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1.11osicHUTEJILHAA 3aIMCKA

Cmamyc 0oKkymenma

Pabouass mporpamma mno ¢usuke 8 KJI. cocTaBjeHa B CcOOTBeTcTBHUM ¢ {DegepajbHbIM TIoCyJapCTBEHHBIM
o0pa3zoBaTeJbHbIM cTaHAApTOM: «Pu3uka» 7-9 kiaaccbl (0a30BbIii ypOBeHb) W NPHMEPHBIX NPOrpaMM MO Y4YeOHBIM
npeameram. ®uszuka. 7 — 9 kiaaccol: mpoekT. — M. : IIpocBemenue, 2011. — 48 ¢. — (CranaapTsl BTOPOro NMOKOJEHUs). , HA
ocHOBe padouux mporpamMm mno ¢pusuke. 7 — 11 kaaccol / Ilog pea. M.JI. KopueBnu. — M. : HJIEKCA, 2012. , Ha ocHOBe
apTopckux nporpamm ( aBropoB A.B.Ileppimkuna, E.M. I'ytauk, I'.fl. MakumeBa, b.b. Byxosuesa, H.H. Corckoro) c
yueToMm TpedGoBanmii I'ocyrapcTBeHHOro 00pa3oBaTeIbHOI0 CTAHIAPTA BTOPOI0 NOKOJICHHUS.

[Iporpamma cooTBETCTBYeT 0Opa30BAaTEIbHOMY MHMHHMYMY COJIEpKAHUSI OCHOBHBIX OOpa30BaTENbHBIX MPOrpaMM U
TpeOOBaHUAIM K YPOBHIO MOJATOTOBKHY YYaIIUXCSl, TO3BOJISIET paboTaTh 0€3 MEeperpy3okK B Kiacce C I€TbMH Pa3HOTO YPOBHSI O0OYUECHHS
u uHTepeca K gusuke. OHa MO3BOJIIET CHOPMHUPOBATH y YYalIUXCS OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE IMPEJCTaBICHUE O
(bu3NYeCcKO KapTUHE MUPA.

Pabouas mporpamma KOHKPETU3HPYET COJEp/KaHUE MPEAMETHBIX T€M OOpa30BAaTEIBHOIO CTAaHAAPTA U JACT paclperesIeHue
yueOHBIX YacoB MO pa3zenaM Kypca 8 Kjacca € Y4eTOM MEX NpEeAMETHBIX CBsI3€il, BO3pACTHBIX OCOOEHHOCTEW ydalluxcs,

OIIpCACIISICT MHUHUMAaJILHBIN Ha6op OIIBITOB, ACMOHCTPHUPYCMLIX YUHUTCIJICEM B KJIACCC U Ha60paTOpHBIX, BBIIIOJIHACMBIX YUaITUMUCA.

Pabouas npozpamma 6blnoiHAem 06¢e OCHOBHbIE QbVHKuuu.'

° NudopmanuonHo-meroanyeckasi GyHKIMSA MO3BOJISIET MOJTYYUTh IPEACTABICHUE O TIENISIX, COIEPKAHUH, OOIIIeH
cTpareruu oOy4eHus, BOCIIUTAHUS M Pa3BUTHUS yUaILIUXCS CPEIICTBAMH YUeOHOTO npeameTa Gu3nka.

o Oprasn3anoHHO-IJIAHMPYIOIIAs GYHKIUS [TPEyCMaTPUBAET BbIJICJICHUE 3TAlOB 00YUYEeHHUs, CTPYKTYpUPOBAHUE
y4eOHOIo MaTepuaa, ONpeieJICHUE €ro KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA KaXKJIOM U3 ATAloB, B TOM YUCIE JJIS
COJIep KaTEeIbHOTO HAMOJIHEHUS IPOMEXKYTOYHOM aTTeCTalluy y4aIluXCs.

B ocnose nocmpoenusi npoepammul_nedicam NPUHIMAIIBI: €IMHCTBA, MPCEMCTBECHHOCTH, BADUATUBHOCTH, BBIJICJICHUSA
MOHATHHHOIO Aapa, 1€eATCJIbHOI0 1mojaxojaa, NpoeKTUpoBaHuA U CUCTEMHOCTH.

Cmpykmypa 00KymeHma

PaGouast mporpaMmMa BKJIFOYAET IECATh Pa3/eioB:



[TosicHUTENBHYIO 3aIIUCKY

OO1as xapakTepucTUKa yaeOHOTo MpeaMeTa

['paduk peanuzanuu padoueit mporpaMmsl 1o Gusuke 8 Kiace

OCHOBHOE COJEpKaHHUE POTPaMMBbI

VY4eOHbIe KOMIIETEHLIUH U CIIOCOOBI I€ATEIbHOCTH

TpeboBanus K ypOBHIO IMOATOTOBKH BBIITYCKHHKA 8 Kilacca

Pe3ynbratsl 0cBOEHUS Kypca (JIMYHOCTHBIC, METOIIPEIMETHBIC, IPEIMETHBIE)

Cucrema OIeHKH

. Y4eOHO — METOANYECKUI KOMIUIEKT

10 KanennapHo — Tematnyeckoe mjiaHUPOBAaHUE B KOTOPOE BKIIOYEHBI: KOJbI 3JIEMEHTOB COAEPHKaHUS KOHTPOJIBHO —
M3MEPUTENIbHBIX MaTePUaIOB U IPOBEPSAEMBIX YMEHUN KOHTPOJIBHO — U3MEpUTENbHBIX MaTepuanoB [ MA mist 7-9 kiaccoB Ha
Ka)KIIOM YpOKE, OCHOBHBIE BU/IbI JESTEIbHOCTH YU€HUKA ( HAa YPOBHE yUEOHBIX JIEHCTBUI) 110 BCEM TeMaM Kypca (pu3uKwu,
TpeOOBaHUS K YPOBHIO IOATOTOBKU 00YUaIOIUXCsl Ha KaXKA0M ypoke, popmupoBanue Y'Y/, BUA KOHTPOJISI U U3MEPUTEIH,
JIOMallTHee 3a/1aHre Ha KaXK/Iblil ypOK; MeJarornyeckue CpeCcTBa U LIEeIU Ha KaKbld YPOK, MPUOOPETEHHbIE KOMIIETEHLIUU
y4anxcs, 000py0BaHue U TUJAKTHIECKIE MaTepHallbl Ha KaXKIbIii yPOK, BHEYPOUHAs I€ITEIbHOCTb.

CoNoaRrLDE

2.00masn xapakmepucmuka y4eoOHo2o0 npeomema

du3nka Kak Hayka O HamOojee OOImMMX 3aKOHAX MPHUPOJBI, BBICTyMas B KauyecTBE Y4YEOHOro MIpeaMeTa B IIKOJE, BHOCHUT
CYIIIECTBEHHBIN BKJIQJ B CUCTEMY 3HAHUU 00 okpyxkaromeM mupe. OHa pacKphIBacT PoJib HAYKH B YKOHOMHYECKOM M KYJIBTYPHOM
Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUSI.

['ymanutapHoe 3HaueHne (PU3MKH KaK COCTaBHOM 4acTh 0OIIero oOpa3oBaHMsI COCTOMT B TOM, YTO OHa BOOPYXKaeT MIKOJIbHUKA
Hay4YHBIM METOJ/IOM MTO3HAHMUSI, TIO3BOJISIOIIUM MOTy4aTh OOBEKTHUBHBIC 3HAHUSI 00 OKPY’KAIOIIEM MUPE.

3HaHue GU3NUECKUX 3aKOHOB HEOOXOIUMO JIJIsl U3YUYEHUSI XUMUH, OU0I0THH, puznydeckoi reorpaduu, rexnonoruu, ObXK.

[Ipu cocraBneHun paHHOW paboyeil mMporpaMMbl  yYYTE€HBl peKOMEHaanuu MuHHCTepCTBa 00pa3oBaHUs 00 YCHUJICHUU
MPaKTUYECKUMA, IKCTIEPUMEHTAIILHOM HAMPaBICHHOCTH NPENoaBaHus (PU3MKH U BKIIOYEHA BHEYPOUYHAS ICSITEIILHOCTb.

®du3rka B OCHOBHOH IIKOJIE M3ydaeTCs HAa ypOBHE PACCMOTPEHUS SBJICHWUW TPHPOABI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMHU
(Y3UKY 1 IPUMEHEHUEM ATHX 3aKOHOB B TEXHHUKE M TIOBCCTHCBHOM JKU3HH.

H3yuenue ¢M3MKM 6 OCHOGHOU WIKOJ1e HANPABJIeHO HA Jocmujicenue cnedvioumx ue.neﬁ:

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH ydYalluxCsi Ha OCHOBE Iepeayd UM 3HAHUW U OMNbITa MO3HABATEIBHON W TBOPUYECKOM
NESITEIIbHOCTH;



- NOHMMAHHE yYaIlUMHCS CMbIC/Ia OCHOBHBIX HAY4YHBIX ITOHATHI U 3aKOHOB (PU3UKH, B3aUMOCBSI3U MEX]y HUMU;
- (hopmupoBaHUEe y yUaIIUXCs MPEACTaBICHUN 0 (PU3NUECKON KapTHHE MUpA.

Hocmujicenue ymux yeneii 0decneuusaemcs peuieHuem Ciedyiouiux 3a1au:

- 3HAKOMCTBO YYAIlIUXCS C MeMOOOM HAYYHO20 NO3HAHUS T MemOoOaMuy Ucciedo8anuss OObEKTOB U SIBICHUM MPUPOIbI;

- TPUOOPETCHHE YYaIIUMHUCS 3HAHUH O MEXAHWYECKUX, TEIUIOBBIX, SJCKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUH, (DU3UIECKUX
BEJIMYMHAX, XapaKTCPUIYIOIIUX ITH SBIICHUS;

- (opMmupoBaHue y ydamMXCs yMeHuili Habarooams TPUPOJHBIC SIBICHHUS WM GbINOJIHAMbL ONblmbl, JTaOOpaTOpHBIE PaOOTHI U
IKCNEePUMEHMAbHble UCCIe008aHUs C UCTIONb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB, WUUPOKO NPUMEHAEMBIX 8 NPAKIMUYLECKOU HCUZHU,

- OBJQJICHUE YYAIIUMHCS TaKUMU OOWEHAYUYHbIMU NOHAMUAMU, KaK TPUPOHOE SIBICHUE, IMAUPUYECKU VCIMAHOBNIEHHbIU pakm,
npobiema, meopemuueckull 8618600, pe3yabmanm IKCNEPUMEHMATLHOU NPOBEPKU,

- MOHUMaHUE YYalIUMHUCS OTJIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HHGOPMAIMH, IEHHOCTH HAYKU Y0081emE0opeHUs
OBLIMOBLIX , NPOUZBOOHBIX U KYAbMYPHBIX NOMPEOHOCMEN Yel08eKd

YyeOHas mporpamMma 8 kiiacca paccunTana Ha 68 4acoB , 1o 2 yaca B HE/IEIIO

Kypc 3aBepimiaercsi M”TOroBbIM TeCTOM, COCTABJIEHHBIM COTJIaCHO TPEOOBAHUSM YPOBHIO MOJATOTOBKH BBIITYCKHUKOB OCHOBHOM
LIKOJIBI.



3.I'paguk peanuzauuu padoueii npozpammuvl no guszuxe 8 Knacca
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4.0cnoenoe cooeprcanue npozpammol

TennoBble ABJIeHUSA
TennmoBoe paBHOBecue. Temmeparypa. BuyTtpennsisi sueprusi. Pabora u temnonepenada. Bua temnonepenaun. KonnuectBo
termnoTel. Mcnapenue u konaeHcanus. Kunenue. BnaxHocts Bo3ayxa. [lnaBnenue u kpucrammsanus. 3aKOH COXPaHEHUS! SHEPTUHU B
TEIUIOBBIX IIPOLIECCaX.
[IpeoOpazoBanue sHeprun B TerwoBbIX MamuHax. KI1l TemmoBoit MmammHbl. DKOJIOTHYECKHE MPOOIEMBI TETUIOPHEPTETHKH.
emoncmpauyuu
- MPUHIMII ACHCTBUS TEPMOMETpPA
- TEIUIONPOBOAHOCTh PA3JIUYHBIX MATEPHUAIIOB
- KOHBEKIHSA B )KHIKOCTSX U ra3ax.
- TeIuionepeaaya myTeM U3Iy4eHus
- SIBJICHUE WCIIAPCHHUS
- MOCTOSIHCTBO TEMITEPATYPbl KUTICHUS KUIKOCTH IIPU OCTOSIHHOM JaBJIEHUU
- MOHM)KEHUE TEMIIEPATYPhI KUTICHUS )KUIKOCTU ITPU TOHUKEHUHU JABIICHHS
- HaOJIoJIeHUE KOHACHCAIIMU apOB BOJIbI HA CTAKaHE CO JIbJIOM
JKcnepumenmol
- HCCIIEIOBAHUE U3MEHEHHUS CO BPEMEHEM TEMIIEPATYPBI OCTHIBAHUS BOJIbI
- W3YyYE€HUE SBJICHUA TEIJI000MEHA TPU CMEIIMBAHUU XOJIOIHON U ropsiueid BOJbI
- W3MEpEHHE BIAKHOCTH BO3yXa
Bueypounas deamenvnocmo
- 00BSICHUTB , YTO TaKOE UHPPA, FK30OTEPMUUYECKH, cyOIMManusi, aMmopdHbIi, u30Tponus, AMccTUiAT. [lepnetyym - moousie?
- HCCIIEIOBAHNE U3MEHEHUS TEMIIEPATypPhl BOJBI , €CJIA B HEMl pACTBOPUTH COJIb
- HCCIIEIOBAHUE TEIJIOMPOBOJHOCTH aTIOMUHUEBOM JKEJIE3HOM U JIATYHHOW KacCTPIOJIU OJMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM
KOJIMYECTBOM BO/IbI HA OJJMHAKOBOM OTHE 32 OJHO BpeMs. BBISCHUTH Kakast KacTproisi 001a1aeT 0oJIbIel TErIOMPOBOIHOCTHIO.

- CCieZIoOBaHNE M 00BSICHEHNE BPAIICHHS M YCKOPEHUS BpallleHUs1 OyMa)KHOM 3MEWUKHU Ha/l BKIIOYEHHOU 371, TaMiioi. O0bsicHEHUE
JAHHOTO SIBJICHUS.

- CCIIEZIOBAaHMUE IBYX KYCOUKOB JibJla 00EPHYTHIX B OCITYI0 M YEPHYIO TKaHb MO ACHCTBUEM BKJIFOUCHHOMU 3J1. JJAMITOYKH.

- IOCTPOEHUE KJIACCU(PUKALIMOHHOMN CXEMBI, BBIJIETISI OCHOBAaHUEM JEJICHUS CTIOCOObl MU3BMEHEHHS] BHYTPEHHEW dHEepTruu ( MeX.
paboTa, XMM. peakliii, B3aUMOJICHCTBHE BEIIECTBA C 3JIEKTPOMAT. MOJIEM , TEIJIoNepeaaya, TermIonpoOBOIHOCTb, KOHBEKIIHS,
M3JIyYEHHUE.

- UCCJIEI0BATH TEPMOC U CAENATh YEPTEXK, IIOKA3BIBAIOLINN €r0 YCTPOMUCTBO. HanuTh B TepMOC ropsiuei BOAbl U HAUTH €€
TEMIIEPATYPY . ONPEIETUTh KaKO€ KOJIMYECTBO TEIUIOTHI TEPSIET TEPMOC B 4ac. [IOBTOpUTH TO e ¢ XOJIOAHON BOAOU U ONPEAETUTD




KaKO€ KOJMYECTBO TEIJIOThI TEPMOC IpuodpeTaeT B yac. CpaBHUTH U MTOYEMY TEPMOC COXPaHSET BEIIECTBO XOJOHBIM JIYYIIIE , YEM
TEIIBIM?

- clIeNaTh HATJISIHBIN MPUOOP 1O OOHAPYKEHNUIO KOHBEKIIMOHHBIX TIOTOKOB YKUIKOCTH

- OKCTICPUMEHTAJILHBIM ITyTEM MPOBEPUTH KaKasi Boja ObICTpee 3aMep3HET, ropsiuas uiu xoioaHas? [loctpouts rpaduk
3aBUCHUMOCTH TEMIIEpaTypbl OT BpEMEHH, U3MEPSSl Uepe3 OJIMHAKOBBIEC TPOMEKYTKH BpPEMEHU TeMIIEpaTypy BOJIbI, OKA Ha
MTOBEPXHOCTHU OJIHOM U3 HUX HE MOSBUTCS JIE].

- I3TOTOBJICHUE MapaUHOBOW UTPYIIIKH, C UCTIOJIb30BAaHUEM CBEYH W IUIACTUIIMHA.

DJIeKTpU4ecKHe sIBJICHUS

DneKkTpu3anus Tea. DNEKTPUIECKUi 3aps. [IBa Buaa 3JIeKTPUUYECKHUX 3apsiIoB. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsiaa. IIEKTPUUECKOE MOJIE.

[TocTosiHHBIN 3NeKTpUUecKUid TOK. Cujia ToKa. DIEKTPUUECKOE COMTPOTUBIIEHUE. DIEKTPUUECKOE HAMIPSIKEHUE.
[IpoBOIHUKY, TUAIEKTPUKU U TTOJTYIPOBOJHUKH. 3akoH OMa Ui y4acTKa JIeKTpruueckoi nenu. PaboTa 1 MOITHOCTH
aneKTpuueckoro Toka. 3akoH Jlxxoynsa — Jlenma. [IpaBuia 6e3onacHoOCTH MpU pabOTE C ICTOYHUKAMHU JIEKTPUUYECKOTO TOKa.

Jemoucmpauuu
AIEKTPU3ALUS TEIl
JIBA poJa JJIEKTPUUECKHUX 3apsII0B
YCTPOMCTBO U AEUCTBHE DIIEKTPOCKONA
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3apsI0B
IIPOBOJHUKH U U30JIITOPHI
VCTOYHHMKHU MTOCTOSSHHOT'O TOKa
- WU3MEPEHME CHIIbI TOKA AaMIIEPMETPOM
- WU3MEPEHHE HANPSKEHNS BOJIBTMETPOM
- peocTar U MarasuH CONPOTUBIICHUN
- CBOWCTBA MOJIYNPOBOJHUKOB

IKcnepumennul
- 0OBSCHHTH , 4TO 3TO? ( HYKJIOH, aKKyMYJITOP, TUAJICKTPHK, TIOTCHIINAJ, MAHTaHHH.
- HCCJICIO0BAaHME 3aBUCHMOCTH CHJIBI TOKA B IPOBOIHUKE OT HATIPSHKCHUS
- W3Yy4YeHHUE MOCIIeI0OBATEIHLHOTO COSTUHEHHS ITPOBOTHUKOB
M3y4YeHHUE apalICTIbHOTO COSTUHEHUS TTPOBOTHUKOB




pPETYIUPOBAHHUEC CUJIBI TOKA pCOCTAaTOM
HN3MEPCHUEC DJICKTPUUCCKOI'O COIMPOTUBIICHUS ITPOBOJHUKA
HU3MCPCHHUC MOIIHOCTH SJICKTPHUICCKOI'O TOKA

Bueypounas deamenvrnocmp

M3TOTOBJICHHE MPOCTEHIIero snekTpockona ( byreuika ¢ mpoOkoit , rBo3nb mmuHON 10 — 15 cM, ToHKas 6ymara. B mpoOky BOUTH
T'BO3/Ib TaK, YTOOBI OH TOopYas U3 Hee Ha 2 — 3 cm. [1nsmka rBo3s OyeT «mapukoM» 3eKTpockorna. [lomocky ToHkoM Oymaru
HAKOJIOTh HA 320CTPECHHBIN KOHYHK TBO3/S, ITO JIEMECTKH JICKTPOCKOIA.

- n3mepenue KIIJI kunsatuibHUKa

- U3TOTOBJICHUE U3 KapTOEINHBI WM sI0JI0Ka HCTOYHHMKA TOKa ( B3SATh JH000€ 3TO BEHIECTBO U BOTKHYTh B HETO MEIHYIO U
LIUHKOBYIO INTAaCTUHKY. [ToacoenMHUTh K 3THM 1acTUHKaM 1,5 B nmammnouky.

- HallTH ToMa IpuOOPHI , B KOTOPHIX MOXKHO HAOIIOAATh TEIIOBOE. XUMHUYECKOE U SJIEKTPOMArHUTHOE JAecTBUE 1. Toka. OnucaTth
UX.

- Usroromnenue snekrpoMarauTa ( HAMOTaTh Ha TBO3/Ib HEMHOTO MPOBOJIOKH U MOAKIIOYUTH ATy MTPOBOJIOKY K OaTapeiike,
MIPOBEPUTH JICHCTBUE HA MEJIKUX JKEJIE3HBIX MPEIMETAX )

- CpPaBHUTb aMIIEPMETP U BOJIBTMETP, UCMOJIb3Ysl 3HAHUS, TIOJIYYEHHbIE U3 YU4eOHUKA U UHCTPYKIIUM K TpUOOpam, padoTy
0GOpMUTH B BUJE TAOJIHIIBI.

- paboTa ¢ MHCTPYKIUEHN K CETEBOMY (PUIIBTPY, 3aMOJIHSS TAOIUILY 10 BOIIPOCAM.

- 3aMOJIHUTH TAOIUILY MO UHCTPYKIIUSAM JIOMAIITHUX AJIEKTPOTIPUOOPOB.

MaraurTHblie IBJCHUSA

ITocTtosiHHBIE MarHuThl. B3anmoaericTBue MarHuToB. MarHMTHOE MOJIE MOCTOSIHHOTO TOKA. JIeHCTBME MAarHMTHOIO IOJIST Ha
MPOBOJHUK C TOKOM
DJIEKTPOJBUTATEb TOCTOSSHHOTO TOKA
Hemoncmpayuu
OnbIT Opcrena
MarHuTHOE noJie TOKa
JlercTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM
YCTPOMCTBO JIEKTPOABUTATENSA
Jlabopamopuasa paboma
N3ydyeHnne npuHOMNA JEUCTBUS JIEKTPOABUTATENSA




Bueypounas oeamenvnocmo
- YTO TaKOE JIPOCCENb, COJICHOU/I, POTOP, CTATOP,
- HM3y4YE€HHE MAarHUTHOTO IOJs TOJ0COBOTO MarHuTa, AyroBOro MarHUTa U KaTylIKi ¢ TOKOM, PUCYHKH MAarHUTHOTO TOJISI.
- U3y4YCHUE CBOMCTB MOCTOSIHHBIX MAarHUTOB( MarHuT, KOMIIAC U pa3HbIe BEUIECTBA: PE3MHA, IPOBOJIOKA, TBO3/U, AEPEBAH. OPYCKHU
U T.I1.)

CBeToBbI€e SIBJICHUS

Caet — anekTpoMarauTHas BoiHa. [Ipsamonuneiinoe paciipocTpaneHnue ceera. OTpaxkeHue U npenomieHue ceera. [lnockoe
3epkaiio. JIunu3bl. OKYCHOE PACCTOSIHUE M ONTUYECKas cuiia JIMH3bL. Ontuyeckue npudopsl. Jucnepcus ceeta
emoncmpayuu
- NPSAMOJIMHEMHOE pacpOCTpaHEHUE CBETA
- OTPa)KECHHUE CBETA
- IPEJIOMJICHUE CBETa
- XOJI JTy4yel B cOOMparoIe JuH3e
- XOJI JIy4eH B pacCEeUBAIOLIECH JIMH3E
- MOCTPOEHUE N300PAKEHNUI C TOMOILBIO JINH3
- Ilpuniun gefcTBUS TPOESKIIMOHHOTO anmnapara u ¢goToanmnapara.
- Jucnepcus 6emoro ceera
- Ilonyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX LIBETOB
Jlabopamopuwie pabomboi
- U3mepenune pokycHOro paccTosiHUSI COOUpArOILE JTUH3BI.
- [Momyuyenue n300pa>keHn ¢ TOMOIIBIO COOMPAOIICH JTUH3HI.

Bueypounas oeamenvnocmo
- oOHapy)XeHUE TEHU U MOJyTCHU
- UCCJICJIOBaHUE: B35ITh METPOBYIO MAJIKY U HA YJIMIE U3MEPUTH Pa3Mep €€ TeHH, 3aTEM OIPEICIUTh PEaTbHYIO BHICOTY JE€PEBBEB,
JIOMOB, CTOJIOOB, M3Mepsis uX TeHu. [lomyueHnHbie nanHbie OPOPMUTH B BHJIEC TAOJIUIIHI.
- UCTIOJIB3YS Pa3IMYHbIE UCTOYHUKHU CIIeJIaTh B BUJIE HAIJISAHBIX KaPTOUEK ONTHUYECKUE UILTIO3UN
- BBISICHUTB, YTO 3TO? (JIMAIO3UTUB, KaMepa — 00CKypa, MOHOKYJISP, Tyalu3M, KBaHT, pepaKIys, TAOIITPHS)

Bo3moscuvie 3xkckypcuu: (bepMa, CTPOUTCIILHBIC IJIOIAAKH, MEJIbHUIIA, ITOKapHasd CTaHOUS, THArHOCTUYCCKHC KaOWHETHI
IIOJIHUKIIMHUKHA W1 6OJ'IBHI/II_IBI.




IHoaroroska coo0ueHHil 110 3a1aHHOM TeMe: ENMHUIBI TeMIIepaTypsl, UCIIOJIB3YEMbIE B IPYIUMX CTpaHax. TeMIiepaTypHbIE IIKaJIbI.
VY4er u UCOIb30BaHUE PA3HBIX BUJOB TEIUIONEpenaun B ObITy. [lu3enbHbli ABUraTenb, cBevya S0104KkoBa, taMmna HakaauBaHus A.H.
JlogpirnHa, 1amna ¢ yroJbHOM HUTBIO DIHCOHA. BiusiHuE COJIHEYHOM aKTUBHOCTH Ha ’KMBYIO M HEKHUBYIO ITpupony. [lonsipHbie
cusiaus. MarauTtHoe nose mianet ConHednol cuctemsl. [lomumopdusm.

PobepT Byn — Boiaromieiics yueHslil, yenoBek u axcnepumentarop. Cepreit liBanoBuu BaBuiioB u ero BKIaJ B UCTOPHUIO Pa3BUTHS
Y4EHUS O CBETE.

Bo3mo:kHbIE MccieioBaTebeckue npoekThl: [Tpunnmn cummerpuu [Isepa Kropu u ero poss B kpuctamiorpaduu. MccienoBanue
npoliecca KUMEeHUs U 3aMep3aHusi MPECHOM U cojieHoM BoJibl. MccnenoBanue npoliecca miaBieHus TUIOCYIbPuTa. IKOJIOTUYECKHE
po0sIeMbI « TTI00aTbHOTO MOTEIUICHUSD . DKCIEPUMEHTAILHOE UCCIIEI0BAHUE MTOJIHOTO OTpakeHus cBeTa. Du3uKa B 4EI0BEUYECKOM
tene. ['pynmoBoi npoekT «Pu3nKa B 3arajikax»

5.Yueonvie komnemenuuu u cnocoodwvt deasmenvnocmu

PaGouass mporpamma mnpeaxycMarpuBaerT (opMHupoBaHHE Y IIKOJbHUKOB 00IIe Y4eOHbIX yYMEHUIl W HABBIKOB,
YHHBEPCAJIbHBIX CIIOCO0O0B JAeSITeJIbHOCTH U KJIIYeBbIX KoMneTeHu. [IproprureramMu a1 MIKOJIBHOTO Kypca (PU3WKH Ha dTare
OCHOBHOTO 00111eT0 00pa30BaHUs SIBISIOTCS:

Ilo3nasamenvhasn 0esamenbHOCMb:
® ICMOJIb30BaHWE IS TO3HAHUS OKPYKAIOIIETO MHpa Pa3JIMYHBIX €CTECTBEHHOHAyYHBIX METOIOB: HaOJIOJeHNUE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJICJIMPOBAaHNUE;
e (opmupoBaHUE YMEHUN pa3nydaTh (PaKkThl, TUIIOTE3bI, IPUYMHBI, CJISJCTBHS, J0KA3aTEIbCTBA, 3aKOHBI, TEOPHU;
® OBJIQJICHHE QICKBAaTHBIMHU CITIOCOOAMU PEIICHUS TEOPETHUYECKUX U AKCTICPUMEHTAIBHBIX 3a]1a4;

e [puoOpeTeHUe OMbITa BBIABMKEHUS TUINOTE3 JJI1 OOBSCHEHUS H3BECTHBIX (DAKTOB M SKCHEPUMEHTAIBHOW MPOBEPKHU
BBIJIBUTA€MBIX THUIIOTES.

I/Imbopmauuouuo—xommvuukam UBHAS 0eSIMEJIbHOCHb:

® BJIAJACHHUC MOHOJIOTUYECKON U ):[Hanornqecxoﬁ PC€YbIO, PA3BUTHUC CITOCOOHOCTH MOHUMATh TOYKY 3pCHUS CO6CCGI[HI/IKa u
IIPpHU3HAaBaTh IIPpaBO HA NHOC MHCHHUC,

® JCIIOJIB30BAHUE JId PCHICHHA ITIO3HABATCIIbHBIX U KOMMYHHWKATHBHBIX 3a/1a4 pa3JIMYHbIX HCTOYHUKOB I/IH(l)OpMaI_II/II/I.

Pedhnexcuenasn oeasmenvrocmo:




v

® BJIQICHUE HABBIKAMHU KOHTPOJIA U OLIEHKH CBOEH JEATEIIbBHOCTH, YMEHUEM IMPEIBUACTh BO3MOKHBIE PE3YJIbTaThl CBOUX
JICUCTBUU:
e opraHuzalusi y4eOHOU NESITeNIbHOCTH: MOCTAaHOBKA €M, MUIAHUPOBAHUE, OMPEICIICHHE ONTHUMAaTbHOTO COOTHOILICHUS
LEJIU U CPEACTB.
BbipadoTka KoOMIeTeHIHIA:

Oﬁmeoépasoeameﬂbublx, 3JHAHHUCBO - IIPCAMETHBIX ( V“IC6HO - ITIO3HABATCJIbHAA 1 I/IHd)ODMaHI/IOHHaSI KOMHCTCHHI/IH)

CaMOCTOATENIbHO M MOTHUBHPOBAHHO OPraHU30BHIBATH CBOIO IMO3HABATEIBHYIO JESATENBHOCTh (OT IMOCTAHOBKU LEIH 10
MOJIYYeHUS ¥ OLIEHKH Pe3yJIbTaTa);

HCIIOJB30BaTh 3JEMEHThl MPUYMHHO-CJIEACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHATIBLHOTO aHallM3a, ONMPENENsiTh CYLUIHOCTHBIE
XapaKkTepUCTUKUA H3y4yaeMoro oOOBbeKTa, pa3BEPHYTO OOOCHOBBIBATh CYXKJICHMS, JaBaTh ONPEACIICHUS, MPUBOIUTH
JI0Ka3aTelIbCTBA;

UCIIOJIB30BaTh MYJIbTH MEIUWHBIE PECYpChl U KOMIIBIOTEPHBIE TEXHOJIOTUU JUIsi 00pabOTKHU, Mepeaadd, MaTeMaTUu3auu
nH(popMaIu, IPE3eHTAIIMU PE3YJIHbTATOB MTO3HABATEIBHONU U MPAKTUUYECKON JEATEIIbHOCTH;

OIICHUBATh W KOPPEKTUPOBATH CBOE IOBEACHUE B OKPYKAIOIIEW Cpede, BBIMOIHATH JKOJIOTUYECKHE TpeOOBaHUS B
MPAKTUYECKOMN JEATETbHOCTU U MOBCEIHEBHOM KU3HMU.

Ilpeomemno-opuenmupoeannusvix, penpoovKmueHo — O0eAmMeaAbHOCHHBIX (COUUAIbBHO — MPY006as U KOMNEemeHUU

JIUYHOCHHO020 camocosepuiencm GOGaHM}l)

v
v
v
v

v
v

IIOHUMATb BO3PpaCTarOyIO POJIb HAYKH, YCHUJICHUC B3dAMMOCBA3H U B3AMMHOI'O BIIMAHUA HAYKHM U TCXHHUKH, ITPCBPAIICHNC HAYKHU

B HETIOCPEJICTBEHHYIO MMPOU3BOIUTEIBHYIO CHITy OOIIECTBA;

OCO3HaBaTh B3aMMOJICHCTBUE YETIOBEKA C OKPYKAIOIIEH Cpefoid, BO3SMOKHOCTH M CIIOCOOBI OXpaHbl IPUPO/IBI;
pa3BUBaTh MO3HABATEIbHBIE MHTEPECHl W MHTEIUIEKTYaJbHbIE CIIOCOOHOCTH B MPOLECCE CAMOCTOSTEIBHOIO MPHOOPETEHUS

(1)I/I3I/I‘ICCKI/IX 3HAHUU C UCMOJIb30BAaHUEM PAa3INIHBIX HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I, B TOM 4YHMCJIC KOMIIBIOTCPHBIX

BOCIIUTHIBaTh YOEXKIEHHOCTh B TMO3UTUBHOW pOdM (DU3UKH B KU3HU COBPEMEHHOIO OONIECTBA, MOHUMAHUE MEPCIEKTUB
Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEJICTB CBSA3H U JP.;

OBJIaJIEBaTh YMEHUSIMU PUMEHSTh MOJYyYEHHbIE 3HaHUS 7151 OOBSICHEHUSI pa3HOOOPa3HbIX (U3HUECKUX SBICHUI;

OPUMEHATH TMOJYYECHHbIE 3HAHUS U yMEHHUS JUis 0€30MacHOr0 HMCMHOJIb30BAaHUS BELIECTB U MEXAHU3MOB B OBITY, CEIBCKOM

XO3SIMCTBE W TPOM3BOJACTBE, PEIICHUS MPAKTUYSCKUX 3a/1a4 B MMOBCEHEBHOMN JKU3HH, NIPEIYNPEKICHUS SBICHHA, HAHOCSIITIX
BpEIl 37I0POBBIO YETIOBEKA U OKPY KAIOMIEH cpeie.



Ilennocmmno — cmblc10604l, 00UEKYIbIYPHOU U KOMMYHUKAMUGHOIL

v/ IOHMMAaTh [[CHHOCTHBIC OPUCHTAIINH YUCHUKA, €T0 CIIOCOOHOCTD BHIETh U MOHUMATH OKPYXKAFOIIAN MUP

v/ yMeHHe yYeHHUKa BHIOMPATH IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH JIJISI CBOMX JICHCTBHIA M TOCTYITKOB

v' TIpuoGpeTeHue OIbITa OCBOCHHS YICHUKOM HAYYHOW KapTHHBI MDA

v' OBjajzienne crocobamMu B3auMOIEHCTBUS C OKPY/KAIOIINMU U YIAJICHHBIMH JIIOJIbMU U COOBITHSAMH, YMEHHE 3a1aBaTh BOIIPOC
Y BECTH IMCKYCCHIO, BIAJEHUE PA3HBIMU COLIMAIIBHBIMU POJISIMHA B KOJUIEKTUBE

Dopmuposanue yHUBEPCATIbHBIX YUEOHBIX 0CliCIBUIL

[lepemMeHbl, MPOUCXOAAIINE B COBPEMEHHOM O0ILIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIIEHCTBOBAHUS 00pa30BaTEIbHOTO
MPOCTPAHCTBA, ONPEACIICHUS LIeJiel 00pa30BaHUsl, YUUTHIBAIOIIUX TOCYAapPCTBEHHbIC, COIMANIbHBIC U TUYHOCTHBIC MOTPEOHOCTH U
HMHTEpEeCHl. B CBSI3M C 3TUM NPUOPUTETHBHIM HAIIPABJICHUEM CTAaHOBUTCS 00ECIIEUECHHUE PAa3BUBAIOIIETO MOTCHI[MAIa HOBBIX
o0Opa3oBaTeNnbHbIX CTAaHAAPTOB. Pa3BuTHE TMYHOCTH B cUCTEME 00pa3oBaHUs 00eCIiedynBaeTCs, MPExIe Bcero, uepe3 opMupoBaHUe
YHUBEpCAIbHBIX YueOHbIX AeiicTBul (Y'Y /), KOTOpbie BHICTYNAIOT MHBAPUAHTHON OCHOBOM 00pa30BaTEIbHOTO U BOCIUTATEIILHOTO
npoiiecca. OBlajieHue yJauMucs YHUBEPCATbHBIMUA YU€OHBIMU JCUCTBUSIMU BBICTYIIA€T KaK CIIOCOOHOCTH K CAMOPA3BUTHIO U
CaMOCOBEPILIEHCTBOBAHUIO MYTEM CO3HATEILHOTO U AKTUBHOTO TPUCBOEHHSI HOBOTO COIMANILHOIO onbiTa. Y Y/l co3maroT
BO3MOXHOCTh CAMOCTOSITEJILHOTO YCIICIIHOTO YCBOCHUSI HOBBIX 3HAHUM, YMEHUI U KOMIIETEHTHOCTEHN, BKJIFOYasi OpraHU3allui0
YCBOEGHHSI, TO €CTh YMEHUS YUUTHCH.

B mmpokom 3Ha4eHUM TEPMHUH «yHHBEPCAJIbHBIE yUeOHbIE IEUCTBUS 03HAYAET YMEHHUE YUUThCS, T.€. CIOCOOHOCTh CyOBEKTa K
CaMOPa3BUTHIO U CAMOCOBEPIIEHCTBOBAHUIO ITyTEM CO3HATEIBHOIO U AKTUBHOT'O IPUCBOEHHUSI HOBOT'O COIIMATIBHOTO OIIBITA.

B Oosnee y3koM (COOCTBEHHO MCUXOJIOTMYECKOM 3HAYEHUH ) TEPMUH «YHUBEpPCAIbHbIE YUeOHbIE JEHCTBUS» MOKHO ONPEIEIUTh KaK
COBOKYIHOCTb CIIOCOOOB JEHCTBUS yHalllerocs (a TaKKe CBSI3aHHBIX C HUMH HAaBBIKOB Y4EOHOU paboThl), 00€CTIEUNBAIOIINX €r0
CIOCOOHOCTh K CAMOCTOSATEIbHOMY YCBOECHHUIO HOBBIX 3HAHUW U YMEHUH, BKIII0Yasi OpraHU3aIMIO 3TOrO Mpoliecca. Y HUBepcaabHbIe
yueOHble neiicreus (YY) noapasaenstorcs Ha 4 TpynIibl: peryasTUBHbIE, TMYHOCTHbIE, KOMMYHUKATUBHBIE U T03HABATEIbHbIC.

®opmupoBats Y'Y/l Ha ypokax HU3UKU NIPU U3YICHUH KOHKPETHBIX TEM IIKOJILHOTO Kypca B 8 kiacce orpaxens B KTII.

PesyibTarom popMHpPOBaHMS YHHBEPCAJBHBIX YUEOHBIX JeHCTBHI OyayT SIBJAATHCH YMEHMSA:



¢ TPOU3BOJBHO U OCO3HAHHO BJIAJIETh OOIIKMM MIPUEMOM pPELICHHs Y4eOHBIX 3a/1a4;

¢ HCIIOJIb30BaTh 3HAKOBO-CHMBOJMYECKHE CPEICTBA, B TOM YHCIIE MOJICIH U CXEMBbI JJIsl pelIeHUs y4eOHbIX 3a/1a4;

e YMETh OCYLIECTBIIATh aHAJIU3 OOBEKTOB C BBIJIEICHUEM CYIIECTBEHHBIX H HECYIIECTBEHHBIX TPU3HAKOB;

¢ YMETh OCYLIECTBIATh CUHTE3 KaK COCTaBJIEHUE LIEJIOr0 U3 YaCTEH;

e YMETh OCYIIECTBISITh CPAaBHEHHUE, KIACCU(DUKAIUIO 110 3aJJaHHBIM KPUTEPUSIM;

e YMETh YCTAaHABIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3H;

e YMETh CTPOUTH PACCYKJIEHUS B POopMe CBSI3U MPOCTHIX CYKJICHUI 00 00BEKTE, €ro CTPOSHUHU, CBOMCTBAX U CBS3SX;

e BJIQJIETh OOIIMM MTPUEMOM pelICHUs yueOHBIX 3a/1a4;

e CO3/1aBaTh U MPE0OPA30BBIBATH MOJIEIH U CXEMBI JIJIsl PEIICHUS 3a/1a4;

e YMETb OCYLIECTBIIATH BEIOOP Hanbosee 3PPEeKTUBHBIX CIOCOOOB pellIeHUsI 00pa30BaTEIbHBIX 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHUM.

6.TD€606£1HM}1 K YPOBHI0 NOO20M O0BKU 8bINYCKHUKA 8-20 Kaacca

B pe3yibmane usy4erus d)MS’Z/lKZ/l VYEHUK 8 knacca dondicen:

3HATHL/MIOHUMATD:

Cmuicn nonamuii: husnueckoe siBjieHue, PU3NUeCKuil 3aK0H, B3aUMOJIEHCTBUE, JJICKTPUIECKOE M0JIe, MAarHUTHOE TI0JIE, aTOM;

Cmpuicn u3zuueckux éearuqun: BHYTPEHHSS SHEPIUsl, TEMIIEPATYPaA, KOJUUYECTBO TEIIOTHI, BJIAXXHOCTh BO3/1yXa, JJICKTPUUECKUI
3apsii, CWJa DJIEKTPUYECKOTO TOKA, DJIEKTPUUYECKOE HAMPSHKEHUE, DJJIEKTPUYECKOE COMPOTHUBJICHUE, paboTa U  MOIIHOCTh
AIIEKTPUUYECKOTO TOKA, (DOKYCHOE PACCTOSIHHE JIMH3HI;

Cmbicn pusuueckux 3aKOHO8: COXPAHCHMS SHEPTMM B TEIUIOBBIX IMPOLIECCaX, COXPAHEHUs AJIEKTpUUECKOro 3apsaa, Oma mais
y4acTtka uenu, Jxoyist — JIeHua, npsaMOJIMHEMHOTO PACIPOCTPAHEHUSI CBETA, OTPAKEHUS U IIPEJIOMIIEHUSI CBETA;

YMmerThb:

Onucvieamov u 00vacHames (HU3NYECKUE SBICHUS: TEIJIOMPOBOAHOCTh, KOHBEKIIHIO, W3JIyYCHHE, HCIIApEHWe, KOHICHCAITUIO,
KUIICHUE , TUJIABJIEHHWE, KPHUCTAJUIM3ALMIO, SJICKTPU3AILUI0, B3aUMOJICHCTBUE AJCKTPUUYECKUX 3aAPSA0B, B3aUMOJICHCTBUE MArHUTOB,
JeWCTBUE MAarHUTHOTO TOJISl Ha MMPOBOJAHUK C TOKOM, TETUIOBOE JIEUCTBUE TOKA, OTPaKEHHUE/ TIPEIOMIICHUE CBETA;

Hcnonvzoeams pusznueckue mpuOOpPbl U U3MEPUTENBHBIE HHCTPYMEHTBI JIJI1 U3MEPEHUST (PU3MYECKUX BEIUYMH: TEMIIEpPaTyphl,
BJIQKHOCTHU BO3/yXa, CUJIbI TOKA, HATIPSYKEHUSI, COIPOTUBIICHHUSI, pa0OThI M MOIIIHOCTH DJIEKTPUUECKOTO TOKA;




Ilpeocmaenams pezyromamsl N3MepeHuil B BUie TaOIUI, rpa)MKOB U BBISBIATH HA 3TOM OCHOBE SMITMPUYECKUE 3aBUCUMOCTHU:
TeMIepaTyphbl OCTHIBAIOIIECH BOIBI OT BPEMEHH, CHJIbI TOKA OT HAMPSKEHUS HAa YYaCTKE 1EMH, yria OTPaXKEHUs OT yria MaJieHus, yria
MPEJIOMIICHUS OT yIJla MajeHus;

Buvipaxcams pezynbmamot U3MEepeHU U pacueToB B eAMHUIAX MexayHapoHoi cuctemsl CU;

Ilpueooumsv npumepvt TPAKTUIECKOTO HCIIOIB30BAHUSA (PU3NYECKUX 3HAHUH O TEIUIOBBIX, JJICKTPUYECKHX, MAarHUTHBIX W
CBETOBBIX SIBJICHUSX;

Pewiamsy 3a0auu Ha TpUMEHEHHE  (PU3MYECKUX 3aKOHOB: COXPAHEHUS OHHEPIHMM B TEIUIOBBIX IMIPOIleccax, COXPaHECHUS
ANEKTPUUYECKOTO 3apsana, Oma miig yyactka nenu, Jxkoyns — JIeHna, npsiMOJIMHERHOTO PaCIIPOCTPAHEHUS U MPEJIOMIIEHUS CBETA;

Ocywiecmenams camocmoamenvHvlil nouck MHGOPMAIIMK €CTECTBEHHOHAYUYHOIO COJIEP KaHUsSI C UCIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHUKOB HH(popManuu ( y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO — MOMYJISIPHBIX W3IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa), ee 00pabOTKy U MpeACTaBICHUE B pa3IMuHbIX (popmax ( CJIOBECHO, C TOMOIIBI0 PUCYHKOB U MIPE3CHTAINN );

Hcnonvzoeamsv npuodpemennvle 3HaHUA U YMEHUA B TIPAKTUYECKON JIEATEIBHOCTH U MOBCEIHEBHOW KU3HU JJI1 00€CIICUEHMUS
0€30MaCHOCTH B MTPOLIECCE KU3HENEATEIBHOCTH.

{.Pe3yivmamol océoenus Kypca puzuku

Jluunocmuvie pe3yiomaniovi:

- popMupoBaHUE MO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaJbHBIX U TBOPYESCKHX CIIOCOOHOCTEH ydanmuxcs;

- yOeXKJEHHOCTh B BOBMOYKHOCTH MO3HAHUS MMPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO MCITOJb30BAHUS TOCTH KCHUU
HAYKH M TEXHOJOTHH JUIS JaJbHEUIIETO pa3BUTHUS YEJIOBEUECKOTO 00IIEeCcCTBa, YBaXKCHHE K TBOPIIaM HayKH, OTHOIICHUE
K pU3UKE KaK K 2JIEMEHTY 00IeueTOBeYEeCKON KYyIbTYyPHI;

- CAMOCTOSITEIbHOCTH B MPUOOPETEHUN HOBBIX 3HAHUU U MPAKTUYECKUX YMEHUI;

- MOTHUBAIUS 00pa30BaTEIbHOMN JAE€ATEIbHOCTHU MIKOJIbHUKOB HAa OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOJAX0a;

- popMHUpOBaHUE IEHHOCTHBIX OTHOIIECHUH K APYT APYTY, YUYUTEIIO, aBTOpaAM OTKPBITUN U U300pETEHUH, pe3yabTaTam
o0ydeHus.

MemanpeomemHunle pe3yibmambl.:

- OBJIaJICHUE HABBIKAMU CaMOCTOSITEJIbHOTO MPUOOpETEHUSI HOBBIX 3HAHUN, OpraHU3aIlMu YU4eOHOU AesATeIbHOCTH,
MMOCTAHOBKH I€JIeH, IAaHUPOBAHUSA, CAMOKOHTPOJISI M OLIEHKHU PE3yJbTaTOB CBOEH NESITEILHOCTH, YMEHUIMU
NpeaBUIETh BO3MOXKHBIC pe3yIbTaThl CBOUX JAECUCTBU;

- MOHUMaHMWE Pa3JIUYUN MEXY UCXOJAHBIMU (PaKTaMU M TUTIOTE3aMHU AJSI UX OOBSCHEHUS, TEOPETUUYECKUMHU MOJIEISIMHU
U peajbHBIMU 00BEKTAMM, OBJIAJICHUE YHUBEPCAJIbHBIMU YUEOHBIMU JEUCTBUAMHU HA IPUMEPaAX THUIIOTE3 JJIs




00BbSICHEHHUS U3BECTHBHIX ()AKTOB M DKCIEPUMEHTAIbHON NPOBEPKHU BBIJBUTAEMBIX TUIIOTE3; Pa3pabOTKU TEOPETUUECKUX
MOJIE€JIE€H MPOILECCOB UJIU SIBJIICHUM,

- IpuoOpeTeHne ONbITa CAMOCTOSTEIbHOTO MOUCKA, aHaln3a U 0TOopa HH(pOpPMALIUK C UCIIOIBb30BAHUEM Pa3TUYHBIX
NCTOYHUKOB U HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHN IS PEIICHUS MOCTABICHHBIX 3a/1a4;

- popMupoBaHUE YMEHUNA BOCIPUHUMATH, MepepadaThiBaTh U MPEAbABISATh HHHOPMAIIUIO B CIOBECHOM, 00pa3HO,
CHMBOJIMYECKOU dhopMax, aHAJTM3UPOBATh U MepepabaThiBaTh MOJYYSHHYI0O HH(POpPMAIMIO B COOTBETCTBUHU C
MMOCTABJCHHBIMU 3aJa4aMU, BbIJEISITh OCHOBHOE COJIECPKAHUE MPOUYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI HA
NOCTaBJIEHHbIE BONIPOCHI U M3JaraTh €ro;

- pa3BUTHE MOHOJOTHYECKON U JUAJTOTHYECKON pedyr , yMEHHUS BhIPAX)aTh CBOM MBICIU U CIOCOOHOCTHU BBICIYIIUBATH
cobeceqHUKa, TOHUMATh €r0 TOYKY 3pEHUs, MIPU3HABATh MPABO JPYroro yejoBeka HAa HHOE MHEHUE;

- OCBOCHME MPUEMOB JCHCTBUN B HECTAHJAPTHBIX CUTYyAallUSIX, OBJIAJICHUE IBPUCTUYECCKUMHU METOJaMU PEIICHUS
npooJieM;

- popmMupoBaHue yMeHU paboTaTh B IPYMIE C BHIMOJIHEHUEM Pa3JMUYHBIX COIMAIbHBIX POJIEH, MPEACTABIATh U
OTCTauBaTh CBOU B3TJSbI U YOCKIACHUS, BECTU TUCKYCCHIO

Ilpeomemmuuvie pe3yiomamul:

- 3HaHUS O NIPUPOJE BaXXHEUIHNX (U3HMUECKUX SBICHUN OKPYKAIOIIEr0O MUPa U MOHUMAaHUE CMbIC/Ia GU3UYECKHUX
3aKOHOB, PACKPBIBAIOUINX CBSI3b U3YYEHHBIX SBJICHUN;

- YMEHHUSA MOJb30BATHCSA METOJAMU HAYUYHOTO MCCII€JOBAHUS SBJICHUI NPUPOABI, IPOBOAUTH HAOIIOACHHU,
IJIAHUPOBATh U BBIMOJHITH 3KCIEPUMEHTHI, 00pabdaThIBaTh pe3yJbTaThl U3MEPEHUN, MPEACTABIATH PE3YJIbTAThI
U3MEPEHHUN ¢ MOMONIbI0 TabIUIl, Tpa@uKoOB U GOpMYyJ, OOHAPYKUBATH 3aBUCUMOCTH MEXY GU3UUECKUMHU SIBICHUAMH,
O0BSICHATH MOJYUYEHHBbIE PE3YJNbTAThl U JI€JaTh BBIBOJbI, OLLEHUBATh I'PAHUIBI TOTPEIIHOCTEN pe3yabTaTOB U3MEPEHUN;
- YMEHUS MPUMEHITh TEOPETUUECKHE 3HAHUA 110 (PU3UKE HA MPAKTUKE, peliaTh PU3NYECKHUE 3aJa4yl HAa IPUMEHEHHE
MOJIYYEHHBIX 3HAHWU;

- YMeHHUs U HaBBIKM NPUMEHSITH MOJYUCHHbIC 3HAHUS JIS1 OOBSICHEHUS NPUHIIUIIOB NEUCTBUS BaXXHEUIINX TEXHUYECKUX
YCTPOMCTB, pELICHUs NPAKTUYECKUX 3a7a4 NOBCEIHEBHOU JKU3HU, PALIHOHAIBHOTO IPUPOAONOJIB30BaHU U OXPaHBbI
OKpYXaruen cpeasl;

- popmMupoBaHue yOexXJeHUsS B 3aKOHOMEPHOMU CBSI3M M MO3HABAEMOCTH SBJIECHUN MPUPOJbI, B 00bEKTUBHOCTH HAYYHOT O
3HAHUS, BBICOKOW EHHOCTU HAyKU B Pa3BUTUU MAaTEPUAIbHOU U JYXOBHOU KYJIbTYPHI JIOJEH;

- pa3BUTHE TEOPETUUECKOr0 MBIIIJIIEHUS HA OCHOBE POpMUPOBAHUS YCTAHABIUBATH (aKThl, pa3indyaTh NPUUYUHBI U
CIIeJICTBUSA, CTPOUTH MOJEJIHU U BBIJABUIATh TMIOTE3bl, BHIBOAUTh U3 3KCIEPUMEHTAIbHBIX PAKTOB U TEOPETUUECKUX
Mojenel Gu3nyecKkue 3aK0HbI;




- KOMMYHUKAaTUBHbIE YMEHHU JOKIAABIBATH O PE3YyJIbTAaTaX CBOETO UCCIEAOBAaHUS, Y4aCTBOBATh B IUCKYCCUU, KPATKO
U TOYHO OTBEYATh HA BOMPOCH], UCIIOJTb30BATh CIPABOYHYIO JUTEPATYPY U APYTHUe UCTOUYHUKU WHPOPMAIIUH.

8.Cucmema ouenku

O1eHKA 0TBETOB YYAIUXCH
OHeHKa «5» CTaBUTHCA B TOM ciIydac, CClIn yanIHﬁCH IIOKa3bIBACT BCPHOC IIOHHUMAHHC (I)I/ISI/I‘{E?CKOI?I CYIITHOCTHU
pacCMaTpuBaCMbIX SIBJICHUM U BaKOHOMCpHOCTeﬁ, 3aKOHOB H TeopHﬁ, a TaK JXC IIPAaBUJIBHOC OIIPCACIICHUC (1)I/I3I/ILICCKI/IX BCJINYHNH, UX
CANHUII 1 CII0co00B HU3MCPCHUA: IIPABUJIBHO BBIITOJHACT YCPTCIKH, CXCMbI U Fpa(bI/IKH; CTPOHUT OTBCT II0 CO6CTBCHHOMy IJIaHy,
COIMPOBOKIACT paCCKa3 COOCTBEHHBIMH npuMepamMu, YMCCT IIPUMCHATL 3HAHUS B HOBOU CUTyalluH IIPH BBIIIOJHCHHUH ITPAKTUYCCKUX
3aHaHHﬁ; MOJKCT YCTAHOBHUTDH CBA3b MCIKAY U3YIACMBIM U PAHCC N3YUYCHHBIM MATCPHUAIIOM IIO KYPCY (1)I/IBI/IKI/I, d TaKiKC C MaTCpHUaJIOM,
YCBOCHHBIM IIPpU U3YUCHUU APYIUX IIPCAMCTOB.

Onenka «4» CTaBUTHCS, €CJIM OTBET YUCHHKA YJAOBJIETBOPSIET OCHOBHBIM TPEOOBAaHMSAM Ha OLICHKY S5, HO JaH 0€3 MCIOJIb30BaHUS
COOCTBEHHOI'0 IlJIaHA, HOBBIX MNPUMEPOB, 0€3 MPUMEHEHHsS 3HAHWN B HOBOM cCHUTyaluMu, 6€3 HCIOJb30BaHUS CBSI3€H C paHee
M3YYCHHBIM MaTepUaJOM W MaTepUajioM, YCBOCHHBIM MPU U3YUYECHUH JP. MPEAMETOB: €CIIM YYalIUhCsa JOMYCTHI OJHY OIIUOKY WU
He 0oJiee IBYyX HEJIOYETOB U MOKET UX UCIPABUTH CAMOCTOSITEILHO WJIA C HEOOIBIIION MOMOIIBIO YUUTEIIS.

Ouenka «3» CTaBUTHCSA, €CIU Yy4YalllMWCs TMPAaBUILHO TOHMMAeT (U3MUECKYIO CYIIHOCTh pPAacCMAaTPUBACMBIX SIBICHUU U
3aKOHOMEPHOCTEH, HO B OTBETEC HMEIOTCS OTACIBbHBIE TPOOEIEl B YCBOSHHUU BOMPOCOB Kypca (M3UKU, HE MPEMATCTBYIOIINAC
JaNTbHEUIIIEMY YCBOCHHUIO BOMPOCOB MPOTPAMMHOTO Marepuaia: yMeeT MPUMEHSTh MOJYyYEHHbIE 3HAHWUS TIPHU PEIICHUU TMPOCTHIX
3a/lad C MCMOJB30BAaHUEM TOTOBBIX (HOPMYJ, HO 3aTPyAHSIETCS MpPU PEHICHUH 3a7ad, TPEOYIOIUX MpeoOpa3oBaHUs HEKOTOPHIX
dhopmyI1, TOMyCTUI He OoJiee OHOM TpyOol OMMOKY U JIBYX HEIOYETOB, HE OoJiee OJHOM I'py0oil U OJHOM HErpyOol ONMIMOKH, HE
6onee 2-3 HerpyObIX OMIMOOK, OAHON HErpyOOil OIMOKHU U TPEX HETOUYETOB; NOMYCTHI 4-5 HETOUETOB.

OuneHka «2» CTaBUTCS, €CJIM yYalllMICS HE OBJIaJiel OCHOBHBIMU 3HAHUSIMH M YMEHHUSIMU B COOTBETCTBUHU C TPEOOBAHUSIMU
MPOTPaMMBbI U IOMYCTHII OOJIbIIIE OMMOOK U HEJOUETOB YeM HEOOXOAMMO JIJIS OLIEHKH «3».

OueHKa KOHTPOJBHBIX Pa00T

OneHka «5» cTaBUTCS 3a pab0Ty, BBITIOJIHEHHYIO TMOJHOCTHIO 0€3 OIMMOOK M HETOYETOB.



Onenka «4» CTaBUTCA 32 pabOTy BBHINOJHEHHYIO TOJHOCTHIO, HO TPY HAJIMYMK B HEW He Oojee 0HOM rpyOoit u oaHO# HerpyOoit
OIUOKH U OHOTO HEeo4UETa, HE OoJee TPEX HETOUETOB.

OneHka «3» CTaBUTCS, €CJIM YUYEHUK MPABUIBHO BBIOJHWI HE MeHee 2/3 Bceil paboThl WK JOMYCTHI He OoJiee 0JIHOU rpyOoi
OIIMOKU M.JIBYX HENO4ETOB, HE Ooyiee OAHOM rpyOOl OMMOKU U OJHOW HerpyOoil omubOku, He Oosiee Tpex HerpyObIX OIIUOOK,
OJIHOM HerpyOoil ommOKM M TpexX HeAOouETOB, MPH HAMUYUU 4 - 5 HEZOYETOB.

OneHka «2» CTaBUTCS, €CIM YUCIIO OLIMOOK U HEJJOUETOB MPEBBICUIIO HOPMY JJIsl OLICHKH 3 MJIM NIPaBUIIBHO BBINOJIHEHO MeHee 2/3
BCEU padOTHI.

OueHka 12a00paTOPHBIX Pad0T

OueHka «5» CTaBUTCS, €CJIU yYaIlIUICS BBITIOIHSAET paboTy B OJHOM 00beME C COOJII0ICHUEM HEOOXO0IUMOM MOCIIEI0BATEIIbBHOCTU
IIPOBEJCHUS OIBITOB U H3MEPEHUH; CaMOCTOSITEIIBHO M PALMOHAIBHO MOHTUPYET HEOOXOAMMOE OOOpYJOBAHME; BCE OIBITHI
MIPOBOJIUT B YCJOBUSIX U PEKHUMaX, 00ECMEYMBAIONIUX MOJYyYECHHUE MPABWIBHBIX PE3YJIbTATOB U BBIBOJOB; COONIIOAACT TPeOOBAHMS
mpaBuil 0€30MaCHOCTH TPYJa; B OTYETE MPABWJIBHO M aKKYpaTHO BBITIOJIHSET BCE 3aIIMCH, TAOJHIIbI, PUCYHKHU, YEPTEXKHU, TpaduKH,
BBIYMCIJICHUS; IPABUJIBHO BBITIOJHAET aHAJU3 MOTPEITHOCTEH.

Onenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OILIEHKE «5» , HO ObLIO JOMYIIEHO JIBa - TPU HeAoueTa, He 0oyiee OAHOU
HErpy0oil OIIMOKU ¥ OJJTHOTO HEAOYETA.

Onenka «3» CTaBUTCS, €CIOUM paboTa BBINOJIHEHA HE IMOJHOCThIO, HO OOBEM BBIMOJIHEHHOM 4YacTH TaKOB, IIO3BOJISIET
MOJyYNTh TPABUIIBHBIE PE3YIbTAaThl U BHIBOJBI: €CIIH B X0JI€ IPOBEJCHHS OMBITa U U3MEPEHUI OBIIIN TOMYIICHBI OITHOKH.

OuneHka «2» CTaBUTCS, €CIM paboTa BBHINIOJHEHA HE TOJHOCTBIO U OOBEM BBHITIOJIHEHHOW YacTH pabOThl HE MO3BOJISAET
C/IeNaTh MPABUJILHBIX BHIBOAOB: €CIIM OMBITHI, U3MEPEHUS, BEIYMCICHUS, HAOTIOACHHSI TPOU3BOINIINCH HETIPABUIIHHO.

Bo scex cnyuasx oyenka crudicaemces, eciu yueHUK He cooaro0anr mpebosanus npasui 6e30nacHocmu 2pyod.

Ilepeuensv oumuook:
I'pyovie ouinoku

1. He3nanwue omnpeeneHuii OCHOBHBIX MOHSATHUM, 3aKOHOB, MPaBUII, MOJOKEHUN TeOpHH, GopMyJi, OOIIETTPUHATHIX CUMBOJIOB,

0003Ha4YeHUs (PU3NUECKUX BEJTUYUH, SAUHUILY U3MEPEHUSI.

HeymeHnue BbIIENSATH B OTBETE TJIABHOE.

3. HeymeHnue npuMeHsITh 3HAHUS JIJIs pEIIECHUs 3a7a4 U 00bICHEHUS (DU3NUECKUX SIBJICHUI; HENPABUILHO CHOPMYIUPOBAHHBIC
BOIPOCHI, 33J]aHUS WJIM HEBEPHBIE OOBICHEHUS X0/1a UX PEIICHUs, He3HAHNE MPUEMOB PEIICHUS 3a/1a4, aHAJIOTUYHBIX paHee
pElLIEHHBIM B KJIacce; OIIMOKHU, MOKa3bIBAIOIIME HETIPABWILHOE MOHUMAHUE YCIOBUS 3aa4M WM HEMPaBUILHOE UCTOJIKOBAHUE
pelIeHMUS.
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HeyMmenue yutath U CTpOUTH rpaduKy U MPUHIAITHAIBHBIC CXEMBI

HeymeHne moaAroToBUTh K paboTe YCTAHOBKY HIIH J1a0OpaTOpHOE 000PYI0BAHHE, IIPOBECTH OITBIT, HEOOXOUMBIC PACUETHI HITH
WCIIOJIb30BAaTh TOJyYSHHBIC JAHHBIC JIJIST BBIBOJIOB.

Heb6pexxnoe oTHOIEHNE K 1ab0paTopHOMY 000PYIOBAHUIO i H3MEPHUTEIIBHBIM ITPHUOOpaMm.

Heymenue onpenennTs NoKa3aHus H3MEPUTEIIBHOTO MIPUOOpa.
Hapyuenne TpeboBanmii mpaBuil 0€300aCHOrO TPYAa MPU BBIOJHEHUH SKCIIEPUMEHTA.

Hezpyowvie ouituoku

1.

w N

Hetounoctu hopMyIupoBOK, OnpeeieHni, 3aKOHOB, TEOPUH, BbI3BAHHBIX HETIOJIHOTOW OTBETA OCHOBHBIX ITPU3HAKOB
ornpeaensieMoro noHATUs. OmunoOKy, BbI3BaHHbIE HECOOIIOIEHUEM YCIIOBHM NMPOBEIEHUS OIbITa UM U3MEPEHU.
OmuOKkH B yCIOBHBIX 0003HAUEHUSAX HA MPUHLIMIIUAIBHBIX CXEMaX, HETOUHOCTH YepTexkKeH, rpaduKoOB, CXEM.
[Ipomyck min HETOYHOE HaMCaHHE HAMMEHOBaHUM eTUHUI] PU3NUECKUX BEIUYMH.

HepanuonanbHbli BEIOOP X0/a pEeIIECHUS.

Heoouemui

abhwphE

HepammonanbHbIe 3aTTUCH TIPU BBIYUCIICHUSAX, HEPAIIMOHATBHBIE TIPUEMbI BBIYUCIICHUH, MPE0oOpa30BaHU U PEIICHUS 3a/1a4.
ApudmMernyeckrie OIMOKY B BBIYUCICHUSX, €CIIH 3TH OIIUOKHU rpy00 HE HCKAXAIOT PEAIbHOCTD MOJIYYEeHHOTO pe3yJsibTaTa.
OTnenpHBIE MOTPEIIHOCTH B (POPMYIMPOBKE BOIPOCA UM OTBETA.

Heb6pexxHoe BhITIOIHEHUE 3aMKCe, YepTexeid, cxem, rpaduKoB.

Opdorpaduryueckue U TyHKTYallHOHHBIC OITUOKH

9.Yueono — memoouueckuii Komnjiekm

1. [leppiikun A.B., I'ytauk E.M. ®usuka. 8 xknacc. — M.: Ipoda, 2011

2. Jlykammk B.1. COopHuk 3a1a4 no gusuke. 7-9 knaccel. — M.; [Ipocsemenue, 2007

3. [IpumepHsbie porpamMmel 1o yueOHbIM npeameraM. @usuka. 7 — 9 kiaccel: mpoekt. — M.: TIpocsemenue, 2011

4. BonkoB B.A. YHuBepcaibHbI€ IOYpPOUHBbIE pa3paboTku 1o pusuke: 8 kiaace. — 3 — u3.. nepepadot. u gomn. — M.: BAKO, 2012

5. I'pomuesa O.U. KoHTposbHbIE 1 caMOCTOsITENbHBIE padboThI MO (huzuke § kiacc: k yueOHuky A.B. [lepoiikuna. @usnka. 8kiace. —
M.: U3paTenbcTBO «OKk3amen» 2013.



Cooeporcanue mamepuana KOMNJIEKmMa noaHocmslo coomgeemcemeyem llpumepHotl npocpamvme no ¢uzuke 0CHOBHO2O
0bwe2o0 0bpazosanus, 00a3amenbHOMY MUHUMYMY cooepaicanusi. Komnnexm pexomenooean Munucmepcmeom obpazosanus PD

ROHmDOﬂbHO — UsmepuniejibHvle mMamepuaiivbl, HANpAaejIeHHble HAd U3y4eHue ypoeHrAi.

® 3HAHUI1 OCHOB (PM3UKHU (MOHOJIOTMYECKUU OTBET, DKCIPECC — OMpocC, (HPOHTAIBHBINA OMPOC, TECTOBBIM OMPOC, HAMCAHHUE U
3a1uTa cCoOOLIEHMsI 110 3aJJaHHON TeMe, OOBICHEHUE SKCIIEPUMEHTA)

® MPUOOPETEHHBIX HABBIKOB CAMOCTOSITEIILHON M MPAKTUYECKON NEATEeIbHOCTH yJaluxcs (B X0J1€ BBITIOJHEHUS JTa00paTOPHBIX
paboT U pelIeHus 3a/1a4)

¢ PaAa3BUTHBIX CBOMCTB JIMYHOCTH: TBOPYCCKUX CHOCO6HOCTCIZ, HHTCPCCa K H3YUYCHHUIO CI)I/I3I/IKI/I, CaMOCTOATCIIBHOCTH,
KOMMYHHKAaTUBHOCTH, KDUTHYHOCTH, pe(i)J'ICKCI/II/I.

Hcnonwv3yemovle mexnuueckue cpeocmed
e [lepcoHAIBHBIA KOMIIBIOTED
e MylbTUMENUUHBIN IPOEKTOP

Hcnonvzyemvie _mexHono2uu: 310pOBbeCcOEpexKEHUsl, MPOOJIEMHOrO0 OOYYEHHMs, IME€Jaroruka COTPYAHUYECTBA, Pa3BUTHS
HCCIIeIOBATENbCKUX HABBIKOB, TU((HEPEHIIMPOBAHHOTO MOAX0/1a B 00YYEHUH PA3BUTHSI TBOPUYECKUX CIIOCOOHOCTEMN

Oopazoeamenvrvie OUCKU

VYyebHbIe JEMOHCTPAIIUU TT0 BCEMY KypCy (GU3UKHA OCHOBHOW MIKOJIBI ¢ TOApoOHBIMU KOoMMeHTapusiMu. DVD nuck.6 UMII Apcenan
obpazoBanus, 2012
IIpe3zenmayuu, co3naHHbIC yUYUTETIEM U IETHBMH B MpoIiecce 00pa3oBaTeIbHOTO MPoIlecca Mo KaKI0M U3ydyaeMon Teme
Komnnexm pusuuecxoco I'MA obopyoosanus 0ns npogedenus 1abopamopHulx pabom
Tabauywr
Qoo3nauenus, cOKpauwieHus
K9C KHUM I'MA — KoZbI 2IEMEHTOB COAEP)KaHUS KOHTPOJIBHO U3MEPUTENBHBIX MatepruasioB [ A
KITY KUM I'MA — koAbl IPOBEPSAEMBIX YMEHUN KOHTPOJIBHO — U3MEPUTENBHBIX MarepuasioB [ A
JI. — JIykamuk B.U. CoopHuk 3amau no ¢usuke. 7-9 xnaccel. — M.: IIpocsemnienue, 2007

KHUM I. - I'pomuea O.U. KoHTponbHBEIE U caMocTosITeNbHBIE paboThI 1o pusuke 8 kinacc: kK yaeOHUKy A.B. [lepeimkuna. dusnka. 8 kmace. —M.:
W3narenscrBo «Ok3amen» 2013




KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC ( 68 yacos, 2 yaca B HeJ1eJ110)

Ne Henenn/ypoka

Jarta nnan/gakt

Tema ypoxka

Lean ypoxa.

Ileoazozuueckue
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TpedoBaHus K YPOBHIO OATOTOBKH 00y4aIOLIUXCH
YV (1M4HOCTHBIE, TO3HABATEIbHbIE,
peryJisiTuBHbIe, KOMMYHUKATHBHbIE)
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BHeypouHasi 3aHATOCTb

Jomam
Hee
3aJaHue

Uzmepsts Teruioty miaenenus Jibaa. MceiaenoBaTh TemmoBble cBoiicTBa napaduna. Habmonate n3MeHeHne BHyTPEHHEH SHEPTUHU BOABI B Pe3yJIbTaTe UCTIapeHus. BEIYucisaTh

Pa3znen 1 TEIIJIOBBIE SIBJAEHUS (24 uacoB)
OcHoBHbBIE BU/BI IeSITeIbHOCTH yueHUuKa: HaOmronaTe n3MeHeHe BHyTpEHHEW SHEPTHH Tela MPH Teruionepeaade u padboTe BHEITHUX CHIL.

HccnenoBath sIBICHHE TEIIOOOMEHA TIPH
CMEIIMBaHUH XOJIOTHON U TOpsSUeil BOJBI. BRIUUCIIATE KOMMYECTBO TEIDIOTH U YISNBbHYIO TeIIOEMKOCTh BEUIECTBA MPH Teruionepeaade. V3MepsaTs yIenbHY0 TeIIIOEMKOCTh BEIECTBA.

KOJMYECTBO TCIJIOTHI B ITPOLICCCAX TCILIONEPEaAaYU IIPHU IIABJICHUN U KPpUCTAJIJIN3alluH, UCTIAPCHUU U KOHJACHCAIIUH. Brrancaars YACIBbHYIO TCIJIOTY IJIABJICHHUSA U napoo6pa3OBaH1/m
BCIICCTBA. I/ISMepHTB BJI&JKHOCTD BO37yXa 10 ToYKe pockl. OOCYKAaTh SKOJOTHYECKUE MTOCIEICTBUS IPUMEHEHNUS IBUTATENIeH BHYTPEHHETO CTOPaHUsI, TEIUIOBBIX M THAPOIICKTPO CTAHIIUI

11

TensioBble aBaeHus. Temnepatypa

HaTI:- TIOHATUE TEIUIOBOT'O ABMIKEHUS MOJICKYJIbI; BBECTU IIOHATUE TEMIIEPATYPBHI;

MO3HAKOMHUTH YHalllUXCS C OCHOBHBIMHM XapaKTCPUCTUKAMHU TCIIJIOBBIX IIPOLECCOB, C

[TCIIJIOBBIM JBHKCHHEM KakK 0COOBIM BHJIOM JIBUXXCHHUSI.

O6135{0HI/ITCJ’ILHO-I/IJ’IJ’IIOCTPB.THBHLIFI METOA, 6ece}1a

[Ipumepst
TEIUIOBBIX U
3JIEKTPUICCKHU
X SIBJICHH.
Ocobennoctu
JBHOKCHUS
MOJIEKYIL.
CBs13b
TEMIIEPATYPBI
Tena u
CKOPOCTH
IBIOKEHHUS €r0
MOJIEKYL.
JIBrkeHue
MOJIEKYJT B
rasax,
JKHIKOCTSIX U
TBEPJIBIX
Tenax

Xumus.
Meouyuna
€CTECTBO3HaH

3HaTh: CMbICT (QU3MYECKUX BEIMYHH «TEMIIEpaTypay.
«CpenHssl CKOPOCTh  TEIUIOBOIO JBWKEHHSD), CMBICI
MIOHATUSA «TEIJIOBOE PABHOBECUS»

YMeTb: pa3nnyarh TEIJIOBHIE SBICHUS, aHATU3UPOBATh
3aBUCUMOCTb  TEMIIEPATypbl Te€la OT  CKOPOCTH
JBHKEHUSI €r0 MOJIEKYJ

JInunocTHbIe: MccrienyroT 3aBHCHMOCTh HANpaBJICHUS
1 CKOPOCTH TEMJI000MEHa OT Pa3HOCTH TEMIIEPaTyp
I[Mo3naBateannble: Breyensior u  GopmyiaupyroT
[MO3HAaBaTeNbHYI0 Ledb. CTpoAT JIOTMYeCKHE LEenu
paccyxxaenuil. Berapuraror 1 000CHOBBIBAIOT THIIOTESHI,
MpeyIaraoT CIoco0bl UX MIPOBEPKU

PeryasituBHbie:  QOpMyJUpPYIOT  [IO3HABaTEIbHYIO
Lenb, COCTAaBISIOT IUIAH M IOCJIEO0BATENbHOCTD
JIEUCTBUI B COOTBETCTBHUU C HEl

Kommynukarusuble: [lnanupyror oOmme crocoOb
pabotbl. Mcronb3yloT ajeKBaTHBIE SI3BIKOBBIE CPEICTBA
JUIE  OTOOpaKeHHMsT CBOMX  YYyBCTB, MBICIEH U
OOy K ICHHIHA

3nanueso —
npeomemu
blll OnvIm,
npeomemna
K
KOMHnemeH
MHOCMb,
yuebHo
nosnasame
JIbHASL
OesimenbHO
cmo

OpoHT
aJIbHBI
i
orpoc,
YCTHBI
e
OTBET

bI

2.3

1.2

npe3eHTa
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ETUHUIIBI TEMITEPATYPBI, UCTIOIB3yEMBIE B IPYTUX CTPAHAX, TEMIIEPATYPHBIC [IKAIIBI.

M3roToBUTH CIIPaBOYHYIO OPOIIIOPY.
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HpOBeHeHI/Ie HCCIICAOBaHUsL

YCBOEHHA. BHOCST KOPPEKTHUBHI U IOTIOJTHEHHS B CTIOCO0
CBOUX JEUCTBUU

KommynnkaTtuBHble: BeTynaror B 1uanor, y4acTByHOT
B KOJUJIGKTUBHOM OOCY)XIEHHWH TMpobieM, ydaTcs
BJIaJIETh MOHOJIOTHYECKOW M JTUAJIOTHYECKON (opmMaMu
peun
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OL[eHPITI: 3HaHUA, YMEHHMA U HABBIKU YyYalllUXCs 110 TEME ((BHyTpeHHﬂH

PHEPT U

HpO6J’IeMHHe 3aaHus, IIOMCKOBBIN METOA, pe(bneKcn;{

OCo03HAaI0T Ka4eCTBO U YPOBEHb YCBOCHHUS
KoMmyHukaTuBHBIE:
COBEPILAEMbIX JEHCTBUI

OnuceiBaroT COACPIKAHNC

MCCJICAOBATh TCPMOC U CACJIATh YCPTEXK, MMOKA3BIBAOIINN €0 YCTPOUCTBO.
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KOJMYECTBO TECIJIOTHI TEPACT TEPMOC B Hac. HOBTOpI/ITb TO XK€ C XOHOHHOﬁ

BOIOH 1 ONPEICIIUTH KAKOE€ KOJIUYECTBO TCILUIOTHI TEPMOC IIPUO

CDaBHI/ITb 1 II0YEeMY TEPMOC COXpPaHSICT BEHIICCTBO XOJOAHBIM JIYUIIIC , YEM
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ArperatHble cocTosiHusA BellecTBa [lnaBinenne u

OTBCPACBAHUEC KPUCTAVIMYECCKHUX TEJ

M3yuuTh pu3nuecKre 0COOEHHOCTH B CTPOCHHH M CBOWCTBAX

Pa3JINYHBIX BCUICCTB, HAYYUTh IIOHUMAaTh CYTh IUIABJICHUA U

KpUCTaJLIU3alunu

VICKI M, 6ece}1a, 00BACHUTEIEHO I/IJ'IJ'IIOCTpaTI/IBHLII‘/II MECTOL

ArperaTHble
COCTOSTHUS
BEILIECTBA.
Kpucrannuuec
KHE Tena.
IlnaBiaenue un
OTBepAeBaHU
e.
Temneparypa
IJIABJICHHS.
AHanus
Ta0IUIBI 3
yaeOHHIKa

mamemamuxa

reorpadus,
€CTECTBO3HAH.

3HaTh: OIpPCACIICHUC TIaBJICHUS u OTBCpACBaHUA.
TeMnepaTprI IJIaBJICHUA
YMmerh: MNpUBOAWUTL HOPUMEPBI  arperaTHbIX COCTOSIHUI

BEIECTBA, OTJHMYATh arperaTHble COCTOSHHUS W OOBSCHATDH
0COOCHHOCTH MOJICKYJISIPHOTO CTPOCHUS I'a30B, XKUAKOCTEH H
TBEPABIX  TeJl, OTJIMYaTh HPOIECC  IUIABICHHA  OT
KPHUCTAUIM3aLUH W TPHBOJUTH IPHUMEPHI 3THX IIPOLECCOB,
NPOBOJMTH HCCIEAOBATEIBCKUNA DKCIEPHMEHT IO H3yYCHHIO
IUIABJIICHHS, OOBSCHATH PEe3yNbTAaThl SKCIIEPUMEHTa, paboTaTh
¢ Y4eOHIKOM

JlmunoctHble: MccnenyroT TemioBele CBOMcTBa mapaduHa.
CtposT U 00BACHAIOT TpaduK M3MEHEHHS TEMIIEPaTyphl MPH
HarpeBaHMU M IUIaBJICHUY NapaduHa.

IMo3naBarenbHbIe: Brinenstor u ¢dbopmynupyioT
MIO03HABATENBHYIO 1IeJlb. .BBIOMPalOT 3HAKOBO-CHMBOJIMYECKHE
CpenCTBa IS HOCTPOEHHS MOJICIH

PerJIﬂTl/IBHble! OHpeZ[eHﬂIOT IIOCJICAOBATCIBbHOCTD
MIPOMCIKYTOYHBIX uenef/i C YUCTOM KOHCYHOTI'O pE3yJibTaTa
KOMMyHI/lKaTl/IBHbleI yqaCTBy}OT B KOJINICKTUBHOM

00CY)XIEHUHN TPOOJIeM, ydaTcsl BIAAETh MOHOJOTHYECKOH M
JMAIOTHYeCcKOi hopMaMu pedn

3uanueso —
npeomemu
blll onwvim,
npeomemna
5
Komnemen
muocmeo,
yuebHo
nosuasame
AbHASA
oesmenvHo
cmo

Pa6Got
a Hax
OIITHOK
aMu
KOHTP
OJIBHEI
X
3a7aHu
H
3aman
Hs Ha
COOTBE
TCTBHE

21 210

14

Buoeo: -
ILIABJICHUE
"
KpHUCTaIN3a
s

BLIpaH_[I/IBaHI/Ie KPHUCTAJIJIOB caxapa U COJIA.
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HUcnapenue u konneHcanus. Kunenue.

PaccMOTpeTh SHEPreTHIeCKHE H3MEHEHHST B IPOLIeccax MapooOpa3oBaHus KUMEHUS, 1 KOHICHCALIUH, 1aTh

TMOHATHSA: UCIAPCHUC, KOHACHCAlWA, KUTICHUE, YYUTh OOBSCHATE 3TH SBJICHUS.

VICKI M, OOBSICHUTEIILHO I/IJ'IJ'IIOCTpaTI/IBHHﬁ MCTOL

IMapoo6pa3zoB
aHue u
HUcIapeHue.
CxopocTthb
HCIapeHus.
HacpimeHHbI
Hu
HEHACBIIEHH
bIii Tap.
Konaencanus
napa.
IIpouecc
KHIIeHHsl.
ITocTosiHCTBO
TeMIepaTypbl
NPU KUIIEHUH
B OTKPBITOM
cocyne.
duznyeckuit
CMBICJI
YAeJbHOU
TEIJIOThI
napooopasos
aHus u

KOHJEeHCAIlNH.

Ananuz
TabIIHIEI 6
y4eOHHKa.
Pemenune
3a1a4

mamemamuxa

3HaTh: oOmnpeneieHUs HCIApEHUs U KOHJCHCALUU,
KHUITCHUS

YMmerb:  OOBACHATH  TOHIDKEHHE  TEMIepaTyphl
KUAKOCTH TIPH WCIAPEHHWH, TMPHUBOIAUTH IPUMEPHI
SIBIICHU I TIPUPO/IBL, KOTOpbIE OOBSCHSIOTCS

KOHJEHCallue Tmapa, IPOBOJAUTH HCCIIEN0BATEIbCKUN
SKCIIEPUMEHT I10 U3yUEHHUIO NCTIAPEHUS U KOHICHCAINH,
AQHAIU3UPOBATh €r0 PE3YNbTAaThl U JIENaTh BBIBOJIBI,
paborate ¢ Tabmumedd 6 ydeOHUKA, NPUBOAMUTH
MIPUMEPHI, MCIOIB30BAHNSA DHEPTHH, BBIICISIEMON IIPHU
KOHJIEHCAllMU BOJITHOTO Mapa

JlmuanoctHbie: HaOmronaroT W3MEHEHHS BHYTPEHHEH
SHEpPru¥ BOJBI B pe3ynbrare ucnapeHus. OOBSCHIIOT
MIOHIDKEHUE TEeMIIEpaTypsl MPH WCHAPEHUH >KUAKOCTH.
HaGmomaror  mpoiecc  KHUIGHHS,  3aBUCHUMOCTH
TEMIIEpPaTypbl KHIIEHUS OT aTMOC(EPHOTO TaBICHUS.
CrtposT 1 00BSACHSIOT rpadK M3MEHEHUS TeMIIEPaTyPhI
JKUJIKOCTH TPU HATPEBAHUU U KUTICHUU
ITo3HaBaTeabHBIE: CTposT  JIOTMYECKHE  IIeTH
paccyXIeHUH. YcraHaBnuBaT MNPUYHHHO-
CIICZICTBEHHBIE CBS3U. BBIIENSIOT OOBEKTHl U MPOLECCHI
C TOYKH 3pEHMS LEOro U yacTen

PeryasituBHble: BHOCST KOPPEKTUBHI M JIONIOJHEHUS B
COCTaBJICHHBIE TIJIAHBI

KommynukaTtuBubie: C OCTaTOYHOM TMOJTHOTOH U
TOYHOCTHIO BBIPAYKAIOT CBOM MBICIH B COOTOBETCTBHUHU C
3aJla4yaMH U YCIOBUSAMHU KOMMYHUKAITIH

Penpoodyxm
UBHO —
npeomemnu
blll onwvim,
npeomemna
5
KoMnemen
MHOCHY,
yuebHo
nosnasame
JIbHASL
OesamenvpHo
cmb

®poHT
AJbHBI

orpoc

2.10

14

Buoeo: -
HCTIIapeHne
- KAIIEHUE

- KAIIEHUE
BOJIBI IIPU
TOHIKEHHO
M JaBJIEHUH

OmnpezpenuTe TEIIOTY PaCTBOPEHHS COJH (caxapa).




BaaxnocTb
Bo3ayxa. Touka
pocel. CiocoOb!

3HaTh: MOHATHE BIIAXKHOCTH BO3AyXa H CIIOCOOBI
OIMpPCACICHUA BIAXHOCTU BO3QyXa

YMeTh: TPHUBOAWTH TPUMEPHI BIUSHUS BIAKHOCTH

KoanuecTBO TenjoThl, HEOOX0AMMOE 11l IAP00OPA30BAHUS U

'Y4uTh OnpenessaTh CocoObl paciyeTa TeIla B U3y4aeMbIX MPOLEcCcax.

[MpobneMHOe H3NMOKEHUE, Oecena, 00BICHUTEIEHO WIITFOCTPATHBHBIA METOT

CtposT 1 00BICHSIOT rpadMK H3MEHEHHSI TeMIIepaTyphl
KHJIKOCTH TIPH HArPEBaHUM U KUTICHUH
lo3naBateabnble:  CTpOST  JIOTHYECKWE  LIETH
paccyxaeHuil. YcTranaBnMBaoT MPUIMHHO-
CJIC/ICTBEHHBIE CBS3H. BBIIENSIOT OOBEKTHI U MPOLECCHI
C TOUKH 3pEHUS LIEJIOTO U YacTen

PeryasiTuBHble: BHOCAT KOPPEKTUBBI U JONOJIHEHUS B
COCTaBIICHHBIC TUTAHBI

KommynukaTtuBubie: C IOCTaTOYHOW TMOJTHOTOH |
TOYHOCTBIO BBIPXKAIOT CBOM MBICIH B COOTBETCTBUH C
3aJlaYaMHy U YCIOBUSMH KOMMYHHKAITIH
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21 aBrycra 1843 r. J)xoynb caenan I0KJIa 0 YCTAHOBJICHHIO O0IIEH MephI Teria U padoThI. . .

[HarpeBaHue BOJIbI HA | rpajyc paBHOLICHHO MO/IbeMy Tela Maccoit 1kr Ha 460 m. [IpoBepbTe

[pe3ynbrart, nonyd. Jxoynem. Ilpoexure HeoO. Berunci.
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5 yACIbHON OTIaHHOE TEJIOM, VACIBHYIO TEIIOTY MapooOpa3oBanHusl, | npedmemna | paboTa
g TETUIOTHI BJI&KHOCTh A
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Paznen 2 DJIEKTPUYECKHUE SAIBJIEHUSI ( 25 yacoB)
OcHoBHBIE BU/ABI IeSITeILHOCTH yueHuKa: HaOmoaaTh ABICHMS ICKTPU3AIIUHU TS PU CONPUKOCHOBEHUU. OOBICHSTH SBJICHUS JICKTPU3AIIUHU TE M B3aUMOCHCTBHUS
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WCIIBITHIBATh TATbBAHUYECKHNA DIIEMEHT. VI3MepsTh CHITy TOKA B JIEKTPUIECKOH 1end. M3mMepaTh HanpshDKeHHe Ha yJacTKe [emnd. M3MepsTs dJeKTPHIECcKOe COMPOTHUBRIICHHE.
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(O3HaKOMHTH yyamuxcs co CTpPOCHUEM aToMa.

aToMa Pe3ep(bopjla 1 Ha OCHOBaHHU 3HeKTpOHHOfI TCOpUH, 0OBSICHUTE
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TOKa peocTaTom» , Ne 7 « H3Mepeﬂne CONMPOTHUBJICHUA NMPOBOAHUKA

Hay'{I/ITL ONpeaciIATh COIMPOTUBIICHUEC ITPOBOIHUKA, UCITOJIB3YS 3aKOH OMa, Hay4UTh

IMOJIb30BATHCS PEOCTATOM JIA PETYJIUPOBAHUA CUJIBI TOKA B 3J1, HCIH. VYmenne

coOMpAaTh 1eNb U U3MEPSTh HAMPSHKEHHE U CUITYy TOKA aMIIEPMETPOM U BOJIBTMETPOM.
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M3YYEHUU JJI. SIBJICHUU.
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Paznen 3 DJIEKTPOMATIHUTHBIE SIBJIEHUS ( 6 yacos)

OcHOBHBIE BUABI 1€SITEILHOCTH YYeHUKA. DKCIEPUMEHTAIbHO U3y4YaTh SIBICHUS MAarHUTHOTO B3aUMOAEUCTBUSI Tel. V3yuaTh sBeHU HaMarHU4uBaHus BeulecTna. MccnenopaTts
JEHCTBHE AIIEKTPUYECKOTO TOKA B IPSMOM MPOBOHHUKE HA MATHUTHYIO CTpeiKy. OOHApYKUBATh NEHCTBHUE MATHUTHOTO ITOJI HA TIPOBOJHUK C TOKOM. OOHapyXKUBaTh MarHUTHOE
B3aUMOJIeicTBME TOKOB. M3yuaTh NpUHIUIT JEHCTBUS JIEKTPOIBUTATEIS
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C IIPOSBJICHUEM ICUCTBUSA CHIIBI

IMTPUHLIBIIT NeUCTBUS JICKTPOABUTATEIIAA ITIOCTOAHHOI'O TOKA

[IpobneMHOe H3MOXKEHUE, TEKIU, Oecea, 00BICHUTEIBHO WILTFOCTPATUBHBIN

METO,

BrIpakatoT cMBICH CHTyalluy pa3iuYHBIMU CPEJICTBAMHU
(pPUCYHKH, CUMBOJIBI, CXEMBbI, 3HAKH)

PeryasituBnbie: OmnpenensioT NOCIEAOBATEIbHOCTh
MMPOMEKYTOUHBIX  I[€e ¢  y4eTOM KOHEYHOTO
pe3ynbTata

Kommynukarusuble: Pabortator B rpymnme. Ydyarcs
apryMEHTHUPOBATh CBOIO TOYKY 3pEHUS, CIOPUTh H
OTCTaWBaTh CBOIO TO3WIHIO HEBPAXACOHBIM IS
OIMIOHEHTOB 00pa30M, CIYIIATh U CIIBIIATH

H3roToBbTE 3JICKTPOMArHuT U3 HSOHHpoBaHHOﬁ IIPOBOJIOKH, TBO3 U
TaJIbBAHWUYCCKOI'0O 3JIEMEHTA U ONIPEACIIUTE €r0 IMIOABEMHYIO CUTTY.
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CI/ICTeMaTI/BI/IpOBaTL 3HAaHUA U YCTPAHCHUE ((l'[p06eJ'IOB)) B 3yH 3a KypcC 8

knacca. Caenars paboTy Haj OMMOKaAMH.

[TpoGaeMHble 3aaHNs, TOUCKOBBIA METO, pedIeKcus

Pabora Hag
OIINOKaMH.
3amura
IIPOEKTOB

mamemamuxka

3HaTh: TOHATHS, 3aKOHBI U (OPMYJBI NS PEIICHUS
3a51a4 3a Kypc pus3uku 8 xinacca

‘YMeThb: 3aiumniaTh CBOM MPOEKT

JIuyHOCTHBIE: J[EeMOHCTPUPYIOT YMEHHE TMPUMEHSTH
TEOopeTUYeCKre 3HAHMsI Ha MPaKTHKe, PelaTh 3a/1a4d Ha
MIpUMEHEHNE 3HAHUH, ITOTyIeHHBIX TIPY U3yYEeHUH Kypca
¢bmukn 8 kimacc. PaGoraror ¢ "kapTod 3HaHMA",
JeTanu3upysl U yTOUHss oOuryto KapTtuHy. [loGaBisioT
CBSI3U MEXK]y pa3/ieNaMy, U3y4eHHBIMHU B 7-8 Kilaccax
IMo3naBaTeJbHbIE: Bri6uparot HanOoIee
s¢ekTuBHBIE CrIOCOOBI penieHus 3aaad. OCo3HAHHO H
MPOU3BOJIBHO ~ CTPOSIT  PEUEBHIC  BBICKA3BIBAHUS B
muceMeHHOH  ¢gopme.  CTpyKTypuUpYIOT  3HaHUS.
YcTaHaBIMBalOT MPUYNHHO-CIIEICTBEHHBIC CBS3H
PeryastuBnbie: (OCO3HAaIOT KavyeCTBO W YPOBEHBb
ycBoeHusl.  OLEHUBAIOT  JOCTUTHYTBIA  PE3yJbTar.
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MOJJIC)KUT YCBOCHHIO, OCO3HAIOT KA4YeCTBO M YPOBEHb

YCBOEH
KoMmyHukaTHBHBIE: OnuceIBarOT COZIEP>KAHHE
coBepmiaeMblx  AeicTBuil. [IposABISIIOT TOTOBHOCTH

aJIeKBaTHO pearvpoBaTh Ha HYXJIbl JPYTHUX, OKa3bIBaTh
MOMOILb ¥ SMOLIMOHATIbHYIO MOAJEPXKKY MapTHEPaM
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OBOPYAOOBAHME, UCNOJIb3YEMOE MNPU BbINOJIHEHUAN JIABOPATOPHbLIX PABOT MO ®U3UKE
(COMACHO UHCTPYKTMBHO-METOOMYECKOMY MNCbMY)

Tembl nabopaTtopHbIX paboTt

Heo6xoaMMbIN MUHUMYM
(B pacyeTe 1 KOMNMEKT Ha 2 Yyen.)

CpaBHEHHE KOJMYECTBA TEIUIOTHI PU
CMEIIMBAHUMU BOJIbI PA3HOM TEMIIEPATYPHI.

- Kanopumerp -1 - Men3sypka -1 - Tepmomerp —1
- CrakaH ¢ ropsueit oo —1 - Ctakan ¢ Xxono1HoM Bojion —1

N3mepenne yaenpHoN TEIII0OEMKOCTH TBEPAOTO
Tena.

- Merammmueckoe teno Ha HUTH -1 - Kanopumertp -1
- CtakaH ¢ X0JOJIHOH BOIOH -1 - Becsl, pazHoBec -1
- Cocyq ¢ ropsiueit Bojoit -1 - TepmomeTp -1

W3MepeHne OTHOCUTEIIBHON BIIaYKHOCTH
BO3/TyXa.

- Tepmomerp -1 - Kycouek Batsl -1
- Crakad ¢ Bojoit -1 - [lcuxpomerpuueckas Tabnuna -1

COopka 21eKTpUIECKOM 1IENU U U3MEPEHUE CUITbI

TOKa B €€ pAa3JIMIHBIX y4aCTKax.

- Ucrounuk nuranusd (4,5 B) -1 - Amnepmetp -1 - Kimrou -1
- Onektpuueckas gamnouka -1 - CoeguHuTENbHBIE TPOBOJA -1

N3mepenne HanpsKeHUs Ha pa3iIuyHbIX
Y4aCTKax 3JEKTPUUYECKOM 1ENH.

‘Wctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmerp -1 BoasTmeTp -1
- JIBe mammouku Ha nojctaBke -1  CoenmHUTENBHBIC TPOBOJIA -1

PerynupoBaHue cuiibl TOKa peOCTaTOM.

- Uctounuk nuranus (4,5 B) -1 - Peocrar -1
- Amnepmertp -1 - Kimtou -1 - CoenunurenbHbie npoBoja -1

H3mMepenue conpoTUBIEHNS TPOBOJHUKA IIPU
MIOMOIIIM aMITEPMETPa U BOJIBTMETPA.

Ucrounnk nutanus (4,5 B) -1 - Peocrar -1- Bonst™metp -1 Pesucrop -1
Kimou -1 - Ammepmertp -1 - CoegunutenbHbie mpoBoja -1

N3mepenne MOIHOCTH U paboThl TOKA B
AJIEKTPUYECKOM JIaMIIe.

- Ucrounuk nuranus (4,5 B) -1 - Peoctat -1 - Kirou -1
Amnepmerp —1 - BoasT™metp -1+ CoenunurtenbHbie mpoBoja -1
- DNeKTpuyecKas JlaMra Ha MoJicTaBke -1

COopka 2JeKTpOMarHuTa U UCTIIBITAHUE €r0o
JICHCTBUA.

- Uctrounuk nuranus (4,5 B) -1- Peocrar -1+ Kitou -1
- CoenuHutenbHble MPoBOAA -1+ MaruutHas crpenka -1
- Jleranmum niis cO0opku dneKTpomMarauTa -1

N3yuenune pabOThI AJEKTPUIECKOTO ABUTATEIS
MMOCTOSIHHOTO TOKA.

- Mognensb anektpoasurarens -1+ Peocrar -1+ Koy -1
- Uctounuk nuranus (4,5 B) -1- Coenunurensusie nposoja -1

N3ydyenne m300pa)keHUsl, JaBa€MOTro JUH30M.

- CobOuparoiast iun3a -1+ Dkpan -1- Kimrou -1
- JlJammouka Ha noacraske -1 JIunerika -1
‘Ucrounuk nutanus (4,5 B) -1- CoenunutenbHbie mpoBoja -1
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