MyuuumnansHoe 6romkeTHOe 001e06pa3oBaTebHOE yUpeskIeHHE
I'oponckoro okpyra «ropox Mp6um» CeepanoBckoii obnactu
«Cpennsis obieobpaszosaresbHas wkoma Ne 1y
(MBOY «llIkomna Nely)

PaccMoTpeHo Ha 3acejaHuy necoBeTa
«31» wmas 2023 rona

ITpoTtokoi Ne5

oT «31» wmasg 2023 r.

102560082,
b

PaGoyasi nporpamma
1o y4eOHOMYy npeameTy
«Puzuka»

AJist o0y4arommuxesi 7-9 Kjiaccon

Pa3paborumk:
TpymuukoBa Haranes MupornoBHa,
yuutens ¢usuku, 1 KK

2]

r.Upbut
2023 rox



Iliianupyemble pe3yJibTaThbl OCBOCHUS Y4eOHOr0 nmpeaMeTa «(pu3nKa) ¢ HCNoJb30BaHUeM
o0opynoBanus neHTpa «Touka pocray.

Jluunocmmuule, memanpeomemuule, npeomMenmmubvle pe3yabmamol 0C60eHUA Kypca usuku Jluunocmuvimu
pPe3VIbMAmami 0C60EeHUs KYyPCa QU3UKU HA YPOBHE OCHOBHO20 00ue20 00paz08anus A6IIOMCsL.

* chOpPMHUPOBAHHOCTh TIO3HABATEIBHBIX HMHTEPECOB, HWHTC/UICKTYAJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH yuaInxcs;

e yOeXKJICHHOCTh B BO3MOXHOCTH TIO3HaHUS TIPUPOJLI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BAHUS JOCTMIKEHUM HAyKW M TEXHOJIOTMM JUI JajJbHEHIIEro pa3BUTHS YEJIOBEYECKOIO
o01ecTBa, yBaXeHHE K TBOpIIaM HayKH U TEXHHUKH, OTHOIIEHUE K (PU3UKE KaK 3JIEMEHTY OOIIECTBEHHON
KYJIbTYpHI;

* CaMOCTOSITEILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHUI;

* TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBCHHBIMH HHTEPECAMH W
BO3MOKHOCTSIMH;

* MOTHBalUs OOpa30OBaTEIIbHON  JCSITENLHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO TOAXO0/a;

* (QopMuUpoOBaHHE IEHHOCTHBIX OTHOIIEHWUW IPYr K JAPYry, YUYUTENI0, aBTOpaM OTKPBITHH U
M300peTeHuil, pe3yapraTaM 00y4eHUs;

* (opmupoBaHHE OTBETCTBEHHOIO OTHOIICHHWS K YYEHHIO, TOTOBHOCTM U CHOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHIO M CAMOOOPa30BaHUIO Ha OCHOBE MOTHBAIIMHU K OOYYCHHIO U TIO3HAHHUIO,
OCO3HAaHHOMY BBIOOPY M MOCTPOCHUIO JaibHeHIIel HHANBUIYaIbHOM TpaekTopun 00pa3oBaHus Ha Oase
OPUEHTUPOBKH B MHpe mnpodeccuii U MpoPecCHOHATBHBIX NPEINOYTESHUH, C Y4eTOM YCTOWYHBBIX
M03HABATEJIbHBIX UHTEPECOB;

* (opmupoBaHWE METOCTHOTO MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUANBbHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHOE MHOT0O0Opa3ue COBPEMEHHOT'0 MUPA;

* ¢opMupoBaHHE€ KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTApIIUMH W MIAJIIMMH B TIpoliecce 0Opa3oBaTelIbHOW, OOIIECTBEHHO II0JIE3HOM,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUECKON U IPYTUX BUJIOB JACSITCIBLHOCTH;

* (opmupoBaHUE IIEHHOCTH 3J0POBOTO W 0O€30MacHOr0 o0pas3a JKHU3HH;, YCBOCHHE MPaBUII
WHJIUBUIYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOTO TOBEACHHS B YPE3BBIUAWHBIX CHTYAIMSX,
YIPOXKAOIINX KU3HU U 3J0POBBIO JIFO/IEH, TPaBUJI MOBEICHUS HA TPAHCIIOPTE U Ha J10POrax;

* (hopMHUPOBAHHE OCHOB PKOJOTHYECKOTO CO3HAHMsI HA OCHOBE IMPHU3HAHUS IIEHHOCTH YXU3HU BO
BCEX €€ MPOSIBIEHUAX M HEOOXOJUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHMSI K OKPYKAIOUICH
cpene.

Memanpeomemuvimu pesyrbmamami 00yuyernus pusuxe 6 OCHOBHOU UIKOIE A6IAIOMCSL.

* OBJIAJICHHE HABBIKAMU CaMOCTOSTEIHHOTO MPHOOPETEHUSI HOBBIX 3HAHUMN, OpTraHU3aIH YUeOHOU
NEATEeIIbHOCTH, TOCTAHOBKH LEJIEH, TUIAHUPOBAHMS, CAMOKOHTPOJISI U OILIEHKH pE3yJbTaTOB CBOEH
NEeSATEIbHOCTH, YMEHUSAMH NPEIBUIETh BO3MOKHBIE pE3YyJIbTaThl CBOUX JEHCTBU;

* YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATH ITYTH JTOCTHUKEHUS LIEJICH, B TOM YUCJIE aJbTEPHATHUBHBIC,
OCO3HaHHO BBIOMpATh Hanbonee 3pPeKTUBHBIE CIIOCOOBI pellleHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

* YMEHUE COOTHOCHUThH CBOU JEHCTBUS C IUIAHUPYEMBIMU PE3YIbTaTaMH, OCYUIECTBIISITh KOHTPOJIb
CBOCH NIeATEIHHOCTH B MPOIECCE JOCTIKEHUS Pe3yNbTara, OMpeAesiTh CIOCOObl IeUCTBUN B paMKax
MPEAJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYalluEH;

* MOHUMAHHUE Pa3NUYMA MEXAY HCXOAHBIMUA (paKTaMM M TUNOTE3aMH ISl MX OOBSCHEHUS,
TEOPETUYECKUMH MOJIEIIMA U PEAbHBIMH OOBEKTaMH, OBJAJEHUE YHUBEPCAIBHBIMH YYEOHBIMH
JNEUCTBUSMH Ha TPUMEpPax THUIIOTE3 IA OOBSCHEHHsS] W3BECTHBIX (AKTOB W OIKCIEPUMEHTATBHOU
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIENIeH TIPOIIECCOB WITH SIBICHUM;

* (opMHpOBaHHWE YMEHWUU BOCIPUHUMATH, IepepadaThiBaTh W TMPEIBSIBIATH HHPOPMALUIO B
CIIOBECHOM, 00pa3HOH, cHUMBOJIMYECKOW (opMax, aHAIM3UPOBATh M IepepadaThiBaTh MOJIYYCHHYIO
WH(pOpPMAIIUIO B COOTBETCTBHUU C TIOCTaBJICHHBIMH 3aJadaMH, BBIICISITH OCHOBHOE COJEp)KaHUE
MPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOMPOCHI U U3J1arath €ro;




* TpHOOpPETEHHE ONBITa CAMOCTOSTEIBLHOTO TIIOMCKA, aHaiM3a W OTOOpa HH(POPMAIMH C
MCTOJIb30BAHUEM DPA3JIUYHBIX HWCTOYHMKOB M HOBBIX HWH(MOPMAIIMOHHBIX TEXHOJOTUH IS peIIeHUs
[I03HABATENbHBIX 33/1a4;

* yMEHHE OIpeleNATh IOHATUS, co3JaBaTh OOOOIIEHUs, YCTAaHABIMBATH AHAJIOTUH,
KJaccu(uuupoBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHUSA W KPUTEPUM JUIs KJIAcCH(UKaLUY,
YCTAHABJIMBATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTDH JIOTUUECKOE PACCYKIECHUE, YMO3AKIIOUEHNE
(MHOYKTUBHOE, A€YKTUBHOE U 110 aHAJOTMK) U JieNIaTh BHIBOJIBI;

* pa3BUTHE MOHOJOTMYECKOW M JMAJOrMYECKOW peud, YMEHHs BBIPaKaThb CBOM MBICIU H
CIIOCOOHOCTH BBICIYHIMBAaTh COOECEIHMKA, IOHUMATh €ro TOYKY 3peHHs, IPU3HaBaTh MPaBO JAPYroro
4eJI0BEKa Ha MHOE MHEHMUE;

* OCBOEHHME IPUEMOB JEHCTBUHA B HECTAHAAPTHBIX CHUTyallUsAX, OBJIAJCHHUE 3BPUCTHUECKUMHU
METOAAaMU PELICHUs Ipo0iIeM;

* ¢popMHpOBaHHE YMEHUH pabOTaTh B IPYIIE C BBIIOIHEHHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
NPEJCTABIATh U OTCTAaUBAaTh CBOM B3IJISABI M YOCKICHUS, BECTH JAUCKYCCHIO, HAXOIUTh 00IIee pelieHne
U paspeliath KOHQIMKTBI Ha OCHOBE COIJIACOBaHMs MO3MLUI M ydeTa MHTEPECOB; (HOPMYIHpPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

*  (QopmupoBaHME M  Pa3BUTHE  KOMIETEHTHOCTM B  OOJAacTH  UCIIOJIb30BAaHUS
WH(POPMAIIMOHHOKOMMYHHUKAIIMOHHBIX TexHojorui (nanee MKT— xommerennun).

IIpeomemmnule pesynvmamol

Buinycknux nayuumcs:

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

® [IOHMMATh CMBICII OCHOBHBIX (DU3MYECKHX TEPMHUHOB: (U3NYECKOE TENO, PU3NUECKOE SBICHHUE,
¢busnveckas BeIWYNHA, €IUHHUIIBI U3MEPECHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTHh IMPH MOMOIIN (U3NIECKUX METOJIOB;
aHAJIM3UPOBATh OTAEJbHBIE STalbl IPOBEACHUS MCCIEAOBaHUN W HMHTEPIPETUPOBATH PE3YIbTAThI
HaOJIOACHUHN U OIBITOB;

® CTaBUTH ONBITHI IO MCCIECIOBAHHUIO (DU3MUYECKUX SIBICHUH WM (PU3MUYECKUX CBOWCTB Ten 0e3
UCMOJb30BaHUS TPSAMBIX H3MEpPEHHUH; Tpu 3ToM (HOpMyIHpoBaTh Mpobdiemy/3afgady yueOHOro
AKCIIEPUMEHTAa; CcOOUpaTh YCTAHOBKY U3 NPEUIOKEHHOIO OOOpYy/IOBaHUS; IMPOBOJIUTH ONBIT H
(GbopMyIMpOBATH BBIBOJBI.

[Ipumeuanue. [Ipu npoBeaeHun ucciaenoBaHus PU3NYECKUX SIBICHUN W3MEpPUTENbHbIE TPUOOPHI
UCMOJB3YIOTCS JIMIIb KaK JATYMKU H3MEpeHHs] (PU3MUYECKUX BEIMYUH. 3aluCH TOKa3aHUN HPSMBIX
U3MEpEHU B 3TOM cilyyae He TpeOyeTcs.

® IOHMMATh POJIb FIKCIIEPUMEHTA B MTOJIyY€HUH HayYHOIH HH(pOpMaLHH;

® IPOBOJUTH MPsIMbIE U3MEPEHUS (PU3MUECKUX BEJIMUMH: BpEMsl, paCCTOsIHME, Macca Teja, 00beM,
cuila, TemIeparypa, aTrMoc(epHoe JaBlE€HUE, BIAXKHOCTh BO3/yXa, HaNpsHKEHHE, CHUJa TOKa,
paavanyvoHHbId (QOH (C MCHOJIB30BAaHUEM JO03MMETpa); MPU STOM BBIOUPATH ONTHUMAIBHBIN CHOCOO
U3MEPEHUsl M HCIOJb30BaTh MPOCTEHINe METOJbl OLIEHKU MOrperHocTell u3mepeHuid. [Ipumeuanue.
Jlrobass ydyeOHas mporpamMma JOKHa OOECIEYMBATh OBJIAJIEHUE TIPSMBIMH HW3MEPEHHSIMU BCEX
NEPEYHUCICHHBIX (PU3NYECKUX BETUUUH.

® [IPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C MCIIOJIB30BAHHEM MPSIMBIX
U3MEpEHUil: TpHU OSTOM KOHCTPYHMPOBATH YCTAaHOBKY, (UKCHpPOBaTh pE3yibTaThl IOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHJE TaOMUI W TpaduKOB, JeNaTh BHIBOJBI IO pe3yibTaTaM
UCCIJIETOBaHMUS;

® MPOBOJUTH KOCBEHHBIE HW3MEPEHUs (PU3MUYECKUX BEIMYMH: TPU BHIMOJHEHUH HW3MEPEHUH
coOupaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeIysl MPEAI0KEHHON NHCTPYKLUHU, BBIYUCIATh 3HAUYECHUE
BEJIMYMHBI U aHATU3UPOBATh MOJyYEHHbBIE Pe3YyJIbTaThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHUI;

® aHAJIM3UPOBATH CHUTYallUd MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTb B HUX
NPOSIBJICHUE H3YYEHHBIX (U3WYECKUX SBICHUHA MM 3aKOHOMEPHOCTEH M NPUMEHATh HMEIOIINEecs
3HAHUS Ul UX OOBSCHEHNUS,




® [IOHMMAaTh NPHUHLHUIBI JEHCTBUA MAaIIMH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€30MaCHOTO MCII0JIb30BaHUS B TOBCEHEBHOM KU3HU;

® JCIOJIb30BaTh IIPU BBHINOJHEHUM YYEeOHBIX 3aJad HAy4YHO-TIOMYJSAPHYIO JIMUTEparypy o
¢u3nYecKux SABICHUAX, CIPABOYHBIC MaTepuanbl, pecypchl MHTepHET. BBIMYCKHUK MONIYyYuT
BO3MOKHOCTb HAyUUTHCS:

® OCO3HABAaTh IICHHOCTh HAYYHBIX UCCIIEIOBAaHMA, POJIb (PU3UKU B PACIIMPEHUN MIPECTABICHUN 00
OKPY>KaIOILIEM MUDPE U €€ BKJIaJ B YIY4IIEHUE Ka4eCTBA KU3HU;

® JCIIOJIb30BaTh MPHEMBl TOCTPOCHUS (PU3MYECKHX MojeNnel, TOucKa u (OPMYIUPOBKH
JIOKa3aTeJIbCTB  BBIABUHYTBIX THIIOT€3 M TEOPETHYECKHUX BBIBOJAOB HAa OCHOBE HOMIIMPHYECKU
YCTAHOBJICHHBIX (DAaKTOB;

® CpaBHUBAThb TOYHOCTh HM3MEpEHHs (U3NUYECKUX BEIWYMH IO BEIMYMHE HMX OTHOCHTEIBbHOM
IIOTPEIIHOCTH IIPH NIPOBEIECHUU NIPSMbIX U3MEPEHUM;

® CaMOCTOSITEJIbHO MPOBOJUTHh KOCBEHHBIE M3MEPEHUS M HCCIENOBAHUSA (PU3MUYECKUX BEJIUYMH C
UCIOJIb30BAHUEM pPAa3IMYHbIX CIOCOOOB H3MEpEeHus (U3UYECKUX BEIMYUH, BbIOMpPATh CpencTBa
M3MEPEHUs C y4eTOM HEeO0OXOAMMOM TOYHOCTH M3MEpeHuil, 000CHOBBIBATh BBHIOOP CIIOCO0a M3MEpEHHS,
aJIeKBaTHOTO ITOCTABJIEHHOM 3a/1a4ye, IPOBOAUTH OLICHKY JIOCTOBEPHOCTH MOJyUYEHHBIX PE3YyJIbTATOB;

® BOCHPUHUMATH WHPOPMALUIO (PU3NIECKOTO COACPIKaHUS B HAYYHO-TIOMYJISIPHOU JINTEpAType U
CpeAcTBaXx MacCcOBOM MH(pOpPMANWU, KPUTUIECKHA OIICHWBAThH MOJYYCHHYIO HH()OPMAIUIO, aHATH3HPYS
ee coJiepyKaHKe U JaHHbIe 00 NCTOYHHMKE HH(POPMALIUH;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOLIEHUS O (PU3MUYECKUX SIBICHUSAX HA OCHOBE
HECKOJIbKUX WCTOYHMKOB HH(OpMAIMM, COINPOBOXKAATh BBICTYIJICHHE IpE3eHTAlUel, YYUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexanuueckue sagienus

Buinycxknux nayuumces:

* pacIio3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBSICHATh HA OCHOBE MMCIOIIUXCSI 3HAHWK OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS NPOTEKAHMS 3THUX SIBJICHHUI: pABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE
IBUKEHHE, CBOOOTHOE MaIEHUE TEJ, HEBECOMOCTh, PABHOMEPHOE JIBIKEHUE 110 OKPYKHOCTH, UHEPLIUS,
B3aUMOJICHCTBUE TeJ, Mepefada aBJICHUs TBEPABIMU TEJaMH, KHUAKOCTIMH W TazaMu, arMochepHoe
JaBJICHUE, TJIaBaHUE TeJl, paBHOBECHE TBEP/ABIX Tel, KoyieOaTelbHOE TBUKEHHE, PE30HAHC, BOJIHOBOE
JIBIDKCHHE,

* ONWCHIBATh HM3YYCHHBIC CBOMCTBA TEI M MEXAHUYECKHE SIBJICHHS, HCIOJIB3YsS (U3HYECKHE
BEJIMYMHBL: IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BELIECTBA, CHJIA, TABJICHUE, UMITYJIbC
Tena, KUHETHUYEeCKas JHEpPrus, TMOTCHIMAIbHAS OJHEPrus, MeXaHudeckas paboTa, MexaHUYecKas
MomHocTh, KITJ[ mpocTroro mexanusma, ciiia TpeHUs, aMIUTMTY1a, IEPUO U YacTOTa KoyeOaHuil, JHa
BOJIHBI U CKOPOCTb €€ PACTIPOCTPAHCHHS; TPU OMHCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIONIb3YEMBIX BETUYMH, UX 0003HAYEHUS U €IUHUIIBI H3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIOIIIHE
JTaHHYIO (PU3UYECKYIO BETUUNHY C APYTUMH BEIIMYMHAMH;

* aHANM3HUPOBATh CBOWCTBA TEJ, MEXaHWYECKHE SBJICHHS U MPOIECCH, UCMONB3Ys (pU3MUecKue
3aKOHBI M MPUHIMIIBL: 3aKOH COXPAHEHUSI YHEPTHH, 3aKOH BCEMUPHOIO TATOTEHHUSI, PABHOICHCTBYIOIIAS
cuna, I, II u III 3akonsl HproTOHA, 3aK0H coXpaHeHUs uUMITyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena; TpH ITOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M €ro MaTeMaTU4ecKoe
BBIPAYKEHHE;

* pas3nu4aTh OCHOBHBIC MPU3HAKU H3YUEHHBIX (DU3MUECKUX MOJIENel: MarepHhalbHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

e pemarh 3aJaud, HWCIONB3Yys (HU3nyeckne 3aKOHBI (3aKOH COXPAHEHHWS JHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHMS, NpuHUMI cyneprno3unuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHUs
uMITyJibca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna) U GOpMYIbl, CBS3BIBAIONINE (DU3UICCKUE
BEJIMYUHEI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIeCTBa, CHIIA, JaBJICHUE, UMITYIbC
Tena, KUHETHWYEeCKas OJHEPrus, TMOTCHIMAIbHAS JHEPrusi, MexXaHWdeckas paboTa, MeXaHWYecKas
MomHocTh, KIIJ mpocTtoro mexanusma, cuiia TPEHHsS! CKOJIbKEHHUsS, aMIUIUTY/a, MEepUoj] U 4acToTa




Kosie0aHui, AJIMHA BOJHBI U CKOPOCTh €€ PaclpoCTpaHEHHs): HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIICTISITh (PU3NYECKUE BEIMYMHBI U OPMYIIbI, HEOOXOUMBIE IJISl €€ PEIICHUsI, U IPOBOIUTH PACUECTHI.

Buinycknux nonyuum 6o3modicnocms Hayyumocs:

* HCIIOJIb30BAaTh 3HAHHUS O MEXAaHMYECKUX SIBJIICHUSX B MOBCEAHEBHOW XH3HU JJIsi OoOecredeHus
Oe3omacHOCTH Mpu oOpalieHuu ¢ NpudopaMu U TEXHUYECKUMH YCTPONCTBaMH, HIJS COXPaHEHUS
3J10pOBbS U COOJIIOIEHNS HOPM IKOJIOTUYECKOTO ITOBEACHMSI B OKPYKAIOLIEH CpeIe;

* IPUBOJUTH MPHUMEPHI MPAKTHUECKOTO MCIIONb30BAHUS (U3MUYECKUX 3HAHUNW O MEXaHHYECKHX
ABNCHUSAX M (PU3MYECKMX 3aKOHAX; MCIOJIb30BAaHUS BO30OHOBIISIEMBIX HMCTOYHHKOB HSHEPIHU;
9KOJIOTMYECKUX MOCJIEICTBUIM HCCIEIOBAaHUS KOCMUUYECKOTO IPOCTPAHCTBA;

* pa3nauyaTh TPAHUIBl MPHUMEHUMOCTH (U3MYECKUX 3aKOHOB, NMOHMMATh BCEOOLIMI Xapakrep
(GyHITaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPruu, 3aKOH COXpaHEHUS! UMITYJIbCa,
3aKOH BCEMHUPHOI'O TATOTE€HHS) U OTPAHUUYEHHOCTh MCIIOJNb30BaHMS YacTHBIX 3aKOHOB (3akoH ['yka,
3aKOH ApXuMmeza u ap.);

* IpueMaM TOUCKa U (POPMYTUPOBKU JTOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUYECKHX
BBIBOJIOB Ha OCHOBE SMIIUPHUUYECKU YCTAHOBJICHHBIX (DAKTOB;

* HaXOJWThH AJCKBAaTHYIO MPEIIOKEHHOHN 3a7a4ye (GU3UUECKYI0 MOJAEIb, pa3pemarb npooieMy Ha
OCHOBE MMEIOIINXCS 3HAaHUM MO MEXaHUKE C MCIOJIb30BaHUEM MAaTEMaTUUYECKOIO anmnapara, Oll€HUBATh
peaIbHOCTb MOJTYYEHHOI'O 3HaYeHUs (PU3NUECKON BEITMUUHBI.

Tennoevie sgnenun

Buinyckuux nayuumes:

* pacrio3HaBaTh TEIUIOBbIC SIBIECHUS M OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA MJIM YCIIOBHSI POTEKAHUS 3TUX sBJICHUN: TU(Py3us, N3MEHEHNE 00beMa TeJl IIPU HarpeBaHUH
(oxnmaxaeHun), OoJiblllasi CHKUMAEMOCTh Ta30B, Mayas C)KMMAaeMOCTh JKHUIKOCTEH M TBEpIbIX Tel;
TEIUIOBOE paBHOBECHE, HCIapeHue, KOHACHCAllUs, IUIaBJICHUE, KPUCTAJUIN3AlMs, KUIIEHUE, BIAXKHOCTh
BO3/yXa, pa3JIMuHbIe CIIOCOOBI TEIJIONEepeaayy;

* ONKCHIBATh U3yUECHHbIE CBOWCTBA TEJ U TEIIOBBIE SIBJICHUS, UCIOIb3Ys (PU3NUECKUE BEIUUUHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS DJHEPrus, TEMIlepaTypa, YAEJIbHas TEIUIOEMKOCTbh BEILECTBa,
ylenbHas TeIUIOTa IUIABICHMS U [apooOpa3oBaHMs, YJENIbHAas TEIUIOTa CropaHus TOILIMBA,
KO3 (QHUIMEHT NOJEe3HOro JEeMCTBUS TEIUIOBOIO JIBUTATENS; NPU ONMHUCAHUM TNPaBWIBHO TPAKTOBATh
(¢u3NyYeCKUil CMBICII MCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIBI W3MEpPEHUs, HaXOAWTh
(bopMyIIbl, CBA3BIBAIOLINE JaHHYIO (PU3MUECKYIO BETUYUHY C JPYTHMU BEITUUYNHAMUY;

* aHAJIM3MPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS M MPOLECCHI, UCIOJB3YSl 3aKOH COXPaHEHUs
SHEPIUH;

* pa3IN4aTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €70 MaTEMAaTUYECKOE BBIPAXKEHUE;

* pa3auy4aTh OCHOBHBIE IPU3HAKU MOJIENIEH CTPOEHUS ra30B, )KUJIKOCTEN U TBEPABIX TEI;

* pemaTh 3aJlauM, MCIOJIb3ysl 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Mpoleccax, (Gpopmysl,
CBsI3bIBaOIIME (U3NYECKHE BEIUYMHBI (KOJIMYECTBO TEIJIOTHI, BHYTPEHHsSI PHEPrus, TemIeparypa,
yllenbHas TEIUIOEMKOCTh BELIECTBA, yJeNbHAas TEIUIOTa IUIABICHUS M MapooOpa3oBaHUs, yJelbHas
TEIUIOTa CTOpaHUs TOIUIMBA, KOA((UIMEHT IMOJIE3HOTo JIEHCTBUS TEIUIOBOIO JBUTATElNs): HA OCHOBE
aHaJlM3a YCJIOBUS 33Jaud BBLACHATH (PU3MUECKHE BEIUYUHBI U (QOpMYJbl, HEOOXOIMMBbIE NJs €e
pEeLIeHNs, ¥ IPOBOIUTH PACUETHI.

Buinycknux noayuum 603M0CHOCHb HAYYUMbCAL:

* HCIMOJb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUAX B MOBCEIHEBHOM KHU3HU i1 OOecreyeHHs
0e30macHOCTH MpH OOpalleHuH ¢ OpubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, Ui COXPaHEHUs
3I0pOBbS M COOJIIOJCHHS HOPM DKOJIOTMYECKOTO IOBEIEHHS B OKpYXKarouleil cpene; MpPUBOIUTH
MIPUMEPHI SKOJIOTUYECKUX TOCIEACTBUI paboThl aBurareneit BHyrpeHHero cropanus ([BC), TerinoBbix
Y TUAPOIIIEKTPOCTAHLINM;

* MPUBOJUTH MPHUMEPHl MPAKTUYECKOTO HCIOJIB30BAaHUS (PU3MUECKUX 3HAHUH O TEIIOBBIX
SIBJICHUSX;

* pa3iauyaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NMOHUMATh BCEOOIIMH XapakTep
(GbyHIaMeHTaIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpaHEHMsI PHEPrMHM B TEIUIOBBIX IMpoIeccax) M
OTrPaHUUYEHHOCTD UCIIOJIb30BaHMUS YACTHBIX 3aKOHOB;




* mpueMaM Toucka U (QOPMYIHPOBKU J0KA3aTENbCTB BBIABUHYTHIX THIOTE3 UM TEOPETUUYECKHUX
BBIBOZIOB Ha OCHOBC SMITMPUYCCKH YCTAHOBJICHHBIX (I)aKTOB;

* HaXOJUTbH aJEKBATHYIO NPEJIOKEHHON 3a/1ade PU3NYECKYI0 MOJIeNb, pa3peliars npodiemMy Ha
OCHOBC MMCHOIINXCA 3HAHUM O TEIIOBBIX SIBICHUSIX C MCIOJBb30BAaHHMEM MaTEMaTHYECKOTO amnrmapara u
OLIEHHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIHUHHBI.

Inekmpuueckue u MacHUMHbLE AG/ICHUS

Buinycknux nayuumes:

¢ paciio3HaBaThb JJICKTPOMAIHHUTHBIC SBJIICHUSA U O6L$ICHSITB Ha OCHOBC HMCHOLIUXCA 3HAaHUHU
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI NMPOTEKAHHUS STUX SBJICHHM: AJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3apsAa0B, HArp€BaHUC IMMPOBOJHUKA C TOKOM, BSaHMOHefICTBHe MAaraHuToB, DJICKTpOMAaronuTHasA UHAYKI KA,
JeiCTBE MAarHUTHOTO IIOJISI HA TPOBOJHUK C TOKOM, MPSMOJIMHEHHOE pPAaclpOCTpaHeHHE CBETa,
OTpa)kKEHUE U NPEIOMIICHUE CBETA, IUCIIEPCUSI CBETA;

* OMKCHIBATh U3yYCHHBIE CBOMCTBA T€J W 3JECKTPOMArHUTHBIE SBIICHUS, UCIOJNIB3Ys (U3HUECKUE
BCJIIMYNHBI:

ANEKTPUYECKUH 3apsijl, CHJIa TOKA, SIEKTPUUECKOE HaIPsHKEHUE, JJIEKTPUUECKOE COMPOTUBIICHUE,
yIIebHOE COIPOTHBIICHUE BEIIECTBA, paboOTa TOKA, MOIIHOCTh TOKa, (OKYCHOE pAaCCTOSHUE U
ONTUYECKAsl CUJIA JIMH3BI; MPU OMUCAHUM MPABWIBHO TPAKTOBATh (PU3WUYECKUI CMBICI HCIOIb3YEMbIX
BCJINYHNH, UX O603H21‘-IGHI/IH " CAUHUILIBI U3MCPCHUA,

YKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMH BeJTMYNHAMM,

* AaHaJIM3upoBaATb CBOMCTBA TCJI, OJICKTPOMArHMTHBIC SABJICHHUA W TPOLECChbI, HCIOJb3Yys
¢dbu3nyuecKkre 3aKOHBI: 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsaa, 3akoH Oma A yJacTka [enH, 3aKOH
Jxoyns—IJleHua, 3aK0OH NPSIMOJIMHEMHOrO PACIHpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MPEJIOMIICHUSI CBETA; MPH 3TOM Pa3iInyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro MaTeMaTHYeCKOe
BBIPAXKECHUE;

* pemiath 3aJayd, HCHOJIB3Ys (PU3NYECKUE 3aKOoHbI (3akoH Oma s y4yacTKa UenH, 3aKOH
Jxoyns—IJleHua, 3aK0H MPSIMOJIMHEMHOIO PACIpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIpeIOMIICHUsI CBeTa) U (OPMYIIbI, CBSI3bIBAIONINE (U3MUECKUE BEIMYMHBI (CHJIa TOKA, SJIEKTPHUECKOE
HalpsDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, YIENbHOE CONPOTHUBIIEHHWE BELIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTHYECKas CHIIa JMH3bI, POPMYIIBI pacueTa dJEeKTPHIECKOro
COTPOTHUBIIEHUS TIPH MOCEA0BATEIILHOM U TTapaJIEIbHOM COCITMHEHUH MTPOBOIHUKOB);

* Ha OCHOBE aHaiM3a YCJIOBHUS 3a/ladyll BBIACHATH (PU3MUECKHEe BENUYMHBI U (OPMYIIBI,
H€O6XO)II/IMI>IC AJig €€ pCUICHUsA, U ITPOBOAWUTH PaCyYCTHI.

BbanCKHMK noay4YUum 603MOHCHOCIMb HAYYUIMbCA.

* HCHOJL30BaTh 3HaHUS 00 SJICKTPOMAruuTHBIX ABJICHHUAX B HOBCGHHGBHOﬁ KU3HU JIA
obOecrniedueHrs 0€30MacHOCTH TpHU OOpalleHUH ¢ MPUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMHU, IS
COXPAHEHHUS 3/I0POBBS U COOIIOIEHUSI HOPM PKOJIOTHUYECKOI0 MTOBEACHUS B OKpYXKAloIIel cpelie;

* TMPUBOAUTH TPUMEPHl  NPAKTHUECKOTO  HCMIOJB30BAaHUS  (PUIMYECKHUX  3HAHUU O
OJICKTPOMArHUTHBIX SABJICHUAX

* pa3nuyaTh TPAHUIBl MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, MOHUMAaTh BCEOOLIUI XapakTep
(yHlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHMsI DJEKTPUUECKOro 3apsiia) W OrpaHMYEHHOCTh
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMma 1t ydacTka 1emnu, 3akoH Jxoyns—IJlenna u ap.);

* TpUeMaM TOCTPOeHUs (PHU3UYECKUX MOJeNnel, Moucka u (GOPMYITUPOBKH JOKA3aTEIbCTB
BBIJIBUHYTBIX I'MIIOTE3 U TCOPETUYCCKHUX BBIBOAOB HAa OCHOBC OMIIMPHUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

* HAXOJUTh aJEKBATHYIO MPEIOKEHHON 3a/1ade PU3NUYECKYI0 MOJIeNb, pa3pemiats npodiaemMy Ha
OCHOBE HMCHOIINXCA 3HaHui 00 OJICKTPOMArduTHBIX SBJICHUAX C HCIIOJB30BAHUEM MATEMATHYECKOI'O
amnmapara v OI[eHUBATh PEeaTbHOCTh MOTYYEHHOTO 3HAUEHUST (PU3NYECKON BETUUHHEI.

Keanmoevie aenenusn

Bbll’lVCKHuK HaydyumcA.

¢ Pacro3HaBaTb KBAHTOBBLIC SABJICHUA U OOBSACHATL HAa OCHOBE HMCIONINXCA 3HAHWII OCHOBHEIC
CBOMCTBA UIIN YCJIOBHA NMPOTCKAHUS 3TUX SIBJICHMI: €CTeCTBEHHAas U HCKYCCTBCHHAA palMOAKTHBHOCTD,
BO3HHKHOBEHHE JTUHESHIATOTO CIICKTpa U3JTYyYCHH,




* ONHUCHIBATb H3YUYCHHbIE KBAHTOBBIE SBJICHUS, HCIOJIB3Ys (PU3MUYECKHE BEIMYMHBL: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, MEPUOJ MOJypacnaaa; MpH ONUCAHUU
IIPaBUJIBHO TPAKTOBaTh (DPU3MYECKHM CMBICI HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS M €AMHUIIBI
U3MEPEHUs; YKasbIBaTh (HOPMYJIbl, CBS3BIBAIOUIME MJAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTHMHA
BEIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3NYECKOM BETUUUHBI;

* AHAIM3MPOBATH KBAHTOBBIC SBJICHUS, MCIOJB3Ys (U3NYECKHE 3aKOHBl U IOCTYJAaThl: 3aKOH
COXPAHEHHs DHEPIMM, 3aKOH COXPAHEHUsS DJICKTPUYECKOTO 3apsla, 3aKOH COXPAHEHHsS MacCOBOTO
41CJIa, 3aKOHOMEPHOCTH U3Iy4YEHMS U MOIJIOIIEHUS CBETa ATOMOM;

* pa3nuy4aTh OCHOBHBIC NPU3HAKM IIJJAHETAPHOW MOJEIM aTOMa, HYKJIOHHOM MOJENH aTOMHOIO
Anpa;

* IPHUBOJUTH IIPUMEPHl IPOSBICHUS B MNPUPOJAE U  IPAKTUYECKOTO  HCIOJIB30BaHUS
PaZMOaKTUBHOCTH, EPHBIX U TEPMOSIIEPHBIX pEaKLUi, IMHENYATHIX CIIEKTPOB.

Buinycknux nonyuum 603MOoACHOCHb HAYYUMbCA:

* HCIIOJIb30BaTh MOJYYCHHBbIC 3HAHHUS B IMOBCEJHEBHOW XU3HU NpU OOpalieHuu ¢ mpudopamu
(CYETYMK HMOHM3MPYIOUIMX YAaCTHUL, IO3UMETp), A COXPAaHEHMs 370pOBbS U COOJIIOAEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAOLIEH Cpelie;

* COOTHOCHUTb SHEPIUIO CBSI3U aTOMHBIX S€p € 1e(h)eKTOM MacChl;

* IPUBOJUTH MPUMEPHI BIUSHUS PaJAMOAKTUBHBIX M3JIYYEHUH Ha KUBbIE OPTaHU3MbI; IOHUMATh
IIPUHLIMII JENUCTBUS TO3UMETPA;

* [OHMMAaTh DJKOJIOTUYECKHE TPOOJIEMbI, BO3HHUKAIOMIME TP HCIOJb30BAaHUHA ATOMHBIX
JIEKTPOCTAHLUN, M MYTH PpEIHIeHUus 3TUX NpoOsieM, NEepCHEKTUBBl HCHOJIb30BaHUS YIPABISIEMOTO
TEPMOSIACPHOIO CHHTE3A.

Inemenmol acmponomuu

Buinycknux nayuumes:

* pa3nuy4aTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIlEHUS 3BE3HOro Heba, ABxkeHus JIyHsl,
CosnHIa ¥ MJIaHET OTHOCUTEIILHO 3BE3];

* IOHUMATh Pa3INyuns MEXY I'eIMOLIEHTPUUYECKON 1 FEOLIEHTPUUECKON CUCTEMaMH MUpa.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

* YKa3bIBaTh OOIME CBOMCTBA M OTJIMYMS IJIAHET 3eMHOM IPYMIbI ¥ MJIAHET-TUTaHTOB; MaJbIX Tl
ConHeuyHoOW cucTeMbl M OOJIBIINX IUIAHET; MOJIb30BAaThCS KapTOM 3BE3JHOr0 HeOa MpH HAOIIOAECHUAX
3BE3JHOTO HeOa;

* pa3In4aTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3mep, L[BET, TEMIIEpaTypa), COOTHOCUTh LIBET
3BE3/IbI C €€ TEMIIEpaTypOu;

* pa3nauyaTh TMIIOTE3bI O MPOUCXO0kKACHUH CONHEUHON CUCTEMBI

Jus peanu3anuu nporpaMmbl HCHOJb3yeTcs:i o0opynoBanune kadbunera «Touka Pocra» mo
yueOHOMY npeamery «Du3nka»

IIpennonaraemblie TUIIBI JaTYHKOB:
- becnipoBogHOI MynbTUAATYUK
- JlaTumk aOCOIOTHOTO JaBJICHUS
- JlaTumk Temneparypbl HCCIEAYEMOU Cpenbl
- JlaTuMk MarHUTHOTO MO
- JlaT4uK 37EKTPUUYECKOTO HANIPSHKEHUS
- JlaTymk cuibl TOKa
- Jlatumk akcenepomeTp
- MHble Tunel gaTunkos, npexycMoTpennbsie KTPY
- JlomonauTensHbIe MaTepuaibl B komiuiekre: USB ociimmiorpad
- JlononHurenbHble MaTepraibl B komiuiekre: Kabens USB coenunutenbHbIif
- JlonojHMUTENbHBIE MaTepPHAaJIbl B KOMIUIEKTE: 3apsiIHOE YCTPOHCTBO ¢ Kabenem
- miniUSB

COAEPXAHUE YVUYEGHOTI'O ITPEJJMETA «®1U3UKA»



¢ T Knacce

duszuka u pusndeckue MeToaAbl n3ydeHusi npupoast (5 41.)
dusmka - Hayka o npupojae. Habmronenne u onucanune Gpuznueckux spiieHu. OU3HUecKuil dKcIe-
pumeHT. M3Mepenne ¢uznueckux BeTMYMH. MexayHapoAHas cuctema efauHui. Haydnslii merox mo-
3HaHus. Ou3ndeckne 3aKOHBI ¥ TPAHUIBI UX TPUMEHUMOCTU. Poib pu3uku B (hOpMUPOBAHUM HAYIHON
KapTUHbI Mupa. KpaTkas UCTOpHS OCHOBHBIX HAYYHBIX OTKpBITUI. Hayka u TexHuka.

Mexanunueckue siBjaeHus (39 4.)

Kunemamuxa (21 u.)

MarepuanbHas TOUKa Kak MOJIE/b (PH3MIECKOTO Tela.
Mexanundeckoe BrKeHHe. OTHOCHTEIBHOCTh MEXAaHHYECKOro JBWKeHHs. Tpaekropus. Ilyre -
ckamsipHast BenuunHa. CKOpOCTh - BEKTOpHas BelnunHa. MOJIyib BEKTOpa CKOPOCTH. PaBHOMEpHOE
NPSAMOJIMHENHOE IBIOKCHHUE. [ pa Ky 3aBUCHMOCTH ITyTH U MOJYJISt CKOPOCTH OT BPEMEHH JIBHIKCHHUS.

Junamuxa (18 u.)

WNuepuusa. UueptHocts Ten. B3aumopneiicteue ten. Macca - ckansgpHas BenuuuHa. IlnotHoCTh Be-
niectsa. Cuila - BeKTOpHas BenuuuHa. [[Bmxenue u cuwibl. Cuna ynpyroctu. Cuiia tpenus. Cuna Tsbxke-
CTH. 3aKOH BCEMUPHOTO TAroTeHus. LIeHTp TspkecTu. Y cioBusi paBHOBECHS TBEPJOTO Tea.

Hasnenue. AtMochepHoe naBinenue. 3akoH [lackans. 3akoH Apxumena. Y cioBue IIaBaHus Tell.

3aKoHBI COXpaHEeHHsI HMITYJIbCAa M MeXaHu4ecKoii yHepruu (21 41.)

Mexanuueckue konebanus u éonnwt (15u.)

Pabora. Momnuocts. Kunernueckas sHeprus. IloTeHnunanbHas sHeprus. 3aKOH COXpPAHEHUS MeXa-
Huueckor sHepruu. IIpocteie Mmexanu3mbl. KoaddunueHnt nonesHoro aeicTeus. BozoOHOBIsIEeMbIE HC-
TOYHUKHU SHEPTUH.

Cmpoenue u ceoiicmea éeugecmea ( 6u.)

ATOMHO-MOJIEKYJISIPHOE CTpoeHue BemiecTBa. OMBITHI, TOKA3bIBAIOIINE aTOMHOE CTPOEHHE BEIIEeCT-
Ba. TerioBoe ABMKEHHE W B3aMMOJICHCTBUE YaCTHUIl BelecTBa. bpoyHoBckoe nBu:keHue. {uddysus.
ArperatHbie COCTOSTHUSA BetecTBa. CBOMCTBA Ta30B, )KUAKOCTEH U TBEP/IbIX TEII.

6 8 Knacce

TenuioBbie siBjienus (15 4.)
TemnmoBoe paBHOBecue. Temmeparypa. Bryrtpennsist sHeprusi. CrnocoObl M3MEHEHUS BHYTPEHHEH
sHepruu. PabGota u temnonepenaya. Bupa temnonepenaun. TemmonpoBogHocTh. KouBekuust u
U3NydyeHue. DHeprus TOIUIMBA. 3aKOH COXPAHEHHs SHEPTUHU B TEIIOBBIX MPOIIECCaX.

H3menenue azpezamnuvix cocmosnuii éewgecmea (11 u.)

ArperatHble cocTosiHUs BemlecTBa. KomndectBo TeruioTsl. Mcnapenue u konaeHcauus. Kunenue.
Brnaxnocts Bo3ayxa. [1naBnenue u kpucrammmsanus. Y aenbHas TerioTa miasienus. [lapoBas TypOuHa.
[IpeoOpazoBanne sHepruu B TerwioBblx MammHax. KIIJ[ TemmoBoit MammmHbL.  DKOJIOTHYECKUE
MPOOJIEMBI TETIJIOYHEPTETHKHY.

DiekTpuueckue siBjaeHus (23 4.)

Onektpu3anus Ten. DIIEKTPUUYECKHU 3apsala. [[Ba Buaa AJIEKTPUYECKUX 3apsAI0B. 3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsia. DIEKTPUUECKOE MOJIE.

[TocTrossHHBIN 35eKTpUYecKUi TOK. Cuia TOKa. DJIEKTPUYECKOE COMPOTHUBIIEHUE. DJIEKTPUUECKOE
HarpsbkeHue. [I[poBoIHUKY, JURIIEKTPUKHU U MOAYNPOBOAHUKU. 3aKOH OMa JIJisl y4acTKa 3JIEKTPUUECKOM
nernu. Peocrarel. Pabota W MomHOCTH 3nekTpudeckoro Toka. 3akoH J[[xoyms — Jlenma. Jlamma
HakanuBaHus. [IpaBuia 6e30macHOCTH MpU pabOTe C HCTOYHUKAMHU SJIEKTPUUECKOTO TOKA.

DJIeKTPOMATrHUTHBIE siBJieHH (8 4.)



MarauTHOEe TMOJ€ NOpPSIMOTO TOKa. MarHuTHble JIMHUKM. MarHuTHOE MoJie KATYIIKH C TOKOM.
OnekrpomarHuThl. IlocTosiHHble MarHuThl. B3aumopeiicTBue MarHuToB. MarnuTHoe moJsie 3eMIIH.
MaruuTtHOe ToJie TOKa. JleHCcTBME MAarHUTHOTO IIOJSi Ha MPOBOJHHUK C TOKOM. OJIEKTPUYECKUM
JIBUTATEJNb. Y CTPOMCTBO 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Cgertosbie siBiaeHust (10 4.)

CBer — nanekrtpomarHutHas BojHa. [IpsMmonuHeiliHoe pacnpocTpaHeHue cBera. OTpaxeHue Hu

npenomiieHue cBera. Ilnockoe 3epkano. JIuH3pl. DOKyCHOE pacCTOSHUE U ONTHYECKas CUja JIMH3BL.
N3obpaxkenue, napaemoe JTuH30M. ONTHYECKHE PUOOPHI.

6 9 knacce

3aKkoHbI B3auMoaeiicTBUA U ABHKeHust TeJ ( 34 41.)

Marepuanbnass Ttouka. Cucrema orcuera. Ilepememienue. CKOpocTh MPSMOJIMHEHHOTO
paBHOMEpHOro JBMKEHHs. [IpsAMoOnMHENHOE pPaBHOYCKOPEHHOE JBW)XEHUE: MIHOBEHHAs CKOPOCT,
ycKopeHue, mnepemerieHue. ['paduky 3aBUCHMOCTH KHHEMATHYECKUX BEIMYMH OT BPEMEHH IPHU
PAaBHOMEPHOM U PaBHOYCKOPEHHOM JBWKEHHH. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBH)KCHMS.
I'eonenTprueckass U reamoneHTpUUYEcKas cucTeMbl mupa. MHepuuanpHas cucreMa orcdera. [lepBblid,
BTOpoil W TpeTtuii 3akoHbl Hpiorona. CBobomnoe mnaneHue. HeBecoMocTh. 3aKOH BCEMUPHOTO
TaroTeHusi. MickyccTBeHHble CIyTHUKM 3eMiu. Mmmynbe. 3akoH coxXpaHeHus UMMyiabca. PeakTuBHOE
JBUYKEHUE.

MexaHuveckue KoJjie0aHus U BOJIHBL. 3BYK (16 4.)

Konebarenbnoe paBmxenue. Konebanus rpy3a Ha mnpyxuHe. CBoOojHbIE KoOJeOaHHUS.
KonebarenbHass cucrema. MadTHUK. AMIUIMTYAa, IEepUoOJ], 4acToTa KojeOanuil. ['apmonuueckue
kosneOanus. IlpeBpamienne sHeprum nOpu KoJIeOATEIbHOM JBHUKEHHM. 3aTyXarollMe KoJeOaHHUs.
Beinyxaennsie koneOanus. Pesonanc. Pacnipoctpanenue konebanuii B ynpyrux cpenax. I[lonepeunsie u
MpOAOJIbHEIE BONHBL. J{mnHa BonHBL. CBS3b UIMHBI BOJHBI CO CKOPOCTBIO €€ paclpOCTpaHEHHUS U
nepuosioM (4actoroil). 3BykoBble BOJHBI. CKOpocTh 3Byka. BbicoTa, TeMOp U I'pOMKOCTb 3ByKa. DXO.
3ByKOBO# pe3oHaHc. MHTepdepeHIns 3ByKa.

DJieKTpOoMaruuTHoe noJe (23 4.)

OnHOpoaHOE M HEOJAHOPOJIHOE MarHuTHOE ToJsie. HampaBienne Toka W HampaBiieHHWE JIMHUM €Tro
MarauTHoro mouns. [IpaBuno OypaBumka. OOHapykeHue MarHUTHoro mojs. IIpaBumo neBod pykw.
Nunykuys mMarHUTHOTO mOJist. MarHuTHBIM 1oTok. OnbiTel Papanes. DNEKTPOMArHUTHAS WHIYKIIHS.
Hanpasnenune maaykumonHoro toka. IlpaBuno Jlenna. fIBnenune camounaykuuu. IlepeMeHHBIN TOK.
I'eneparop mepemennoro Toka. IIpeoOpasoBanus sHEpPruM B IJEKTporeHepartopax. Tpancdopmarop.
[lepenaua >7E€KTPUUECKOM HSHEPrUM HA PACCTOSTHUE. DIIEKTPOMATHUTHOE IOJie. DJIEKTPOMArHUTHBIC
BOJHBL. CKOpPOCTh PACIpPOCTPAHEHHS] DJIEKTPOMArHUTHBIX BOJIH. BiMsHHE 3JI€KTPOMarHUTHBIX
U3NydeHUN Ha kuBble opraHu3Mbel. KonebarenbHblii KOHTYp. IlodydeHue 5SIeKTpOMarHUTHBIX
koneOanuit. [lpuHnunel paguocBsizm W TeneBuueHus. MHTepdepeHus cBeTa. DIIEKTpOMarHUTHas
npupona csera. IIpenmomiienne cBera. Ilokasarens npenomuieHus. Jucnepcus csera. LlBera Ten.
Crnexrporpad u crekTpockorn. THIbI OoNTHYECKUX CrekTpoB. CriekTpanbHbIi aHanu3. [loriomenue u
HCITyCKaHHE cBeTa aroMamu. [IponcxoxaeHne TMHENYaThIX CIEKTPOB.

Ctpoenue aTroma u aTomHoro siapa (19 u.)

Crpoenue aroma. PagmoaktuBHOCTh. [lmanerapnas monmens atroma. Anbda-, 6eta- W ramma-
u3nydyeHus. Jluneiuareie cnektpbl. KBanToBhle moctynatsl bopa. OmbiTel Peszepdopna. Snepnas
Mozenb atoMa. AtoMHOoe s7ipo. CocTaB aToMHOTO sifpa. AnepHsie cuibl. Jledekt macc. PagmoakTuBHbIE
IIpeBpalIeHs] aTOMHBIX sfep. COXpaHEHHE 3apsloBOr0 U MACCOBOTO YHCEN MPH SIIEPHBIX PEAKIUAX.
MeTtop1 HaOMIOICHUS U PETUCTPALIMU YacTULl B AfepHOH ¢usuke. [[poTOHHO-HEHTPOHHAs MOJEINb SJIpa.
@du3nuecKuil cMbICT 3apsIOBOro M MaccoBoro yucen. M3oromsl. [IpaBuno cMmemenus ans anbpa- u
Oera-pacraza. DHeprus cBsi3u vacTtull B sanape. [enenue snep ypana. llemnast peakuus. SnepHbie
peakmu. SnepHslil peakTop. SnepHas sHepreTUka. JKOJIOTHYEeCKre MpoOIeMbl paboThl AaTOMHBIX



anektpoctaniui. [lepuon monypacnana. 3akoH pagMOaKTHUBHOIO pacnaaa. BiusHue paarioakTUBHBIX
M3JIy4CHUH Ha )KUBBIE OPraHu3Mbl. TepMosiiepHas peakuus.
Ctpoenue u 3Boonus Beenennoii (5 41.)
['eonienTpuueckast u rejvoleHTpuYecKkas cucteMbl Mupa. CocTaB, CTPOCHUE U MPOUCXOXKICHUE
Conueunor cucremsbl. Ilnanerst m manbie Tena ConHeuHoM cuctembl. CTpoeHHE, W3Iy4YE€HHE U

sBoJironusa CosHia u 38e311. CTpoeHue U 3BOJIOIUS BeeneHHoM.

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

7 knacc
Ne Kon-eo
Tema ypoxka
YpoKa yacos
duszuka u pusnyeckue MeToaAbl n3ydeHusi npupoasi (5 4.)
1 ®duszuka — Hayka o npupoje. BBOIHBIN HHCTPYKTaX MO TEXHUKE 1
0€30MMacHOCTH.
2 HaOmronenus u onbiTel. PU3nyecKue BEITUYUHEL 1
3 H3zmepenue puzuueckux éenuyun. 1
Ilepsuunslii uncmpykmasic no oxpane mpyoa Ha pabouem mecme.
Jlabopamopnas paboma Ne 1. «H3mepenue onunst, oo6vema u
memnepamypul meua
4 HayuHnble MmeTopl mo3HaHUs 1
5 ®du3uKa U TeXHUKA 1
IMepBoHauajbLHBIE CBeJIeHUs 0 cTpoeHuH BemecTBa (5 4.)
6 Ctpoenue BemecTa. MoJieKkyJibl 1
IlepBUYHBIIi HHCTPYKTAK MO OXPaHe TPyAa HA paboueM MecTe.
JlabopaTopuasi pa6ora Ne 2 ""U3mepenne pa3mepoB MajibIX Tea"
7 Jleusrcenue monexyn. bpoynoeckoe osuscenue. /lughpyzua 6 2azax, 1
Hcuokocmax u meepovix menax Oponmanvuan 1adopamopHa
paboma
8 B3aumHoe npuTsKeHUE U OTTAIKUBAHUE MOJIEKYIT 1
9 ArperaTHblie COCTOSIHUSI BellleCTBA 1
10 Crpoenue BemiecTBa 1
B3aumoneiictBue teu (22 4.)
11 Mexanunueckoe qBuxeHne. CKopocTb 1
12 PaBHOMEpHOE M HEPAaBHOMEPHOE IBMKEHUE 1
13 Pacyer myTu u BpeMEHHU ABUKECHHUS 1
14 Hueprus 1
15 B3anmopeiicrBue Tes1. Macca tesia 1
16 Macca mena. Ilepeuunsiit uncmpykmasxic no oxpane mpyoa na padouem 1
mecme. Jlabopamopuas paboma Ne 3
"' Uzmepenue maccol mena Ha I1eKmpoHHBIX éecax '
17 O6wbeM Tena. [lepBUYHBINA HHCTPYKTaX 110 OXpaHe Tpy/ia Ha paboyeM MecTe. 1
JlabopaTtopHas padota Ne 4
"N3mepenue oobema tena'
18 [TnoTHOCTH BemecTBa 1
19 Inomnocmo éeuiecmea. Ilepsuunviii uncmpykmaji)c no oxpamne mpyoa Ha padodem 1
mecme. Jlabopamopnan paboma Ne 5" Hzmepenue niomnocmu seujecmsa
meepooco meaa "'
20 Pacuer macchl 1 00bemMa TeJia 1O ero NJIOTHOCTH 1
21 Pemenue 3anau 1




22 Cuna. Cuna Tspxectu. [[lunamometp 1

23 Pasnooeiicmsyrowas cuna. Cnosicenue cun. @ponmanvras 1a60pamopHasn 1
paboma

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

25 Bec tena. HeBecomocTb 1

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

27 Cuna tpenus. TpeHue nokos 1

28 Tpenue 6 npupode u mexuuxe. llepsuunvlii uHCmMpyKmasjic no oxpare mpyoa Ha 1
pabouem mecme. Jlabopamoprnas paboma Ne 1. «Hzmepenue cunvl mpenus
CKOJIbICEHUS»

29 JIBrkenue u B3aumoierictere. Cuiibl BOKPYT Hac 1

30 Pemenue 3amau 1

31 JIBrxenue u B3aumoierictere. CHtbl BOKPYT Hac. 1
(YpOK-KOHCYIIbTaIls)

32 KonrponsHas padora 3a 1 mosryroaue. 1

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

33 JlaBnenne. ETMHUIIBLI 1aBJIeHUS 1

34 JlaBJjieHue TBepPAbIX TeJ 1

35 JlaBneHue rasza 1

36 aesnenue srcuokocmeti u 2azo8. 3axou [lackana. @ponmanvhas 1
Jnabopamopuas paboma

37 Pacuer naBneHus )KMAKOCTH HA THO U CTEHKH COCY1a 1

38 Pemenue 3amad 1o teme «JlaBlIeHHE KHIKOCTH 1

39 CooOlmiarommecst COCy/Ibl 1

40 Bec Bo3nyxa. ATMocdepHOe 1aBiIeHue 1

41 N3mepenue atmocdepHoro naBaeHusi. bBapomerpsl 1

42 N3mepenue nasienus. MaHoMeTpsl 1

43 [TopuiHeBOM KUIKOCTHBIN Hacoc. ['mapasnudeckas MalimHa 1

44 ApxumenoBa cuia 1

45 Tlepsuunbiii uHcmpykmasic no oxpame mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 8. « Hzmepenue sbimankugaroujeti Cuibly

46 [TmaBanme Ten 1

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

48 Pemrenue 3anau no teme "JlaBinenue TBepAbIX TN, )KUIKOCTEN U ra3oB" 1

49 JlaBjieHnE TBEPIBIX TEII, )KUJKOCTEN U Ia30B 1
(YpOK-KOHCYJIbTAIIHS)

50 O6o06maromuit ypok no treme "J[apneHue TBepAbIX Tel, KUAKOCTEH U razo” 1

Padora u MmougHocTh. JHeprus (154)

51 Mexanuyeckasi padora 1

52 MoIIHOCTE 1

53 [TpocTeie MEXaHU3MBI 1

54 MomeHT cuiibl. Peryaru 1

55 Tlepsuunbiii uHcmpykmasic no oxpame mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 10. « H3yuenue ycnogus pagnosecus pviuaza

56 broku 1

57 LenTtp TsKECTH TENMa. Y CIOBHSI pABHOBECHS TEIl 1

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




mexanuxu. Dpoumanvuas rabopamopHasn paboma

59 Ko>dppuunent nosiesnoro aeiicrust 1

[

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

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

HlIpugpmom evioenenvt ypoxu, npogeooumwvie c¢ ooopyoosanuem «Touka Pocmay (6ectipoBOIHOM
MYJbTUAATYUK, NATYUK aOCONIIOTHOTO IAaBJICHUS, JATUYMK TEMIIEPATyphl, AATYUK MArHUTHOTO IIOJIA,
JATYUK HAMPsDKEHUA, JATYUK CUIIBI TOKA, ocuuiuiorpad).

8 knacc
Ne Kon-eo
ypoxa Tema ypoxka YaACos
TemuoBble siBaeHust (15 4.)
1 Tennosoe dsudicenue. Temnepamypa. Beoousiii uncmpykmansic no mexsuxe 1
bezonacnocmu.
2 [ToBTOpEeHME Kypca 7 kiacca.
3 Bxonnas auarnoctuyeckasi pabora.
4 Buympennas snepeusn. Cnocoovt usmeHnenus 6HympeHHeil IHepeuu 1
) Pa6ora u Temionepenaya. Buabl Tensionepeaaum. 1
6 TemnonpoBoIHOCTD. 1
7 Komnesexyus. Uznyuenue. 1
8 [Ipumeps! Teruionepenavyu B IPUPOIE U TEXHUKE. 1
9 KomgecTBo TermoTel. EAMHAIIBI KOTMYEeCTBA TETUIOTHI. 1
10 VY aenbHas TEMIIOEMKOCTh. PacdeT KonuyecTBa TEII0ThI, HEOOXOUMOTO IS 1
HarpeBaHus Tella WK BBIICISEMOT0 UM TIPH OXJIKICHUH.
11 Ilepeuunsvtit uncmpykmasic no oxXpane mpyoa Ha padouem mecme. 1
Jlabopamopnas pavoma Nel «Cpasnenue Konuuecmea meniomsl npu
CMeWUBanuu 600bl PA3HOU MEMNEPAMYPbL).
12 Pemenue 3aa4y Ha pacyeT KOJIMYECTBA TEIUIOThI, HEOOXOJUMOTO JIsI 1
HarpeBaHus Tella WIK BBIICTSIEMOT0 UM TIPU OXJIKICHUH.
13 Iepeuunvlii uncmpykmasic no oxpane mpyoa Ha pagouem mecme. 1
Jlabopamopuas paboma Ne 2. «H3mepenue yoenbHoil menioemKocmu
eeujecmear
14 DHeprus TOIINBA. Y IeNbHAs TEIUIOTa CTOPaHUs TOTUINBA. 3aKOH COXPAaHEHUs 1
Y TIPEBpAIICHUS SHEPTUU B MEXaHHUUECKHUX M TEIUIOBBIX MPOIECccax.
15 O6061meHue o Teme «TeroBbie SBIECHUS 1
HN3MeHeHue arperaTHbixX cocTosiHuil Bemecrna (11 4.)
16 ArperaTHble COCTOSIHHSI BELIECTBA. 1
17 Ilnaenenue u omeepoesanue Kpucmaniuyeckux eeujecme. Oponmanivhole
aabopamopuvie padoomol
18 I'padmk muaBiIeHUS W OTBEPACHHS KPHCTAUIMYSCKUX TeJ. YJelbHAs TEIUIoTa 1
TTaBJICHUS
19 Pemenue 3a1ay Ha r1aBiieHUE U OTBEPACHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvnas mennioma napoobpazosanus 1
22 Pacuer ko/1M4eCTBA TEMJIOTHI NPH MApP000PA30BAHNM M KOHIEHCAMHU 1
23 Baasxcnocme 6030yxa. @ponmanvuasn nadopamopnasn paboma 1
24 Paboma caza u napa npu pacwupenuu. Cés13b Medcoy napamempamu 1
cocmosinus 2asa. Ilpumenenue 2azos
25 JlBurarens BHyTpeHHero cropanud. IlapoBas typOuna. KIIJ[ TtemnoBoro 1
JIBUTATEIIS
26 Pemenwue 3anaq mo teme «TermoBbie ABUTATEII 1
DJieKTpHuUYecKue siBjaeHus (23 4.)
27 Dnektpusanus Ten. [[Ba poaa 3apsaoB 1
28 Onexkrpockon.  IIpOBOJHHMKHM,  TMOJYNPOBOAHMKH M HENPOBOJHUKU 1
ANEKTpUYECTBA. DICKTPUUECKOE I10JIe
29 JlenuMocCThb 3AEKTPUUYECKOTO 3apsaa. IiaeKkTpoH. CTpoeHrne aToMOB 1
30 3aKOH COXpaHEHHUsl 3MEKTpHuecKoro 3apsgaa. OObSICHEHHE SIEKTPUYECKUX 1
SIBJICHUI
31 DiexkTpuyeckuii TOk. UCTOYHUKH YJIEKTPHUECKOT0 TOKA 1
32 DJleKTPUYeCKHUe Henu 1
33 DNEKTPUUECKUN TOK B MeTayUiaX. JleliCTBHS AIEKTPUISCKOTO TOKA 1
34 Hocurenun »snexTpuueckux 3apsiioB B nodynpoBojgHukax. [lomympo- 1
BOJHHUKOBBIE TIPUOOPHI
35 KonTponbnas pabota 3a 1 nomyroaue. 1
36 Cuna moxa. Amnepmemp. Ilepeuunslit uncmpyKkmasyic no oxpane mpyoa Ha 1
pabouem mecme. Jlabopamopnas pavoma Ne 3
Inekmpuueckoe nanpsaxcenue. Bonommemp. 1
Ilepsuunvlii uncmpykmasxc no oxpane mpyoa Ha padoyem mechie.
37 Jlabopamopnas paboma Ne 4
38 3asucumocms cunvt moka om nanpaxcenusn. Conpomuenenue npo6oOHuUKa. 1
3akon Oma 0na yuacmka yenu.
39 Pacuer conpoTuBieHns TPOBOIHUKA. Y I€THHOE COIPOTUBIICHUE 1
Pemenne 3aay Ha pacyeT COMPOTUBIICHUS MPOBOAHHUKA, MPUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepguunvtit uncmpykmayxc no oxpawe mpyoa Ha padodyem mecme. 1
Jlabopamopnas paboma Ne5 «HU3mepenue conpomueienus npoeoOHUKA npu
HOMOWU amMnepmempa u 60J1bmMMempar
42 Pacuem  conpomuenenun  npogeoonuxa. Peocmamwi.  Ilepeuunsiii
UHCMPYKmaxyc no oxpawe mpyoa na padouem mecme. Jlabopamopnas
paooma Ne 6
43 Ilocnedooeamenvnoe coeounenue npo6oOOHUKOB. 1
Ilepsuunviit uncmpykmasc no oxpane mpyoa Ha pabouyem mecme.
Jlabopamopnas paooma Ne 7
44 IHapannenvnoe coedunenue nposoonukos. Jlabopamopnas paboma Ne 8 1
45 Pemmenwuie 3aa4 Ha BUABI COSMHEHHSI IPOBOTHUKOB 1
Paboma u mownocmov 3In1ekmpuueckozo moka. 3axou Jlxycoyna-Jlenya. 1
Ilepsuunvlii uncmpykmasic no oxpame mpyoa Ha pabouem mecme.
46 Jlabopamopnasa paboma Ne9 «H3mepenue mowiHocmu u padomst noka)
47 Pemenne 3amau mo Teme: «PaboTa U MOITHOCTH IEKTPHISCKOTO TOKA. 1
48 Jlamna HakanuBanus. KopoTkoe 3aMbIkaHne 1
49 O06o0maromuil ypok no reMe «JIeKTPUIEeCKUe SIBICHUS 1
DJIeKTPOMATrHUTHBIE siBJieHH (8 4.)
50 \ MarnuTHoe 1oJie NpsiMoro Toka. MarHuTHble JIMHUHA 1




51 MarauTHoe 1moJjie KaTyllKi ¢ TOKOM. JJIeKTpOMarHuThl. [lepBuuHbIi 1
HHCTPYKTAasK 10 OXpaHe TPyaa Ha padouem mecre. JIabopaTtopHas padora
Nel10 «COopka 3J1eKTPOMATHUTA M MCNIBITAHUE €r0 AeHCTBUSD)

52 Ilocmoannvie maznumot. Mazcnummnoe no.e 1
Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha paboyem  mecme.

53 Jlabopamopuas paboma Ne 11. Macnummuoe none 3emau

54 Maznummnoe none neKmpuiecKkozo moka

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

56 YcrpoiicTBO 3JIeKTpou3MepUTeNabHbIX NpuoopoB. IloBTOpeHne TeMbI 1
«DJIEeKTPOMATHUTHbBIE SIBJICHUSD

S7 O6o0uaromuil ypox 1no reMe «JIeKTPOMAarHUTHBIC SIBICHHS 1

CaetoBble siBjieHus (104.)

Hcmounuxu ceéema. Ilpsamonuneiinoe pacnpocmpanenue ceema. 1

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

Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha pabouem  mecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma Ne 13
60 [Tnockoe 3epkaiio 1
Ilepsuunvii  uncmpykmasic no oxpame mpyoa Ha pabouem  mecme. 1
61 IIpenomnenue ceema. Jlabopamoprnas paboma Ne 14
62 JIna3el. OnTHYECKAs CUITA JTMH3BI 1
63 Dopmyna unsel. Yeeruuenue aunsvl. Jlabopamopnas paboma Ne 15 1
64 Jlabopamopnas paboma Nel6 «Hzmepenue oKyCcHO2O paccmosiHusi TUH3bL. 1
Tonyuenue uz0opasicenus npu NOMOWU TUH3bLY
65 I'ma3 kak onTHyeckas cuctema 1
66 [ToBTOpeHME TeMbl «CBETOBBIC SIBIICHUS 1
67 [ToBTrOpenue. Pemenre TeCTOBBIX 3aAaHUI 1
68 Hmozoeas konmponvhas padoma 3a Kypc 8 Knacca. 1

HlIpugpmom evidenenvt ypoxu, npoeooumwvie c¢ ooopyoosanuem «Touka Pocmay (6ectipoBOIHOM
MyJIbTUAATYUK, NATYUK aOCONIOTHOTO JaBJICHUS, JAaTUYMK TEMIIEpaTyphl, JATYUK MarHUTHOTO IIOJIA,
JTATYMK HAMIPSKEHUS, JaTYMK CHIIBI TOKA, ociruiiorpad).

9 Kknacc
Ne Kon-¢o
ypoxa Tema ypoxka wacoe
3aKoHbI B3aUMOJIeliCTBUSI ¥ ABHKeHus TeJ (34 41.)
1. BBoaHBIN MHCTpYKTaXX IO OXpaHe TpyAa. MarepuanbHas Touka. Cucrema 1
oTyYera.
2. IToBTOpenue kypca 8 kinacca. 1
3. Bxoanas nmarnoctudeckas padora. 1
4. [lepememenue. OnpeneneHne KOOPIAUHATHI JBHXKYILETOCS Tea. 1
5. [epemermenue mpu NPSMOIUHEHHOM PaBHOYCKOPEHHOM JIBHYKCHHH. 1
6. I'paduyeckoe 1
MIPEJICTAaBICHNUE IBUKECHHUSI.
7. Pemenue 3anau no teme «I papuueckoe 1
MIPEJICTABICHUE IBUKECHUSY.
8. Pagnoyckopennoe osusicenue. Ycxkopenue. Ilepeuunutii uHcmpykmayic no 1
oxpane mpyoa Ha pabouem mecme. Jlabopamopnas pavoma Ne 1
9. CKOpOCTh IPSIMOJIIMHEHHOT0 PaBHOYCKOPEHHOTO ABMKEHMsL. ['padux 1
CKOPOCTH.




10. [Tepemernienue npu paBHOYCKOPEHHOM 1
JIBUKCHUH.

11. Pemenue 3anaud no teme «PaBHOYCKOPEHHOE ABUKECHUEY. 1

12. Ilepsuunbvlii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopuasa paboma
No 2 «Hccnedosanue pasHoycKOPeHHO20 RPAMOJIUHEIHO20 OBUICCHUSL)

13. OTHOCHTENIBHOCTD ABMXKCHUS. Jeudicerue meja noo 0elucmeuem HecKobKUx 1

cun. Dponmanvusie 1abopamopmvie pabomol

14. NuepuunaneHblie cucteMsl otuera. IlepBslii 3akoH HeroToHA. 1

15. Bropoii 3akon HeroToHa. 1

16. Pemenue 3amau mo teme «BTopoii 3akon HeroToHay. 1

17. Tpernii 3axkon HetoToHa. 1

18. Pemenue 3amau Ha 3akonbl HproTOHA. 1

19. CBobOogHOe azieHne. Y CKOpeHue 1

cBoOoaHOrO najseHus. HesecomocTsb.
20. IlepBuuHbIli HMHCTPYKTA’K IO OXpaHe TpyAa Ha padodyeM Mmecre. 1
JlabopaTopHas padora
Ne 3 «M3mepeHue yCKOpeHUsI CBOOOTHOTO NMaeHH .

21. Pemenue 3anau no reme «CBoOOIHOE TaZicHUE. Y CKOPEHHE 1
CBOOO/IHOTO MaJICHUS».

22. 3akoH BceMupHOro TAroreHus. 1

23. Pemenue 3amau o reMe «3aKOH BCEMUPHOTO TATOTEHUS». 1

24. VYckopenue cBOOOTHOTO NAZCHUS HA 3eMJIe U IPYTUX HEOCCHBIX TeJax. 1

25. [IpssiMonuHETHOE ¥ KPUBOJIMHEHHOE JIBH)KCHHE. 1

26. JIBr>KeHue Tena 1o OKPYKHOCTH C IIOCTOSTHHOM 10 MOIYJIIO CKOPOCTBIO. 1

27. HckyccTBeHHBIE CIIYTHUKH 3€MIIN. 1

28. Pemenne 3amau o reme «/IBr:KeHUE Tea 10 OKPYKHOCTH € ITIOCTOSTHHOM 110 1

MOJTYJIIO CKOPOCTBIO».

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

Mexanu4eckne KoJie6anusi 1 BOJHbL. 3BYK (16 4.)
35. Koneb6arenbHoe aemxenue. [lepron konedbanuii MasTHHKA. 1
36. MamemamuuecKkuti u NPYHCUHHBIN MATMHUKU
37. Benuuunel, xapaktepusyroiiye KojaedaTeabHoe IBHKCHHE. 1
Ilepeuunwtit uncmpykmasic no oxpane mpyoa Ha padouem mecnie. 1
Jlabopamopnas paboma Ne 4 «3asucumocme nepuooa Konedanuil
38. MAMeMamuyecK020 MaasmHUKa onm OJIUHbBL)
39. I"apmoHnueckue kojaeOaHms. 1
40. 3aryxatomue Kojaebanus. BeIHy X 1eHHBIE KOJIeOaHusI. 1
41. Pe3zonanc. 1
42. Pacnpoctpanenue konebanuii B cpese. BomaHbl. 1
43. Jnuna BomHbL. CKOPOCTh paclipOCTPaHEHHUS BOJIH. 1
44, Pemenue 3anad mo reme «Jlnna BonHbl. CKOPOCTH PaCpOCTPAHEHUS BOIHY. 1
45. 36yk. HUcmounuku 36yxa. 1
46. Bricota, TeMOp ¥ TPOMKOCTH 3BYKA. 1
47. Pacnipoctpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1




48. OTtpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
49, HNuTtepdepennus 3Byka. 1
50. Pemenwue 3anad no reme «MexaHUYeCKHE KOJICOAHUS U BOTHBD) 1
51. Konumponvnas paboma 3a 1 nonyzooue. 1
DJIeKTPOMarHuTHoOe noJe (24 4.)
AHaJIN3 KOHTPOJIbHOI padoThl M Koppexkuus Y'Y /. 1
52. MarnuTHoe noJie.
53. HanpagJ/ieHue TOKa 1 HaNIpaBJieHHe JJUHUI €ro MATHUTHOTO TOJIS. 1
OOHapysKeHHe MATHUTHOTO MOJISI 110 €ro IeiiCTBHIO HA 3JIeKTPHYeCKHUIi 1
o4, TOK. IIpaBuJio 1eBoi pyku.
55. Pemenue 3a1a4 Ha IpUMEHEHUE PABUJI JIEBOM U IPABON PYKHU. 1
56. MarnuTHas UHIYKIUS. 1
57. AHenenue snekmpomacHumuou uHOykyuu. MaeHummwiii nOMmox 1
[lepBUuHBII HHCTPYKTaX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas 1
pabora
58. Ne 5 «M3yyeHue siBJIeHUS JIEKTPOMATHUTHON NHIYKIMI.
59. Hamnpasnenue nnaykiunonHoro toka. [Ipasuio Jlena. 1
60. SIBneHure caMOUHYKIIHH. 1
61. Ilepemennwiii snexmpuueckuit mox. Tpancgopmamop. 1
62. Pemenue 3amau o teme «Tpancdopmaropy. 1
63. DIEKTPOMArHUTHOE M0JIe. DJIEKTPOMArHUTHBIEC BOJHBI. 1
DnexTpoMarauTHele kojebanus. Konebarensubiii koHTYp. [lonydenue 1
64. 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Brnusinue sneKTpOMarHUTHBIX U3ITyYEHHUH Ha KUBbIe OPraHu3Mbl. [[pUHIIUTIBI 1
65. PaJMOCBS3H U TEICBHUICHUS.
66. DneKTpoMarHuTHas mpupoja cBera. Miarepdepennus cera. 1
67. [Ipenomiienue ceeta. GU3NYECKUIT CMBICI TOKA3aTENS MTPETOMIICHUSI. 1
68. [IpemomiteHue cBeTa. 1
69. Hucnepcus cera. L[Bera Ten. Cnexktporpad. 1
70. Tuns! ciekTpoB. CEKTpanbHbIN aHAIN3. 1
[Tornomenue u ucnyckanue ceera aroMamu. [Ipoucxosxaenne muHeHyaTbIx 1
71. CIIEKTPOB.
[TepBU4HBIIT HHCTPYKTaX MO OXpaHe Tpyaa Ha paboyem mecte. JlabopaTopHas 1
paborta
72. Ne 6 «HabmroieHne CIUIONIHOTO U JIMHEHYATOTO CIIEKTPOBY
73. Pemrenue 3aau mo TeMe «NEKTPOMArHUTHOE TIOJIEY. 1
74. Pemrenue 3aau mo TeMe «NEKTPOMArHUTHOE TIOJIEY. 1
75. O0600611eHre 1 cucTeMaTH3aIMs 3HAHUH M0 TeMe « DTIEKTPOMAarHUTHOE TOJIEY. 1
CtpoeHue aToMa u aToMHOro siapa (19 u.)
76. PagnoaxktuBHOCTE. MO aTOMOB. 1
77. PanuoakTrBHBIE IpEBpaIllEHUs] aTOMHBIX SEP. 1
78. Pemenue 3anad mo reme «PagnoakTUBHBIC TPEBPAIICHHS] ATOMHBIX SIIEPY. 1
79. DKcIepUMEHTaTbHBIE METOIBI MICCIICTIOBAHUS YaCTHII. 1
80. OTKpbITHE IPOTOHA ¥ HEUTPOHA. 1
81. CocrtaB aTOMHOTO siApa. SaepHbIe CUITBI. 1
82. Oueprus cBs3u. JledexT macc. 1
83. Pemenue 3amau o Teme «Heprus cBszu. Jedekt macey. 1
84. Henenue sinep ypana. llenHas peakuus. 1
Snepuslii peakrop. [IpeoOpazoBaHre BHYTpEHHEH SHEPIHUHM ATOMHBIX /€ B 1
85. ANMEKTPUUIECKYIO SHEPTHIO.




ATOMHAasl FJHEPreTuKa. IK0J0ru4ecKue nmpoodaeMbl padoThbl ATOMHBIX 1

86. 3JIEKTPOCTAHIINI.

Buosiornyeckoe neiicreue paaunanuu. Biausinue paanoakTHBHBIX 1

87. U3JIyYeHHii HA )KUBble OPraHU3Mbl. 3aKOH PAIHOAKTHBHOTO pacnajaa.

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

89. TepMosiiepHast peakiusi. 1

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

90. Ne 7 «I3MepeHune ecTeCTBEHHOTO PaJuallMOHHOTO (hoHA JO3UMETPOM»

[TepBUYHBII HHCTPYKTAX 1O OXpaHEe TpyAa Ha paboyem Mmecte. JlabopaTopHas !
pabora

91. No 8 «M3yuenue aenenus sapa ypana 1o ¢pororpadusM roToBbIX TPEKOBY

[lepBUYHBII HHCTPYKTAX IO OXpaHe Tpyna Ha paboyeM mecte. JlabopaTopHas 1
pabora
Ne 8 «OrtieHka nepuo/ia moyrypaciajia HaXoAsIIUXcsl B BO3yXe MPOIAYKTOB
92. pacnasia ra3a pajgoHa»
1
[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpyia Ha pabodyeM mecte. JlabopaTopHast
pabora
93. Ne 9 «M3yueHme TPEKOB 3apsKEHHBIX YaCTHI] 110 TOTOBBIM (hoTOrpadusimy»
94. Oboowarowuii ypoxk no meme «CmpoeHue amoma u AmomHoO20 A0Pa» 1
Crtpoenue u 3BoJionus Beenennoii (5 4.)
96. ['eonienTpryecKas v reIMOICHTPUYECKAs CHCTEMBI MUPA. 1
97. CocraB, cTpoeHue u npoucxo:xaeHue CojHeYHOH CHCTEMBI. 1
Boabmme ninanersl CostHeuHol cucteMbl. Madnblie Tesa CoJiHeYHOM 1

98. CHUCTEMBI.

99. CrpoeHne, usnydeHus u 3sotonus CosHLa U 3BE3 1. 1
100. Crpoenue u 3Bomtonus BeeneHHOM. 1
101. | Hmozosasa konmponvnas paboma. 1

AHanu3 KOHTpOJIbHOM padoThl 1 Koppekuusa YVY /. O6obuienue u 1
102. CUCTEeMAaTH3aIMsI 3HAHWI 33 Kypc (PU3UKH 7-9 KIIaccoB.

HlIpugpmom evidenenvt ypoxu, npoeooumwvie c¢ ooopyoosanuem «Touka Pocmay (6ectipoBOTHOM
MyJIbTUAATYUK, NATYUK aOCONIOTHOTO JaBJICHUS, JATUYMK TEMIIEpaTyphl, AATYUK MarHUTHOTO IIOJIA,
JTATYMK HAMIPSKEHUS, JaTYMK CHIIBI TOKA, ociruiiorpad).

[Ipunoxenue 1 .
Dopmvl KOHMPOLA
[Ipemiararorcs mpuMepHbIE BAPHAHTHI UTOTOBBIX KOHTPOJIBHBIX paboT K Kypcam ¢usuku 7 u 9
KJIaCCOB, KOHTpOJIbHAs paboTta 1o teme «TeroBble sBaeHUs» (Kypc Gpu3uku 8 kiacca), pa3paboTaHHbIE
B (hopmare OI'D.

Hrorosasi koHTpOJIbHAsI paboTa Mo PU3NKe
B popmarte OI'D (7 kiacc)

1. Kaxoe u3 nepeyncieHHbIX HUXKeE CI0B 0003HavYaeT (pu3nuecKoe spiieHue?
1) CBUHEI] 3) amoMuHMiA
2) KHTICHHE 4) xapaHain




2 JlmuHa, miomanb, 00beM — 3TO

1) KauecTBa Teja

2) (hu3UYecKre CBOIMCTBA Tena

3) (bu3nvecKre BeIMYUHBI, XapaKTePH3YIOIIHE pa3Mephl Teja

4) BEIIECTBA, U3 KOTOPBIX COCTOMT TEJIO

3. K ¢usnueckum Tenam OTHOCHTCS

1) MOJIOKO 3) caxap

2) rJIMHa 4) bDKU

4, Omnpenenute npeaen u3MepeHus MEH3ypku (puc. 1), IeHyY aeleHus U 00beM KHIKOCTH,

HAJIUTOU B MEH3YPKY.

1) 40 mut; 1 mur; 32 Mo
2) 40 mur; 1 vur; 33 Mt
3) 40 mur; 2 vt 34 M

4) 40 mut; 2 mut; 32 M
Puc. 1.
Mensypka

S. [Ipu HarpeBaHUU CBUHIIOBOI'O IIApHKa

1) YBEJIMUYUBAETCS 00BEM MOJIEKYJI CBUHIIA

2) YBEJIMUMBACTCSI CPETHEE PACCTOSHUE MEXKY MOJIEKYJIaMH

3) yMEHbIIAaeTcss 00BEM MOJIEKYJI CBUHIIA

4) YMEHBIIIAETCsl Cpe/IHEE PACCTOSIHUE MEXKAY MOJIEKYJIaMU

6. PaccuunTaiiTe CKOpOCTh pABHOMEPHOTO JIBMKEHMS BO3JIYIIIHOTO IIapuKa, eciu 3a 1,5 MuH
oH niposieren 540 m.

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

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

7. UTO NMpOUCXOIUT C TEJIOM, HA KOTOPOE HE ACUCTBYIOT Ipyrue Tena?

1) Ecnu oHO  ABHTranock, TO OCTaHABIMBAETCS

2) Ecnn oHO HaxoauTCs B IOKOE, TO MPUXOJAUT B IBHIKEHUE

3) OHo 1100 MOKOUTCS, TUOO IBUKETCS PABHOMEPHO U MPSMOJIMHENHO

4) IIpaBuiIbHOTO OTBETA HET

8. VYcTaHOBHTE COOTBETCTBHE MEXAY NMpUOOpaMu U (U3NYECKUMHU BETMYMHAMM, KOTOpBIE
OoHU m3MepsoT. K kaxoil mo3uuuu u3 nepBoro crondua mnoadepute COOTBETCTBYIOIIYIO MO3UIUIO U3
BTOPOTO.

[Tpubopsr Pu3nyecKre BEITNYNHBI

A) Becol 1) Cuna

b) lunamometp 2) CkopocTb

B) ManowmeTtp 3) Macca

4) O0Bem
5) JlaBneHwue

3anummre B TaOIUILy BEIOpaHHbBIE UG PHI 10T COOTBETCTBYIOIIMMHU OYKBaMHU.

A b B




9. Kopobxka o6semom 30 x 45 x 20 cm 3anonHeHa caxapoM-padunanom. Ero macca 43 200
r. YeMy paBHa IJIOTHOCTH caxapa?

Ortger: r/cm3.

10. YeMy paBeH MOZYJb CHIIBI TSHKECTH, ISHCTBYIOIIEH Ha MEIIOK KapTodens maccor 50 kr?

1) 50H 3) 5000 H

2) 100 H 4) 500 H

11. B Ganky BbICOTON 25 cM JOBEpPXY HAJIUTO MalIMHHOE Macio. [1I0THOCTP MamMHHOTO
Mmacia paBHa 900 kr/m3. Kakoe naBieHre OHO OKa3bIBaeT Ha JHO OAHKU?

Otser: kl1a.

12. Kakwue sxcniepuMeHThI, N300payKEHHbBIC Ha PUCYHKE 2, CBUICTEIBCTBYIOT O JICHCTBHU

3akoHa [Tackans?
Puc. 2. Paznuynbie SKCIIEpUMEHTHI

1) Nel; Ne2  3)Nel; Ned

2) Nel; Ne3  4)Ne3; Ned

13. Haiingute Moaynp apXxuMen0Boi CUJibl, KOTOpas OyneT JeHCTBOBaTh HA MPaMOPHYIO IUIUTY
pazmepoM 1 x 0,5 x 0,1 M, MOJIHOCTHIO MOTPYKEHHYIO B BONY.

1) 1000 H 3) 500 H

2) 100 H 4) 10 kH

14.  Bpluucnaute paboTy, KOTOPYH MPOU3BOAMT CaZ0BOJ, NMPUKIAAbIBas K Tauke C 3eMiIed cuiy,
MOyJIb KOTOpOil paBeH 25 H, u nepemenias ee Ha paccrosiHue 20 M.

1) 25 JIx 3) 0,5 kI

2) 50 xJIx 4) 50 JTx

15. Poryar (puc. 3) HaxoAUTCS B paBHOBECUU O]

A B
neiictBueM aByx cui. Moaynb cuibl F1 = 6 H. A
Yemy paBeH MOJyib cuItbl Fy, eciu uinHa peryara
paBHa 25 cM, a mmIeYo F, CHJTBI
F1 coctaBasger 15 cm?
1) 0,1H E
2) 3,6 H 2
3) 9H Puc. 3. Pbivar
4) 12H
AN
OTBeTHI Ne 2 Ne 3 Ne 4
Ne 3amaHus 1 2 3 4 5 6 7 8 9 10 11 12| 13| 14| 15
OTBeT 2 3 4 3 2 2 3 315 16| 4 2250 | 2 3 3 3

Kputepuu onieHuBaHUsI
Bamanusa Ne 8, 9, 11 oreHuBarorcs B 2 0ainia, a ocTalabHble — B 1 OaimI.
Wtoro 3a paboty: 18 Gayos.

OreHka «2» «3» «4» «5»

JlnanaszoH 0aIoB 0—7 8—11 12—15 16—18




KonTpoabHas padora no teme «TenioBbie siBJIeHU D
B popmate OI'J (8 ki1acc)
Bapuanm 1
1. bnarogaps kakoMy BUJly TeIUionepeayu (MPEeuMyIleCTBEHHO) B JIETHUM JCHb HArpeBaeTCs BOJAA B
BojoeMax?
1) Konsekius 3) Wzny4yenue
2) TemnonpoBOIHOCTb 4) KouBekuss u U3ITy4YeHUe

2. Meramumueckuii 6pycok maccoit 400 r narpeator ot 20 mo 25 °C. Omnpenenurte yAeIbHYIO
TEIUIOEMKOCTh METajlla, M3 KOTOPOrO H3TOTOBJIEH OpYCOK, €CIM Ha ero HarpeBaHUe 3aTpaTHIIN
KOJIMYECTBO TEIUIOTHI, paBHOE 760 Jx.

1) 0,38 JIx/(kr ¢ °C) 3) 380 [Ix/(kr * °C)

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

3. Kakoe xoimuecTBo TEIIOThl moTpedyerces A miasinenus 40 T 6emoro yyryHa, HarpeToro o
TeMIIepaTyphl IJIaBIeHusA? Y AenbHast TeIIoTa IiaBieHus oenoro uyryHa pasaa 14 « 103 4 Jx/kr.
1) 3,5x/x 3) 10 x/Ix
2) 5,6 xIx 4) 18 x/Ix

4. Ha pucynke | n3obpaxeH rpaguk 3aBUCUMOCTH
TemIreparypbl HaTaJlnHa OT BpPEMEHHU IIPU €ro HarpeBaHUU
U OXJIQXKJICHUH. B HavaIbHBIII MOMEHT BpEMEHH Ha(TaINH
Haxojauics B TBepAoM cocTossHuu. Kakas u3 Touek rpaduka
COOTBETCTBYET Hayally OTBepAeBaHus HadTannHa?

1) 2 2)4 3)5 4)6

t, MHH

Puc. 1. lpaduk 3aBUCMMOCTH
TeMnepaTypel HadTanuHa
OT BPEMEHM NMPU Ero HarpeBaHuu
1 OXNaXAEeHUM

5. OtHOcHUTeNbHAsA BIKHOCTH BO3/lyXa B IMOMEIIEHUU PaB-
Ha 60 %. Pa3HOCTb B MOKa3aHUSAX CyXOT0 U BIAKHOTO TEPMO-
Mmetpa coctasiseT 4 °C. Mcnonb3ys NCUXpOMETPUUYECKYIO Ta-
onuiry (puc. 2), onpeneNuTe MoKa3aH|ue CyXxoro TepMOMETpa.

[Ncuxomerpuieckas Tadbmuia

HOKaSaHI/ISI PaSHOCTL HOKaSaHI/Iﬁ CYXOFO " BJIAKXKHOTO TepMOMeTpa
CcyXoro 0\1\2\3\4\5\6\7|8|9

TEPMOMETPA,
oC OTHOCI/ITGJ'ILHaH 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 00 51 42 34 25 | 1/
16 100 90 81 71 62 54 45 37 30 | 22
18 100 91l 82 (3 bb b0 49 41 34 2/
20 100 91 83 4 66 59 51 44 37 | 30
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34

Puc. 2. IlcuxpomeTrpudeckas Tadbiuia

1)18 °C 2) 14 °C 3) 10 °C 4) 6 °C

6. Yemy pasen KITJ] mapoBoii TypOHHBI, €CITH MOJYYCHHOE €H0 KOJUYECTBO TEIUIOTHI PABHO
1000 M/Ix, a momne3Has pabora cocrapiset 400 M Ix?

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



7. YcTaHOBUTE COOTBETCTBHE MEXAY (GU3MYECKUMU BEIMYMHAMH U (GOpMYyIamMu, IO
KOTOPBIM 3TH BEJIMYUHBI omnpeaensiorcs. K Kakaod NHO3MLIMU M3 TMEpBOTO CcTojdua moadepute
COOTBETCTBYIONIYIO MO3HIIUIO U3 BTOPOTO.

Du3nYECKUE BETUYNHBI DopmyJibl
A) KonuuecTBo TemaoTel, HEOOXOAUMOE 1) g
JUTS Tapo00Opa30BaHUS KUIKOCTH m
2) gAt
b) YaenpHas Temiora cropadus TOILIMBA 3) cmAt
)
B) KonuuecTBo TemiaoThl, BbIAEISEMOE mt
NIPY OXJIQKICHUH BEILECTBA 5) Lm

3anummre B TaOIUILy BEIOpaHHBIE U PHI 10T COOTBETCTBYIOUIMMU OYKBaMH.
A b B

8. B crakan kanopumerpa, coaep:kamuii 177 r BoIbl, OMYCTWIA KYCOK JIbJd, UMEBILIHI
temnepatypy 0 °C. HauanbHas TemrnepaTtypa kanopumerpa ¢ Bojgoi paBHa 45 °C. Ilocie Toro kak Bech
JieJ] pacTasiyl, TeMIlepaTypa BOAbl U KajopuMeTrpa crana paBHor 5 °C. Omnpenenure Maccy Jibja.
TemnoeMKOCTbIO KallOpUMeTpa MpeHeOpedb. YAelbHas TEII0eMKOCTb
BozbI paBHa 4200 J[x/(xr * °C), yaenpHas TEIUIOTa IJIABJICHUS JbJa —

330 kJIx/kr.
Ortger: KT.
Bapuanr 2
1. B METaJUTNIECKOM CTEpKHE TerIonepeada
OCYILECTBISAETCS IPEUMYILIECTBEHHO MTyTEM
1) U3JIyueHHus  3) TEIUIOMPOBOJIHOCTH
2) KOHBEKIIMU  4) U3JTy4eHHUS U KOHBEKIHH
2. Jlnia HarpeBaHus amoMuHueBoro opycka maccoit 100 r ot 120 go 140 °C norpebdoBanock

KOJIMYCCTBO TCEIJIOTBI, PABHOC 1800 I[)K OHpe,Z[eJ'II/ITe 0 9TUM HOAaHHBIM YACIIbHYIO TCIIJIOCMKOCTDH
AJIIOMHHHA.

1) 0,9 Ix/(xr+ °C) 3) 360 JIx/(kr * °C)
2) 9 IIxx/(kr * °C) 4) 900 JTx/(xr * °C)
3. Kakoe koIM4ecTBO TEIJIOTHI BBIICITUTCS TPH KpUCTAUTH3anuu cepedpa maccoit 10 T,

ecli cepedpo HAXOIUTCS TIPH TeMIIepaType IUIaBIcHus? Y aenbHas TEIIoTa IUIaBJICHHs cepedpa paBHA
88 kJIx/kr.

1) 880 000 Ix 3) 880 Ix

2) 8,8 xJIx 4) 88 x/Ix

4. Ha pucynke 1 npencrasieH rpadyk 3aBUCHMOCTH TeMIIEpaTyphl 3hupa oT BpEMEHHU MpH
ero HarpeBaHWU W OXJIAXKICHUU. B HavanbHbI MOMEHT 3(pUp HAXOIHUICS B KHIKOM COCTOsIHUU. Kakas
TOYKa rpaduika COOTBETCTBYET Ha4yay Mpolecca KurneHus sgpupa’?

11 2)2 3)5 4)6 Puc. 1. Tpapux 3aBuCHMOCTH

TeMIieparypsl dpupa

OT BPEMEHH IPU €r0 HarpeBaHUH

U OXJIAXKJICHUN




5. C moMOIIbIO TCHXPOMETPUUECKON TaOmuIpl (pUC. 2) OMpEacIUTe IMOKa3aHUS BIIAYKHOTO
TEPMOMETpA, €CIM TeMIleparypa B nomMeuieHuM paBHa 16 °C, a oTHOcHUTeNbHas BJIAXKHOCTH BO3JyXa
cocrasisieT 62 %.

[NcuxomeTpuyeckas Tadbmuia

Toka3zauusi| Pa3HOCTh MOKa3aHWHl  CYXOTrO M BJIAXXHOT'O TEPMOMETpA
eyxoro | 0 [ 1 [ 2[3 [4[5]6 [ 7]8]9

TEpMOMETpA,
°oC OTHOCHUTENbHAS  BJIAXKHOCTb, %
10 100 88 76 65 54 44 34 | 24 14 | 5
12 100 89 18 68 57 48 38 | 29 20 | 11
14 100 89 79 70 60 51 42 | 34 25 | 17
16 100 90 81 /1 62 54 45 | 37 30 | 22
18 100 91 82 /3 65 56 49 | 41 34 | 2/
20 100 91 83 74 66 59 51 | 44 37 | 30
22 100 92 83 76 68 61 54 | 47 40 | 34

Puc. 2. [lcuxpomerpuyeckas Tabnuua

1) 20 °C 2) 22°C 3)12°C 4) 16 °C

6. Pabouee Teno TEemIOBON MalMHBI MOJYYMJIO OT HarpeBarels KOJUYECTBO TEIUIOTHI, paBHoe 70
k/[x. [Ipu 3TOM XO0JIOAMIBHHUKY MEPEIaHO KOJIMYECTBO TEIUIOTHI, paBHoe 52,5 kJ[x. K1/

TaKO! MalllHbI paBEH

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

7. YCTaHOBUTE COOTBETCTBHEC MEXY (DM3MUESCKHUMH BETMYUHAMU U POPMYJIaMHU, 11O KOTO-
pBIM O3TH BEIWYHHBI ompeaenstorca. K Kaxaod NO3WMIUM M3 TMEpBOrO cTosdia mnoadepute
COOTBETCTBYIOIIYIO IMO3UIUIO U3 BTOPOTO.

Du3NYECKUE BETUINHBI Dopmyiisl
A) KomuuecTBo TermnoTsl, Heobxoaumoe st | 1) Q/m
napooOpa3zoBaHUs KHUIKOCTH 2) Lm
b) Y aenbHas TemioTa miiaBieHus BEIIeCTBa 3) qAt
B) KommuecTBo TemioThl, Bhensemoe mpu | 4) Q/mt
OXJIaXKJICHUH BEIECTBA 5) cmAt

3anumure B TaOIUILy BEIOpaHHbIE UGPHI [10]] COOTBETCTBYIOIIMMHU OYKBaMHU.
A b B

8. Teepmplii HaPTAIMH HAXOIUTCS B TEIUIOU30JIMPOBAHHOM cocyne mpu temmeparype 80 °C. B cocyn
HAJIMBAIOT paciijiaBieHHbIN HadTanuH Maccoil 600 T, HayanbHas Temieparypa kotoporo pasHa 100 °C.
C HeKOTOporo MOMEHTa BPEMEHM KyCOUYKM HadTaauHa B COCYJe MEepecTaroT IUIaBUThCSA, a Macca
xujKoro Hadranuna craHoButca paBHoi 700 r. [lo pe3ynpTaraM 3TOro SKCHEPUMEHTA OIPENEIUTE
VACIBbHYIO TEIIOEMKOCTh XHUAKOro HadTamuHa. YaenbHas TeIioTa IUiaBieHus HadrtamuHa paBHalS0
k/x/kr, a ero remnepatypa rasnenust — 80 °C.

Omeemut

Bapuanm 1

Ne 3agaHus 1 2 3 4 5 6 7 8
OTBeT 3 3 2 3 2 3 513 ~ 0,085 kr

Bapuanm 2



Ne 3aganus 1 2 3 4 5 6 7 8

1250
JIx/(xr » °C)

OtBeT 3 4 3 2 3 3 215

Kpumepuu oyenueanus
3aoanue Ne 7 oyenusaemcs 6 2 6anna, 3a0anue Ne 8§ — ¢ 3 6anna, a ocmanvhuvle 3a0anus — 6 1 doan.

Hmoeo 3a pabomy: 11 bannos.

Orenka «2» «3» «4y» «5»

Jluana3oH 0aioB 0—4 5—6 7—9 10—11

HroroBasi KOHTpobHast padora no pusuke B popmare OI'D (9 kiace)

1. Y CTaHOBHUTE COOTBETCTBUE MEXKNY (PU3UUECKUMU MOHATHIMHU U X IPUMEPAMH, IO KOTOPBIM 3TH
BEJIMYMHBI orpenensorcs. K Kaxmaoil mo3uuuu U3 MepBOro CTONIONA MOAOEpUTE COOTBETCTBYIOLIYIO
MIO3ULUIO U3 BTOPOTO.

DuU3nYEeCKUE MOHATHU ITpumepsl
A) dwusnueckas BeTuInHa 1) UnepuunanpHas cCTEMa OTCUETa
b) ®usnyeckoe sBieHue 2) Bcem tenam 3emutst BOJIM3H CBOCH TOBEPXHO-
B) DuU3NYECKUI 3aKOH CTH  COOOIIaeT  OJWHAKOBOE  YCKOpPEHHUE
(3aKOHOMEPHOCTD) 3) Msi4, BBIMYIICHHBIH U3 PYK, IaJaeT Ha 3eMJTIO
4) Cekynaomep
5) CpenHsst cKopocThb

3anummure B TaOIUILY BEIOpaHHBIE U PHI 10T COOTBETCTBYIOUIMMH OYKBAMHU.
A b B

2. Teno nBuxercs Brons ocu X. Ha pucynke 1 npeacrasieH rpaguk 3aBUCUMOCTH KOOPAWHATHI X
3TOro Teja OT BpeMeHH t. JIBUKEHHIO ¢ HauOOJIbIIEH O MOJYJII CKOPOCTBIO COOTBETCTBYET y4acTOK
rpaduka

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

3. Ha pucynke 2 n300pakeHbl BEKTOpP CKOPOCTH V JIBHXKYIIETOcs Tela (MaTepuanbHOM TOYKH) U
BEKTOp CHJIbI F, NEHCTBYIOIIEH HA TEJIO, B HEKOTOPBIM MOMEHT BpeMeHU. BekTop umnyibca tena B 3TOT

MOMEHT BpEMEHH COHAIPABIIEH BEKTOPY, 0003HAUEHHOMY U (POt
N1 2)2 3)3 44

4, JIBa Tena, pacmoioKeHHbIe BHICOKO HaJl 3eMJIC Ha OJIHOIM BEpTUKAIU HA PACCTOSIHUHM 2 M IPYT
OT JIpyra, HAUMHAIOT OJHOBPEMEHHO CBOOOJHO TajaTh BHU3 0e3 HaudainbHOUM ckopocTu (puc. 3). Kak
OyZeT M3MEHSThCS PAcCCTOSTHUE MEXKIY TellaMd BO BpeMs ux nageHus? Cyurtaiite, YTO HU OAHO TEJO
erie He yrnajiao Ha 3emiito. COnpoTUBIIEHHE BO3/1yXa MPEHEOPEKUMO MaJIo.

1) Paccrosinue Mexny Tenamu OyJeT yBeTHYHBaThCS
2) Paccrosiare Mexxay TenaMu OyeT yMeHbIIAThCS
3) PaccrosiHue Mexay Tenamu He OyeT U3MEHSTHCS

4) PaccTosHue Mexny Tenamu OyJeT CHayana yMEHbIIAThCA, a 3aTeM He OyAeT U3MEHSThCS



Puc. 1. I'paduk 3aBHCHMOCTH Puc. 2. Bektop ckopoctu Puc. 3. CBobomHOE

KOOPJAMHATHI X TeJla OT JBIDKYILETOCs Tea NaJIeHUE IBYX Te
BpeMeHHu t (MaTepuaabHON TOUYKH) U
BEKTOP CHUJIBI, IEUCTBYIOILECH
Ha TeJo
5. Ha pucynke 4 npencrasieH rpaguk 3aBUCUMOCTH KOOPJUHATHI X OT BPEMEHHU t JIs Tena,

JBHKYILETOCS BAOJb OCU X.

()
b
i
'

'
|

—h

] 5 3 4 4o Puc. 4. I'paduk 3aBucHMOCTH
" 'KOOpJAMHATHI X OT BpeMeHH t AJis Tena, ABMXKYIIEerocs BI0dAb ocH X
Hcnonp3yst nanHble rpaduka, BEIOEpPUTE U3 TPEATIOKEHHOTO TIEPEYHS JIBa BEPHBIX YTBEPIKICHHUS.

YkaxuTe ux HOMEpa.

0 -

1) Monyns nepemenienus tena 3a Bpems ot 0 10 {3 paBeH HyIO

2) B MoMeHT BpeMeHHU 1 Teno uMesno MakCUMallbHOE YCKOpEHHUE

3) B MomeHT BpemeHH t; TelIo MMeno MaKCHMAaIbHYIO IO MOAYIIIO CKOPOCTh

4) MoMeHT BpeMeHH t3 COOTBETCTBYET OCTAHOBKE TeJa

5) Ha yuactke BC Teno nBuranocs paBHOMEpHO

6. Msta maccoit 100 r 6pocuiy BepTUKaIbHO BBEPX C MOBEpXHOCTH 3eMiu. [loaHsBIIMCh Ha

BBICOTY 2 M, MSY Hayal MajgaTh BEPTUKAIbHO BHU3. Ha Kakoil BBICOTE OTHOCHTENHHO 3€MIJIM €rO
MOMMalT, €CJIM HM3BECTHO, YTO B 3TOT MOMEHT €ro KHHeTmdeckas sHeprus Obuta paBHa 0,5 JIx?
ConpoTuBiIeHHEM BO3yXa MpeHeOpedb.

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

7. [Ipu npoBeneHnn 3KCIIEPUMEHTA UCCIIEA0BANIACh 3aBUCUMOCTD IIPOMJIEHHOTO TEJIOM MyTH
S oT BpemeHH t. ['paduk moaydueHHON 3aBUCUMOCTH MIPUBEICH HA PUCYHKE 5.
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Puc. 5. lpadmk 3aBUCMMOCTH NPOWAGHHOIO TENOM MYTH S OT BpeMeHu t
Bribepute 1Ba BEpHBIX YTBEPKACHHS, COOTBETCTBYIOIIMX pe3ylbTaTaM »d3TUX HW3MEpEHUIl.
VYkaxure ux HoMepa.

1) CkopocTb Tena paBHa 5 mM/c

2) Yckopenue Tena paBHo 2,5 m/c2

3) Teno nBMKETCS pAaBHOYCKOPEHHO

4) 3a BTOPYIO CEKYH/y IPOWJEH ITyTh 5 M

5) 3a mATy0 CeKyH/Iy NPOWJIeH NyTh 25 M

8. Ha pucynke 6 mokazaHbl TOHKas pacceMBArollas JIMH3a, €€ TJIaBHAas ONTHYECKas OCh
0102, xon

myda cBeta AA1A» (710 U TTOCIE JIMH3BI), @ TAKKE
npsimasg CCq, mpoxosias yepe3 ONTUHYECKUN LEHTP
nuH3bL. B Kako# u3 0003Ha4eHHBIX HA PUCYHKE TO-
YeK HaXOoAuTCs (POKYC TUH3BI?

1) B Touke 0

2) B Touke 2

3) B Touxe 1 Puc. 6. Xon nyueli cBera B TOHKOU

4) Hu B o1HOI U3 yKa3aHHBIX TOYEK paccenBaromIei JINH3e

9. Anb(a-gacTuriia COCTOUT U3

1) 1 nporona u 1 Heiftpona 3) 2 HeWTpoHOB U 1 mpoToHa

2) 2 IPOTOHOB U 2 3JEKTPOHOB 4) 2 IPOTOHOB U 2 HEUTPOHOB

10. Ha ypoke ¢u3uku yduTenb HPOAEMOHCTPUPOBAN CIENyIOIIUe 3KcrepuMeHThl. [lpu

CBO60)IHOM nmaacHuu ¢ HCKOTOPOﬁ BBICOTBI KaMCHICK JOCTUTACT IMOBCPXHOCTH II0JIa 6I)ICTpee 1o

CPaBHCHHIO C IICPLIIIKOM. B creknsHHOI TPY6KC C OTKa4YaHHBbIM { i

BO3/IyXOM U KaMellleK, U MEPHIIIKO Ma/Ial0T OJJHOBPEMEHHO. . 1
Kakyro(ue) runote3y(bl) MOTYT BBIIBUHYTh YIEHUKHU Ha = . \L /
OCHOBAHUU 3TUX HAOTIOCHMIT? iy _i
A. Yckopenue, coobmaemoe 3eMieii Teny, 3aBHCUT OT o ,_:" I :1 — 5
Macchl Tea. 1 = . :
b. Hamnune atmocdepsr Biuser Ha CBOOOAHOE IMaJiCeHHE L
Tell. : Gy




1) TOJILKO A uA, ub
2) Tosbko b 4)uu A, vu b

11. VueHHK MPOBENI CEPUI0 IKCIICPUMEHTOB MO W3YyYCHHUIO CHJIbI YIPYTOCTH, BO3HHKAOIICH
OpU TOJBEIIMBAHUN TPY30B Pa3HOW MacChl K PE3WHOBBIM IIHYpaM pa3HON [UIMHBI U TOJIIIHUHBL
Pe3yabraThl TpsAMBIX H3MEPEHHMH MacChl Ipy3a T, JMAMETpa IONEPEYHOro cedeHus mHypa d, ero
nepBoHavanbHoi JumHbl lg u ymouaenus (l-lp), a Taxke KocBeHHBIC H3MepeHHs Kod(h(HUIMEeHTa
KECTKOCTH K mpeicTaBieHbl B TaOIUIIE.

Ne m, kr d, My 10 e (1-10), cm k, H/m
DKCIIEPHUMEHTA
1 0,5 3 50 50 100
2 0,5 5 100 3,6 140
="+ KpacHslii
DuoneToBbIi

3 0,5 3 100 10,0 50

4 1,0 3 50 10,0 100

BriOepure 13 npeiokeHHOT0 IEpedHsl 08a BEPHBIX YTBEP)KICHUS, KOTOPbIE COOTBETCTBYIOT
pe3yibpTaTaM IPOBEICHHBIX YKCIIEPUMEHTAIbHBIX U3MEPEHHN. Y KQXKUTE UX HOMEPA.

1) [Tpu yBenMueHNH JUTMHBI IIHYPA €0 )KECTKOCTh YBEJINYUBAETCS

2) IIpu yBenMUEHUH TOIILMHBI HIHYPA €r0 )KECTKOCTh YBEIUUNUBAETCS

3) VY ayiMHeHue mHypa He 3aBUCHUT OT €ro ePBOHAYAIbHOM JIITMHBI

4) JXecTkocTh IHYpa HE 3aBUCUT OT MacChl IIOJIBEIIMBAEMOTO Ipy3a

5) VY iMHeHue mHypa 3aBUCUT OT YIPYTMX CBOWCTB MaTepuaia, U3 KOTOPOTO M3rOTOBJIEH

ucclieayeMblil oopaserl.
[IpounTaiiTe TEKCT U BBITOJIHUTE 3a/1aHHUE
N3y4yenue cnekTpos

Bce mHarpersle Tena UM3Ay4arOT AJIEKTPOMAarHUTHbIE BOJIHBL. YTOOBI 3KCIEPUMEHTAIBHO
HCCIIEIOBATh 3aBUCUMOCTh HMHTEHCUBHOCTHU U3IYy4YE€HHMsI OT JAJIUHBI BOJIHBI, HEOOXOIUMO:

1) Pa3JIOKUTh U3ITYyYEHUE B CIIEKTP;

2) U3MEPUTH PACIIPEICIICHUE YHEPTUH B CIIEKTPE.

JUist TOJTy4eHusl ¥ UCCIIEOBAHUS CIIEKTPOB CIYXKaT CHEKTpalbHbIE anmapaTbl — CIEKTPOrpagBsl.
Cxema npu3MeHHOro crekTporpada npezacraBieHa Ha pucyHke 7. Mccnegyemoe u3iiyueHre mocTynaer
CHayasa B TpyOy, HA OJHOM KOHIIE KOTOPOM HMMEETCsl IIMpMa C Y3KOW Ieblo, a Ha JAPYroM —
cobuparomas iuH3a L. Hlens Haxogutcs B ¢pokyce nuH3bl. [10aTOMY pacxoasiuiicss CBeTOBOM MyYOK,
MONaJaroUi Ha JIMH3Y U3 LLEJIU, BBIXOAUT U3 HEE MMapajuIeIIbHBIM IIyYKOM U I1aJaeT Ha npusMy P.

Puc. 7. Cxema npu3MeHHOro criekTporpaga

Tak Kak pa3HbIM 4acTOTaM COOTBETCTBYIOT PA3JIMUHbIE MOKA3aTENN MPEIOMIICHHS, TO U3 TPU3MBI
BBIXOZST MapaijielbHbIe IMyYKH Pa3HOTO I[BETA, HE COBMAJAONINe Mo HampaBieHuio. OHM MagaroT Ha
muH3y Lp. Ha QokycHOM paccTossHUM OT 3TOW JIMH3BI pacrojlaraeTcs KpaH, MAaTOBOE CTEKJIO HIIU
¢doromnactunka. Jlunza Ly ¢doxycupyer mapamienbHble MyYKH JIydel Ha SKpaHe, U BMECTO OIHOIO



M300paKeHUST IIENM TOy4YaeTcsl Lenbld psx u3o0paxkeHui. Kaxmoi dwacrtore (TouHee, y3KOMY
CHEKTPATbHOMY HMHTEPBAIY) COOTBETCTBYET CBOE M300paK€HHE B BUJE I[BETHOW MOJOCKH. Bce st
M300pakeHHUs] BMECTE M 00pa3ylT CHEKTp. DHEPrusi U3IyYCHHs BBI3bIBACT HArpeBaHUE TEia, IOITOMY
AOCTAaTOYHO HU3MCPUTH TEMIICPATYPY TCJIa U I10 Heu CyAUuThb O KOJIMYCCTBC HOFHOH.[CHHOﬁ B ¢AMHULIY
BPEMEHHU JHEPrvH. B KauecTBe YyBCTBHTEIBHOTO AJIEMEHTa MOXHO B35ITh TOHKYIO METaUTMYECKYIO
IUIaCTUHY, IIOKPBITYHO TOHKHM CJIOCM CaXXd, W II0 HArpeBaHHIO IUJIACTUHBI CYIHUTb 06 SHEPTrrUun
W3ITYyYCHUS B JIAaHHOW YaCTH CIIEKTPA.

12. Paznoxenue cBera B CIIEKTp B anmapare, u300pakeHHOM Ha PHCYHKe

1) SBJICHUM JIUCTIEPCUH CBETA

2) SIBIIGHUU OTPa’KEHUS CBETa

3) SIBJICHUU TOTJIONIEHUS CBETA

4) CBOMCTBAX TOHKOM JIMH3BI

13. JBa cBuHnoBbiX mapa maccamu Tl = 100 r u 12 = 200 © ABMXKYTCA HABCTpPEUYy IPYT

apyry co ckopocTsimu vl = 4 m/c u v2 = 5 M/c. Kakyro KHHETHYECKYIO SHEPTUI0 OyIyT UMETh IIaphl
1ocje ux abCOIIOTHO HEYIIPYroro coyaapeHusi?
OtBer: JIx.

14. Teno maccoii 5 Kr ¢ MOMOINBIO KaHaTa HAYMHAIOT PABHOYCKOPEHHO MOJHUMATh
BEPTHKAIbHO BBepX. Ha Kakyio BbICOTY ObLI MOAHAT Ipy3 3a 3 ¢, eciu cuia, JeHCTBYIOIAs Ha KaHaT,
paBHa 63,3 H?

Otser: M.

Omeemui
Ne zaganus 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 24 | 1 06 | 12

Kpurepnn oniennBanns
Baganus Ne 1, 5, 7, 11 ouenuBaroTcs B 2 Oaiia, 3aganus Ne 13, 14 — B 3 Oayuia, a ocTajabHbBIC
3amannsi — B 1 6ayt. Utoro 3a pabory: 18 6amos.

Ornenka «2» «3» «4» «5»

Jlnana3oH 0anioB 0—7 8—11 12—15 16—18




TemaTn4eckoe IIAHUPOBAHHUE C UCITIOJIB30BAHUEM 060py)10BaHI/IH «Touka PocTa»

[Tpunoxenue 2

7 kJ1ace
[TmarupyeMble pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON
Hcnone3oBanue
MpOrpaMMbI OCHOBHOTO o011iero oopaszosanus (B coorBeTcTBrM ¢ PI'OC)
v o00opynoBaHuUs
YuusepcanpHble yueOHble neiictus (YY)
Ne Tema OcHoBHOE LleneBas ycTaHOBKa MeranpeaMeTHbIe
n/m coJepKaHue OKa ITpeametHbIC €3yJIbTaThI:
p M P pesy JInuHOCTHBIE
pe3yNbTaThI pEryJIATHBHBIE,
Ppe3yIbTaTH
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIC
dusnka v GpuzndecKue MeTo Il u3yueHus npupoas (5 4.)
1. | JIaGopaTopuas padora IIpaBusna nosnb- Hayuuts uzmepsatpb YMeTb: usmepsaTh PerynstusHsle: nia- CamocrositenbHOCTh B | JIuHelika, JeHTa

Ne 1

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

JUTMHY TPU TIOMOIIN
JINHEWKH, 00beM
JKUAKOCTHU TIpU
TIOMOIIY MEH3YPKH,
TEMIIepaTypy Tela Ipu
MOMOIIN TEPMOMETPA,
3aIUCHIBATH Pe-
3YJBTATHI C YYETOM
MTOTPEITHOCTH
M3MEpEeHUs

JUTAHY TIPU TIOMOIIIH
JTUHEHKH, 00beM
JKHJIKOCTH B COCYJIE
IIPY TIOMOIITH
MEH3YPKH,
TEMIIepaTypy Tejia mpu
MOMOIIIH TEPMOMETPA;
3aMKCBIBATh PE3yJIbTaT
B BH/JIC TAOIUIIBI,
(hopMynHpOBaTH
BBIBOJI O BBIITOJIHCHHO
pabote u
aHATN3UPOBATh
MOJTyYeHHbIE
pe3yJbTaThl

HUPOBATh CBOU
JICUCTBUS B
COOTBETCTBHUH C
MOCTaBJIEHHOU 3aaueit
1 YCIIOBUSMH €€
peanu3aiym.
[To3HaBaTeabHBIE:
OCYILECTBIISITh
(ukcammro
unpopmaruu 06
OKPYXAIOIIeM MUPE C
MTOMOIIIBIO
uHcTpymenToB U KT.
KomMMmyHUKaTHBHEIE:
OpPTraHU30BHIBATH
yueOHOe
COTPYAHUYIECTBO U
COBMECTHYIO
JIESTENLHOCTD C
YUUTEIIEM U
CBEPCTHHKAMU;
paborath
HWHAWBUIYAIbHO U B

rpymme

NpUOOPETEHUH HOBBIX
3HAHUU U
NPaKTHYECKUX
YMEHUH

MepHasi, U3MepH-
TeJbHbIA
IUJINHIP,

TepMoOMeTp,
IaTYHK
TeMIepaTyphbl




[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pE3yJIbTaThI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
INepBoHauambHbIE CBEECHNS O cTpoeHuH BerecTsa (5 .)
2. JBUKeHUE MOJIEKY.JI. BpoynoBckoe CcopmupoBatsb 3HaTh: onpeaeNcHne PerynarusHsre: Y6ex1eHHOCTh B KomnsioTep,
Juddysus. JBIDKEHUE. XapakTep 3HAHMSA O IBIDKCHUT TEMIIEpaTypHl, YUUTHIBATH BBIJCICHHBIC BO3MOXKHOCTH MHKPOCKOI
®ponraabHas JIBHDKCHUS MOJICKYJI. MOJIEKYJI, SIBJICHUH €IMHHULIBI e YUHUTENIEM OPHEHTHPHI MO3HAHUS OnosoruYecKui,
JadoparopHasi CpenHsist CKOpOCTh nuddy3un. M3MEepeHus, JIEHCTBUSI B HOBOM MIPUPOIBI KaImjis
padora JBYDKCHUS MOJICKYJI. Hay4uTts: HabmronaTsh 0003HaueHHE; yueOHOM MaTepHasne B MOJIOKA,
Juddysus. 1 OOBSCHSTD SIBICHUE | ONPEEICHNE SIBICHHS COTPYTHHIECTBE C pa30aBJIeHHOTO
Jduddysns B razax, muddy3nu; T dy3un. YUUTEIEM. BOJOIi
KHJKOCTSIX OOBSICHATH YMeTh: IPUBOAUTD ITo3HaBaTenpHbBIE:
1 TBEPIbIX TEJIaX. 3aBUCHMOCTH CKOPOCTH TIPUMEPBHI SBICHHH, OTIPECTSATh TOHATHSA,
3aBUCHUMOCTh TEIJIOBOTO JIBIDKCHUSL | OOBSCHSATH PE3yJIbTAThI yCTaHaBJIHMBaTh
CKOpOCTH MOJIEKYJI OT 9KCIIEPUMEHTOB, aHaJIOTWH; IOHUMATh
muddy3un ot TEMITepaTyphbI TIOJITBEPIKTAFOIIIIX pas3Iuuus MeXIy
TeMIIepaTypsl Tena; O0bICHITh JBHYKEHUE MOJICKYJI; UCXOAHBIMH (haKTaMu 1
tena. CpenHas OTJINYHE MOHATHI OIUCHIBATH SIBJICHUE THIIOTE3aMU JUISl UX
CKOPOCTb TEIIOBOTO cpenHel CKopocTH muddysun, o0bICHITH 00BsACHEHUS,
JIBIDKCHUS] MOJIEKYJI M | TEIUIOBOTO IBM)KEHHMS Pa3HHUILY IPOTEKAHUS TEOPETHYECKUMH
Temrneparypa MOJIEKYT nuddy3un mpu MOJIEIISIMU
Tena. OT HOHATHA CpeaHEN pa3MYHbIX TeMIIepa- U peabHBIMH
DpoHTanbHas CKOPOCTH Typax U B Pa3JIMYHBIX 00beKTaMu
nabopaTopHas MEXaHHYECKOTO arperatHbIX
pabora «Habmonenne JBIKCHUS COCTOSTHHSIX
OpOYHOBCKOTO MaTepHalIbHOM TOUKH
JIBHDKCHUSI
Bzaumopeiicteue ten (22 4.)
3. Macca TeJa. Macca u ee eJUHUIBL. Hayuwurts: YMeTs: npuBOIUTH Perynarushsie: CaMOCTOSITENBHOCTD B Habop Ten
JlaboparopHnas padora | lI3MepeHue Macchl. aHAIM3UPOBATH MIPUMEPBI Tell TUIAHUPOBATh CBOM TIPUOOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 3 Prruaksele BeChl. YCTPOMICTBO U pa3IUYHOI Macchl; JieficTBus B 3HaHU 1 3JIEKTPOHHBIE
JlabopartopHas paboTa NPUHIUI AeHCTBUS M3MEpSTh Maccy Tela ¢ COOTBETCTBHH C MIPAaKTHYECKUX BeChI
IIOMOIBIO BECOB; MOCTaBJIEHHOH 3aaueit yMeHui

Ne 3. «3mepenue
Macchl Tena Ha

DJICKTPOHHBIX BECAX»

PBIYAXKHBIX BECOB;
HU3MEPATb MACCY TEJia,

peaACTaBIIATb

CpaBHMBATb MACChI TCJI

13 pas3jinIHbIX

" yCJIOBUSIMHU €€
peajn3anunu.

29



[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pE3yJIbTaThI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
pe3yabTaThl BEIIIECTB OJHOTO ITo3naBaTtenbHbIE:
H3MEpEHUH B BUJIE o0bema, 13 0JTHOTO OCYIIECTBIISATH
TaOJINI;, HAOIIOIATh U BEIIIeCTBA Pa3HOTO (ukcamnmro
H3MEpSITh B IpoIecce o0BeMa; nHpOopMauu 06
9KCTIIEPUMEHTAILHOM (dbopMynpoBaTh OKpYXKaIOIIeM MHUpE ¢
JEATETbHOCTH BBIBOJI O BBITTOJTHEHHOH TIOMOIIBIO
pabote uHctpyMenToB 1 KT.
KomMMyHuKaTHBHEIE:
OpTaHHU30BHIBATH
yueOHOe
COTPYJHHYECTBO U
COBMECTHYIO
JEeATENBHOCTD C
YUUTENEM U
CBEPCTHHUKA-MH;
paboraTh
WH/IMBH/YaJIbHO U B
rpymme
4. | IlnoTHOCTh BemecTBa. | JlaboparopHas paborta HayuuTs: YMeTb: HaX0AUTh PerynstuBHsie: CaMOCTOSITETLHOCTD B Ha6op Ten
JlaGoparopHas padora Ne 5. «3mepenue 9KCIIEPUMEHTAILHO IUIOTHOCTb TBEPJIOTO TUIAHUPOBATh CBOH TIPUOOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 5 IUTOTHOCTH BEIIECTBA | OINPEAEIATH INIOTHOCTD Tela ¢ TTIOMOIIBIO JICWCTBHS B 3HaHMH 1 MEH3YpKa,
TBEPJIOTO TeTa» BEIIIECTBA TBEPAOTO BECOB ¥ MEH3YPKH; COOTBETCTBHUH C MPaKTUYECKUX 3J1eKTPOHHBIE
TeJIa; MPEACTABIATD 3aIIMCBIBATD [IOCTABJIEHHOM 3a/1aueii YMEHUH BEChbI
pe3yabTaThI pe3yIbTaTHI B BHJIE 1 YCIIOBUSIMH €€
H3MepeHui B BUIE TaOJIHIIE, pea3anuy.
TabIHI (dhopMynIHpOBaTH ITo3naBatenpHBIE:
BBIBOJI O BBITIOJTHEHHOH OCYIIECTBIISTh
paborte u pe3ynprarax (uKcaIuo

C y4eTOM
MOTPENTHOCTH
HU3MEpEHUS;
MPEICTABISITh

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

naboparopHas paboTa.

YIPYTOCTH OT

3HaHHA O CHIIE
ynpyroctu. Hayaurs

CHJIBI YIIPYTOCTH.
VYMeTn:

YUYHUTBIBATH BBIJCICHHBIC

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

MpHOOPETEHNH HOBBIX

YUUTENEM OPUEHTUPBI 3HaHU 1 MIPY>KUH, HabOp
YAIUHEHUS Tena. HCCIIeZI0BATh CBA3b (hopmyTHpOBaTH 3aKOH JEHCTBUS B HOBOM MIPAKTUYECKUX rpy30B, JINHEWKa,
XKecTkocTh NPy KHUHBL MEX]ly CHIION I'yka, paccuuThIBaTh yueOHOM MaTepHale B yMeHui JUHAMOMETP
3axon ['yka. YOpPYTOCTH, MOJTyJTb CHJTBI COTPYAHUYECTBE C
®poHTanpHast BO3HUKAIOILEH ITpU yOpYyTrocTy; YUUTENEM.

KpeTex oM, Habop
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Tpenue B npupoze u

MIPYKUHBI U
U3MEpEeHUe CUl
JIMTHAMOMETPOM).
Pemenue 3agau

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

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

IEUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOH 3a7auei
Y YCJIOBUSIMHU €€
peanm3anum.
ITo3HnaBaTeabHBIE:
BIIQJIETh PSIIOM OOIIMX
MIPUEMOB PELICHUS
3a1a4.
KomMMmyHUKaTHBHEIE:
OpPTraHU30BHIBATH
yaeOHoe
COTPYIHUYECTBO U

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

Hcnonb3oBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
Ne Tema OcHoBHOE LleneBas ycTaHOBKa MeranpeaMeTHble
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P M P pesy JInuHOCTHBIE
pe3yNbTaTHI peryJITHBHBIE,
pE3yJIbTaThI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
nmabopaTtopHas paboTa | ynpyroi nedopmanum, n3o0paxkaTb ITo3HaBaTenbHbIE:
«M3mepenne W YIUIMHEHUEM Teja rpau4ecKy CUITy OTIPEJICTISATh TIOHATHS,
3aBUCHMOCTH CHJIBI YIIPYTOCTH HCIIOJIb30BaTh 3HAKOBO-
YIPYTrOCTH OT CHMBOJIMYECKHE
nedopmanuu CpPEZACTBa, B TOM YHCIIE
HPY>KHHBD» MOJIETIH ¥ CXEMBI JUTS
peuieHus 3a1a4
7. | JlabopaTopuasi padora | JlaGoparopHas paborta Cdopmuposathb 3HaTh: YCTPOMCTBO U PerynstuBHbie: CaMOCTOSITeTHHOCTD B Jdunamomertp ¢
Ne 6 Pemienne 3agav Ne 6. 3HaHUA 00 ycTpoiicTBe MIPUHITUI AeHCTBHA IUTAHUPOBATh CBOU NpUOOPETEHUN HOBBIX npeieioM
«['pagynpoBanue U NIPUHINIE AEHCTBUSA

3HAaHUH U
MPaKTUYECKUX
YMEHUH

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

TCXHUKCE.

Jlaboparopnas pabota

IIpumeps! BIustHUA
TPEHUs Ha MPOLIECCHI,
MIPO-UCXOISIINE B

Hayuutb: 00BsCHATS 1
MIPUBOJIUTH NPUMEPHI

YMeTh: onpenensiTh
KOX((PHUIUEHT TPEHUS

TIOJIOKUTCIIBHOTO U

CKOJIBXXCHUSA ITPU

PerynstuBHsie:
IJIAaHUPOBATh CBOU
JIIEUCTBUS B

CaMOCTOSTEIIbHOCTh B
MPHOOPETEHUH HOBBIX
3HAHUH U

JlepeBsHHBII
Opycok, Habop

Ipy308B,
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnoms3osanie
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHBIC
pe3yNbTaTHI peryJITHBHBIE,
pE3yJIbTaThI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
Ne 7 HIPUPOJE U TEXHUKE. OTPULATEIILHOTO TIOMOIIH COOTBETCTBHH C MPaKTHYECKUX MeXaHU4ecKast
JlabopaTopnas paboTa BIIMSIHUS TPEHUS Ha JUHAMOMETPa; [IOCTABJIEHHOM 3a/1aueii YMEHUH CKaMbsl,
Ne 7. «3mepenue MPOLIECCHI, TIPO- CTPOUTH Irpaduk 1 YCIIOBUSIMH €€ JUHAMOMET
CHUIBI TPEHUSA HCXOZSIINE B IPUPOJIE 3aBUCHMOCTH CHIIbI peanuzaun
CKOJIBKCHHS U TEXHUKE; U3MEPATh TPEHHS OT CHIIBI [To3HaBarenbHbIE:
K03()(OUINECHT TPEHUS HOPMAJIEHOTO OCYIIECTBIISTH
CKOJIbXKCHUS,; JaBIICHUS ¢buxcanmio
HaOMI0IaTh U uHpOopMaIuu 00
N3MEpSATH B IIpoIecce OKpYXKaIOIIeM MHUpE ¢
3KCIIEPUMEHTAIbHOU MIOMOILIBIO
JIeSITENbHOCTH; uactpymentos U KT
CpaBHHBaTh, 0000IIATH KoMmMyHUKaTHBHBIE:
W JIeTIaTh BBIBOBL; OpTaHU30BHIBATH
MIPEICTaBIATh yuebHoe
Ppe3yIbTaThI COTPYJHHYECTBO 1
U3MEPEHUIL B BUJIE COBMECTHYIO
TabIHI JeSITeTTBHOCTD C
yUHUTENEM 1
CBEpPCTHHUKA-MH;
pabortath
WHJIMBHIYaJIbHO U B
rpymrme
JlaBiieHne TBEPIBIX Tell, )KUIKoCTel 1 ra3os (18 u.)
9. JdaBienue JlaBneHue TBEpIBIX CcopmupoBats 3uamy: onpeneneHus PerynsatuBHele: yun- PasButue noznana- Jdaruuk nasJje-

JKHIKOCTEH H ra3oB.
3akon IMackaus.
@poHTAIbLHASA
JaGopaTopHas padoTa

tell. JlaBnenue rasa,
€ro 3aBUCHMOCTD OT
TeMIepaTyphl U
o0bema rasa.
[epenaua naBieHUst
razaMy u
JKAJIKOCTSAMU. 3aKOH
TTackans.

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

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

3aBUCUMOCTb

HOCTH; POPMYJIHPOBKY

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

TENLHOTO UHTEpeca K
¢dusuke

HMSI, IITATHB, pa-
004asi eMKOCTb,
TpyOKa, TnHelKa
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

HcnonwszoBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m conepKaHue OKa [IpenmerHbIe €3yJIbTATHI:
P M P pesy JInuHoCTHBIE
pe3yIabTaTHI PETYISTHBHEIC,
pe3yIabTaTHI
KOMMYHHKATHBHEIC,
MMO3HABATENBLHBIC
®dpoHTanpHas JTABJICHUS Ta3a OT 3akoHa [Tackas. KCIIO0JB30BaTh 3HAKOBO-
nmabopaTopHas paboTa | TeMmepaTypsl 1 Ymems: onuceiBath CHMBOJIMYECCKHE
«3axoH [Tackamns. KOHIICHTPAITIH €TO0 SIBIICHHUE AAaBJICHHUSA T'a- | CPEICTBA, B TOM YHCIIE
Onpenencare MOJICKYT, 3a Ha OCHOBE ITOJIOXKE- | MOJEIH M CXEMBI IS
JABJICHUS KUIKOCTH» | aHAIN3UPOBATh U Uit MKT; 0OBSACHATE | pemeHus 3a1ad
OOBSICHATH SIBIICHUS C 0coOeHHOCTH TIepea-
HCTIOJIE30BaHUEM YW JaBICHUS KHUIKO-
3akoHa [lackans CTSIMHU U Ta3aMU Ha OC-
HOBE TOJIOKEHUH
MKT; npuBoauTh
TIPUMEPEI,
WLTIOCTPUPYIOIINE 3a-
koH [Tackans
10. | JlaboparopHas pabora | JlabopatopHas pabora | HayunTh usmepsrs PerynaruBHbLe: CaMOCTOATENBHOCTD B | JIMHAMOMETD,
Ne 8. Ne 8. «M3mepenue BBITAJIKMUBAIOMIYIO IJIaHUPOBATH CBOM NPUOOPETEHNH HOBBIX | IITATHUB
. " N . .
BBITAJIKMBAOIICH CHITy YMemp: IPOBOTHTH JeHCTBUSA B 3HAHUH U YHUBEpCAbHBIH,
CHUITBI» SKCTIEPHMEHT T10 06- COOTBETCTBHH C § MpaKTHIECKHX MEPHBIN IITHHIID
MTOCTABJICHHOM 3ajauefl | yMeHui (MeH3ypka), rpy3

HapPY>KCHUIO BHITAIKH-
BAIOMICH CHIIBI, BBISB-
JICHUIO 3aBUCUMOCTH
Monynst FaoT py 1 Vi,
3aMUCHIBATh Pe3yJIbTa-
Thbl U3MEPEHUI B BUJIE
Tadnui, GopmMyaupo-
BAaTh BBIBOJ O BBITION-
HEHHOI1 paboTe u pe-
3yNbTaTax ¢ y4eTOM
MTOTPEITHOCTH H3Me-
peHus

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

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

Hcnonb3oBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanpHble yueOHble neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
p M P pesy JInuHOCTHBIE
pe3yNbTaTHI peryJITHBHBIE,
pE3yJIbTaThI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
JIeATENILHOCTD C
YUHUTENEM U
CBEpPCTHUKAMU;
paboTats
WHIUBHUIYaJIbHO U B
TpyIe
11. | Jlaboparopnas pabora | Jlaboparopnas pabora | ChopMHpOBaThH 3nams: ycnosus, mpu | PerynsaTuBHBIE: TLIa- CamocToarensHOCTs B | JImHaMOMETD,
Ne 9. Ne 9. «M3yuenue 3HaHUSI 00 YCIOBUAX KOTOPBIX TEJIO TOHET, HUPOBaTh CBOM JI€ii- NPHOOPETCHUH HOBBIX | IUTATHB YHHBEP-
YCIOBUM ITABAHUA | 11 napapyg Tena. BCIUIBIBAET, [IABAET CTBHs B COOTBETCTBUM ¢ | SHAHAM I CaJIbHBIN, MCP-HBIN
Tena» Hayunts: BHYTPH WU ToCTaBJeHHoOM 3afaueii | MPAKTHICCKUX LHITHAD
MEHHH MEH3ypKa 3
pacCcHuThIBaTh Ha MMOBEPXHOCTHU " yCJIOBHUSIMHU €C y ( yP )’ pru
HMUIMHAPUYCCKUU
BBITAJIKUBAIOIIYIO KHUJIKOCTH. peanu3aum.
v U3 CTIENHAIBHOTO
CUITY U CUITY TAXKCCTHU, Membsb. IPOBOANUTH KOMMyHI/IKaTI/IBHBIe. IIaCTHKA, HUTD,
HCCIICA0BAaTh YCJIOBUA OKCIICPUMCEHT IO 3 OpPraHu30BbLIBATH HOBAPEHHAS COIb,
IUIaBaHUS Tela; HpPOBEPKE YCIOBUI yuebHOe nazouKa s
O00BSACHATH TIPUYHUHBI IJIaBaHUs TCII, COTPYAHUYECTBO U IepeMelInBaHus
IJIABAHUS TEJ 3allMChIBaTh COBMECTHYIO
PC3yNBTaThl B BUAC JESTENBHOCTD C
TabHIII, YUUTENEM U
opmymmpoBath CBEPCTHHUKAMHU;
BBIBOJI O BBITTOJTHEHHOH paGoTats
paboTe M Pe3yNbTaTaX | yynupuyanbHO H B
C y4eToM rpyne
MOTPELIHOCTH
PaGota u MmomHOCTh. DHeprus (15 u.
12. | JlaGoparophas pabora | JlaGoparopHas pabora | Hayuuts: HaGmogats, | Ymems: cobupars Perynarusnsie: mia- CamocrositensHOCTE B | Phuar ¢ kperure-

Ne 10

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

M3MepSATH U 00001maTh
B IIPOLIECCE IKCIIE-
PUMEHTaJIbHOM
JIeSITEIbHOCTH;

YCTAHOBKY TIO OITHCa-
HUIO, IPOBOIUTH IKC-
MIEPUMEHT MO TPOo-
BEpKE YCJIOBHS paB-

HHUPOBATh CBOU JIeii-
CTBHUA B COOTBETCTBHUU C
MOCTAaBJICHHOM 3aJjaueit
U YCIIOBUSIMU €€

MprOOPETEHNH HOBBIX
3HAaHWUM U IpaKTHye-
CKHUX YMEHUHI

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

YuusepcanpHble yueOHble neiictus (YY)

Hcnons3oBanue
000pyI0BaHUS

J\/fg Tema OCHOBHOE [leneBas yctaHOBKa . MeranpenmeTHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTLI pIe)FyJZHTHBHLIe, JI4HOCTHBIC
KOMMYHUKATHBHBIE, PesyIBTATE!
NI03HABATENIbHBIE
CHUCTEMaTH3UPOBATh U | HOBECHUS phluara; peanu3aium.
0000maTe 3aIMCHIBATh PE3YIlb- ITo3HaBaresbHbIE:
MOJIy4YEHHbIE 3HAHUS, TaThbl B BUJE TAOJIUIIBL, | OCYLIECTBIATH (hHUKCa-
MIPEICTaBIATh (dhopmMynHpOBaTH o nHOpMAIIH 00
pe3yNbTaThl U3- BBIBOJI O BBIIIOJTHEHHOM | OKPY>KaroILlEM MUpE ¢
MepeHuil B Buje paboTe u pe3ynbpTaTax | MOMOIIBIO HHCTPY-
TabIuUI] C y4eToM menroB U KT.
MIOTPELTHOCTH KoMMyHUKaTHUBHBIE:
HU3MEpEeHUs OpraHu30BBIBATH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITENIBHOCTD C
Y4UTEIEM U
CBEPCTHHKA-MU;
paboTaTh HHIUBU-
JlyaJIbHO U B IpYyIIIe
13. IIpumenenue npasuia bnok. [TogBuxHbII 1 Cdopmuposathb 3HaTh: YTO TaKOE PerynstuBHsle: CaMOoCTOSITeTLHOCTD B IlonBuxHBIN 1

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

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

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

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

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

MPHOOPETEHUH HOBBIX
3HAHUH U
MPaKTUUYECKUX
YMEHUH

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

TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC) Hcnonk3osanue
YuusepcanpHble yueOHble neiictus (YY) oGopyroBanus
J\/fg Tema OCHOBHOE [leneBas yctaHOBKa . MeranpenmeTHbie
n/n coliepKaHUe OKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJZHTHBHLIe, JI4HOCTHBIC
KOMMYHHUKaTUBHEIE, Pe3yIbTaThl
NI03HABATENIbHBIE
6710K0B» MIPaBUJIO» MEXAHUKH pemeHus 3a1a4
14. Jlaboparopnas paboTa | JlaGopartopHas pabota | HayuuTs: usmepsaTh Ymems: cobupath PerynsatusHsle: m1a- CamocrosarensHocTs B | IlITaTtus, MexaHu-
Ne 11. Ne 11. «M3mepenue KIIJ] Hak1OHHOM MJI0- | YCTAHOBKY IO OIKCa- HUPOBATh CBOU J€M- MPHOOPETEHNH HOBBIX | YeCKas CKaMbs,
KIIJ npu nogseme CKOCTH; HaOJII01aTh, HUIO; IPOBOIUTH IKC- CTBHSI B COOTBETCTBHH C | 3HAHUU U IpaKTH4e- OpycoK ¢ Kprou-
TeJla 0 HaKJIOHHOM HU3MEPATh ¥ 0000I1aTh | MEPUMEHT IO OTpe/e- MOCTaBJICHHO 3a7auei CKUX YMEHUH KOM, JIMHEHKa,
TIOCKOCTH B TIpoLiecce JKcC- neruro KITJI mpu U YCIIOBHUSIMU €€ Habop Ipy30B,
MepPUMEHTAIbHOU IoJbeMe TeJa 1o Ha- peanu3arum. JTUHAMOMETP
JIeSTETbHOCTH; KJIOHHOM TIIIOCKOCTH; Ilo3HaBatenbHsIE:
CHCTEeMaTH3UpOBaTh M | 3alHCHIBATh pe3yJbTa- | OCYIIECTBIATH (pukca-
0000111aTH MOITY- THI UI3MEPEHUH B BUAe | U0 HHPOpMAaIul 00
YEHHBIE 3HAHMUS; TabIHIBL; POPMYIH- OKPY’KaloIIeM MHpE C
HpPEeJCTaBIATh pOBAaTh BBIBOJ O BBI- MIOMOIIBIO UHCTPY-
pe3yJbTaThl U3- MTOJTHEHHOW paboTe u menToB U KT.
MEpEHUil B BUjE pe3ynbTarax ¢ yaetoM | KoMMyHHKaTHBHBIE:
TabIHI MOTPEIHOCTH H3Me- OpraHU30BbIBAThH
peHus ydeOHOe coTpy-
HUYECTBO U COBMECT-
HYIO JAEATENBbHOCT C
yUUTeNEeM U CBep-
CTHUKaMH; paboTaTh
WHAWBUYaJBHO U B
rpymme
8 Kki1ace
Ne OCHOBHOE [leneBas yeranosKa [Tmanupyemble pe3yabTaThl OCBOCHUS OCHOBHOH 00pa30BaTeIbHON VoMb 30BaHHe
Tema IIPOrpaMMbI OCHOBHOTO ob1iero oopaszosanust (B coorsercTBrn ¢ PI'OC)
n/m coJiepKaHue ypoxa obopynoBaHus

[IpenmerHbie

YHuuBepcansHble yueOHbIe aeiictus (YVY /1)
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pe3yabTaThl MeranpenMeTHbIe
PE3yIbTATEL: JInuHoCTHBIE
pETYIATHBHBIE, N —
KOMMYHHUKaTUBHEIE,
MI03HABATEJbHbIC
Temnossle aBiaenus (15 u.)
Tenuosoe TennoBoe nBMXEHUE. Cdhopmuposatb 3HaTh: onpeeeHue PerynsatuBHsle: PazBurtue JlaGopaTopHblii
JBUKEHUE. TepmoauHaMuyueckas 3HaHUS O TEMJIOBOM TEIUIOBOTO IBUXKEHUS, | YUUTHIBATH BHIACICHHBIE MO03HABATENIBHOTO TepMoMeTp, JaTYUK
Temneparypa cucreMma. CocrosiHue U JIBIDKEHUH, TEIUIOBOTO YUUTENIEM OPUEHTHPBI uHTEepeca K pU3HKe TeMIepaTypbl
napaMeTphl COCTOSHUS TemImeparype. paBHOBeCHS, JieficTBUS B HOBOM
TEepPMOANHAMUYECKON Hayuuts: onpenensats TeMIepaTyphl; yueOHOM MaTepHale B
cucremsl. Temnosoe LIEHY ACJCHUS IIKaJbl | SIUHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBECHE. TEPMOMETPa; o0o3HaueHNE YUUTEIEM.
Temnepatypa Kak N3MEpSTh TEeMIIepaTypHl, ITo3naBartenbHBIE:
rapamMeTp COCTOSIHUS TEMIIEpaTypy; YCTPOWUCTBO H OTIPEICTISTh TIOHATHS;
TEPMOJMHAMUYECKON TIEPEBOANTD 3HAUCHHUE TIPUHINI JeHCTBHA MOHMMATh PA3ITHIHA
cucreMsl. M3mepenue TEMIIEpaTyphl U3 TepMOMeETpa. Y METh: MEXXAY UCXOTHBIMU
TEeMIIePaTypHI: rpaxycos Llenscus B HCTIONIB30BATh MIPH (haKTaMu ¥ THIIOTE3aMH
TEpPMOMETp, IIKaja rpaaycsl KensBuHa OTIHMCAHMHU TEIIJIOBBIX JUIsl X OOBSICHEHUS,
TepMOMeETpa, SIBIICHUH TIOHATHS: TEOPETUIECKUMU
TEPMOMETPHUECKOE TEePMOANHAMUYIECKON MOJICJIIMU U
TEJO0, pEeNepHbIE TOUKH. CHCTEMBI, COCTOSTHHS peabHBIMU 00BEKTaMHU
Ilxana Lenbcus. TEPMOJUHAMUYECKON
[kansr dapenreiita u CUCTEMBI, IAPaMETPOB
Peomropa. AOcomoTHas COCTOSIHUS
(TepMogMHAMHUYECKasT) TEepMOANHAMUYECKON
IIKajIa TEMIIEpaTyp. CHCTEMBI; IPUBOANTD
AOCOJIOTHBIH HYJIb TIPUMEPBI TETIOBBIX
Temneparyp. CBs3b SIBIICHUH,
MEXIy TeMIIepaTypon 9KCIEPUMEHTOB,
o mkase Lenbcus u mo TOJITBEPIKTAIOIIINX
abCcoMIOTHOMN 3aBHCHUMOCTh
(TepMoAMHAMHIYECKON) TEMIIEPATYPHI OT
mikane. JleMoHcTpanus CKOpPOCTH JIBIKEHUS
«H3mepenune MOJIEKYJT
TeMIepaTypbl»
BryTpenssisa Kunernueckas u Ccdopmuposats 3HaTh: ONpeaeeHme PerynsatuBHsle: CaMoCTOATETFHOCTD B JemoHcTpauus
sHeprus. CriocoObl | TMOTEHIMAIbHAS YHEPTUS. | 3HAHMA O BHYTPEHHEH | BHYTPEHHEH SHEpruM, | YYWUTHIBATH BHIJACICHHBIE | NMPHOOPETEHUHN HOBBIX «3meHeHMe
W3MEHEHNS Cogepirienue padoTsI SHEPTHUH, CTIocobax SBJICHUSA YYUTEIEM OPHUEHTHUPHI 3HaHUN U BHYTPEHHEH SHEpPIruu
BHYTPEHHEH CKAThIM BO31YXOM. U3MEHEHUs TEeIIONepeiayuH; JIeHCTBUSL B HOBOM MPAKTHIECKUX TeNa Py TPEHUH U
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
= 000opynoBaHUs
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHELC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
SHEPTUH BHyTpenHsis sHeprus. BHYTPEHHEH SHEPTrUH. | EJUHULBI U3MEPEHUA M | Yy4eOHOM MaTepuae B YMEHHUH yaape»: 1aTYHK
YcnoBHoe obo3HaueHne | HayuuTtb: 0OBACHATH 0003HaueHNE COTPYJHUYECTBE C TeMnepaTyphbl, ABe
U €JIMHUIIa BHYTPEHHEH NU3MEHEHHE BHYTpPEHHEH SHEPTHH, YUUTENEM. JAOCKH, Be
SHEPrud. 3aBUCUMOCTh BHYTpPEHHEH YHEprun CIIOCOOBI ITo3HaBaTtenbHbIE: CBHHIOBbIE
BHYTPCHHEH YHEPTHA TeNa Ipu TEeIUIoNepeIadn. OTIPEAETATh MMOHATHSA, MJIACTUHKH,
TeNa OT ero Teruronepenade u YMeTh: onuchIBaTh co3JaBaTh 0000IIECHNS, MOJIOTOK
TEMIIEpaTyphl, MACCHl U | pabOTe BHEIIHUX CHJI; | TPOIECC NPeBpaIlCHHS yCTaHaBIHNBAThH
OT arperaTHoro aHAIN3UPOBATH SHEPTUH NpU aHAJIOTUH; TOHNMATh
coctosiHus. CriocoObI SIBJICHUE B3aUMOICHCTBUH TET, PasIYIHs MEKIY
U3MCHCHUS BHyT’peHHef/II TCIIoNepeaAavu; U3MCEHCHUSA DOHEPIrUn HUCXOOHBIMH (baKTaMI/I u
OHEPIruu TeJjia: CpaBHMBATb BUIBI Ipu COBEPIICHUN THUIIOTE3aMU AJ1d UX
COBepIIIeHUE PabOThI U TerUIonepenadm; paboTHI 1 00BSICHEHHUS,
Terionepenaya CaMOCTOSTENILHO TerJonepeaaye; TEOPETHYECKUMH
pa3pa6aTLIBaTL, MPpUMCHATH 3HAHUA O MOJCIISIMU U
IUTAHUPOBATh U BHYTPEHHEH SHEPTUHN | pealbHBIMU 00bEKTaMU
OCYIIECTBIISITH criocobax ee
9KCIIEPUMEHT I10 N3MEHEHHS B
N3MEHEHHIO Pa3IMYHBIX CUTYaLUsIX
BHYTpPEHHEH YHEeprun
3. Konsexnus. KoHBeKIHs B KHUJIKOCTIX Cdopmuponats 3HaTh: OIpeaeeHe PerynsatuBHsle: PasButue JdemoncTpanus
N3nyuyenne u razax. [lepenoc 3HaHMS O KOHBEKIHU SIBJICHUI KOHBEKIIMHU, | YYHUTHIBATh BbIJICJICHHBIE M03HABATEIILHOT'O «Ilorsomenue
BELLECTBA IIPA 1 W3JIy4YCHUHU. H3Iy4YCHUS. YUUTEJIEM OPUEHTUPHI HUHTEpeca K Qu3uKe CBETOBOIl JHEPTHHN»:
KOHBEKIIUH. HayunTs: HabmronaTh YMeTh: NPUBOJHUTH JIEWCTBHS B HOBOM JaBa
O6pazoBaHue BETPOB. KOHBEKIIMOHHBIE NpUMEpHI KOHBEKIIMH U | y4eOHOM Marepuaie B AaT4YMKa
Wznyuenue sneprun MOTOKHU B XHJKOCTSIX W3ITy4eHNs; COTPYTHHUYECTBE C TeMIeparypbl,
HarpeTbIMH TEJIaMH. W ra3ax; OObsSICHSITH pacro3HaBaTh yUHUTENEM. JIamna, JJucT 0eJioit
3aBUCHMOCTb 3HEPTUU MEXaHHU3M KOHBEKIIUIO U [To3HaBaresbHbIE: W YepHO¥i Oymarm,

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

KOHBEKIUH, IPUUUHY

Pa3IM4HOM CKOPOCTU

KOHBCKIIMH B ra3ax nu
KUIOKOCTAX,

U3Iy4EeHUe cpenu
JIPYTHX BUAOB
TEIUIONEPEIayuH.
OnuceIBaTh MEXaHU3M

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

CKOTY
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KOJIMYECTBO TE-TUIOTEI,
HEOOXOIUMOE IS

unpopmauu 06
OKpYKaIOIIEeM MHpPE C

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

[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
Hcnonb3oBanue
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
™ 000pyI0BaHUsS
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P P P besy JImaHOCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
YEepHOH U CBETJIOM CPaBHHUBATb SIBICHUS nepeayd SHEPrun
TIOBEPXHOCTSIMH TEJL. KOHBEKIH U JIAaHHBIMH CIIOCO0aMHU
YeTpoiicTBo TepMoca. W3ITy4YeHUS;
Poinb n3mydenus u Ha0moaTh
JPYTHX BU/IOB N3MECHEHHE
TEIUIONepeIauyl B )KU3HA | TEMIIEpaTyphl Tela,
pacTeHuil 1 JKUBOTHBIX 00yCIIOBIICHHOE
MOTJIOIIEHUEM
CBETOBOT'0 M3JIy4EHHSI
4, JlaGopaTopHas JlabopaTopHas padbota Hayuuts: 3HaTh: YCTPOUCTBO U PerynarusHsle: CaMoCTOATETFHOCTD B Jatuuk
padora Ne 1. Ne 1. «CpaBHeHnE UCCIIEN0BATh SBJICHUE IIPUHIUII JEHCTBUSA IIAHUPOBATH CBOU HPHOOPETEHUH HOBBIX TeMIepaTyphbl,
KOJIMYECTB TETIOTHI IPU Terna000MeHa pu KaJIOpUMeTpa. JICUCTBUS B 3HAHUH U TepMOMETP,
CMEIIMBAaHUN BOJBI CMEUIMBaHUN YMeTh: MPOBOAUTD COOTBETCTBHH C HPAKTHYECKUX KAJIOpUMETP,
pa3HoO# TeMneparypbi» XOJIOJTHO M ropsiuer | HaOJoAeHHs rmpolecca | ITOCTaBJICHHOH 3aaden YMEHHH MepHBIii NHJIHHIP
BOJIBI; BBIYUCIISITH TerIonepeayy; 1 YCIIOBUSIMU €€ (MeH3ypKa),
KOJIMYECTBO TEIUIOTHI N3MepSTh peanuzauy. JabopaTopHbIe
TEeMITepaTypy ropsiaeit [To3HaBarenbHbIE: CTaKaHbl, TOPIYAs
Y XOJIOJI-HOH BOJIpI; OCYIIECTBIISTH M X0JIOJTHASI BOJIa
pacCUnTHIBATH ¢buxcanmio
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
™ 000pyI0BaHUsS
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
WHIUBHUIYaJIBHO U B
rpynre
5. JlabopaTopHas JlabopartopHas paboTa Hayuuts: uzmepsaTts VYMets: HaOMOATH PerynsatusHsle: CaMoCTOATETBHOCTD B Jdarunk
padora Ne 2. Ne 2. «3mepenue yIeIbHYIO0 mporiecc IUTaHUPOBATh CBOU NpUOOPETEHUN HOBBIX TeMIepaTyphl,
yIEIbHON TEIIOEMKOCTH TEIUIOEMKOCTh TeIUIonepeIayy; JEeUCTBUS B 3HaHWH U TepMoMeTp,
BEILIECTBA» BEIIIECTBA; BEIYNCIIATD pacCUnTHIBATH COOTBETCTBUH C MIPAaKTHYECKUX KAJOpUMeTp,
TIOTPEITHOCTh KOJIMYECTBO TETUIOTHI, | ITOCTaBJICHHOH 3amadei YMEHHUH ropsiyast u
KOCBEHHOTO HeoOxoanMoe Juis 1 YCIIOBUSIMH €€ X0JI0IHAS BOAAA,
NU3MEpECHNUS YACTbHON HarpeBaHus BOABI U peanuzamuy. MEpHBI TUJIHHAP,
TETIIOEMKOCTH BBIJIEISIEMOE TIPH [To3HaBarenbHbIE: rpy3
BeIlleCTBa OXJIaXKICHHHU Tela, OCYILECTBJIATh NMJINHAPHYECKHUH ¢
MIPUMEHSTh YpaBHEHHUE ¢bukcanuio KPIOYKOM, HUTb,
TEIUIOBOTO OanaHca uHpopMaIuu 00 3JIeKTPOHHbIE BEChI
JUISL OTIPEIeTICHHS OKpY’KaIOIIeM MHpPE C
YAEJIbHOU TErJIo- [IOMOUIBIO
€MKOCTH BELIECTBA uHctpymenTo U KT.
KomMyHukaTuBHBIE:
OpTraHU30BBIBATh
yaeOHoe
COTPYJIHHYECTBO H
COBMECTHYIO
JIESITETTBHOCTH C
yauTeNneM u
CBEPCTHHUKAMHU;
paboTaTh
WHAWBHIYAIbHO U B
rpymnme
W3meHeHue arperaTHeIx cocTosiuui BemecTsa (11 4.)
6. [InaBnenue u [InaBnenue TBEPABIX CcopmupoBatb 3HaTh: ONpeencHe PerynarusHsie: Pa3Burue @poHTANbHASA
OTBEp/AEBaHUE ten. Temnepatypa 3HaHUs O TJIaBJICHUN SIBJICHUM TUIABJICHUS, | YUMTHIBATb BHIJICJICHHBIC MI03HABATEJILHOTO JaGopaTopHas
KPUCTAITHYECKHX iaBneHns. OObsiCHEHNE U OTBEpJEBaHUU OTBEPJIEBaHHUs, yUUTEIEM OPHUEHTUPEI nHTEpeca K pU3MKe padora Ne 1.
BEIIECTB. npolecca MIaBJIeHus C BEILIECTB. TeMIIepaTyphl JICUCTBHSI B HOBOM «Onpenenenne
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

Hcnons3oBanue
000pyI0BaHUsS

No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
T1/T1 conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHELC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIbTATHI
KOMMYHHKATHUBHBIC,
MMO3HABATEIbHbBIE
®DpoHTaAIbHbIE TOYKH 3PCHUS Hayuuth: HaOnrOnaTh | IUIABICHHUS, YACIBHOU yueOHOM MaTepHase B yAeJbHO# TemJI0ThI
J1agopaTopHbIe MOJICKYJISIPHO- 3aBUCHMOCTH TEIJIOTHI MJIaBJICHHUS; COTPYJHUYECTBE C TUIABJICHUS JIbAA»:
pa6oThl KHHETHYECCKOI Teopun TEeMIIepaTyphbI CAMHUILY U3MEPCHHS YUUTEIIEM. JaTYUK
CTPOCHUS BEIIECTBA. KPHUCTAJUTUIECKOTO YACTHHOH TETIIOTHI ITo3HaBaTeIbHBIC: TeMIeparypbl,
Kpucrammzanus. BEIIECTBA IIPH €ro IIJIABJICHUS U €€ OTIPEeNIeNATh TOHATHA, KAJIOPUMETP, COCY/T
Temmeparypa TUTaBJICHUN (hm3U9ecKuil CMBICT; HCTIOJIb30BaTh 3HAKOBO- ¢ TAIOIIHM JILAOM,
KpPHUCTaJLTU3AIHH. (kpuctammmsanuu) ot | GopmMymy I pacdera CUMBOJIMICCKUE CoCy/1 ¢ BOJIOI,
IInaBnenue u BPEMEHH; BEIYHCISITh | KOJHYECTBA TETUIOTHL, CpeICTBa, B TOM YHCIIC 3JIeKTPOHHBIE BECHI.
KpHUCTaJUTH3AIHS KOJIMYECTBO TEIIOTHI HE00XO0IUMOTO ISt MOJICITH ¥ CXEMBI, JIJIS dpoHTAIbHAA
aMOP(HBIX TEJI. B mpoI1iecce TUTABJICHHS pelIeHus 3a1a4 JabopaTopHasi
VYaenbHas Temiora TEIUIOTIePEIaud IPH KPHUCTaJLUTUYECKOTO paGora Ne 2.
IJIABJICHUA: YCJIOBHOE TUIaBJICHUU U BEIIeCTBa U «QO0pa3zoBaHue
0003HaYEHHE, EAUHHUIIA KPHUCTaJLTH3AIIHY; BBIJICJIAOLICTOCS TIPU KPHCTAJLIOB»:
HU3MEPeHusl, PU3HYCCKHI OTPENEeNIATh 110 €ro OTBEp/CBAHUU. MHKPOCKOII,
cmbicit. @opmyna IS Ta0JINIIe 3HAYCHUS YMeTh: 0JIb30BaThCS npooupka c
pacueTa KoJIn4ecTBa TEeMIIepaTyphI TaOJIMIIaMU 3HAYCHUH HaCBIIEHHbIM
TEIIOTHI, HEOOXOUMOTO TUTaBJICHUS U TEeMIIepaTyphI pacTBopoM
JUTS TIJTIABJICHHS TEJa. YACTHHOH TETIIOTHI TUTABIICHHS U yICTEHOM ABYXPOMOBOKHCJIOT
®poHTaNbEHAS TUTABJICHUS BEIIECTBA; | TEIUIOTHI IUIABJICHUS U 0 aMMOHMS,
nabopatopHas pabora Ne MIPUMEHSTH OTBep/ICBaHMS Ha NpeAMETHOE CTEKJIO0,
1. «Onpenenenue HOJy4YeHHBIC 3HAHUSA ocHose MKT; CTEeKJISTHHas
YIEIbHON TETIOTHI K PEICHUIO CpaBHHUBATh MPOIIECC najoyKa

TUIABJICHUS JIbAA.

rpaduUecKux 3amgay

IJIaBJICHUSA U

DpoHTanbHas OTBEp/CBaHUs B
nabopatopHast pabota Ne 3aBUCUMOCTH OT
2.«0O06pa3oBanue YAETBHOM TEIUIOTHI
KPHCTAJIIOB)» TUIABJICHHS
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
7. Hcnapenue n ITapooOpazoBanue. CcdopmupoBatb 3HaTh: Olpe/eIeHNe PerynstuBHble: PazBuTne JemoncTpanus
KOH/IeHCAIINS Hcnapenmue. 3HaHMS 00 MCIIAPEHUH | SIBIICHWH UCTIApPEHHS M | YYUTHIBATH BBIJCICHHbIE N03HABATEIBHOTO «Hcnapenue
3aBUCUMOCTb CKOPOCTH Y KOHJICHCALIHH. KOHJICHCAlINH, YUUTENIEM OPUEHTHPBI uHTEpeca K (U3MKe CIOUPTa»: AATYHK
UCTIApEHHs OT poja Hayuuts: HACBIIICHHOTO TTapa. JIEWCTBHSA B HOBOM TeMmepaTyphbl,
KUJKOCTH, TUTOIIAIH €€ HCCIIEIOBaTh YMeTh: 00BSICHATD Ha y4eOHOM MaTepHale B npooupka, Jim-
MIOBEPXHOCTU U 3aBHCUMOCTH ocaHoBe MKT COTPYTHHIECTBE C cTouku Oymarwy,
TeMIepaTypsbl. CKOPOCTH HCTIApEHHs | TPOIECCH HCIIAPEHUS YIUTENEM. PE3UHKH, pa3HbIE
[MoHmxkenne OT poJia KHUAKOCTH, Y KOHJICHCAIIUU U TIPO- [lo3HaBaTenbHEIE: CHHUPTHI
TEeMIIepaTyphbl )KUIKOCTH TUTOLIA/TH €¢ UCXOAIINE TIPH 3TOM OTIPECTATh TIOHATHS,
NP UCTIAPEHHH. MIOBEPXHOCTH U W3MEHEHHS SHEPTHH; co3/1aBaTh 0000IICHUS
Konnencarus. TEMIIEPATYPBI BBISIBJIATH U OOBSICHATH
HacpleHHs1i nap. (axTopsl, BIUSIOLINE
3aBHCHMOCTD JIaBIICHHS Ha CKOPOCTb
U TIJIOTHOCTH ucrapeHus
HACHIIIEHHOTO Iapa oT
TEMIIEPATYPBI.
8. Kunennue. Kunenue. Temnepatypa CdopmupoBats 3HaTh: onpeencHue Perynarushsie: CaMOCTOSTENBHOCTD B JdemoncTpanus
YaeiabHasi Te- KUTICHUSL. 3HAHMS O KUIICHHH. SIBTICHUSI KMTICHNS, YUUTHIBATh BBIACIEHHBIE | MPHOOPETEHUH HOBBIX «HA3yuenue
niora OHepreTHvecKue HayunTs: TEMITEPaTypHI YUUTEIEM OPUEHTHPHI 3HaHMH U npouecca KHIeHust
napooopa3oBaHms IIPEBPALLICHHUS, HUCCIIEI0BATh KUIEHUS, yIeIbHON NICHUCTBHS B HOBOM MIPAKTUYECKUX BOJbD):
MIPOUCXOJISIIUE B 3aBUCHMOCTb TEIUTIOTHI y4eOHOM MaTepuaie B YMEHHUI DATYUK
npolecce KUIEHHs. TeMIepaTypsl napooOpazoBaHus; COTPYAHUYECTBE C TeMIEepPaTyphbl,
VY nenbHas Terora KUIKOCTH TIPH e SANHUILY N3MEPEHHS YUUTENneM. ITATHB
mapooOpazoBaHUs KHTICHUH YACTBHOH TETIOTHI [o3HaBarenbHbIE: YHHUBepCAJIbLHBII,
(xoHOEHCAIHN): (KoHOEHCAIH) OT mapooOpa3oBaHUs U €€ OTIpeNeNATh MOHATHA, K0,10a CTeK/IsTHHAs,
yCJIOBHOE 00O3HaUCHNE, BpPEMEHH; (U3MYECKNI CMBICIT. WCIIOJIb30BaTh 3HAKOBO- CIIUPTOBKA,
eIMHNIa U3MEPEHNS, paccunTHIBaTh YMeTh: 00BSICHSIT CHMBOJIYECKHE NMoBapeHHas COJib
(u3MYEeCKHil CMBICIT. KOJIMYECTBO TEIUIOTHI, | IPOIIECC KUIICHHUS Ha CPE/ICTBA, B TOM YHCIIC
®dopmyra s pacyeTa HEO0XO0TUMOe JIJIst ocHoe MKT; MOJIEIIA U CXEMBI, IS
KOJINYECTBA TEIUIOTHI, mapooOpazoBaHus TMOJIb30BATHCS pereHus 3ana4y
HEOO0XOIUMOTO JIJIst BelIeCTBa JaHHOI TabmuIe 3HaUYCHIHA
KUTEHUs! )KUIKOCTH U MAacChl; OIIPEAEIATh | TeMIEpaTypbl KHUIICHHS
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[TmaHupyemble pe3ysIbTaThl OCBOCHUS OCHOBHON 00pa30BaTEeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
™ 000pyI0BaHUsS
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
/n CoJIepIKaHue ypoka [IpeameTHbie PE3YIbTATHI: TIHMHOCTHELC
Ppe3yNbTaTh pEryJISTUBHBIE,
pe3yNbTaThl
KOMMYHHKATHUBHBIC,
MO3HABATEIILHBIC
BBIJICJISIONICTOCS TIPU €¢ | 110 TaOJIMIle 3HAYCHUS | U YACTBHOM TEIUIOTHI
KOHJICHCAIIUU TEeMIIepPaTyphbI napoodpa3oBaHUs
KHIICHUSI U YICITBbHON JKUJIKOCTEH;
TETIOTHI CPaBHHBAThH y/ICIbHbIC
napooOpazoBaHust TETIOTHI
HKHUKOCTEH; napoo0Opa3oBaHUs s
yCTaHaBJIMBATh Pa3UYHBIX BEIIECTB U
MEXIPEIMETHBIC MPOLIECC KUTICHUS B
CBsI3M (DU3UKH U 3aBUCHMOCTH OT
MaTE€MaTuKU Ipu yHeHLHOﬁ TCIJIOTHI
penieHuu napooOpazoBaHus;
rpadUIecKux OTIPENENIATh XapaKTep
3amay TEIUIOBBIX MPOIIECCOB
(marpeBaHue,
OXJIAXKICHHUE, KUTICHUE,
KOHJICHCAIIUS ) TI0
rpaduKy 3aBUCHMOCTH
TEMIIepaTyphbl Tejla OT
BpPEMEHHU; TIPUMEHSITh
bopmyny s pacueTa
KOJINYECTBA BPAIICHUS
BEIIIECTBA B Map U
BBIACJIAIOMICTOCA TTPU
€ro KOHJICHCAINH
9. BaaxHocTh AGComoTHAs BIAKHOCTh Cdopmuposats 3HaTh: onpeeeHne PerynstuBHbIe: YOeXIeHHOCTD B JdaTunk
BO3yXa. BO3lyXa. 3HAHUS O BIAKHOCTH a0COITFOTHOM YUUTHIBATh BBIJCICHHbIC HEO0XOIUMOCTH TeMIEPAaTYpBbl,
@DpoHTAILHASA OTHOCHTEIbHAS BO3ayxa. Hayuuts: BJIQKHOCTH BO3/1yXa, YUUTEIIEM OPUCHTHPBI pa3yMHOTO TepMOMeT]P, MapJIs,
JagoparopHas BJI&)KHOCTh BO3JlyXa. OMPEIEIIATH 110 OTHOCHUTEIILHOU JICHCTBUS B HOBOM HCIIOJIb30BaAHUS cocyl ¢ BOIOit
pabGora dopmyna i pacueTa TaOJIHIIe TUIOTHOCTh BJI&)KHOCTH BO3JIyXa. y4eOHOM MaTepualie B JTIOCTHKCHUH HAYKHU U
OTHOCHTEIIEHOU HACBHIIIIEHHOTO TTapa YMeThb: u3MepsTh COTPYAHUYECTBE C TEXHOJIOTHH ISt
BJI)KHOCTH BO3/AyXa. IIpH Pa3HOI OTHOCHTEIIEHYIO YUUTEIEM. JATBHEHUIIIETO
Touka pocel. BosocHoi TeMITIEpaType; BJI&)KHOCTh BO3/yXa C ITo3HaBarenbHBIE: pasBUTHS
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHELC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
TUrpOMeETp. 3HauCHHE aHaIM3UPOBATh TIOMOUIBIO OIIPEJIETISATh TIOHATHS, YeJI0OBEYECKOTO
BJIQYKHOCTH BO3/yXa JUIsl YCTPOHCTBO H TICUXPOMETPA; HCIIOJIb30BaTh 3HAKOBO- oOecTBa
KU3HEACATEIBHOCTH NPUHIUIT JeUCTBUS OOBSICHATH CHUMBOJIMUECKHE
yesoBeKa. Pemenue MICHXPOMETPA, 3aBUCHMOCTb CpPEZCTBa, B TOM YHUCIIE
3aga4. OpoHTaIbHAS BOJIOCTHOTO OTHOCHUTEJILHOH MOJIETIH ¥ CXEMBI, JUIS
nmaboparopHas paboTta THTPOMETPA; BIIQKHOCTH BO3[[yXa OT pemieHus 3anad
«V3mepenne BIaXHOCTH HU3MEpPSTh TEMITEPaTyPEI
BO3IyXa» OTHOCHTEIIbHYIO
BIIQ)KHOCTH BO3(yXa;
aHaIM3UPOBATh
BIINAHHKEC BJIA)KHOCTHU
BO3/1yXa Ha
KHU3HEACATEIHHOCTh
10. Padora raza n 3aBUCUMOCTbH JaBJICHU CdopmupoBatsb 3HATh: MOHATHSA PerynarusHsle: Y6exneHHOCTh B JeMoHcTpanus
napa npu rasa JIaHHOM Macchl OT | 3HaHMs 00 UACAUTLHOM UJIealIbHOTO Ta3a; YUUTBIBATH BBIICIICHHbIC BO3MOXKHOCTH «H3menenue
paclIupeHuH. o0Obema IMpu MOCTOSTHHO rase, ra30BbIX N30TEPMHUYECKOTO, YUHUTEIEM OPUEHTHPHI NO3HAHUS IPUPOLBI JaBJIeHUs ra3a ¢
CaBsi3b MeKIY temrnepatype. I'paduk 3akoHax. Hay4uts: n3006apHOTO 1 JIEWCTBHS B HOBOM U3MeHEHHEM
napaMerpamMu MOJTy4YeHHON HccIe0BaTh IS rasza M30XOPHOTO yueOHOM MaTepHale B o0bema npu
COCTOSIHMSI ra3a. 3aBUCHMOCTH. JTAaHHOM MacChl IIPOIIECCOB; COTPYTHUYIECTBE C MOCTOSTHHOM
Ipumenenne OObsicHeHne 3aBUCHMOCTH: (hopMyITUpOBKY yUHUTEIEM. TeMmeparype»:
razos 3aBUCHMOCTH Ha OCHOBE | IaBJEHUS OT 00beMa 3akoHOB boiins — [To3HaBarenbHbIE: JaTYMK JaBJIEHUSI,
nonoxenuit MKT. IPU TOCTOSHHON Mapuorra, ['eii- ONpEIEIATh NOHATHS, JATYUK
3aBUCHUMOCTH 00BEMA TeMIieparype, oorema Jlroccaxka, [lapis, WCTIOJIb30BaTh 3HAKOBO- TeMIlepaTyphl,
rasa JJaHHO# MaccChl OT OT TEeMIIepaTypbl Ipu IPaHUIIBI CHMBOJIYECKHE IITATUB, COCY JJISI
€ro TeMIepaTyphbl npu MOCTOSTHHOM MPUMEHUMOCTH CpeJ/ICTBa, B TOM YHUCIIE JeMOHCTPALUH
IIOCTOSIHHOM J1aBJICHUH, JaBJICHWH, NAaBJICHUA JAaHHBIX 3aKOHOB. MOICIN U CXEMBI, IJIA ra3oBbIX 3aKOHOB,
JIABJICHUS r'a3a JaHHOM OT TEeMIIepaTypbl Ipu YMeTh: ONUCHIBATH peuieHus 3aaaq Hacoc.
Macchl OT TEMIIEPATYphl | IOCTOSHHOM 00BEMe; IKCTIEPUMEHTBHI, JemoHcTpamus
IPH ITOCTOSTHHOM OOBSCHSTB 3TH MIOJITBEPIKTAFOIIHE «H3menenue
ob0beme. ['paduk 3aBUCHMOCTH Ha 3aKkoHbI boiins — JaBJIeHHUs Ta3a ¢
Ka)JJ0T0 Ipoliecca. OCHOBE IOJIOKECHUH Mapuortra, ['eii- U3MeHEHHEM

OO0OBsICHEHHE KAXKIOTO

MKT; npuMeHsTh

JIroccaka, Hlapas;

TeMnepaTrypbl Npu
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/o

Tema

OcHOBHOE
CoJIepIKaHue

Mpoliecca Ha OCHOBE
noJioxxennit MKT.

Llenesas ycraHoBKa
ypoka

TOJTYYCHHBIC 3HAHUSA

[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

Hcnonp3oBanue

IIpenmetHsbie
pe3yIabTaTHI

OOBSICHATEL T'a30BEIE

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

000pyI0BaHUsS

MertamnpeaMeTHble
pe3yabTaThL:
peryJIsTUBHEIE,
KOMMYHHUKaTHBHBIE,
MIO03HABATEJIbHBIC

JImgHocTHBIC
pe3yIbTATHI

11.

Cuia Toka.

HpI/IMeHeHI/Ie ra30B B
TCXHHUKEC

K pCHICHUIO 3aJ1a4

3aKOHBI HA OCHOBE
noyoxxenniit MKT

OnekTpuueckue sBieHus (23 4.)

MOCTOSTHHOM
00beMe»: TaTUYHK
JaBJICHHS, TaTIHK

TeMIlepaTyphbl,
IITAaTHUB, COCY IJIs
JeMOHCTPALMHU
ra3oBbIX 3aKOHOB,
JINHeHKa, cocy] C
BOJI0¥, CHUPTOBKA.
JdemoHcTpanus
«MA3meHeHHnEe
o0beMa rasac
H3MEHEeHUeM

TeMIlepaTypsbl Npu

MOCTOSTHHOM

ABJIEHHH»: TaTUYHK

JaBJeHHs, JIaTYHK

TeMIepaTypsbl,

IITAaTHB, COCYT IJIs

JeMOHCTPALMHU

ra3oBbIX 3aKOHOB,

JINHelKa, cocy] ¢

BOJIOH

Amnepmerp.

Cuna Toka. YCIIOBHOE

Cdopmuponatsb

3HaTh: ONpeeICHIe

JladopaTopHas
pa6ora Ne 3

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

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

IOJKJIFOUCHHUA B IICIIb.

CHJIBI TOKA; CIUHUITY
U3MEPCHU CUJIBI TOKA
u ee GU3NIeCKuit
CMBICIT; (POPMYITY IS
OIIPEEIICHHS CHIIBI
TOKa; IprOOp ISt

amIepMeTpa;

PerynsatuBHsle:
TJIAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBHH C
MOCTAaBJICHHOM 3aauei
U YCIIOBUSIMU €€
peanuzaium.

N3MEPCHUA CHUJIbI TOKA,

ITo3HaBaTeabHEIE:

CaMOCTOSTENEHOCTD B

MPUOOPETEHNN HOBBIX
3HAHUHU U

MPaKTUIECKUX
YMEHUI

JdaTumk ToKa,
aMnepMmerp
JABYXIpeaeJbHbI,
HCTOYHUK NMUTAHUS,
KOMILJIEKT
NPOBOJ0B,
Pe3UCTOPBI, KII0Y
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
JlabopartopHas paboTa M3MEpSTh CHITY TOKa npaBmiia paboThI C OCYILECTBIIATh
Ne 3. «C6opka Ha pa3IM4YHbIX npudopom. ¢bukcanmio
NMEKTPUIECKON ydacTKax YMeTb: N0Ib30BaThCs nHdopmanuu 006
IIEKTPUYECKOH IIeTTH, aMIIepMETPOM JUIS OKPYXKaIOIIEM MHUpPE C
3aIHCHIBATh OTIpEICTICHUSI CHITBI MIOMOIIBIO
Ppe3ynbTaT ¢ y4eTOM TOKa B LIETH; uHctpyMenToB 1 KT.
TIOTPEITHOCTH OLICHUBATh PE3yIbTaThI KomMyHuKaTHBHBIE:
n3MepeHnit OpTaHU30BHIBATH
yaebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITeTTBHOCTD C
yuuTeneM u
CBEPCTHHUKAMHU;
paboTats
WHIUBHUYaJIbHO U B
rpymre
12. DJIeKTpHYecKoe OneKkTpryecKoe Cdopmuposatsb 3HaTh: Olpe/ieeHNe PerynstuBHbIe: CaMocCTOATENHHOCTD B Jdatyuk
HaNpsiKeHne. HaMpsDKEHHUE. 3HaHUS O HaIpsDKeHUS; eIMHAILY IUTAaHUPOBATh CBOM TIPUOOPETEHNH HOBBIX HATPSIKEHUSI,
BoabsT™erp. YcnoBHOe 0003HaYEHHE HaIpsoKeHNH, N3MEpEeHUs JeicTBUs B 3HaHUH 1 BOJIBT- METP
JlaGoparopHas W eIMHAIA HATPSDKEHMS. nipudope s HAaIpsDKeHUS U ee COOTBETCTBUHU C MIPAKTHYECKUX AByXHpeaeabHbIi,
padora Ne 4 Bonbet™meTp, ero HU3MEPEHUs (u3nuecKuii CMBICIT; MOCTaBJICHHOM 3agaueil YMEHHI MCTOYHMK NUTAHUSA,
Ha3HaYeHHE U CII0Cco0 HaTIPSKESHUS. thopmymy mmst 1 YCIIOBUSIMH €€ KOMILIEKT
MTOJIKITFOUEHUS B IETIb. Hayunts: OTIpe/ieeHUs peanu3aryy. NPOBO/IOB,
JlabopaTopHas pabota paccuuTHIBaTh HanpsKEeHUs; Tpruoop [To3HaBarenpHbIE: pe3ucTopbl, KJII0Y
Ne 4. «3mepenmue 3HAYCHHSA JUTS U3MEPEHUS OCYILECTBIISITh
HAaIpsDKeHUS Ha ¢u3mIecKux HaNpsDKEHUS; IpaBmiia ¢buKcanmio
Pa3IMYHBIX y4acTKax BEJIMYMH, BXOSIIUX B paboTsl ¢ mpudopomM nHpOpMauHu 06
ANEKTPUYIECKOH Lenu» dopmyy YMeThb: n0ab30BaThCs OKpY’KaloIIeM MHpPE C
HaIpsHKSHUS; BOJIETMETPOM IS MOMOIIBIO
U3MEPATH OIpeeIIeHUs nHcTpyMeHToB U KT.
HalpsDKeHUsI Ha HaIpsDKeHUs B LIEMH, KoMmMyHuKaTHBHBIE:
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonbsosanue
= 000opynoBaHUs
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
/1 CoJIepIKaHue ypoka [IpeameTHbie PE3YIbTATHI: TIHMHOCTHELC
Ppe3yNbTaTh PETyIATHBHEIC,
pe3yNbTaThl
KOMMYHHKATHUBHBIC,
MMO3HABATEIbHbBIE
PA3JMYHBIX yYacTKaX | OLICHUBATH PE3yJIbTATHI OpraHU30BBIBAThH
ANEKTPUYCCKOH LIS, HU3MEPCHU; yaebHoe
3aMMChIBaTh MPUMEHSTE HOPMYITY COTPYAHUYECTBO U
PE3YNBTAT C yUYETOM JUTsL pacdera COBMECTHYIO
MOTPEITHOCTH HAINpPSHKEHUS JIESATEIBLHOCTD C
HU3MEpeHUs YUUTENEM U
CBEpPCTHUKAMU;
pabortath
WHIUBHU/YAIBHO U B
rpymie
13. ComnporuBienne 3aBHCHUMOCTH CHIIBI TOKA Cdhopmuporatb 3HaTh: OnpeeicHIe PerynstusHbie: CaMOCTOSATEILHOCTD B JeMoHcTpanust
NMPOBOHUKA. OT HANpPSKCHUS Ha 3HaHUA 00 3IEKTPHUYCCKOTO YUUTHIBATh BBIJICIICHHBIC | TMPUOOPETCHHH HOBBIX «HMccaenoBanne
3akon Oma s y4YacTKe IeMHu Mpu JIEKTPHUCCKOM COIPOTHBIICHHS, YUUTEIIEM OPUCHTHPBI 3HaHU# U 3aBHCHMOCTH CHJIBI
y4acTKa nenu MOCTOSTHHOM COIIPOTHBIICHUH, SAMHUITY N3MEPEHHS JICHCTBUS B HOBOM MIPAKTHICCKIX TOKA B MPOBOHUKE
COIPOTHBIICHHU. 3akoHe Oma. COIPOTHUBIICHHS U €€ y4eOHOM MaTepuale B YMEHHI OT HANIPSKEHUSD»
CormnpoTuBieHue HayuunTs: (usnueckuii CMbICIT; COTPYAHUYECTBE C JATYMK TOKA,
MPOBOJIHUKA. Y CIIOBHOE HCCIICA0BATh (hOpMyYIHPOBKY 3aKOHA YUUTENEM. JATYUK
0003HaYCHHE 1 CIUHHUIIA 3aBHCHMOCTH: CHJIBI Owma ji1st ygactka ITo3HaBaTebHbIE: HANPsIXKEHU A,

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

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

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

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

pe3uncTop, peocrar,
HCTOYHUK MUTAHUS,
KOMILJIEKT
MPOBOJIOB, KJIIOY
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OcHoBHOE Llenesas ycraHoBKa . MeranpeameTHbie
n/m coJepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P plg3yanaTLI pIe)FyJ}'IISITI/IBHI)Ie, Jlitroctibie
KOMMYHHUKATUBHBIE, PesyJIpTaTel
MIO03HABATEJIbHBIC
paccunTHIBATh HEU3BECTHBIE
3HAa4YEeHUS BEIUYHH, BEJTMYHHBI, BXOAAIINE
BXOJISIIIUX B 3aKOH B 3ak0H OMa 1yt
Owma ju1s ydacTka y4JacTKa IIenH
LeTH
14. | JlaGoparopuasn JlabopaTtopHas paboTa HayuuTtb: u3mepsrtsb Ymemuw: cobupats Perynarusnsle: mia- CaMocTOATeNFHOCTh B | JlaTYMK TOKa,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTUBJICHUE 3JIEKTPUYECKYIO LIETIb HUPOBAaThb CBOM €M~ MPUOOPETEHNH HOBBIX | AATYHK HANPSKe-
MIPOTHUBIICHUSA MPOBOJIHUKA NIPH M0~ | TIO 3IEKTPUIECKON CTBHSA B COOTBETCTBHHM C | 3HAHWH U MIPaKTHYe- HHSA, aMIIepMeTP
MIPOBOHHKA MIPU MOIIU CXEME; MOJIb30BaThCA MIOCTAaBJICHHOM 3a7jade | CKMX yMEHHM ABYXNpeaeabHbIH,
TIOMOIIIY BOJIBTMETPA U BOJIbTMETpPA U U3MEPHUTENbHBIMU U YCIIOBUSIMU €€ BOJIbTMETP
amIepMeTpa» ammepMmeTpa npubopamu I ONpe- | peanu3aluu. ABYXINpeaeabHbIH,
JeneHus conpotusie- | [lo3HaBaTenbHBbIE: Pe3UCTOPBI,
HUS IPOBOJIHUKA OCYIIECTBIISITH (PUKCA- HCTOYHUK ITUTAHMS,
U0 nHpopMaIH 00 KOMILIEKT
OKpY’KaIOIIeM MHUpE C NMPOBO/IOB, KJIIOY
MTOMOIIBIO HHCTPY-
menToB U KT.
KommyHHUKaTHBHBIE:
OpraHHU30BBIBAaTh
yueOHOe coTpyAHHYe-
CTBO U COBMECTHYIO
JIESITENTBHOCTD C Y9H-
TEJIEeM U CBEPCTHHUKAMU,
paboTaTh MHANBU-
JTyaJbHO W B TPYyIIIE
15. | Pacuer VYaensHOE CcopmupoBatb 3namp: onpeaencHue Perynarusnsle: CaMoCTOATENBHOCTD B | JlaTYMK TOKa,
CONPOTHBJICHUS COTIPOTHBIICHHE 3HaHU O pacueTe YIEIBHOTO IUTAHUPOBATh CBOU NPUOOpPETEHNH HOBBIX | PeocTaT, MCTOYHHUK
NPOBOJAHHUKA. MPOBOHHKA. COTIPOTHUBJICHUS COIIPOTHBIICHUS JieficTBUs B 3HaHUH U NMUTAHUS, KOMILIEKT
Peocrarsl. 3aBHCHUMOCTH MIPOBOTHUKA. MIPOBOJIHUKA; EMHUILY | COOTBETCTBHH C MPAKTUIECKUX NPOBO/IOB, KJIIOY
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJIbTaThI:
P P pIG))SyJIbTaTLI pIe)FyJ}'IIHTI/IBHLIe, JIAHOCTHEIC
pe3ynbTaThl
KOMMYHHKaTUBHBIE,
[I03HABATEJIbHbIE
JlaboparopHast COIIPOTUBJICHUS Hayuurs: U3MEPEHUs yAEIbHOIO | MOCTABIEHHOM 3ajauel | yMeHUM
pabota Ne 6 IIPOBOJHMKA OT €T0 HACCIEN0BATh COIIPOTHBIICHHS U YCIIOBUSIMU €€
YAEIBHOTO 3aBUCUMOCTh NIPOBOJHUKA U €€ peanu3aiuu.
COIPOTUBJICHUS, IJIUHBl | COIIPOTUBIICHUS (bu3MYECKUI CMBICIT; [lo3HnaBaTenbHbIE:
MIPOBOJHMKA U IJIOIAAX | IPOBOJHHUKA OT €TI0 dopmyiy A1 pacdeTa | OCYIIECTBIATE
€ro MOMEePEYHOro YAEIBHOrO CO- CONPOTHUBIICHUS ¢bukcanuio
ceyeHus. Peocrarsl. MPOTUBJICHUS, JUIMHBl | MIPOBOJHUKA. Ymems. uHpOpManuu 00
VYcrpoiicTBo IIPOBOJIHUKA U BBIYUCIIATH OKPYXKaIoIIeM MUPE C
IIOJI3YHKOBOTO peocTara | IIOIIAaaH €ro CONPOTHUBJICHHUE MOMOIIbIO
1 0003Ha4YeHHeE ero Ha MOTICPEYHOTO NIPOBOJHHKA, nactpymentoB 1 KT.
cxeme. JlaboparopHas CEUEHUS; BBIYUCIATD OOBSACHATh YyCTPOHCTBO | KoMMyHHMKATUBHBIE:
pabota Ne 8. CO-TIPOTUBIICHHE Y IPUHLKI AEUCTBUSA yMEHHE
<<PCI‘yJ'II/IpOBaHI/Ie CHJIbI MIPOBOAHHUKA; peocrara; OpraHu30BbIBATH
TOKA B IIENH C ITIOMOIIBIO 0OBSICHITD peryanpoBaThb CUILy yqe6Hoe
peoctarta» YCTPOKCTBO M TOKa B LICIIH C COTPYIHHUYECCTBO U
MPUHLIMIT JeHCTBUS MOMOLLBIO peocTaTa COBMECTHYIO
peocrara, IEATENIbHOCTD C
perynupoBaTh CUILy YUYUTEIEM U
TOKa B IICIH C CBEPCTHUKAMU,
HOMOIIBIO peocTaTa paborath
MHIUBUAYAIbHO U B
rpyImme
16. | MocaenoBaTearno | IocnenosarensHOE Cdopmuposathb 3Hamb: 3aKOHBI PerynstuBHbie: CamocTosITenbHOCTh B | JlaTunk TOKa,
€ Coe/JUHeHue COCIMHEHUE 3HaHUSA O 3aKOHAX T0CJIE0BAaTEIBLHOTO IJJAHUPOBATh CBOU NpUOOpPETEHUH HOBBIX | JaTYUK
NPOBOIHUKOB. npoBoAHUKOB. Cuiia [IOCJIEI0BATEIBHOTO COEIUHEHUS JIEHCTBUS B 3HaHUN U HaNPSKEHUsl,
JlaGopaTopHas TOKa, HallpsKEHUE U COEIMHEHUS TIPOBOIHUKOB. COOTBETCTBHH C MPAaKTUYECKUX amMInepmerp
paGora Ne 7 COIIPOTUBJICHUE B LI U | IIPOBOJHUKOB. Ymemov: 0OBACHATD [IOCTaBJICHHOM 3a/1auei YMEHHM JABYXINpeaeJbHbIii,
Ha OTJEJIbHBIX €€ Hayuurs: 0COOEHHOCTH 1 YCIIOBUSIMH €€ BOJILTMETP
y4acTKax npu HCCIIEI0BaTh N10CJIEJ0BATENBHOTO peanu3anuu. ABYyXIpe/e/ibHbIH,
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe qeiictus (YVY /1) obopynosanus
J\j'g Tema OcHoBHOE LeneBas ycraHOBKa . MeranpeaMeTHbIE
n/m conepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTLI pIe)FyJ}'I]HTI/IBHI)Ie, JmanocTibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
MOCJIEA0BATEIILHOM MOCTIEIOBATENBHOE COCIMHEHUS ITo3naBaTenbHbIE: pe3HCTOphI,
COEIMHEHUHU. COCIIITHEHHE TIPOBOTHIKOB; OCYLIECTBIISATh HUCTOYHUK MTUTAHUS,
JlaGopaTtopHas padboTa TIPOBOTHUKOB; npuMeHsTh 3akoH OMa | (uKcanuio KOMIUIEKT ITPOBOOB,
Ne 7. «3yuenue WU3MEPATH CHTY TOKa U | IS Y9acTKa T 1 nndopmanuu 06 KITIOY
MOCJIEeI0BAaTEILHOTO HanpsOKEHUE; 3aKOHBI OKpYXarolleM MUpe ¢
COEIIMHEHUS BBIYHCTISITH II0CTIeI0BATENBHOTO MIOMOUIbIO
MIPOBOTHUKOB COTPOTHBIICHHE COCJIMHCHUS IS unctpymenros 1 KT.
MIPOBOHHKA peleHus 3a1ay; KommyHHKaTHBHBIE:
cobuparp OpraHU30BBIBATH
JJICKTPUYCCKYIO IICTIb U y4ebHoe
TIPOBEPATH COTPYAHUYECTBO U
AKCIEPUMECHTAIBHO COBMECTHYIO
3aKOHOMEPHOCTH ACATEJIBHOCTD C
MOCJIEI0BATEIILHOIO YYHUTEIIEM U
COCJIUHEHUS CBCPCTHUKAMMU;
paboTtath
WHMBUIYATBHO U B
rpyre
17. | Mapamrenasnoe [TapannenbHoe CdopmupoBathb 3namb: 3aKOHBI PerynstusHblie: CaMoCTOATENbHOCTh B | JIaTYMK TOKA,
coeHEHHe COEJIITHEHHE 3HAHUS 0 3aKOHAX napauieIbHOTO TJIAHUPOBATH CBOU MPUOOPETEHUN HOBBIX | JaTYMK
MPOBOTHUKOB. npoBoHUKOB. Crna napaienTsHOro COCIMHEHUS JIEHCTBUS B 3HAHWUNA U HanpsIKeHusl,
JlaGopaTopHas TOKa, HaNpsKeHUe U COeIMHEHUS MIPOBOJHUKOB. YMemsb: | COOTBETCTBHHM C MPaKTUYECKHUX ammnepmerp
padora Ne 8 COIIPOTUBJICHUE B LIENIU 1 | TIPOBOJHUKOB. OOBSICHATE MTOCTaBJICHHOM 3a/1auei yMEHU ABYXNpenebHbIi,
Ha OTJEJIbHBIX €€ Hayuwurts: 0COOEHHOCTH U YCJIOBUSIMH €€ BOJIBTMETP
y4acTKax npu UCCIIEI0BATh napajijieIbHOTO peanu3anuu. ABYyXIIpeae/ibHbI,
napajuieIbHOM napajuiesibHOe COEJIMHEHUS [To3HnaBaTenbHbIE: pe3nCTOPHI,
COCIIHEHHNH COEJIITHEHHE TIPOBOTHUKOB; OCYIIECTBIIATh HCTOYHUK MUTAHUS,
MIPOBOIHHUKOB. MIPOBOTHHUKOB; MpUMEHSTh 3aK0oH OMa | (hukcarmio KOMILJIEKT

Jlaboparopnas paboTa

HU3MEPATH CUITY TOKA U

JUIA ydacTKa e 1

nHpOpManuu 06

TPOBOJIOB, KJII0Y
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
n/m conepKaHue OKa €IMETHBIE €3yJIbTaThI:
P P pIG)ESyJIbTaTLI pIe)FyJ}'IIﬂTI/IBHI)Ie, JmanocTibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
Ne 8. «Uzyuenue HaNpsDKEHUE; 3aKOHBI OKpYXAarolieM MUpe ¢
mapaIeTIbHOTO BBIYUCIISATD TapajuIeIbHOTO TTOMOIIBIO
COCIIITHEHUS COTIPOTHBIICHHE COCIMHEHUS IS nacTpyMerToB U KT.
IMPOBOJHUKOBY IMPOBOJHHKA peuICHUA 3a4a4; KOMMyHI/IKaTI/IBHI)IeI
coOmparp OpTraHHU30BBIBATh
AIEKTPHUYECKYIO IIeTIh B | y4eOHoe
MPOBEPATH COTPYAHUYECTBO U
SKCTIEPUMEHTAIBLHO COBMECTHYIO
3aKOHOMEPHOCTH JIESITETTLHOCTH C
napaieIbHOTO YUHUTETIEM U
COCIMHEHUS CBEPCTHUKAMHU;
paboTtath
WHIWBUIYAIBEHO U B
rpymnmne
18. | PaGoTam PaboTa 1 MoIHOCTH Cdopmuposathb 3namy: onpeneneHue PerynsatusHslie: CaMOCTOATENbHOCTh B | JIaTuMK TOKa,
MOIIHOCTh 3JIEKTPUYECKOTO TOKA. 3HaHUI 0 paboTe U paboTHI ¥ MOIITHOCTH IUIAHUPOBATh CBOU MprOOPETEHNH HOBBIX | AATYHK
IEKTPHIECKOTO Enuanner padboter MOIIIHOCTH 3JIEKTPUYECKOTO TOKA; | AEUCTBUA B 3HAHUN U HATIPSIZKEHUs],
TOKa. 3aKOH ANEKTPUIECKOT0 TOKA: ANEKTPUIECKOTO TOKA, | €IUHUIBI U3MEPEHUS COOTBETCTBUHU C MPAKTUYECKHUX ammnepmerp
Jxoynst — Jlenna. | 1 JIx, 1 Breunl 3akoHe Jxoyns — paboThl ¥ MOIITHOCTH [IOCTaBJICHHOM 3a1aueld | yMEeHHt JABYXIpeaeJbHbIi,
JlaGopaTopHasn KBTeu, equHUIIA Jlenma. AEKTPHYECKOTO TOKA U YCIIOBUSAMH €€ BOJILTMETP
paGora Ne 9 MOIIIHOCTH Hayunts: 00BACHATH " uX puzngeckuii peanu3aiuu. JABYXIIpeaeabHbI,
JJNIEKTPUYECKOro TOKa: 1 | siBIeHHe HArpeBaHus | CMbICI; opMyrty st [To3HaBarenpHBIE: JaMIo4Ka,
BT. Cuerunk MIPOBOHHKA orpezeneHus paboTsl OCYILECTBIIATh HCTOYHUK MUTAHHUS,
DIIEKTPHYECKON DHEPTUH. | AIIEKTPHYCCKIM 1 MOIIIHOCTH (uxcanuio KOMILJIEKT
Harpesanne TOKOM; PacCUMTHIBATL | SJEKTPUYECKOro TOKa; | mHMOPMAIMHU 00 NMPOBO/IOB,
MIPOBOTHUKOB 3HA4YEeHUs TIPUOOPHI ISt OKPYXAIOIIeM MUPE C

AIIEKTPUIECKIM TOKOM.
3axoH Jxoyms —
Jlenna. Jlaboparopras

(huznaeckux
BEJTMYHH, BXOASAIINX B
¢hopmyiry paboTsI 1

HU3MepeHus paboTEI,
(hopMyITUPOBKY 3aKOHA
oxoynsa — Jlenua.

MOMOIIBIO
nnctpymentos U KT.
KommyHUKaTHBHEBIE:
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe qeiictus (YVY /1) obopynosanus
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
n/m conepKaHue OKa €/IMETHEIC €3yJIbTaThI:
P P pl;3yJIbTaTbI pIe)FyJ}'IIHTI/IBHLIe, JIAHOCTHEIC
KOMMYHHKATHBHBIEC, PesyJIpTaTel
MIO3HaBATENILHbIC
pabora Ne 9. MOIITHOCTH YMeTh: 00BICHSTH OpraHU30BBIBATH
«V3mepenue paboThl 1 ANIEKTPUIECKOTO TOKA, | SIBICHNWE HAarpeBaHUSA yueOHOe
MOIIIHOCTH 3akoH Jxoyis— TIPOBOIHUKA COTPYAHUYECTBO U
JNEKTPUIECKOTO TOKa Jlenna; uccienoBarb | AJIEKTPUYECKUM TOKOM; | COBMECTHYIO
3aBUCHMOCTb paccUnTHIBATH JIESITeTTBHOCTH C
TEMITEpaTyphbI 3HAYCHUS PU3UUCCKUX | YUUTEIEeM U
IMPOBOAHUKA OT CHUJIbL BCJIMYWH, BXOAAIIUX B CBCPCTHUKAMMU
TOKa B HEM (dhopMysbl pabOTHI U paboTath
MOIITHOCTH WHIWBUIYAIEHO U B
JJIEKTPUUECKOTO TOKa, | TpyIme
3aKkoH Jlxoyns —
Jlenna
DnekTpoMaruuTHeIe siBieHus (8 4.)

19. | Mocrosinubie [TocTostHHBIE MATHUTHI. CdopmupoBathb 3namu: onpenencHue PerynarusHsle: PazButne JemoHcTpanus
MATHHTBI. EcrectBenHsbIe 1 3HAHUS O IOCTOSIHHBIX | TIOHSATHH: CEBEPHBIA M | YYUTHIBATh BBIACICHHBIE | MO3HABATEILHOIO «H3mepenne moJist
MarauTHoe moJie HCKYCCTBEHHEIC MarHUTax, FO)KHBIH MarHUTHBIC YUUTEIEM OPUEHTHPHI HHTEpeca K QU3HKe. TOCTOSTHHOT O

MAarHHuThI. MAarHUTHOM IIOJIC. IMOJIKOCAa, MAarHuTHOC }IeﬁCTBI/Iﬂ B HOBOM y6e)KL[eHHOCTB B MAarHuTra»:
HamarnuuuBanue HayuuTtb: HaOmonath | 1oie, TMHUA y4eOHOM MaTepuaie B BO3MOXKHOCTH JaTYNK

JKeJi€3a B MArHiTHOM B3aUMOJICHCTBUE MarHUTHOM HWHIYKIOHUH, COTPYAHHUYIECCTBE C TIO3HaHUA TPUPOIbI MArHUTHOIO I10JIH,
nosie. MarHuTHbIe MOCTOSTHHBIX KaK B3aUMOJICHCTBYIOT | YYUTEJIEM. NMOCTOSTHHBIH
TIOJTFOCA. MarHuTOB; MMOCTOsTHHBIC MarHuThl. | [lo3HaBaTeNbHBIE: MarHMT N0JIOCOBOii
B3aumozeiictue OTIPEJIETISTH TT0JII0ca Ymemw: 0OBsICHATD OTIPEJICTISITh TIOHSTHS;

MarHuToB. MarHutHoe MOCTOSTHHBIX B3aUMO/ICHiCTBHE yCTaHaBJIHMBATh

nosie. MarautHas MarHuToB IO MTOCTOSTHHBIX aHaJIOTUH; TOHUMATh

uHIyKuus. JInaun HAaIpaBJeHUIO JUHUH | MarHUTOB; PasIUms MEXIY

MarHUTHOM MHITYKIHH.
Hanpasnenue nunuii
MarHUTHOHM MHITyKITHH.
OaHOpPOIHOE MAaTHUTHOE

MarHUTHON HHAYKIMH
WM HallpaBJICHUE
BEKTOpa MarHUT-HOMI
MHIYKLIWHU 110

aHaJU3UPOBATh U
CTPOUTH KapTHUHBI
JIMHUM UHJTYKLIIHHA
MarHUTHOTO TTOJIs

HCXOIHBIMU (haKTaMH U
TUIOTE3aMU JJIs UX
O0OBSICHEHHUS,
TEOPETHICCKUMU
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnoms3osanie
YHuBepcansHble yueOHbIe qeiictus (YVY /1) obopynosats
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
n/m conepKaHue OKa €/IMETHEIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]ﬂTI/IBHI)Ie, JIAHOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTel
MIO03HABATEJIbHBIC
noie U3BECTHBIM IOJII0OCAM MOJIEIISIMU |
MarHuTa; CTPOUTH peaTbHBIMH 00 bEKTaMH
N300paKeHUS
MAarHUTHBIX MOJEH
MTOCTOSTHHBIX
MarHUTOB C
MIOMOIIbIO JTUHUHN
MarHUTHOH WHAYKIIUN
20. | JIaGopaTopnas JlabopaTtopHas paboTa CcopmupoBats 3uamu: 0 Perynarusnsle: CaMoCTOATENFHOCTh B | JlaTumMK
padora Ne 11. Ne 11. «Mzygenue 3HAHUSA O MArHUTHOM | CYUIECTBOBAaHHUHU IJIJAHUPOBATh CBOU MPUOOPETEHUU HOBBIX | MATHHTHOIO IOJIfA,
MarHuTHoOe noJse MarHUTHOTO TIOJIS noje 3eMJIH. MarHUTHOTO T0JIS JieficTBus B 3HaHUH U MOCTOSTHHBIH
3eman MOCTOSIHHBIX MarHuToOBY. | Hayunts: 3emin; 0COOEHHOCTH COOTBETCTBUHU C MPAaKTUYECKUX MATHHT IOJI0COBOM,
MarauTHOe 1oJie 3eMJIH. | HUCCIIEHAOBAThH MarHUTHOTO TIOJIS MOCTaBJICHHOH 3ajauell | yMeHuil JuHeHKa
MarHuTHEIE TTOIFOCHI CBOWCTBa 3emin. U YCIIOBUSIMH €€ HU3MepHuTeJIbHAs
3emin. MarHuTHele IIOCTOSTHHBIX YMeThI uccienoBaTh peanu3alnuu.
aHoManuu. MarHUTHbIE MarHuTOB; MOJIy4aTh cBolicTBa MOCTOSHHBIX | Ilo3HaBaTenpHBIE:
Oypu KapTHUHBI UX MarHUTOB; IOJTYYaTh OCYILECTBIIATh
MAarHUTHBIX TOJIEN KapTHHBI UX ¢buxcanmio

MarHUTHBIX HOJIEN

nHpopMannu 06
OKpY’KaIOIIeM MHpPE C
MOMOIIBIO
uHctpymentoB 1 KT.
KoMMyHHUKaTUBHBIE:
OpraHU30BBIBATh
y4eOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C
YUUTENEM U
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnoms3osanie
YHuBepcansHble yueOHbIe qeiictus (YVY /1) obopynosats
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJIbTaThI:
P P pI;SyJIbTaTLI pIe)FyJ}'I]HTI/IBHI)Ie, JIAHOCTHEIC
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
CBEPCTHUKAMU;
paborats
WHIUBUAYAJIbHO U B
rpynmne

21. | MarnuTHoe mnoJe OneiT Dpcreaa. Cdopmuposath 3nams. CUIOBYIO PerynstusHblie: Y0exIeHHOCTh B JdeMoHcTpauus
3JIEKTPUYECKOT0 B3aumMocss13b 3HAHUSA O MATHUTHOM | XapaKTepUCTHUKY YUUTBIBAaTh BBIJICJICHHBIC | BO3MOXKHOCTH «H3mepenue
TOKa MarHMTHBIX TIOJIEH U I10JI€ 3JIEKTPUYECKOTO | MArHUTHOIO I1O0JIs; YUUTENIEM OPUEHTHUPHI MTO3HAHUSI IPUPOIBI MArHUTHOI'O MOJIsI

JIBHKYIUXCS TOKa. onpeAesiCeHuEe MOIYJIs JIEHCTBUS B HOBOM BOKpYT
JNEKTPUUECKHX 3apsAoB. | HayuuTh: mpoBOAWTS | MHIYKLUH MarHUTHOTO | y4eOHOM Marepuaie B NPOBO/IHUKA €
MarsuTtHoe 1mose SKCIICPUMEHTEI, TI0JIs1; €€ CAMHULLY COTPYIIHUYECTBE C TOKOM»: JATYUK
MIPOBOJHHKA C TOKOM. JIOKa3bIBAIOIINE u3MepeHus. Yuems: YUHUTETIEM. MArHUTHOTI'O MOJIsl,
[Ipasuino OypaBunka. CyIIECTBOBAHME OIIpeAeIIATh [To3HaBarenpHBIE: JIBAa IITATHBA,
I'unore3a Amnepa MarHuTHOT'O TOJIs HarpaBJIeHHE JTUHUH OTIpEeNICIATh OHATHS, KOMILJIEKT

BOKpPYT IPOBOJHHUKA C | MAarHUTHON MHIYKLIUU YCTaHaBJIMBATh MpPOBOAOB,

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

HanpaBJICHUC JIUHUN IIOCTOSIHHOT'O TOKA U pasimuuus Mexay KJII04

MarHuTHOM WHIYKIIUA HammpaBJICHHUC TOKaA B HUCXOJHBIMH (baKTaMI/I u

MarHUTHOT'O IOJISA IIPOBOJHHUKE TI0 TAINOTE3aMHU AJIs1 UX

MOCTOSIHHOTO TOKa, paBUTy OypaBUHKa OOBSACHEHNS,

HCIOJIB3YS IPABUIIO TEOPETUUECKUMU

OypaBumka MOJIETISIMU U

pearbHBIMU 00BEKTaAMU
CaetoBeie sBiieHus (104.)

22. | Microunuku cBera. | [Ipsamonuneiinoe Cdopmuposathb 3nams. 3aK0H PerynstuBHsle: CaMoCTOATENBHOCTh B | OCBETHTEID €
IMpsimosinHeiiHOe pactpocTpaHEeHHe CBETa. | 3HAHUS O MIPSIMOJIMHEHHOTO IUTAaHUPOBATH CBOU MPUOOPETEHNUN HOBBIX | HCTOYHHKOM CBETA
pacupocrpanenne | OTKIOHEHHE CBETA OT HIPSIMOJIMHEWHOM pacupoCTpaHeHus JieficTBus B 3HaHUH U Ha 3,5 B, ncrounnk
cBeTa. MPSIMOJIMHEMHOT O pacupocTpaHeHun CBeTa. COOTBETCTBUH C MPaKTUYECKUX NUTAHUS, KOMILIEKT
JlabopaTopHasi pacupoCTpaHEHUs IPU ceera. Hayuurs: Ymems: npumensTh [IOCTaBJICHHOM 3a/1aueit YMEHHM MPOBOAOB, lLIeIeBast

pa6ora Ne 12

MPOXO0XKJICHUH Nperpaj

HCCIICA0BATh MPAMO-

3aKOH

" yCJIOBHUAMU €€

auadparma
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcansHble yueOHbIe qeiictus (YVY /1)

Hcnons3oBanue
000pyI0BaHUsS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa . MeranpenmeTrHbie
/n CoJIepIKaHue oKa €/IMETHEIC €3yJIbTATHI:
P P plg3yanaTLI pIe)FyJ}'IISITI/IBHI)Ie, JmanocTibie
KOMMYHHKATHUBHBIC, PESYIBTATHL
MO3HABATEIILHBIC
OYCHb MaJIbIX pa3MEpOB. | JIMHCIHOE MPSIMOJIMHEHHOTO peanuzanuu.
3aKkoH NPSAMOJIMHEHHOTO | pacmpocTpaHeHHe pacmpocTpaHeHHS ITo3HaBaTenbHBIE:
pacnpocTpaHeHus CBeTa. | CBeTa; HaOMI0IaTh B CBeTa U OOBSCHEHUH | ONPEIesATh HOHSITHUS,
[TpuMeHeHME SBICHUS nporiecce PA3JIMYHBIX SIBICHUI HCIIOJIb30BaTh 3HAKOBO-
PSMOJIMHEWHOTO IKCIEPUMEHTATIBHON CHUMBOJIMYCCKHE
pacnpocTpaHeHHst CBeTa | JESITENbHOCTH; CPEICTBa, B TOM YHCIIC
Ha MPaKTHKE. CPaBHHUBATh, MOJICJI ¥ CXEMBI IS
JlabopaTopHas pabota 0000111aTh U1 pelieHus 3aay.
Ne 12. «HabmroaeHue (hopMynIpoBaTh KommyHuKaTHBHEIE:
PSMOJIMHEWHOTO BBIBO/IBI OpraHU30BHIBATH
pacnpocTpaHeHHs yueOHoe
CBeTay COTPYAHUYECTBO U
COBMECTHYIO
JIESITeIILHOCTD C
YUUTEIEM U
CBEPCTHUKA-MU;
paboTtath
WHAWBUIYAJIbHO U B
rpymie
23. | Orpaxenue SIBrieHME OTpasKeHUS Cdopmuposathb 3namv: 3aKOH PerynsarusHsle: CaMocCTOATENNFHOCTE B | OCBETHTEND ¢
cBera. cBeTa. 3aKOH OTPAXKEHUS | 3HAHMS O 3aKOHE OTPaKCHHS CBETA. IUTAHUPOBATH CBOU MPUOOPETEHHH HOBBIX | MCTOYHHKOM CBETA
JlabopaTopHast csera. OOpaTUMOCTh OTpaXKEHHs CBETA. Ymempw: onuceiBaTh JEUCTBUA B 3HaHUH U Ha 3,5 B, ucrounuk
pa6ora Ne 13 CBETOBBIX JTyJei. Hayuwnts: SIBIICHHE OTPAXKCHUS COOTBETCTBUH C MPAKTUICCKUX MUTA-HHSA,
3epkaibHOE U 3KCIIEPUMEHTAIBHO CBETA; CTPOUTH MIOCTaBJICHHOM 3a/1auei YMEHHM KOMILJIEKT
T dy3HOE OTpaKCHUE HCCIICIOBATh SBICHHE | OTPAKEHHBIE JTy4H 1 YCIIOBUSIMH €€ TPOBO/IOB, IIeJIeBas
cBeta. JJaboparopHas OTpaKCHUS CBETA; CBeTa peanu3alyu. auagparma,
pabora Ne 13. Ha0IoaaTh 1 Ilo3naBarenbHbIE: NOJTYUMIUHAP,

«HBy‘lCHI/IC SBJICHUA
OTpAXCHHUA CBETA»

HU3MEPATH B IPOLIECCE
3KCH€pI/IMGHTaJ'ILHOI71

OIPCACIIATDh IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-

NJIAHIIET Ha
INVIOTHOM JIHCTE C
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
YHuBepcansHble yueOHbIe qeiictus (YVY /1) obopynosanus
J\j'g Tema OcHoBHOE IleneBas ycraHOBKa . MeranpeaMeTHbIE
/n coepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P plg3yanaTbl pIe)FyJ}'IIHTI/IBHI)Ie, JIAHOCTHEIC
KOMMYHHKATHBHBIEC, PesyJIpTaTel
MIO3HaBATENILHbIC
JIeSITENIbHOCTH; CHUMBOJIUUECKHE KPYTOBBIM
CpaBHHBATb, CpPEACTBA, B TOM YHCIE TPaHCIIOPTUPOM
00001maTe 1 MOJCIN B CXEMBI IS
(dbopmymupoBaTh peuieHus 3aaad.
BBIBOJIBI; KoMmMmyHUKaTHBHBIE:
MpEACTaBJIATh OpraHmn30BbIBATH
pe3yIbTaThl yaebHOe
n3MepeHuil B Bujie COTPYJHHIECTBO H
TabIMI COBMECTHYIO
JEeATEIBHOCTD C
YUYHUTENIEM H
CBEPCTHUKA-MU;
paboraTh
WHAWBUIYAJIbHO U B
rpyIiIe
24. | Tpenomnenune SIBneHune npenoMIeHus Ccdopmuposatb 3namo. 3akoH [To3HaBarenbHbIE: CamocrosrenbHocTh B | OcBeTHTENb C
cBeTa. cBera. COOTHOILICHUS 3HaHMS O 3aKOHE HPEIOMIICHHS CBETA. OTIPEJICTISITh TIOHSTHS, NPUOOPETEHUH HOBBIX | MCTOYHHUKOM CBETa
JlaGopaTopHast MEXKy YIJIaMu NaJIeHnsT | MPEIOMIICHUS CBETa. Ymemuw: onuceiBaTh UCIIONB30BaTh 3HAKOBO- | 3HAHWH U Ha 3,5 B, ucToYHUK

pabota Ne 14

1 TIPEJIOMJIICHHUS.
Onruyeckast IIOTHOCTD
cpensl. [lepexon cBera
n3 CPEbl OITUYCCKU
GoJiee TUIOTHOH B cpey
ONTHYECKN MEHEe

mwioTHy. JlabopaTopHast

pabota Ne 14,
«3y4eHue siBICHUS
MPEIOMIICHHS CBETa»

HayuunTs:
HCCIIeI0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
MOTINHACTCS SIBIICHHUE
MIPEJIOMIICHUS CBETa
(cooTHOIIEHNE YTIIOB
MajieHus 1
MPETOMIICHUS);
Ha0JIrOgaTh U
HU3MEPATH B IIpoIiecce

SBJICHHE TIPEIOMIICHUS
CBETa; CTPOUTH
MIPEJIOMIICHHBIE JIy4n
CBETa

CHMBOJIMYCCKHEC

MPAKTUIECKUX
YMEHHUI1 CpeAcTBa, B
TOM YHCIIE MOJEIH U
CXEMBI ISl PELICHUS
3a/1a4.
KomMmyHMKaTUBHBIE:
OpraHU30BBIBATh
yueOHOe
COTPYIHUYECTBO U
COBMECTHYIO
JIeSITEIBHOCTD C

MUTaHUs, KOMILIEKT
HPOBOJIOB, LIEJIeBast
nmuadparma,
HOJXYLMIAHID,
TUIAHIIET Ha
IUIOTHOM JIHCTE C
KPYTOBBIM
TPaHCIIOPTHPOM
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
IIpOrpaMMBI OCHOBHOTO 001Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
™ 000pyI0BaHUsS
YHuBepcansHble yueOHbIe qeiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P P P besy JImaHOCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
9KCTIEPUMEHTATBHOMN YUUTENEM U
JIESTEIbHOCTH; CBEPCTHUKAMU;
CpaBHHBATb, paborath
00001maTe 1 WHIUBUAYATBHO U B
dhopMyaHpoBaTh rpyIe
BBIBOJIBI;
NPE/ICTaBISTh
pe3yIbTaThl
U3MEpEeHUl B BUJIE
TalIMIL
25. | dopMyna JIUH3EL ®dopmyna TUH3ETF. Hayuuts: usmepsarts Ymems: cobupats PerynarusHsle: CaMocToATensHOCTh B | OCBETHUTENB C
YBenuueHne JIMH3bL. | YBEIWYeHHE JINH3BI. (oxycHoe YCTaHOBKY IO IUITAHUPOBATH CBOU MPUOOPETEHHH HOBBIX | HCTOYHHUKOM CBETA
JlabopaTopHas JlaboparopHast paboTa paccTosHue U ONMCAaHUIO U JIeficTBUS B 3HAHUN U Ha 3,5 B, uctouHuk

paborta Ne 15

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

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

OnpenenaThb
BEJINYMHBI, BXOJISIIHE
B (OpPMYITy JTUH3HI

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

COOTBETCTBHH C
IOCTaBJIEHHOM 3ajauei
U YCIIOBUSAMH €€
peanuzanuu.
KommyHHMKaTHBHEIE:
OpTraHU30BBIBATDH
yaebHOe
COTPYIHUYECTBO U
COBMECTHYIO
JIeATEeIIbHOCTD C
YUHUTEJIEM U
CBEPCTHUKAMHU;
paboraTh
WHIVUBUIYATBHO U B
rpymnme

MPaKTUYECKUX
yMEHU

MMATAaHMS, KOMIUICKT
MIPOBOJIOB, IIIEIEBast
nmuadparma, SKpaH
CTAJILHOMH,
HaIpaBJIAIOIAs C
HU3MEPUTENLHOM
IIKAJION,
coOuparoIye JIUH3HI,
pacceuBarouias
JIMH3a, CIIai
«Mogenp mpenMeTar»
B peliTepe
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9 kiacc
[Tnanupyemsble pe3ysbpTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MIPOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBetcTBur ¢ @I'OC) Hcnonk3osanue
= 000pyoBaHUs
YHuBepcanpHble yueOHble aeiicteus (YVY /)
Ne Tema OcHoOBHOE IeneBas ycraHOBKa MerTampeaMeTHbIE
n/n CoZepIKaHue ypoka IIpenmeTHble pe3yNbTaThL: JIHYHOCTHBIC
pe3yNbTaThI PErYISITUBHBIE, peayIbTaTH
KOMMYHUKATHBHBIE,
NI03HABATENIbHBIE
3aKOHbI B3aUMOAEHCTBUS U IBIOKEHUS Tell (34 4.)

1. PaBHOyckopeHHOe PaBHOYCcKOpEeHHOE Cdhopmuporatb 3HaTh: OnpeeIcHHe PerynstuBHsle: PazBurue lraTrus
JBHKEHUE. JIBUKECHHE. Y CKOPEHUE. 3HaHUS O PaBHOYCKOPEHHOTO YUUTHIBATh BBIJICIICHHbIE MI03HABATEIBHOTO J1a60pATOPHBII,
Yckopenue. ®opmyna nis IPSMOJIMHEHHOM MIPSIMOJINHEHHOTO YUUTENIEM OPUEHTHUPHI uHTEepeca K pu3uKe MexXaHuYecKasi

JlaGopaTopHas BBIYHCIICHUS YCKOPEHUSI. PaBHOYCKOPEHHOM JBIDKEHUS, YCKOPEHHUS, JIeHCTBUS B HOBOM cKaMbsl, OpycoK
pa6ora Ne 1 Enunauuer yckopeHusl. JBIKECHUH, (U3HYECKUI CMBICI y4eOHOM MaTepHale B JepeBsIHHBIIA,
VYckopenne — YCKOPEHHUHU. €IHUIL] U3MEPEHUS COTPYAHUYECTBE C 3JIEKTPOHHBII
BEKTOpHAas (pU3NIecKas Hayuuts: YCKOpPEHHUSL. YUUTENEM. CeKYHJ0Mep ¢
BenuuMHa. Pacuer paccuMThIBaTh YMeTh: NpUBOIUTH Ilo3HaBarenbHsIE: AaTYMKAMM,
CKOpOCTHU YCKOpPEHUE Tea Ipu TIPUMEPBI ONpPENENATh MOHATHS, MAarHMTOynpasBJisieM
PaBHOYCKOPEHHOT'O PaBHOYCKOPEHHOM MPSIMOJIMHEHHOTO HCTIONB30BaTh 3HAKOBO- ble FePKOHOBbIE
MIPSIMOJINHEHHOTO MPSIMOJIMHEHHOM PaBHOYCKOPEHHOTO CUMBOJINYECKUE JATYUKH
JIBUKCHHUS. JIBIOKEHUH, JIBIDKEHUS, CPEICTBa, B TOM YHCIIE CeKyH/J0Mepa
JlabopaTopnas paboTa UCIIOJb3Ys OTIpEIeNIATh MOAYNb U MOJIEJIN ¥ CXEMBI JJIS
Ne 1. «3yuenue AQHAIUTUYECKUN U HaIpaBJICHUE BEKTOPA peuieHus 3anaqd
PaBHOYCKOPEHHOTO rpadudeckuit YCKOPEHHUs
MPSIMOJIMHEITHOTO METOBI; CTPOUTb,
JIBHYKEHUSI 4YUTaTh U
aHAJIM3UPOBATh
rpaduku
3aBUCUMOCTH
CKOpPOCTH U
YCKOPEHHUS OT
BpEeMEHHU
JlaboparopHast OTHoIleHue MyTeH, Hayuuts: usmepsats YMeTs: onpenensith PerynstuBHsle: CaMOCTOSTENEHOCTD B ITaTus
pabora Ne 2 [IPOXOJUMBIX TEJIOM 3a YCKOpPEHUE Teja IpU YCKOpEHUE IUIAHUPOBATh CBOU MpHOOPETEHNH HOBBIX 71a00paTOPHBIH,
MI0CJIEZIOBATEIIbHBIE ero PaBHOYCKOPEHHOTO JercTBUA B 3HaHUH U MeXaHuJecKas
paBHBIE TPOMEXKYTKH PaBHOYCKOPEHHOM JIBIDKEHUS TIPH COOTBETCTBHUH C MIPAKTHIECKUX CKaMbsi, OpyCOK
BpemeHH. JlabopaTopHas MPSMOJIMHETHOM TIOMOIIY CEKYHIOMEpPa | MOCTaBICHHOM 3aaueit YMEHH JIEpEBSIHHBIM,
pabora Ne 2. JIBUKEHUH Y JINHENKH; U YCJIOBUSIMU €€ JIEKTPOHHBIN

59



[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOTrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
™ 000pyI0BaHUsS
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIHMHOCTHELC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
«HccnenoBanue 3aIMChIBATh peanu3anuu. CEeKYHJIOMED C
PaBHOYCKOPEHHOTO MOJTYYSHHBIN KoMmMmyHHUKaTHBHBIE: JaTYNKaMH,
MPSIMOJIMHEWHOTO pe3yJbTaT B BULIE OpTaHHU30BHIBATH MarHUTOYpPaBIIEMEI
JBIDKCHUS TaOIHIIBL; yueOHOe € TepKOHOBBIC
(dbopMynrpoBaTh COTPYAHUYECTBO U JATIAKA
BBIBOJI O BHITIOJTHEHHOH COBMECTHYIO CeKyHIIoMepa
pabore u JIESITETTBHOCTD C
aHAIN3UPOBATH YUUTENEM U
MOJTy4CHHBIE CBEpPCTHUKAMU;
pe3ynbTaThl pabortath
WHIMBHIYAJIBHO U B
rpyIme
3. JBu:KeHUe Tes1a JIBrxeHue tena npu HayunTs: 3HAaTh: IOHATHE PerynsatuBHsle: CaMoCTOATETFHOCTD B ®poHTaIbHAS
NOJ AelCTBUEM JIEHICTBUY CUJIBI TPEHMUSL. HCCIIEI0BATH paBHOAEHCTBYIOUIEH YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHUH HOBBIX nabopaTopHast
HECKOJIbKHX CHJIL. TopMO3HOM IyTb. 3aBUCUMOCTb CUJIBI CUJIBI, CUJIbI TPEHHUS. Y4UTEIEM OPUEHTUPBI 3HAHUU U pabota Ne 1
®dpoHTaIbHBbIE JIBrKeHUe CBsI3aHHBIX TPEHHS CKOJIBXKEHUsI | YMeTb: peniarth 3a1a4u JIEWCTBHS B HOBOM MpPaKTHYEe "CKUX «U3yyenue
JaGoparopHbie TeJI B BEPTUKAILHON OT IIJIOIIA/IN CO- Ha JIBIDKCHHUE Telna 1oJ | y4eOHOM Mmarepuale B YMEHHH JIBIDKCHUS TeJa TIPH
pa6oTsI TUIOCKOCTH. [IBIKEHNE | TPUKOCHOBEHUS TEJ U JeHCTBHEM COTPYTHUYIECTBE C JEWCTBUN CHIIBI
CBSI3aHHBIX TEJ B CHJIBI HOPMaJILHOTO HECKOJIBKUX CHII yUHUTEIEM. TPEHUS»:
TOPHU30HTAIILHOM JIaBJICHUS; IPUMEHSTh [To3HaBarenbHbIE: JIepEBSIHHBIA OPYCOK,
TUTOCKOCTH. MOJTyYCHHBIE 3HAHMS OTIPEICTISATh TIOHATHS, Habop Ipy30B,
®ponTanbHas K PeIICHHMIO 3a/1a4 WCTIONIb30BaTh 3HAKOBO- MeXaHW4ecKast
nabopatopHast pabota Ne CUMBOJINTYECKUE CKaMb4l,
1. «3yuenune NBWKEHUS CpeAcCTBa, B TOM YHCIIE JIUHAMOMETP.
TEJa 1nmpu HeﬁCTBHH CHIJIBI MOICIN U CXEMBI, JJIA (I)pOHTaJ'H)HaSI
TpeHus». OpoHTaIbHAS pemeHns 3aga4y nabopaTopHast
naboparopnas padora Ne WCTIOJIb30BaTh 3HAKOBO- pabota Ne 2
2. «3y4yeHue IBIKCHUS CHMBOJIYECKHE «M3yyenue
CBSI3aHHBIX TEJ» CPE/ICTBA, B TOM YHCIIC JIBHDKEHUS
MOJIEIIH ¥ CXEMBI, JUIs CBSI3aHHBIX TEJ»:
pereHus 3ana4y HITaTHUB
71a00paTOPHBIH,




[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01iero oopasosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: ) —
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
MeXaHU4ecKast
CKaMbsi, OpycoK
JIEPEBSIHHBII,
3JIEKTPOHHBII
CeKyH/ioMep ¢
JAATYMKAMM,
MAarHMTOYNpaBJisieM
ble TePKOHOBBIE
JATYNKH
CeKyH/OMepa,
Ha0OoPp rpy30B, OJIOK
HEIOJBHKHBIN, HUTh
MexaHu4deckue KojaeOanus u BoHbI. 3ByK (16 1)
4. KonebarensHoe KonebarensHoe Ccopmuponats 3HaTh: OIpeeseHNe PerynarusHsle: CaMoCTOATETFHOCTD B JemoHcTpauun
neuxenue. [lepuon nemkenue. Konebanus 3HAHMS O K0J1e0aTeIbHOTO YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHUH HOBBIX «Konebanus
KosieOaHui IIapHKa, T0JIBEIICHHOTO KoJie0aTeNbHOM JIBHIKCHUSI, €T0 YUHUTEIEM OPUEHTHPHI 3HaHU# U HUTSHOTO MasiTHUKa
MasiTHHKa Ha Hutu. Konebauus JIBIDKEHUH U €T0 MPUYUHBI, TTApaMETPhI JIEWCTBHS B HOBOM NPaKTHIECKUX 1 cBOOOIHBIE
NPY>KHHHOTO MasiTHUKA. XapaKTePUCTHKAX. KoJIe0aTeNbHOTO yueOHOM MaTepHase B yMEHHI Kosie0aHus rpy3a Ha
XapakTeprCTHKH Hayuntb: 00BACHATE JIBYDKCHUS, €ANHHLIBI COTPYTHUYIECTBE C NpY>KHHE:
KoJIe0aTeNbHOTO npouecc KojaeOaHui N3MEpeHns yUHUTEIEM. KOMITBIOTED, TaTYUK
JIBIDKCHUS: CMEIICHHE, MasITHUKA; (U3MUECKNX BEIMYHH, [To3HaBarenbHbIE: YCKOpEeHHS,
aMIUIMTYZa, TIEpUo], nccie0BaTh XapaKTepU3yOIIHNX OTIPEICTISATh TIOHATHS, UHTEpaKTHBHAs
4acTOTa KOJIeOaHuH. 3aBUCHMOCTb IT€pUOIa KonebaTensHOe WCIIOJIb30BaTh 3HAKOBO- JIOCKa WJIM 9KPaH C
EnuHUIE 5THX BeIMYUH. | KoleOaHWH MasTHUKA JIBIDKEHUE. CHMBOJIUYECKHE MIPOEKTOPOM ISt

CBsI3b 4aCTOTEI U
nepuoja Koaeoanmii™.
Maremarudeckuii
MasTHUK. [lepuon
KoJieOaHui
MaTEMaTHYECKOIro 1

MPYKUHHOT'O MassTHUKOB

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

XapaKTePU3YIOIIUE

KosebaTelbHoe

JIBUJKEHHE

YMeTh: onpenensaTh
TEPUOJT X YaCTOTY
KoneOaHni

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

JIEMOHCTpalnu
rpaduKoB, IITATUB C
KpernexoM, Habop
MIPYKHUH Pa3HOU
JKECTKOCTH, HabOp
rpy3oB o 100 r rpy3
C KPIOUKOM, JIeTKasi 1
HE pacTsHKUMast HUTb,
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOTrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC) Hcnonk3osanue
= 000opynoBaHUs
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m conepKaHue ypoxa [IpenmerHbIe pE3yIbTATHIL: TIHMHOCTHELC
pe3yIabTaTHI PETyIATHBHEIC,
pe3yIbTATHI
KOMMYHHKATHUBHBIC,
MIO3HaBATENILHbIC
pyJerka
5. | MaremaTnueckuii u MexaHnuueckue CdopmupoBats 3HaTh: oINpeesIeHue PerynstuBHble: CaMoCTOATENBHOCTD B JleMoHCTpanuu
NPY>KUHHBIT KoJyieOaHusI. 3HAHHMS O KoJIeOaTeIbHOTO YUUTHIBATh BBIACIECHHBIE | MPUOOPETEHUH HOBBIX «Konebanus
MasiTHUKH KonebarenpHas KoJieOaTenbHOM JIBIDKEHUS; YTO COOOM YUUTEIEM OPUEHTHUPHI 3HAHUH U HUTSTHOTO MasTHUKA
cucrema. JIBIDKCHUH, MPEICTABISIIOT JIEHCTBUS B HOBOM MIPAKTHICCKIX u cBOOOIHBIE
MareMaTH4YeCKHiA MaTeMaTHIECKOM U MaTeMaTHIeCKUH ya4eOHOM MaTepuale B yYMEHHI Kosie0aHus rpy3a Ha
MasTHHK. Konebanus MIPYKHHHOM MasITHHK, TIPYKIHHBIHA COTPYAHHUYECTBE C NPYKHHE»: JaTUUK
MaTeMaTHIECKOTO MasTHUKax. Hayuute: | MasTHUK, CBOOOJHEIC YIUTENEM. YCKOpPEHHSI, IITATUB C
MasiTHHKA. CBOOOIHBIE | OOBSACHATH KOJICOAHUS KoJIeOaHus, [To3HaBaTenpHBIE: Kpere:xoM, Habop
KosreO6anus. CMemeHne u MAasTHHKA; TapMOHHUYECKUE OTIPENIeNIATE TTOHATHA, rpy30B, HUTb, HAOOP
aMIUTUTYAa KoJieOaHHH. aHAJIU3UPOBATh KoJieOaHus; co3ziaBaTh 0000IIEHHS, IIPYKUH
IIpyXuHHBIIA MasTHUK. yCHOBUA OIpEIeIeHUs YCTaHaBJIMBATh
Konebanus IMPY>XUHHOT'O BO3HUKHOBCHHA CMCUICHUS U aHaJIOrun
MasgTHHUKA. CBO6OI[HI)IX AMILIATY bl
'apMoHMyeckue KoJeOaHuit KoJieOaHuil.
KoJIeOaHuUs MaTeMaTHIECKOTO U YMeTh: 00BSICHSTH
MIPYKHHHOTO YCTaHOBIICHHUS
MasiTHUKOB KoJIeOaHu
MPYKUHHOTO H
MaTeMaTHIECKOTO
MasSTHUKOB, IPUYUHY
3aTyxaHus KojeOaHuit
JladopaTopHas 3aBUCUMOCTH MEepHoJa Hay4uts: YMeTh: coObupartb PerynstuBHbIe: CaMOCTOSTENEHOCTD B JlaGopaTopHasi
padora Ne 4 koJjebaHui HCCIIeIOBATh YCTaHOBKY TIO TJIAHUPOBATh CBOU MproOpEeTEeHNH HOBBIX | padoTa «M3y4yeHue
MaTeMaTH4eCcKoro 3aBUCHMOCTD TIEpHOJIa | OIUCAHHIO; IPOBOJUTH JICUCTBUS B 3HaHUU U KoJieDaHuii rpy3a
MasiTHUKA OT AJIUHBI KoJIeOaHNi MasiTHUKA Ha6.]'I}O}I€HI/IH COOTBETCTBUHU C TPAKTUICCKUX Ha NMPYXKUHE»:
HHUTH, HE3aBUCUMOCTh OT €ro JUIMHBI 1 KoJIeOaHWH; U3MEPSATh | IIOCTaBJICHHOH 3ajaden yMeHHH KOMIIBIOTEP,
OT aMILTUTYAbI AMILTUTY B MIEpUOA U YaCTOTY U YCIIOBUSIMU €€ JATYHMK YCKOPEHHsI,
KoJie0aHNH U Macchl KoJsieOaHuH; KoneOaHni peanuzaiuy. IITATHB C
rpy3a. 3aBUCMOCTh nccie0BaTh MaTeMaTH4ecKoro 1 [To3HaBarenbHBIE: Kpene:koM, Habop
nepro/ia KoseoaHui 3aBUCHMOCTD NPYXUHHOTO OCYIIECTBIISITh MPYKUH Pa3HOIi
MIPY>KHHHOTO nepro/ia KonebaHuii MasiTHHKOB; dukcanuro JKECTKOCTH, HAG0P

62



[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIPOrpaMMbI OCHOBHOTO o01iero oopasosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
MasiTHUKA OT KECTKOCTH MPYKUHHOTO OOBSICHATH uHpOpManuu 00 rpy3oB o 100 r.
TIPY>KHUHBI ¥ MacChI MasTHUKA MOJTy4YeHHBIE OKpYKaIoLIeM MUpE C Jlaboparopnas
rpy3a 1 HE3aBUCUMOCTh OT Macchl rpysa 1 pe3yJbTaThl MOMOIIBIO pabora «M3yuenue
OT aMIUTUTY/IbI JKECTKOCTH HMHCTPYMEHTOB KosieOaHuH
KoJIeOaHUH. MIPYKUHBI UKT. HUTSIHOTO
JlabopaTtopHas paboTa KomMyHuKaTHBHBIE: MasITHUKa»:
Ne 4. «M3yqenue OpTaHU30BHIBATH KOMITBIOTEP, JaTINK
KoneOaHni yueOHOe YCKOpEHHS, TPy3 €
MaTeMaTHYECKOTO COTPYJHUYECTBO KPIOUKOM, JIETKas 1
Y MIPY>KUHHOTO U COBMECTHYIO HepacTsDKUMast
MasITHUKOB) JIeSTEeLHOCTD C HHUTb, pyJIeTKa
yuuTeneM
U CBEPCTHUKAMHU;
pabotath
WHJIMBHIYaJIbHO
U B rpyIIe
7. 3Byk. UcTouHuKH HcTounnku 3ByKa. CdopmupoBats 3HaTh: HCTOYHUKOM Perynarushsie: PasButne JdemoncTpanus
3ByKa YacToTa 3ByKOBBIX 3HaHMUS O 3BYKE. 3ByKa SIBJISICTCS JTI000€ | YUHTHIBATh BBIJICJICHHBIE TI03HABATEIBEHOTO «3ByKoOBBIE
konebanunii. ["onocoBoit HayunTs: TEJ0, COBEpILAOIIee YUUTEIEM OPUEHTHPHI nHTEpeca K pU3MKe BOJIHBI»:
amnmapar 4yejoBeka aHAJIN3UPOBATh KosebaHus ¢ JIEWCTBHS B HOBOM KOMIIBIOTED,
YCTPOWUCTBO 4acTOTaMH 3BYKOBOTO y4eOHOM MaTepuaie B NMpPUCTaBKa-
TOJIOCOBOTO ammapara | JHana3oHa; AUana3oH COTPYAHUYECTBE C ocumiorpadg,
YenoBeKa; paboTaTh ¢ 9acTOT 3BYKOBBIX YUUTENneM. HHTEepPaKTHBHasI
nHpOpMaLuel mpu KoneOaHni Ilo3HaBarenbHbIE: JAOCKA HJIM IKPAH ¢

MOJITOTOBKE CO-
o01eHust

OIIPEACIIATE IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-
CHUMBOJIMYCCKHUE
Cpe€aCTBa, B TOM YHUCJIC
MOACIIN U CXEMBI JJIA
peuicHus 3aga4 €€
peajmn3anunu.

NMPOEKTOPOM Il
JeMOHCTPalUH
rpaQuKkosB,
3BYKOBOM
reHeparop,
JUHAMMK
HHM3K0YAaCTOTHBIH
HAa MOACTaBKe,
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopasosanust (B coorsercTBrr ¢ PI'OC) Hcnoms3osanie
= 000opynoBaHUs
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue ypoka ITpeametHbIe Ppe3yNbTaThL: TIH9HOCTHBIC
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO03HABATEJIbHBIC
MHUKPO(doH,
KaMepTOH Ha
Pe30HATOPHOM
SIIITAKE
OnekrpomaruutHoe moie (24 4.)
8. SBieHue OmnsiTel @apajes. CdhopmupoBatb 3HaTh: ONpeaeIeHNe PerynsatuBHsie: Y6exaeHHOCTh B JemoncTpanus
371eKTPOMATHUTHO SIBnenune 3HaHU O SIBICHUH TIOHATHH: YUUTHIBATH BBIACICHHbIC BO3MOXKHOCTH «SIBenne
i MHAYKIAH. 3JIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM 3JIeKTPOMarHUTHas YUUTENIEM OPUEHTHUPHI TIO3HAHUS IPUPOIBI 3J1eKTPOMATHUTHOM
MaruuTHblIi HHIYKLIUH. WHTyKLIWH, WHTyKLIuS, JICWCTBHS B HOBOM HHIAYKIMN»:
MOTOK WHIyKINOHHBIA TOK. MarHUTHOM IIOTOKE. WHYKIMOHHBIH TOK; yueOHOM MaTepHale B AATYNK
MarHuTHBIH TOTOK. Hayuuts: (hopMysTy MAarHUTHOT'O COTPYAHUYECTBE C HAIPSIKEHHs],
Enunnma MarHuTHOTO aHAJM3UPOBATH MIOTOKa; yUUTeNneM. COJICHOM ]I,
noroka. 'enepaTop SIBJICHUE (hyHIaMEeHTaJIbHBIE Ilo3HaBaTenbHbIE: NMOCTOSIHHbIH
MIOCTOSTHHOTO TOKa 3JEKTPOMArHUTHOM (U3HUECKHE OTBITHI OTIPEAEIATh MTOHATHS, MO0JI0COBOI MATHMT,
WHIYKIUH, OOBSCHAT Dapanes. co3/1aBaTh 0000IIEHHMS; TpyOKa IIBX,
YCTPOMUCTBO H YMeTh: 00BSICHATD MOHUMATb Pa3INYHs KOMILIEKT
TIPUHINT JeHCTBUSA SIBJICHUE MEXXIY UCXOTHBIMU NpOBO/AOB
reHepaTopa JIEKTPOMarHUTHOM (akTaMu ¥ THIIOTE3aMH
MOCTOSTHHOTO TOKa WHTyKINY; JUIst X OOBSICHEHNS,
OTIpeNieNATh TEOPETUIECKUMU
HEHU3BECTHBIE MOJIEIIIMU U
BEJIMYMHEL, BXOJIAIMINE | PeabHBIMA OOBEKTaMHU
B hopmyIy
MarHUTHOTO MTOTOKA
9. IlepemenHbIit TlepemenHbIi Cdopmuposathb 3HaTh: ONpeeICHIe PerynstuBHsle: VOeXIeHHOCTD B JemoncTpanus
3J1eKTpHYecKmii AIIEKTPUUIECKHUNA TOK. 3HaHUS O MIEPEMEHHOTO YYUTHIBATh BBIJCIICHHEIC BO3MOKHOCTH «H3mepenue
TOK Iepronuueckue HNEePEMEHHOM 3JEKTPUUYECKOT0 TOKa; YUUTENEM OPUEHTHPBI MO3HAHUS IPUPOABI XapaKTEePUCTHK
HU3MEHEHHUS CUJIBI TOKA U | DJIEKTPUYECKOM TOKE. YCTPOMICTBO U JIelicTBUSL B HOBOM nepeMeHHOr o
HaIpsKEHUS Hayunrs: HabmogaTsh NPUHIUI JeHCTBUS yueOHOM MaTepHaie B TOKa»:
MIEPEMEHHOTO MOJTy4eHNE reHeparopa COTPYIHUYECTBE C JABYXKaHaJbHasA
ANEKTPUYECKOTO TOKA. IIEPEMEHHOTO TOKa MIEPEMEHHOTO TOKa. YUHUTENEM. NMPHCTAaBKA-
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[Tnanupyemsble pe3ysabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

HcnonwszoBanue
IIpOTrpaMMBI OCHOBHOTO 0011Iero obpasosanus (B coorBeTcTBur ¢ @I'OC)
= 000opynoBaHUs
YHauBepcansHble yaeOHbIe aeiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbIe
n/m coJepKaHue OKa ITpeametHbIe €3yJIbTaThI:
P M P pesy JInuHoCTHBIE
pe3yNbTaThI peryJIsTUBHEIE,
PE3yNbTaThI
KOMMYHHKATHBHBIEC,
MIO3HaBATENILHbIC
I'paduk 3aBUCHMOCTH NPY BpaIlleHUH PaMKH YMeTh: 00BICHITH [To3naBarenbHbIE: ocumiutorpadg,
CHJIBI [IEPEMEHHOT0 TOKa B MarHWTHOM TIOJIE; YCTPOWCTBO U OIIPEAEIATh MOHSATHS, 3BYKOBOM
ot BpeMeHu. Yacrora OIUCHIBATH MIPUHLINT ACHCTBUS co3aBaTh 0000IIEeHNS, retHeparop, Ha6op
MEPEMEHHOTO TOKA. YCTPOMUCTBO H reHepaTopa yCTaHaBIHNBAThH NMPOBOJIOB
AmnnutyHoe u TIPUHINI JeHCTBUA MIEPEMEHHOTO TOKa aHaJIOTUU

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

reHepaTopa
MIEPEMEHHOTO TOKa

IIpu¢Tom BbieIeHbl YPOKH, IPOBOANMBIE ¢ 000pynoBaHueM «Touka pocra»
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