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1. [InanupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa «pu3nKa»
JIuunocmmuule, memanpeomemmusle, npeOMemHble pe3yibmanvl 0C60CHUA Kypca pusuxu
JIuyHOCMHbIMU _pe3yTIbmamamu _0c80eHus _Kypca Qu3uKu HA YPOBHE OCHOBHO20 00uie2o

00pazosanus AGNAIOMCA:

* chopMHpPOBAaHHOCTH TMO3HABATENBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEH ydanmxcs;

* yOeXAEHHOCTh B BO3MOXXHOCTH TIO3HAHWSI TMPHUPOABI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIOJIb30BaHUsl JOCTHKCHUNM HAyKHM M TEXHOJOTMM JUIsl JAIbHEWINEro pa3BUTHS YEJIOBEUYECKOTO
o0ImIecTBa, yBaXKCHHE K TBOPIIAM HAYKU U TEXHUKH, OTHOIICHHE K (PU3UKE KaK DJIEMEHTY OOIIECTBEHHOM
KYJIbTYPBI;

* CaMOCTOSITEIBHOCTh B IPUOOPETCHUH HOBBIX 3HAHUH M MPAKTUICCKUX YMCHHIA,

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTIO MYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMu U
BO3MOYKHOCTSIMU;

* MOTHBalus 00pa3oBaTeNbHON  JAEATEIbHOCTH UIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

* (opmHpoBaHME LIEHHOCTHBIX OTHOIICHUU APYr K APYry, YUUTENI0, aBTOpaM OTKPBITHH U
M300peTeHNH, pe3ybTaTaM 00yUYCHHS;

* (dopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuXxcsi K CAaMOPA3BUTHIO 1 CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHUIO M TIO3HAHHUIO,
OCO3HAaHHOMY BBIOOPY ¥ MOCTPOCHUIO JabHEHIeH NHANBUIYaTbHOM TpaeKTopuu oOpa3oBaHus Ha 0aze
OPUEHTHUPOBKH B MHpe mnpodeccuii M MPOPECCHOHATBHBIX NPEINOYTCHHUH, C YU4ETOM YCTONYHBBIX
M03HABATEIbHBIX HHTEPECOB;

* (opmupoBaHWE MEIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUANBHOE, KYJIbTYPHOE, S3BIKOBOE,
JTyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPa;

* (¢opMupoBaHHE€ KOMMYHHMKATHUBHOW KOMIIETEHTHOCTH B OOIIEHWU U COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTApUIMMU W MIQAMIUMH B Tporecce o0pa3oBaTeNbHOM, OOIIECTBEHHO ITOJIE3HOM,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPUECKON U IPYTUX BUIOB JI€ATEIbHOCTH;

* (opmupoBaHUE IMEHHOCTH 3J0POBOTO W 0O€30MacHOro o0pasza WU3HU;, YCBOCHHUE IIPABHII
WHIUBUAYAIBHOTO M KOJUIGKTMBHOTO O€30MacHOr0 TMOBEACHHUS B YPE3BBIYAMHBIX CHUTYalUsAX,
YTPOKAIOIIUX JKU3HU U 370POBBIO JIFOJICH, TIPABHJI IIOBEJICHUS HAa TPAHCIIOPTE U Ha JIOPOTaX;

* (hopMHUpOBaHHE OCHOB DKOJIOTHYECKOTO CO3HAHMUS Ha OCHOBE MPHU3HAHUS LIEHHOCTH XH3HU BO
BCceX €€ MPOSIBICHHUSX W HEOOXOJUMOCTH OTBETCTBEHHOTO, OCPEKHOTO OTHOIICHUS K OKPYXKAIOMICH
cperne.

Memanpeomemnvimu pezyiomamamu 06y4enus usuke 8 0OCHOBHOU WKOJLE AGNAIOMCA:

* OBIIJICHHE HABBIKAMU CaMOCTOSATEIHHOTO MPUOOPETEHNS HOBBIX 3HAHHM, OpraHu3aluu yueOHOH
JEeSATEILHOCTH, ITOCTAHOBKH IIeJieH, TUTAHWPOBAHMS, CAMOKOHTPOJII WM OIEHKH pEe3YJIbTaTOB CBOCH
NesITeNbHOCTH, YMEHUSMHU MPEIBUIETH BO3MOXKHBIE PE3yIbTaThl CBOMX JEHCTBHIA,

* YMEHHUE CAMOCTOSITEIILHO TUIAHUPOBATH MTyTH JOCTYKEHUS TIeJIeH, B TOM YHUCIIC albTepHATHBHBIC,
OCO3HaHHO BBIOMpaTh Hanboee r¢heKTUBHBIE CTIOCOOBI pelIeHrs YueOHBIX U MO3HABATEIbHBIX 33/1a4;

* YMCHHE COOTHOCUTH CBOM JCHCTBHSI C TUNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOIh
CBOCH JIeATENHHOCTH B MPOIECCE JOCTHKEHUS pe3yNibTaTra, ONMpeAeNsiTh CIOCOObl NeHCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBHM © TpeOOBaHWU, KOPPEKTUPOBATH CBOW JCHCTBHS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTYallUEe;

* MMOHUMAaHHUC PA3TUYMA MEXJTy HCXOJHBIMU (aKTaMd W THIIOTe3aMHU Ui WX OOBSICHCHUS,
TEOPETUYECKUMH MOJEISIMU U pealbHbIMU OOBEKTAMHU, OBJAJICHWE YHHUBEPCAIbHBIMU Y4eOHBIMHU
JNCHCTBUSIMH Ha TIpEMEpax THUIOTe3 IS OOBSICHEHUS H3BECTHBIX (DAaKTOB M IKCIICPUMEHTAIBHON
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pa00TKHU TEOPETUUESCKUX MOJIEIEH MPOLIeCCOB UITH SIBJICHHIA,

* (opmupoBaHUEe YMEHHWI BOCIPHHHMATH, IiepepadaThiBaTh W TPEIBABIATH HHPOPMAIHIO B
CIIOBECHOM, 00pa3HO#l, CHUMBOJHYECKON ¢dopMax, aHATU3UPOBATh U TepepadarhiBaTh MOTYYECHHYIO
WH()OPMAIIMI0O B COOTBETCTBUM C TIOCTaBJICHHBIMHU 3aJladaMH, BBIJICISITH OCHOBHOE COJICpiKaHUE
MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOMIPOCKHI U U3JIAraTh €ro;




* MpUOOPETEHHE ONbITa CAMOCTOSTENILHOTO TIOWCKa, aHanu3a W oTOopa uHGOpManuud C
WCIOJIb30BAHUEM PA3IUYHBIX HCTOYHHKOB W HOBBIX HH(QOPMAIIMOHHBIX TEXHOJOTUH [UIsl pelieHUs
MO03HABATENbHBIX 33/1a4;

* yYMEHHE OINpeAeNaTh MOHSATHS, cO3/aBaTh 0000IIeHus, yCTaHABIMBaTh AaHAJIOTUU,
KJaccu(uIupoBaTh, CaMOCTOSATEILHO BBIOMpPATh OCHOBAaHUS M KPUTEPUH IS KIacCHU(UKAIHH,
YCTaHABIIMBATh MPUYHUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3aKIIIOUECHUE
(MHIYKTUBHOE, I€IYKTUBHOE U 110 aHAJIOTHH) U JIeTIaTh BHIBOJIBI;

* pa3BUTUE MOHOJIOTUYECKOW U [HAJOrMYeCKOM pedyH, yMEHHS BbIpakaTb CBOM MBICIH U
CIOCOOHOCTH BBICIHYIIMBATh COOECEIHHMKA, MOHUMATh €ro TOYKY 3pEHUs, MPHU3HABATH MPABO APYTOro
YesioBeKa Ha HHOE MHEHHE;

* OCBOGHHME MPHUEMOB JEHCTBUH B HECTAHAAPTHBIX CHUTYalUSAX, OBIAJACHUE 3BPUCTUYCCKUMU
METOJIaMU pelIeHHs Mpolem;

* ¢opmMHupoBaHHE YMEHUN pabOTaTh B TPYIIE C BHIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
MIPEJICTaBIATh U OTCTAaUBaTh CBOU B3TJISAbI M yOEXKIEHHUs, BECTH IUCKYCCHIO, HAXOAUThH 00I1lee pelieHue
U pas3pemath KOH(IMKTHI Ha OCHOBE COIJIACOBAHMSA IMO3UIMHA M yd€Ta MHTEPECOB; (HOPMYIHPOBATH,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

*  (QopmupoBaHWE W  pa3BHUTHE  KOMIIETEHTHOCTH B  OOJNacTH  HCIOJIB30BAHUSA
MH(OPMALMOHHOKOMMYHHUKAIIMOHHBIX TexHosorui (nanee MKT— kommereHum).

IIpeomemnule pe3yiomamoi

Buinycknux nayyumes:

e coOnro1aTh MpaBmiia 0€30MaCHOCTH M OXPaHBI TPy/a MpH padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM
000pynOBaHUEM;

® [MOHMMATh CMBICII OCHOBHBIX (DM3MUYECKHX TEPMHHOB: (PU3NUECKOE TENO, (PU3MUECKOe SBICHHUE,
¢busnveckas BEINYNHA, €TUHHUIIBI H3MEPCHHUS;

® pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXXHO DEIIUTh MHpU MOMOIIM (PU3UUECKHX METOJOB;
aHAJM3UPOBATh OTIENIbHBIC OSTalbl MPOBEACHHUS WCCICIOBAHWKA M WHTEPIPETUPOBATH PE3YJIbTATHI
HaOII0/IEHUH U OMBITOB;

® CTaBUTH OMBITHI 0 MCCIECIOBAHUIO (DPU3MYECKHUX SIBICHUH WM (PU3MYECKHX CBOWCTB Ten 0e3
WCIIOJIb30BAHUS TIPSIMBIX HM3MEPEHUH; TpH OSToM (hopMynmpoBaTh MpodiIeMy/3aady ydeOHOTOo
AKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0O0OpYIOBaHMs; MPOBOAUTH OIBIT U
(bopMyTHpPOBaThH BHIBOJIBI.

ITpumeuanue. Ilpu npoBeneHUN UccaenoBaHUs (PU3MUECKUX SBICHUNM M3MEPHUTENbHbIE MPUOOPHI
WCTIOJNB3YIOTCS JIMIIb KAaK JAaTYMKH W3MEPEHUs (U3NYECKUX BEIWYHMH. 3alUCH TMOKa3aHWH MPSIMBIX
M3MEpEHUH B 3TOM Cilyyae He TpeOyeTcs.

® IOHMMATh POJIb KCIIEPUMEHTA B MOTYYCHUN HAYIHON WH(OpMAIIHH;

® IPOBOJUTH MPsIMbIE U3MEPEHUS (PU3MUECKUX BEIMUMH: BpEMsl, pacCTOsIHHE, Macca Teja, 00beM,
cujla, TemIeparypa, arMoc(epHOe [aBlIeHHE, BIAXKHOCTh BO3JyXa, HAMNpsHKEHHWE, CUJIa TOKa,
paavanvoHHbI (POH (C MCHOIB30BAaHUEM J03UMETPA); MPU ATOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO
U3MEPEHUsl M HCIOJIb30BaTh MPOCTEHINEe METOJbl OLIEHKU MOrperHocTedl u3mepeHuid. [Ipumeuanue.
Jlrobass ydyeOHast mporpamMma JJODKHA OOECNeYuBaTh OBJAJCHUE TPSIMBIMH HM3MEPEHUSIMH BCEX
NEPEYHUCICHHBIX (PU3NUYECKUX BETHYUH.

® TIPOBOJUTH HCCIIEOBAHME 3aBHCUMOCTEH (U3UYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEeHUN: TMpH OSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PMKCHpPOBATh pE3yJbTaThbl IOJy4E€HHOU
3aBHCUMOCTH (DM3MYECKMX BEUYMH B BUAC TAaONHIl M TPapHUKOB, JIENAaTh BBHIBOJIBI 1O pe3ylbTaTaM
HCCIIE/IOBaHMS;

® TPOBOJUTH KOCBEHHBIC H3MEpeHHS (U3WYECKUX BEJIMYWH: TPH BBITOJHECHHH H3MEPEHHN
coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEUIOKEHHOW HHCTPYKIUH, BEIYUCISATh 3HAYCHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIy4YEHHBIE PE3yIbTAThI C YIETOM 3aJJaHHON TOYHOCTH U3MEPEHUH;

® AHATM3UPOBATh CHUTYallUHd MPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
NPOSIBJICHWE M3YYEHHBIX (PU3MUECKUX SIBJICHUN WM 3aKOHOMEPHOCTEH M TNPUMEHATh HMMEIOLIHecs
3HAHUS U UX OOBSICHEHUS;




® T[IOHUMATh NPHUHLUIBI JEHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€301acHOT0 UCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

® JCIOJIb30BaTh IIPU BBINOJHEHUHM YYEOHBIX 3a/a4 HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy o
(bu3nuecKux SBIICHUSX, CIpPaBOYHbIE MaTepHasbl, pecypcbl HMHTepHEeT. BBIMYCKHUK MOXy4HT
BO3MOKHOCTb HAyUNUTHCS:

® OCO3HABATh IICHHOCTb HAYYHBIX UCCIICAOBAHHMA, POJIb (DU3UKH B PACUIMPEHHUH MIPEICTaBICHHUNA 00
OKpPY’KaroIlleM MHUPE U €€ BKJIAJl B YJIYUIICHHE KaueCTBa )KU3HU;

® JCIIOJIb30BaTh IPHEMbI TOCTPOCHUS (U3WYECKUX MoJeneil, moucka u (HOpMYyITUPOBKU
JI0Ka3aTeJIbCTB  BBIIBUHYTBIX TMIIOT€3 W TEOPETUYECKHUX BBIBOJAOB HAa OCHOBE AMIIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHUBAThb TOYHOCTb HM3MEPEHHs (U3MUECKUX BEIUYHMH I10 BEIWYMHE WX OTHOCHUTEILHOU
MOIPEUIHOCTH MPY MTPOBEACHUH MPSAMBIX U3MEPEHU;

® CaMOCTOSITENIFHO MPOBOAMTH KOCBEHHBIC M3MEPEHUSI U MCCIENOBaHUS (DU3MYECKUX BEIMYMH C
WCTOJB30BAHUEM PA3JIMYHBIX CIOCOOOB HU3MEpEeHUs (PHU3MUECKUX BEIWYHMH, BBIOMpATh CpPEICTBA
U3MEpPEHUs C y4EeTOM HEOOXOJUMON TOYHOCTU M3MEpEeHUH, 000CHOBBIBATH BHIOOp Crioco0a M3MEpeHHs,
a/IEKBaTHOIO ITOCTABJIEHHOM 3a/1a4ye, IPOBOJUTH OLIEHKY JOCTOBEPHOCTHU IOJyUYEHHBIX PE3YyJIbTATOB;

® BOCIPUHUMATh UHPOpMAILHIO (U3UUYECKOTO COACpKAHUS B HAYYHO-TIOMYJISIPHON JHUTEpaType U
CpeAcTBaXx MaccoBOW MH(OpMAIUM, KPUTUYECKH OLEHHBATH MOIYYEHHYI0 MH()OPMAIUIO, aHATU3UPYS
ee cojiepKaHue U JaHHbIE 00 HCTOYHHUKE MH(POPMALINH;

® c03/aBaTh COOCTBEHHBIC MTMCHbMEHHBIC M YCTHBIE COOOIICHHS O (PU3MUYECKUX SBICHUSAX HA OCHOBE
HECKOJIbKUX HCTOYHMKOB HWH(OPMALIMK, COMPOBOXKIATh BBICTYIUIGHHWE TpPE3EHTALNEH, YUUTHIBas
0COOCHHOCTH ayAUTOPUU CBEPCTHUKOB.

Mexanuueckue senenusn

Buinycknux nayuumces.

* pacIio3HaBaTh MEXaHUYECKHUE SBJICHUS U OOBSICHATH HA OCHOBE MMCIOITUXCS 3HAHWW OCHOBHBIC
CBOWCTBA WJIM yCJIOBUS MPOTEKAHUS 3TUX SIBJICHUI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
IBUKEHHE, CBOOOTHOE MaICHUE TEJI, HEBECOMOCTh, PABHOMEPHOE JIBMXKEHUE MO0 OKPYKHOCTH, HHEPIHS,
B3aMMOJICHCTBUE TeJ, Mepejavya JaBJICHUs] TBEPABIMU TeJIaMH, KHAKOCTSIMH U Ta3aMu, aTMOC(epHOe
JaBJICHUE, MJIaBaHUE TeJ, paBHOBECHE TBEPIBIX Tell, KolebaTeabHOe ABUKEHHE, PE30HAHC, BOJHOBOE
JIBUKECHUE;

* ONUCHIBATh H3YYCHHBIE CBOWMCTBA TEl M MEXaHMYECKHE SIBIICHUS, HCIONB3Ys (Qu3nuecKue
BEJIMYMHBI: MTyTh, CKOPOCThb, YCKOPEHUE, Macca Tela, IUIOTHOCTh BEIIECTBA, CHJIA, JABJICHHUE, UMITYJIbC
Tela, KUHETHYeCKas »JHEprus, TMOTeHIMalbHAs »JHEPrusi, MeXaHuuyeckas pabora, MexaHWdecKas
MotrHocTbh, KITJI mpocToro mexanusma, cusia TpeHUsI, aMILUTATY/1a, IEPUOJT U YacTOTa KoieOaHui, JTrmHa
BOJIHBI U CKOPOCTh €€ pacHpOCTpaHEHUs; MPU OMUCAHUM MPABWIBHO TPAKTOBATh (DPU3HUECKUN CMBICT
WCIIOJIB3YEMBIX BEJIMUMH, NX 0003HAYEHUS M €AUHUIIBI U3MEPEHUsI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMYUHY C APYTUMHU BEJTMYUHAMU;

* aHAJIM3UPOBATh CBOWMCTBA TeJI, MEXaHUUYECKHE SIBICHUS M TPOLIECCHI, UCMONB3Ys (PU3UUECKUE
3aKOHBI ¥ NPUHIMIIBL: 3aKOH COXPAHEHUS DHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS, PAaBHOACHCTBYIOIIAS
cuna, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MMITyJibCca, 3aKOH ['yka, 3akoH [lackais, 3akoH
Apxumena; TpH STOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M €ro MaTeMaTH4ecKoe
BBIPAKEHHE;

* pas3nuyYaTh OCHOBHBIE MPU3HAKM HM3YyYEHHBIX (PU3NYECKUX MOJeNel: MaTepuanbHas TOYKa,
HMHEpLMaIbHas CUCTEMA OTCYETA;

* pemiath 3a/la4yM, HCHONB3Yys (HU3MUECKHE 3aKOHBI (3aKOH COXpPaHEHUS JHEPrHH, 3aKOH
BCEMHMPHOI'O TATOTEHMsI, MpUHLUI cynepriounmu cui, [, I u Il 3akonbr HeroTOHA, 3aKOH coXpaHEeHUs
UMITyIbCa, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (GOpMyIbl, CBSI3bIBarOIIHe (PH3UUECKHE
BEJIMYUHBI (MyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, TUIOTHOCTh BEIECTBA, CUJIA, JaBJICHUE, UMITYJIbC
Tela, KUHETHYeCKas »DHEprus, TIOTeHIMAlbHAs »JHEPrusi, MeXaHuueckas pabora, MexaHW4yecKas
MomHocTh, KIIJ[ mpoctoro mexanusma, cuia TPEHUS CKOJIbLKEHUS, aMIUIMTYJa, MEPUOJ M 4YacToTa




KojeOaHui, UIMHA BOJIHBI U CKOPOCTHh €€ pachpOoCTpaHEHHWs): Ha OCHOBE aHAM3a YCIOBHS 3aJadu
BBIIETIATH U3UYECKUE BEIUYUHBI U (POPMYJIIbI, HEOOXOIUMBIE /I €€ PEelIeHUs, U IPOBOJUTH PACUETHI.

Buinycknux nonyuum 603moaucHocmsb Hay4umscsl:

* HCIIOJIb30BAaTh 3HAHHUA O MEXAHMYECKHX SIBJICHHUSIX B MOBCEJIHEBHOM >KU3HH U1 OOecreyeHus
0€30MacHOCTH MpU OOpaleHUH C TPUOOpaMU M TEXHUYCCKUMH YCTPOWCTBAMH, JJIsi COXPAHCHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIel cpeie;

* IPUBOJUTH MPHUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHUS (U3NYECKUX 3HAHUKW O MEXaHUYECKHX
SABJIIGHUSAX M (PU3WYECKUX 3aKOHAX; HCIOJIb30BaHUS BO30OHOBISIEMBIX HMCTOYHUKOB OSHEPTUU;
AKOJIOTUYECKUX MOCJIEICTBUM HCCIEOBAaHUSI KOCMUUYECKOT0 MMPOCTPAHCTBA;

* pa3nuyaTh TPaHUIBl NMPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(G yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHUSI MEXaHMUYECKOM SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa,
3aKOH BCEMHUPHOIO TATOTEHHs) U OrPaHUYEHHOCTh HCIIOJNb30BAHMS YACTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumena u ap.);

* mpuéMaM Toucka U (QOpPMYIMPOBKHU JOKA3aTENbCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHUYECKHUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HaXOJUTh aJEKBATHYIO MPEIJIOKEHHOU 3a/1aye GU3NYECKYI0 MOJIeb, pa3peniats npodiemMy Ha
OCHOBE MMEIOIINXCS 3HAHUM MO MEXaHUKE C MCIOJIb30BaHUEM MATEMaTHYECKOTO anmapara, OlleHUBaTh
PEAIbHOCTH MOTYYEHHOTO 3HaYeHUS PU3UUECKON BEJTMYHHBI.

Tennogvie asnenusn

Buinycknux nayyumes:

* pacro3HaBaTh TEIJIOBBIE SIBJCHUS M OOBSCHITH HA OCHOBE HMEIOLIMXCS 3HAHUI OCHOBHbBIE
CBOMCTBA WUJIM YCJIOBUS NMPOTEKAHUS STUX sIBICHUN: 1u(dy3us, usMeHeHre 00bEMa Tell IPU HarpeBaHUU
(oxnaxaeHun), OoJiblllasi CXKUMAEMOCTh Ta30B, Majlas CHKMMAEMOCTh JKHAKOCTEH W TBEPABIX TEII,
TEIJIOBOE paBHOBECHE, MCIAapeHUe, KOHACHCAIU, IUIABJICHHE, KPUCTAJUIM3AIMs, KUIIEHUE, BIAYKHOCTh
BO3/lyXa, pa3jIu4HbIe CIIOCOOBI TEILUIONEpEIauH;

* OMKCHIBATh U3YYCHHBIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIONB3YS (PU3NYECKUE BETUUMHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS DSHEPIus, TeMIepaTypa, YAelbHas TEIIOEMKOCTh BEUIECTBA,
ylaenbHas TeIyoTa TIUIAaBJIeHHs U TapooOpa3oBaHMs, ylaeidbHas TeIJIOoTa CropaHus TOIUIMBA,
KOX(QPHUIMEHT TOJE3HOTO ACWCTBUS TEIUIOBOTO JBUTATENS; MPH OMUCAHWU MPABUIBHO TPAKTOBATH
(bu3MYeCKU CMBICT HCIHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHHUs U EIUHUIBI W3MEpPEHUs, HaXOAWUTb
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMHU BETUYUHAMU;

* aHAJIM3MPOBATh CBOMCTBA TEJl, TEIUIOBBIE SIBJICHMS M IPOLECCHI, UCIOJB3YS 3aKOH COXPAHEHUS
SHEPruH;

* pa3nIn4aTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BbIPAXKEHUE;

* pa3nuyaTh OCHOBHBIE MPU3HAKU MOJIETICH CTPOEHHUS ra30B, JKUAKOCTEN U TBEPBIX TET;

* pemaTth 3aJayd, UCMOJIb3YS 3aKOH COXPAaHEHHs PHEPruu B TEIUIOBBIX IMpoleccax, (HopMysbl,
CBsI3bIBAIOLME (DU3MUECKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI DHEpPrus, TemrepaTypa,
yIelbHas TEIUIOEMKOCTh BEIIECTBa, yJeNbHas TelioTa IUIaBIeHHs M HapooOpa3oBaHuUs, yJesbHas
TEIJIOTa CrOpaHusl TOIINBA, KOA(P(GUIMEHT MOJE3HOTO IEMCTBHS TEIJIOBOTO JBHUraTels): Ha OCHOBE
aHajM3a YCJIOBUS 3aJaud BBIACNATh (U3MYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE U €€
pelIeHus, ¥ IPOBOIUTh PACUETHI.

Buinycknux nonyuum 603moxcHOCb HAYYUMbCAL:

* HCIMOJb30BaThb 3HAHUS O TEIUIOBBIX SBJICHUSX B TOBCEJHEBHOM JXKM3HU JUIsl OOecreyeHus
0e30macHOCTH MpuU OOpalleHHH ¢ NPUOOpPaMU M TEXHUUYECKUMH YCTPOWCTBAMHM, IJIi COXpPaHEHMS
3I0pOBbS M COONIOACHHUS HOPM SKOJOTHMYECKOrO TIOBEJCHHS B OKpYy)Kalolled cpeae; NPUBOIUTH
MIPUMEPHI FKOJIOTUYECKUX MOCIEICTBIIM paboThl ABUraresnei BHyrpenHero cropanus (IBC), TerniaoBbix
Y TUJPOIIICKTPOCTAHIINI;

* MPUBOJUTH MpPHUMEPHl MPAKTUUYECKOTO MCIIOJIB30BAaHUS (PU3MUECKUX 3HAHUM O TEIIOBBIX
SIBIICHUSIX;

* pa3nauyaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NMOHMUMATh BCEOOIIMH XapakTep
(GbyHIaMeHTaJIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHs SHEPTUH B TEIUIOBBIX Ipoleccax) U
OTrPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;




* npuémMaM TOUCKa U (POPMYIUPOBKU JTOKA3aTENbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHUYECKHX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HaXOJWTh AJCKBATHYIO NPEJIOKEHHOHN 3a7aye (PU3MUECKyI0 MOJAEIb, pa3peuarb npodieMy Ha
OCHOBE MMEIOIINXCS 3HAHUN O TEIUIOBBIX SIBJICHUAX C MCIOJIb30BAaHMEM MAaTEMaTHYECKOro ammapara u
OLCHUBATh PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA (bI/I?)I/I‘-IeCI(Of/'I BCIIMYNHBI.

dnekmpuueckue u MazHUMmMHbsle A61€HUA

Buinycknux nayuumes:

* pacrmo3HaBaTh JJEKTPOMArHUTHBIE SBJICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIC CBOMCTBA WU YCIOBUA HNPOTCKAHHUA ITUX SIBJICHUI: QJICKTpU3alurd TCII, B33PIMOI[CFICTBHG
3aps0B, HArPEBaHKUE MPOBOJIHUKA C TOKOM, B3aMMOJICHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHASI MHIYKLIUS,
JICWCTBUE MArHWTHOTO TMOJII HAa MPOBOJHUK C TOKOM, MPSIMOJIMHEWHOE PaCIpOCTPAHEHHE CBETA,
OTpa)keHUE U MPEJIOMIICHHE CBETA, IUCIIEPCUS CBETA;

¢ OIIMCBLIBATHL M3Y4YCHHBIC CBOIICTBa Tel U SJICKTPOMAIrHUTHBIC SABJICHUS, HUCIIOJIb3YA (bPI3I/IquKI/Ie
BEJIMYMHBI:

AJIEKTPUUECKUI 3apsijl, CHJIa TOKA, FIEKTPHUUECKOE HANpPSHKEHUE, HNEKTPHUUECKOE COIPOTHBIICHUE,
yIETbHOE CONPOTHUBIEHUE BEUIECTBa, paboTa TOKAa, MOLIHOCTh TOKa, (POKYCHOE paccTOsSHHE U
OIITHYCCKad CuJia JIMH3BI; IIPU OMNMMCAHWU NPAaBUIIBHO TPAKTOBATH (1)H31/I‘~IGCKI/II\/JI CMBICJI HUCITOJIb3YCMbIX
BEJIMYMH, UX 0003HAYCHUSI U €IMHUIIBI U3MEPECHHUSI,;

YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BETMUNHY C IPYTHMHU BEIIMYHMHAMU;

* aHaJM3UPOBATh CBOMCTBA TeJ, JJCKTPOMArHUTHBIC SBICHUS U MPOLECCHl, HUCHOIB3YS
¢bu3nvecKre 3aKOHBL: 3aKOH COXPAHEHHUs AIEKTPHUECKOTO 3apsa, 3akoH OMa Ui ydacTKa [EMH, 3aKOH
Jxoyns—IJleHna, 3aKk0OH NPSIMOJIMHEWHOTO PAcIpOCTPAaHEHHS CBETAa, 3aKOH OTPaXXCHHS CBETa, 3aKOH
MPEJIOMIJICHHUSI CBETA; MPH 3TOM pa3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €0 MaTeMaTHYECKOe
BBIpXKCHHE;

* pemaTth 3a7add, UCMONb3ys (u3nyeckue 3akoHbl (3akoH Oma i y4yacTKa IeNH, 3aKOH
Jxoyns—IJleHia, 3aKk0OH NPSIMOJIMHEMHOTO PaclpOCTPAaHEHHUS CBETAa, 3aKOH OTPaXKCHHs CBETa, 3aKOH
MPEJIOMIICHHUSI CBETa) U (POPMYIIBI, CBSI3BIBAIONINE (PU3NUESCKHUE BEIHMYUHBI (CHJIAa TOKA, JIEKTPHUECKOE
HaNpsDKEHUE, JJIEKTPUYECKOe COMPOTHUBICHUE, YACIbHOE CONPOTHUBIEHHE BEIIeCTBa, padoTa TOKa,
MOIITHOCTH TOKa, ()OKYCHOE PACCTOSIHUE U ONTUYECKAask CUIIA JIMH3BI, (POPMYIIBI pacyéra IEeKTPHIECKOTO
COIPOTHUBIICHUS TPU MOCIEAOBATEIHHOM U MapaiieIbHOM COSTUHEHUH MPOBOTHUKOB);

* Ha OCHOBE aHaiM3a YCJIOBUSA 3a/ladd BBIACNIATH (U3MUECKHE BEIUYMHBI U (POpPMYIIHI,
HE00XO0AUMBIE 7S €€ PeLIeHNUs], U TPOBOIUTH PaCUETHI.

Buinycknux nonyuum 603modicHocmsb Hayyumscsi:

* HCMONB30BaTh 3HAHUSA OO0 OJIEKTPOMATHUTHBIX SIBICHUSX B TOBCEAHEBHOW KU3HU IS
oOecrnieueHns 0€30MaCHOCTH MHpU OOpALEHUH C NMPUOOpPaMH U TEXHUYECKUMU YCTPOMCTBAMH, IS
COXPaHEHHMs 3/I0POBbs U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;

* [PUBOAUTH TNPUMEPbl  MPAKTHUYECKOTO  MCMONb30BaHHUS  (PU3MUECKMX  3HAHUH O
ANEKTPOMATHUTHBIX SIBICHHSIX;

® pasiimydath IpaHUulbl TPUMCHHUMOCTHU (1)I/ISI/ILI€CKI/IX 3aKOHOB, ITOHHUMAaThb BCGO6HIPII>1 XapaKkTep
(GyHIlaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS JJIEKTPUYECKOTO 3apsifia) M OrPaHUYEHHOCTh
WCIIO0JIb30BAaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1S yuacTka 1en#, 3akoH Jxoyns—IJlenna u np.);

* npuéMaM TOCTPOEHHUs (U3NYECKUX MoJiesiel, Toucka U (HOpPMYIUPOBKU JJOKA3aTEIbCTB
BBIJIBUHYTBIX I'MIIOTE3 U TCOPETUYCCKUX BBIBOJJOB HA OCHOBC OMIIMPHUYCCKU YCTAHOBJICHHBIX q)aKTOB;

* HaXOJWTh AJCKBaTHYIO MPEJIOKEHHOHN 3a7aye (pU3MUECKyI0 MOJENb, pa3peuarb npodieMy Ha
OCHOBE HMCHOUINXCA 3HaHUH 00 OJICKTPOMAIrHMTHBIX SBJICHUAX C HCIOJB30BAHUECM MATEMATHYCCKOI'O
ammapara ¥ OleHUBaTh PeaTbHOCTh OTYYEHHOTO 3HAUEHUST (PU3NYECKON BETUIHHBIL.

Keanmoeuie aenenus

Buvinycknux nayuumcs.

¢ pacrno3HaBaTb KBAHTOBBIC SBJICHUA WU OOBJACHATH Ha OCHOBE UMCIOIIUXCs 3HAaHUM OCHOBHBIC
CBOMCTBa UJIH YCJIOBUA NPOTCKAHUSA 3THUX SIBJICHMI: €CTECTBEHHAs U HCKYCCTBCHHAAd PalUOAKTHUBHOCTD,
BO3HHKHOBEHHE JTUHESHIATOTO CIICKTpPa U3JIIYYCHU,




* ONUCHIBATh HM3y4YCHHbIE KBAHTOBBIC SIBJICHHS, WCHOIb3ysd (PU3UUECKUE BEIUYHHBI: CKOPOCTh
JJIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M 4YacTOTa CBETa, NEPHOJ MONypaclajga;, MpU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PM3WYECKHI CMBICI HCIIOJIb3YeMbIX BEJIMYHMH, UX O003HAUCHUS W €IUHHIIBI
U3MEpEHUs; YKasblBaTh (OPMYJbI, CBS3bIBAIOIIME JAHHYK (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHNE (PU3UYECKON BEITMYMHBI;

* AaHAIM3MPOBATH KBAHTOBBIC SIBJICHUS, MCIOJbB3Yd (PU3MUECKHE 3aKOHbI M IOCTYJIAThl: 3aKOH
COXpPAHEHUsl DHEPIMM, 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3aps/ia, 3aKOH COXpPAaHEHUs MacCOBOIO
41CJIa, 3aKOHOMEPHOCTHU U3Iy4YCHMSI U ITOTJIOIEHUS CBETA aTOMOM;

* pa3iIMyYaTh OCHOBHBIC IPU3HAKHU IUIAHETAPHOM MOJEIN aToOMa, HYKJIOHHOW MOJEIHM aTOMHOI'O
A1pa;

* [PUBOJUTH IPUMEPBHl MPOSBICHHS B MPUPOJE U IPAKTUYECKOTO HCIIOJIb30BAHUSA
PaZMOaKTUBHOCTH, IAEPHBIX U TEPMOSIACPHBIX PEAKLIHM, TMHEUYATBIX CIIEKTPOB.

Buinycknux noxyuum 603mM0iCHOCHb HAVYUMBCA:

* HUCIIOJIb30BaTh IOJYYEHHbIE 3HAHMs B ITOBCEJHEBHOM >XU3HM IpU OOpallleHHH C Ipudopamu
(CYETYMK MOHM3HMPYIOUINX 4YacTUI, JO3UMETP), UL COXPAHEHHUS 3A0POBbS U COONIONEHHS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLLEH CpelE;

* COOTHOCHUTb SHEPTHIO CBS3U aTOMHBIX s7ep C JePEKTOM MACCHI;

* IPUBOJUTH IIPUMEPHI BIUSHUSA PAAMOAKTUBHBIX M3JIYy4CHHMH Ha YKUBbIE OPraHU3MBI; TIOHUMATh
MIPUHLIMII JEHCTBUS 103UMETPA;

* I[IOHMMaTh JKOJIOTMUYECKHUE MpOOJIEMbl, BO3HMKAIOIIME IIPU HCIOJb30BAHUU ATOMHBIX
NEKTPOCTAHLIMNA, U IYTH PELIEHUS STUX MpoOJeM, MEPCHEKTHUBHI HCIOJb30BAHUS YIPABISIEMOIO
TEPMOSIEPHOIO CUHTE3A.

dnemenmuvl acmponomuu

Buinycknux nayuumes:

* pa3nMuyaTh OCHOBHbBIE INPU3HAKM CYTOYHOI'O BpallleHUs 3BE3IHOTO Heba, ABMKEHUs JIyHBbI,
ConHua ¥ IIaHET OTHOCUTENBHO 3BE3T;

* IOHUMATh Pa3IN4Usl MEXIY IeIMOLEHTPUYECKON U F€OLEHTPUYECKOMN cucTeMaMi MUpa.

Buinycknux nonyuum 603mooicnocms Hayuumucsi:

* YKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMSI IUIAHET 3€MHOM T'PYIIIbI U IUIAHET-TUTAHTOB; MaJbIX TeJl
ConHeuyHoOl cucTeMbl M OOJIBIIUX IIJIAHET; MOJIb30BaThCA KapTod 3BE3AHOrO Heba mpu HAOIIOJEHUSIX
3BE3QHOr0 Heba;

* pa3jnyaTh OCHOBHBIC XapaKTEPHUCTUKH 3BE3J (pa3Mmep, IIBET, TeMIEpaTypa), COOTHOCHTH I[BET
3BE3/IbI C €€ TEMIIEpaTypOK;

* pa3InyaTh TUIOTE3bI O TPOUCXO0KIeHUH COTHEYHOU CUCTEMBI

Jas peanu3anum nporpamMMbl MCHOJIb3yeTcs 00opyaoBanue kaduHera «Touka Pocra» mo
yueOHOMY npeaMeTy «Pu3zuka»

IIpennonaraemble THIIBI JATYMKOB:
- becnpoBoiHON MyJIBTHAATYUK
- JlaTuuk aOCOJIFOTHOTO JIaBJICHUS
- Jlatuuk Temneparypbl UCCIEAYEMOM Cpeibl
- JlaTYuK MarHUTHOTO TIOJISI
- JlaTuuK 3M€KTPpUYECKOTO HAIPSKEHUS
- JlaT4yuk cUJIBI TOKa
- JlaTuuk akcenepomerp
- Huple Tunsl gaT4ukoB, npegycmorpenasie KTPY
- JlomonauTtensHbIe MaTepuansl B komiuiekte: USB ocrimmnorpad
- JlomomauTenbHpIe MaTeprasbl B kKoMiiekte: Kadens USB coequHuTEIHBIIM
- JlomonHHUTENbHBIC MaTepUabl B KOMIUIEKTE: 3apsIHOE YCTPOIMCTBO ¢ KabeneM
- miniUSB

COJEPXAHME YUEBHOI'O IIPEAMETA «®U3UKA»
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duzuka U pusHdecKue MeToAbl H3ydeHus npupoasl (5 4.)
dusmka - Hayka o npupojae. Habmronenue u onucanne pusnyeckux sBieHUd. OU3NUYECKHUIN dKCTIe-
pumenT. M3mepenue ¢usndeckux BeIMYUH. MeXIyHapoaHas cucTtemMa enauHull. Haydnelii meron mo-
3HaHud. Ou3nueckre 3aKOHbI U TPAHUIBI UX PUMEHUMOCTHU. Posb ¢u3uku B pOpMUPOBAHUU HAYYHOM
KapTuHbI Mupa. KpaTtkas ucropus OCHOBHBIX HAy4HBIX OTKpBITUNA. Hayka 1 TexHuka.

Mexanunueckue siBjenus (39 41.)

Kunemamuxa (21 u.)

MarepuanbHasi TOUKa Kak MOJIeJb (PU3NYECKOT0 Tena.
Mexannueckoe JBukeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOro JBHWKeHus. Tpaektopus. Ilyte -
cKajsipHasg BennuuHa. CKOpOCTh - BEKTOpHas BelMyuHA. Monynb BekTOpa CKOpocTH. PaBHOMEpHOE
npsMoJIMHEHOe NBMKeHue. ['paduky 3aBUCUMOCTH IIyTH U MOYJIsl CKOPOCTH OT BPEMEHU JIBHKCHHUS.

Hunamuxa (18 u.)

Wnepuus. UueptHocts Ten. BzaumopeiictBue ten. Macca - ckaispHas BenuuuHa. [ImoTHOCTh Be-
miectBa. Cuiia - BekTopHas BenuuuHa. [[Buxenue u cuiibl. Cuna ynpyroctu. Cuna tpenust. Cuna Tske-
CTHU. 3aKOH BCEMUPHOIO TArOTeHUs. LIeHTp TskecTu. Y CIoBUS paBHOBECHUS TBEPIOTO TEa.

Hasnenne. AtmocdepHoe naBnenne. 3akon [lackans. 3akoH Apxumena. Y cioBue MIaBaHUS TEl.

3aKoHbI COXpaHEHH S UMITYJIbCA U MeXaHu4YecKol 3Hepruu (21 4.)

Mexanuueckue konebanus u éonnvt ( 154.)

Paborta. Momnocts. Kunernueckast sneprus. [lorennuanbHas sHeprus. 3aKOH COXpaHEHUs Mexa-
Hudecko sHepruu. IIpocteie Mmexanusmbl. Koapduument noneznoro aerictsusa. BozoOHoBIsIEMbIE HC-
TOYHHUKH DHEPTHUU.

Cmpoenue u ceoiicmea éeuiecmea ( 64.)

ATOMHO-MOJIEKYJIIPHOE CTpPOEHME BeliecTBa. OMbIThI, JOKA3bIBAIOLINE AaTOMHOE CTPOEHHE BEILECT-
Ba. TeruioBoe IBU)KEHUE U B3aMMOJEHCTBHE YacTHl] BenlecTBa. bpoyHoBckoe aBuskenue. Juddysus.
ArperartHble cocTosiHMS BelecTBa. CBOMCTBA ra3oB, )KUIKOCTEN U TBEPABIX TEIl.
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TenuioBble siBiaeHust (15 4.)
TennoBoe paBHoBecue. Temmneparypa. Buyrtpennsisi sHeprus. CrnocoObl W3MEHEHHs BHYTpEHHEH
sHepruu. Pabora u Termonepenada. Bupa Teruonepenaun. TemmonpoBogHocTs. KonBekuus u
U3JIydeHue. JHEPrus TOIUIMBA. 3aKOH COXPAaHEHUS SHEPTHUHU B TEIUIOBBIX IIPOLECCAX.

H3menenue azpezcammuvix cocmoanuii éewgecmea (11 u.)

ArperatHble cocTossHMs BenlecTBa. KonuuectBo Temnotsl. Mcnapenue um konaeHcanus. Kunenwue.
Brnaxxnocts Bozayxa. [InaBnenue u kpucramumsanus. Y aeibHas TerioTa iasinenus. [laposas Typouna.
[IpeobpazoBanue sHeprun B  TerioBbix MamuHax. KIIJ[ TemmoBod MammHbBL. DKOIOTHYECKUE
MPOOGJIEMBI TETJIOIHEPTETUKH.

DaexkTpuyecKue sijeHus (23 41.)

OnekTpu3anus Ten. DIEKTPUYECKUi 3apsala. [[Ba Buaa AJIEKTPUUECKUX 3apsAI0B. 3aKOH COXPAHEHMS
ANIEKTPUYECKOTO 3apsia. DINEKTPUUECKOE TTOJIE.

[TocTostHHBIN SnekTpudeckuid TOK. Cuia ToKa. DJIEKTPUYECKOE COMPOTUBIICHHE. DIIEKTPUUECKOE
HanpsbkeHue. [IpoBoIHUKY, AUDIIEKTPUKHU U MOIYIPOBOJIHUKH. 3aKkoH OMa ISl y4acTKa dJIEKTPUUECKON
neru. Peocrarel. PaGota um MoOIIHOCTH 3yekTpuueckoro Toka. 3akoH Jxoyns — Jlenma. Jlamma
HakanuBaHus. [IpaBuna 6e3onacHocTy pu paboTe ¢ UCTOYHUKAMU IIIEKTPUIECKOTO TOKA.

DJIeKTPOMArHUTHBIE siBJieHust (8 4.)



MaruuTHOE T1OJ€ MNPAMOro TOKAa. MarHuTHele JWMHUM. MAarHuTHOE TOJIE KaTyIIKH C TOKOM.
OnektpomarHuThl. [locTosHHBIE MarHuThl. B3anmmopeiicTBue MarHUTOB. MarHuTHoe mojie 3eMIlH.
MaruutHoe mnosie Toka. JlelicTBME MarHUTHOTO IIOJISI Ha IPOBOJHUK C TOKOM. OJEKTPUUECKUM
JIBUTATENb. Y CTPOMCTBO 3JEKTPOU3MEPUTEIBHBIX TPHOOPOB.

CaetoBble siBjenus (10 u.)

CBer — oanexTpoMarHutHas BojHa. llpsamonuueiliHoe pacnpocTpaHeHue cBera. OTpaxkeHHe WU

npenomiieHue cBera. [lnockoe 3epkano. JIunzel. POKyCHOE PAacCTOSIHME M ONTHUYECKas CUJIa JIMH3BI.
N3obpaxkenue, napaemoe JuH30M. ONTHYECKHE PUOOPHI.
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3akonbl B3auMojieiicTBUA U ABUKeHUsI Te ( 34 4.)

MarepuanbHass Touka. Cucrema otcuera. llepememenne. CKOpOCTh MNPSAMOIUMHEHHOTO
paBHOMEpHOro JBWKEHHUs. lIpsMoiIMHENHOE pPaBHOYCKOPEHHOE JABUKEHUE: MIHOBEHHAs CKOPOCTb,
yCKOpeHue, mepemenieHue. ['paduku 3aBUCHMOCTH KHHEMATHYECKHX BEIMYMH OT BPEMEHH MIPH
PaBHOMEPHOM U pAaBHOYCKOPEHHOM JABWXEHUU. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KECHHS.
I'eoneHTprueckas U reauoLeHTpUYECKas cucreMbl Mupa. MHepruanbHas cucrema orcuera. llepssiid,
BTOpOi W TpeTnii 3akoHbl HproroHa. CBoOOmHOe mameHue. HeBecoMocTh. 3aKOH BCEMHPHOTO
TaroteHusi. MickyccTBeHHble CryTHUKHM 3eMiu. Mmmynbc. 3akoH coxpaHeHUs UMMyJbca. PeakTuBHOE
JBUYKEHUE.

Mexann4yeckue Koj1e0aHus1 M BOJIHBI. 3BYK (16 4.)

Konebarenpnoe nBmwxkenue. Komebanms rtpy3a Ha mnpyxuHe. CBoOomHbIe KoJeOaHUS.
KonebarenbHass cucrema. MasTHUK. AMIUIMTYIa, NEpUOJ], YacToTa KosnebaHuid. ['apMoHMueckue
kosneOanus. IlpeBpamienue sHepruum npu KojaeOaTeNbHOM JABM)KEHHUU. 3aTyXarolue KoyieOaHusl.
Beinyxaennsie koneOanus. Pezonanc. Pacnipoctpanenue kosnebanuit B ynpyrux cpenax. Ilonepeunsie u
IpOJOJbHBIE BOJHBL. [lnuHa BosHBL. CBS3b JJMHBI BOJIHBI CO CKOpPOCTBIO €€ PACIpOCTPAaHEHUS U
nepuosioM (4actotoil). 3BykoBble BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp M IPOMKOCTH 3BYKa. DXO.
3ByKOBO# pe3oHaHc. IHTepdepeHIIns 3ByKa.

DJIeKTpOMaruuTHoe moJe (23 4.)

OpHOpOJHOE U HEOAHOPOAHOE MarHUTHOE noJie. HampaBineHue Toka M HaNpaBiI€HUE JIMHUN €ro
MarautHoro mnosd. [IpaBuno OypaBumka. OOHapykeHue MarHuTHoro mnoss. I[lpaBmiio neBol pykw.
Wuaykuust marHuTHOrO nosst. MarautHbeiil notok. OnbiTel Dapanes. DIEeKTpOMarHUTHAs WHIYKIUS.
Hanpasnenne mHnykmumonHoro toka. IIpaBuno Jlenua. fIBnenue camounaykuuu. [lepemMeHHBIN TOK.
I'eneparop nepemeHHoro toka. IIpeoOpa3oBaHust sHepruM B 3NeKTporeHeparopax. TpaHchopmaTop.
[lepenava srekTpUUECKOW PHEPTUM HA PACCTOSHHE. DJIEKTPOMATHUTHOE MOJie. DJIEKTPOMarHUTHBIE
BOJIHBI. CKOpOCTb pacHpOCTPAaHEHUs JJIEKTPOMATHUTHBIX BOJH. BiMsHME 3IEKTpOMarHUTHBIX
U3NyyeHU Ha kuBble opraHu3mbl. KonebatenbHblii koHTyp. IlomyueHue 537I€KTpPOMAarHUTHBIX
konebanuid. IlpuHIMnbl pagvocBs3u U TeneBuaeHus. MHTepdepeHuus cBeTa. DIEKTpOMarHUTHas
npupona csera. lIpemomnenue cera. Ilokasarens mnpenomiieHus. Jucnepcus cera. llBera Ten.
Cnekrporpad u crnekrpockomn. Tumel onTHueckux cnekTpoB. CrekTpanbHbli aHanu3. [lornomenue n
UCIyCKaHHe cBeTa aToMaMu. [Ipoucxoxkienue InHeNYaTbIX CIEKTPOB.

Ctpoenue atoma u aToMHOT0 sigpa (19 u.)

Crtpoenue aroma. PagmoaktuBHOCTH. [lmanerapnas monenr atoma. Anbga-, 6era- U ramma-
m3nydeHus. Jluneiyateie crmekTpsl. KBaHTOBBIE TOCTynaTel bopa. Ombitel Pesepdopma. SAnepnas
Mozenb atoMa. ATomHoe siapo. CoctaB atoMHOrO siapa. Saepusie cunsl. ledekt macc. PagnoaktuBHbIe
MpeBpalleHusi aTOMHBIX sAnep. CoxpaHeHHe 3apsiA0BOTO U MAacCOBOTO YHCEIN MPHU SAECPHBIX PEAKIUSIX.
MeTo1p1 HAONIOICHUS U PETUCTPAIIMU YaCTHUI] B simepHoi pusuke. [IpoTOHHO-HEUTpOHHASI MOACIH SApA.
duznyeckuii cMbICI 3apsioBOro M maccoBoro uucen. M3otomel. [IpaBuno cmemenust ans anbda- u
Oera-pacmaga. DHeprusi CBs3M 4vacTull B sjpe. Jlemenuwe sipep ypana. llemnas peakmus. SnepHbie
peakuuu. SAnepHeii peakTop. SmepHas SHEpreThka. DKOJOTHYECKHE MPOOJIEeMBbI PaOdOTHI aTOMHBIX



anekTpocTaHuui. Ilepuon nmosypacnana. 3akoH pajgMOaKTUBHOIO pacnana. BiusHue paguoakTHBHBIX
M3JIy4€HUH Ha )KMBBIE OPraHu3Mbl. TepMosiaepHas peakius.
Ctpoenue u 3Boawonus Beesennoi (5 u.)
['eonienTpryeckast u reivoleHTpuYecKas cucreMbl Mupa. CocTaB, CTPOEHUE U MPOUCXOKICHUE
Conueunoir cuctembl. [lmanetst u Manbie Tena ConHeyHoM cuctembl. CTpoeHHE, HU3Jy4eHUE U

sBosronua CounHia u 38e311. CTpoeHue U 3BOJoUs BeeneHHoM.

2. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHHUE KAK/10OU TEMbI

7 Knacc
Ne Kon-6o
Tema ypoka
YpoKa uacoe
duzuka 1 pU3HIecKHe MeTOAbI H3yYeHHus npupoasl (5 4.)
1 ®du3uka — HayKa o npupoze. BBOAHBIN HHCTPYKTaX 110 TEXHUKE 1
0€30MMacCHOCTH.
2 HaGurotenust u onbIThl. DU3WYECKHE BETMYNHBI 1
3 H3mepenue puszuueckux eenuuun. 1
Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopuas pavoma Ne 1. «H3mepenue onunvt, 006vema u
memnepamypuvl mena
4 Hayunble MeTo1bI MO3HAHUS 1
5 du3uKa U TEXHUKA 1
IlepBoHayajibHbIE CBeIeHHs 0 cTpoennn BenecTBa (5 4.)
6 Crtpoenue BemecTBa. MoJsieKyJibl 1
IlepBUYHBIIi HHCTPYKTAXK MO OXPaHe TPyAa HA padoueM MecTe.
Jlaboparopuasi pabora Ne 2 "U3mepenue pa3mepoB MaJjbIx Tea"
7 Jleuscenue monexyn. bpoynoeckoe osuscenue. /lughpysua 6 zazax, 1
Hcuokocmax u meepovix menax ponmanvnasn 1ad0opamopHan
paboma
8 B3aumHoe npuTsbKEHHE M OTTAIKMBAHHE MOJICKYTT 1
9 ArperaTHbie COCTOSIHUS BelleCTBA 1
10 CrpoeHue BemecTna 1
B3aumoneiictBue Tea (22 4.)
11 Mexanunueckoe aBuxeHue. CKopocThb 1
12 PaBHOMEpHOE ¥ HEPAaBHOMEPHOE JBUKEHHE 1
13 Pacuer nyt u BpeMeHM IBU>KEHUS 1
14 WNuepuus 1
15 B3anmopeiicrBue Tes. Macca Tesia 1
16 Macca mena. Ilepsuunstii uncmpykmasic no oxpane mpyoa Ha padoyem 1
mecme. Jlabopamopuas paooma Ne 3
"' U3mepenue maccol mena na 31eKmMpoHHbIX gecax "'
17 O06béM Tena. [lepBUUHBIN HHCTPYKTaX MO OXpaHe Tpyda Ha pabodyeM MecTe. 1
JIaGoparopnas padota Ne 4
"N3mepenue oobema Tena"
18 IT10THOCTH BemecTBa 1
19 Inomnocmo éenecmea. Ilepeuunviii uHcmpyKmaji)ic no oxpane mpyoa Ha padouem 1
mecme. Jlabopamopnan paboma Ne 5 "' Hzmepenue nnomuocmu eeujecmea
meépdozo mena "'
20 Pacyer macchl H 00beMa TeJIa N0 ero IVIOTHOCTH 1
21 Pemenue 3agau 1




22 Cuia. Cuita Tspxectu. JlmHamMomeTp 1

23 Pasnooeiicmsyrowas cuna. Crosicenue cun. @ponmanvras 1a60pamopHast 1
paboma

24 Cuna ynpyzocmu. 3axkon I'yka. @ponmanwvnasn nabopamopnan paboma. 1

25 Bec Tena. HeBecomocTh 1

26 Ilepsuunulii uncmpyKkmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopnas paooma Ne 6. «I padyupoeanue npyscunsl u usmepeHue cu
ounamomempom». Pewenue 3a0au

27 Cuna tpenusi. TpeHue mokost 1

28 Tpenue 6 npupooe u mexnuke. Ilepsuunvlii UHCMPYKMAIC NO OXpane mpyoa Ha 1
pabouem mecme. Jlabopamopuas paboma Ne 1. « Uzmepenue cunvl mpeHus
CKOJIbICEHUS»

29 JIBrokenue u B3aumoeiictBue. Cuiibl BOKPYT Hac 1

30 Pemenue 3amau 1

31 JIBr>kenue u B3aumoeiicteue. Cuibl BOKPYT Hac. 1
(YpOK-KOHCYJIbTAIIHS)

32 KonrponsHas pabdora 3a 1 nomxyroaue. 1

JlaBJjieHHe TBEPAbIX TeJ, JKHAKocTel 1 ra3osn (18 4.)

33 JlaBiaenune. EnmHuIbI 1aBJIeHUs 1

34 /laBJieHHe TBepABIX TeJ 1

35 JlaBlIeHue ra3a 1

36 Jaenenue sxcuoxocmeiti u eazo8. 3axon llackans. @Pponmanvras 1
Jnabopamopuas paboma

37 Pacuer naBneHus KUAKOCTH HA THO U CTEHKHU COCYya 1

38 Pemenue 3amgau mo teme «/laBneHue )KUIKOCTH 1

39 CooOmiarommecs CoCyabl 1

40 Bec Boznyxa. ATMochepHOe TaBlieHre 1

41 H3mepenne armocdepHoro naBiaenus. bapomerpsol 1

42 W3mepenne nasiieHnus. MaHOMETpBI 1

43 [TopiiHeBo# )XMAKOCTHBIN Hacoc. [ uapaBanyeckas MalvHa 1

44 ApxumMenoBa cuia 1

45 Tlepsuunviii uHcmpykmasic no oxpare mpyoa Ha paboyem mecme. 1
Jlabopamopuas paboma Ne 8. « zmepenue svimankusaroujeii Cuibly

46 [TmaBanue ten 1

47 Ilepsuunviii uHcmpykmasic no oxpare mpyoa Ha paboyem mecme. 1
Jlabopamopuas paboma Ne 9. « U3yuenue ycnosuil niaeanus menay»

48 Pemenue 3amau no treme "JlaBiaeHue TBEpABIX T, JKUAKOCTEHN U ra3oB" 1

49 JlaBneHue TBEpABIX TeJI, KUIKOCTEN U Ta30B 1
(YpOK-KOHCYIbTaIs)

50 O6006maronuii ypok no teme "JlapieHue TBEpAbIX Tell, )KUJIKOCTEHN U ra3oB” 1

Pabdora u momHoCTh. JHeprus (154)

51 Mexannueckas padora 1

52 MoIHOCTb 1

53 IIpocTeie MEXaHU3MBI 1

54 MomeHT cuibl. Peiuaru 1

55 Ilepsuunviii uHcmpyKmas’ic no oxpare mpyoa Ha paboyem mecme. 1
Jlabopamopnas paboma Ne 10. « H3yuenue ycnosus pagnogecus poluazay

56 broku 1

57 IlenTp TsKECTH Tena. Y CIOBHS paBHOBECHS TEI 1

58 IIpumenenue npasuna pasrnosecus pviuaza K 010Ky. «3010moe npasuio» 1




mexanuxu. PpoumanvHas 1abopamopras paboma
59 Koy dunmeHt nosne3noro neicrusi 1
60 Tlepsuunblii uHcmpykmasic no oxpare mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 11. « Hzmepenue KII/] npu noovéme mena no
HAKIOHHOU NIOCKOCIUY
61 OHeprus. Kunernueckasi 1 NOTEHIIMAIbHAS SHEPTUSI 1
62 [IpeBparnieHus sHEprun 1
63 Pemenue 3aau o teme "Pabora u MomHocTs. DHeprus" 1
64 PaboTa 1 MOITHOCTB. DHEPrust 1
65 O6o0maromuii ypok mo teme "Pabora 1 MOIIHOCTh. DHEeprus" 1
O6o6mawuiee nopropenne (34)
66-67 ®dusnka U MUpP, B KOTOPOM MBI kuBeM. [loBTOpeHne 2
68 Wrorosas koHTpoJIbHAS paboTa 3a Kypc 7 Kiacca. 1

HIpugpmom ewvidenenvt ypoxu, nposooumsie ¢ obopyoosanuem «Touxka Pocma» (O6ecripoBoIHOM
MyJIbTUAATYUK, JATYUK aOCOJIOTHOTO MABJICHHS, NATYMK TEMIIEPATyphbl, AATYUK MArHUTHOTO TIOJS,
JATYUK HaIPsHKEHUS, JaTYUK CUIIBI TOKA, ocIrIiorpad).

8 knacc
Ne Kon-eo
[ Tema ypoka 4aCos
Temnosbie siBaenust (15 4.)

1 Tennosoe osudicenue. Temnepamypa. BeoOwwiii uncmpykmasic no mexHuke 1
bezonacHocmu.

2 IToBTOpeHue kypca 7 knacca.

3 Bxoanas auarnoctuyeckas padora.

4 Buympennnsa snepeus. Cnocoovt usmeHeHus 6HympeHHeil IHepeuu 1

S) Pa6ora u Temionepenaua. Buasl Tenionepeaayun. 1

6 TennonpoBoHOCTS. 1

7 Konesexyus. Hznyuenue. 1

8 [Ipumeps! Tenonepenayu B IpUPOJE U TEXHUKE. 1

9 KonuuecTBo TemnoTel. EquHuiel komyecTsa TEIIOTHI. 1

10 VenpHas TEIOEMKOCTh. PacueT komdyecTBa TEIIOThI, HEOOXOIUMOIO JJIs 1
HarpeBaHus TeJla WIH BBIACISIEMOr0 UM MPHU OXJTKICHHUH.

11 Ilepeuunstit uncmpykmasic no oxXpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paboma Nel «Cpagnenue Koauvecmea meniomol npu
CMeuueanuu 600bl pa3Holl memnepamypoly.

12 Pemenune 3a1a4y Ha pacueT KOJIMYECTBA TEIJIOThI, HEOOXOIUMOTO IS 1
HarpeBaHusl TeJla WIN BBIJEISIEMOTO UM MPU OXJIAKICHUH.

13 Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnasa pavoma Ne 2. «H3mepenue yoenvnoii menioémxocmu
eewecmea

14 DOHeprus ToIIMBa. Y IeibHasl TEMI0Ta CTOPaHUs TOIUIMBA. 3aKOH COXPAaHEHUs 1
Y MIPEBPAIICHNS JHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIeccax.

15 0O60061eHne o Teme «TennoBble SBIECHUS» 1

N3meHenne arperaTHbIX cocTosinuii Bemecrna (11 4.)

16 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 1

17 Ilnaenenue u omeepoesanue Kpucmaiiuueckux eeuiecms. OponmanvHole
Jaabopamopuvie padomol

18 I'paduk mnaBneHus U OTBEPACHUS KPUCTALINYSCKUX TeNl. YJIeJIbHas TEIIoTa 1
TUTaBJICHUS

19 Pemienue 3aa4 Ha MuIaBJI€HUE U OTBEPJICHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvuas menioma napoobpazosanus 1
22 Pacuer KoJmyecTBa TENJIOTHI MPH NAPO0OPA30BAHUM M KOHIEHCAIIUH 1
23 Baasxxcnocmeo 6030yxa. @ponmanvnas nabopamopuas paboma 1
24 Paboma caza u napa npu pacwupenuu. Cesa3b medxncoy napamempamu 1
cocmosinus 2aza. Ilpumenenue 2a306
25 JlBuratenp BHyTpeHHero cropanms. IlapoBas TypOuna. KIIJ[ TemioBoro 1
JIBUTATEIIS
26 Pemenwne 3anay mo teme «TermioBbie ABUTATEII 1
dyiekTpUYecKue sijeHusn (23 4.)
27 Onekrpusanus Ten. [[Ba pona 3apsioB 1
28 Onektpockon.  [IpoBOgHMKH,  MOJXYOPOBOAHUKHM U HEMPOBOJHUKH 1
JIEKTPUUECTBA. DIEKTPHUUECKOE MOJIe
29 JlenuMocCThb 37eKTpUUYecKOro 3apsiaa. nekTpoH. CTpoeHue aToMOB 1
30 3aKOH COXpaHEHUsS JNEeKTpuuecKoro 3apsaga. OOBsICHEHHE 3IIEKTPHYECKUX 1
SIBJICHUI
31 JuieKTpHYeCKHH TOK. ICTOYHHKH 3JIEKTPHYECKOr0 TOKA 1
32 DJieKTpHYecKHe Lenu 1
33 DNeKTpUUECKU TOK B MeTajuiax. J[eficTBUS SIIEKTPHUUECKOro ToKa 1
34 Hocurtenn snekTpudeckux 3apsgoB B momynpoBoaHukax. Ilomympo- 1
BOJHHUKOBBIEC TPUOOPHI
35 Kontponbnas pabota 3a 1 nonyroaue. 1
36 Cuna moka. Amnepmemp. Ilepeuunstit uncmpyKkmasyc no oxpamne mpyoa Ha 1
paodouem mecme. Jlabopamopuas paboma Ne 3
Inexkmpuueckoe nanpsaxicenue. Bonommemp. 1
Ilepsuunviit uncmpykmasxc no oxpane mpyoa Ha pabouyem mecme.
37 Jlabopamopuas paboma Ne 4
38 3asucumocmo cunvt moxa om nanpsaxcenus. Conpomuenenue npo6oOHUKA. 1
3axon Oma 012 yuacmka yenu.
39 Pacyer conpoTHBieHNs TPOBOAHMKA. Y IEILHOE COMTPOTUBIICHHE 1
Pemrenune 3ama4 Ha pacueT COMPOTHUBIICHHS NMPOBOJHHUKA, TPUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepsuunvtit uncmpykmasxc no oxpane mpyoa Ha pabdouyem mecme. 1
Jlabopamopuaa paboma Ne5 «H3mepenue conpomuenenus npo6ooHuKa npu
HOMOWU aMnepmMempa u 60J1bmMempar
42 Pacuém  conpomuenenus  nposoonuxa. Peocmamwvi.  Ilepeuunviii
UHCMPYKmax)@c no oxpane mpyoa Ha padouem mecme. Jlabopamopuas
paooma Ne 6
43 Ilocnedoseamenvnoe coedunenue nposoOHUKOS. 1
Ilepguunviit uncmpykmayx@c no oxpame mpyoa Ha pabouem mecme.
Jlabopamopnas paboma Ne 7
44 Hapannenvnoe coedunenue nposoonuros. Jlabopamopuasn paboma Ne 8 1
45 Pemenne 3a1ay Ha BUJIBI COETMHEHUS TPOBOJHUKOB 1
Paboma u mowgnocmes Inekmpuueckozo moka. 3akon J[coyna-Jlenua. 1
Ilepsuunvlii uncmpykmasic no oxpamwe mpyoa Ha pabouem mecme.
46 Jlabopamopnas paboma Ne9 «H3zmepenue mowHocmu u paéomst moka»
47 Pemenne 3aja4 110 TEMC: «Pabora u MOITHOCTD 3JICKTPHUYCCKOI'O TOKA». 1
48 Jlamna HakanmmBanus. KopoTkoe 3ambIkaHue 1
49 O6o0uamuil ypok o TeMe «JIEeKTPUYECKHE SIBICHUS 1
DJIeKTPOMarHuTHble siBjaenus (8 4.)
50 ‘ MarnuTHoe 1oJie NpAMOro Toka. MarHuTHbIe THHUH 1




51 MarnuTHoe moJie KATYIIKH ¢ TOKOM. JJIeKTPOMArHUThI. [lepBUYHBIN 1
HHCTPYKTAaK MO0 OXpaHe TpyAa Ha pabdoueM Mecte. JIabopaTopHasi padora
NelO «COopka 3JIEKTPOMATHUTA M MCTILITAHUE €r0 el CTBHS

52 Iocmoannvie macnumol. Maznummnoe noe 1
llepsuunviii  uncmpykmaxc no oxpawe mpyoa Ha pabouem mecme.

53 Jlabopamopnas paboma Ne 11. Maenummnoe none 3emnu

54 Maznummnoe no.ie 31eKmpu1ecko20 moka

55 JelicTBe MATHUTHOTO MOJISI HA MPOBOJHHK C TOKOM. JJIEKTPHYeCKHii
ABUTATEJIb.

56 YCTpoiicTBO  3JIEKTPOU3MEPHUTEIbLHBIX npubdopoB. IloBTOpeHHe TeMbI 1
«JIEKTPOMATHUTHbBIE SIBJICHUSI»

57 O600maromui ypok 1o TeMe «JIEKTPOMArHUTHBIC SIBJICHUS) 1

CaetoBble siBjeHus (104.)

Hcmounuxu céema. Ilpsamonunetinoe pacnpocmpanenue ceema. 1

Ilepsuunvii  uHcmpykmasic no oxpame mpyoa Ha pabouem Mmecme.
58 Jlabopamopuas paboma Ne 12

Ilepsuunvii  uHcmpykmasic no oxpame mpyoa Ha pabouem Mmecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma Ne 13
60 ITnockoe 3epkaino 1
Ilepsuunviii  uHcmpykmasic no oxpawe mpyoa Ha pabouem Mmecme. 1
61 IIpenomnenue ceema. Jlabopamopmnas paboma No 14
62 Jlunzel. OnTHYecKast cuja JUH3bI 1
63 Dopmyna 1unzvl. Yeenuuenue aunsvl. Jlabopamopnas paboma Ne 15 1
64 Jlabopamopnas paboma Nel6 «Hszmepenue okychoco paccmosiHus JUH3bL. 1
Tonyuenue uz06pasicenust npu NOMOWU TUH3bLY
65 I';1a3 Kak onTuyeckas cucreMa 1
66 [ToBropenue Tembl «CBETOBBIE SIBIICHUSI 1
67 IToBTrOpenue. Pemenne TecTOBbIX 3ajaHui 1
68 Hmozoean konmponwvnas paboma 3a Kypc 8 knacca. 1

Hlpugpmom evidenenvt ypoku, nposooumsie ¢ oovopyoosanuem «Touxka Pocma» (6ecnipoBOIHOMN
MYJIbTHAATYUK, JaTUYUK a0COJIIFOTHOTO JaBJICHUA, OATYUK TEMIICPATYPbI, JATYUK MArHUTHOTO I10JIA,
JATYUK HaIPsHKeHUS, JaTYUK CUITBI TOKA, OCIHIIorpad).

9 Kknacc
Ne Kon-60
ypoka Tema ypoka 4aACos
3akoHbl B3auMojIeiicTBUsI U IBUKeHHus TeJ (34 4.)
1. BBoaHBINM MHCTpYKTaX MO oXpaHe Tpyna. MarepuanbHas Touka. Cucrema 1
oTYera.
2. IToBTOpeHMe Kypca 8 kiacca. 1
3. BxonHas quarnoctuueckast padora. 1
4. [lepemenienue. OnpeneneHne KOOPAUHATHI JBUKYIIETOCs Tela. 1
5. [lepemernenne mpu MpsIMOJIMHEIHOM PaBHOYCKOPEHHOM JIBH)KCHUH. 1
6. I'padpuueckoe 1
MIPEJICTABIICHHUE JIBIKCHHSI.
7. Pemenue 3anau o teme «I paduyeckoe 1
MIPEJICTABIICHHUE JABYDKEHISI.
8. Pasnoyckopennoe ogusicenue. Yckopenue. Ilepeuunuiii uncmpykmansic no 1
oxpane mpyoa na pavouem mecme. Jlabopamopnas paooma Ne 1
9. CKOpOCTb MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHus. [ paduk 1
CKOPOCTH.




10. [Tepemerienue npu paBHOYCKOPEHHOM 1
JIBUKCHHH.

11. Pemenue 3aa4 no teme «PaBHOYCKOPEHHOE ABMXKEHUEY. 1

12. Ilepsuunulii uncmpyKkmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paboma
Ne 2 «Hccnedosanue pagHoOyCKoOpeHHO20 NPAMOIUHEIUHO20 0BUNCCHUA )

13. OTHOCHTEIBHOCTD OBMKCHUS. J[eudicerue mena noo oeticmsuem HeCKOAbKUX 1

cun. DponmanvHule 1a60pamopHvle pabomol

14. WNueprimansHbie cuctembl oTdeTta. [lepBorit 3akon HproToHa. 1

15. Bropoii 3akoH HeroToHa. 1

16. Pemenne 3amad no reme «Bropoii 3akoH HeroToHay. 1

17. Tperwnii 3akon HproToHa. 1

18. Pemenue 3agau Ha 3akoHbl HeroTOHA. 1

19. CBoOoaHoe majieHue. Y CKOpeHue 1

cBoOoHOTO NaeHus. HesecomocTs.
20. IlepBUYHBIii WHCTPYKTAXK IO OXpaHe Tpyaa Ha padoyeM MecTe. 1
JlabopaTopHas padora
Ne 3 «M3MepeHne yCKOpeHHUsI CBOOOTHOTO NAJACHHUS».

21. Pemenue 3ampau no reme «CBoOoHOE MajieHue. Y CKOpeHue 1
CcBOOOJHOTO MAJCHUSD.

22. 3akoH BceMHpHOTro TSAroTeHusl. 1

23. Pemenue 3aa4 mo teme «3aKOH BCEMUPHOTO TATOTCHHUSY. 1

24. YckopeHnue cBOOOAHOTO NaieHus Ha 3eMJie U IPYTuX HEOECHBIX TeNax. 1

25. [IpssMONMHENHOE ¥ KPUBOJIMHEWHOE IBUKECHUE. 1

26. JIBU>KeHHe Tena 1o OKPY>KHOCTH C TOCTOSTHHOM M0 MOAYJIIO CKOPOCTHIO. 1

217. VckyccTBEeHHBIE CHYTHUKH 3€MIIN. 1

28. Pemenue 3anay no Teme «/IBrkeHue Tesa Mo OKPYKHOCTU € TIOCTOSTHHOM 1O 1

MOJTYJTIO CKOPOCTBIO.

29. Nwmnynec Tena. UmMnynbse cuibl. 1
30. 3aKOH COXpaHEHMs MMITYJIbCA TENA. 1
31. PeakTuBHOE IBHKEHHE. 1
32. Pemenne 3ana4 no Teme «3aKOH COXpPaHEHHSI UMITYIIbCAY. 1
33. 3aK0H COXpaHEHHS SHEPTHUH. 1
34. Pemrenue 3a1a4 Ha 3aKOH COXPAHEHUS SHEPTUU. 1

Mexannyeckune Kojiebanusi 1 BoJiHbl. 3ByK (16 1.)
35. KonebarenbHoe neuxkenue. [lepnon konebanuit MasiTHUKA. 1
36. MamemamuyecKkuii U NPYICUHHBIL MASMHUKU
37. Benuuunel, XxapakTepusyromue KojedaTeIbHOE TBUKEHNE. 1
Ilepeuunviit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paboma Ne 4 «3asucumocms nepuooa Konedanuii
38. MaAMemMamuiecKko20 MasmHuKa om OJIUHbBLY)
39. I"apmonrmueckue KoeOanusl. 1
40. 3aryxatomue Kosnebanus. BeiHyX/1eHHbIE KOoJleOaHusl. 1
41. Pesonanc. 1
42, PacnipocTpanenue konebanuii B cpezie. BoiHsl. 1
43. JlnnHa BosiHbL. CKOPOCTH paclpoCTpaHEHMsI BOJIH. 1
44, Pemenue 3agad no reme «/[nmHa BosiHbL. CKOPOCTH PACIPOCTPAHEHHMS BOJTHY. 1
45. 36yx. Ucmounuku 36yka. 1
46. BricoTta, TeMOp ¥ TPOMKOCTbH 3BYKa. 1
47. PacnipocTpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1




48. OTtpakeHre 3ByKa. 3ByKOBOM pEe30HAHC. 1
49, WuTepdepeniys 3Byka. 1
50. Pemenue 3amay mo reme «MexaHnyeckue KojieOaHusl U BOJIHBI» 1
ol. Koumponvnas paboma 3a 1 nonyzooue. 1
DJIeKTPOMArHuTHOE moJie (24 4.)
AHaJIN3 KOHTPOJIbHOM padoThl U Koppekuus YY /L. 1
52. MarnuTHoe mnoJie.
53. HanpaBjieHue ToKa W HaNpaBJieHHe JUHUI ero MATHUTHOTO MOJIs. 1
OOHapysKeHHe MATHUTHOTO 1OJISI 110 ero AefiCTBUIO Ha 3JIeKTPHYeCKU i 1
54, ToK. IIpaBuJio JeBoii pyku.
95. Pemenue 3a1a4 Ha IpUMEHEHNE TPABUJI JIEBOW U MPABOM PYKHU. 1
56. MarnuTHas UHIYKITUS. 1
o7. AHenenue snekmpomacnumnou unoykyuu. Masnummuslii nomox 1
[lepBUYHBII HHCTPYKTAXK 10 OXpaHe TpyAa Ha pabodeM mecre. JlabopaTopHast 1
pabora
58. Ne 5§ «M3ydyeHue siBJIeHHUS 3JIEKTPOMATHUTHON WHIAYKIIUN».
59. Hanpasnenue nnaykunonsoro toka. [Ipasuno Jlenna. 1
60. SIBieHNe CaMOMHIYKIINH. 1
61. Ilepemennwiii snekmpuueckuti mox. Tpauncgopmamop. 1
62. Pemenue 3amau mo reme «TpanchopmaTtopy. 1
63. DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHBIC BOJIHBI. 1
OnexTpoMaruuTHble konebanus. Konedarenbublit KOHTYp. [lonyuenune 1
64. AJICKTPOMArHUTHBIX KOJICOAHUIA.
Brnusinue 351eKTpOMarHUTHBIX H3JIYy9eHUH Ha )KUBBIE OPTaHU3MBI. [[pUHINTIBT 1
65. PaIUOCBSI3H M TCJICBHUICHUS.
66. DneKkTpoMarHuTHas npupoa cera. nrepdepenuus ceera. 1
67. [Ipenomiuenue ceera. @PU3NYECKUI CMBICII ITOKA3aTeIIs IPEIOMIICHHUS. 1
68. [Ipenomiienue cBera. 1
69. Jucnepcus cera. [Bera Ten. Cniekrporpad. 1
70. Tuns! cnexkTpoB. ClIeKTpaJIbHBIN aHAIIU3. 1
[Tornomenue u uciryckanue cBeta aroMamu. [Ipoucxoxaenne ImHegaThIX 1
71. CHEKTPOB.
[TepBU4HBII HHCTPYKTAX MO OXpaHe Tpy/aa Ha pabodyem Mecte. JlabopaTopHas 1
paborta
72. Ne 6 «HabnrogeHne CIIonIHOro U JIMHEWYaToro CeKTPOBY»
73. Pemenue 3amau nmo reme «JIEKTPOMArHUTHOE TIOJIEY. 1
74. Pemenue 3ana4 no Teme « 3J€KTPOMAarHUTHOE TIOJIEY. 1
75. O60011eHrEe U cucTeMaTU3alus 3HaHU| 10 TeMe « DJIEKTPOMAarHUTHOE TOJIey. 1
Crtpoenne atoma u aToOMHOT0 siapa (19 u.)
76. PagnoaktuBHOCTE. MOJIETM aTOMOB. 1
17. PannoakTuBHBIE IpEBpaAIEHUS] AaTOMHBIX SIIED. 1
78. Pemenwne 3anay no Teme «PaaroakTUBHBIE MPEBPAIICHUS ATOMHBIX SIEPY. 1
79. DKCcIepUMEHTAITFHBIE METOJIBI MCCIICOBAHMSI YACTHII. 1
80. OTKpBITHE IPOTOHA U HEUTPOHA. 1
81. CocTtaB aTOMHOTO siipa. SInepHbIe CUJIBI. 1
82. Oneprus cBsa3u. Jledekt macc. 1
83. Pemenwe 3amaq mo Teme « dHeprus cBs3u. JledekT macey. 1
84. Jlenenue suep ypana. LlerHas peakiusi. 1
SAnepusiii peaktop. [IpeoOpa3oBanrie BHyTpeHHEH YHEPTHH aTOMHBIX SIIEP B 1
85. ANEKTPUUIECKYIO SHEPTHUIO.




ATOMHAasl FJHEPreTuKa. IK0JI0ruyecKue npoodjaeMbl padoThbl ATOMHbBIX 1
86. 3J1eKTPOCTAHLMIA.
buosornyeckoe aeiicrpue paauanum. Biausinue paanoakTUBHBIX 1
87. H3J1yYeHHUii HA )KUBbIe OPraHu3Mbl. 3aKOH PaJHOAKTHBHOI0 pacnaja.
88. Penrenue 3aa4 o treme «3aKoH paJIiOAKTHBHOTO pacrajay. 1
89. TepmosiiepHast peakimsi. 1
[lepBUYHBII HHCTPYKTAX IO OXpaHe TpyAa Ha paboueMm mecre. JlabopaTopHast 1
paborta
90. Ne 7 «3Mepenune ecTeCTBEHHOTO paMalliOHHOTO OHA JI03UMETPOM)
[lepBUYHBII HHCTPYKTAXK 10 OXpaHe TpyAa Ha pabodeM mecre. JlabopaTopHast 1
pabora
91. No 8 «M3yuenue nenenus sapa ypana 1mo GororpadusiMm TOTOBBIX TPEKOBY
[lepBUYHBII MHCTPYKTAX 1O OXpaHe TpyAa Ha pabouem mecte. JlabopaTopHas 1
paborta
Ne 8 «Ouenka nepuojia noaypacnazia HaXoJsIIKUXCS B BO34YyX€ IIPOYKTOB
92. pacmaja raza pajgoHa
1
[lepBUYHBII HHCTPYKTAXK 10 OXpaHe TpyAa Ha paboueM mecte. JlabopaTopHast
pabora
93. Ne 9 «M3yueHue TpeKOB 3apsDKEHHBIX YaCTHI] 110 TOTOBBIM (oTorpadusiv»
94. Oooowarouquii ypok no meme «Cmpoenue amoma u amomHo2o a0pay) 1
Crtpoenue u 3Bon01ust Beeennoii (5 4.)
96. ["eonieHTpHYECKasl ¥ TEIHOICHTPHYECKAs] CUCTEMbI MHPA. 1
97. CocraB, cTrpoeHue u npoucxoxaenne CoJTHeYHOH CHCTEMBbI. 1
Boabmme nianersl CostneuHoii cucrembl. MaJibie Tesia CoJiHedHOMH 1
98. CHUCTEMBI.
99. Crtpoenue, uznyyenus u sostonus CojiHIA U 3BE3 /. 1
100. Ctpoenue u 3BoIrOIMS BeeneHHoii. 1
101. | Hmozosas konmponvhaa paboma. 1
AHanu3 KOHTPOIbHOM paboThl U Koppekius Y Y l. O06obienne u 1
102. cucTeMaTHh3alys 3HaHUH 3a Kypc GU3uKu 7-9 Kiaccos.

Hlpugpmom evidenenvt ypoku, nposooumsie ¢ oovopyoosanuem «Touxka Pocma» (6ectpoBOIHOMN
MYJIbTHAATYUK, JaTUYUK a0COJIIFOTHOTO JaBJICHUA, OATYHUK TEMIICPATYPbI, JATYUK MArHUTHOTO I10JIA,
JATYUK HaIPsHKeHUS, JaTYUK CUITBI TOKA, OCIHIIorpad).

[Ipunoxenue 1 .
Dopmul Konmponsn
[Ipennaratorcs mpUMepHbIE BapUaHThl UTOTOBBIX KOHTPOJBHBIX paboT K Kypcam ¢usuku 7 u 9
KJIaCCOB, KOHTpOJIbHAs pabora no teme «TemnsoBble siBieHUs» (Kypc GU3uKHU 8 Kilacca), pa3paboTaHHbIE
B (hopmare OI'D.

HTorosasi KOHTpPOJIbLHAsA padoTa no Gpusnke

B ¢popmate OI'D (7 kinacc)
1. Kakoe u3 nmepeuyncieHHbIX HIDKE CIIOB 0003HaYaeT pu3ndeckoe sBieHne?
1) CBHUHEII 3) amoMUHMIHA

2) KUIIEHUE 4) kapanpai




2 JluHa, mioianb, 00bEM — 3TO

1) Ka4yecTBa Teja

2) ¢bu3nveckre CBOMCTBA Tena

3) (bu3nvecKkre BEIIMYUHBI, XapaKTEPU3YIOIIIE pa3Mephl Tella

4) BEIIIECTBA, U3 KOTOPBIX COCTOUT TEJIO

3. K ¢usuvecknm tenam oTHOCUTCS

1) MOJIOKO 3) caxap

2) TJIMHA 4) npDKU

4. Omnpexpenure npeaen u3MepeHus MeH3ypKku (puc. 1), neHy aAeneHus u 00bEM JKUIKOCTH,

HAJIUTON B MEH3YPKY.

1) 40 mur; 1 vt 32 M

2) 40 mir; 1 vt 33 Mt

3) 40 mur; 2 vt 34 v

4) 40 mut; 2 vt 32 Mo
Puc. 1.
Men3zypka

5. [Ipu HarpeBaHUM CBUHLIOBOTO IIapUKa

1) YBEJIMYUBAETCS 00bEM MOJIEKYJT CBHHIIA

2) YBEIIMYMBACTCS CPEIHEE PACCTOSIHUE MEXKITY MOJIEKYJIaMHU

3) YMEHbIIAeTCsl 00bEM MOJIEKYJI CBHHIIA

4) YMEHBIIAETCA CPEIHEE PACCTOSIHUE MEXKITY MOJIEKYJIaMHU

6. PaccuuTaiiTe CKOpOCTh paBHOMEPHOT'O ABMKEHUS BO3AYIIHOTO IIApHKa, €CIM 3a 1,5 MUH

oH mposieren 540 m.

1) 15 m/c 3) 54 m/c

2) 6 M/c 4) 10 m/c

1. YTo mpoUCXOaUT C TEJIOM, HA KOTOPOE HE JIEUCTBYIOT JIpyrue Tena?

1) Ecin OHO JIBUTAJIOCh, TO OCTaHaBIIMBAETCs

2) Ecnu oHO HaxoauTCA B MMOKOE, TO MPUXOAUT B JIBUKEHHE

3) OHo 1160 OKOUTCS, JINOO ABUKETCS PABHOMEPHO U NMPSIMOJIMHENHO

4) [TpaBuiIBHOTO OTBETA HET

8. VYcTaHOBUTE COOTBETCTBHE MEXAY NMpUOOpamMu U (PU3NYECKUMHU BEIUYMHAMM, KOTOPHIE

oHHU u3MepsAT. K kax/10i Mo3umy U3 nepBoro cToydna noadepuTe COOTBETCTBYIOIIYIO MO3UIUIO U3
BTOPOTO.

ITpuGopst PusnyecKue BEIUUNHbI
A) Becbt 1) Cuna
b) lunamomerp 2) CkopocTb
B) Manomerp 3) Macca
4) O0BéM
5) JlaBneHwue

3anummre B Ta0IUIly BEIOpaHHBIE IUQPHI [10]] COOTBETCTBYIOUIMMHU OYKBaMHU.

A b B




9. Kopob6ka o6pémom 30 x 45 x 20 cM 3anonHeHa caxapoMm-padunanom. Ero macca 43 200
r. Uemy paBHa IJIOTHOCTh caxapa?

OrtBer: r/cM3.

10. YeMy paBeH MOJyJIb CUJIBI TSDKECTH, ACHCTBYIOLIECH HAa MEeHIOK KapTodens maccoit 50 kr?

1) 50H 3)5000H

2) 100 H 4) 500 H

11. B Ganky BbIcOTON 25 cM [10BEpXy HaJIMTO MAalIMHHOE Maciyo. [IJI0THOCTH MalIMHHOTO
Macia paBHa 900 kr/m3. Kakoe gaBieHre OHO OKa3bIBaeT Ha JHO OaHKHU?

Ortser: kl1a.

12. Kakne skcrniepuMeHThl, W300paXEHHBIE HAa PUCYHKE 2, CBHUICTEIBCTBYIOT O JCHCTBUHU

3axkoHa [lackamns?
Puc. 2. PaznuyHbie SKCIEPUMEHTHI

1) Nel; Ne2  3)Nel;Ned

2) Nel; Ne3  4)Ne3; Ned

13.  Haiigute MoOIynb apXUMeEIOBOW CHIIBI, KOTOpas OyIeT AeWCTBOBaTh HAa MPAMOPHYIO ILTUTY
pasmepom 1 x 0,5 x 0,1 M, MOTHOCTBIO OTPYKEHHYIO B BOJY.

1) 1000 H 3)500H

2) 100 H 4) 10 kH

14.  Bpluuciure paboTy, KOTOPYIO IPOU3BOJIUT CAZOBOJ, IPUKIAAbIBas K Tauke C 3eMJIEH CUIY,
MOAyJIb KOTOpoH paBeH 25 H, u nepemeias e€ Ha pacctostHue 20 m.

1) 25 Tx 3) 0,5 xIx

2) 50 xJIx 4) 50 JTx

15. Ppruar (puc. 3) HaXoAUTCS B PpAaBHOBECHUH T10]1

A B
nectBueM nByx cuil. Moayns cubl F1 = 6 H. A
Uemy paBeH Moayib cuibl Fp, ecnu anvHa peluara
paBHa 25 cM, a 1IeYo F, CHJTBI
F, cocraBaser 15 cm?
1) 0,1H E
2) 3,6 H 2
3) 9H Puc. 3. Pbiyar
4) 12H
7 4 ,> F A \é 7
OTBeTHI Ne 3 Ne 4
Ne 3aganus 1 2 3 4 5 6 718 9 10 11 12| 13| 14| 15
OTBeT 2 3 4 3 2 2 3 | 315| 16| 4 | 2250 | 2 3 3|3

Kpurepun oniennBanns
Baganus Ne 8, 9, 11 onenuBarotcs B 2 Oaiia, a ocTalbHble — B 1 OaI.
Wroro 3a pabory: 18 Gamos.

OreHka «2» «3» «4» «5»

/lnana3zoH 0aIoB 0—7 8—11 12—15 16—18




KonTposbHasi pabora no teme «TenJioBble siBJIeHUsD
B popmare OI'D (8 kiacce)
Bapuanm 1
1. bnaromapst kakoMmy BUAY Terionepeaayu (MIPerMyIIeCTBEHHO) B JICTHUN JIeHb HarpeBaeTcsl BoAa B
Bo0éMax?
1) Konsekius 3) Nzny4yenue
2) TemmonpoBOAHOCTH 4) KouBekust u U3ITy4eHUE

2. Merammueckuii Opycok maccorr 400 r HarpeBator oT 20 mo 25 °C. Omnpenenure yaenbHYHO
TEIUIOEMKOCTh MeTajlsla, W3 KOTOPOTO W3rOTOBJICH OpYCOK, €CJIM Ha €ro HarpeBaHue 3aTpaThd
KOJIMYECTBO TEIIOTHI, paBHOE 760 JIx.

1) 0,38 JIx/(xr ¢ °C) 3) 380 JIx/(xr * °C)

2) 760 Ix/(xr * °C) 4) 2000 Ix/(xr * °C)

3. Kakoe komu4ecTBO TEIUIOTHI moTpeOyercs st tuiaBieHus 40 r Oenoro 4YyryHa, HarpeTroro o
TeMITepaTyphl TUTaBIeHUA? Y AelIbHAS TEIUIOTa TUTaBJieHus Oenoro uyryHa paBHa 14 « 103 4 Jx/kr.

1) 3,5 x[x 3) 10 xJIx

2) 5,6 xJIx 4) 18 xJIx

4. Ha pucynke 1 nuzo6paxén rpaduk 3aBUCUMOCTH

TEeMIIepaTyphl HaQTAIMHA OT BPEMEHH P €0 HarpEeBaHUU
U OXJIQKJCHUU. B HavabHbIi MOMEHT BpEMEHHU HaTaiuH
HaXOWICS B TBEPIOM cocTostHuH. Kakas u3 Todek rpaduka

COOTBCTCTBYCT Havdally OTBEpACBAHUSA HEI(bTa_J'II/IHEI‘.7
1) 2 24 3)5 4)6

t, MHH

Puc. 1. Mpadmk 3aBucMmMoCTH
TemMnepaTypsl HadTanuHa
OT BPEMEHU NPU €70 HArPEBaHUM
1 OXNaXAEeHUM

5. OtHOcuTeNbHas BIaXKHOCTh BO3/1yXa B IOMEILIEHUHU PaB-
Ha 60 %. Pa3HOCTh B OKa3aHUSIX CYXOr0 U BJIAXKHOI'O TEPMO-
Metpa coctapiisget 4 °C. Mcnonb3ys NICUXpOMETPUUECKYIO Ta-
Omuny (puc. 2), orpeenuTe NoKa3aHue CyXoro TepMOMeTpa.

[TcuxomeTpryecKkas Tabania

Tlokazanusi| Pa3HOCTH MOKa3aHUi CYXOr'0 U BJIQXKHOT'O TEPMOMETPA
eyoro | 0|1 [ 2]3 |4 |5]6[7][8]9

TepMOMETPA,
oC OtHoOcuTENbHAsT  BJIAXXHOCTb, %
10 100 88 | 76 | 65 | 54 | 44 | 34 | 24 14 | 5
12 100 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20 | 11
14 100 | 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 | 71 | 62 | 54 | 45| 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. Ilcuxpomerpuueckas tabiuua

118 °C 2) 14 °C 3)10°C 4)6 °C

6. Uemy pasen KII]] mapoBoit TypOWHBI, €CITH MOTYYEHHOE €10 KOJUYECTBO TEIIOTH PAaBHO
1000 M, a mone3nas pabota cocrasuser 400 MJ[x?

1)4% 2)25% 3) 40 % 4) 60 %



7. YcTaHOBHTE COOTBETCTBUE MEXAY (DU3UUYECKMMH BeIHMUYMHAMU W (DopMmynamu, 110
KOTOPBIM JTH BEIUYHMHBI ompeneistorcs. K KaxmaoW MO3WIHMH M3 TEPBOrO CTOJIOMA IMoadepuTe
COOTBETCTBYIOIIYIO MO3UITUIO U3 BTOPOTO.

DU3NYECKUE BETUYUHBI DopmyJIbl
A) KonnyecTBo TEMIOTH, HEOOXOIUMOE Q
111 Tapo0Opa30BaHUS KUIKOCTH 1) m
2) qAt
b) Ynenbuas Tennora cropanus TOIJIMBA 3) cmAt
Q
B) KonnuecTBO TEMIOTHI, BBIIEISEMOC 4) mt
IIPH OXJIAXK/IEHUU BEIIeCTBA 5) Lm

3anummre B Ta0IUIly BEIOpaHHBIC IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.
A b B

8. B crakan kanopumerpa, comepxkamuii 177 T BOABIL, ONYCTWJIM KYCOK JIbJla, UMEBIIMI
temneparypy 0 °C. HauanpHas TeMiieparypa kanopumerpa ¢ Bogoi paBHa 45 °C. Ilocie Toro xak Bech
nén pactasu, TeMmieparypa BOJbl W Kajopumerpa crana paBHod S5 °C. Omnpenenute maccy Jbja.
TemmoéMKOCThIO KalopuMeTpa MpeHeOpedb. Y IenbHas TEIUIOEMKOCTh
Bozbl paBHa 4200 Jx/(xr * °C), ynenpHas TeIJIOTa IUIABJICHUS JbAa —

330 xJIx/kr.
Otser: KT.
Bapuant 2
1. B METAJUINIECKOM CTEpKHE TeTIonepeava
OCYLLECTBIISETCS IPEUMYILIECTBEHHO MyTEM
1) U3JIyueHHUs  3) TCIUIONPOBOJIHOCTH
2) KOHBEKIIMU  4) M3Iy4eHHs] U KOHBEKIIUH
2. Jlnia HarpeBaHus amoMuHueBoro opycka maccoi 100 r ot 120 go 140 °C norpebdoBanock

KOJIMYCCTBO TCIJIOTBHI, PABHOC 1800 I[)K Onpenem/ITe 0 3TUM JHOAaHHBIM YIACIIbHYIO TEIUIOEMKOCTD
AJIIOMHHMNA.

1) 0,9 Ix/(xr  °C) 3) 360 Jx/(kr * °C)
2) 9 IIx/(kr * °C) 4) 900 JTx/(xr * °C)
3. Kakoe komnyecTBO TEIMJIOTHI BBIIETUTCS MPU KpPUCTAUIM3AIUMU cepedpa maccoit 10 T,

eciH cepeOpo HaXOAMTCS TPU TeMIlepaType ITUIaBiIeHus? Y qenbHas TEIUoTa IUIaBIeHHs cepedpa paBHa
88 kJIK/KT.

1) 880 000 Ix 3) 880 dx

2) 8,8 k/Ix 4) 88 xJlx

4. Ha pucynke 1 npencrasieH rpaduk 3aBUCUMOCTH TeMIEpaTyphl 3¢upa OT BpEMEHHU MpU
€ro HarpeBaHMWU U OXJIAKJICHUU. B HauanbHbIM MOMEHT 3pHp HAXOAMIICS B KUAKOM cocTossHuu. Kakas
TOYKa rpadyika COOTBETCTBYET Hauay mporiecca Kurenus 3¢upa’?

1 2)2 3)5 4)6 Puc. 1. I'paduk 3aBucHMOCTH

Temneparypsl adupa
OT BPEMEHMU IIPU €T0 HArPEBaHUH
U OXJIAKICHUH



5. C mnomompl TCHUXPOMETPUUECKOH Tabmuiel (puc. 2) OmNpenenuTe TOKa3aHUs BIAKHOTO
TEpMOMETpA, €CJIM TeMIleparypa B moMmelleHnuu paBHa 16 °C, a OTHOCUTEIbHAs BIAXXHOCTh BO3.yXa
cocraBisieT 62 %.

IIcuxoMmeTpruecKas Ta0IuIa

Ilokazanusi| PasHOCTh mMOKa3aHMit CYXOTO H BIQXKHOT'O TEPMOMETPa
eyxoro | 0|1 [ 23 ][4 5|6 | 7|89
TepMOMeETpa,
oC OTHOCHUTENbHAS  BJIAXKHOCTD, %

10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 | 5

12 100 | 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20 | 11
14 100 | 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 | 90 | 81 | 71 | 62 | 54 | 45| 37 | 30 | 22
18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. IlcuxpomeTrpudeckas Tadbiuiia

1) 20 °C 2)22°C 3) 12 °C 4)16 °C

6. Pabouee Teno TemIOBOW MaIIMHBI MOJXYYWIO OT HarpeBaTels KOJIMYECTBO TEIJIOThHI, paBHoe 70
k/[x. [Ipu 3TOM X0JI0AMIIBHUKY NTEPEAAHO KOJIMYECTBO TEIUIOTHL, paBHOe 52,5 kJ{x. KITJI

TaKO! MalllMHbI PaBEH

1) 1,7% 2)175% 3)25% 4) >100 %

7. YcTaHOBUTE COOTBETCTBUE MEXAY (PU3UUECKUMHU BEIMYUHAMU U (hOpMyTIaMu, IO KOTO-
pBIM OTH BEIWYHMHBI ompeaenstorca. K Kaxaod NO3UIMM M3 TEPBOro crosdia mnoadepute
COOTBETCTBYIOIYIO IMO3ULUIO U3 BTOPOTO.

DU3NYECKUE BETNYNHBI DopmyJIbl
A) KomuuecTBo TemioTsl, Heobxoaumoe st | 1) Q/m
apooOpa3oBaHUs KUIKOCTH 2) Lm

b) YnenbHas TerioTa miaBieHus Bemectsa | 3) qAt
B) KomuuecTBo TerioThl, BbAeasemoe mpu | 4) Q/mt
OXJIaXJICHUH BEIIECTBA 5) cmAt

3anumure B Ta0IUIly BEIOpaHHBIE IU(PHI 1101 COOTBETCTBYIOUIMMU OYKBaMHU.
A b B

8. Tsépapiii HaQTaTMH HAXOIUTCS B TEIUIOM30JIMPOBaHHOM cocyze mpu Temneparype 80 °C. B cocya
HaJMBAIOT pacIulaBieHHbIA HadTamuH Mmaccoi 600 T, HavambHas TemiiepaTypa kotoporo paBaa 100 °C.
C HEKOTOpOro MOMEHTa BPEMEHU KYCOUKH Ha(TalliHa B COCYyJle IEepecTaloT IUIaBUThCA, a Macca
XKuakoro HadTanmmHa craHoBuTcs paBHOM 700 1. Ilo pesynpTaTtaM 3TOTO AKCIEPUMEHTA OIPEACIIUTE
yIEIbHYI0 TEIUIOEMKOCTh KUIKOTO HadTanmmHa. YaenpHas TerioTa IuiaBleHUs HadrammHa paBHalS0
kJ[x/kr, a ero Temnepatypa miuasiaerus — 80 °C.

Omeembut

Bapuanm 1

Ne 3anaHus 1 2 3 4 5 6 7 8
OTtBer 3 3 2 3 2 3 513 ~ 0,085 kr

Bapuanm 2



Ne 3agaHus 1 2 3 4 5 6 7 8

1250
Hox/(xr * °C)

OTBET 3 4 3 2 3 3 215

Kpumepuu oyenusanus
3aoanue Ne 7 oyenusaemcs 6 2 6anna, 3a0anue Ne 8 — 6 3 6anna, a ocmanvhvie 3a0anusi — 6 1 bann.
Hmoeo 3a pabomy: 11 bannos.

OrieHKa «2» «3» «“y» «5»

/Tnanason 6aioB 0—4 5—6 7—9 10—11

HTorosasi kKOHTpoIbHaA padoTa no ¢usuke B popmare OI'I (9 kiacc)

1. YCcTaHOBUTE COOTBETCTBUE MEKIY (PU3NUECKUMH MOHATUSMHU U UX IPUMEPAMHU, 110 KOTOPBIM 3TH
BEJIMYMHBI orpenensorcs. K Kaxmaoil mo3uiuu M3 mepBOro CTONIONA MOAOEpUTE COOTBETCTBYIOLIYIO
MO3UIUIO U3 BTOPOTO.

Du3n4ecKue MOHATUL [Tpumepsl
A) ®dusnueckas BeIUYMHa 1) UnepuunanpHas cucreMa oTcyéra
b) ®usuueckoe siBiaeHue 2) Becem Temmam 3emutst BOJTM3U CBOCH MTOBEPXHO-
B) ®u3znyuecKuil 3aK0H CTH cOOOIIIaeT OIMHAKOBOE YCKOPEHHE
(3aKOHOMEPHOCTB) 3) My, BBINYIIEHHBIN U3 PYK, IIa1aeT Ha 3€MIIIO
4) CekyHzomep
5) CpenHss CKOPOCTh

3anummure B Ta0IUIly BEIOpaHHBIC IIU(PBI O] COOTBETCTBYIOLIIMMHU OYKBaMHU.
A b B

2. Teno nBuxercs Brosb ocu X. Ha pucynke 1 mpencrabieH rpaguk 3aBUCHMOCTH KOOPAMHATBI X
3TOro Teja OT BpeMeHH t. [IBukeHHIo ¢ HauOOoJIbLIEH MO MOAYJII0O CKOPOCTBbIO COOTBETCTBYET yYacCTOK
rpaduka

1) AB 2) BC 3)CD 4) DE

3. Ha pucynke 2 n300pakeHbl BEKTOpP CKOPOCTH V JIBWXKYIIErocs Tena (MaTepUualbHOW TOUKH) U
BEKTOp CHJIbI F, NEHCTBYIOIIEH HA TEJIO, B HEKOTOPBIM MOMEHT BpeMEeHU. BekTop umnyibsca Tena B 3TOT
MOMEHT BPEMEHH COHAIPaBJIEH BEKTOPY, 0003HAYCHHOMY IIU(POii

H1 2)2 3)3 4)4

4. JIBa Tena, pacnosoKeHHbIE BBICOKO HaJl 3eMJIEN Ha OJJHOM BEPTHKAIM HA PACCTOSHUU 2 M APYT
OT JIpyra, Ha4YMHaIOT OJHOBPEMEHHO CBOOOJHO MajaTh BHU3 0e3 HauaibHOW ckopoctH (puc. 3). Kak
OyZeT U3MEHAThCS PAacCTOSHUE MEXIY TelaMu BO BpeMs MX majaeHus? CuurtaiTe, 4TO HU OJHO TEJO
emé He ynajio Ha 3emiaro. ConpoTHBIEHHE BO3AyXa IPEHEOPEKUMO MaJIO.

1) Paccrostnue Mexay TenaMu OyIeT yBeIUYUBaThCS
2) PaccrosiHue Mex 1y Tenamu OyJIeT yMEHbLIATbCs
3) Paccrosinne mexay TenamMu He OyIeT U3MEHSThCSA

4) PaccrosiHue MCKAY TCIIaMU 6y,Z[eT CHa4aJla YMCHbIIATHCA, a4 3aTEM HC 6y,[[eT U3MCHSATHCA



Puc. 1. I'paduxk 3aBucHMOCTH Puc. 2. Bexrop ckopoctu Puc. 3. CBoboanoe

KOOPJIMHATHI X TeJia OT JBIDKYIIIETOCS Tena najicHUE JBYX TeI
BpeMeHU t (MaTepuaJIbHOM TOUYKHU) U
BEKTOP CHUJIbL, ICUCTBYIOILIECH
Ha TeJIo
5. Ha pucynke 4 npencraieH rpaguk 3aBUCIMOCTH KOOPIAMHATHI X OT BPEMEHH t /IS TEJa,

JBIDKYIIIETOCS BJIOJIb OCH X.

X, M
8 R -
D Sl .
6 . o -
. 27 i 2M
3 .
5 B ( ;_. | '
/ E 4
0 3 T 4 g Puc. 4. I'padux 3aBucuMoOCTH

KOOPAMHATHI X OT BpEMEHHU t [UI Tela, IBHUXKYIIErocs BI0Ib OcH X
Wcnonb3ys nannble rpaduka, BIOEpUTE U3 MPEJIOKEHHOTO NEPEYHS JIBa BEPHBIX YTBEPKICHHUS.
Ykaxxkute UX HOMEpA.

1) Monyns nepemMerieHus Tena 3a Bpems ot 0 10 t3 paBeH HyII0

2) B MOMEHT BpeMeHHU t1 TE€I0 UMENO0 MaKCUMAJIbHOE YCKOPEHHE

3) B MOMEHT BpeMeHH tp Teno MMeI0 MaKCUMAaJIbHYIO 110 MO0 CKOPOCTb

4) MoMeHT BpeMeHH t3 COOTBETCTBYET OCTAHOBKE Teja

5) Ha yuactke BC Teno aBurasoch paBHOMEPHO

6. Mty maccoit 100 r 6pocuiny BepTUKaIbHO BBEPX C MOBEpXHOCTH 3eMiu. [loaHsBIMCh Ha

BBICOTY 2 M, MsY Hayajl MaJaTh BEPTUKaIbHO BHU3. Ha Kakol BBICOTE OTHOCHUTEIBHO 3€MJIM €ro
MoMMasm, €ClM W3BECTHO, YTO B ITOT MOMEHT €ro KHHEeTH4eckas sHeprus Owuia paBHa 0,5 JIx?
ConpoTHuBiIeHHEM BO3yXa MpeHeOpeyb.

1) 2 2)1,5m 3)Im 4)0,5m

7. [Ipu nmpoBeaeHNN HKCIIEPUMEHTA HCCIIE0BANIACH 3aBUCUMOCTh ITPOUIEHHOTO TEJIOM ITyTH
s oT BpeMeHH t. I'paduk mosyuyeHHOH 3aBUCUMOCTH TPUBEAEH Ha pUCYHKE 5.
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Puc. 5. lpacmk 3aBUCMMOCTM NPOMAEGHHOIO TE/IOM NYTH S OT BPeMeH# t
Breibepute 1Ba BEpHBIX YTBEP)KICHHUS, COOTBETCTBYIOIIMX pe3yabTaTaM »JTUX H3MEpEHUil.
VYkaxure ux HoMepa.

1) CkopocTb Tena paBHa 5 m/c

2) Yckopenue Tena paBHo 2,5 m/c2

3) Teno nBuxeTCS paBHOYCKOPEHHO

4) 3a BTOPYIO CEKYH/Ty ITPOMICH MyTh 5 M

5) 3a nATYI0 CEKyHIly IPOMJIEH yThb 25 M

8. Ha pucynke 6 mokasaHbl TOHKas pacceWBarollas JIMH3a, e€ TJaBHAs ONTHYECKas OCh
0102, xon

my4a cBeTa AA1A7 (10 U TTOCTIE JIMH3BI), a TAKKE
npsivast CCyq, mpoxoasiias yepe3 onTUYECKUi HEHTP
nuH3b1. B kakoil u3 0003HauE€HHBIX HA PUCYHKE TO-
YEeK HaXOJUTCS POKYC JTUH3BI?

1) B Touke 0

2) B Touke 2

3) B touxe 1 Puc. 6. Xon nyueit cBeTa B TOHKOU

4) Hu B ogHOM U3 yKa3aHHBIX TOYEK paccenBaroIIey JIMH3e

9. Anbda-gacTuiia COCTOUT U3

1) 1 mporona u 1 HelTpoHa 3) 2 HEUTpOHOB U | poTOHA

2) 2 MIPOTOHOB | 2 AJIEKTPOHOB 4) 2 MPOTOHOB | 2 HEHTPOHOB

10. Ha ypoke ¢u3uku yuuTenb NpoIEeMOHCTPUPOBAT CIEAYIONIME AKCIepUMEHThl. [lpu

CBO60,Z[HOM nmaacHunu ¢ HCKOTOpOﬁ BBICOTBI KaMCHICK IOOCTHUIaCT IOBCPXHOCTU I10J1a 6BICTpee 1o

CPaBHEHHUIO C NEPBIMIKOM. B cTeKIsIHHON TpyOKe ¢ OTKayaHHBIM { ‘

BO3/IyXOM U KaMellIeK, U NEPHIIIKO NaJat0T OJTHOBPEMEHHO. C )
Kakyro(ue) rumotesy(bl) MOTyT BBIABHHYTH YUYEHUKH Ha  ~_ \ /
OCHOBaHMH 3TUX HAOJIIOACHUI? N Sz e
A. Yckopenue, coobmaemoe 3emMi€il Teny, 3aBUCHUT o1 o R s 3 - 5
MAaccChI Tela. o2 0TS - !
b. Hamnune armocdepsl BiuseTr Ha CBOOOIHOE TMajeHUE . e
Tell. 4 Gy




1) TOJIBKO A yuA,ub
2) TOJILKO b 4)uu A, uu b

11. V4eHUK MPOBEN CEPUI0 SKCIEPUMEHTOB 110 M3YYCHHUIO CHJIBI YIPYTOCTH, BO3HHUKAIOIICH
NpU TOJBCIIMBAHUU TPy30B pPa3HOW MAacChl K PE3MHOBBIM IIHYpaM pa3HOW JUIMHBI M TOJIIHHBL
PesynbpTarhl mpsIMBIX W3MEpEHU Macchl rpy3a T, AMAMETpa IONEPeYHOro cedeHusi mHypa d, ero
nepBoHadanbHOW JuHbl lg u ymmuaenust (l-lp), a Taxke kocBeHHble W3MepeHHs Kod(hduiMeHTa
kEcTKOCTH K mpe/icTaBiieHbl B TA0IHIIE.

Ne m, xr d, Mmm 10 cMm (1-10), cm k, H/™m
SKCIIEPUMEHTA
1 0,5 3 50 5,0 100
2 0,5 5 100 3,6 140
&=+ KpacHslii
Duonetorbiii
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100

BeiOepure U3 NpeAsioKEHHOTO INEpPEeuHs 06éa BEPHBIX YTBEPXKICHMS, KOTOPHIE COOTBETCTBYIOT
pe3yibpTaTaM IPOBEAEHHBIX SKCIIEPUMEHTAIbHBIX U3MEPEHHUN. Y KaXKUTE UX HOMEPA.

1) IIpu yBenuueHuu AIUHBI HIHYPA €ro KECTKOCTh YBEINYUBACTCS

2) [Ipu yBenrueHuM TOJIIMHBI IIHYpa €ro KECTKOCTh YBEIMUMUBAETCS

3) VY myinHeHue Hypa He 3aBUCUT OT €T0 NEpBOHAYAIbHON JJINHBI

4) JXKécTkocTb LIHYpa HE 3aBUCUT OT MACChI MOABEIINBAEMOTI0 Tpy3a

5) VY yimHeHue nIHypa 3aBUCUT OT YHNPYTMX CBOWCTB MaTepHalla, U3 KOTOPOro M3rOTOBJIEH

uccienyeMblil oopaserl.
[IpounTaiiTe TEKCT U BBIIOJIHUTE 3ajaHUE
HN3yuenne cnekTpos

Bce Harpersle Tena M3IydarOT 3JEKTPOMArHUTHbIE BOJHBI. YTOOBI 3KCIEPUMEHTAIBHO
HCCICA0BAaTh 3aBUCUMOCTb HHTCHCUBHOCTHU U3JIYUCHUA OT AJIMHBI BOJIHBI, HCO6XO}II/IM02

1) Pa3IOoKUTh U3ITYUECHHUE B CIIEKTP;

2) MU3MEpUTH PaCIpe/ie]IeHHE SHEPTUU B CIIEKTPE.

JUisl TOJTydeHUsl M UCCIIeI0BaHMsI CIIEKTPOB CIyXaT CHEKTpaJIbHbIE amlmapaTrbl — CHEKTporpadsl.
Cxema mpu3MeHHOro cnekrporpada npejicrabiieHa Ha pucyHke 7. Mccnenyemoe u3inydeHue NOCTynaer
CHayajia B TpyOy, Ha OJHOM KOHIIE KOTOpOHl MMeeTcs LIMpMa C Y3KOM ILIeNbio, a Ha JPYroM —
cobuparomas nun3a Li. Hlens Haxoautcest B pokyce auH3bl. [103TOMY pacxonsuiuiicss cCBeTOBOW MyYOK,
MONAAIOIIMI Ha JIMH3Y U3 ILENH, BBIXOAUT U3 HEE MapajliebHbIM IIyYKOM U MTaJacT Ha npusmy P.

Puc. 7. Cxema npu3smMeHHOTo crieKkTporpada

Tak kak pa3HBIM 4acTOTaM COOTBETCTBYIOT Pa3IMYHBIC MIOKA3ATENN MPETIOMIICHHS, TO U3 TPHU3MBI
BBIXOJIAT MapajiesibHble MyYKU pa3HOro IIBeTa, HE COBMAJAoNIUe Mo HampasieHuio. OHU MagaT Ha
muH3y Lo, Ha ¢oxycHOM paccTostHMM OT 3TOW JIMH3BI pacmojaraercst SKpaH, MAaTOBOE CTEKJIO WM
¢doromnactunka. Jlunza Ly ¢dokycupyer mapajuienbHble MYYKH JIyded Ha 3KpaHe, 1 BMECTO OJHOTO



M300pakeHUs] MLIeNU TOoJIydaeTcs Lenblid pan u3oOpaxenuid. Kaxmolt wacrote (TOuHee, y3KOMY
CIIEKTPAJIbHOMY HHTEpBaJly) COOTBETCTBYET CBOE M300pa)ke€HHME B BHJE LIBETHOM IMOJIOCKH. Bce 3tn
n300pakeHUs] BMECTE M 00pa3yloT CHEKTp. DHEepPrus M3Iy4YEeHUs BBI3BIBACT HAIPEBAHHE TeEla, IIOATOMY
JOCTaTOYHO M3MEPUTh TEMIEPATYpPy Tela U IO HEW CyIUTh O KOJMYECTBE NOIJIOLIEHHON B €IUHUILLY
BPEMEHH HHEPruu. B KauecTBe 4YyBCTBUTEIBHOIO 3JIEMEHTA MOXKHO B35Th TOHKYIO METAJIINYECKYIO
IUTACTUHY, IOKPBITYI0 TOHKHM CJO€M CaXXW, W 110 HarpeBaHUIO IUIACTUHBI CYIUTb OO0 3SHEPruu

HU3JIy4YCHUA B HaHHOfI YaCTH CIICKTpaA.

12. PasnoxeHue cBeTa B CIIEKTp B anmapare, n300pakEHHOM Ha PHCYHKE

1) SBJICHUU JUCIIEPCUU CBETA

2) SBIICHUM OTPa)KEHHsI CBETa

3) SIBJICHUM MOTJIOIEHHSI CBETa

4) CBOMCTBaxX TOHKOM JIMH3BI

13. JIBa cBuHuOBBIX mapa maccamMu T1 = 100 r u 12 = 200 r nBHXKYyTCA HaBCTpEUyy APYT

apyry co ckopocTsimMu vl = 4 m/c u v2 = 5 m/c. Kakyro KHHETHYECKYIO SHEPTHIO OyIyT UMETh IIapbl
1ocJie uX a0COITHO HEYIIPYroro coyaapeHus?

OTtBeT: JIxK.

14. Teno Maccolt 5 Kr ¢ NOMOLIbIO KaHaTa HAuMHAIOT PaBHOYCKOPEHHO IOAHUMATh
BEpPTUKAIbHO BBepX. Ha kakyro BbICOTy ObLI MOJIHAT Ipy3 3a 3 ¢, eciid cuia, JeHCTBYIOLas Ha KaHarT,
paBHa 63,3 H?

Ortger: M.

Omeemul
No zamanus 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14

Ortser 532 4 1 3 15| 2 14| 2 4 2 241 1 | 06 12

Kpurepuu ornieHuBaHUS
Bamanusa Ne 1, 5, 7, 11 ouenuBarorcs B 2 6aiuia, 3amanus Ne 13, 14 — B 3 Oajuia, a ocTalIbHBIE

3ananus — B 1 6amn. Uroro 3a paboty: 18 Gamnos.
Ornenka @» 3» «» «5»

Jwnanazon 6annos 0—7 8—11 12—15 16—18




TemaTn4eckoe INJIAHUPOBAHUE C UCIIOJB30BAHUEM OﬁopyHOBaHI/Iﬂ «Touka Pocta»

ITpunoxxenune 2

7 knace
[TmarnpyeMble pe3yapTaThl OCBOCHHSI OCHOBHOI 00pa3oBaTebHON
Hcnone3oBanue
IIpOrpamMMBI OCHOBHOTO o01ero odpazoBanus (B cootBercTBur ¢ PI'OC)
= obopymoBaHUs
YuusepcansHble yaeOHble nefictus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MerTampeaqMeTHbIe
n/m coJeprkaHne OKa ITpeameTHbIC €3yJIbTaThL:
P P P pesy. JImaHOoCTHBIE
pe3yNbTaThI pETYIATHBHBIE,
Ppe3yNbTaThI
KOMMYHUKaTHBHbIE,
MI03HABATEIIbHbIC
Odusuka 1 GU3NIECKUE METOIbI U3yUCHHS TPUPOJIHI (5 4.)
1. | JlabopaTopHas pabora IIpaBuna mosus- Hayuuts nsmeparts YMeThb: u3MepATh Perynarusnsle: mia- CamocrosrtensHocTh B | JImHeiika, jJeHTa

Ne 1

30BaHUS TUHEUKOM,
U3MEPUTENBbHBIM
UIHHIPOM
(MeH3ypkoit)u
TEPMOMETPOM. 3amuch
pe3ynbTara
HU3MEpEHUi.
Onpenenenue
MTOTPEITHOCTH
U3MEpEHUil.
JlaGoparopnas pabota
No 1. «M3mepenne
JINHBL, 00beMa 1
TEMIIEPATYPhI Tea»

JUTMHY TIPY TIOMOIITH
JIHHEHKH, 00BEM
KHJIKOCTH TIPH
MTOMOIIIA MCH3YDPKH,
TEMIIEpaTypy Tela npu
MIOMOIIH TEPMOMETPA,
3aIUChIBATH Pe-
3YIIBTATHI C YYETOM
MOTPENTHOCTH
HU3MEPEHUSI

JUTHHY TIPU TIOMOIIH
JIMHEHUKH, 00BEM
XKHUJIKOCTH B COCYIE
MIPH IOMOTIU
MEH3YpKH,
TEeMIepaTypy Teia mpu
ITOMOIIIA TEPMOMETPA;
3aIUCHIBATH PE3yIHTAT
B BUJIC TaOJIHIIBL,
(hopMynHpOBaTH
BBIBOJI O BBITIOJTHEHHOMN
pabote u
aHATM3UPOBATH
MOJIyYCHHBIC
pe3yabpTaThl

HHPOBATh CBOU
JIEHCTBUS B
COOTBETCTBUH C
[IOCTABJICHHOW 3a/1aueil
W YCJIIOBUSIMH €€
peanmu3aIum.
[To3HaBarenbHbIE:
OCYIIECTBIISTH
(duKcanuro
unpopmauu 06
OKpY’KaIOIIeM MHUpE C
TIOMOIIBIO
nactpymenToB 1 KT.
KommyHHUKaTHBHBIE:
OpTraHHU30BBIBAaTh
yaeOHoe
COTPYJIHHYECTBO H
COBMECTHYIO
JeATEeNIbHOCTD C
yUUTENEM U
CBEPCTHUKAMH;
paboTaTh
WHIAWBUIYAIBHO U B

rpynmne

MIpHOOPETEHNH HOBBIX
3HAHUU U
HNPaKTUYECKHUX
YMEHUH

MepHasi, U3MepH-
TeJbHBbIA
IWJINH]P,

TepMOMeTp,
JaTYHK
TeMIlepaTyphbl




Ne 3. «3mepenmue
Macchl TeJa Ha

PBIYAXXHBIX BECOB;
U3MEPATH MACCy TEJa,

OJICKTPOHHBIX BECAX»

MPEACTABIATh

MTOMOIITBIO BECOB;
CpaBHUBATh MACCHI TEJ

U YCJIIOBUSIMU €€

13 pa3JIMIHBIX

pean3aIum.

[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osare
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHHOCTHLE
Ppe3yNbTaThI pETYIATHBHBIE,
Ppe3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHHbIC
IlepBoHavaIEHBIE CBENICHHSI O CTPOCHHUH BemecTBa (5 4.)
2. JBUiKeHHE MOJIEKY.JI. Bpoynosckoe CcopmupoBats 3HaTb: OIpe/ICIICHHE Perynarusnsle: YOexxaEHHOCTD B KomnbioTep,
Huddysus. JBIDKCHUE. XapaKkTep 3HAHMS O IBIKCHUN TEMIIEpaTypHl, YUUTHIBATH BBIICIICHHBIC BO3MOXKHOCTH MHKPOCKOI
®ponrtaabHas JIBHKCHUS MOJICKYJL. MOJIEKYJI, SIBJICHUH eIMHULBI €€ YUHUTENIEM OPUCHTHPHI MO3HAHUS OHosoruyecKui,
JadopaTopHast Cpenssist CKOpOCThb Tuddy3um. M3MEepeHus, JIECTBUSI B HOBOM MIPUPOIBI KaIjis
pabora JIBHDKCHUS MOJICKYJL. HayuuTb: HaOmonaTh 0003HaueHHE; y4eOHOM MaTepuaie B MOJIOKA,
HAuddysus. Y OOBSICHSATD SIBJICHHE | OINpECIICHUE SBICHHS COTPYAHUYECTBE C pa30aBJIeHHOI O
Huddysus B razax, i dy3un; muddysun. yUUTENIeM. BOJOI
KHUIKOCTAX OOBSICHATH YMeTh: NPUBOJIUTH [To3HaBaTenbHEbIE:
Y TBEPIBIX TeNax. 3aBUCHMOCTH CKOPOCTH MPUMEpHI SBICHUMH, OTIPEAETATh MMOHATHSA,
3aBUCHMOCTD TETJIOBOTO IBW)KEHHUS | OOBSCHATH PE3YIBTATHI yCTaHaBJINBAaTh
CKOPOCTH MOJIEKYJI OT 9KCIIEPUMEHTOB, aHaJIOTHH; TOHUMATh
muddysun ot TEMITEPaTyPEI TIOJTBEPKTAFOIIIIX Ppas3IuYaus MEXIY
TEeMITEPaTypBhI Tesa; OOBSICHATD JBIDKCHUE MOJICKYJI; HCXOJHBIMHU (paKTaMH U
tena. Cpensss OTJINYNE TOHATHH OIIMCHIBATH SBJICHHUC THIIOTE3aMU JUTS UX
CKOPOCTb TEILIOBOT'O CpeHEN CKOPOCTH muddy3un, 0ObACHITH 00BsICHEHUS,
JIBIDKEHUS] MOJIEKYJI M | TEIUIOBOTO JBHUIKEHUS Ppa3HHUIY POTEKAHUsI TEOPETHYECKUMH
TeMmIneparypa MOJIEKYT nubdy3un npu MOJIEISIMU
Tena. OT MOHATHS CpeIHEH Ppa3MyuHBIX TeMIepa- U peabHBIMU
®poHTaNBHASL CKOPOCTH Typax U B Pa3iIMYHbIX 00beKTaMu
n1abopaTopHast MEXaHHYECKOTO arperatHbIX
pabora «Habmronenne JBKCHUS COCTOSIHUSIX
OpPOYHOBCKOTO MaTepHallbHOH TOUYKH
JIBIDKCHUSI
Bzanmonetictere Tei (22 4.)
3. Macca TeJia. Macca n e€ euHUIIBL. HayuanTs: YMeTb: IpUBOIUTH PerynstusHble: CaMOoCTOSITeIHOCTD B Ha6op Tea
JlabopaTopHnasi pagora | l3MepeHHe Macchl. aHaIN3UPOBATH MIPUMEPHI Tell TUIAHUPOBATh CBOU pUOOpPETEeHNH HOBBIX pa3Hoii Macchl,
Ne 3 PrruakHble BechI. YCTPOMICTBO U pa3IUYHON Macchl; JieficTBus B 3HaHUH U 3JIEKTPOHHBIE
JlabopaTopras pabora MIPUHITAI JCHCTBHUS U3MEPATH MacCy Tela C COOTBETCTBHUH C MIPAKTHIECKUX BeECHI
MOCTaBJICHHOM 3a/1auen YMEHUH

29



[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

Hcnons3oBanue
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHMHOCTHELE
Ppe3yNbTaThI pETYIATHBHBIE,
Ppe3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHHbIC
pE3yNbTaTh BEIIECTB OJJHOTO ITo3HaBartenbHbIE:
HU3MEPEHUH B BUAC 00BEMa, U3 OJHOTO OCYLIECTBIISATh
Ta0JIMIy; HAOIIOMATh U BeIIecTBa Pa3HOTO ¢buKcanuro
U3MEPSTh B MPOLIECCE 00BéMa; uHpOpMaUHU 00
9KCIEPUMEHTANBHOM (hopmynupoBaTh OKpY’KaIOIIeM MHUpE C
JCATCIBHOCTHU BBIBO/JI O BBITTOJIHEHHOM IMOMOIIBIO
pabote usactpymenToB 1 KT.
KommyHHKaTHBHBIE:
OpTaHU30BBIBATH
yaeOHoe
COTPYIHHIECTBO H
COBMECTHYIO
JeATENBHOCTD C
yUHUTENEM U
CBEPCTHHUKA-MU;
pabotath
WHAWBUJIYaAJIbHO U B
rpynmne
4. | MnorHocTh BemecTBa. | JlabopaTopHas paboTa Hayuunrts: YMeTb: HaXOAUTh PerynsatusHble: CaMOCTOATENIBHOCTE B HaGop Ten
JlaGopaTopHas paGoTa Ne 5. «3mepenue 3KCIIEPUMEHTAIILHO IUIOTHOCTb TBEPIIOTO IUTAaHUPOBATH CBOU MpHOOPETEHNH HOBBIX Pa3Hoii Maccel,
Ne 5 IUIOTHOCTH BEILECTBA | ONPEAENATH INIOTHOCTh TeJla ¢ IOMOILBIO JIEUCTBUS B 3HAHUU U MeH3ypKa,
TBEPAOTO TeNa» BEIIlECTBA TBEPOTO BECOB U MEH3YPKH; COOTBETCTBUHU C MPAKTHYECKUX 3JIEKTPOHHBIE
Tela; MpeACTaBIIsATh 3aIICHIBATD MOCTaBJIEHHOH 3a1a4eit yMeHUI BeCBHI
Ppe3yIbTaThI pe3yJIbTaTHI B BUIE 1 YCIIOBUSIMH €€
n3MepeHui B BUIE TaONnIpl; peanu3aIum.
TalmuIy (hopmymHpoBaTH [To3HaBarenbHbIE:
BBIBOJI O BBITTOJTHEHHOM OCYIIECTBIIATDH
paboTe u pe3ynbTaTax (dukcanuro

¢ yuéTtom
MOTPEIHOCTH
U3MEpEHUS;
MIPEICTABIIATh

nHpOpMauHu 06
OKPY’KalOLIeM MHUpE C
TTOMOILBIO
nHctpymeHnToB M KT.
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

naboparopHas paboTa.

YIOPYTOCTH OT

3HAHUA O CHJIC
ynpyrocty. Hayuuts

CHUJIBI YIIPYTOCTH.
YwMmern:

YUYHUTBIBATL BBIACJIICHHBIC

Hcnons3oBanue
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coliepKaHue ypoka ITpeameTHbIC pE3yJIBTATHI: TIHMHOCTHELE
pe3yIbTaThI pETYIATHBHBIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MO3HABATENIbHBIE
rpaduIecKu KomMmyHHUKaTHBHBIE:
3aBHCUMOCTb MacChl OpPraHU30BBIBATh
Tena oT ero 00bséMa yaebHoe
JUISL Pa3IIUYHBIX COTPYAHUYECTBO U
BEIIIECTB COBMECTHYIO
JeSITeTTbHOCTD C
yuuTeneM u
CBEPCTHHUKA-MU;
pabotats
HWHIVBUYaJIBHO U B
rpymnmne
5. PaBHogeicTByIOIIAS CnoxeHue cuil. Cdopmuposathb 3HaTh: ONpeaeIeHNe PerynstusHblie: CaMoCTOATENBHOCTD B [lItaTuB, peryar,
cuna. CIoeHHe CHIL. PaBHOnEHCTBYIOIIAS 3HaHUS O PaBHOJECHUCTBYIOIICH | yYUTHIBATh BHIJCICHHBIC | MPHOOPETCHUHN HOBBIX JUHENKa, 1Ba
®poHTaneHas cuil. CnoxeHue Cuil, PpaBHOACHCTBYIOLIEH CHIL YYUTENEM OPUEHTHPBI 3HaHUH U OJIMHAKOBBIX
nmabopaTopHas paboTa | AEHCTBYIOIINX BAOJNB CUIL YMeTh: HaX0UTh JIEHCTBUSL B HOBOM MPAKTHYECKUX rpy3a, 1Ba OJIoKa,
OZHOU MPSAMOI. Hayuuts: ckiaabiBaTh PaBHOJEHCTBYIOLIYIO y4eOHOM MaTepuaie B YMEHUH HUTb
®poHTaNBHAsA BEKTOPHI CHJI, CHJI, IEHCTBYIOIINX IO COTPYAHUYECTBE C HepacTsDKUMas,
nabopaTopHas JIEUCTBYIOIINUX BIIOJIb OJHOU MPSMON; YUYUTEIIEM. JIMHEWKa
pabora «IIpaBuna OJIHOM MPSIMOIA; n300paxarhb ITo3HaBaresbHbIE: M3MEpUTENbHAS,
CJIOKEHUS CUID» OTIpeNieNATh rpadudecku OTIpeNeNATh MOHATHA, JUHAMOMETP
PaBHOJEHCTBYIOLIYIO PaBHOAEHCTBYIOUIYIO | MCIOJIb30BATh 3HAKOBO-
CHJI, UCIIOIIB3YsI cuI CUMBOJIHYECKHE
MPaBUJIO CIOKEHHS CpeICTBa, B TOM 4HCIE
CHIl MOJIENHN U CXEMBI JUIs
peleHus 3ajad
6. | Cuna ympyroctu. 3akoH Cuna ynpyrocru. CdopmupoBathb 3HaThb: onpeaeeHue PerynstusHblie: CaMoCTOATENBHOCTD B [IraTus ¢
I'yka. ®ponTanbHas 3aBUCUMOCTb CHIIBI

pUOOpPETEeHNH HOBBIX

YUHUTEIEM OPUEHTUPBI 3HAaHUU U IpYy>XuH, Habop
YIUIMHEHUS Tela. HCCIIEI0BaTh CBS3b (hopMyHpOBaTH 3aKOH JIEHCTBUS B HOBOM NIPaKTUYECKUX IPY30B, JINHEHKA,
JKE&cTKOCTh NPY>KUHBL. MEXAY CHIION I'yka, paccunTsIiBaTh y49e0HOM MaTepuaie B YMEHUH JMHAaMOMETP
3axoH ['yka. YIPYIOCTH, MOZYJb CHUJIbI COTPYIHUYECTBE C
®poHTaNIbHAS BO3HHUKAIOIIEH NpH YIIPYTOCTH; YUYUTEIIEM.

Kperie>xoM, Habop
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

Tpenue B mpupoze u

MIPYKUHBI U
HU3MEpEeHUE CHIT
JMHAMOMETPOM.
Pemenue 3agau

IIpumeps! BnusHUA

JIMHAMOMETpa.
Hayuuts: uzmepsatsb
MOAYJb CHJIbI
JIMHAMOMETPOM;
HaOIrOHATh U
U3MEPSATH B TIPOIECCE
SKCHepPUMEHTAIbHON
JIEITEIILHOCTH;
MIPEICTaBIATh
pe3ynbTaThl
U3MEpEeHui B BUJIE
Ta0JIHI]

Hayautb: 00BACHATH U

JMHAMOMETDA.
YMeTh: n3MepsTh
MOJIYJIN CHJTBI
TSDKECTH, CHIIBI
YIPYTOCTH U Beca C
TIOMOIIBIO
JUHAMOMETDA;
CTPOUTH Tpaduxu
3aBHCHUMOCTH CHJIBI
TSKECTH OT MacCHI,
CHJIBI YTIPYTOCTH OT
YATHHEHUS

IEUCTBUS B
COOTBETCTBUHU C
IOCTaBJICHHON 3amadyen
W YCIIOBUSIMH €€
peanu3anum.
Ilo3HaBarenbHbIE:
BIIQJIETh PSIOM OOIIMX
IPUEMOB PELLEHUS
3amau.
KommyHHKaTHBHBIE:
OpraHHU30BBIBAaTh
yuebHoe
COTPYIHUYECTBO U

COBMECTHYIO
JIESITENIBHOCTD C
YUUTEIEM U
CBEPCTHUKAMHU;
paboTaTh
WHIAWBUIYAIBHO U B
rpymnme

Hcnons3oBanue
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coJeprkaHne OKa ITpeameTHbIC €3yJbTaThL:
P M P pesy. JImaHOoCTHBIE
Ppe3yNbTaThI pETYIATHBHBIE,
Ppe3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHHbIC
nmabopaTopHas paboTta | ynpyroii nedopmariim, n3o00paxkaTh [To3HaBaTenpHBIE:
«M3mepenne Y yIUIMHEHUEM TeTa rpaduIecKu CuIy OTIPECTATh TOHATHS,
3aBUCHMOCTH CHJIBI YIIPYrocT! WCTIONB30BaTh 3HAKOBO-
YIPYTOCTH OT CHUMBOJIUUECKHE
nedopmaru CpE/ICTBa, B TOM YHUCIIC
TIPYXKUHBD» MOJACIIN U CXCMBI IJIA
peuieHus 3a1a4
7. | JlaboparopHas pa6ora | Jlaboparopnas pabora Cdopmuposathb 3HaTh: YCTPOHCTBO U PerynstuBHbie: CaMoCTOATENHHOCTD B JAunamomerp ¢
Ne 6 Pemienue 3agau Ne 6. 3HaHUA 00 yCTpPOMHCTBE MIPUHIUIT JeHCTBUSA IUTAHUPOBATh CBOU MIPpHOOPETEHNH HOBBIX
«'panynpoBanue U IPUHIMIIE JeHCTBHSA

3HAHUH U
MIPAKTHICCKIX
YMEHUH

npeaesaoM
usMepenus 5 H,
NpPYKUHBI HA
IUIaHIIeTe, TPY3bI
maccoii mo 100 r

TCXHHUKCE.

JlabGoparopnas pabota

TPECHUA Ha IMTPOUECCHI,
IPO-UCXOANINE B

[IPUBOJIUTH IIPUMEPDI

YMeTs: onpenensiTh
ko3¢ puMeHT TpeHus

TIOJIOXKUTCIIBHOTO U

CKOJIBXKCHUSA TPU

PerynsatusHblie:
IJIAaHUPOBATh CBOU
JIEHCTBUS B

CaMOCTOSATENBHOCTE B
MPUOOPETEHNH HOBBIX
3HAHUU U

HepeBsHHbII
Opycok, Habop

Ipy30B,
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

Hcnons3oBanue
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coliepKaHue ypoka IIpeameTHbIe pE3yIbTaThI: TIHMHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MO3HABATENIbHBIE
Ne 7. HIPUPOJE U TEXHUKE. OTPHULIATEILHOTO MTOMOILHN COOTBETCTBUH C MIPAKTHYECKUX MEXaHU4ecKast
JlabopaTopras pabora BIIMSIHUS TPEHUS HA JIMHAMOMETPa; [IOCTABJICHHOM 3aa4yeit YMEHUH CKaMbsl,
Ne 7. «I3mepenue IIPOLIECCHI, TIPO- CTpOUTH Tpaduk U yCIIOBUSIMU €€ JUHAMOMETP
CHUJIBI TPEHUS UCXOJAIINE B TIPUPOJIE 3aBUCUMOCTH CHJIBI peanu3anuu
CKOJIBXKEHUS U TEXHUKE; U3MEPSTh TPEHUS OT CUJIBI [lo3HaBaTenbpHEbIE:
K03 PHUIIUCHT TPEeHUS HOPMAaJIbHOTO OCYIIECTBIIATh
CKOJIB)KEHUS, JIaBJICHUS ¢buxcanuio
HaOMoIaTh U uHpOpMAIIUH 00
HU3MEPATH B IpOLECCE OKpPY>KaIOLIEM MUpE C
JKCHEPUMEHTANBHON MTOMOILBIO
JIEeSITENbHOCTH; uHctpymenTos U KT
CpaBHMBATh, 0000IIATH KomMmyHUKaTHBHEIE:
U JIeNaTh BBIBOJIBL; OpPraHU30BBIBATh
HpPEJCTaBIAT yueOHOe
pe3yIbTaTh COTPYAHUYECTBO U
U3MEPEHUN B BUAC COBMECTHYIO
TabIHI JeSITeTTbHOCTD C
yuuTeneM u
CBEPCTHHUKA-MU;
pabotath
UHIVMBUYaJIBHO U B
rpymnmne
JlaBiteHUe TBEpIBIX TEI, JKUAKOCTEH 1 ra3os (18 4.)
9. JaBienne Hasnenue 1BEpabIX | ChopmupoBaTh 3namuv: onpenenaeHus Perynarusnsle: yuu- Pa3Burue nosnasa- Jatuyuk nasJe-

JKHAKOCTEH U ra3oB.
3akon IMackans.
@poHTAIbLHASA
JabopaTopHasi padoTa

Ten. JlaBieHue rasa,
€ro 3aBUCHMOCTE OT
TeMIepaTyphl 1
00BEMa raza.
Ilepenaua naBienus
ra3aMm u
JKAJIKOCTSAMH. 3aKOH
Tlackas.

3HAHUSA O JIABJICHUH
JKUJKOCTEH 1 Ta30B,
3akoHe [lackas.
Hayuuts: Habmonath
SIBIICHUE TIepeiaun
JIaBJICHMS JKHUJIKOCTSI-
MH; OOBSICHATD
3aBHCHUMOCTD

JIaBJICHUS, TUIOTHOCTH,
CHJIBI, UX 0003HAYCHUS
U €IUHUILIBI
HM3MEPEHUs; IPUINHY
JIaBIICHUS ra3a; 3aBU-
CHUMOCTb JaBIICHHUS OT
TEeMIIePaTypsl, TIIOT-
HOCTH; POPMYIHPOBKY

TBHIBaTh BBIJICTICHHBIC
YUHUTEIEM OPHEHTHPHI
JEUCTBUS B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUYUTEIIEM.
Ilo3HaBarenbHbIE:
OINPCACIIATE TOHATHA,

TENBHOTO HHTEpeca K
¢dusnke

HMSI, IITATHB, pa-
004yasti EMKOCTb,
TpyOKa, TuHelKa
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

Hcnons3oBaHue
MIpOrpamMMBbI OCHOBHOTO 00111ero oopasoBanus (B cootBercTBUr ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/n coJiep KaHue OKa IIpenmeTHBIC €3yIbTaThI:
p yp P pesy. JImaHOCTHEIC
pe3yNbTaThI PEryISITUBHBIE,
pe3ynbTaThl
KOMMYHUKATUBHBIE,
MMO3HaBaTEIIbHEIC
®poHTaNbHAs JaBJICHUS Ta3a OT 3akoHa ITackamns. HCITOJIE30BaTh 3HAKOBO-
nmabopaTopHas paboTa | TeMmepaTyphl 1 Ymems: omuceiBaTh CHMBOJIMYCCKUE
«3axon ITackans. KOHLEHTpPALUU €ro SIBIICHUE JABJICHUS T'a- | CPEACTBA, B TOM YHCIIE
Ormpenenenue MOJIEKYJI; 3a Ha OCHOBE IOJIOJKE- | MOJENH M CXEMEI IS
JAaBJICHUS )KUJAKOCTW» | aHAJIU3UPOBATH U auiit MKT; 00bsACHATH pelieHus 3ana4y
OOBSCHSTH SIBJICHUSI C 0COOEHHOCTH Tiepea-
HCIIOJIb30BaHUEM Y{ aBJIICHUS KUIKO-
3akoHa Ilackans CTSIMM Y ra3aMu Ha OC-
HOBE MOJIOKECHHUH
MKT; npuBoauTh
MIPUMEPBHI,
WUTIOCTPUPYIOLIHE 3a-
koH [lackans
10. JlabopaTopnas padora | JlaboparopHas pabora | Hayunts m3mepsaTsb PerynsatuBHsie: CamocTosTenbHOCTh B | JIluHamomertp,
Ne 8. Ne 8. «3mepenue BBITAJIKUBAIOLILYIO IJIaHUPOBATh CBOU mprOoOpPETEHNH HOBBIX | IITATHB
BBITAJIKUBAIONIEH CHUJT JIEWCTBUS B 3HAHUH U HUBEPCaAJIbHBIN
y Ymemuw: npoBOIUTH y pv ’
CHUITBI» COOTBETCTBHH C MPAKTUYECKHUX MEPHBIN IIWIHHIP
9KCHEPUMEHT IO 00- N . .
MOCTaBJIECHHOM 3a7jaueil | yMeHHit (MenH3ypka), Tpy3

HAPY>KEHHIO BBITAJIKHU-
BAlOIIE CUJIBI, BBISIB-
JICHHUIO 3aBUCHMOCTH
Moxyns F, oT py 1 V7;
3aMUCHIBATH PE3yIIbTa-
TBHI U3MEPEHUH B BUC
Tabmu, GopMyITHPO-
BaTh BBIBOJI O BBITION-
HEHHOI padoTe U pe-
3yJIbTaTax C Y4ETOM
MMOTPEITHOCTH U3Me-
peHust

U YCIIOBHSIMH €€
peann3aIum.
ITo3naBarenbHbIE:
OCYIIECTBIISITH
(ukcanmro
nHpOpPMALUH 00
OKpY’KaloIlleM MHUpe ¢
TIOMOIIBIO
uHctpymenTos U KT.
KoMMyHuKaTUBHBIE:
OpPTraHU30BHIBATH
yaeOHOe
COTPYAHUYECTBO U
COBMECTHYIO

HAJTMHAPUYECKU N
U3 CTal, Ipy3
HAJTMHAPUYECKU N
13 aJIOMUHUEBOTO
cIUIaBa, HUTh
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON

Hcnons3oBanue
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)
> 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeamMeTHbIe
n/m coliepKaHue OKa IIpenmetHsbie €3yJIbTaThI:
p M P pesy JImaHOoCTHBIE
pe3yIbTaThI PEryISITUBHBIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MO3HABATENIbHBIE
JESATEIBHOCTD C
YUUTENEM U
CBEPCTHUKAMU;
paboTath
UHIUBUAYAJIBHO U B
rpymmie
11. Ha60paTopHa;1 pa60Ta Ha6opaTopHas{ pa60Ta C(l)OpMI/IpOBaTL Buamv: yCIoBHs, IIpU PerynﬂTI/IBHLIe: ia- CaMOCTOSITEILHOCTE B III/IHaMOMeTp,
Ne 9. Ne 9. «Mzyuenue 3HaHUS 00 YCIOBHAX KOTOPBIX TENO TOHET, HUPOBATH CBOH JACH- NPHOOPETCHUH HOBBIX | IITATHB YHUBEP-
yC/IOBUH IABAHUA | apapus Tena. BCIUIBIBAET, [IaBAET CTBHS B COOTBETCTBHMM ¢ | SHAHHH U CaJIbHBIN, MCP-HbIN
Texa» HayuuTs: BHYTpH WU MOCTaBJICHHOM 3aJ1aueh HpaKTHj{eCKHX LHTMHADP
.. YMEHHHI (MeH3ypka), rpy3
paccunThIBaTh Ha IIOBEPXHOCTHU U YCIIOBHSIMHU €€ .
HIKOCTH LHUIAHAPUYECKUH
BBITAJIKMBAIOLIYIO v A . peanmu3anuu. 13 CHEIMATLHOTO
CUIIy U CHITY TSKECTH, Mmembs. IIPOBOAUTH KOMMyHI/IKaTI/IBHLIe. IIACTHKA, HUTD,
3KCIIEPUMEHT I10
HCCIICA0BATh YCJIOBUA P . OpraHn30BbIBATH II0BapEeHHast COJIb,
IUIaBaHUS TeJa; NPOBEPKE yCIOBUU yaeOHOe najo4ka Jjs
OOBSCHATH TPUINHBI IJ1aBaHuA TEIL, COTPYJHUYECTBO U IepeMeINBaHNs
IJIaBaHMs TEJl 3aIUCBIBaTh COBMECTHYIO
PpE3yJbTaThl B BUIC JIeATEILHOCTD C
TabTHIIE, yauTeNneM U
opmymmpoBath CBEPCTHHUKAMHU;
BBIBO/J] O BBIIIOJTHEHHOM paGotarhb
paboTe ¥ Pe3yNbTaTax | yy JMBHLYalIbHO 1 B
¢ y4€TOM rpymme
HOrPELIHOCTH
Pabora u momHOCTH. DHeprus (15 4.
12. | JlaboparopHas pabora CaMOoCTOSITeTHHOCTD B

Ne 10

Jlaboparopnas paboTa
Ne 10. «3y4denue yc-
JIOBUSA PAaBHOBECHA
peryara»

Hayuuts: HaGmo1aTh,
M3MEepSTH U 000011aTh
B TIIpoOIIeCcCe JKCIe-
PUMEHTaJIbHOM

TS TEILHOCTH,

Ymems.: cobupath
YCTaHOBKY IO OITHCa-
HUIO, POBOIUTH IKC-
MIEPUMEHT 10 TIPO-
BEPKE YCJIOBHSI PaB-

PerynsatuBHeble: mia-
HHUPOBAThH CBOU JEH-
CTBHSI B COOTBETCTBHUH C
TIOCTABJIEHHOM 3a/1aueil
U yCJIOBUSIMU €€

proOpeTEeHNH HOBBIX
3HAHUM U IpaKTH4e-
CKHMX YMEHUHI

Priuar c kperuie-
HUSMH I TPY30B,
Habop TPY30B MO
100 r, nEHAMOMETD
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)

Yuusepcanbuble yueonsie aeiicteust (YY)

Hcnons3oBanue
000pyI0BaHUS

J\j’g Tema OcHoBHOE IleneBas ycraHOBKa . MeranpeameTHbie
n/m cozep KaHue oKa €METHbIE €3yJbTaThl:
’ P plZ:*.yanaTbI pSFyJ}I/HTI/IBHbIC, JlmanocTHEIe
KOMMYHUKATUBHBIE, PE3yIIbTaTE!
[I03HABATEJIbHbIE
CHUCTEeMaTH3UPOBATh U | HOBECHUSA pblYara; peanu3aium.
0000mare 3aMKChIBATh PE3yJib- ITo3HaBaresbHbIE:
MOJIy4YEHHbIE 3HAHMUS, TaThI B BUJIC TAOJUIIBI; | OCYIICCTBIIATH (PHKCA-
MpEeJCTaBIATh (dopMyarpoBaTh o nHdopmannu 06
pe3yNbTaThl U3- BBIBOJI O BBIMIOJIHEHHOM | OKpY>KaroIllleM MUpE C
MEpEHMI B BUIE paboTe u pe3ynpTaTax | MOMOIIBIO HHCTPY-
TaOIHUIL ¢ Y4€TOoM mentoB U KT.
MOTPEIIHOCTH KoMMyHuKaTUBHBIE:
HU3MEPEHUs OpraHU30BBIBATH
yaebHoe
COTPYIHUYECTBO U
COBMECTHYIO
JIESTENIBHOCTD C
YUUTEIEM U
CBEPCTHHUKA-MU;
paboTaTe HHINBH-
JyaJIbHO U B IpyMIie
13. IIpumenenue npasuia binok. [ToaBuHbIi U Cdopmuposathb 3HaTh: YTO TAKOE PerynsatuBHsle: CaMoCTOATENHHOCTD B TlonBuxHBIN U

paBHOBECHS pbluara K
610Ky. «3010TOC
MIPaBUJIO» MEXaHUKH.
®poHTaNIbHAS
nabopaTopHas paboTa

HETIOABIDKHBIN OJIOKH.
PaBeHcTBO paboT mpu
HCTIOB30BaHUH
MPOCTHIX
MEXaHU3MOB.
«30J0TOE TIPABHUIIOY
MCEXaHUKHU.
®poHTaNbHAS
naboparopHas pabota
«3yueHune
INOABHXXHBIX U
HETIOABIDKHBIX

3HAHMS O BHIMTPHIIIE
cwi. HayuuTs:
HCCIE0BaTh IPUIMHBI
HEBO3MOXHOCTH
BBIUTPHIIIA B CHJIC B
HETIO/IBM)KHOM OJIOKE 1
BBIMTPBIIIA B CHIIEC TIPU
HCTIONb30BaHUS
MOJABHYKHOIO OJIOKA;
BBIYUCIIATH 3HAYCHUS
(hU3NIECKNUX BEIMYHH,
HCTIONB3Ys «30J10TO€

BEINTPHIII B CHJIE,
JaBaeMBbIi
IMOJABMYKHBIM OJIOKOM.
YMeTh:
(hopMynrpoBaTh
«30JI0TOE TIPABUIION
MEXaHUKHU

YYUTHIBATH BBHIICICHHEIC
YYUTENeM OPHUCHTHPEI
JIENCTBHS B HOBOM
y49e0HOM MaTepuale B
COTPYAHHUYECTBE C
YUUTENEM.
ITo3HaBaTeabHEIE:
onpeglensm) TIOHATHSA,
HCIIOJIB30BaTh 3HAKOBO-
CUMBOJINYECKHUE
CpelCTBa, B TOM YHCIIe
MOJICIIA M CXEMBI IS

MprOOpPETEHNH HOBBIX
3HAHUH U
MIPAKTHICCKIX
YMEHUH

HENOIBUKHBII
ook, Habop
Tpy30B, HATH,
JTUHAMOMETD,
IITaTHUB, TUHEHKA
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[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
IIpOorpaMMbl OCHOBHOT'O 0011ero oopasosanusi (B cootBerctBuu ¢ PI'OC)

Yuusepcanbuble yueonsie aeiicteust (YY)

Hcnons3oBanue
000pyI0BaHUS

J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MeranpeameTHbie
n/n coliepKaHue OKa €METHbIE €3yJbTaThl:
’ P pl;3yanaTbl pepI‘yJ}I,ﬂTI/IBHbIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MO3HABATENIbHBIE
6710K0BY» MPaBUJIOY» MEXAHUKHU pelenus 3agad
14. JlaGoparopHas pabota | JlaGopatopHas pabota | HayuuTs: usmepsrh Ymemuw: cobuparb PerynsarusHsble: mia- CamocrostensHocTs B | IllTatus, MmexaHu-
Ne T1. Ne 11. «M3mepenue KII/I HakIOHHOM IIO- | YCTaHOBKY IO ONHUCa- HUPOBATh CBOU JAEH- IpUOOPETEHNH HOBBIX | 4ecKas CKaMbs,
KIIJI npu nonséme CKOCTH; HaOJIIO1aTh, HUIO; TIPOBOAUTH 3KC- CTBHSI B COOTBETCTBUM C | 3HAHUH U MpaKTHye- OpyCoK ¢ Kpro4-
TeJla 0 HAKJIOHHOU U3MEPATH ¥ 0000111aTh | MEPUMEHT IO OTpe/e- MOCTaBJICHHOM 3a1a4eit CKUX YMEHHUU KOM, JIMHEHKa,
IIJIOCKOCTH» B MPOIIECCE IKC- nenuto KI1/] npu U YCIIOBUSIMU €& Ha0Op IPy30B,
HNEPUMEHTANBHON noabEMeE Tela 1o Ha- peanu3anum. JTUHAMOMETP
JIESITETbHOCTH; KJIOHHOW INTOCKOCTH; Ilo3HaBarenbHsIE:
CHCTEeMaTH3UpOBaTh M | 3alHCHIBATh Pe3yibTa- | OCYIIECTBIATH (pHKca-
00001I1aTh MoITY- THI I3MEPCHUH B BHAC | IHIO HHPOpPMAIUH 00
YCHHBIC 3HAHUS; TabIHIBL; POPMYITH- OKpY’KaloIleM MHpE C
IpPEICTaBIATh pOBAaTh BBIBOJ O BBI- MIOMOILBIO HHCTPY-
pe3yJbTaThl U3- MTOJTHEHHOU paboTe u menrtoB U KT.
MEpPEHUil B BUJE pesynbTarax ¢ yaérom | KoMMyHHKaTHBHBIE:
TabIHI MOTPEIHOCTH U3Me- OpraHU30BBIBATh
peHus yueOHOe coTpy-
HUYECTBO U COBMECT-
HYIO JESTEIBHOCTD C
YUUTEJIEM U CBEP-
CTHUKaMu; paboraTb
WHINBUAYAJIBHO U B
rpymme
8 kinacc
No OCHOBHOE Ienesas yeraoBka [Tnarupyemblie pe3yabTaThl OCBOSHHS OCHOBHOW 00pa30oBaTeIbHOM HelOMb30BaAHME
i Tema cojepKanue ypoka MIPOrpaMMbI OCHOBHOTO 00111eT0 00pazoBanus (B cootBeTcTBUU ¢ PI'OC) 0BopynoBaHuA

IIpenmverHbie

YuuBepcasipHble yaeOHbIe nefictus (YY)
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pe3yabTaThl MertamnpeameTHsle
€3yJIbTaThI:
pEFyJ}II}[TI/IBHbIC, JlminocTiste
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MO3HABATENIbHBIE
TeroBeie sBienus (15 4.)
TenJjioBoe TennoBoe IBUKEHUE. CdopmupoBats 3HaTh: ONpeeICHUE Perynarusnsle: PasButue JlaGopaTopHblit
JBUKEHHE. TepmonuHaMudeckas 3HaHUs O TEIUIOBOM TEIUIOBOTO JIBMKCHHUS, | YUHUTBHIBATh BBIICICHHBIC MO3HABATENBHOTO TepMOMeTp, AATYHK
Temnepatypa cucrema. CocTostHUE U JBIKEHHH, TEIIOBOTO YYUTENEM OPUEHTHUPBI uHTEepeca K (HU3HKe TeMIepaTyphbl
apaMeTPhl COCTOSHUS TeMnepaType. paBHOBecCHS, JIEICTBUSL B HOBOM
TepPMOAUHAMUYECKON Hayuuts: onpenenars TeMIIepaTypsl; y4eOHOM MaTepuaie B
cucteMsl. Temnosoe LIEHY JIeNeHUs IIKaNbl | €AUHHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBeCHE. TEPMOMETPA; o0o03HaueHNE yUUTENIeM.
Temneparypa kak HU3MEPATH TEMIIEPATYPBI, Ilo3HaBarenbHbIE:
rapaMeTp COCTOSHUS TeMIepaTypy; YCTPOMHCTBO U OTIpeNIeNIATh OHATHS;
TEPMOANHAMHYECKON HNEPEBOIUTH 3HAUCHUE MIPUHIUIN JEUCTBUSA MIOHMMATh Pa3NIN4Us
cucteMsl. M3mepenne TeMIepaTyphl U3 TepMOMETpa. Y METh: MEXKTy UCXOTHBIMU
TEeMIEpaTypshl: rpagycos llenscus B UCTIONB30BaTh IPH (hakTaMH U TUIIOTE3aMH
TEPMOMETp, LIKaIa rpagycsl KenbBruna OIHCAHMH TEIIOBBIX JUISL UX OOBACHEHUS,
TEPMOMETPA, SIBIICHUH TIOHATHS: TEOPETHIECKUMU
TEPMOMETPHUECKOE TePMOANHAMHYECKON MOJIENAMU U
TeNo, pernepHble TOUKH. CHCTEMBI, COCTOSTHUS peabHBIMU 00BEKTaMU
[Ixana Lenscus. TepMOJUHAMUYECKON
IlIxaner dapenreiita u CHUCTEMBI, ITAPAMETPOB
Peomtopa. AGcomoTHas COCTOSTHUS
(TepMoMHAMUYECKas) TepMOAUHAMUYECKON
IIKaja TeMIepaTyp. CHCTEMBI; IPUBOIUTH
AGCOIOTHBIN HYITb MPHUMEPHI TEMIOBBIX
temmeparyp. Cps3b SIBIICHUH,
MEX]ly TEMIIEPATypOH JKCHEPUMEHTOB,
o mkane Ilenscus u no HOATBEPIKIAOIINX
abcoroTHOM 3aBUCUMOCTb
(TepMOAMHAMUIECKOM) TeMIEepPaTypsl OT
mkazie. JleMmoHcTpanus CKOPOCTH JIBUKECHUS
«M3mepenune MOJIEKYJ
TeMIepaTypbI»
BryTpenssisa Kunernueckas u CdopmupoBatb 3HaTh: ONpeaeeHNe PerynsatusHblie: CaMOCTOATEIEHOCTE B Jemoncrpanus
sHeprus. CocoOsl | TMOTCHIMABHAS SHEPTHA. | 3HAHWSA O BHYTPEHHEH | BHYTpEHHEW PHEPTUH, | yYUTHIBATH BHIIEICHHBIE | MPHOOPETEHHH HOBBIX «3menenne
W3MEHEHNS Cogepirenne paboTsl SHEpTHUH, crrocodax SBJICHUSA yYUTENeM OPHUEHTHPEI 3HaHUH 1 BHYTPEHHEH SHEPTHH
BHYTPEHHEH CXKATBIM BO31YXOM. HU3MEHEHHUS TeIIonepeauy; JIeIiCTBUSL B HOBOM MIPAKTUYECKUX TeNna Ipu TPEHUU U
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka IIpenmeTHbIe pE3yIbTaThI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
SHEPrHU BuyTpenHnsas sHeprusi. BHYTPEHHEH SHEPTUH. | CIUHMIBI N3MEPEHHUA M | y4eOHOM MaTepHaie B yYMEHHHI yaape»: 1aT4UK
YcnoBHoe o6o3HadeHne | HayduTb: 0OBACHATH o0o3HaueHHne COTPYAHUYECTBE C TeMIeparypsl, ABe
U €IMHHLIA BHYTPEHHEN U3MEHEHNE BHYTPEHHEHN YHEPIHH, YUUTENEM. AOCKH, iBe
9HEepruu. 3aBUCUMOCTh BHYTpEHHEH sHepruu CIOCOOBI ITo3HaBaTenbHbIE: CBHHIIOBBIE
BHYTpEHHEH sHepruu Tesa Ipu TeIUIoNepe1auH. ONpeNeNnaTh MOHATHS, TUIACTUHKH,
Tena OT €ro Terulonepenade u YMeTh: ONuCHIBaTh co3JaBaTh 0000IEHH S, MOJIOTOK
TeMIepaTypbl, MacChl U | paboTe BHELUIHUX CHUJ; | MpOIEcC IPeBpalleHUs yCTaHaBJIUBATh
OT arperaTHOro aHAJIU3UPOBATh SHEpPIruu Ipu AQHAJIOTUH; IOHUMATh
coctosiHus. CriocoObI SIBIICHHE B3aMMOJICHCTBHH Tell, pasau4ms MeXIy
U3MEHEHHS BHYTPEHHEN TEIUIONEpEIayu; U3MEHEHHUS SJHEPTUU HCXOJHBIMHU (paKTaMH U
SHEPIUU Tena: CPaBHUBATH BHIbI IIPHU COBEPLICHUN TUIIOTE3aMU ISl UX
coBepIIeHHE PaOOTHI U TEIUIONEpEIayu; paboTHI 1 00BACHEHUS,
TeIIoneperada CaMOCTOATENBHO TeIIonepenaue; TEOPETHIECKUMU
pa3pabaTbIBaTh, MPHUMEHSATH 3HAHUS O MOJIENAMU U
IUTaHUPOBATh U BHYTPEHHEH SHEprUM | peaJbHBIMU 00BEKTaMU
OCYILECTBIISATh criocobax eé
HKCIEPUMEHT I10 HN3MEHEHHS B
U3MEHEHHUIO Pa3IMYHBIX CUTYaIUAX
BHYTPEHHE!N 3HEPTUU
3. Kongexnus. KoHBeKIHs B KUIKOCTAX CcopmupoBats 3HaTh: OIpeeseHe PerynsatusHble: PasButue JdemoHcTpanus
N3aydenne u razax. [lepeHoc 3HaHUs O KOHBEKIIUU SIBIICHUM KOHBEKIIMH, | YYUTHIBATH BBIICICHHBIE MO3HABATENBHOIO «Ilornomenne
BEIIECTBA IPH U M3JIy4EHHH. U3Ty4EHUs. YYUTENEM OPUEHTUPBI nHTEepeca K (pU3HKe CBETOBOI1 JHeprun»:
KOHBEKIIUH. HayunTs: Habmonath YMeTh: NIPUBOAUTH JIEHCTBUSL B HOBOM IBa
O6pazoBaHue BETPOB. KOHBEKI[IOHHBIE MIPUMEpPHI KOHBEKIUN U | y4eOHOM MaTepHaie B JaTYHKA
Wznydenue sHepruu MOTOKH B XKHUJIKOCTIX U3Iy4YEHHUS; COTPYAHUYECTBE C TeMIepaTyphbl,
HarpeThIMU TEJIAMH. 1 Tazax; OOBSICHATH pacmo3HaBaTh YUUTENeM. JIamna, JJucT 0eJ1oii
3aBHCHMOCTB SHEPTUH MEXaHHU3M KOHBEKILIHIO U Ilo3HaBarenbHbIE: U 4épHoii Oymaru,

W3JIyYeHHS OT
TeMIepaTyphbl Teja.
CpaBHeHHE H3ITy4YCHUSA
(TIoTTIOMIIeHNS) SHEPTHH

KOHBECKINHU, IPUINHY

Pa3IM4YHOM CKOPOCTH

KOHBCKIIMH B ra3ax U
KUIOKOCTAX,

M3ITydeHUe cpeau
JIPYTUX BUJOB
TeIIoNEPEIadm.
OnuceIBaTh MEXaHU3M

Ol'Ipe}leJ'[SlTI) TIOHATHSA,
co3gaBaTh 0000IIEHMS,
YCTaHABJIUBATh
AHAJIOTI'UHu

CKOTY
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KOJIMYECTBO TE-TUIOTEI,
HEOOXOIUMOE IS

undopmauu 06
OKpYXKaIoLIeM MHpE C

HarpeBaHus BOABI U TIOMOIBIO
BBIACIISIEMOE €10 IIPU unctpymento 1 KT.
OXJIQXKICHUH; KoMmMyHUKaTHBHBIE:
HEpaBEHCTBA 3TUX OpTraHU30BBIBATH
KOJIMYECTB TEIUIOTHI yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITeTTbHOCTD C
yauTeNneM u
CBEPCTHUKAMH;
paboTaTh

[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
4EPHOH U CBETIION CPaBHMBATbH SBICHUS nepeiadd SHEPTUH
MIOBEPXHOCTSMH TEIL. KOHBEKIIH U JaHHBIMH CTIOCO0aMu
YceTpoicTBO TEpMOCa. U3ITy4EHUS;
Ponb m3nyuenus u Ha0moaaTh
JPYTUX BUIOB HU3MEHEHUe
TEIUIONIepelauy B )KU3HU | TeMIepaTypsl Teja,
pacTeHUil U JKUBOTHBIX 00yCIIOBIICHHOE
MIOTJIOIEHHEM
CBETOBOTO M3IIyYCHHUS
4, JlabopaTopHas JlabopartopHas paboTa Hay4wurts: 3HaTh: YCTPOWUCTBO U Perynarusnsle: CaMoCTOATENBHOCTD B JaTunk
padora Ne 1. Ne 1. «CpaBHeHue UCCIIE0BATD SIBJICHUE MIPUHIUIN JEUCTBUSA IJTaHUPOBATh CBOH pUOOPETEHNH HOBBIX TeMIepaTyphbl,
KOJIMYECTB TEIUIOTHI IPH TeTI000MEeHa Ipu KaJOpUMETpa. JIeHCTBUS B 3HaHUH U TepMoOMeTp,
CMEIINBAaHUN BOJBI CMEUINBAaHUN YMeTh: IpOBOIUTH COOTBETCTBUH C MPAKTHYECKUX KaJopuMeTp,
pa3Hoil TeMIepaTypb» XOJIOHOH M ropsiuel | HaOIIOASHHMS Ipoliecca | MOCTaBIECHHOH 3amadei yYMEHUHI MepHbIH HMJIHHIAP
BOJIBI; BBIYUCIISATD TEIUIONEpeIauH; U YCIIOBUSIMH €€ (MeH3ypKa),
KOJINYECTBO TEIUIOTHI U3MEPATh peanu3aium. J1abopaTopHbIe
TeMIIepaTypy ropsaeit ITo3HaBaTenbHEbIE: CTaKaHBbI, FropsiYas
U XOJIOJ-HOI1 BOJIBI, OCYILECTBIIATh U X0JIOJHAsl BOJIA
paccuuThIBaTh (bukcanuio
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHBIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
HWHIVMBUIYaJIBHO U B
rpymnmne
5. JlaGopaTopHas JlabopartopHas pabota Hayuuts: nuzmepars YMeTs: HaOIrOIATh Perynarusnsle: CaMOCTOSITENIFHOCTD B Jatuuk
padora Ne 2. Ne 2. «3mepenue YACIbHYIO mpouecc IJIAHUPOBATh CBOU IPUOOPETEHNH HOBBIX TeMIlepaTyphl,
YACIbHOU TEII0EMKOCTH TEIIOEMKOCTh TEIIONEPENaYu; JIEUCTBUS B 3HAHUU U TEepMOMeETP,
BEIIECTBAY BEIIIECTBA; BBIYUCIIATH paccuuThIBaTh COOTBETCTBUH C HNPaKTUYECKHUX KAJOpUMeTp,
NOTPELIHOCTD KOJIMYECTBO TEIUIOTHI, [IOCTABJICHHOW 3a/1aueil YMEHUH ropsiyasi m
KOCBEHHOTO HeoOxoauMoe Juis U yCIIOBUSIMU €€ X0J10/1HAs BOJA,
U3MEpEeHus yAeIbHOM HarpeBaHUs BOJBI U peanu3arum. MepHBbIi IMINHAP,
TETIOEMKOCTH BBLIENAEMOE U Ilo3HaBarenbHsIE: rpy3
BEIIECTBA OXJIQXKICHHUH Tela, OCYILECTBIISATh NMJIMHIPUYeCKHii ¢
MIPUMEHATH ypaBHEHHE ¢buxcanmio KPIOYKOM, HUTb,
TEIUTOBOTO OanaHca nHdpopmannu 00 3JIEKTPOHHBIE BEChI
JUISL OIIPEJENIECHUS OKPY>KaIOLIEM MUpE C
YAEIbHOH TEIIOo- MTOMOILBIO
€MKOCTH BEILECTBA nactpymenToB 1 KT.
KommyHHKaTHBHBIE:
OpTraHHU30BBIBATh
yuebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JESTENBHOCTD C
yUUTENEM U
CBEPCTHUKAMH;
paboTats
UHIVBUYaJIBHO U B
rpymnme
W3meHeHne arperatHeix cocTosiHM BemecTna (11 4.)
6. IInaBnenue u [InaBnenue TBEPABIX CdopmupoBatb 3HaTh: ONpeaeeHNe PerynsatusHblie: PasButne ®poHTANbHASA
OTBEp/ICBaHHE ten. Temmepatypa 3HAHUS O TUIABJICHUH SBJICHUH IJIABJICHUS, | YYUTHIBATH BBIICICHHBIC MO3HABATEJILHOTO JaGopaTopHas
KpUCTAIMUECKUX | IuaBieHus. OObsICHEHUE 1 OTBEPICBAHNHT OTBEp/ICBaHUS, yYUTENeM OPHUEHTHPEI uHTepeca K pU3HuKe padora Ne 1.
BEILIECTB. npolecca MIaBICHUs C BEIIECTB. TEeMIIepaTyphl JICHCTBUSL B HOBOM «Omnpenenenne
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka IIpenmeTHbIe pE3yIbTaThI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
DpoHTAIBHbIE TOYKH 3pEHUS HayunTs: HaOmonaTh | IUTABICHHMS, YICIBHON yueOHOM MaTepHaie B yaeJIbHOIi TeNnJI0ThI
JabopaTopHble MOJIEKYJISIPHO- 3aBHCUMOCTh TEIUIOTHI MJIABJICHUS; COTPYAHUYECTBE C IUIABJIEHUS JbIa»:
padoThI KHHETHYECKON TEOPHU TeMIepaTypsl €IMHULLY U3MEPEHHUS YUUTENEM. JaTYHK
CTPOEHUS BEIECTBA. KPHUCTaJITIYECKOTO YIEIbHO TeTIOTHI ITo3HaBaTenbHbIE: TeMIepaTyphl,
Kpucrannusanus. BEILIECTBA IIPU €T0 IUIaBJICHUA U €€ ONpeNeNnaTh MOHATHS, KAJIOPHMETP, cOCy
Temneparypa IUTaBJICHUN (bu3UIECKUI CMBICIT; HCTIONB30BaTh 3HAKOBO- € TAIOLIUM JILAOM,
KpHUCTAJUTU3aLUN. (xpucTamnu3anuy) or | (GopMyiy Aus pacuéra CUMBOJHMYECKHE cocya ¢ BOJOi,
IInaBnenue u BPEMEHH; BEIUUCIIATE | KOJIWYECTBA TEIUIOTHI, CpeICTBa, B TOM YHCIE 3JIeKTPOHHBIE BeChl.
KpHCTaJUTU3aINsA KOJINYECTBO TEILTOTHI HEO0OX0ANMOTO UL MOJIENHN U CXEMBI, IJIs ®ponTaIbHAA
aMOp(HBIX TEIl. B Ipoliecce IUIaBICHHUS peleHus 3agad J1abopaTropHasi
VY neneHas TemoTa TeIUIoNnepeadyu pu KPUCTAJZINYECKOIO padora Ne 2.
IUIaBICHHSA: YCIOBHOE IUIaBICHUN U BEIIECTBA U «O0pa3oBanne
o0o03HaueHHe, eANHHUNA KpHUCTaJTU3alHH; BBIIENAIOLIETOCS IPU KPHCTAJLIOB»:
n3MepeHus, GU3NIECKui OIpENENATh 10 €ro OTBEPJCBAHNU. MHKPOCKOII,
cMbic. Popmyna i Ta0nuIe 3HAUCHUS YMeThb: NOJIb30BaTHCS npodupKa ¢
pacyéra KoJIfuecTBa TeMIIepaTypsl TabNMIaMU 3HAYEHHH HACBILIEHHBIM
TEIUIOTHI, HE0OXOIUMOT0 IUTaBIICHUS U TeMIIepaTypsl pacTBOpoM
ULl TIIaBJICHUS Tela. YAETBHO TEIUIOTHI TUIABJICHUSA U YACTBHOM ABYXPOMOBOKHCJIOT

®poHTaNIbHAS
nabopaTtopHas pabora Ne
1. «Onpenenenue
YACTHHOH TETIOTHI
TUTABJICHUS JIBIAY.
®poHTaNIbHAS
nabopaTtopHas padora Ne
2. «ObpazoBanue
KPHCTAJIIOB)»

IUIaBJICHUS BEIIECTBA;
MPUMEHSTh
TIOJTy4eHHbIE 3HAHUS
K PEIICHHIO
rpaduyecKknx 3a1a4

TEIUIOTHI IJIABJICHUS U
OTBEpJIeBaHUS Ha
ocHOBe MKT;
CpPaBHMBATb MPOLIECC
IUIABJICHUS U
OTBEpJEBaHUS B
3aBUCUMOCTH OT
YAEIbHOU TEIIOThI
IJIaBJICHUS

0 AMMOHMS,
npeIMeTHOE CTEKJIO,
CTEeKJISIHHASA
najoyKa
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
7. Hcnapenue u ITapooOpazoBanue. CdopmupoBats 3HaTh: ONpeeICHUE Perynarusnsle: PasButue JemMoHcTpanus
KOH/IeHCAL U Hcnapenue. 3HaHWA 00 UCTIAPEHUM | SIBICHWH MCHAPEHUS U | YIUTHIBATh BBIACICHHBIC MO3HABATENBHOTO «Hcnapenue
3aBUCHMOCTH CKOPOCTH 1 KOH/ICHCAIIHN. KOHJICHCAIINH, YUUTENEM OPUEHTHPBI uHTEepeca K pU3HuKe CIHUPTa»: JaTYHK
UCMapeHHus oT poja Hayuuts: HACBHIILEHHOT 0 Tapa. JieficTBUS B HOBOM TeMIepaTyphl,
JKUAKOCTH, IUIOIIAIN €€ HCCIIEI0BaTh YMeTb: 00BACHSTH Ha y4eOHOM MaTepuae B NpooupKa, Ju-
IMOBEPXHOCTH U 3aBHCUMOCTH ocHoBe MKT COTPYAHHUYECTBE C CTOuYKHM Oymary,
TeMIIepaTyphbl. CKOpPOCTH MCIIApEHHUs] | MPOIECChl UCTIAPEHUS yUUTENIeM. Pe3UHKH, pa3HbIe
[lonmxenue OT poJia )KUAKOCTH, 1 KOHACHCAIIUU U MPO- Ilo3naBaTenbHEIC: CITUPThBIL
TEeMITepaTyphl KUAKOCTH Iontany eé UCXOISIIHE TIPH 3TOM OTIPEICTSATh TTOHATHS,
MPU NCTIApPEHUH. TIOBEPXHOCTH U WU3MECHEHHS YHEPIHH; co3/1aBaTh 0000IEHNS
Konpencanus. TEMITEPaTypBhI BBISBIIATH M OOBSICHATD
Hacpimennstii map. (haKTOPBI, BIUSIOLIHE
3aBUCHMOCTD IABICHUS Ha CKOPOCTh
U TIFIOTHOCTH HCTIAPEHUS
HACBHIIEHHOT 0 Tapa oT
TEMIIEPATYPEI.
8. Kunenne. Kunenwne. Temnepatypa CcopmupoBats 3HaTh: OIpeeseHe PerynarusHsle: CaMOCTOATEIEHOCTE B JeMoHcTpanus
y}leﬂb]—[aﬂ Te- KUIICHUA. 3HAaHUA O KUIICHHUH. SIBJICHUSA KUIICHMUS, YUYHUTBIBATH BBIJICIICHHBIC HpI/IO6peTeHI/II/I HOBBIX «I/I3yqe}me
1JI0Ta OHepreTuyeckue Hayuwuts: TeMIIepaTypsl yUUTENIeM OPUEHTHPEI 3HaHUH " npouecca KUMeHus
napoo0pa3oBaHus MIPeBpaLCHHS, UCCIIeIOBATh KUTICHHS, yIeIbHON JIEHCTBUS B HOBOM HNPaKTUIECKUX BOABI»:
MPOUCXOAINE B 3aBHCUMOCTh TETUIOTHI y4e0HOM MaTepuaie B yMEHUH AaTYNK
nporecce KUIEHHS. TEMITEPaTypHI napooOpazoBaHus; COTPYAHUYECTBE C TeMImepaTyphbl,
VY nenpHas Temora JKUJIKOCTH TIpH €& €IMHULLY U3MEPEHHUS YUUTENEM. IITATHB
apooOpazoBaHus KUTICHUH YAENbHOH TEIIOTHI INo3HaBarenbHbIE: YHHUBepCAJIbHBII,
(KOHZIEeHCAIN): (KOHZIEHCAIMN) OT rapooOpazoBaHus u eé ONpPENENATh MOHATHS, K0J102a CTeKJISIHHASA,
yCIOBHOE 0003HaYEHHE, BpPEMEHH; (pm3MUeCcKHUil CMBICII. UCTIONB30BaTh 3HAKOBO- CIHPTOBKA,
€AHUIa UBMECPCHUA, pacCUYUTHIBATH VYMeTh: 00BICHATH CHMBOJIMYCCKHEC nmoBapeHHasi COJIb
(i)I/ISI/ILIeCKI/Iﬁ CMBICJI. KOJIMYCCTBO TCIIJIOTHI, IIPOLECC KUIICHUA Ha Cpe€acTtBa, B TOM YHCJIE
®dopwmyna ang pacyéra HE00X0UMOe ISt ocHoBe MKT; MOJIEIHN U CXEMBI, JJIs
KOJIMYECTBA TEILIOTHI, napooOpa3zoBaHus MTOJIE30BATHCS pemeHus 3aga4d
HEOOXOIUMOTO0 ISt BEIIEeCTBA JAHHOM TaOIMIEH 3HAYECHHUI
KUIICHUSA XXUAKOCTH U MAaCCBI; ONIPEACIIATh TEMIICPATYPBI KUTICHUA
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m collepKaHne ypoxa [IpenmerHsIe pe3yIabTaTHI: TIHYHOCTHELE
pe3yIbTaTHI pETyISTHBHEIE,
pe3yIbTATHI
KOMMYHHUKATHBHEIE,
MTO3HABATEIIFHBIC
BBIJIEIIAIONIeToCs py €€ | 1o Tabnwile 3HaYCHUS | ¥ YACTBHOH TeTUIOTHI
KOHIICHCAIIUH TEeMIIepPaTypsl mapooOpazoBaHUs
KUIEHUS U yAEIbHOU JKHUIKOCTCH;
TEIUIOTHI CPaBHUBATh yJEJIbHBIE
napooopa3zoBaHus TEIUIOTHI
KHUJIKOCTEH; napooOpa3oBaHus s
YCTaHaBJIUBATh Pa3JIMYHBbIX BEIIECTB U
MEXKNPEAMETHBIC IpoHecC KUIICHUS B
CBSI3U (DU3UKA U 3aBHCHMOCTH OT
MaTEMaTHKH IIPH YACTHHOH TETUIOTHI
pereHnH mapooOpa3OBaHMUS;
rpaduIecKux OTIPEeNIeNATE XapaKTep
3amad TEIUTOBBIX MIPOIIECCOB
(marpeBanme,
OXJaxJIeHHe, KUIICHHE,
KOHICHCAIINs) TI0
rpaduKy 3aBUCUMOCTH
TeMIepaTypsl Tesa OT
BPEMEHH; IPUMEHATH
bopmyny i pacuéra
KOJIMYECTBA BPAIICHUS
BEIIIeCTBA B MMap U
BBIJICJISAIONICTOCS TIPH
€ro KOHJCHCAITUH
9. Baaxuocts AOGcomIoTHas BIAKHOCTh CdopmupoBats 3HaTh: OmpeaeNeHe Perynarusnsle: Y6exxaEHHOCTD B Jdatuuk
BO31yXa. BO37yXa. 3HaHUS O BIIAXKHOCTU abcomroTHOH YUUTBIBATh BBIACICHHBIC HEOOXO0ANMOCTH TeMIepPaTyphbl,
@DpoHTAIBLHAA OTHOCHUTENbHAS Bo3ayxa. Hayunts: BIIAXKHOCTH BO3/yXa, yYuTENIeM OPHUEHTHPEI pa3yMHOTO TepMoOMeTp, MapJis,
JabopaTropHas BIQKHOCTH BO3/IyXa. OTIpeNieNATh 110 OTHOCHTEIFHON JICHCTBUS B HOBOM HCTIOIb30BAaHUS cocyl ¢ Boaoii
padorta dopmyna st pacuéra TabJIHIIe TUIOTHOCTh BIIAKHOCTH BO3yXa. y49e0HOM MaTepuaie B JIOCTIDKEHUH HAyKH U
OTHOCUTEIHLHOM HaCBIIIICHHOTO I1apa YMeTh: U3MEPATH COTPYAHUYIECTBE C TEXHOJIOTUH JJIs1
BJIAKHOCTH BO3yXa. MIPH pa3HOU OTHOCHTEIIEHYIO yUuTeNneM. JATBHEHIIIeTo
Touxa pocsl. BonocHoit TEMIIePaTypeE; BJI&YJKHOCTh BO3/IyXa C Tlo3HaBartesnbHbIE: pa3BUTHUS
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnonb3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka [IpenmerHsIe pe3yIabTaTHI: TIHYHOCTHELE
pe3yNbTaThI pETyISTHBHEIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
THTpOMETp. 3HaUCHNE aHAIN3UPOBATH TTOMOIIBIO OTIPECTATh TIOHATHS, YEIIOBEYECKOTO
BITQXKHOCTH BO3JyXa IS YCTPOWUCTBO H TICHXPOMETPA; WCTIONB30BaTh 3HAKOBO- oOmecTBa
KU3HEACATEIBHOCTH NPUHIUT JEHCTBUS OOBACHSITH CHMBOJIMYECKHE
gejoBeka. Pemenue NICUXPOMETpa, 3aBUCUMOCTb CpelCTBa, B TOM 4HCIe
3anad. OpoHTanpHas BOJIOCTHOT'O OTHOCHTEJIEHOH MOJIENIN U CXEMBI, IS
nabopaTopHas paboTa THUTPOMETPA; BJIKHOCTH BO3/yXa OT peleHus 3a1a4
«M3MepeHne BIaXKHOCTH HU3MepPATh TeMIepaTypsl
BO3ayXa» OTHOCUTECJIbHYIO
BIIQXKHOCTh BO3/1yXa;
aHAIN3UPOBATH
BIIMSTHHE BJIQXKHOCTH
BO3lyXa Ha
KU3HEACATEIHHOCTh
10. Padora raza n 3aBHCUMOCTb JaBJICHUS CdopmupoBats 3HAaTh: MOHATHSA Perynarusnsle: YOexxaEHHOCTD B JemMoHcTpanus
napa npu ra3a JaHHOM Macchl OT | 3HaHUS 00 MICaTbHOM UZEaTbHOrO rasa; YUUTBIBATh BBIACICHHBIC BO3MOKHOCTH «H3meHeHne
paciiipeHuH. 00bEMa MpH MOCTOSTHHO rase, Ta30BBIX HU30TEPMHUIECKOTO, y4UTeNIeM OPUCHTHPEI TIO3HAHUS IPHPOJIBI JaBJIeHNs rasa ¢
CBsi3b MeXKIY temmeparype. ['paduk 3akoHax. HayuuTs: M300apHOTO U JIEUCTBUS B HOBOM U3MeHEHHUeM
napaMeTpamMu MOJTy4eHHOU HCCIIeI0BaTh IS ra3a HU30XOPHOTO y4e0HOM MaTepuaie B 00béMa npu
COCTOSIHMS ra3a. 3aBHCHUMOCTH. JTAHHOM Macchl MIPOIIECCOB; COTPYAHUYECTBE C NMOCTOSIHHOM
IIpumenenne OOmbsicHeHHe 3aBHCHUMOCTH: (bopMyITHUpPOBKY yUuTeNneM. TeMmepaType»:
rasos 3aBHCHMOCTH HA OCHOBE | IaBJICHHS OT 00BEMa 3ak0oHOB boiins — ITo3HaBarenbHbIE: JaTYHK JAaBJICHUS,
nosioxxennid MKT. MIPU IOCTOSIHHOM Mapuorra, I'eii- OIIPEICIIATh IIOHATHA, JATYUK
3aBrCHMOCTh 00BEMA TeMreparype, 00béma Jlroccaka, [lapns, UCTIONB30BaTh 3HAKOBO- TeMIepPaTyphbl,
rasa JaHHOI Macchl OT OT TeMIEepaTypbl pu TpaHUIIbI CUMBOJHYECKHE IITATHB, COCY IJIs1
€ro TeMIepaTypsl pu MIOCTOSTHHOM MIPUMEHUMOCTH CpeICTBa, B TOM 4YHCIE JeMOHCTPAIHH
MOCTOSTHHOM JaBIICHUH, | JaBIICHWH, TABJICHUS JIAaHHBIX 3aKOHOB. MOJIENH U CXEMBI, 11 ra3oBbIX 3aKOHOB,
JaBJICHHUA ra3a }laHHOﬁ OT TEMIICPATYPHI ITPU YMeThb: OMCHIBATh peuicHuA 3aga4 Hacoc.
MAaccChl OT TEMIEpaTypbl | HOCTOSHHOM 00BEME; 9KCIEPUMEHTHI, JemMoHcTpanus
MIPH TOCTOSTHHOM OOBSICHATH 3TH MOJITBEPIKTAIOIIIHE «H3meHeHHe
obwéme. I'paduk 3aBHCHMOCTH Ha 3aKkoHbI boins — JaBJIeHHs rasa c
Ka)kJI0To Ipo1ecca. OCHOBE I0JIO)KEHU Mapuorra, I'eii- U3MEHEHHEeM

OO0BACHEHNE KAXKIOTO

MKT; npumeHsTh

Jlroccaka, Hlapas;

TeMIeparypbl pu

45



[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka IIpenmeTHbIe pE3yIbTaThI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
IpoLecca Ha OCHOBE MOJTyYECHHBIE 3HAHUS OOBSCHATH Ta30BbIC MOCTOSIHHOM
nosioxxennid MKT. K PEILICHHUIO 3a1a4 3aKOHBI HA OCHOBE 00béMe»: JaTuUuK
[Ipumenenue ra3zos B noyioxxennit MKT JaBJeHHs, T1aTYUK
TEXHUKE TeMIepaTyphl,
IITAaTHUB, COCY/ IJIsI
JeMOHCTPAIUH
ra3oBbIX 32KOHOB,
JINHEHKAa, CoCcy/ C
BOJI0#, CIMPTOBKA.
JdemoncTpanus
«H3meHeHne
00béMma rasa c
H3MEHEHHEeM
TeMIepaTypsbl Ipu
MOCTOSTHHOM
JABJIEHHN»: NaTYUK
JaBJICHHUs, AATYNK
TeMIepaTyphbl,
LITATHB, COCY 1JIsl
JeMOHCTPALUH
ra3oBbIX 32KOHOB,
JINHelKa, cocy] ¢
BO0I
Onexrpudeckue sBieHus (23 4.)
11. Cuia Toka. Cuna Toxa. YciaoBHOE CdopmupoBats 3HaTh: OmpeaeNeHe Perynarusnsie: CaMoCTOATENBHOCTD B JaTuyuk ToKa,
AMmnepmeTp. 0003HaUEHME U eIMHMIIA | 3HAHHS O CHJIE TOKa, CHIIBI TOKQ; €AUHUILY IJIaHUPOBATh CBOU PHOOPETEHNH HOBBIX aMnepMerp
JlaGopaTopHas cuiibl ToKa. JlosbHBIE U nipubope s HU3MEPEHUs CUIIbI TOKA JieficTBus B 3HaHUH U JABYXIpeleJbHbIH,
pa6ora Ne 3 KpaTHBIE €INHUIIBI CHIIBI HM3MEPEHUS CHIIBI u e€ pu3ndeckuit COOTBETCTBUH C MIPAKTHIECKUX HCTOYHMK MUTAHMS,
TOKa. AMIepMeTp — ToKa. Hayuurs: CMBICIT; (POPMYITY IS MIOCTaBJIEHHON 3a/1a4uei YMEHUH KOMILIEKT
puOOp I U3MEPEHUS OTIpEeNIeNATh IICHY OTIPEJICIICHHSI CHITBI 1 YCIIOBUSIMH €€ NPOBO/IOB,
CHJIBI TOKa, CTIOCO0 €ro JICTICHIS [ITKAJTBI TOKa; MpHOOp I pea3anuy. Pe3uCTOpPbI, KJII0Y
TOJIKITFOUEHUS B IIETIb. aMIepMeTpa; W3MEPEHUs] CHIIBI TOKA, [To3HaBaTenpHEIE:
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
JlabopaTopras pabora H3MEPSITh CHITY TOKa mpaBuia paboTHI ¢ OCYILIECTBIISITh
Ne 3. «Cbopka Ha pa3IHIHBIX mprbopoM. ¢buKcanmro
IEKTPUIECKOI ydacTkax YMeTh: MoIbp30BaThCS nHpopmanuu 00
ANEeKTPUUYECKOH 1IemHy, aMIepMeTpoM AT OKpY>KaIOIIeM MUpE C
3aM1CHIBaTh OTIPEJICIICHHSI CUJIBI MIOMOIIBIO
pe3yJabTaT ¢ yuéToM TOKa B LIETIH; nactpymentoB 1 KT.
MIOTPELTHOCTH OLICHUBATh PE3yIbTaThI KommyHHUKaTHBHBIE:
HU3MEepeHuit OpraHU30BBIBATh
yaebHoe
COTPYIHHYECTBO H
COBMECTHYIO
JEeATEBHOCT C
yUHUTENEeM 1
CBEPCTHUKAMU;
pabotath
WHAWBUIYaJIBHO U B
rpymnme
12, DJleKTpUUYECKoe DNeKTpUIECKOe Cdopmuposats 3HaTh: OnpeeIcHIe PerynstuBHbIe: CaMoCTOATENHHOCTD B Jdatunk
HanpsiKeHue. HaTpsKCHHUE. 3HaHUS O HaNpsKEHUS; €TUHUILY IUTAHUPOBATh CBOU MpHOOPETEHNH HOBBIX HaNpsiXKeHus,
BoabTmerp. YcnoBHOe 0003HaUEHUE HaIpsSKEHUH, HU3MEpPEHUS JIeUCTBUS B 3HaHUH U BOJIbT- METP
JlaGopaTopHas 1 eIMHHIA HaNPSDKEHUS. npudope st HaINpsKEHUS U ee COOTBETCTBUH C HMPaKTUIECKUX JABYXHpeaeJbHbIi,
pa6ora Ne 4 Bonet™meTp, ero HU3MEPEHUs (U3MYECKNI CMBICIT; MOCTaBJIEHHOM 3a1a4eit yMeHUNI HCTOYHHMK MUATAHMS,
Ha3Ha4YeHHe U Crocoo HaIpspKeHNSI. bopmymy s U YCIIOBUSIMH €€ KOMILTEKT
TIOJIKJIOYEHHS B IIEIIb. HayuanTs: OIpeIeNIECHUs peanu3anum. NMPOBO/IOB,
JlabopaTopras padora paccunTHIBaTh HarnpspKeHus ; pruoop [lo3HaBarensHsbIE: Pe3HCTOPBI, KJII0Y
Ne 4. «M3mepenne 3HAYCHUS JUISL I3MEPEHHS OCYIIECTBIISITH
HanpsDKEHUS Ha (hu3nIecKux HaTPSDKCHUS; TpaBIIIa ¢buKcanmio
Pa3IMYHBIX y4acTKax BEJIMYHH, BXOAANINX B | paboTeI ¢ mpubopom nHpOpMauHu 06
ANEKTPUUYECKOMN IIeTIN hopmymy YMeTb: OIB30BATHCS OKpY’KaIOIIeM MHUpE C
HaIpsKEHNUS,; BOJIETMETPOM JIJIS TTOMOIIIBIO
A3MEPSTH ONpEIEICHUs nHctpymeHnToB M KT.
HanpsDKeHUS Ha HaNpsUKeHUS B [EIH, KomMmyHHUKaTHBHBIE:
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka IIpenmeTHbIe pE3yIbTaThI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
Pa3IMYHBIX y4aCTKaX | OLECHUBATh PE3YJIbTATHI OpPraHU30BBIBATh
3JIEKTPUUYECKOH LIeTH; HU3MEPEHUH; yaebHoe
3aMHCBIBATh MIPUMEHSATH (HOPMYITY COTPYAHHUYECTBO U
pe3yabTar ¢ yuéToM JUIs pacdera COBMECTHYIO
NOTpeIIHOCTU HalpsyKECHU L JCATCIBHOCTD C
N3MEPCHUA YUYHUTEIIEM U
CBEPCTHUKAMH;
pabotath
HUHIVBUYaJIBHO U B
rpymnmne
13. ComnpoTuBienue 3aBHCUMOCTb CHIIBI TOKA CdopmupoBats 3HaTh: OINpeaeNeHe Perynarusnsle: CaMoCTOATENBHOCTD B JemMoHcTpanus
NMPOBOHHUKA. OT HaNpsKEHUS Ha 3HaHUA 00 3IEKTPUYECKOTO YUUTHIBATH BBIICIICHHBIE | IPHOOPETCHUH HOBBIX «HcceaenoBanne
3akon Oma mis Y4acTKe LIENU MpH JNEKTPUYECKOM COTIPOTHUBJICHUS; YYUTENEM OPUEHTHPBI 3HaHUH U 3aBHCHMOCTH CHJIBI
y4acTkKa Henu HNOCTOSTHHOM CONPOTHUBIICHUH, €IMHULY U3MEPEHHUS JIEHCTBUSL B HOBOM MIPAKTHYECKUX TOKA B IPOBOJAHUKE
COTIPOTHBIICHHH. 3akoHe OMa. COIIPOTHBIIEHUS U €€ yueOHOM MaTepuaie B yMEHUHI OT HANIPSKEHUSD):
ComnpoTtusnenue Hayuwnts: (bu3MYeCKUii CMBICIT; COTPYAHUYECTBE C AAaTYUK TOKA,
MPOBOJIHUKA. Y CIIOBHOE HCCIIENI0BaTh (hopMyITHpPOBKY 3aKOHa yUHUTENEM. JaTYUK
0003HaYeHNE U CMHUIA | 3aBUCHMOCTH: CHJIBI Owma 11 ygacTka ITo3HaBarTenbHEbIE: HaNpsiXKeHus,

COIIPOTUBJICHUA.
IIpupona
ANEKTPHUYECKOTO
COTIPOTHUBIICHUS.
3aBHCHUMOCTH CHIIBI TOKA
OT COIIPOTHBIICHHS
ydacTKa [eMH Mpu
MOCTOSTHHOM
HaIps>KEHUW HAa 3TOM
ydactke. 3akon OMa ayis

TOKa OT HANPSKCHUS
Ha y4acTKe IeNH pu
MIOCTOSITHHOM CO-
TIPOTUBJICHHUH; CHJIBI
TOKa OT
COIIPOTHBIICHHS
y4JacTKa IIenH Mpu
MIOCTOSTHHOM
HaTpsOKEHUU Ha 3TOM
ydacTke; OOBSACHITH

LIETIH.
YMeTh: OOBICHITH
OPUIHHY
BO3HMKHOBEHHUS
COTIPOTHUBIICHUS,
OTIPENIeIATh U
CpaBHUBATh
COTIPOTHBIICHUS
METAUINYECKHAX
MIPOBOTHUKOB TIO

ydacTka Lenu. Pemenue [IPUUUHY rpauKy 3aBHCUMOCTH
3a1a4 BO3HUKHOBEHUS CWJIBI TOKA OT
COIPOTHUBIICHHUS B HaIPSDKEHUS;
IIPOBOJHMKAX; BBIYHCIISITh

ONPECACIIATH NMOHATHA,
HCII0JIB30BAaTh 3HAKOBO-
CHMBOJIMYCCKHEC
CpC€aCTBa, B TOM YHUCJIC
MOACIN U CXEMBI, IJIA
peuieHus 3aaa4

pe3ucTop, peocrar,
HCTOYHUK MUTAHMSA,
KOMILJIEKT
MPOBOJOB, KJIIOY
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pI;SyJIbTaTLI pepI‘yJ}IIHTI/IBHbIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
paccYUTHIBATh HEU3BECTHBIE
3HAa4YECHUS BEJINYHH, BEJIMYMHBI, BXOASIIIE
BXOJSIIUX B 3aKOH B 3aK0oH OMa [uist
Oma 11 yuacTka ydacTka el
LeTH
14. | JlaGopatopnas JlabopaTopHnas paboTa Hayuuts: uzmepsats Ymems: cobupats PerynsatuBHsbie: mia- CamocTostenbHOCTh B | JlaTunk TOKA,
padora Ne 5 Ne 5. «M3mepenue co- CONPOTHUBJICHUE 3JIEKTPUUYECKYIO LIETh HUPOBATh CBOM JIE€H- MpHOOPETEHNH HOBBIX | AATYHK HAMPSKe-
MPOTHUBIICHUS MPOBOJHMKA IIPH MO- | MO AIIEKTPUIECKON CTBHSI B COOTBETCTBUM C | 3HAHUW U MpaKTHYeE- HHSA, AMIIEPMETP
MPOBOJHMKA MTPH MOIIHU CXEME; MOJIb30BaThCA MIOCTaBJICHHOM 3aa4eil | CKUX YMEHHHI ABYXIpeaeabHbIH,
MIOMOIIIM BOJIBTMETPA U BOJIETMETPA U HU3MEPUTENBHBIMU U YCIIOBHSIMHU €€ BOJIbTMETP
amIepMmeTpa» ammepmeTpa npudopamu JUIs onpe- | peau3aliH. ABYXHpeeabHbIH,
neneHus conportusie- | Ilo3HaBarenbHEbIE: pe3HCcTOophI,
HUS IPOBOJIHUKA OCYIIECTBIISTH (hHKCa- HCTOYHHNK MUTAHMS,
{0 uHpOpMaIHU 00 KOMILJIEKT
OKpY’KaroIIeM MHpE C NMPOBO/IOB, KJIIOY
MIOMOILBIO HHCTPY-
meHTOB U KT.
KomMmyHuKaTHBHEIE:
OpraHU30BbIBATH
ydeOHOe coTpyHIYe-
CTBO ¥ COBMECTHYIO
JeSITeIBHOCTD C Y4HU-
TEJIEM B CBEPCTHUKAMU;
paboTtaTh UHIUBH-
JIyaJbHO U B TPYIIE
15. | Pacuér VY nenvHoE Cdopmuposats 3nams. onpenenenue PerynstuBHsle: CamocrositenbHOCTh B | JlaTunk ToKa,
CONPOTHBIEHUS COTIPOTHBIICHHE 3HaHUS 0 pacuére YIEITBHOTO IUTAHUPOBATh CBOH MpHOOPETEHNH HOBBIX | PeocTaT, HCTOYHUK
NMPOBOJAHHUKA. MIPOBOTHHKA. COTIPOTHBIICHUS COIIPOTHBIICHUSA JefcTBUSA B 3HaHUH U MUTAHNS, KOMILUIEKT
Peocratsl. 3aBUCUMOCTb IPOBOJHHKA. IIPOBOJIHUKA; €JUHHILY | COOTBETCTBUH C MPAKTUYECKUX NPOBO/OB, K1Y
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

IpOrpaMMbl OCHOBHOTO o01ero oopaszosanus (B coorBercTBun ¢ PrOC) Henoxssoparne
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pIG)ESyJIBTaTLI pepI‘yJ}I,ﬂTI/IBHBIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
JlaGopaTtopHas COIPOTUBJICHUS HayuuTs: HU3MEPEHUs YIENBHOIO | IOCTaBICHHOM 3a7adell | yMEHUil
pabota Ne 6 IIPOBOJHHKA OT €T0 UCCIIEN0BATh COIIPOTHUBJICHUS U yCIIOBUSIMU €€
YACIBHOTO 3aBUCUMOCTb IIPOBOJHUKA U €€ peanu3anuu.
COTIPOTHUBJIEHUS], JJIUHBl | CONPOTHBIICHHS (U3MUECKHI CMBICIT; ITo3HaBatenbHbIE:
MPOBOJHMKA U IUIOAAN | IPOBOJHMKA OT €T0 ¢dopmymy 1 pacuéTa | OCYIIECTBIATh
€ro MOIEepPEeYHOro YAEIBHOTO CO- COIIPOTHBIICHHS (uKcaryro
cedenus. PeocraTsl. MNPOTHUBIICHHMS, IIHHBl | NPOBOJHHUKA. Y Mmemb: nHdpopmannu 00
VYceTpoiicTBo MPOBOJHMKA U BBIYUCIIATH OKpY’KaloIIeM MHpE C
MOJI3yHKOBOI'O PEOCTAaTa | ILUIOLIAAH €TO COIIPOTHBIICHHE MTOMOILBIO
1 0003HaYEHHeE ero Ha MIOIIEPEYHOTO NIPOBOJHUKA, u"cTpymenToB 1 KT.
cxeme. JlaboparopHas CEYEeHMsl; BBIYUCIIATh 00BsICHATB ycTpoiicTBO | KomMMyHHKaTHBHBIE:
pabora Ne 8. CO-TIPOTHBIICHHE U TIPUHIIMII AeHCTBUA yMEHUe
«PerynupoBanue cuibl IIPOBOJHMUKA, peocrara; OpPraHU30BLIBATH
TOKA B I[ETH C TIOMOIIbI0 | OOBSICHATH PeryiupoBaTh CUILy yueOHOe
peocTara» YCTPOMCTBO H TOKA B LIETIH C COTPYJIHUYECTBO U
HMPUHINI JEHCTBUSL MIOMOIIIBIO PeocTaTra COBMECTHYIO
peocTara; JESTENbHOCTD C
pErymupoBarhb CHILy yUUTENEM U
TOKa B LEMH C CBEPCTHHUKAMU;
MOMOIIBIO peocTaTa paboratb
WHAWBHIYaIbHO U B
rpymme
16. | Mocaenosarensno | IocnenosarensHoe CodopmupoBatsb 3Hamb: 3aKOHBI Perynarusnsie: CamocTosTenbHOCTh B | JlaTUMK ToKa,
€ coelMHeHue COEIIMHEHHE 3HAHUS O 3aKOHAX NOCNIEI0BATENLHOTO IUTAHUPOBATH CBOU MpHOOPETEHNH HOBBIX | AATYHK
NPOBOJAHUKOB. npoBOoAHUKOB. CHia MOCJIE0BATENLHOTO COCIMHEHUS JICHCTBUS B 3HAHUH U HanpsiKeHus,
JlabopaTopHasn TOKa, HaNpsKEHUE U COCIMHEHUS NIPOBOJHUKOB. COOTBETCTBUHU C [IPaKTUYECKUX aMiepMeTp
padorta Ne 7 COIIPOTHBJICHHE B LIETIU U | TIPOBOJHUKOB. Ymems: 00BACHATD IIOCTABJICHHOM 3a1a4eil | yMEHUH ABYyXIIpe/Je/bHbIH,
Ha OTIEJIbHBIX €€ Hayuuts: 0COOEHHOCTH U yCJIOBUSIMU €€ BOJILTMETP
ydacTKax npu UCCIIEI0BATh MOCIIE/I0BATENBHOTO peanu3anum. ABYXIpe/ebHBbIi,
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pI;SyJIbTaTLI pepI‘yJ}I,HTI/IBHbIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
HOCJIEI0BATEIbHOM HOCJIEI0BATENBHOE COEIIMHEHUs ITo3HaBaTenbHbIE: pe3HCTOpHI,
COEIMHEHUM. COeIMHEHHUE IIPOBOJIHUKOB; OCYILECTBIIATh UCTOYHUK MUTAHUS,
JlaGoparopHas paboTa MIPOBOTHUKOB; MIPUMEHSATH 3akoH OMa | Qukcanuio KOMILIEKT NIPOBOJIOB,
Ne 7. «3yuenue M3MEpSATh CUIIy TOKa M | U ydacTKa LeNu U nHpOpMaHH 00 KJTIIOY
MOCJIEJ0BaTENBHOTO HaIpsKEHUE; 3aKOHBI OKPY’KaloIIeM MHpE C
COEIMHEHUS BBIYUCIIATH MOCIE0BATENBHOTO MTOMOILBIO
MPOBOJHUKOBY COIIPOTHUBIICHHE COEIMHEHUS IS nHcTpyMeHToB U KT.
MPOBOJHHKA peleHus 3a1a4; KomMMyHuKaTHBHEIE:
cobuparb OpPraHU30BBIBATH
JJIEKTPUUYCCKYIO IETIh U | yueOHOe
MIPOBEPATH COTPYAHUYECTBO U
SKCIEPUMEHTAIBHO COBMECTHYIO
3aKOHOMEPHOCTH JeSITeTIbHOCTD C
MIOCJIEI0BATENBHOTO yuuTeneM u
COEZIMHEHHS CBEPCTHUKAMHU;
paboTats
WHAWBHIYaIbHO U B
rpymnmie
17. | Mapamneasnoe [TapannensHoe CchopmupoBathb 3Hamb: 3aKOHBI PerynstuBHsie: CamocrositenbHOCTh B | JlaTunk TOKA,
cOeMHEHHE COEIIMIHEHHE 3HaHUS O 3aKOHAX NapajIeIbHOTO IJIaHUPOBATh CBOU NpUOOpPETEeHNH HOBBIX | JaTYUK
NPOBOJAHUKOB. npoBogHHKOB. Cuna HapaieIbHOro COEIMHEHUS JeicTBUs B 3HaHUH U HATIPSIKEHUS],
JlaGopaTopHas TOKa, HANpPsKEHUE U COEIMHEHUS MIPOBOJHUKOB. Y Memb: | COOTBETCTBUH C MPaKTUYECKUX aMIepMerp
padora Ne 8 COIIPOTHUBJICHHE B LIENIU U | IIPOBOJHUKOB. OOBSICHATH IIOCTABJICHHOMU 3aJauel | yMeHui ABYyXIIpeJe/bHbIH,
Ha OTJEJIbHBIX €€ HayuuTs: 0COOEHHOCTH U YCIIOBUSIMHU €€ BOJILTMETP
y4acTKax Ipu UCCIIENOBATh MapaIebHOTO pea3anuy. ABYyXHpeebHbIii,
napanIebHOM napaeibHOe COEIIMHEHUS ITo3naBartenbHbIE: pe3ucTophl,
COEJIMHEHUH COEIMHEHUE MIPOBOJTHUKOB; OCYIIECTBIISATh HCTOYHMK MUTAHUS,
MIPOBOTHHKOB. TIPOBOTHUKOB; MIPUMEHSTH 3aKoH OMa | (HUKcaImio KOMILJIEKT

JlabopaTopHast paboTa

HU3MEPATH CUITY TOKA U

JUISL ydaCcTKa HeTu U

nHdopmannu 00

MPOBOJOB, KJIIOY
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/m coJeprkaHne OKa €IMETHBIC €3yJIbTaThL:
P P pl;3yanaTLI pepI‘yJ}I/HTI/IBHBIC, JlminocTiste
KOMMYHUKaTHBHBIE, PESYIBTATHL
MI03HABATEIIHbIC
Ne 8. «M3y4yenune HalpsKEHUeE; 3aKOHBI OKpY’KaloIleM MHpe C
HapanieabHOro BBIUUCIIATD napajyIesIbHOTO MTOMOILBIO
COEJIMHEHUS COTIPOTHBIICHHE COEJMHEHUS s nHcTpyMeHToB U KT.
MPOBOIHUKOB MPOBOIHHUKA peleHus 3a1ad; KomMyHuKaTHBHBIE:
cobuparh OpTaHHU30BHIBATH
NIEKTPUUECKYIO IeTb U | ydeOHoe
TIPOBEPSITH COTPYJHHUYECTBO U
9KCTIEPUMEHTAIILHO COBMECTHYIO
3aKOHOMEPHOCTH JeATEBHOCT C
napaJiienbHOro yuuTeneM u
COCIMHEHUS CBEPCTHHUKAMHU;
pabotath
UHIUBUAYAJIBHO U B
rpymnmie
18. | PaGorau PaboTa 1 MoIHOCTH Cdhopmuposathb 3namyp: onpeneneHue PerynstuBHbIe: CamocrosiTenbHOCTh B | JlaTunk ToKa,
MOIIIHOCTD JIEKTPUYECKOT0 TOKA. 3HaHUSA 0 paboTe U paboTHI U MOLITHOCTH IUTAHUPOBATh CBOU MpHOOPETEHNH HOBBIX | AATYHK
3J1eKTPUYECKOro Enuanmp: paboTst MOIIIHOCTH JIEKTPUUECKOTO TOKA; | JICHCTBHA B 3HaHMH U HaNPSUKeHN I,
Toka. 3aKoH 3JEKTPUUECKOTO TOKa! 3JIEKTPUYECKOTO TOKA, | €IAMHHIBI U3MEPEHHS COOTBETCTBHH C MPAaKTHYECKNX aMnepmMerp
Jxoyasa — Jlenna. | 1 [k, 1 Breunl 3akoHe Jlxoyns — paboTHI 1 MOIITHOCTH MOCTABJICHHOM 3a1aueil | yMeHMi ABYyXIIpeJe/bHbIH,
JlaGopaTopHast KBTeu, eananna Jlenna. IIEKTPUYECKOTO TOKA 1 YCIIOBUSIMH €€ BOJILTMETP
padora Ne 9 MOIIIHOCTH Hayuutb: 0O0OBSCHATE | U X (PU3UUCCKUI peanu3anum. ABYyXIIpeJe/bHbIH,
3JIEKTPUYECKOTo TOKa: 1 | sIBIEHWe HarpeBaHus | CMbICI; opMyity s [To3HaBarenbHbIE: JIAMIIOYKA,
Bt. Cuérunx MIPOBOTHHUKA orpeJiesIeHus paboThI OCYILECTBIIATh HCTOYHMK MUTAHUS,
IIEKTPUYECKOM SHEPTUH. | AIIEKTPUIECKUM ¥ MOIITHOCTH (buKcaiuo KOMILJIEKT
Harpesanmne TOKOM; PACCUHUTHIBATh | 3IEKTPHUYECKOrO TOKA; | MHPOpPMAIUHU 00 NPOBO/IOB,
MIPOBOTHIKOB 3HAYCHUS TIPUOOPHI IS OKpY’KaloIIeM MHpE C
AIIEKTPUIECKIM TOKOM. (usngecknx HU3MepeHus paboTsl, TTOMOIIIBIO

3axoH [[xoyms —
Jlenna. Jlaboparopnas

BEITMYKH, BXOJSIINX B
(hopmyiry paboThl 1

(hopMyITHPOBKY 3aKOHA
Jxoynsa — Jlenua.

uHctpymenTos U KT.
KomMmyHuKaTHBHEIE:
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

IpOrpaMMbl OCHOBHOTO o01ero oopaszosanus (B coorBercTBun ¢ PrOC) Henoxssoparne
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTbl pepI‘yJ}IIHTI/IBHbIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
pabora Ne 9. MOIITHOCTH YMeTh: 00BICHITH OpTraHU30BBIBAThH
«V3mepenne paboTh 1 3IEKTPUUECKOTrO TOKA, | SBJICHUE HarpeBaHUS yueOHOe
MOIITHOCTH 3aKkoH Jxoyms— MIPOBOJIHUKA COTPYAHUYECTBO U
SIEKTPUYECKOTO TOKA» Jlenna; uccaenoBaTh | IEKTPHUYECKUM TOKOM; | COBMECTHYIO
3aBHCUMOCTh paccuuTHIBaTh JESTENBHOCTD C
TeMIepaTypsl 3HaUeHHSA PU3NIECKUX | YUUTEIEM H
MPOBOJHMKA OT CHJIBI | BEIMYHH, BXOAALINX B | CBEPCTHUKAMU;
TOKa B HEM (dbopMynBl paboTH U paboTats
MOIIIHOCTH WHAWBHIYaIbHO U B
JNIEKTPUUECKOTO TOKa, | Ipymme
3aKkoH Jlxoyns —
Jlenna
OnekTpoMarHuTHeIe sBiaeHus (8 4.)

19. | Mocrosnubie IlocTosiHHBIE MAarHUTBI. Cdopmuposatb 3namu: onpenencHue PerynsatuBHsle: Pa3Butue JdeMoHcTpanus
MATHUTBI. EctecTBeHHBIC U 3HAHUS O TIOCTOSHHBIX | MOHATHI: CEBEPHBIM M | YYUTHIBATH BHIIEJIICHHBIE | ITO3HABATEIHLHOTO «H3mepeHne noJis
MarHuTHoOe noJse HCKYCCTBEHHBIC MarHuTax, I0’KHBIN MarHUTHBIE yUuTENIeM OPUCHTHPEI uHTEpeca K (pU3MKe. MOCTOSIHHOT O

MarHUTHI. MarHUTHOM IIOJIE. MOJFOCA, MATHUTHOE JEHCTBUS B HOBOM Y6exaéHHOCTD B MATHHUTa»:
Hamarununsanue HayunTs: HaOmonate | mose, TMHUH yueOHOM MaTepHase B BO3MOYKHOCTH AATYUK

JKelle3a B MarHUTHOM B3aUMOJIEiCTBHE MarHUTHON MHAYKLUY; | COTPYAHUYECTBE C MO3HAHUS IPUPOJIBI MATHHTHOTO MOJIsA,
nosne. MarnutHsle MOCTOSIHHBIX KaK B3aMMOJEUCTBYIOT | yYUTEIEM. TOCTOSTHHBIH
HOJIoCA. MAarHuTOB; MOCTOSIHHBIE MarHuThl. | Ilo3HaBaTenbHbIE: MATHHT M10JIOCOBOIA
Bsaumoneiicteue OIpENENATH MOJ0Cca Ymems: 0ObsICHATD OIPENENATh MOHATHS;

MarHuToB. MaruutHoe MOCTOSIHHBIX B3aMMOJICIICTBHE yCTaHaBJIUBaTh

nosie. MarautHas MarHuTOB IO MOCTOSIHHBIX aHaJIOTUM; TOHUMATh

uHAYKIS. JInHun HANpaBJICHUIO IUHUNA | MarHUTOB; PasIuIng MEXIY

MAarHUTHON MHIYKIINH.
Hanpasnenue nunnii
MAarHUTHON MHIYKIINH.
OHOPOTHOE MarHUTHOE

MAarHuTHON MHAYKIUU
WJIU HaIpaBJeHue
BEKTOpa MarHUT-HOU

aHaJU3UPOBATh U
CTPOUTH KapTHUHBI
JINHUM UHJTYKIIUH
MarHUTHOTO TTIOJIS

WHAYKIHU 110

HUCXOIHBIMHU (haKTaMHU U
THIIOTE3aMH IS UX
OOBSICHCHHUS,
TEOPETUICCKUMU
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P plg3yanaTbl pepI‘yJ}IIHTI/IBHbIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
noie U3BECTHBIM IOJIFOCAM MOJIENSMU U
MAarHuTa; CTPOUTh peaibHBIMU 00bEKTaMU
H300paKeHHS
MarHUTHBIX TOJEN
MOCTOSTHHBIX
MarHuTOB C
TMOMOIIBIO TUHUHN
MarHUTHON HHOAYKIIUU
20. | JIaGopaTopnas JlabopaTopHnas paboTa CcopmupoBathb 3nams: 0 PerynsatuBHsie: CamocrosrensHocTh B | JaTumk
padora Ne 11. Ne 11. «A3yuenue 3HaHMSI O MATHUTHOM | CYLIECTBOBAHHUHU IJIAaHUPOBATh CBOU nproOpEeTEHNH HOBBIX | MATHUTHOTO MOJIS,
MarsauTtHoe noJie MAarHuTHOTO IOJIS nose 3eMIIH. MAarHUTHOTO IIOJIA JICUCTBUS B 3HAHUU U NOCTOSIHHBIH
3emun MOCTOSIHHBIX MarHUTOBY». | Hayuuts: 3emin; 0COOEHHOCTH COOTBETCTBUH C MIPAKTUYECKUX MATHHT 110JIOCOBOIA,
MarsuTtHoe mojie 3eMJIi. | UCCIIe0BaTh MAarHUTHOTO ITOJIA IIOCTABJICHHOM 3aauel | yMeHui JINHelKa
MarsuTHbI€ HOJIFOCHI CBOMCTBa 3emun. U YCIIOBUSIMU €& H3MepUTeIbHAs
3emin. MarauTHsie MOCTOSHHBIX YMeThI HcclleIoBaTh peann3aIum.
aHoManuu. MarHUTHbIE MarHUTOB; TIOJIy4aTh CBOMWCTBa MOCTOSIHHBIX | Ilo3HaBaTenbHEIE:
Oypu KapTHUHBI UX MarHuTOB; NOJTy4aTh OCYILECTBIISATh
MarHUTHBIX TOJEN KapTHHBI UX (uKcaIyio

MAarHuTHEIX II0JIei

nHpOpPMALUH 00
OKpY’KaloIlleM MHUpe ¢
TIOMOIIBIO
uHctpymenTo U KT.
KomMMyHUKaTHBHEIE:
OpTraHU30BHIBAThH
yaeOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITeTTbHOCTD C
YUHUTENEM U
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P plg3yanaTLI pepI‘yJ}IIHTI/IBHBIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
CBEPCTHHUKAMU;
paboTath
WHAMBUIYANbHO U B
rpymnme

21. | MaruuTHoe noJje OneIT Dpcreaa. CcopmupoBathb 3nams. CUIOBYIO PerynsatuBHsie: YOexxnéHHOCTE B JdeMoHcTpauus
3JIEKTPHYECKOI 0 Bsaumocss3b 3HAHUS O MATHUTHOM | XapaKTEPUCTHKY YYUTBIBATh BBIICICHHBIE | BO3MOXKHOCTH «H3mepenne
TOKA MAarHUTHBIX TONEN U HOJIE€ HNEKTPUYECKOTO | MArHUTHOTO MOJIS; YYUTENEM OPUEHTHPBI MO3HAHUS IPUPOJIEI MATHUTHOI'O MOJIAA

JBIDKYIIUXCS TOKA. OIpeIeNIEHUE MOy IS JEUCTBUS B HOBOM BOKPYT
JMEKTPUUECKUX 3apsaoB. | HaydnuTs: mpoBOANTh | MHIYKIMH MarHUTHOTO | y4eOHOM MaTrepHuaie B NPOBOJAHHUKA C
MarsuTHOE nose SKCHEPUMEHTHI, oJIst; €€ eANHULLY COTPYAHUYECTBE C TOKOM»: JATYHK
MIPOBOTHHKA C TOKOM. JIOKa3bIBAIOIINE HU3MepeHus. Yuemo: yUUTENIeM. MATHUTHOT'O OJIS,
IIpaBuno OypaBumka. CyIIIeCTBOBaHME OTIpeNieNATh [lo3HaBaTenbHEbIE: ABa LITATHBA,
I'unore3a Ammepa MarHUTHOTO TOJIS HampaBJIeHUE JTUHUH OTIpeNIeNIATh OHATHS; KOMILIEKT

BOKPYT IPOBOJHHUKA C | MarHUTHOM MHAYKIUH | yCTaHABIMBATh NpPOBO/IOB,

TOKOM; OIIPEIEIATh MarHUTHOTO IOJIS aHaJIOTUM; TOHUMATh HCTOYHMK TOKA,

HaInpaBlIeHUE JTHHUN MOCTOSIHHOTO TOKA U Ppa3IHYHS MEXITY KJII0Y

MarHUTHON MHAYKIUHU | HalpaBJIEHUE TOKA B WCXOJHBIMHU (paKTaMH U

MarHUTHOTO MOJIs IIPOBOJIHUKE I10 THIIOTE3aMHU TSl KX

MOCTOSIHHOTO TOKA, NIpaBUITy OypaBuuKa 0OBSCHEHUS,

UCTIONB3YS IPaBUIIO TEOPETUIECKUMU

OypaBunka MOJENSMU U

peasbHBIMI 00bEKTaMHU
CaetoBble siBiteHus (104.)

22. | Uerounuku cera. | [IpsMonuueiiHoe CchopmupoBathb 3namyb: 3aKOH PerynstuBHsie: CamocTrositenbHOCTh B | OcBeTHTEIb ¢
IIpamonuHeiinoe pactpocTpaHeHHe CBEeTa. | 3HAHUS O MIPSIMOJINHEHHOTO IUTAaHUPOBATh CBOH MprOOPETEHNH HOBBIX | MCTOYHHMKOM CBeTa
pacnpoctpanenue | OTKIOHEHHE CBETA OT MPSMOJIMHETHOM pacupocTpaHEHHS JIEUCTBUS B 3HAHUHU U Ha 3,5 B, ucrounuk
cBeTa. MPSIMOJIIMHEHHOTO pactpocTpaHeHUH CBeTA. COOTBETCTBHUH C MPAKTHIECKUX MUTAHNS, KOMILUIEKT
JlaGopaTopHas pactpocTpaHeHHs Ipu cBeta. Hayunts: Ymems: npumeHaTh MTOCTaBJICHHOMN 3a1a4el | yMeHHI NPOBO/IOB, LIeJIeBast

paGora Ne 12

MIPOXOXKIACHUN TIPETPa

3aKOH

HCCJICA0BATh MPAMO-

U yCJIOBUSIMU €€

auagparma
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/m coJeprkaHne OKa €IMETHBIC €3yJIbTaThL:
P P pl;3yanaTLI pepI‘yJ}I/HTI/IBHbIC, JlminocTiste
KOMMYHUKaTHBHBIE, PESYIBTATHL
MI03HABATEIIHbIC
OueHb MaNbIX Pa3MepoB. | JHHEIHOE MIPSIMOJINHEHHOTO peanu3aum.
3aKoH NPSIMOJIMHEHHOTIO | pacHpocTpaHEHUe pacnpocTpaHeHUs ITo3HaBaTenbHbIE:
PacIpoCTpaHeHHUs CBETa. | CBeTa; HaOII0JaTh B CBeTa IPH OOBSICHEHUH | ONPENEIATh IOHSTHS,
[Ipumenenne siBICHNSA nporecce Pa3INYHbIX SBICHAH HCTIONB30BaTh 3HAKOBO-
IPSIMOJIMHEWHOTO 9KCTIIEPUMEHTAILHOM CHMBOJIIYECKHE
pacnpocTpaHEeHUs CBETa | JESATEIbHOCTH; CPE/CTBa, B TOM YHCIIC
Ha MPaKTHKE. CpaBHHBATb, MOJIETIH ¥ CXEMBI JUTS
JlabopaTopHnas paboTa 0000mmaTh u pelIeHus 3a1aq.
Ne 12. «Habnronenue (hopMynHpOBaTH KoMMyHuKaTUBHBIE:
MPSMOJIMHEHHOTO BBIBOIBI OpraHU30BBIBAThH
pacnpoCcTpaHeHHUs yuebHOe
CBETa» COTPYAHUYECTBO U
COBMECTHYIO
JeATEeNbHOCTD C
yuuTeneM u
CBEpPCTHHUKA-MH;
paboTats
WHIUBHUYaJIbHO U B
rpymme
23. | Orpasxenue SIBneHue oTpakeHus CchopmupoBathb 3namyb: 3aKOH PerynstuBHsie: CamocTosiTenbHOCTh B | OcBeTHTEIb €
cBera. cBeTa. 3aKOH OTPa)KEHHs | 3HAHMS O 3aKOHE OTpa)XKEHHS CBETA. TUITAHUPOBATh CBOM NPUOOpPETEHNN HOBBIX | HCTOYHHKOM CBETa
JlabopaTopHas cBeta. OOpaTuMoOCTh OTpaXXeHHUsI CBETA. Ymems: onucoiBaTh JeHCTBUS B 3HAHUN U Ha 3,5 B, ucrounuk

padora Ne 13

CBETOBBIX JIyYEH.
3epkalbHOE U
muddy3HOE OTpaKEHUE
cgeta. JJaboparopHas
pabota Ne 13.
«/3yuyenue siBIeHUs
OTpakKEeHHs CBETa»

HayuuTs:
JKCIIEPUMEHTAIILHO
WCCIIeIOBAThH SIBJICHUE
OTpaXCHHS CBETA;
HaOIOIATh U
M3MEpSTH B TIpoIiecce
SKCIIEPUMEHTAILHOMN

SBJICHUE OTPAXKECHUS
CBETa; CTPOUTH
OTpaXEHHBIE JIyUn
CBETa

COOTBETCTBHUU C
TOCTaBJICHHON 3ajjaueid
U yCJIOBUSIMU €€
peaNu3amum.
Tlo3naBaTenbHbBIE:
OHpe}IeJ’If{TB MIOHATUA,
HCII0JIb30BaTh 3HAKOBO-

IPAKTUYECKUX
yMEHUI

NUTa-HUS,
KOMILIEKT
NPOBO/JOB, LIe/IeBast
auagparma,
MOJIYHWJIHH/P,
IUIAHIIET Ha
IJIOTHOM JINCTE C
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC) Henonk3osane
Yuusepcanbuble yueonsie aeiicteust (YY) obopynosanus
J\j’g Tema OcHOBHOE LeneBas yctaHoBKa . MertamnpeaMeTHbIe
n/n coliepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P plg3yanaTbl pepI‘yJ}I,ﬂTI/IBHBIC, JlminocTiste
KOMMYHUKAaTHBHEIE, PESYIBTATHL
MTO3HABATENIbHBIE
JIeSITENIbHOCTH; CHMBOJIMYECKHE KPYrOBbIM
CPaBHUBATB, CpeZCTBa, B TOM 4HCIe TPaHCIOPTUPOM
00001maTs 1 MOJIEIIH U CXEMBI JUTS
(hopmymHpoBaTh peleHus 3aay.
BBIBOJIBI; KomMMyHuKaTHBHEIE:
IpPEJCTaBIATh OpPraHU30BBIBATH
pE3yabTAThI yueOHOe
U3MEPEHUIl B BUIE COTPYAHHUYECTBO U
TabIHIl COBMECTHYIO
JeATEeIbHOCT C
YUYHUTEIIEM U
CBEPCTHHUKA-MU;
pabotath
WHIUWBUAYAJIBHO U B
rpymnme
24. | Tpenomnenue SIBneHue mpenoMiIeHus CodopmupoBathb 3namo. 3aK0H ITo3HaBarenbHbIE: CamocrostensHoCTh B | OcBeTHTEND €
CBETA. cBeTta. COOTHOIIEHUS 3HAHUS O 3aKOHE MIPEIOMIICHUS CBETA. OIpENENATh MOHATHS, MPUOOPETEHNN HOBBIX | MCTOYHHUKOM CBETa
JlaGopaTtopHas MEXIy yIJIaMu MaJeHusl | MPeJIOMIICHUS CBETa. Ymems: onuceiBath HCIONb30BaTh 3HAKOBO- | 3HAHUU U Ha 3,5 B, uctouHuk

pabota Ne 14

U MIPEIOMIICHUSI.
Onruueckas mI0THOCTh
cpenst. [lepexon cBera
U3 CpeJbl ONTUYECKU
Oonee MIOTHOH B cpeay
ONTHYECKU MECHEE

mwioTHy. JlaboparopHas

pabota Ne 14,
«/3yuyenue siBIeHUS
MIPEJIOMIICHUS CBETa

Hayuuts:
Hccie0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
MNOJUYUHACTCA ABJICHUC
MPEeJIOMJICHHS CBETa
(cooTHOIIEHNE YTTIOB
najacHus u
MIPEIOMIICHHUS);
HaOIroaTh U
M3MEpSITH B IIpolecce

SIBTICHUE TIPEJIOMIICHHS
CBETA; CTPOUTH
TIPEIOMIIEHHBIE JTy4n
cBeTa

CHUMBOJIMYECCKHUE

MPAaKTHYECKNX
YMEHUH CpPEICTBA, B
TOM YHCIIE MOJETH U
CXEMBI JUISl pEIICHUS
3a7ad.
KommyHHKaTHBHBIE:
OpTraHN30BBIBATh
yueOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITEIBHOCTD C

MUTAaHUS, KOMIUICKT
NPOBO/IOB, IIEJIeBast
nmuadparma,
HOJTYMITHHIID,
TUIAHIIET Ha
IUIOTHOM JIHCTE C
KPYTOBBIM
TPaHCIIOPTUPOM
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnonb3oBanue
porpaMMbl OCHOBHOTO ob1iero oopasosanusi (B cootBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
Yuusepcanbuble yueonsie aeiicteust (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m cozep KaHue oKa IIpenmerHsbie €3yJbTaThl:
P M P pesy JInuHoCTHBIE
pe3yNbTaThI PEryISITUBHBIE,
pe3ynbTaThl
KOMMYHUKaTUBHBIE,
[103HABATEJIbHbIE

3KCIEPUMEHTAIBHOU YUHUTETIEM U

JIeATEIIbHOCTH; CBEPCTHUKAMHU;

CpaBHHUBATh, paboTath

00001maTe 1 WHIWBUIYAIBHO U B

(hopmynpoBaTh rpynmne

BBIBOJIBI;

MPEICTaBIATh

pE3yNbTaThI

U3MEpEHU B BUJIE

TabIIUI]
25. | dopMyna JTHH3EL dopmyna JTuH3EI*, Hayuuts: usmepsats Ymems: cobupats PerynstuBHsle: CamocTtostenbHOCTh B | OcBEeTHUTEND C

YBenuueHue JIUH3bI.
JlabopaTopuas
pabota Ne 15

YBenuyeHue TUH3bI*.
JlabopaTopHnas padoTa
Ne 15. «M3yuenue
M300paKeHHsl,
JlaBaeMOr0 JIMH3011»

(hoxkycHoe
paccTosiHue U
ONTHYECKYIO CHITY
coOUparoIIel JINH3BI,
HaOJII0aTh, U3MEPSITh
u 0000maTes B
mporiecce 3Kc-
NepUMEHTaIbHON
JIESITeTbHOCTH;
MIPEJCTaBIATh
pe3yIbTaThI
U3MEPEHU B BUJE
Ta0IuUIL;

OTIpeeNATh
BEJIMUMHBI, BXOJISIIUE
B (hOpMYITy JIMH3BI

YCTaHOBKY 10
OTIMCAHUIO U
MIPOBOIUTH
HaOIFOICHUS
U300paKeHUH,
MOJY4aeMBbIX MPH
TTOMOIIY JTINH3EI;
OOBSICHITH
MOJTyYeHHbIE
Pe3yIbTaThI

IUIAHUPOBATh CBOU
JIECTBUS B
COOTBETCTBUH C
MOCTaBJIEHHO 3aaueil
U YCIIOBUSIMU €€
peanm3anum.
KomMMmyHUKaTHBHEIE:
OpTaHU30BHIBATH
yaeOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITEILHOCTD C
YUUTEIeM U
CBEPCTHHUKAMU;
paboTaTh
HWHAWBHIYAIbHO U B
rpyrme

IPHOOPETEHNH HOBBIX
3HAHUU U
MIPAKTUYECKUX
yMEHU

HMCTOYHUKOM CBETa
Ha 3,5 B, uctounuk
MIUTaHUS, KOMITJIEKT
MIPOBOJIOB, IIEIEBas
nuadparma, sKkpaH
CTAJIBHOM,
HaTIpaBJIAIONIAs C
HU3MEpPUTENbHOM
IIKAJIOMN,
coOuparomye JMH3HI,
paccenBaromas
JIMH3a, ClIai
«Mopenb npeameTa»
B peiirepe
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9 kJiIace
[Tnanupyemsble pe3yabTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHON
porpaMMbl OCHOBHOTO ob1iero oopasoBanusi (B coorBercTBuu ¢ PI'OC) Hcnonbsonane
. 000pyI0BaHUSL
YuusepcanbHble yueOnsle aeicteus (YY)
Ne Tema OcHoBHOE LeneBas ycTaHOBKa MeranpeaMeTHble
n/n coliepxaHue ypoka IIpenmeTHbIe pe3yabTaThL: TIHYHOCTHBLC
pe3yabTaThl pETyIsSTUBHEIE,
pe3yabTaThl
KOMMYHUKAaTHBHEIE,
MO3HABATENIbHBIE
3aKOHBI B3aNMOACHCTBHS U ABWKCHUS T (34 4.)

1. | PaBHoyckopenHoe PaBHOyCKOpEeHHOE CdopmupoBats 3HaTh: ONpeeICHUE Perynarusnsle: PasButue ITaTus
JBUKEHHE. JBIDKEHHE. Y CKOPEHHE. 3HaHUS O PaBHOYCKOPEHHOTO YUUTBIBATh BBIICICHHBIC MO3HABATENBHOIO J1a00paTOPHBIi,
Yckopenue. dopmyna 1 IPSMOJIMHEWHOM MIPSIMOJIMHEHHOTO YYUTENEM OPUEHTHPHI nHTEepeca K (pU3HKe MeXaHHYecKast

JlaGopaTopHas BBIYUCIICHUS YCKOPEHHUS. PaBHOYCKOPEHHOM JBIKEHUS, yCKOPEHNH, JIEHCTBUSL B HOBOM CKaMbsl, OPyCOK
pa6ora Ne 1 EnvHune! yckopeHus. JBIKECHUH, (U3HYECKNI CMBICIT yueOHOM MaTepuaie B JdepeBsIHHBII,
Yckopenne — YCKOPEHHHU. €IVHUL] U3MEPEHUS COTPYAHUYECTBE C 3J1eKTPOHHBIH
BeKTOpHas (usnueckas Hayuuts: YCKOPEHHS. yUUTENIeM. CeKyHJI0Mep ¢
Benu4MHa. Pacuér pacCYUTHLIBATDL YMeTh: IpUBOAUTH Ilo3HaBarenbHbIE: JaTYNKaAMH,
CKOpOCTH YCKOpEHHUE Tefia IpU TIPUMEPHI ONpeNeNnaTh MOHATHS, MATHHTOYIpaBJisieM
PaBHOYCKOPEHHOT'O PaBHOYCKOPEHHOM MIPSIMOJINHEHHOTO HCTIONB30BaTh 3HAKOBO- ble TePKOHOBBIE
MIPSIMOJINHEHHOTO PSAMOJIMHEHHOM PaBHOYCKOPEHHOTO CUMBOJIMYECKHE JATYUKH
JIBIDKCHIISL. JBIKECHUH, JIBIDKCHHUS; CpeICTBa, B TOM 4HCIE CeKyHI0Mepa
JlaboparopHas paboTa HCIONb3Ys OIPENENISATh MOAYNb U MOJIENHN U CXEMBI JUIs
Ne 1. «3yuenue aHATTUTUYECKUN U HaNpaBJIEHUE BEKTOpa peleHus 3agad
PaBHOYCKOPEHHOIO rpaduIecKuii YCKOpEHHS
MPSIMOJINHEHHOTO METOBI; CTPOUTb,
JIBIDKECHUS YUTaTh U
aHAJN3UPOBATh
rpaduku
3aBHCUMOCTH
CKOPOCTH H
YCKOPEHHUS OT
BpEeMEHHU
Jlaboparopnas OTHoIeHue MyTeH, Hayuuts: usmepsats YMeTs: onpenensiTh PerynstuBHsle: CaMoCTOATENHHOCTD B [Iratus
pabora Ne 2 MPOXOJUMBIX TEJIOM 3a YCKOpEHHUE Tela IpU yCKOpeHue IJIaHUPOBATh CBOU PUOOpPETEeHNH HOBBIX 71a00paTOPHBIH,
MOCIE0BATENbHbIE €ro PaBHOYCKOPEHHOTO JieficTBus B 3HaHUH U MeXaHu4ecKas
paBHBIE IPOMEXKYTKH PaBHOYCKOPEHHOM JIBIDKEHUS TIPU COOTBETCTBUHU C MIPAKTUYECKUX CKaMbsl, Opycox
BpeMeHu. JlabopaTopHast IPSAMOJIMHEHHOM MOMOIIM CEKyHIOMepa | IOCTaBJIEHHOHU 3amadyeit yMeHui JIepEBSHHbIN,
pabora Ne 2. JBUKCHUH U JINHEHKH; U yCJIOBUSIMU €€ JJIEKTPOHHBIH
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)

YuusepcanbHble yueonsle aeicteus (YY)

Hcnons3oBanue
000pyI0BaHUS

Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
«MccnenoBanue 3aIICHIBATH peanu3amuu. CEKYHZIOMED C
PaBHOYCKOPEHHOTO MIOTY4CHHBIN KoMmMyHUKaTHBHBIE: JaTYNKaMH,
MIPSMOINHEWHOTO pe3ynbTaT B BUIC OpTaHU30BBIBATH MarHUTOYIIPABISIEMBI
JIBIDKEHUS TaOJIHIIbI, yueOHOe € TepKOHOBBIE
dhopMyaHpoBaTh COTPYIHUYECTBO U JATYUKHA
BBIBO/JI O BBITIOJIHEHHOM COBMECTHYIO CeKyHIOMEpa
pabote u JIeSITEIbHOCTD C
aHaJIU3UpoOBaTh YUYHUTEIIEM U
MIOJTy4CHHBIE CBEPCTHUKAMU;
pe3yJIbTaThI paboratb
WHIVBHUIYaJIbHO U B
rpynrme
3. JBuskeHue Tejaa JBIKeHHE Tena Npu Hay4wurts: 3HaTh: OHATHE PerynstusHble: CaMOoCTOSITENIBHOCTD B ®OpoHTanabHAs
NoJ elicTBHEM JEVCTBUU CUIIBI TPEHUSL. HCCIIE0BaTh PaBHOJCHCTBYIOIIEH | yYWTHIBATH BBIICJICHHBIE | MPHOOPETEHUH HOBBIX nTabopaTopHast
HECKOJIBKHUX CUJI. TopMO3HOM MyTb. 3aBHCUMOCTb CHIIBI CHJIBL, CUIIBI TPEHHS. YUHUTENIEM OPHECHTHPHI 3HAHHUH U pabora Ne |
DpoHTAIbLHbIE JIBIDKEHHE CBA3aHHBIX TPEHHUS CKOJBKEHUSI | YMETh: pelaTh 3a1a4u JIEHCTBUS B HOBOM MPaKTHIE€ "CKUX «3y4eHne
JabopaTopHble TeJ B BEPTUKAIBHOM OT IUTOIIA/IH CO- Ha JIBIDKEHHUE Tesa 1of, | y4ueOHOM MaTepHaie B yMEHUH JBIDKEHUS TeNa Mpu
padoThI IUIOCKOCTH. [IBUXKeHME MPUKOCHOBEHUS TENT U JIEACTBUEM COTPYAHUYECTBE C JIEVICTBUM CUJIbI
CBs3aHHBIX TCJI B CHUJIbI HOPMAJIbHOT'O HCCKOJIBKUX CHIJI YUYUTEIIEM. TPECHUS:
TOPU30HTAILHOU JIaBJICHUs; IPUMEHATD ITo3HaBarenbHbIE: JIepeBAHHBIN OPYCOK,
IINIOCKOCTH. TIOJTYYCHHBIC 3HAHUSA ONPEACIIATL NOHATHA, Ha60p Tpy30B,
®poHTanbHas K PEIISHHMIO 3a/1a4 WCTIONIb30BaTh 3HAKOBO- MeXaHW4ecKast
naboparopHas pabora Ne CHMBOJIMUECKHE CKaMbf,
1. «M3y4yenue aBHKEHUS CPE/CTBa, B TOM YHCIIE JMHAMOMETD.
TeJia PH ACHCTBUM CHIIBI MOJIEIIH ¥ CXEMBI, JUIs ®poHTanpHas
TpeHus». OpoHTaIbHas pemieHus 3ana4y nmabopaTopHast
naboparopnas padota Ne MCIOJIb30BaTh 3HAKOBO- pabora Ne 2
2. «MI3y4yenue IBUKEHUSL CUMBOJINYECKUE «M3yuenune
CBA3aHHBIX TCJD) Cp€acTtBa, B TOM YHCJIC JABHXCHUA
MOICIN U CXEMBI, IJIA CBSA3aHHBIX TCID).
peuicHuA 3aga4 LHITaTUB
71a00paTOPHBIH,
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

CBs3b 4acCTOTHI U
neprosia KoneOaHmii™.
MartemaTn4yecKkuit
MasTHUK. [lepuon
KoJIe0aHn
MaTEMaTHYECKOTO 1

MIPYKUHHOT'O MaATHUKOB

OT €ro IJIMHEL U
AMIUTUTYIbI
KoJIeOaHUI;
BBIYUCIIATE
BEJIMYMHEI,

XapaKTePU3YIOIIUE

KoJyiebaTeILHOe
JBHKEHHE

YMeTh: onpeaensiTh
MEPUOJT U YaCTOTY
KoJIe0aHui

CpCaCTBa, B TOM YHUCJIC

MOACIN U CXEMBI I
peuieHus 3aga4

Hcnons3oBanue
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
YuusepcanbHble yueonsle aeicteus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
MeXaHWIeCKast
CKaMbsi, OpycoK
JIepEBSIHHBIH,
3J1eKTPOHHBINH
CeKyHI0Mep ¢
JaTYHKAMH,
MATHHTOYIpaBJisieM
ble TePKOHOBBIE
JATYNKH
CeKyH/oMepa,
Ha0op Tpy30B, OJIOK
HETIOJIBIKHBIH, HUTh
MexaHndeckue KoxeOanns U BOIHBL 3BYK (16 u)
4, Konebatensnoe KonebaTensHoe CdopmupoBats 3HaTh: ONpeaeIcHUE PerynstusHble: CaMOoCTOSITENIBHOCTD B JleMoHCTpannu
nemwkenue. [lepuon | nBmwkenne. KoneGanus 3HAHHSA O KOJIe0aTeNbHOTO YUUTHIBATh BBIICIICHHBIE | MPHOOPETCHUN HOBBIX «Konebanus
KoJieOaHuiH IapHKa, MOABEUIEHHOTO KoJsie0aTenbHOM JIBMDKCHUSL, €TO YUHUTEIIEM OPHEHTHPHI 3HAHHUH U HUTSHOTO MasiTHUKa
MasiTHHKA Ha HuTH. Konebanus JIBIDKEHUH U €TO0 MIPUYHHBL, TapaMeTPHI JIEHCTBUS B HOBOM MpPaKTUIECKUX 1 CBOOOIHBIE
MIPY’KMHHOTO MasTHUKA. XapaKTepUCTHKaX. K0JIe0aTeIbHOTO y4eOHOM MaTtepuae B yMEHUH KoylebaHus rpy3a Ha
XapaKkTepuCTUKH Hayuutb: 00BSICHAT JIBIDKEHUS, € IMHUIIBI COTPYAHUYECTBE C MPYKUHE:
K0JIe0aTeNbHOTO nporiecc KojaeOaHm U3MEpPEHUS yUuTeNneM. KOMIBIOTEP, AATIHK
JBIDKEHUS: CMEIleHHe, MAasiTHUKA; (bU3MYECKUX BEJINYUH, ITo3HaBaTenbHEbIE: YCKOpEHHH,
aMIUTUTY /A, TIEPHOJ, UCCIIeIOBATh XapaKTepU3yIOIINX OTIpeNeNaTh MOHATHA, UHTEPAaKTUBHAS
4yacToTa KojieOaHuH. 3aBUCHMOCTb NIEpHO/Ia KoJnebaTenpHoe WCTIONIb30BaTh 3HAKOBO- JIOCKa WJIN 3KpaH C
EnuHAIB! 5THX BEAWYMH. | KoeOaHWH MasTHHKA JIBIDKCHUE. CHMBOJIMUECKHE

HPOSKTOPOM IJIst
JEMOHCTpALIUH
rpadMKOB, IITATHB C
KpernexoM, Habop
IIPYXHUH pa3HOil
KECTKOCTH, HAOOD
rpy3oB 1o 100 r rpy3
C KPIOUKOM, JIETKAs 1

HC pacTsKuMas HUTb,

61



[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
YuusepcanbHble yueonsle aeicteus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
pyJeTKa
5. | Maremarmueckuii u Mexanmnueckue CdhopmupoBatb 3HaTh: OmpeeneHme PerynsarusHsle: CaMOCTOATENEHOCTE B JemoHCcTpanun
HpPY>KHHHBIT KoJIcOaHMS. 3HAHHSA O KONe0aTeNbHOTO YYUTHIBATh BBIICIICHHBIE | IMPHOOPETCHUH HOBBIX «Konebanus
MAasiTHUKU KonebarenbHas KoJsiebaTenbHOM JIBIDKEHUS; YTO OO0 yUUTENeM OPUCHTUPHI 3HaHUil u HUTSHOTO MasiTHUKA
cucrema. JBIDKECHHH, MIPEICTABIIIOT JIeHcTBUS B HOBOM HNPaKTUYECKHUX u cBOOOIHBIE
Marematuueckuit MaTEMaTU4YECKOM U MaTeMaTH4eCKui y4ueOHOM MaTepHaie B YMEHUU KOJICOaHus Tpy3a Ha
MmasTHUK. Konebanus MPY>KHHHOM MAasTHUK, IPY>KUHHBII COTPYAHUYECTBE C MPYKUHE»: AaTIUK
MaTEeMaTHYECKOTO MasTHUKax. Haydute: | MasTHUK, cBOOOIHBIE yUUTENIeM. YCKOPEHHS, ITaTUB C
MasTHHKA. CBOOOMIHBIC | OOBACHATH KOJICOAHUS KosebaHus, ITo3HaBaresbHbIE: Kpenexxom, Habop
koneOanns. CMemeHne u MasITHUKA; TapMOHNYECKHE OTIPECTSATh TIOHATHS, Tpy30B, HUTb, HA0OP
aMIUIMTYZAa KoJeOaHuii. aHAIN3UPOBATH KoJsieOaHus; co3zaBaTh 0000IeHN, MIPY>KUH
[Ipy>XUHHBII MasSTHUK. yCIIOBUS OIIpEAEIICHHA yCTaHaBJINBaTh
Konebanus npyXHHHOTO BO3HUKHOBCHHS CMEIICHHS U aHAJIOTUH
MasITHHKA. CBOOOTHBIX AMITTATY b
T'apmonunueckue KoJleOaHui KoJIeOaHuH.
KonebaHus MaTeMaTHYeCKOro 1 YMeTh: 00BSICHATH
HpY>KHHHOTO YCTaHOBJICHHS
MasiTHUKOB KoJeOaHuit
HpPY>KUHHOTO H
MaTEeMaTHYECKOTO
MasiITHUKOB, IPUYNHY
3aTyxaHus KojeOaHni
JlaGopaTopHas 3aBHCUMOCTb NEPHOAA Hay4wurts: YMeTs: coduparts Perynarusnsle: CaMoCTOATENBHOCTD B JlaGopaTopHasn
padora Ne 4 KosieOaHuH HCCIIe0BaTh YCTaHOBKY I10 TUTAHUPOBATh CBOM
MaTeMaTHYECKOTO 3aBUCHMOCTb NIEpHO/Ia

MasATHHUKA OT JJIMHBI

KoJieOaHuil MasTHHKA

OIMMCAHWIO; TPOBOJAUTH

IEUCTBUS B

PHOOPETEHNH HOBBIX

3HaHUN U KoJie0aHuii rpy3a
HAOTIOACHUS COOTBETCTBHH C TIPAKTHYECKNX HA MPYKAHE»:
HHUTH, HE3aBUCMOCTh OT €ro JUTMHBI 1 Konie0aHMi; U3MEpATh | TOCTaBJIEHHOH 3amadyen yMeHui KOMIIBIOTEp,

OT aMIUTUTY/bI AMIUTHTYbI MIEPHOJT ¥ 9aCTOTY 1 YCIIOBUSIMH €€ AATYMK YCKOPEHMSI,
KOJIe0aHUHi U MaCChI KoJIeOaHuii; KoJIeOaHui peaNu3amum. IITATHB C
rpy3a. 3aBHCUMOCTh HCCIIeIOBATh MaTEeMaTHIECKOTO 1 [To3HaBarenbHbIE: Kpene:xoMm, Ha0op
nepro/ia KoJeOaHmi 3aBHCHMOCTh MPY>KHHHOTO OCYIIECTBIISTh NIPY:KUH pa3Hoii

IIPY>KUHHOT'O repro/ia KoJeOaHmi MasTHUKOB; (uKcamio sK€CTKOCTH, HA0OP

padora «M3yyeHue
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
YuusepcanbHble yueonsle aeicteus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne ypoka ITpeameTHbIC pE3yJIBTATHI: TIHYHOCTHELE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
MAasTHAKA OT KECTKOCTH TPY>KHHHOTO OOBSCHATH nHpOpManH 00 rpy3os o 100 r.
MIPY>KHHBI ¥ MacChl MasITHUKA MOTy4CHHBIE OKPYKaIOIIEM MHUpE C Jlaboparopras
Tpy3a ¥ HE3aBUCUMOCTh OT Macchl Ipy3a u Pe3yNbTATHI TTOMOIIBIO pabora «M3yueHne
OT aMIUTUTYAbI KECTKOCTH HHCTPYMEHTOB KoseOaHui
KosieOaHui. NIPY>KUHBI HKT. HUTSHOTO
JlaGoparopnas pabota KoMMyHUKaTUBHBIE: MasTHUKa:
Ne 4. «3yuyenue OpraHU30BBIBATH KOMIIBIOTED, JaTYUK
KosiebaHui yueOHOe YCKOPEHHs, TPy3 C
MaTeMaTHIecKOTro COTPYIHHIECTBO KPIOUKOM, JIETKas 1
U TIPY>KUHHOTO 1 COBMECTHYIO HepacTsDKUMast
MasITHUKOB) JEeATEBHOCT C HUTB, pyJIeTKa
yUHUTeneM
1 CBEPCTHUKAMU;
paboTats
HUHAWBUIYaNbHO
U B Ipymme
7. 3Byk. McTouHNKH HcrouHuku 3ByKa. CcopmupoBats 3HaTh: HICTOYHUKOM PerynsatusHble: PasButue JdemoHcTpanus
3ByKa YacroTa 3ByKOBBIX 3HAHUS O 3BYKE. 3ByKa SIBJSIETCS J1I000€ | yYUTHIBATh BBIJCJICHHBIE MI03HABATEIBHOTO «3ByKOBbIE
kosnebanuit. ['onocoBoit Hayuurs: TEJI0, COBEPIIAIOIIIEE YYUTEIEM OPUEHTUPBI HHTEpeca K hU3uKe BOJIHBI»:
ammapar 4eJoBeKa aHAJN3UPOBATh KoJieOaHus ¢ JIEHCTBUS B HOBOM KOMIIBIOTEP,
YCTPOHCTBO 4acTOTaMH 3BYKOBOTO y4e0HOM MaTepuaie B NpHUCTaBKa-
TOJIOCOBOTO amlmapara | Juana3oHa; AWara3oH COTPYAHUYECTBE C ocumiorpad,
YeJoBeKa; paboTaTh ¢ Y4acTOT 3BYKOBBIX YUUTENEM. HHTEepPaKTHUBHas
nHpopmanuei npu KosieOaHuH INo3HaBarenbHbIE: A0CKA WM IKPAH ¢

IIOATOTOBKE CO-
00IIEeHUS

OTIPENIENAT OHATHS,
HCTIONIE30BaTh 3HAKOBO-
CUMBOJIMYECKHE
CpeICTBa, B TOM YHCIE
MOICIHU U CXEMBI IJIA
pelieHus 3aaay eé
pea3anuy.

NMPOEKTOPOM LISt
JAEeMOHCTPALHH
rpa¢ukos,
3BYKOBOM
resLeparop,
AHHAMMK
HHU3K0YaCTOTHBIN
Ha MOACTABKE,
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON
Hcnons3oBanue
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
YuusepcanbHble yueonsle aeicteus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coliepKaHue ypoka IIpenmeTHbIe pE3yIbTaThI: TIHYHOCTHELE
pe3yIbTaThI pETYIATHBHEIE,
pe3yIbTaThI
KOMMYHUKAaTHBHEIE,
MTO3HABATENIbHBIE
MHUKPO(doH,
KaMEpPTOH Ha
pPE30HATOPHOM
AIIUKE
OnexTpoMarsuTHoe nosue (24 4.)
8. SIBienue Omneitel Gapages. Cdopmuporatb 3HaTh: OnpeeIcHe PerynstusHsie: YO6exx1€HHOCTD B JemoncTpanus
3J1eKTPOMATHUTHO SBnenue 3HAHUS O SIBICHUH MIOHATHIL: YUUTHIBAaTh BBIACIICHHBIC BO3MOXHOCTH «SIBenne
W HHIYKIUH. 3NIEeKTPOMAarHUTHOM 3JeKTPOMarHuTHOMN 3JIeKTPOMarHUTHas y4uTeNIeM OPUCHTHPHI MO3HAHUS IPUPOJIBI 3JIeKTPOMATHUTHOI
MaraurHsIi MHIYKLWH. MHIYKLWH, MHIYKLHS, JIEHCTBUS B HOBOM HHAYKIAW):
MOTOK WHayKIMOHHBIN TOK. MarHUTHOM MOTOKE. HUHAYKIVOHHBIH TOK; yueOHOM MaTepuaie B JAaTYHK
MarHuTHBIH DOTOK. Hay4wurts: (hopMyITy MarHUTHOTO COTPYIAHUYECTBE C HANPSIKeH s,
EnvHuna MarHuTHOTO aHAIU3UPOBATh MOTOKa; YUUTENEM. COJICHOHN,
notoka. I'enepaTop SIBIICHHE (yHmaMeHTaIbHbIE Ilo3HaBarenbHsIE: NMOCTOSTHHBIH
MOCTOSIHHOTO TOKa 3IEeKTPOMArHUTHOMN (U3HYECKHE OTIBITHI ONpPENENATh MOHATHS, 10JI0COBO MATHHT,
UHIYKIIH; O0BICHATH Dapanes. co3JaBaTh 0000IEHNS; TpyOKa IIBX,
YCTPOMICTBO U YMeTh: 00BSICHATH MIOHUMATh Pa3InYus KOMILTEKT
MPUHITAI JCHCTBHUS SBJICHNE MEX]Ty UCXOIHBIMU NpOBO/AOB
reHepaTopa 3JIeKTPOMarHUTHOM (axTaMu U THIOTE3aMH
IIOCTOSTHHOTO TOKa UHTKIAH; JUIA UX OOBSICHEHUS,
OTIpeNieNATh TEOPETHIECKIUMHU
HEHU3BECTHBIE MOJIENIAMU U
BEJINYMHBI, BXOJSIINE | pEaIbHBIMU OOBEKTaMH
B hopmymy
MarHuTHOTO MOTOKA
9. IlepemennbIii Ilepemennsrit CdopmupoBats 3HaTh: OmpeaeNeHe Perynarusnsie: YOexxaEHHOCTD B JdemoHcTpanus
3JIeKTPHYCCKHUI 3IEKTPUUECKUI TOK. 3HaHUS O HNEPEMEHHOTO YUUTBIBATh BBIACICHHBIC BO3MOKHOCTH «H3mepenne
TOK Iepronuueckue HNEePEMEHHOM AIEKTPUUECKOTO TOKA; YUUTENEM OPUEHTUPHI MO3HAHUS TIPUPOJBI XapaKTepPUCTHK
HM3MEHEHHS CHJIBI TOKa M | DJIEKTPHUIECKOM TOKE. YCTPOHCTBO H JICHCTBUS B HOBOM nepeMeHHOro
HaNpsHKEHUS Hayunts: HabmronaTh TIPUHITUIT JeHCTBUSA y4e0HOM MaTepuaie B TOKa»:
MIEPEMEHHOTO MOJy4eHUE reHeparopa COTPYJHHUYECTBE C JABYXKaHaJbHasA
ANEKTPUYECKOT0 TOKA. MIEPEMEHHOTO TOKa MIEPEMEHHOTO TOKA. YUUTeNIeM. NpHUCTaBKa-
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[Tnanupyemsble pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON

Hcnons3oBanue
porpaMMbl OCHOBHOTO obuiero oopaszosanusi (B coorBerctBuu ¢ PI'OC)
. 000pyI0BaHUS
YuusepcanbHble yueonsle aeicteus (YY)
Ne Tema OcHOBHOE LeneBas yctaHoBKa MertamnpeaMeTHbIe
n/m coJeprkaHne OKa ITpeameTHbIC €3yJIbTaThL:
P M P pesy. JImaHOoCTHBIE
pe3yNbTaThI pETYIATHBHBIE,
PE3yNbTaThI
KOMMYHUKaTHBHBIE,
MI03HABATEIIHbIC
I'padux 3aBUCHMOCTH IIPY BpAIICHUH PaMKHU YMeTh: 00BIACHITH ITo3HaBatenbHbIE: ocumiiorpad,
CHJIBI TIEPEMEHHOTO TOKa | B MarHUTHOM IIOJIE; YCTPOHCTBO U ONpPENENATh NOHATHSA, 3BYKOBO#
oT BpemeHu. YactoTa OTIACHIBATh MIPUHIUI JEUCTBUSA co3JaBaTh 0000IeHN, reHeparop, Hadop
HEPEMEHHOT0 TOKA. YCTPOHCTBO U reHeparopa yCTaHaBJIUBATh NPOBO/0B
AMIUTUTYTHOE U IIPUHLINI JEUCTBUS MEPEMEHHOI0 TOKA aHaJIOTux

JIECTBYIOIIEE 3HAUCHUS
CHJIBI TOKa U
HarpsHKeHUs .
I'eneparop mepeMeHHOTO
TOKa

reHeparopa
MEePEMEHHOTO TOKa

IIpudrTom BhIIEIEHBI YPOKH, IPOBOAMMBIE ¢ 00opynoBanneM «Touka pocray»
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