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1. IlnanupyemMblie pe3yabTaThl OCBOCHHUSA Y4eOHOT0 npeaMera «pusnka
JIuunocmmuuile, memanpeomemmwle, nPeOMEmHble PE3yabManbvl 0C60CHUA Kypca husuxu
JIuyHOCMHbIMU Pe3yIbmamamit 0c80eHUs Kypca QU3UKu Ha yposHe OCHOBHO20 0bue2o

00pa306anus A61AOMCA:

*  cQOpMHpPOBAHHOCTH II03HABATEIbHBIX HMHTEPECOB, HWHTEIICKTYyaJbHBIX U  TBOPYECKHX
CIIOCOOHOCTEH yuaInxcs;

* yOEeXICHHOCT, B BO3MOXKHOCTH IO3HAHHUS TMPUPOIbI, B HEOOXOAUMOCTH Pa3yMHOIO
WCIIOJIb30BAaHUSl JOCTHKCHHI HAyKM W TEXHOJOTHH I MadbHEHINEro pa3BUTHS YEIOBEUECKOTO
oO1iecTBa, yBa)KeHHE K TBOPIIAM HayKU U TEXHUKH, OTHOUICHHE K (PU3UKE KaK 3JIEMEHTY OOLIECTBEHHOU
KYJIBTYPBI;

* CaMOCTOSITEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHIA,

* TOTOBHOCTH K BBIOOPY J>KM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBCHHBIMH HHTEPECAMH W
BO3MOXKHOCTSIMU;

* MOTHBalUsg OOpa30BaTEIIbHON  JCSITENLHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOAX0/1a;

* (opmupoBaHME IIEHHOCTHBIX OTHOIICHHWN APYr K APYry, YYUTEII0, aBTOpPaM OTKPBITUH H
M300peTeHuil, pe3yapraTaM 00y4eHUS;

* (dopmupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYEHHMIO, TOTOBHOCTHU U CIHOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHIO M CAaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIMHU K OOYYCHHIO U TIO3HAHHUIO,
OCO3HAaHHOMY BBIOOPY M MOCTPOCHUIO JaibHEHIIel NHANBUIYaIbHON TpaeKTopun 00pa3oBaHus Ha Oaze
OPUEHTHUPOBKH B MHpe mpodeccuii U MpoPecCHOHAIBHBIX MPEINOYTEHUH, C YYETOM YCTOWYHBBIX
M03HABATEIbHBIX HUHTEPECOB;

* (opmupoBaHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE, KYIbTYpPHOE, SI3BIKOBOE,
JyXOBHOE MHOT0OOpa3ue COBPEMEHHOT'O MUPA;

* ¢opMupoBaHHE€ KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTApUIUMU W MIAJIIMMH B TIpoliecce 00pa3oBaTelIbHOW, OOIECTBEHHO IOJIE3HOM,
y4e0OHO-UCCIIeI0BATENLCKOM, TBOPUECKON U IPYTUX BUIOB ACITEIBHOCTH;

* (opMHpOBaHHE IIEHHOCTH 3J0POBOr0 W Oe3omacHOro oOpasza >KU3HU; YCBOCHHE IpaBUII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MACHOTO TMOBEACHUS B YPE3BBIUANHBIX CHUTYaIHsX,
YTPOKAIOIIUX JKU3HU U 370POBBIO JIFOJICH, PaBUII MOBEJACHUS HA TPAHCIIOPTE M HA JIOPOTax;

* (hopMHPOBAHKHE OCHOB 3KOJIOTUYCCKOTO CO3HAHHS HAa OCHOBE NMPHU3HAHUS IICHHOCTH XH3HU BO
BCEX ©¢ MPOSBICHHUSIX M HEOOXOIUMOCTH OTBETCTBEHHOTO, OCPEKHOTO OTHOIICHUS K OKpYKaromeh
cpene.

Memanpedmemnuvimu pesynomamamu 00yueHus puzuke 8 OCHOBHOU WKOIe ABNAIOMCA.!

* OBIIJICHHE HABBIKAMU CaMOCTOSTEIHHOTO MPHOOPETEHUS HOBBIX 3HAHMI, OpTaHU3alui y4eOHOI
JEeSATEIbHOCTH, ITOCTAHOBKH IIeJiel, TUIAHWPOBAHWS, CAMOKOHTPOJISI M OIEHKH pPEe3yJIbTaTOB CBOEH
NeSTeNbHOCTH, YMEHUSIMH MPEABUIECTH BOZMOXKHBIE PE3YIbTAaThl CBOMX JEHCTBUM;

* YMEHHUE CaMOCTOSITEIILHO IUIAHUPOBATh MTyTH JOCTHKEHUS TIeJIeH, B TOM YHCIIC aTbTepPHATHBHBIC,
OCO3HaHHO BBIOMpATh Hanbonee 3pPeKTUBHBIE CIOCOOBI pellieHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

* YMCHHE COOTHOCHUTH CBOM JCHCTBHS C TUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JIeATEIHHOCTH B MPOIECCE JOCTHKEHUS pe3ynbTara, OMpeeNaTh CrocoObl AeHCTBUN B paMKax
MPEIJIOKEHHBIX  YCIOBHM ¥ TpPeOOBAaHWN, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBUHU C
HU3MEHSIOLIEHCS CUTYallUEH;

* MOHUMAHHUE Pa3NUYMA MEXAY HCXOAHBIMU (PaKTaMM M TUNOTE3aMH ISl MX OOBSCHEHUS,
TEOPETUYECKUMH MOJIEIIMA U PEAbHBIMH OOBEKTaMH, OBJAJEHUE YHUBEPCAIBHBIMH YYEOHBIMH
JNCHCTBUSMH Ha TpPUMEpax THIOTe3 IS OOBSCHEHUS W3BECTHBIX (DAKTOB M IKCIICPUMEHTATLHOM
MIPOBEPKHU BBIIBUTAEMBIX THUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENIeH TIPOIIECCOB WITH SIBICHUM;

* (opmupoBaHWE YMEHUH BOCIPUHUMATh, IMEepepadaThIBaTh W TPEABIBIATH HHDOpPMAIHIO B
CIIOBECHOM, 00pa3HOH, CHUMBOJIMYECKON (opMax, aHAIU3UPOBATh W IepepadaThiBaTh MOJIYYCHHYIO
WH(OPMAIIMI0O B COOTBETCTBHM C TIOCTABJICHHBIMU 3aJadaMH, BBIICIATH OCHOBHOE COJCpKAHHE
MPOYUTAHHOTO TEKCTA, HAXOUTH B HEM OTBETHI Ha MMOCTABIIEHHBIE BOMIPOCKH U U3JIAraTh €ro;




* TPHOOpPETEHHE OMBITa CAMOCTOSTEIBLHOTO TIOMCKA, aHaiM3a W OTOOpa HH(POPMAIMH C
WCTOJIb30BAHUEM DPA3JIUYHBIX HWCTOYHMKOB M HOBBIX HWH(MOPMAIMOHHBIX TEXHOJOTUH IS peIIeHUs
[I03HABATENbHBIX 33/1a4;

* yMEHHE OIpeleNATh IOHATUS, co3JaBaTh OOOOIIEHUs, YCTAaHABIMBATh AHAJIOTUH,
KJaccu(uUupoBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHUSA W KPUTEPUM JUIsl  KJIAcCH(UKALUY,
YCTAaHABJIMBATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTDH JIOTUUECKOE PACCYXKJIECHUE, YMO3AKIIOUCHHUE
(MHOYKTUBHOE, A€YKTUBHOE U 110 aHAJOTMH) U JieNIaTh BHIBOJIBI;

* pa3BUTHE MOHOJOIMYECKOW M JMAJOrMYeCKOW peud, YMEHHs BBIPaXKaThb CBOM MBICIU H
CIIOCOOHOCTH BBICIYLIMBAaTh COOECEIHHKA, IOHUMATh €ro TOUKY 3pEHUs, IPU3HABAThH MPaBO APYroro
4eJI0BEKa Ha MHOE MHEHMUE;

* OCBOEHHME IPUEMOB JEHCTBUH B HECTAHAAPTHBIX CHUTYalUAX, OBJIAJEHUE 3BPUCTHUECKUMHU
METOAAMH PELICHUs Ipo0iIeM;

* ¢popMHpOBaHHE YMEHUH pabOTaTh B IPYIIE C BBIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
MPEJCTABIATh U OTCTAaUBATh CBOM B3TJISABI M YOEXK/IEHUS, BECTH JUCKYCCUIO, HAXOAUTh 00IIee perieHne
U pas3peliath KOHQUIMKTBI Ha OCHOBE COIVIACOBAHMs MO3ULMM M ydeTa MHTEpecoB; (OPMYJINPOBATh,
apryMEHTHUPOBATh U OTCTaUBaTh CBOC MHEHHUE;

*  (QopmupoBaHHME W  DPa3BUTHE  KOMIETEHTHOCTM B  OOJAacTH  UCIIOJIb30BAaHUS
WH(POPMAIMOHHOKOMMYHHUKAIIMOHHBIX TexHojorui (nanee MKT— kommerennun).

IIpeomemmnule pesynvmamol

Buinycknux nayuumes:

e coOroaTh mpaBmiia 0€30MaCHOCTH M OXPaHBI TPy/a MpH padoTe ¢ yueOHBIM U JIAOOPaTOPHBIM
o0opynoBaHUEM;

® [IOHMMATh CMBIC]I OCHOBHBIX (PU3MYECKMX TEPMHUHOB: (U3NUYECKOE TENO0, PU3NUECKOE SIBIICHHE,
¢busnveckas BeIWYNHA, €IUHHUIIBI U3MEPECHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIINTh IMPH MOMOIIN (U3NYECKUX METOJIOB;
aHAJIM3UPOBATh OTAEJbHBIE STalbl IPOBEACHUS MCCIEAOBAaHUN U HMHTEPIPETUPOBATH PE3YIbTAThI
HaOJIOACHUHN U OIBITOB;

® CTaBUTH ONBITHI IO UCCIECIOBAHHUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOWCTB Ten 0e3
UCMOJb30BaHUS TPSAMBIX H3MEpPEHUH; Npu 3ToM (OpMyIHpoBaTh MpodiaeMy/3afgady yueOHOro
AKCIIEPUMEHTa; CcOOUpaTh YCTAHOBKY U3 NPEUIOKEHHOIO OOOpYyIOBaHUS; MPOBOJIUTH ONBIT H
(GbopMyIMpOBATH BBIBOJBI.

[Ipumeuanue. [Ipu npoBeaeHnn ucciaeaoBaHus (U3NYECKUX SIBICHUN M3MEpPUTENbHbIE TPHUOOPHI
UCTOJB3YIOTCS JIMIIb KaK AATYMKU H3MEpeHHs] (PU3MUYECKUX BEIMYUH. 3aluCH TOKa3aHUN HPSMBIX
U3MEpEHU B 3TOM cilyyae He TpeOyeTcs.

® IOHMMATh POJIb FIKCIIEPUMEHTA B MTOJIyY€HUH HAyYHOI HH(pOpMaIUH;

® IPOBOJUTH MPSIMbIE U3MEPEHUS (PU3HMUECKUX BEJIMUMH: BpEMsl, paCCTOsIHME, Macca Teja, 00beM,
cuila, TemIeparypa, arMoc(epHoe JaBlE€HUE, BIAXKHOCTh BO3/yXa, HANpsHKEHHE, CHUJa TOKa,
paauanvoHHbId (QOH (C MCHOJIB30BAaHUEM JO3MMETpa); MPU STOM BBIOUPATH ONTHUMAJIBHBIN CHOCOO
U3MEPEHUsl M HCHOJb30BATh MPOCTEHININE METOJbl OLIEHKHM MOorperHocTell usmepenuil. Ilpumeuanue.
Jlrobass ydyeOHast mporpamMma JOKHAa OOECIEYMBATh OBJIAJIEHUE TIPSMBIMH HW3MEPEHHSIMU BCEX
NEePEeYUCICHHBIX (U3NUYECKUX BEITUUNH.

® [IPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIMUYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUpOBaTh pe3yabTaTbl MOJYUYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHMJE TAOMUIl UM TpaduKOB, JeNaTh BHIBOJBI MO pe3ylbTaTaM
UCCIJIETOBaHMUS;

® MPOBOJUTH KOCBEHHBIE HW3MEPEHUs (PU3MUYECKUX BEIMYMH: TPH BHIMOJHEHUH HW3MEPEHUH
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEA0KEHHON MHCTPYKLNHU, BBIYUCIATh 3HAUCHHE
BEJIMYMHBI U aHAIM3UPOBATh MOJYyYEHHBIE Pe3YyJIbTaThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHUI;

® aHAJIM3UPOBATH CHUTYallUd MPAKTUKO-OPHEHTHUPOBAHHOIO XapaKTepa, Yy3HaBaTb B HHUX
NPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBICHUHA MM 3aKOHOMEPHOCTEH U NPUMEHATh HMEIOIINEecs
3HAHUS Ul UX OOBSCHEHNUS,




® [IOHMMAaTh NPHUHLHUIBI JEHCTBUA MalIMH, IPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCJIOBHUS HX
0€30MaCHOTO MCII0JIb30BaHUS B TOBCEHEBHOM JKU3HU;

® JCIOJIb30BaTh IIPU BBHINOJHEHUM YYEeOHBIX 3aJad Hay4YHO-NIOMYJSAPHYIO JIUTEparypy o
¢u3nYeCcKUx SABICHUAX, CIPABOYHBIC MaTepuanbl, pecypchl MHTepHET. BBIMYCKHUK MOIy4UT
BO3MOKHOCTb HAyUUTHCS:

® OCO3HABAaTh IICHHOCTh HAYYHBIX UCCIIEIOBAaHUMN, POJIb (PU3NUKU B PACIIMPEHUN MIPEICTABICHUHA 00
OKPY>KaIOILIEM MUDPE U €€ BKJIaJ B YIY4IIEHUE Ka4eCTBA KU3HU;

® JCIIOJIb30BaTh MPHEMBbl TOCTPOCHUSA (PU3MYECKHX MoJeNed, MOUCKa Hu (OPMYIUPOBKH
JIOKa3aTeJIbCTB  BBIABUHYTBIX TMIIOT€3 M TEOPETHYECKHUX BBIBOJAOB HAa OCHOBE OMIIMPHYECKU
YCTAQHOBJICHHBIX (DAaKTOB;

® CpaBHUBAThb TOYHOCTb HM3MEpEHHs (U3NUYECKUX BEIWYMH IO BEIMYHMHE HMX OTHOCHTEIBbHOU
IIOTPEIIHOCTH IIPH NIPOBEIECHUU NIPSMbIX U3MEPEHUH;

® CaMOCTOSITENIbHO MPOBOJUTh KOCBEHHBIE M3MEPEHUs M HCCIEOBAHUSA (PU3MUYECKUX BEJIUYMH C
UCIOJIb30BAHUEM pPA3IMYHbIX CIOCOOOB H3MEpEeHHs (U3MYECKUX BEIMYMH, BHIOMpATh CpeAcTBa
M3MEPEHUs C y4eTOM HEeO0OXOAMMOM TOYHOCTH M3MEpeHUil, 000CHOBBIBATh BBIOOP CIIOCO0a M3MEpEHUs,
aJIeKBaTHOTO ITOCTABJIEHHOW 3a/1a4ye, IPOBOAUTD OLICHKY JJOCTOBEPHOCTH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

® BOCIpPUHUMATH WHPOPMALNIO (HU3NIECKOTO COACPIKAHUS B HAYYHO-TIOMYJISIPHOW JIMTEpaType U
CpeAcTBaXx MaccOoBOM MH(POPMALNU, KPUTUIECKU OIICHHWBAThH MOJYYCHHYIO HH(OpMAIUIO, aHATH3UPYS
ee coJiepyKaHKe U JaHHbIe 00 NCTOYHMKE HH(POPMALIH;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLIEHUS O (PU3MUYECKUX SBICHUSAX HA OCHOBE
HECKOJIbKUX WCTOYHMKOB HH(OpMAIMK, CONpPOBOXKAATh BBICTYIJICHHE IpE3€HTAlMel, YYUThIBas
0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB.

Mexanuueckue sagienus

Buinycxknux nayuumces.:

* pacIio3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSCHATH HA OCHOBE MMCIOIIUXCS 3HAHWK OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS IPOTEKAHUS 3TUX SIBJICHUI: pABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIUHENHOE
IBUKEHHE, CBOOOTHOE MaICHUE TEJI, HEBECOMOCTh, PABHOMEPHOE JIBMXKEHHUE MO0 OKPYKHOCTH, HHEPIHS,
B3aUMOJICHCTBUE TeJ, Mepejavya JaBJICHUs] TBEPABIMU TEJIaMH, KUAKOCTIMU W razaMmu, arMochepHoe
JaBJICHUE, TJIaBaHUE Tell, pAaBHOBECHE TBEPABIX Tel, KoyieOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
JIBIDKCHHE,

* ONWCHIBATh M3YYCHHBIC CBOMCTBA TEI M MEXAaHUYECKHE SIBJICHHS, HCIOJIb3YsS (U3HYECKUE
BEJIMYMHBL: IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BELIECTBA, CUJIA, AABJIECHUE, UMITYJIbC
Tena, KUHETHUYEeCKas OJHEpPrus, TMOTCHIMAIbHAS OJHEPrus, MeXaHudeckas paboTa, MexaHUYecKas
MotHocTh, KITJ[ mpocToro Mexanusma, cuiia TpeHUs, aMIUTUTY/1a, IEPUOJ U YacToTa KoyebaHui, JiHa
BOJIHBI U CKOPOCTb €¢ PaclpOCTPAHEHHs; MPU OMHCAHUHU MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BETUYMH, NX 0003HAYEHUS U €IUHUIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETUUNHY C APYTUMH BEIIMYMHAMH;

* aHANM3HUPOBATh CBOWMCTBA TEJ, MEXaHWYECKHE SBICHHUS U MPOIECCH, UCMONB3Yys (pusmveckue
3aKOHBI M IPUHUMIIBL: 3aKOH COXPAHEHUSI DYHEPIUH, 3aKOH BCEMUPHOIO TATOTEHHS, paBHOACHCTBYOIIAs
cuna, I, II n III 3akoHsl Hbr0TOHA, 3aKOH COXpaHEHUs UMITYJbca, 3akoH ['yka, 3akoH [lackais, 3axkoH
Apxumesna; TpH ITOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa M €ro MaTeMaTU4ecKoe
BBIPAYKEHHUE;

* pas3nuYaTh OCHOBHBIC MPU3HAKU H3YUEHHBIX (DU3MUECKUX MOJIENel: MarepHhaibHas TOYKa,
WHEepLUaIbHasl CUCTEMA OTCUETA;

* pemaTrh 3aJaud, HWCIONB3ys (HU3NYECKUE 3aKOHBI (3aKOH COXPAHEHHS OHHEPTrUu, 3aKOH
BCEMUPHOIO TATOTE€HMS, npuHuuN cyneprno3uuuu cui, I, II u 11 3axkonsr HeroTOHA, 3aKOH cCOXpaHeHUs
UMITyJIbCca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (GOpPMYJIbI, CBS3BIBAIONINE (PU3HUESCKUE
BEJIMYUHEI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIeCTBa, CHIIA, JaBJICHUE, UMITYIbC
Tena, KUHETHUYECKas OJHEPrus, TMOTCHIMAIbHAS JHEPTrus, MexXaHWdeckas pabdoTa, MeXaHWYeCcKas
MomHocTh, KIIJ[ mpocTtoro mexanusma, cuiia TPEHHsS! CKOJIbKEHHUS, aMIUIUTYJa, MEepUod U 4acToTa




Kosie0aHui, AJIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTpaHEHHs): Ha OCHOBE aHaIM3a YCIOBUS 3a/1aui
BBIIICNIATH (PU3NUECKUE BETUUUHBI U POPMYJIbI, HEOOXOAUMBIE [Tl €€ PEIICHUs, U IIPOBOAUTH PACUCTHI.

Buinycknux nonyuum 6o3modicnocms Hayyumocs:

* HCIIOJIb30BAaTh 3HAHUS O MEXAaHWYECKUX SIBIICHUSX B MOBCEAHEBHOW XHU3HU JJIsi oOecredeHus
Oe3omacHOCTH Mpu oOpalieHuu ¢ NpuOopaMU U TEXHUUYECKUMH YCTPONCTBaMH, HIJS COXPaHEHUS
3J10pOBbS U COOJIIOIEHNS HOPM DKOJIOTUYECKOTO ITOBEACHMSI B OKPYKAIOLIEH CpeIe;

* IPUBOJUTH MPHUMEPHI MPAKTHUECKOTO HCIIOJIB30BAHUA (U3MYECKUX 3HAHUNW O MEXaHMYECKHX
ABNCHUSAX M (PU3MYECKMX 3aKOHAX; MCIIOJIb30BAaHUS BO30OHOBIISIEMBIX HCTOYHHKOB HSHEPIUU;
9KOJIOTMYECKUX MOCJIEICTBUI HCCIEOBAHUS KOCMUUYECKOTO IIPOCTPAHCTBA;

* pa3nauyaTh TPAHUIBI NMPHUMEHUMOCTH (U3MYECKUX 3aKOHOB, NMOHMMATh BCEOOLIMH Xapaktep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTuH, 3aKOH COXpaHEHUs! UMITYJIbCa,
3aKOH BCEMHUPHOI'O TATOTE€HHS) U OTPAHMUYEHHOCTh MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH ['yka,
3aKOH ApXuMmeza u ap.);

* mpuéMaM TOUCKa U (POPMYTUPOBKU TOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUYECKHX
BBIBOJIOB Ha OCHOBE SMIIUPHUUYECKU YCTAHOBJICHHBIX (DAKTOB;

* HaXOJWTb AJCKBAaTHYIO MPEJIOKEHHOHN 3a1a4ye (PU3MUECKYI0 MOENb, pa3pemarb npooieMy Ha
OCHOBE MMEIOIINXCS 3HAHUM MO MEXAHUKE C MCIOJb30BaHUEM MATEMaTUYECKOTO anmnapara, OlleHUBaTh
peaJIbHOCTb MOJTYYEHHOI'O 3HaYeHUs PU3NUECKON BEIMUUHBI.

Tennoevie sgn1enun

Buinycknux nayuumes:

* pacrio3HaBaTh TEILJIOBBIC SIBJICHUS W OOBSICHATH HAa OCHOBE HMCIOIIMXCS 3HAHWKW OCHOBHBIC
CBOWCTBA WJIU YCJIOBHS MMPOTEKAHMS ITUX SIBJICHUMN: TU(Dy3usi, HI3MEHEHUE 00bEMa TEJT PU HAarpeBaHUH
(oxnaxkaeHuu), OoJIbIlIas CXKMMAEeMOCTh Ta30B, Mallasg CKHUMAeMOCTh JKHJIKOCTEH W TBEPABIX TEI,
TEIJIOBOE paBHOBECHE, MCIAPEHUE, KOHJICHCAIUsI, TUIABJICHUE, KPUCTAITU3AINS, KUTIEHUE, BIAXKHOCTh
BO3/lyXa, Pa3JIMYHbIE CIIOCOOBI TEIUIONEPEIAuH;

* ONUCHIBATh U3YUYCHHBIC CBOIMCTBA TEJl M TEIIOBBIC SBJICHUS, UCIIONB3Ys (PU3MUECKUE BEIIUYMHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsS DSHEpPrusi, TeMmIeparypa, yJeidbHas TEIUIOEMKOCTh BEIlECTBa,
yAelbHAs TEIUIoTa IUIaBJICHUS W TapooOpa3oBaHUs, yAeNbHas TEIUIOTa CropaHusi TOIUIMBA,
KOA(DPUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO ABUTATEINS, NMPU OINHUCAHUM IPABUIBLHO TPaKTOBATh
(UBUYECKUN CMBICT HCIOIB3YEMBIX BEIMYHMH, MX OOO3HAYEHUS W €IUHUIIBI W3MEPEHUs, HaXOJIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMUUHY C APYTUMHU BETUUYUHAMU;

* QHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHUS U MPOIECCHI, UCIOJIb3YS 3aKOH COXpPaHEHUS
SHEPIUH;

* pa3InyaTh CIOBECHYIO (POPMYITHMPOBKY 3aKOHA M €70 MATEMATHUYE€CKOE BHIPAKECHHUE;

* pa3nyaTh OCHOBHBIE TPU3HAKU MOJIETIEN CTPOEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl;

* pemath 3a/lay, UCIMOJb3Ysl 3aKOH COXPaHEHUs SHEPTUU B TEIUIOBBIX Mpoleccax, (hOpMyIIbl,
CBsI3bIBatONME (hU3MUECKHe BETMYMHBI (KOMMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus, TeMIeparypa,
y/elibHasT TEIUIOEMKOCTh BEIIECTBA, yJelbHAs TEIUIOTa TUIABJICHHS U TAapooOpa3oBaHUs, yIeiabHas
TEIJIOTa CTOpaHHs TOIINBA, KOA(PGUIIMEHT MOJE3HOTO ACHCTBHS TEIJIOBOTO JBHUTaTeNs): Ha OCHOBE
aHajM3a YCJIOBHS 3a/Jaud BBIIETATH (U3MUECKHUE BEIUYMHBI U (POPMYJIBI, HEOOXOTUMBIE ISl €€
pelieHus1, ¥ IPOBOJUTH PACUETHI.

Buinycknux noayyum 603MOICHOCHb HAYYUMbCSL.

* HCIOJL30BaTh 3HAHUS O TEIUIOBBIX SBIICHUAX B ITOBCCAHEBHOM JKM3HH JJI1 OOCCIICUeHUS
Oe3omacHOCTH Tpu oOpamieHud ¢ TpuOoOpaMU U TEXHHUYECKUMH YCTPONCTBAMH, HIJS COXPaHEHUS
3I0POBBSI M COOJIFOAICHUST HOPM DKOJIOTHYECKOTO TIOBEICHHUSI B OKPYXKAIOIIEH cpeje; MPUBOIUTH
MPUMEPHI SKOJIOTMUECKUX MOCIEICTBUN paboThl aBurareneii BHyrpennero cropanus ([BC), TemmoBbix
Y TUJIPODIICKTPOCTAHIINM;

* TPUBOAWTH MPUMEPHl MPAKTUYECKOTO HCIIOIBb30BaHUS (PU3NYECKUX 3HAHUH O TEIJIOBBIX
SIBJICHUSAX;

* pa3nuyaTh TPAHUIBl MPUMEHHUMOCTH (DU3MUECKUX 3aKOHOB, MOHHMATh BCEOOIIMH XapakTep
(GbyHIaMeHTaIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpaHEHMsI PHEPrMM B TEIUIOBBIX IpoIeccax) M
OTrpaHUYEHHOCTh UCIIOJIb30BAHMS YACTHBIX 3aKOHOB;




* mpUeMaM TOoHCKa U (POPMYIMPOBKU J0KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETHUYECKHUX
BBIBOJIOB HA OCHOBE AYMIIUPHUYECKU YCTAHOBJICHHBIX (DAKTOB;

* HaXOJUThH aJEKBATHYIO MPEJIOKEHHON 3a/1ade GU3NYECKYI0 MOJIeNb, pa3peliars npodiaemMy Ha
OCHOBE MMEIOIIMXCS 3HAHUN O TEIJIOBBIX SIBJICHUSAX C MCIIOJIb30BAaHHMEM MATEMaTHYECKOIO ammapara u
OLICHHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIHUMHBI.

Inekmpuueckue u MacHUMHbLE A6/1CHUS

Buinycknux nayuumes:

* pacro3HaBaTh AJIEKTPOMArHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE HMEIOIIMXCS 3HAHUH
OCHOBHBIE CBOMCTBA WJIHM YCIIOBHUSI MPOTEKAHUS STUX SIBJICHHUM: AJIEKTpU3alUs Tell, B3aUMOJCHUCTBUE
3aps70B, HArpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJIEICTBIE MarHuTOB, 3JIEKTPOMArHUTHAs UHAYKLINS,
JeiCTBE MarHUTHOTO IIOJISI HA TPOBOJHUK C TOKOM, MPSMOJIMHEHHOE pAaclpoCTpaHeHHE CBETa,
OTpa)XKEHUE U NPEIOMIIEHUE CBETA, IUCIIEPCUSI CBETA;

* ONKCHIBATh M3yYCHHBIC CBOWCTBA TEN U DJIEKTPOMATHUTHBIC SIBICHHUS, UCIONb3YS (PU3HUECKUE
BEJIMYUHBI:

ANEKTPUYECKUH 3apsijl, CHJIa TOKA, SIEKTPUUYECKOE HaIPsHKEHUE, JJIEKTPUUECKOE CONPOTUBIICHUE,
yIIeIbHOE COIpPOTHBIICHUE BEIIECTBAa, paboTa TOKA, MOIIHOCTh TOKa, (OKYCHOE pAaCCTOSHUE U
ONTUYECKAsl CHUJIA JIMH3bI; MPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICT HMCIIOJb3yEeMbIX
BEJIMYMH, X 0003HAYCHHUSI U SMHHIIBI H3MEPCHHUS,

YKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BETMYNHAMH,

* QAHaJIU3UpOBATh CBOMCTBA TEJ, D3JEKTPOMArHUTHBIC SBJICHUS M IPOLIECCHI, HCIIONb3Ys
¢dbu3nuecKkre 3aKOHBI: 3aKOH COXPAHEHUS IEKTPHUUECKOTO 3apsaa, 3akoH OMa s ydacTKa IerH, 3aKOH
Jxoyns—IJleHua, 3aK0H MPSIMOJIMHEMHOrO PACIHpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIPEIOMIICHHUSI CBETA; MPH ITOM pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MAaTeMaTHYeCKOe
BBIPAKECHHUE;

* pemiath 3aJayd, HCHOJIB3ys (PU3NYECKUE 3aKOoHbI (3akoH Oma s ydyacTKa UenH, 3aKOH
Jxoyns—IJleHna, 3aK0H MPSIMOJIMHEMHOTO PACIHpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIPEeIOMIICHUSI CBEeTa) U (OPMYIIbI, CBSI3bIBAIONINE (DHU3HUECKHE BEIMYUHBI (CHJIa TOKA, DJIEKTPUUYECKOE
HaIpsDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, YIENbHOE CONPOTHUBIIEHUE BeLlecTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE PAaCCTOSHUE U ONTHYECKAas CHJIA JMH3bI, POPMYIIbI pacuera IeKTPUIECKOTO
COIIPOTHUBIIEHUS MPU MOCIEI0BATEIILHOM U NMapaJljIeIbHOM COSIMHEHUH TPOBOAHHUKOB);

* Ha OCHOBE aHaiM3a YCJIOBHUS 3a/ladyll BBIAENATH (PU3MYECKHEe BETUYMHBI M (OPMYIIBI,
He0OXO0IMMBIE 1JIs €€ PELIeHUs], U IPOBOAUTH PACUCTHI.

Buinycknux nonyuum 603mMoxucHOCHb HAYYUMbCAL:

* HCIMOJIb30BaTh 3HAHUS OO0 DJIEKTPOMAarHUTHBIX SBJICHUSAX B TIOBCEJHEBHOM JKU3HU JUIS
obecriedeHrs: 0e30MacHOCTU TMpH OOpalleHHHu ¢ MpUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMHM, JUIS
COXPAHEHHUS 3/I0POBBS U COOIOIEHUSI HOPM PKOJIOTHUYECKOI0 MTOBEACHUS B OKpYXKAlOIIeH cperie;

* TMPUBOAUTH TPUMEPHl  MPAKTHUECKOTO  HCMIOJB30BAHUS  (PUIWYECKUX  3HAHUU O
AJIEKTPOMArHUTHBIX SIBJICHUSX;

* pa3nuyaTh TPAHUIBl MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, MOHUMAaTh BCEOOIINI XapakTep
(yHlaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpAHEHMsI DJEKTPUUECKOro 3apsija) W OrpaHMYEHHOCTh
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMma 1l ydacTka 1emnu, 3akoH Jxoyns—IJlenna u ap.);

* TpUeéMaM TOCTPOEHUS (PHU3UUECKUX MoOJenel, Moucka u (GOPMYITUPOBKH JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE YMIMPUUYECKH YCTAHOBIIEHHBIX (DaKTOB;

* HAXOJUTh aJEKBATHYIO MPEIIOKEHHON 3a/1ade (PU3NYECKYI0 MOJIENb, pa3peliaTts mpodiemMy Ha
OCHOBE MMEIOIIMXCS 3HAHUN 00 3JEKTPOMArHUTHBIX SBIEHUSX C MCMIOJIb30BAaHUEM MAaTEMaTHYECKOIO
amnmapara v OI[eHUBaTh PEeaTbHOCTh MOTYYEHHOTO 3HAUEHUST (PU3NYECKON BETUYHHEI.

Keanmoevie aenenusn

Bbll’lVCKHuK HaydyumcA.

¢ pacro3HaBaTb KBAHTOBBLIC SABJICHUSA U O0BACHATL HAa OCHOBE UMCIOIINXCA 3HAHWM OCHOBHBIC
CBOMCTBA UIIN YCJIOBHA NMPOTCKAHUSA 3TUX SIBJICHMI: €CTeCTBEHHAs U HCKYCCTBCHHAAd paIMOAKTHBHOCTD,
BO3HHKHOBEHHE JTUHESHIATOTO CIICKTpa U3JTYyYCHH,




* ONHUCHIBATb H3YyUYCHHbIE KBAHTOBBIE SBJICHUS, HCIOJIB3YS (PU3MUYECKHE BEJIUYMHBL: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, MEpPUOJ MOJypacnana; MpH ONUCAHUU
IIPaBUJIBHO TPAKTOBaTh (DPU3MUYECKHM CMBICI HUCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHHUS M €AMHUIIBI
U3MEPEHUs; YKaszbIBaTh (HOPMYJIbl, CBS3BIBAIOUIME MJAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUEHUE (PU3NUECKON BETUUUHBI;

* AHAIM3MPOBATH KBAHTOBBIC SBJICHUS, MCIOJB3Ys (U3NYECKHE 3aKOHBl U IOCTYJAaThl: 3aKOH
COXPAHEHHs DHEPIMM, 3aKOH COXPAHEHUsS DJICKTPUYECKOTO 3apsla, 3aKOH COXPAHEHHS MacCOBOTO
41CJIa, 3aKOHOMEPHOCTHU M3JIy4EHMsI U MOIJIOIIEHUS CBETA ATOMOM;

* pa3nuy4aTbh OCHOBHBIC NPU3HAKM IIJJAHETAPHOW MOJEIM aTOMa, HYKJIOHHOM MOJEJIH aTOMHOIO
Anpa;

* IPHUBOJUTH IPUMEPHl IPOSABICHUS B MNPUPOJE U  IPAKTUYECKOTO  HMCIOJIB30BaHUS
PaZMoOaKTUBHOCTH, JIEPHBIX U TEPMOSIIEPHBIX pEaKLUi, TMHENYATHIX CIIEKTPOB.

Buinycknuk nonyuum 603MOouCHOCHb HAYYUMbCA:

* HCIIOJIb30BaTh MOJYYCHHbIE 3HAHHUS B MOBCETHEBHOW JXU3HU MpU OOpalleHUH ¢ mpudopamu
(CYeTYMK HOHM3MPYIOUIMX YAaCTUL, IO3UMETp), A COXPAaHEHMs 370pOBbsS U COOJIIOAEHUS HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

* COOTHOCHUTb SHEPIUIO CBSI3U aTOMHBIX S€p € 1e(hEKTOM MacChl;

* IPUBOJUTH MPUMEPHI BIUSHUS PAJAMOAKTUBHBIX M3JIYYEHUH Ha KUBbIE OPTaHU3MbI; [IOHUMATh
IIPUHLIMI JENUCTBUS TO3UMETPA;

* [OHMMAaTh DJKOJIOTUYECKHE TNPOOJIEMbI, BO3HHUKAIOIIME TP HCIOJH30BAaHUM ATOMHBIX
JIEKTPOCTAHLUM, M MYTH peIIeHUs 3TUX NpoOieM, NEepCHEKTHUBBl HCHOJIb30BaHUS YIPABISIEMOTO
TEPMOSIZICPHOIO CHHTE3A.

Dnemenmulr acmponomuu

Buinycknux nayuumecs:

* pa3nuy4aTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIllEHUs 3BE3AHOrO Heba, nBMxkeHus JIyHbI,
ConHIa ¥ IIaHET OTHOCUTEIBHO 3BE3I;

* IOHUMATh Pa3INYMsI MEX/Y FeJIMOLEHTPUUYECKON U T€OLIEHTPUYECKON CUCTEMaMU MUpa.

Buinycknux noayuum 603mM0cHOCHb HAYYUMbCAL:

* YKa3bIBaTh OOIME CBOWCTBA M OTJIMYMS IUIAHET 36MHOM IPYMIbI ¥ IUIAHET-TUTaHTOB; MaJbIX T
ConHeyHOW cucTeMbl M OOJIBIIUX IUIAHET; MOJIb30BAaThCSA KapTOW 3BE3AHOrO HeOa MpH HAOIIOAEHUSX
3BE3QHOTO HeOa;

* pa3in4aTh OCHOBHBIE XapaKTEPUCTHUKU 3BE3] (pa3mep, L[BET, TEMIIEpaTypa), COOTHOCUTh LIBET
3BE3IbI C €€ TEMIIEPATYPOil;

* pa3auyaTh TMIIOTE3bI O MPOUCXO0XKACHUHA CONHEUHONW CUCTEMBI

Js peanu3anuu nNporpaMmbl HCHOJb3yeTcs: o0opynoBanue kabunera «Touka Pocra» mo
yueOHOMY npeamery «Du3nka»

IIpennonaraemblie TUNIBI JaTYHKOB:
- becnipoBogHOI MynbTUAATYUK
- JlaTumk aOCOIOTHOTO JaBJICHUS
- JlaTumk Temneparypbl HCCIEAYEMOU Cpenbl
- JlaTuMk MarHUTHOTO MO
- JIaT4MK 3JIEKTPHUUECKOTO HANIPSHKEHUS
- JlaT4yumk cuibl TOKa
- Jlatumk akcenepomeTp
- MHble Tunel gaTunkos, npenxycMoTpennbsie KTPY
- JlomonauTensHbIe MaTepuaibl B komiuiekre: USB ocimimiorpad
- JlononHuTenbHble MaTepHraibl B komiuiekre: Kabens USB coenunuTenbHbIM
- JlonojHMUTENbHBIE MaTepHAaJIbl B KOMIUIEKTE: 3apsiIHOE YCTPOHCTBO ¢ Kabenem
- miniUSB

COAEPXAHUE YVUYEGHOTI O ITPEJIMETA «®U3UKA»



¢ T Knacce

duszuka u pusndeckue MeToaAbl n3ydeHusi npupoas! (5 41.)
dusmka - Hayka o npupojae. Habmronenue u onucanune Gpuznueckux sBiieHu. OU3nUecKuil dKcIe-
pumeHT. M3Mepenue ¢uznueckux BeTMUYMH. MexayHapodHas cuctema eauHui. Hayduslii meTon mo-
3HaHus. Ou3ndeckne 3aKOHBI ¥ TPAHUIBI UX MpUMEHUMOCTU. Ponb pusmku B hopMupoBaHum HaAyqIHOU
KapTUHBI Mupa. KpaTkas UCTOpHS OCHOBHBIX HAYYHBIX OTKpBITUI. Hayka u TexHuka.

Mexanunueckue siBjaeHus (39 4.)

Kunemamuxa (21 u.)

MarepuanbHas TouKa KaKk MOJIeb (PM3MYECKOTO TeIa.
Mexanundeckoe aBrKeHne. OTHOCHTEIBHOCTh MEXAHHYECKOro JBWKeHHs. Tpaekropus. Ilyre -
ckamsipHast BenuunHa. CKOpOCTh - BEKTOpHAs BelnunHa. MOIyilb BEKTOpa CKOPOCTH. PaBHOMEpHOE
NPSAMOJIMHENHOE IBYKEHHUE. [ pa Ky 3aBUCHMOCTH ITyTH U MOJYJISt CKOPOCTH OT BPEMEHH JBUIKCHHUS.

Junamuxa (18 u.)

WNuepuusa. UueptHocts Ten. B3aumopneiicteue ten. Macca - ckanspHas BenuuuHa. 1lnotHocTh Be-
niectsa. Cuita - BeKTOpHas BeauuuHa. [[Brmxenue u cuwibl. Cuna ynpyroctu. Cuiia tpenus. Cuna Tsbke-
CTH. 3aKOH BCEMUPHOTO TAroTeHus. LIeHTp TsbkecTu. Y cnoBusi paBHOBECHS TBEPJOTO TEla.

Hasnenue. AtMochepHoe naBienue. 3akoH [lackans. 3akoH Apxumena. Y cioBue I1aBaHus Tell.

3aKoHBI COXpaHEeHHsI HMITYJIbCa M MeXaHu4ecKoii Y Hepruu (21 41.)

Mexanuueckue konebanus u éonnwt (15u.)

Pabora. Momnuocts. Kunernueckas sHeprus. [loTeHnmansHas sHeprus. 3aKOH COXpaHEHUS MeXa-
Huueckor sHepruu. IIpocteie Mmexanu3mbl. KoadduuueHt none3snoro aeicTeus. BozoOHOBIsIEMbIE HC-
TOYHUKHU SHEPTUH.

Cmpoenue u ceoiicmea éeugecmea ( 6u.)

ATOMHO-MOJIEKYJISIPHOE CTpOeHUE BemlecTBa. OMBITHI, TOKA3bIBAIOIINE AaTOMHOE CTPOEHHE BEIIECT-
Ba. TerioBoe ABMKEHHE W B3aMMOJICHCTBUE YaCTHUIl BellecTBa. bpoyHoBckoe nBu:keHue. {uddysus.
ArperaTtHbie COCTOSTHUA BetlecTBa. CBOMCTBA Ta30B, )XKUAKOCTEH U TBEP/IbIX TEI.

6 8 Knacce

TenuioBble siBjienus (15 4.)
TemnoBoe paBHOBecue. Temmeparypa. BryTtpennsist sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEH
sHepruu. PabGota u temnonepenaya. Bupa temnonepenaun. TemmonpoBogHocTh. KouBekuust u
U3NydyeHue. DHeprus TOIUIMBa. 3aKOH COXPAaHEHHs SHEPTUU B TEIIOBBIX MPOIIECCAX.

H3menenue azpezamnuvix cocmosnuii éewecmea (11 u.)

ArperatHble cocTosiHUS BemlecTBa. KonmnyectBo TeruioTsl. Mcnapenue u konaeHcauus. Kunenue.
Brnaxnocts Bo3ayxa. [1naBnenue u kpucramimsaius. Y qenbHas TerioTa miasienus. [lapoBas TypOuHa.
[IpeoOpazoBanne sHepruu B TerwioBbix MammHax. KIIJ[ TemmoBoil MammuHbl. DKOJIOTHYECKUE
MPOOJIEMBI TETIJIOIHEPTETHKH.

DaexkTpuyeckue sijaeHus (23 4.)

Onektpusanus Ten. DIIEKTPUUYECKH 3apsan. /[Ba BuAa 2JIEKTPUYECKUX 3apsA0B. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsia. DIEKTPUUECKOE MOJIE.

[TocTrossHHBIN 35eKTpUYecKUi TOK. Cuia TOKa. DJIEKTPUYECKOE COMPOTHUBIIEHUE. DJIEKTPUUECKOE
HanpsbkeHue. [I[poBoIHUKY, JURIIEKTPUKHU U MOAYNPOBOAHUKU. 3aKOH OMa JJisl y4acTKa 3JIEKTPUUYECKOM
nernu. Peocrarel. Pabota W MomHOCTH 3neKkTpudeckoro Toka. 3akoH J[xoyms — Jlenna. Jlamma
HakanuBaHus. [IpaBuia 6e30macHOCTH MpU pabOTe C HCTOYHUKAMHE YJIEKTPHUUECKOTO TOKA.

DJIeKTPOMArHUTHBIE siBJieHHs (8 4.)



MarauTHOEe TMOJ€ NOpPSIMOTO TOKAa. MarHuTHble JIMHUWM. MarHuTHOE TMoJie KATYIIKH C TOKOM.
OnexkrpomaruuThl. IlocTosiHHble MarHuThl. B3aumopeiicTBue MarHuToB. MarnuTHoe moJsie 3eMIIH.
MaruuTtHOe Tosie TOKa. JleHcTBME MAarHUTHOTO IOJSi Ha MPOBOJHUK C TOKOM. OJIEKTPUYECKUMA
JIBUTATENb. Y CTPOMCTBO 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Cgertosbie siBiaeHust (10 4.)

CBer — nanektpomarHutHas BojHa. [IpsMonuHeiliHoe pacnpocTpaHeHue cBeta. OTpaxeHue u

npenomiieHue cBera. Ilnockoe 3epkano. JIuuzel. PoKycHOE pacCTOSTHUE M ONTHYECKas CUiIa JIMH3BI.
N3obpaxkenue, napaemoe JTuH30M. ONTHYECKHUE PUOOPHI.
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3aKkoHbI B3auMoaeiicTBUA U ABHKeHust TeJ1 ( 34 41.)

Marepuanbnass Ttouka. Cucrema orcuera. Ilepememienue. CKOpoCTh MPSMOJIMHEHHOTO
paBHOMEpHOro JBMKEHHs. [IpsMonMHENHOE pPaBHOYCKOPEHHOE JBUXEHUE: MIHOBEHHAs CKOPOCTb,
ycKopeHue, mepemerieHue. ['paduku 3aBUCHMOCTH KHHEMATUYECKUX BEIWYHMH OT BPEMEHH IPHU
PAaBHOMEPHOM U PaBHOYCKOPEHHOM JBWKEHHH. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHMS.
I'eoneHTprueckas U reauoLeHTpUYECKas cucTeMsl Mupa. MHepuuanbHas cucrema orcuera. Ilepsbii,
BTOpoil U TpeTtnii 3akoHbl Hpiorona. CBobomnoe mnaneHue. HeBecoMocTh. 3aKOH BCEMUPHOTO
TaroTeHusi. VickyccTBeHHble ClyTHUKH 3emiu. Mmmynbe. 3akOH COXpaHEHUs MMITylbca. PeakTuBHOE
JBUYKEHUE.

MexaHuveckue KoJjieOaHus 1 BOJHBL. 3BYK (16 4.)

Konebarenbnoe paBmxkenue. Konebanuss rpy3a Ha mnpyxuHe. CBoOoJHbIE KoJeOaHHUS.
KonebarenbHass cucrema. MasTHUK. AMIUIMTYyAa, MEPHOJ, 4YacToTa Kojebanuil. ['apmonmueckue
konebanus. IlpeBpamienne »HEPrUM TpU  KoJIeOAaTeNIbHOM JBIDKEHHH. 3aTyXalolme KoJIeOaHus.
Breinyxaennsie konebanus. Pezonanc. Pacnpoctpanenue xonebanuii B ynpyrux cpenax. [lonepeunsie u
MpOAOJIbHEIE BONHBL. J{mnHa BonHBL. CBS3b UIMHBI BOJHBI CO CKOPOCTBIO €€ pacIpOCTpaHEHHUS U
nepuoaoM (4actoToil). 3BykoBbie BOJIHBL. CKOpOCTh 3ByKa. BricoTa, TeMOp M IpOMKOCThH 3ByKa. IXO.
3ByKOBO# pe3oHaHc. MHTepdepeHIns 3ByKa.

DJieKTpOMarHuTHoe noJe (23 4.)

OnHOpoaHOE M HEOJAHOPOJIHOE MarHuTHOE Tosie. HampaBrieHnne Toka W HanpaBiieHHWE JIMHUM €ro
MarauTHoro mouns. [IpaBuno OypaBumka. OOHapykeHue MarHUTHoro mojs. [IpaBuno neBod pyKH.
Nunykuys mMarHuTHOTO 1OJst. MarHuTHBIM 1oTok. OnbiTel @apanes. DNEKTPOMArHUTHAS WHIYKITHS.
Hanpasnenune maaykumonHoro toka. IlpaBuno Jlenna. fIBnenune camounaykuuu. IlepeMeHHBIN TOK.
I'eneparop mepemennoro Toka. I[IpeoOGpa3zoBanus sHEpPrUHM B 3JEKTporeHeparopax. Tpanchopmatop.
[lepenaua >7eKTpUYECKOM HPHEPrUM HA PACCTOSIHUE. DIJIEKTPOMArHUTHOE TMOJie. DIEKTPOMAarHUTHbBIE
BOJHBL. CKOpPOCTh PACIpPOCTPAHEHHS] DJIEKTPOMArHUTHBIX BOJIH. BiMsHHE 3JI€KTPOMarHUTHBIX
U3NydeHUN Ha kuBble opranu3Mbel. KonebarenbHbli KOHTYp. IlomydeHue 5SIeKTpOMAarHUTHBIX
koneOanuit. [lpuHnunel paguocBsizu U TeneBuueHus. WuTepdepeHius cBeta. DIeKTpOMarHUTHAas
npupona csera. IIpenmomiienune cBera. I[lokasarens npenomuiienus. Jlucnepcusi ceera. LlBera Teu.
Crnexrporpad u crnekTpockomn. THIBI ONTUYECKUX CIEeKTpoB. CrnekTpayibHbd aHanu3. [loriomenue u
UCITyCKaHHe cBeTa aToMaMHU. [IpoucxoxxaeHue TMHeNYaThIX CIIEKTPOB.

Ctpoenue aTroma u aToMHOro siapa (19 u.)

Crpoenue aroma. PaamoaktuBHOCTh. [lmanerapnas monmens aroma. Anbda-, 6eta- W ramma-
u3nydyeHus. Jluneiuateie cnekTpbl. KBanToBhle moctynatsl bopa. OmbiTel Pesepdopna. Snepnas
Mozenb atoMa. AtoMHoe siipo. CoctaB aroMHOTO snpa. Anepusie cwibl. Jledekt macc. PagnoakTuBHbIE
IIpeBpalIeHs] aTOMHBIX saep. COXpaHEHHE 3apsiIoBOTO U MACCOBOIO YMCEN NPH SIIEPHBIX PEAKIUAX.
MeTtoap1 HaOMIOACHUS U PETUCTPALIUY YacTHULl B AepHOI ¢usnke. [I[poTOHHO-HEHTpOHHAs MOJEINb JIpa.
du3nuecKkuil cMbICT 3apsIOBOro M MaccoBoro yucen. M3oromsl. [IpaBuno cmemenus ans anspa- u
Oera-pacraza. DHeprus cBs3u vacTtull B sanape. [lenenue snep ypana. llemnast peakuwus. SnepHbie
peakuuu. SnepHslil peakTop. SnepHas sHepreTuka. JKOJIOTHYECKre MPoOIeMbl paboThl aTOMHBIX



anektpoctaniui. [lepuon monypacnana. 3akoH pagMOaKTHUBHOIO pacnaaa. BiusHue paaroakTUBHBIX
M3JIy4CHUH Ha )KUBBIE OPraHu3Mbl. TepMosiiepHas peakuus.
Ctpoenue u 3Bomounus Beenennoii (5 41.)
['eonienTpryeckast u reJvoleHTpUYecKas cucteMbl mMupa. CocTaB, CTPOCHUE U MPOUCXOXKICHUE
Conueunoir cucremsbl. [lnanerst m manbie Tena ConHeyHoM cuctembl. CTpoeHHe, W3JIyYEeHHE U

sBoJironusa CosHia u 38e311. CTpoeHue U 3BoJoIuUs BeeneHHo.

2. TEMATHYECKOE INTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOANUMBIX HA OCBOEHUE KAK/1OU TEMbI

7 knacc
Ne Kon-6o
Tema ypoxka
YpoKa Yacoe
duzuka u pusndecKkue MeToAbl n3ydeHusi npupoas! (5 4.)
1 ®duszuka — Hayka o npupoje. BBOIHBIN HHCTPYKTaX MO TEXHUKE 1
0€30MMacHOCTH.
2 HaOmronenus u onsiTel. Pu3nyeckue BETUYMHEL 1
3 H3zmepenue puzuueckux éenuyun. 1
Ilepsuunstii uncmpykmasic no oxpane mpyoa Ha pabouem mecme.
Jlabopamopnas paboma Ne 1. «H3mepenue onunst, oo6vema u
memnepamypul meua
4 HayuHnble MmeToapl mo3HaHus 1
5 ®du3uKa U TEXHUKA 1
IMepBoHauajbLHBIE CBeJIeHUA 0 cTpoeHuH BemecTBa (5 4.)
6 Ctpoenue BemecTa. MoJieKkyJibl 1
IlepBUYHBIIi HHCTPYKTAXK MO OXPaHe TPyAa HA padoueM MecTe.
JlabopaTopuasi pa6ora Ne 2 "U3mepenne pa3mepoB MajibIX Tea"
7 Jleusrcenue monexyn. bpoynoeckoe osuscenue. /lughpyzua 6 2azax, 1
HeuoKkocmax u meepovix menax Oponmanvnas 1adopamopran
paboma
8 B3aumHoe nputTsKeHUE U OTTaIKMBAHUE MOJIEKYIT 1
9 ArperaTHblie COCTOSIHUSI BellleCTBA 1
10 Crpoenue BemiecTBa 1
B3aumoneiictBue teu (22 4.)
11 Mexanunueckoe qBuxenne. CKopocTb 1
12 PaBHOMEpHOE U HEPAaBHOMEPHOE IBUKEHUE 1
13 Pacyer myTy 1 BpeMEHHU ABU>KECHHUS 1
14 Hueprus 1
15 B3anmopeiicrBue Tes1. Macca tesia 1
16 Macca mena. Ilepeuunsiit uncmpykmasxic no oxpane mpyoa na padouem 1
mecme. Jlabopamopnas paooma Ne 3
"' U3mepenue maccol mena Ha 3neKmpoHHbIX gecax '
17 O6beM Tena. [lepBUYHBINA HHCTPYKTaX 10 OXpaHe Tpy/ia Ha paboyeM MecTe. 1
JlabopaTtopHas padota Ne 4
"N3mepenue oobema tena
18 [TnoTHOCTH BemecTBa 1
19 Inomnocmo éeuiecmea. Ilepsuunviii uncmpykmaji)c no oxpamne mpyoa Ha padodem 1
mecme. Jlabopamopnan paboma Ne 5" Hzmepenue niomnocmu eujecmsa
meépooeo meaa "'
20 Pacuer macchl 1 00bemMa TeJia 1O e€ro NJIOTHOCTH 1
21 Pemenue 3anau 1




22 Cuna. Cuna Tspxectu. [[lunamometp 1

23 Pasnooeiicmsyrowas cuna. Cnosicenue cun. @ponmanvras 1a60pamopHas 1
paboma

24 Cuna ynpyzocmu. 3axkon I'yka. @ponmansnan nabopamopuasn paboma. 1

25 Bec tena. HeBecomocTb 1

26 Ilepsuunulii uncmpyKkmaic no oxXpane mpyoa Ha padouem mecme.
Jlabopamopnas pavoma Ne 6. «I padyuposeanue npyscunsl u usmepeHue cun
ounamomempom». Pewenue 3aoau

27 Cuna tpenus. TpeHue nokos 1

28 Tpenue 6 npupooe u mexuuxe. Ilepsuunviti UHCIMPYKMAd}C NO OXpane mpyoa Ha 1
pabouem mecme. Jlabopamopras paboma Ne 1. «Hzmepenue cunvl mpenus
CKOJIbICEHUS»

29 JIBrkenue u B3aumoierictere. Cuiibl BOKPYT Hac 1

30 Pemenue 3amau 1

31 JIBrxkenue u B3aumoierictere. CHtbl BOKPYT Hac. 1
(YpOK-KOHCYIIbTaIIWs)

32 KonTponbras pabota 3a 1 momyrozue. 1

JlaBJjieHHe TBEPABIX TeJl, sKUAKocTeil 1 razos (18 u.)

33 JlaBnenne. ETMHUIIBLI 1aBJIeHUS 1

34 JlaBJjieHue TBepPAbIX TeJ 1

35 JlaBneHue rasza 1

36 asnenue srcuokocmeti u 2azo8. 3axou [lackana. @poumanvras 1
nabopamopuasn paboma

37 Pacuer naBneHus )KMAKOCTH HA THO U CTEHKH COCY1a 1

38 Pemenue 3amad 1o teme «JlaBlIeHHE KHIKOCTH 1

39 CooOlmiarommecst COCyIbl 1

40 Bec Bo3nyxa. ATMocdepHOe 1aBiIeHHe 1

41 N3mepenue atmocgepHoro naBaeHusi. Bapomerpsol 1

42 N3mepenue naBnenus. MaHOMETpPBI 1

43 [TopuiHeBOM KUIAKOCTHBIN Hacoc. [ mapasnudeckas MalimHa 1

44 ApxumenoBa cuia 1

45 Tlepsuunbiii uHcmpykmas’ic no oxpame mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 8. « Hzmepenue ebimankusaoueti Cuibly

46 [TmaBanue Ten 1

47 Tlepsuunbiii uHcmpykmas’ic no oxpame mpyoa Ha pabouem mecme. 1
Jlabopamopuas paboma Ne 9. « U3yuenue ycnosuii niasanus menay

48 Pemenue 3amau no treme "JlaBinenue TBepAbIX TN, )KUIKOCTEN U ra3oB" 1

49 JlaByieHnE TBEPIBIX TEJI, )KUJKOCTEHN U Ia30B 1
(YPOK-KOHCYJIbTAIIHS)

50 O6o06maromuit ypok no treme "J[apneHue TBepAbIX Tell, KUAKOCTEH U razos” 1

Pa6ora u mouHocTh. JHeprus (154)

51 Mexanuyeckasi pabora 1

52 MoIHOCTE 1

53 [TpocTeie MEXaHU3MBI 1

54 MomeHT cuiibl. Peryaru 1

55 Tlepsuunbiii uHcmpykmas’ic no oxpame mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 10. « H3yuenue ycrnosus pagnosecus poluazay

56 broku 1

57 LenTtp TsKECTH TENA. Y CIOBHS pABHOBECHS TEI 1

58 IIpumenenue npasuna pasnogecus pviuaza K 0J10Ky. «3010moe npaguio» 1




mexanuxu. Dpoumanvuas rabopamopHasn paboma

59 Ko>dppuunent nosiesnoro aeiicrust 1

[

60 Tepsuunvlii uHCMPYKmMasjic no oxpare mpyoa Ha pabouem mecne.
Jlabopamopnas paboma Ne 11. «Hzmepenue KIIJ] npu nooveme mena no
HAKIOHHOU NIOCKOCIUY

61 Oneprus. Kunetnueckas v moTeHIIMaIbHas SHEPTUS 1
62 [IpeBparienus snepruu 1
63 Pemenue 3anau no teme "Pabora u MoutHOCTh. DHEprus" 1
64 PaGora u MomHOCTE. DHEpPrus 1
65 O6o06maromuii ypok mo teme "Padorta u MmomHoCTh. DHEprus" 1
Oo6o01maruee noproperue (34)
66-67 dusnka 1 MUp, B KOTOPOM MbI J)KuBeM. [loBTOpeHune 2
68 Hroroas koHTpoabHas paboTa 3a Kypc 7 Kiacca. 1

HlIpugpmom evioenenvt ypoxu, npoeooumvie c ooopyoosanuem «Touka Pocmay (6ectipoBOIHOM
MyJbTUAATYUK, NATYUK aOCONIOTHOTO IAaBJICHUS, JATUYMK TEMIIEPaTyphl, JATYUK MAarHUTHOTO IIOJIS,
JATYUK HAMPsDKEHUA, JaTYUK CUIIBI TOKA, ocuuiuiorpad).

8 knacc
No Kon-¢o
ypoxa Tema ypoka wacos
TemuioBble siBaeHust (15 4.)

1 Tennosoe dsudicenue. Temnepamypa. Beoousiii uncmpykmansic no mexuuxe 1
bezonacnocmu.

2 [ToBTOpEeHME Kypca 7 kiacca.

3 Bxonnas auarnoctuyeckasi pabora.

4 Buympennas snepeusn. Cnocoovt usmeHnenus 6HympeHHeil IHepeuu 1

) Pa6ora u Temionepenaya. Buabl Tensionepeaaum. 1

6 TennonpoBoHOCTS. 1

7 Komneexyus. Hznyuenue. 1

8 [Ipumeps! Teronepenavyu B IpUPOIe U TEXHUKE. 1

9 KomaecTBo TermioTel. EAMHAIBI KOTMYEeCTBA TETUIOTHI. 1

10 VY aenbHas TEMIIOEMKOCTh. PacdeT KonuyecTBa TEII0Thl, HEOOXOIUMOTO IS 1
HarpeBaHus TeJia VI BBICISEMOT0 UM TIPH OXJIAXKICHUH.

11 Ilepeuunsvtit uncmpykmasic no oxXpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paooma Nel «Cpasnenue Konuuecmea meniomsl npu
CMeWUBanuu 600bl PA3HOU MEMNEPAMYPbL).

12 Pemenue 3aa4 Ha pacueT KOJIMYECTBA TEIUIOThI, HEOOXOJUMOTO IS 1
HarpeBaHus Tella WIH BBACTISIEMOT0 UM MIPH OXJIAXKICHUH.

13 Iepeuunvlii uncmpykmasic no oxpane mpyoa Ha pagouem mecme. 1
Jlabopamopuas padboma Ne 2. «H3mepenue yoenbHoil menioémkocmu
eeujecmearn

14 DHeprus TOIINBA. Y IeNbHAas TEIUIOTa CrOPaHusl TOTUIMBA. 3aKOH COXPAaHEHUs 1
Y TIPEBpAIICHUS YHEPTUN B MEXaHHUECKHUX M TEIUIOBBIX MPOIECccax.

15 O6061meHue o Teme «TeroBbie SBISHUS 1

HN3MeHeHue arperaTHbixX cocTosiHui BemecTsa (11 4.)

16 ArperaTHble COCTOSIHUSI BELIECTBA. 1

17 Ilnaenenue u omeepoesanue Kpucmaniuyeckux eeujecme. Oponmanvhole
aadopamopuvie padomol

18 I'padmk muaBiIeHUS U OTBEPACHHS KPUCTAUIMICCKUX TeJ. YJelbHas TeIUIoTa 1
TTaBJICHUS

19 Pemenue 3a1ay Ha r1aBieHUE U OTBEPACHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvnas mennioma napoobpazosanus 1
22 Pacuer ko/1M4eCcTBa TENJIOTHI NPH MApPO00PA30BAHNM M KOHIEHCAIMHU 1
23 Baasxicnocms 6030yxa. @ponmanvuasn nadopamopnasn paboma 1
24 Paboma caza u napa npu pacwupenuu. Cés13b Medcoy napamempamu 1
cocmosinus 2asa. Ilpumenenue 2azos
25 JlBurarens BHyTpeHHero cropanud. IlapoBas typOuna. KIIJ[ TtemnoBoro 1
JIBUTATEIIS
26 Pemenwue 3anay nmo Teme «TeroBbie ABUTATEITI 1
DJieKTpUuUYecKue siBjaeHus (23 4.)
27 Dnektpusanus Ten. [[Ba poaa 3apsaos 1
28 Onexkrpockon.  IIpOBOJHHMKHM,  TMOJYNPOBOAHMKM M HENPOBOJHUKHU 1
ANEKTpUYECTBa. DJICKTPUUECKOE I10JIe
29 JlenuMocCThb 3EKTPUUYECKOTO 3apsaia. IneKTpoH. CTpoeHrne aTOMOB 1
30 3aKOH COXpaHEHHUsl 3MEeKTpHuecKoro 3apsna. OObICHEHHE DIEKTPUYECKUX 1
SIBJICHUI
31 DuiekTpUYecKHil TOK. UCTOUYHMKH 3J1eKTPHUUYECKOI0 TOKA 1
32 DileKTpUYeCKHUe Henu 1
33 DNEKTPUYECKUN TOK B MeTayuiaX. JlelcTBHS AIEKTPUISCKOTO TOKa 1
34 Hocurenu »snextpuueckux 3apsiioB B nodynpoBojgHukax. [lomympo- 1
BOJHHUKOBBIE TIPUOOPHI
35 KonTponbnas pabota 3a 1 momyroaue. 1
36 Cuna moxa. Amnepmemp. Ilepeuunslit uncmpyKkmasyic no oxpane mpyoa Ha 1
pabouem mecme. Jlabopamopnas pavoma Ne 3
Inekmpuueckoe nanpsaxcenue. Bonommemp. 1
Ilepsuunvlii uncmpykmaxc no oxpane mpyoa Ha padoyem mechie.
37 Jlabopamopnas paboma Ne 4
38 3asucumocms cunvt moka om nanpaxcenusn. Conpomuenenue npoeooHuKa. 1
3akon Oma 0na yuwacmka yenu.
39 Pacuer conpoTuBieHns NPOBOIHUKA. Y IETHHOE COMPOTUBIICHUE 1
Pemenne 3aay Ha pacyeT COMPOTUBIICHUS TPOBOAHHKA, IPUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepguunvtit uncmpykmayxc no oxpame mpyoa Ha padodyem mecme. 1
Jlabopamopnas paboma Ne5 «HU3mepenue conpomuenenus npoeoOHUKA npu
HOMOUWU aMnepmempa u 60J1bMMempa»
42 Pacuéem  conpomuenenus  npoeoonuxa. Peocmamwi.  Ilepeuunoiii
UHCMPYKmaxyc no oxpane mpyoa na pavouem mecme. Jlabopamopuas
paooma Ne 6
43 Ilocnedooeamenvnoe coeounenue npo6oOOHUKOB. 1
Ilepsuunviit uncmpykmasc no oxpane mpyoa Ha pabouem mecme.
Jlabopamopnas paboma Ne 7
44 Ilapannenwvnoe coedunenue nposoonuxos. Jlabopamopnasn paboma Ne 8 1
45 Pemmenwuie 3aa4 Ha BUABI COSMHEHHSI IPOBOTHUKOB 1
Paboma u mownocmv 3In1ekmpuueckozo moka. 3axon J[ycoyna-Jlenya. 1
Ilepsuunvlii uncmpykmasic no oxpame mpyoa Ha pabouyem mecme.
46 Jlabopamopnasa paboma Ne9 «H3zmepenue mowinocmu u pabomol MmoKa)
47 Perrenne 3amad o teme: «PaboTa ¥ MOIHOCTH IIEKTPHIECKOTO TOKAY. 1
48 Jlamna HakanuBanus. KopoTkoe 3aMbIkaHne 1
49 O06o0maromuit ypok no reMe «JIeKTPUIECKUE SIBICHUS 1
DJIeKTPOMArHUTHBIE siBJieHH (8 4.)
50 \ MarnuTHoe 1oJie NpsiMoro Toka. MarHuTHble JIMHUHA 1




51 MarauTHoe 1moJjie KaTyllkKd ¢ TOKOM. JJIeKTpOMarHuThl. [lepBuyHbIi 1
HHCTPYKTAasK 110 OXpaHe Tpyaa Ha padouem mecre. JIabopatopHasi padora
Nel10 «COopka 3J1eKTPOMATHUTA M MCNIBITAHUE €r0 JAeHCTBUSD)

52 Ilocmoannvie maznumol. Mazcnummnoe no.e 1
llepsuunvlii  uncmpykmagxc no oxpawe mpyoa Ha padouem  mecme.

53 Jlabopamopnas paboma Ne 11. Macnumnoe none 3emau

54 Maznummnoe none neKmpuuecKkozo moka

55 JeiicTBMe MarHMTHOrO MOJISI HA MPOBOJHUK € TOKOM. DJIEKTPHYECKHH
ABUTATEJIb.

56 YcerpoiicTBO 3JIeKTpou3MepUTeabHbIX npuoopoB. IloBTOpeHne TeMbI 1
«DJIEeKTPOMATHUTHbBIE SIBJICHUSD

57 O6o0uIaromuil ypox 1no reMe «JIeKTPOMAarHUTHBIC SIBICHHS 1

CaetoBble siBjieHus (104.)

Hcmounuxu ceéema. Ilpsamonuneiinoe pacnpocmpanenue ceema. 1

Iepsuunviti  uncmpykmasic no oxpawe mpyoa Ha pabouem mecme.
58 Jlabopamopnas paboma Ne 12

Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha pabouem —mecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma Ne 13
60 [Tnockoe 3epkaiio 1
Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha pabouem mecme. 1
61 IIpenomnenue ceema. Jlabopamoprnas paboma Ne 14
62 JIna3el. OnTHYECKAs CUITA JTMH3BI 1
63 Dopmyna tunsel. Yeenuuenue aunsvl. Jlabopamoprnas paboma Ne 15 1
64 Jlabopamopnas paboma Nel6 «Hzmepenue OKYCHO2O paccmosiHusi TUH3bL. 1
Tonyuenue uz00pasxicenus npu NOMOWU TUH3bLY
65 I'ma3 kak onTHyeckas cuctema 1
66 [ToBTOpeHNE TeMbl «CBETOBBIC SIBIICHUS 1
67 [ToBTrOpenue. Pemienne TeCTOBBIX 3aaHUI 1
68 Hmozoeas konmponvhas paboma 3a Kypc 8 knacca. 1

HlIpugpmom evidenenvt ypoxu, npoeooumvie c ooopyoosanuem «Touka Pocmay (6ectipoBOIHOM
MyJIbTUAATYUK, NATYUK aOCONIOTHOTO JaBJICHUS, JAaTUYMK TEeMIIEpaTyphl, JATYUK MarHUTHOTO TIIOJIA,
JTATYMK HAMIPSKEHUS, JaTYMK CHIIBI TOKA, ociruiorpad).

9 Kknacc
Ne Kon-60
ypoxa Tema ypoxka wacos
3aKoHbI B3auMo/IeiicTBUS U ABUKeHus TeJ (34 u.)
1. BBoaHbIl MHCTPYKTaX MO oxpaHe TpyAa. MaTtepuanbpHas Touka. Cucrema 1
oTYera.
2. IToBTOpenue kypca 8 kinacca. 1
3. Bxoanas nuarnoctudeckas padora. 1
4. [lepememenue. OnpeneneHne KOOPIAUHATHI JBIKYIIETOCS Tea. 1
5. [epemernenne mpu NPSMOIUHEHHOM PAaBHOYCKOPEHHOM JIBHYKCHHH. 1
6. I'paduyeckoe 1
MIPEJCTABICHUE IBUKEHHUS.
7. Pemenue 3anau no teme «I papuueckoe 1
MIPEJICTaBICHUE IBUKECHUS».
8. Pagnoyckopennoe osusicenue. Ycxkopenue. Ilepeuunutii uHcmpykmayic no 1
oxpane mpyoa nHa pabouem mecme. Jlabopamopnas pavoma Ne 1
9. CKOpOCTh IPSAMOJIMHEHHOT0 PaBHOYCKOPEHHOTO ABMKEHMsL. ['paduk 1
CKOPOCTH.




10. [Tepemernienue npu paBHOYCKOPEHHOM 1
JIBUKCHUH.

11. Pemenue 3anau no reme «PaBHOYCKOPEHHOE ABUKEHUEY. 1

12. Ilepsuunbvlii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopuasa paboma
Ne 2 «Hccenedosanue pasHoycKOpeHHO20 NPAMOJIUHEIHO20 OBUNCCHUS)

13. OTHOCHTENBHOCTD ABMXKCHUS. Jeudicenue mena noo 0elucmeuem HecKoIbKUx 1

cun. @PponmansvHule 1abopamopusie pabomul

14. NuepuunaneHble cucteMsl otuera. IlepBsiii 3akoH HproToHA. 1

15. Bropoii 3axon HetoToHa. 1

16. Pemenue 3anau mo teme «BTopoii 3akon HeroToHa. 1

17. Tpernii 3axkon HetoToHa. 1

18. Pemenue 3amau Ha 3akoHbl HproTOHA. 1

19. CBobOogHOe azieHne. Y CKOpeHue 1

cBoOoaHOrO najseHus. HesecomocTs.
20. IlepBuuHbIli HMHCTPYKTA’K 1O OXpaHe TpyAa Ha padodyeM Mecre. 1
JlabopaTopHas padora
Ne 3 «M3mepeHue yCKOpeHUsI CBOOOTHOTO MaeHH .

21. Pemenue 3anau mo reme «CBoOOIHOE aZicHUE. Y CKOPEHHE 1
CBOOO/IHOTO MaJIEHUS».

22. 3akoH BceMupHOro TAroreHus. 1

23. Pemenue 3amad mo reMe «3aKOH BCEMUPHOTO TATOTEHUS». 1

24. VY ckopenue cBOOOTHOTO NaZeHUS HA 3eMJIe U IPYTUX HEOSCHBIX TeJax. 1

25. [IpssiMonuHEHOE U KPUBOJIMHEHHOE JIBHIKCHHE. 1

26. JIBr>KeHue Tena 1o OKPYKHOCTH C MIOCTOSTHHOM MO MOIYJIIO CKOPOCTHIO. 1

27. HckyccTBeHHBIE CIYTHUKH 3€MJIN. 1

28. Pemenne 3amau o reMe «/IBrKeHUE Tela 10 OKPYKHOCTH € IIOCTOSTHHOM I10 1

MOJIYJIIO CKOPOCTBIOY.

29. Nmnynec Tena. IMmynbe cuibl. 1
30. 3aKOH COXpaHEHMsI UMITYJIbCA TEJIA. 1
31. PeakTuBHOE IBUKEHHE. 1
32. Pemrenue 3amad o TemMe «3aKOH COXPaHEHUST HMITYJIbCay. 1
33. 3aKOH COXpaHEHMsI SHEPTUH. 1
34. Pemrenne 3a1a4y Ha 3aKOH COXpaHEHUS SHEPTHH. 1

Mexanun4eckne KoJied6anusi 1 BoJHbL 3BYK (16 4.)
35. Koneb6arenbHoe asuxenue. [lepron konedbanuii MasTHHKA. 1
36. MamemamuuecKkuii u NPYHCUHHBIN MATMHUKU
37. Benuuunel, xapakTepusyroiiye KojaedaTenbHoe IBHKECHHE. 1
Ilepsuunbviit uncmpykmasic no oxpane mpyoa Ha padpouem mecme. 1
Jlabopamopnas paboma Ne 4 «3aseucumocme nepuooa Konedanuil
38. MAMeMamuyecKo20 MaamHUKa om OJIUHbBL)
39. I"apmoHuueckue KoaeOaHus. 1
40. 3aryxatomue Kojaebanus. BeIHy X 1eHHBIE KOJIeOaHUsI. 1
41. Pe3zonanc. 1
42. Pacnpoctpanenue konebanuii B cpese. BoiHbl. 1
43. Jnuna BomHbL. CKOPOCTh paclipOCTPaHEHHUS BOJIH. 1
44, Pemenwue 3anad mo reme «Jlnna BonHbl. CKOPOCTH PaCIpOCTPAHEHUS BOIHY. 1
45. 36yk. HUcmounuku 36yxa. 1
46. Bricota, TeMOp 1 TPOMKOCTD 3BYKa. 1
47. PacnipocTpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1




48. OTtpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
49, HNuTtepdepennius 3ByKa. 1
50. Pemenwue 3anad o reme «MexaHUYeCKHE KOJICOAHUS U BOTHBDY 1
51. Konumponvnas paboma 3a 1 nonyzooue. 1
DJIeKTPOMarHuTHoe noJe (24 4.)
AHaJIN3 KOHTPOJIbHOI padoThl M Koppexkuus Y'Y /. 1
52. MarnuTHoe noJie.
53. HanpagJ/ieHue TOKa 1 HaNpaBJieHHe JJUHUI €ro MATHUTHOTO TOJIS. 1
OOHapyKeHHe MATHUTHOTO TOJIsI 110 €ro JeiCTBUIO HA JJIeKTPUIECKUI 1
o4, TOK. IIpaBuJio 1eBoi pyku.
55. Pemenue 3a1a4 Ha npUMEHEHUE PABUJI JIEBOM U IPABON PYKHU. 1
56. MarnuTtHas UHIYKIUS. 1
57. AHenenue snekmpomacHumuou uHOykyuu. MaeHummwiii nOMox 1
[lepBUuHBIII HHCTPYKTAX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas 1
pabora
58. Ne 5 «M3yyeHue siBJIeHUS JIEKTPOMATHUTHON NHIYKIMI.
59. Hamnpasnenue nnaykinuonsoro toka. [Ipasuso Jlena. 1
60. SIBneHure caMOUHYKIIHH. 1
61. Ilepemennviii snexmpuueckuit mox. Tpancgopmamop. 1
62. Pemenue 3amau o teme «Tpancdopmaropy. 1
63. DIEKTPOMArHUTHOE M0JIe. DJIEKTPOMArHUTHBIEC BOJHBI. 1
DnexTpoMarauTHele kojebanus. Konebarensusiii kKoHTYp. [lonydenue 1
64. 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Brnusinue sneKTpOMarHUTHBIX U3TyYEHHUH Ha KUBbIE OPraHu3Mbl. [[pUHIIUTIBI 1
65. PaJIMOCBSI3H U TEICBHICHUSI.
66. DnekTpoMarHuTHas npupoja cBera. Miarepdepennns cera. 1
67. [Ipenomiienue ceeta. @U3NYECKUIT CMBICI TTOKA3aTENS TPETOMIICHUSI. 1
68. [Ipenomiienue cBeTa. 1
69. Hucnepcus cera. L[Bera Ten. Crekrporpad. 1
70. Tuns! ciekTpoB. CHEKTPaNbHBIN aHAIN3. 1
[Tornomienue u ucmyckanue cBeTa atomamu. [IpoucxoxaeHne TuHeRYaThIX 1
71. CIIEKTPOB.
[TepBUUHBIIT HHCTPYKTaX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas 1
paborta
72. Ne 6 «HabmroieHre CIUIONIHOTO U JIMHEHYATOTO CIIEKTPOBY
73. Pemrenue 3aau mo Teme «NEKTPOMArHUTHOE TIOJIEY. 1
74. Pemrenue 3aau mo TeMe «NEKTPOMArHUTHOE TIOJIEY. 1
75. O0600611eHre 1 cucTeMaTH3aIMs 3HAHUH M0 TeMe « DTEKTPOMAarHUTHOE TTOJIEY. 1
CtpoeHue aToma u aToMHoro siapa (19 u.)
76. PagnoaxkTuBHOCTE. MOl aTOMOB. 1
77. PannoakTuBHBIE TpEBpallleHHs] ATOMHBIX SIZIEP. 1
78. Pemenue 3anau mo reme «PagnoakTUBHBIE TPEBPAIICHHS] ATOMHBIX SJIEPY. 1
79. DKCcIepUMEHTATBFHBIE METOIBI MICCIICTIOBAHUS YaCTHII. 1
80. OTKpbITHE IPOTOHA U HEUTPOHA. 1
81. CocrtaB aTOMHOTO siApa. SnepHbIe CUITBI. 1
82. Oueprus cBsizu. JledexT macc. 1
83. Pemenue 3aau o Teme «Heprus cBs3u. Jedekt macey. 1
84. Henenue sinep ypana. Llennas peakuus. 1
SAnepusrii peaktop. [Ipeodpa3oBanne BHyTpEeHHEH SHEPTUU AaTOMHBIX S/IEP B 1
85. ANMEKTPUICCKYIO SHEPTHIO.




ATOMHAasl JHepreTuKa. JKOJ0rn4eckue npodjemMbl padoThbl AaTOMHBIX 1

86. JIEKTPOCTAHIIMIA.

buosornyeckoe geiicrpue paananuu. Biausinue paanoakTHBHBIX 1

87. U3JIyYeHHii HA )KUBbIe OPraHU3Mbl. 3aKOH PAIHOAKTHBHOIO pacnaja.

88. Penrenue 3amad no TemMe «3aKOH paJIMOAKTHBHOTO PACIIaIay. 1

89. TepmosinepHas peaxius. 1

[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpyla Ha padodyeM mecte. JlabopaTopHast 1
pabora

90. No 7 «I3mepeHne eCTeCTBEHHOTO paIualluOHHOTO (hOHA TO3UMETPOM)

[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpy/1a Ha pabouyeM mecte. JlabopaTopHas 1
paborta

91. Ne 8 «M3yuenue neneHus saapa ypana no ¢pororpadusiM roTOBBIX TPEKOBY

[lepBUYHBIN HHCTPYKTAX IO OXpaHe Tpya Ha pabodyeM mecte. JlabopaTopHas 1
paborta
Ne 8 «Ouienka nepuojia moyypacnajia HaxOsIUXCs B BO3yXe MPOAYKTOB
92. pacmnaja raza pajgoHa
1
[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpyia Ha pabodyeM mecte. JlabopaTopHast
pabora
93. Ne 9 «M3yueHme TPEKOB 3apsKEHHBIX YaCTHI] 110 TOTOBBIM (oTOrpadusimy»
94. Oooowarouguii ypox no meme «CmpoeHue amoma u AamomHO20 A0pa» 1
Ctpoenue u 3Bomounus Beenennoii (5 u.)
96. ['eonieHTpHUYECKasl U TeIMOIICHTPUYECKAs CHCTEMbI MHPA. 1
97. CocraB, cTpoeHue u npoucxo:xaeHue CojHeYHOH CUCTEMBI. 1
Boabmue niianersl CostHeuHol cuctembl. Madsbie Tesia CotHeYHOM 1

98. CHUCTEMBI.

99. Crtpoenue, usnydenus u 3Bostonus CosHIa U 3Be31. 1
100. Ctpoenue u 3Bosronus BceneHHOM. 1
101. | Hmozosasa konmponsvnas paboma. 1

AHanu3 KOHTpOJbHOH padoThl 1 Koppekuusa YVY /. O6obuienue u 1
102. | cucremaruzanus 3HaHUH 3a Kypc GU3HKH 7-9 KIIacCOB.

Hlpugpmom ewvidenenvt ypoxu, npoeooumvie ¢ ooopyoosanuem «Touka Pocmay (6ecripoBOAHOM
MYJIbTHAATYUK, OAaTYHUK a0COIIOTHOTO AAaBJICHUA, OATYHUK TEMIICPATYPbl, AATYUK MArHUTHOI'O II0JiA,
JAaTYUK HAMPsDKEHUS, JaTYMK CUIIBI TOKA, OCLHILIorpad).




TemaTn4eckoe IVIAHUPOBAHHUE C UCITOJIB30BAHUEM 060py)10BaHI/IH «Touka PocTta»

[Tpunoxenue 2

7 kJ1ace
[TmarupyeMble pe3ynbTaThl OCBOCHHUS OCHOBHOHM 00pa30BaTeIbHON
Hcnone3oBanue
MpOrpaMMbI OCHOBHOTO o011iero oopaszosanust (B coorBercTBrM ¢ PI'OC)
v o00opynoBaHuUs
YuusepcanpHble yueOHble neiictus (YY)
Ne Tema OcHoBHOE LleneBas ycTaHOBKa MeranpeaMeTHbIe
n/m coJepKaHue OKa ITpeametHbIC €3yJIbTaThI:
p P P pesy JInuHocTHbIE
pe3yNbTaThI pEryJIATHBHBIE,
Ppe3yIbTaTHI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIC
dusnka v GpuzndecKue MeTo Il u3yueHus mpupoas (5 4.)
1. | JIaGopaTopuas padora IIpaBusna nosnb- Hayuuts uzmepsatpb YMeTb: usmepsaTh PerynstusHsle: nia- CamocrositenbHOCTh B | JIuHelika, JeHTa

Ne 1

30BaHUS TUHEUKOH,
HU3MEPUTENLHBIM
HWIHHIPOM
(MeH3ypKoit)u
TEPMOMETPOM. 3aIHCh
pe3ynbTarta
MU3MEpEHU.
Onpenenenue
MOTPEIIHOCTH
U3MEPEHU.
JlaGoparopnas pabota
Ne 1. «M3mepenne
JUINHBI, 00beMa U
TEMIIepPaTyphI TEIIa

JUTMHY TPU TIOMOIIN
JINHEWKH, 00BEM
JKUAKOCTHU TIpU
TIOMOIIY MEH3YPKH,
TEMIIepaTypy Tella Impu
MOMOIIN TEPMOMETPA,
3aIUCHIBATH Pe-
3YJBTATHI C YYETOM
MTOTPEITHOCTH
M3MEpEeHUs

JUTHHY TIPU TIOMOIIH
JTUHEHKH, 00bEM
JKHJIKOCTH B COCYJIE
TIPH TIOMOTIH
MEH3YPKH,
TEMIIepaTypy Telsia mpu
MOMOIIH TEPMOMETPA;
3aMKCBIBATh PE3yJIbTaT
B BH/JIC TAOJIUIIBI,
(hopMynHpOBaTH
BBIBOJI O BBIITOJIHCHHO
pabote u
aHATN3UPOBATh
MOJTyYeHHbIE
Pe3yabTATHI

HHPOBATh CBOU
JIEHCTBUA B
COOTBETCTBUH C
[IOCTABJICHHOM 3a/1a4ueil
U YCIIOBUSIMU €€
peann3aIum.
[To3naBarenbHbIE:
OCYIIECTBIISTH
(ukcammro
unpopmaruu 06
OKpY’KaIOIIeM MHpE C
TIOMOIIBIO
uHcTpymenToB U KT.
KomMyHukaTuBHbIE:
OpTaHHU30BHIBATH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITeTTbHOCTD C
YAUTENeM U
CBEpPCTHUKAMU;
paborath
WHIUBHUYAJIbHO U B

rpymme

NpUOOPETEHUH HOBBIX
3HAHUU U
NPaKTHYECKUX
YMEHUH

MepHasi, U3MepH-
TeJbHbIA
IUJINHIP,

TepMoOMeTp,
IaTYNK
TeMIepaTyphbl




[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
INepBoHauambHbIE CBEECHNS O cTpoeHuH BerecTsa (5 .)
2. JBUKeHUE MOJIEKY.JI. BpoynoBckoe CcopmupoBatsb 3HaTh: onpeaeNcHne PerynarusHsre: Y6ex1EHHOCTD B KomnsioTep,
Juddysus. JBIDKEHHE. XapakTep 3HAHMSA O IBIDKCHUHT TEeMIIepaTypHl, YUUTHIBATH BBIJCIICHHBIC BO3MOXKHOCTH MHKPOCKOII
®@poHTAIbHAA JBIDKEHUS MOJIEKYJI. MOJIEKYJI, ABJICHUU €IMHUIIBI €¢ y4uTeNIeM OPUEHTUPBI MO3HAHUS OnosoruYecKui,
JabopaTopHas CpenHsisi CKOpoCTh muddy3un. HU3MEpeHus, JIeHiCTBHS B HOBOM HIPUPOABI KanJs
padora JBYDKCHUS MOJICKYJI. Hay4uTts: HabmronaTsh 0003HaueHHE; yueOHOM MaTepHasne B MOJIOKA,
Juddysus. 1 OOBSCHSTS SIBICHUE | ONPEEICHNE SIBICHUS COTPYTHHIECTBE C pa30aBJIeHHOTO
Jduddysns B razax, muddy3nu; T dy3un. YUUTEIEM. BOJOIi
KHJKOCTSIX OOBSICHATH YMeTh: IPUBOAUTD ITo3HaBaTenpHbBIE:
1 TBEPABIX TENax. 3aBUCHMOCTH CKOPOCTH TIPUMEPHI SIBICHHUH, OTIPECTSATh TOHATHSA,
3aBUCHUMOCTh TEIUIOBOTO JIBM)KEHUSI | OOBSACHATH PE3yJIbTaThI yCTaHaBJIHMBaTh
CKOpOCTH MOJIEKYJI OT 9KCIEPUMEHTOB, aHaJIOTWH; IOHUMATh
muddy3un ot TEMIIEPaTyphbl HOATBEPKIAFOLIIX pas3uuus MeXIy
TeMIIepaTypsl Tena; 0OBACHATD JBHIYKEHUE MOJICKYJI; UCXOAHBIMH (haKTaMu 1
tena. CpenHas OTIIMYHUE MOHATHIH OIUCHIBATH SIBJICHUE THIIOTE3aMU JUISl UX
CKOPOCTb TEIIOBOTO cpenHel CKopocTH muddysun, o0bICHITH 00BsACHEHUS,
JIBIDKCHUS] MOJIEKYJI M | TEIUIOBOTO IBM)KEHHMS Pa3HHUILY IPOTEKAHUS TEOPETHYECKUMH
Temrneparypa MOJIEKYT nubdy3un npu MOJIEIISIMU
Tena. OT HOHATHA CpeaHEN pa3MYHbIX TeMIepa- U peabHBIMH
®poHTaNEHAsA CKOPOCTH Typax U B Pa3IMYHBIX 00beKTaMu
nabopaTopHas MEXaHHYECKOTO arperatHbIX
pabora «Habmonenne JBIKCHUS COCTOSTHHSIX
OpOYHOBCKOTO MaTepHalIbHOM TOUKH
JIBHDKCHUSI
Bzaumopeiicteue ten (22 4.)
3. Macca TeJa. Macca u e€ eqUHUIBL. Hayuwurts: YMeTsb: npuBOIUTH Perynarushsie: CaMOCTOSITENBHOCTD B Habop Ten
JlaboparopHnas padora | lI3MepeHue Macchl. aHAIM3UPOBATH MIPUMEPBI TeJl TUIAHUPOBATh CBOM TIPUOOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 3 Prruaksele BeChl. YCTPOMICTBO U pa3IUYHOI Macchl; JieficTBus B 3HaHUil u 3JIEKTPOHHBIE
JlabopartopHas paboTa NPUHIUI AeHCTBUS M3MEpSTh Maccy Tela ¢ COOTBETCTBHH C MIPaKTHYECKUX BeChI
IIOMOIBIO BECOB; MOCTaBJIEHHOH 3aaueit yMEHUHI

Ne 3. «3mepenue
Macchl Tena Ha

DJICKTPOHHBIX BECaX»

PBIYAXKHBIX BECOB;
HU3MEPATb MACCY TEJia,

peaACTaBJIATb

CpaBHMBATb MACChI TCJI

13 pas3jiIndHbIX

U YCIIOBUSIMH €€
peanu3anum.
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
pe3yabTaThl BEIIIECTB OJHOTO ITo3naBaTtenbHbIE:
W3MEpeHU B BUE 00BeEMa, M3 OTHOTO OCYILECTBIISITh
Ta0JINI;, HAOIIOIATh U BEIIIeCTBa Pa3HOTO (ukcamnmro
H3MEpSITh B IpoIecce 00BeMa; nHpOopMauu 06
9KCTIIEPUMEHTAILHOM (dbopMynpoBaTh OKpYXKaIOIIeM MHUpE ¢
JEATETbHOCTH BBIBOJI O BBITTOJTHEHHOH TIOMOIIBIO
pabote uHctpyMenToB 1 KT.
KomMMyHuKaTHBHEIE:
OpTaHHU30BHIBATH
yueOHOe
COTPYJHHYECTBO U
COBMECTHYIO
JeATEeNBHOCT C
YUUTENeM U
CBEPCTHHUKA-MH;
paboraTh
WH/IMBH/YaJIbHO U B
rpymme
4. | IlnoTHOCTh BemecTBa. | JlaboparopHas paborta HayuuTs: YMeTb: HaX0AUTh PerynstuBHsie: CaMOCTOSITENTLHOCTD B Ha6op Ten
JlaGopaTopnasi paGora Ne 5. «M3mepenne 9KCIIEPUMEHTAIILHO IJIOTHOCTB TBEPJIOTO MJIaHUPOBATh CBOU MPHOOPETEHUHN HOBBIX pa3Hoii Macchl,
Ne 5 IUTOTHOCTH BEIIECTBA | OINPEAEIATH INIOTHOCTD TeJla ¢ TIOMOIIBIO JICWCTBHS B 3HaHMH 1 MEH3YpKa,
TBEPJIOTO TeTIa» BEIIIECTBA TBEPAOTO BECOB U MEH3YPKH; COOTBETCTBHUH C MPaKTUYECKHUX 3JIeKTPOHHBIE
TeJIa; MPEACTABIATD 3aIIMCBIBATD [IOCTABJIEHHOM 3a/1aueii YMEHUM BEChbI
pe3yabTaThI pe3yIbTaTHI B BUIE 1 YCIIOBUSIMH €¢
HM3MEpeHHuil B BUzE TaOJIHIIE, pea3anuy.
TabIHI (dhopMynIHpOBaTH ITo3naBatenpHBIE:
BBIBO/] O BBITIOJTHEHHOM OCYIIECTBIISTh
paborte u pe3ynbrarax (uKcaIuo

C YUETOM
MTOTPEITHOCTH
HU3MEPEHUS;
MPEICTABISITh

nHdopmannu 06
OKpY>KaIOILIEM MUpE C
MIOMOUIBIO
nHcTpyMeHToB U KT.
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

naboparopHas paboTa.

YIPYTOCTH OT

3HaHHA O CHIIE
ynpyroctu. Hayaurs

CHJIBI YIIPYTOCTH.
VYMeTn:

YUYHUTBIBATH BBIJCICHHBIC

TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC) Hcnonk3osanue
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m conepKaHue ypoka [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHELS
pe3yIabTaTHI PETYISTHBHEIC,
pe3yIabTaThl
KOMMYHHKATHBHEIC,
TI03HABATEJIbHbIE
rpaduyecku KomMyHuKaTHBHBIE:
3aBHCAMOCTB MacCHI OpTaHU30BHIBATH
Tena oT ero 00vpeMa yaebHoe
JUTS pa3IIMIHBIX COTPYAHUYIECTBO U
BCIIIECTB COBMECTHYIO
JeSITeTHbHOCTD C
YAUTENEeM U
CBEPCTHUKA-MU;
paborath
WHIUBUAYAJIBHO U B
rpyre
5. PaBHoaeiicTByromas CrnoxxeHue cui. Cdopmuposathb 3HaTh: onpesiesieHre PerynstuBHsle: CaMOoCTOSITeTLHOCTD B [lIrarus, peruar,
cuna. CrokeHue CHil. PaBHopeicTBYOIAs 3HaHUSA O PaBHOJEHCTBYIOLICH YUUTHIBATh BBIICTICHHBIE | TIPHOOPETEHNH HOBBIX JIMHEHKA, 1Ba
®poHTanbHASA cwt. CrosxeHue CHil, PaBHOJEHCTBYIOLIEH CHUIL. YYUTEIIEM OPUEHTUPBI 3HAHUU U OJMHAKOBBIX
nabopatopHas padorta JIEHCTBYIOIINX BIOJb CHIL YMeTh: HaXOTUTh JEHCTBUS B HOBOM MPaKTHICCKIX rpy3a, qBa 0JIoKa,
OJTHOY TIPSIMOH. Hayunth: ckmagpBaTh | paBHOICHCTBYIOIUIYIO y4e0HOM MaTepuale B YMEHUH HUTH
q)pOHTaJ'H)HaSI BEKTOPBI CUJI, CHJI, }IeﬁCTByIOHIPIX 10 COTPYAHUYIECTBE C HEpaCTsXKUMasd,
naboparopHas JIEUCTBYIOIIUX BIOJIb OJHOU MPSAMOI; YUUTEIIEM. JIMHEWKa
paborta «IIpaBuia OJTHOM MIPSIMOIA; n300paxarthb [To3HnaBaTenbHbIE: M3MEpUTENIbHAS,
CIIOXKEHUS CHID) OIIpe/IeNATh rpadudecku OTIPEJICTISTh TOHSATHS, JMHAMOMET]
PaBHOJEHCTBYIOLIYIO PaBHOAEHCTBYIOUIYIO | MCIIOJIB30BATh 3HAKOBO-
CHII, ACTIONB3YS CHIT CHUMBOJIHYCCKHC
MPABHJIO CIIOKEHHUSI CpEJ/ICTBA, B TOM YHCIIe
CHII MOJCJIU U CXEMBbI JIs1
penieHus 3aaaq
6. | Cuma ynpyroctu. 3aKoH Cuna ynpyrocru. Cdopmuposathb 3HaTh: onpesieNieHre PerynstuBHbIe: CaMOoCTOSITeTHHOCTD B [ratus ¢
I'yka. ®poHTanbHas 3aBHCHUMOCTH CHIIBI

nproOPETEHNH HOBBIX

YUUTENEM OPUEHTUPBI 3HaHUil u MIPY>KUH, HabOp
YAIUHEHUS Tena. HCCIIeZI0BATh CBA3b (hopmyTHpOBaTH 3aKOH JEHCTBUS B HOBOM MPAKTUYECKHUX rpy30B, JINHEWKa,
KeécTkocTh MpyKHUHBL MEX]ly CHIION I'yka, paccuuThIBaTh yueOHOM MaTepHale B yMEHUHI JUHAMOMETP
3axon ['yka. YOpPYTOCTH, MOJTyJTb CHJTBI COTPYAHUYECTBE C
®poHTanpHas BO3HUKAIOILEH MTPpU yHOpYyTrocTy; YUUTENEM.

KpeTex oM, Habop
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Tpenue B npupoze u

MIPYKUHBI U
U3MEpEeHUe CUl
JIMTHAMOMETPOM).
Pemenue 3agau

TUHAMOMETpA.
Hayunts: nsmepsrs
MOTyJIb CHIIBI
JTUHAMOMETPOM;
HaOIr0AaTh U
U3MEPATH B IPOIIEcce
AKCIEPUMECHTAIBHOM
JIESTEIBLHOCTH;
MIPEJCTaBIATh
pe3yIbTaThI
U3MEpEHUH B BUEC
TaOJIHI]

JMHAMOMETDA.
YMeTh: u3MepsTh
MOJTYJTH CHJIBI
TSKECTH, CHIIBI
YIIPYTOCTH U Beca ¢
TIOMOIIBIO
JTUHAMOMETPA;
CTPOUTH TpahUKI
3aBUCHMOCTH CHJIbI
TSDKECTH OT MAaCCHI,
CHJIBI YIIPYTOCTH OT
YIUTMHEHUS

IEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOH 3a7auei
U YCIIOBHSIMH €€
peanm3anum.
ITo3HnaBaTeabHBIE:
BIIQJIETh PSIIOM OOIIMX
MPUEMOB PEIICHUS
3a1a4.
KomMMmyHUKaTHBHEIE:
OpPTraHU30BHIBATH
yaeOHoe
COTPYIHUYECTBO U

COBMECTHYIO
JIeSITCIILHOCTD C
YUUTENEM U
CBEPCTHHKAMU;
paborath
HWHAWBUIYAIbHO U B
rpyIie

Hcnonb3oBanue
TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
Ne Tema OcHoBHOE LleneBas ycTaHOBKa MeranpeaMeTHble
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P M P pesy JInuHOCTHBIE
pe3yNbTaTHI peryJITHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
nmabopaTtopHas paboTa | ynpyroi nedopmanum, n3o0paxkaTb ITo3HaBaTenbHbIE:
«M3mepenne W YIUIMHEHUEM Teja rpau4ecKu cuiry OTIPEJICTISATh TIOHATHS,
3aBUCHMOCTH CHJIBI YIPYTOCTH UCII0JIb30BaTh 3HAKOBO-
YIPYTrOCTH OT CHMBOJIMYECKHE
nedopmanuu CpPEZACTBa, B TOM YHCIIE
HPY>KHHBD» MOJIETIH ¥ CXEMBI JUTS
peuieHus 3a1a4
7. | JlabopaTopuasi padora | JlaGoparopHas paborta Cdopmuposathb 3HaTh: YCTPOMCTBO U PerynstuBHbie: CaMOCTOSITeTLHOCTD B Jdunamomertp ¢
Ne 6 Pemienne 3agav Ne 6. 3HaHUA 00 ycTpoiicTBe MIPUHITUI ASHCTBHSA IUTAHUPOBATh CBOU NpUOOPETEHUH HOBBIX npeieioM
«['pagynpoBanue U NIPUHINIE AEHCTBUSA

3HAHUHA U
MPaKTUYECKUX
YMEHUH

mmepenus 5 H,
MPY:KUHBI HA
IUIAHIIIETE, TPY3bI
maccoii mo 100 r

TCXHUKCE.

Jlaboparopnas pabota

IIpumeps! BIustHUA
TPEHUs Ha MPOLIECCHI,
MIPO-UCXOASIINE B

Hayuutb: 00BsCHATS 1
MIPUBOJIUTH NPUMEPHI

YMeTh: onpenensiTh
KOX(PHUIUEHT TPEHUS

TIOJIOKUTCIIBHOTO U

CKOJIBXXCHUSA ITPU

PerynstuBHsie:
IJIAaHUPOBATh CBOU
JIIEUCTBUS B

CaMOCTOSTEIIEHOCT B
MPHOOPETEHUHN HOBBIX
3HaAHUH U

JlepeBsHHBII
Opycok, Habop

Ipy30B,
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
Ne 7 HIPUPOJE U TEXHUKE. OTPULATEIILHOTO TIOMOIIH COOTBETCTBHH C MPaKTHYECKUX MeXaHU4ecKast
JlabopaTopnas paboTa BIIMSIHUS TPEHUS Ha JUHAMOMETPa; [IOCTABJIEHHOM 3a/1aueii YMEHU CKaMbsl,
Ne 7. «3mepenue MPOLIECCHI, TIPO- CTPOUTB Irpad ik 1 YCIIOBUSIMH €¢ JUHAMOMETD
CHUIBI TPEHUSA HCXOZSIINE B IPUPOJIE 3aBUCHMOCTH CHIIbI peanuzaun
CKOJIBKCHHS U TEXHUKE; U3MEPATh TPEHHS OT CHIIBI [To3HaBarenbHbIE:
K03()(OUINECHT TPEHUS HOPMAJIEHOTO OCYIIECTBIISTH
CKOJIbXKCHUS,; JaBIICHUS ¢buxcanmio
HaOMI0IaTh U uHpOopMaIuu 00
N3MEpSATH B IIpoIecce OKpYXKaIOIIeM MHUpE ¢
3KCIIEPUMEHTAIbHOU MIOMOILIBIO
JIeSITENbHOCTH; uactpymentos U KT
CpaBHHBaTh, 0000IIATH KoMmMyHUKaTHBHBIE:
W JIeTIaTh BBIBOJIBL; OpTraHU30BBIBATH
MIPEICTaBIATh yuebHoe
Ppe3yIbTaThI COTPYJHHYECTBO 1
U3MEPEHUIL B BUJIE COBMECTHYIO
TabIHI JeSITeTTBHOCTD C
yUHUTENEM 1
CBEpPCTHHUKA-MH;
pabortath
WHJIMBHIYaJIbHO U B
rpymrme
JlaBiieHne TBEPIBIX Tell, )KUIKoCTel 1 ra3os (18 u.)
9. JdaBienue Hasnenne TBepapix | Chopmuporats 3uamy: onpeneneHus PerynsatuBHele: yun- Pa3Butune noznana- Jdaruuk nasJe-

JKHIKOCTEH H ra3oB.
3akon IMackaus.
®poHTATbHAA
JaGopaTopHas padoTa

Tein. JlaBneHue rasa,
€ro 3aBUCHMOCTD OT
TeMIepaTyphl U
o0BEMa rasa.
[lepenaya naBnenust
razaMy u
JKAJIKOCTSAMU. 3aKOH
TTackans.

3HAHMS O JIaBJICHUH
JKHIKOCTEH M ra3oB,
3akoHe [lackains.
Hayunts: HaOmonaTh
SIBIICHUE TIepefiaun
JIaBJICHHUS JKHIKOCTS-
MH; OOBSICHATD

JIaBJICHUs], TNIOTHOCTY,
CHJIBI, UX 0003HAYEHUS
U €JUHHLIBI
U3MEPEHUs; IPUUHHY
JIaBIICHUs T'a3a; 3aBU-
CHUMOCTb JABJICHHS OT
TEeMIIepaTyphl, IIIOT-

3aBUCUMOCTb

HOCTH; GOPMYJIHPOBKY

TBHIBATh BBIJICTICHHBIE
YUHUTEIEM OPUEHTUPDI
JIEHCTBHS B HOBOM
y4eOHOM MaTepHale B
COTPYJIHUYECTBE C
YUHUTEIEM.
ITo3HaBaTeabHEIE:
ONpeeNsATh NOHATHUS,

TENLHOTO UHTEpeca K
¢dusnke

HMSI, IITATHB, pa-
0ouasi EMKOCTb,
TpyOKa, TnHelKa
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

HcnonwszoBanue
TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m conepKaHue OKa [IpenmerHbIe €3yJIbTATHI:
P M P pesy JInaHocTHBIE
pe3yIabTaTHI PETYISTHBHEIC,
pe3yIabTaThl
KOMMYHHKATHBHEIC,
MMO3HABATENBLHBIC
®dpoHTanpHas JTABJICHUS Ta3a OT 3akoHa [Tackas. KCIIO0JB30BaTh 3HAKOBO-
nmabopaTopHas paboTa | TeMmepaTypsl 1 Ymems: onuceiBath CHMBOJIMYECCKHE
«3axoH [Tackamns. KOHIICHTPAITIH €T0 SIBIICHUE JAaBJICHUA T'a- | CPEICTBA, B TOM YHCIIE
Onpenencare MOJICKYT, 3a Ha OCHOBE ITOJIOKE- | MOJEIH M CXEMBI IS
JABJICHUS KUIKOCTH» | aHAIN3UPOBATh U Uit MKT; 0OBACHITE | pemieHus 3aad
OOBSICHATH SIBIICHUS C 0Cc0oOEHHOCTH TIepesa-
HCTIOJIE30BaHUEM YW JaBICHUS KHUIKO-
3akoHa [lackans CTSIMHU U Ta3aMU Ha OC-
HOBE TOJIOKEHUH
MKT; npuBoauTh
TIPUMEPEI,
WLTIOCTPUPYIOIINE 3a-
koH [Tackans
10. | JlaboparopHas pabora | JlabopaTtopHas pabora | HayunTh nusmepsrs PerynaruBHbLe: CaMOCTOATENBHOCTD B | JIMHAMOMETD,
Ne 8. Ne 8. «M3mepenue BBITAJIKMUBAIOMIYIO IJIaHUPOBATH CBOM MPHOOPETEHUH HOBBIX | IITATHUB
. " N N .
BBITAJIKMBAOIICH CHITy YMemp: IPOBOTHTH JeHCTBUSA B 3HAHUH U YHUBEpCAbHBIH,
CHUITBI» SKCTIEPHMEHT T10 06- COOTBETCTBHH C § NPaKTHIECKHX MEPHBIN IITHHIID
MTOCTABJICHHOM 3alauell | yMeHHid (MeH3ypka), rpy3

HapPY>KCHUIO BBITATKH-
BAIOMICH CHIIBI, BBISB-
JICHUIO 3aBUCUMOCTH
Moy FaoT py 11 Vr;
3aMUCHIBATh PE3yJIbTa-
Thbl U3MEPEHUI B BUJIE
Tadnui, GopmMyaupo-
BAaTh BBIBOJ O BBITION-
HEHHOI1 paboTe u pe-
3yNbTaTax ¢ y4eTOM
MTOTPEITHOCTH H3Me-
peHus

U YCIIOBUSIMH €€
peanu3anum.
[No3HaBarenbHsIE:
OCYILECTBIISATh
(ukcamnmro
nHpOpMauHu 06
OKPY’KaroIIeM MHPE C
TTOMOIIIBIO
uHctpymenTos U KT.
KomMmyHuKaTUBHEIE:
OpraHU30BbIBAThH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO

UTHHAPIYECKUHA
U3 CTaJH, TPY3
ITHHAPIYECKUHA
W3 aJTFIOMHHUEBOTO
CIUIaBa, HATh
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
p M P pesy JInuHOCTHBIE
pe3yNbTaTHI peryJITHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
JIeATENILHOCTD C
YUHUTENEM U
CBEPCTHUKAMU;
paboTats
WHIUBHUIYaJIbHO U B
TpyIe
11. | Jlaboparopnas pabora | Jlaboparopnas pabora | ChopMHpOBaThH 3nams: ycnosus, mpu | PerynsaTuBHBIE: TLIa- CamocToaTensHOCTL B | JIMHaMOMETD,
Ne 9. Ne 9. «M3yuenue 3HaHUSI 00 YCIOBUAX KOTOPBIX TEJIO TOHET, HUPOBaTh CBOM JI€ii- NPHOOPETCHUH HOBBIX | LITATHB YHHBEP-
YCIOBUM ITABAHUA | 11 apapyg Tena. BCIUIBIBAET, [IABAET CTBHs B COOTBETCTBUM ¢ | SHAHHM CaJIbHBIN, MCP-HBIN
Tena» Hayunts: BHYTPH WU TocTaBJeHHoOM 3afaueii | MPAKTHICCKHX LHITHAD
X MEHHH MEH3ypKa 3
pacCcHuThIBaTh Ha MMOBEPXHOCTHU " yCJIOBHUSIMU €C y ( yP )’ pru
HMUIMHAPUYCCKUU
BBITAJIKUBAIOIIYIO KHUJIKOCTH. peanu3aum.
v U3 CTIEeUHaIBHOTO
CUITY U CUITY TAXKCCTHU, Membsb. IPOBOANUTH KOMMyHI/IKaTI/IBHBIe. IIaCTHKA, HUTD,
HCCIICA0BAaTh YCJIOBUA OKCIICPUMCEHT IO 3 OpPraHu30BbLIBATH HOBAPEHHAS COIb,
IUIaBaHUS Tela; HPOBEPKE YCIOBUI yuebHOe nazouKa s
O00BSACHATH TIPUYHUHBI IJIaBaHUs TCII, COTPYAHUYECTBO U IepeMelInBaHus
IJIABAHUS TEJ 3allMChIBaTh COBMECTHYIO
PC3yNBTaThl B BUAIC JESTENBHOCTD C
TabHIII, YUUTENEM U
opmymmpoBath CBEPCTHHUKAMHU;
BBIBOJI O BBITTOJTHEHHOH paGoTath
paboTe M pe3ysIbTaTaX | yynupuyanbHO H B
C yu4€ToM rpyne
MOTPELIHOCTH
PaGota u MmomHOCTh. DHeprus (15 u.
12. | JlaGoparophas pabora | JlaGoparopHas pabora | Hayuuts: HaGmogats, | Ymems: cobupars Perynarusnsie: mia- CamocrosiTesnbHOCTE B | Poruar ¢ kperure-

Ne 10

Ne 10. «3yuenwue yc-
JIOBUA PABHOBECUA
peryara»

M3MepSATH U 00001maTh
B IIPOLIECCE IKCIIE-
PUMEHTaJIbHOM
JIeSITEIbHOCTH;

YCTAHOBKY TIO OITHCa-
HUIO, IPOBOIUTH IKC-
MIEPUMEHT 10 TPOo-
BEpKE YCIIOBHS paB-

HHUPOBATh CBOU JIeii-
CTBHSI B COOTBETCTBHH C
MOCTAaBJICHHOM 3aJjaueit
U YCIIOBUSIMH €€

IproOPETEHNH HOBBIX
3HaHWUM U IpaKTHye-
CKHUX YMEHUHI

HUSIMH JJI5 TPY30B,
Habop TPy30B 1O
100 r, nuHamomeTp
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)

YuusepcanpHble yueOHble neiictus (YY)

Hcnons3oBanue
000pyI0BaHUS

J\/fg Tema OCHOBHOE [leneBas yctaHOBKa . MeranpenmeTHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTLI pIe)FyJZHTHBHLIe, JlHOCTHBIC
KOMMYHUKATHBHBIE, PeSyIBTATE!
NI03HABATENIbHBIE
CHUCTEMaTH3UPOBATh U | HOBECHUS phluara; peanu3aium.
0000maTe 3aIMCHIBATh PE3YIlb- ITo3HaBaresbHbIE:
MOJIy4YEHHbIE 3HAHUS, TaThl B BUJE TaOJIUIIBI, | OCYHIECTBIATH (hUKCa-
MIPEICTaBIATh (dhopmMynHpOBaTH o nHOpMAIIH 00
pe3yNbTaThl U3- BBIBOJI O BBIIIOJTHEHHOM | OKPY>KaroILlEM MUpE ¢
MepeHuil B Buje pabote u pe3ynbpTaTax | MOMOIIBIO HHCTPY-
TabIuUI] C y4€TOM menroB U KT.
MIOTPELTHOCTH KoMMyHUKaTHUBHBIE:
HU3MEpEeHUs OpraHu30BBIBATH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITENIBHOCTD C
Y4UTEIEM U
CBEPCTHHKA-MU;
paboTaTh HHIUBU-
JlyaJIbHO U B IpYyIIIe
13. IIpumenenue npasuia bnok. [TogBuxHbII 1 Cdopmuposathb 3HaTh: YTO TaKOE PerynstuBHsle: CaMOoCTOSITETLHOCTD B IlonBuxHBIN 1

paBHOBECHS pbluara K
0510Ky. «30510TOE
MPaBHJIO)» MEXaHUKH.
®poHTaNbHAS
nabopaTtopHas paboTa

HETIOABIKHBIH OJIOKH.
PaBeHcTBO paboT npu
HCTIOJIb30BaHUH
MIPOCTBIX
MEXaHU3MOB.
«30J0TO€ TIPaBUIIOY
MEXaHUKH.
®poHTaNbHAS
naboparopnas pabota
«3yuyenue
INOABMXXHBIX U
HETIOJBIDKHBIX

3HAHHS O BBIMIPHIIIIE
cwi. Hayuuts:
HCCIICAOBATh IPUYHHBI
HEBO3MOXXHOCTH
BBIMTPHIIIA B CHIIC B
HETIOJBIDKHOM OJIOKE U
BBIMTPHIIIA B CUIIE TIPH
HCIIOJIb30BaHUS
MOJIBHYKHOI'O 0JI0Ka;
BBIUNCIISATH 3HAYCHUS
(hU3MUeCKUX BEJINIMH,
HCTIONB3YS «30JI0TOC

BBIUTPBIII B CHJIE,
JlaBacMBbIN
MOABVMYKHBIM OJIOKOM.
YMeTh:
(dopMyIpoBaTh
«30JI0TOE TIPABUIIOY
MEXaHUKHU

YUHUTBHIBATh BbIJCIIEHHBIE
YUYUTEIEM OPUEHTUPBI
JIEUCTBHS B HOBOM
y4e0HOM MaTepuae B
COTPYJHUYECTBE C
YUHUTEIEM.
Ilo3HaBaTenbHEBIE:
OIPEEIATh MOHATHUSA,
HCIIOJIb30BaTh 3HAKOBO-
CUMBOJIUYECKHUE
Cpe/ACTBa, B TOM YHUCJIE
MOJIEIIA B CXEMBI JIJIS

TIPUOOPETEHNH HOBBIX
3HAHUU U
MIPAKTUYECKUX
YMEHUM

HENOIBUKHBII
6s10KH, HAOOP
TPY30B, HUTb,
JTIUHAMOMETD,
IITATUB, JIMHEHKA
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

TIPOTPaMMEI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC) Hcnonk3osanue
YuusepcanpHble yueOHble neiictus (YY) oGopyroBanus
J\/fg Tema OCHOBHOE [leneBas yctaHOBKa . MeranpenmeTHbie
n/n coliepKaHUe OKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJZHTHBHLIe, JlHOCTHBIC
KOMMYHHUKaTUBHEIE, Pe3yIbTaThl
NI03HABATENIbHBIE
6710K0B» MIPaBUJIO» MEXAHUKH pemeHus 3a1a4
14. Jlaboparopnas pabota | JlaGopartopHas pabota | HayuuTs: usmepsaTh Ymems: cobupath PerynsatusHsle: m1a- CamocrosrensHocTs B | IlITatus, MexaHu-
Ne 11. Ne 11. «M3mepenue KIIJ] Hak1OHHOM MJI0- | YCTaHOBKY IO OIUCa- HUPOBATh CBOU J€M- MPHOOPETEHUH HOBBIX | YeCKas CKaMbs,
KIT npu nogseme CKOCTH; HaOJII01aTh, HUIO; IPOBOIUTH IKC- CTBHSI B COOTBETCTBHH C | 3HAHUU W IpaKTH4e- OpycoK ¢ Kprou-
TeJla 0 HaKJIOHHOM HU3MEPATh ¥ 0000I1aTh | MEPUMEHT IO OTpe/e- MOCTaBJICHHO 3a7auei CKUX YMEHUH KOM, JIMHEHKa,
TIOCKOCTH B TIpoLiecce JKcC- neruro KITJI mpu U YCIIOBHUSIMU €¢ Habop Ipy30B,
MepPUMEHTAIbHOU IoIbEMe TeJa 1o Ha- peanu3arum. JTUHAMOMETP
JIeSTETbHOCTH; KJIOHHOM TIIOCKOCTH; Ilo3HaBatenbHsIE:
CHCTEeMaTH3UpOBaTh M | 3alHCHIBATh pe3ylbTa- | OCYIIECTBIATH (pukca-
0000111aTH MOITY- THI UI3MEPEHUH B BUAe | U0 HHPOpMauu 0o
YEHHBIE 3HAHMUS; TabIHIBL; POPMyYIH- OKPY’KaloIIeM MHpE C
HpPEeJCTaBIATh pOBAaTh BBIBOJ O BBI- MIOMOIIBIO UHCTPY-
pe3yJbTaThl U3- MTOJTHEHHOW paboTe n menToB U KT.
MEpEHUil B BUjE pe3ynbTarax ¢ yaetoM | KoMMyHHKaTHBHBIE:
TabIHI MOTPEIHOCTH U3Me- OpraHU30BbIBAThH
peHus ydeOHOe coTpy-
HUYECTBO U COBMECT-
HYIO JAEATENBbHOCT C
yUUTeNEeM U CBep-
CTHUKaMH; paboTaTh
WHAWBUYaJBHO U B
rpymme
8 Kki1ace
Ne OCHOBHOE [leneBas yeranosKa [Tmanupyemble pe3yabTaThl OCBOCHHUS OCHOBHOH 00pa30BaTeIbHON VoMb 30BaHHe
Tema IIPOrpaMMbI OCHOBHOTO ob1iero oopaszosanust (B coorsercTBrn ¢ PI'OC)
n/m coJiepKaHue ypoxa obopynoBaHus

[IpenmerHbie

YHauBepcansHble yueOHbIe aeiictus (Y'Y /1)
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pe3yabTaThl MeranpenmeTHble
PE3yIbTATEL: JInuHocTHBIE
pETYIATHBHBIE, O —
KOMMYHHUKaTUBHEIE,
MI03HABATEJbHbIC
Temnossle aBiaenus (15 u.)
TenioBoe TennoBoe nBMXEHUE. Cdhopmuposatb 3HaTh: onpeeeHue PerynsatuBHsle: PazButne JlaGopaTopHblii
ABHKEHHe. TepmoauHaMuyueckas 3HaHUS O TEMJIOBOM TEIUIOBOTO IBUXKEHUS, | YUUTHIBATH BHIACICHHBIE MI03HABATENBHOTO TepMoMeTp, JaTYUK
Temneparypa cucreMma. CocrosiHue U JIBIDKEHUH, TEIUIOBOTO YUUTENIEM OPUEHTHPBI uHTEepeca K pU3uKe TeMIepaTypbl
napaMeTphl COCTOSHUS TemImeparype. paBHOBecHS, JieficTBUS B HOBOM
TepPMOANHAMHUYECKON Hayuuts: onpenensatsh TeMIIepaTypsl; yueOHOM MaTepHale B
cucremsl. Temnosoe LIEHY ACJCHUS IIKaJbl | SIUHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBECHE. TEPMOMETPa; o0o3HaueHNE YUUTEIEM.
Temnepatypa Kak N3MEpSTh TEeMIIepaTypHl, ITo3naBartenbHBIE:
rapamMeTp COCTOSIHUS TEMIIEpaTypy; YCTPOMUCTBO H OTIPEICTISTh TIOHATHS;
TEPMOJMHAMUYECKON TIEPEBOANTD 3HAUCHHUE TIPUHINI JeHCTBHA MOHMMATh PA3ITHIHA
cucreMsl. M3mepenue TEMIIEpaTyphl U3 TepMOMeETpa. Y METh: MEXKAY NCXOTHBIMU
TEeMIIePaTypHI: rpaxycos Llenscus B HCTIONIB30BATh MIPH (haKTaMu ¥ THIIOTE3aMH
TEpPMOMETp, IIKaja rpaaycsl KensBuHa OTIHMCAHMHU TEIIJIOBBIX JUIsl X OOBSICHEHUS,
TepMOMeETpa, SIBIICHUH TIOHATHS: TEOPETUIECKUMU
TEPMOMETPHUECKOE TEPMOANHAMUYIECKOH MOJIEIIIMU U
TEJO0, pEeNepHbIE TOUKH. CHCTEMBI, COCTOSTHHS peabHBIMU 00BEKTaMHU
Ilxana Lenbcus. TEPMOJUHAMUYECKON
[kansr dapenreiita u CUCTEMBI, IAPaMETPOB
Peomropa. AOcomoTHas COCTOSIHUS
(TepMogMHAMHUYECKasT) TEepMOANHAMUYECKON
IIKajIa TEMIIEpaTyp. CHCTEMBI; IPUBOANTD
AOCOJIOTHBIH HYJIb TIPUMEPBI TETIOBBIX
Temneparyp. CBs3b SIBIICHUH,
MEXIy TeMIIepaTypon 9KCIEPUMEHTOB,
o mkase Lenbcus u mo TOJITBEPIKTAIOIIINX
abCcoMIOTHOMN 3aBHCHUMOCTh
(TepMoAMHAMHIYECKON) TEMIIEPATYPHI OT
mikane. JleMoHcTpanus CKOpPOCTH JIBIKEHUS
«H3mepenune MOJIEKYJT
TeMIepaTypbl»
BryTpenssisa Kunernueckas u Ccdopmuposats 3HaTh: ONpeaeeHme PerynsatuBHsle: CaMocCTOATETFHOCTD B JemoHcTpauus
sHeprus. CriocoObl | TMOTeHIMAIbHAS YHEPTUS. | 3HAHWA O BHYTPEHHEH | BHYTPEHHEH HEpruy, | YYWUTHIBATH BHIJACICHHBIE | NMPHOOPETEHUH HOBBIX «3meHeHMe
W3MEHEHHUS Cogepirienue padoTsI SHEPTHUH, CTIocobax SBJICHUSA YYUTEIEM OPHUEHTHUPHI 3HAHHH U BHYTPEHHEH SHEpPIruu
BHYTPEHHEH CXKAThIM BO31YXOM. U3MEHEHUs Temnonepeaauy; JIeHCTBUSL B HOBOM MPAKTUIECKUX TeNa Py TPEHUH U
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHEIC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
SHEepruu BHyTpenHsis sHeprus. BHYTPEHHEH SHEPTrUH. | EJUHULBI U3MEPEHUA M | Yy4eOHOM MaTepuae B yMeHHUH yaape»: 1aT4UK
YcnoBHoe obo3HaueHne | HayuuTb: 0OBACHATH 0003HaueHNE COTPYJHUYECTBE C TeMnepaTyphbl, 1Be
U €VHULIA BHYTPEHHEN U3MEHEHue BHYTPEHHEH 3HEPIuy, YYUTENEM. JOCKH, 1B€
SHEPrud. 3aBUCUMOCTh BHYTPCHHEH SHEpTUH CTIOCOOBI ITo3HaBaTtenbHbIE: CBHHIOBbIE
BHYTPCHHEH YHEPTHA TeNa Ipu TEIUIOTICPEIaUH. OTIPEAETATh MMOHATHSA, MJIACTUHKH,
TeNa OT ero Teruronepenade u YMeTh: OHUCHIBATH co3JaBaTh 0000IIECHNS, MOJIOTOK
TEeMIepaTypbl, MACCHl | pabOTe BHEITHUX CHII; | IIPOLECC IMPEBPAIICHHUS yCTaHaBJIMBaTh
OT arperaTHoOro aHATU3UPOBATH SHEPTHH TpU aHAJIOTUH; TOHUMATh
cocrostHAsA. CIocO0BI SIBIICHHE B3aMMOJICHCTBHH TETI, pa3IHIHAsS MEXITY
U3MCHCHUS BHyT’pCHHef/II TCIIoNepeaAavu; U3MCEHCHUSA DOHEPIrUn HUCXOOHBIMH (baKTaMI/I u
OHEPIruu TeJjia: CpaBHMBATb BUIBI Ipu COBEPIICHUN THUIIOTE3aMU AJ1A UX
COBepIIIeHUE PabOThI U TerUIonepenadm; paboTHI 1 00BSICHEHHUS,
Terionepenaya CaMOCTOSTENILHO TerJonepeaaye; TEOPETHYECKUMH
pa3pa6aTLIBaTL, IMPpUMCHATH 3HAHUA O MOJCIISIMU U
IUTAHUPOBATh U BHYTPCHHEH SHEPTHH | pPealbHBIMU OOBEKTaMH
OCYIIECTBIISITh crocofax ee
SKCIIEPUMEHT TI0 W3MEHCHHUS B
HM3MEHCHHIO Pa3IMIHBIX CUTYAIIIX
BHYTPCHHEH dHepTun
3. Konsexnus. KoHBeKIHs B KHUJIKOCTIX Cdopmuponats 3HaTh: OIpeaeeHe PerynsatuBHsle: PasButune JdemoncTpanus
N3ny4yenne u razax. [lepenoc 3HaHMS O KOHBEKIHU SIBJICHUI KOHBEKIIMHU, | YYHUTHIBATh BbIJICJICHHBIE MO3HABATEIILHOTO «Ilorsomenue
BELLECTBA IIPA 1 W3JIy4YCHUHU. H3Iy4YCHUS. YUUTEJIEM OPUEHTUPHI nHTepeca K huznke CBETOBOIl JHEPTHHN»:
KOHBEKITHH. HayunTs: HabmronaTh YMeTh: NPUBOJHUTH JIEWCTBHS B HOBOM JaBa
O6pazoBaHue BETPOB. KOHBEKIIMOHHBIE NpUMEpHI KOHBEKIIMH U | y4eOHOM Marepuaie B AaT4YMKa
Wznyuenue sneprun MOTOKHU B XHJKOCTSIX W3ITy4eHNs; COTPYTHHUYECTBE C TeMIeparypbl,
HarpeTbIMH TEJIaMH. W ra3ax; OObsSICHSITH pacro3HaBaTh yUHUTENEM. JIamna, JJucT 0eJioit
3aBUCHMOCTb 3HEPTUU MEXaHHU3M KOHBEKIIUIO U [To3HaBaresbHbIE: " 4épHoii Oymarm,

U3ITyYSHHS OT
TeMIIepaTypsbl Tea.
CpaBHeHHE H3ITy4YCHUSA
(TIOTTIOIIIEH NS ) SHEPTUHI

KOHBEKIUH, IPUUUHY

Pa3IM4HOM CKOPOCTU

KOHBCKIIMH B ra3ax nu
KUIOKOCTAX,

U3Iy4EeHUe cpenu
JIPYTHX BUAOB
TEIUIONEPEIayuH.
OnucheIBaTh MEXaHU3M

ONPECACTIATE TOHATHA,
co3/1aBaTh 0000IIEHHUS,
yCTaHaBJIMBATh
aHAJOTHH

CKOTY
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KOJIMYECTBO TE-TUIOTEI,
HEOOXOIUMOE IS

unpopmauu 06
OKpYKaIOIIEeM MHpPE C

HarpeBaHus BOJIbI U [IOMOUIBIO
BBIICISIEMOE €10 IIPU uncrpymentoB U KT.
OXJIAXKICHUU; KommyHuKaTHBHBIE:
HEpPaBEHCTBA 3TUX OpraHu30BBIBAThH
KOJIMYECTB TEIJIOTHI yueOHOe
COTPYIHUYECTBO U
COBMECTHYIO
JIEATEIIbHOCTD C
YUYUTEIEM U
CBEPCTHUKAMU;
paboTaTh

[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
Hcnonb3oBanue
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P P P besy JInmaHOCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
YEPHOW U CBETJIIOM CPaBHHUBATb SIBICHUS nepeayd SHEPrun
TIOBEPXHOCTSIMH TEJL. KOHBEKIH U JIAaHHBIMH CIIOCO0aMHU
YcrpoiicTBo Tepmoca. W3IIy4YEeHUS;
Poinb n3mydenus u Ha0moaTh
JPYTHX BU/IOB N3MECHEHHE
TEIUIONepEIauyl B )KU3HA | TEMIIEpaTyphl Tela,
pacTeHuil 1 JKUBOTHBIX 00yCIIOBIICHHOE
MOTJIOIIEHUEM
CBETOBOT'0 M3JIy4EHHSI
4, JlaGopaTopHas JlabopaTopHas padbota Hayuuts: 3HaTh: YCTPOUCTBO U PerynarusHsle: CaMocCTOATETFHOCTD B Jatuuk
padora Ne 1. Ne 1. «CpaBHenne UCCIIEI0BaTh SIBIICHHE MIPUHLIUI JeHCTBUS IUIAHUPOBATh CBOM NpUOOpPETEHUH HOBBIX TeMIeparypbl,
KOJIMYECTB TETIOTHI IPU Terna000MeHa pu KaJIOpUMeTpa. JICUCTBUS B 3HAHMH U TepMOMETp,
CMEIIMBAaHUN BOJBI CMEUIMBaHUN YMeTh: MPOBOAUTD COOTBETCTBHH C NPaKTHYECKUX KAJIOPUMETP,
pa3HoO# TeMneparypbi» XOJIOJTHOH 1 ropsiuel | HaOJoAeHHs rmporecca | ITOCTaBJICHHOH 3aaden YMEHHUH MepHBIii NHJIHHIP
BOJIbl; BBIYUCIISTh TerIonepeayy; 1 YCIIOBUSIMH €¢ (Men3ypka),
KOJIMYECTBO TEIUIOTHI NU3MepsTh peanuzauy. JadopaTopHbIe
TeMIepaTypy ropsdeit [To3HaBarenbHbIE: CTaKaHbl, TOPIYAs
Y XOJIOJI-HOH BOJIpI; OCYIIECTBIISTH M X0JIOJTHASI BOJIa
pacCUnTHIBATH ¢buxcanmio
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
WHIUBHUIYaJIBHO U B
rpynre
5. JlabopaTopHas JlabopaTopnas paboTa Hayuuts: nsmepsats YmMmeTh: HaOIIOAATh PerynstuBHsle: CaMOCTOSATENEHOCTD B JaTunk
padora Ne 2. Ne 2. «3mepenue yIeIbHYIO0 mporiecc IUTaHUPOBATh CBOU NpUOOpPETEHUH HOBBIX TeMIepaTyphl,
yIeNbHON TeTIIOEMKOCTH TEIUIOEMKOCTh TEIJIONEpenayH; JEeUCTBUS B 3HaHUH U TepMOMeTp,
BEILIECTBA» BEIIIECTBA; BEIYNCIIATD pacCUnTHIBATH COOTBETCTBHH C MIPAaKTHYECKNX KAJOpUMeTp,
TIOTPEITHOCTh KOJIMYECTBO TETUIOTHI, | ITOCTaBJICHHOH 3amadei YMEHHH ropsiyast u
KOCBEHHOTO HeoOxoanMoe Juis 1 YCIIOBHSIMH €¢ X0JI0IHAS BOAAA,
NU3MEpECHNUS YACTbHON HarpeBaHus BOABI U peanuzamuy. MEpHBI TUJIHHAP,
TETIIOEMKOCTH BBIJIEISIEMOE TIPH [To3HaBarenbHbIE: rpy3
BeIlleCTBa OXJIaXKICHHHU Tela, OCYILECTBJIATh NMJINHAPHYECKHUH ¢
MIPUMEHSTh ypaBHEHUE ¢bukcanuio KPIOYKOM, HUTb,
TEIUIOBOTO OajaHca uHpopMaIuu 00 3JIeKTPOHHbIE BEChI
JUISL OTIPEIeTICHHS OKpY’KaIOIIeM MHpPE C
YAEJIbHOU TErJIo- [IOMOUIBIO
€MKOCTH BELIECTBA uHctpymenTo U KT.
KomMyHukaTuBHBIE:
OpTraHU30BBIBATh
yaeOHoe
COTPYJIHHYECTBO H
COBMECTHYIO
JIESITETTBHOCTH C
yauTeNneM u
CBEPCTHHUKAMHU;
paboTaTh
WHIUBHUYAJIbHO U B
rpyre
W3meHeHue arperaTHeIX cocTosiHui BemmecTsa (11 4.)
6. [InaBnenue u [InaBnenue TBEPABIX CcopmupoBatb 3HaTh: ONpeencHe PerynarusHsie: Pa3Burue @poHTANbHASA
OTBEp/AEBaHUE ten. Temnepatypa 3HAHMS O TUIABJICHUN SIBJICHUM TUIABJICHUS, | YUMTHIBATb BHIJICJICHHBIC M03HABATENIBHOTO JaGopaTopHas
KPUCTAITHYECKHX iaBneHns. OObsiCHEHNE U OTBEpJEBaHUU OTBEPJIEBaHHUs, yUUTEIEM OPHUEHTUPEI HHTEpeca K pU3MKe padora Ne 1.
BEIIECTB. npolecca MIaBJIeHUs C BEILIECTB. TeMIIepaTyphl JICUCTBHSI B HOBOM «Onpenenenne
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

Hcnons3oBanue
000pyI0BaHUsS

No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
/o conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIH9HOCTHBIC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHUBHBIC,
[TO3HaBaTE/IbHBIE
®DpoHTaAIbHbIE TOYKH 3PCHUS Hayuuth: HaOnrOnaTh | IUIABICHHUS, YACIBHOU yueOHOM MaTepHase B yAeJbHO# TemJI0ThI
J1agopaTopHbIe MOJICKYJISIPHO- 3aBUCUMOCTE TEIUIOTHI [JIABJICHHUS, COTPYJHUYECTBE C IJIABJICHUS JIbIA»
pa6oThl KUHETHYECCKOI Teopuu TEeMIIepaTyphbl CAMHUILY U3MEPCHHS YUUTEIIEM. JATYHK
CTPOCHUS BEIIECTBA. KPHUCTAJUTUIECKOTO YACTHHOH TETIIOTHI ITo3HaBaTeabHBIE: TeMIepaTyphbl,
Kpucrammzanus. BEIIECTBA IIPH €ro IJIaBIICHUS U €€ OTIPEeNIeNATh TOHATHA, KaJOpHUMETP, COCY/
Temmneparypa IJIABJIEHUH (hm3U9ecKuil CMBICT; HCIIOJIb30BaTh 3HAKOBO- C TAIOLIHUM JIbJA0M,
KpPHUCTaJLTU3AIHH. (kpuctammm3anuu) ot | GopMymy I pacdera CHMBOJINYCCKHE cocyn ¢ BOJOid,
IInaBnenue u BPEMEHH; BEIYHCIIATH KOJIMYECTBA TEILIOTHI, CpeICTBa, B TOM YHCIIC 3JIeKTPOHHBIE BECHI.
KpHUCTaJUTH3AIHS KOJIMYECTBO TEIUIOTHI HEOOXO0AUMOTO IS MOJICIH M CXEMBI, IS dpoHTAIbHAA
aMOP(HBIX TEJI. B IIpo1iecce IJIABJICHUS pelIeHus 3a1a4 JladopaTopHas
VenbHas TEmIoTa TerUIonepenadu npu KPUCTAIITIYECKOTO paGora Ne 2.
IJIABJICHUA: YCJIOBHOE IUIaBJICHUM U BEILlECTBA U «QO0pa3zoBaHue
0003HaYeHHE, €NMHNUIIA KpUCTAIUTU3AIIH; BBIJICTISIIONIETOCS TIPU KPHCTAJLIOB»:
HU3MEPeHusl, PU3HYCCKHI OTPENEeNIATh 110 €ro OTBEPCBAHHH. MHKPOCKOII,
cmbicit. @opmyna IS TabJIule 3HAYCHUS VMeTh: 0JIb30BaThCS npodupkKa c
pacuéTa KoJIu4ecTna TEeMIIepaTyphI TaOaULIAMH 3HAYEHU I HACHIIEHHBIM
TEILIOThI, HEOOXOAMMOTO IJIaBJICHUS U TEeMIIepaTyphI pacTBopoM
IS TUIaBJIEHUS TeEJIa. YACTHHOH TETIIOTHI TUTABIICHHS ¥ yICIEHOM ABYXPOMOBOKHCJIOT

®poHTaNIbHAS
nabopatopHas pabora Ne
1. «Onpenenenue
Y/AEJIbHON TEIIOThI
IUTaBJICHUS JIBIAY.

TUTaBJICHHS BEIIECTBA;
MPUMEHSTH
TMOJIYYCHHBIC 3HAHU
K PELICHUI0
rpaduUecKux 3amgay

TEIIOTHI IJIABJICHHS U
OTBep/ICBaHMS Ha
ocHoBe MKT;
CpPaBHHBATh MPOLIECC
IJIaBJICHUSA U

DpoHTanbHas OTBEp/CBaHUs B
nabopatopHast pabota Ne 3aBUCUMOCTH OT
2.«0O06pa3oBanue YAETBHOM TEIUIOTHI
KPHCTAJIIOB)» TUIABJICHHS

0 AMMOHMS,
npeIMeTHOE CTEKJIO0,
CTeKJITHHAS
najoyKa
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
7. Hcnapenue n ITapooOpazoBanue. CcdopmupoBatb 3HaTh: Olpe/eIeHNe PerynstuBHble: PazButne JemoncTpanus
KOH/IeHCAIINS Hcnapenmue. 3HaHMS 00 MCIIAPEHUH | SIBIICHWH UCTIApPEHHS M | YYUTHIBATH BBIJCICHHbIE MO3HABATEJILHOTO «Hcnapenue
3aBUCUMOCTH CKOPOCTH Y KOHJICHCALIHH. KOHJICHCAIINH, YUUTENIEM OPUEHTHUPHI UHTepeca K pu3nKe CHUPTa»: AaTYHK
UCTIApEHHs OT poja Hayuuts: HACBIIICHHOTO Mapa. JIEWCTBHSA B HOBOM TeMmepaTyphbl,
KUJKOCTH, TUTOIIAIH €& HCCIIEIOBaTh YMeTh: 00BSICHATD Ha y4eOHOM MaTepHale B npooupka, Jim-
MIOBEPXHOCTU U 3aBHCUMOCTH ocaHoBe MKT COTPYTHHIECTBE C cTouku Oymarwy,
TeMIepaTypsbl. CKOPOCTH HCTIApEHHs | TPOIECCH HCIIAPEHUS YIUTENEM. PE3UHKH, pa3HbIE
[MoHmxkenne OT poJia KHUAKOCTH, Y KOHJICHCAIIUU U TIPO- [lo3HaBaTenbHEIE: CHHUPTHI
TEeMIIepaTyphbl )KUIKOCTH TUTOIA/IA ¢ UCXOAIINE TIPH 3TOM OTIPECTATh TIOHATHS,
NP UCTIAPEHHH. MIOBEPXHOCTH U W3MEHEHHS SHEPTHH; co3/1aBaTh 0000IICHUS
Konnencarus. TEMIIEPATYPBI BBISIBJIATH U OOBSCHATH
HacpleHHs1i nap. (axTopsl, BIUSIOLINE
3aBHCHMOCTD JIaBIICHHS Ha CKOPOCTb
U TIJIOTHOCTH ucrapeHus
HACHIIIEHHOTO Iapa oT
TEMIIEPATYPBI.
8. Kunenue. Kunenue. Temnepatypa CdopmupoBats 3HaTh: onpeencHue Perynarushsie: CaMOCTOSATENBHOCTD B JdemoncTpanus
YaeiabHasi Te- KUTICHUSL. 3HAHMS O KUIICHHH. SIBTICHUS KMTICHUS, YUUTHIBATh BBIACIEHHBIE | MPHOOPETEHUH HOBBIX «HA3yuenue
niora OHepreTHvecKue HayunTs: TEMITEPaTypHI YUUTEIEM OPUEHTHPHI 3HAHMH U npouecca KHIeHust
napooopa3oBaHms IIPEBPALLICHHUS, HUCCIIEI0BATh KUIEHUS, yIeIbHON NICHUCTBHS B HOBOM MIPAKTUYECKUX BOJbD):
MIPOUCXOJISIIUE B 3aBUCHMOCTb TEIUTIOTHI y4eOHOM MaTepuaie B YMEHHH DATYUK
npolecce KUIEHHs. TeMIepaTypsl napooOpazoBaHus; COTPYAHUYECTBE C TeMIEepPaTyphbl,
VY nenbHas Terora XKUJIKOCTH TIpH €¢ SANHUILY N3MEPEHHS YUUTENneM. ITATHB
mapooOpazoBaHUs KHTICHUH YACTBHOH TETIOTHI [o3HaBarenbHbIE: YHHUBepCAJIbLHBII,
(xoHOEHCAIHN): (KoHOEHCAIH) OT mapooOpa3oBaHus U €¢ OTIpeNeNATh MOHATHA, K0,10a CTeK/IsTHHAs,
yCJIOBHOE 00O3HaUCHNE, BpPEMEHH; (u3MYECKN CMBICIT. WCIIOJIb30BaTh 3HAKOBO- CIIUPTOBKA,
eIMHNIa U3MEPEHNS, paccunTHIBaTh YMeTh: 00BSICHSIT CHMBOJIYECKHE NMoBapeHHas COJib
(u3MYEeCKHil CMBICIT. KOJIMYECTBO TEIUIOTHI, | IPOIIECC KUIICHHUS Ha CPE/ICTBA, B TOM YHCIIC
dopmyna i pacyeTa HEO0XO0TUMOe JIJIst ocHoe MKT; MOJIEIIA U CXEMBI, IS
KOJINYECTBA TEIUIOTHI, mapooOpazoBaHus TMOJIb30BATHCS pereHus 3ana4y
HEOO0XOIUMOTO JIJIst BelIeCTBa JaHHOI TabmuIe 3HaUYCHIHA
KUIEHUs! )KUIKOCTH U MAacChl; OIIPEAEIATh | TEMIEpaTyphl KUIICHHS
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[TmaHupyemble pe3ysbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHEIC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHUBHBIC,
MO3HABATEIILHBIC
BBIJICJISIONICTOCS TIPU €¢ | 110 TaOJIMIle 3HAYCHUS | U YACTBHOM TEIUIOTHI
KOHJICHCAIIUU TEeMIIepPaTyphbI napoodpa3oBaHUs
KUIICHUS U yIEIbHOU JKUJKOCTEH;
TEIUTOTHI CpaBHUBAThH Y/CIbHEIC
mapooOpa3oBaHUsA TEIUTOTHI
KHUIKOCTEH; mapooOpazoBaHUS IS
yCTaHaBJIHMBAaTh Pa3IHYHBIX BEIIECTB U
MEKIIPEIMETHEIC TIpoIiecc KUTICHAS B
CBSI3U (PU3UKH H 3aBHCUMOCTH OT
MaTE€MaTuKU Ipu yI[eJ'H:-HOﬁ TCIJIOTHI
penieHuu napooOpazoBaHus;
rpadUuecKux OTIPENENIATh XapaKTep
3azaq TEIJIOBBIX MPOLIECCOB
(marpeBaHue,
OXJTaXKJICHUE, KUTICHHUE,
KOHJICHCAIIHs) 10
rpaduKy 3aBHCUMOCTH
TeMIepaTyphl TeJa OT
BpPEMCHU; TIPUMCHATH
(dbopmyy mns pacuéTa
KOJINYECTBA BPAIICHUS
BEIIIECTBA B Map U
BBIACJIAIOMICTOCA TTPU
€ro KOHJICHCAINH
9. BaaxHocTh AGComoTHAs BIAKHOCTh Cdopmuposats 3HaTh: onpeeeHne PerynstuBHbIe: YO6exx1eHHOCTD B JdaTunk
BO3/IyXa. BO3lyXa. 3HAHMS O BIAXKHOCTH a0COITFOTHOM YUUTHIBATh BBIJCICHHbIC HEOOXOIUMOCTH TeMIEPAaTYpBbl,
@DpoHTAILHASA OTHOCHUTEIbHAS BO3ayxa. Hayuuts: BJIQKHOCTH BO3/1yXa, YUUTEIIEM OPUCHTHPBI pa3yMHOTO TepMOMeT]P, MapJIs,
JaGoparopHasi BJI&)KHOCTh BO3JlyXa. OMPEIEIIATH 110 OTHOCHUTEIILHOU JICHCTBUS B HOBOM UCIIOJIb30BaHHUs cocy/ ¢ BOJOii
padGora dopmyna i pacueTa TaOJIHIIe TUIOTHOCTh BJI&)KHOCTH BO3JIyXa. y4eOHOM MaTepualie B JTIOCTH)KEHUH HAYKHU U
OTHOCHTEIIEHOU HACBHIIIIEHHOTO TTapa YMeThb: u3MepsTh COTPYAHUYECTBE C TEXHOJIOTHH ISt
BJI)KHOCTH BO3/AyXa. IIpH Pa3HOI OTHOCHTEIIEHYIO YUUTEIEM. JAITBHEHIIIETO
Touka pockl. BoocHo#t TeMIIeparype; BII&KHOCTh BO3/yXa C ITo3HaBarenbHbIE: pa3BUTHS
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHEIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
TUrpOMeETp. 3HauCHHE aHaIM3UPOBATh TIOMOUIBIO OTIPEJICTISATh TIOHATHS, YeJI0BEYECKOTO
BJIQYKHOCTH BO3/yXa JUIsl YCTPOHCTBO H TICUXPOMETPA; HCIIOJIb30BaTh 3HAKOBO- oOecTBa
JKHU3HEACATCIbHOCTHU TMIPUHIIUTL I[eﬁCTBHSI O6T)SICHHTI) CHMBOJIMYECKUC
yesoBeKa. Pemenue MICHXPOMETPA, 3aBUCHMOCTb CpPEZCTBa, B TOM YHUCIIE
3aga4. OpoHTaIbHAS BOJIOCTHOTO OTHOCHUTEJILHOH MOJIETIH ¥ CXEMBI, JUIS
nmaboparopHas paboTta THTPOMETPA; BIIKHOCTH BO31[yXa OT pemieHus 3anad
«V3mepenne BIaXHOCTH HU3MEpPSTh TEMITEPaTyPEI
BO3IyXa» OTHOCHTEIIbHYIO
BIIQ)KHOCTH BO3(yXa;
aHaIM3UPOBATh
BIINAHHEC BJIA)KHOCTHU
BO3/1yXa Ha
KHU3HEACATEIHHOCTh
10. Padora raza n 3aBUCUMOCTbH JaBJICHU CdopmupoBatsb 3HATh: MOHATHSA PerynarusHsle: Y6ex1EHHOCTD B JeMoHcTpanus
napa npu rasa JIaHHOW Macchl OT | 3HaHMs 00 UACAUTLHOM UJIealIbHOTO Ta3a; YUUTBIBATH BBIICIICHHbIC BO3MOXXHOCTH «H3menenue
paclIupeHuH. 00bEMa MpH MOCTOSTHHOM rase, ra30BbIX N30TEPMHUYECKOTO, YUHUTEIEM OPUEHTHPHI TO3HAHUS IPUPOLBI JaBJIeHUs ra3a ¢
CaBsi3b MeKIY temrnepatype. I'paduk 3aKoHax. Hay4uts: n3006apHOTO 1 JIEWCTBHS B HOBOM U3MeHEHHEM
napaMerpamMu MOJTy4YeHHON HccIe0BaTh IS rasza M30XOPHOTO yueOHOM MaTepHale B 00béma npu
COCTOSIHMSI ra3a. 3aBUCHMOCTH. JTAaHHOM MacChl IIPOIIECCOB; COTPYTHUYIECTBE C MOCTOSTHHOM
Ipumenenne OObsicHeHne 3aBUCHMOCTH: (hopMyITUpOBKY yUHUTEIEM. TeMmeparype»:
razos 3aBUCHMOCTH HA OCHOBE | IaBJEHUS OT 00BEMa 3akoHOB boiinst — [To3HaBarenbHbIE: JaTYMK JaBJIEHUSI,
nonoxenuit MKT. IPU TOCTOSHHON Mapuorra, ['eii- ONpEIEIATh NOHATHS, JATYUK
3aBUCHUMOCTH 00BEMA TeMIieparype, oobema Jlroccaxka, [lapis, WCTIOJIb30BaTh 3HAKOBO- TeMIlepaTyphl,
rasa JJaHHO# MaccChl OT OT TEeMIIepaTypbl Ipu IPaHUIIBI CHMBOJIYECKHE IITATUB, COCY JJISI
€ro TeMIepaTyphbl npu MOCTOSTHHOM MPUMEHUMOCTH CpeJ/ICTBa, B TOM YHUCIIE JeMOHCTPALUH
IIOCTOSIHHOM J1aBJICHUH, JaBJICHWH, NAaBJICHUA JAaHHBIX 3aKOHOB. MOACIN U CXEMBI, JJIA ra3oBbIX 3aKOHOB,
JIABJICHUS r'a3a JaHHOM OT TEeMIIepaTypbl Ipu YMeTh: ONUCHIBATH peuieHus 3aaaq Hacoc.
Macchl OT TEMIIEPATYpbl | TOCTOSHHOM 00BEME; IKCTIEPUMEHTBHI, JemoHcTpamus
IPH ITOCTOSTHHOM OOBSCHSTB 3TH MIOJITBEPIKTAFOIIHE «H3menenue
ob0beme. ['papuk 3aBUCHMOCTH Ha 3aKkoHbI boiins — JaBJIeHHUs Ta3a ¢
Ka)JJ0T0 Ipoliecca. OCHOBE IOJIOKECHUH Mapuortra, ['eii- U3MeHEHHEM

OO0OBsICHEHHE KAXKIOTO

MKT; npuMeHsTh

JIroccaka, Hlapas;

TeMnepaTrypbl Npu
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/o

Tema

OcHOBHOE
CoJIepIKaHue

Mpoliecca Ha OCHOBE
noJioxxennit MKT.

Llenesas ycraHoBKa
ypoka

TOJTYYCHHBIC 3HAHUSA

[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

Hcnonp3oBanue

IIpenmetHsbie
pe3yIabTaTHI

OOBSICHATEL T'a30BEIE

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

000pyI0BaHUsS

MertanpeaMeTHbie
pe3yabTaThL:
peryJIsTUBHEIE,
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC

JImgHocTHBIC
pe3yIBTATHI

11.

Cuia Toka.

IIpumenenue ra3os B
TEXHUKE

Cuna Toka. YCIIOBHOE

K pCHICHUIO 3aJ1a4

3aKOHBI HA OCHOBE
nosoxkennit MKT

OnexTpuueckue sBieHus (23 4.)

MOCTOSTHHOM
00BbEMe»: TaTUYHK
JaBJICHHUS, TaTYHK

TeMIlepaTyphbl,
IITAaTHUB, COCY IJIs
JeMOHCTPALMHU
ra3oBbIX 3aKOHOB,
JINHeHKa, cocy] C
BOJI0¥, CHUPTOBKA.
JdemoHcTpanus
«MA3meHeHHnEe
o0BéMa rasac
H3MEHEeHUeM

TeMIlepaTypsbl Npu

MOCTOSTHHOM

ABJIEHHH»: TaTUYHK

JaBJeHHs, JIaTYHK

TeMIepaTypsbl,

IITAaTHB, COCYT IJIs

JeMOHCTPALMHU

ra3oBbIX 3aKOHOB,

JINHelKa, cocy] ¢

BOJIOH

Amnepmerp.

Cdopmuponatsb

3HaTh: ONpeeICHIe

JladopaTopHas
pa6ora Ne 3

0003HaYeHNE U eIUHNIIA
cuiiel TOKa. J{onbHbIe U
KPATHBIC € AUHUIIBI CUJIbI
TOKa. AMIepMeTp —
npuOOp I H3MEPEHHS
CHJTBI TOKA, CITOCO0 ero

IOJKJIFOUCHHUS B IICIIb.

3HAHUSA O CUJIE TOKa,
mpudope s
U3MEPCHUS CHUIIBI
Toka. Hayuurs:
OIpENEeNATh LIEHY
JIEJIEHHs] NIKAJIbI

CHJIBI TOKA; eINHHILY
H3MEpEeHUs! CUITbI TOKa
u e¢ GU3NIeCKuit
CMBICIT; (POPMYITY IS
OIIpEEIICHHS CHIIBI
TOKa; IprOOp ISt

aMIepMeTpa;

PerynsatuBHsle:
IUTAHUPOBATH CBOU
JIEICTBUS B
COOTBETCTBHUH C
MOCTAaBJICHHOM 3aauei
U YCIIOBUSIMH €€
peanu3anuu.

N3MEPCHUA CHUJIbI TOKA,

ITo3HaBaTeabHEIE:

CaMOCTOSATENBHOCTD B

MPHOOPETEHUN HOBBIX
3HaHUHU U

MPAKTHYECKHUX
yMeHU

JdaTumk ToKa,
aMnepMmerp
JABYXIpeaeJbHbI,
HCTOYHUK NMUTAHUS,
KOMILJIEKT
NPOBOJ0B,
Pe3UCTOPBI, KII0Y
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
JlabopartopHas paboTa M3MEpSTh CHITY TOKa IpaBuiIa paboThI ¢ OCYILECTBIIATh
Ne 3. «C6opka Ha pa3IM4YHbIX npudopom. ¢bukcanmio
NEKTPUIECCKON y4JacTKax YMeThb: N0JIb30BaThCS uHpopmanuu 06
IIEKTPUYECKOH IIeTTH, aMIIepMETPOM JUIS OKPYXKaIOIIEM MHUpPE C
3aIHCHIBATh OTIpEICTICHUSI CHITBI MIOMOIIBIO
pe3yabTaT ¢ yIeTOM TOKa B LIETH; uHctpyMenToB 1 KT.
TIOTPEITHOCTH OLICHUBATh PE3yIbTaThI KomMyHuKaTHBHBIE:
n3MepeHnit OpTaHU30BHIBATH
yaebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITeTTBHOCTD C
yuuTeneM u
CBEPCTHHUKAMHU;
paboTats
WHIUBHUYaJIbHO U B
rpymre
12. DJIeKTpHYecKoe OneKkTpryecKoe Cdopmuposatsb 3HaTh: Olpe/ieeHNe PerynstuBHbIe: CaMocCTOATENHHOCTD B JaTunk
HaNpsiKeHne. HarnpspKeHHe. 3HAHMSA O HaIpsDKeHUS; eIMHAILY IUTAaHUPOBATh CBOM TIPUOOPETEHNH HOBBIX HATPSIKEHUSI,
BoabsT™erp. YcnoBHOe 0003HaYEHHE HaIpsoKeHNH, N3MEpEeHUs JICUCTBHS B 3HAHMH U BOJIbT- METP
JlaGoparopHas W eIMHAIA HATPSDKEHMS. nipudope s HAaIpsDKeHUS U ee COOTBETCTBHH C MIPaKTHYECKNX ABYXIIpeaeabHbIi,
padora Ne 4 Bonbet™meTp, ero HU3MEPEHUs (u3nuecKuii CMBICIT; MOCTaBJICHHOM 3agaueil YMEHHHI MCTOYHMK NUTAHUS,
Ha3HaYeHHE U CII0Cco0 HaTIPSKESHUS. thopmymy mmst U YCIIOBUSIMH €¢ KOMILIEKT
MTOJIKITFOUEHUS B IETIb. Hayunts: OTIpe/ieeHUs peanu3aryy. NPOBO/IOB,
JlabopaTopHas pabota paccuuTHIBaTh HanpsKEeHUs; Tpruoop [To3HaBarenpHbIE: pe3ucTopbl, KJII0Y
Ne 4. «3mepenmue 3HAYCHHSA JUTS U3MEPEHUS OCYILECTBIISITh
HAaIpsDKeHUS Ha ¢u3mIecKux HaNpsDKEHUS; IpaBmiia ¢buKcanmio
Pa3IMYHBIX y4acTKax BEJIMYMH, BXOSIIUX B paboTsl ¢ mpudopomM nHpOpMauHu 06
ANEKTPUYIECKOH Lenu» dopmyy YMeThb: Noab30BaThCs OKpY’KaloIIeM MHpPE C
HaIpsHKSHUS; BOJITMETPOM LIS MOMOIIBIO
U3MEPATH OIpeeIIeHUs nHcTpyMeHToB U KT.
HaIpsDKeHUsI Ha HaIpsDKeHNUs B LIEMH, KoMmMyHUKaTHBHBIE:
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonbsosanue
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
/1 CoJIepIKaHue ypoka [IpeameTHbie PE3YIbTATHI: TIHMHOCTHEIC
Ppe3yNbTaTh PETyIATHBHEIC,
pe3yNbTaThl
KOMMYHHKATHUBHBIC,
MO3HABATEIILHBIC
PA3JMYHBIX yYacTKaX | OLICHUBATH PE3yJbTATHI OpraHU30BBIBAThH
ANEKTPUYCCKOH LIS, HU3MEPCHU; yaebHoe
3aIIUCBHIBATh NPUMEHSTH GOPMYITY COTPYIHUYECTBO U
Pe3yNbTAT C yU4ETOM JUTsL pacdera COBMECTHYIO
MOTPEITHOCTH HAINpPSHKEHUS JIESATEIBLHOCTD C
HU3MEpeHUs YUUTENEM U
CBEpPCTHUKAMU;
pabortath
WHIUBHU/YAIBHO U B
rpymie
13. ComnporuBienne 3aBHCHUMOCTH CHIIBI TOKA Cdhopmuporatb 3HaTh: OnpeeicHIe PerynstusHbie: CaMoCTOSATEILHOCTD B JeMoHcTpanust
NMPOBOHUKA. OT HANpPSKCHUS Ha 3HaHUA 00 3IEKTPHUYCCKOTO YUUTHIBATh BBIJCIICHHBIC | MPUOOPETEHHH HOBBIX «HMccaenoBanne
3akon Oma s y4YacTKe IeMHu Mpu JIEKTPHUCCKOM COIPOTHBIICHHS, YUUTEIIEM OPUCHTHPBI 3HaHUH U 3aBHCHMOCTH CHJIBI
y4acTKa nenu MOCTOSTHHOM COIIPOTHBIICHUH, SAMHUITY N3MEPEHHS JICHCTBUS B HOBOM MIPaKTHICCKIX TOKA B MPOBOHUKE
COIPOTHBIICHHU. 3akoHe Oma. COIPOTHUBIICHHS U €€ y4eOHOM MaTepuale B YMEHHI OT HANIPSKEHUSD»
CormnpoTuBieHue HayuunTs: (usnueckuii CMbICIT; COTPYAHUYECTBE C JATYMK TOKA,
MPOBOJIHUKA. Y CIIOBHOE HCCIICA0BATh (hOpMyYIHPOBKY 3aKOHA YUUTENEM. JATYUK
0003HaYCHHE 1 CIUHHUIIA 3aBHCHMOCTH: CHJIBI Owma ji1st ygactka ITo3HaBaTebHbIE: HANPsIXKEHU A,

COTIPOTHUBIICHUS.
IIpupona
AIEKTPUIECKOTO
COTIPOTHUBIICHHUS.
3aBUCHUMOCTE CHIIBI TOKA
OT CONPOTHUBJICHHUS
y4acTKa Menu Ipu
IMOCTOSTHHOM
HATPSKCHUU Ha 3TOM
yuactke. 3akoH Oma Ju1st
ydacTka Lenu. Pemenue
3a1a4

TOKa OT HaNpsKEHUS
Ha y4acTKe LeMH MpH
MOCTOSIHHOM CO-
HPOTHUBJICHUH; CHJIBI
TOKa OT
COIIPOTHBIICHUSA
ydacTKa Ienu Ipu
MIOCTOSITHHOM
HaNpsKEHUU Ha 3TOM
ydJacTke; OOBSICHATD
MIPUYUHY
BO3HHUKHOBEHUS
COTIPOTHBIIEHHUS B
MIPOBOTHHUKAX;

LIEIH.
VMeTrh: 00BICHATH
NPUYUHY
BO3HUKHOBEHUS
COIPOTHBIICHHS,
OMPEIEIIATE U
CPaBHHUBAThH
COIIPOTHBIICHUS
METAJUTMYECKUX
MIPOBOTHUKOB IO
rpaduKy 3aBUCHMOCTHU
CHJIBI TOKA OT
HATIPSKCHUS,
BBIYUCIIATE

ONpEIEIATh NOHATHS,
HCTIO0JI30BaTh 3HAKOBO-
CUMBOJIMYECKHUE
CpeACTBa, B TOM UHCIIe
MOJICNIH B CXEMBI, JIJISI
pelieHus 3aua4y

pe3uncTop, peocrar,
HCTOYHUK MUTAHUS,
KOMILJIEKT
MPOBOJIOB, KJIIOY
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

Hcnons3oBanue
000pyI0BaHUsS

J\j'g Tema OcHoBHOE Llenesas ycraHoBKa . MeranpeameTHsle
n/m coJepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pI;SyIIbTaTLI pIe)FyJ}'I]ﬂTI/IBHI)Ie, JlmHOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTEL
MIO03HABATEJIbHBIC
paccunTHIBATh HEU3BECTHBIE
3HAa4YEeHUS BEIUYHH, BEJTMYMHBI, BXOAAIINE
BXOJISIIIUX B 3aKOH B 3ak0oH OMa [uis
Owma ju1s ydacTka y4JacTKa IIenH
LeTH
14. | JlaGoparopuasn JlabopaTtopHas paboTa HayuuTtb: u3mepsrtsb Ymemuw: cobupats Perynarusnsle: mia- CaMoCTOATENIFHOCTE B | JIaTYMK TOKa,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTUBJICHUE 3JIEKTPUYECKYIO LIETIb HUPOBAaThb CBOM €M~ NpUOOpPETEHUH HOBBIX | JaTYMK HATNps:Ke-
MIPOTHUBIICHUSA MPOBOJIHUKA NIPH M0~ | TIO 3IEKTPUIECKON CTBHS B COOTBETCTBHHM C | 3HAHUWH U IIpaKTHYe- HHSA, aMIIepMeTP
MIPOBOHHKA MIPU MOLIX CXEeMe; TI0JIb30BATHCA MOCTaBJICHHOM 3ala4ed | CKUX YMCHUH ABYXNpeaeabHbIH,
TIOMOIIIY BOJIBTMETPA U BOJIbTMETpPA U U3MEPHUTENbHBIMU W YCIIOBUSIMU €€ BOJIbTMETP
amIepMeTpa» amrepMeTpa npubopamu I ONpe- | peanu3aluu. ABYXIpe/ebHbIi,
JeneHus conporusie- | [lo3HaBaTenbHbIC: Pe3UCTOPBI,
HUSI IPOBOTHHUKA OCYIIECTBIISITH (PUKCA- HCTOYHUK ITUTAHMS,
U0 nHpopMaIH 00 KOMILIEKT
OKpY’KaIOIIeM MHUpE C NMPOBO/IOB, KJIIOY
MTOMOIIBIO HHCTPY-
menToB U KT.
KommyHHUKaTHBHBIE:
OpraHHU30BBIBAaTh
yueOHOe cCoTpyAHUYEe-
CTBO U COBMECTHYIO
JIESITENTBHOCTD C Y9H-
TEJIEeM U CBEPCTHHUKAMU,
paboTaTh MHANBU-
JTyaJbHO W B TPYyIIIE
15. | Pacuér VYaensHOE CcopmupoBatb 3namp: onpeaencHue Perynarusnsle: CaMoCTOATENBHOCTE B | JlaTYMK TOKa,
CONPOTHBJICHUS COTIPOTHBIICHHE 3HaHUS O pacueTe YIEIBHOTO IUTAHUPOBATh CBOU NIPUOOPETEHNH HOBBIX | PeocTaT, MCTOYHHUK
NPOBOJAHHUKA. MPOBOHHKA. COTIPOTHUBJICHUS COIIPOTHBIICHUS JieficTBUs B 3HaHUl U NMUTAHUS, KOMILIEKT
Peocrarsl. 3aBHCHUMOCTH MIPOBOTHUKA. MIPOBOJIHUKA; EIMHUILY | COOTBETCTBHH C MIPAKTUIECKUX NPOBO/IOB, KJIIOY
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/n coliepKaHUe OKa €IMETHBIC €3yJIbTaThl:
P P pl;3yanaTbl pIe)FyJ}'I]HTI/IBHI)Ie, JlmHOCTHEIC
pe3yIbTaThI
KOMMYHHKATHUBHEIC,
IIO3HABATEIILHBIC
JlaboparopHast COIPOTUBJICHUS Hayuurs: HU3MEPEHUs YAEIbHOTO | MOCTaBICHHOM 3amaueii | yMeHuit
pabota Ne 6 POBOJHMKA OT €TI0 HCCIIEN0BATh COIIPOTHUBIICHUS U YCIIOBHSIMH €¢
YAEIBHOTO 3aBUCUMOCTb IIPOBOJHHKA U €€ peanu3aiuu.
COIPOTUBJICHUS, JIUHBl | COIPOTUBIICHUS (bu3MYECKUI CMBICIT; ITo3naBarenbHbIE:
MPOBOJHMKA U IUIOIAAN | MPOBOJHMKA OT €r0 dopmyiy A1 pacd€Ta | OCYIIECTBIAT
€ro MOIEePEYHOro YAEIBHOTO CO- COIIPOTHBIICHHS ¢bukcanuio
ceyeHus. Peocrarsl. IIPOTUBJICHYS], IJIUHBl | NIPOBOJHUKA. Ymemb: nndopmanuu 06
VYcrpoiicTBo IIPOBOJIHUKA U BBIYUCIIATH OKPYXKaIoIIeM MUPE C
IIOJI3YHKOBOTO peocTara | IIOIIAaaH €ro CONPOTHUBJICHHUE MOMOIIbIO
1 0003Ha4YeHHeE ero Ha MOTICPEYHOTO NIPOBOJHHKA, nactpymentoB 1 KT.
cxeme. JlaboparopHas CEYCHHUS; BBIYUCIIATD OOBSACHATH YyCTPOHCTBO | KoMMyHHMKATUBHBIE:
pabora Ne 8. CO-IIPOTUBJICHUE Y TIPUHLIMI A€HUCTBUSA yMEHHE
<<PCI‘yJ'II/IpOBaHI/Ie CHJIbI MIPOBOAHHUKA; peocrara; OpraHu30BbIBATH
TOKA B IIENH C ITIOMOIIBIO 0OBSICHITD peryampoBaTb CUITY yqe6Hoe
peoctarta» YCTPOKCTBO M TOKa B LICIIH C COTPYIHHUYECCTBO U
MPUHIUI JeHCTBUSL MIOMOIIIBIO PeocTara COBMECTHYIO
peocrara, IEATENIbHOCTD C
perynupoBaTh CUILy YUUTEIEM U
TOKa B IICIH C CBEPCTHUKAMU,
HOMOIIBIO peocTaTa paborath
UHVBUYaJIBHO U B
rpymnme
16. | Mocaenosarennno | IocnenoBarensHoe CcopmupoBatb 3Hamb: 3aKOHBI Perynarusnsle: CaMoCTOATENBHOCTE B | JIaTYMK TOKa,
€ Coe/JUHeHue COCIMHEHUE 3HAHUA O 3aKOHAX II0CJIEOBATENBHOIO IUIAHUPOBATh CBOU NpUOOPETEeHNH HOBBIX | JaTYUK
NPOBOJHUKOB. npoBogHHKOB. Cuna IOCJIE0BATEIILHOTO COCIUHEHUS JieficTBus B 3HaHUil U HATIPSIKEHUS],
JlaGopaTopHas TOKa, HAIIPSKCHUE U COCIMHEHU IIPOBOJHUKOB. COOTBETCTBUHU C IIPaKTUYECKUX amiepmerp
paGora Ne 7 COIIPOTUBJICHUE B LIENIU U | IIPOBOJHUKOB. Ymemov: 0OBACHATD [IOCTaBJICHHOM 3a/1auei YMEHHHI JABYXINpeaeJbHbIii,
Ha OTIIEJIBHBIX e¢ HayunTs: 0COOEHHOCTH 1 YCIIOBUSIMH €¢ BOJIBTMETP
y4acTKax Ipu HCCIIEI0BaTh TIOCJIEI0BATENILHOTO peanu3anuy. ABYXHpeeabHbIi,
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe neiictus (Y'Y /1) obopynosanus
J\j'g Tema OcHoBHOE LeneBas ycraHOBKa . MeTtanpeaMeTHbIE
n/m conepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]HTI/IBHI)Ie, Jlminoctibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
MOCJIEA0BATEIILHOM MOCTIEIOBATENBHOE COCIMHEHUS ITo3naBaTenbHbIE: pe3HCTOphI,
COEIMHEHUHU. COCIIITHEHHE TIPOBOTHIKOB; OCYLIECTBIISATh HUCTOYHUK MTUTAHUS,
JlaGopaTtopHas padboTa TIPOBOTHUKOB; MpUMEeHsTh 3akoH OMa | (uKcarmio KOMIUIEKT ITPOBOOB,
Ne 7. «3yuenue WU3MEPATH CHTY TOKa U | IS Y9acTKa T 1 nndopmanuu 06 KITIOY
MOCJIEeI0BAaTEILHOTO HanpsOKEHUE; 3aKOHBI OKpYXarolleM MUpe ¢
COEIIMHEHUS BBIYHCTISITH II0CTIeI0BATENBHOTO MIOMOUIbIO
MIPOBOTHUKOB COTPOTHBIICHHE COCJIMHCHUS IS unctpymenros 1 KT.
MIPOBOHHKA peleHus 3a1ay; KommyHHKaTHBHBIE:
cobuparp OpraHU30BBIBATH
JJICKTPUYCCKYIO IICTIb U y4ebHoe
TIPOBEPATH COTPYAHUYECTBO U
AKCIEPUMECHTAIBHO COBMECTHYIO
3aKOHOMEPHOCTH ACATEJIBHOCTD C
MOCJIEI0BATEIILHOIO YYHUTEIIEM U
COCJIUHEHUS CBCPCTHUKAMMU;
paboTtath
WHMBUIYATBHO U B
rpyre
17. | Mapamrenasnoe [TapannenbHoe CdopmupoBathb 3namb: 3aKOHBI PerynstusHblie: CaMoCTOATENbHOCTh B | JIaTuMK TOKA,
coeHEHHe COEJIITHEHHE 3HAHUS 0 3aKOHAX napauieIbHOTO TJIAHUPOBATH CBOU MPUOOPETEHNHN HOBBIX | JaTYMK
MPOBOTHUKOB. npoBoHUKOB. Crna napaienTsHOro COCIMHEHUS JIEHCTBUS B 3HAHHUN U HanpsIKeHusl,
JlaGopaTopHas TOKa, HaNpsKeHUe U COeIMHEHUS MIPOBOJHUKOB. YMemsb: | COOTBETCTBHHM C MPaKTUYECKHUX ammnepmerp
padora Ne 8 COIIPOTUBJICHUE B LI 1 | TIPOBOJHHUKOB. OOBSICHATE MTOCTaBJICHHOM 3a/1auei yMeHU ABYXNpenebHbIi,
Ha OTJEJIbHBIX €€ Hayuwurts: 0COOEHHOCTH U yCIIOBUAMH €€ BOJIBTMETP
y4acTKax npu UCCIIEI0BATh napajijieIbHOTO peanu3anyu. ABYyXIIpeae/ibHbI,
napajuieIbHOM napajuiesibHOe COEJIMHEHUS [To3HnaBaTenbHbIE: pe3nCTOPHI,
COCIIHEHHNH COEJIITHEHHE TIPOBOTHUKOB; OCYIIECTBIIATh HCTOYHUK MUTAHUS,
MIPOBOIHHUKOB. MIPOBOTHHUKOB; pUMEHSTH 3aKoH OMa | (hukcarmio KOMILJIEKT

Jlaboparopnas paboTa

HU3MEPATH CUITY TOKA U

JUIA ydacTKa Iernu 1

nHpOpManuu 06

NPOBOIOB, KJIIY
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/m conepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]HTI/IBHI)Ie, Jlminoctibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
Ne 8. «Uzyuenue HaNpsDKEHUE; 3aKOHBI OKpYXAarolieM MUpe ¢
mapaIeTIbHOTO BBIYUCIISATD TapajuIeIbHOTO TTOMOIIBIO
COCIIITHEHUS COTIPOTHBIICHHE COCIMHEHUS IS nacTpyMerToB U KT.
IMPOBOJHUKOBY IMPOBOJHHKA peuICHUA 3a4a4; KOMMyHI/IKaTI/IBHI)IeI
coOmparp OpTraHHU30BBIBATh
AIEKTPHYECKYIO IIeTIh B | yueOHoe
MPOBEPATH COTPYAHUYECTBO U
SKCTIEPUMEHTAIBLHO COBMECTHYIO
3aKOHOMEPHOCTH JIESITETTLHOCTH C
napaieIbHOTO YUHUTETIEM U
COCIMHEHUS CBEPCTHUKAMHU;
paboTtath
WHIWBUIYAIBEHO U B
rpymnmne
18. | PaGoTam PaboTa 1 MoIHOCTH Cdopmuposathb 3namy: onpeneneHue PerynsatusHslie: CaMOCTOATENBHOCTh B | JlaTuMK TOKa,
MOIIHOCTh 3JIEKTPUYECKOTO TOKA. 3HaHUI 0 paboTe U paboTHI ¥ MOIITHOCTH IUIAHUPOBATh CBOU MpHOOPETEHNH HOBBIX | AATYHMK
IEKTPHIECKOTO Enuanner padboter MOIIIHOCTH 3JIEKTPUYECKOTO TOKA; | AEUCTBUA B 3HaHUU U HATIPSIZKEHUs],
TOKa. 3aKOH ANEKTPUIECKOT0 TOKA: ANEKTPUIECKOTO TOKA, | €IUHUIBI U3MEPEHUS COOTBETCTBUHU C MIPAKTUYECKHUX ammnepmerp
Jxoynst — Jlenna. | 1 JIx, 1 Breunl 3akoHe Jxoyns — paboThl ¥ MOIITHOCTH [IOCTaBJICHHOM 3a1aueldl | yMeHHH JABYXIpeaeJbHbIi,
JlaGopaTopHasn KBTeu, equHUIIA Jlenma. AIEKTPHYECKOTO TOKA U YCIIOBUSAMH €€ BOJILTMETP
paGora Ne 9 MOIIIHOCTH Hayunts: 00BACHATH " uX puzngeckuii peanu3aiuu. JABYXIIpeaeabHbI,
JNIEKTPUYECKOro TOKa: 1 | siBIeHHe HarpeBaHus | CMbICI; Gopmyty s [To3HaBarenpHBIE: JaMIo4Ka,
BT. Caérunx MIPOBO/IHHKA orpezeneHus paboTsl OCYIIECTBIIATh MCTOYHHUK MUTAHUS,
DIIEKTPUYECKON DHEPTUH. | BIIEKTPHYCCKIM 1 MOIIIHOCTH (uxcanuio KOMILJIEKT
Harpesanne TOKOM; PacCUMTHIBATL | SJEKTPUYECKOro TOKa; | mHMOPMAIMHU 00 NMPOBO/IOB,
MIPOBOTHUKOB 3HA4YEeHUs TIPUOOPHI ISt OKPYXAIOIIeM MUPE C

AIIEKTPUIECKIM TOKOM.
3axoH Jxoyms —
Jlenna. Jlaboparopras

(huznaeckux
BEJINYWH, BXOJISIIIX B
hopMyny pabOTHI 1

HU3MepeHus paboTEI,
(hopMyITUpPOBKY 3aKOHA
xoynsa — Jlenua.

MOMOIIBIO
nnctpymentos U KT.
KommyHuKaTHBHEIE:
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe neiictus (Y'Y /1) obopynosanus
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/m conepKaHue OKa €/IMETHEIC €3yJIbTATHI:
P P pl;3yJIbTaTbI pIe)FyJ}'IIHTI/IBHLIe, Jlminoctibie
KOMMYHHKATHUBHBIC, PESYIBTATHL
MO3HABATEIILHBIC
pabota Ne 9. MOIITHOCTH YMeTh: 00BACHATH OpraHU30BBIBAThH
«3mepenue paboThI U ANIEKTPUIECKOTO TOKA, | SIBICHNWE HAarpeBaHUSA yaeOHoe
MOIIIHOCTH 3akoH Jxoyis— MIPOBOTHUKA COTPYAHUYECTBO U
AIEKTPHYECKOTO TOKAY Jlenna; uccnenoBath 9JIEKTPUYECKUM TOKOM; | COBMECTHYIO
3aBUCUMOCTh paccUuTHIBaTh JIESITeTTBHOCTH C
TEeMIIepaTyphl 3HAYCHUS PU3UUCCKUX | YUUTEIEeM U
HPOBOJHUKA OT CHJIbI | BETMYMH, BXOJAIIUX B | CBEPCTHHKAMHU;
TOKa B HEM (dhopMyIbl pabOTHI U paboTath
MOIITHOCTH WHIWBUIYAIEHO U B
SJIEKTPUYECKOTO TOKa, | TpyIe
3aKkoH Jlxoyns —
Jlenua
DnekTpoMaruuTHeIe siBieHus (8 4.)

19. | MocrosnnbIe [locTostHHBIC MATHUTHL. CdopmupoBathb 3namu: onpenencHue PerynstuBHbIe: Pasputne JdeMoHcTpauus
MAarHUTBI. EctecTBenHBIC 1 3HaHUS O IOCTOSIHHBIX | TIOHSATHI: CEBEPHBIA M | YYUTHIBATh BBIACICHHBIE | MO3HABATEILHOIO «H3mepenne moJist
MarnuTHoOe moJje HCKYCCTBEHHEIC MarHUTax, FO)KHBIM MarHUTHBIE YYUTENEM OPUECHTHPHI HHTEpeca K QU3HKe. TOCTOSTHHOT O

MAarHUTHI. MarHUTHOM IIOJIE. MOJII0Ca, MAarHUTHOE JIENUCTBUS B HOBOM YOexACHHOCTD B MATHUTA»:
HamarnnuuBanue Hayuwth: HaOnrOMaTh | MOJIC, TUHUU y4ueOHOM MaTepHuaie B BO3MOXKHOCTH JATYUK

JKeJi€3a B MArHiTHOM B3aUMOJICHCTBUE MarHUTHOM WHIOYKOHUH, COTPYAHHUYIECCTBE C TIO3HaHUA TPUPOIbI MArHUTHOIO I10JIH,
noJie. MarHuTHbBIE MOCTOSIHHBIX KaK B3aUMOJICHCTBYIOT | YYUTEJIEM. MOCTOSIHHBIIH
ToJTroCA. MarHuTOB; MMOCTOsTHHBIC MarHuThl. | [lo3HaBaTeNbHBIE: MAarHUT M0J10COBOI
BzanmoneiictBue ONpEEeIsATh NOJI0ca Ymemv: 0OBACHATD OTIPEJICNIATh TIOHSTHS,

MarHuTOB. MarHuTHOe MTOCTOSTHHBIX B3aMMOJICHICTBHE yCTaHaBJIMBATh

nmoJie. MarHutHas MarHUTOB TIO ITOCTOSTHHBIX aHAJIOTUH;, TOHUMATh

HHAYKIHS. JIMHAT HAIPABJICHUIO INHUIA | MarHUTOB; pa3IHIHsT MEXTY

MarHUTHOM MHITYKIHH.
Hanpasnenue nunuii
MarHUTHOHM MHITyKITHH.
OaHOpPOHOE MAaTHUTHOE

MarHUTHON HHAYKIMH
WM HallpaBJICHUE
BEKTOpa MarHUT-HOMI
MHIYKIWHU 110

aHaJU3UPOBATh U
CTPOUTH KapTHUHBI
JIMHUM UHJTYKLIIHHA
MarHUTHOTO TTOJIS

HCXOIHBIMU (haKTaMH U
TUIOTE3aMU JJIs UX
O0OBSICHEHHUS,
TEOPETHICCKUMU
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnoms3osanie
YHuBepcansHble yueOHbIe neiictus (Y'Y /1) obopynosats
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/m coJepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]ﬂTI/IBHI)Ie, Jlioctibie
KOMMYHHKATHBHBIEC, PesyJIpTaTEL
MIO3HaBATENILHbIC
nose U3BECTHBIM IOJII0OCAM MOJETISIMU U
MarHura; CTpOUTh peanbHBIMH 00BEKTaMH
N300paKeHUS
MAarHUTHBIX MOJEH
MOCTOSTHHBIX
MAarHuTOB C
[IOMOUIBIO JIMHUUI
MarHUTHON MHIYKIUH
20. | JIaGopaTopnas JlabopaTtopHas paboTa CcopmupoBats 3uams: o PerynstusHble: CamocrosTensHOCTh B | JlaTunk
padora Ne 11. Ne 11. «MIzyuenne 3HAHUSA O MATHUTHOM | CYLECTBOBaHHUHU IUTaHUPOBATh CBOU NPUOOPETEHUN HOBBIX | MATHUTHOTO MOJIS,
MaruutHoe noJie MarHUTHOTO IOJIS noje 3eMJIH. MarHUTHOTO T0JIS JIEUCTBHS B 3HAHMH U TOCTOSTHHBII
3emun MOCTOSIHHBIX MarHUTOB». | HayunTs: 3emin; 0COOEHHOCTH COOTBETCTBHH C MPAaKTHYECKUX MATHHUT IOJI0COBOA,
MarnuTtHoe nose 3eMJIH. | HCCIIe0BATh MarHUTHOTO TTOJIS MIOCTABJICHHOM 3a/1aueil | yMeHUiH JIMHelKka
MarHuTHbIE TONIOCHI CBOMCTBa 3emin. U YCIOBUSIMH €¢ U3MepHUTeJIbHas
3emin. MarHuTHele IIOCTOSTHHBIX YMeThI uccienoBaTh peanu3alnuu.
aHoMaJuu. MarHuTHble MarHHMTOB; MOJy4aTh cBOMcTBa MOCTOSIHHBIX | [lo3HaBarenbHbIE:
Oypu KapTHHBI UX MarHuTOB; IOJIy4aTh OCYIIECTBIISITh
MarHUTHBIX TTOJIEH KapTHHBI UX ¢buxcanmio

MarHUTHBIX HOJIeH

nHpopMannu 06
OKpY’KaIOIIeM MHpPE C
MOMOIIBIO
uHctpymentoB 1 KT.
KoMMyHHUKaTUBHBIE:
OpraHU30BBIBATh
y4eOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C
YUUTENEM U

54



[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnoms3osanie
YHuBepcansHble yueOHbIe neiictus (Y'Y /1) obopynosats
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/m cozep)KaHue oKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTLI pIe)FyJ}'IIﬂTI/IBHI)Ie, JlmHOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTEL
MIO03HABATEJIbHBIC
CBEPCTHUKAMU;
paborats
WHIUBUAYAJIbHO U B
rpynmne

21. | MarnuTHoe mnoJe OmnsIT OpcTena. Ccdopmuposatb 3namu: CUIOBYIO Perynarusnsle: YOexxaEHHOCTD B JdeMoHcTpanus
3JIEKTPUYECKOT0 B3aumMocss13b 3HAHUSA O MATHUTHOM | XapaKTepUCTHUKY YUUTBIBATh BBIJICJICHHBIC | BO3MOXKHOCTH «H3mepenne
TOKa MarHUTHBIX TIOJEeH U T0JI€ BJICKTPUYECKOTO | MarHUTHOTO IOJIS; YUUTENIEM OPUEHTHUPHI MIO3HAHUSI IPUPOIBI MATHUTHOI'O MOJISA

JIBHKYIUXCS TOKa. OIpeNIeNIEHUE MOy IS JIEHCTBUS B HOBOM BOKPYT
JNEKTPUYECKHX 3apsAioB. | HayuuTh: mpoBOAWTS | MHIYKLUH MarHUTHOTO | y4eOHOM Marepuale B NPOBO/IHUKA €
MarsuTtHoe 1mose SKCIICPUMEHTEI, TI0JIST; €¢ SAUHUILY COTPYIIHUYECTBE C TOKOM»: JATYUK
MIPOBOJHHKA C TOKOM. JIOKa3bIBAIOIINE n3MepeHus. Yuems: YUHUTETIEM. MATHHUTHOI'O IOJIS,
[Ipasuino OypaBunka. CyIIECTBOBAHME OIpeNENATh [To3HaBarenpHBIE: ABa LITATHBA,
I'unore3a Amnepa MarHuTHOTO MOJIs HarpaBJIeHHE JTUHUH OTIpEeNICIATh OHATHS, KOMILIEKT

BOKpPYT IPOBOJHHUKA C | MAarHUTHON MHIYKLIUU YCTaHaBJIMBATh MpPOBOAOB,

TOKOM; ONIPEACIATD MAarHuTHOI'O MOJIA aHaJIOIuH; TOHUMATh MCTOYHMK TOKA,

HanpaBJICHUC JIUHUN IIOCTOSIHHOT'O TOKA U pasimuuus Mexay KJII04

MarHuTHOM WHIYKIIUA HammpaBJICHHUC TOKA B HUCXOJHBIMH (baKTaMI/I u

MarHUTHOT'O IOJISA IIPOBOJHHUKE TI0 TAINOTE3aMHU AJIs1 UX

MOCTOSIHHOTO TOKa, npaBuTy OypaBumKa OOBSACHEHNS,

HCIOJIB3YS IPABUIIO TEOPETUUECKUMU

OypaBunka MOJIENIAMU U

peasbHBIME 00BEKTaMHU
CaetoBele sBiieHus (104.)

22. | Microunuku cBera. | [Ipsamonuneiinoe Cdopmuposathb 3nams. 3aK0H PerynstuBHsle: CaMoCTOATENBHOCT B | OCBETHTEID €
IIpamoaunHeiinoe pactpocTpaHEeHHe CBETa. | 3HAHUS O MIPSIMOJIMHEHHOTO IUTAaHUPOBATH CBOU MpHOOPETEHNH HOBBIX | MCTOYHHKOM CBETA
pacupocrpanenne | OTKIOHEHHE CBETA OT HIPSIMOJIMHEWHOM pacupoCTpaHeHus JieficTBus B 3HaHUil U Ha 3,5 B, ncrounnk
cBeTa. HIPSMOJIMHEHHOTO pacrpocTpaHeHHU CBETA. COOTBETCTBUHU C MPAKTUYECKUX NMUTAHUS, KOMILIEKT
JlabopaTopHasi pacupoCTpaHEHUs IPU ceera. Hayuurs: Ymems: npumensTh [IOCTaBJICHHOM 3a/1aueit YMEHHHI MPOBOAOB, lLIeIeBast

pa6ora Ne 12

MPOXO0XKJICHUH Nperpaz

HCCIICA0BATh MPAMO-

3aKOH

U YCIIOBHSIMHU €€

auadparma
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe neiictus (Y'Y /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpeameTHbie
n/m conepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]ﬂTI/IBHI)Ie, JlmHOCTHEIC
KOMMYHHKATHBHBIEC, PesyJIpTaTEL
MIO3HaBATENILHbIC
OYEHb MaJIbIX pa3MEpoB. | JIMHEHHOE MIPSIMOJIMHEWHOTO peanuzanuu.
3aKoH MPSMOJIMHEHHOTO | PacIpoCTpaHEeHUE pacIpocTpaHeHus [MTo3HaBatenbHbIC:
pacnpocTpaHeHus CBeTa. | CBeTa; HaOMI0IaTh B CBeTa U OOBSCHEHUH | ONPEIesATh HOHSITHUS,
[TpumeHeHue sBICHUS nporuecce Pa3INyHbIX SBICHUIN HCIIOJIb30BaTh 3HAKOBO-
MPSAMOJIMHEHHOTO SKCIICPUMEHTAITBHOMN CHUMBOJIUYECKHE
pacTpoCTpaHCHHUS CBETa | JESTEIBHOCTH; CpEe/CTBa, B TOM YHUCIIE
Ha MpaKTHKE. CpaBHMBATb, MOJICTIH ¥ CXEMBI JUIsl
JlabopaTopHas pabota 0000111aTh U1 pelieHus 3aay.
Ne 12. «HabmroaeHue (hopMynIpoBaTh KommyHuKaTHBHEIE:
MPSIMOJIMHEHHOTO BBIBOJIBI OpTraHHU30BBIBATh
pacnpocTpaHeHHs yueOHoe
CBETa» COTPYJHUYECTBO U
COBMECTHYIO
JIeSITEIIbHOCTB C
YUUTEIEM U
CBEPCTHHKA-MU;
paboTtath
WHAWBUIYAJIbHO U B
rpyre
23. | Orpaxenne SIBneHue oTpaxkeHus Ccdopmuposatb 3name. 3aK0H PerynstusHble: CamocTosaTenbHOCTh B | OCBeTHTEb ¢
cBera. cBeTa. 3aKOH OTPAXKCHUS | 3HAHMS O 3aKOHE OTpa)KEHHsI CBETA. TUIAHUPOBATh CBOM NPUOOPETEHUH HOBBIX | MCTOYHHMKOM CBETA
JlabopaTopHast csera. OOpaTUMOCTh OTpaXKEHHs CBETA. Ymempw: onuceiBaTh JEUCTBUA B 3HaHUH U Ha 3,5 B, ucrounuk
padora Ne 13 CBETOBBIX JTyJei. HayuunTb: SIBJICHUE OTPaKEHHS COOTBETCTBHH C MPaKTHYECKUX MUTA-HUS,
3epkanbHOE U OKCIEPUMEHTAIBHO CBETa; CTPOUTH [IOCTABJICHHOH 3afauei yMeHU KOMIIIEKT
mddy3HOE oTpakeHne HCCIIEIOBATE ABJICHNE | OTPaKEHHBIE JTyUH U YCIIOBUSIMH €€ NPOBO/IOB, 1IeJIeBas
cBera. JlabopaTopHas OTpa)XEHUsI CBETA; cBeTa peanu3aruu. auagparma,
pabora Ne 13. Ha0IoaaTh 1 Ilo3naBarenbHbIE: NOJTYUMIUHAP,

«HBy‘ICHI/IC SBJICHUA
OTpAXCHHUA CBETA»

HU3MEPATH B IPOLIECCE
3KCH€pI/IMeHTaHLHOI71

OIPCACIIATDh IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-

NJIAHIIET Ha
INVIOTHOM JIHCTE C
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe neiictus (Y'Y /1) obopynosanus
J\j'g Tema OcHoBHOE IleneBas ycraHOBKa . MeTtanpeaMeTHbIE
/n coepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P plg3yanaT51 pIe)FyJ}'IIHTI/IBHI)Ie, JlmHOCTHEIC
KOMMYHHKATHBHBIEC, PesyJIpTaTEL
MIO3HaBATENILHbIC
JIeSITENIbHOCTH; CHUMBOJIUUECKHE KPYTOBBIM
CpaBHHBATb, CpPEACTBA, B TOM YHCIE TPaHCIIOPTUPOM
00001maTe 1 MOJCIN B CXEMBI IS
(dbopmymupoBaTh peuieHus 3aaad.
BBIBOJIBI; KoMMyHUKaTHBHBIE:
MpEACTaBJIATh OpraHmn30BbIBATH
pe3yIbTaThl yaebHOe
n3MepeHuil B Bujie COTPYAHHYECTBO U
TabIMI COBMECTHYIO
JEeATEIBHOCTD C
YUYHUTENIEM H
CBEPCTHUKA-MU;
paborath
WHAWBUIYAJIbHO U B
rpyIiIe
24. | Tpenomnenune SIBneHune npenoMIeHus Ccdopmuposatb 3namo. 3akoH [To3HaBarenbHbIE: CamocrosrtenbHocTh B | OcBeTHTENb C
cBeTa. cBera. COOTHOILICHUS 3HaHMS O 3aKOHE HPEIOMIICHHS CBETA. OTIPEJICTISTh TIOHSATHS, NpUOOPETEeHUN HOBBIX | MCTOYHHUKOM CBETa
JlaGopaTopHast MEXKy YIJIaMu NaJIeHnAsT | MPEIOMIICHUS CBETa. Ymemuw: onuceiBaTh UCIIONB30BaTh 3HAKOBO- | 3HAHWH U Ha 3,5 B, ucToYHUK

pabota Ne 14

U TIPETIOMJICHHSL.
Onruueckas mI0THOCTh
cpensl. [lepexon cBera
n3 CPEbl OITUYCCKU
GoJiee TUIOTHOH B cpey
OITHYECKU MEHEe

mwioTHy. JlabopaTopHast

pabota Ne 14,
«3y4eHue siBICHUS
MPEIOMIICHHS CBETa»

HayuunTs:
uccie0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
MOJYMHSETCS SIBJICHUE
MPEJIOMJICHHSI CBETa
(cooTHOIIEHNE YTIIOB
najgeHus 1
MPETOMIICHUS);
Ha0JIrOgaTh U
M3MepsTh B Ipoliecce

SBJICHHE TIPEIOMIICHUS
CBETa; CTPOUTH
MIPEIOMIICHHBIE JIy4n
CBETa

CHMBOJIMYCCKHEC

MIPAKTUIECKUX
YMEHUI cpeAcTBa, B
TOM YHCIIE MOJEIH U
CXEMBI ISl PELICHUS
3ajay.
KomMmyHHKaTUBHBIE:
OpraHU30BBIBATh
yueOHOe
COTPYIHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C

MUTaHUs, KOMILIEKT
HPOBOJIOB, LIEJIeBast
nmuadparma,
HOJXYLMIAHID,
TUIAHIIET Ha
IUIOTHOM JIHCTE C
KPYTOBBIM
TPaHCIIOPTHPOM
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
MIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
" 000pyI0BaHUsS
YHuBepcansHble yueOHbIe neiictus (Y'Y /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P P P besy JInmaHOCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC

9KCTIEPUMEHTATBHOMN yUHUTeNIeM U

JIESTEIbHOCTH; CBEPCTHUKAMHU;

CpaBHHBATb, paborath

00001maTe 1 WHIUBUAYAIBHO U B

dhopMyaHpoBaTh TpyTIe

BBIBOJIBI;

NPE/ICTaBISTh

pe3yIbTaThl

U3MEpEeHUl B BUJIE

TalIMIL
25. | dopMyna JIUH3EL ®dopmyna TUH3ETF. Hayuuts: usmepsarts Ymems: cobupats PerynarusHsle: CaMocToaTensHOCTh B | OCBETHTENB C

YBenuueHne JIMH3bL. | YBEIWYeHHE JINH3BI. (oxycHoe YCTaHOBKY IO IUITAHUPOBATH CBOU MPUOOPETEHNH HOBBIX | HCTOYHHUKOM CBETA
JlabopaTopHas JlaboparopHast paboTa paccTosHue U ONMCAaHUIO U JIeficTBUS B 3HaHUU U Ha 3,5 B, uctouHuk

paborta Ne 15

Ne 15. «3yuenue
M300paKeHHsl,
J1aBa€MOTr0 JIMH301)»

ONTHYECKYIO CHITY
cobuparonieit JINH3bI;
HaOII01aTh, U3MEPSTH
1 00001maTh B
npolLecce KC-
NepUMEHTaIbHON
JIeSITEIIbHOCTH;
MIPEICTaBIATh
pe3yabTaThl
U3MEpPEeHuil B BUzie
TaOJIHIL;

OnpenenaThb
BEJINYMHBI, BXOJISIIHE
B (OpPMYITy JTUH3HI

MIPOBOUTH
HaOIFOICHUS
U300paKeHUH,
HOJ'Iy‘-IaeMI)IX HpI/I
IIOMOIIY JIMH3bI,
00BIICHATE
MOJTyYeHHbIE
Ppe3yIbTaThI

COOTBETCTBUH C
IOCTaBJIEHHOM 3ajauei
U YCIIOBUSIMU €€
peanu3aim.
KommyHHMKaTHBHEIE:
OpTraHHU30BBIBAaTh
yaebHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C
YUUTENEM U
CBEPCTHUKAMH;
paboraTh
WHIWBUAYAJIBHO U B
rpyrmime

MPAKTUIECKUX
yMeHUi

MMATAaHMS, KOMIUICKT
MIPOBOJIOB, IIIEIEBast
nmuadparma, SKpaH
CTAJILHOMH,
HaIpaBJIAIOIAs C
HU3MEPUTENLHOM
IIKAJION,
coOuparoIye JIUH3HI,
pacceuBarouias
JIMH3a, CIIai
«Mogenp mpenMeTar»
B peliTepe
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9 kiacc
[Tnanupyemsble pe3ybpTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MIPOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
= 000pyoBaHUs
YHuBepcanpHble yueOHble neiicteus (YVY /)
No Tema OcHOBHOE LleneBas ycraHoBKa MertanpenmeTHble
n/n coJiepKaHue ypoka IIpenmeTHble pe3yNbTaThL: TIHYHOCTHBIC
pe3yNbTaThI PErYISITUBHBIE, O —
KOMMYHUKATHBHBIE,
NI03HABATENIbHBIE
3aKOHBI B3aUMOICHCTBUS U ABMKEHUS Tell (34 d.)

1. PaBHOyckopeHHOe PaBHOYCcKOpEeHHOE Cdhopmuporatb 3HaTh: OnpeeIcHHe PerynstuBHsle: PazButne lraTrus
JABUKEHHE. JIBUKECHHE. Y CKOPEHUE. 3HaHUS O PaBHOYCKOPEHHOTO YUUTHIBATh BBIJICIICHHbIE [I03HABATEIBHOTO J1a60pATOPHBII,
Yckopenue. ®opmyna nis IPSMOJIMHEHHOM MIPSIMOJINHEHHOTO YUUTENIEM OPUEHTHUPHI uHTEepeca K pU3uKe MexXaHuYecKasi

JlaGopaTopHas BBIYHCIICHUS YCKOPEHUSI. PaBHOYCKOPEHHOM JBIDKEHUS, YCKOPEHHS, JIeHCTBUS B HOBOM cKaMbsl, OpycoK
pa6ora Ne 1 Enunauuer yckopeHusl. JBUXKEHUH, (U3HYECKUI CMBICI y4eOHOM MaTepHale B JepeBsIHHBIIA,
VYckopenne — YCKOPEHHUHU. €IHUIL] U3MEPEHUS COTPYAHUYECTBE C 3JIEKTPOHHBII
BEKTOpHAas (pU3NIecKas Hayuuts: YCKOpPEHHUSL. YUUTENEM. CeKYHJ0Mep ¢
BenmunHa. Pacuer paccuMThIBaTh YMeTh: NpUBOIUTH Ilo3HaBarenbHsIE: AATYUKAMH,
CKOpOCTHU YCKOpPEHUE Tea Ipu TIPUMEPBI ONpPENENATh MOHATHS, MAarHMTOynpasBJisieM
PaBHOYCKOPEHHOT'O PaBHOYCKOPEHHOM MPSIMOJIMHEHHOTO HCTIONB30BaTh 3HAKOBO- ble FePKOHOBbIE
MIPSIMOJINHEHHOTO MPSIMOJIMHEHHOM PaBHOYCKOPEHHOTO CUMBOJINYECKUE JATYUKH
JIBUKCHHUS. JIBUKEHUH, JIBIDKEHUS, CpeICTBa, B TOM YHCIIE CeKyH/J0Mepa
JlabopaTopnas paboTa UCIIOJb3Ys OTIpEIeNIATh MOAYNb U MOJIEJIN ¥ CXEMBI IS
Ne 1. «3yuenue AQHAIUTUYECKUN U HaIpaBJICHUE BEKTOpa peuieHus 3anaqd
PaBHOYCKOPEHHOTO rpadudeckuit YCKOPEHHUs
MPSIMOJIMHEITHOTO METOBI; CTPOUTb,
JIBHYKEHUSI 4YUTaTh U
aHAJIM3UPOBATh
rpaduku
3aBUCUMOCTH
CKOpPOCTH U
YCKOPEHHUS OT
BpEeMEHHU
JlaboparopHast OTHoIleHue MyTeH, Hayuuts: usmepsats YMeTs: onpenensiTh PerynstuBHsle: CaMOCTOSATENBHOCTD B ITaTus
pabora Ne 2 [IPOXOJUMBIX TEJIOM 3a YCKOpPEHUE Teja IpU YCKOpEHUE IUIAHUPOBATh CBOU nproOpeTEHNH HOBBIX 71a00paTOPHBIH,
MOCTIeIOBATENbHBIC ero PaBHOYCKOPEHHOTO JercTBUA B 3HaHUH U MeXaHuJecKas
paBHBIE TPOMEXKYTKH PaBHOYCKOPEHHOM JIBIDKEHUS TIPU COOTBETCTBHUH C MPaKTHIECKUX CKaMbsi, OpyCOK
BpemeHH. JlabopaTopHas MPSMOJIMHETHOM TIOMOIIY CEKYHIOMEpPa | MOCTaBICHHOM 3aaueit YMEHHHI JIEpEBSIHHBIM,
pabora Ne 2. JBUKCHUH U TUHENKU; U YCIIOBHSIMHU €€ JJIEKTPOHHBIH

59



[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
" 000pyI0BaHUsS
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHEIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
«HccnenoBanue 3aIMChIBATh peanu3anuu. CEeKYHJIOMED C
PaBHOYCKOPEHHOTO MOJTYYSHHBIN KoMmMmyHHUKaTHBHBIE: JaTYNKaMH,
NPSIMOJIMHEWHOTO pe3ysbTaT B BUAE OpTaHHU30BHIBATH MarHUTOYMpPaBIISEMBI
JBIDKCHUS TaOIHIIBL; yueOHOe € TepKOHOBBIC
(dbopMynrpoBaTh COTPYAHUYECTBO U JATIAKA
BBIBOJI O BHITIOJTHEHHOH COBMECTHYIO CeKyHIIoMepa
pabore u JIESITETTBHOCTD C
aHAIN3UPOBATH YUUTENEM U
MOJTy4CHHBIE CBEpPCTHUKAMU;
pe3ynbTaThl pabortath
WHIMBHIYAJIBHO U B
rpyIme
3. JBu:KeHUe Tes1a JIBrxeHue tena npu HayunTs: 3HAaTh: IOHATHE PerynsatuBHsle: CaMocCTOATETFHOCTD B ®poHTaIbHAS
NOJ AelCTBUEM JIEHICTBUY CUJIBI TPEHMUSL. HCCIIEI0BATH paBHOAEHCTBYIOUIEH YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHNH HOBBIX nabopaTopHast
HECKOJIbKHX CHJIL. TopMO3HOM IyTh. 3aBUCUMOCTb CUJIBI CUJIBI, CUJIbI TPEHHUS. Y4UTEIEM OPUEHTUPBI 3HAHUU U pabota Ne 1
®dpoHTaIbHBbIE JIBrKeHUe CBsI3aHHBIX TPEHHS CKOJIBXKEHUsI | YMeTb: peniarh 3a1a4u JIEWCTBHS B HOBOM MPaKTHYE "CKUX «U3yyenue
JaGoparopHbie TeJI B BEPTUKAILHON OT IIJIOIIA/IU CO- Ha JIBIDKCHHUE Telna 1oJ| | y4eOHOM Mmarepuale B YMEHHUH JIBIDKCHUS TeJa TIPH
padoThI TUIOCKOCTH. [IBIKEHNE | TIPUKOCHOBEHUS TEJ U JeHCTBHEM COTPYTHUYIECTBE C JEWCTBHUN CHIIBI
CBSI3aHHBIX TEJ B CHJIBI HOPMaJILHOTO HECKOJIBKUX CHIT yUHUTEIEM. TPEHUS»:
TOPHU30HTAIILHOM JIaBJICHUS; IPUMEHSTh [To3HaBarenbHbIE: JIepEBSIHHBIA OPYCOK,
TUTOCKOCTH. MOJTyYCHHBIE 3HAHMS OTIPEICTISATh TIOHATHS, Habop Ipy30B,
®ponTanbHas K PeIICHHMIO 3a/1a4 WCTIONIb30BaTh 3HAKOBO- MeXaHW4ecKast
nabopatopHast pabota Ne CUMBOJINTYECKUE CKaMb4l,
1. «3yuenune NBWKEHUS CpeAcCTBa, B TOM YHCIIE JIUHAMOMETP.
TEJa 1nmpu HeﬁCTBHH CHIJIBI MOICIN U CXEMBI, IJIA (I)pOHTaJ'H)HaSI
TpeHus». OpoHTaIbHAS pemeHns 3aga4y nabopaTopHast
naboparopnas padora Ne WCTIOJIb30BaTh 3HAKOBO- pabota Ne 2
2. «3y4yeHue IBIKCHUS CHMBOJIYECKHE «M3yyenue
CBSI3aHHBIX TEJ» CPE/ICTBa, B TOM YHCIIE JIBHDKEHUS
MOJIEIIH ¥ CXEMBI, JUIs CBSI3aHHBIX TEJ»:
pereHus 3ana4y HITaTHUB
71a00paTOPHBIH,




[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01miero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
" 000pyI0BaHUsS
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: JIHYHOCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
MeXaHU4ecKast
CKaMbsi, OpycoK
JIEPEBSIHHBI,
3JIEKTPOHHBII
CeKyH/ioMep ¢
JAATYMKAMM,
MAarHMTOYNpaBJisieM
ble TePKOHOBBIE
JATYNKH
CeKyH/OMepa,
Ha0oPp rpy30B, OJIOK
HEIOJBUKHBIN, HUTh
MexaHu4ueckue KojaeOanus u BoHbI. 3ByK (16 u)
4. KonebarensHoe KonebarensHoe Ccopmuponats 3HaTh: OIpeeseHNe PerynarusHsle: CaMocCTOATETFHOCTD B JemoHcTpauun
neuxenue. [lepuon nemkenue. Konebanus 3HAHMS O K0J1e0aTeIbHOTO YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHNH HOBBIX «Konebanus
KoJsieOaHui IIapHKa, T0JIBEIICHHOTO KoJie0aTeNbHOM JIBHIKCHUSI, €T0 YUHUTEIEM OPUEHTHPHI 3HaHUH U HUTSHOTO MasiTHUKa
MasiTHHKa Ha Hutu. Konebauus JIBIDKEHUH U €T0 MPUYUHBI, TTApaMETPhI JIEWCTBHS B HOBOM NPaKTHYECKUX 1 cBOOOIHBIE
NPY>KHHHOTO MasiTHUKA. XapaKTePUCTHKAX. KoJIe0aTeNbHOTO yueOHOM MaTepHase B yYMEHHH KoseOaHus Tpy3a Ha
XapakTeprCTHKH Hayuntb: 00BACHATE JIBYDKCHUS, €ANHHLIBI COTPYTHUYIECTBE C NpY>KHHE:
KoJIe0aTeNbHOTO npouecc KojaeOaHui N3MEpeHns yUHUTEIEM. KOMITBIOTED, TaTYUK
JIBIDKCHUS: CMEIICHHE, MasITHUKA; (U3MUECKNX BEIMYHH, [To3HaBarenbHbIE: YCKOpEeHHS,
aMIUIMTYZa, TIEpUo], nccie0BaTh XapaKTepU3yOIIHNX OTIPEICTISATh TIOHATHS, UHTEpaKTHBHAs
4acTOTa KOJIeOaHuH. 3aBUCHMOCTb IT€pUOIa KosebaTensHoe WCIIOJIb30BaTh 3HAKOBO- JIOCKa UK 9KpaH ¢
EnuHUIEB! 5THX BeIMYUH. | KOleOaHWH MasTHUKA JIBIDKEHUE. CHMBOJIUYECKHE MIPOEKTOPOM ISt

CBsI3b 4aCTOTEI U
nepuoja Koueoanmii™.
Maremarudeckuii
MasTHUK. [lepuon
KoJieOaHui
MaTEMaTHYECKOIro 1
MIPY>KUHHOI'O MasiTHUKOB

OT €r0 JJIMHEI U
AMILTUTY IbI
KOJIEOaHUI;
BBIYUCIIATE
BEJIMYUHEI,

XapaKTePU3YIOIIUE

KosebaTelbHoe

JIBIDKEHHE

YMeTh: onpenensaTh
TEPUOJT X YaCTOTY
KoneOaHni

CpeICTBa, B TOM YHCIE
MOJIETTH B CXEMBI IS
pelIeHus 3a1a4q

JIEMOHCTpalnu
rpaduKoB, IITATUB C
KpernexoM, Habop
MIPYKHUH Pa3HOU
KECTKOCTH, HabOp
rpy3oB o 100 r rpy3
C KPIOYKOM, JIETKAsl U

HC pacTsHKuMast HUTb,
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
" 000pyI0BaHUsS
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHEIC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHUBHBIC,
MIO3HaBATENILHbIC
pyJerka
5. | MaremaTnueckuii u MexaHnuueckue CdopmupoBats 3HaTh: oINpeesIeHue PerynstuBHble: CaMocCTOATENbHOCTD B JleMoHCTpanuu
IPYXUHHBII KoJleOaHus. 3HaHHA O KoJIeOaTeIbHOTO YUUTHIBATh BBIACICHHBIE | MPUOOPETEHUH HOBBIX «Konebanus
MasiTHUKH KonebarenpHas KoJieOaTenbHOM JIBIDKEHUS; YTO COOOM YUUTEIEM OPUEHTHUPHI 3HaHUH U HUTSTHOTO MasTHUKA
cucrema. JIBIDKCHUH, MPEICTABISIIOT JIEHCTBUS B HOBOM TIPAKTHICCKIX u cBOOOIHBIE
MareMaTH4YeCKHiA MaTeMaTHIECKOM U MaTeMaTHIeCKUH ya4eOHOM MaTepuale B YMEHHI Kosie0aHus rpy3a Ha
MasTHHK. Konebanus MIPYKHHHOM MasITHHK, TIPYKIHHBIHA COTPYAHHUYECTBE C NPYKHHE»: JaTUUK
MaTeMaTHIECKOTO MasTHUKax. Hayuute: | MasTHUK, CBOOOJHEIC YIUTENEM. YCKOpPEHHSI, IITATUB C
MasiTHHKA. CBOOOIHBIE | OOBACHATH KOJICOAHUS KoJIeOaHus, [To3HaBaTenpHBIE: Kpere:xoM, Habop
KosreO6anus. CMereHne u MAasTHHKA; TapMOHHUYECKUE OTIPENIeNIATE TTOHATHA, rpy30B, HUTb, HAOOP
aMIUTUTYAa KoJieOaHHH. aHAJIU3UPOBATh KoJieOaHus; co3ziaBaTh 0000IIEHHS, IIPYKUH
IIpyXuHHBIIA MasTHUK. yCHOBUA OIpEIeIeHUs YCTaHaBJIMBATh
Konebanus IMPY>XUHHOT'O BO3HUKHOBCHHA CMCUICHUS U aHaJIOrun
MasgTHHUKA. CBO6OI[HI)IX AMILIATY bl
'apMoHMyeckue KoJeOaHuit KoJieOaHuil.
KoJIeOaHuUs MaTeMaTHIECKOTO U YMeTh: 00BSICHSTH
MIPYKHHHOTO YCTaHOBIICHHUS
MasiTHUKOB KoJIeOaHu
MPYKUHHOTO H
MaTeMaTHIECKOTO
MasSTHUKOB, IPUYUHY
3aTyXaHus KoJieOaHuii
JladopaTopHas 3aBUCUMOCTH MEepHoJa Hay4uts: YMeTh: coObupartb PerynstuBHbIe: CaMOCTOSATENBHOCTD B JlaGopaTopHasi
padora Ne 4 koJjebaHui HCCIIeIOBATh YCTaHOBKY TIO TJIAHUPOBATh CBOU nproOpeTeHNH HOBBIX | padora «A3yuyeHue
MaTeMaTH4eCcKoro 3aBUCHMOCTD TIEpHOJIa | OIUCAHHIO; TPOBOJUTH JICUCTBUS B 3HAHUH U KoJieDaHuii rpy3a
MasiTHUKA OT AJIUHBI KoJIeOaHNi MasiTHUKA Ha6J'I}O}I€HI/IH COOTBETCTBUHU C MPaKTUICCKUX Ha NMPYXKUHE»:
HHUTH, HE3aBUCUMOCTh OT €ro JUIMHBI 1 KoJIeOaHWH; U3MEPSATh | IIOCTaBJICHHOH 3ajaden YMeHHH KOMIIBIOTEP,
OT aMILTUTYAbI AMILTUTY B MIEpUOA U YaCTOTY U YCIIOBUSIMH €€ JATYUK YCKOPEeHUs,
KoJie0aHNi U Macchl KoJsieOaHuH; KoJIeOaHu i peanu3arim. IITATHB C
rpy3a. 3aBUCMOCTh nccie0BaTh MaTeMaTH4ecKoro 1 [To3HaBaTenbHBIC: Kpene:koM, Habop
nepro/ia KoseoaHui 3aBUCHMOCTD NPYXUHHOTO OCYIIECTBIISITh MPYKUH Pa3HOIi
MIPY>XKHHHOTO nepro/ia KonebaHuii MasiTHHKOB; (duKcanuro JKECTKOCTH, HAGOP
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01miero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
" 000pyI0BaHUsS
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
MasiTHUKA OT KECTKOCTH MPYKUHHOTO OOBSICHATH uHpOpManuu 00 rpy3oB o 100 r.
TIPY>KHUHBI ¥ MacChI MasTHUKA MOJTy4YeHHBIE OKpY’KaIOIIeM MHUpPE C Jlaboparopnas
rpy3a 1 He3aBUCUMOCTh OT MacChl Ipy3a u pe3yIbTaThl MOMOIIBIO pabora «M3yuenne
OT aMIUTUTY/IbI JKECTKOCTH HMHCTPYMEHTOB KosieOaHuH
KoJIeOaHUH. MIPYKUHBI UKT. HUTSIHOTO
JlabopaTtopHas paboTa KomMyHuKaTHBHBIE: MasITHUKa»:
Ne 4. «M3yqenue OpTaHU30BHIBATH KOMITBIOTEP, JaTINK
KoneOaHni yueOHOe YCKOpEHHS, TPy3 €
MaTeMaTHYECKOTO COTPYJHUYECTBO KPIOUKOM, JICTKas 1
Y MIPY>KUHHOTO U COBMECTHYIO HepacTsDKUMast
MasITHUKOB) JIeSTEeLHOCTD C HHUTb, pyJIeTKa
yuuTeneM
U CBEPCTHUKAMHU;
pabotath
WHJIMBHIYaJIbHO
U B rpyIIe
7. 3Byk. UcTouHuKH HcTounnku 3ByKa. CdopmupoBats 3HaTh: HCTOYHUKOM PerynarusHsie: PazButne JdemoncTpanus
3ByKa YacToTa 3ByKOBBIX 3HaHMUS O 3BYKE. 3ByKa SIBJISICTCS JTI000€ | YUHTHIBATh BBIJICJICHHBIE MI03HABATEIHFHOTO «3ByKoOBBIE
konebanunii. ["onocoBoit HayunTs: TEJI0, COBEpILAoIIee YUUTEIEM OPUEHTHPHI HHTEpeca K pU3MKe BOJIHBI»:
amnmapar 4yejoBeka aHAJIN3UPOBATh KosebaHus ¢ JIEWCTBHS B HOBOM KOMIIBIOTED,
YCTPOWUCTBO 4acTOTaMH 3BYKOBOTO y4eOHOM MaTepuaie B NMpPHCTaBKa-
TOJIOCOBOTO ammapara | JHana3oHa; AUana3oH COTPYAHUYECTBE C ocumiorpadg,
YenoBeKa; paboTaTh ¢ 9acTOT 3BYKOBBIX YUUTENneM. HHTEepPaKTHBHasI
nHpOpMaLuel mpu KoneOaHni Ilo3HaBarenbHbIE: JAOCKA HJIM IKPAH ¢

MOJITOTOBKE CO-
o01eHust

OIIPEACIIATE IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-
CHUMBOJIMYCCKHUE
Cpe€aCTBa, B TOM YHUCJIC
MOACIIN U CXEMBI JJIA
peuicHus 3agaqy ee
peajmn3anunu.

NMPOEKTOPOM Il
JeMOHCTPalUH
rpaQuKkosB,
3BYKOBOM
reHeparop,
JUHAMMK
HHM3K0YAaCTOTHBIH
HAa MOACTaBKe,
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01miero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
MHUKPO(doH,
KaMepTOH Ha
Pe30HATOPHOM
SIIITAKE
OnekrpomaruutHoe moie (24 4.)
8. SIBeHue OmnsiTel @apajes. CdhopmupoBatb 3HaTh: ONpeleIcHHE PerynsatuBHsie: YOexaeHHOCTD B JemoncTpanus
371eKTPOMATHUTHO SIBnenune 3HaHU O SIBICHUH TIOHATHH: YUUTHIBATH BBIACICHHbIC BO3MOXKHOCTH «SIBenne
i MHAYKIUH. 3JIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM 3JIeKTPOMarHUTHas YUUTENIEM OPUEHTHUPHI TIO3HAHUS IPUPOIBI 3J1eKTPOMATHUTHOM
MaruuTHblIi HHIYKLIUH. WHTyKLIWH, WHTyKLIuS, JICWCTBHS B HOBOM HHIAYKIMN»:
MOTOK WHIyKINOHHBIA TOK. MarHUTHOM IIOTOKE. WHYKIMOHHBIH TOK; yueOHOM MaTepHale B AaTYNK
MarHuTHBIH TOTOK. Hayuuts: (hopMysTy MAarHUTHOT'O COTPYAHUYECTBE C HAIPSIKEHHs],
Enunnma MarHuTHOTO aHAJM3UPOBATH MIOTOKa; yUUTeNneM. COJICHOM ]I,
noroka. 'enepaTop SIBJICHUE (hyHIaMEeHTaJIbHBIE Ilo3HaBaTenbHbIE: NMOCTOSIHHbIH
MIOCTOSTHHOTO TOKa 3JEKTPOMArHUTHOM (U3HUECKHE OTBITHI OTIPEAEIATh MTOHATHS, MO0JI0COBOI MATHMT,
WHIYKIUH, OOBSCHAT Dapanes. co3/1aBaTh 0000IIEHHMS; TpyOKa IIBX,
YCTPOMUCTBO H YMeTh: 00BSICHATD MOHUMATb Pa3INYHs KOMILIEKT
TIPUHINT JeHCTBUSA SIBJICHUE MEXXIY UCXOTHBIMU NpOBO/AOB
reHepaTopa JIEKTPOMarHUTHOM (akTaMu ¥ THIIOTE3aMH
MOCTOSTHHOTO TOKa WHTyKINY; JUIst X OOBSICHEHNS,
OTIpeNieNATh TEOPETUIECKUMU
HEHU3BECTHBIE MOJIEIIIMU U
BEJIMYMHEL, BXOIAIINE | PeaTbHBIMA OOBEKTaMHU
B hopmyIy
MarHUTHOTO MTOTOKA
9. IlepemenHbIit TlepemenHbIi Cdopmuposathb 3HaTh: ONpeeICHIe PerynstuBHsle: YO6exxI¢HHOCTD B JemoncTpanus
3J1eKTpHYecKmii AIIEKTPUUIECKHUNA TOK. 3HaHUS O MIEPEMEHHOTO YYUTHIBATh BBIJCIICHHEIC BO3MO>KHOCTH «H3mepenue
TOK Iepronuueckue HNEePEMEHHOM 3JEKTPUUYECKOT0 TOKa; YUUTENEM OPUEHTHPBI MO3HAHUS IPUPOABI XapaKTEePUCTHK
HU3MEHEHHUS CUJIBI TOKA M | 3JIEKTPUYECKOM TOKE. YCTPOMICTBO U JIelicTBUSL B HOBOM nepeMeHHOr o
HaIpsKEHUS Hayunrs: HabmogaTsh MPUHINI AEHCTBUSL yueOHOM MaTepHaie B TOKa»:
MIEPEMEHHOTO MOJTy4eHNE reHeparopa COTPYIHUYECTBE C JABYXKaHaJbHasA
ANEKTPUYECKOTO TOKA. MIEPEMEHHOTO TOKa MEPEMEHHOTO TOKA. YUHUTENEM. NMPHCTAaBKA-
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

HcnonwszoBanue
IIpOrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
" 000pyI0BaHUsS
YHuBepcansHble yaeOHbIe nevicteus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P M P pesy JInuHocTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNBTATHI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
I'paduk 3aBUCHMOCTH NPY BpaIlleHUH PaMKH YMeTh: 00BICHITH [To3naBarenbHbIE: ocomiuIorpag,
CHJIBI [IEPEMEHHOT0 TOKa | B MarHUTHOM IIOJIE; YCTPOWCTBO U OIIPEAEIATh MOHSATHS, 3BYKOBOM
oT BpeMeHu. YacToTa OIHCHIBATh TIPUHITUII IeHCTBUA co3JiaBaTh 0000IIEHHS, reHepartop, Ha0op
HEePEMEHHOTO TOKa. YCTPOMUCTBO H reHepaTopa yCTaHaBIHNBAThH NMPOBOJIOB
AmnnutyHoe u TIPUHINI JeHCTBUA MEPEMEHHOTO TOKa aHaJIOTUU

JCHCTBYIOIIEE 3HAUCHUS
CHIIBI TOKA U
HaIpsDKEHUST *.
I'enepaTop nepeMeHHOroO
TOKa

reHepaTopa
MIEPEMEHHOTO TOKa
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