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Pabowas mnporpamma mo ¢Qusmke g 7 Kiacca cocTaBieHa Ha ocHoBe_ DenepanrbHOTro
TOCYJApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa OCHOBHOTO 00miero oOpa3oBaHUs, OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO obmiero oopasoBanus ' bOY OOIII c. 3annaBHoe, ABTOPCKOH
nporpammbl Ileppimkun A.B. YueOnuk nis o0meoOpa3oBaTeNbHBIX yupexaeHuil. 4-e¢ u3ganue - M.:
Hpoda. B oOpa3oBarenbHOM IpoLEcce MCIOIb3YeTCs Y4eOHUK, BXOJSIIMN B YTBEP)KIACHHBIA IepeueHb
yueOHUKOB, pekoMeHa0BaHHbIX MOuH P® k ncnonp3oBanuto:

° VYyebnux «Dusuka. TKiaccy. [Meppimkun  A.B.  VueOHUKIA
00m1eo0pa3oBaTenbHBIX YupexaeHui. 4-e uznanue - M.: [Ipoda, 2018.

o Co6opHuk 3anay no ¢usuke 7-9 k. A.B. [lepsimikun; coct. H.B.®unonoBuy.-
M.: ACT: Actpens; Bnamumup BKT, 2014
) Meroandeckoe mocobue k yueOHuky Ilepoimkun A.A. ®I'OC. OunonoBuy
H.B., 2018

OKCHEPUMEHT ABJIAETCS HMCTOYHMKOM 3HAaHMM M KPUTEPUEM MX HCTUHHOCTH B HAyKe.
Konuernmust coBpeMeHHOro 00pa3oBaHus MOPa3yMeBaET, YTO B y4eOHOM SKCIIEPHMEHTE BEAYIIyIOPOIb
JOJDKEH 3aHATh CaMOCTOSTENbHBIA HCCIIEI0BATENbCKUM ydeHUUeCKUi sKcrnepuMeHT. CoBpeMeHHbIE
AKCTIEPUMEHTANBHBIE UCCIEOBAHUS 10 (PU3MKE YKe TPYAHO MpPEACTaBUTH 0O€3 HCIOJIb30BAHUS HE
TOJIKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENBHBIX TPHOOPOB. B denepanbHoM rocy1apcTBEeHHOM
obpasoBarensHOM cTanaapre (aanee — OI'OC) npomnucaHo, YTO OJHUM U3 YHHUBEPCATBHBIX Y4E€OHBIX
neiicteuii (ganee — YVY/I), mpuoOperaeMbIx y4JaluMuUcs, JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS
OIBITOB, IPOCTBIX IKCIEPUMEHTAJIbHBIX HCCIEI0BAHUM, NMPSAMBIX U KOCBEHHBIX HU3MEPEHUH C
UCIIOJIB30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTENBHBIX IIPUOOPOBY.

VY4eOHBIH JKCIEPUMEHT 10 (H3HMKE, MPOBOJUMBIA HA TPAAUIIMOHHOM 000pynoBaHuu (03
MIPUMEHEHUS LIUPPOBBIX J1TaOOpPaTOpHii), HE MOXKET B IOJIHOM Mepe O0EeCHeunuTh pEeIIeHUE BCEX
o0pa3oBaTeNbHBIX 337a4 B COBpeMeHHOM mmikoje. CIloXuBIIAascsS CUTyarusi OOyCIIOBIeHA
CYILIECTBOBaHHEM psijia IpooIeM:

*  TpaJUIHOHHOE MIKOJIbHOE 000PYI0BAaHNE U3-3a OTPAHUUYECHUS TEXHUUECKHX
BO3MOYKHOCTEH HE 103BOJISIET IPOBOJUTH MHOTHE KOJINYECTBEHHbIE HCCIIEJOBAHMS;

*  JUIMTENLHOCTH NPOBeEeHHs (PU3MUECKUX UCCIIEIOBAHUM HE BCET/la COrIacyercs ¢
JUIUTEIBHOCTBIO YU€OHBIX 3aHATHI;

*  BO3MOXHOCTb IPOBEJICHUSI MHOTHX (PU3MYECKUX UCCIIEJOBAaHUI OrpaHnunBaeTcs Tpebo-
BaHUSMH TEXHUKH 0€30I1aCHOCTH U JP.

[udposass nabopaTopusi KapJUHAIBHBIM 00pa3oM HM3MEHSET METOAMKY U COfep)KaHue
SKCTIEPUMEHTANbHON JIeATENbHOCTH M MOMOTaeT pPelIUTh BblIenepeurcieHHble npobdmnemsl. [npoxuit
CIIEKTp LU(POBHIX JATYMKOB IMO3BOJIAET YYalIUMCS 3HAKOMHUTBCA C MapamMeTpaMu (pU3HYECKOro
HKCIIEPHUMEHTA HE TOJIbKO Ha KAYECTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHE. C OMOIIbI0 1I(PPOBOI
71abopaTopuyl MOKHO TPOBOIUTD JIMTENbHbBIN IKCIIEPUMEHT Jlaxe B OTCYTCTBHH 3KcrepuMenTaropa. [Ipu
ATOM U3MEpsiEMbIe JaHHBIE U PE3yIbTAThl HX 00pabOTKU 0TOOpaXKatOTCs HEMOCPEICTBEHHO Ha SKpaHe
KOMIIBIOTEpA.

B nporuecce ¢popmMupoBaHHs 3KCIIEPUMEHTAIBHBIX YMEHUH M0 (U3UKE YYaIIUHCS YUUTCS
HpeCTaBIATh HH(POPMALMIO 00 UCCIIeJOBAHUH B UETHIPEX BUIAX:

¢ B BepOagbHOM: ONMCHIBATH 3KCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb HKCIEPUMEHTA,
(buKcHpoBaTh BHUMaHUE Ha U3MEPSIEMbIX (PU3NUECKUX BETUYNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJHATH TAONMIIBI JAQHHBIX, JISKAIIUX B OCHOBE MOCTPOEHHS TpadHKOB
(TIp® TOM y yYalMxcsi BO3HUKAET NepBUYHOE MPECTABICHNE O MaclTabax BETMYMH);

* B TrpaduueckoM: CTPOUTH rpaduKy MO TaOIUYHBIM JIAHHBIM, YTO TO3BOJISIET NEPEUTH K BbI-
JBWKEHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MeXy (GU3MYECKUMU BETMUMHAMHU (TIPUITOM YUHUTENb
MIOKAa3bIBAET MPEUMYLIECTBO B BU3yaJIM3allMU 3aBUCUMOCTEIl MEXIy BEIN- YMHAMH, HAIrJSIHOCTh U
MHOTOMEPHOCTb );

* B AHAWIUTUYECKOM (B BUJE MATEMATUUYECKUX YPAaBHEHUI): NMPUBOJUTH MAaTEMaTHYECKOE



OMMHMCAaHWE B3aMMOCBSI3U (DM3MUECKUX BEIMYMH, MATEeMAaTHYECKOe OOOOIIeHHE MOTy4YeH- HBIX
pe3yJIbTATOR.

[lepexon K KakIOMy dTaly MpeACTaBiICHUS WH(GOPMAIMHM 3aHUMAET JOCTATOYHO OOJIBIION
POMEKYTOK BpeMeHH. be3ycnoBHo, B 7—9 Kilaccax 3TOT Hpoliecc He0OX0aUM, HO B CTapIIMXKIIaccax
3TO BpeMs MOKHO ObLIO OBl OTBECTH Ha pelleHHe 0ojiee BaKHBIX 33j1a4. B 3ToM IuiaHe 1udpoBbie
nabopaTopur TMO3BOJISIFOT CYIIECTBEHHO SKOHOMHTH BpEMs, KOTOPOE MOXHO MOTPAaTHUTh Ha
(opMHpPOBAaHUE UCCIIETOBATEIHCKAX YMEHUH YUAIUXCS, BRIPKAIONIUXCS B CIEYIOMINX TCHCTBUSIX:

*  ompejeeHNe TPOOIIEMBI;

*  I0CTaHOBKA MCCJIEJI0BATENLCKOM 3a/1a4H;

*  IUTaHUPOBAHWE PCIICHHUS 33/1auH;

Ha uzydenue xypca pusuku ocHOBHOTO 00111er0o 00pasoanus orBoautcs 204 vaca:
7 xiacc: 68 4. — 2 yaca B HEAEIO;

8 ximacc: 68 4. — 2 yaca B Hemenio;

9 kmacc: 102 4. - 3 yaca B HeZETIO.

VYpoBeHb 00yueHus1 — 6a30BBIH.

Cpok peanuzanuu padouelt yaeOHOM IPOrpaMMbl — TP YUEOHBIX TO/Ia.



TpeOoBaHus K pe3yJibTATAM 0CBOEHUS BBINYCKHHKAMHU OCHOBHOI IIKOJIbI MPOrPaMMBbI 110
(pusuxe.

JInuHocTHBIE:

* (¢opMHpOBaHHE IIO3HABATEIBHBIX MHTEPECOB, MHTEIJICKTYAIBHBIX W  TBOPYECKHX
CIOCOOHOCTEH yJyaInxcs;

* yOeXIEeHHOCTh B BO3MOXXHOCTH TIO3HAHHUS TPHPOJIBI, B HEOOXOJUMOCTH Pa3yMHOIO
UCIOJIb30BAHUS TOCTUKEHUN HAyKU M TEXHOJIOTUH IS JaJbHEHIero pa3BUTHs 4eJI0BEYECKOTIO
o01iecTBa, yBaKEHHE K TBOpLAM HAyKH W TEXHUKH, OTHOIIEHHE K (PU3MKE KaK 3JIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

* CaMOCTOSATENBHOCTb B IPUOOPETEHUH HOBBIX 3HAHUH M IPAKTUYECKUX YMEHMIA;

* TOTOBHOCTbH K BBIOOPY )KM3HEHHOT'O IIyTH B COOTBETCTBHU C COOCTBEHHBIMU MHTEPECAMH U
BO3MOXKHOCTSIMU

* MoTHBanUs 00pa3oBaTENbHON MAEATENBHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOT'O M0IX0/1a;

* (opMUpPOBaHHUE LIEHHOCTHBIX OTHOIIEHUH APYr K IPYry, YUMTENIO0, aBTOpaM OTKPBITUH U
n300peTeHuil, pesynbraTaM 00y4eHus.

MertanpeamerHblie:

* OBJIaJICHHE HaBBIKAMU CAMOCTOSITEJILHOIO HPUOOpETEeHHs] HOBBIX 3HAHUM, OpraHU3aluu
y4eOHOH JIeSTeNbHOCTH, TIOCTAHOBKM IIeNieH, IUTAHUPOBAHMS, CAMOKOHTPOJS W OLEHKH
pe3yJIbTaTOB CBOEU JEATENbHOCTH, YMEHHUSIMU NPEIBUJCTb BO3MOXKHBIE PE3YJIbTAaThl CBOUX
JICHCTBHI,

* [IOHMMaHHE PA3IUYUNl MEXIy UCXOAHBIMU (paKTaMH M TMIIOTE€3aMHU ISl UX OOBSICHEHUS,
TEOPETUYECKHUMU MOJIEISIMU U PeaIbHBIMU O0BEKTAMHU, OBJIA/ICHUE YHUBEPCAIBbHBIMU YU€OHBIMU
JeUCTBUSAMH Ha MpUMepax TUnoTe3 JUisi OObsICHEHUS N3BECTHBIX (PAaKTOB U SKCIIEPUMEHTAIbLHON
IIPOBEPKH BBIJBUTAEMBIX THUIIOTE3, pa3pabOTKU TEOPETHMUYECKHX MOJENEH IPOLECCOB WM
SIBJICHHI;

* popmMupoBaHUE YMEHUI BOCIIPUHUMATh, IepepadaThIBATh U MPEIbABIATH HHPOPMAIUIO B
CIIOBECHOM, OOpa3HOW, CHMBOJMYECKOM QopMmax, aHaJu3upoBaTb U IepepadaThIBaTh
MOJIYYEHHYI0 MH(POPMAIUIO B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJauyaMU, BBIJIEISThH OCHOBHOE
coJiep’KaHue TMPOUYUTAHHOIO TEKCTa, HaXOJUTh B HEM OTBEThl Ha IMOCTABJIEHHBIE BOIPOCHI U
U3JIaraTh €ro;

* IpUOOpETEeHHE OMbITa CAMOCTOSTEIBHOIO MOMCKA, aHalu3a U oTOopa MH(OpMaruu c
UCIOJb30BAHUEM DPA3JIMYHBIX MCTOYHUKOB M HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTMH s
peleHust Mo3HaBaTeNbHbIX 3aj1ay;

* pa3BUTHE MOHOJIOTUYECKOW M JUAIOTMYECKOW peuu, YMEHMs BbIPa’KaTh CBOU MBICIH U
CIIOCOOHOCTH BBICIYIIMBaTh COOECEIHMKA, MMOHUMAaTh €ro TOYKY 3pEHHs, NMPU3HABATH IPaBO
JPYToro 4ejJoBeKa Ha NHOE MHEHUE;

* OCBOCHHE NMPUEMOB JIEHCTBUN B HECTAHIAPTHBIX CUTYAlUSIX, OBJIAJICHIE SBPUCTHUECKUMHU
METOJaMH PelIeHUs MpodieM;

* (hopMupoBaHHe yMeHUIl paboTaTh B IPyIMIE C BBHIIOJHEHUEM Pa3IMYHBIX COLMATBHBIX
poJieii, IpeACTaBIATh U OTCTauBaTh CBOM B3IJISABI U YOSKICHHS, BECTU AUCKYCCHIO.

* 3HaHUS O MPUPOJIE BAKHEUIINX (PU3UUECKUX SBICHUN OKpPYXKAIOIIEro MHpa M MOHUMaHUe
cMbIcia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUCHHBIX SIBICHUN;

* YMEHUS MOJIb30BaTHCS METOJaMU HAyYHOTO MCCIIEOBAHUS SIBJICHUN MPUPOIbI, IPOBOIUTH
HaONIO/IeHUs, IUIAaHUPOBAThb U BBINOJHATH OSKCIEPUMEHTHI, 00pabaThiBaTh pe3yabTaThl
M3MEpEeHUll, MPeACTaBIATh PE3yAbTaThl U3MEPEHUI C MOMOIIbIO TalauIl, rpadukoB U Gopmy,



OOHapy>KUBaTh 3aBHCHUMOCTH MEXAY (QHU3UYECKUMHU BEIUYMHAMH, OOBSICHATH MOJYYECHHBIC
pe3yJIbTaThl U A€JaTh BBIBOBI, OLIEHUBATh I'PAHUILIbI IOIPELUTHOCTEN Pe3yIbTaTOB U3MEPEHMUI;

* YMEHHS IPUMEHATh TEOPETUUYECKUE 3HAHUS M0 (DU3UKE HA MPAKTHKE, peliaTh (PU3NYECKUe
3a/1a4M Ha IPUMEHEHUE NIOJyYCHHBIX 3HaHUH;

* YMEHHS ¥ HABBIKM IPUMEHSTH MMOITYUYECHHBIC 3HAHUS TSI OObSICHEHHS IIPUHIIUIIOB ICHCTBHS
BAKHEUIINX TEXHUYECKHX YCTPOMCTB, pELICHUs IPAKTUYECKUX 3a]ad IIOBCEIHEBHOW XU3HH,
oOecrieyeHrs: 0€30MaCHOCTH CBOEH JKM3HU, PAlMOHAIBLHOTO MPUPOAONOIB30BAHUS U OXPAHBI
OKpY>Karollel Cpeibl;

* popmMHpoBaHue YOSKACHUS B 3aKOHOMEPHOH CBSI3M M TO3HABAEMOCTH SIBJICHUN IPUPOJBI, B
OOBEKTUBHOCTH HAyYHOT'O 3HAHMSI, B BHICOKOM LIEHHOCTH HAayKH B Pa3BUTUU MaTepUAIbHON U
JTyXOBHOM KYJIBTYPBI JIIOJICH;

* pa3BUTHE TEOPETUUYECKOTO MBIIUICHUSI HA OCHOBE ()OPMUPOBAHUS YMEHHI yCTaHABIMBAThH
(bakThl, pa3TU4aTh MPUUUHBI U CIEICTBUSA, CTPOUTH MOJIENIN U BBIIBUTaTh TUIIOTE3bl, OTHICKUBATH
1 (hopMyJIHpOBaTh J10KA3aTEIbCTBA BBIABUHYTHIX TMIIOTE3, BBIBOAMUTH U3 3KCIEPUMEHTAJIbHBIX
(haKTOB ¥ TCOPETHUYECKUX MOJICIICH (PU3HIECKUE 3aKOHBI,

* KOMMYHHKAaTUBHBIC YMEHHs JOKJIAAbIBaTh O pe3yJbTaTax CBOErO0 HCCIEI0BaHHUS,
y4acTBOBAaTh B JIUCKYCCHH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIOJIb30BaTh CIPABOYHYIO
JTUTEpaTypy U APyrue UCTOYHUKU UHPOpMAIUH.

PeryasituBHbIe:

* MOHMMAaHUE U CIIOCOOHOCTh OOBSACHATH Takue (pU3MUECKUe SBICHHS, KaK CBOOOTHOE
MaJieHue Tell, KOoJeOaHWs HHUTSHOTO M NPYKHHHOTO MAasTHHUKOB, aTMOC(epHOe aBJICHUE,
TtaBanue tei, AudQysus, Oonbas CKUMAaeMOCTh Ta30B, Majas C)KMMAeMOCTh JKUAKOCTEH U
TBEPABIX TEJ, INPOLECCHl HCIAPEHUsS M IUIABJICHUSA BELIECTBA, OXJAXICHHE JKUIKOCTU IIPU
WCIIApEeHUU, U3MEHEHHE BHYTPEHHEH SHEpruu Tela B pe3ysbTare TerJionepenadd uin paboTsl
BHEUIHUX CHWJI, DJIEKTPU3alusl TeJ, HarpeBaHue IPOBOJHUKOB JIIEKTPUYECKHMM TOKOM,
JNIEKTPOMAarHuTHasT MWHAYKLHSA, OTPaXEHHE M IPEIOMIICHHE CBETa, JAMCIIEPCUsl CBETa,
BO3HHKHOBEHHUE JIMHENYATOTrO CIIEKTPA U3JIyUYEHUS;

* YMEHUS U3MEPATH PACCTOSIHUE, TPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHUE, MAcCy, CHILY,
UMITYJIbC, paboOTy CHJIbI, MOUIHOCTb, KHHETHUYECKYI0 JHEpIHI0, MOTEHIHMAIbHYIO 3HEPTHUIO,
TEMIIEPATYPY, KOJUYECTBO TEIUIOTHI, YIAEJIBbHYIO TEIJIOEMKOCTh BEIIECTBA, YIAENbHYIO TEIUIOTY
IUTABJICHNS BEUIECTBA, BIAXXHOCTh BO3AYyXa, CHIIY DJEKTPUYECKOIO TOKA, JIIEKTPUUYECKOE
HanpsDKeHUe, SJEKTPUYECKUN 3apsisl, JIEKTPUUYECKOe COMPOTUBIEHHE, (OKYCHOE pacCTOSHHE
coOuparoIieit JIMH3bI, ONTUYECKYIO CUITY JINH3BI,

* BJIQJICHUE DKCIIEPUMEHTAIbHBIMU METOIAMHU MCCIEN0BAaHUS B IIPOLIECCE CAMOCTOSATENBHOIO
U3Y4YEHUs] 3aBUCHUMOCTM TPOHAEHHOIO IMYTH OT BPEMEHM, VYIUIMHEHHS TMPYKUHBI OT
MIPUJIOKEHHON CHJIBI, CHJIBI TSDKECTH OT MAacCChl TeJla, CUJIbI TPEHUS CKOJIBXEHHUS OT IUIOIIAIN
CONPUKOCHOBEHMSI TeNl W CHJIbl HOPMaJbHOTO JaBlieHUs, CHJIbI ApxuMenaa oOT oObeMa
BBITECHEHHOH BOJbBI, epHoa KoseOaHUil MasTHHUKA OT €ro JUIMHbI, 00beMa rasa OT JaBJICHUS
IIPY TIOCTOSIHHOM TEMIIEpaType, CUIIbl TOKAa HAa y4acTKE LEMU OT DJIEKTPUUECKOTO HalpsKEHUs,
NEKTPUYECKOTO CONPOTUBIIEHUS IPOBOAHMUKA OT €T0 JJIUHBI, IUIOMAAH TONIEPEUYHOr0 CEUYEHUs U
MaTepHala, HalpaBJIeHUs] MHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO30YKJIEHHs, YIia OTpaXeHus
OT yIJja MaJeHus CBETa;

* IOHMMaHHME CMBICJIA OCHOBHBIX (PM3MUECKMX 3aKOHOB M YMEHHE NPUMEHSTh HMX Ha
IIPaKTUKE: 3aKOHbl JuHaMUKNU HpIOTOHA, 3aKOH BCEMHUPHOIO TArOTEHUs, 3aKOoHbI Ilackansa u
ApxuMena, 3aKOH COXPAHEHHsS HMITYJbCa, 3aKOH COXPAHEHMsI JHEPTuH, 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsAa, 3akoH Oma Juisl ydacTka Lenu, 3akod /pxoyns—Jlenna;



* TIOHUMaHWE MPHUHLUIOB JCHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMHM K&Kl 4YE€JOBEK IMOCTOSHHO BCTPEYAeTCs B MOBCEJHEBHOM >KM3HM, U CIOCOOOB
oOecnieueHrs 6€30MaCHOCTH MPU UX UCIOIb30BAHUY;

* OBJAJICHHE PA3HOOOPA3HBIMH CHOCOOAMH BBITIOJIHEHHUS PACUeTOB Ui HaXOXKICHUS
HEU3BECTHON BEJIMYMHBI B COOTBETCTBUM C YCIOBHSMH IIOCTABJIEHHOM 3aJaud Ha OCHOBAHUU
HCIOJIb30BaHUS 3aKOHOB (PU3HKH;

* YMEHHE HCIIOJIb30BATH IMOJYYEHHbIE 3HAHUS, YMEHHS U HAaBBIKM B MOBCEIHEBHOM >KU3HU
(ObIT, PKOJIOTHS, OXpaHa 3/I0POBbS, OXpaHa OKPYKAIOIIEH Cpe/bl, TEXHUKA O€30MacHOCTH U JIp.).

ITo3naBaTebHBIE:

OOyuaromuiics TOMyYUT BO3MOXKHOCTD TSl YOPMHUPOBAHUS CIENYIONINX TO3HaBaTeNbHBIXY Y /1.

1. YMenue omnpenenath MOHSATHS, CO37aBaTh OOOOINCHUS, YyCTAaHABIMBATH aHAJIOTHUH,
KJIacCU(PHUIUPOBATh, CAMOCTOSTEIILHO BBHIOWPATh OCHOBAHMSA M KPUTEPUU JUIA KJIACCHU(PHUKAIIUH,
YCTaHABIMBATh MPUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXkIEHUE, YMO3aKIIOUCHUE
(MHAYKTUBHOE, IEAYKTUBHOE, TI0 aHAJIOTUH) U IETaTh BBIBOJIBL.

O0yyarIMics CMOXKET:

* noadupaTh CIOBa, CONOAYMHEHHBIE KIIIOUEBOMY CIIOBY, ONPEENSIONINe ero MPHU3HAKU U
CBOMCTBA;

* BBICTpaMBaTh JIOTUYECKYIO LIEMOYKY, COCTOSLIYI0O U3 KIIOYEBOrO CJIOBa U
COTMOAYMHEHHBIXEMY CJIOB;

* BBIIENATH OOIIUIA MPU3HAK ABYX UM HECKOJBKUX MPEMETOB WITH SIBICHUI 1 O0BICHATD
UX CXOJICTBO;

* 00BeqUHATH TPEeIMETHl U SBICHUS B TPYIIbI 110 ONPEACIEHHBIM TIPH3HAKAM, CPaBHUBATH,
KJIacCHU(UITIPOBATH M 0000IIATh PAKThI U SIBICHHUS;

* BBIICIATH SBJICHHE W3 OOMIETO psiia IPYTUX SBICHHUM;

* ONpeaessaTh 00CTOSATENBCTBA, KOTOPbIE MPEIIIECTBOBAIN BOZHUKHOBEHHIO CBSI3U MEXKITY
SBJICHHUSAMH, U3 3THX 00CTOSTENBCTB BBIICIATH ONMPEAEIAIOIIHE, CTIOCOOHbBIE OBITh MPUUNHOM
JaHHOTO SIBJICHUSI, BBISBIIATH IPUYUHBI U CIIE/ICTBHS SBJICHHIA;

* CTPOUTH pacCyXJeHHe OT OOIIMX 3aKOHOMEpPHOCTEH K YaCTHBIM SIBICHHUSM U OT
YJaCTHBIXSBJICHHUH K OOIIINM 3aKOHOMEPHOCTSIM;

* CTPOUTbH pacCy’k/I€HUE HAa OCHOBE CPABHEHUS MTPEAMETOB U SBJIECHUH, BBIIEISS IPU ATOM
o0111e NpU3HaKH;

* y3naraTh MOJNYYEHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoii 3a/1auu;

® CaMOCTOSATENBHO YKa3biBaTh Ha MH(OpMAIHIO, HYKIAIONIyIoCcs B MPOBEpKe, Mpeiarath u
HPUMEHATH CIIOCO0 IMTPOBEPKHU JOCTOBEPHOCTH HHPOPMALIUH;

¢ BepOaan30BaTh MOIMOHANBHOE BIEYATICHHE, OKa3aHHOE HAa HETO MCTOUYHHKOM;

* 00BACHATH SIBICHUS, POLIECCHI, CBSA3U M OTHOLIEHHUS, BBIBIEMBIE B X0/I€ TI03HABATEIBHOM
U HMCCIIE0BATENbCKOM NeATeTbHOCTH (IPUBOJUTH OOBSCHEHHE ¢ U3MEHEHHEM (DOPMBI
NIPEICTaBICHUS; OOBICHATD, IETATM3UPYS WK 000011ast; OOBACHSITH C 3aJaHHON TOUKH
3peHus);

* BBISBIISTH M HA3bIBATh IPHUYMHBI COOBITHS, SIBIICHNUS, B TOM YHCIIE BO3MOYKHBIE/HAaOOIIee
BEpOSITHBIE MPUYUHBI, BO3MOKHBIE TOCIIEICTBUS 33 JAHHON MPUYUHBI, CAMOCTOSTEIHHO
OCYILIECTBJISAS IPUYMHHO-CIIEACTBEHHBIH aHAN3;

¢ JienaTh BHIBOJ HA OCHOBE KPUTHUECKOTO aHAJIM3a Pa3HBIX TOUEK 3pEHHs, TOATBEPKIATh
BBIBOJ] COOCTBEHHOI apryMEHTAINEH WM CAMOCTOSTENBHO MOTYYEHHBIMHI JTaHHBIMHL.



2. YMeHue CO31aBaTh, IPUMCHATL U HpGO6p330BI)IBaTI> 3HaKu U CUMBOJIbI, MOJCJIN 1 CXEMBbI

JUISL peIIeHHsT YI€OHBIX M IO3HABATEIIbHBIX 3a/1a4.
OO0yYarOIMMIAC CMOYKET:

* 0003Ha4YaTh CHMBOJIOM U 3HAKOM npeamMeT H/AIi SIBJICHUC,

¢ OIIPCACIIATH JIOTHYCCKHUC CBA3H MCXKIY NPECAMETaMU u/unu SIBJICHUSAMU, 0003HaYaTh

JAaHHBIC JJOT'MYCCKUE CBA3HU C IIOMOIIbIO 3HAKOB B CXEMC,

¢ co3maBaTh a0CTPAKTHBIN U peaNTbHBII 00pa3 mpeMeTa 1/ Uik SBICHUS;

® CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCIIOBHH 3aaull W/UJIK C1I0co0a e€ pelieHus;

3.

co3/1aBaTh BepOAIbHbIC, BEHICCTBEHHbIC M MH(MOPMAIIMOHHBIE MOJEIH C BBIICICHHEM CY-
IIECTBEHHBIX XapaKTEPUCTHK OOBEKTA JUIS OMpEIeTeHHs Croco0a pemieHus 3a1a4u B CO-
OTBETCTBHH C CUTYAIHCH;

peoOpa3oBbIBATE MOJIENN C IICTIbIO BBISIBIICHHS OOIIMX 3aKOHOB, ONPEICIISIONINX
JTAHHYIO MPEMETHYIO 00J1aCTh;

MIEPEBOIUTH CIIOKHYIO 10 COCTaBy (MHOTOACHEKTHYIO) HHMOPMAIIUIO U3 TPadruIecKoro
WK (OPMATTM30BAHHOTO (CUMBOJIEHOT0) IPEICTABIICHHUS B TEKCTOBOE M HA000POT;
CTPOUTH CXEMY, AITOPUTM [EHCTBUS, WCIPABIATh WIIM BOCCTAHABIMBATH HEHM3BECTHBIM
paHee ajiropuTM Ha OCHOBE HMEIOIIErocs 3HaHUS 00 OO0BEKTe, K KOTOPOMY
NPUMEHSIETCS AJITOPUTM;

CTPOUTBH JJOKA3aTeIbCTBO: MPAMOE, KOCBEHHOE, OT MPOTHBHOTO;
AHAITM3UPOBATh/PE(ICKCUPOBATH OIBIT Pa3palOTKH U pean3aliy y4eOHOTO MPOEKTa,
UCCIIEIOBAaHHS (TEOPETUYECKOTO, SMIIMPUYECKOT0) HAa OCHOBE TPEATIOKEHHON
npoOJIEMHOI CHUTYalluu, TIOCTABJICHHOW LI W/WIH 3aaHHBIX KPUTEPHEB OLCHKH
IPOIYKTa/pe3ynbTara.

CwmbicnoBoe

YTCHHUC.

OOyuaromuiics
CMOXET:;

4,

HAaXO/AUTh B TEKCTE TpeOyemyro nH(OpMaIHio (B COOTBETCTBUU C LETSIMU CBOEH
JESTENLHOCTH);

OpPUEHTUPOBATLCS B COJEP/KAHUU TEKCTA, IIOHUMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHABIIMBAaTh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SBJIEHUH, IPOLIECCOB,;
PE3IOMUPOBATh TIIABHYIO HECHO0 TEKCTA,

KPUTUYECKH OLIEHUBATh COJepKaHue U GopMy TeKcTa.

@®opmupoBaHUE U pa3BUTHE PKOJIOTMYECKOrO MBILIUICHUS, YMEHUE MPUMEHSTh €ro B

MO3HABATENIbHON, KOMMYHHMKAaTHUBHOM, COLIMAJBbHOM MpakTHKE M MpodeccroHalbHOMN

OpHEHTALINH.

OO0yUaroUMICI CMOXKET:

ONpeNeNiTh CBOE OTHOIIEHHE K MPUPOAHON cpene;

aHAIM3UPOBATh BJIMSHHE 3KOJIOTMYECKHX (AKTOPOB HA CpeAy OOUTAaHHS IKUBBIX
OpraHU3MOB;

NPOBOAUTH NPUYMHHBIA U BEPOSTHOCTHBIN aHANU3 AKOJIOTUYECKUX CHUTYALUH;
MIPOTHO3MPOBATh U3MEHEHHUSI CUTYAIlMH MPU CMEHE JeMCTBUS OJHOro (akTopa Ha
neiictBue 1pyroro ¢pakropa;

pacnpocTpaHATh SKOJOTMYECKUE 3HAHUS U Y4acTBOBATb B MPAKTUYECKUX JeaX MO 3ally



TE€ OKPYKaIOIIEH CpeIbl;
. BBIPAXKaTh CBOE OTHOIIICHHE K MpUpoaAC 4€pe3 PUCYHKU, COUMHCHUA, MOJACIIN, ITIPOCKTHBIC
paboTHI.

5. Pa3Butie MOTHBAIMY K OBJIA/ICHUIO KYJIbTYPO aKTHBHOTO UCIIONB30BAHMUS CIIOBAPEH 1

APYrux NOUCKOBBIX CUCTEM.

O6an}OIIIHI>’IC$I CMOXKET.

¢ OOpeaciiATh HCO6XOI[I/IMBIC KJIFOYCBBIC MTOUCKOBLIC CJIOBA U 3aIPOCHI;

¢ OCYLICCTBJIATH B3aHMOI[€ﬁCTBHC C 3JICKTPOHHLIMU ITOUCKOBBIMH CUCTEMAMU, CJIOBAPSAMHU,

* (opMUpPOBaTh MHOXXECTBEHHYIO BBIOOPKY W3 IOMCKOBBIX HMCTOYHUKOB s

O6’beKTI/IBI/I3aI_II/II/I PE3YJIbTATOB IIOMCKA,
¢ COOTHOCHUTH ITOJTYUYCHHBIC PE3YJIbTAThI IIOUCKA CO cBOEH JCATCIIbHOCTBIO.

KOMMyHHKaTHBHbIe:

L.

YMenne OPraHu30BbLIBATDb yqe6Hoe COTPYAHHUYCCTBO MU COBMECTHYIO ACATCIBHOCTH C

YUUTECIIEM U CBCPCTHUKAMU, pa6OTaTb WHIAWBUAYAJIIbHO U B I'PYyIIIC: HAXOAUTH 061]166
PCIICHUEC HPA3PCIIATh KOH(l)J'II/IKTBI Ha OCHOBE COIJIaCOBaHUS MO3UIUH H yqéTa HHTCPECCOB;

(bopMyIHpOBaTh, APrYMEHTHPOBATH M OTCTAUBATh CBOE MHEHHE.

QO0VYAIIIMICS CMOYKET,

2.

OIpeeNATh BO3MOKHBIE POJIM B COBMECTHON AEATENbHOCTH;

UIpaTh ONMPENETIEHHYI0 POJb B COBMECTHON AEATENbHOCTH;

NPUHUMATh MO3ULMI0 COOECEeNHNKA, OHUMAs MO3ULMI0 IPYroro, pa3iuyaTh B €ro peuu:
MHEHHE (TOUKY 3pEHH ), TOKa3aTeIbCTBO (ApTyMEHTHI), (haKThI; THTIOTE3bI, AKCHOMBL, TEOPUH;
OIIpE/ENATh CBOM ACUCTBUS U JEUCTBUS NApTHEPA, KOTOPbIE CIIOCOOCTBOBAIU WU
HPEISTCTBOBAIN TPOTYKTUBHOM KOMMYHUKALIUH;

CTPOUTH MO3UTHBHBIE OTHOLIEHHS B Ipoliecce y4eOHOH U MO3HABATENbHOMN JEATEIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaUBATh CBOI0 TOYKY 3PEHMS, B JUCKYCCHU YMETh
BbIABUTaTh KOHTPApryMEHTHI, NepedpasupoBaTh CBOIO MBICTL (BlAJEHHE MEXaHU3MOM
SKBHBAJIEHTHBIX 3aMEH);

KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IPU3HABAaTh
OIIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npesiaraTh aJbTepHATUBHOE pElIeHNe B KOHMIMKTHON CUTYaluy;

BBIIENATH OOIIYI0 TOUKY 3pEHHUs B AUCKYCCHU;

JIOTOBApUBaThCA O MpaBWJIaX M BOMNpocax UIsl OOCYXJEHHUS B COOTBETCTBUHU C
MOCTAaBJICHHOM NepeJ1 TPyIIoN 3aaue;

OpraHU30BbIBaTh yueOHOE B3aUMOJEWCTBHE B TIpymne (ompenensTh oOmue IenH,
pacrnpeensTh PO, JOr0BapUBaThCs APYT € APYTOM U T. [1.);

yCTpaHATh B paMKax JUaliora pas3pbiBbl B KOMMYHHUKAallMd, OOYCIOBJICHHbBIE
HEMIOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOeceqHHKAa 3ajaud, (OpPMBI WU
COJIEpKaHUs Iuaora.

YMeHne 0CO3HAaHHO MCIOJb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUM C 3aJadei

KOMMYHHUKAIUKU OJIA BBIPAXKCHUA CBOMX YYBCTB, MBICIIEH 1 HOTpG6HOCT€I71 JUIA TUTAaHUPOBAaHUA U

PETYJISIINU CBOEH JEATENIbHOCTH; BJIQJICHUE YCTHOM M NMUCBMEHHOM PEYbl0, MOHOJIOTMYECKON

KOHTEKCTHOU PEYbIO.

OOYYAKOIIMICSI CMOXKET:,

OIPCACIATD 3aJa4yy KOMMYHUKAIIUA U B COOTBETCTBUU C HEl 0T6I/IpaTB PCUYCBLIC CPCACTBA,
OT6I/IpaTB U HCIOJB30BATL PCYCBLIC CPEACTBA B MPOHCCCC KOMMYHHKAIIUU C



ApYTUMIIIOIbMH (JIUAJIOT B TIape, B MAJION IpyIIe U T. 11.);

* MpPEeICTaBIATh B YCTHOW WIM MHCHMEHHOH (popme pa3BEPHYTHIN IUTaH COOCTBEHHON
NESITENIbHOCTH;

* Co0JII01aTh HOPMBI ITyOJTUYHON pedr, pEerJaMeHT B MOHOJIOTE U IUCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOW 3aJa4eH;

* BbICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CYKAECHUE) U 3alpaIlIUBAaTh MHEHHE TAPTHEPA B
pamKax quaiora;

* [PUHUMATh PEIICHHE B XO/I€ ANAJIOTa ¥ COTTIACOBBIBATD €T0 C COOECETHUKOM;

* CcO3/aBaTh INMCBMEHHBIC KJIMIIMPOBAHHBIE M  OPUTHMHAIbHBIE TEKCTBl C
UCIIOJIb30BAHUEMHEO0XOTUMBIX PEUEBBIX CPE/ICTB;

* HCIOJNB30BaTh BepOajbHBIE CpeAcTBa (CpPeACTBA JIOTMUECKOW CBSA3W) AN BBLICICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHNUS;

* HCIOJNB30BaTh HeBepOaIbHbIE CPECTBA WM HATJISJHBIE MaTepHalbl, IOJrOTOBJIECHHbIE/
0TOOpaHHbIE 0] PYKOBOJICTBOM YUUTEIS;

* JlenaTh OLEHOYHBIN BBIBOJ O JOCTHKEHUH LIEJIM KOMMYHUKAIUU HENOCPEICTBEHHO
T0CJIe3aBEPIIEHHs KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATb €TO.

o DopMupOBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00JI1aCTH UCIIOJIB30BaHUSI MH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJoru# (nanee — UKT).
OOyyYaromuiics CMOXeT:

* [IEeJICHANPABICHHO UCKATh M HUCIIOJIH30BaTh HH()OPMAIMOHHBIE PECYPCHI, HEOOXOIMMBIE
JUIsl pelieH s yueOHbIX M TPaKTUYECKHX 3a1a4, ¢ momoIisto cpeacts UKT;

* BBIOMpATh, CTPOUTH M UCIOJIB30BATh a/JC€KBATHYI0 HH()OPMALMOHHYIO MOJENb Jis
nepeaayn CBOMX MBICIEH CPEICTBAMH E€CTECTBEHHBIX W (POPMAJbHBIX S3BIKOB B
COOTBETCTBUHC YCIOBUSIMU KOMMYHHKAINY;

* BBIICTATh MH()OPMALMOHHBIA acTeKT 3a/ayd, ONepHpOBaTh IAHHBIMH, HCIIOIb30BAaTh
MOJIEJIb PELIEHUS 3a1a4H;

* HCIIONB30BaTh KOMIBIOTEPHbIE TEXHOJOIMU (BKJIIOYAs BBHIOOP aJEKBATHBIX 3ajaue
MHCTPYMEHTAJbHBIX MPOTPaMMHO-ANMapaTHbIX CPEACTB U CEPBHUCOB) AJSL PELIECHUS
MH(OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 3a]a4, B TOM YHCJE: BHIYUCIICHHE,
HaIMKMCcaHKe MUCEM, COUMHEHMH, T0KIa10B, pedepaToB, CO3AaHNE MPE3EHTALNN U 1p.;

* UCMONB30BaTh HHPOPMALHMIO C YUETOM ITHUECKUX U TIPABOBBIX HOPM;

* co3/aBaTh MH(GOPMAIMOHHBIE PECYPChl PA3HOTO THMA M JJI pa3HbIX ayJUTOPHUH,
co0ioaTh MH(GOPMAIIMOHHYIO TUTUEHY | ITPpaBuIia HH()OpMAIMOHHON 6€301acHOCTH.

IIpeamerHsle:

OOyuaromuiicsi MOMYYHT BO3MOXKHOCTH Ui (OPMHUPOBAHUS CIEAYIONMIMX IPEAMETHBIX

pe3yJIbTaTOB:

* 3HaHUS O NPUPOJie BAXKHEHINX (PU3MYECKUX SIBICHHI OKPYXAIOIMIEro MHUpa U TMOHUMAaHHE
cMBbICTa (PU3MYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b H3yUECHHBIX SIBJICHUH;

* YyMEHMs IOJIb30BaTbCsl METOJAMH HAyYHOTO HCCJIEIOBAaHUS SIBICHUW NPUPOJBI,
NPOBOJUTH HAOMIOJICHUS, IUIAHUPOBATh M BBINOJIHATH 3KCHEPUMEHTHI, 00pabaThiBaTh
pe3ynbTaThl U3MEPEHHH, MPEACTABIATh PE3yIbTaThl U3MEPEHHH C TOMOIIBIO TAOJHIL,
rpadukoB uGopMyi1, 0OHAPYKUBATh 3aBUCUMOCTH MEXAY (PM3NUECKUMHU BEIMYMHAMHU,
OOBSICHATH TIOMYYEHHBIE pe3ydbTaThl W JENaTh BBIBOABL, OLEHUBATh T'PAHUIIBI
MOTPEIIHOCTEN pPe3yIbTaTOB U3MEPEHMI;

¢ YMCHHUS NPUMCHATh TCOPCTUYCCKHUE 3HAHUA I10 (i)I/ISI/IKe Ha IPAaKTHUKE, pCIIaTb



(uznyeckue 3a1aun Ha MPUMEHEHHUE MOTyYeHHBIX 3HAHUH;

* yMEHHUS U HaBBIKM MPUMEHATH MOJTYYEHHBIC 3HAHUS Ul OOBSCHEHUS MPHUHILIUIIOB
JICHCTBUS BAXKHEUINUX TEXHUYECKUX YCTPOMCTB, PEIICHMs IPAKTUYECKUX 3a]a4
TIOBCEJIHEBHOM JKM3HU, OOECTeueHus O€30IIaCHOCTH CBOCH MKU3HH, PAllMOHAIBHOIO
IPUPOAOIIOIB30BAHUSA U OXPAHBI OKPYIKAIOILEH CPEIbl;

* (opMupoBaHue YOEKIEHHS B 3aKOHOMEPHON CBSI3M U IO3HABAEMOCTH SIBJICHUMN
HPHUPOJIBI, B O0BEKTUBHOCTH HAYYHOT'O 3HAHHS, B BBICOKOH LIEHHOCTH HAyKH B Pa3BUTHU
MaTEpUAILHON M JyXOBHOM KYJIBTYPBI JTIOACH;

* pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHUM
YCTaHaBJIMBATh (DAaKThI, pPa3anyaTh NMPUYMHBI U CIEACTBUS, CTPOUTb MOJEIHM U BBIIBUTATH
TUIIOTE3bl, OTHICKUBATh M (JOPMYIIHPOBATH 0KA3aTENbCTBA BbIIBUHYTBIX TUIIOTE3, BHIBOIUTh
3 3KCTIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX MOZIeNeH QU3MuecKue 3aKOHbI;

* KOMMYHHMKATHUBHBIC YMEHHMs: JOKJIAJbIBaTh O PE3yJbTaTaX CBOETO HCCIIECIOBAaHUSA,
y4acTBOBaTh B JHUCKYCCHUH, KPATKO U TOYHO OTBEYAaTh HA BOIIPOCHI, UCIIOJIb30BATh
CIIPABOYHYIO JIUTEPATYPy U APYTHe UCTOUHUKH HH(OPMALIH.

®opMbI OpraHu3auu 00pa3oBaTeIbLHOIO MpoIecca,
TEXHOJIOTHH 00y4eHusl, GOpMbI KOHTPOJISI

[Tnanupyrotes cneayroniue GopMbl OpraHu3aly yaeOHOro mporecca:

. (GpoHTaNbHbIE; KOJUIEKTUBHBIC; TIpYIIOBbIE; paboTa B Nape;
UHAWBUAYAJIbHBIC.

B npenonaBanuu npeamera OyayT HCHOIB30BATHCS CICAYIOIINE TEXHOIOTHU H METO/IbI:

o JMYHOCTHO-OPHEHTHPOBAHHOE 00YUCHHE;

o npoOiieMHOe 00y4eHuUE;

o TuddepeHIMpoBaHHOE 00YUEHUE;

o TEXHOJIOTUU 00y4YEeHHUSI Ha OCHOBE PELICHUS 3a/1ay;

o METO/Ibl HHIMBHIYaJIbHOTO 00y4YeHNS;

L MMPOCKTHAaA ACATCIbHOCTD.

OcoOeHHOe 3HayeHHWe B TPENoJAaBaHUM (UMK HMEET IIKOJbHBIA (PU3NIECKHit
IKCIIEPUMEHT, B KOTOpI:Iﬁ BXOOAT I[eMOHCTpaHHOHHBIfl OKCIICPUMCHT MU CaMOCTOATCIbHBIC
nmabopaTopHble pabOThl yUYalUXCSA. DTH METOJBI COOTBETCTBYIOT OCOOCHHOCTSM (DU3UUECKOM
HayKH.

Cucrema OLCHUBAHUSA YUAIIUXCH

1. Ouyenka nUCbMEeHHbIX KOHMPOIbHBIX padom odyuarouwuxca no usuxe.

OTBeT OLIeHUBAETCS OTMETKOH «5», ec/In:

° paboTa BBITIOJIHEHA TIOJTHOCTHIO;

° B JIOTHYECKUX PACCYXKACHUSIX U 0OOCHOBAHUH PEIICHUS HET MPOOEIIOB U OMHUO0K;
. B PEIICHUH HET MaTEeMAaTHYECKUX OMMOOK (BO3MOXKHA OJTHA HETOYHOCTH, OITUCKA,

KOTOpasi He SIBJISETCS CIIEICTBUEM HE3HAHUS WM HEITOHMMaHUs y4eOHOro MaTtepuaa).
OTrMmeTKa «4» CTABUTCA B CJCAYIOLIHX CJAYYasIX:



. paboTa BBINOIHEHA OJHOCThIO, HO 00OCHOBAHHUS LI1aroB PEIIEHUS] HEAOCTaTOYHBI
(ecu ymMeHHE 0OOCHOBBIBATh PACCYKACHUS HE SBISUIOCH CIIEUATBHBIM 00BEKTOM IPOBEPKH);

o JIOIYIIIECHBI OJIHA OIIMOKA WJIM €CTh JIBA — TPH HEIO0UYETA B BBIKIIAIKAX, PUCYHKAX,
yepTekax wWid rpadukax (ecim 3TH BHIBI pabOT HE SBISUIUCH CICHUAIBHBIM OO0BEKTOM
IIPOBEPKH).

OTtMmeTka «3» cTaBHTCS, €CJIN:

o paboTa BBINIOJHEHA MPABUIIBHO HA JIBE TPETH,

o JOIYIIEHO OoJiee OAHOW TpyOoil omuOKH, HEe Oojiee TpeX HErpyObIX ONIMOOK,

OJTHOU HerpyOoil OIMOKH U TPEX HEAOUETOB, IPU HATMYUHU YETHIPEX-TIATH HEJOUYETOB.

OtMmeTKa «2)» CTABUTCH, €CJIN:

. BBITIOJTHEHO MEHEE IBYX TpeTel paboThI;

. JOMYIICHBl CYIICCTBCHHBIE OMIMOKH, IIOKa3aBIIME, YTO OOYyYaroIIMiics He
o0ranaer 00s3aTeIbHBIMU YMEHHUSIMU 110 IAHHOM TeMe B TIOJTHOM Mepe.

2.0uenka n1adopamopusix pabom no usuxe.

OTMmeTKa «5» CTAaBUTCH, €CJIM YYALMCH:

. MOJIHOCTBIO  BBIMIOJHUI ~ paboOTy C  coOdrojieHMeM Bceil  HEe0OXOAMMOM
MOCJICIOBATEIIBHOCTH MTPOBE/ICHUS ONBITOB U U3MEPEHHUIA,

o CaMOCTOSITEIILHO U PAIlMOHAILHO MOHTHUPYET HEOOX0IMMOE 000PYI0BaHHE;

o BCE OIBITHI IPOBOJUT B YCIOBHSX, 00ECIICUNBAIONIHNX TTOTYYCHUE MTPABHIBHBIX
pE3yJIbTaTOB U BBIBOJIOB;

o coOuro1aeT TpeOOBaHus MpaBMIl 0€30aCHOTO TPYAA;

o B OTYUETE MMpaBUJIbHO W AKKYPAaTHO BBIIIOJHACT BCC 3aIlMCH, Ta6JII/IIII)I, PUCYHKH,

YEePTEKHU, TparKH, BEIYMCICHUS; IIPABIIIBHO BBITIOJIHSICT aHAJIN3 IMOTPEITHOCTEH N3MEpPEHUS.

OTMeTKa «4» CTABUTCSH, €CJIN YYALIUICS:

° BBIMIOJTHIII pabOTy B COOTBETCTBHM C TPEOOBAHUSMU K OIEHKE «5», HO TOMYCTHUI
JIBa-TpHU Helo4YeTa WK He Oosiee 0JIHOM HerpyOoit OIIMOKM M OJHOTO HEAO0YeTa.

OtMmeTKka «3» CTABUTCH, €CJIH YUALUICA:

° BBITIOJIHWJI pa0OTy HE TMOJHOCTHhIO, HO OObEM BBITIOJHEHHON YacTH TAaKOB, YTO
MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YNbTAThl U BHIBOJBL;

° B XOJI€ MPOBE/ICHUS OTbITA U U3MEPEHUI ObLITN JOMYIIEHBI OIIUOKH.

OT1MmeTKa «2» CTABUTCH, €CJIM yYal[Uiics:

° BBIMIOJHII pa0OTy HE MOJHOCTHIO U 00BbEM BHITIOJTHEHHOW YacTH HE MO3BOJISIET
cIienaTh MPaBUIbHBIE PE3YJITAThl U BHIBOJIBI;

° HENPABUJILHO MPOBOIUIT HAOIIOICHUSI.

Bo Bcex ciydasx orneHKa CHUXKAETCs, €CIM yYEeHUK He COOMoaeT TpeOOBaHUS MPaBUIT
6e30macHoro Tpyaa.

3.0uenka ycmuuplx omeemog odyuaroujuxca no pusuxe

OTBeT OLleHMBAETCSI OTMETKOM «5», €CJIH YYCHUK:

o NoKa3all BepHOE MOHMMaHUe (PU3NYECKON CYLTHOCTH pacCMaTpUBAEMbIX SIBICHUMN
1 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPH;

J Jla]l TOYHOE OIPEAEIICHHE M MCTOJIKOBAHHE OCHOBHBIX IOHATHH, 3aKOHOB H
TEOpUI; IPABUIILHO ONpeaesieT (U3nuecKue BEIMUNHBI, UX €IUHUIIbI, CIIOCOObI U3MEPEHNS;

° IMMPaBUJIbHO BBIITOJIHUAJI ITIOCTPOCHUC Fpa(l)I/IKOB, LIGIZ)TG)KCI\/II, CXEM,



o MoKa3zajJl YMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU  MPUMEpaMU,
MIPUMEHSITh €€ B HOBOW CUTYAIlUU TP BHIMIOTHECHUH MTPAKTHYECKOTO 33 JaHUS;

. IIPOAEMOHCTPUPOBAJ 3HAHUE TEOPUU PAHEE U3YUYECHHBIX COMYTCTBYIOLIUX TEM,
c(hOPMUPOBAHHOCTh U YCTOHYMBOCTH UCTIOIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

. OTBeYasl CaMOCTOSITENIbHO, 0€3 HAaBOAILIUX BOIIPOCOB YUHUTEJIS;

. BO3MOXHBI OJ]HA — JBE€ HETOYHOCTU IIPU OCBEIICHUN BTOPOCTENEHHBIX BOIIPOCOB

WIH B BBIKJIA/IKaX, KOTOPbIE YUEHUK JIETKO MCIIPABUII I1OCIIE 3aMEYaHUs yUUTEIs.

OTBeT OLleHHBAaeTCsl 0TMETKOI «4», eCJIU: YI0BJIETBOPSET B OCHOBHOM TPEOOBaHUSIM

Ha OIICHKY «5», HO TIPH 3TOM UMEET OJIH U3 HEJIOCTATKOB:

. B M3JIOKCHHH JIOMYIICHBI HEOOMbINHE MPOOebl, HE HCKA3UBIIEE COACpPIKAHUE
OTBETAa;

J JIOMYIIEHBl OAMH — JBa HEJOYeTa IMPH OCBELICHHMH OCHOBHOTO COJEPYKAHHA
OTBETAa, UCIPABJIECHHBIE IIOCIIE 3aMEYaHUs YUUTEIIS,;

. JOMyIIeHbl omuOka Wi Oosiee  JBYX HEJAOYETOB IIPU  OCBELEHUU
BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JETKO HCHpPABICHHbIE IIOCIE 3aMEYaHMs
YUUTEIIS.

OtMeTKa «3» CTABUTCHA B CIEAYIOIIUX CIYyYaAAX:

. HETOJIHO  PAacKphITO  COJAEp)KaHHEe  Marepuaiga  (COAepKaHWE  H3JI0KEHO
¢parMeHTapHO, HE BCErJa IOCIEeNOBATEIbHO), HO TOKa3aHO oOIiee MOHMMaHHE BOIpPOca H
IIPOAEMOHCTPUPOBAHBI YMEHUS, I0CTATOUYHbIE [l YCBOSHHUS IPOrPAMMHOI0 MaTepHuaa;

. UMEINTUCh 3aTPYIHEHHs] WU JONYIICHBl OMMOKKA B ONpeAeNeHHH (HU3NYeCcKOn
TEPMUHOJIOTHM, 4YepTeXaX, BBIKIAJKAX, HWCHPABICHHbIE IIOCJAE HECKOJbKHUX  HABOJSIINX
BOIIPOCOB YUMUTEIIS;

. YUYEHHK HE CIPaBWICS C NPUMEHEHHEM TEOPUH B HOBOH CHUTyallMH MpH
BBIMIOJIHEHUH TPAKTHYECKOTO 3aJaHWs, HO BBIIOJHWI 3aJaHus 005S3aTENbHOTO YpPOBHSA
CJIO’KHOCTH TI0 IaHHOU TeMe;

o IpY JI0CTaTOYHOM 3HAaHWU TEOPETHUYECKOI'0 MaTepuaia BbIABICHA HEIOCTaTOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTABUTCA B CJIEAYIOLIUX CJAYyYasix:

o HE PacKpbhITO OCHOBHOE COJIepKaHue yueOHOro MaTepHaa;

. 0OHApYy)XEHO HE3HAHHE YYEHHKOM OOJIbIIe WM Haubosiee BaXHOM dYacTH
y4eOHOro MaTepuana;

o JIOTIYIIEHBI OTHOKU B OTMPEICIICHUN MOHSATHIA, MPH HCIOIb30BaHUH (PUZNUECKOM
TEPMHUHOJIOTHH, B PHUCYHKaX, yepTexax WM rpadukax, B BbIKIAJIKaX, KOTOPbIE HE UCIPABICHbI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUHUTEIS.

Ilepeyenp omuooK

I'pyObie ommdxmn

1.He3nanue onpeaeneHnii OCHOBHBIX MTOHATHI, 3aKOHOB, TTPaBUJI, OCHOBHBIX TOJIOKEHHI

Teopuu, GopMyI1, OOIETIPUHATHIX CHMBOJIOB 0003HaUYCHHS (PU3HMUECKUX BEIIMUWH, SAUHUI] UX

W3MEpEHHUS.

2.HeymeHue BbIIEIIATH TJIABHOE B OTBETE.

3.Heymenne npuMeHsTh 3HAHUS JUIS PEIICHUs 3a7a4 U 00bICHEHUsT (GU3UUECKUX SIBICHU;

HETPaBUILHO CHOPMYITHMPOBAHHBIC BOMIPOCHI 33a/1a4M HJIM HEBEPHBIE OOBSICHEHUS X0/1a e€
pEelIeHHUs; HE3HAHUE MPUEMOB PEILICHUS 3a/1a4, aHAJIOTUYHBIX paHee PEIIEHHBIM B KJIacce;



OLIMOKH, TOKa3bIBAIOIINE HETIPAaBUIILHOEC TOHUMAHKE YCIOBUS 33/1a4H WM HEMPABUIbHOE
VCTOJIKOBAHUE PELICHMUS.
4.HeymeHue 4yuTaTh U CTPOUTH I'paMKH, IPUHIUIHAIBHBIE CXEMBI.
5.HeymeHue noaroToBuTh K paboTe yCTaHOBKY UM Ja0opaTopHOE 000py10BaHKE, IPOBECTH
OIIBIT, HEOOXOIMMBbIE PACUETHI UJIM UCIIOJIb30BATh [IOJIyUEHHBIE JJAaHHBIE /711 BBIBOJOB.
6.HeOpexHoe oTHOLIEHHE K 1a00paTOpHOMY 000PYAOBAaHUIO U U3MEPUTEIIBHBIM IPUOOpaM.
7.Heymenue onpenenuts NoKazaHUe U3MEPUTEIILHOIO IpUbopa.
8.Hapymenue TpeboBaHMii IpaBuUil 6€3011aCHOTO TPYa IIPU BEIIOJIHEHUH YKCIIEPUMEHTA.
Herpyobie omunoku
1. Herounoctu ¢popMyIHPOBOK, ONIPEaCIICHHH, TOHATHIA, 3aKOHOB, TEOPUi, BEI3BAaHHBIE
HEIOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPEIEIIIEMOI0O ITOHATHS; BbI3BAHHbIE
HECOOJTIOJICHUEM YCIIOBUI MPOBEICHUS SKCIIEPUMEHTA HIIM U3MEPEHHH.
2. OmuOKH B YCJIOBHBIX O003HAYEHHSAX HA IPUHIMITMAIBHBIX CXEMaxX; HETOUHOCTH YepTekeil,
rpauKoB, CXEM.
3. Ilpomyck nian HeTOYHOE ONMCAHNE HAUMEHOBAHUM eMHULl (PU3UUECKUX BEJIHYUH,
COKpAILIEHHUE CJIOB B BBIBOJAX.
4. HepaunoHanabHbIN BEIOOP XOAa PELICHUS 3a0a4H.
Hemouérnl
1. HepanuoHanbHbIE 3a1IMCH TIPY BBIYHUCIICHUSX, HEPAIIMOHALHBIE TPHUEMBI BEIYMCIICHUH,
peoOpa3oBaHUil P PEIICHUH 3a/1a4.
2. Apudmerndeckne OMMOKM B  BBIYMCICHUSX, €CIIH OTH OMIMOKU Ipy00 MCKAKAIOT
PEaIbHOCTH MOJIyYEHHOT'O pe3yJibTaTa.
3.01enbHbIe MOTPEUTHOCTH B (POPMYITHMPOBKE BOIPOCA MIIA OTBETA.
4.HebOpexxHoe BBINOJIHEHHUE 3aMUCeH, yepTexeil, cxeM, rpauKoB.
Konmponvno — usmepumenvuvie mamepuansi, Hanpasniennvie Ha U3y4eHue YPOGHs.

* 3HaHUI OCHOB (PU3UKHU (MOHOJIOTUYECKUH OTBET, SKCIIPECC — ONPOC, PPOHTAIBHBIM Ompoc,
TECTOBBI ONpPOC, HAlMCaHWE U 3alllUTa COOOIIEHUS IO 3aJaHHOH Teme, OOBsSCHEHHE
HKCHEPUMEHTa, PU3NYECKUH TUKTAHT);

* IpHOOpPeTEeHHBIX HABBIKOB CAMOCTOATEIBHOM U NMPaKTUUECKON JEATEIIbHOCTH 00YJarOIINXCs
(B X0/1€ BBINOJIHEHUSI TAOOPATOPHBIX pabOT U peIlIeHus 3a1a4);

* Pa3sBUTHIX CBOMCTB JMYHOCTH: TBOPUYECKHUX CIIOCOOHOCTEH, MHTEpEca K U3YUEHUIO (PU3UKHU,
CaMOCTOSITENIbHOCTH, KOMMYHUKAaTUBHOCTH, KPUTUYHOCTH, Pe(IEKCHH.

HUcnonv3yemble mexnuueckue cpedcnaea

* [IEPCOHAJILHBIN KOMIIBIOTED;

* MyJIbTUMEIUWHBIN IIPOEKTOP.

HUcnonvzyemplemexnono2uu 310poBbecOepexeHns, NpoOJeMHOro OO0ydeHus, IeJaroruka
COTPYIHUYECTBA, PA3BUTHUSI HCCIIEIOBATEIbCKUX HAaBBIKOB, MU (EpeHIIMPOBAHHOIO MOAX0/a B
00y4eHUHU Pa3BUTHUS TBOPUECKHUX CIIOCOOHOCTEH.

QOobpazoeamenvuble OucKy

DJEeKTPOHHOE TPHIOKEHUE K yueOHuKy Ha Www.drofa.ru (ydeOHble AeMOHCTpanuu Mo Kypey
(¢U3MKH OCHOBHOM MIKOJBI C TMOAPOOHBIMH KOMMEHTApUSIMH, TECTOBBIE M IPaKTHYECKHUE
3a7aHus).

Ilpezenmayuu, co3gaHHbIE yUUTENEM M JAETbMH B Ipolecce o0pa3oBaTelIbHOTO Ipoliecca Mo
KaXJI0M M3y4aeMOu TeMe.

Komnnexm gusuueckoeo I'MA obopyoosanus 0na nposedeHus 1abo0pamopHvix pabom.

Tabnuyeol.
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OcHoBHOe cojiep:kaHue Kypca (238)

7 knace

(68 4, 2 u B HEZIEIIO)

Beenenne (4 1)

®uszuka — Hayka o unpupone. Pusnueckue sBieHUsI. DU3MUECKUE CBOWCTBA TEl.
Habmonenne wu omnucanue ¢u3uueckux sBiIeHUN. DPu3nueckue BeTUYMHBL 3MepeHus
¢u3nveckux  BENMYMH: JUIMHBI, BpEeMEHH, Temreparypel. ®Dusndyeckue  MmpUOOPHI.
MexnayHapoaHas cuctemMa eIMHUL. TOYHOCTh U MOTPeIHOCTh u3MepeHui. dusuka TexHuka.

JlaGopaTopHble pad0ThI U ONBITHI

W3mepenne paccrossHuil. M3mepenue BpemeHH. OmnpeneneHue LEeHbl JEJIEHUs IIKajbl
M3MEPUTENIBHOTO Mpudopa.

JdemoHcTpauMu

Habmtonenne MexaHu4ecKuX, TEIJIOBBIX, EKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUI:
JBUKEHHME CTAJIbHOTO IIApHUKa IO KelI00y KojeOaHUs MasTHHKA, TassHUE JIbAA, KUIIEHUE BOJBL,
OTpa)KEHUE CBETA OT 3€pKaja, JICKTPU3ALUs TEIl.

IIpenmMeTHBIMHU pe3yJIbTaATAMU U3YUEHUS TEMBI SBIISIOTCS:

® NOHUMaHHe PU3NYECKUX TEPMHUHOB: TEJIO, BELLIECTBO, MaTEPUS.

e yMeHHEe TPOBOAWTH HAOMIONEHUS (PU3UYECKHUX SIBICHHI; U3MEPATh (PU3HUECKHE
BEJIMUMHBI: PACCTOSHUE, IPOMEXKYTOK BPEMEHH, TEMIIEPATYPY;

e BJIajleHHe KCIIEPUMEHTAJIbHBIMU METOJIAMHU MCCIIE0BAHUS TIPU OINPEAEICHUH LIEHBI
JieNieHust MprOopa U MOTPEIIHOCTH U3MEPEHUS;

* MOHHMMAaHMe POJH YYCHBIX HAIlICH CTpaHBI B Pa3BUTHE COBPEMEHHOU (DH3UKHU U
BJIUSIHUE HA TEXHUYECKUW U COLIMATIBHBIN ITPOrpecce.

IlepBoHayajibHbIE CBEIEHHS 0 CTPOEHHH BenlecTBa (6 1)

Crpoenue BemectBa. OMbBITHL, J0KAa3bIBAIOIINE ATOMHOE CTPOCHHE BELIECTBAa. 1eruioBoe
JBUKEHHE aTOMOB W MoJiekysl. bpoyHoBckoe neukenue. uddysus B razax, KUAKOCTIX U
TBEpAbIX Tenax. B3aummonelicTBue dYacTWIl BelleCcTBA. ATperarHble COCTOSIHMSI —BEILECTBa.
Mogenu cTpoeHust TBEpAbIX T, KUAKOCTeH U ra30B. OObsACHEHHE CBOMCTB I'a30B, )KUIKOCTEN U
TBEPBIX TEJI HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MTPEACTABICHHI.

JlabopaTopHbie padoThl M ONBITHI

Omnpenenenue pa3MepoB Majibix Tel. OOHapyXeHue JeHCTBHS CHII  MOJIEKYJISIPHOTO
MPUTSDKEHUS. BpIpanuBaHue KpUCTAIOB TMOBapeHHOW coiu. OmnbITEl MO0 0OHAPYKEHUIO
JENUCTBUSI CUJI MOJIEKYJIIPHOTO TTPUTSKEHUSI.

JleMoHCTpanun

Juddy3us B razax u KuakocTu. PacTBopeHue Kpacku B Boje. Pacmmpenue Tten npu
HarpeBaHuu. MoJienb XaoTHYECKOIro JIBHXKEHHUS MOJIeKyld. Mojenb OpOyHOBCKOTO JBHKEHUS.
Mopnens Kpucramauuyeckond pemietkd. Mognenb Moiekynbl BoAbl. CHEIUIeHHe CBHHIIOBBIX
UAIUHAPOB. JleMOHCTpanus paclIMpeHus TBEpJAOro Tejla npu HarpeBaHuu. Cxatue u
BbIIpsIMIIEHUE ynpyroro Ttena. CxxumaemocTh ra3oB. CoxpaHeHHEe 00beMa KHUIKOCTH IpH
M3MEHEHHH (hOPMBI COCy .

IIpenmMeTHBIMHU pe3yJIbTATAMU U3YUEHUS TEMBI SBIISIOTCS:

® TIOHMMaHUE M CIOCOOHOCTHh OOBICHATH (u3MUecKue siBeHus: nuddysus, Oompiras
CKUMAEMOCTh T'a30B, MaJlasi COKMMAEMOCTb JKUJIKOCTEH U TBEPJBIX TENl.



® BJAJCHUE OHKCIECPUMEHTAJIbHBIMU METOAAMH HCCIEIOBAHUS NIPU  OINPEICICHUN
pa3MepoB MaJbIX TEN;

e [IOHMMaHHE MPUYMH OPOYHOBCKOTO BHMIKEHUS, CMAUMBaHUS W HECMAuMBAHHS Tell;
pa3nuyusl B MOJICKYJIIPHOM CTPOEHUHU TBEPJBIX TEJN, KUJIKOCTEH U Ta30B;

e ymeHHe nojb30oBaThesi CU 1 nepeBoAUTh eIUHUIIBI U3MEPEHUS (PU3HUECKUX BEIUUNH
B KpaTHBIE U JI0JbHBIC €IUHUIIBI

® YMEHME MCIOJIb30BaTh MOJIYYEHHbIE 3HAHUS, YMEHHS U HABBIKU B ITOBCEIHEBHOMN
JKU3HH (OBIT, SKOJIOTHSI, OXpaHa OKPYKAIOIICH CPEIbI).

B3aumoneiicTBust Tes (22 4)

Mexannueckoe asuxkenue. Tpaekropus. [Iyrs. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUIKECHHUE.
Ckopoctb. ['paduku 3aBUCHUMOCTH TTyTH U MOZIYJISI CKOPOCTH OT BPEMEHM JIBMXKEeHHS. VHepuwmsl.
NueptHocTh Ten. BzaumopeiictBue ten. Macca tena. M3mepenue maccsl Tena. IlnoTHOCTh
BemiecTBa. Cuna. Cuna tsbkectu. Cuita ynpyroctu. 3akoH ['yka. Bec Ttena. CBsizb MeXay CUIIOMN
TsDKECTH U Maccod Tena. Cuila TSOKECTH Ha Apyrux IwiaHerax. unamomerp. CroxeHue IBYX
CWJI, HallpaBJEHHBIX IO OAHOW mpsMoM. PaBHozaeicTByromas aByx cwi. Cuiia TpeHus.
Odusznyeckas npupoaa HeOecHbIX Tel CONHEYHOU CUCTEMBI

JlabopaTopHbie padoThl M ONBITHI

W3mepenne MIOTHOCTH TBepAoro tena. M3MmepeHune macchl Tena Ha PHIYAKHBIX Becax.
UccnenoBanue 3aBUCUMOCTH YIJIMHEHUS CTAIBHOM TPYXKHUHBI OT TMPUIIOKEHHOW  CHIIBL.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJIHOM IpsAMoil. McciienoBanue yCclioBHil paBHOBECHS pblyara.
HaxoxneHue neHTpa TsKeCTH IUIOCKOro tena. lMccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHMS
CKOJBXEHUSl OT IUIONIAJAM CONPUKOCHOBEHUS TEJl M CUJIbl HOPMAJIbHOIO JIABJICHMUS.
I'panynpoBanuie npyX1HbI U U3MEPEHHUE CHII JUHAMOMETPOM.

JleMoOHCTpaL U

Tpaektopusi IBMKEHUS MIApHKa HA [IHYpe U IIapuKa, Moa0packiBaeMoro BBepX. SIBieHue
uHepuuu. PaBHOMepHOe [BWIKEHHE WYy3bIpbKa BO3JAyXa B CTEKISIHHOW TpyOKe ¢ BOJIOMA.
Paznuunbie BubI BecoB. CpaBHEHUE MACC TEN C OMOIIBIO PABHOIIEYHBIX BECOB. B3BemnBanue
Bo3ayxa. CpaBHEHHE MacC Pa3IUYHBIX TeJl, UMEIOMIMX OJUHAKOBBIA 00BEM; OOBEMOB Tel,
HMMEIOIIUX OJMHAKOBBIE Macchl. M3mepeHue cuibl mo aedopManuu npyxuHbl. CBONWCTBA CHIIBI
Tpenus. Cinoxenue cuil. PaBHoBecue Tena, UMeroIero ochk BpameHus. CrnocoObl yMEHbILIEHUS U
YBETUYECHUS CUJIbI TpeHUs. [[oAIMUITHUKY pa3IMUHbBIX BUOB.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYCHHS TEMbI SBIISIOTCS:

® TIOHUMaHHWE U CIHOCOOHOCTh OOBSACHATH (PU3UUECKHE SBICHUS: MEXaHWYECKOoe -
JIBIDKCHHUE, PAaBHOMEPHOE W HEPAaBHOMEPHOE [IBIDKCHHME, HWHEPIUS, BCEMHPHOE
TATOTCHUE

® yMEHHE H3MEPSITh CKOPOCThb, MacCy, CHIy, BEC, CHUIy TPEHHs CKOJBKEHHUS, CHUITY
TpeHHsl KauyeHHs, O0O0BEeM, IUIOTHOCTh, TeJa pPAaBHOJCHCTBYIONIYIO JBYX CHII,
JIEHCTBYIONIMX HA TEJIO B OJIHY U B IIPOTHUBOIIOJIOKHBIE CTOPOHBI

® BIAJACHUE DKCIIEPUMEHTAIBHBIMH METOJAMH HWCCICIOBAaHUS B  3aBHCHMOCTH
MIPOMICHHOTO MMYTH OT BPEMEHH, YIJIMHCHUS MPY>KUHBI OT MPHIOKEHHON CHIIBI, CHJIBI
TSXKECTH Tela OT MacChl Tella, CHUJIbI TPEHUS CKOJBXEHUs OT IUIOLIAIU
CONPUKOCHOBEHUS TEN U CUJIbl HOPMAJIBHOTO JIaBJICHUS

® [OHHWMaHHUE CMBICIIA OCHOBHBIX (DM3MUYECKUX 3aKOHOB: 3aKOH BCEMHUPHOTO TSITOTCHHSI,
3aKkoH ['yka



e BJAJEHHE CIIOCOOAMHU BBIMOJIHEHHS PAaCUueTOB MPH HAXOXIEHUH: CKOPOCTH (CpemaHen
CKOpPOCTH), TYTH, BPEMEHH, CHJIbI TSHKECTH, Beca Tela, IJIOTHOCTH Tesa, o0bema,
MacCChl, CUJIbl YIPYTOCTH, PABHOJCUCTBYIOIIECH ABYX CHJ, HAPABJIEHHBIX IO OJHOU
OpsIMOMl B COOTBETCTBHE C YCIOBHUSMHU IIOCTABJICHHOW 3a/layd Ha OCHOBAaHUHU
UCIIOJIb30BaHUs 3aKOHOB (PM3UKU

® yMEHHE HAXOOUTHh CBA3b MEXIYy (PU3MUECKUMH BEIMYMHAMH: CWIIOH TSKECTH U
Maccoi Teja, CKOPOCTH CO BPEMEHEM M IIyTeM, IIJIOTHOCTHU Teja C €ro Maccou u
00BEMOM, CHIJION TSDKECTH M BECOM Tella

® yMEHHE NepeBOAUTh (PU3NUECKUE BEIMUUHBI U3 HecucTeMHbIX B CU u Hao6opoT

® [IOHMMaHUE NPUHUUIOB JACHCTBUS JUHAMOMETPA, BECOB, BCTPEYANOIIUXCA B
MOBCEIHEBHOM KH3HU, M CHOCOOOB obOecrieyeHUs: OE30MACHOCTH MpPU  HUX
UCII0JIb30BaHUU

e yYMEHHUE HCIOJb30BaTh IOJYyYEHHBIE 3HAHMS, YMEHHMS M HaBbIKM B IIOBCEJHEBHOMU
JKU3HU, OBITY, OXpaHEe OKPYKAIOIIEH CPEIbL.

JlaBJjieHHE TBEPABIX TeJl, KUAKOCTel 1 ra3os (21 41)

Jasnenue. JlaBnenue tBepapix Ten. JlaBnenue raza. OObsCHEHHE JaBJICHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX TpenacraBiieHuid. llepenaua naBneHus rasaMu U KHAKOCTSIMHU.
3akon [lackams. CooOmatomue cocyabl. ATmochepHoe nmaBieHHe. MeToabpl H3MEpEeHUE
atMocepHoro naeneHus. bapomerp, MmaHomeTp, Hacoc. 3akoH ApxHMena. YCIIOBUS IJIaBaHUs
tei. Bo3ayxoraBanue.

JlaGopaTopHble padoThI U ONBITHI

OrnpezeneHre BBITAIKUBAIOIICH CUJIbI, ACHCTBYIOLIEH Ha TEJNO, NOTPYKEHHOE B JKUIKOCTb.
BrisicHenue yciaoBuil TuiaBaHust Teja B KUIKOCTH. MI3Mepenue aTMocepHOro JaBiIeHUs.

JdeMoHcTpannn

3aBUCHMOCTD JAaBJICHUS OT JEMCTBYIOLIEN CHIIBI M IUIOIIAM ONopsl. Paspezanue mactunmnHa
TOHKOU IpOBOJIOKOW. JlaBineHue rasa Ha creHku cocyga. Illap Ilackand. /laBieHue BHYTpH
xuakoctu. Coolmiaroniecs: cocyabl. Y CcTpocTBO MaHoMmeTpa. OOHapykeHHe aTMOC(EpHOro
naBneHus. V3Mmepenue armocepHOro maBieHUs OapOMETPOM-aHEPOUIOM. YCTPOWCTBO H
JNENCTBHE THUIPABIMYECKOrO Ipecca. YCTPOWCTBO M JeWCTBHE Hacoca. JleicTBue Ha Telo
apXuMeZ0BOM CUIIBI B XKUAKOCTHU U rase. [TnaBanue Ten. OnsiT Toppuuenau

IIpenmeTHBIMHU pe3yJIbTaTaMU U3YYEHUS TEMBI SBIISIOTCS:

® TIOHUMAaHHWE M CIOCOOHOCTh OOBICHUTH (PU3UUYECKHE SBJICHUS: aTMOChEepHOe
JaBJ€HHUE, JlaBJICHHWE JKUAKOCTEH, Ta30B M TBEpAbIX TeJ, IUJJaBaHUE TeJl,
BO3/yXOIUIaBaHHE, PACHOJIOXKEHHE YPOBHS KHMJIKOCTH B COOOLIAIOIMXCSA COCYyHax,
CYIIECTBOBaHHME BO3YIIHOM 0007104KH 3eMIIt0, CHOCOOBI YMEHBIIEHUS U YBEITUUEHUS
JIABJICHUS

e yMEHHE U3MepATh: aTMoc(hepHOoe AaBlIeHUE, AaBICHUE XUAKOCTU Ha JHO U CTEHKU
cocyza, cuiy Apxumena

® BJIAJICHUE ODKCIEPUMEHTAIbHBIMA METOJAaMH HCCIECJOBaHMUS 3aBUCHUMOCTHU: CHJIBI
Apxumena oT oObeMa BBHITECHEHHOM BOJIbI, YCIOBUH IUIaBaHMs Teja B *KHUJIKOCTH OT
JIEMCTBUSI CUIIBI TSIKECTH M CUIIBI ApXrUMena

® [IOHMMaHHE CMBICIA OCHOBHBIX (PM3MUYECKUX 3aKOHOB M YMEHHUE NPUMEHATh UX Ha
npakTuke: 3akoH [lackans, 3akoH Apxumena



e T[OHMMaHUE MPHUHIMUIIOB JCHCTBUS OapoMmeTpa-aHepowaa, MaHOMETpa, Hacoca,
TUAPABIMYECKOTO MPECca, ¢ KOTOPHIMH YEJIOBEK BCTPEUAETCS B TOBCEHEBHON JKU3HU
U C1I0cO00B o0ecrieyeHns: 6e30MaCHOCTH PU X MCIIOJIb30BaHUH

e BIAJcHUE CIOCOOaMHU BBITIONHEHUSI PACUETOB ISl HAXOXKICHUS JABJICHHUS, JTABJICHHC
JKUJKOCTA Ha JHO M CTEHKH COCyJa, CUJIbl ApXuMmena B COOTBETCTBUE C
MOCTaBIICHHOM 3a/la4l HA OCHOBAHUH HCIIOJIb30BAHUS 3aKOHOB (DU3UKHU

® yYMEHHE HCIOJIb30BaTh IOJYYEHHbIC 3HAHMS, YMEHHMS W HAaBBIKM B IOBCEIHEBHOMU
YKU3HU, DKOJIOTUH, OBITY, OXpaHe OKpY’Kalollel cpefibl, TEXHUKE O€30IMacHOCTH.

PaGora u MmomHOCTB. JHeprus (14 4)

Mexanunueckass pabotra. Momnocts. [IpocTthie MexaHu3Mbl. MOMEHT CHJIBL. Y CIOBUS
paBHOBecHsl pblyara. «30JI0TO€ TMpaBWIO» MeXaHWKW. Buabl paBHoBecus. KoaddumumeHt
none3noro aevctBus (KIIH). Owneprus. I[loreHumansHas ©W KWHETHYECKas  DHEPrHs.
[IpeBparmienue 3ueprumu.

JlaGopaTopHble padoThI U ONBITHI

BoisicHenne ycnoBusi paBHoBecus: pwiuara. Onpenenenue KIIJ[ nmpu noabeme Tena mo
HAaKJIOHHOM M1ocKocTU. HaxoxaeHue neHTpa TsSKeCTU III0CKOTo Tea.

JdeMoHcTpannmn

[Ipocthie Mexanu3mbl. [IpeBparnieHue 3HEpruu Mpu KoJeOaHUSIX MasTHUKA, PACKPyYUBAaHUU
MPYXKUHBI 3aBOJHOW WIPYIIKH, JBIKEHUE «CETHEpoBa» Kojeca M3mepeHue paboTel mpH
NEepeMEIIeHNH Tela. YCTPOWCTBO W JIEHCTBHE pbluara, OJOKOB. PaBeHCTBO paboT mpu
UCIOJIb30BAaHUU TPOCTBIX MEXaHH3MOB. YCTOWYMBOE, HEYCTOMUMBOE U 0Oe3pa3inuyHOe
paBHOBECHS TEll.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYCHHS TEMbI SBIISIOTCS:

® TIOHMMaHUE U CIHOCOOHOCTh OOBACHITH (PU3MYECKHUE SIBJIICHUS: PAaBHOBECHE Tell
MpEBpAIlEHHE OJHOTO BUAa MEXAaHUYECKON SHEPTUU APYTron

® YMEHHE U3MEPSTh: MEXaHUUYECKYIO0 paboTy, MOIIHOCTh T€Ja, TUIEUO CHIIBI, MOMEHT
cuibl. KITJ[, moTeHIManbHy0 U KHHETHYECKYIO SHEPTUIO

® BJAJCHHE OHKCIEPUMEHTAIBHBIMH METOJAMHU HCCIEAOBAHHUS TMPU  ONpeaeTIeHUN
COOTHOIIEHUS CHJI U TIJIeY, JIJIsl paBHOBECHS phluara

¢ [OHUMAaHHE CMBICIIa OCHOBHOTO (PM3MYECKOT0 3aKOHA: 3aKOH COXPAHEHUS DHEPTUH

e T[OHMMaHWE MPHUHIUIOB JEHCTBUS pblyara, OJIOKAa, HAKIOHHOW TMJIOCKOCTH, C
KOTOPBIMU YEJIOBEK BCTPEYAETCS] B MOBCEAHEBHOM JKM3HU U CIOCOOOB 00€CTICUeHUS
0€30MacHOCTH MPU UX UCTIOJIb30BAHUH.

e BJIAJCHUE CMOCOOAMU BBIMOJHEHUS PACUYETOB JUISI HAXOXKIACHUS: MEXaHUYECKOU
paboThl, MOIIIHOCTH, YCIIOBUS paBHOBECHs CHJI Ha pblyare, momeHTa cuibl, KIIJI,
KMHETUYECKON U MOTEHIUAIBHOW SHEPTUU

® YMEHHME HCIOJIb30BaTh IOJYYEHHbIE 3HAHMS, YMEHHMS W HaBBIKM B IOBCEJHEBHOM
YKU3HU, DKOJIOTUH, OBITY, OXpaHe OKpYKaIOIIeH cpefibl, TEXHUKE OE30IMacHOCTH.

8 kiacc

(68 4, 2 u B HEIEIIO)

TernuioBble siBjIeHNus (24 1)

TemnoBoe nBuxkenue. TemnoBoe paBHoBecue. Temneparypa. Buyrpennss sneprus. Pabora u
tTemionepenaya. TemnonpoBogHocTs. Konpekuus. N3nydenne. KonnuecTBo TeNIoThl. Y nejibHAs



TEIJIOEMKOCTh. Pacder KonuyecTBa TEIIOTHI MpH TermjaooOMeHe. 3aKOH COXpaHEHHUS W
IIPEBPALLCHUS YJHEPIUU B MEXaHUYECKUX U TEIUIOBBIX IPOLECCaX.

[InaBieHne © OTBEpAEBAaHME KPUCTALIMYECKUX Tel. YJAelpHas TEIUIOTa IUIABJICHUS.
Hcnapenne u koHueHcanuu. Kumnenume. BnaxknocTs Bo3ayxa. VYaenbHas — TeIuloTa
napooOpazoBanus U KoHaeHcauuu. OObsICHEHHE U3MEHEHUSI arperaTHOTO COCTOSHUS BEIECTBA
Ha OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MpPEACTaBICHUI. 3aKOH COXpaHEHUS DJHEPIHMM B
TEIJIOBBIX mporeccax. [IpeoOpazoBanue »HEpruM B TEIUIOBBIX MalIMHaxX. JIBUrartenb
BHyTpeHHero cropanus. IlapoBas typOuna. KIIJ[ TtemnoBoro nBuratens. DKOJIOTHYECKUE
POOJIEMBI HCIIOJIb30BAHMS TETUIOBBIX MAIIIHH.

JlaGopaTopHble padoThI U ONBITHI

N3yueHue siBieHUs TeNI000MeHa IPU CMELIMBAaHUU XOJIOJAHON U ropsiueii BOAbI.

Habmionenne n3MeHeHnii BHyTpEHHEH SHEPTUU Tejla B pe3ysibTaTe TeIuionepeadn U paboThl
BHEILIHUX CHUIIL.

W3mepenne yaenbHON TEeIIIOEMKOCTH TBEPAOIO Tea.

M3MmepeHue yAeapHOM TEII0Th IIJIaBJICHUS JIbJA.

CpaBHeHUE KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HON TEMIIEPATYPHI.

HccnenoBanue npouecca uCrapeHusl.

HccnenoBanue TEMIOBBIX CBOWCTB MapaguHa.

M3mepenne BIIaKHOCTH BO3yXa.

JdeMoHcTpannn

HarpeBanue ®uaKoCTH B TaTYHHOU TPYOKe.

HarpeBanue xuaKocTel Ha IByX ropelikax.

HarpeBanue BOJbI IIpU CrOpaHUU CyXOT'O TOPIOYETrO B FOPEIIKE.

OxutaxieHne )XKUIKOCTH IIPU UCIIAPEHUH.

HaGnronenue npoliecca HarpeBaHus M KUIEHUS BOJIbI B CTEKIITHHOM KoJ10e.

ITpuHUMIT AECTBUSA TEPMOMETPA.

TennonpoBOAHOCTE pa3IMYHBIX MAaTEPUAIOB.

KoHBeknys B )KUIKOCTAX U Ta3ax.

Tennonepenaya myreM U3IIy4eHUsI.

SIBreHune ucnapeHus.

Habmonenne koHaeHcalmy napoB BOJIbI HA CTAKaHE CO JIbJIOM.

Y CTpoiCTBO KalopuMeTpa.

Mopneinb KpUCTaUIMYeCKOU PELIETKU.

IIpeaMeTHBIMHM pe3y/IbTaTaAMM IIPU U3YyYEHUN TEMBI SABIJISIFOTCS:

® [IOHMMaHHE€ M CIIOCOOHOCTb OOBACHATH (U3UUECKUE SBJICHUSA:  KOHBEKIHS,
U3JIy4E€HHE, TEIJIONPOBOAHOCTh, U3MEHEHUE BHYTPEHHEN SHEPIUU Tella B pe3yJbTare
TEIUIoNepelaun Wi paboThl BHEIIHUX CUJI, UCTIapeHue (KOHAEHCAIMs) U TUIaBJIeHHUE
(oTBepzeBaHUE) BEIIECTBA, OXJIAXKACHUE XUAKOCTU MPH HCHApEeHUH, KOHAECHCAlus,
KHUIIEHUE, BBIIIAICHUE POCHI

e YMEHHME M3MEpATH: TEMIIEPATYPY, KOJIUYECTBO TEIUIOTHI, YAEIBHYIO TEILNIOEMKOCTH
BEIIECTBA, YJCIbHYIO TEIUIOTY IUIABJICHHMS  BEIIECTBA, YyJE€lbHAs TEIUIOTY
napooOpa3oBaHusl, BIaXXHOCTh BO3yXa

e BIAJACHUE  OKCHEPUMEHTAIBHBIMM  METOJAMH  MCCIEIOBAHHWS  ABHCHUMOCTH
OTHOCHUTEIIBHOM BJIAKHOCTH BO3JyXa OT JABJICHHs BOASHOIO Iapa, COIEpKallerocs B



BO3JyXEe INpU JaHHOW TEMIEpaType W MAAaBJICHUS HACBIIIEHHOIO BOJSHOIO MHapa:
oIpezeNeHus yIeNbHON TEINIOEMKOCTH BELIECTBA

® [IOHMMAaHUE MPUHLMUIOB JEHCTBUS KOHJEHCALIMOHHOTO MU BOJOCHOTO THI'POMETPOB
IICUXPOMETpaA, ABUTaTeNlsl BHYTPEHHErO CropaHus, NapoBON TypOMHBI C KOTOPBIMU
YeJIOBEK MOCTOSHHO BCTPEUAETCs B MOBCEAHEBHON KHU3HU, U CIIOCOOOB o0ecredeHus
0€30MacHOCTH NP UX UCIOIB30BAHUU

® [IOHMMaHUE CMBICIIA 3aKOHA COXPAHEHUS U MPEBPALICHUS SHEPIUU B MEXaHUYECKUX U
TEIUIOBBIX IIPOLIECCaX U YMEHHUE IPUMEHSTh €r0 Ha IPAaKTUKE

® OBJQJICHHE PA3HOOOpA3HBIMH CIIOCOOAMH BBIMIOJIHEHUSI PAacyeTOB AJI HAXOXKJICHUS
yIIeJIbHOM TEMI0EMKOCTH, KOJMYECTBA TEIUIOThI, HEOOXOAMMOTO Il HarpeBaHus Tela
WIM BBIJIEISIEMOIO UM IPU OXJIAXKJIECHUH, YIEIbHON TEIUIOTHl CrOpaHus, yJIelIbHOU
TETUIOTHI IIJIABJICHUSI, BIAXXHOCTH BO3/yXa, YACIbHOW TEIIOTHI MapooOpa3oBaHUs U
konaeHcauuu, KIIJ[ TenmoBoro aBurarenss B COOTBETCTBHM C  YCJIOBUSMU
MIOCTABJIICHHOMW 3a7]a4yll Ha OCHOBAHUH HMCIIOJIB30BAHUS 3aKOHOB (DM3UKH

® YMEHHME HCIOJIb30BaTh IOJIYYEHHbIE 3HAHMS, YMEHHMS W HABBIKM B IOBCEJHEBHOMU
YKU3HU, DKOJIOTUH, OBITY, OXpaHe OKPY’KaIoIel Cpefibl, TEXHUKE O€30IaCHOCTH.

DueKkTpuuyeckue siBjaeHusi (29 u)

Onexkrpuzauus Ten. JlBa poaa 31eKTpUUYECKUX 3apsiioB. B3aumozeiicTBue 3apsKeHHBIX TEl.
[IpoBOIHMKHN, AUAIEKTPUKU M IOJIYNPOBOJHHUKU. DJIEKTPUUYECKOE IOJIe. 3aKOH COXPAHEHUS
3JEKTPUYECKOTO 3apsaa. [lenumocTh 31eKTpUYecKoro 3apsaa. DiekTpoH. CTpoeHue aroma.
DOneKTpuuecKuidl ToK. JeHCTBUE ANEKTPUUYECKOro MOJIs HA 3JIEKTpUYecKHe 3apsiabl. McTouHuKN
TOKa. OJnekTtpuyeckas wenb. Cuiia ToKa. JJIEKTPUYECKOE HAINpsDKEHUE. DJIEKTPUUYECKOE
cornportuBiieHue. 3akoH Oma qns ywactka uenu. IlocnenoBaTenbHOe W THapaliedbHOE
COEIMHEHHE TPOBOIHUKOB. PaboTa 1 MOITHOCTH JIEKTpUUECKOro Toka. 3akoH J[xxoyns—IJlena.
Konnencarop. IIpaBuna 6e3onacHocTH pu paboTe ¢ IEKTPONpruOOpaMu.

JlabopaTropHbie padoThl M ONBITHI

OnTel 0 HAOMIOICHUIO IEKTPU3ALMH TEJ IPU CONPUKOCHOBEHHH.

ITpOBOAHMKY M TUAIIEKTPUKHU B DIIEKTPUYECKOM IIOJIE.

W3roroBieHue 1 UCIIBITAHUE TalbBAHUYECKOIO AJIEMEHTA.

W3mepeHue cuibl AJIEKTPUYECKOTO TOKA.

W3mepeHne HanpspKeHNs Ha Pa3iIMyHbIX yYacTKaX 3JeKTPUYECKOM Lemnu.

HccnenoBanune 3aBUCUMOCTH JIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOJHUKA OT €ro JJIUHBL,
IJIOLIA/IN MTONIEPEYHOI0 CEUYEHUS U MaTepraa.

HccnenoBanue 3aBUCMMOCTY CHIIBI TOKA B TPOBOJAHUKE OT HANPSKEHUS.

W3mepeHne conpoTUBIEHHS IPOBOJHUKA IIPYU MOMOIIM aMIIEpPMETPa U BOJIBTMETPA.

W3ydeHue nociae10BaTelIbHOr0 COeIMHEHUS IPOBOIHUKOB.

W3ydeHne napayuieaIbHOr0 COeIMHEHNS TPOBOAHUKOB.

W3mepeHne MOIHOCTH U pabOTHI TOKA B 3JIEKTPUUECKOM JIaMIIe.

N3yuenne paboThl MOTYMPOBOJAHUKOBOTO JHOAA.

COopKa JeKTpUYECKOi LIeMu U U3MEPEHUE CUJIbI TOKA B €€ PA3TUYHBIX YYaCTKaX.

PerynupoBaHue cuiibl TOKa peOCTaTOM.

JleMoOHCTpaLun

DJIeKTpU3anus Tell.

B3aumoneiicTBue HadIEKTPU3OBAHHbIX TEIN.

JIBa posia aJIeKTpUYECKUX 3apsI0B.



YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

OOHapy)XeHHUe OIS 3apsHKEHHOTO 1Iapa.
JenmuMOoCTh JIEKTPUIECKOT0 3apsia.

B3aHMOZ[eI>'ICTBHC napalICJIbHBIX IPOBOAHUKOB ITPU 3aMbIKaAHWHW L CTIN.
Y CTpoCTBO KOHIEHCATOPA.

HpOBO,Z[HI/IKI/I " U30JISITOPBI.

I/I3MepeHI/IC CHJIBI TOKa aMIICPMETPOM.

W3mepenne HanpsKeHNs BOJIIBTMETPOM.

Peocrar u mara3uH COIPOTUBIICHUN.

HpeIlMeTHbIMI/I pe3yJbTaTaMi IIPU U3YYCHHUU TEMBI ABJISIFOTCA:

MMOHUMAHUE U CIIOCOOHOCTh OOBSCHATH (PU3MYECKHE SIBJICHUS: SJICKTpU3AIUs TeJ,
HarpeBaHUe MPOBOJIHUKOB AJIEKTPUUECKUM TOKOM, JICKTPUUYECKUN TOK B MeTasuiax,
3JIEKTPUYECKUE SIBJICHUS B MO3ULIMKM CTPOCHHS aTOMa, IEUCTBUSI DJIEKTPUUYECKOTO TOKA
YMEHHE H3MEPATh CHIIy DJIEKTPUYECKOrO0 TOKA, JJIEKTPUUECKOE HANpSHKEHUE,
SJIEKTPUYECKUM 3apsifl, IEKTPUUECKOE COMPOTUBIICHUE

BJIaJICHUE AKCIEPUMEHTAILHBIMU METOJIAMHU HCCJICIOBAHUS 3aBUCUMOCTH CHJIBI TOKa
Ha Y4acCTKe LEMU OT AEKTPUUECKOTO HAMPSHKEHUS, SJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JUIMHBI, INIOIAU ITONIEPEYHOTO CEUYCHHS U MaTepHralia
MMOHMMAHUE CMBICIIa 3aKOHA COXPaHEHHS JJIEKTPUUECKOro 3apsiia, 3akoHa Oma st
ydacTka 1enu. 3akona Jxoynsa-Jlenna;

IMOHMMAaHUE MPUHLMMA JCUCTBUS SJIEKTPOCKOIA, 3JIEKTPOMETPA, TallbBAHUYECKOTO
AJIEMEHTa, aKKYMYJIsITOpa, (hoHApUKa, peocTara, KOHACHCATOPa, JIAMIThl HaKaIMBaHU,
C KOTOPBIMH YEJIOBEK CTAJIKHWBACTCS B IIOBCEIHCBHOW JKM3HU, U CIIOCOOOB
obecrieueHust 6€30MMaCHOCTH TIPH MX HUCIIOIb30BaHUN

BJIQJICHUE PA3IMYHBIMH CIOCOOAMU BBITIOJTHEHUSI PACUYETOB JJIsi HAXOXKIACHHUS CHJIBI
TOKa, HaIpsUKEHUS, COINPOTUBIICHHUS IMpU NApAJUIEIBHOM M IOCIEAOBATEIBHOM
COCIMHEHUU TPOBOJHUKOB, YIEIHHOTO COMPOTUBIEHUS pabOThI M MOIIHOCTH
ANEKTPUUECKOTO TOKA, KOJWYECTBA TEIUIOTHI, BBIIACISEMOIO MPOBOJHUKOM C TOKOM,
€MKOCTH KOHJEHCAaTOpa, pabOThl JIEKTPUYECKOrO TOJS KOHJEHCATOpa, JIHEPrHH
KOHJIEHCaTopa

YMEHHUE HCMOJIb30BATh IOJYYECHHBIE 3HAHUSA, YMEHHMS M HABBIKM B IOBCEIHEBHOMU
JKU3HU, DKOJIOTUH, OBITY, OXpaHe OKpYKaloIIel cpefibl, TEXHUKE O€30MacHOCTH.

DJIeKTPOMarHuTHbIE siBJieHus (5 v)
OneiT Opcrena. MarHutHoe mosie. MarHuTHOe MOJ€ OpsIMOro TOokKa. MarHuTHoe IMose

KaTyllku C TOKOM. IlocTostHHBIE MarHuThl. MAarHMTHOE IIOJI€ TOCTOSHHBIX MAarHHUTOB.

MarnutHoe mnoie 3emiau. Bi3ammopelicTBHe MarouToB. JIeWCTBHE MAarHUTHOTO TIONS Ha

IMPOBOAHUK C TOKOM. 3HeKTqueCKHﬁ JABHUIaTClIb.

JlaGopaTopHblie pad0ThI U ONBITHI

HCCJ’I@}IOB&HI/IG SABJICHUS MaroHuTHOI'O BSaHMOHeﬁCTBHH TEII.

HCCH@}IOB&HI/IG SABJICHUS HAMarHu4uBaHUs BEOICCTBA.

HccnenoBanue OeCTBUS QJICKTPHUYCCKOI'O TOKAa HAa MArHUTHYIO CTPCIIKY.

I/I3yquHe HeﬁCTBHH MAarauMTHOIO ITOJIAA Ha IPOBOJHUK C TOKOM.
W3ydeHue neiicTBUS AIEKTPOABUTATEINS.
COopKa 2JIeKTpOMarHuTa U UCTIBITAHNUE €ro JEHCTBUS.

W3ydeHue 31eKTpUIeCcKOro ABUTaTeNs IOCTOSIHHOTO TOKA (Ha MOJEIN).



JleMoOHCTpanuu

OmneiT OpcTena.

MarsuTtHO€ 1noJje Toka.

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

B3anmoneincTBie MOCTOSHHBIX MarHUTOB.

VYceTpoicTBO 1 IeCTBUE KOMITAcA.

VY CTpoicTBO 27IEKTPOIBUTATENS.

IIpenmeTHBIMHU pe3yJIbTaTaAMHU U3YYEHUS TEMBI SBJISIOTCS:

® [IOHMMaHHE U CIIOCOOHOCTh OOBACHATH (DU3MYECKHE SIBJICHHUSA: HAMAarHUYEHHOCTD
JKeJle3a U CTaly, B3aMMOACHCTBUE MarHUTOB, B3aUMOZICHCTBHE IIPOBOJHUKA C TOKOM
Y MarHUTHOW CTPEJIKH, AEHCTBUE MarHATHOTO MOJIs1 HA IPOBOJHUK C TOKOM;

e BJAJCHUEC  OKCIECPUMCEHTAIBHBIMA  METOJAMM  HCCIECJOBaHMS  3aBHUCHMOCTH
MarHMTHOT'O IEWCTBUS KATYILKHU OT CUJIbI TOKA B LIETIH;

® yYMEHHE HCIOJb30BaTh IOJIyUEHHbIE 3HAHHUS, YMEHHUS U HABbIKU B IOBCEIHEBHOM
KHU3HH, FKOJIOTHH, OBITY, OXpaHe OKpY’Karollel cpesibl, TEXHUKE 0€30I1aCHOCTH.

CgetoBbie siBienus (10 4)

Hcrounuku csera. [IpsMonuHeliHOe pacnpocTpaHeHue cBeTa. Buaumoe ABUKEHUE CBETHIL.
Otpaxenue cBera. 3akoH oTpaxeHusi cBera. [lmockoe 3epkano. [Ipenomienue cera. 3akoH
npenomiieHuss cBeta. JIuH3pl. @DokycHoe paccrosHue JnH3bl. OnThyeckass Cujla JIMH3BL.
N300pakenus, napaemsble JInH30. ['1a3 kak ontuueckas cuctema. Onruyeckue npudopsl.

JlaGopaTopHble padoThI U ONBITHI

W3ydeHue sSBIEHUS pacpOCTPaHEHUs CBETa.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUsI CBETA OT yrJja MaJeHUs.

N3ydeHue cBOMCTB U300paykeHUs B IUIOCKOM 3€pKalle.

N3mepenue pOKyCHOTO paccTOSIHUS COOMPAIOLIEH JTHH3BI.

[Tonryuenue n300pakxeHUit PHU MOMOLIH JINH3BI.

JleMoHCTpanun

[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.

ITosryueHne TeHU U NIOJTYTEHHU.

OtpakeHue cBera.

ITpenomnenue ceera.

Xox myueil B cobuparoiiei JuH3e.

Xoq s1ydel B pacCEeUBAarOIIEH JINH3E.

[Tony4yenne n300paxxeHni ¢ HOMOIIBIO JINH3.

[TpuHIMn neicTBUS MPOEKIIMOHHOTO anmnapara u ¢oTroanmnapara.

Mogens rnasa.

IIpenmMeTHBIMHU pe3yJIbTATAMU U3YUEHUS TEMBI SBIISIOTCS:

® [IOHMMaHHE M CIIOCOOHOCTb OOBACHATH (PU3MUECKUE SBICHUS: NPAMOJUHEHHOe
pacrpocTpaHeHHs CBeTa, 00pa3oBaHUE TEHU U MOJIYTEHH, OTPaKEHUE U MpeoMIICHHE
cBeTa

® yMEHHE U3MEpATh (POKYCHOE PACCTOSIHHE COOMPAIOIIEH JIMH3BI, ONTHYECKYIO CUITY
JIMH3BI

e BIAJEHUE  OKCIHEPUMEHTAJIbHBIMH  METOJaMU  HCCJIEIOBaHUS  3aBHCHUMOCTH
M300paXKeHHs OT PACIIOJIOKEHHUS JIAaMITbl Ha PA3IMYHBIX PACCTOSHUAX OT JIMH3BI, yria
OTpa)keHUs OT yIJla MaJIeHUs CBETa Ha 3epKalio



® [IOHMMaHHE CMBICJIa OCHOBHBIX (PM3MYECKHUX 3aKOHOB M YMEHHME NMPUMEHATh MX Ha
NpPaKTUKE: 3aKOH OTPAKEHHs W TMPEIOMJICHHMS CBETa, 3aKOH NPSIMOJIUHEHHOTO
pacrpocTpaHeHHs CBETa

e pa3nmuyath (OKyCc JHMH3BI, MHHUMBIH (oKkyc u (OKycHOE pacCTOSHUE JIMH3HI,
ONTUYECKYI0 CWJIy JIMH3bl M ONTHYECKYI0 OCh JIMH3bI, COOHMpAIOUIYI0 U
pacceuBaroOIlyl0 JHMH3bI, M300pakeHHs, JaBacMble COOMpAIOLIEll M paccenBarolei
JIMH30U

® yMEHHUE HCIIOJIb30BaTh IOJIyYE€HHbIE 3HAHMs, YMEHHUS U HaBBIKM B IOBCEIHEBHOU
KHU3HH, YKOJIOTHH, OBITY, OXpaHe OKPY>KaloIIel Cpebl , TEXHUKE 0€30MacHOCTH.

9 kiaace

(102 4, 3 4. B HEnENMIO)

3aKoHbI B3aUMO/IeiicTBUS U ABH:KeHHA TeJ (39 u)

MarepuanbHas Touka. CucremMa oTcyeTa.

[Tepememenne. CKOpOCTb IPSIMOIMHEHHOTO PABHOMEPHOTO JABHKCHHS.

[IpsMonuHetHOE PaBHOYCKOPEHHOE JIBIKCHHME: MTHOBEHHAsi CKOPOCThb, YCKOPEHHE,
IepeMelIeHHE.

I'padukyu 3aBUCUMOCTH KHHEMATHYECKMX BEJIWYMH OT BPEMEHU IPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBIKEHUH.

OTHOCUTENBHOCTh MEXaHUYECKOTO JBM)KEHUS. ['eolieHTprudeckas U reJuoLeHTpuYecKas
CHCTEMBbI MUpA.

WNuepumanpHas cucreMa orcuera. IlepBslii, BTOpol U TpeTHii 3akoHbl HproTOHA.

CBobonHoe manenue. HeecomocTh. 3aKkoOH BCEMHUPHOIO TAroTeHus. VcKyccTBEeHHBIE
CIIyTHUKH 3eMJIN.

Wmmynbe. 3aK0H coXpaHeHHsI UMITyJTbca. PeakTHBHOE IBIKEHHE.

@Dponmanvuvie 1abopamopHule pabombl

1. VlccnenoBanne paBHOYCKOPEHHOTO JBM)KEHUS 0€3 Ha4aIbHONH CKOPOCTH.

2. I3mepeHne yCKOpEeHUs: CBOOOTHOTO TTaICHHSL.

IIpeaMeTHBIMU pPe3yJbTATAMM U3YUYEHUS TEMBI SBISIOTCS:

® [IOHMMaHHE€ M CHOCOOHOCTh OIKCHIBATE M OOBACHATH puU3UUeCKUe AGNEHUA:
MOCTYMAaTeNbHOE JBIKEHNE (Ha3BaTh OTIMYMTENBHBIA MPU3HAK), CMEHA JTHS U HOYH
Ha 3emJie, CBOOOJHOE MaJeHUE TEJl. HEBECOMOCTb, JBUKEHHE IO OKPYKHOCTH C
MOCTOSIHHOM MO0 MOJTYJTIO CKOPOCTBIO;

e 3HAaHME U CIOCOOHOCTh JaBaTh OMNPEICNICHUS /ONUCAHUS @uU3UUeCKUX NOHAMUIL:
OTHOCHTEJIBHOCTD JABYKEHHUS (MIEPEUHCITUTD, B UYEM TIPOSIBIISICTCS ), TEOIICHTpUYECKAst U
TeJTMOLIEHTPUYECKasi CUCTEMBbl MHUpa; [[lepBas KOCMHYECKasi CKOPOCTh], peakTHBHOE
NBIDKEHUE;, ¢pusuueckux moldeneii: MaTepuajgbHas TOYKa, CHCTEMa OTCYETa,
Quzuueckux eenuyuH: NEpPEMELIEHUE, CKOPOCTh PaBHOMEPHOTO MPSMOJIMHEHHOTO
JBIDKEHUS, MIHOBEHHas CKOPOCTh M  YCKOpPEHHE IpU  PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBUKCHUHU, CKOPOCTh M IEHTPOCTPEMHUTEIHHOE YCKOPEHHUE IpH
PaBHOMEPHOM JIBIDKEHHH TeJla 10 OKPYKHOCTH, UMITYJIbC;

® [IOHMMaHHE CMBICIA OCHOBHBLIX(pU3UUeCKUX 3aKonog. JuHamMuku HpIOTOHA,
BCEMHMPHOI'O TATOTEHHs, COXPAHEHUS HMITYJbCa, COXPAHEHHUS SHEpPruu), yMEHHE
NPUMEHSTH UX Ha TIPAKTUKE | JUIS PEeHICHUs y4eOHBIX 3a/1a4;



® yMEHHE NPUBOAMUTH NMPHUMEPHl TEXHHMYECKUX YCTPOWCTB U KHMBBIX OPraHU3MOB, B
OCHOBE NEpEeMEIEHHUS] KOTOPBIX JIKUT MPUHIUIT PEAKTUBHOTO JBWKCHHUS. 3HAHUE H
yMeHHe 00BbSICHATh YCTPOWCTBO U JIEHCTBUE KOCMUUYECKUX PAKET-HOCUTENIEH;

® YyMeHHe MCIO0Jb30BaTh IOJyYCHHBbIC 3HAHHS, YMEHHUS U HaBBbIKU B IOBCETHEBHOM
KU3HU (OBIT, SKOJIOTHSI, OXpaHa 3I0POBbs, TEXHUKA OC30MMACHOCTH U JIp.);

® YMEHHE HU3MEpATh MIHOBEHHYK) CKOPOCTh MU YCKOPEHHE IpU PaBHOYCKOPEHHOM
OPSIMOJIMHEHHOM JIBUKEHHH, LIEHTPOCTPEMHUTEIBFHOE YCKOPEHUE MPH PABHOMEPHOM
JBUKEHHUH 110 OKPY>KHOCTH.

Mexanuyeckoe KoJjiedanue u BOJIHbL. 3BYK (15 )

Konebarenbnoe nBmwxkenue. Komebanus rpy3a Ha mnpyxkune. CBoOogHble KojeOaHMS.
KonebarenbHas cuctema. MasTHUK. AMIUTUTY/a, IEPUOJ, YacToTa Kojnebanuil. ['apmoHnueckue
KoJe0aHusl.

[IpeBpamenrie sHepruM mHpH KojeOaTelIbHOM JABM)KEHHUU. 3aryxarolue KoyieOaHusl.
Breinyxxaennsie konebanus. Pe3onanc.

Pacnpoctpanenue konebanuii B ymnpyrux cpeaax. [lonmepeunble W MPOAOJIbHBIE BOJHBI.
Jlnuna BosiHbl. CBS3b JUIMHBI BOJHBI CO CKOPOCTBIO €€ PacIpOCTPaHEHUS U

epuoaoM (4acToToil).

3BykoBble BOJIHBL. CKOpOCTh 3ByKa. BbicoTa, TeMOp M TPpOMKOCThH 3ByKa. DXO0. 3BYKOBOM
pe3onanc. Mutepdepenmus 3Byka.

Dponmanvhele 1abopamopHslie pabomol

3. UccnenoBanue 3aBUCHMOCTH TEpPUOJIa U YaCTOThI CBOOOJHBIX KOJI€OAaHUN MasTHHKA OT
JUTUHBI €70 HUTH.

IIpeaMeTHBIMU Pe3yJbTATAMM U3YYCHUS TEMBI SBIISIFOTCS:

¢ [IOHMMaHHWe MW  CHOCOOHOCTh  ONKCHIBATH M OOBSCHATH  u3uueckue
A6N1E€HUA'KONEO0aHUST HUTSAHOTO (MaTeMaTHMYecKoro) M NPYKMHHOI'O MasTHUKOB,
pe30oHaHC (B T. 4. 3BYKOBOI), MEXaHUYECKUE BOJIHBI, JUIMHA BOJIHBI, OTPaXKEHHUE 3BYKa,
9X0;

e 3HAaHUE U CIIOCOOHOCTHb JaBaTh OIpPENCIICHUS @u3uyeckux NOHAMUIL:CBOOOHBIE
KosiebaHus, KonebarenabHas CHUCTEMa, MAasATHHK, 3aTyXawolue KojebaHus,
BBIHYX/ICHHbIE KOJeOaHus, 3ByK U YCJOBMSI €ro pacupoCTpaHEHUus; @uzuyeckux
6elUYUH AMIUINTYa, TEpuoj, dYacroTa KojeOaHWH, CcOOCTBEHHass 4acToTa
KOoJieOaTeIbHOW CHCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKa, CKOPOCTh 3BYKA,
duzuueckux moodenei.[rapMOHIUECKUE KOIEOaHMsI |, MATEMaTUYECKUI MasiTHUK;

e BJAJICHUE SKCIEPUMEHTAIbHBIMU METO/JaMHU MCCIEIOBAaHUS 3aBHCUMOCTH IepHoja
Kosie0aHuM Tpy3a Ha HUTH OT JJIUHBI HUTH.

DJIeKTPOMAarHuTHOe 1oJie (214)

OaHOpOoIHOE U HEOJHOPOJHOE MAarHUTHOE T0JIE.

HanpasieHnue Toka 1 HarpaBieHHE JIMHUHN ero MarHuTHOTo nosid. [lpaBuno OypaBuunka.

O6napysxeHnne MmarautHoro noss. [IpaBuio eBoit pyku.

WMuaykiust MarHUTHOTO 1oJisi. MarHuTHBIN noTok. OnbITel @apanes. DneKkTpoMarHuTHas
uHAyKusa. Hanpasienne nHaykunoHHoro toka. [lpasuio Jlenna. SIBjaenne caMOMHAYKIUY.

[lepemennbrit  Tok. I'enepatop mepemMeHHoro Toka. IIpeoOpazoBanusi »dHEpPTHUH B
anekTporeneparopax. Tpancdopmarop. [lepenaua snexkTprudeckoit S3HEPrUH Ha PacCTOSTHUE.

DONEeKTpOMarHUTHOE ToJie. JEeKTPOMarHuTHble BOJHBL. CKOPOCTh PpacHpOCTPaHEHMS
AJIEKTPOMArHUTHBIX BOJIH. BIUsTHIE 2JIEKTPOMArHUTHBIX U3TYYCHUH HA )KUBBIE OPTaHU3MEI.



Konebarenbupiif  koHTyp. [losyueHue »iieKTpOMarHuUTHBIX — KoneObanuil.  [TpuHImmb
pPaavoCBA3H U TEIEBUICHUS.

[MaTepdepennius cBera.] DieKTpoMarHuTHas mpupoaa cBera. IlpernomiieHue cBera.
[Tokazarens npenomieHus. Jucnepeus ceeta. [[Bera ten. [CrnekTporpad u cnekrpockon.| Tumbl
ONTUYECKUX CHEKTpoB. [CrekTpanbHbii aHanu3.| [lornomnenne U UCycKkaHue cCBETa aTOMaMH.
[IpoucxoxacHue JINHEHYaThIX CIIEKTPOB.

DpormanvHovle 1a60pamopHsvie padbomol

4. V3y4yeHue sBJICHUS 3JEKTPOMAarHUTHON MHIYKIUH.

5. HaGmroieHue CIuIOmHOro ¥ IMHEWYAThIX CIIEKTPOB UCITYCKAHHS.

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYCHUS TEMBI SBIISFOTCS:

® [OHMMaHHE U  CIOCOOHOCTh  ONUCHIBAaTH U  OOBACHATH  (puzuyvecKkue
AGNEHUA/NPOUECCHL:IIICKTPOMATHUTHAS WHIAYKUUSA, CAaMOMHAYKIUS, IPEIOMICHUE
CBE€Ta, JUCIEPCHS CBETA, MOTJIOIICHUE U UCITyCKaHUE CBETAa aTOMaMH, BO3HUKHOBEHHUE
JMHENYaThIX CIEKTPOB MU3JIYYEHHS U TOTJIOIIECHNUS;

e yMEHHE JaBaTh OIpEJeTICHHs / ONHUCaHUE (uU3UUecKUX NOHAMUIMATHUTHOE TOJIE,
JUHUM MarHUTHOW WHAYKIMHU; OJHOPOJHOE M HEOJAHOPOJHOE MAarHUTHOE IIOJIE,
MAarHuTHBIM MOTOK, MEPEMEHHBbIN 3JEKTPUYECKUA TOK, 3JIEKTPOMArHUTHOE MOJIE,
AJIEKTPOMAarHUTHBIE BOJIHBI, 3JIEKTPOMArHUTHBIE KOJIE€OaHUs, paJuOCBsI3b, BUIUMBIN
CBET; (pusuueckux @eauyUH MAarHUTHAST WHAYKLUUSA, WHIYKTUBHOCTb, IIEPHO/,
4yacToTa M aMIUIMTY/a 3JEKTPOMArHUTHBIX KOJIEOAHWUH, IMOKA3aTeau MpPEIOMIICHUS
CBETa;

e 3HaHWEe (QOPMYIHPOBOK, IMOHUMAHUE CMBICIIa U YMEHUE TPUMEHATh 3aKOH
npenomaenusn céema u npaguno Jlenya, keéanmoewvix nocmynamos bopa;

e 3HAHME HAa3HAUEHUs, YCTPOMCTBA U NMPUHIMUNA JEHCTBUS MEXHUYECKUX YCHIPOIICHE:
NIEKTPOMEXAHUYECKUIT ~ MHIYKIMOHHBIM ~ TIEHEepaTop  NEPEMEHHOro  TOKa,
TpaHcpopmaTop, KojaedaTenbHbI KOHTYD; 1€TEKTOpP, CIIEKTPOCKO, ClieKTporpad;

® [IOHUMaHHUE CYTH Memooa CneKmpaibHo20 AHAIU3A N €TO BOZMOXXHOCTEM.

CrtpoeHue aTomMa 1 aTOMHOTO0 siApa (154)

PannoakTMBHOCTH KaK CBHUJETENLCTBO CIOXKHOTO CTPOCHHUS aToMOB. Anb(da-, 6eTa- u ramma-
U3ITy4EHUS.

OmnsiThl Pesepdopaa. SAnepuas Mmozaens aToma.

PanuoakTuBHbBIE NpeBpallieHus: aTOMHBIX saep. CoXpaHeHHe 3apsii0BOr0 U MaCCOBOIO YACET

OKCrepUMEHTAIbHBIE METO/bI UCCIIEA0OBAHNS YaCTHII.

IIpoTOoHHO-HENTPOHHAA MOAEID Apa. OUIUYECKUN CMBICH 3apsII0BOIO U MAacCOBOTO YHCEIL.
Wzotomsl. [IpaBuna cMmemnienus ais anbda- u 6era-pacnaaa

OHeprus cBA3M 4acTHIl B aape. JleneHue siiep ypaHa.

Ilernast peakmus. SnepHas sHEpreTUKa. DKOJIOTHYECKHE MPOOIeMbl PabOThl aTOMHBIX
AJIEKTPOCTAHIIUH.

Hozumerpusa. Ilepmon mnonypacnaga. 3akoH paguoakTUBHOrO pacnanga. BimsHue
PaINOAKTUBHBIX U31yYEHUN HA KUBbIE OPTaHU3MBI.

TepmosiaepHas peakuus. Mctounnku saeprun ConHIa U 3BE3 1.

@poumanvhule 1a60pamopHvie pabomol

6. l3mepeHne eCTeCTBEHHOTO PaAHalliOHHOTO (POHA JO3ZUMETPOM.

7. 3yuenue neneHus sapa aroma ypaHa mo ¢gororpaduu TpeKoB.

8. OtneHka mepro/ia rmoyrypaciiajga HaXosIIuXcsl B BO3AyXe MPOAYKTOB paciiajia ra3a pajaoHa.



9. M3yuyeHne TpeKoB 3apsyKEHHBIX YaCTHIL IO TOTOBBIM (hOTOrpadusiM.

IIpenmMeTHBIMHU pe3yJIbTaTaMHU U3YYEHUS TEMBI SBISIOTCS:

MOHUMaHUE M CHOCOOHOCTh OMUCHIBATH U OOBSACHATH (Qusuueckue A671eHUs PAJIOAKTUBHOE
U3Jly4yeHUe, paluOaKTUBHOCTbD,

3HaHWE€ W CHOCOOHOCTh JaBaTh  OIPENEICHUS/ONUCAHUS  DU3UUECKUX — NOHAMULL:
PaMOaKTUBHOCTh, alb(a-, 0eTa- U raMMa-yacTHUIIbl; QuU3UuecKux MoOelel:MOIETN CTPOCHUS
aTtomoB, npeuioxennbie J[. JI. Tomconom u D. Pesepdopnom; usuueckux senuvun;

NOHUMAHHE CMBICIIA OCHOBHBIX PUZUYECKUX 3AKOHOE,

YMEHHUE MPUBOANUTH MPUMEPHI U OOBSICHATH YCTPOUCTBO M IMPUHIIHI ACHCTBHUS T€XHHYECKUX
YCTPONCTB M YCTAHOBOK;

HCIOJIb30BAHME TOTYYCHHBIX 3HAHUW, YMEHUN M HaBBIKOB B MOBCEIHEBHOM XU3HU (OBIT,
9KOJIOTHs, OXpaHa 3/I0POBbsl, TEXHUKA 0€30MacHOCTH U JIp.).

e 3HaHue (OPMYJIMPOBOK, MOHMMAHUE CMBICIIA U YMEHHUE MPHUMEHATH 3aKOH, MPABUIIO
Jlenna;

e 3HAHME Ha3HAYEHUS, YCTPOICTBA U IPUHLIMIIA IEUCTBUS MEXHUYECKUX YCMPOUCMS;

e Ha3HAUYCHUsA M TOHMMAaHHE CYTH OKCIEPHUMEHTAJIbHBIX METOJIOB HCCIEIOBAaHUS
YaCTHILL;

e 3HAaHME U ONHCAHHE YCTPOICTBAa, M YyMEHHE OOBICHUTh NPUHLUIN JEHCTBUS
TEXHUYECKUX YCTPOWCTB, M YCTAaHOBOK: cuéruuka ['eiirepa, kamepsl Buibcona,
y3bIPbKOBOM KaMephbl, JIEPHOIO PEaKTopa.

Ctpoenue u 3Bo.I01usA Beenennoii (64)

Cocras, ctpoenue u npoucxoxaeHne CoTHEUHON CUCTEMBI.
[TnaneTsr u Masnbie Tena COTHEYHOU CUCTEMBI.

Crpoenue, nznydenue u sBostonns CoiaHua u 3BE31.
Crtpoenue u 3Bosonus BeeneHHOi.

YacTHBIMHU NPEIMETHBIMH Pe3yJIbTaTaMHU U3YUEHUS TEMBI SBJISIOTCS:
® [IPEACTABIEHUE O COCTaBE, CTPOEHUH, IPOUCXOXKACHUH M Bo3pacTe COIHEUHOU
CUCTEMBI;
® YyMEHUE TMPHUMEHATh (PU3MUECKUE 3aKOHBl A OOBACHEHMS JABMXKEHMS IUIaHET
CoNMHEYHOM CHCTEMEI;
® 3HATh, YTO CYLIECTBEHHBIMH IIapaMeTpamMH, OTJIMYAKOIIMMM 3BE3ABI OT ILIAHET,
ABJIIIOTCS MX MacChl U UCTOUHUKH SHEPTHH (TEpMOsIIEpHbIE peakluu B HEApax 3BE3]
Y paJuOAaKTUBHBIE B HE/Ipax IJIAHET);
® CpaBHUBaTh (PU3MUECKHE U OpOMTAIbHbIE HapaMeTpbl IUIAaHET 3€MHOH TIpYIIbl C
COOTBETCTBYIOIIMMHU TNapaMeTpaMM IIJIaHET-TUTaHTOB M HAaXOJUTh B HUX o0Ilee U
pas3In4HoE;
e 00BsICHATH cyTh ddekta X. Jlomiepa; popMynupoBatb U OOBACHATH CYTh 3aKOHA
3. Xabbmna, 3HaTh, YTO 3TOT 3aKOH SIBHJCS SKCIIEPUMEHTAJIbHBIM MOATBEPKIECHHUEM
MOJIeNIM HecTalnoOHapHOU Beenennoit, otkpeiTont A. A. @puamMaHoM.
PesepBHOe Bpemsi — 6 4.
OO01IMMH NpeIMeTHbBIMHU pe3yJIbTaTaAMHU U3YUYECHUS Kypca SBIISIOTCA:
e YyMeHHEe MO0Jb30BAaThCS METOJAAMH HAYYHOI'O MCC/Ie0BAHUSl SBJICHUN NPUPOIbL:
IPOBOJUTH HAOIOACHHUS, IJIAHUPOBATh U BBINOJIHATH HKCIIEPUMEHTHI, 00pabaThIBaTh
U3MEPEHUH, PEICTaBIATh PE3yabTaThl U3MEPEHUI ¢ MOMOILBIO TabIuLl, TpaUKOB U



dbopMyn, O0OHApYKMBaTh 3aBUCUMOCTH MEXAy (U3HUYECKUMH  BEITUYHHAMU,
OOBSICHATH PE3yJbTaThl M JIEJIaTh BBIBOBI, OLEHHBATH TPAHUIBI IMOTPEITHOCTEH
pe3yJIbTaTOB H3MEPCHHUIA;

® Dpa3BUTHE TEOPETUUYECKOTO MBIIUICHUS Ha OCHOBE (OPMHUPOBAHUSA yMEHHI

YCTaHABJIMUBATDb (baKTBI, pas3imuaThb MPUYIUHBI U CIICACTBUA, UCITIOJIB30BATH (bI/ISI/I‘IeCKI/Ie
MOACIH, BbIABHUI'aTb THUIIOTC3bI, OTBICKHMBATh H (bOpMYJ'II/IPOBaTB JoKa3aTeJIbCTBa
BBIZIBUHYTBLIX I'MIIOTEC3.

Pacnpenesienue yacoB 7-9 KJacchl

KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM
Bcero 7 K. 8 k1. 9 k1.
Bsenenue 4 4
MexaHudecKue sSBJICHUS 111 57 54
TennoBble SABICHUS 31 6 25
DNEKTPUYECKHE U MarHUTHBIE SBJICHUS 32 32
DJEeKTpOMarHUTHBIC KOJIeOaHUs U 31 10 21
BOJTHBI
KBaHTOBBIC sIBIICHUS 15 15
Crpoenne u »Bomous Beenennoit 6 6
[ToBTOpEeHMe 8 1 1 6
Bcero 238 68 68 102

YYEBHO-METOIUYECKASA JTUTEPATYPA JJIAA YYUTEJIA U OBYYAIOIIIUXCA

1.

A .B.II€peimkun «dusuka-7»: yaeOHUK Juisi 0011eo0pa3oBaTeIbHbIX yUpexaeHun. — M.:
Hpoda, 2015.

A.B.IIéppimkun «®Pu3nka-8»: yueOHUK i 00111e00pa30BaTeNbHBIX YUpeKIeHUNH. — M.:
Hpoda, 2015.

A .B.II€ppimkun «du3uka-9»: yueOHUK 11t 001eo0pa3oBaTeIbHbIX yUpexAeHUH. — M.:
Hpoda, 201.

C6opnuk 3amau no ¢usuke: 7-9 kiacc: k yueoHukam A. B. Il€ppimkuna u ap. «Pusuka.
7 knaccy, «dusuka. § kmace», «duszuka. 9 kmacey/ A. B. Ilépeimkun; ['.A. Jlonmosa. —
10-e uzmanue, mepepaboTaHHOE U JOMOTHEHHOE. — M.: M3matenbcTBo «Ok3ameny, 2014.-
269. (cepust «Y4eOHO-METOANIECKHI KOMITIIEKT))

DJeKTPOHHOE MPUIIOKEHUE K yueOHUKY Ha WwWw.drofa.ru



http://www.drofa.ru/

JOINIOJIHUTEJIBHAA YYHEBHO-METOJAUYECKAS JIUTEPATYPA /UIA YUYUTEJIA

1.
2.

I"azera «Pusukay, u3narenbckuit 1oM «llepBoe CeHTAOP» (ITEKTPOHHOE MPUIIOKEHHUE).

Kypnan «dusuka», usnareiabckuii 1oM «llepBoe ceHTAOps» (NEKTPOHHOE

MIPUIIOKEHHUE).

Hayuno-meroaunueckuii xypHain «®Pusuka B mikosey, yupeauresnb OO0 «llIkonsHas

mpeccan.

4.B.N.Jlykamuk, E.B.MiBanoBa «COOpHUK MIKOJIBHBIX OJUMITMAIHBIX 337a4 10 GHU3UKe, 7-

11 xnaccei». — M.: IIpocsemienue, 2009.

5.B.®.11IunoB, Texnuka 6e3onacHoCcTH B kKabuHete ¢pusuku. — M.: IllkonbHas npecca,

2002.
WuTepHeT-noqiepixka Kypca Gpusuku
Ne Hassanue caiita DNEeKTPOHHBIN apec

1. | Komnekmus IIOP http://school-collection.edu.ru

2. | Konnekuus «EcrectBenHonayunbie | http://experiment.edu.ru —
AKCIEPUMEHTBI»: PU3UKa

3. | Mup ¢usukn: GuU3NUIeCKUil SKCIIEPUMEHT http://demo.home.nov.ru

4. | ®u3zuka B aHUMAIUSIX. http://physics.nad.ru

5. | UuTepHeT ypokwu. http://www.interneturok.ru/distancionno

6. | 'azera «@usuka» M3garenbckoro noma http://fiz.1september.ru
«IlepBoe ceHTAOpsI»

7. | Komnekuus «EcTecTBeHHO-HAYYHBIC http://experiment.edu.ru
AKCIEPUMEHTBI: (PU3HKa

8. | BupTyanbHbIif METOAMYECKI KaOMHET http://www.gomulina.orc.ru
yauTens GU3UKA ¥ aCTPOHOMHH

9. | 3anmmMarenbHas pU3UKa B BOIPOCAX U http://elkin52.narod.ru
OTBETAaX: CAWUT 3acCiryKeHHOro yuutens PO B.
Enbxuna

10.| KBaHT: Hay49HO-TIOMYJIAPHBIN (PH3HKO- http://kvant.mccme.ru
MaTeMaTHUECKUH KypHAI

11.| ®usuka B aHUMALIUAX http://physics.nad.ru

12.| ®usuka BOKpYT HAC http://physics03.narod.ru

13. | DOpyaurt: 6uorpadun yuéHbIX U u300peTareIen http://erudit.nm.ru

14.| UznarensctBo [JPODA http://www.drofa.ru/for-

users/teacher/help/peryshkin/
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JIABOPATOPHBIE PABOTbBI
(c ucrosib3oBanueM odopyaoBanus HeHTpa « Touku poctay)

7 KJacc
MnaHupyeMblie pesynbTaTbl 0CBOEHMSI OCHOBHOW 06pa3oBaTesibHOI npo-
rpaMmbl OCHOBHOro o6uiero obpasosaHus (B cootBeTcTBumn ¢ ®rocC)
YHuBepcanbHble yuebHble geiicteus (YY)
Tema OcHOoBHOE LleneBas M Ucnonb3oBaHue
cofepKaHne yCTaHOBKa ypoka MpeqMeTHble eranpeamMeTHbie 060pyaoBaHus
P pesynbTaThl: n
pe3ynbTatbl e MYHOCTHbIE
perynsiTuBHble,
pe3ynbTatbl
KOMMYHMWKaTHUBHbIE,
no3HaBaTeJibHble
Paspen 1. BBEAEHUE (5 u)
Jlaboparopras [TpaBuna noss- Hayuuts n3me- Ymems: m3mepsats PeryasiTuBHble: mwia- CaMOCTOSITENLHOCTD B Jluneiika, nenta
pabota Ne 1 30BaHUS JIHHEH- PATH IUTUHY TIPH JUTHHY TIPH TOMOTIIH HUPOBATh CBOHU JIeH- NPHOOpPETEHIN HOBBIX MepHasi, U3MepH-
KOW, U3MepH- IIOMOIIH JINHEN- JIMHEHKH, 00BEM KU~ CTBHS B COOTBETCTBUU 3HAHUH U TIpaKTHYe- TEJILHBIN LU~
TEJIbHBIM [WJIVH- KU, 00BEM KU KOCTH B COCY/JI€ IIpU C IIOCTABJIEHHOM 3a]1a- CKUX YMEHHI JWHAP, TEPMO-

JpoM
(MeH3ypKoii) u
TEPMOMETPOM.
3anuch pe3yib-
TaTa M3MEPEHUH.
Onpenenexue
MIOTPEITHOCTH
WU3MEPECHUM.
JlaboparopHast
pabora Ne 1.
«3mepenue
JUIMHBL, 00beMa
¥ TEMIIePaTyphbl
Tena

KOCTH IIpH I10-
MOIIY MEH3YP-
KU, TEMIIEPATypy
TeNa Ipx MOMo-
I TEPMOMETPA,
3aIMKChIBAT pe-
3YJIBTaTHI C Y4é-
TOM HOIPELIHO-
CTH M3MEPEHUS

IIOMOIIY MEH3YPKH,
TeMIIepaTypy Tena
TIpy IOMOIIU TEPMO-
METpa; 3aIHChIBaTh
pe3ynbTar B BUJIE Ta0-
JHIBL; GopMymIHpo-
BAaTh BBIBOJ O BBIIIOJI-
HEHHOH paboTe U aHa-
JIU3UPOBATH
TIOJTyYEHHBIE PE3yIib-
TaThI

4el 1 YCIOBUSIMU €€
peanu3ammu.
Ilo3HaBaTe/IbHBIC:
OCYIIECTBIATH (hrKca-
o nHGOpMauK 00
OKpY’KaloIeM MHUpE C
IMomomsro UKT.
KommyHukaTuBHble:
OpraHU30BHIBAThH
y4eOHOE COTpyIHUYE-
CTBO M COBMECTHYIO
IeSTeNEHOCTh C Y4u-
TEJIeM U CBEPCTHUKA-
MU; paboTaTh UHIUBHU-
IyaJbHO U B TPYIIIeE

MeTp, AaTUHK
TEeMIEPaTyphl




Ilnanupyemble pe3ybTaThbl 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI NPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

Tema OcHoBHOE eneBast Metanpeavernbre Hcnonb3oBanue
cofiep:kaHue YCTAHOBKA YPOKa TpeameTHbie P — I odopyaoBaHus
PE3yJIbTAThI PeryJIsiTHBHBIE, WHHOCTHBIE
KOMMYHHKATHBHBIE, PE3yILTATRL
Nnmo3HaBaTeJdbHbIC
Paznen 2. MEXAHUYECKHUE SAABJIEHUS (37 u)
PaBroyckopen- | PaBHoyckopen- | CopmupoBath | 3Hams: onpeneneHue PeryasiTuBHbIE: YuU- Pa3Butue nozHasa- [ratuB madopa-
HOE JIBIKCHHE. HOE JBIKECHHE. 3HaHHUA O Ips- PaBHOYCKOPEHHOTO THIBATh BBHINEICHHEIE TEJIBHOTO HHTEpECa K TOPHBIN, MEXaHH-
Yckopenue. Yckopenue. MOJIMHEMHOM NPSMOJIMHEUHOTO YUUTENEM OPHUEHTHUPBI ¢duzuke 4eCKast CKaMbs,
JlaGoparopnas | ®opmyna ans paBHOYCKOpEH- IBIKEHHS, yCKOpe- IEWCTBUS B HOBOM OpyCOK iepeBsH-
pabora Ne 2 BBIYHCIICHUS HOM JIBIKe- HUS, QU3MYECKUH yueOHOM MaTepuaine B HBIH, 3MeKTPOH-
yckopenus. Enu- | Hun, yckope- CMBICIT €IHHIL] U3Me- COTPYIHHYECTBE C HBI CEKyHIOMEp
HUIIBI YCKOPE- HHH. peHust yCKOpEHHs. YUYUTEIIEM. C JaTYUKaMH,
HUS. Y CKOpe- Hayuurts: pac- Ymems: npuBonuth IMo3naBaTesibHBIE: MarHuTOyIpaB-

HHE — BEKTOp-
Has pu3nIecKas
BenuunHa. Pac-
YET CKOPOCTH
PaBHOYCKOpEH-
HOTO IIPSAMOJTH-
HEWHOTI'O JBIKE-
HUSL.
JlaGopatopHnas
pabota Ne 2.
«3y4enue pas-
HOYCKOPEHHOTO
HNPSIMOJIMHEHHO-
TO JABIKEHUS»

CUMTHIBATH YCKO-
peHwe Tena npu
paBHOYCKOpEH-
HOM TIPSIMOJIH-
HEWHOM JBHXKE-
HHH, UCTIONB3YS
aHAJINTUYCCKUH
U Tpaduueckuii
METO[IbL; CTPO-
UTh, YATATh U
aHaJN3UPOBATh
rpad MKy 3aBu-
CHUMOCTH CKOpPO-
CTH M yCKOpe-
HUSI OT BpEMEHU

TPUMEPHI TTPSIMOITH-
HEWHOrO PaBHOYCKO-
PEHHOTO JIBUKCHUS;
OTpeeNsTh MOIYIb U
HaIlpaBJICHUE BEKTOPA

YCKOPEHUs

OHpeI[e.HHTI) TIOHATHA,
HCIIONB30BATh 3HAKO-
BO-CHMBOJIMYECKHE
Cpe/CTBa, B TOM YHC-
JI€ MOJETH 1 CXEMBI
TS pELICHUSI 3314

JSeMble TePKO-
HOBbIE JaTYUKH
CeKyHaOoMepa




Ilnanupyemble pe3yibTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTebHOI MPO-rpaMMbl
OCHOBHOT0 0011ero oopa3oanus (B coorsercTBHM ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOe eneBast Hcnonb3oBanue
Tema cojlepKaHue YCTAHOBKA ypoKa I Meranpeavernbie 000pya0BaHuS
N pesyILTaTLL: JInuHocTHBIE
pe3yJIbTaThl peryJisiTUBHbIE,
KOMMYHHKATUBHBIE, PE3yILTaThI
nmo3HaBaTeJdbHbIC
Nsmepenue Macca u e€ enu- Hayuurts: aHanu- Ymems: npusonuts PeryasiTuBHbIe: 112~ CaMoCTOSTENBHOCTD B Habop ten pa3-
MAacCBhl. Hu1pl. U3mepe- 3UpOBaTh TpUMEpBI Tel pa3Iuy- HHPOBAaTh CBOM JIEeH- NpHOOPETECHUH HOBBIX HOM Macchl,
JlaGoparopHasi | HUE Macchl. PrI- YCTPOMCTBO U HOW Macchl; U3MEPSThH CTBUS B COOTBETCTBUU 3HaHU{ ¥ paKTHYe- JIIEKTPOHHBIE BE-
pabota Ne 3 Ya)KHBIE BECHI. OpUHIUN JeH- Maccy Tela ¢ loMo- C IIOCTABJICHHOM 3a]a- CKUX yMEHHI CBI
JlaGoparopHast CTBUS PBIYaAK- IIbI0 BECOB; CPABHHU- Yell ¥ YyCIIOBUSIMU €€
pabora Ne 3. HBIX BECOB; H3- BaTh Macchl Tel U3 peanu3amnuu.
«M3mepenne MepATh Maccy Pa3MUYHBIX BEIIECTB Ilo3naBaTesibHBIE:
MaccChl Tea Ha TeJa; NPeaCTaB- omHOro 00BEMa, U3 OCYIIECTBIIATH (PUKCa-
JIEKTPOHHBIX JATH PE3YIBTATHI OJTHOTO BEILECTBA o nHQopmarmu 06
BEcax» U3MEpeHHUil B pazHoro 00béMma; OKPY>KaroIleM MHpE €
BH/IE TaOJIHLL; (GopMyIHpOBaTH BBI- MOMOIIBIO HHCTPY-
HAOIOJaTh U BOJ O BLIIIOJIHEHHOM mentoB UKT.
U3MEpATh B TIPO- pabote KoMMmyHnkaTuBHBIE:
ecce 9KCIepy- OpPraHHU30BHIBATh
MEHTaJIbHOH Jie- y4eOHOe COTpyAHHYE-
SITETTHHOCTH CTBO U COBMECTHYIO
JEATENBHOCTD C Y-
TEJIEM U CBEPCTHHKA-
Mu; paboTaTh HHANBH-
IyanabHO U B TPyIIE
JlaGoparopnast | JlabopaTopnas Hayuuts: sxcme- Ymemy: naxomuts PeryasituBnbie: CaMOCTOSTENBHOCTD B Habop ten pa3-
pabota Ne 4 pabora Ne 4. «M3- PUMEHTAJIHHO TJIOTHOCTD TBEPOTO TUTAaHUPOBATh CBOU NPHOOpPETEHNN HOBBIX HOUM Macchl, MEH-
MepeHHe MIO0THO- OTIpeeTISATh TeJa C TOMOIIIBIO Be- JEWCTBUS B COOTBET- 3HAHUH W TpaKTH4e- 3ypKa, dIEKTPOH-

CTH BelLeCTBa
TBEPJOTO TENA»

IJIOTHOCThH Be-
IIECTBA TBEPIO-

COB U MEH3YpKH; 3a-
THCHIBATH PE3YJIbTaTHI

CTBUM C IIOCTaBJIEH- HON
3aJ1aue 1 ycio-

CKHUX YMEHHI

HbIC BEChI




Tema

OcHoBHOE
cofiep:kaHue

eneBast
yCTaHOBKA YpoKa

Ilnanupyemble pe3ybTaThbl 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI NPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

IpeamerHbie
pe3yJIbTaThbl

Yuusepcaibubie yueOnble aeiicrpus (YY)

MeTtanpeamMeTHbIe
pe3yJabTaThl:
peryJsiTUBHbIE,
KOMMYHHKATHBHBIE,
No3HaBaTe/bHbIe

JInyHOCTHBIE
pe3yJIbTaThl

Hcnonb3oBanue
o0opyaoBaHus

TO Tena; mpej-
CTaBJIATh pe-
3yNbTaThl H3Me-
peHuii B BUJE

B BUjIe TAOMHIIBI; (hop-
MYJIHPOBATh BBIBOJ, O
BBINIOTHEHHOH paboTe
U pe3yNbTaTax c yué-

BHSIMHU €€ pean3a-
LMH.
IMo3naBaTesibHBIE:
OCYIIECTBIATh (puKCa-

TabmIHII TOM MOTPEIIHOCTH U3- o nHQopMalmu 00
MEpEHHS; PeCTaB- OKpY>KarolleM MHpe ¢
JATH TpaduuecKy 3a- MIOMOIIIBIO HHCTPY-
BHCHMOCTH MacChI menToB UKT.
Tena oT ero 0obEMa KoMmyHnkaTuBHbBIE:
IS Pa34HbIX Be- OpTraHU30BHIBAThH
IIeCTB y4eOHOe COTpyAHUYe-
CTBO ¥ COBMECTHYIO
AEeATENBHOCTh C YUH-
TENEM U CBEpPCTHHKA-
Mu; paboTaTh HHIUBHU-
IyanbHO U B TPyIIIe
Crnoxenne cun. | CrnoxeHue CHiI. ChopmupoBarb | 3nams: onpenenexue PerynsiTuBHbIE: yu- CaMOCTOSITENTEHOCTD B [ItatuB, peryar,
®poHTamBHAS PaBHOpelicTBY- | 3HaHWS O paB- paBHOJIEHCTBYIOMIEH THIBATh BBIICTICHHBIE MPHOOPETEHUH HOBBIX JWHENKa, 1Ba
naGoparopHast | tomas cuil. Cro- | HOZEHUCTBYIOIIEH | CHIL yUHUTENeM OPHEHTUPHI 3HAHWH ¥ IpaKkThde- O/IMHAKOBBIX TPY-
pabora JKEHHE CHII, 1eH- CHIL. Ymemy: naxomuts pas- JEUCTBHS B HOBOM CKUX YMEHHH 3a, 1Ba OJIoKa,

CTBYIOLIUX
BJOJIb OJTHOH
MIPSIMOH.
@poHTanbHASA
nabopaTopHast

Hayuurts: cxia-
IBIBATh BEKTOPHI
CHUII, IEHCTBYIO-
IIUX BAOJIb OJHOMN
MPSIMOH;

HOJICHCTBYIONIYIO CHII,
JISUCTBYIONIUX 110 O]I-

HOU IpsIMOiA; 1300pa-
*aTh TpaduuecKy pap-
HOJIENCTBYIOLIYIOCHIT

y4eOHOM MaTepuaine B
COTPY/IHHYECTBE C
YUUTETIEM.
Ilo3naBaTeJbHBIE:
ONpPEENATh MOHATHUS,

HUTb HEPACTSKHU-
Masl, JTMHEWKa
HW3MEpUTEIIbHAS,
JIUHAMOMETP




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbl
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema cofiepiKaHue YCTaHOBKA ypoKa Meranpeavernbie 06opyxoBaHHsI
Ipeamernbie pe3yJIbTATHI: 1
pe3yJIbTaThl peryJisiTUBHbIE, {AHOCTHEIE
KOMMYHHKATUBHBIE, PE3yILTaThI
nmo3HaBaTeJdbHbIC
padota «[Ipasu- ONpENeNATh PaB- UCTI0NIBb30BATh 3HAKO-
J1a CIIOKEHUA HOJICHCTBYIOLIYIO BO-CUMBOJIMYECKHE
CHI» CHJI, HICTIONB3YS CpelcTBa, B TOM 4HCIIE
TIPaBHIIO CIIOXKE- MOJIENH M CXEMBI IS
HUS CUJT perieHus 3a1a4
Cwuna ympyro- Cuna ynpyroctu. | CdopmupoBath 3names: onpeseneHre PeryasituBHbIe: yuu- CaMOCTOATENBHOCTD B [lITaTuB ¢ Kpeme-
CTH. 3aBHCUMOCTD 3HAHUA O CHJIE CHJIBI YTIPYTOCTH. THIBATh BBIJICTICHHBIE NpHOOPETEHHH HOBBIX oM, Haop mpy-
®poHTanbHas CHITBI YIIPYTOCTHOT | YIPYTOCTH. Ymems: popmynupo- yUHUTENEM OPUEHTUPDI 3HaHUH U paKTHYe- KUH, Ha0Op Tpy-
nabopaTopHast YATHHEHUS Tena. HayuuTs nccne- BaTh 3aK0H I 'yka, pac- JEHCTBUS B HOBOM CKUX YMEHHI 30B, JINHEWKA,
pabora KéctrocTpb JIOBATh CBS3b CUHUTHIBATh MOJYJIb CHIIBl | yueOHOM MaTepHaie B JUHAMOMET]
MNpYXHUHBI. 3a- MEXAY CUIION YIIPYTOCTH; M300pakaTh | COTPYIHHYECTBE C
koH ['yka. @pon- | ympyroctu, BO3- rpaQuuecKy CHITy YUUTEIIEM.
TanbHas 1abo- HUKAOLIEeH Ipu YIPYrocTH Ilo3naBaTesibHBIE:
paropHas pabota | ympyroit gedop- OIIPENeNATh TOHATH,
«3mepenue Maluy, ¥ Y- UCTIONB30BaTh 3HAKO-
3aBHCHMOCTH HEHHEM TeJia BO-CUMBOJIMYECKHE
CHJIBI YIIPYTOCTHOT CpeJICTBa, B TOM YHCIE
nedopManyu MOJIENH ¥ CXEMBI IS
MPY>KUHBD) perieHus 3a1a4
JlabopaTtopHas JlaGoparopHas Cdopmuposath 3namp: yCTPOUCTBO PerynsiTuBHbBIE: TITa- CaMOoCTOSTEIFHOCTD B Junamomertp ¢
pabota Ne 5 pabora Ne 5. 3HaHHUA 00 HPUHLMI IEHCTBUSA HUPOBATh CBOU JIEH- MPHOOPETEHNH HOBBIX IIPE/IEIIOM H3Me-
Pemenne 3a- «I'pagynpoBa- YCTPOMCTBE U JMHaMOMETpa. CTBHUS B COOTBETCTBHY C | 3HAHWH M MpaKTUUe- penus 5 H, npy-
a4 HHE MIPYKUHBI 1 TNIpUHIAIE JeH- Ymems: m3mepars MOCTABJIEHHOM 3a7auell | CKUX YMEHUH KIHBI Ha TIJTaH-

HU3MEPEHUE CUTT
JTMHAMOMe-

CTBHS THHAMO-
MeTpa.

MOJYJIM CHJIBI TSIKE-
CTH, CHJIBI YIIPYTOCTH

U yCIIOBUSIMHU €€
peanusanuu.

IeTe, rpy3sl
maccoi o 100 r




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema MeranpeaMeTHbie
colepkaHue YCTaHOBKA YpoKa IpeaMeTHbIe pesy.IBTATHE: obopyaoBaHus
pe3yJIbTaThl peryJisiTUBHbIE, J::g;‘;f;:::l
KOMMYHHKATUBHBIE,
Mmo3HaBaTeJIbHbIC
Tpomy. Peme- Hayuwuts: u3me- 1 Beca C IIOMOILBIO ITo3naBaTenbHBIE:
HHUE 3a]1a4 PATb MOZLYJIb CH- JIUHAMOMETpA; CTPO- UTh | BIAJETh PSAAOM OOIIIX
JIbl AUHAMOME- rpaduKy 3aBHCH- MOCTH | TMPUEMOB PELICHUS
TpoM; HaOItO- CHUJIBI TSKECTH OT 3a/4a4.
JIaTh U U3MEPATHB | MAcChl, CUIIBI YIIPY- KoMMmyHUKATUB- Hbl€:
IPOLIECCE IKC- TOCTH OT YAJIUHEHHSA OpraHu30BbIBATH
MepUMEHTAIIb- yaebHoe coTpya-
HOH JIeSTENbHO- HUYECTBO U COBMECT-
CTH; IPEJCTaB- HYIO IEATEIBHOCTD C
JATh PE3ybTaThl YUYUTEIEM U CBEP-
U3MEpPEHUl B CTHHKaMU; paboTaTh
BHJIC TA0JIUI WHIWBHIYaIbHO U B
rpymnme
Tpenue B npu- [Tpumeps! Bius- Hayuuts: 00bsc- Ymems: onpenensats PeryasituBHbie: 1a- CaMOoCTOSTEIFHOCTD B JlepeBsiHHBIN

POAC U TEXHUKE.

JlaboparopHast
pabota
Ne 6

HUS TPEHNUS Ha
HPOLECCHI, TPO-
UCXOMSIINE B
HPUPOJIE U TeX-
HUKE.
JlabopaTopHast
pabota Ne 6.
«3mepenune
CHIIBI  TPEHHS
CKOJIBKCHHUS»

HATb U IPUBO-
JUTH TPUMEPBI
HOJIOKUTENBHO-
T0 ¥ OTpHILa-
TEJLHOTO BIIHS-
HUA TPCHUA Ha
IPOLECCHI, TIPO-
HCXOJISIINE B
MIPUPOJIE U TEX-
HUKE; U3MEPATH
ko3 PurmeHt

K03 OUIMEHT TPEeHHUs
CKOJIbKEHHUS TIPH T10-
MOIIU IMHAMOMETDA;
CTPOMTH TpadyiK 3aBH-
CUMOCTH CHJIBI TPEHHS
OT CHJIBI HOPMAITBHOTO
JaBJICHUS

HUPOBATh CBOU JIEH-
CTBHUS B COOTBETCTBHH C
MOCTaBJIEHHOM 3a1aueit
W YCJIOBUSIMU €€
peanm3anuu
ITo3naBaTebHbIE:
OCYIIECTBIATh (UKCa-
M0 HHpOpMauu 00
OKPYXKAaIOIIEM MUPE C
MTOMOTITBI0 HHCTPY-
meHToB UKT

NpHOOPETEHHH HOBBIX
3HAHUH U paKTHye-
CKHMX YMECHMI

Opycok, Habop
IPy30B, MEXaHHU-
yeckas CKaMbf,
JMHAMOMET]




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbl
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema colepkaHue YCTaHOBKA YpoKa Meranpexverire obopyroBaHusI
Ipeamernbie pe3yJIbTATHI:
pe3yJIbTaThl peryJisiTUBHbIE, JianocTible

KOMMYHHKATUBHBIE, Pe3yAbTaThl

Mmo3HaBaTeJdbHbIC
TPEHHS CKOJb- KomMyHuKkaTHBHBIE:
JKEHHS; HAOJTI0- OpraHU30BbIBAThH
JaTb U U3MEPSITHB yueOHOe COTpyAHIYE-
IPOLIECCE IKC- CTBO U COBMECTHYIO
MepUMEHTAIb- JeSITeNbHOCTD C Y4YH-
HOH JIeSTENBHO- TEJIEM U CBEPCTHHKA-
CTH; CPaBHU- Mu; paboTaTh HHANUBHU-
BaTh, 00001aThH IyanbHO U B TPyIIE
JIeNaTh BBIBOJbL;
MIPEJCTABIISTh
pe3ynbTaThl
U3MEPEHUI B
BHJIE TAOTHIL

JlaGoparopHas JlaGoparopHast Hayuurs: HaOmo- | Ymems: coOupathb PeryasituBHbie: 1a- CaMOoCTOsTENFHOCTD B Peruar ¢ kperuie-
pabota Ne 7 pabota Ne 7. J1aTh, MI3MEPSTH U YCTAaHOBKY 10 ONMCa- | HUPOBATh CBOU JI€H- MPUOOPETEHNH HOBBIX HUSIMU JJIs1 TpY-

«U3yuenue yc-
JIOBHSI paBHOBECHS
peIyara»

00001maTh B
nporecce dKcIe-
PUMEHTaIbHOU
JIeSITeIbHOCTH;
CHCTEMATU3HPO-
BaTh U 00001aTh
MOJTyYeHHBIE
3HaHUS;

HUIO, IPOBOJIUTH 3KC-
HEPUMEHT M0 IIPOBEPKE
YCIIOBUSI paBHOBECHUS
pbIuara; 3amnMchIBaTh
pe3yibTaThl B BUJE

TaOJINIIEL;

(opMyIUpOBaTH BHIBOJ
0 BBHITIOJTHEHHOH paboTe
U pe3yJIbTaTax ¢ y4€ToM

CTBHUS B COOTBETCTBHH C
OCTaBJICHHOM 3a1aueit
W YCJIOBUSIMU €€
peann3alum.
ITo3naBaTebHbIE:
OCYIIECTBIATH (UKCa-
K0 HHpOpMauu 00
OKPYXKAaIOIIEM MHUpE C
MTOMOTITBI0 HHCTPY-
MenToB UKT.

3HAHUH U paKTHye-
CKHMX YMECHMI

30B, HA0bOp Ipy-
30810 100 T,
JUHAMOMET]




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema colepkaHue YCTaHOBKA YpoKa Meranpenvernsre oGopyroBaHus
Ipenmernbie pe3yJIbTaThI: 1
pe3yJIbTaThl peryJisiTUBHbIE, HAHOCTHBIE
KOMMYHHKATHBHBIE, PE3YALTATHL
Mo3HaBaTeJbHbIe
MIPEACTABISTD MOTPEIIHOCTU U3Me- KomMyHuKkaTHBHBIE:
PE3YNIbTATHI U3- peHus OpraHU30BbIBAThH
MEpCHUH B BHIE yueOHOe COTpyaHHUYE-
Ta0IuUIL CTBO U COBMECTHYIO
JEeSITeNbHOCTD C Y4YH-
TEJIeM U CBEPCTHHUKA-
Mu; paboTaTh HHANUBHU-
IyanbHO U B TPYIIIE
[IpumeHneHue bnok. TToasux- Codopmuposath 3Hamp: 94TO TaKOE PeryasitruBHsbie: yuu- CaMoCTOsTeIFHOCTD B [TonBuxHBIN 1
IpaBuUJIa PaB- HBIH 1 HETIO- 3HAHHSA O BBI- BBIMTPBIII B CHJIE, 1a- THIBATh BBIJICTICHHBIC MPUOOPETSHUH HOBBIX HETIOABUKHBIN
HOBECHS pblyara | JBHXKHBIH 0J10- UTPBILLIE CUIL BAEMbIi OJBUKHBIM yUUTENEM OPUEHTHPBI 3HAaHUI U IpaKTUye- Onoku, HaboP

K OJIOKY.
«3ooToe npa-
BUJIO» MEXaHH-
Ku. OpoHTANb-
Has nabopa-
TopHas paboTa

ku. PaBeHCTBO
paboT npu uc-
0JIb30BaHUHU
MPOCTBIX MeXa-
HU3MOB. «30J10-
TOE TIPABUIIO»
MEXaHHKH.
®poHTaNbHaAA
nabopatopHas
pabota «M3yue-
HHUE MOJIBUKHBIXH
HEIOIBUKHBIX
OJIOKOBY

Hayuwurs: nccne-
JIOBaTh MPUYH-
HbI HEBO3MOJK-
HOCTH BBIUTPBI-
112 B CUJIE B
HETIOABHKHOM
0JI0Ke U BHI-
UrpHIIIA B CHIIE
TIPH KCTIOJB30-
BAaHWH MOJIBIIK-
HOro 0JI0Ka;
BBIYHCIIAITH 3HA-
4yeHus puznye-
CKHX BEJIHYHH,

OJI0KOM.

Ymems: dopmynupo-
BaTh «30JI0TOC MpaBHU-
JI0» MEXaHUKU

JIENCTBUS B HOBOM
y4eOHOM MaTepuaie B
COTPYIHUYECTBE C
YAUTETIEM.
Ilo3HaBaTeJbHBIE:
OTIPEICTISITh TIOHSATHS,
HCIOJb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpeJIcTBa, B TOM YHUC- Jie
MOJICIH ¥ CXEMBI JUIS
peleHus 3a1a4

CKHUX YMEHHU

TPY30B, HUTD, U~
HaMOMETp, IITa-
THB, JIMHEHKA




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbl
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema coepKaHue YCTAHOBKA YPOKa Meranpeavernsre o0opynoBaHuS
Ipeamernbie pe3yJIbTATHI:
pe3yJIbTaThl peryJisiTUBHbIE, JianocTible
KOMMYHHKATUBHBIE, PE3yILTaThI
nmo3HaBaTeJdbHbIC
UCIONB3YS «30-
J0TOE IIPaBU- JIO»
MEXaHUKHU
JlaboparopHas JlaGoparopras Hayuurts: m3me- Ymems: cobupatsb PeryasiTuBHbIe: 11a- CaMOCTOSTENBEHOCTS B [lTaTuB, MexaHu-
pabota Ne 8 pabota Ne 8. pates KIIJ] Ha- YCTaHOBKY IO ONuca- HHUPOBATh CBOM i~ NpHOOPETEHNN HOBBIX YyecKast CKaMbsl,
«3mepenne KJIIOHHOH IO~ HMIO; IPOBOJHUTH JKC- CTBHS B COOTBETCTBHHU C | 3HAHWH M IIPaKTHYe- OpycoK ¢ Kproy-
KIIJ mpu mogn€- | ckoctH; HabMI0- IIEPUMEHT 110 OIIpejie- [IOCTABJICHHOM 331a-4el | CKMX YMCHHIA KOM, JINHEHNKA,
Me TeJa 10 Ha- natb, 3mepatb U | nenuro KIIJ mpu U yCIIOBUSIMHU €€ Ha0Op TPY30B,
KJIOHHOM TU10- 000011aTh B noABEME TeTa 10 Ha- peaNn3anum. JTUHAMOMETP
CKOCTIU mpolecce Kc- KJIOHHOH IUIOCKOCTH; Ilo3naBaTesibHBIE:
MEPUMEHTANb- 3aMChIBATh PE3YNIbTA-Thl | OCYIIECTBIATH (hHKCA-

HOH JeITeabHO-
CTH; CHCTEMAaTH-
3WpOBAThH U
00001mmaTe momny-
YEHHBIC 3HAHMS,
MIPEICTaBISTh
pe3yIbTaTHI U3-
MepeHUH B BUJIE
TabIuII

HU3MEPEHUN B BUJIE
TaOmuel; Gopmynu-
POBaTh BBIBOJ O BbI-
HOJTHEHHOH paboTe u
pesynbTaTax ¢ y4yéToM
HOTPELIHOCTH U3Me-
peHus

110 MHpOpManuu 00
OKpYKaroLeM MUpE C
MOMOLIBIO HHCTPY-
menToB UKT.
KoMmyHnunkaTus-
Hble: OPTaHU30BbI- BaTh
y4eOHOe COTpyI-
HHYECTBO U COBMECT-
HYIO JIITeTBHOCTD C
YUHTEIEM U CBEp-
CTHHKaMH; paboTaTh
WHIWBHIYalbHO U B
rpymnie




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema cofepiKanme CTAHOBKA YPOKa Meranpenvernsre oGopyoBaHus
y y IpenmeTnere pe3yJabTaThl: 1 y
PE3yJIbTAThI PeryJIsiTHBHBIE, WHHOCTHBIE
pe3y/IbTaThl
KOMMYHHKATHBHBIE,
Mmo3HaBaTeJIbHbIC
Paznen 3. 3BYKOBBIE SIBJTEHUS (6 4)
Konebaten Hoe | KoneGarenbHoe Cdopmuporathb 3nams’ onipeqeneHue PerynsiTuBHbIe: yUuI- CaMoCTOsTeNFHOCTD B JleMOHCTpaUHH
JIBUKCHHE. nBmkenne. Ko- 3HaHUS O KOJIe- KONeOaTeNEHOTO JIBH- THIBATh BBIJICTICHHBIE MPHOOPETEHNH HOBBIX «KoJedanus

Ilepuon xone-
0aHuil MasgTHU-
Ka*

ne0aHus mapu-
Ka, MOJIBEIIEH-
HOT'O Ha HHUTH.
Kone6anns npy-
JXUHHOI'O MasT-
HUKA. XapaKTe-
PUCTHUKH KOJIe-
06aTeaLHOTO
JIBIDKEHUS: CMe-
IIEHKE, aMIIIH-
Ty, IepHO,
gacToTa Koeda-
30505 O RI050605000 51
OTHUX BCJIINYHH.
CBs13b 4acTOTHI U
neproya Koe-
Oanmii*. Mare-
MaTHYECKHH Ma-
aTHUK. [lepuron
KoJleOaHuit

0aTeIbHOM JBH-
JKEHHH U €T0 Xa-
PAKTEPUCTHKAX.
Hayuuts: 00bsc-
HSTB TIPOIIECC
KoyieOanuii Ma-
ATHHUKA; UCCIIE-
JOBaTh 3aBHCH-
MOCTh TIepHoa
Koj1e0aHui Ma-
ATHUKA OT €T0
IUIMHBI U AMIUIH-
TYJIbI KoNle0a- HUi;
BBIYUCIIATD
BEJIMYHUHEL, Xa-
pakTepHU3yIoLue
KoJyiebaTeIbHOE
IIBUOKCHUE

KEHHSI, €T IPUYHMHEL,
mapaMeTpsl Kojeba-
TEITBHOTO JIBIKEHHS,
SIVHUIIBI H3MEPEHHUS
(M3UYECKUX BEIIYHH,
XapaKTepU3YIOLINX
KonebaTesbHOe ABH-
KEHHUE.

Ymems: onpenensts
TIePHOJ U 4acToTy KO-
nebaHui

YUHTEIIEM OPUEHTHPBL
NEHCTBUS B HOBOM
y4eOHOM MaTepuae B
COTPYAHHYECTBE C
YUHUTEIEM.
Ilo3HaBaTebHBIE:
OTIPENIENATh TOHATHS,
HCITONB30BATh 3HAKO-
BO-CHMBOJIMYECKHE
CpeJlCTBa, B TOM HIC- Jie
MOJCIIN U CXEMBI JJI1
petieHus 3a1a4

3HAHUH U paKTHye-
CKHMX YMECHMMU

HUTSIHOTO Ma-
AITHUKA U CBO-
Oo/HbIE KOJIe-
OaHus rpy3a Ha
NpPY:KUHE)!
KOMITBIOTED, JaT-
YUK YCKOPEHHUS,
WHTEepaKTUBHAS
JIOCKa MJIM KPAHC
TOPOEKTOPOM JIIST
JIEMOHCTpA- UK
rpauKoB, MITATHB
C Kperie- KoM,
Hab0p MPy-KUH
pa3HOIl KECTKOCTH,
Ha- 0Op TPYy30B IO
100rrpy3c
KPIOUKOM, JIErKasu
HEepacTsLKUMast
HHTB, PyJIEeTKa




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbl
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema cojepiKanue YCTAHOBKA YpoKa I Meranpeavernbie oGopy1oBaHus
PeAMETHBIC pe3yJbTaThI: TTH9HOCTHbE
pe3yJIbTaThl peryJisiTUBHbIE,
KOMMYHHKATUBHBIE, PE3yILTaThI
nmo3HaBaTeJdbHbIC
MaTeMaTH4ecKo-
T0 U TPYKHUHHO-
T'0 MasTHUKOB
3Byk. Uctounn- | Wcrounmkn 3Byka. | CpopmupoBatb 3namsb’ ICTOYHUKOM PeryasiTuBHbIC: YuUI- PazBuTHe no3nasa- JleMoHCTpanust
KM 3ByKa YacToTa 3BYKOBBIX | 3HaHUS O 3BYKE. 3ByKa SIBISIETCS JIF000E THIBaTh BbIIEIECHHbIE TENBHOTO HHTEpeca K «3ByKOBBIE
KosebaHuil. Hayunts: ananu- TEJ0, COBEpLIAIOIIEE YUUTENEM OPUEHTHPBI ¢buzuke BOJIHBI»: KOM-
T'onocoBoiianmapar | 3MpoBaThb Kosie0aHus ¢ ya- JEHCTBYUS B HOBOM HBIOTEp, MPH-
YeJI0BeKa YCTPOWCTBO T0- CTOTaMH 3BYKOBOTO y4eOHOM MaTepuale B CTaBKa-OCIIWILIO-
JIOCOBOTO amnma- IMana3oHa; IUana3oH COTPYAHHYECTBE C rpa¢, HHTEpaK-
para 4esoBeKa; YacTOT 3BYKOBBIX KO- YUUTENIEM. THBHAas IOCKa WIN
paboTath ¢ uH- neOaHui Ilo3naBaTesibHBIE: 3KpaH ¢ IIpo-
(bopmaneit npu OTIpeNIeNsTh OHATHS, €KTOpOM JJIs1 fie-
MOATOTOBKE CO- UCTIONB30BaTh 3HAKO- MOHCTpaIUH Tpa-
oO0eHust BO-CHMBOJINUECKUE (MKOB, 3BYKOBOH
CpencTBa, B TOM HHC- Jie TeHepaTop, -
MOJIENHN U CXEMBI IS HaMHUK HU3KOYa-
perieHus 3a1a4 CTOTHBIN Ha MOJ-
CTaBKe, MUKPO-
(boH, KaMepToH Ha
pe30HaTOpHOM
ATUKE
Paznen 4. CBETOBBIE SIBJIEHUSI (16 u)
[psmonunen- [psmonunei- Cdopmuposatsb 3nams: 3aK0H PeryasituBHbIe: Ma- CaMOCTOSATENBHOCTD B OcBeturens
HO€ PacIpo- HOE pacIpo- 3HaHUS O TPsi- IPSMOJIUHEWHOTO HHPOBATh CBOU JIEH- nprOOpEeTEeHNH HOBBIX C UCTOUHUKOM




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema colepkaHue CTAaHOBKA ypOKa Meranpenvernsre oGopyroBaHus
y y Ipenmernbie pe3yJIbTaThI: [ P— y
pe3yJIbTaThl peryJisiTUBHbIE, OCTHBIE
pe3yabTaThi
KOMMYHHKATHBHBIE,
Mo3HaBaTeJbHbIe
CTPaHECHHUECBETA. | CTpaHEHHE CBE- MOJIMHEHHOM pacIpoCcTpaHEHUSICBETA. | CTBHS B COOTBETCTBMU C | 3HAHUU U TMpakTHyeckux | cBera Ha 3,5 B,
Jlaboparopnast | ta. OTKIOHEHHE pacmpocTpaHe- Ymems: npumensatTs MOCTABICHHOM 3aa-uyel | yMEHMI UCTOYHHK MUTa-
pabota Ne 9 CBETa OT Ips- HMH CBETA. 3aKOH MPSIMOJIMHECH- U YCIOBHSMHU €€ HUSI, KOMIUICKT

MOJIMHENHOTO
pacrpocTpaHe-
HUS TIPH TIPO-
XOXKICHUN
nperpaj o4eHb
MaJbIX pasme-
poB*. 3akoH
PSAMOJIMHENHO-
ro pacrpocTpa-
HEHMS CBETA.
IIpumenenune
SIBJICHUS TIPS~
MOJIMHEMHOTO
pacmpocTpaHe-
HUSI CBETa Ha
npaktuke. Jla-
OopaTtopHas
pabota Ne 9.
«Habmronenue
MPSAMOIUHEHHO-
O pacmpocTpa-
HEHH CBETa»

Hayuurts: uccie-
JI0BaTh MPsAMO-
JMHEHOoe pac-
IPOCTpPaHEHHE
cBeTa; HaOmo-
Jath B IpoLecce
3KCIIEPUMEH-
TaJbHON Jes-
TEJILHOCTH;
CpPaBHMBATb,
00001aTh 1
(bopmynupoBaTh
BBIBO/IBI

HOT'O pacrpocTpaHe-

HHSI CBETA TIPH 00BSIC-

HEHHUHU Pa3InYHbIX SB-
JIEHU’

peanmu3anuy.
Ilo3HaBaTebHBIE:
OTIPeNeNsATh TIOHATHS,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CPE/ICTBA, B TOM UIC- Jie
MOJIEIU U CXEMBI I
penieHus 3a1a4.
KoMMmyHuKaTHBHBIE:
OpTraHHU30BHIBATh
y4ebHOe COTpyIHIYE-
CTBO ¥ COBMECTHYIO
JEATENbHOCTD C Y-
TEJIEM U CBEPCTHHKA-
Mu; paboTaTh HHAUBHU-
JyaJlbHO U B TPYIIIIE

POBO/IOB, IIIe-
aeBas quagparma




IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbl
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE eneBast Hcnonb3oBanue
Tema coflep:kaHue yCTaHOBKA YpoKa Meranpeavernsre o0opynoBaHuS
Ipeamernbie pe3yJIbTATHI: 1
PE3yIbLTATRI peryJsiTHBHbIE, IAHOCTHBIE
KOMMYHHKATUBHBIE, PE3yILTaThI
nmo3HaBaTeJdbHbIC
Otpaxenue SIBnenue otpa- Ccopmuposatsb 3namp: 3aK0H OTpa- PerynsiTuBHble: mia- CaMOCTOATENBHOCTD B Ocsertutens ¢
CBETa. JKEHHUS CBETA. 3HaHHSA O 3aKO0- JKEHUI CBETA. HHUPOBAaTh CBOM JACH- NpHOOPETEHNH HOBBIX HCTOYHUKOM CBe-
JlaboparopHas 3aKOH OTpaKE€HUS | HE OTPaKeHUs Ymems: onuceiBaTh CTBHS B COOTBETCTBUM C | 3HAHHUI U TIpaKTHYE- taHa 3,5 B,
pabora Ne 10 csera. O0- CBETA. ABJICHHE OTPAKEHUACBETA;| MOCTABICHHON 3aja4eil | CKUX yMEHHM UCTOYHVK IIHTa-
paTUMOCTh CBe- Hay4uts: skcme- CTPOUTD OTPAKEHHBIE U YCIIOBHSIMU €€ HHUS1, KOMIUICKT
TOBBIX JIy4eil. PUMEHTAJIEHO Jy4H CBeTa peanusanuu. IIPOBOJIOB, I1iE-
3epKansHoe U UCCIIEN0BATh SIB- IHo3naBare/bHbIE: neBas ruadpar-
nuddysHoe o1- JICHHE OTpaKe- OIIPENeTATh TIOHATHS, Ma, HOIyLH-
paxeHUE CBETA. HUS CBETa; Ha- HUCIIOJIb30BATh 3HAKO- JUHID, TUIAHILIET
JlabopaTopHast OnrozaTh U U3Me- BO-CHMBOJINYECKHE Ha TUIOTHOM JIH-
pabota Ne 10. PATH B TIpoLiecce CpelCTBa, B TOM UMIIE CT€ C KPyroBbIM
«M3ydenne sB- | SKCIEPUMEH- MOJIENH U CXEMBI IS TPaHCIIOPTHPOM
JIeHHUSI OTpaxke- | TaJubHOM aes- peleHus 3a1a4.
HUS CBETa» TENBHOCTH; CPaB- KomMyHuKaTUBHBIE:
HMBaTh, 0000- OpPraHHU30BbIBATh
IaTh U yueOHOe COTpyHHYE-
bopmynupoBaTh CTBO M COBMECTHYIO
BBIBOJIBI; HIpe.- HeATeNbHOCTh C YUH-
CTaBIIATh PE3YJib- TEJIEM U CBEPCTHHKA-
TaThl U3MEPEHUH B MU; paboTaTh UHIUBU-
BH/IE TaOMIHIL JyaJbHO U B TPYIIIE
I[Ipenomnenue SIBnenue mpe- Cdopmuposatsb 3namp: 3aKoH 1pe- Io3naBaTesbHBIE: CaMOCTOSITEIBHOCTD B Ocsertutens ¢
CBETa. JIOMJICHHS CBe- 3HaHHUS O 3aKO0- JIOMJICHHS CBETA. OTIPEENATh TOHATHS, NpHOOPETEHNH HOBBIX HCTOYHUKOM CBe-
Jlabopatopras | Ta. CooTHoILIE- He IpeJiomIIe- Ymemp: onuceiBath HUCIIOIB30BATh 3HAKO- 3HaHUHU U IPaKTHYe- taHa 3,5 B,
pabora Ne 11 HUS MEXIY HHS CBETA. SBJICHUE IpesIoMIIe- BO-CUMBOJIMYECKHE CKUX YMEHHH MCTOYHUK THUTa-




Tema

OcHoBHOE
cofiep:kaHue

eneBast
yCTaHOBKA YpoKa

IInanupyemble pe3y/ibTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI MPO-rPaMMbI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PT'OC)

IIpeameTHbie
pe3yJIbTaThbl

Yuusepcaibubie yueOnble aeiicrpus (YY)

MeTtanpeamMeTHbIe
pe3yJabTaThl:
peryJsiTUBHbIE,
KOMMYHHKATHBHBIE,
No3HaBaTe/bHbIe

JInyHOCTHBIE
pe3yJIbTaThl

Hcnonb3oBanue
o0opyaoBaHus

YIJIaMH TaJICHASH
MIPETIOMIICHUSL.
OnTtuyeckas
TUIOTHOCTB Cpe-
nbl. [lepexon
CBETAa M3 CPeJIbl
ONTHYECKH 00-
Jiee IJIOTHOH B
Cpey ONTHYECKH
MEHee IIOTHYIO.
Jlaboparopnas
pabora

Ne 11. «3yde-
HUE SBICHUS
MPETIOMIICHUSI
CBETa»

Hayuurts: uccie-
J0BaTh 3aKOHO-
MEpHOCTH, KOTO-
PBIM [IOAYHHSCT-
csl SIBJICHHE
MIpeTOMIICHUS
cBeTa (COOTHO-
IIEHUE YTJIOB TIa-
JCHUS U TIpe-
JIOMJIEHHS ); Ha-
OJIIOaTh U
M3MEPATH B MPO-
ecce 3KCIepH-
MEHTAJIBHOH Jie-
ATEJIbHOCTHY;
CpaBHUBATH,
0000maTh 1
(hopMynupoBath
BBIBOJIBI; TIPEJI-
CTaBJIATH pe-
3yNbTAThI U3Me-
peHuil B BUJe
Ta0IuIL

HUS CBETA; CTPOUTh
NPENTOMIIEHHBIE JTy4d
cBeTa

CPe/ICTBa, B TOM YHCIIE
MOACIN U CXEMbI IJIA
pelieHus 3a1ay.
KoMMyHUMKATHBHbBIE:
OpraHu30BbIBATH
yueOHOe COTpyaHHYE-
CTBO M COBMECTHYIO
NEATENBHOCTD C YUH-
TENeM U CBEPCTHHKA-
MH; pabOoTaTh HHINBH-
JyaJbHO U B IPYIIIE

HUSI, KOMIUICKT
TPOBOJIOB, IIle-
neBas quadypar-
Ma, MOJYIH-
JIMHJIP, TUTAHIIET
Ha TUIOTHOM JIH-
CTE C KPYTOBBIM
TPAHCIIOPTUPOM




IInanupyembie pe3yJbTaTbl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON IPO-TPAMMBI
OCHOBHOT0 0011ero 00pazoBanus (B coorBercTBuu ¢ ®IrOC)

YHusepcanbHbie yueOuble geiicreus (YY)

OcHoBHOE Henesas Hcnoanb3oBanue
Tema colepKaHue YCTAHOBKA YpoKa Meranpexvernnre 000py10BaHUs
Mpexmernbre pe3yJabTaThl: 1
HYHOCTHBIE
pe3yIbTaThbl peryJjsiTUBHBIE,
pe3yIbTaThl
KOMMYHHKATHBHbIE,
NO3HaBaTeJbHbIE
®opmyna nuH- | Dopmyna JuH- Hayuurts: u3me- Ymems: cobupatsb PeryasTuBHbie: CaMoCTOATENBHOCTD B OcBeturens ¢

3pI*. YBenuue-
HHE JTUH3BI*,
JlabopaTopHast
pabota Ne 12

3pI*. YBenmmue-
Hue muH3b*. Jla-
OoparopHas pa-
0ota Ne 12.
«H3yuenue uso-
OpaxeHwus, na-
BacMoOro JuH-
301»

PATH POKYCHOE
paccTosiHue U
ONTUYECKYIO CU-
Ty coOmparoreit
JIMH3EL, HAOII0-
JaTh, U3MEPATH 1
0000111aTh B
porecce dKc-
MEPUMEHTANb-
HOH JeITeIbHO-
CTH; TIpeJICTaB-
JATh Pe3yJbTaThl
HU3MEPEHUN B
BUJIC TAONHII;
ONpeeNsTh Be-
JIMYUHBL, BXOJIS-
mue B popMyIry
JIMH3bI

YCTaHOBKY IO OIHUCA-
HUIO U TPOBOJIUTH Ha-
OmroieHust n300paxe-
HUH, TONYYaeMbIX TIPH
[IOMOLIY JINH3EIL, 00b-
SCHATH TONYYEHHBIC
pe3yIbTaThI

TUIaHHUPOBATH CBON
JIEUCTBUS B COOTBET-
CTBHU C TIOCTABJICH-
HOU 3a71aueil u ycio-
BUAMHU €€ peanusa-
LMH.
KomMMyHuKaTHBHBIE:
OpraHU30BbIBAThH
y4eOHOe COTpyaHHYE-
CTBO U COBMECTHYIO
JeSITeNIbHOCTD C Y4YH-
TEJIEM U CBEPCTHHKA-
Mu; paboTaTh HHANUBHU-
IyalbHO U B TPYIIIE

MPHOOPETEHNH HOBBIX
3HAaHUI U IpaKTuye-
CKHX YMEHHU

HUCTOYHHUKOM CBe-
TaHa 3,5 B,
UCTOYHUK IUTa-
HUS, KOMIUIEKT
IPOBOJIOB, IIIe-
neBast quadpar-
Ma, 9KpaH CTajb-
HOM, HampaBs-
o1IIas ¢
U3MEPHUTEIILHON
LIKaJI0H, COOHn-
paromye JTUH3HI,
pacceuBaroas
JIUH3A, CIIalT
«Mogensb npea-
MeTay B peiitepe




8 kmacce

IInanupyemble pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTebHOI MPO-TPaMMBbl
OCHOBHOT0 0011ero o06pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOHuble geiicreus (YY)

Tema OcHoBHOE ;i:::;?:; HcnoanzoBanne
MeTanpezIMelee 0
cojepKanue oGopyaoBaHus
' ypora pemmenniic PE3yILTATI JInuHoCTHBIE "
PEsyILTATRL PerynsitTuBHbIC
pe3yJIbTaThl
KommyHuHKaTHBHBIE
Io3naBaTenbHbIC
Paznen 1. IEPBOHAYAJIBHBIE CBEJAEHHUSA O CTPOEHUU BEILIECTBA (6 u)
HBmwxenue Mmo- | bBpoyHoBckoe Cdopmuporats 3namp: onpeaeneHue PeryasiTuBHbIC: YuUI- Y6exnEHHOCTD B BO3- Komnetotep, Mu-

nexyn. Hduddy-
3usl.
®poHTaIbHAS
naboparopHast
pabota

JIBIDKCHHE. Xa-
paKTep JIBUKE-
HUS MOJIEKYIL.
Cpennsist cko-
POCTh JIBHXKE-
HUSI MOJICKYIL.

Huddyswus.

Huddysus B ra-
3ax, JKHAKOCTSX U

TBEPABIX TEJIAX.
3aBUCHUMOCTh
CKOpPOCTH
mudhy3un oT
TEMIIEPATYPHI
tena. CpenHsist
CKOpPOCTH Te-
TUIOBOTO JIBHXKE-
HUS MOJIEKYIT B
TeMIeparypa
Tena.
®poHTanbHas
nabopartopHas
pabora «Ha-

3HAHUS O JBH-
KEHUU MOJIEKYII,
ABIEHIN TU (-
¢by3un.
Hayuurts: Ha-
Omr01aTh U 005-
SCHSTH SABJICHUE
nddysun;
OOBSACHATH 3a-
BHCUMOCTE CKO-
POCTH TEIIOBO-
T'0 JBYDKEHHUS
MOJIEKYJT OT
TEMIIEPATYPBI
Tea; 00bsC-
HATH OTIINYHE
MOHATUH Ccpel-
HEW CKopoCcTH
TEIIOBOTO JBU-
KEHHST MOJICKYJT
OT HOHSTUS
CpelHel cKopo-
CTH MEXaHHYe-

TeMIIepaTypbl, eAUHH-
LBl €€ U3MEpEHUS,
0003HaYeHHE; orpe-

JIeNIeHNE SIBICHUS
muddyzun.

Ymems: npuBoauTh
NpUMEpBI SBICHUH,
00BACHATH Pe3yJIbTaThHI

OKCIICPUMCHTOB,

MOJITBEPIKIAIOIINX
JBIKEHUE MOJIEKYJT;
OTHCHIBATh SIBICHUE
nudQyzun, 00BACHATH
Pa3HHUILY POTEKAHMS

muddy3un npu

Pa3NUYHBIX TEMIIEpa-
Typax ¥ B Pa3IMuHbIX
arperaTHbIX COCTOS-

HUAX

TBHIBATb BBIIEJICHHBIE
YUHUTENEM OPUEHTUPHI
NEHCTBUS B HOBOM
yueOHOM MaTepHaie B
COTPYAHMYECTBE C
YUUTEIICM.
Ilo3HaBaTebHBIE:
OTIpeNIeNATh TIOHATHS,
yCTaHABJIMBATH aHAIIO-
TUH; TIOHUMATh Pa3Iiu-
YU MEXTY UCXOIHbI-
Mu (haKTaMu ¥ THIIOTe-
3aMU JUIST UX
00BsICHEHUS, Teope-
THYECKUMH MOJEIAMH U
peaNbHBIMH 00BEK-
TaMH

MOXKHOCTU ITO3HAHHS
IIPUPOABI

KpOCKOIl OnoJIo-
THYECKUM, Karuis
MOJIOKa, pa30aB-
JIEHHOT'O BOZOM




[Inanupyemblie pe3yabTaThl 0CBOCHHSI OCHOBHO 00pPa30BaTENbHOI MPO-TPAMMBI
OCHOBHOTO 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibuble yueOnble geiicrpus (YY)

eaeBast
Tema OcHoBHOE YCTANOBKA Meranpexvernsie Henoanzosanue
coAepKaHue ypoka IpenveTHEIe pesyAbTATHI o0opynoBaHus
pesyIbTaTel PeryasituBHbIC Jlwanoctibie
KommyHuKaTHBHBIE PEsyALTATHL
Io3naBartejbHbIE
omonenne Opo- | CKOTO JBHKe-
YHOBCKOT'O [IBU- | HHUS MaTepualb-
JKEHUSI» HOMW TOYKHU
Pa3nen 2. MEXAHUYECKHUE CBOMCTBA KUJIKOCTEM, TA30B U TBEPJIBIX TEJI (12 9)
[aBnenue Jasnenue tBEpabIX | ChopmMupoBaTh 3name: onpenene- uust | PerynsiTuBHbIE: yUu- Pa3Burtue nozHasa- JaTuuk 1aBn Hu,

JKUAKOCTEN U
ra3oB. 3aKOH
ITackans.
OpoHTanbHAS
TabopaTopHast
paborta

Ten. JaBnenue
rasa, ero
3aBUCUMOCTH OT
TEeMIIEPaTyphl U
o0béMa rasa.
Ilepenaua nas-
JICHWs Ta3aMu U
KHUJIKOCTAMHU.
3akoH [lackans.
®poHTaNbHAA
nmabopatopHas
pabora «3akoH
[Mackans. Ompe-
JeNeHne JaBie-
HHUSL JKHIKOCTHY

3HAHKA O JaBje-
HUU KAOKOCTEN U
ra3oB, 3aKOHE
ITackans.
Hayuwts: Habr0-
JIaTh SIBJIEHNE
Tnepenayun aaBie-
HUS KUIKOCTSI-
MH; OOBSCHSATE
3aBHCHMOCTE
JIaBJICHHUS Ta3a OT
TeMIIepaTyphl 1
KOHIIEHTPAIIUH er0
MOJICKYIT,
AHATM3UPOBATh 1
O0O0BSICHATH SBIIE-
HUS C UCIIOJB30-
BaHMEM 3aKOHA
ITackans

JaBJICHUA, IIOT- HOCTH,
CHJIBI, UX 000-3HaYEHHS
1 CAUHUILIBI I/ISMepeHI/IH;
NPUYAHY JaBIEHUS ra3a;
3aBHU- CUMOCTb JIABIECHHS
OT TeMIIEPATYypBHI, IIOT-
HOCTH; ()OPMYIHPOBKY
3akoHa [lackars.
Ymems: onvicriBath
SIBJICHUE JABJIEHHS Ta3a
Ha OCHOBE IOJIOXKCHUI
MKT; 00bsacHATE
0COOEHHOCTH Mepeaun
JIABJICHUS KHUAKOCTIMH H
ra3aMy Ha OCHOBE
nonoxkeand MKT;
TPUBOJIUT TIPUMEPHI,
WITIOCTPHPYIOIIHE 3a-
koH Ilackans

THIBATh BBIAEIECHHBIE
YUUTEJIEM OPUEHTUPBI
JIEHICTBUS B HOBOM
y4eOHOM MaTepuase B
COTPYIHUYECTBE C
YAUTETIEM.
Ilo3HaBaTebHBIE:
OTIPEJICTIATH TIOHSTHS,
HCIIOJb30BaTh 3HAKO-
BO-CUMBOJIMYECKHE
CpeJICTBa, B TOM YHCIIE
MOJIEIH U CXEMBI ISt
pelieHus 3a1a4

TeIBHOTO HHTEpeca K
(huznke

INTaTUB, pabovas
€MKOCTB, TpyOKa,
JIMHEWKa




[Inanupyemblie pe3yabTaThl 0CBOECHHSI OCHOBHO 00pPa30BaTENbHOI MPO-TPAMMBI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

eaeBas
Tema OcHoBHOE YCTANOBKA MeTanoemerne HcenoanzoBanne
cofiepKanue '} (P pen oopyn0Banust
ypoxa PEAMETHDIC Pe3yJIbTAThI
PE3yJIbTAThI PeryisiTuBHBIE JlmaHoCTHEIE
KOMMyHI/IKﬂTI/lBH]ﬂe PE3yILTATRL
Ilo3HaBaTeabHbBIE
JlaGoparopHas JlaGoparopHas HayuuTts u3me- Ymems: mnpoBoauTh PerynsiTuBHbIe: 111a- CaMoCTOsTeFHOCTD B JunamomeTp,
pabora Ne 1 pabora Ne 1. PATH BBITAJIKUBA- 9KCHEPUMEHT 10 00- HHUPOBATh CBOM JIeH- NpHOOPETEHNN HOBBIX IITaTHB YHUBEP-
«M3mepenue FOIIYIO0 CHITY Hapy/KEHHIO BBITAIKH- CTBHS B COOTBETCTBUU C | 3HAHMH M IPaKTHYe- caJIbHBIN, Mep-
BBITAJIKMBAIOLIEH BAIOLIEH CHIIBI, BBIAB- [IOCTABJICHHOM 33Jja-4eil | CKUX yMEHHIA HBIU LWIMHD
CHJIBI» JIEHUIO 3aBHCHUMOCTH 1 YCJIOBHSIMU €€ (MeH3ypka), rpy3
Mozyns Fa ot pxu Vs, peanu3anuy. [UIMHAPHYECKUH
3aIUCHIBATL pe3ylbTaTel | IMo3HaBaTe bLHbIE: U3 CTalH, IPY3
HU3MEPEHUH B BHIE OCYLIECTBIATh (uKca- [UIHHAPHYECKUHN3
Tabmui, GopMyIMpPOBaTh | IO HHPOPMAIHH 00 ITFOMUHHAEBO-TO
BBIBOJ] O BBIIIOJTHEHHOM OKpY>KaroleM MHUpE C CIUTaBa, HUTh
paboTe U pe3ynbTaTax ¢ | MOMOLIBI) HHCTpPY-
Y4ETOM IOTPEITHOCTH menToB UKT.
HU3MEPEHHUs KommyHukaTus-
Hble: OPTaHU30BEI- BaTh
y4eOHOe COTpyI-
HUYECTBO U COBMECT-
HYIO AESITENIbHOCTh C
YUYHTENIEM U CBEp-
CTHHMKaMHU; paboTath
WHJIUBHU/yaIbHO U B
rpymnme
JlabopaTopHast JlaGopatopHnas CdopmupoBats | 3uams: ycioBus, npu PeryasituBHbIe: ma- CaMOCTOSATENBHOCTD B Junamomerp,
pabora Ne 2 pabora Ne 2. «U3- 3HaHHA 00 yciio- | KOTOPBIX TEJO TOHET, HUPOBATh CBOM [IeH- NpHOOPETEHHH HOBBIX IITAaTUB YHUBEP-

YUYEHHE YCIIOBUil
TJIABaHHUA TENA)

BUAX IIJIABAaHUA
TCIa.

BCIUIBIBAET, IJ1ABAET
BHYTPH WIH

CTBHA B COOTBETCTBHH C
IIOCTABJICHHOMN 3aja-

3HAaHUH U paKTHye-
CKHX YMEHHI

CaJIbHBIN, Mep-
HbIN [UITHH]P




Tema

OcHOBHOE
cofiepKaHme

eaeBas
yCTaHOBKA
ypoka

IInanupyemblie pe3yIbTaThI 0CBOEHHS OCHOBHON 00Pa30BaTeIbHOI MPO-rpaMMbI
OCHOBHOT0 0011ero oopa3oanus (B coorBercTBHM ¢ PT'OC)

IIpenmeTHbIE
pe3yJbTaThl

Yuusepcaibuble yueOnble geiicrpus (YY)

MeranpeameTHbie
pe3yJabTaThl
PeryasituBHbIC
KommyHuKaTHBHBIE
Io3naBarenbHbIC

JIMYHOCTHBIE
pe3yJabTaThl

Ucnoan3oBanue
000py10BaHUS

Hayuurs: pac-
CUHUTHIBATH BbI-
TaJIKUBAIOLIYIO
CHJIy ¥ CUITY TS~
AKECTH; UCCIIEN0-
BATh YCJIOBUS

Ha TIOBEPXHOCTH JKH/T-
KOCTH.

Ymems: npoBoauTh
9KCIIEPUMEHT IO TIPO-
BEPKE YCIOBHH IJ1a-
BaHMA TEJI; 3aIIMChI- BATh

4eil U yCIOBUAMH €€
peanu3anuy.
KomMyHuKaTUBHBIE:
OPTraHU30BbIBAThH
yueOHOe COTpyaHHUYE-
CTBO M COBMECTHYIO

(MeH3ypKa), rpy3
UWIMHAPUYECKU I

U3 CIEUAILHOI0
MIIACTHKA, HUTH,
MIOBapeHHAs COJIb,
MmaJrouKa Jjis

IUTaBaHMS TENa; pe3yJIbTaThl B BU-7IE JeSTENbHOCTD C Y- epeMeInBaHus
OOBSICHATH TIPH- TaOIUIIBL, TENEM W CBEPCTHHKA-
YHHBI [U1aBaHus TeN| GopMynupoBaTh BbI- MU; paboTaTh UHIUBU-
BO/] O BBITIOJIHEHHOM IyanbHO U B TPyIIE
paboTe u pe3yipTaTaxc
Y4ETOM IOTPELIHO- CTH
WU3MEPEHMUS
Paznen 3. TEIIVIOBBIE SIBJIEHUS (12 4)
Tennosoe nBu- | Temnosoe nBU- CdhopmupoBatsb 3namy: onpenenexue PeryasiTuBHbIC: yuu- PazBuTne nosnasa- JlaGoparopHslii

)kenune. Temrme-
patypa

xenue. Tepmo-
IMHAMHYeECKas
cuctema. Cocro-
SIHHE U TIapame-
TpBI COCTOAHUSA
TEPMOIUHAMH-
YECKOH CHCTe-
MEI. TemmnoBoe
paBHOBecHe.

3HAHHSA O TeIuIo-
BOM JIBH)KEHNH,
TemIieparype.
Hayuwuts: onpe-
IeJATh LEHy Je-
JIEHUS IIKaJIbI
TEPMOMETpA; U3-
MEPATH TEMIIC-
partypy; nepeBo-

TEIIOBOTO JBUIKCHHS,
TETIJIOBOTO PAaBHOBECHH,
TEMIIEPATYPhI;, CAUMHUILIBI
U3MEpeHUs U 0003Have-
HHE TEMIIEPATYpBI,
YCTPOMCTBO U PUH-
IUI IEACTBUS TEPMO-
MeTpa.

TBHIBATh BEIJICIICHHEIE
y4UTENEM OPUEHTHPBI
JIENCTBUS B HOBOM
y4eOHOM Matepuale B
COTPYJHUYECTBE C
YUUTETIEM.
Ilo3HaBaTeabLHBIC:
OTIPENIETATh TIOHSATHS;
TIOHMMATD Pa3JIHIUS

TEIBHOTO HHTEpeca K
¢duznke

TEPMOMETP, J1aT-
YK TeMIIepaTy-

pBI




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejleBasi
Tema OcHoBHOE IiTaHOBKa HcenoanzoBanne
cofepkanue y Meranpenmernbie obopy1oBanus
ypoka Ipeamernbie pe3yabTaThl
pe3yIbTaThI PeryasituBHbIC Jwanocture
€3yJIbTaThl
KommyHuHKaTHBHBIE pesy
Io3naBarenbHbIC
Temnepatypa JIUTH 3HAUCHHE Ymems: vucnions3o- BaTh | MEXAY UCXOTHBIMU

Kak rnapameTp
COCTOSIHUS Tep-
MOJMHAMUYe-
CKOH CHCTEMBI.
W3mepenue Tem-
THepaTypsl: Tep-
MOMETp, HIKana
TepMOMETPA,
TepMOMETpHYE-
CKO€ TeJo, pe-
TIEpHBIE TOUKH.
[xama [ens-
cust. Hkaibt
@apenreiita u
Peomtopa. Ab-
comoTHas (Tep-
MOJHHAMUYe-
CKasl) IIKaja
TEMITEpaTyp.
AOGCOMOTHBIN
HyJIb TEMIIepa-
Typ. CBA3b MEX-
Iy Temmepary-
POl o mikane

TEMIIEpATyphl U3
rpaxycos Llens-
CHUSA B IPagyChl
KenbBuna

TPY OTHCAHUH TEIUIOBBIX
SIBJICHUH TTOHSTHS:
TEPMOJIMHAMUYECKON
CHUCTEMBI, COCTOSHHS
TEPMOJIUHAMUYECKON
CHUCTEMBI,TapaMETPOB
COCTOSIHUS
TEPMOJUHAMUYECKOH
CHUCTEMBI; TIPUBOJIUTH
HOpPUMEPHI TEIIOBBIX
SIBIICHUH,
JKCTIEPUMEHTOB, TIO]I-
TBEPKIAIOLIUX 3aBH-
CUMOCTh TEMIIEPATYPHIOT
CKOPOCTH JIBMKEHHUS
MOJIEKYII

(haKTaMu ¥ TUMOTE3AMU
IUTS UX OOBSICHEHHS,
TEOPETUUCCKUMHU
MOJICJISIMH M Pealib-
HBIMH 00BEKTAMU




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMH MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

ejieBast
Tema OcHoBHOE )gTaﬂomca Meranpexvernsie Hcnonb3oBanue
cofiep:kaHue MpeaMeTHbI o0opynoBaHuS
ypoxa PEAMETHBIC Pe3yJIbTaThI
PE3yIbTATHI PeryasiTHBHbIE Jmanoctisie
KommyHuKaTHBHBIE PEsyaLTATHL
Ilo3HaBaTebHbBIE
Henwcus u mo
a0COFOTHO
(TepmoHAMU-
JeCKOH) MIKajie.
JeMoHcTpanus
«3mepeHue
TeMIIepaTypbl»
BuyTpeHnnsis Kunernueckas u CdopmupoBats | 3nams: onpenencHie PeryasiTuBHbIC: YuUI- CaMOCTOSATENBHOCTD B JdemoHncTpanus
sneprus. Cro- MOTEeHIMATbHASL 3HaHUS O BHY- BHYTpEHHEH SHepruy, THIBaTh BbIIEJICHHbIE NpHOOPETEHNH HOBBIX «3MeHeHHne
COOBI M3MEHe- sHeprus. CoBep- | TpeHHEH >Hepruu, | sIBICHUA TeIUIonepe- yUUTENEM OPUEHTHPBI 3HAaHUI U IpaKTUye- BHYTpeHHel

HUSI BHYTpPEH-
Hell BHEPTUU

IICHHE PA0OTHI
CKaTBIM BO3IY-
xoM. BHyTpeHn-
HSIS SHEPTHSL.
YcnoBHoe 0060-
3HAYCHNE U e]IH-
HHUIIA BHYTPEH-
HEW SHEPIUH.
3aBHUCHUMOCTh
BHYTpEHHEN
JHEPTHH TeNa OT
€ro TeMrepary-
PBI, MacChl ¥ OT
arperaTHoro co-
crostamst. Crioco-

crocobax
W3MCHEHUS BHY-

TPEHHEH SHEPrUH.

Hay4wts: 00bsc-
HATh U3MEHEHHE
BHYTPECHHEU
SHEPTUH TeNa MpH
TemIomnepeaue u
paboTe BHENIHUX
CHIT,
aHaJIN3UPOBAThH
SIBJICHHE TETIO-
Tepeaym; CpaB-
HUBATb BUIBI

JlaY¥; CIUHUIBI U3ME-
peHus 1 0003HaYEeHHE
BHYTpEHHEH SHEPTUH,
CTHOCOOBI TeTIonepe-
JIaum.

Ymems: onuceiBaTh
TpoIIecC IpeBpare-
HUsI SHEPTHH TIPH B3a-
UMOJEHUCTBHH TEJI, U3-
MEHEHHS SHEPTHH TIpH
COBEpIICHUH PaOOTHI U
TeIIonepeaaue;
IMPUMCHATH 3HAHUA O
BHYTPEHHEH SHEPTUH
cnocobax e€ u3MeHe-

JIEHCTBUS B HOBOM
y4eOHOM MaTepuale B
COTPYTHUYECTBE C
YAUTETIEM.
Ilo3HaBaTebHBIE:
OTIPeNIeNATh TIOHATHS,
co371aBaTh 000011Ie- HU,
yCTaHABIMBATh AHAJIOTUH;
TOHUMATh Pa3TUUUS
MEK]Y HCXOHBIMU
(haKTaMu U TUMOTE3aMH
JUISL UX O0BSACHEHHS,
TEOPETH- YECKUMU
MO/ICJISIMU U peaJTbHBIMH
00bEeKTaMH

CKHMX YMECHMI

JHEPIrHH TeJia MPH
TPEHUH M YAapey».
JATYHK
TEMIIEPaTypBbl, 1BE
JIOCKH, JIBE
CBUHIIOBBIE ILIa-
CTUHKH, MOJIOTOK




[Inanupyemblie pe3yabTaThl 0CBOECHHSI OCHOBHO 00pPa30BaTENbHOI MPO-TPAMMBI
OCHOBHOT0 0011ero odpa3oBanus (B coorBeTcTBUU ¢ PI'OC)

Yuusepcaibubie yueOnble aeiicrpus (YY)

OcHoBHOE Hexenast HcenoanzoBanne
Tema conepranme YCTAHOBKA —— MertanpenmerHbie oGopyoBanus
ypoxa PEAMETHDIC Pe3yJIbTAThI
PE3yJIbTAThI PeryisiTuBHBIE JlmaHoCTHEIE
KOMMyHI/IKﬂTI/lBH]ﬂe PE3yILTATRL
Ilo3HaBaTeabHbBIE
OBl H3MEHEHHUS TeIuIonepeiayut; HUS B Pa3TMYHBIX CH-
BHYTpEHHe CaMOCTOSITENBHO Tyalusax
SHEPTUH Tea: pa3pabaTbIBaTh,
COBEpLICHHE pa- | MUIAHUPOBATH U
0OTBI 1 TeTIONe- OCYILIECTBIIATH
penada 9KCTIEPUMEHT IO
M3MEHEHHIO BHY-
TPEHHEH 3HEpruu
Kongexnus. Kousekuus B Cdopmuposatsb 3namy: onpeseneHne PeryasiTuBHbIC: yuu- PazBuTHe no3nasa- JdemoHcTpauus
Wznyuenue KUJKOCTSX U Ta- 3HaHUs O KOH- SBIEHUN KOHBEKLIMH, THIBATh BBIJICTICHHBIE TENBHOTO HHTEpeca K «[loraomenune
3ax. [Iepenoc BEKLUHN 1 U31y- W3ITyUYECHUS. YUHUTENEM OPUEHTUPDI ¢buzuke CBeTOBOIA

BEIL[ECTBA MIPU
xonsekuuu. O0-
pa3oBaHmeE Be-
TpoB. U3myue-
HHE DHEPTrUM Ha-

TpETbIMU TCIIAMU.

3aBUCH-MOCTh
SHEPTUU
W3IYYCHUS OT
TEMIIEPATYPHI
tena. CpaBHEHUE
M3ITy4eHUS
(TmormomieHuns)
SHEPIUU YEPHOU

YCHUU.

HayuunTs: Ha-
0Jr0/1aTh KOH-
BEKL[MOHHBIE T10-
TOKH B ) KUJKOCTAX
¥ ra3ax; 00bACHATH
MCXaHN3M KOHBCK-
UH, IPUYUHY
pa3u4YHON CKO-
POCTH KOHBEKIUU
B razax mu
SKUJKOCTSX;
CpaBHUBATH

Ymems: npuBonuTs
HpUMEpPB! KOHBEKIIUHH
M3ITYy4EHUST; Pacio-
3HaBaTh KOHBEKIUIO U
U3IIy4eHHUE CPEeIH
APYTUX BUJOB TEILIO-
nepenaur. OnuceBaTh
MEXaHH3M Iepeadn
SHEPTUU JAHHBIMU
criocobamu

JIEHCTBUS B HOBOM
y4eOHOM MaTepuae B
COTPYOHUYECTBE

C YUHUTENEM.
Ilo3HaBaTeJbHBIE:
OTIPENIENATh MOHSTHS,
co371aBaTh 000011~ HUS,
yCTAHABJIUBATH AHATOTUU

JHEPTHN»: JIBA
JIaTYMKa TEMIIE-
paTyphl, JiamIia,
JIMCT OeIol 1
4&pHOoit Oymard,
CKOTY




IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

ejieBas
Tema OcHoBHOE ;iTaHomca Meranpexvernsie HcnoanzoBanne
coepKaHue MpeaMeTHbI o0opyaoBaHus
yYpoka PEAMETHRIC pe3yJIbTaThI
PE3yJIbTATDI PeryasiTHBHbIE Jwanoctisie
KommyHuKaTHBHBIE PEsyaLTATHL
Ilo3HaBaTebHbBIE
U CBETIION ITO- SBJICHUS KOH-
BEPXHOCTAMU BEKIHUHU U U3y~
Tel. YCTPOUCTBO YeHHUS; Ha0JI0IaTh
tepmoca. Poib U3MEHEHUE
U3IY4YEeHUS U TEMIIEPATypPHI
JIPYTHUX BHUJIOB Tena, 00yCcIoB-
TEIUIONEPEAYnB | JIEHHOE TIOTJIO-
’KU3HM PAaCTEHUN U | IIEHWEM CBETO-
JKUBOTHBIX BOTO U3ITyYEHUS
JlabopaTopHast JlabopaTopHast Hayuurts: uccne- 3namy: yctpoiictBo u | PeryasiTuBHbIe: ma- CaMOCTOATENBHOCTD B Jlatunk Temnepa-
pabora Ne 3 pabora Ne 3. JI0BATh SBIICHUE OPUHIMI  JEHCTBHA | HHUPOBATh CBOM JEii- PHOOPETEHNH HOBBIX TYpbI, TEPMOMETP,
«CpaBHeHHe KO- TerIooOMeHa MpH | KaJlopuMeTpa. CTBHUS B COOTBETCTBHH C | 3HAHHUM U MpaKTHe- KaJIOpUMETP,
JIMYECTB TEILIO- CMEIIVBaHUN Ymems: npoBoauTs MIOCTaBJIEHHOM 3a/ja4ell | CKUX YMEHUI MEpPHBIA HUIMHIP
TBI IPH CMENIHN- XOJIOJTHOM Ha0JII0IeHNs IIpoLecca U YyCIOBHAMH €€ (MeH3ypKa),
BaHUU BOJBI ¥ Topsueil BoJpl; TEIUIoNEPENayH; peanu3anuu. nabopaTopHbIe
pas3Hoil TeMIe- BBIYUCIISTH KO- M3MEpSTH TeMIepat py Ho3naBaTesbHBIE: CTaKaHbl,
paTyps» JMYECTBO TEIUIOTHl | TOPAYEH U XONOJHON OCYILIECTBIATH (UKca- ropsyas u

BOJIBI; PACCUHUTHIBATH
KOJIMYECTBO TEILIOTHI,
HEO00X0IUMOE IS
HarpeBaHUs BOJIBIN
BBIJIETIAEMOE €10 IpU
OXJIAKIECHHUH; O0BICHATH
MPUYUHY

K0 HHpOpMauu 00
OKPY’KaroleM MHpPE
C IOMOIIIBIO HHCTPY-
menToB UKT.
KoMMmyHuUKaTHBHBIE:
OpTraHHU30BHIBATh
y4aebHOe COTpyIHIYE-

XOJIO/THAS BOJIa




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejieBas
Tema OcHoBHOE ;iTaHomca Meranpexvernsie HcenoanzoBanne
coAepKaHue MpeaMeTHbIe o0opyaoBaHus
ypoxa pea Pe3yJIbTaThI
PE3yJIbTAThI PeryisiTuBHBIE JwaHocTHLIC
KommyHuHKaTHBHBIE PesyILTATHI
Io3naBarenbHbIC
HEPABEHCTBA 3TUX KO- CTBO U COBMECTHYIO
JINYECTB TETIOTHI IEATENBHOCTD C YUH-
TENEM U CBEPCTHUKAMU;
paboTaTh HHIUBU-
AyaJIbHO U B TpyIIIE
JlaboparopHas JlaGoparopras Hayuuts: u3me- Ymems: nabnronatp PeryasiTuBHbIe: M1a- CaMOCTOSTENBEHOCTS B Jatuuk Temmepa-
pabora Ne 4 pabora Ne 4. PATH YICNBHYO TpoIIecc Teronepe- HHUPOBAaTh CBOM JICH- NpHOOPETEHNN HOBBIX TYpBI, TEPMO-
«M3mepenne TEIIOEMKOCTb JauM; PacCUUTHIBATH CTBHUS B COOTBETCTBHY C | 3HAHUI M MPaKTHYE- METp, KaJIOpH-
YAEJIBHOM Te- BELIECTBA; BbI- KOJIMYECTBO TEILIOTHI, [IOCTABJICHHOM 337a4€ll | CKHUX YMEHHIA METp, ropsyas
MI0EMKOCTH Be- YHUCIIATS I10- Heo0XoAMMOe 1S Ha- U YyCIOBHAMH €€ MXOJIOHAS BOJA,

oiecTBa»

TPENIHOCTh KOC-
BEHHOTO M3Me-
pEHUs YEeIbHON
TEMI0EMKOCTHU
BEIIleCTBA

TPEBaHUS BOJIBI U BBI-
JeIsIeEMOE IPU
OXJIaXKJICHUU TeJla,
TPUMEHATH YPAaBHEHHE
TEIJIOBOr0 OajaHca st
OIpeZieNeHUs YAEIbHOM
TEIMIO0EMKOCTU
BeIleCTBa

peanu3aiuu.
Ilo3HaBaTebHBIE:
OCYIIECTBIATH (hHKCa-
M0 MH(pOpMauK 00
OKPY>KaroIieM MHpE C
MOMOIIIBI0 HHCTPY-
meHToB UKT.
KoMMmyHuKaTHBHBIE:
OpTraHHU30BEIBATh
y4aeOHOEe COTpYIHIIE-
CTBO U COBMECTHYIO
JEATENBHOCTD C Y4HU-
TEJIEM U CBEPCTHUKAMU;
paboTaTh UHUBU-
JyanbHO U B TPYIITIE

MEpPHBIN LIH-
JUHJP, TPY3 LU~
JIMHAPUYECKHUH C
KPIOYKOM, HUTB,
3JIEKTPOHHBIE BE-
CHI




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMH MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

ejieBas
Tema OcHoBHOE IET&HOBKZ! Hcenoanzosanue
conepikanme y Tpexvernbie MeranpeameTibie 06opy/10Banus
yYpoka PEAMETHRI pe3yJibTaThl
pesyIbTaTel PeryasituBHbIC Jwanoctuie
pe3yJabTaThl
KommyHuKaTHBHBIE
Io3naBarenbHbIC
Paznen 4. UBMEHEHUE ATPEI'ATHBIX COCTOSHUU BELLIECTBA (6 4)
[InaBnenue u [InaBnenue TBEP- CdopmupoBathb 3namp: onpeneneHue PeryasiTuBHbIE: YuUI- PazButne nosnasa- ®poHTaTbHASA
OTBEP/ICBAHNE mbIx Ten. Temme- 3HaHWSA O IUIaB- SBJICHUH TUIaBIICHUS, THIBATh BBIJIETICHHBIE TENBHOr0 UHTEPECa K JadopaTropHas
KpHUCTaJINYe- paTypa miasie- JICHUU U OTBEp- OTBEPJECBaHUs, TEM- yUUTENEM OPUECHTHPBI ¢buzuke padota Ne 1.
CKHX BEIIECTB. Hust. OObsicHe- J€BaHNH Be- TIepaTypsl IUIaBICHNS, JEHCTBYS B HOBOM «Omnpenenenne
DpoHTaIbHBIE HUE IpoLecca LIECTB. YENBbHOH TEIIOTh yueOHOM MaTepHaie B YAeIbHOM Te-
71abopaTopHbIe IUIaBNEHNA C TOY- Hayuwuts: Ha- TUTaBIIEHUST; €JUHHILY COTPYAHHYECTBE C IVIOTHI IJIaBJIe-
paboTsl KU 3peHusl MoJIe- OnrozaTh 3aBU- U3MEPEHUS YAEIBHON YUHUTEIIEM. HHA JIbJA»: 1aT-
KYJSPHO-KHHETH- CHMOCTb TEMIIE- TeroTsl masieHus U e€ | Ilo3HaBaTe/ibHbIE: YUK TEMIIEpaTy-

4eCKOM TEOpUH
CTpOEHHUS Belle-
ctBa. Kpucramnu-
3auus. Temnepa-
Typa KPUCTaJLIH-
3aIuu.
[InaBnenue u
KpHUCTAJUTN3aIUS
aMOpP(HBIX Tell.
VienbHas Temuo-Ta
TIaBJICHUS:
ycioBHOE 000-
3HaueHHUeE, e/I1-
HHUIIA U3MEPEHH,
(buznueckuit
cmbici. opmyna

paTypsl Kpu-
CTaIINYECKOTO
BEIIECTBA [IPHU €ro
[LIaBJIEHUHU
(kpucranmuza-
IUH) OT BpEMe-
HY; BEIYHCIIATE
KOJIMYECTBO Te-
IUIOTHI B IPOLIEC-
ce Teronepe-
Jla4u TIpH TTaB-
JIEHUH U
KpHUCTaIlIH3a-
L[MH; OTIpeIe-
JIATH 110 TaOuIe
3HAYEHUS TEM-

(pU3UUECKHI CMBICT,
Gopmyny mnspacuéra
KOJIMYECTBA TEIIOTHI,
HEOOXOANMOTO IS

IJIaBJICHUA

KPUCTAJNIMYECKOTO
BEIEeCTBA ¥ BBIAEIA-

IOIETOCS TIPH €TO
OTBEPICBAHUM.

Ymems: mons3oBate-
¢ TadnuIaMy 3Haye-

HUI TeMIepaTypsl

TUTABJICHUS U yISTBHOM
TCIUIOTHI IIJIABJICHUS
BEIIECTB; O0BACHATD

Impouecc 1miaaBJjic-

OTIPeNIeNATh TIOHATHS,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CPE/ICTBA, B TOM YHCIIE
MOJEIIN U CXEMBI, I
petieHus 3a1a4

PBI, KaJOpUMETD,
cocy[ C TAlOLINM
JBJIOM, COCY L

C BOJIOM, DJIEK-
TPOHHBIE BECHI.
®poHTANbHAA
JadopaTtopHas
padora Ne 2.
«Oo0pa3oBanue
KPHCTAIIOBY.
MHUKPOCKOTI,
npoOupka

C HaCBILIEHHBIM
pacTBOpoM
JBYXPOMOBOKHC-
JIOTO aMMOHUS,




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejieBast
Tema OcHoBHOE ;iTaHomca Meranpexvernsie HcenoanzoBanne
coAepKaHue MpeaMeTHbIe o0opyaoBaHus
ypoxa pea Pe3yJIbTaThI
pesyJIbTaThI PeryisiTuBHBIE JwaHocTHLIC
KommyHuHKaTHBHBIE PE3YIbTATEL
Io3naBarenbHbIC
AT pacuéra Ko- neparypsl IJ1aB- HHS U OTBEPJIEBAHUS Ha IPEAMETHOE
JINYECTBA TEILIO- nenus u yaenasHod | ocHoBe MKT; cpas- CTEKJI0, CTEKISH-
Thbl, HEOOXOAMMO- | TEILIOTHI HUBATh MPOLECC I1JIAB- Has MaJI0UKa
O Ui IUIABNICHUS | ILJIABJICHUS Be- JICHUSI U OTBEP/ICBAHUS B
Tena. IECTBA; IIPUME- 3aBUCUMOCTH OT
®poHTanbHas HATb NOJTYyYCHHbIE | YJEIbHOU TEIIOTHI
naboparopHast 3HaHUS K IJIABJICHUS
paboraNe 1. PEIICHHUIO Ipa-
«OnpeneneHue (uyeckux 3amaq
YAENbHOM TEIIo-
ThI IJTaBJICHUS
JIBJAY.
@poHTanbHas
naboparopHas
pabora Ne 2.
«O0pa3oBanue
KPUCTAJIOBY»
Ucnapenue u [TapoobGpa3zoBa- CdopmupoBars | 3nams: onpeneneHme PeryasituBHble: PazBuTue no3nasa- JdemoHcTpauus
KOHJICHCALUS Hue. Mcnapenmue. 3HaHMA 00 UCMa- | SABICHUH MCTIAPCHUS 1 YUYUTBHIBATh BbIJIEIIEH- TEJIBHOTO UHTEpECA K «Hcnapenne

3aBUCHMOCTh PEHUU U KOH- KOH/JICHCAIINH, HAChI- HbIE YYUTENIEM OPUEH- ¢buzuke CIMPTA»: IaTUHK
CKOpPOCTH HCIIa- JICHCALUU. LIEHHOT0 T1apa. THDBI ICHCTBHUS B HO- TeMIepaTyphl,
peHUs OT poza Hayuuts: uccne- Ymemp: oOBSCHATb HA | BOM y4eOHOM MaTepu- npoOupka, Ju-
KUJKOCTH, III0- JI0BaTh 3aBUCHU- ocrose MKT mpo- aJjie B COTPYJHUYECTBEC CTOYKH Oymarw,
111311 €€ [TOBEPX- MOCTb CKOPOCTH IIECCHI UCTIAPEHHUS U YUUTETIEM. PE3UHKH, pa3HbIe

HOCTH U TEMIIC-

UCIIapCHUd 0T

KOHJIEHCALIUH U TPO-

CIHPTHI




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMH MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

ejieBas
Tema OcHoBHOE )gTaﬂomca Meranpexvernsie Hcenoanzosanue
cofiep:kaHue MpeaMeTHbI o0opynoBaHuS
ypoxa PEAMETHBIC Pe3yJIbTaThI
PE3yJIbTAThI PeryasiTHBHbIE Jmanoctisie

KommyHuKaTHBHBIE PEsyaLTATHL

Ilo3HaBaTebHbBIE
patypsl. [lonu- poJia JKUJIKOCTH, UCXOJISAIINE TIPU 3TOM Ilo3naBaTesibHBIE:
’KEHHE TeMIiepa- IJIOIAIH €€ TI0- M3MEHEHHS SHEPIHN; OTpeeNsITh TOHATHS,
TYpbI KUIKOCTH BEPXHOCTH U BBISIBIIATH M 00BsIC- co3/1aBaTh 0000IICHUS
TIpU UCTIApEHHUN. TEMIIEPATypPHI HATb (DaKTOPBI, BIHS-
Kongencanusi. IOIIKE HA CKOPOCTh
Hacpimennsiit HCIapeHus
nap. 3aBucu-
MOCTb JaBJIEHUS U
IUIOTHOCTH Ha-
CBILIEHHOTO M- pa
OT TEMIIEPATy-PBI.
HenacoieHHbIi
nap

Kunenmne. Kunenne. Tem- CdopmupoBats | 3uams: onpeneneHne PeryasituBHbIe: yun- CaMOCTOSATENBHOCTD B JdemoHcTpanus
VY nenvHas te- neparypa Kure- 3HaHUS O KWIe- | SIBICHHS KUIEHUS, THIBATh BBIJIETICHHBIE HpruoOpPETEHNH HOBBIX «H3yuenune

10T Tapo00-
pa3oBaHus

HHA. DHEPreTu-
4ecKUe NpeBpa-
IICHHS,
MPOUCXOISIINE B
nporiecce Ku-
MeHus. Y ean-
Hasl TerIoTa T1a-
poobOpazoBaHus
(KoHIEHCAITHH):
ycioBHOE 000-

HUM.
Hayuwurs: nccne-
JI0BaThb 3aBUCH-
MOCTB TEMIIEpa-
TYpBI *KHAKOCTH
npu €€ KUIICHUH
(xoHmeHcaIum)
OT BPEMEHU;
paccYUTHIBATH
KOJINYECTBO Te-

TEMIIEPATyPhl KUIIEHHUS,
YZIeNbHOH TEILIO- ThI
napooOpa3oBaHus;
SIAMHUITY H3MEPEHHUS
Y/IeNbHO# TETIOTHI a-
poobpaszoBaHus U eé
(r3MYecKuii CMBICIL
Ymems: o0bscHITE
IPOLIECC KUTICHUS Ha

yUUTENEM OPUEHTHPBI
JIEHICTBUS B HOBOM
y4eOHOM MaTepuase B
COTPYJHUYECTBE C
YUUTEJIEM.
ITo3naBaTejbHBIE:
OTIPENIETATh TTOHSTHS,
HCIIONB30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CPEACTBA, B TOM YHUC-

3HAaHUI W paKTHYe-
CKHMX YMECHMI

npouecca K-
MeHUs! BOABI».
JaT4UK TeMIepa-
TYpBI, ITATUB
YHUBEPCAJIBHBIH,
K0J10a CTEeKJISH-
Hasl, CTIUPTOBKA,
MoBapeHHast CoJb




HeseBasi ycTaHoBKa

IInanupyembie pe3yabTaThl OCBOEHHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPO-rPAMMBI OCHOBHOTO 00TIET0
obpazoBanus (B cooTBercTBHU ¢ PT'OC)

YHPIBepC‘rlJIbH])le y'leﬁm,le neﬁcmm{

T OcHoBHOE ypoka YY) Hcnoan3oBanneodopynoBaHus
cojepKaHue
¢ Mpexme|  Meranpen
M THBIE MeTHBbIE
a pesyt pesyabTar JInynoCTHBIE
pe3yJabTaThl
bTAThI bl
Peryasitus
HbIE
KommyHnuk
aAaTUBHbLIC
Ilo3naBate
JIbHbBIE
3HAYCHUE, IIJI0THI, HE0OXO- ocaoBe MKT; noan30BaThCs Je 3HaYeHue, eI | IIOTHI, HE0OXO- ocaoBe MKT; monn3oBaThcs
eJIMHULIa IUMoOe IJIs Ima- Ta0IMLEN 3HAUECHUH MOJIEJIN HHULIA U3Mepe- | AUMOe A Ia- Ta0IUIEH 3HA-YeHUI
nsMmepe- poobpazoBaHus TEMIEPaTypbl KUIIEHUS 1 u Hust, husnde- | pooOpazoBaHUS TEMIIEPATyPbl KUTIEHUS U
HUs, pu3Kue- | BellecTBa JaHHOU YJIEJIbHOM TEIUIOThI CXEMB, CKUM CMBICI. | BELIECTBA JAHHOM yIENBHOM TETIOTH Mapooopaso-
CKUIl CMBICIL. | MacChl; ONpeeiTh apooOpazoBaHMs KUAKOCTEH; JUIS ®opMmyra s | Macchl; ONPEAEIATh BaHUS KUIKOCTEH; CPABHUBATh
®dopmyna aj1s| 1o TadnuIe 3HaUe- CPaBHMBATD yJEIbHBIETEIIOTHI peuieHn pacuéra 110 Ta0JIMIIe 3Haue- YIENBHBIETEIIOTH TapooOpa3o-
pacuéra HUS TEMIIEPATypBhI napooOpa3oBaHus IS s 3a1a4 KOJINYECTBA | HHS TEMIIEPAaTypBbl BaHUs JUIA PA3IMYHBIXBELIECTB U
KOJINYECTBA | KUIIEHUS U YACIbHOU Pa3IMUHBIXBEIECTB U TIPOLECC TEIJIOTHI, KUIMEHUS U YIENBbHON | MPOLECC KUMEHHUS B 3aBUCUMO-
TEIUIOTHI, TETIOTHI ap000- KHIICHHA B 3aBUCUMOCTH OT HEO0OXOJUMOT | TETUIOTHI TAap0o00- CTH OT yJENbHOH TEIIOTHI
HEOOXOMMO | pa30BaHUS KUJI- YJEIbHOM TETIOTHI O JIJISl KATICHUS| Pa30BaHUs KUM- apoo0Opa30BaHuUs; OMPEALIIATH
IO JJIs KOCTeH; ycTa- napooOpa30BaHus; OMPEEIATH KHUJKOCTH 1 KOCTeH; ycTa- XapakTep TEIUIOBBIX IIPOLIECCOB
KUTICHUS HaBIIMBAaTh XapakxTep TEIJIOBBIX MPOIIECCOB BBI- HaBIIMBATh (HarpeBaHme, OXJAXKICHHE, K-
KUAKOCTA U | MEXKIPEAMETHBIE (HarpeBaHme, OXJIAXKICHUE, K- JISTISIONIETOCA| MEXKIPEIMETHBIE TIeHHEe, KOHACHCAITAS) 110
BbI- CBsI3U (PU3UKH U TIeHKE, KOHIEHCAIlHsA) TI0 pu €€ CBSI3H (PU3UKH U rpaduKy 3aBUCHMOCTH
JISTIAIONIErOC| MaTeMaTUKH Tpu TpauKy 3aBUCHMOCTH KOHJICH- MaTeMaThKu Mpu TeMIIEpaTypbl TeNla OT BPEMEHHU;
L TIpU €€ pelIeHun TeMIEpaTyphl Tejla OT BPEMEHH; caruun peleHun HPUMEHATH (HOpMyJTy ISt
KOH/JICH- rpad@UYeCcKuX 3a1a4 | IPUMEHATH GOPMYITY s rpaguIecKux pacuéra KoJIM4YecTBa TEeMIOThI,
caluu pacuéra KoJIM4YeCTBa TEILIOTHI, 3a1a4 HE00X0IMMOT0 IS TIpe-

HE00XOMMOTO JUIS TIpe-




IInanupyemblie pe3yIbTaThI 0CBOEHHS OCHOBHON 00Pa30BaTeIbHOI MPO-rpaMMbI
OCHOBHOT0 0011ero oopa3oanus (B coorBercTBHM ¢ PT'OC)

Yuusepcaibuble yueOnble geiicrpus (YY)

eaeBas
Tema OcHoBHOE CTAHOBKA M Hcnonb3oBanne
cofepikanme y Ipereriaie eranpeaMeTHbIe oGopy/ioBanus
ypoxa pen pe3yIbTaThl
pe3yabTaThl PeryasTuBHbIE JanocTible
€3yJbTaThbl
KommyHuKaTHBHBIE pesy
Io3naBarenbHbIC
BpALICHUs BELIECTBA B
Hap ¥ BBIIEIAOLIE- TOCS
TIIpH €T0 KOH/ICH-Calli1
BiaxxHocTh AbcomoTHast CdopmupoBats | 3uamsp: onpesencHue PeryasiTuBHbIC: yuu- V6ex1EHHOCTH B He- Jaruuk remnepa-
BO3JlyXa. BJIAKHOCTb BO3- 3HAHMSA O BIIAX- a0CONIOTHOM BIIAYKHO- THIBATh BBIJICJICHHBIE 00XO0IMMOCTH pa3yM- TypBbl, TEPMO-
®poHTanbHasA ayxa. OtHocu- HOCTH BO3/yXa. CTH BO3/yXa, OTHOCH- YUUTETEM OPUEHTUPDI HOT'0 MCHOJIB30BaHUA METp, MapJs, co-
naboparopHasi | TelbHas BIaX- Hayuwuts: onpe- TENBHON BIAXKHOCTH JENCTBUSI B HOBOM JOCTUKEHUH HayKU U CyJ C BOAOM
pabota HOCTb BO3/yXa. JEJATh 10 Ta- BO3/yXa. yueOHOM MaTepuane B TEXHOJIOTUH JUISl JaJlb-

®opmyna i
pacuéra OTHO-
CUTEJIbHOU
BIIA)KHOCTH BO3-
nyxa. Touka po-
cbl. BonocHoi
TUTPOMETP.
3HaveHHe
BJIAYKHOCTH BO3-
JIyXa JIsl KH3-
HEJEATETHHOCTH
yenoBeka. Pe-
IIEHNE 3a/1a4.
®poHTanbHas
JTabopatopHas
pabota «3me-

OJIHIIE TUIOT-
HOCTb HACHIILICH-
HOTO Mapa mnpu
pas3Hoi TemIe-
paType; aHau-
3UpOBAThH
YCTPOUCTBO U
NPUHIIUI JIeH-
CTBHS IICUXPO-
MeTpa, BOJIOC-
HOTO TUTPOME-
Tpa; U3MEPSTH
OTHOCHUTETHLHYTO
BJIa)KHOCTbH BO3-
JlyXa; aHaIlu3u-
pOBaTh BIMSHAC

Ymems: n3mepars or-
HOCUTENBHYIO BIIaX-
HOCTb BO3/lyXa C IO~
MOIIBIO ICUXPOMETPA;
OOBSICHSTH 3aBUCH-
MOCTb OTHOCHTEIBHOM
BJIQKHOCTHU BO3/lyXa OT
TEMIIEPATYPbI

COTPYTHUYIECTBE C
YUYUTEIIEM.
Ilo3HaBaTeJbHBIE:
onpez[emm) TIIOHATHA,
HCIIOJIb30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CPEJICTBA, B TOM YHC- JIe
MOJCIIN U CXEMBI, JJIs1
peleHus 3a1au

HEWUIIEro pa3BUTHs
YeJI0BEYECKOro 00-
[[ECTBA




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

IeneBas
Tema OcHoBHOE CTAHOBKA Henonb3oBanue
conepikanme y I Meranpeamernbie 06opy0Banust
yYpoka PEAMETHRIC pe3yJIbTaThI
PE3yIbTATHI PeryasiTHBHbIE Jmanoctaie
€3YJIbTaThl
KommyHuHKaTHBHBIE pesy
Ilo3naBaTejibHBIE
pEHUE BIAXKHO-CTH | BIAXKHOCTU BO3-
BO3IyXa» JlyXa Ha jK13He-
JIEeATEIbHOCTD
yeoBeKa
Paznen 5. TEIINIOBBIE CBOMCTBA )KUJIKOCTEU, 'A30B U TBEPJIBIX TEJI (4 1)
Cesi3p Mexny | 3aBHCHUMOCTb CdhopmupoBats | 3nams: NOHATHUS UJiC- PeryasiTuBHbIC: yuu- VOexnEHHOCTh B BO3- JdemoHcTpauus
napameTpamu JIaBJICHUS ra3a 3HaHUS 00 uje- aJIbHOTO Ta3a; u30Tep- ThIBATh BBI/ICJICHHbIE MO>KHOCTH MTO3HAHUS «H3MeHeHne
COCTOSIHUA ra- | JaHHOM MaccChl OT | aJbHOM rase, ra- MHYECKOT0, n300ap- YUUTEJIEM OPUECHTHPBI MPUPOIBI JAaBJIeHHs ra3ac
3a. [lpumene- | o0béma mpu 30BBIX 3aKOHAX. HOTO 1 U30XOPHOT'0 JEUCTBHS B HOBOM U3MeHeHHeM
HUE Ta30B MOCTOSIHHOU HayuuTs: uccne- MPOIECCOB; HOPMYITH- y4eOHOM MaTepuaie B 00béma npn
TeMIlepaType. J0BaTh JUIS raza POBKY 3aKOHOB boli- 11 | coTpyaHuuecTBe ¢ NOCTOSIHHOM
I'paduk moy- JTAHHOM Macchbl — Mapuortra, YUYUTEIIEM. TeMneparype»:
YEHHOM 3aBUCH- 3aBUCUMOCTH: [eii-JIroccaka, [lapns, Ho3naBaTesbHBIE: JATYUK JaBIe-

MocTH. O0BsIC-
HEHUE 3aBUCH-
MOCTH Ha OCHOBE
ITOJIOXKE-HHH
MKT. 3aBu-
CHUMOCTH 00BEMa
rasa JJaHHOH
MAcCCHI OT €70
TEMIIEPATYPhI
IPH TIOCTOSIHHOM
JABJICHUH, JIaB-

JIABJIEHHS OT
00béMa mpu 1o-
CTOSTHHOH TEM-
neparype, 00né-
Ma OT TeMmepa-
TYPbI IIPH
MMOCTOSHHOM
JIaBJICHUH, JaB-
JIEHHS OT TEMITE-
paTypsl mpu Mo-
CTOSIHHOM O0BE-

TPaHULIBI IPUMEHUMO-
CTH JAHHBIX 3aKOHOB.
Ymems: ommcriBaTh
OKCTIEPUMEHTHI, TIOJI-
TBEPKTAIOTIIE 3aK0-
HbI boiinst — Mapuor-
ta, ['efi-JIroccaka,
lapssi; 00OBACHATH
ra30BbIC 3aKOHBI Ha
OCHOBE TIOJIOKEHU I
MKT

OIIPEeNATh MOHATHS,
HUCII0JIb30BaTh 3HAKO-
BO-CUMBOJIMYECKHE
Cpe/CTBa, B TOM YHCIIE
MOJIENH U CXEMBI, IS
petieHus 3a1a4

HUS, TATYUK TEM-
neparypsl, mTa-
THB, COCYJ JUIS
JIEMOHCTpAIUU
ra30BBIX 3aKO-
HOB, HACcOC.
JdeMoHcTpanms
«H3menenue
JaBJIeHHus rasac
H3MeHEeHHEM
TeMIepaTypbl
NpPHU MOCTOSIH-
HOM




Tema

OcHoBHOE
cofiep:kaHue

IeneBas
YCTaHOBKA
ypoka

IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

IIpenmeTHbIE
pe3yJbTaThl

YHusepcanbHbie yueOuble geiicreus (YY)

MeranpeameTHbie
pe3yJabTaThl
PerynsitTuBHbIC
KommyHuKaTHBHBIE
Io3naBaTenbHbIC

JInuHOCTHBIE
pe3yabTaThl

Hcnonb3oBanue
o0opyaoBaHus

JIEHUS Ta3a JaH-
HOM MacChI OT
TEMIIEPATyPHI
TPH TIOCTOSTHHOM
obwéme. ['paduk
Ka)XI0TO TIPO-
mecca. O0BsiC-
HEHHUE KaXI0Iro
mpoiiecca Ha oc-
HOBE IOJIOXKe-
Huit MKT. [Ipu-
MEHEHME ra30B

B TEXHHUKE

Me; 0OBSICHSITH
9TH 3aBUCHMO-
CTH Ha OCHOBE
MOJIOXKECHU N
MKT; npumMeHsTh
MOTyYeHHBIE
3HAHUS K pele-
HUIO 337324

00bEéMe»: 1aT- YuK
JIABJICHUS, TaTUMK
TeMIepa- Typbl,
MITATUB, COCY UL
Jie- MOHCTpaL1X
ra- 30BbIX
3aKOHOB, TUHCHKA,
COCYJ1 CBOJION,
CIIUPTOB-KAa.
JdemMoHcTpauus
«H3meHeHue
o0béMa rasac
H3MeHEeHHEM
TeMIlepaTyphbl
NP NOCTOSIH-
HOM JIaBJICHUMY .
JATYHK JaBICHUS,
JATYAK TEMIIepaTy-
PBI, LITATUB, CO-
Cya ISl AEMOH-
CTpAaIUH Ta30BBIX
3aKOHOB, JINHEH-
Ka, COCYJ C BO-
JIOH, CIIUPTOBKA




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

IeneBas
Tema OcHoBHOE yeTaHoBKA Meranpexvernsie Henonb3oBanue
cofiep:kaHue ypoka MpeamerHbre odopynoBaHus
pe3yabTaTrhl
pesyIbTaTel PeryasituBHbIC Jwanocture
KommyHuHKaTHBHBIE PesyILTATHI
IMo3naBartesbHbIE
asnen 7. JJIEKTPUYECKHM TOK (14 u)
Cuna toka. AM- | Cuna Toka. Ye- Codopmupoath 3nams. onpeaeieHue PerynsiTuBHbIe: T1a- CaMoCTOsTeIFHOCTD B Jatuuk ToKa, am-
nepmetp. Jla- TIoBHOE 0003Ha- 3HAHUS O CHJIe CHUITBI TOKA; €THHHUILY HHUPOBATh CBOM JICH- MPUOOPETCHUH HOBBIX nepMeTp
OoparopHas YeHue U eJUHU- TOKa, mpubope U3MEPEeHUs CHIB TOKa | CTBUS B COOTBETCTBHMH C | 3HAHUH U NPaKTHYC- JIBYXIIPEIEITh-
pabota Ne 5 114 CWJIBI TOKA. JUTSL UBMEPEHUS e€ Qu3mdeckuii CMBICT; | MOCTABICHHOM 3a7auell | CKHUX YMEHHit HbI, UCTOYHHK
JonbHbIe 1 CHJIBI TOKA. hopmyry mis 1 yCTIOBHAMH € TIUTaHUsA, KOM-
KpaTHBIC ¢IMHH- Hayuuts: ompe- OIIpe/IeNIeHUs] CHJIbI peanu3anuu. IUTEKT MPOBOJIOB,
1Bl CUJTBI TOKA. IeIATh IEHY Jie- TOKA; IPHOOP YIS U3- Ilo3naBaTesibHBIE: PE3UCTOPHI,
Awmmepmerp — JICHUS IIKAJTBI MEpEHHUS CUITBI TOKA; OCYIIECTBIATH (hHKCa- KITIOY
nproop IS U3- aMIepMeTpa; npapuiia paboTsl ¢ uto nHpopMaIuu 00
MEPEHUSI CHITBI MBMEPSATH CHITY pubopoM. OKPY’KaroIeM MHpE C
TOKa, cocol ero | Toka Ha pa3nuy- Ymems: nonb30BaTh- CsI | TOMOIIBIO HHCTPY-
MOJIKJIIOUEHUS B HBIX Y4acTKax aMIIEpMETPOM JIJIs1 menToB UKT.
nens. Jla- ANEKTPUUECKON OIpeeNeHNs CIIIBI TOKa | KoMMyHHKAaTHBHbIE:
OopaTopHas pa- IETTH, 3aMUChl- B II€TIH; OIICHH- BaTh OpraHHU30BbIBATh
6ota Ne 5. BaTh PE3YJBTAT C pe3yNnbTaThl U3- y4eOHOe COTpyaHHYE-
«COopka srex- y4€TOM TMOTpel- MEpEHHUH; TIPUMEHATh CTBO ¥ COBMECTHYIO
TPUYECKOH IEMNH | HOCTU M3MEpe- (GopMyny s pacuéra IEATENbHOCTD C Y-
WU3MEpEHHE CUIIBI | HUS CHWJIBI TOKa TEJIEM U CBEPCTHUKAMUY;
TOKa Ha paboTaTh HHIUBU-
pa3InYHbBIX € JyajbHO 1 B TPYIIIIE
y4acTKax»
DJeKkTpudIecKoe | DIeKTPUIeCKoe ChopmupoBatrs | 3nams: oupeneneHue PeryasiTuBHble: T1a- CaMOoCTOSATEEHOCTS B JaTauk Hamps-
HanpsHKe- HaIpsDKEHUE. 3HAHUS O HATIPSI- HATPSOKEHUS; CIHHU- HHPOBATh CBOU JICH- MPHOOPETEHNH HOBBIX KEHHUS, BOJIBT-




Tema

OcHoBHOE
cofiep:kaHue

IeneBas
YCTaHOBKA
ypoka

IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

IIpenmeTHbIE
pe3yJbTaThl

YHusepcanbHbie yueOuble geiicreus (YY)

MeranpeameTHbie
pe3yJabTaThl
PerynsitTuBHbIC
KommyHuKaTHBHBIE
Io3naBaTenbHbIC

JInuHOCTHBIE
pe3yabTaThl

Hcnonb3oBanue
o0opyaoBaHus

Hue. BoabT-meTp.

VeaosHoe 000-

*KeHUH, TIprdo-pe

Iy U3MEPEHUs Hampsi-

CTBUA B COOTBCTCTBHU C

3HAHUM U NPaKTUYE-CKUX

METp ABYXIIpE-

JlaboparopHast | 3HaueHWE U eIH- IUISL U3Mepe-HUs KEHUS 1 ee Qr3nde- MOCTABICHHOM 3aJa-ueil | yMEHHI JENbHBIIA, HCTOY-
pabota Ne 6 HHLA HaIpsDKe- Harpsoke- HUs. CKHU cMBICT; QOpMy- Ty | U YCIOBUSIMHU €€ HUK UTaHUS,
Hus. BoneT™merp, Hayuwurs: pac- IUIsL OTIpeAeNICHUs peanu3auuu. KOMIUIEKT TIPOBO-
ero Ha3HaueHWe U | CUMTHIBATH 3HA- HaTPSKEHHS; PHOOP Ilo3naBaTesibHBIE: JIOB, PE3UCTOPHI,
crocob mosu- qeHus hu3mde- IUISL UI3MEPEHUs Ha- OCYIIECTBIATH UKCa- KJIIO4
KITFOUCHHS B CKUX BEJIMYUH, NPSOKEHUS; IPaBrIa U0 MHpOpMau# 00
tenb. Jlabopa- BXOJISIINX B paboThI ¢ MprOOpOM OKPY’KaroieM MHpPE C
TOpHas paboTa (bopmyy Hamps- Ymems: nonp30BaTh- 1 | TOMOIIBIO HHCTPY-
Ne 6. «M3mepe- JKCHMSI; M3Me- BOJIETMETPOM JIJI51 mentoB UKT.
HHUE HampshKe- PATH HarpsKe- OTIpeJeNieH s HaTps- KommyHukaTuBHbIe:
HUS Ha pa3ny- HHS Ha pa3iuy- JKEHHS B IIETH, OL[CHNU- OpTraHU30BHIBATh
HBIX y9acTKax HBIX Y4acTKax BaTh PE3yJbTAThI U3- y4eOHOe COTpyaHHYE-
3NEKTPUUYECKOH 3JIEKTPUUECKOMN MEpEHHUI; IPUMEHSTD CTBO U COBMECTHYIO
TICTTHD LIETIH; 3aMUChI- (bopmyny mns pacuera IEeATENbHOCTD C Y-
BATh Pe3yJbTaT C HaTPSKEHUS TENIEM U CBEPCTHHUKA- MU
y4€TOM morpeui- paboTaTh UHIUBU-
HOCTH H3Mepe- JyalbHO U B TpyIIE
HUSA
Comnpotusie- 3aBHUCHMOCTD ChopmupoBats | 3nams: onpenencHue PeryasTuBnble: yuu- CaMOCTOATENBHOCTD B JleMoHCTpaust
HHUE TIPOBOJHU-KA.| CHIIBI TOKA OT 3HaHUSA 00 AMEK- | AIMEKTPUIECKOTO CO- THIBATh BBIJICTICHHBIE NPHOOPETEHNN HOBBIX «Hccenona-

3akoH Omais
y4acTKa Ieru

HaIpKEHUA Ha
Y4YacTKe LIENH
IPU IIOCTOSIH-

TPUYECKOM CO-
HpOTI/IBJIeHI/II/I,
3akoHe OMma.

MPOTUBIICHUS; SAUHUITY
U3MEPEHHS COTPO-
THBIEHUS U € Pu3n-

YUYHUTENEM OPUEHTUPBI
JIEHCTBUS B HOBOM
y4eOHOM MaTtepuae

3HAHUH U NpaKTHYe-
CKHX YMEHUH

HHe 3aBHCHMO-
CTH CHJIbI TOKA B
NPOBOIHUKE OT
Hanps-




Tema

OcHoBHOE
coflep:kaHue

IeneBas
YCTaHOBKA
ypoka

IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

IIpeameTHbie
pe3yJIbTaThbl

YHuBepcanbHbie yueOHnble geiicreus (YY)

MertanpeaMeTHbIe
pe3yJabTaThl
PeryasituBHbIC
KommyHuHKaTHBHBIE
Io3naBarenbHbIC

JInuHoCTHBIE
pe3yJIbTaThl

Hcnonb3oBanue
o0opyaoBaHus

HOM COTIPOTHB-
nenun. Corpo-
THUBIIEHUE TIPO-
BOJHHKA. YcC-
JIOBHOE
o0o3HavYeHHE U
€IUHUIIA COTIPO-
tuBnenus. [pu-
poza 3neKTpu-
4eCKOro COMpo-
TUBJICHHUSL.

3aBHUCHMOCTBCHIIBI

TOKa
OT COIPOTHBIICHHUS
y4acTKa HEMu MpH
IIOCTOSTHHOM
HANpsKEHUU Ha
3TOM yYacTKe.
3akon Oma jis
y4acTKa IeMH.
Pemrenne 3amau

Hayuurts: uccne-
JIOBaTh 3aBUCHU-
MOCTH: CHJIBI TO-
Ka OT HarpsiKe-
HHS Ha Y4acTKe
LIETH [IPH T10-
CTOSTHHOM CO-
NPOTHUBJICHNUHY;
CHJIBI TOKA OT
CONPOTUBJICHUA
y4acTKa Lenu
IIPH ITOCTOSAH-
HOM HarmpsoKe-
HHUH Ha 5TOM
y4acTke; 00bsic-
HSTb IPUIUHY
BO3HUKHOBCHUA
COITPOTUBJICHUAB
NPOBOJHUKAX;
paCCUNTHIBATH
3HAYEHHs! BEJH-
YHH, BXOASIINX B
3akoH Oma 1st
y4dacTKa Lenu

4eCKHI cMBICT; (hop-
MYJIUPOBKY 3aKOHa
Oma ans yyacTka 1e-
IIH.

Ymems: 00bACHITH
[IPUYUHY BO3HUKHOBE-
HUS CONPOTUBIICHHUS;
ONpE/IENATh U CPaB-
HUBATh CONPOTHBICHUS
METAJUINYECKUX
MPOBOIHHUKOB TI0 Tpa-
UKy 3aBUCUMOCTH
CWJIbI TOKA OT HaIps-
KCHUS, BBIYUCIIATH
HEH3BECTHBIE BENYH-
HBI, BXOIAOIUEC B 3a-
koH OMa 17151 y4yacTKa
enu

B COTPY/IHUYECTBE C
YUHUTEIEM.
Ilo3naBaTebHBIE:
OHpe)lC.HHTI) TIOHATHA,
HCII0Ib30BaTh 3HAKO-
BO-CHMBOJIMYECKHE
CpeNCTBa, B TOM YHCIE
MOJZCIIN U CXECMBI, JJIA
peleHus 3a1a4

JKEHHS»: TATINK
TOKa, JATYHK Ha-
TPSOKEHHUS, Pe3u-
CTOp, peocTart,
MCTOYHHUK TINTA-
HUS, KOMIUTEKT
IPOBOJIOB, KITIOY




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMH MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

eJeBas
Tema OcHoBHOE )gTaﬂomca Meranpexvernsie Hcnonb3oBanue
cofiep:kaHue MpeaMeTHbI o0opynoBaHuS
ypoxa PEAMETHBIC Pe3yJIbTaThI
PE3yIbTATHI PeryasiTHBHbIE Jmanoctisie
KommyHuKaTHBHBIE PEsyaLTATHL
Ilo3HaBaTebHbBIE
JlaGoparopHas JlaGoparopHas Hayuuts: usme- Ymems: cobupatrs PeryasituBHblie: 1a- CaMoCTOSTENFHOCTD B JaTuuk ToKa,
pabota Ne 7 pabota Ne 7. PATH COTIPOTHUB- 3JIEKTPHYECKYIO IIeTh 10 | HUPOBATh CBOH JISH- MPHOOPETEHNH HOBBIX JaTYNK HATPSKE-
«W3mepenue co- | JeHne MpoBo- JMEKTPHIECKOH CXEME; CTBHUS B COOTBETCTBHH C | 3HAHWH U MpaKTUYe- HUSL, aMIIEpMETp
MIPOTHUBIICHUS JTHUKA TIPH TIO- MOJTE30BATHCS TIOCTaBJIEHHOM 3a/layell | CKUX YMCHHU JIBYXTIPEIEITb-
MPOBOJIHUKA NP | MOIIHU M3MEPUTETbHBIMU U yCJIOBUAMH €€ HBIH, BONTBTMETP
TIOMOIIN BOJIBT- BONIBTMETPA U prOOpaMHU IS OTIpe- peanmuzanuy. JIBYXTIPEIEITb-
MeTpa 1 aMmmep- ammepMeTpa JIeTIeHUs! COMPOTHUBIIE- Ilo3naBaTesibHBIE: HBIH, pe3UCTOpHI,
MeTpa» HUS IPOBOTHUKA OCYIIECTBIATH (UKCa- WCTOYHHUK TIUTA-
U0 MHpOpManu# 00 HUSl, KOMIIEKT
OKpY>KaroleM MHpE C TPOBOJIOB, KITIOY
MOMOIIIBI0 HHCTPY-
mentoB UKT.
KoMMmyHukaTHBHBIE:
OpTraHHU30BHIBATh
y4ebHOe COTpyIHIYE-
CTBO ¥ COBMECTHYIO
IEeATENbHOCTD C Y-
TENEM U CBEPCTHUKAMU;
paboTaTh HHIUBH-
IyanbHO W B TPYTITIE
Pacuér compo- | YnensHoe co- CdopmupoBars | 3uams: onpeneneHne PeryasiTuBHbIE: CaMocCTOATENHOCTD B Jatunk Toka,
THBJICHUST TIPO- | TIPOTHUBIICHHE 3HaHUA 0 pacuéTe | yAETHHOTO COMPOTHB- TUIAHUPOBATh CBOU MPHOOPETEHNH HOBBIX peocTaT, HCTOYHHK
BOJIHUKA. NPOBOJHKKA. 3a- | CONPOTHUBIICHUS | JICHWS IPOBOJHHKA,; JEWCTBUS B COOTBET- 3HAHUN U PAKTHYE- MIUTaHUS, KOMIUIEKT
Peocrarsr. BHUCHUMOCTB CO- MIPOBOIHUKA. SIUHUIYY W3MEPeHHs CTBHUM C IOCTABJICHHON | CKMX yMEHUWH TPOBOJIOB, KITFOY

Jlaboparop-

MMPOTUBJICHUA

YACIBbHOTO COIIPOTUB-

3a7a4el u ycio-




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejeBast
Tema OcHoBHOE ;iTaHomca Meranpexvernsie Henonb3oBanue
coAepKaHue MpeaMeTHbIe o0opyaoBaHus
yYpoka pen pe3yJIbTaThI
pe3yIbTaThI PeryasituBHbIC Jwanocture
KommyHuHKaTHBHBIE PesyILTATHI
IMo3naBartesbHbIE
Has paboTa TPOBOAHMKA OT Hayuurts: uccie- JIEHWS TIPOBOJHUKA MEE | BUAMH €€ peanusa-
Ne 8 €T0 Y/IeTbHOTO JI0BaTh 3aBUCH- (bU3NUECKIH CMBICIT; LUH.
CONPOTHBJIEHUH, MOCTb COIPO- (Gopmyny as pacuéra IMo3naBaTesibHBIE:
JJIMHBI IPOBO- THBJICHHUS [IPO- COIIPOTUBJICHUS OCYIIECTBIATH (hHKCa-
JHVKa ¥ TJI0IIa- BOJIHMKA OT €ro MIPOBOJIHUKA. M0 MH(pOpMauu 00
JU €T0 Iorepey- YIEJIBHOIO CO- Ymemp: BoruncnaTh OKPY>KaIOIIEeM MUPE C
HOTO CEYCHHUSL. MPOTUBIICHUS, COIMPOTUBJIECHUE TIPO- MTOMOIIBIO HHCTPY-
Peocrathl. JUIVHBI TIPOBO- BOJHMKA; 0OBICHATE mentoB UKT.
YerpoiictBo JHUKA ¥ II0LIa- YCTPOMCTBO U MPUH- KomMmyHukaTuBHbIE:
MIOJI3yHKOBOT'O JIM €ro nomepey- LU JIEACTBUS PeocTa- YMEHHE OPraHU30BbI-
peocrara 1 060- HOTO CCYCHUS; Ta; PEryJIupoBaTh CHILY BaTh y4eOHOE COTpPY/-
3HA4Y€HUE €ro Ha BBIUNCIIATE CO- TOKa B LIEIH C T10- HUYECTBO U COBMECT-
cxeme. Jlabopa- IIPOTUBJICHUE MOWUIBIO peocTarTa HYIO JEATENBHOCTD C
TOpHast pabo- MIPOBOJHUKA,; YUYUTENEM U CBEPCTHU-
ta Ne 8. «Pery- OOBSICHATH Kamu; paboTaTh HHAU-
JIMPOBAHUE CHIIBL YCTPOMCTBO U BUJlYaJIbHO U B IPYyIIIE
TOKa B LIETH C OPUHLMI AeH-
MTOMOILBIO PEO- CTBUS PEOCTATA;
cTaTa» peryiaupoBaTthb
CHIIY TOKA B Lie-
I C IIOMOILBIO
peocTara
ITocnenosa- ITocnenosarens- Codopmuposats 3namp: 3aKOHBI 1O~ PeryasiTuBHbIe: 1U1a- CaMOoCTOSATEEHOCTS B Jatuuk ToKa,
TEJIBHOE CO- HOE COEJIMHEHUE 3HaHU O 3aK0- CJIEIOBATEIIBHOIO CO- HHUPOBATh CBOU JIEH- TIPHOOPETEHNN HOBBIX

JaTYMK HaIpsKe-




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMH MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

ejeBas
Tema OcHoBHOE IET&HOBKZ! M Hcenoanzosanue
cofiepkanue y €TanpeIMETHbIE o06opyn0Banus
ypoka Ipenmernbre pesyJIbTaThI 1
HYHOCTHBIE
PE3yIbTATHI PeryasiTHBHbIE CIVIETA
JILTATHI
KommyHuKaTHBHBIE pesy
To3naBaTeabHbIE
¢IMHEHHE TIPO- MPOBO/IHMKOB. Hax Mocje10Ba- ¢IIMHEHHUS TIPOBOJIHKM-KOB. | CTBHS B COOTBETCTBHMM C | 3HAHWH WM MPAKTHYECKUX | HHA, aMIIEPMETD

BOAHUKOB. Jla- Cuna Toka, Ha- TEJBHOTO COeIU- Ymems: 0OBSCHITD MOCTABICHHOM 3aaueil | ymeHuil JBYXIIPEIENb-
6oparopHas HpsDKEHUE U CO- HEHUs [IPOBOJ- 0COOEHHOCTH TI0CIIe- U yCJIOBHUAMH €€ HBIH, BOIBTMETP
pabora Ne 9 IPOTHUBIICHUE B HUKOB. JOBaTEeIbHOTO COeIHU- peanu3anuu. JOBYXIIpEEIIb-
IeMH U Ha 0T- Hayuurts: uccie- HEHUS TIPOBOIHHUKOB; IMo3naBaTtesbHbIE: HBIH, PE3UCTOPHI,
IENbHBIX €€ JI0BaTh MOCTIE- IPUMEHATh 3akoH OMa | ocymecTBuiTh huKca- UCTOYHUK NHUTa-
yJacTKax npu JI0BaTeIbHOE JUIS yYacTKa ey 1 U0 MHpOpMau# 00 HHUSI, KOMIUIEKT
HOCIIEA0BaTEb- COEAMHEHHE 3aKOHBI I10CTIE- OKpY>KaroleM MHpe ¢ IIPOBOJIOB, KIIIOY
HOM COeJIuHe- MPOBOJHUKOB; JOBATENBHOTO COENU- MOMOLIBIO HHCTPY-
Hu. Jlabopatop- | U3MepsTh cHy HEHUSA U1 PELICHUS] mentoB UKT.
Has pabota Ne 9. TOKa ¥ HaIpS- 3a1a4; coOMpaTh KommyHukaTus-
«3yuenue mo- ’KEHHE; BBIUUCIIATH | HJIEKTPUYECKYIO IIeNb M | Hbl€: OPraHU30BbI- BaTh
CJIe/J0BaTEbHO- COIIPOTHBIICHUE | MPOBEPATH SKCIEPH- yueOHOe coTpya-
0 COEAMHEHHS MIPOBOJHHKA MEHTaJIbHO 3aKOHO- HUYECTBO U COBMECT-
TPOBOJTHUKOBY MEPHOCTH I10CJIe10Ba- HYIO AESITENIbHOCTD C
TEJBHOTO COCIUHEHHS YUYHTENEM U CBEp-
CTHHMKaMH; paboTathb
WHJIUBHU/YalbHO U B
rpymnie
[apannensHoe [MapannensHoe CdopmupoBars | 3namp: 3aKoHBI ma- PeryasituBHbIe: 13- CaMOCTOATENBHOCTD B JlaTumk Toka,
COEJIMHEHHE COeIMHEHHE 3HAHUSA O 3aKOHAX | PaUIEIIBHOTO COEMH- HHUPOBATh CBOM JIEH- MPHOOPETEHNH HOBBIX JIATYHK HAIpsKe-
HPOBO/IHUKOB. MIPOBO/IHHKOB. MapauIeIbHOIO | HEHHS MPOBOJHHUKOB. CTBHS B COOTBETCTBHU C | 3HAHWH M PAKTHYe- HUSL, aMIIEPMETP
JlaboparopHas Cwuna ToKa, Ha- COETMHEHUS Ymems: 0OBIACHATDH MOCTaBJIEHHOM 3a/ladell | CKUX YMEHHU JIBYXIIPEIEIIb-
pabora Ne 10 TPsDKEHUE U CO- MIPOBO/IHHKOB. 0COOEHHOCTH Mapa- U YCIOBHAMH €€ HBIii, BOJIBTMETP
TPOTHBIIEHHUE B JIENIBHOTO COeIMHEHUS] peanusanuu. JOBYXIIpEEIIb-




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejleBasi
Tema OcHoBHOE IiTaHOBKa HcenoanzoBanne
cofepkanue y Meranpenmernbie obopy1oBanus
ypoka Ipeamernbie pe3yabTaThl
pe3yIbTaThI PeryasituBHbIC Jwanocture
€3yJIbTaThl
KommyHuHKaTHBHBIE pesy
Io3naBarenbHbIC
LIEMH U Ha OT- Hayuuts: uccne- [IPOBOJHUKOB; IIPUMe- ITo3HaBaTeNbHBIE: HBI, PE3UCTOPBI,

NEeNbHBIX €6
y4acTKax Mpu

JIOBaTh mapai-
JIEJILHOE COeIn-

HATB 3ak0oH OMa J1s
y4acTKa IEMd ¥ 3aKOHBI

OCYIIECTBIATH (hHKCa-
M0 MH(pOpMauu 00

HMCTOYHHUK ITMTaA-
HHA, KOMIUIEKT

napauieIbHOM HEHHE POBOJ- apauIeIbHOTO OKPY’KarolleM MHpe TPOBOJIOB, KITIOY
COETMHEHUU HHUKOB; U3MEPATh | COeIUHEHHUs JJIs pe- C MOMOIIBIO HHCTPY-
MPOBOAHUKOB. CHILy TOKa U menus 3axaq; cooupars | mentoB MKT.
JlabopaTopHast HaInpsDKEHHE; JIEKTPHYECKYIO el B | KoMMyHUKATHBHBIE:
pabota Ne 10. BBIYHCIIATD MIPOBEPSITH OpPTaHHU30BHIBATh
«M3y4enne ma- COIIPOTHBIICHUE 9KCIEPUMEHTAILHO y4eOHOe COTpYIHU-
pajlIeIbHOTO MIPOBOIHHKA 3aKOHOMEPHOCTH I1a- YECTBO U COBMECT- HYIO
COCAMHEHHS paIENBHOTO COEIH- JESTENbHOCTD C
TIPOBOTHUKOB) HEHHUs YUYHUTENEM H CBep-
CTHHKaMH; paboTaTh
WHIWBHIYaIbHO U B
rpymrme
PaGota n Mmomi- | Pabota u mom- CdopmupoBats | 3nams: oupeneneHue PeryasituBHbIe: 1I1a- CaMOCTOSATENBHOCTD B JlaTumk ToKa,

HOCTB JIEKTPH-
YECKOT0 TOKA.
3akoH [ xoy-ns
— Jlenna.
JlabopaTopHast
paborta No 11

HOCTB DJIEKTPH-
YECKOI'0 TOKA.
Emunaunet pabo-
ThI ANEKTPUYE-
CKOI0 TOKa:
1]k, 1Br-uul
kBT ' 4, equHu-1Ia
MOIIHOCTH
ANEKTPUYECKOTO

3HaHUS 0 pado-
TE ¥ MOIIIHOCTH
3NEKTPUYECKOTO
TOKa, 3aKOHE
Jxoyna — Jlen-
na.

Hayunts: 00bsc-
HSTH SIBJICHHUE
HarpeBaHus

PaboTBI U MOIITHOCTH
3TIEKTPHYECKOTO TOKA,;
eIMHHLIbI U3MEPEHHS
paboTBI M1 MOIITHOCTH
3NEKTPUUECKOTO TOKA U
nX (U3NYECKUIT CMBICIT;
¢dbopmyny st
ompeneneHust paboTs 1
MOIL[HOCTH 3JIEKTPH-

HHUPOBATh CBOM JICH-
CTBHUS B COOTBETCTBHH C
ITOCTaBJICHHOH 3a1a4uci
1 yCIIOBUSIMHU €€
peanu3anuu.
ITo3naBaTebHbIE:
OCYIIECTBIATH (UKCa-
M0 MHpOpManuu 00
OKPYKAIOIIIEM MHUPE C

NpHOOPETEHHH HOBBIX
3HAHUH U paKTHye-
CKHX YMEHHI

JATYUK HaIpsKe-
HUS, aMIIEPMETP
JIBYXITPEAEIb-
HbIH, BOJIBTMETP
JIBYXITPEAEIb-
HBIH, JTaMITOUKa,
WCTOYHHMK ITUTA-
HUS, KOMILJIEKT
IPOBOJIOB, KIIHOY




IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

IeneBas
Tema OcHoBHOE yeTaHoBKA Meranpexvernsie HcnoanzoBanne
coepKaHue MpeaMeTHbI o0opyaoBaHus
yYpoka PEAMETHRIC pe3yJIbTaThI
PE3yJIbTATDI PeryasiTHBHbIE Jmaoctusie
KommyHuKaTHBHBIE PEYIbTATRI
Ilo3HaBaTebHbBIE
toka: 1 Br. Cuér- | mpoBogHUKA YeCKOTO TOKa; IpHO0- MOMOUIBIO HHCTPY-
YUK HJIEKTpUYe- JIEKTPUUECKUM PBI I U3MEPEHUS mentoB UKT.
CKOM SHEPIHHU. TOKOM; paccuu- paboTbl, Gpopmynu- KommyHukaTuBHbIe:
Harpesanue THIBATh 3HAYEHUS | POBKY 3akoHa /[xoy- OpTraHU30BHIBATh
MIPOBOJHUKOB buznueckux 11— JleHna. yueOHOe COTpyAHIYE-
IEKTPUUECKUM | BENMYHH, BXOJA- Ymems: 00bsCHATH CTBO ¥ COBMECTHYIO
TOKOM. 3aKOH IMX B JOPMYIly | SBJICHUE HArpEeBAHUS IeSTENbHOCTD C Y-
Jxoynst — Jlen- | paGoTsl U MowL- HPOBOJHHKA AJIEKTPU- TENEM U CBEPCTHHKA-
na. Jlabopatop- HOCTHU 3NIEKTPH- YECKHUM TOKOM; pac- Mu; paboTaTh UHAUBHU-
Hasi paboTta YECKOI0 TOKA, CUUTHIBATh 3HAYEHUS IyanbHO U B TPyIIIE
Ne 11. «M3mepe- 3akoH J[xoy- (U3UYECKUX BETNYNH,
HHE pabOTHI 1 11 — Jlenna; BXOJSIIUX B (DOPMYIIBI
MOIIHOCTH 3J1€K- | HCCIeNOBaTh 3a- | PabOTHI U MOIHOCTH
TPUUYECKOTO TO- BHUCHUMOCTb TEM- 3EKTPUYECKOTO TOKA,
Ka» HiepaTypsl Ipo- 3akoH J[xoyns —
BOJHHKA OT CH- bl | JleHna
TOKa B HEM
Paznen 8. 9JIEKTPOMATHUTHBIE ABJIEHUA (7 u)
[locTosiHHBIE ITocTosiHHBIE CdopmupoBats | 3uams: onpeneneHue PeryasituBnbie: PasButHe no3Hasa- JleMoHCTpaust
MarHuThel. Mar- MarauThl. Ecte- 3HAaHWS O TIOCTO- | TOHATHH: CEBEPHBIN U YUUTHIBATH BBIJIENCHHBIE | TENBHOTO MHTEpeca K «H3mepenne

HHUTHOC I10JI€

CTBEHHBIE U HUC-
KYCCTBEHHbIE
MarauTel. Ha-
MarHu4uBaHue

SHHBIX MAarHUTax,
MAarHUTHOM IIOJIE.
HayuwnTs: Ha-
Oronath B3au-

I0KHBII MArHUTHLIE
I10JII0Ca, MArHUTHOE
TI0JI€, THHAM MarHuT-
HOW MHIYKIUH; KaK

YUHUTENIEM OPHEHTUPBI
JIeHCTBHUS

B HOBOM y4eOHOM
Marepuaie B COTpy/-

¢dusuke.
Y0ex1EHHOCTD B BO3-
MOXHOCTH ITO3HAHUA
MIPUPOIBI

moJIsA IMMOCTOAH-
HOI'0 MarHUTa».
JaTYuK MarHuT-
HOro 1moJi, 1mo-
CTOSIH-




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejieBast
Tema OcHoBHOE ;iTaHomca Meranpexvernsie Henonb3oBanue
coAepKaHue I o0opyaoBaHus
ypoxa PEAMETHbIE Pe3yJIbTaThI
PE3yJIbTAThI PeryisiTuBHBIE Jmanoctaie
KommyHuHKaTHBHBIE PesyILTATHI
IMo3naBartesbHbIE
’KeJes3a B Mar- MOJEICTBHE T0- B3aUMOJICHCTBYIOT MO~ HUYECTBE C YUUTEIIEM. HbI MarHUT HO-
HUTHOM TIOJIE. CTOSTHHBIX Mar- CTOSTHHBIC MAaTHUTHI. IMo3naBaTeabHbIE: JIOCOBOM
MarnutHsie mo- HUTOB; OTIpee- Ymems: 00bACHITH OTIPE/ICIATh TIOHSTHS;
mtoca. Bzaumo- JSITh TOJFOCA B3aUMOJEICTBHE 110~ YCTaHABIKMBATH aHA-
JICUCTBHE Mar- MTOCTOSTHHBIX CTOSIHHBIX MarHUTOB; JIOTHH; IOHUMATh Pa3-
HHUTOB. MarHuTHOE | MAarHUTOB IO Ha- aQHATM3UPOBATH U JIUYUST MEXIY UCXOI-
noe. TIPaBJICHUIO JTU- CTPOUTH KAPTHHBI TUHUN | HBIMH (DaKTaMH U TH-
MaruuTHas uH- HHUI MarHuTHOM HHIYKIUHA MarHUTHOTO MOTE3aMU JJI KX
aykuus. Jluauu UHAYKIUH W TI0JIsT 00BSCHEHUS, TEOpe-
MAarHUTHOH MH- HaIpaBJcHUE THYECKIMH MOJICIISIMUH
nykiuu. Ha- BEKTOpa MarHWT- peanbsHBIMU 00BEK-
TpaBJICHHE JIH- HOW MHAYKITAU 110 TaMu
HUN MarHUTHOM W3BECTHBIM
uaaykun. Of- [TOJTIFOCAM Mar-
HOPOJHOE Mar- HUTA; CTPOUTH
HUTHOE 110J1e n300pakeHus
MAarHUTHBIX [O-
Jiel HOCTOSHHBIX
MAarHuTOB C I0-
MOIIBIO JINHUA
MAarHUTHOW MH-
TTyKITAA
JlabopaTtopHas JlaGoparopHas CdopmupoBath 3nams’ 0 CymeCTBO- PeryasiTuBHble: T1a- CaMOoCTOSATEEHOCTS B JlaT4nk MarHuT-
pabora Ne 12. pabora Ne 12. 3HaHMA O Mar- BaHWU MarHUTHOTO HHUPOBATh CBOU JICH- MPHOOPETEHNH HOBBIX HOT0 10JIs, 110-




Tema

OcHoBHOE
cofiep:kaHue

IeneBas
YCTaHOBKA
ypoka

IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

IIpenmeTHbIE
pe3yJbTaThl

YHusepcanbHbie yueOuble geiicreus (YY)

MeranpeameTHbie
pe3yJabTaThl
PerynsitTuBHbIC
KommyHuKaTHBHBIE
Io3naBaTenbHbIC

JInuHOCTHBIE
pe3yabTaThl

Hcnonb3oBanue
o0opyaoBaHus

MarnutHoe 1o-Jie
SeMiu

«M3y4yenue mar-
HHUTHOTO TIOJIS

HUTHOM I10JIE
3eMIn.

mojsg 3eMid; OcoOeH-
HOCTM MArHUTHOIO IO-

CTBUA B COOTBCTCTBUU C
MOCTAaBIIEHHOH 3a1a-4el

3HAHUH U NPAKTUYECKUX
YMEHUU

CTOSIHHBIN Mar-
HHT TI0JIOCOBOH,

MTOCTOSTHHBIX Hayuuts: uccne- | st 3emunn. U yCJIOBHUAMH €€ JMHEeHKa u3Me-
MarHuTOBY. I0BaTh CBOHCTBA | Ymems: uccnenoBatb peanu3anuu. puTenbHas
MarnuTHOE TOJIe | MOCTOSHHBIX CBOMCTBA MIOCTOSIHHBIX Ilo3naBaTesibHBIE:
3emny. MarHuT- | MarHuTOB; MOMy- | MarHUTOB; MOJy4YaTh OCYIIECTBIATH UKCa-
HBIE TTOJIIOCHI 9aTh KAPTUHBI UX | KapTHHBI UX MarHWT- uro uHpopMauu 06
3emny. MarHuT- | MarHUTHBIX MO- HBIX [TOJIEN OKPYKAaIOLIEM MHUPE C
HbIE aHOMaJTHH. nei MOMOIIBIO HHCTPY-
Maruursble 0y- menToB UKT.
pH KoMMyHHKaTHBHbIE:
OpTraHU30BHIBATh
yueOHOe COTpyAHHYE-
CTBO U COBMECTHYIO
HeATeNbHOCTh C YUH-
TENIEM U CBEPCTHHUKA- MU
paboTaTs UHINBU-
AyaJbHO U B TPYIIE
MarnutHoe mo-ne| OmnbIT OpcTena. Cdopmuposathb 3namp: cUIOBYIO Xa- PeryasituBHbIe: yun- V0ex1EHHOCTh B BO3- JdemoncTpauust
3eKTpHye- ckoro| B3ammocBssb 3HaHUA O Mar- PAaKTEPUCTHUKY Mar- THIBATh BBIJIETICHHBIE MO’KHOCTH IO3HAaHHA «H3mepenne
TOKa MarHUTHBIX T0- HUTHOM TIOJIE HHUTHOTO TIOJIS; OTIpe- yUHUTENEM OPUEHTUPHI MIPHPOIBI MATHHUTHOIO

7€l U IBUXKY-

IIUXCS ANEKTPHU-
YECKHX 3aps0B.
MarnutHoe none

JIIEKTPUYECKOTO
TOKa.

Hayuurts: nposo-
JUTb DKCIIEPU-

JEIICHUE MOYJIsl UH-
JTYKLUH MarHUTHOTO
1oJs; €€ eqUHUILy U3-
MEpEHUSL.

JIENCTBUS B HOBOM
y4eOHOM MaTepuaine B
COTPYAHHYECTBE C
YUUTENIEM.

M0JIs1 BOKPYT
NPOBOIHUKA C
TOKOMY: JaTYUK
MarHUTHOTO 0~
JI51, 1Ba




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejeBast
Tema OcHoBHOE IiTaHOBKa HcenoanzoBanne
cofepKanue y H Meranpenmernbie 00opy0Banus
ypoka PEeIMETHbIE pe3yabTaThl 1
HYHOCTHBIE
PE3yJIbTAThI PeryisiTuBHBIE
Pe3yJbTaThI
KommyHuHKaTHBHBIE
Io3naBarenbHbIC
MIPOBOJIHUKA C MEHTBI, JOKa3bl- Ymems: onpenenats IMo3naBaTesibHBIE: IITaTHBA, KOM-

TokoM. IIpaBuso
OypaBunka. ['n-
note3a Ammepa

BarolIMe Cylle-
CTBOBaHHE Mar-
HHUTHOTO TIOJIS
BOKpYT IIPOBOJ-
HHKA C TOKOM;
ONpeeNATh Ha-
TpaBJicHAUE JH-
HUI1 MarHUTHOM
VHJIyKIIMH Mar-
HHUTHOTO TIOJIS
HOCTOSIHHOTO TO-
Ka, MCTIOJB3Ys
npasuio Oypas-
YHKa

HaIpaBJeHUE JTUHUN
MAarHUTHON HHAYKLHH
MarHuTHOTO OIS 0-
CTOSIHHOTO TOKa 1 Ha-
NpaBIICHHE TOKA B
MPOBOIHUKE MO Mpa-
BUITy OypaBunka

OTIPE/IETATH TIOHSTHSL;
yCTaHABJINBATh AHA-
JIOTHH; IOHUMATh pa3-
JNYHS MEXKITY UCXO-
HBIMH (paKTaMH U TH-
MoTe3aMu IS UX
00BsICHEHU S, Teope-
THYECKHUMHU MOJIETISIMUM
peabHBIMU 00BEK-
TaMu

IJICEKT IIPOBOJOB,
HCTOYHHUK TOKa,
KJIIo4




9 kJacc

IInanupyemble pe3yJabTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTeNbHOIl Mpo-
rpaMMBbl 0CHOBHOTI0 0011ero odpasosanus (B coorBercTBHU ¢ PI'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

JKCHUC CBA3aH-

JICHUA; TIpUME-

ONnpeacIATL MOHATUA,

Tema OcHoBHOE ;i:::;?:; M Hcenoanzosanue
cofiep:kaHue MpermeTHbIe €TapeIMETHLIE o0opynoBaHuSA
ypoka pea pe3yJbTaThl 1
PesyIbTaTRL PerynsitTuBHbIC IHAHOCTHBIE
KommyHuKaTHBHBIE pesyaIbTatht
Io3naBarenbHbIC
Paznen 1. BAKOHBI MEXAHUKM (25 4)

JlaGoparopras OrtHoweHue my- Hayuuts: u3me- Ymems: onpenensts PeryasiTuBHbIe: 11a- CamocrosrensHo | IlltaTuB mabopa-TopHSIi,
pabora Ne 1 TEW, IPOXOH- pATb YCKOpEHHE YCKOpPEHHUE PaBHO- HHUPOBATh CBOM JEH- CThb B MEXaHH-4eCKast CKaMb,

MBIX TEJIOM 3a Tela IpH ero YCKOPEHHOTO JABHKeE- CTBUS B COOTBETCTBUU C | IPUOOPETEHUH | OpPYCOK JAEpEBSHHBIMH,

HOCTEJ0BATENb- PaBHOYCKOPEH- HUSI IPY IOMOILH Ce- MOCTABICHHOM 3a7a-Ueil | HOBBIX3HAHUI U | 3JIEKTPOHHBIN

HBIE paBHBIE HOM MPSAMOITH- KYHZIOMepa U JUHEH- U yCJIOBHUAMH €€ MPAKTUUECKUX | CeKyHIOMepC

MIPOMEXKYTKH HEWHOM JIBHKE- KH; 3alIHChIBaTh peaNn3anum. YMEHHH JATYNKAMH,

Bpemen. Jlabo- HUU TIOJTy4YeHHBIH Pe3yJib- KommyHukaTuBHbBIE: MarHuTOYIpaB- JisieMble

paTopHas pabo- TaT B BUJIE TaOJHULIbI; OpTraHU30BHIBATh TepPKOHOBBIE TaTUNKU

ta Ne 1. «Uccie- (hopMyJIUpOBaTh BbI- y4eOHOe COTpyaHHYE- CEKyHIIOMEpa

JOBaHHE PABHO- BO/] O BBITIOJIHEHHOM CTBO ¥ COBMECTHYIO

YCKOPEHHOTO paboTe 1 aHATIM3HPO- IEATENBHOCTD C Y-

HPSAMOJIMHEHHO- BaTh MOJYYEHHBIE pe- TENIEM U CBEPCTHHUKA-

IO IBUKESHUS) 3yJIbTaThI MU; paboTaTh UHIUBU-

IyanbHO U B TPyIIE

JIBHKEHHE Te- JBrxeHue tena Hayuuts: uccre- 3namp: NoHATHE paB- PeryasituBHbIe: yun- CamocrosrensHo | dpoHTAaIbLHAS
J1a nox aei- IpH IEHCTBUH JI0BATh 3aBHCH- HOZCHCTBYIOLIEH CH- THIBATh BBIJIETICHHBIE CTb B JlabopatopHasi pa0oTta
CTBHEM He- CHUIIBI TPEHWSL. MOCTb CHJIBI TPE- | JIbI, CHIIBI TPEHHS. yUHUTENEM OPUEHTUPHI npuobperennn | Nel
CKOJIBKUX CHII. TopMO3HOI MyTb. | HUA CKONBXKEHUSOT | Ymems: pemars 3ajaui | JEHCTBUS B HOBOM HOBBIX3HAHMA U | «M3y4eHuWe ABHKeHHSI
®ponTanbpHBIE JBmxenne TUTOIIA TN CO- Ha JIBUKEHHE TeJa MO/ y4eOHOM MaTepuane B | NPAaKTHYECKUX | TeJANpH AeHCTBHH CHIIbI
71a00paTopHbIE CBSI3aHHBIX TE B | IPUKOCHOBEHMS | JEHCTBHEM HECKOIBKHX | COTPYIHUYECTBE YMEHHH TPeHUs»: TEePEBIHHBIN
paboTsI BEPTHUKAIbHOM TEJ ¥ CUJIBI HOp- | CHJI C yUHTEJIEM. Opycok, Habop rpy30B,

IJIOCKOCTH. JIBU- | ManpHOTO /1aB- Ilo3naBaTesibHBIE:




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejeBast
Tema OcHoBHOE IiTaHOBKa Henonb3oBanue
cofepKanue y H Meranpenmernbie 00opy0Banus
ypoka PEeIMETHbIE pe3yabTaThl
PE3yJIbTAThI PeryisiTuBHBIE JwaHocTHLIC
€3yJIbTAThI
KommyHuHKaTHBHBIE pesy
IMo3naBartesbHbIE
HBIX T€J B TOpH- HATH [TOTyYECHHBIE UCIIONB30BATh 3HAKO- MEXaHUYECKast
30HTaJIbHOMI 3HaHUA K PELICHHIO BO-CHMBOJINYECKHE CKaMb$, JMHAMO-
IIJIOCKOCTH. 3a1a4 CpeZCTBa, B TOM YUCIE METp.
®poHTanbHas MOJICJIA U CXEMBL, IS DpoHTAJIBHASA
nmaboparopHas peleHus 3a1a4 JadoparopHas
pabora Ne 1. padora Ne 2
«3y4enue nBu- «H3y4yeHnune

KEHUS Tena Mpu
JEACTBUU CUJIBI
Tpenus». Opon-
TanbHast 1a00-
paropHas paboTa
Ne 2. «Mzyuenune
JIBHKCHHUS
CBA3aHHBIX TEN»

JBHKEHHS CBSI-
3aHHBIX TeJ»!
mrTatuB nabopa-
TOPHBII, MEXaHU-
YecKasi CKaMbs,
OpYCOK JiepeBsiH-
HBIH, JIIEKTPOH-
HBIH CeKyHAOMEPC
JATYNKAMH,
MarHUTOYIIPaB-
JIsIEMbIE TePKO-
HOBbIE JaTYUKH
CEeKyHI0Mepa,
Habop rpy30B,
OJIOK HETIOIBHIK-
HBIH, HUTD




IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

IeneBas
Tema OcHoBHOE CTAHOBKA HcnoanzoBanne
cofepikanme y l'[ MeranpeameTibie 06opy0Banust
ypoka PEAMETHbIE pe3yabTaThl
pe3yabTaThl PeryasTuBHbIE Jmaoctusie
pe3yJabTaThl
KommyHuKaTHBHBIE
Io3naBarenbHbIC
Paznen 2. MEXAHUYECKUE KOJIEBAHUSA U BOJIHBI (7 1)
Maremartuye- MexaHunyeckue CdopmupoBate | 3nams: onpezneneHue PeryasituBHbIe: yuu- CaMOCTOATENBHOCTE B JdemMoHcTpanun
CKHUH U TIpy- konebanust. Ko- 3HaHHUA O KoJe- KoneOaTebHOTO JBH- THIBATD BBIJICTICHHBIC pHOOpPETEHIN HOBBIX «Kousedanns
KUHHBIA MasT- nebaTeNbHas CH- 0arenbHOM JIBH- JKEHUST; YTO CO00i YUUTEIEM OPUEHTUPEL 3HaHU{ U TIPaKTHYE- HHUTHHOIO Ma-
HUKH crema. Marema- KCHHH, MaTeMa- IPEICTaBIAIOT MaTe- neificTBUSl B HOBOM CKUX yMEHHUH AITHUKA U CBO-

THYECKUH MasT-
uuk. Konebanus
MaTeMaTHYECKO-
ro MasTHHKA.
CB0OOIHEIE KO-
nebanus. Cme-

THYECKOM H TIpY-
JKHUHHOM
MasTHHKAX.
Hayuuts: 00bsc-
HATH KOJIeOaHus
MAasTHHUKA; aHa-

MaTUYECKUN MasTHUK,
NPYXUHHBIA MasTHHK,
CBOOOIHBIC KONIEOa-
HISI, FTAPMOHUYECKHE
KoJIeOaHus; onpe/ie-

JICHWA CMCIICHUSA U

yueOHOM MaTepuane B
COTPYAHUYECTBE C
YUYUTEIIEM.
Ilo3naBaTebHbIE:
ONpeacIATL MOHATUA,
co3JiaBaTh 0000IIeHNS,

Oo/HbIE KOJIe-
Oanus rpysa Ha
NPYAKHHE». TaTUUK
YCKOPEHUS, IITaTUB
C KperexoM, Habop
IPy30B, HUTb,

ICHUE W aMILIH- JU3UPOBATH yC- aMIUIUTY/IbI KoJeba- yCTaHABIMBATh AHAJIOTUH HabOpIpyKUH
Tyaa KoneOaHwuil. JIOBUS BO3ZHUK- HUI.
[IpyxuHHBIH Ma- HOBEHHS CBO- Ymems: 0ObsicHATE
atHuk. Koseba- 00THBIX YCTaHOBIIEHUS KOJIe-
HUSI IPY’KMHHOTO | KOJIeOaHuid Ma- OaHuil Mpy>XUHHOTO U
masTHHKa. [ap- TEMaTHYECKOTOM | MaTeMaTHYeCKoro Ma-
MOHHYECKHUE KO- MIPY>KMHHOTO ATHUKOB, TIPUYUHY 3a-
neCaHus MasiTHUKOB TyXaHHs KoJeOaHui
JlaGoparopHast | 3aBUCHMMOCTb Hayuwuts: uccre- Ymems: cobupars PeryasituBnbie: CaMOCTOATENBHOCTD B JlabopaTopHasn
pabora Ne 2 nepuoja Koie- JI0BaTh 3aBUCH- YCTaHOBKY I10 ONHUCa- TUIAaHUPOBATH CBOU NpHOOPETEeHHH HOBBIX pabora «M3y-
OaHmii MaTema- MOCTb [IEPHOAA HHIO; IPOBOJUTH Ha- IEHACTBYS B COOTBET- 3HAHUH ¥ TIpaKTHYe- YyeHue KoaedaHui
THYECKOTO MasT- | KoneOaHuil Ma- OmtoeHus KojeOaHul; | CTBUU C IOCTABICHHONW | CKHX YMEHUH rpy3a Ha
HUKA OT JJIHHBI ATHHKA OT €T0 M3MEPSTH MepH- 3aayeil u ycino- NPYXKUHE»!

KOMIIBIOTED,




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejleBasi
Tema OcHoBHOE IiTaHOBKa HcenoanzoBanne
cofepkanue y Meranpenmernbie obopy1oBanus
ypoka Ipeamernbie pe3yabTaThl
pe3yIbTaThI PeryasituBHbIC Jwanocture
€3yJIbTaThl
KommyHuHKaTHBHBIE pesy
Io3naBarenbHbIC
HUTH, HE3aBUCH- JUIMHBI U aMIUTH- O]l ¥ YaCTOTy KoJeba- BHSIMU €€ peannsa- JATYHK YCKOpe- HUA,

MOCTb OT aMILTH-
Tyl KONeOaHuin
Macchl Tpy3a.
3aBUCUMOCTh
Hepro/a KoJe-
OaHuit mpyKHuH-
HOTO MasTHUKA OT
KECTKOCTU
HPYKUHBI  Mac-
CBI Tpy3a U He-
3aBHCHMOCTb OT
AMILTHTY TBI KO-
nebaHui.
Jlaboparopnas
pabota Ne 2.
«H3yuenue xo-
nebaHuil Mare-
MaTHYECKOTO U
HPYKUHHOTO Ma-
STHUKOBY»

TyIBI KoJe0a-
HUW; UCCIe0-
BaTh 3aBUCHU-
MOCTb TIepHOa
KoneOaHwuit mpy-
KHUHHOI'O MasAT-
HHKA OT Macchl
Ipy3a 1 )ECTKO-
CTH Py KHUHBI

HUM MaTeMaTHIECKOTOU
OPY>KUHHOTO MasiT-
HHKOB; OOBSACHSTH I10-
Jy4EHHBIE PE3yIbTaThl

017078
ITo3naBaTeJIbHBIC:
OCYIIECTBIATH (uKca-
uto nHGopMauu 06
OKPY>KaroIleM MHpE C
IIOMOUIBIO UHCTPY-
mentoB UKT.
KoMMyHuKaTHBHBIE:
OpraHu30BbIBATH
y4ebHOe COTpyIHHIYE-
CTBO U COBMECTHYIO
IEeATENbHOCTh C Y-
TENEeM U CBEPCTHHKAMH;
paboTath WHIUBH-
IyaJbHO U B TPYIIIE

IITaTHB C
KpemexoMm, Ha- 6op
NPYKHUH Pa3-HOU
XKECTKOCTH, HAOOP
rpy3oB mol00r.
JlabopaTopHasn
padota «H3y-
YeHHne KoJeda-
HU HUTSIHOTO
MAasITHUKA.
KOMIIBIOTED, 1aT-
YUK YCKOPEHUS,
TPY3 C KPIOUKOM,
NErkas v Hepa-
CTSDKUMAsL HUTb,
pyJieTka




IInanupyemble pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPO-TPaMMBbI
OCHOBHOT0 0011€ero oopazoBanus (B coorsercTBuu ¢ ®I'OC)

YHusepcanbHbie yueOuble geiicreus (YY)

IeneBas
Tema OcHoBHOE yeTaHoBKA M HcnoanzoBanne
cofepikanme l'[ ETaNpeAMETHbIC 06opy0Banust
ypoka PEAMETHbIE pe3yabTaThl 1
HYHOCTHbIC
pe3yJIbTaThbl PeryasiTuBHbIE
pe3yJabTaThl
KommyHuKaTHBHBIE
Io3naBarenbHbIC
Paznen 3. JJIEKTPOMATHUTHBIE KOJJEBAHUSA U BOJIHBI (15 u)
SBnenue »snex- | Onbitel Papa- CdopmupoBate | 3nams: onpezneneHue PeryasituBHbIe: yuu- V6exnEHHOCTD B BO3- JdemMoHcTpauus
TPOMAarHUuTHON | Jes. SBneHue 3HAHUS O SIBJIE- HOHSATHI: 3IEKTpoMar- ThIBATh BBI/ICJICHHbIE MOHOCTH MO3HAHHUS «SIBJeHune
WHAYKLUH. 3JEKTPOMAarHuT- | HHUHU 3JIEKTPo- HUTHAs UHAYKLMSA, UH- YUHUTENEM OPHEHTHPBI HPUPOJBI 3JIEKTpoMar-
MarHuTHbI 110- | HOM UHAYKUUH. MarHUTHOM HMH- JTYKIIMOHHBIH TOK; JICUCTBHS B HOBOM HUTHOW MHIYK-
TOK WHIyKIMOHHBINA | AYKIWH, MarHAT- | (OpMYIy MarHHTHOTO yueOHOM MaTepuane B .

TOK. MarHUTHBINA
notok. Enunnna
MarHMTHOTO I10-
toka. ['eHepatop
IIOCTOSIHHOT'O TO-
Ka

HOM ITOTOKE.
Hayuurs: ana-
JIM3UPOBATH SIB-
JIEHUE 3IIEKTPO-
MarHUTHOM HMH-
JTyKIIAW;
00BACHATH
YCTPOUCTBO U
NPUHIIMII JeH-
CTBHSI TEHEPATO-

TM0TOKA; (yHIAMEH-
TalbHble (U3NYECKHE
onblTel Qapases.
Ymems: 00bACHATS
SBJICHHE JIIEKTPOMAr-
HUTHON UHAYKLNY;
OIpENeNsATh HeH3-
BECTHbIE BEJIMYHHBI,
BXOJISIIIUE B JOPMYITY
MarHUTHOTO MTOTOKA

COTPYAHHYECTBE C
YUUTEIICM.
Ilo3HaBaTebHBIE:
OTIPeIeNATh TIOHATHS,
co3aaBaTh 0000111e-
HUSI; TIOHUMATh Pasyiu-
YU MEXKTY UCXOJHBI-
MU (aKTaMH ¥ THIIOTE-
3aMU ST UX
00BSICHEHUS, Teope-

JATYUK Hampshke-
HHSI, COJICHOUI,
IIOCTOSHHBIM IT0-
JIOCOBOM MarHwur,
TpyOKa [IBX,
KOMILJIEKT IPOBO-
OB

pa IIOCTOSIHHOTO TUYECKUMH MOJIEISAMH 1
TOKa peanbHbBIMU 00beK-
TaMH
ITepeMeHHBbII IIepemeHHBII CdopmupoBats | 3nams: onpenencHue PeryasiTuBHbIC: yuu- YOexnEHHOCTD B BO3- JdeMoHcTpanms
3H€KTpH‘ICCKHﬁ SHCKTpI/IT-IeCKI/Iﬁ 3HaHUA O 1Epe- MEPEMECHHOTO JJICK- TBIBATH BBIJICIICHHBIC MOXXHOCTH ITIO3HAHU «I/I3Mepelme
TOK Tok. [Teprou- MEHHOM 3JIEK- TPUYECKOTO TOKA; YUHUTENEM OPHEHTHPBI MIPUPOJIBI XapaKTepHuCTHK
YeCcKHe U3MEHE-HUA | TPUUECKOM TOKE. | YCTPOMCTBO U MPUH- JIENCTBUSI B HOBOM TepeMeHHOr 0

CHJIBI TOKA M

UIT }.'leﬁCTBPISI renepa-

y'l€6HOM MaTepuajic

TOKa». IByXKa-
Hallb-




IInanupyemblie pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPO-TPAMMBI
OCHOBHOT0 0011ero 006pazoBanus (B coorBercTBuu ¢ ®I'OC)

YHuBepcanbHbie yueOHnble geiicreus (YY)

ejieBast
Tema OcHoBHOE IiTaHOBKa HcenoanzoBanne
cofepKanue y H Meranpenmernbie 00opy0Banus
ypoka PEeIMETHbIE pe3yabTaThl 1
HYHOCTHBIE
PE3yJIbTAThI PeryisiTuBHBIE
pe3yabTaThl
KommyHuHKaTHBHBIE
Io3naBarenbHbIC
HaNpsDKeHUs 1e- Hayuuts: Ha- TOpa NEPEMEHHOT0 B COTPYAHUYECTBE C Hasl OpPUCTaBKA-
PEMEHHOTO OmonaTh momy- TOKa. YUHUTEIEM. octrutorpad,
3JIEKTPUYECKOr0 | YEHHE NEepPEMEH- Ymemsp: 0ObsACHAT ITo3naBaTeJIbHBIC: 3BYKOBOM I'eHe-
Toka. [ padux HOT'O TOKa IIpU YCTPOMCTBO U IIPUHIMI | OIPENEIATh MOHATHS, patop, Habop
3aBUCUMOCTH BPALIECHUH PaM- JEHACTBYS reHeparopa co3aBath 0000IICHUS, IPOBOJIOB

CHJIBI TIEpEMEH-
HOTO TOKa OT
BpeMeHu. Ya-
CTOTa TIepeMeH-
HOTo TOKa. AM-
IUTUTYAHOE U
JIEUCTBYIOIIEE
3HAUEHHUS CHITBI
TOKa U Hamps-
xenus*. ['enepa-
TOp MEPEMEHHOTO
TOKa

KM B MATHUTHOM
T0JI€; OTUCHI-
BaTh yCTPOMCTBOU
HPUHIMI AeH-
CTBHUS T€HepaTo-
pa NepeMeHHOTo
TOKa

MEPEMEHHOI'0 TOKaA

YyCTaHaBJIMBaTb aHAJIOTHUU
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