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HNOSACHUTEJ/IBHAS 3AITMCKA

BreypouHast #eATENFHOCTh SIBISCTCS COCTABHOW YacThi0 00pa3oBaTENbHOTO IIpolecca W OXHON u3 (dopm
OpraHu3aI CBOOOTHOTO BpeMeHH olydaromuxcs. B pamkax peammsanuun ®I'OC OOO BHeypodyHAs AEATEIBHOCTh —
9TO Oo0Opa3oBarenbHasi IEATeNbHOCTh, OCYLIECTBIsIeMas B (opMax, OTIMYHBIX OT YPOUYHOH cUcTeMbl OOy4YeHUs, U
HarpaBjeHHasl Ha JIOCTIKEHUE TTIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTe/IbHBIX MPOrPaMM OCHOBHOT'O OOIIETO
o0pa3oBaHMs. DTO COBOKYIHOCTh BCEX BHJIOB JESITEIbHOCTH yYallUXCS, B KOTOPBIX pPELICHHE 3a4ad BOCIHUTAHUSI
JIOCTHTaeTCsl HanboJiee yCIenHo.

B HenpepriBHOM 00pa30BaHUM JMYHOCTH OTPOMHYIO Ba)KHOCTH NMPHOOPETAIOT BOIMPOCHI C BBIOOPOM mpoduiis
JanpHEeimero o0y4eHus Ha cTapuiei cTyneHn obmiero oopa3oBanus. JlaHHas mporpaMMa paccunTaHa Ha MOATOTOBKY
y4ammxcst K BIOOpy (PU3nKo-MaTeMaTHIecKoro Mo M YCIICIIHON CIaui 3KCIIEPUMEHTAIbHON JacTH SK3aMeHa II0
(uznke.

B mxoneHOM Kypce (usnku 7-9 kiaccel Manio yAesieTcsl BpEMEHH ALl ITPOBEICHNUS aHAIN3a 3KCIICPUMEHTAIBHBIX
JAHHBIX, XapaKTEPHU3YIOMMX 3HAYCHHUS (DM3MUECKUX BEJINYWH, MPH BBHIIOJHEHHH J1a0OpPaTOpPHBIX padoOT, YTO B CBOIO
odepens CyXaeT MPEACTABICHUS O BO3MOXKHOCTH TIONYYEHHS HENPAaBIIBHBIX pE3YJNbTaTOB IPH MPOBEICHUH
JKcrnepuMeHTa. JlaHHas nporpaMma TO3BOJSIET JIMKBUAWPOBATH JAHHBIM TNPOOET M TO3BOJSET HOATOTOBUTH
00yJaroImuxcs K NpoQHILHOMY 00yUCHHIO.

Oco0eHHOCTh Kypca COCTOMT B TOM, YTO PACIIUPAETCS KPYro30p 00ydYarolUXcs, MOMOIHIIOTCS 3HAHUS O METOJIaxX
HN3MEPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH, O CYIIECTBOBAHUU PA3JINYHBIX HOFpeIHHOCTefI BO3HHUKAIOMINX B IMTPOLECCEC MPOBCACHUSA
SKCIEPUMEHTA 1 00pPa0OTKE MOTYICHHBIX JAHHBIX.

B naHHON mporpamMme mnepepaboTaHbl aBTOpCKUEe Matepuanbl mporpamm: Kabapamna C. U, Illepep H.U
“Usmepenne pmmuecknx Benmmynn’; [manemmesa H.K., uk FO0.U., KoBapckmii I0.A. «®Pusndeckne BEIUIHHB U UX
u3MepeHus». M3 MaHHBIX MPOTpaMM B3STHl TEOPETHUYECKHUE BOIPOCHI, COAEPXKAHUE JTa0OPATOPHBIX pabOT C y4yeToM
3HaHUH 0OyYarONIMXCs Ha JAHHOM 3Talle U HaIW4ue JabopaTopHOro 000pyI0BaHHS B KaOMHETE (HH3HKH.

B kabunere pu3nku UMEIOTCS BCe YCIOBUS [UIS peali3aliy JaHHOH POTPaMMBI.

[Iporpamma OCHOBaHAa Ha AaKTUBHOM MAEATEIBHOCTH JETCH, HANPaBICHHOW Ha 3apOXICHHE, HAaKOIUICHUH,
OCMBICJICHHE W HEKOTOPYIO CHCTEMATH3AIHIO (DU3MUECKOH nHpopManum.

JlaHHas mporpaMMa nefaarorm4ecks nesaecoodpasHa, T.K. OHa o0eclednBaeT pa3HOCTOPOHHIOIO IPOIEIEBTUKY
(bI/ISI/IKI/I, TO3BOJIACT UCIIOJB30BATh B UHANBUAYAJIbHOM IO3HABATCIILHOM OIIBITC pe6eHKa Ppas3IMYHbIC COCTABJIAIOIIUEC €TI0
CrocoOHOCTE; 00JIbIIOe BHUMaHHE YJessieTcsi GOpMHPOBAHHUIO HABBHIKOB BBIITOJHEHHSI TBOPUYECKHX M JaOOPaTOPHBIX
paboT, perIeHnIo YriyOIeHHBIX 33/1a4 10 (u3nKe, 4To CrocoOCTBYeT (POPMUPOBAHUIO Y 00YUAIOUIMXCS TPAKTUYECKUX U
HCCIIeI0BATEIbCKIX HABBIKOB.

B xozne 3aHsATHII BHEYpOYHOH [EATEILHOCTH MOXKHO BBIICJIUTH CIEAYIOIINE BOCHHTATEJbHbIE ACIEKTHI:
HPaBCTBEHHBIH, TATPHOTHICCKHUH, ICTETUUSCKUH, TMIHOCTHEIH, 370POBbE COCPETratoNIHiA, IKOIOTTICCKHIA.
1. HpaBcTBEeHHOE BOCITUTaHHE CIIOCOOCTBYET (POPMHUPOBAHHIO CO3HAHUS CBSI3U C OOIIECTBOM, OCO3HAHMIO MMPAKTHYECKOM
3HAQYUMOCTH TOTO HJI HHOTO OTKPBITHS, OCO3HAHHIO 3HAUMMOCTH 3TOT'0 OTKPBITHS HA ITyTH IUBUIN3AIMN YEIIOBEUECKOTO
o01ecTBa, BOCIIMTAHUIO YBRXKEHHS K YUCHBIM U UX TPY/LY, HOPMUPOBAHUIO YCTOMIMBBIX HDABCTBEHHBIX UyBCTB, BHICOKOH
KyJIbTYpBI TIOBEJICHNS KaK OJTHOHM M3 TIIaBHBIX MPOSBICHUI YBAXECHUS YEJIOBEKA K JIIOJISIM.
2. TlarpmoTudeckoe BOCIMUTAHUE BCETJA SBISUIOCH OJIHOM W3 BaKHEHIIMX 3a7ad 00pa3oBaTENBHOTO IMpollecca.
BHeypouHas aesTenabHOCTh Kypca «PHu31Ka BOKPYT HAC» — 3TO 3aHATHS 1O (r3nKe, Ha KOTOPBIX POOYKIAaeTCs 4yBCTBO
YBa)XEHUSI K CBOEH CTpaHE, CBOEMY HapoOay uepe3 yBaXKCHHE K POCCHIICKHMM M COBETCKMM YUYEHBIM, UX OTKPBITHSIM,
BO3HUKACT YYBCTBO COITPUYACTHOCTU K UCTOPUU U TPpATUIIUAM CcBOCH CTpaHBbI.
3. DOcrerndeckoe BOCHHMTAHHE - 3TO (HOPMHUPOBAHME OIPEIEICHHOTO 3CTETUYECKOTO OTHOIIEHHS 4YeloBeKa K
nericrButensHOCTH. OU3KKa — Hayka o MpHUpoje. A 4TO B HallleM MHUpE COBEpIIeHHEEe U KpacuBee caMmoil mpupoxasi? B
Ipolecce BBIMOJHEHHMS 3KCHEPHUMEHTANBHBIX 3aad W uX odopmieHHH (GopMHUpYeTcss W pa3BHBACTCS CIOCOOHOCTD
YUEHHUKOB K 3CTETHYECKOMY BOCIIPUSTHIO M NIEPEKUBAHUIO, UX ACTETUYECKUH BKYC U H€all, ClIOCOOHOCTH K TBOPYECTBY
10 3aKOHaM KpacoThl, K CO3JIaHNI0 ACTETUYECKHX IIEHHOCTEH B HCKYCCTBE U BHE €T0 (B chepe TPpyI0BOH AesSTeIbHOCTH,
B OBITY, B IOCTYIKAaxX M MIOBEJICHNH) C LIEJIbIO BEIPAOOTKM YMEHHSI CAMOCTOSITEIIHO CO3/1aBaTh IPEKPACHOE.
Hean kypca

Omnmpasics Ha HHANBHTyaJbHBIE 00pa30BaTENbHBIE 3aIPOCH M CITIOCOOHOCTH KaXKI0TO peOCHKA IPH peaTn3aIiii
IIporpaMMbl BHeyquHOI\/'I JACATCIIBHOCTU «Du3nka BOKpPYT' Hac», MOXHO J0CTUYb OCHOBHOI1 uein - pasBUTb Yy
00y4Jamuxcs CTpeMJeHHEe K JaJTbHEWIIEMYy CaMOOMpPEACIEHUIO, HWHTEIUIEKTYaIbHOW, HAYYHOW M TNPaKTUIECKOM
CaMOCTOSITENTFHOCTH, TO3HABATEILHOW aKTUBHOCTH.

ITporpamMmbl 3aHATHII BHEYPOUHOii esITeJILHOCTH N0 pU3NKe ISl y4aImxcsi 8-X KJaccoB HanpasJieHa Ha
JAOCTHIKEHH e LeJIeil:

® pa3BUTHE Yy YYaIIUXCS IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHMX CIOCOOHOCTEH B
npolecce pemeHns MPaKTHIECKUX 33a7a4 U CaMOCTOSTEIbHOTO IIPHOOPETEHNUS] HOBBIX 3HAHHH;

e (QopMupOBaHME U pa3BUTHE Y Y4YalIUXCs KIIOYEBBIX KOMIETEHIMH — Yy4eOHO — TI03HaBaTENbHBIX,
MH(QOPMAallMOHHO-KOMMYHUKATHBHBIX, ~ COLMAJBHBIX, W  KaKk CIEACTBHE - KOMIETEHIMH  JIMYHOCTHOTO
CaMOCOBEpPILIEHCTBOBAHHS;

e (opMupoOBaHKE NPEIMETHBIX U METAIIPEAMETHBIX PE3YJIbTATOB O0YUCHHUS, yHUBEPCAIBHBIX yUCOHBIX JEHCTBHH.

e BOCIHTAaHHE TBOPYECKOW JIMYHOCTH, CIIOCOOHON K OCBOCHHIO MEPEIOBBIX TEXHOJIOTHH M CO3[aHHIO CBOHMX
COOCTBEHHBIX Pa3pabOTOK, K BBIIBIDKCHHIO HOBBIX HIECH U IIPOEKTOB;
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e peamm3anys AEATEILHOCTHOTO MOAX0/a K MPEAMETHOMY OOyUYEHHUIO Ha 3aHATUSX BHEYPOUHON JIESTEILHOCTH T10
(uzuke.
OCOOCHHOCTBI0 BHEYPOUHOH NEATEIHFHOCTH MO (PH3WKe B paMKax BHEYPOUHOW PabOTHI SBISAETCSA TO, 9TO OHA
HalpaBjIeHa Ha JOCTHXEHHE 00YJaIOIUMHUCS B OOJIBIICH CTETICHN JINYHOCTHBIX M METAlPEIMETHBIX PE3yIbTaToB.
Jnst peanmzanum nened Kypca TpeOyeTcsl pelieHne KOHKPETHBIX NMPAaKTHUeCKWX 3amad. OCHOBHBIE 3agayu
BHEYPOYHOI JEATEIHLHOCTH 10 (PUIUKH:
e BBIIBJIICHHE HMHTEPECOB, CKJIOHHOCTEH, CHOCOOHOCTEH, BO3MOMKHOCTEH YydYalluxcs K pa3jIM4HbIM BHIaM
JIeSTeIIbHOCTH;
e  YJOBJIETBOPEHHE WHAWBHUIYaIbHOTO HHTEpeca OOydaromuxcs K NPaKTHYeCKUM INPHIOKEHHSM (QU3UKU B
IpoLecce CaMOCTOATENbHOM, TO3HABATEIbHONW U TBOPUYECKOH JESATENbHOCTH TPH NPOBEICHUN YKCIIEPUMEHTOB
M MCCJICIOBAaHUT;
e  ($opMHpPOBAaHHUE y yJIAIUXCS YMEHHNS BBIYUCISTE IOTPEIIHOCTH;
e HAayYUTh Y4YAIIMXCS, AHATM3HPYS pPE3YJIbTAaThl SKCHEPHMEHTAIBHOTO HCCIEIOBAaHMSA, [elaTh BHIBOA B
COOTBETCTBHH €O C(HOPMYITHPOBAHHON 3aqauei NCCIICTOBAHMS;
®  PacCKpBITh POJb U3MEPEHUH B TEXHUKE.
(opMHpOBaHME TPEICTABICHUS O SBICHUSIX M 3aKOHAX OKPYXKAIOIIETO MHpa, ¢ KOTOPBIMH IIKOJIBHUKH
CTAJIKHMBAIOTCS B TOBCEAHEBHO KHU3HUY;
(hopMHpOBaHUE NPEACTABICHUS O HAYYHOM METOJIC TIO3HAHNS;
pa3BUTHE HHTEpEca K UCCIE0BATENBCKOI NesITeIbHOCTH;
pa3BHUTHE OIBITA TBOPYECKOH AEATEIBHOCTH, TBOPYECKUX CIIOCOOHOCTEH;
Pa3BUTHUC HABBIKOB OpraHn3aliui HAay4YHOT'O Tpyaa, pa60T1>1 CO CJIOBapsAMU U SHUOUKJIOTICTUSAMMU,
CO3JJaHWE YCJOBUH JIsl peaju3alii BO BHEYPOYHOE BpEeMsi NPHOOPETCHHBIX YHUBEPCAJBbHBIX YueOHBIX
JICHCTBUH B YPOYHOE BpEMs;
e  pPa3BUTHE ONbBITa HE(HOPMATLHOTO OOMICHUS, B3aUMOICHCTBHS, COTPYAHUYECTBA,;
®  pacIIMpEeHHE PaMOK OOIIECHHS C CONYMOM.
e  (opMHpOBaHHE HABBIKOB IIOCTPOCHNUS (PU3NUECKUX MOJIENICH U OTIPENEIICHUS TPAHHI] UX TPUMEHUMOCTH.
®  COBEpIICHCTBOBAHHE YMEHHUI NPUMEHATH 3HaHMA MO (PU3UKE AL OOBSICHEHWS SBICHUI NPUPOJBI, CBOWHCTB
BEILIECTBA, PEHICHUS (DU3MUECKHUX 3a]ad, CAMOCTOSTEIHFHOTO IPHOOPETCHNS M OLIEHKH HOBOM MHpopMannu
(U3MYECKOTO COJICPIKaHNUs, UCTIONIL30BaHHS COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIl;
L4 HCIIOJIb30BAHUC HpI/IO6peTéHHLIX 3HAHUM U yMeHI/Iﬁ JUTA pEeIICHU NPAKTUUCCKUX, JKU3HCHHBIX 3a1a4;
e  BKIIOYCHHE YYalIMXCsS B Pa3HOOOPa3HYIO JESTEIbHOCTh: TEOPETHYECKYIO, MPAKTHYECKYIO, aHAJIUTHYECKYIO,
MTOHCKOBYIO;
e  BBIPA0OTKA TMOKMX YMEHHI IIEPEHOCUTD 3HAHUS U HaBBIKH Ha HOBBbIE (pOpMBI yueOHO paboThI;
®  pa3BUTHE COOOPA3UTENLHOCTU M OBICTPOTHI PEAKIMU NPH PELICHHH HOBBIX PA3IMYHBIX (DU3UUECKHX 3ajad,
CBSI3aHHBIX C PAKTHYECKOH JESITEILHOCTHIO.

Konuenuus kypca.

e OCHOBHBIM HAIpPaBIICHUEM IPOTPAMMBI SBISAETCS KOMIUICKCHBIM ITOJXOJ, HAIpaBJICHHBIA Ha JTOCTH)KCHHUE
00yJaroImuMUCs TMIHOCTHBIX M METAlpPEIMETHBIX Pe3yJIbTAaTOB, ITONyYCHHE 3HAHUH, YMEHUH M HABBEIKOB B IPOIIECCE
3aHATHIH BHEYPOUYHOH JEITETLHOCTH Ha 0a3e TEOpETUIECKOT0 MaTepralia, paCCMOTPEHHOTO Ha ypOKaXx B IIKOJIE.

o Kypc «DPusuka B HCCIEIOBAHUAX)» OPHUEHTUPOBAH, MPEXKJE BCETO, HA OPTaHM3AIHMIO CAMOCTOSTEIHLHOTO
MO3HABATEILHOTO MPOLIECCa U CAMOCTOSITEIbHON MPaKTUYECKOH JeITeIbHOCTH yuanuxcs. B mporpamme mpeacTaBieHa
CUCTeMa TPAaKTHUYECKUX 3aJaHUi MOCTETIEHHO BO3PACTAIONICH CIOKHOCTU MO Kypcy (U3MKH OCHOBHOW mIKOdbl. Kypc
MpelycCMaTpUBaeT pEIICHHEe TEeOPEeTUUYECKMX U TNPAKTUYECKUX 3a7ad Ha OCHOBE CHCTEMATH3aIlliM HMMEIOIErocs
TeOpeTH‘IeCKOI‘O 6ara>1<a 3H8.HPII>1 10 (I)I/I3I/IKG 1 MaTCMAaTHUKEC, 3HAKOMCTBO C OCHOBHBIMH MCTOAAMU pemeHI/m Q)HSI/I‘ICCKI/IX
3aJa4, BBIPaOOTKY HABBIKOB PEIICHHS HECTAHIAPTHBIX 3alaHH, TPOCKTHPOBAHKE U CO3/IaHUE MPHOOPOB U (HPU3UIECCKUX
YCTpPOICTB.

e B mporpamMe peanu3yrOTCS MEXKIPEIMETHBIC CBS3H C XUMHEH, OWOJOTHeW, WCTOPHUCH, IJUTepaTypoil,
reorpaduei; CO3MAIOTCA YCIOBUSA JJIsi AKTUBU3AIMK I[TO3HABATEIILHOTO HHTEpECa YYAlIMXCS, Ppa3BUTHI HX
HMHTEJUICKTYaJbHBIX, TBOPYECKHX CIOCOOHOCTEH B Mpoliecce pelieHus Pu3ndecKux 3a1ad, MPUKIATHON IpaKTHIecKoi
JIEATEIBHOCTH B CAMOCTOSITEIBHOTO IPUOOPETEHISI HOBBIX 3HAHUH.

@DopMbl OPraHu3alUM AesITeIbHOCTH 00yYaloImuxcs

Peanmzarus nporpaMMBsl BHEYPOUHOW AeATEIbHOCTH « DHU3MKa BOKPYT HAC» MPEATOIaraeT HHANBUYaIbHYIO H
TpynmoByo paboTy oOy4aromuxcs, IUIAHUPOBAaHWE W  MPOBEIEHHE HCCIEAOBAaTENbCKOTO  JKCIIEPHMEHTA,
CaMOCTOSATENBHBIN COOp JaHHBIX JJIS PEHICHHS MPAaKTUYEeCKHWX 33/a4, aHAIW3 M OIEHKY IOJIYYEeHHBIX pPe3yJbTaToB,
M3TOTOBIIEHHE 1TOcoOMi 1 Moneneil. IIporpamMa mpegycMaTpuBaeT He TOJIBKO OOy4aroliue W pa3BHUBAIOIIME ENH, €&
peanuzanys CIIOCOOCTBYET BOCHHMTAHHIO TBOPYECKOM JIMYHOCTH C AaKTHBHOM S>KU3HEHHOH mo3uiued. Bricokux
pe3yabTaTOB MOTYT AOCTHYb B JJAHHOM CIydae HE TOJIbKO YYEHUKU C XOpOLIEH IIKOIBHOM yCIeBaeMOCTbIO, HO U BCE

eJIeyCTpeMIIEHHBIE aKTHBHBIE pedsiTa, yKe CeIaBLIne CBOH NpodeccHoHaTbHBIH BBIOOD.
3aHATHII BHEYPOYHOIi 1eATeJbLHOCTH 110 (pH3HKe HOCHT 00IeHHTEeIeKTYaJbHYI0 HAalIPaBJICHHOCTD Pa3BUTHUS

JIMYHOCTH 00y4arouuxcs 8-X Ki1accos.

IIpemmaraemas mporpaMmma BHEYPOUYHOH IEATCILHOCTH B 8 Kitaccax paccunrtana Ha 1 rox oOydyenwus (1 gac B Hemenmo) —
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34 yaca, ¢popma o0yueHusi: ogHas
IIporpamMma Kypca NpenycMaTpHBacT YTCHHE YCTAHOBOYHBIX JIEKIMH, HMHCTPYKTaX IO TEXHHKE Oe30I1acHOCTH,
MpoBeIeHNEe 1a00paTOPHBIX paboT B YCIOBUAX CIEIIHAIBHO 000PYIOBAaHHOTO KaOMHETA, MPOCKTHI.

B mnHavane yweOHOro roma oOydJaromMMCs IPEATAraloTCs TEMBI JUIL IMPOEKTHO — HCCIICNOBATENBCKOM
nesrenpHOCTH. OOydaromuecss 0ObeAWHSIIOTCS B TPYNIEI WIH Pa0OTAIOT CaMOCTOATENBFHO HAJ MPOEKTOM B TECUCHUE
yueOHOTro T0/1a, oJTy4asi KOHCYJIbTAllMU YYHUTEIIS M IMesl BO3MOYKHOCTh 00CYIUTD TPOMEXKYTOUHBIE PE3yJIbTAThI B IPYIINE
Ha ©)KCHE/ICNIbHBIX 3aHATHAX. B pamMKax ekeHeeIbHbIX 3aHATHH 00yJarolecs IIaHUPYIOT SKCIEPUMEHTHI, IPOBOAST
uX, 00CYXKJIal0T pe3yJIbTaThl, PEIIAlOT HKCIIEPUMEHTAIBHBIC 331aHUs, 3a]]a4H PA3IMYHbIX (OPM U THIIOB.

ConepxaHue MPoOrpaMMbI
Tema 1. Ha0moaenus u onbIThl. @Pu3nyeckue BeJuuunbl. M3mepenue pusnyeckux BeanduH. (2 4.)
Habmonenns u onbitel. du3nueckue BENUYMHBI M UX CAWHMIBI. M3MepeHwe ¢m3muecknx BenwuuH. [lorpemHocTn
¢msnuecknx BenmmuuH. OOpaboTka pe3ynpTaToB n3MepeHuil. besomacHoOCcTh skcmepumeHta. [lmanupoBanme u
BBITIOJTHEHHE 3KCIICPUMEHTA.
Jlaboparopnas paboTa:
1. «Cyxoe Tpenue. OnpeneneHne K03 UIHEHTa TPSHUSI CKOTHKEHID)

Tema 2. TenioBble aABJIeHUs. (4 4.)

Temneparypa. TeruioBsie siBieHust. [IpuOops! AJ1st n3MEpeHUs TEMIIEPaTYpPhl U BIa)KHOCTH.

JlabopaTopHbIie pabOTHI:

1. «HaGnroneHue 3a MpoeccOM HarpeBaHMs U OCTHIBAHHS BOJIbI, IOCTPOEHHE rpaduka 3aBUCHMOCTH TEMIIEPaTyphl
OT BPEMEHI»

2. «OmnpexeneHne Macchl TeJIa, KOTOPOE YIaCTBYET B TEINIOOOMEHE

3.  «/3MepeHne yAeIbHON TEIUNIOEMKOCTH TBEPIOTO TENAY.

Tema 3. U3MeHeHue arperaTHbIX COCTOSIHUI BemecTBa. (6 4.)

ArperaTHpIe COCTOSHHUS BellecTBa. M3MEHEHHE arperaTHBIX COCTOSHHM BelecTBa. Pacdér KonmyecTBa TEILUIOTHI IpU
W3MEHCHNH arperaTHOrO COCTOSIHHUS BemecTBa. [[pakTHKYM O PEIIeHHUIO 32124 MMOBBIIIIEHHOTO YPOBHS CIIOKHOCTH.
JlaGopaTopHble paboThI:

4. «HabmoneHue 3a MpoueccoM IUIaBIEHHS JIbla ¥ IOCTPOSHHE rpaduKa 3aBUCUMOCTH TEMIIEPATyPhl OT BPEMEHH»

5. «U3Mmepenue Temneparypbl KpUCTAUTU3AIMH BEIIECTBAY

6. «HaOnromeHue 3a oTBepAcBaHUEM aMOPGHOTO BEIECTBA»

7. «HccaenoBaHue CBOMCTB MEPeOXNaXAEHHON KUAKOCTH.

Tema 4. DiekTpuyeckue siBjeHus. (8 4.)

DOnexTpu3anys. DIEKTPUISCKHUE SBICHUS. DICKTPUICSCKAN TOK. XapaKTepUCTHKH JICKTPUIECKOTo ToKa. [Ipnbopsr st

U3MEPEHUS XapaKTEPUCTHK AIIEKTPUIECKOTO TOKA. 3aKOHBI IIOCTOSHHOTO ToKa. J{nomel. [IpakTHKyM IO pelreHuro 3a1a4

MOBEIIIICHHOTO YPOBHS CIOXHOCTH.

JlabopaTopHBIe PaOOTHI:

1. «Cobopka ImIpOCTHIX MEKTPUIECKUX LIETei»;

2. «CHsATHE BOJIBT-aMIICPHOM XapaKTEPUCTUKHU JIAMITHI HAKATUBAHUS U ONpE/ie/icHHEe € COMPOTURIICHUS U
MOIITHOCTH;

3. «M3yuyeHHe 3aBUCUMOCTH DJICKTPUICCKOTO COMPOTUBJICHUS POBOAHUKA OT €r0 FTEOMETPHYUCCKUX ApaMEeTPOB U
XapakTepa BeIeCTBa, U3 KOTOPOTO OH U3TOTOBJICH»

4.  «IIpoBepka BBIIIOJHEHUS 3aKOHOB TTOCTOSTHHOTO TOKA JIJISl yYacTKa IeTH ¢ apauieIbHbIM COeIMHEHUEM
TIPOBOTHIKOBY

5.  «U3yueHHE IEKTPHUYCCKUX IIETIeH C JHOTaMuy.

Tema 5. DjieKTpoMaruuTHble siBJaeHHs. (8 4.)

MarauTHOE TOJNe. J[eficTBHe MAarHUTHOTO IOJI1 HA MPOBOJHUK C TOKOM. DJIEKTPOMAarHUTHL. [lepeMeHHOE MarHUTHOE
nosie. SIBneHue nekTpoMarHuTHOW HHAYKIKU. OnbITel @apanes. [IpakTuKyM 10 perIeHuro 3a1a4 MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

JlaGoparopHble paboTh:

((HCCHC}IOB&HI/IC MAar"avuTHOTO I1OJIA IPAMOI0 IMPOBOJHNKA U KATYIIKH C TOKOM»

«COopKa 2JIEKTPOMArHUTa U UCTIBITAHUE €TO JIEHCTBUS

«3yueHune B3aUMOAEUCTBUS ABYX IPSAMBIX IPOBOJHUKOBY

«3y4eHune eicTBHS MAarHUTHOTO ITOJISl Ha TIPOBOJHHUK C TOKOM)

«HccnenoBanue SIBICHHS DIICKTPOMArHUTHOW WHITYKITHH)

agrwNPE

Tema 6. CBetoBbIe siBJIeHHS. (6 4.)
[IpsamonuHeitHOe pacmpoCcTpaHEHUE CBeTa. 3aKOHBI OTpaKeHHs M mpenomieHus. Jlua3el. dopmyna TOHKOH JIMH3BL.
OnTryeckast cuiia JIMH3bL. [IpakTHKYM MO PELICHHUIO 337124 MOBBIIICHHOTO YPOBHS CII0KHOCTH.
JlabopaTopHBIe PaOOTHI:
1. «OrmpeneneHue mokaszaress MPeITOMICHUS
2. «/3yueHne 3aBUCUMOCTH pa3Mepa H300paKEHHUS OT PACCTOSIHUSI MEXKAY JIMH30H U IPEIMETOM)
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3.  «Omnpenencare POKYCHOTO PACCTOSIHUS M ONTHYCCKON CHIIBI JIMH3BD (C TIOMOIIBIO CBETA OT yAAIEHHOIO OKHA U
C TIOMOIIIBIO JIAMITOYKH)

IInanupyemMble pe3yJibTaThl
JocTixenne miaHUpyeMbIX PE3yJIbTaTOB B OCHOBHOM ILKOJIE MPOUCXOIUT B KOMILIEKCE UCIOIb30BAaHUS YETBIPEX
MEKANCIMIUIMHAPHBIX y4eOHBIX nporpaMM («DopMUpOBaHHE YHHBEPCAIBHBIX YUE€OHBIX AeHCTBHUil», «DopMupoBanue
HUKT-KOMIIETEHTHOCTH o6yqa}omnxca», «OCHOBBI y‘{GGHO-HCCHe,HOBaTeHLCKOﬁ u HpOGKTHOﬁ JACATCIBHOCTUY, «OCHOBBI
CMBICJIOBOT'O UTCHUSA U paGOTLI C TeKCTOM))) n y‘-Ie6HI>IX IMpOoTrpaMMBbI 11O BCEM IMPECAMETAaM, B TOM YUCJIC 110 (1)H31/IK6.
Peanmzaius mporpaMMsl CIIOCOOCTBYET MOCTIXKEHHIO OOYYAIOIUMUCS JTHYHOCTHBIX, METAllPeIMETHBIX U
NpEIMETHBIX PE3YJIFTATOB OCBOSHHS y4eOHOTO IIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATbBI
IIaTpuoTHyeckoe BoCIUTAHUE:
MIPOSIBIICHIE WHTEPEeca K UICTOPHUN M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NIECKON HAYKH;
LEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUICKHUX YUEHBIX (DUZHUKOB.
I'padsicoanckoe u 0Yxo8HO-HpascmMeeHHOe 80CNUMAHUE:
TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX M ITHUYECKUX IPOOIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTIKCHUH (U3HKH;
OCO3HaHUE BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.
Ocmemuueckoe gocnumanue:
BOCTIPHATHE OICTETHUECKMX KayecTB (PU3MUYECKON HayKu: €€ TapMOHHWYHOTO IOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.
Llennocmu nayunozo noznanus:
OCO3HaHUE MEHHOCTH (YM3MIECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUi, BAXKHEHUIIEH COCTABISAIOIIEH KYJIbTYpHI;
pa3BUTHE HAYYHOMH JII0003HATEIHHOCTH, HHTEpEca K HCCIe10BaTENbCKOM e TeNIbHOCTH.
Dopmuposanue Kyibmypovl 300p08bsi U IMOYUOHATbHO20 OIA2ONONYHUA!
OCO3HAaHHE MEHHOCTH 0e30MacHOr0 00pa3a >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BaKHOCTH
mpaBuiI 0E30MacHOTO TOBEACHUS Ha TPaHCIOPTE, Ha JOpOorax, C OJCKTPHUYECKUM U TEIUIOBBIM
000pyIoBaHMEM B JOMAITHAX YCIOBUSX;
c(hOpMUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro e MpaBa y
JIPYTOTo YeoBeKa.
Tpyoosoe socnumanue:
AKTUBHOE Y4YacTHE B pEIICHWH NPaKTHYECKUX 3a1ad (B paMKax CEMbH, IIKOJBI, TOpojaa, Kpas)
TEXHOJIOTHYECKOW ¥ COLMAILHON HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIie U (PU3NUSCKUX 3HAHUN;
WHTEpEC K MPaKTHYECKOMY HM3YYEHHIO MpOQeccuil, CBSI3aHHBIX ¢ (PU3UKOM.
Oronoeuueckoe socnumanue:
OpHEHTAllMsl Ha MPUMEHeHHe (QU3NYECKUX 3HAHWH JUIS PEHICHUs 3a/1a4 B 00JacTH OKpYKalollel cpepl,
[JIAHUPOBAHHUS MOCTYNKOB U OLIEHKH UX BO3MOYKHBIX TIOCJIEJICTBHUI JIIsI OKPYXKAIOIIEeH CpeIbl;
OCO3HaHUE TII00ATHHOTO XapakTepa JKOJIOTHUYECKUX TPOOIIEM U ITyTel UX pelieHus.
Aoanmayus obyyaroue2ocs K UsMEHAIOWUMCS YCA08UIM COYUANbHOU U NPUPOOHOU Cpedbl.
MOTPeOHOCTh BO B3aWMOJCWCTBHM TIPH  BBITIOJIHEHHH WCCIEIOBAHUH W TIPOCKTOB (PU3MUECKOMN
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYIHX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NEATEIbHOCTD;
notpeOHOCTh B (OpPMUpOBaHWM  HOBBIX  3HAHWUK, B  TOM  uucie  (HOPMYyIHPOBAThH
WJeH, TIOHATHUS, THIOTEe3bl O (U3NYECKUX OOBEKTax W SBICHHSIX;
0CO3HaHue JIePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (DU3MYECKUX 3HAHUIA;
CTpEeMJICHHE aHAIM3UPOBATh M BBISBIISATH B3aNMOCBA3H MPUPOBI, OOIIECTBA M IKOHOMHKH, B TOM YHCIIE C
HCTIONB30BaHUEM (U 3HUECKUX 3HAHUII;
OLIEHKA CBOMX JI€HCTBUH € Y4€TOM BIMSHHS Ha OKPYKAIOUIYIO Cpely, BO3MOXXHBIX IJIOOQIBHBIX
IIOCJIEICTBUM.
METANPEIMETHBIE PE3YJIbTATDBI
YHuBepcaabHbIE I03HABATENIbHbIE JEHCTBUS
bazosvie nocuueckue deticmeusi:
BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SBJICHHI);
yCTaHaBIMBATh CYIIECTBEHHBIA NPU3HAK KJIACCH(HKAIIMK, OCHOBAaHUS I 00OOIICHHS U CPaBHEHMUS;
BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B paccMaTpuBaeMbIX (hakTaX, JaHHBIX W HaOIIOACHUSX,
OTHOCSINXCS K (PU3UYE CKUM SIBICHUSIM;
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BBISIBJISITh TPUYMHHO-CIIC/ICTBEHHBIE CBS3M INPH H3YUYCHUH (PU3UYECKHUX SBICHUN W TMPOIECCOB; JIENATh
BBIBOJIBI C HCIOJB30BAaHUEM JCTYKTHBHBIX M WHAYKTUBHBIX YMO3aKIIIOUCHUH, BBIJIBUTATH THUIOTE3BI O
B3aUMOCBS3IX (PH3HMUYCCKHUX BEIMUUH;

CaMOCTOSITETTFHO BBIOMpATh CIoOco0 pemieHust y4eOHOoW (u3mueckoi 3amadn (CpaBHEHHE HECKOIBKUX
BapHaHTOB PELICHUS, BBl 00p Hanboee MOAXOISAIIETO C YIETOM CaMOCTOSTEIBHO BBIACTICHHBIX KPUTEPHUEB).
bazosvie uccneoosamenvckue deticmeus:

WCTIOJIB30BaTh BOMPOCHI KaK UCCIICIOBATENILCKUI MHCTPYMEHT TIO3HAHHS,

MPOBOJIUTH IO CAMOCTOSATENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (DU3UYCCKUN IKCIICPUMEHT,
HeOoIbIIoe UccienoBanne (PU3MIECKOTO SBICHHUS;

OIICHMBATH HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAIIHUIO, MOTYICHHYIO B XOJI¢ MUCCICIOBAHUS HIIH
9KCIEPUMEHTA;

CaMOCTOSITENbHO (HOPMYIHPOBaTh 00OOIICHNST M BBIBOJBI 110 pe3yJbTaTaM HPOBEAEHHOTO HAOIIOACHUS,
OTIBITA, HCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (U3NYECKUX TPOIECCOB, a TAaKXKE BBIIBUTaTh
MPEIOJIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTAaX.

Paboma ¢ ungpopmayueti:

MPUMEHSITh Pa3InYHbIC METOIbI, HHCTPYMEHTBI U 3aITPOCHI ITPU MOKUCKE U 0TOOpE MH(MOPMAIINN WITH JAHHBIX
C Y4E€TOM NpeIIOKEHHON yueOHOH (u3ndeckoii 3anauu;

aHaJM3UPOBATh, CHCTEMATH3HPOBATh M HHTEPIPETHPOBATH MHPOPMAIMIO PA3IMYHBIX BUIOB U (OpPM
MPECTABIICHUS;

CaMOCTOSITEIIBHO BBIOUPATh ONTUMANBHYIO (OpMY TpeAcTaBICHUS WHPOPMAIMH W WILTFOCTPUPOBATH
pelaeMble 3a7aqy He CIOKHBIMH CXEMaMH, TUarpaMMaMy, HHOW TpauKoi 1 MX KOMOMHAIUSIMH.
YHUBepcanbHbIC KOMMYHHKATUBHBIC ICHCTBUS

Obwenue:

B XOJi¢ OOCYXIEHHUS Yy4eOHOro MaTepuaya, pe3yJIbTaTOB Jab0OpaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYHICCTBY O6CY)KI[3€MOI\/'I TEMbI U BbICKA3bIBATh WJCH, HAILICJICHHLIC Ha PCIICHUC 3aJa4u U
MoIIepKaHe OJIaroXKeNaTeIbHOCTH OOIICHHUS;

COIMOCTABJIAThL CBOU CYXKACHUA C CYXKIACHUAMHU JPYIrUX YUYaCTHUKOB AHAJIOra, OGHapy)KI/IBaTI) pasinynue n
CXO0ACTBO HO3I/I]_[I/II71; BbIpaKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX M INMHUCBMCHHBIX TCKCTaX; HY6J'H/I‘-IHO
MPECTABIISITh PE3yJIbTATHI BBIMTOJHEHHOTO (PU3UUECKOTO OIMBITA (IKCIIEPUMEHTA, HCCIICIOBAHMS, TIPOCKTA).
Cosmecmuas 0esmenbHOCmy (COMPYOHUUECmE0):

MMOHMMAaTh W UCIONb30BaTh MPEUMYIIECTBA KOMAaHTHOW W HWHIMBHUIYaJbHOW pabOThl NMPH pEIIeHUH
KOHKPETHOH (pr3nyecKoil mpoOaemsrl;

MPUHUMATL [IEJH COBMECTHOW JIEATEbHOCTH, OPraHWU30BBIBATH JCHCTBHUS MO €& JIOCTHIKEHUIO:
pacnpeziesiaTh pojid, OOCYKIaTh IMPOIECCHl M Pe3yJbTaThl COBMECTHOH paboThl; 0000IIaTh MHEHUS
HECKOJIbKHX JTIOACH;

BBIMOJIHATh CBOK) YacTh Pa0OTHI, JOCTHIras KAauyeCTBEHHOTO pe3ysibTaTa MO CBOEMY HAMPAaBJICHUIO H
KOOpAUHUDPYA CBOU ,Z[efl CTBHA C IPYI'UMU YJICHAMU KOMAaH/bI;

OLICHMBATh KA4eCTBO CBOEr0 BKIaJa B OOMMHA NPOAYKT TIO KPUTEPUSAM, CaMOCTOSTEIBHO
cOpPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTRUSL.

YHUBepCaIbHbIC PErYISATUBHbBIE ICHCTBUS

Camoopeanuzayus:

BBISIBIISITH MTPOOJIEMBI B KM3HEHHBIX W YYEOHBIX CHTYalUsIX, TPEOYIOUIMX JUIS PEUIeHUs (QU3MUECKUX
3HAHUI;

OpPHEHTHPOBATHCA B PA3JIMYHBIX MOJIX0AaX MPUHATHS pElIeHNH (MHANBUAYaAIbHOE, IPUHATHE PEIICHUs B
rpymIe, IPUHATHE PEIICHNH TPYIIION);

CaMOCTOSITEITLHO COCTaBIATh aJITOPUTM PEllieHus PU3NIECKOH 3aa9u WK TUTaHA UCCIIEAOBaHUS C YIETOM
MMEIONINXCS PEeCypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeJiaracMble BapHUaHThHI
peLeHui;

JIeJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegpnexcus):

naBaThb aACKBATHYIO OLICHKY CUTYyalluu U IpE€ajiaraTtb rjiaH eé N3MCHCHUSI,

OOBSCHATh TPHUYUHBI JTOCTHKEHHS (HEJOCTW)KCHHS) pe3yJdbTaTOB JAEATEIbHOCTH, J/JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBLI B ACATCIbHOCTDb (B TOM YHCJIC B XOJI BBIIIOJTHCHUSA (bI/I?:I/IquKOTO HUCCIICAOBAaHUS UIIN
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENLCTB, W3MEHHBIIMXCS CHUTYallMld, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIITUX TPYAHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBHSIM.
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OMoyuoHanbHBIT UHMENTEKM.:

e CTaBUTH ce0sl Ha MECTO JIPYroro 4yejioBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAYYHYIO TeMy, OHUMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTro.

IHpunamue cebs u opyaux:

e MpHU3HaBaTh CBOE MPABO HA OMIMOKY NMPH PelIeHUH (QU3NUECKUX 3a/1a4 WM B YTBEPXKICHHUAX HA HAy4YHBIC
TEMBI ¥ TAKOE )K€ IPaBO APYIOTO.

INPEJMETHBIE PE3YJIbTATBI
[IpeamerHble pe3ynbTaThl Ha 6a30BOM YPOBHE IOJDKHBI OTPaXkaTh COPMHPOBAHHOCTH y OOYHaIOLIHXCS
YMCHMMN:

e  HCIIOJB30BATh IOHITHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHHE aTOMOB U MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEUIECTBAa, KPHCTAIMYECKHMEe W aMOpgHBIE Tela, HACBIIIEHHBIH M HEHACBHIIICHHBIA map,
BIQKHOCTh BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS OSHEprus, TEMJIOBOM [BUTATeNb, 3JEMEHTApHBIN
UIEKTPUIECCKUIN 3apsl, JIEKTPUIECKOE I10JI€, IPOBOJHUKU U IUAJICKTPUKH, IIOCTOSIHHBIA AIEKTPUUYECKUI
TOK, MarHUTHOE I10JI€;

e  pa3nuyath SBICHU (TEIUIOBOE pacIIupeHue/cxkaThe, Temonepeaada, TeIIoBoe paBHOBECHE, CMadlBaHUE,
KamWuIApHBIE $B JICHWs, WCIApeHHe, KOHJEHCAllWs, IUIaBJIeHHE, KpHUCTaluTu3anus (OTBepleBaHuUE),
KWAIIEHWEe, Termonepeaaya  (TEIUIONPOBOIHOCTb, KOHBEKLMS, H3IY4YEHHE); OJCKTpH3auus  Tell,
B3aMMOJICHCTBHE 3aps/ioB, JEUCTBUSA JJIEKTPUUECKOTO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aHUMOEHCTBHE
MarHuToB, JIeHCTBHE MarHUTHOTO TIOJIS HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHIAYKIHS) O OIH-
CaHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBICHUE;

e pacmo3HaBaThb MPOSIBICHHE H3YUYCHHBIX (GHU3MUECKUX SBJICHUH B OKPYXKAIOIIEM MHUpE, B TOM 4YHCIE
¢usnueckue sIBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSDKEHHE W KaNWUIIPHBIE SIBJICHUS B TIPHUPOJIE,
KpHUCTaJJIbl B IIpupoe, n3nydyenne ConHua, 3aMep3aHie BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHEs, CHEra; J3JIEKTPHUYECKHE SIBJICHUS B arMoc(epe, 3JIEKTPUUECTBO JKHMBBIX OPraHU3MOB;
MarHUTHOE TI0J1e 3eMJTH, Ipeid MO0 COB, POJIb MArHUTHOTO OIS ISl )KU3HU Ha 3eMile, OJISIPHOE CUSTHUE;
MIPU 3TOM TIEPEBOJMTH MPAKTHYECKYIO 3a/1a4y B YYEOHYIO, BBIIENATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH
(hM3HYEeCKUX SBIICHMIA,

e ONKUCHIBATh H3YyYEHHBIC CBOMCTBA Tell W (MU3MYECKUE SIBICHUS, WCIONB3Yysd (U3NYeCKue BEIUYHHBI
(Temmepatypa, BHyTPEHHsISI SHEPrusl, KOJIMYECTBO TEIJIOTHI, yAeIbHas TeII0EMKOCTh BEILIECTBA, YACIbHas
TEIJIOTa IUIABJICHMS, yJelbHas TemjaoTa napooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOpaHUsl TOIUIMBA,
KO3(QQULIMEHT TONEe3HOro JAEHCTBHSA TEIUIOBOW MAaIIMHBI, OTHOCHTENbHAs BIaKHOCTh BO3AYyXa,
JNEKTPUUECKH 3apsi, Cuila TOKa, dJIEKTPUUECKOe HalpsKEeHUe, COMPOTUBIICHHE NMPOBOAHMKA, YAEIHHOE
COIIPOTHBJICHHE BEIIECTBA, pab0Ta M MOLIHOCTH 3JEKTPHUUYECKOTO TOKa); NPH ONUCAHWUH HPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOJIB3YEMbIX BEJIMUUH, 0003HAUYECHUS U AMHULBI (PU3HMUECKUX BEJIHUHH,
HaXOJIUTh (OPMYIIbI, CBS3BIBAIONINE NAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMH BEITUYWHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH;

e  XapakTepu30BaTh CBOWCTBA Tell, PU3MUYECKHUE SIBICHUS U NPOLECCHI, MCIIOIb3ys OCHOBHBIE IOJIOKEHHUS
MOJIEKYJISIDHO-KMHETH YECKON TeopuHd CTPOEHHs BEIIeCTBa, NPHHIMII CYNEepHo3ulIry ToJjel (Ha
KauecTBEHHOM YPOBHE), 3aKOH COXpaHEeHHU 3apsina, 3akoH Oma 1t yyacTKa Lemu, 3akoH J[xxoyis - Jlenma,
3aKOH COXPaHEHHs SHEPrHy; MpPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa W 3aIHCHIBATH €ro0
MaTeMaTHYECKOE BBIPAKEHUE;

e  OOBSCHATH (U3UUECKUE MPOIECCHl M CBOWCTBA Tell, B TOM YWCIE M B KOHTEKCTE CHTYallMii MPaKTHKO-
OpPHEHTHUPOBAHHOI'O XapaKTepa: BISABIATH MPUUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH 00bsCHeHUE U3 1 - 2
JIOTHYECKHX LIaroB ¢ ONOPOH Ha | - 2 M3y4eHHBIX CBOIMCTBA (PU3NUECKUX SBICHUH, PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pemaTs pacuéTHbIe 3a7a4uil B 2 - 3 NeiCTBHS, MCTONB3YS 3aKOHBI M (hOPMYIIBL,
CBsI3BIBAIONINE (PM3NUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H 3allMChIBATh KPaTKOE YCIOBHE,
BBISIBIISITH HEIOCTATOK JIaHHBIX JUIS PEHICHUS 3a]auH, BBIOMPATh 3aKOHBI U (YOPMYIIbI, HEOOXOAUMBIE IS €€
peleHHs, TPOBOIUTD Pacu€Thl M CPAaBHUBATH MOJYYEHHOE 3HaUCHUE (PU3NUECKON BETMYUHBI C N3BECTHBIMU
JTAHHBIMU;

e pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEHIUTh NPH MOMOIIM (UINUECKUX METOIOB; HCIOJb3Ys
ONMCAaHUE HCCIIEOBAHNSA, BBIACIATH NPOBEPSAEMOE MPEANIOIOKEHNE, OLIEHNBATh NPaBMJIBHOCTh MOpPsAKA
TIPOBEJICHISI UCCIIEIOBAHNS, I€TIATh BHIBOJIBI,

e  TPOBOJIUTH OMBITHI IO HAOIOJCHUIO (PM3UUYECKHUX SBICHUN MM (PU3MUECKUX CBOMCTB TN (KaIMILIsSPHbIC
SBJICHHS, 3aBUCHMOCTH JAaBJICHHS BO3/AyXa OT €ro o0béMma, TeMmIeparypbl; CKOPOCTH Ipolecca
OCTBIBaHUSI/HATPEBAHMS MIPU WU3IYUYCHUH OT IBETA W3ITy4aroNIeH/MOrIOMAIONIEH MTOBEPXHOCTH; CKOPOCTh
UCIApEeHUs1 BOJBI OT TEMIIEPaTyphl >KUIAKOCTH M IUIOIAAM €€ ITOBEPXHOCTH; 3JIEKTpH3alus Tel U
B3aMMOJCHCTBHE AIEKTPUUECKUX 3apsA0B; B3aUMOJICHCTBHE MTOCTOSHHBIX MAarHUTOB, BU3yalu3allusl Mar-
HUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; ACUCTBUS MarHUTHOIO MOJS Ha NMPOBOJAHMK C TOKOM, CBOWCTBA
3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOJIBUIATEN IOCTOSHHOIO TOKa): (OPMYJIHpPOBATh IIPOBEpPsEMbIE
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MPEINONOKEHHsI, COOMpaTh YCTAHOBKY W3 TPEAJIOKECHHOTO OOOPYAOBAaHMSA; OMUCHIBATH XOJ ONbBITa U
(hopMynHpoBaTh BEIBOARI,

BBITIOJHATD TPSMBIC HM3MEPEHMS TEMIIEpPaTypbl, OTHOCHTEIBHOW BIQKHOCTH BO3[IyXa, CHIBI TOKA,
HAIpPSDKCHUS C MCIIOIb30BAaHUEM aHAJIOTOBBIX NMPHUOOPOB M ATYMKOB (PU3NYECKUX BEIWYHH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOH aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCIIEAOBAHUE 3aBUCHMOCTH OIHOW (DM3MYECKON BETHMYMHBI OT JAPYrOoW C HCIIOJIB30BAaHHEM
IPSAMBIX U3MEPEHUH (3aBHCHMOCTH CONPOTHBIICHHUS NPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAIH TTOTIEPEYHOTO
CeUeHHS U yJeIbHOTO COMPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUIIBI TOKA, HAYIIETO Yepe3 MPOBOJHHK, OT
HampsDKEHUs] Ha TMPOBOJHHKE;, HWCCIEAOBAHME TIOCIENOBATENIFHOIO M MapalieIbHOTO COeIWHEHUH
MIPOBOJTHHUKOB): IUIAHWPOBATh HCCIEIOBAaHHE, COOMPATh YCTAHOBKY M BBHINOJHATH HM3MEPEHHUS, CIEIys
MPeIOKEHHOMY IUTaHy, UKCHPOBATh PE3YNIbTaThl MOTYYeHHON 3aBUCUMOCTH B BHJIE TaOJIHII M TPa(HKOB,
JieNaTh BBIBOABI [0 Pe3ysbTaTaM MCCIIeJ0BaHus;

NPOBOUTHh KOCBEHHbIE HW3MEpEHUs (HU3NYECKHX BEIWYHMH (yHesNbHAas TeIUIOEMKOCTh BEIIECTBA,
CONPOTHBIICHUE MPOBOJHHMKA, paboTa W MOIIHOCTH 3JIEKTPUYECKOTO TOKA): IUIAHWPOBATH HM3MEPEHMS,
coOMpaTh 3KCIIEPUMEHTAIBHYIO0 YCTAHOBKY, CIeNys NPEATIOKECHHOW HHCTPYKIIMU, U BBIYUCIISATH 3HAYCHHUE
BEJIMYHHBI,

COOJFOIaTh TIpaBUiIa TEXHUKH 0€301TacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;
XapaKTepr30BaTh MPUHIUIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPONCTB C OMOPOH HA HX
ormucanuss (B TOM YHMCIE: CHCTEMa OTOIUICHHs JIOMOB, THUTPOMETp, IMapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOH OSHEPIUH, 3JIEKTPOOCBETHTEIbHBIE IPUOOPHI, HarpeBaTeIbHBIC
ANEKTPONPUOOPH!  (TIPUMEPBI), AIEKTPHUYECKUE NPETOXPAHUTENH; 3JIEKTPOMATrHHUT, JJIEKTPOIBHIATEIb
MOCTOSIHHOT'O TOKa), HCIOJIB3YS 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBJICHWUU W HEOOXOIUMBbIE (hU3NUECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUIECKHE YCTPOICTBA U H3MEPHUTENIbHBIE TPHOOPHI IO CXeMaM M CXeMaTHYHBIM
pHUCYHKaM (’KHIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHHS,
3NIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBI JIEKTPUUECKHX LIeTeH ¢ MOoCIeJ0BaTeIbHBIM U NapaljieIbHbIM
COETMHEHHEM JJIEMEHTOB, Pa3IHyasl YCIOBHBIC 0003HAYEHHS 3JIEMEHTOB HJICKTPHIECKUX IIENeH;
MPUBOIUTH MPUMEPBI/HAXOAUTh HH(QOPMAIHIO O MPUMEPAX MPAKTHYECKOTO HCIIOIb30BaHUS (PU3HMUECKIX
3HAaHWH B TIOBCEJHEBHOM KHM3HM Ui oOecredeHusi Oe30MacHOCTH IpHU OOpalleHWd ¢ OpudopaMu
U TEXHHYECKUMH YCTPOMCTBAMH, COXPAaHEHUS 370pOBbS M COOJIIOACHHS HOPM OSKOJOTMYECKOTO
TIOBE/ICHHS B OKPYIKAIOLIeH cpere;

OCYIIECTBIATh TOWUCK HWHGpopManuud  (QHU3HYECKOTO colepkaHus B ceTd IIHTepHET, Ha OCHOBeE
MMEIOIINXCS 3HAHUH U ITyTEM CPaBHEHUS JOTIOJHUTEIILHBIX HCTOYHUKOB BBLICIATH HH(OPMALIUIO, KOTOpast
SIBJISIETCS IPOTHBOPEUMBOI MIIM MOKET OBITh HEIOCTOBEPHOIA;

WCTIONB30BaTh MPU BBIMOJHEHUHM YUYeOHBIX 3aJlaHMi HayYHO-TIONMYJISIPHYIO JINTEpaTtypy (PHU3NUecKOro
coJiep>KaHusl, CIIPaBOYHbIE MaTepUalIbl, pecypchl ceTH MHTepHET; BIajeTh NpruéMaMu KOHCIIEKTHPOBAHHUS
TeKcTa, IpeoOpa3oBaHus HH(GOPMALIUK U3 OHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPaTKHUE YCTHBIE cOOOMmeHHs, 0000mmas WHQOpMaIHio u3
HECKOJIbKMX MCTOYHHKOB (PU3UYECKOTO COJEPKaHUs, B TOM YHCIE MYOJIUYHO MPEJCTaBIIATh Pe3ybTaThl
NPOEKTHON WIIM HCCIEI0BATEILCKON JeATENbHOCTH; MPU STOM TI'PAaMOTHO HCIHOJIB30BATh H3YYCHHBIN
MOHATUIHBIN armapar Kypca (pu3uKu, COpOBOXKIATh BHICTYIUICHHE TPE3CHTAIINECH;

MpPHU  BBITIONIHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBaHMN (DU3WYECKHX TMPOIECCOB paclpeessiTh
0053aHHOCTH B T'PYIIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 3a7[adaMH, CIICJNTh 32 BBIMOJHEHHEM IIaHa
NEHCTBUM M KOPPEKTHUPOBAThH €ro, aJIeKBaTHO OLIEHMBATH COOCTBEHHBIH BKJIJ B JIESTEIHHOCTH T'PYIIIHI;
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSBIISISI TOTOBHOCTH pa3peiaTh KOHPINKTHL.

Crnoco0bl OlleHKH YPOBHSI IOCTHKEHHST 00yYAOIIUXCS

. KayecTBO MOArOTOBICHHOCTH YYaIlMXCS OIMpEACNSeTCS KaueCTBOM BBIMOJHEHHBIX UMH paboT. Kpurepuem
OIICHKW B MaHHOM CJIIy4dac SBJIACTCA CTCIICHLb OBJIAJCHWSA HaBbIKAMH pa6OTBI, CaAMOCTOATCIBHOCTh U 3aKOHYCHHOCTH
paboThI, TIIATENBHOCTh AKCIEPUMEHTa, HAYYHOCTh MPEIIAaracMoro pelieHus npoOlieMbl, BHEUIHUI BHI U Ka4eCTBO
paboTel mpuOOpa WM MOJENIH, COOTBETCTBHE HCCICAOBATEIBCKON pabOThl TpeOyeMbIM HOpPMaM M IpaBUiIaM
odopmtenust.

. IToompurensHON POPMOIA OLIEHKH TPY/Ia YIAITUXCS SBISIETCS IEMOHCTPAIUs paOOT, BBHITIOTHEHHBIX YIAITUMHCS
1 BBICTYIIJICHHUE C PE3YyJIbTaTaMU I/ICCHC]IOBaHHﬁ nepea pa3jIMidHbIMU Ay TATOPUAMHA (B KJ1acCce, B CTapIIuXx U MJIAAIIUX
KJ1accax, yIUTEIsIMH, TIeIaroraMi JOTMOJIHUTEIFHOTO 00pa30BaHuUs) BHYTPH JIHIES.

. Pabora ¢ yueGHBIM MaTepHaioM pa3HOOOPa3HBIX (OPM JAET BO3MOXKHOCTh KaXKIOMY MX YYaIlHXCs MPOSBUTH
CBOM CMocoOHOCTH (B 00JIACTH CHCTEMATH3aLMK TEOPETHYCCKUX 3HAHHUIL, B 00JACTH PELICHHs CTAHIAPTHBIX 33jad4, B
00acTH pelleHUs HeCTaHAAPTHBIX 33/1a4, B 00JaCTH UCCIIEI0BATENbCKO# paboTh! 1 T.1.). CHTyaluH ycrnexa, CO3Aaolie
MOJIOXKUTETbHYIO MOTHBALIUIO K JACSITEIBHOCTH, SBJISIOTCS BaXKHBIM (DaKTOPOM PA3BUTHS TBOPUESCKUX U MO3HABATEIBHBIX
CIIOCOOHOCTE! yJaIuxcsl.
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CDopMa aTTeCTallMM: 3a4€T MO BHIMOJIHEHUIO OKCIICPUMCHTAJIbHBIX 3aﬂaHI/Iﬁ 1 pCUICHUIO paC‘IéTHBIX 3ajaad4.

YueOHbI MJIaH

Ne HaunmenoBanne Bcero wacos B ToMm umcrne:
TeM Teoperuueckue JlaGoparopHbie IIpakTukym no
3aHATHUA pﬁ60TI)I peuICHNIO 3a1a4
TIOBBILIICHHOT'O
YPOBHSI CJIO)KHOCTH
1. HaOmronenust u onbIThl. PU3HUECKUE 2 1 1 0
BeNMYHMHEL. M3Mepenne Gu3ndeckux
BEIINYUH
2. TemoBsle SIBICHUS 4 1 3 0
3. M3MeHeHne arperaTHeIX COCTOSHHM 6 1 4 1
BeIlleCTBa
4. DNIEKTPUYECKHE SIBICHUS 8 1 5 2
5. DNIeKTPOMArHUTHEIC SIBJICHUS 8 1 5 2
6. CBeTOBBIE SIBJICHUS 6 1 3 2
HWroro: 34 8 20 6




TEMATHYECKOE INTAHUPOBAHUE
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HaumeHnoBanue pa3aeiioB, TEM

KomnunuectBo

4JacoB

TCOpUA | IpaKTHUKa

BCETro

Hata
MIPOBEACHUS

Tema

1. HaOarogeHuss U onbITel. DPuU3HYeCKHE BeJIHYHHBI.

HN3mepenne puznvecknx BeJTMUHH.

1.

HaGmonenust u  onbITel. ®Dusuueckwe BeNWYMHBI U UX
enuHALBl. V3Mepenne ¢uzndeckux BenuuuH. [lorpenrHoctu
¢msnyeckux BennunH. OOpaboTka pe3yabTaTOB M3MEPEHUH.
BesonacHocTh sKkcniepuMeHTa. [InaHupoBaHNE U BBIOJHEHUE
JKCIEpUMEHTA.

JlaGoparopnas padora:
«Cyxoe tpenne. Onpenenenne kodphuimeHTa TpEHIs
CKOJIbIKEHHUS

Tema 2. Teny1oBLI€ IBJICHUA

Temmneparypa. Ternosslie sBrneHus. [IprOOpEI IS U3MEpEHUT
TeMIepaTyphbl U BIKHOCTH.

JlabopaTopnas pabora:

«HabmoieHue 3a MpoIeccoM HarpeBaHus U OCTHIBAHHS BOJIBI,
MoCTpoeHue rpadrKa 3aBUCHMOCTH TEMIIEPATYPHI OT
BPEMEHI

JlaGopatopnas padora:
«OmpeeneHre Macchl Tella, KOTOPOE YUacTBYET B
TEIJIO0OMEHE)

JlabopaTopnas pabora:
«M3mepeHne yenbHOU TEINIOEMKOCTH TBEPAOTO TEIay.

Tema 3. U3MeHeHHe arperaTHbiX COCTOSIHUI BellecTBa

ArperaTHLIe COCTOAHHA BCHICCTBA. Wsmenenne arperaTHbIX
COCTOSIHUM BellecTBa. Pacuér koiudecTBa TEIUIOTHI IIpU
HU3MEHEHUHU arperaTHOro COCTOSIHUS BELECTBA.

JlabopaTopnas pabora:
«HabnroneHue 3a nNporeccoM IUIaBICHHs JIbJa U IOCTPOCHHE
rpaduKa 3aBUCUMOCTH TEMIEPATYPBI OT BPEMEHH

JlaGopatopnast pabora:
«M3Mepenune TeMnepaTyphbl KpUCTAUTH3AI[MH BEIIECTBAY

10.

JlaGopatopnast pabora:
«Habmoenue 3a oTBepaeBaHneM aMOP(HOTO BEIIECTBAY

11.

JlabopaTopnas pabora:
«HccnenoBanue CBOMCTB MNEPEOXITAKIEHHON KUIKOCTH».

12.

IIpakTMKyM 1O pEIIeHHIO 3aJa4 [OBBIIIEHHOTO YPOBHS
CIIO’KHOCTH.

Tema 4. diekTpH4YecKue sBJICHUS

13.

OnexTpuzarus. DJIEKTPUYECKHUE SBICHUS. DJIEKTPUIECCKHUI
TOK. XapaKTepUCTUKH IIEKTPUUECKOro Toka. [Ipubopsl s
M3MEPEHUST XapaKTePHCTHUK AIIEKTPUYECKOTO TOKa. 3aKOHBI
MOCTOSTHHOTO TOKa. J[MO/bI.

14.

JlaboparopHas paboTa:
«C0OopKa MPOCTHIX NEKTPUIECKHUX LETIeN;

15.

JlaGoparopnast pabora:

«CHATHE BOJBT-aMIIEPHOH XapaKTEPUCTHKH JTAMITBI
HaKaJIMBaHUA U OTIPEACIICHUEC eé COITPOTUBJICHUA U
MOITHOCTH»




TOUYKA \\'pocm

16. |JlabopartopHas paboTa:
«M3y4yeHne 3aBUCUMOCTH 3JIEKTPHYECKOTO CONMPOTUBIICHHS

1IpOBOJIHUKA OT €ro reOMETPUUECKHX MapaMeTPOB U
XapakTepa BeIIeCTBa, U3 KOTOPOTO OH U3TOTOBIICH»

17. |JIaboparopHas pabora:
«[IpoBepKka BBINIONHEHUS 3aKOHOB IIOCTOSHHOTO TOKA JUIA
y4acTKa eNH ¢ HapaJuIeIbHbIM COSIMHEHUEM MIPOBOIHUKOB)
18. |JlaGoparopHas pabora:
«/3y4eHue JIeKTpUUECKHX LeTei ¢ TUoaaMu».
19. |TIpakTUKyM IO PEIICHHUIO 3a/1a4 MOBBIIIEHHOTO YPOBHS
CJIOXKHOCTH.
20. |IIpakTUKyM IO PELICHUIO 3a]a4 IMOBBIILICHHOI'O YPOBHS
CJIO’KHOCTH.
Tema 5. DneKTpoMarHuTHbIE SIBJIEHUS 8
21. |MaruutHOe mose. J{eficTBre MarHUTHOTO TOJISI Ha TIPOBOTHIK
C TOKOM. DJEKTpOMarHuThl. [lepeMeHHOe MarHUTHOE MoJIe.
SIBnenue nekTpoMarHuTHON HHAYKIMH. OnbITel Dapases.
22. | JlaboparopHas paboTa:
«MccnenoBanne MarHUTHOTO TIOJISI IPSIMOTO HMPOBOJHUKA H
KaTYIIKH C TOKOM»
23. | JIaboparopHas paboTa:
«COopKa 3JIeKTPOMarHuTa U UCIBITAHHE €ro ACHCTBUSY
24. | JlaboparopHas paboTa:
«M3yyeHne B3aMMOACHCTBUS IBYX NPSMbBIX IIPOBOTHUKOBY
25. |JIaboparopHas paboTa:
«/3yueHne AeHCTBHA MarHHTHOTO IOJS Ha MPOBOIHHK C
TOKOM
26. |JIaboparopHas paboTa:
«MccnenoBanue sIBICHUS JIEKTPOMAarHUTHONW HHAYKIIHNY
27. |IlpakTUKYyM IO pEIICHHIO 33714 IOBBIIICHHOTO YPOBHS
CJIOXKHOCTH.
28. |IIpakTMKyM TO pELIEHHIO 3ajJa4d [OBBIILICHHOIO YPOBHS
CJIOKHOCTH.
Tema 6. CBeTOBBIE SIBJICHUSI 6
29. |IpsiMonuHEWHOE pacnpOCTpaHEHHE CBeTa. 3aKOHBI OTPAKCHUS
u  npenomieHus. JIluH3pl. @DopMyna TOHKOH  JIMH3BI.
OnTHyeckas CuiIa JTUH3BIL.
30. |JIaboparopHas paboTa:
«OrmpeienieHne noKasartesst IpeIOMICHHSD
31. |JIaboparopHas paboTa:

«/3yyeHue 3aBHCHMOCTH  pa3mepa HM300paXKeHUs  OT

PacCTOSHUSL MEXLY JIMH30HM U TIPEIMETOM)
32. |JIaboparopHas paboTa:

«Omnpenenenne GOKYyCHOTO pacCTOSHHUS U ONTHYECKOW CHIIBI
JIMH3BD» (C ITIOMOIIBIO CBETA OT yAJIEHHOT'O OKHA M C IOMOIIBIO
JIAMITOYKH)

33. |TIpakTMKyM MO pEIICHHIO 3ajJa4 [OBBIILICHHOIO YPOBHS
CJIOKHOCTH.
34. |TIpakTMKyM TO pELICHHIO 3aja4 [OBBIIMICHHOIO YPOBHS
CJIO’KHOCTH.
Hroro: 28 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O ITPOLNECCA

YUYEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
1.  Bypos B.A . ®poHTanpHbIe 3KCIIEpUMEHTAIbHBIE 3alaHus 110 Gusnke B § kiaccax. - M. : [IpocBemienue, 1987.
-63c.
2.  EnoxoBuu A.C. CnpaBouHUK Mo (hU3UKE M TEXHHKE: YUcOHOE MOCOOUE I yyaluxces - 3-¢ u3l., nmepepad. u
nor. - M.: IIpoceemenne, 1989. - 223 c.
Ioxporckuit C.®. Habmomait n uccnenyit cam. - M.: [Ipocsemenne , 1966. - 143 c.
[epeimkua A. B. @n3uka. 8 xi1.: Yueb. ans obmeodpazoBar yued. 3aBenenuii. M.: [Ipoda, 2014;
Iepemmkua A. B. Coopauk 3amad mo ¢usuke: 7-9 k yueOnukam A. B. Ileprimkuna u np. /A.B. [leprimkus;
Cocr.I'.A.JIonmosa. — 11-e u3n., mepepad. u nom. — M.: UzgatenscTBo «OKk3aMen», 2016
6. Buneo-cepus no pasgenam ¢usuku: BupryansHas mkona Kupumna u Medoaus, ypoku dusukn Kupuina u
Medonus 8 knacc;

ok w

METOJUYECKHUE MATEPHAJIBI JIJISA YUUTEJISL

1. BaeypouHas [eSTEIBHOCTh IIKOJHHUKOB. MeToquyeckuii KOHCTpYKTOp: mocodue i yuutens/ [I.B.

I'puropses, I1.B. Cremanos. — M.: [IpocBemenne, 2011. — 223 c. -. (CtanmapTsl BTOPOTO MOKOJICHHUS).

3annmarenpHas ¢usuka. [lepensman S.1. — M. : Hayka, 1972.

3.  Huxudopos I''I'. TlorpemHocti H3MepeHUH MPH BEITIOIHEHUH J1a00PaTOpHBIX padot mo ¢usuke.7-11x1. -M.:
Hpoda,2004.-112 c.

4. Tlokposckuit A.A., Bypos B.A. [Ipaktukym 1o pusnke B cpeaneit mkose. [locodue s yauTess Mo penakuuei
A.A. Ilokposckoro. 'ocyaapcTBeHHOE

5.  ®poHTaibHbIC Ta00paTOPHBIC 3aHITHsA 10 pusuke B 7-11 kimaccax 001eo0pa3oBaTeNIbHBIX yupekaeHui: Kuura
Jutst yautens./non ped. B.A. Byposa, I'.T". Hukudoposa. — M. : IIpocseuienue, 1996.

>

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

1. ®@enepanbHbIil TOCYIapCTBEHHBI 00pa3OBaTENbHBIN CTaHIAPT [DNEKTPOHHBIN pecypc]. — Pexxum moctyma:
http://standart.edu/catalog.aspx?Catalog=227

2. Caiitr MunuctepctBa o0pa3zoBanus 1 Hayku Poccuiickoit @enepanmn// ohuuanbHbeIi caifT. — Pexxum goctyma:
http://MuHOOpHAYKH.pD/

3. Meromguueckas ciyx6a. U3narensctBo « BUHOM. JlabopaTopus 3HaHHI» [DNEeKTpOHHBIH pecypc]. — Pexxum
nocrymna: http://metodist.Ibz.ru/

4. Urpomas mporpamMa Ha mucke «Jlpakoma W 3aHHMaTeNbHas (GU3UKa» [DIEKTPOHHBIA pecypc]. — Pexum
noctyna: http:// www.media 2000.ru//

5. AnropuTMbI penieHus 3a1a4 mo ¢usuke: festivai.lseptember.ru/articles/310656

6. @dopmupoBaHHEe YMEHHWH ydalmuxcs pemarh ¢Gu3ndeckue 3amauu: http://www.revolution. allbest.
ru/physics/00008858_0. Html

7.  DnexTpoHHBIE 00pa30BaTEbHBIC PECYPChl M3 EAMHON KOJUICKIMHM HU(POBBIX 00pa30BaTEIIbHBIX
pecypcos http://school-collection.edu.ru/

8. DmektpoHHBIE 0O0pa3oBaTeNbHBIE pecypchl Kkarajora DemepanbHOro IIEHTpa WH(GOPMAIMOHHO-
obpasoBaTensHBIX pecypco http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NPOLIECCA

YYEBHOE OBOPYJAOBAHME

. KOMIIBIOTEp MperoiaBaTes,
. MYJIbTUMEAUIHBIN IIPOEKTOP,
. Habop TI0 MEXaHUKe,

. Habop MO AIEKTPUIECTRY,

. Habop MO ONTHKE.

wn kA WN =

OBOPYJOBAHUE B PAMKAX ®YHKIMOHHUPOBAHUSI LEHTPA OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT MYECKOM HAITPABJIEHHOCTH «TOYKA POCTA»
1. Iudposas mabopatopus o ¢pusmke (yaeHHIeckas) — 3 mr.
2. Hoyr0yk — 1 mrT.
3. M®VY -1 mr.
4. HoytOyx — 4 mT.


http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://www.media/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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Ipnnoxenne

buaersl 1is 3a4€Ta M0 BHINOJTHEHHIO IKCICPUMEHT AJIbHBIX 3a11a1mii H pacqénn,lx 3aga4d

Buiner Nel.

5. JlaboparopHas paboTa: «CHITHE BOJIbT-aMIICPHOMN XapaKTCPUCTUKH JIAMITBI HAKAJIMBAHUS U OTIPE/ICICHUE €
COIPOTHUBIICHHS U MOILITHOCTH

6. 3apmaua 1o ONTHKE.

buner Ne2.
1. JlaGoparopHas pabota: «/3mMeperne yaenbHOH TeIUIOEMKOCTH TBEPIOTO Tela.
2. 3apmadya 1o AIEKTPHUYECTBY.

bBuner Ne3.

JlabGopaTopHas paboTa:

1. JlabopatopHas paboTa: «OnpenencHie GOKYCHOrO PACCTOSHHS M ONTHYECKON CHITBI IMH3BD) (C MOMOIIBIO
CBeTa OT YAAIEHHOTO OKHA U C MOMOIIIBIO JTAMITOYKH)

2. 3a)1aqa I10 TCIIJIOBBIM SIBJICHUSM.

Buner Ne4.

JlabopaTopnas pabora:

1. JlaGoparopHnas pabota: «COOpKa JICKTPOMarHuTa U UCTIBITAHHE €r0 IeHCTBHS».
2. 3apmaya IO ONTHKE.

Bunet Ne5.

JlabopaTopnas pabora:

1. JlaGoparopHas pabora: «Cyxoe Tperue. OnpeneneHue Ko3QGHIHEeHTa TPSHUS CKOTBXEHHN.
2. 3amaya 1o 3JIEKTPUYCCTRY.




