThI
COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

*  BBINOJHATH CBOIO YacTh PaOOTHI, JOCTHrash Ka4eCTBEHHOTO pe3ylbTara Io
CBOEMY HAIIPABJIICHUIO W KOOPAWHUPYS CBOM ACHCTBUSA C JAPYTUMH WICHAMHU
KOMaH/IbI;

*  OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITEIbHO C(HhOPMYTHUPOBAHHBIM yJaCTHUKAMH B3aUMOICHCTBUSI.

PeryﬂﬂTl/IBHble YHuUBEpCaJdbHbIC y‘leﬁHbIe JeicTBUA

Camoopranusanus:
*  BBIBIIATH MPOOJEMBI B KM3HEHHBIX U YUYEOHBIX CHUTYalUsSX, TPEOYIOLIUX
JUTSL petieHust PU3nYecKux 3HaHUM;
*  OpPHUCHTHPOBATHCS B  PA3UYHBIX TMOAXOJAX MPUHITHS  PEIICHUH
(MHIMBHUIyalIbHOE, TPUHSATHE pEIIEHUS B TpyMme, MPUHATHE pelIeHUI
rpyHIon);
*  CaMOCTOSITENIbHO COCTABJISATH AJTOPUTM pelleHus (PU3ndecKkoil 3aaaun Uin
IUIaHA MCCIEOBaHUS C YYE€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTUPOBATh Mpe/laraéMble BApUaHThI pelIeHU;
e Jenath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:
*  /1aBaTh aJIKBAaTHYIO OLIEHKY CUTYalluu U MpeJiaraTh IIaH €€ U3MEHEHHUS,
*  OOBSCHATH MNPUYMHBI  JIOCTHIKEHUS  (HEIOCTHIKEHHS)  pe3yJbTaTOB
JESITENbHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
*  BHOCUTb KOPPEKTHUBBHI B JICSATEIBHOCTH (B TOM YHCJE B XOJ BBINOJHEHUS
($u3MYECKOro MCCiIeI0BaHUs MM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
M3MEHHUBIINXCS CUTYallUl, yCTAHOBJICHHBIX OIMTMOOK, BOSHUKIIIUX TPYIHOCTEH;
*  OLIGHUBATh COOTBETCTBHE PE3YNbTATA LEIH U YCIOBUSM;
*  CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIOpa WU AUCKYCCUU Ha
Hay4YHYIO TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTrOro;
*  TpU3HABaTh CBOE MPABO HA OMIMOKY MPHU pelieHuU PU3NUYECKUX 3374 WIH
B YTBEPKACHUIX HAa HAyUHbIE TEMbI U TAKOE € MPaBO APYroro.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniy obydenust B 7 Kjacce mpeaMeTHbIC PE3yNbTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy 00YYAIOIITUXCS YMEHUI:
*  WCTOJb30BaTh MOHATHA: (U3MYECKHME U  XUMHUYECKHE  SBIICHUS,
HAOJIIOJICHNE, OJKCIEPUMEHT, MOJICIb, THUIIOTEe3a, CAUHUIBI (U3HYSCKUX
BEJIMYMH, ATOM, MOJICKYJIa, arperaTHble COCTOSIHUS BeIIecTBa (TBEPAOL, KHUIKOE,
razoo0pa3Hoe), MeXaHW4YeCKOe JBWXKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJTMHEHHOE), TPaeKTOpHs, paBHOACHCTByMOIIas cuia, aedopmarus
(ympyrasi, miacTuueckas), HEBeCOMOCTh, COOOIIAIONINECS COCY/IbI;



*  paznuyath sBieHUd (AudQy3us, TEIIOBOE BUKEHHUE YaCTUIl BEIIECTBa,
paBHOMEpPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, UHEPLIUS,
B3aWMOJICVICTBHE TEJI, PABHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOW OCBIO
BpallleHUs, Tepeaavya AaBJIeHUS TBEPABIMU TeJIaMH, >KHIKOCTAMHU M Ta3aMu,
aTMoc(epHOE J1aBJICHHE, IIJIABaHKUE TEJ, MPEBPAILCHUS MEXaHUYECKOM SHEPTUN)
0 ONHCAHUIO WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SIBJICHHUE;

*  pacro3HaBaTh TMPOSIBIICHWE  U3YYEHHBIX  (PU3MYECKUX  SBICHUH B
OKPY’KaIOIIEM MHpE, B TOM uuciie PU3NUecKue sIBJICHUSI B MPUPOJIC: TPUMEPHI
JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B )KUBOW U HEKUBOU MPHUPOJE, IeHCTBUE
CUJIBl TPEHUSI B TMPUPOJAEC M TEXHHUKE, BIMSHUE aTMOC(EPHOro MaBJICHUS Ha
JKUBOM OpraHu3M, IUIaBaHHWE pbIO, phUArd B TeNe 4YeNOBeKa, NpPHU 3TOM
MEepPEeBOAUTh MPAKTUUECKYI0 3a/lady B Y4e€OHYIO, BBIJIETSATH CYIICCTBEHHbBIC
CBOICTBA (MPU3HAKHN) (PUBNYECKUX SIBICHMUIA;

*  ONHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (DU3UUYECKHE SIBJICHUS, HUCIOJIb3YS
dbusznueckue BeMMUMHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEHSISI CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tella, CUiia
TpeHusl, JaBjieHHe (TBEPAOTO Tela, >KUIKOCTH, Tra3a), BBHITAIKUBAIONIAS CHIIA,
MeXaHU4ecKas paboTa, MOIIHOCTb, TJI€YO CHJIBI, MOMEHT CHUJIbI, KOd()PUIIUEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KMHETHUECKasl U MOTEHIMAIbHAS SHEPTHs),
Py OMUCAHWU TPABUIBHO TPAKTOBATh (DPU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYMH, HMX OO0O3HAYECHHUS U EOUHUIBI (U3MUECKUX BEIIMYUH, HAXOIUTh
dbopMynbl, CBS3BIBAIONIME JAaHHYIO (PU3UUECKYI0 BEIUYUHY C JAPYTHUMHU
BEJIMYMHAMH, CTPOUTh TpaQUKA MIYUYEHHBIX 3aBUCHUMOCTEH (PU3UUECKUX
BEIINYWH;

*  XapakTepu3oBaTh CBOWCTBa TeJ, (U3MUYECKHE SBJICHUS U MPOIIECCHI,
UCIIONB3Ys TIpaBUiia CIOXKEHHs CHII (BIIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3aKkoH Apxumena, MPaBUIIO paBHOBecHs phlyara (0JokKa), «30J0TOE
MpaBUJI0» MEXAHUKH, 3aKOH COXpaHEHUsS MEXaHMYECKOW JHEpPruu, MpU ITOM
JTaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTHUYECKOE
BBIpaXKCHUE;

*  OOBACHATH (U3HUECKHE SIBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJl, B TOM UUCIE U
B KOHTEKCTE€ CHUTyalluid MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYNHHO--CJIC/ICTBEHHBIE CBSI3M, CTPOUTHh OOBsSCHEHHWE U3 |-2 JOrHYecKux
maroB ¢ omnopod Ha |—2 W3y4eHHBIX CBOWCTBa (UBUUYECKUX SIBICHUIA,
(GU3UYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

* pemarb pacu€THble 3aJaud B 1—2 JACUCTBUSA, HCMONB3Yys 3aKOHBI U
dbopmynbl, cBsA3bIBarONME (PU3UYECKUE BEIIMUUHBI: HA OCHOBE aHAIM3a YCJIOBHS
3a/lay¥l 3alUChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NYECKHUE BEITUYHHBI B
dbopMynbsl W TPOBOAWTH  PAcU€Thl, HAXOAWTH CIPABOYHBIC JIaHHBIC,
HEOOXOIMMBIEC IS PEIICHHs 3a]a4, OIEHHWBATh PEATHCTHYHOCTH MOJYYCHHOMN
(bU3UYECKON BETUYUHBI;

*  pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIMTh MPH TOMOIIH
(GU3UYECKUX METOMIOB, B OIMCAHWHM HWCCIEIOBAHUS BBIJCISTH MPOBEPSIEMOE



HpPEIoIoXKeHHe (TUIOTe3y), pas3iuyaTh U HHTEPHPETHUPOBATH IOJYyYEHHBIN
pe3ynabTaT, HaXOAWThb OLIMOKM B XOZAE OINbITa, JeJaTh BBIBOABI IO €ro
pe3yJsibTaTam;

*  IPOBOAWUTH ONBITBI MO HAOMIOJAEHUIO (U3MYECKUX SIBICHUH WM
(¢u3nyecKux CBOWCTB Tell: (OpMyJIUMpOBaTh IPOBEPSEMBIE MPEANOIOKEHUS,
coOupaTh YCTAaHOBKY U3 NPEIJIOKEHHOr0 O00OpYHOBaHUS, 3alMChIBaTh XOJ
omnbITa U POPMYJINPOBATH BHIBOIBL;

*  BBIIOJHATH MpPSIMbIE M3MEpPEHHUs pAcCTOSHUS, BPEMEHM, Macchl Teja,
00BbéMa, CUJIBI U TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAIOIOBBIX M LU(POBBIX
npuOOpOB, 3alMCHIBATH MOKa3aHUS MPUOOPOB C YUETOM 3a/1aHHON aOCOITIOTHOM
IIOTPEIHOCTH U3MEPEHHU;

*  IPOBOJAUTH UCCIIEJOBAHHUE 3aBUCHMOCTU OJHOM (PU3UYECKON BEJIUYUHBI OT
OpYrod ¢ HCIOJb30BAaHUEM IMPSAMBIX H3MEPEHHH (3aBUCUMOCTH IYTHU
PaBHOMEPHO JBHXYIIETOCs Tela OT BPEMEHHU JBW)KECHUS Tella, CHJIbI TPEHMS
CKOJIbKEHUA OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIBI TPEHHMsS OT IUIOMAAN CONPUKOCHOBEHHUS TeEJ, CHIIBI
YIOPYTrOCTH OT YAJUHEHUS MNPYKHUHbBI, BbITAIKUBAIOIIEH CHIBI OT 0O0BEMA
HOrpY>KEHHOM YacTH Teja M OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH T€Ja, OT IIIyOUHBI, Ha KOTOPYIO IOTPYKEHO TEJO0, YCIOBUMN TIaBaHUs
TeJ, YCIIOBUII paBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaTh B IJIAHHUPOBAHUU
y4eOHOr0 HCCJEeNOBaHUs, COOUpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS,
clenys Tpeao)KEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJbTaThl IOJyYE€HHOU
3aBUCUMOCTH (DU3MYECKUX BEJIMYUMH B BHJE NPEIJIOKEHHBIX TaOIUll U
rpaduKoB, J1eJ1aTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHUS;

*  MPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHMH (IUIOTHOCTH
BELIECTBA JKUJIKOCTH M TBEPAOIO TeENA, CHJA TPEHUS CKOJIbKEHUS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAS CUJIa, JEHCTBYIOLIAs HA MOTPYKEHHOE B JKUIKOCTh
TENO, KO3 UIMEHT TOJIE3HOTO JAEUCTBUS MPOCTHIX MEXaHWU3MOB), CIEAYs
NPEIJIO)KEHHONM MHCTPYKIMU: TpU  BBINOJHEHUU M3MEPEHHH coOHUpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIATH 3HAUYEHUE NCKOMOM BEJIMYMHBIL;

*  co0Omoaarh npaBuia TEXHUKUA 0€30MacHOCTU NpH padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

*  yKa3bplBaThb NPUHUUIBI JCHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BEChl, TEPMOMETp, JAUHAMOMETpP, COOOIIAIOLINECS COCYAbI, OapoMeTp, phlyar,
MTOABIOKHBIN M HEIIOABMKHBIN OJIOK, HAKJIOHHAS IIOCKOCTB;

*  XapakTepu3oBaThb MPUHLHUIBI JIEUCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HX onucaHus (B TOM YHCIE:
NOJIIIMITHUKH, YCTPOMCTBO BOJOIPOBOJIA, TMAPABIUYECKUN IMPECC, MAHOMETP,
BBICOTOMED, IMOPIIHEBON HAcOC, apeoMETp), MCIOJIb3ys 3HaHUS O CBOMCTBAx
bu3znueckux sSBICHUIN U HEOOXOAUMbIE (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
*  [PUBOAUTH  OpUMEpHl  (HAXOAWTH  HMHPOPMALKIO O  TPUMEPAX)
NPAKTUYECKOTO HMCMOJIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM >KU3HU
g obecrieyeHust Oe3omacHOCTH IpH  oOpamieHuH ¢ npubopamu U



TEXHUYECKUMM YCTPOMCTBAMHU, COXPAHEHMs 3/10pOBbS U COOJIOJEHHUS HOPM
HKOJIOTMUYECKOI0 MTOBEACHUS B OKPYXKAIOLIEH Cpee;
*  OCYILIECTBIIAATh OTOOpP MCTOYHMKOB HUHGpopmanuun B HWHTepHere B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMEIOIIUXCS
3HaHUA U NMYTEM CPAaBHEHHUS PA3JIMYHBIX HUCTOYHHMKOB BBIAEIATH MH(POPMALUIO,
KOTOpast ABJISAETCS MPOTUBOPEUMBON MIIN MOXKET OBITh HEIOCTOBEPHOM;
*  HCHOJb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOro COEpKaHus, CIIPaBOYHbIE MaTE€pHUalIbl, PECYPChl CETU
WuTepHer, Bianerh NpuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMALMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
*  CO3/aBaTb COOCTBEHHbIE KpaTKHE MUCBMEHHBIE U YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIK (PU3NYECKOTO COJCPKAHMS, B TOM YHCIIE
nyOJIMYHO AeNaTh KpaTKUE COOOLIEHHUS O pe3yibTaTaX MPOEKTOB MJIM Y4E€OHBIX
UCCJIEIOBAaHUM, NPU ATOM I'PAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHWHBIN
anmapar Kypca (QU3uKH, CONPOBOXK/IAaTh BHICTYINIEHUE NIPE3EHTALINEH;
* IpU BBINOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAHUI pacrpeaessaTh
0053aHHOCTU B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMH 33JladyaMH, CIEIUTh
3a BBINIOJHEHUEM IUIaHa ACWCTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
NESATENbHOCTh TPYIIbI, BBICTPAaWBATh KOMMYHHMKAaTUBHOE B3aUMOJIEHUCTBHUE,
YUUTBIBAsE MHEHUE OKPYKAIOLIHX.

K koHny oOydenust B 8 kiacce npeaMeTHbIe pe3ylbTaThl HA Oa30BOM YPOBHE JOJKHBI

OTpa)kaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
*  HCHOJb30BaTh MOHATHSA: Macca U pa3MeEpPbl MOJEKYJI, TEIJIOBOE ABUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMS BEIECTBA, KPHUCTAJUIMUECKHE U
amop(HbIe Tena, HACHIIICHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHsSS DSHEpIHs, TEIJIOBOW JBUIaTellb, 3JIEMEHTapHBIN
AIIEKTPUYECKUN 3apsifi, SJIEKTPUYECKOE TMOJe, MPOBOAHUKUA M JAUDJIEKTPHUKH,
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK, MArHUTHOE T10JIE;
*  pa3nuyaTh SBIEHUS (TEIUIOBOE pacHIMpEeHUE U CKaTue, TeIulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAayMBaHUE, KalNWUIAPHBIE SBJICHUSA, HWCIApEHHUE,
KOHJIEHCAllUsI, TUIaBJICHUE, KpucTaum3auus (OTBEp/eBaHHUE), KHUIICHHE,
Terionepenaya (TEMJIONPOBOJIHOCTb, KOHBEKLHSA, W3JIyYEHUE), SIEKTpU3aLus
T€JN, B3aMMOJECHCTBUE 3apsiioB, JEWUCTBUS AJIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICCTBUE MAarHUTOB, JE€WCTBHE€ MArHUTHOIO TIOJS Ha
IPOBOAHUK C TOKOM, D3JIEKTPOMAarHWTHAas HWHAYKOMSA) IO OIHCAaHUI0 HX
XapaKTepHbIX CBOHCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢u3nueckoe siBICHUE;
*  pacro3HaBaTh TNPOSBJIEHWE M3YYEHHBIX  (PU3MYECKUX  SBICHUH B
OKpY)XalollleM MHpe, B TOM 4HcCIe (U3NYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATsDKEHHE M KalWUISpHBIE SBJICHUS B MPHUPOJAE, KPUCTAIIIBI B
npupoae, wusnyuenue ComHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHuME pOCBI, TyMaHa, WHes, CHera, OJJIEKTpUYECKUE SIBJICHUS B
aTMocdepe, SIEeKTPUUECTBO KHUBBIX OpPraHM3MOB, MAarHMTHOE TMOJe 3eMIlH,
npeid mooCcOoB, poJib MAarHUTHOTO MOJIS AJIS JKU3HM Ha 3emile, MOJspHOe



CUsIHME, IIPU TOM HEPEBOAMTH MPAKTHUYECKYIO 337auy B y4eOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOICTBA (IPU3HAKK) (PU3NUYECKUX SBICHUIA;

*  OIHKCHIBAaTh M3YyYEHHBIE CBOWCTBA TEJI U (PU3NYECKUE SIBJICHUS, UCIIONb3YS
¢u3nyeckre BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS OSHEPrusi, KOJIUYECTBO
TEIUIOThI, yJEJIbHAs TEIUIOEMKOCTh BEILECTBA, YJENbHAs TEIUIOTA IUIABJICHUS,
ylenbHas TEeIUIoTa MapooOpa3oBaHHUs, yJesIbHas TEIUIOTa CrOpaHus TOILIUBA,
KOA(Q(ULUMEHT IMOJIE3HOr0 JAEWCTBHUS TEIUIOBOM MAalIMHbI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3YyXa, OJJIGKTPUUECKUH 3apsil, CHJIA TOKa, OJIIEKTPHUUECKOE
HanpsDKEHHWE,  CONPOTUBIIEHUE  IPOBOJHUKA, YJEIbHOE  CONPOTUBIIECHUE
BellecTBa, paboTa M MOILIHOCTh 3JIEKTPUYECKOIO TOKAa), MpPU ONHCAHUU
NPAaBWIBHO TPAaKTOBATh (DU3MYECKUII CMBICI HCIOJNB3YEMBIX BEJIMYUH,
0o003HaueHUs M EOUHMLBI (PU3UYECKUX BEJIWYMH, HAXOAUTh (OPMYIIH,
CBA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

*  XapakTepu3oBaThb CBOWCTBa TeJ, (U3MYECKHE SBICHUS U MPOLECCHI,
UCMOJb3ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOH  Teopuu
CTpPOEHHUSl BEILECTBA, MPUHIUI CYNEPIO3ULIUHA TOoJell (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHMs 3apsja, 3akoH Oma i ydacTka LIeNu, 3aKOH
Jlxoyna—JleHna, 3aKOH COXpaHEHUs SHEPTUM, NMPU STOM JIaBaTh CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTHUECKOE BHIPAKEHHE;

*  OOBACHATH (PU3MYECKUE MPOIECChl M CBOMCTBA TEN, B TOM 4YHUCIE U B
KOHTEKCTE€ CUTyallUi IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIAThH
IPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh OOBIACHEHHE M3 1—2 JOrMYecKHX
maroB ¢ omnopoil Ha 1-2 u3y4YEHHBIX CBOWCTBA (DU3UUYECKUX SBICHUH,
($u3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

* pewarb pacy€THbIE 3aJa4dM B 2—3 JEHCTBUSA, HCIOJB3YysS 3aKOHBI U
dbopmynbl, cBsA3bIBatONIME (PU3NUECKUE BEJIMUUHBI: HA OCHOBE aHalu3a YCJIOBUS
3aJla4i 3allMChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS
pelieHust 3ajadd, BBIOMpaTh 3aKOHBI W (OpPMyJbl, HeoOXonumble i €€
pElIeHNs, IPOBOJUTH pacuy€Tbl W CPABHUBATh IIOJYYEHHOE 3HAYEHUE
(bu3nuecKkoil BeIMUMHBI C U3BECTHBIMU JaHHBIMU;

*  pacmo3HaBaTh MNpoOJeMbl, KOTOpPhIE MOXKHO PEIIUTh IPH ITOMOUIH
¢u3nyeckux MeETOJIOB, MCHOJb3ysl OMNHCAaHHE MCCIEAOBAHMS, BBIICISTh
IIPOBEPSAEMOE ITPEATIONOKEHUE, OLICHUBATh TPABUIILHOCTD MOPAKA MPOBEACHUS
UCCJIEIOBaHUS, J1€TaTh BBIBOJIBI;

*  MPOBOAUTH OMNBITBI 1O HAOMIOJIEHUI0 (U3UYECKUX SIBJICHUM WU
¢u3ndyecknx CBOMCTB Ten (KamWUISIPHbIE SIBJICHUSA, 3aBHUCHUMOCTH JIaBIICHHS
BO3[lyXa OT €ro o0b&ma, TeMmIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U
HarpeBaHus NpH U3JIYyYEHUU OT [BETa U3JIydarlleld (MOIJIOIIAOIIEH)
MOBEPXHOCTHU, CKOPOCTh HCIMApPEHUs BOJBI OT TEeMIEpaTypbl XUIAKOCTH U
wionaau €€  NOBEPXHOCTH, D3JEKTpU3allusg Tel M B3aMMOJECHCTBHUE
AIIEKTPUYECKUX  3apsA0B,  B3aMMOJCHCTBHME  IMOCTOSHHBIX  MAarHMTOB,
BU3yaJM3alysi MArHUTHBIX IIOJIEH IOCTOSHHBIX MAarHuTOB, JAEHCTBUS
MarHMTHOTI'O MOJISI Ha TIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA



AIIEKTPOJBUIATENSl  IOCTOSIHHOTO  ToOKa):  (OpMYJIUpOBaTh IPOBEpsIEMbIE
HPEIIOI0KEHHUs, cOOMpaTh YCTaHOBKY M3 IPEUIOKEHHOro 000pyJOBaHus,
ONMCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOBL;

*  BBINOJHATH IIPSIMBIE U3MEPEHUS TEMIIEpATypbl, OTHOCUTEIBHOMN BJIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSKEHUS C UCIIOJB30BAHUEM aHAJIOTOBBIX MTPUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YNIbTAaThl U3MEPEHUN C yUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

*  IPOBOJAUTH UCCIIEOBAHHUE 3aBUCHMOCTU OJHOM (PU3UYECKON BEJIUYUHBI OT
JIPYTroi ¢ UCIIOJIB30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBIICHHUS
IPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOTO CEUEHUS M YAEIBHOTO
COINPOTHBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA, HJIYILIETO Yepe3 IPOBOAHMUK,
OT HaNpsDKEHHs Ha MPOBOJHUKE, HCCIEIOBAHUE IIOCIEN0BATEIBHOIO U
NapajuIeIbHOIO COEIMHEHWH TPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE,
co0upaTh YCTAHOBKY M BBINOJHATH U3MEPEHMUs], CIeAYs MIPEI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yNbTAaThl MOJYYEHHOHM 3aBUCUMOCTH B BHJE TaOnul U
rpaduKoOB, J1eJ1aTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHUS;

*  TMPOBOJAUTH KOCBEHHbIE M3MEpPEHHUs (PU3NYECKUX BeIUMYUH (yIerabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIIEHUWE MPOBOJHUKA, pabOTa M MOIIHOCTbH
AIIEKTPUYECKOTO TOKa): IJIaHUPOBATH U3MepeHus, coOuparb
DKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CIENys TPEUIOKEHHOW HWHCTPYKLIHH, U
BBIYHCIISATh 3HAYECHUE BEJIMYUHBI,

¢ coOmoAaTh mpaBuiia TEXHUKU 0€30MacHOCTH IMpH padoTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

*  XapakTepu30BaTh MPUHIUNBI JEHCTBUS W3YYEHHBIX INPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOpPOM Ha HMX ONUCAHUSA (B TOM YHCIE: CHCTEMA
OTOIUICHUSI JIOMOB, THIPOMETp, MapoBas TypOHHA, aMIepMeTp, BOJIBTMETP,
CYETYMK  DJIEKTPUYECKOM  DHEPIrHM,  DIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTesbHbIE ANEKTPONPHOOPHI (npumepsl), 3JIEKTPUYECKUE
NpeIOXPaHUTENN, DJIEKTPOMArHUT, 3JEKTPOJBUraTeNlb MOCTOSHHOTO TOKa),
UCTOJb3ysd 3HAHHA O CBOMCTBaX (DM3UYECKUX SBICHHUM U HEOOXOAMMBbIE
du3nueckne 3aKOHOMEPHOCTH;

*  pacno3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOHCTBA M H3MEPHUTEIBHBIE
npuOOpbl MO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIM TepMOMETp,
TEPMOC, IICUXPOMETP, TUIPOMETP, [BUTaTElb BHYTPEHHETO CrOpPaHWA,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKUX ILenel ¢
MOCNIEOBATENIbHBIM W TapajyieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pasinyas
YCIIOBHBIE 0003HAYECHHSI DJIEMEHTOB JICKTPUUYECKUX IETIeH;

*  TMpPUBOJAUTH  MpuMepbl  (HaXoAWTh  HMHPOpPMAIMIO O  MpPUMEPAX)
NPAaKTUYECKOTO MCIIOJIb30BaHUS (DU3MUYECKUX 3HAHWHA B TOBCEJHEBHOW XU3HU
uisi  obecrieueHusi O€30MACHOCTH TMpU  OOpalleHuu C [pudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHS 30POBBS M COOIIOJCHHS HOPM
HKOJIOTMUYECKOT0 MOBEACHUS B OKpYKarollel cpee;

*  OCYHIIECTBIATh MOUCK HUHPoOpMAMH  (PU3HMUECKOTO COACpKAHHUA B
WNHtepHere, Ha OCHOBE HMCIOIIMXCS 3HAHUM W NYTEM  CpaBHEHHUSA



JOTIOTHUTENbHBIX HCTOYHHUKOB BBIICISATh HMHPOPMAIUIO, KOTOpas SBIsSETCS
MPOTUBOPEUNBOM WIIK MOKET OBITh HEJOCTOBEPHOI;
*  HCHOJb30BaTh MPU BBHINOJIHEHUHM YYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISPHYIO
auTepaTypy GU3NUECKOro CoAepKaHusl, CIPABOYHBIE MaTepUAIIbl, PECYPChI CETH
WuTepHer, BiaaeTh NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaILIUY U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
* co3laBaTb COOCTBEHHBIE IHMCHMEHHBIE W KpPAaTKUE YCTHBIE COOOLIEHUS,
0000611ast “HGOPMAIUIO U3 HECKOJIIBKUX UCTOYHUKOB (PU3MUECKOTO COEepIKAHUS,
B TOM 4YHUCJIE€ MYyOJWYHO MPEACTABIATH PE3YJbTAaThl MPOEKTHOM WU
UCCIEA0BATENbCKOM  JEATEIbHOCTH, MPH 3TOM TIPaMOTHO HCIOJIb30BATh
M3Y4YECHHBIN MOHATUHHBIN anmnapar Kypca (pU3UKH, COIPOBOXKAATh BBICTYIIJICHUE
MpE3CHTALUEN;
* TpU BBHIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX
IPOLIECCOB  pacrlpelesTh O00s3aHHOCTM B TIpYIIe B COOTBETCTBUH C
MOCTABJICHHBIMHM 3a/ladyaMH, CJEAUTHh 3a BBHIINOJHEHUEM IUIaHA JEUCTBUUA U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBI BKJIaJA B
NESATENbHOCTh TPYIIbI, BBICTPAaWBATh KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBHUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHIL.

K koHny oOydenust B 9 kiacce npeaMeTHbIE pe3ysbTaThl HA OA30BOM YPOBHE JIOJKHBI

OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOITNXCS YMEHUI:
*  HCHOJb30BaTh IMOHATHUS: CUCTEMa OTcuéra, MaTepuaigbHas TOYKa,
TPACKTOpHsS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO JIBIDKEHUs, AedopMaius
(ympyrasi, mjacThyeckasi), TpPEHHE, UEHTPOCTPEMHUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTb U MEPErpy3KH, MEHTP TSKECTH, aOCOITIOTHO TBEPJOE TENO, LEHTP
TSKECTH TBEPJOTO TeNa, pABHOBECUE, MEXAHUUECKHUE KOJIeOaHUs U BOJIHBI, 3BYK,
UHPpPa3BYyK U YJIbTPa3BYK, JIEKTPOMarHUTHbHIE BOJIHBI, HIKaa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JabHO30PKOCTb, CIIEKTPbI
UCIYCKaHUSl U TIOTJIOIIEHUs, anbda-, 0eTa- W raMMa-u3Iy4deHHUs, H30TOIBI,
sJIepHas SHEPTeTHKa;
*  pa3nnyaTh SABJIECHHA (PABHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEITHOE NBUXKEHUE, CBOOOAHOE NaJCHHE
T€l1, PABHOMEPHOE [BWKEHHE II0 OKPYKHOCTH, B3aUMOJEHCTBHE TEll,
peaKkTUBHOE  JBWXKEHHUE, KoyieOaTenbHOE  JIBKEHUE  (3aTyXamolue U
BBIHY’KJICHHBIE KOJICOaHNs1), PE30HAHC, BOJIHOBOE JBI)KEHUE, OTPAKEHHUE 3BYKA,
NPSIMOJIMHENHOE pacpOCTpaHEHHUE, OTPAKEHNE U MPETOMIIEHUE CBETA, MOJIHOE
BHYTpPEHHEE OTPA’KEHUE CBETA, Pa3jioKeHUE Oeoro cBeTa B CHEKTP U CIOKEHUE
CHEKTpPAJIbHBIX LIBETOB, JAMCIIEPCUSl CBETa, €CTECTBEHHAs pPaJMOAaKTUBHOCTD,
BO3HMKHOBEHHME JIMHEHYAaTOro CHEeKTpa M3JIy4YeHHs]) [0 OINUCAHUI0 HUX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
buznueckoe sSBICHUE;
*  pacmo3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3UYECKUX  SBICHUHA B
OKpYyXarouieM Mupe (B TOM 4uciie pu3ndeckue sBJIeHUsl B IPUpOIe: MPUIUBBI U
OTNIUBBI, JABWKEHHME IuUIaHeT COJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JIBUKEHUE
JKUBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE,



ceficMMYecKue BOJHBI, I[yHaMH, 3XO, I[BE€Ta TeJ, ONTHYECKUE SIBICHUS B
npupoje, OHoJOoruueckoe JeHCTBHE BHIUMOIO, YIbTPadUOIETOBOIO U
PEHTT€HOBCKOTO  U3JyYE€HUM,  €CTECTBEHHBIM  pPaJUOAKTUBHBIA  (oOH,
KOCMHMUYECKUE JIy4d, paJUOAKTUBHOE M3JIy4€HUE TMPHUPOAHBIX MHHEPAJIOB,
NEHCTBUE PAAMOAKTHBHBIX M3JIYyYEHHH Ha OpraHu3M 4YelOBeKa), NpU 3TOM
NEePEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIIEIATH CYLIECTBEHHBIE
CBOICTBA (NMPU3HAKN) PUINYECKUX SBICHUIA;

*  ONKCHIBATh M3YYEHHBbIE CBOMCTBA TeNl U (PU3MUYECKUE SBIICHUS, UCIOIb3Ys
¢u3znueckue BENWYUHBI (CpeAHsII W MIHOBEHHas CKOpPOCTb Tella IpHU
HEpaBHOMEPHOM JIBJKEHUHM, YCKOpPEHHUE, IepeMelleHne, IMyTb, YIJIOBas
CKOpPOCTb, CHJIa TpEHHs, CHJIa YINPYroCTH, CHUJIAa TSDKECTH, YCKOpPEHUE
CcBOOOJIHOTO MaJeHMsI, BEC Tela, UMIYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHUYECKas
paboTa W MOINHOCTb, NOTEHUHUAJbHAsI »JHEPrusl Tena, MOAHATOr0 Hal
IOBEPXHOCTbIO ~ 3€MJIM, T[OTEHLHUANbHAas JHEPrus  CXKaTol  IMPYKUHBI,
KUHETUYECKas SHEprus, MOoJHAs MEXaHWYecKash SHEeprus, Mepuoja M YacToTa
KoJIeOaHUH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThH CBETa,
NoKa3areiab MPETOMIIEHHUSI Cpelbl), NpPH OINUCAHUU MPaBUIBHO TPAKTOBATh
(Gu3NYeCKUii CMBICI UCHONb3yEMbIX BEJIWYMH, OOO3HAYEHHS U EIUHMIIBI
¢u3NuecKux  BEIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C APYTUMHU BEITMUYUHAMHU, CTPOUTH I'pa)UKU U3y4EeHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEITUYHH;

*  XapakTepu30BaTh CBOMCTBa TeJ, (QU3UYECKHE SBIEHUS U IPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHEHMs] DSHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLUI CYNEPIO3UIUU CHUJI, TMPUHIUI OTHOCUTENBHOCTH ['anuies, 3aKOHBI
HreloTOHa, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHbI OTPAXKEHUSI U TNPETOMIICHUS
CBETa, 3aKOHBl COXpPAHEHUS 3apsJ0BOIO M MAacCOBOI'O YHMCENl IPHU SAJIEPHBIX
peakuusax, Ipu 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alKMChIBATH
€ro MaTeMaTH4eCKOEe BBIPAKEHUE;

*  OOBACHATH (PU3MYECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO--CJIEICTBEHHbIE CBS3M, CTPOUTH OOBACHEHHWE U3 2—3 JIOrMYECKHX
mIaroB ¢ omnopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SBJICHUH,
($u3nUecKrUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

*  pemarb pacu€THbIC 3a/1a4u (OMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCTOJb3ysd 3aKOHBl M (OPMYJIbI, CBS3bIBAIOIIME (PU3MUECKUE BETUYMHBI: Ha
OCHOBE aHajM3a yCJIOBUS 3a/ladyd 3alUChIBaTh KPATKOE YCJIOBUE, BBISBISATH
HEIOCTAIONME WIM H30BITOYHBbIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HEeoOXOuMbIe ISl  peUIeHHsl, MPOBOJAUTH  pacuéThl U  OICHHUBATh
PEATUCTUYHOCTh MOJTYYSCHHOTO 3HAYECHUST (PU3UUYECKON BETHUMHBL;

*  pacno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXHO pPEIIMTh [P MOMOIIU
(¢U3NYECKNX METOAOB, HCIONb3ysSd ONHCAHWUE HCCICIOBaHMS, BbIICTATH
npoBepsieMOoe MPEANONI0KEHUE, OIICHUBATh MPABUILHOCTD MOPSAIKA MPOBEICHUS
UCCIICZIOBAaHUS, JIeTIaTh BBIBOBI, HHTEPIPETUPOBATH PE3YyIbTAaThl HAOIIOACHUN U
OTIBITOB;



*  TMpPOBOAUTH OMNBITHI TO HAOMIOJNEHUI0 (U3MYECKHX SIBICHUM WM
¢dbusznueckux CBOMCTB Ten (M3ydyeHUE BTOpOro 3akoHa HpioTOHa, 3akoHa
COXpaHCHHsSI JHEPTrUHW, 3aBHCHUMOCTh TEepHoJa KojeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U JKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTYABl MajbIX KOJ€OaHUM, NPSAMOIMHEMHOE pPacIpOCTpaHEHHE CBETa,
pasnokeHue Oelloro CBeTa B CIEKTP, H3Y4YEHHE CBOWCTB H300paKEeHUS B
TUTIOCKOM 3€pKajie M CBOMCTB M300pa)KE€HHs MpeAMeTa B COOHMparomiei JTnH3E,
HaOII0/IeHNE CIUIOUTHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYCHHUSI): CAMOCTOSITENIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpyIOBaHHS, OMUCHIBATH X0
OTIBITA U €TO Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBI,

*  TPOBOJWUTH TPU HEOOXOIUMOCTH CEPHUIO0 TPSIMBIX U3MEPEHUH, OMpeesis
cpenHee 3HAUYeHHME  UM3MepseMoil  BenuuuHBl  ((DOKyCHOE  paccTosHuE
coOuparonieil  JMH3bI), OOOCHOBBIBATH  BBIOOp  crmoco0a  M3MEpEeHHs
(M3MepuUTEIHLHOTO TPUOOpPa);

*  TPOBOJWUTH WCCICIOBAaHUE 3aBUCHUMOCTEH (PU3WYCCKUX BEIMYHH C
UCIIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCHUMOCTb MYTH OT BpPEMEHHU IpHU
PAaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HadallbHOW CKOPOCTH, Mepuoja KojieOaHUi
MaTEMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJia OTPAXKCHHS
CBETa OT yIja MajgeHUs W yIiia MPeIOMIICHUS OT yrila MaJeHus): TUIaHuPOBAaTh
UCCJIEIOBAaHUE, CAMOCTOSITEIbHO  COOMpaTh  YCTAaHOBKY, (UKCHPOBATh
PE3yJIBTATHI MOTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B BHJC TAOIUIl U
rpaduKoB, e1aTh BHIBOBI MO PE3Y/IbTaTaM UCCIEIOBAHNUS,

*  TPOBOJWUTH KOCBCHHBIC W3MEpPEHUS (M3MYCCKUX BEIUYHH (CPEIHSS
CKOPOCTh U YCKOpPEHHE Tejla MPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOpPEHHE
CBOOOTHOTO  TMAajeHUs, JKECTKOCTh TPYKUHBI, KOd(hHUIMEHT  TpeHHS
CKOJIBKEHHUS, MeXaHU4ecKasi paboTa ¥ MOITHOCTb, YACTOTA U NIEPUO]] KOJieOaHU
MaTEMaTHYECKOTO W TPYKHHHOTO MAasTHUKOB, ONTHYECKas CUia coOHMparomei
JVH3bI, PAJUOAKTHBHBIM  (OH): IJIAHUPOBATH H3MEPEHHs, COOHMpaTh
OKCIIEPUMCHTAIGHYI0 ~ YCTAHOBKY W BBINIOJIHATH  W3MEPCHHS,  CICIys
MPEIJIOKEHHON MHCTPYKIIMHU, BEIYUCIISATh 3HAUCHUE BEIMYUHBI U aHAJIN3UPOBATH
MOJTYYCHHBIC PE3YJIbTaThl C YUYETOM 3a/IaHHON TOTPEITHOCTH H3MEPCHHI;,

*  coOmoaath mpaBuia TEXHUKHA 0€30MacHOCTH TpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

*  pa3nmuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (PU3UYECKUX MOJIENICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPAOE TENO, TOYCUHBI HMCTOYHUK CBETa,
Jyd4, TOHKAas JIMH3a, TUTAHEeTapHasi MOJIENIb aToMa, HYKJIOHHAsi MOJIeTIb aTOMHOTO
A1pa;

*  XapakTepu30BaTh TPUHIMIBI JICHCTBUS HW3YYCHHBIX TNPUOOPOB W
TEXHHUUYECKHX YCTPOMCTB C OMOPOI HA UX ONMHUCAHUS (B TOM YHUCIE: CIHIOMETD,
JMATYUKU TIOJIOKCHUS, PACCTOSIHHMSI M YCKOPEHHWsS, pakKeTa, 3XOJIOT, OYKH,
nepuckor, Qoroanmnapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETP,
kaMmepa BuiibcoHa), MCHONMB3Ysl 3HAHUS O CBOMCTBaX (DU3MYCCKUX SBICHUH U
HE0OX0IMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;



*  HCIOJb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB IMpHU
pElIeHNH Yy4eOHO--IIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI JJI1 IOCTPOEHUs
M300paKeHUH B TUIOCKOM 3€pKajie U cOOMparolieil JTH3E;

* NpPUBOAUTH  MNpuMepbl  (HaXoAWTh  HMH(OpPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HMCIOJIB30BaHUS (PU3UYECKUX 3HAHMM B MOBCEAHEBHOM >KU3HU
Uisl  obecrieyeHus: O€30MACHOCTHM MpU  OOpalleHuu C [OpudopamMu U
TEXHUYECKHUMH YCTPOWCTBAMH, COXpPaHEHHsS 30POBbS U COOJIOJEHUS HOPM
HKOJIOTMUYECKOI0 MTOBEAEHUS B OKPYXKarOUIeil cpee;

*  OCYIIECTBIATH TMOUCK HHPOpMAUU (HU3UYECKOTO COJAEpKaHUA B
WuTepHere, caMocToATENbHO (OPMYIHPYSI OUCKOBBIN 3allpoc, HAXOIUTh MYTH
OTpeJieNieHus.  JIOCTOBEPHOCTH  TOJIy4YeHHOM HH(OpMAIMM Ha  OCHOBE
UMEIOIIUXCS 3HAHUH U TOTIOJTHUTENIBHBIX HCTOYHHUKOB;

*  HCMOJb30BaTh MPHU BBHINMOJTHEHUHM Y4EOHBIX 3a/IaHUN HAYyYHO--TIOMYJISPHYIO
JIUTEpaTypy GU3HUECKOrO COAECpKAHUs, CIPABOYHbIE MaTepUabl, PECYpPChl CETU
WuTepHer, BianeTh NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

*  co3/laBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
MHOpPMALIUM U3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO  COAEpKaHUs,
nyOJIMYHO TMPEACTABIATh PE3yJbTAaThl MPOEKTHONW WU HCCIEA0BATEIHCKON
JIEATENBbHOCTH, TPU 3TOM T'PAMOTHO HCMOJIb30BaTh HW3YUYEHHBIA MOHATHUHHBIN
anmapar u3y4aemoro pasjeia (U3MKH M CONPOBOXKIATb BBICTYIJICHUE
npe3eHTalueil ¢ yaéToM 0coOOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.
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AOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC

Ohttps://m.edsoo.ru/ff09fe0a

BEIIleCTBA
8 JIBr>KeHHE YacTHIl BEIIECTBA bubmorexa HOK
Ohttps://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIOJICHUIO TEIIJIOBOTO PACITUPECHUS
ra3oB)»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
17 Bl O6o006menne 1o pasuery bubmmorexa [IOK
«IIepBOoHaYanbHBIE CBEACHUS O CTPOCHUU Ohttps://m.edsoo.ru/ff0a0378
BCIIIECTBAY
Paznen 3. /IBukenune u B3auMojieiicteue Tea 21 yac
12 Mexanundeckoe JBr>xeHue. PaBHomepHoe bubnnoreka [IOK
1 HEPaBHOMEPHOE JIBUYKEHUE Ochttps://m.edsoo.ru/ff0a05c6
13 Ckopocts. Equnuies: ckopoctu Bubamoteia [OK
Ohttps://m.edsoo.ru/ff0a079c
14 Pacyer myTH U BpEMEHU JIBHKCHUSI bubmorexa LIOK
004https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH bubmoreka [IOK
Temn 0Ohttps://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubnmorexa [IOK
o0BeMa Tena 1Mo ero MIOTHOCTH 0O0https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa9‘1. pabota «OnpenencHre
IJIOTHOCTH TBEPIOTO TEJIay»
1g  Peuuenne 3aza4 1o teme "[L1otHOCTS bubmmorexa [IOK
BemecTsa" Ohttps://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMo/ieiicTBus Ten. Cuia ynpyrocTu.
3axoH ['yka
JlaGopaTopnas pabora «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(nehopmanuu) Ipy>KUHBI OT
MIPHIIOKCHHOM CHITBDY
21 SBnenune Tarorenus. Cuna TSHKECTH
 Chte o e e bismores 10K
" Ohttps://m.edsoo.ru/ff0al778
23 Cuia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnuoreka [IOK
du3nyecKue XapaKTepUCTUKU TUIAHET Ohttps://m.edsoo.ru/ff0a1502
24 Usmepenue cui. JJAHAMOMETD Bubmoteia LOK
Ohttps://m.edsoo.ru/ff0al8cc
25  Bec tena. HeBecomMocTh bubmrorexa HOK
Ohttps://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 1O bubmoreka [[OK
0JIHOM npsimoii. PaBHOAEHCTBYIOIIAS CHIT 01https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme
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"PaBHOnelcTBYIOIIAs CHIT"

28 Cuita TpeHus u e€ Bubl. TpeHue B bub6nunorexa IIOK
MIPUPOJIC U TEXHUKE 019https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «M3yueHue
29 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS bubanoreka IIOK
OT CHWJIBI IaBJICHUS U XapakTepa 018https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONIECH CHUJIIBI
Pemenue 3amau no remam: «Bec Tenay, Bubmorexa [IOK
31 «paguccioe HgoqpameHHe I, 010https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOCUCTBYIOIIAS CHID»
KonTponbHas pabota o temam:
32 «Mexanunueckoe qBUKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxeHue cuimy, «CHITbI»
Pasnen 4. laBiienue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB 21 yac
33 Hasrenue. CriocoGEl yMeHBIICHNA 1 bub6mmnorexa IIOK
YBEIUYCHUS NABICHUS Oahttps://m.edsoo.ru/ff0a20a6
34 JlaBneHune raza. 3aBUCUMOCTD JaBJICHUS bu6moreka LIOK
rasa ot o0bEma, TeMIepaTypbl Ohttps://m.edsoo.ru/ff0a2376
35 Ilepenaua maBneHust TBEPALIMU TEIAMU, bu6moreka LIOK
JKUJKOCTSAMHU U razamu. 3akoH [lackans Obhttps://m.edsoo.ru/ff0a25b0
36 /JlaBJICHHE B KWIKOCTH H rase, bubmoreka [IOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSIKECTH Ohttps://m.edsoo.ru/ff0a2718
g7  Pemenne 3anat no teme «/lasienue B bubmoreka [IOK
JKUIKOCTH U Ta3e. 3akoH Ilackamsa» Ohttps://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocy ! Ohttps://m.edsoo.ru/ff0a2970
. bubnunoreka [JOK
39 lunpapsiraeckiit npece Ohttps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBON KUIKOCTHBIN
Hacoc
41 ATMocdepa 3eMu ¥ IPUUUHBI €€ bubnmnorexa IIOK
CYIIECTBOBaHUS 025https://m.edsoo.ru/ff0a2b5a
42 bu6mmoreka [IOK
Bec Bosyxa. Atmoceproe aasrenne 025https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMoc(hepHOro 1aBiIeHuUs. bub6mmnorexa IIOK
Omnert Toppuuennu 028https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOro aBIeHUS bub6nmnorexa IIOK
OT BBICOTHI HaJl YDOBHEM MODSI 024https://m.edsoo.ru/ff0a2fc4
45  bapomerp-amepon. Armocheproe bubnmnorexa IIOK
JIaBJICHUE HA PA3JIMYHbBIX BBICOTAX 024https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme " AtmochepHoe
nasieHue"
JlelicTBue ®UIKOCTH U Ta3a HA Bu6smorexa [JOK
47 TIOTPYKEHHOE B HHUX TEJI0. ApXUMe0Ba

chJia

Ohttps://m.edsoo.ru/ff0a3276
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Jlaboparopnast pabota «Ornpezaenenue

bubmuoreka [JOK

48 BBITATIKHBAIOLICH CHIIBL, JICHCTBYIOLICH Ohttps://m.edsoo.ru/ff0a33fc
Ha TeJIO0, MOTPY>KEHHOE B KUJKOCTbH)»

Jlaboparopnast pabota 1mo Teme

49  «VcenenoBanue 3aBUCHMOCTH Beca Tela bubmuorexa [IOK

B BOJI€ OT 00bEMa MOTPYKEHHOU B Ohttps://m.edsoo.ru/ff0a3514

JKUJIKOCTh YacTH TeJla»

50 bubmuoreka [JOK
[LtaparHe Ter 03https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabota

51 "KoHncTpyrpoBaHue apeoMeTpa Uiu

KOHCTPYUPOBAHUE JIOJIKH 1
onpezaeneHue e€ rpy30n0abEMHOCTH"
5 Pemenue 3anau no remam: «llnaBanue Bubmorexa [IOK
CYHOB. Bo3z[yxonnaBaHnue», «/laBnenne Ohttps://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJIKOCTEU U ra30B»
KonTponbHas pabora no teme

53 «/laBneHue TBEPABIX TN, KUIAKOCTEH U
ra3oB»

Pa3znen 5. PaGora u momHocTh. JHeprus 12 yacos

54 bubmuoreka [JOK
Mexanuuecias pabora 03https://m.edsoo.ru/ff0a3f82

55 bub6mmoreka [IOK
MomHOCTS. EAHHHIEL MOXIHOCTH 03https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuét MOLIHOCTH,

56  passuBaemoii Mpy MOIBEME 110
nectauie"”

57 [Ipoctele MexaHu3Mmbl. Peryar.

PaBHOBecue cui Ha peryare

. Prryaru B TexHuke, OBITY U IPUPOJIE. Bubmiorexa [IOK
Ha6opa3 opuas padora «Hccrepoparme Ohttps://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara

5g  Pellenne 3a1a4 1o Teme «Yciosus bubnunoreka [IOK
PaBHOBECHS pblyara» Oahttps://m.edsoo.ru/ff0a48a6
KoaddutmenT nonesznoro neicTBust

60 Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTHY

61 Pemenue 3amgad mo teme "Pabora, bubnunoreka [IOK
mMotmtHocTh, KIT/1" 04https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunetnueckas bubnmnorexa IIOK
Y IOTEHIMAIbHAs YHEPTUS Ohttps://m.edsoo.ru/ff0a4252

63  3AKOH COXPaHEHWs MEXaHHYeCKOi bu6muorexa [IOK
SHEepPrun Ohttps://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OINPEACIICHHE

64 M3MEHEHUS KUHETUYECKON 1

IMOTEHIMATIbHON SHEPTUU IPH
CKaTbIBaHHWHU TeJia 110 HaKJIOHHOMI
mIockoctTu"
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Kontponbnas padota nmo teme «Pabora u

65
MOITHOCTb. DHEPTUS»
Pe3epBHoe Bpems 3 yaca
66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1o bubmmorexa [IOK
teme "MexaHnuyeckoe JIBUxKeHue" 046https://m.edsoo.ru/ff0adee6
gy Lot o Tt e bsmorera LOK
KUIKOCTeH H 1a30B" ’ 04https://m.edsoo.ru/ff0a4ffe
63 PesepBHblil ypok. Pabora ¢ TekcTamu 1o
teme "Pabora. MomHocTh. DHeprus"
8 KJIACC
Ne Tema ypoka Aata DJIeKT
/i man | daxT poHHBbIe HM(POBHIE
oOpa3oBaTe/ibHbIE pecypchl
Paznen 1. TensioBble siBjieHUs 28 yacoB
OCHOBHBIC TIOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUHU U UX OITI)ITEI)IC Bubnuorexa LIOK
Ohttps://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI
3 Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA Ohttps://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA Ha OCHOBE MOJIOKCHHI
MOJICKYJIIPHO-KUHETHUECKOU TEOPUH
5 Kpucrannunueckue u amopdHsbie Tena Bubnuorexa LIOK
Ohttps://m.edsoo.ru/ff0a5800
5 CmaumnBaHue U KaMWUISIPHOCTbD. bubnnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE Ohttps://m.edsoo.ru/ff0a5530
7 TennoBoe paciliupeHue u cxaThue bubmmorexa HOK
05https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHSI
YaCTHI]
9 Buytpennss sneprusi. Crioco06st bubnnorexa [JOK
W3MEHEHUs BHYTPEHHEN SHEPruun 05https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubmorexa IOK
Ohttps://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HUCTIOIL30BAHUE TETIIIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB ¥ MATEPUAJIOB B LIEJISIX Ochttps://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KommaectBo TemnoTel. Y aenpHast bu6mmoreka [{OK
TEIIIOEMKOCTh Ohttps://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOroO OanaHca. bub6nuorexa [IOK
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TemmooOMeH 1 TEIIIOBOE paBHOBECUE

Ohttps://m.edsoo.ru/ff0a7088

Jlaboparopnas pabota

14 "UccnenoBanue siBJICHUS bubmuoreka [JOK
TETI000MEeHa MPU CMEIINBAHUT 06https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus Tena
Y BBIIEISIEMOTr0 UM IIPU OXJIAXKICHUU

16 JlabopaTopHas pabora "OnpeneneHue bubmuoreka [JOK
YAETBHOU TEMI0EMKOCTH BemecTa" 060https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TeIioTa bubnmoreka [JOK
CTOpaHHUS 075https://m.edsoo.ru/ff0a7b5a
[nnaBnenue u oTBEpACBaHUE

18 KPUCTAJUTHYECKUX I;):n. VnenbHas bubmorexa HOK
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TEeIJI0Ta TUIaBJICHUS

19 JlaboparopHas pabdota "Omnpenenenue bubnnoreka [JOK
yE€JIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" Ohttps://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue U KOHACHCAIHS. bubnuorexa [JOK
Hcnapenne Ohttps://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora

21 napooOpazoBaHMsI U KOHICHCALIUH. bubnuorexa [JOK
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BnaxxnocTs Bo3myxa. JlabopaTopHas

22 pabota "Onpeﬂ:;,:HHe e bubmrorexa IOK

. ; Ohttps://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BIIaXXHOCTHU BO3IyXa

93 Pemenue 3agad Ha onpeneneHue
BIIQYKHOCTH BO3/TyXa
[TpuHIHIB pabOTHI TETIOBBIX

24 neurateneif. [lapoBas TypOuna.

JIBuraresib BHYTPEHHETO CrOpaHUs
KIIJ] TenioBoro mBuraTens.
25 Tenﬁomﬂe ,Z[BI/IFaII“[eJ'II/I U 3allUTa bubmorexa HOK
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OKpY’Karolel cpeibl

26 3aKOH COXpaHEHMSI U MTPEBPALLICHUS
SHEPTHUH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOILHOM paboTe

97 1o TeMe ""TeroBbIe SBICHUS. bu6mmoreka [IOK
N3meneHune arperaTHbIX COCTOSHUI Ofhttps://m.edsoo.ru/ff0a83f2
BemecTsa"

KonTponbHas pabota mo Teme
28 "TCHJ'II)OBLIC HBECHI/I&I. N3menenue Bubmorexa LIOK
. " Ohttps://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHHI BEIIECTBA
Paszgea 2. DiekTpruyeckre 1 MAarHUTHbIE siBJieHUus 37 yacoB
29 Onektpuzarus Ten. [[Ba pona
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QJICKTPHUYCCKUX 3aps10B

VYpok-uccnenoBanue "IiaeKTpU3aLusl

30 TEJl MHAYKIHEH U TIPH
COMPUKOCHOBEHUH"

31 B3aumMozeincTBue 3apsyKEHHBIX TEll. bubmmorexa [IOK
3akon Kynona Oehttps://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3JIEKTPUYECKOTrO bubmuorexka [JOK
nosist. [IpuHIMN cynepno3uuu 080https://m.edsoo.ru/ff0a8ala
3JIEKTPUYECKUX IMOJIEN
HocuTenu snekrpuyueckux 3apsjios.

33 OnemeHTapHbii 3apsaa. CtpoeHue
aToMa

34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH bu6mmoreka [JOK
COXpaHEHUS JJICKTPUICCKOTO 3apsia 086https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha npuMeHEHNE bu6mmoreka [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB Ohttps://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUSI €T0

36 Cym@CﬁBOBaHI/IFL I/ICT(ZI‘IHI/IKI/I bubnotexa LIOK

Oahttps://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeficTBUS PIEKTPUIECKOTO TOKA Bubnuotexa LIOK
Obhttps://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 ANEKTPUYECKOTO OISl HA TPOBOAHUKHU
U TUDJICKTPUKH"

39 DNeKTpUYECKU TOK B MeTaJlIax, bubnunoreka [JOK
JKUIKOCTSIX M razax Ohttps://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u peli)“yHHl:I))OBaIle)He CHJIBI Bubamorexa HOK

| 086https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUYECKOE HaAIPSKEHUE.

42 Bonbr™merp. JlaGopaTopHas pabora bub6nuorexa [IOK
"N3MepeHune u peryInpoBaHue 09https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTHBiieHHE MPOBOTHUKA. bubnuoteka [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA Ohttps://m.edsoo.ru/ff0aa738
JlaGopatopHnast paboTa "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIICHUS bubnmnoreka [JOK
MPOBOAHUKA OT €ro JIUHBI, IUIOIIAIN Ohttps://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
3aBHUCHUMOCTD CHJIBI TOKA OT BuGmorexa LOK

45 HanpspkeHus. 3akoH OMa 715 yyacTka
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bubmuoreka [JOK
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DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOICTBaxX U Ha TPAHCIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AeKTpoABHTaATENS"
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ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

bu6mmoreka [JOK
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OnexTporenepatop. CriocoObl
MOJIYYEHUS DJIEKTPUYECKON SHEPTUH.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUYECKHUE U
MarHuTHbIE sIBJIEHUS"
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KonTponbHas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbIE
SIBJICHUS "

bubmuorexa [JOK
Ohttps://m.edsoo.ru/ff0acb14
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Pe3epBHoe Bpemsi 3 yaca
Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "TernoBsie sBiIeHUS"
Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTosTHHBII
ANEKTPUYECKUH TOK"

bu6mmoreka [IOK
05https://m.edsoo.ru/ff0acc5e

bu6mmoreka [IOK
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PesepBHrliit ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHsbI€ siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 68
[TPO'PAMME

9 KJIACC

Ne i/

Jara

Tema ypoka

miad | ¢akr

DJIeKTpOHHbIe U (POBbIE
oOpa3zoBaTejibHbIE

pecypcbl

Pa3zgen 1. Mexaunueckue saBjenus 40

Mexanuueckoe JBHKEHUE. 2.09 3
MarepuanbHasi TOUKa
CucreMa orcuerTa. 3 5
OTHOCHUTENLHOCTD

MEXaHUYECKOTO JIBHKCHUS

yacoB
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BCEMUPHOT'O TATOTEHHUSI.
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IPaBUTALMOHHOTO LEHTpPa
(ConneuHas cucrema).
lNanaktuxn"

22

24

Ohttps://m.edsoo.ru/ff0af044
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Pemenne 3agau mmo teme "Cuna
TSDKECTH Y 3aKOH BCEMUPHOTO
TSIroTeHus"

[TepBas kocMHuUecKas
ckopocTb. HeBecoMocTh 1
Meperpy3Ku
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bu6nuoreka [IOK
058https://m.edsoo.ru/ff0af5f8

bu6nmoreka [IOK
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PaBHOBECHE MaTepuaIbHOI
TOYKH. AGCOIIOTHO TBEPAOE
Teso. PaBHoBecue TBEPAOro
TeJa C 3aKpeIIEHHON OChIO
BpaILCHUS

MowmeHT cunsbl. LlenTp
TSDKECTU

Pewienue 3agau o reme
"MowmenT cuinsbl. Llentp
TsKecTH"

bu6nmoreka [IOK
Ohttps://m.edsoo.ru/ff0afe36

bubmuorexa [JOK
Obhttps://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme
"MexaHHn4ecKoe ABHKCHHE.
Bsaunmonetictue Ten"

bubmuorexa [JOK
Ohttps://m.edsoo.ru/ff0b0408
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KonTponbHas padora no teme
"MexaHn4yecKoe IBUKEHUE.
BsaumoneiictBue ten"
Nmnynsc Tena. UMiynse
CUJIBL. 3aKOH COXpaHEHUs
UMITyJbca. YIPYroe u
HEYNpyroe B3auMoJCCTBIE
Pemenwue 3anay no teme
"3aKOH COXpaHEeHUs
umnyisca'
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bu6nuoreka [IOK
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VYpok-koHpepeHIus
"PeakTHBHOE IBM)KEHUE B
IPUPOJIE U TEXHUKE"
Mexanuueckast paboTa u
MOIIIHOCTb

PaGora cuibl TSXKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS
JlaGoparopHas paboTa
«Omnpenenenue paboThl CUITBI
TPEHMSI IPU PABHOMEPHOM
JBUKEHHUH Tena 1o
TOPU30HTAIIBHOU
MOBEPXHOCTU»

CBsi3b 3HEPTUH U PaOOTHI.

bu6nuoreka [IOK
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bu6nuoreka [IOK
008https://m.edsoo.ru/ff0b0db8
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MAcCCBI 1 DHCPIruun

017https://m.edsoo.ru/ffOcld7a

Pemenue 3amau no teme "AnepHnie

89 R
peaxkuu
90 Peakuuu cuHTe3a U AeieHus saep. bu6nmoreka [IOK
Wcrounuku sHepruu CosHua U 3BE311 01https://m.edsoo.ru/ffOc1e88
Ypok-koubepenmus "Anepras
91 JHEpreTuka. JlelcTBus paJuoakTUBHBIX
W3JIy4YECHHUM Ha KUBbIC OPTaHU3MBI"
[ToaroroBka K KOHTPOJIBHOM paboTe MO
92 TeMe "DJIEeKTPOMArHUTHOE TOJIE. bubmuorexa [JOK
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE Ohttps://m.edsoo.ru/ff0c223e
sBICHUS"
Kontponbaas padora mmo Teme
93 "JJIeKTpOMarHuTHOE TIOJIE.
SHGKTpOMaI‘HI/ITHLIe BOIHEL. KBaHTOBEIE
sIBJICHUS"
Pazjen 6. [loBTopuTeibHO-00001aI01IHI MOAYJIb 9 YacoB
94 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubnmnoreka HOK
pabotsl o Kypey "B3aumoneiicreue ten" Ohttps://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IIeHNE. Permenue
95 pvaeTII){bIX 1/1, Ka‘IeCI:IFlBeHHI)IX 3a/1aq 1mo bubmorera [IOK
\ " Ohttps://m.edsoo.ru/ff0c2572
TeMme "TernnoBble npoiecchl
[ToBTOpenue, 0600menHue. Pemenue
96 pacquII){Hx I/I’ KaqecHTIBeHHLIX 3aza4 1o bubmorexa LHOK
" on 02https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBbIxX ABUTaTeneu
IToBTOpeHue, 0600IIeHNE. Permenue
97 pvaeTII){bIX 1/1, Ka‘IeCI:IFlBeHHI)IX 3a/1aq 1mo bubmorexa OK
\ \ 02https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlabopaTtopHbie bubnmoreka [JOK
paboTsl 1o Kypey "CBeToBble siBIEHUS" 02https://m.edsoo.ru/ff0c2c52
IToBTOpEeHU Hue. Pabot
99 Te(I)(CT(:lE/IeI/I n(e)’ Toe?v(l)e6 'I'I;ZKOIG{LI ig)(:pz.l-(l:eHI/IH B bubmmorexa [IOK
" 026https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, 060o6menue. Padora ¢ bu6nuoreka [IOK
tekctamu 1o Teme "Konebanus u BOJTHBI" 02https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6meHue. Pabora ¢ bu6nuoreka [IOK
TekcTamu 1o TeMe "CBeTOoBbIC sIBIICHUS" Ohttps://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Padora ¢
102  rtexcramu mo Teme "KBaHTOBas U sijmepHast

¢uzuka"
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