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IosicHuTebHAA 3aNIMCKA

Pabouas mporpamma 1o ¢u3uKe omnpenenser o0beM COAEpXKaHHs OO0pa3oBaHHS 10 TPEAMETY,
IUTAaHUpPYEMbIE PEe3YNbTaThl OCBOCHMS TNPEAMETa, paclpeleieHne yuyeOHBIX 4YacoB MO y4YEOHBIM TeMaM
npeaMera.

PabGouass mporpamma pa3paboTraHa B  COOTBETCTBHM C  (eIepaibHbIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM OCHOBHOTO 00IIEro oOpa3oBaHus, OCHOBHON 00pa30BaTebHON MPOrpaMMOit
OCHOBHOTO 00IIero 0O0pa3oBaHUs, YYCOHBIM IIJIAHOM M C HCIOJIb30BaHWEM 00OpymoBaHus IeHTpa "Touka
pocra".

IlnanupyemMblie pe3yJbTaThl 0CBOEHHSI YUeOHOT0 npeaMeTa «(pu3nKa»
JIuunocmmuuie, memanpeomemmule, npeomemuoie pe3yabmamaol 0C60CHUA Kypca u3uxu

JluynocmubiMu _pesyibmamamu 0ce0eHus Kypca Qu3uKu Ha YpoeHe OCHOBHO20 00uje2o

00pazosanus A6NAIOMCA:
. c(OPMHPOBAHHOCTh ~ TO3HABATENBHBIX  HHTEPECOB, HHTEIUIEKTYAJIBHBIX M  TBOPYECKHX
CIOCOOHOCTEH yUaImxcs;

* yYOSKXICHHOCTh B BO3MOXXHOCTH TIIO3HAHUS MPUPOJBI, B HEOOXOIUMOCTH PasyMHOTO
UCIOJIb30BAaHUS JOCTHMKEHMM HAyKM M TEXHOJOTMHM I JajdbHEMIero pa3BUTHS UEIOBEYECKOTO
o0I11ecTBa, YBa)KEHUE K TBOPILIAM HaYKU M TEXHUKH, OTHOIICHUE K (PU3UKE KaK AJIEMEHTY OOIIeCTBEHHON
KYJIbTYpBL;

* CAMOCTOSITEJIBHOCTD B TPHOOPETEHNU HOBBIX 3HAHUH U MPAKTHUECKUX YMEHHIA;

* TOTOBHOCTb K BBIOOPY JKH3HEHHOTO IMYTH B COOTBETCTBUM C COOCTBEHHBIMH HHTEpPECAMH U
BO3MOXKHOCTSIMU;

* MOTHBanusi 00pa3oBaTeNbHON  JEATEIbHOCTH UIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPHEHTUPOBAHHOTO MOAX0/1a;

* (opMHUpOBaHHE LEHHOCTHBIX OTHOIICHUW APYr K APYry, YUUTENI0, aBTOpaM OTKPBITHH U
n300peTeHuil, pe3yibrataM 00y4eHus;

* (dopmupoBaHHE OTBETCTBEHHOI'O OTHOIIEHMS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
00yJaroImuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMHU K 00OYUEHHIO U TIO3HAHMIO,
OCO3HAaHHOMY BbIOOpPY M TIOCTPOEHUIO albHEWIEH NHANBUIYaIbHON TpaeKTopun 0OpazoBaHus Ha O6aze
OPHEHTUPOBKHM B MHUpe Mpodeccuii U NpopecCHOHATBHBIX MPEANOYTEHHH, ¢ YYETOM YCTOWYHMBBIX
MO03HABATEIbHBIX HUHTEPECOB;

* (opMHpOBaHHE IEIOCTHOIO MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIECTBEHHOM MPAKTHKH, YUYUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYpPHOE, SI3bIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

* (QopmMupoBaHue€ KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUM U COTPYAHUYECTBE CO
CBEpCTHMKAMHM, CTapIIMMH W MIAAIIUMH B Tpolecce o0pa3oBaTenbHOH, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeIOBATEeNIbCKON, TBOPUECKON U APYTUX BUIOB AEATEILHOCTH;

* (¢opMHUpOBaHME IICHHOCTH 370POBOTO M Oe30macHOro obOpa3a JKW3HU; YCBOCHHE IpPaBUII
WHIUBUAYAIBHOTO M  KOJUIGKTUBHOTO 0O€30MacHOrO TIOBEAEHUS B YPE3BbIUANWHBIX CHUTYyaIUsX,
YIPOXKAIOIIUX KU3HH U 37I0POBBIO JIIO/ICH, TPABHJI IIOBEACHUS Ha TPAHCIIOPTE U HA JOPOrax;

* (OpMHPOBAHHE OCHOB 3KOJIOTHYECKOTO CO3HAHMsI HAa OCHOBE MPH3HAHUS LIEHHOCTH XU3HU BO
BCEX €¢ MPOSBICHUSX M HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHUS K OKPY)KaIoILIEH
cpexne.

Memanpedmemnvivu pesyromamamu 00y4eHus Qusuxe 8 OCHOBHOU WIKOLE AGIAIOMCA:

* OBJIa/ICHHE HAaBBIKAMU CaMOCTOSTEIHHOIO MPUOOPETEHNS HOBBIX 3HAHHM, OpraHu3aluu yaeOHon
NeSTEeIbHOCTH, MOCTAHOBKM LIEJeH, IUIAHUPOBAHMS, CAMOKOHTPOJS M OLEHKU pEe3yJIbTaTOB CBOEH
NesITeIbHOCTH, YMEHUSIMU MIPEIBUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JCHCTBUIA;

* YMEHHE CaMOCTOSTENIBHO IJIAHUPOBAThH IYTH JIOCTHKEHHUS 1eJIeH, B TOM YUCIIe AJIbTepHATHUBHBIE,
OCO3HaHHO BRIOMpaTh HamoOoJsee A3 (HEKTUBHBIE CITOCOOBI pEIICHUsT YUeOHBIX M MO3HABATEIHHBIX 33/1a4;

* YMEHHE COOTHOCHUTH CBOU JCHCTBHS C IJIAHUPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIISATH KOHTPOJIb
CBOCH NIeATEIbHOCTU B MpPOILECCEe JAOCTHXKEHUS pe3ysIbTaTa, ONpeleisiTh COCOObl NEHCTBUIl B paMKax
NPE/UIOKEHHBIX YCIIOBHM M TpeOOBaHUIl, KOPPEKTHUPOBATb CBOM [CHCTBHUS B COOTBETCTBUHU C
W3MEHSIOIIENCS] CUTYyallueH;

* MOHMMAaHHE pPa3IUYMi MEXIYy HCXOAHBIMH (DakTaMH M THIOTE3aMH Uil UX OOBSCHEHUS,
TEOPETUYECKUMH MOJECNIIMU U pEalbHBIMH OOBEKTaMU, OBJIAJICHUE YHUBEPCAIbHBIMH Y4€OHBIMU




OCHCTBUAMHU Ha IpHUMepax THIIOTe3 IS OOBSCHEHHS H3BECTHBIX (DAaKTOB M HKCIIEPUMEHTAIBHON
MIPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SBJICHUH;

* ¢GopMHpOBaHHE YMEHHH BOCHPUHHMATh, IepepadaThiBaTh W NPEABSIBIATH HHPOPMAIHIO B
CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKOH (OopMax, aHAIM3MPOBATH M IepepadaThiBaTh MOIYYECHHYIO
HHQOPMAIIMIO B COOTBETCTBHM C TIOCTABJICHHBIMHM 3a/layaMH, BBIJCIATH OCHOBHOE COJAEpKaHWE
MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IIOCTABJICHHbBIE BOIPOCHI M U3JIaraTh €ro;



* TIpHOOPETCHHE OMbITa CAMOCTOSTEIBLHOTO IIOMCKA, aHaliu3a W O0TOOpa HH(POPMAIMH C
WCIOJIb30BAHUEM PA3NIUYHBIX UCTOYHUKOB W HOBBIX WH(GOPMAIMOHHBIX TEXHOJIOTUW HJIsl PEIICHUs
MO3HABATENbHBIX 33/1aY;

* yYMEHHE OIpeAeNsiTh TMOHATHS, CO3/laBaTb OO0OOIIEHHS, YCTAaHABIMBATH AHAJOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSITEIbHO BHIOMpAaTh OCHOBAHUA M KPUTEPUU Ui KiIaccu(UKaIiH,
YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKIIOUCHUE
(MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHUH) U JIeJIaTh BbIBOJIBI,

* pa3BUTHE MOHOJOTMYECKOH M JAMAIOTMYECKOW peud, YMEHHUS BBIPaXKaTb CBOM MBICIH H
CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, TTOHUMATh €ro TOYKY 3pEHUs, MPU3HABATH MPABO APYTroro
YeJI0BeKa Ha MHOE MHEHHE;

* OCBOCGHHME MPHUEMOB JEHCTBUII B HECTAHJIAPTHBIX CUTYalUAX, OBJAJACHHUE HSBPUCTHUYECKUMU
METOAaMHU PeLIeHUs IpobieMm;

* ¢hopMUpOBaHHE YMEHUU paboTaTh B IPYMIE C BBHINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
MPEJCTABIATh U OTCTauBaTh CBOM B3IJISABI M YOKACHUS, BECTU AUCKYCCHIO, HAXOAUTH O0IIee pelIeHne
U paspemarbh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS IMO3WLMN U y4eTa MHTEpecoB; (HOpPMYIHpOBATH,
apryMEHTHUPOBATh U OTCTAaUBATh CBO¢ MHEHHUE;

*  ¢dopMHpOBaHHE U Pa3BUTUE KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BaHUS MH(GOPMALMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee MKT— koMmeTeHInm).

IIpedmemnvle pe3yivmamoi

Buinycknux nayuumes:

e coOmoaTh MpaBuiia 0€30MaCHOCTH U OXPaHbl TpyJa MpH padoTe ¢ yueOHBIM U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

® IOHUMATh CMBICI OCHOBHBIX (PM3UYECKUX TEPMUHOB: (PU3NYECKOE TENO, (PU3HUECKOE SIBICHUE,
(bu3nuecKkas BeIHMUrnHA, €IUHUIIBI U3MEPEHUS;

® pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pELIMTh MPHU MOMOIIM (UIUYECKUX METOJIOB;
aHAIM3UPOBATh OTACIBHBIC JTalbl MPOBEICHUS WCCIEAOBAHUNH W HMHTEPIPETUPOBATH PE3yIbTaThI
HaOJIIOIEHUH U ONBITOB;

® CTaBUTH OINBITHI MO UCCIEIOBAHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Ten 6e3
WCIIONB30BaHUS TPSIMBIX HW3MEPEHHH; Tpu 3ToM (GopMynmupoBaTh MpodieMy/3aiady ydeOHOTO
HKCHEPUMEHTa; COOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOTO 000pyIOBaHMS; TMPOBOAUTH OMNBIT U
(GbopMyIHpOBaTh BHIBOBI.

[Tpumeuanue. IIpu npoBeneHUN UCCIEIOBaHUS (PU3HUECKUX SIBICHHH M3MEPHUTEIbHBIC TPUOOPHI
UCIOJIb3YIOTCS JIMIIb KaK JaTYMKH H3MEpeHUs (PU3NYEeCKHX BETUYMH. 3alHuCH TMOKa3aHUM MPSMBIX
M3MEPEHUH B 3TOM Cilydae He TpeOyeTcs.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MOJIyUEHUU HAYYHOU MHPOPMALIUY;

® [IPOBOAUTH MPSMbIE U3MEPEHUST (PU3NUECKUX BEIUYUH: BpEMs, pacCCTOSIHUE, Macca Tena, 00beM,
CWia, TemIepaTypa, aTrMochepHOe [aBlieHHE, BIIAXHOCTh BO3[yXa, HaNpsOHKeHHe, Cuila TOKa,
panuanuoHHbi (OH (C HCIOJIb30BAaHHEM [TO3MMETpPAa); MPU 3TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO
W3MEpPEHHS U HKCIMOJb30BaTh MPOCTEUIIME METObI OLIEHKM MOTpemHocTe namepeHui. [Ipumedanue.
Jlrobass ywyeOHas mporpamma JOJDKHA oOOecredrBaTh OBJAJEHUE MPSIMBIMH H3MEPEHUSMH BCEX
MIEPEYUCIICHHBIX (PU3MUECKUX BEIUYUH.

® TIPOBOJHUTH HMCCIEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HUCIIOJIB30BAHUEM MPSMBIX
U3MEPEeHU: TpH HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh peE3yJabTaThl IOJy4YECHHOH
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHUAE TaOMUI U TrpaduKoB, AeNaTh BBIBOABI MO pe3yjibTaTaMm
UCCIIEJOBAHMUS,;

® TIPOBOJIUTH KOCBEHHbIC H3MEpPEHHUS (U3MYECKHX BEJIUYMH: IpPH BBIMOJHECHUHM H3MEPEHHM
coOHMpaTh HKCICPUMEHTAIBHYIO YCTaHOBKY, CIEAYs MPEIOKEHHOW MHCTPYKLUH, BEIYUCIIATh 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyUYEHHBIE PE3YIbTAThI C YUYETOM 33/laHHONW TOYHOCTH U3MEPEHUH;

® aHAIM3UPOBATh CHUTYaIlMM MPAKTUKO-OPHCHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HUX
MPOSIBICHUE HM3YYEHHBIX (U3MYECKUX SIBICHUNW WIM 3aKOHOMEPHOCTEH M MPUMEHSITh HMEIOIIHecs
3HAHUS JUTSI UX OOBSICHCHHUS,




® [IOHWMAaTh MPUHIMIIEI JEHCTBHS MAIlIWH, MPHOOPOB M TEXHHYECKUX YCTPOMCTB, YCIOBHUS HX
0€30MaCHOT0 MCII0JIb30BaHMS B TOBCEIHEBHOM KU3HU;

® HCHOJNB30BaTh IIPHU BBIIOJHEHUH YYEOHBIX 3aJad HAYYHO-TIOMYJIAPHYIO JIUTEpaTypy o
¢u3nYecKUx SBICHUAX, CIPABOYHBIC MaTepuanbl, pecypchl HMHTepHET. BBIMYCKHUK MOIyYUT
BO3MOYKHOCTb HAYUUTHCS:

® 0CO3HaBaTh IICHHOCTb HAYYHBIX UCCIIEIOBAaHMM, POJIb (DU3UKH B PACUIMPEHUH MTPEICTABICHUNA 00
OKPY’KaIOIIeM MHPE U €€ BKJIAJ B YITydIICHHE Ka4eCTBA KHU3HH;

® CIIOJB30BaTh MPHEMbI TOCTPOCHUS (U3MYECKHX MOJeNed, MOoucKa Hu (OPMYIUPOBKH
JOKA3aTeIbCTB  BBIIBUHYTHIX THIIOT€3 W TEOPETHUECKHX BBIBOJOB HAa OCHOBE OSMIHMPHYECKH
YCTaHOBJICHHBIX (DaKTOB;

® CpaBHHUBAThb TOYHOCTb HM3MEpPEHMsS (U3UYECKUX BEIMYMH I10 BEIMYMHE HMX OTHOCHTEIBbHOU
MOTPEITHOCTH IPH MPOBEICHUHN TPSIMBIX H3MEPEHUIl;

® CaMOCTOSTEIILHO MPOBOANTH KOCBEHHBIC M3MEPEHUS W HCCIEIOBAHUS (U3UYECKUX BEIUYHH C
UCTIOJIB30BAHUEM PA3IMYHBIX CIHOCOOOB M3MEpeHUs (U3MYECKUX BEIMYHMH, BBHIOMPATh CpPEACTBA
M3MEPEHUs C y4eTOM HEe0OXOMMOI TOUHOCTH M3MEpEeHUH, 0OOCHOBBIBATH BHIOOP crioco0a U3MEpEeHHs,
aJIeKBaTHOT'O MIOCTABJICHHOM 3a/1a4€, TPOBOJHUTH OILIEHKY JOCTOBEPHOCTH MOIYYEHHBIX PE3yIbTaTOB;

® BOCIIpMHUMATh MHPOPMALNIO (PU3NYECKOTO COZACPKAHUS B HAYUHO-TIOMYJISIPHON JMTEpaType U
CpeAcTBaXx MaccoBOW MH(OpPMAIUU, KPUTUYECKH OLIEHUBATh MOJYYEHHYIO MH(POPMALNIO, aHATU3UPYS
ee coJiepKaHue U TaHHbIe 00 NCTOYHUKE HH(OpMAITnH;

® CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIE COOOIIEHUS 0 (PU3NYIEeCKUX SBICHUIX Ha OCHOBE
HECKOJIBKMX HCTOYHUKOB HWH(OpMAIWHU, CONMPOBOXKIATh BBICTYIUIEHHE MpPE3EHTAEH, YUUTHIBAs
0COOCHHOCTH ayJJUTOPHH CBEPCTHUKOB.

Mexanuueckue sa6ieHus

Buinycknux nayuumcs:

* pacro3HaBaTh MEXAHUYECKUE SIBIICHUS U OOBSICHATH Ha OCHOBE MMEIONINXCSl 3HAHUA OCHOBHBIE
CBOMCTBA WX YCIIOBUS IPOTEKAHUS dTUX SBJIICHUI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIUHENHOE
JBIKEHUE, CBOOOHOE TAJICHHE TEJ, HEBECOMOCTh, PABHOMEPHOE JIBH)KCHHE TI0 OKPYKHOCTH, WHEPITUS,
B3aHMO,Z[€I>'ICTBI/Ie TCJI, Mnepcaadya HaBJICHUA TBép,Z[BIMI/I TCJIaMHU, XHUAKOCTIMHU U Tra3aMu, aTMOC(bepHOG
JaBJIeHUE, TUTABAaHUE TEJl, paBHOBECHE TBEPIBIX TeJ, KOJeOaTeIbHOE NBIKCHHE, PE30HAHC, BOJHOBOE
JIBIKCHHUC,

¢ OIHCBHIBATL HU3YYCHHBIC CBOWMCTBA TE€JI U MEXAHUYECKUE SABJICHHA, UCIIOJIb3Ys (bI/ISI/I‘-IGCKI/Ie
BEJIMYUHBI: TTyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, TUIOTHOCTh BEIIECTBA, CHJIA, NAaBJIICHUE, UMITYJIbC
TCJIa, KHHCTUYCCKAd OSHCPTrHid, IMOTCHLMUAJIbHAA OJSHCPrus, MCXaHHUYCCKad pa60Ta, MEXaHHNUYCCKast
MomrHocTh, KIT/I mpocToro mexanusma, cujia TpeHHs, aMIUTMTYA, IEPUO] U YacToTa KoJeOaHuH, IITnHa
BOJIHBI M CKOPOCTh €¢ PacHpOCTPAHEHUs; MPH ONHUCAHUM NPABWIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
HCIIOIB3YEMBIX BEIMYHMH, UX 0003HAUYCHHS U €IMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIIBI, CBS3bIBAIOIINE
JTaHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMHU BEIMUMHAMU;

* QHAJIM3WUPOBATh CBOWCTBA TEJ, MEXAHWUYECKHE SIBJICHHS U TPOIECCHI, UCIOJb3ys (HU3UUYCCKHE
3aKOHBI U MMPUHIUIIBI: 3aKOH COXPAHCHHA S3HCPIruu, 3aKOH BCCMUPHOT'O TATOTCHUA, paBHOﬂeﬁCTByIOHIaH
cuna, I, II u III 3akonbl HproTOHA, 3aK0H coxpaHEHHs] UMMYJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH
ApxuMmena; TpH OSTOM pa3luvarTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W €ro MaTeMaTU4YecKoe
BBIPA)KEHUE;

* pa3iIMyaTh OCHOBHBIE TPH3HAKM HW3YYCHHBIX (DU3WUYECKMX MOJENCH: MaTepHalibHas TOYKa,
WHEepIMaabHas CHCTEMa OTCUETa;

* pemiath 3ala4yM, HUCMONB3ysd (U3MYECKHe 3aKOHBI (3aKOH COXPAHEHUS JHEPTUH, 3aKOH
BCEMUPHOIO TATOTEeHMS, TpuHuuN cynepno3uuuu cui, I, 1T u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
UMITynbca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) U ¢GopMyibl, CBSI3bIBArOIINE (DU3UUECKHE
BEJIMYUHBI (MyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, TUIOTHOCTh BEIIEeCTBA, CHJIA, JABJICHUE, UMITYJIhC
TCJIa, KHHCTUYCCKAd OSHCPTrHid, IIOTCHLMUAJIbHAA JSHCPrus, MCXaHHUYCCKad pa60Ta, MEXaHNYCCKas
MotrHocTh, KITJl mpocToro mexanusma, Cuiia TPEHHUS CKOJIBKCHHS, aMIUIUTYAQ, MEPUOJ U 4acToTa




KoJIeOaHWH, IJIMHA BOJIHBI M CKOPOCTh €€ PacIpOCTPAHCHHS): HA OCHOBE aHAIM3a YCIOBHUS 3a/adud
BBIJICNATH (PU3NYECKHUE BEIMYUHBI U (POPMYJIbI, HEOOXOJUMBIE I €€ PeIIeHUs], U IPOBOJUTH PACUCTBHI.

Boinycknux noayuum 603M0iCHOCIb HAVYUMbCA.

* HCIIOJIL30BaTh 3HAHHMSA O MEXAHWUYECKHMX SBJICHUSIX B MOBCEIHEBHOM JKM3HHU i1 0OeCIIeUeHUs
0e30macHOCTH TpH OOpalieHUuH ¢ TPUOOpaMU M TEXHMUYECKHUMHU YCTPOWCTBAMH, IS COXPAHCHHS
3JI0pOBbS U COOTIOCHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

* IPUBOAWTH NMPUMEPHI MPAKTUUECKOTO HCIOIB30BAHUA (DU3UYECKUX 3HAHUKW O MEXaHUYECKUX
ABJICHUAX H q)HBHHGCKI/IX 3aKOHax, HUCITIOJIB30BAHUA B0306HOBHH€MBIX HUCTOYHHUKOB 3H€pI‘I/II/I;
AKOJIOTUYECKHX TTOCJIEICTBHI HCCIIEIOBAHNS KOCMHUYECKOTO TIPOCTPAHCTBA;

* pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
(dhyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHWYECKON SHEPTUH, 3aKOH COXpaHEHUST UMITYJIbCa,
3aKOH BCGMI/IpHOFO THFOTGHI/ISI) n OFpaHI/I‘-IeHHOCTB HUCIIOJIB30BAHUS YaCTHBIX 3aKOHOB (BaKOH FyKa,
3aKOH ApXxumena u ap.);

* mpucMaM TOHUCKa U (POPMYTUPOBKU JIOKA3aTEIbCTB BBIIBUHYTBHIX THIIOTE3 U TEOPETHUYECKHX
BBIBOJIOB HA OCHOBE AMITUPHUUYECKH YCTAaHOBJIICHHBIX (DaKTOB;

* HAXOJUTh aJCKBATHYIO MPEIOKCHHON 3a/1ade PU3NUYECKYI0 MOJIENb, pa3peniath npobiaemMy Ha
OCHOBE MMEIOIINXCS 3HAHUW 10 MEXaHUKE C MCIOJIb30BAHWEM MaTEMaTHYECKOTo ammapara, OIleHUBATh
PEATbHOCTH MOTYYCHHOTO 3HAYCHUS PU3NICCKON BETUYHHEI.

Tennoevie saenenusn

Buinycknux nayuumecs:

* pacrno3HaBaTh TEIUIOBbIE SIBICHUS M OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SBICHUN: Tuddy3us, ”3MEeHEeHHE 00bEMa Tel MPU HarpEeBaHUU
(oxyaxaeHun), Oonblas CKUMAEMOCTh Ta30B, Majas CXKHMaeMOCTb JKUIKOCTEM M TBEPABIX TeI;
TEIJIOBOE paBHOBECHE, UCMAPEHUE, KOHJICHCALMS, MIJIaBJI€HUE, KPUCTAILTU3AIUs, KUIIEHUE, BIAXKHOCTh
BO3/lyXa, pa3JIU4HbIE CTIOCOObI TEIJIoNepe1ayn;

* OMHCHIBATh U3YYCHHBIC CBOWCTBA TEJ U TEIUIOBBIC SBJICHHUS, UCTIONB3Ys (PU3UUECKIE BEITHMYMHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsS DSHEpPrus, TeMIeparypa, yJelbHas TEIJIOEMKOCTh BEIIECTBA,
yaenpHAas TEIUIoTa IUTABIICGHUS W Mapoo0pa3oBaHMs, yJIeNbHAas TEIJIOTa CrOpaHus TOILUIUBA,
KO3(h(ULMEHT MOJIE3HOTO JEHCTBUSL TEIJIOBOIO JIBUraTelNs; IPU ONHUCAHUU MPaBWJIBHO TPAaKTOBATh
(U3MYECKUN CMBICI HCIIOJIb3yeMbIX BEIWYMH, MX OOO3HAYCHUS W CIUHHIBI W3MEPEHUS, HaXOAWUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYUHY C IPYTMMH BETUYMHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBHIC SBJICHUS U IPOLIECCHI, UCIIONB3Ys 3aKOH COXPAHECHHS
SHEpPIruu;

* pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MATEMaTUIECKOE BBIPAKEHUE;

* pa3InyaTh OCHOBHBIE IPU3HAKN MOJIEIEN CTPOEHUS T'a30B, )KUIKOCTEH U TBEPIBIX TE,

* pemath 3aJa4d, WCIONB3Yys 3aKOH COXPAHEHHUS JHEPTUU B TEIUIOBBIX Ipolieccax, (GOpMYIIbI,
CBsI3bIBatONME (DU3MUECKHE BEIMYMHBI (KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrusi, TeMIeparypa,
yaenbHasl TEMJIOSMKOCTh BEIIECTBA, YAENbHAs TEIUIOTAa TUIABIICHUS W MAapoOOpa3OBaHUs, yIelbHAS
TEIJIOTa CrOpaHus TOIUIMBA, KOA(G(UUIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs): HA OCHOBE
aHallM3a YCJIOBHUS 3aJaud BBIACHATh (PU3MUECKHE BEIUYUHBI U (QOPMYJIbl, HEOOXOIUMBIC ISt e¢
penieHus1, ¥ IpOBOJUTH PACUETHI.

Buinycknux nonyuyum 6o3moodrcHocms nayuumucs:

* HCIOJIB30BaTh 3HAHUS O TEIUIOBBIX SIBICHUSX B TOBCEIHEBHOW KHU3HU IS OOECTICUCHUS
Oe3omacHOCTH Mpu oOpamieHuu ¢ npuOopaMHd W TEXHUYECKUMHU YCTPOMCTBaMH, ISl COXPAaHEHUs
3I0pOBbS. M COOJIOJCHHSI HOPM DKOJOTHYECKOTO TOBEICHUS B OKPYXAIOUIeH cpene; MPUBOAUTH
MIPUMEPHI PKOJOTHYECKUX TOCIIEACTBUNA paboThl nBuraresneii BHyTpeHHero cropanus ([IBC), TermoBbix
Y TUPOIIICKTPOCTAHLIHIM;

* NPUBOAMTH TPUMEPHl MPAKTUYECKOTO HCIOJIBb30BaHUA (PU3UUYECKUX 3HAHMM O TEIIOBBIX
SIBIICHUSIX

* paznuyarth TPaHUIBl MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(dbyHIaMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpAHEHHs DHEPrHUHM B TEIUIOBBIX TMpOIeccax) U
OrPaHUYEHHOCTh MCIOJIb30BaHUS YACTHBIX 3aKOHOB;




* IpueéMaM TMouCKa U (POPMYIMPOBKH JOKA3aTENbCTB BBIIBUHYTHIX THMIIOTE3 M TEOPETUUYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (JAKTOB;

* HAXOJUTh aJIeKBAaTHYIO NPEIOKEHHON 3a/ade PU3NYECKYI0 MOJIeNb, pa3peliath npodiaemMy Ha
OCHOBE UMEIOIINXCS 3HAHUI O TEIUIOBBIX SBJICHHSIX C UCIOJIB30BAHHEM MATEMATHUYECKOTO amnmnapara u
OLICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HaYeHUs (PU3NUECKON BETMYHHBI.

Dnexmpuueckue u MacHUMHbLE AGTEHUA

Buinycknux nayuumes:

* pacro3HaBaTh JJICKTPOMATHHUTHBHIC SIBICHUS W OOBSCHATH HAa OCHOBE HMMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBAa WM YCIIOBHUSI NMPOTEKAHHS STUX SBJICHHM: AJIEKTpU3alUs Tell, B3aUMOJIEHCTBUE
3aps0B, HATPEBAHKE MPOBOJIHUKA C TOKOM, B3aUMOJICHICTBIE MarHUTOB, DJIEKTPOMArHUTHAS WHIYKIIHS,
JeficTBE MarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM, IPSMOJIMHEHHOE pAacIpOCTpaHEHHUE CBeETa,
OTpa)KCHHE U MPEIIOMIICHUE CBETA, IUCIIEPCHUS CBETA;

* ONKCHIBATh W3YYECHHbIE CBOMCTBA T€J U 3JIEKTPOMArHUTHBIE SBJICHUS, UCIONb3Yyd (U3NUYECKUE
BEJTMYUHBIL:

ANEKTPUYECKUH 3apsijl, CUJIa TOKA, SJIEKTPUUECKOE HAIMPSIKEHHE, ANEKTPUUECKOE COMPOTHUBIICHHUE,
yIeNbHOE COINpPOTHBIICHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIA JIMH3bI; MPU ONKUCAHUU MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI UCHOIb3YEMBIX
BEJIMYMH, X 0003HAYCHHUSI U SAMHHIIBI U3MEPCHHUS,;

YKa3bIBaTh (OPMYIIBI, CBA3BIBAIOIINE TaHHYIO PU3NYESCKYIO BEIMYNHY C APYTUMU BETUYMHAMU;

* aHaJIM3UPOBaTh CBOMCTBA TEJN, OJIEKTPOMATHUTHBIC SBICHHUS M IPOIECCHI, HCIONb3YS
¢bu3nyeckre 3aKOHBI: 3aKOH COXPAHEHUsI SJIEKTPUUECKOro 3apsiia, 3akoH Oma JJid ydacTka Lenu, 3aKOH
Jlxoyns—IJleHa, 3aK0OH MPSIMOJIMHEHHOTO pPACHpOCTpAaHEHUsSI CBETa, 3aKOH OTPAKEHHUsS CBETa, 3aKOH
MIPEJIOMIICHUSI CBETA; MPHU ATOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe
BBIpaKCHUE;

* pemiath 3aJayd, MCMONb3ysd (Qu3nyeckue 3akoHbl (3akoH Oma Ui y4yacTka IIernH, 3aKOH
Jlxxoyns—IJleHia, 3aKk0OH MPSIMOJTMHEHHOTO pPAcCHpOCTpAaHEHUsSI CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH
MpEIOMJICHUS CBETa) U (OPMYJIbI, CBSA3BIBAIONINE (PU3MUECKHE BEIWYUHBI (CHJIA TOKA, JIECKTPUUYECKOE
HanpsDKeHHE, 3JICKTPUYECKOe COMPOTHUBICHHE, YACIbHOE COINPOTHBICHUE BelIECTBa, pabdoTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE paCcCTOSIHUE U ONTHYECKasl CHJIa JTUH3bI, GOPMYJIbI pacyeTa 3JEeKTPHIECKOrO
COIMPOTHUBIICHUS TIPU TTOCIIEAOBATEIHFHOM U MapaNIeTIbHOM COCTUHEHUH MPOBOTHUKOB);

* Ha OCHOBE aHalM3a YCJIOBUSA 3a/aydl BBIACIATH (PU3UYECKHE BEIUYMHBI U (OPMYIIBL,
HEOO0XOAUMBIE JJIS €€ PELICHUS, U TPOBOIUTH PACUCTHI.

Buinycknuk nonyuum 603moxcnocms Hayuumvcs:

* HCIIOJI30BAaTh 3HAHHWS 00 OSJIEKTPOMATHUTHBIX SIBICHUSX B TIOBCETHEBHOW JKU3HU JUIS
oOecrieueHrss O€30MACHOCTH TMpU OOpaIlieHUH ¢ TPUOOpaMHU M TEXHUYCCKUMH YCTPOWCTBAMHM, IS
COXpaHEHHMS 3JI0POBbSI U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

* TPUBOJIUTH MPUMEPbl  MPAKTUYECKOTO  HCIONb30BaHHUS  (PU3UUYECKHX  3HAHUH O
ANEKTPOMATHUTHBIX SIBJICHUSIX;

* pa3nuyarh TPaHUIBl NMPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, NMOHUMAaTh BCEOOHIMI XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI DSJIEKTPHUYECKOTO 3apsia) W OrpaHHMYEHHOCTh
MCIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMma Ji1s yyacTka 1enu, 3akoH Jlxoyns—IJlenna u ap.);

* mIpueéMaM TMOCTpoeHUs (U3MUECKUX Mojenel, moucka U (QOPMYIUPOBKH JOKa3aTENIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE IMITMPUIECKU YCTAHOBIEHHBIX (DaKTOB;

* HAXOJUTh aJIeKBAaTHYIO NPEIOKEHHON 3a/ade PU3NYECKYI0 MOJIeNb, pa3peliath npoldjaemMy Ha
OCHOBE MMEIOIINXCS 3HAaHUN 00 DJIEKTPOMArHUTHBIX SIBICHUSX C HCIOJIb30BAHUEM MAaTEeMATHYECKOTO
amnmnapara 1 OLEeHUBATh PealbHOCTh MOJY4YEHHOT0 3HaUeHUs (PU3HUECKON BEIIUYUHBI.

Keanmoeuie asnenusn

Buvinycknux nayuumcs.

¢ pacCno3HaBaTb KBAHTOBBLIC SBJICHUSA U OOBSICHATHL Ha OCHOBE HMCIOIINXCA 3HAHUI OCHOBHBIC
CBOMCTBA WJIN YCJIOBHA NPOTECKAHUA 3THUX SIBJICHHUH: €CTECTBECHHAs U HNCKYCCTBCHHAasA paJuOAKTHUBHOCTD,
BO3HHUKHOBEHUE JTUHEHIATOr O CIICKTPA U3JIYYCHU,




* OIKCHIBaTh W3YYEHHbIE KBAHTOBbIE SIBJICHHS, UCHONB3YS (PU3MUYECKHE BEIMYMHBI: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, MEpPUOJ IOJypacnana; IpU ONUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCMONb3YEMbIX BEIMYMH, MX OOO3HAUECHUS U €IUHULIBI
M3MEPEHUs; YKaszbIBaTh (HOPMYJIbl, CBA3BIBAIOUIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHMMHU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETMUUHBI;

* AHATU3UPOBATh KBAHTOBBIC SIBJICHUS, UCHONB3YS (DU3MUECKHE 3aKOHBI U TOCTYJAaThl: 3aKOH
COXpPAHEHHUs SHEPIuM, 3aKOH COXPAHEHMS DIIEKTPUYECKOrO 3apsia, 3aKOH COXPAaHEHHS MacCOBOrO
41CIIa, 3aKOHOMEPHOCTHU U3Ty4YEHHS U MOTJIOIEHUS CBETA aTOMOM;

* pa3iIMyaTh OCHOBHBIE NMPU3HAKU IUIAHETAPHOW MOJENN aToMa, HYKJIOHHOM MOJEIN aTOMHOIO
spa;

* [PUBOJWTH TPUMEPHl TMPOSBIECHUS B MPUPOJE W NPAKTUYECKOIO  UCIOJIb30BaHUS
PaAMOaKTUBHOCTH, IAEPHBIX U TEPMOSIEPHBIX peaKLni, TMHEHUATBIX CIIEKTPOB.

Buinycknux nonyyum 603moducHocms Hayuumucs:

* HCIIOJIb30BaTh MOJYYCHHbIE 3HAHHS B MOBCEIHEBHOW JKM3HU IMPH OOpAIIEHHWU C MpUOOpamMu
(cueTYMK HOHM3UPYIOUIUX YaCTUL, TO3UMETP), AJII COXpPaHEHUs 3I0pPOBbsi U COOIIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOILEH CpeLE;

* COOTHOCHUTb SHEPTHUIO CBSA3U aTOMHBIX fJIEp € 1e(heKTOM MaccChl;

* IPUBOJUTH NPUMEPHI BIUSHUS PAAMOAKTUBHBIX M3IYyYEHHH Ha JKUBbIE OpraHU3Mbl, IOHMMATh
MIPUHLHUI JEUCTBUS I03UMETPA;

* TIOHMMAaTh DJKOJIOTUYECKHE TNPOOJIEMbl, BO3HHUKAIOIIME TIPU HCIOJb30BAaHUM ATOMHBIX
ANEKTPOCTAHLIMNA, WU IYTH pELIeHUs STUX MpoOJeM, MEePCHEeKTHUBbI HCIOJBb30BAHUS YIPABIIEMOIO
TEPMOSIEPHOIO CUHTE3A.

dnemenmul acmponomuu

Buinycknux nayuumes:

* pa3nuyaTh OCHOBHBIC MPU3HAKH CYTOYHOI'O BpallleHHs 3BE3AHOro Heba, nBrkeHus JIyHbI,
ComHua ¥ TIaHEeT OTHOCUTENIBHO 3BE3/T;

* IOHUMATh PA3JIUYUS MEXKY TEIMOLEHTPUYECKON U F€OLIECHTPUYECKOW CUCTEMaMU MUDA.

Buinycknux nonyuum 603M0ocHOCIb HAYYUMbCAL:

* YKa3bIBaTh OOIIME CBOMCTBA U OTJIMYUS IJIAHET 3€MHOW TPYIIBI U TUIAHET-TUTAHTOB; MAJIbIX Tell
ConHeuHOM cUCTeMBl U OOJIBIIUX IIJIAHET; MOJIb30BAThCS KAPTOW 3BE3JHOrO Heba MpU HAOIIOACHUSIX
3BE3IHOr0 HeOa;

* pa3nuyaTh OCHOBHBIE XapaKTEPHUCTHUKH 3BE37 (pa3Mmep, I[BET, TEMIEpaTypa), COOTHOCUTH LIBET
3BE3/bI C €€ TEMIIEPATYPOI;

* pa3yIinyaTh THIIOTE3bI O MPOUCXO0XkKACHUN COIHEYHOMN CHCTEMBI

s peanu3zanmum mporpaMmbl HCHOJIB3YeTcsl 000pydoBaHMe KaOuHera uneHTtpa «Touka
Pocrta» nmo yueoHomy npeamery «Pusuka»

IIpeanosiaraemble TUNBI JATYUKOB:
- becnpoBoaHON MYyJIbTHAATYUK
- JlaT4mMk aGCOMOTHOTO JIaBICHUS
- Jlatuuk TemmnepaTypbl UCCIEyEMON CPEIIbl
- JlaTuyMK MarHUTHOTO TOJIS
- JlaT4WK 3JE€KTPUYECKOTO HAIPSIKEHUS
- JlaTyuK CHUJIIBI TOKa
- JlaT4uk akceimepoMerp
- HMubie Tunsl gaTyukoB, npenycMotrpenusie KTPY
- JlonomHuTenbHBIE MaTepHaibl B koMiuiekre: USB ocummorpad
- JlomonHuUTENbHBIC MaTepraibl B komiuiekTe: Kadens USB coequHUTENBHBIIM
- JlomoHUTENbHBIC MAaTEPHAIIBI B KOMIUICKTE: 3apsTHOE YCTPOMCTBO ¢ KabereM
- miniUSB




COIEPXAHUME YUEBEHOI'O ITPEJIMETA «®U31UKA»
6 7 Kiacce

du3uka 1 pu3nvecKue MeToAbl H3y4eHus1 NpupoasbI (5 4.)
dusnka - Hayka o npupone. Habmonenue u onucanue Gpu3nyeckux siBineHuil. GU3NUecKuil sKcre-
pumenT. M3mepenue ¢uznyecknx BenuunH. MexayHaponHas cucrema eauHuin. HayuHblii meton mo-
3HaHus. OU3NUECKUe 3aKOHBI U TPAHUIBI UX PUMEHUMOCTH. Poib ¢pu3ukn B (OpMUPOBaAHUM HAyYHOU
KapTuHbl Mupa. KpaTkas ucTopus OCHOBHBIX Hay4HBIX OTKpbITHH. Hayka n TexHuKa.

Mexanunueckue siBjaeHus (39 4.)

Kunemamuxa (21 u.)

MarepuanbHast TOUKa KaK MOZAETb (PU3HUUECKOTO Tena.
Mexannueckoe nBukeHUE. OTHOCUTENBHOCTb MEXaHMYECKOro JBMkeHMs. Tpaektopus. Ilyte -
CKajsipHasg BenuuuHa. CKOpPOCTh - BEKTOpHas BenuuumHa. Monyllb BEKTOpa CKOpOCTH. PaBHOMepHOE
npsMoinHeitHOe BrkeHue. ['paduky 3aBUCIMOCTH ITyTH M MOJYJISl CKOPOCTH OT BPEMEHHU JBHKEHHUSL.

Munamuxa (18 u.)

Nuepuusi. MueptHocth Ten. B3zaunmoneiicteue ten. Macca - ckansipHas BennuuHa. [moTHOCTH Be-
miectBa. Cuina - BeKTopHas BenuuuHa. [[Buxenue u cunbl. Cuna ynpyroctu. Cuna tpenus. Cuna Tske-
CTH. 3aKOH BCEMUPHOTO TAroteHus. LIeHTp Tsxkectu. YciaoBus paBHOBeECHs TBEPAOIO Tea.

Hasnenne. AtmochepHoe naBinenue. 3akoH [lackans. 3akon Apxumena. Y caoBUe MIaBaHUS TeJl.

3aKOHbI COXpaHEHHS UMITYJIbCA U MeXaHUYeCKOo 3Heprum (21 4.)

Mexanuueckue Konebanus u eonnnl (15u.)

Pab6ora. Momnocts. Kunernueckas sneprusi. [loTeHnnanbHas sHEprys. 3aKOH COXPaHEHUsS MeXa-
Hu4eckoil sHepruu. IIpocteie mexanusmbl. Koaddunment nonesnoro neiictsus. Bo3oOHoBIsIeMble uc-
TOYHUKH SHEPTHH.

Cmpoenue u ceoiicmea eeutecmea ( 64.)

ATOMHO-MOJIEKYISIPHOE CTpOEHHE BemecTBa. ONBITHI, TOKAa3bIBAIOIIME ATOMHOE CTPOECHHE BEIIECT-
Ba. TeruioBoe ABMKEHUE U B3aUMOJICHCTBUE YAaCTHIl BemlecTBa. bpoyHoBckoe nBu:keHue. {uddysus.
ArperaTHble COCTOsIHUS BeniecTBa. CBOMCTBA ra30B, )KUAKOCTEW U TBEPIBIX TEIL.

¢ 8 Knacce

TensioBble siBjaeHus (15 u.)
TernnoBoe paBHoBecue. Temmeparypa. BuyTpennss sueprus. CnocoObl HW3MEHEHHUS BHYTPEHHEH
sHepruu. Pabota u Tteronepenaya. Bun Tteruonepenaun. TemmompoBomHocTh. KoHBekius u
M3JIy4eHHE. DHEPTHUsl TOIUIMBA. 3AKOH COXPAHEHUS YHEPTUHU B TEIIOBBIX MPOLIECCAX.

H3zmenenue acpecammuvix cocmoanuii eeutecmea (11 u.)

ArperatHble cocTossHMs BenlecTBa. KonmuectBo terioTsl. Mcmapenue m koHaeHcauusd. Kunenue.
Brnaxxnocts Bo3nyxa. [InaBnenue u kpucramuzanus. Y aeabHas TeIuioTa miasjieHus. [laposas TypOuHa.
[IpeoOpazoBanre sHeprun B  TemoBbiXx MamuHax. KIIJ[ TemmoBoi MammHBL JKOJOTHUECKHE
MPOOJIEMBI TETITIOIHEPTETUKH.

JJleKTpUYecKHe sABJIeHud (23 4.)

DJIeKTpu3anus Tel. DJIEKTPUUYECKUH 3apsa. [Ba BHAa AJIEKTPUUYECKUX 3apSAI0B. 3AKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsia. DIEKTPUUYECKOE TOJIE.

[TocTrossHHBIN 351eKTpUYecKui TOK. Cuia TOKa. DJIEKTPUUYECKOE COMPOTUBJIEHUE. DIIEKTPUUECKOE
HanpsbkeHue. [I[poBOIHUKY, TUAIEKTPUKHU U MOJYNPOBOAHUKU. 3akoH OMa JJis y4acTKa 3JEeKTPUUECKOU
neru. Peocrarel. Pabota W MOmHOCTH 3neKkTpudeckoro Toka. 3akoH JDxoyms — Jlenma. Jlamma
HakanuBaHus. [IpaBuna 6e3onacHoCcTH pu paboTe ¢ UCTOYHUKAMU DIIEKTPUIECKOTO TOKA.

JIeKTPOMArHUTHBIE siBJIeHUd (8 4.)



MarnutHOe 1OJNIE TOPSMOro TOKAa. MarHuTHble JMHUM. MAarHuTHOE TOJIE KaTyIIKM C TOKOM.
OnexkrpomaruuThl. llocTosiHHble MarHuThl. B3aumopeiictBue MarHuToB. MarnuTHoe molie 3eMmilu.
MaruuTtHOe ToNie TOKa. JIeHCTBME MAarHUTHOTO TOJST Ha MPOBOJHUK C TOKOM. OJEKTPUYECKUN
JIBUTATENh. Y CTPOKCTBO 3JEKTPOU3ZMEPUTEIBHBIX TPHOOPOB.

CaetoBble siBjaenus (10 4.)

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

npenomieHue cBera. Ilnockoe 3epkano. JInH3bpl. DOKYCHOE PACCTOSHME U ONTHUYECKAs CHJIA JIMH3BI.
N3obpaxkenue, napaemoe JTUH30M. ONTHYECKHE PUOOPHI.

6 9 Kknacce

3akoHbI B3anMoaelcTBHS U ABUKeHUs Tea ( 34 u.)

MarepuansHas Touka. Cucrema otcuera. llepemenienne. CKOpOCTh HPSIMOJIMHEHHOIO
paBHOMEpPHOrO ABWXEHHs. lIpsAMonnHENHOE pPABHOYCKOPEHHOE MIBH)KCHHE: MTHOBEHHAsi CKOPOCTD,
yCKOpeHue, mnepemenieHue. ['paduku 3aBUCHMOCTH KHHEMAaTHYECKHMX BEIMYMH OT BPEMEHU NpHU
PaBHOMEPHOM M DPABHOYCKOPEHHOM JBIKECHHH. (OTHOCHUTEIBHOCTh MEXAaHHUYECKOIO JIBUYKCHUS.
I'eonenTprueckass U reauoLeHTpUYECKas cUCTeMbl Mupa. MHepuuanpHas cucreMa orcdera. [lepBbii,
BTOpoi W TpeTuil 3akoHbl HpioTona. CBoGomHoe mnaaeHue. HeBecomocTh. 3aKOH BCEMHPHOTO
TaroreHus. MckyccrBeHHble cnyTHUKM 3emun. Mmmysbc. 3akoH coxpaHeHus uMmmyibca. PeakTuBHOeE
JBYDKEHUE.

MexaHnn4yeckue Koj1e0aHUus ¥ BOJIHBI. 3BYK (16 4.)

Konebarenbnoe nBmxenue. Komebanus rpy3a Ha mnpyxkuHe. CBoOoaHble KoneOaHUS.
KonebartenpHas cucrema. MasTHUK. AMIUIMTYJa, TEPHOJ, dYacToTa Kojebanwii. ['apMoHMYecKue
konebanus. IlpeBpamieHne »Hepruum Npu  KojaeOaTeNbHOM JBIDKEHUH. 3aTyxaloliue KoJieOaHusl.
Brinyxnennsie konebanus. Pesonanc. Pacnpoctpanenue konebannii B ynpyrux cpegax. [lonepeunsie u
NpOAOJIbHBIE BONHBL. J{mnHa BonHBL. CBS3b UIMHBI BOJHBI CO CKOPOCTBIO €€ PacHpOCTpaHEHUS M
MepuoioM (4acToToi). 3BykKoBblie BOJHBI. CKOpOCTh 3ByKa. BeicoTa, TeMOp M TPOMKOCTH 3BYKa. IXO.
3ByKoBoO# pe3oHaHc. HTEepdepeHnus 3ByKa.

DJIeKTPOMArHuTHoe moJe (23 4.)

OnHopoaHOE M HEOJAHOPOJHOE MarHuTHOE mosie. Hampapiienre Toka W HamnpaBlIeHUE JIMHUHM €ro
MarautHoro mojs. [IpaBunmo OypaBumka. OOHapykeHHWe MarHWTHOro moyis. [IpaBuio JieBoW pykH.
Wuaykuust MarHuTHOro mojis. MarHuTHeld OTOK. OnbiTel @apazest. DIEKTpOMarHuTHasE WHAYKIMSL.
Hanpasnenune munykimonHoro toka. [IpaBuno Jlenma. SBnenune camownaykuuu. IlepemMeHHBIH TOK.
I'enepatop mepemenHoro Toka. IIpeoOpazoBaHus 3HEPrHHM B JJIEKTporeHeparopax. Tpancdopmarop.
[lepenaua >7EKTpUUECKON SHEPrUM HA PACCTOSHHE. DJIEKTPOMArHUTHOE TOJie. DJIEKTPOMArHUTHbBIC
BOJHBL. CKOpPOCTh pAacCHpOCTPAHEHMsS] DJIEKTPOMArHUTHBIX BOJIH. BlusHHE 3JI€KTPOMarHUTHBIX
M3JIy4eHUN Ha >kuBble opraHu3Mbl. KonebarenpHblii kKoHTyp. [lomydeHue 5iIeKTpOMarHUTHBIX
koneOanuit. [lpuHIMIBI pamuocBsizu u TeneBuneHUs. MuTepdepeHus cBera. DIEKTPOMarHUTHAS
npupona cpeta. [Ipenomnienne cBera. Ilokazarens mnpenomiienus. Jucmepcusi cBera. llBera Teu.
Crnektporpad u crekTpockor. Turbl onTudeckux crekTpoB. CrekTpanbHbii aHanmu3. [lormomenue u
HCITyCKaHMe cBeTa aToMaMHU. [IponcxoxxaeHne TMHENYaThIX CIIEKTPOB.

CtpoeHue aTomMa u aTOMHOTO0 sapa (19 4.)

Crpoenne aroma. PagmoaktuBHOcTh. Ilnmanerapuas mozens atoma. Anbga-, Oeta- U ramma-
m3nydeHusi. Jlunedyateie crmekTpsl. KBanToBhle mocTynatel bopa. Ombeitel Pesepdopma. Snmepnas
Mojienb atroMa. AtomHoe siapo. CoctaB aToMHOTO siapa. Saepusie cuibl. Jledekt macc. PagnoakTuBHbie
IIpEBpAIICHUs] aTOMHBIX sjep. CoxpaHeHue 3aps0BOrO U MAacCOBOIO YHCEN NMPU SAEPHBIX PEAKIUAX.
Metobl HaOIOIEHHS ¥ PETHCTPALMU YacTHIL B saepHoi (usuke. [IpoTOHHO-HEUTpOHHASI MOJIETD SIpPA.
du3nUecKuil CMBICI 3aps0BOro W MaccoBoro uucen. M3orombl. IlpaBuno cmemenus mist anbda- u
Oera-pacriaa. DHeprus cBA3M uacTuil B sjpe. Jlenenue sanep ypana. Llemnas peakuus. SnepHble
peaknuu. SnepHbrii peaktop. faepHas sHepreTuka. DKOJIOTHYECKHE NpOoOIeMbl pabOThl aTOMHBIX



anektpoctaniui. [lepuon monypacnaga. 3akoH paguoOaKTUBHOrO pacmnaja. BiusHue paguoakTUBHBIX
U3JIy4CHUH Ha )KUBbIE OPraHU3Mbl. TepMosiaepHas peakuusl.
Ctpoenue u 3Bo0onus Beenennoii (5 4.)
['eouenTprueckast u rejxvoleHTpUYecKast cucteMbl Mupa. CocTaB, CTPOCHHUE U MPOUCXOXKICHHE
Conueunoir cuctembl. [lmanetrst u manbsie Tena ConHeyHOM cucTeMbl. CTpOeHHE, HW3Iy4eHUE |

sBosonua ConHia u 38e31. CTpoeHue U 3BOJIONUS BeeneHHo.

2. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHHUE KAXK/IOU TEMbI

7 Knacc
Ne Kon-60
Tema ypoxa
YpoKa uacos
®uzuka u pusnvecKue MeToAbI H3y4eHHs NPUPOABI (S 4.)
1 ®dusuka — HayKa 0 mpupojie. BBOAHBIN HHCTPYKTAX MO TEXHUKE 1
0€30MacHOCTH.
2 HaOmronenns u omneiTel. Pusnyeckre BeTNUNHEI 1
3 H3zmepenue puzuueckux eenuuun. 1
Ilepsuunslit uncmpyKkmasic no oxpane mpyoa Ha papouem mecme.
Jlabopamopuaa paboma Ne 1. «H3mepenue onunsvi, 06vema u
memnepamypul nmeua
4 Hayunbie MeToap1 no3HaHus 1
5 ®u3nka U TEXHUKA 1
IlepBoHayajbHBIE CBeleHUS 0 CTPOCHMH BemecTna (5 4.)
6 Crpoenne BemectBa. Mosekybl 1
IlepBHU4HBII HHCTPYKTAK N0 OXPaHe TPyAa HA pado4eM MecTe.
JlaGoparopuasi pabGora Ne 2 "U3mMepeHue pa3MepoB MaJibIX Tea'"
7 Jeuscenue monexyn. bpoynoeckoe osuscenue. /lugppysus 6 cazax, 1
HcuoKkocmax u meepovix menax Oponmanvran 1abopamopHan
paooma
8 B3anmHoe npuTsKeHHE U OTTaJTKUBAHUE MOJIEKYJ 1
9 ArperaTHbie COCTOSIHUS BellleCTBA 1
10 Crpoenue BeniecTra 1
B3aumopeiictBue Tea (22 4.)
11 Mexanndeckoe aBuxkeHne. CKOpocThb 1
12 PaBHOMEpHOE ¥ HEPAaBHOMEPHOE BUKEHUE 1
13 Pacder myTtv 1 BpeMEHHU IBUKEHHS 1
14 Nuepuus 1
15 B3aumopaeiictBue Tesa. Macca Tesia 1
16 Macca mena. Ilepeuunsiit uncmpykmaic no oxpane mpyoa Ha padovem 1
mecme. Jlabopamopuan pavoma Ne 3
" H3mepenue maccol mena na 31eKmpoHHbIx eecax "’
17 O06beMm Tena. [lepBUuHBIN HHCTPYKTaX IO OXpaHe TpyAa Ha paboueM MecTe. 1
JlaGopatopnas pabota Ne 4
"U3mepenue oobema tena'
18 [I;moTHOCTB BelecTBa 1
19 IInomnocme sewecmea. llepeuyunviit uncmpykmaic no oxpamne mpyoa na padoiem 1
mecme. Jlabopamopnan paboma Ne 5 "' H3meperue niomuocmu eeujecmaa
meepooco mena "’
20 Pacuyer maccol M 00beMa Tes1a 10 ero NVIOTHOCTH 1
21 Pemrenue 3amau 1




22

Cuna. Cuna tsbxectd. JluHamomerp

23 Pasnooeticmsyrowas cuna. Cnooscernue cun. @PponmanvHasn 1ab0pamopHas 1
paboma

24 Cuna ynpyzocmu. 3akon I'yka. @ponmanvnaa nabopamopuan paboma. 1

25 Bec Tena. HeBecomocTh 1

26 Ilepsuunulii uncmpykmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopnasa paooma Ne 6. «I padyuposanue npyscunvl u usmepeHue cul
ounamomempom». Pewwenue 3aoau

27 Cuna tpenus. TpeHue noxos 1

28 Tpenue 6 npupode u mexnuxe. llepuynviii UHCMPYKMANC NO OXpaHe mpyoa Ha 1
pabouem mecme. Jlabopamopnas paboma Ne 7. « zmepenue cuibt mpenus
CKOTIbIHCEHUS»

29 JIBrxenue u B3aumoieiicteue. CUIibl BOKPYT HacC 1

30 Pemrenue 3amau 1

31 JBrxenue u BzaumogencTeue. CHiibl BOKPYT Hac. 1
(YpOK-KOHCYJIbTAITHs)

32 KontponbHas padota 3a 1 momyroawue. 1

JlaBJieHUe TBePABIX TeJl, ;KUAKOcTel U ra3os (18 4.)

33 JaBiaenne. ExTMHUIBI JaBJIeHUs 1

34 JaBjieHHEe TBEPABIX TeJl 1

35 JlaBnenwue raza 1

36 Hasnenue sxcuoxocmeti u 2azos. 3axon Ilackans. @ponmanvras 1
Jnabopamopuasn paboma

37 Pacuer naBneHus )KUIKOCTH HA JHO U CTEHKH COCYyla 1

38 Pemrenue 3anau no teme «/laBiieHne KuaKOCTH 1

39 Coo0bmarommecst CoCy/IbI 1

40 Bec Boznyxa. AtmocdepHoe naBieHue 1

41 HN3mepenue armocdepHoro nasjenus. bapomerpsi 1

42 N3mepenue nasieHus. MaHOMETpEI 1

43 [TopuiHeBoit )KUIKOCTHBIN Hacoc. [ napaBauyeckas MalimHa 1

44 ApxumenoBa cuia 1

45 Tlepsuunbiii uHcmpyKkmasjic no oxpane mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 8. « H3mepenue 8bimankusaroujelt Cuibi»

46 [InaBanue Ten 1

47 Tlepsuunviii uncmpykmasic no oxpane mpyoa Ha pabodem mecme. 1
Jlabopamopnas paboma Ne 9. « 3yyenue ycnosuil niasanus meiay

48 Pemenue 3anad no reme "JlaBneHue TBEpAbIX TEM, KUAKOCTEN U ra30B" 1

49 JlaBiieHME TBEPABIX TEJI, KUJIKOCTEN U Ta30B 1
(YpOK-KOHCYJIbTaIIHs)

50 Oo6o0maromuii ypok 1o teme "JlaBneHue TBEpAbIX Tell, )KUAKOCTEH 1 ra3oB" 1

PaGora u MmomHOCTD. JHeprus (154)

51 Mexanuyeckasi padora 1

52 MorHoCTh 1

53 [IpocTeie MexaHU3MBbI 1

54 MowmeHT cuibl. Peraaru 1

55 Ilepsuunviii uncmpykmasic no oxpamne mpyoa Ha pabovem mecme. 1
Jlabopamopnas paboma Ne 10. « H3yuenue ycio8us pasHogecust pbluazay

56 bnoxn 1

57 [lenTp TsKECTH Tena. Y CIOBUSI paBHOBECHS TEI 1

58 Ilpumenenue npasuna pasrosecus pviuaca K 610Ky. «3010moe npasuioy 1




mexanuxu. Ppoumanvuas rabopamopuas paboma

59 KosdduumeHT nosie3Horo aeiicTBus 1

60 Tlepsuunviii uncmpykmasic no oxpane mpyoa Ha pabodem mecme. 1
Jlabopamopuas paboma Ne 11. «Hzmepenue KII/] npu nooveme mena no
HAKAOHHOU NAOCKOCIUY

61 Oneprus. Kunetndeckasi 1 NOTEHIIMATbHAS SHEPT U 1
62 [IpeBpatienus sHepruu 1
63 Pemenue 3amau no Teme "PaboTa u MOIHOCTh. DHeprus" 1
64 PaboTa 1 MOIIHOCTB. DHEprus 1
65 O6o0maromuii ypok 1o teme "PadoTta u MOIITHOCTh. DHEprus" 1
O6o0mawinee nopropenne (34)
66-67 ®du3uka u MUp, B KOTOPOM MbI k1BeM. [ToBTOpenune 2
68 HroroBas koHTpobHAs paboTa 3a Kypc 7 Kiacca. 1

Hlpugpmom evioenenvt ypoku, npoeooumsie ¢ UChoab30eanuem ooopyoosanus uenmpa «Touka
Pocmay (OecnipoBOJHONW MYyJIbTHAATYMK, ITATYUK aOCONIOTHOTO JaBJICHUS, IATYMK TEMIIEPATYpPHI,
AATYUK MArHUTHOTI'O IMOJISA, AATYHUK HAIPSAXKCHUA, JaTUYUK CUJIBI TOKA, ocunnnorpaq)).

8 knacc

No Kon-60

ypoxa Tema ypoxa Yacoe

TensioBble siBjaeHus (15 u.)

1 Tennosoe osudicenue. Temnepamypa. BeooHuvll uncmpykmasic no mexuuxe 1
bezonacrhocmu.

2 [ToBTOpEeHue Kypca 7 kiacca.

3 Bxomnas nmarnoctudeckas padora.

4 Buympennasn snepeusa. Cnocoowt usmenenus éHympenHei IHepzuu 1

5 Pa6ora u Temionepenaya. Buabl Termionepenauu. 1

6 TemnonpoBoIHOCTb. 1

7 Komnesexyus. Uznyuenue. 1

8 [Ipumepsl Temonepeaaym B NPUPOIE U TEXHUKE. 1

9 KonuuecTBo TemnoTsl. EAMHUIIBI KOTMYECTBA TEILIOTHI. 1

10 V nenpHas TEINIOEMKOCTE. PacdeT KOIMYECTBA TEMIOTEI, HEOOXOIUMOTO UL 1
HarpeBaHus Tella WIK BbIIEISEMOr0 UM IIPU OXJIaXKACHUH.

11 Ilepeuunsiit uncmpykmaosic no oxpane mpyoa Ha padouem mecme. 1
Jabopamopnas paooma Nel «Cpaenenue Konuuecmea meniomsl npu
CMeuueanuu 600bl PA3HOI MEMREPAMYPLL.

12 Pemenue 3amayu Ha pacyeT KOJIMUECTBA TEIJIOTHI, HEOOXOIUMOTO IS 1
HarpeBaHus Tella WIH BBIICTSEMOT0 UM IIPH OXJIKICHUH.

13 Iepeuunwvtit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopuaa paooma Ne 2. «HU3mepenue yoenvHoil menioemkocmu
seuecmeay

14 DHeprus TOIUIUBA. Y AebHas TEIUIOTa CTOPAHUS TOIUIMBA. 3aKOH COXPAHEHUS 1
Y TMPeBpallleHUs YHEPTHUH B MEXaHUYECKUX U TETUIOBBIX MPOIIECCax.

15 O6006meHue o Teme «TenioBbIe SIBICHUSY 1

HN3meHeHue arperaTHbIX cocTosiHui BemecTna (11 4.)

16 ArperaTHble COCTOSIHMSI BEIIECTBA. 1

17 Ilhagnenue u omeepoesanue Kpucmaniuyeckux eeuwyecme. Oponmanvhovie
Jnabdopamopnsle padonovl

18 I'paduk mnaBiaeHUST U OTBEPJCHUS KPUCTALIUYCCKUX TEN. Y AeNbHAs TEIUIOTa 1
TUTaBJICHUS

19 Pemienue 3amay Ha r1aBjieHUE U OTBEP/ICHUE 1




20

Hcnapenue u konoencayus

1
21 Kunenue. Yoenvnas mennioma napooopaszosanus 1
22 Pacyer koim4yecTBa TeMI0THI IPU NAPO00PA30BAHNHU U KOHJACHCALMH 1
23 Baastcnocms 6030yxa. @ponmanvnasn n1abopamopnas paooma 1
24 Paboma eaza u napa npu pacwupenuu. Ceés3b Mmedcoy napamempamu 1
cocmosinus 2asa. Ilpumenenue 2a3os
25 JlBuratens BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ TemmoBoro 1
JBUTaTENst
26 Pemenue 3amau no reme «TeroBbie ABUTATENN 1
JileKTpUYecKue siBjeHus (23 4.)
27 OnexTpuszauus Tei. /[Ba poaa 3apsanoB 1
28 DJEeKTPOCKOII. IIpoBOHUKYN,  MOJYNPOBOAHUKM W HENPOBOIHUKU 1
ANEKTPUYECTBA. DIEKTPUUECKOE M10JIE
29 JlenuMOoCTb JIEKTPUYECKOTO 3apsia. DeKTpoH. CTpoeHrne aTOMOB 1
30 3aKOH COXpaHEHHS JJEKTpUYecKOro 3apsaa. OObsiCHEHHE DSIEKTPUYCCKHUX 1
SIBIICHUI
31 diieKkTpuYecKkuii TOK. MCTOYHNKH JIEKTPHYECKOr0 TOKA 1
32 DJleKTPUYeCKHe Henu 1
33 ONEeKTpUUECKUH TOK B MeTaiiax. JlefcTBUS AIEKTPUIECKOTO TOKa 1
34 Hocutenun osnektpuueckux 3apsiioB B mosmymnpoBoaHukax.  [lomympo- 1
BOJIHUKOBBIE IPHOOPHI
35 KonTponbnas pabota 3a 1 monyroaue. 1
36 Cuna moxka. Amnepmemp. Ilepeuunsviii uncmpykmasic no oxpamne mpyoa Ha 1
pabouem mecme. Jlabopamopnas paboma Ne 3
Dnexmpuueckoe nanpaxcenue. Bonommemp. 1
Ilepguunplii uncmpykmasxy@c no oxpane mpyoa Ha padouem mecme.
37 Jlabopamopuasa pavoma Ne 4
38 3asucumocmo cunvl moxka om nanpaxycenusn. Conpomuenenue npoeooHuKdA. 1
3axon Oma 0na yuacmka yenu.
39 Pacuet conpoTuBiieHUs TPOBOAHUKA. Y I€JIBHOE COMTPOTUBIICHUE 1
Pemrenue 3aay Ha pacyeT CONMPOTHUBIICHUS MPOBOAHUKA, IPUMEHEHUE 3aKOHA 1
40 Oma
41 Ilepeuunviii uncmpykmayx@c no oxpane mpyoa Ha padoyem mecme. 1
Jlabopamopnas paboma Ne5 «H3mepenue conpomuenenun npoeooHUKa npu
HOMOWU aMnepmMempa u 60J1bmMempa,
42 Pacuéem  conpomuenenus  npoeoonuxa.  Peocmamwi.  Ilepeuunwiii
UHCMPYKmax)c no oxpame mpyoa Ha paodoodyem mecme. Jlabopamopuasn
paoboma Ne 6
43 Ilocneooeamenvhoe coeounenue npo8oOOHUKOS. 1
Ilepguunplii  uncmpykmasxyc no oxpane mpyoa Ha padouem mecme.
Jlabopamopnas paooma Ne 7
44 IHapannenwvnoe coeounenue nposoonukos. Jlabopamopnan paooma Ne 8 1
45 Pemenue 3anau Ha BUABI COEUHEHUS TPOBOIHUKOB 1
Paboma u mownocmey rnekmpuueckozo moka. 3axoun [Incoyna-Jlenya. 1
Ilepsuunviit uncmpykmaxc no oxpane mpyoa Ha padouyem mecme.
46 Jabopamopuaa paboma Ne9 «H3zmepenue mowpocmu u pabomuvl moxkay
47 Perrenne 3a1a4 o Teme: «PaboTa i MOIIHOCTD AIIEKTPHIECKOTO TOKa. 1
48 Jlamna nakanuBanus. KopoTkoe 3aMblkaHne 1
49 O06o0uIaromuil ypok 1o reme « AINeKTPUIECKUe SBICHUS 1
DJIeKTPOMATrHUTHBIE sABJIeHUd (8 4.)
50 \ MarsuTHoe 1moJie NpsiMoro Toka. MarauTHble JMHUA 1




51 MarHuTHoe moJie KaTyllKd ¢ TOKOM. DjieKTpoMarHuthbl. [lepBuuHbIii 1
HHCTPYKTA:K 10 OXpaHe Tpyaa Ha pabdodyeM Mmecte. JlabopaTopHasi padora
Nel0 «COopka 31eKTPOMATHUTA U UCIIBITAHNE €T0 1eiiCTBUS

52 Ilocmoannvie macnumol. Maznummnoe none 1
Ilepsuunviti  uHcmpykmasic no oxpawe mpyoa Ha pabouem  mecme.

53 Jlabopamopnas paboma Ne 11. Maenumnoe none 3emiu

54 Maznummnoe none 3neKmpuuecKkozo moka

55 JelicTBMe MATHUTHOIO MOJISI HA NMPOBOAHUK € TOKOM. DJIEKTPHYECKH
ABUraTeb.

56 YerpoiicTBO  3jieKTpou3MepuTeIbHbIX npudopos. IloBTopenne Tembl 1
«JIEeKTPOMATHUTHBIE SIBJICHUS

57 O06o0maromuil ypox 1o reMe « QJIeKTPOMarHUTHBIC SBJICHUS 1

CaetoBble sBjieHus (104.)

HUcmounuku ceema. [Ipsamonunetinoe pacnpocmpanenue ceéema. 1

Ilepguunviti  uHcmpykmasic no oxpawe mpyoa Ha paboyem  Mmecme.
58 Jlabopamopnas paboma Ne 12

Ilepsuunviti  uHcmpykmasic no oxpawe mpyoa Ha paboyem  mecme. 1
59 Ompaodicenue ceéema. JlabopamopHas paboma Ne 13
60 ITnockoe 3epkaino 1
Ilepsuunviti  uncmpykmadxc no oxpawe mpyoa Ha pabodem  Mecme. 1
61 Ipenomnenue ceema. Jlabopamoprnas paboma Ne 14
62 JIunzel. OnTudeckas cuia JUH3bI 1
63 Dopmyna 1unzsl. Yeenuuenue aunzvl. Jlabopamoprnas paboma Ne 15 1
64 Jlabopamopuas paboma Nel6 «H3zmepenue hoKycHo2o paccmosiHusi JUH3bL. 1
Ionyuenue uzobpasicenus npu NOMoOwU TUH3bLY
65 I'ma3 kak onTuyeckas cucrema 1
66 [ToBTOpenue TeMbl «CBETOBBIE SIBICHUS 1
67 [ToBTOpeHue. Pemienre TeCTOBBIX 3a1aHUI 1
68 Hmozoean konmponvnaa paboma 3a Kypc 8 Knacca. 1

Hlpugpmom evidenenvt ypoku, npoeooumsie ¢ UChoIb308aHuem ooopyoosanus uenmpa «Touka
Pocmay (6ecupoBOJHONH MyNIbTHAATYMK, OATYUK AOCONIOTHOTO JaBJICHHUSA, IATYUK TEMIIEpPaTyphl,
JaTYNK MarHUTHOTO TIOJIS, TATYMK HAMPSHKCHUS, TATYUK CHITBI TOKA, ocuuiuiorpad).

9 knacc

Ne Kon-6o
ypoxa Tema ypoxa wacos
3akoHbI B3auMoeiicTBUA U ABH:KeHUd TeJ (34 4.)

1. BBoaHBINM MHCTpPYKTaX MO oxpaHe Tpyaa. MartepuanbHas Touka. Cucrema 1
OTYeTa.

2. [ToBTOpenue kypca 8 kiacca. 1

3. Bxonnas nmarnoctudeckas padora. 1

4. [Tepememenue. OnpeneneHne KOOPAUHATHI ABUKYIIIETOCS Tea. 1

5. [Tepemenienue mpu NpSIMOIUHEMHOM PaBHOYCKOPEHHOM JBUKEHUU. 1

6. I'paduaeckoe 1
MPEACTABICHUE IBUKEHUSI.

7. Pemenue 3anau no teme «I paduueckoe 1
MIPEJICTABICHHUE ABIKEHHUSI.

8. Pasnoyckopennoe osusicenue. Yckopenue. Ilepeuunuiit uncmpykmaxic no 1
oxpane mpyoa na pavouem mecme. Jlabopamopnaa paboma Ne 1

0. CKOpOCTh PSMOTMHEHHOTO PABHOYCKOPEHHOTO IBHKEeHUS. | paduk 1
CKOPOCTH.




10.

[epemerenne mpu paBHOYCKOPEHHOM
JIBHDKCHUU.

11.

Pemenne 3a1a4 o reme «PaBHOYCKOpPEHHOE ABUKECHUEY.

12. IHepeuunvii uncmpykmasic no oxpame mpyoa Ha padovem mecme. 1
Jlabopamopnas paboma
Ne 2 «Hccnedosanue pagroycKkopeHH020 NPAMOIUHEIHO20 OBUNCEHUA)

13. OTHOCUTENBHOCTD ABMKEHUS. /[6uUdicenue mena noo oeucmesuem HeCKoOIbKUX 1

cun. Dponmanvhuvie 1a60pamopHvle pabomul

14. NuepuunanpHbie cucteMsl otdera. [lepBsiii 3akoH HbroToHa. 1

15. Bropoii 3akon HproToHa. 1

16. Pemenue 3anau no reme «BTopoii 3akoH HeroToHa». 1

17. Tpernii 3akon HproToHa. 1

18. Pemenue 3anay Ha 3akoHbl HeroToHA. 1

19. CBobOogHOE azieHne. Y CKOpeHue 1

cBoOoHOTO MageHus. HeBecoMocTb.
20. IlepBUYHBIi HMHCTPYKTa:K 1O oOXpaHe Tpylda Ha padoyeM MecTe. 1
JlabopaTopHasi pabora
Ne 3 «i3mepeHune yCKOpPeHUS CBOOOTHOT0 MAEHUSD).

21. Pemenue 3amay mo teme «CBOOOIHOE MTaieHHE. Y CKOPEHHE 1
CBOOOTHOTO HaIECHUD.

22. 3akoH BceMupHOro TATOTEHUS. 1

23. Pemenue 3a1au o teme «3aKOH BCEMUPHOTO TATOTCHUS». 1

24. YckopeHre CBOOOIHOTO MajeHus Ha 3eMJie U IPYTHX HeOECHBIX TeJax. 1

25. [IpsamonnHeHOE U KPUBOJUHEHHOE IBHKEHUE. 1

26. JIBr>KeHUE Tena Mo OKPYKHOCTH C MMOCTOSHHOM 110 MOJYJIFO CKOPOCTHIO. 1

27. HckyccTBEHHBIE CITYTHUKH 3€MIIH. 1

28. Pemenue 3amau no teme «/IBUKEeHHE Tena MO OKPYKHOCTH € IMTOCTOSIHHOM 1O 1

MOJIYJIIO CKOPOCTBIOY.

29. Nmnynsce Tena. MIysbe CHIbL 1
30. 3aKOH COXpaHEHHUsI UMITYJIbCa Tella. 1
31. PeakTuBHOE IBIKEHUE. 1
32. Pemenue 3anau o reMe «3aKOH COXpaHEHUS UMITYJIbCay. 1
33. 3aKOH COXpaHEHHS SHEPTHUH. 1
34. Pemenue 3a1a4 Ha 3aKOH COXpaHEHUs DHEPTUU. 1

MexaHnn4yeckue Koj1eOaHUus ¥ BOJHBI. 3BYK (16 4.)
35. KonebarenbHoe npmxenue. Ilepuon koneGanuii MasTHHKA. 1
36. Mamemamuyeckuii u NPYHCUHHBLU MATMHUKU
37. Benuuunnel, xapakTepu3sylomnye KoiedaTeaIbHOe IBIKEHHUE. 1
Ilepguunwtit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paboma Ne 4 «3asucumocms nepuooa Konedanuii
38. MAMemMamu4ecKko20 MasmHUKa om OJIUHbBL)
39. I"apmonnueckue KoneOaHusl. 1
40. 3aryxatomue kojaeOaHus. BeIHyXIeHHbIE KOICOaHMS. 1
41. Pe3sonarc. 1
42. Pacnipoctpanenue konebanuii B cpene. BoiHbL. 1
43. JlinHa BosHbL. CKOPOCTh paclipOCTPAHEHNUs BOJIH. 1
44. Pemenue 3anau o reme «/lnnnHa BosiHbl. CKOPOCTH pacpOCTPaHEHUs BOJIHY. 1
45. 36yk. Ucmounuku 38yKa. 1
46. BricoTa, TeMOp U TPOMKOCTB 3BYKa. 1
47. PacnipocTpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1




48.

OTtpaxeHue 3ByKa. 3ByKOBOW PE30HAHC.

1
49. HNuTtepdepennus 3Byka. 1
50. Pemenue 3amau mo remMe «MexaHH4ecKue KojaeOaHus U BOJTHBD) 1
5L Koumponvnasa paooma 3a 1 nonyzooue. 1
JJIeKTPOMarHuTHoOe noJie (24 4.)
AHaJIM3 KOHTPOJIbHOM padoThl U Koppekuusa Y'Y 1. 1
52. MarxuuTHoe moJie.
53. HanpasJ/ieHne TOKa M HANPaBJieHWe JUHUH €ro MATHUTHOTO MOJIS. 1
Oo0Hapy:KeHre MATHUTHOI'O TOJIA 10 €ro JeHCTBUIO HA JIEKTPUYECKHU 1
54. ToK. [IpaBuJio j1eBoii pyKHu.
55. Pemrenune 3a1a4 Ha IpUMEHEHME NIPABUII JIEBOU U IIPABOM PYKH. 1
56. MaruuTHas UHIYKIHA. 1
57. AHenenue snekmpomaznumnou uHOykyuu. Maenummuwiii nOmoxk 1
[TepBUYHBII HHCTPYKTaX 10 OXpaHe Tpyaa Ha pabodyem mecte. JlabopaTopHas 1
pabora
58. Ne § «M3y4eHue siBJIeHHS JJIEKTPOMATrHUTHON HHAYKIIUM.
59. Hamnpasnenue nnaykuuonHoro toka. IIpasumno Jlenna. 1
60. SIBrieHrEe CaMOMHTYKIINH. 1
61. Ilepemennniii anexkmpuyeckuti mox. Tpancghopmamop. 1
62. Pemenue 3amau mo reme «Tpanchopmarop. 1
63. DNEKTPOMArHUTHOE M0JIE. DIEKTPOMArHUTHBIE BOJIHBIL. 1
DnexTpoMarauTHeIe Kojebanus. KonebarenbHblii KOHTYp. [lomyuenue 1
64. AJIEKTPOMArHUTHBIX KOJIeOaHUH.
BrusiHue 3neKTpOMarHuTHBIX U31y4YEeHUN Ha )KUBbIE OpraHu3Mbl. [IpuHIHIBI 1
65. PAANOCBS3H U TEIECBUICHUS.
66. DnekTpoMarHuTHas mpupoja ceera. Matepdepenius crera. 1
67. [Ipenomienue ceera. GU3NYECKUl CMBICI ITOKA3ATENS IIPETIOMIICHMUS. 1
68. [Ipenominenue caera. 1
69. Hucnepcus ceta. Llsera ten. Cnexrporpad. 1
70. Tunel cnekTpoB. COEKTpaIbHBIN aHATIU3. 1
[Tornomenune u ucnyckaHue cBeta aroMmamu. [IpoucxoxaeHue TMHen4aTbIx 1
71. CIIEKTPOB.
[TepBUYHBII HHCTPYKTaX 0 OXpaHe Tpyaa Ha pabodyem mecte. JlabopaTopHas 1
pabora
72. Ne 6 «HaOnroieHre CIIONIHOTO ¥ TMHEHYaTOrO CIIEKTPOBY
73. Pemenue 3anaq o reMe «JIEKTPOMArHUTHOE MOJIE. 1
74. Pemenue 3amad no teme «DJIEKTPOMArHUTHOE TTOJIEM. 1
75. O06001eHre 1 cucTeMaTu3anus 3HaHUH| 110 TeMe «DJIEKTPOMArHUTHOE TIOJIEY. 1
CtpoeHue aTomMa u aTOMHOTO0 sapa (19 4.)
76. PagnoaxkTuBHOCTE. MOieI aTOMOB. 1
77. PannoakTuBHBIE IPEBPAILICHUS ATOMHBIX SIIIED. 1
78. Pemenue 3amau no teme «PaaroakTUBHBIE MPEBPAIICHUS AaTOMHBIX SIEPY. 1
79. DKCnepUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUS YACTHII. 1
80. OTKpbITHE IPOTOHA U HEUTPOHA. 1
81. CocTtaB aToMHOTrO0 si7pa. S AepHbIE CUIIBI. 1
82. OHueprus cBs3u. Jledexr macc. 1
83. Pemenue 3agau o reme «Heprus cBs3u. Jedekt macey. 1
84. Henenue snep ypana. LlenHas peaxuust. 1
Snepusiii peakrop. [IpeoOpazoBaHue BHYTpEHHEH SYHEPTUH aTOMHBIX SIEp B 1
85. ANEKTPUUYECKYIO SHEPTHIO.




ATOMHAasl JHEPreTHKa. JKOJOrn4ecKue npodaemMbl padoTbl aTOMHBIX 1

86. 3JIEKTPOCTAHIHUA.
buosornyeckoe neiicteue paauanuu. BiausiHue paanoakTHBHBIX 1
87. M3J1y4YeHHIl HA )KUBbIEe OPraHU3MbI. 3AKOH PaJIHMOAKTHBHOIO pacnaja.
88. Pemenue 3agau mo reMe «3akoH paAOaKTUBHOIO pacnanay. 1
&9. TepmosiiepHast peakiusi. 1
[TepBUYHBII HHCTPYKTaX 10 OXpaHe Tpyaa Ha pabodyem mecte. JlabopaTopHas 1
pabota
90. Ne 7 «/I3mepeHue ecTeCTBEHHOTO PaJHallMOHHOTO (DOHA JO3UMETPOM»

[TepBUYHBII HHCTPYKTaX 0 OXpaHe Tpyaa Ha pabodyem mecte. JlabopaTopHas
pabota
91. Ne 8 «M3yuenue nenenus saapa ypasa no ¢pororpadusM roToBbIX TPEKOB

[TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpyia Ha pabodeM mecte. JlabopaTopHas 1
pabota

Ne 8 «Onenka nepuojia mosypacnaaa HaxXoJAIUXCs B BO3AyX€ MPOTYKTOB
92. pacnazia ra3a pagjoHa»

[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpyaa Ha pabouem Mecte. JlaboparopHas

pabota
93. No 9 «3ydyeHue TpeKoB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusiM»
9. Oooowaronuil ypox no meme «Cmpoenue amoma u amomHo2o a0pa) 1
Crtpoenue u 3Bosonusa Beesennoii (5 4.)
96. ['eonieHTpryeckas U reTMOUEHTPUYECKAs CUCTEMbI MUPA. 1
97. CocraB, cTpoeHne u npoucxo:xaeHue CoHeYHOH CHCTEMBI. 1
Boabmue nianersl CosiHeuHOI cucTeMbl. Madgbie Tejia CoJIHeYHO 1
98. CHCTEMBI.
99. Crtpoenue, uznydenus u 3Bomtonust CoaHIa 1 3BE3/I. 1
100. Crtpoenue u 3Bostonus Beenennoil. 1
101. | Umozosasa konmponvnas padoma. 1
AHanu3 KOHTpOJIbHOU paboThl 1 Koppekuus Y'Y . O6obmenue u 1
102. CUCTEMaTH3aIus 3HaHUM 3a Kypc GU3UKH 7-9 KI1acCoB.

HlIpugpmom evioenensvt ypoxu, npoeooumvie ¢ UCnoIb308anuem ooopyoosanus yeumpa «Touka
Pocmay (OecripoBOAHOW MYNbTHIATYUK, JaTYUK aOCOJIIOTHOTO JaBJCHMs, AATYUK TEMIIEpaTyphl,
JaTYNK MarHUTHOTO TIOJISA, TaTYMK HATPSDKEHUS, TaTYUK CHIIBI TOKA, ocuuiuiorpad).







TemaTn4yeckoe NJIAHMPOBAHME C HCIIOJb30BaHHEM 000py10BaHus HeHTpa « Touka

IIpunoxenue

7 kaace Pocra»
[Tnanupyembie pe3ybTaThl 0CBOCHHS OCHOBHOW 00pa30BaTelIbHOM
MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomssoparue
> o0opynoBaHus
YuuepcasbHble yueOnsie aeiictust (YVY /)
Ne Tema OCHOBHOE IleneBas ycTaHOBKa MeranpenmeTHbie
/n CoJIepIKaHue ypoka [IpeameTHBIC Pe3yIbTaTHL: JTIHYHOCTHEIC
Ppe3yibTarhl PETYIIATHBHEIE, —
KOMMYHUKaTHBHBIE,
TI03HABATEIHHBIC
®dusznka u pu3UIecKre METOIbI U3YICHUS MPUPOIBI (5 4.)
1. | JlabopaTopHasi padoTa IIpaBuia noss- Hayuuts u3mepsrtp YMeTb: u3mepAarhb PerynarusHnele: mia- CamocTtosTenbHOCTh B | JIMHelKa, JieHTa
Ne 1 30BaHUs JINHEHKOMH, JUTUHY TIPU TIOMOIIN JUTUHY TIPU TIOMOIIN HHUPOBATh CBOU IPHOOPETEHUH HOBBIX | MepHasi, i3MepH-
M3MEPHUTETEHBIM JIMHEWKH, 00BEM JINHEWKH, 00BEM IEUCTBYUSA B 3HAHHUI 1 TeJbHbIH
UTUHIPOM KHUJIKOCTH MPU JKUJIKOCTH B COCY/JIC COOTBETCTBUH C MPAKTHYCCKUX MITHHIP,
(MeH3ypKO# )1 MTOMOIIY MEH3YPKH, TPY TIOMOIIU MOCTABJICHHOM 3aaucit YMEHHUIA TepMOMeTp,
TEPMOMETPOM. 3aMKCh | TEMIIEPATYPy Teja IpH MEH3YPKH, U YCIIOBUSIMU €€ IATYNK
pe3ynbTara MTOMOIII TEPMOMETpPA, | TEMIIEpaTypy Tena mpu peann3aryy. TeMnepaTyphbl
U3MEPCHUN. 3aIUCHIBATH pe- MOMOIIU TEPMOMETPA; Ilo3HaBaTebHBIE:
OnpenencHre 3yJIBTATHI C YIYETOM 3aIUCHIBATh PE3yIbTAT OCYIIECTBISATh
MOTPEITHOCTH MOTPEITHOCTH B BHJIC TaOJIHIIBL; (bukcamnuro
U3MEPEHU. A3MEPEHUS (hopMyIHpOBaTH nHpopmanmu 00
Jlabopatopnas paboTa BBIBOJI O BBITIOJTHEHHON OKpYXKaIoIIeM MUPE C
Ne 1. «3mepenue pabore u IIOMOILIBIO
JUIMHBL, 00beMa 1 aHAJIU3UPOBaTh uHctpymentoB U KT.
TEMIIEPATYPhI TEJIa MOTYYCHHBIC KomMmyHHKaTHBHBIC:
pe3yIbTaThI OpraHH30BbIBATH
yaeOHoe
COTPYIHHYECTBO H
COBMECTHYIO
JIEATEIILHOCTD C
YUUTEIEM U
CBEPCTHUKAMU;
paboTathb

WHIMBHIYaJIbHO U B
rpymnre




[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomssoparue
= o0opymoBaHuUs
YuuBepcansHble yaeOnsle neiictus (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC pe3yIbTaThL: TIHYHOCTHEIC
Pe3yIbTaThI pEryJsITUBHEIE,
PE3yIBTATHI
KOMMYHHKATHBHBIC,
TI03HABATEIHHBIC
[TepBoHaUYaNBbHBIE CBEJICHUS O CTPOCHUH BelecTBa (5 4.)
JBH:KeHHe MOJIeKY.I. BpoyHoBcKoe CdopmupoBath 3HaTh: olpeesieHNe PerynaruBHbIe: YOexxIEeHHOCTD B KomnsioTep,
Auddy3us. JIBIDKEHHUE. XapakTep 3HAHUS O ABMKCHUH TeMIIepaTyphl, YUUTBIBATh BBIJEIICHHbBIE BO3MOKHOCTH MUKPOCKOII
®DpoHTANBHA JIBYDKCHUS MOJICKYJI. MOJICKYJI, SIBIICHUU C/IMHHUIIBI €& YYUTEIIEM OPHCHTUPEI MIO3HAHHUS OMOJIOrHYeCKHid,
JaGopaTopHas CpenHsisi CKOpOCTh muddy3um. HM3MEPCHUS, JICHCTBUS B HOBOM TIPUPOJIBI KaIuis
padora JBIDKCHUS MOJICKYII. Hayunts: HabmromaTh 0003HaYCHHE; y4eOHOM MaTepuaje B MOJIOKA,
Hduddysms. U OOBSICHSTD SIBIICHHE oTIpeNieIICHNE SIBJICHHUS COTPYIHHYECTBE C pa30aBJIeHHOTO
duddysns B razax, mddysum; nudGy3un. YUUTEIEM. BO0i
JKHUITKOCTSIX OOBSCHSATH YMeTh: IPUBOAUTH Ilo3HaBaTebHBIE:
1 TBEPJIBIX TENax. 3aBUCHMOCTH CKOPOCTH TIPUMEPHI SBIICHUH, OTIpEeNIeNATh MOHATHS,
3aBUCHMOCTh TEIUIOBOTO IBIDKCHUS | OOBSACHSITH Pe3yIIbTaThI yCTaHaBJIMBAThH
CKOPOCTH MOJICKYJI OT IKCIIEPUMCHTOB, aHAJIOTUH;, IOHUMATh
muddy3un ot TEMIIEPaTyphI TIOJITBEPIKAAIOIINX Pa3IHYMSI MEXKTY
TEMIIEPaTyPhI Tena; OOBSICHAT JIBIDKCHHC MOJICKYIT, HCXOJHBIMU (DaKTaMU U
tena. Cpenusist OTIIMYHUEC TIOHSITUI OIHCHIBATH SIBJICHHE TUIIOTE3aMU JUTS UX
CKOPOCTH TEIJIOBOTO cpenHel CKOpoCTH i dys3un, 0OBACHAT 00BSICHEHNS,
JIBIDKCHUS MOJICKYT M | TEIJIOBOTO JABHKCHUS pa3HUIly IPOTEKaHUS TEOPETHYECKUMHI
TeMIrepaTypa MOJICKYJT muddy3nn npu MOJIEIISIMU
Tena. OT HOHSATHS CPEeTHEN Pa3JIMYHBIX TEMITCpa- U peabHBIMU
®dpoHTanbHAS CKOpOCTH Typax U B Pa3IMIHbIX o0beKTaMu
nabopaTopHas MEXaHHMIECKOTO arperaTHpIX
pabora «Habmronenne TIBIKEHUS COCTOSIHUSX
OPOYHOBCKOTO MaTepHAIFHON TOYKU
JIBUDKCHHSD
Bsaumopetricteue Ten (22 4.)
Macca Tena. Macca u e¢ eUHULIBL. HayuuTts: YMeTs: IpuBOAUTH PerynsatuBHble: CaMOCTOSTENBHOCTD B Ha0op Teu
JlaGopaTopHas padoTa M3mepenne macchl. aHAI3UPOBATh TIPUMEPHI TeI IUTAaHUPOBATh CBOU MIPUOOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 3 PriuaxkHbie BeChI. YCTPOUCTBO U pa3IMYHOM Macchl; JIEHCTBUS B 3HaAHUW U 3JIEKTPOHHbIE
JlaGoparopnas paboTa TIPUHIUT ACHCTBUS HM3MEpSITh Maccy Teja ¢ COOTBETCTBHUH C TIPAaKTHYCCKIX BeChI
Ne 3. «Mzmepenne PBIYAKHBIX BECOB; TTOMOIIBIO BECOB; MOCTaBJICHHOM 3a1auei YMEHUH
MAaccCHI TeJa Ha HU3MEpPSITh MacCy Tella; | CpaBHUBATH MACCHI TEJ 1 YCIIOBHSIMH €€
SJIEKTPOHHBIX BECAX)» TIPEACTABISATH W3 Pa3IIMIHBIX pea3aIim.
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomssoparue
= o0opymoBaHuUs
YuuBepcansHble yaeOnsle neiictus (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC pe3yIbTaThL: TIHYHOCTHEIC
Pe3yIbTaThI pEryJsITUBHEIE,
pe3yIIbTaThI
KOMMYHHKATHBHBIC,
TI03HABATEIHHBIC
pe3yIbTaThI BEIIECTB OJTHOTO Ilo3HaBaTebHBIE:
M3MEpEHUH B BUIIE 00BEMa, M3 OTHOTO OCYIIECTBISATh
TabNuIl;, HAOII0AaTh U BEILECTBA Pa3HOTO (bukcamuro
HU3MEPSTH B MPOIIECCE 00BeMa; nHpopmanuu 00
IKCTIEPUMEHTAIIBHOM (opMyTHpOBaTH OKpPY’KaIoIIeM MHpPE C
JIeSITeNbHOCTH BEIBOJ] O BHITIOJTHEHHOH TTOMOTITHIO
pabote nacTpymenToB U KT.
KomMmyHHKaTHBHBIC:
OpraHM30BHIBATH
yuebHoe
COTPYIHHYECTBO H
COBMECTHYIO
JEATEIIEHOCTD C
YUUTEIEM U
CBEPCTHUKA-MIT;
paboTathb
WHIWBHYaJbHO U B
Tpyrmie
4. | IlmoTHOCTh BemecTBa. | JlabopaTopHast paboTa HayuuTs: YMeTb: HaXOUTh PerynaruBHbIe: CaMOCTOSTENTHLHOCTD B Ha6op Tea
JlabopaTopHasi padoTa No 5. «M3mepenue 3KCTIEPUMEHTAILHO IJIOTHOCTH TBEPJIOTO IJIAHUPOBATH CBOU MIPUOOPETEHNH HOBBIX Pa3Hoi Macchl,
Ne § TUTIOTHOCTH BEUIECTBA | OIPEHENSTh ITIOTHOCTD TeJa C MOMOIIBIO JIEHUCTBUS B 3HaAHUW U MeH3ypKa,
TBEPIIOTO TEa» BEIIECTBA TBEPAOTO BECOB U MCH3YPKH; COOTBETCTBUH C MPAKTUYCCKUX JJIeKTPOHHBIE
TeJa; IPECTABISATh 3aIUCHIBATh MTOCTABJICHHOW 3a1a4ei YMEHHUIA BeCHI
Pe3yIbTaThI pe3yIbTaTHI B BUZIE 1 YCIIOBHSIMH €€
M3MEpEHUH B BHIEC TaOJIHITEL; pea3aIum.
TalHI (dhopMyITUpOBaTh Ilo3HaBaTebHBIE:
BBIBO/I O BBHITTOJTHCHHOM OCYIIECTBISATh
pabote u pe3yapTaTax (ukcarmro

C y4eTOM
MOTPEIIHOCTH
H3MEPEHHSI;
MIPECTABIIATH

nHpopmanuu 00
OKPYXKAaIOIIEM MHUpPE C
TIOMOIIBIO
uHctpymentoB U KT.
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

nabopaTopHas pabdora.

YIIPYTOCTH OT
YAJIMHEHUS TENa.
JKecTKOCTh IPYKUHBI.
3axoH I'yka.

®poHTaNbHAS

3HAHMS O CUJIC
ynpyroctu. Hayunts
HCCIIEA0BATD CBA3h
MEX]ly CUIION
YIPYTOCTH,
BO3ZHMKAIOUIEH MpU

CHJIBI YIIPYTOCTH.
YMmeTs:
(hopMypoBaTh 3aKOH
T'yka, paccuutbiBaTh
MOJTYJIb CHITBI

ynpyrocty;

YUYUTHIBATH BBIJICICHHEIC

YAUTENeM OPHEHTUPEI
JNIEUCTBUS B HOBOM

y4eOHOM MaTepuaje B
COTPYJHUYECTBE C

YUHUTEIIEM.

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomssoparue
= o0opymoBaHuUs
YuuBepcansHble yaeOnsle neiictus (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC pe3yIbTaThL: TIHIHOCTHBLC
Pe3yIbTaThI pEryJsITUBHEIE,
pe3yIIbTaThI
KOMMYHHKATHBHBIC,
TI03HABATEIHHBIC
rpagpuyecKu KomMmyHHKaTHBHBIC:
3aBHCHMOCTB MaCCHI OpraHM30BHIBATH
TeNa OT ero o0bEMa yueOHOe
TUTSA pa3IMIHBIX COTPYIHHYECTBO H
BEIIIECTB COBMECTHYIO
JEATEIIEHOCTD C
YUHTEIIEeM U
CBEPCTHUKA-M;
pabortaTth
WHWBHYaJbHO U B
Tpyrmie
5. PaBHOzelicTByOIIAs CrnoxeHue Cui. CdopmupoBatsb 3HaTb: olpeaesieHue PerynstuBHbIe: CaMOCTOSITEIEHOCTD B ITarus, peryar,
cuna. CrnoxeHue Cuil. PaBHozelcTByIOIIAS 3HAHUA O paBHOICHCTBYIOIICH YUYUTHIBATH BBIACICHHBIC | MPHOOPETCHUH HOBBIX JIUHEWKa, JBa
®poHTanbHas cun. CinoxeHue cui, paBHOJEHCTBYIOIIEH CHJL. YYUTEIIEM OPHCHTUPEI 3HaHUI U OJTMHAKOBBIX
nabopaTopHas pabota JIeHCTBYIOIIUX BJIOJIb CHIL YMeTb: HaXOUTh JICHCTBUS B HOBOM MPAKTUYCCKUX rpys3a, aBa Ojo0Ka,
OJHOU TIPSIMOH. Hayuuts: cknansiBaTh PaBHOJEUCTBYIOILYIO y4eOHOM MaTepuaje B YMEHUH HUTH
®poHTanbpHAS BEKTOPBI CHIL, CHUJL, IEUCTBYIOIIMX IO COTPYJHUYECTBE C HepacTsLKUMas,
naboparopHas JEUCTBYIOILUX BJOJIb OJIHOM MPSIMOI; YUUTEIIEM. JnHelKa
pabota «[IpaBuia OJTHOW MPSIMOIA; n300paxaTh Ilo3HaBaTebHBIE: U3MEpUTEIbHAS,
CJIOKEHUSI CHID) onpenensiTh rpagpuyecKu OTIPENICISATh TOHATHS, JITHAMOMET]
PaBHOCHCTBYIONIYIO PaBHOCHCTBYIONIYIO HCTOJIb30BaTh 3HAKOBO-
CHII, HCTIONIB3Y S cHI CHMBOJIMYECKHE
TPaBUIIO CIOKEHUS CpEJICTBa, B TOM YHCIIE
cHun MOJENIU U CXEMBI JUIst
pemeHns 3a1a4
6. | Cuna ynpyroctu. 3aKoH Cuiia yrpyrocru. CdopmupoBatb 3HaTb: olpeaesieHue Perynarusnbie: CaMOCTOSITENHLHOCTD B Ilratus c
I'yka. ®ponTansHas 3aBUCHMOCTh CUJIBI

MPUOOPETEHUH HOBBIX
3HAHUHN 1
TIPaKTHYECKUX
YMEHUH

KperexxoM, Habop
MIpY>KHH, HAOOP
Tpy30B, JTUHEHKA,
JIMHAMOMET]
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

JUHAMOMETPOM;
HaOJIro4aTh U
H3MEPSTh B IpoLiecce

YOPYTOCTH 1 Beca ¢
TIOMOIIIBIO
JIMHAMOMETPA,;

peanu3anym.
Ilo3HaBarenpHBIC:
BJIAJICTh PSIOM OOIIIX

Hcnonws3oBanue
MIPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus (B coorBeTcTBUU ¢ PI'OC)
= o0opymoBaHuUs
YHauepcaybHblie yueOnble aectust (YY)
Ne Teva OcHoBHOE LeneBas ycraHoBKa MertanpenmeTHble
n coziepKaHne OKa IMpenmerHbie €3yJIbTaThl:
P M P pesy JImaHoCTHBIE
pe3ynbTaThl peryJIsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
MI03HABATENbHbIC
nmabopatopHast paboTa | ynpyroi pedopmaruy, n300paxaTh Ilo3naBarenbHbIE:
«3mepenne U YIJIMHEHUEM Tena rpadu4ecKu Cuity OIpeNeNATh MOHATHS,
3aBUCHMOCTH CHIIBI YIPYyrocTu HCIOb30BaTh 3HAKOBO-
YIPYTOCTH OT CHMBOJINYECKHE
nedopmanuu CPEACTBa, B TOM YHCIIE
TIPY>XKHHBD) MOJIETH ¥ CXEMBI JUTA
peieHus 3a1a4
JlabopatopHas padora | JlabopatopHas paborta CoopmupoBats 3HaTh: yCTPOUCTBO U PerynsatuBHble: CaMOCTOSTENBHOCTD B Junamomertp ¢
Ne 6 Pemienne 3aga4 Ne 6. 3HaHMs 00 yCTpOWCTBE HPUHINI JeHCTBUS IIJIAHUPOBATh CBOU PUOOPETEHUH HOBBIX npeaeioM
«I'pamynpoBaHue Y IPUHIIUIIE IEHCTBUS JIMHAMOMETpA. JIEHCTBUS B 3HaAHUW U u3mepenus 5 H,
TPY>KHHBI A JMHAMOMETDA. YMeTh: U3MEpATH COOTBETCTBHUH C MPaKTUYECKUX NPYKHHBI HA
U3MEPEHUE CUIT Hayuuts: u3mepsarts MOJTyJIH CHUJIBI MOCTaBJIEHHOH 3aaueil yYMEHUH ILUIAHIeTe, FPY3bl
JUHAMOMETPOMY. MOJYJIb CUJIbL TSYKECTH, CUJIbL U YCIIOBUSIMHU €€ Maccoii mo 100 r
Pemenne 3anau

IKCIIEPUMCHTAITBHOM CTPOUTH rpauKH MPUEMOB PEIICHHUS
JIeSITeNbHOCTH; 3aBACHIMOCTH CHIIBI 3a1ayq.
TIPE/ICTABIIAT TSOHKECTH OT MACCHI, KommyHmKaTHBHBIE:
Pe3yIbTaThI CHITBI yIIPYTOCTH OT OpraHM30BHIBATH
W3MEpEHUil B BHsIE YAJIAHEHUS yaeOHOE
TalHI COTPYIHHYECTBO H
COBMECTHYIO
JIEATEIILHOCTD C
YUHTEIIEeM U
CBEPCTHUKAMU;
pabortath
WHIUBUAYAIBEHO U B
Tpyrmie
Tpenue B mpupojie u IIpumeps! BusHUA Hayunts: 00BSCHATE 1 YMeTh: onpenensaTh PerynaruBnsie: CaMOCTOSITETIHHOCTD B JlepeBsiHHBIN
TEXHUKE. TPEHMSI Ha IPOLIECCHI, [IPUBOJUTH IPUMEPHI KOX(PHUIHIEHT TPEHUS IUIAHUPOBATH CBOU MIPHUOOPETEHNH HOBBIX Opycok, Habop
Jlaboparopnas pabora MPO-UCXOSIINEC B MOJIOKUTEIHHOTO U CKOJIBXKCHHUS TIPU JICHCTBUS B 3HAHUU U IpY30B,
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomssoparue
= o0opymoBaHuUs
YHauepcaybHblie yueOnble aectust (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC pe3yIbTaThL: TIHYHOCTHEIC
Pe3yIbTaThI pEryJsITUBHEIE,
PE3yIBTATHI
KOMMYHUKATHBHBIC,
TI03HABATEIHHBIC
Ne 7. MIPUPOJIC U TEXHHKE. OTPHUIATEIIEHOTO TIOMOIIH COOTBETCTBHH C MPAKTHYCCKUX MeXaHHYeCKas
Jlabopatopnas paboTa BIIMSHUS TPEHUS HA JIMHAMOMETpA; MIOCTABJICHHOW 3aauei yMEHUH CKaMbs,
Ne 7. «3mepenuie MPOIIECCHI, IPO- CTPOUTH rpapuK U YCIIOBUSIMU €€ JTUHAMOMETP
CHITBI TPCHUS HCXOJIAIINE B IPUPOJC 3aBUCHMOCTH CHIIBI peanm3arim
CKOJIBKCHHUSD) 1 TEXHUKE; H3MEPATh TPEHHUS OT CHIIBI [lo3naBarenbHBIE:
KO3 PUIMEHT TPEHUS HOPMAJTLHOTO OCYIIIECTBIIATH
CKOJIBKEHHST; JTABIICHUS (ukcanuro
HAOJIOATh U uHpopManuu 06
HU3MEpSTH B Iporiecce OKPY’KaIOIIeM MHPE C
IKCIIEPUMCHTAITBHOM TTOMOIIIBIO
JIesITEIIbHOCTH; nactpymentoB M KT
CpaBHHUBATh, 0000IIATH KoMMyHHKaTHBHBIE:
Y IeNIaTh BBIBOJIBL, OpTaHU30BHIBATH
MPE/ICTABIT yueOHOe
pe3yIIbTaThI COTPYTHUYIECTBO U
U3MEepeHuil B BUzie COBMECTHYIO
TalmI JIESITEILHOCTD C
YUHTEIIeM U
CBEPCTHHKA-MU;
paboTaTh
WHIUBUAYAIBEHO U B
rpyrre
JlaBneHue TBEpAbIX Tel, XKuAKOCcTel 1 ra3os (18 u.)
9. JaBnenne JlaBrieHue TBEpABIX CoopmupoBats 3namp: onpeaeneHus Perynsatusnsle: y4u- Pa3Burue noszxasa- JlaTuuk naBie-

JKM/IKOCTei U ra3oB.
3akon ITackaJsi.
DpoHTAJbHASA
JadopaTopHasi padora

ten. JlaBnenue rasa,
€r0 3aBHCUMOCTB OT
TeMIepaTyphl 1
o0béMa rasa.
Ilepenaua naBieHus
ra3amu 1
KUAKOCTSAMU. 3aKOH
ITackanns.

3HAHMS O JaBJICHUH
JKHJIKOCTEH M ra3os,
3akoHe [lackass.
Hayuuts: HabmonaTh
SIBIICHUE TIepeIadn
JTABJICHUS YKHIKOCTSI-
MU; OOBSCHATH
3aBUCUMOCTh

JIaBJICHUS, TUIOTHOCTH,
CHJIBI, UX 0003HAYEHUS
1 €IAHUIIBI
HU3MEPCHUS; TIPUIUHY
JIaBJICHUS Ta3a; 3aBH-
CHMOCTB JIaBIIEHUS OT
TEMIIEPaTyphbl, IUIOT-
HOCTH; JOPMYITUPOBKY

TBIBAThH BEIJCICHHEBIC
YUIHUTEIIEM OPUSHTUPHI
JICHCTBHS B HOBOM
y4eOHOM MaTepuaje B
COTPYIHHYECTBE C
YUHTEIJIEM.
Ilo3HnaBareabHbBIE:
OTIPEIENIATD MOHSTHSA,

TEJNBHOTO UHTEpECca K
¢duznke

HHs, ITATUB, pa-
004asi EMKOCTD,
TpyOKa, InHelKa
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

HUcnonb3oBanue
MIPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus (B coorBeTcTBUU ¢ PI'OC)
= o0opymoBaHuUs
YuuBepcansHble yaeOnsle neiictus (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme OKa [IpenmeTHBIC €3yIbTATHI:
P M P pesy JInuHocTHBIE
Pe3yIbTaThI pEryJsITUBHEIE,
PE3yIBTATHI
KOMMYHHKATHBHBIC,
TI03HABATEIHHBIC
®poHTanbpHAS JIABJICHUS Ta3a OT 3akoHa [Tackas. HCIIOJIb30BaTh 3HAKOBO-
mabopaTopHas paboTa | TeMIepaTypsl 1 Ymemo: onmcrBaTh CHMBOJTMYECKHE
«3axon [Tackans. KOHLICHTPAI[HH €ro SIBIICHHE JTABJICHUS Ta- | CPEICTBA, B TOM YHUCIIC
OnpeneneHne MOJIEKYIT; 3a Ha OCHOBE TIOJIOKE- | MOJIENH U CXEMBI JUIS
JIaBJICHUS )KUIKOCTH» | aHAM3UPOBATh U aniit MKT; 00OBsCHITH peleHus 3a1a4
OOBSICHATH SIBJIICHUS C 0COOEHHOCTH Tiepea-
HCTIONIb30BAaHIEM YH TaBJICHUS JKUIKO-
3akoHa [Tackans CTSIMH U Ta3aMH Ha OC-
HOBE I10JIOKEHUI
MKT; npuBoauTh
TIPUMEPEHI,
WITFOCTPUPYIOIINE 3a-
KoH [Tackans
10. JlaGoparopnast pabora | JlaboparopHnas pabota | Hayuuts usmepsrsb PerynsTuBHbIE: CaMoCTOATENBHOCT B | JIUHAMOMET,
Ne 8. Ne 8. «M3amepenue BBITAJIKUBAIOLTYIO IUIAHUPOBATH CBOU NPUOOPETEHUH HOBBIX | IIITATUB
. - . o N
BBITAJIKABAIOIICH cUIy YMemb: OBOTHTH JieficTBUS B 3HaHUH U YHHBEpCAILHBIH,
CHITBD SKCIIEPHMEHT 110 06- COOTBETCTBHI © 5 NPAKTHYECKHX MEpPHBIN IITHHIIP
HAPYIKEHHUTO BBITAJKH- [IOCTABJICHHOM 3a7auell | yMeHui (MeH3ypka), rpy3
. 1 YCIIOBUSIMH €€ TAHAPUIECKUI
BaIOIICH CHIIBI, BBISB- Y LUITHHAD
JCHHIO 3aBHCHMOCTH pea3aIim. U3 CTajm, Ipy3
.| llozHaBaTenbHBIE: OUTAHIPAIECKUHA
Monynst Fy oT px 1 Vr
3AMHCHIBATE PE3YIBTA- OCYIIECTBIATh W3 aJIIOMIHHAEBOTO
(bukcauro CILIaBa, HUTh

TBI U3MEPEHHH B BHIIE
TabIuUIL, POPMYIHPO-
BaTh BBIBOJ] O BBITIOJI-
HEHHOH paboTe u pe-
3yJIbTaTax ¢ y4eToM
MOTPEITHOCTH U3Me-
peHust

nHdopmannu 06
OKpY’KalolleM MUpe ¢
HOMOILBEO
nHctpymenToB U KT.
KomMmyHuKaTHBHEIE:
OpraHU30BBIBATH
yaebHOe
COTPYIHHYIECTBO U
COBMECTHYIO
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

HUcnonb3oBanue
MIPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus (B coorBeTcTBUU ¢ PI'OC)
= o0opymoBaHuUs
YHauepcaybHblie yueOnble aectust (YY)
No Teva OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme OKa [IpenmeTHBIC €3yIbTATHI:
P P P pesy. JInuHocTHBIE
Pe3yIbTaThI pEryJsITUBHEIE,
PE3yIBTATHI
KOMMYHUKATHBHBIC,
TI03HABATEIHHBIC
JIESITEITBHOCTD C
YYUTEIEeM U
CBEPCTHUKAMU;
paboTtaTh
WH/IVBUIYAIbHO U B
rpyIme
11. | Jlaboparopuas pabora | JlabGoparopuas pabota | CopMupoBaTh 3nams: yenosus, npu PerynsaTUBHEIE: TI1a- CamocrositensHOCTE B | JInHamMomerp,
Ne 9. Ne 9. «M3yuenue 3HaHUs 00 YCIOBUIX KOTOPBIX T€JIO TOHET, HUPOBATh CBOU JIeH- IPHOOPETCHNUH HOBBIX | LITATHB YHUBEP-
YCIOBMHU INIABAHMA | prapanps Tena. BCILIBIBAET, ILIABAET CTBHS B COOTBETCTBUM ¢ | SHAHHM U CaJIbHBIN, MEP-HBIM
Tena» Hayunrs: BHYTPH WIH OCTaBJICHHOM 3anaueii | PAKTHICCKHIX LHITHADP
\ YMEHUI (MeH3ypKa), Tpy3
paccUnTHIBATEL Ha MOBEPXHOCTU U YCIIOBUSIMH €€ N
UTHHPUAYICCKUIA
BBITAJIKABAIOIITYIO KHUTKOCTH. pea3aum.
v U3 CHCIHATBHOTO
CHUITY ¥ CHITY TSDKECTH; ‘Memb.: TIPOBOJIUTH KOMMyHHKaTHBHBIE: IIACTHKA, HHTS,
HCCIICA0BATh YCJIOBUA OKCIICPUMCEHT I1O OpraHu30BBIBATH IIOBapeHHas Collb,
TUTABaHUS TEIa; MIPOBEPKE YCIOBHUI yue6HOE Nag0uKa s
OOBSICHATH TMIPUYHAHBI IJIaBaHUA TEJI; COTPYAHUYECTBO U TepEeMCIINBAHN
IUIaBaHUS TEN 3alMChbIBATH COBMECTHYIO
PE3YNbTATEI B BUIC JIESATEITBHOCTD C
TabIHILBI, YUHTEIIEM H
opmyupoBaTh CBEPCTHUKAMU;
BEIBOJ] O BHITIOJTHEHHOH paGoTath
paboTe u pe3yiapTaTax VHMBH/IYabHO U B
C y4EeTOM rpyrine
MIOTPETTHOCTH
Pabota n mouHocts. Dueprust (15 4.)
12. JlaGopartopHast paboTa I[a6opaTopHas{ pa60Ta Hayuuts: HaO0II0aTh, Ymems: CO6I/IpaTL PerynstuBHbie: mia- CamocrosiTenbHOCTh B | Polyar ¢ kperuie-

Ne 10

Ne 10. «M3yuenue yc-
JIOBHSI PAaBHOBECHSI
phraaray»

U3MEPATH U 0000111aTh
B IIPOLIECCE DKCIIE-
PUMEHTAIBHOU
JeATeIIFHOCTH;

YCTaHOBKY I10 OIHUCa-
HUIO, POBOJIUTH IKC-
MIEPUMEHT IO NPOo-
BEpKE yCIIOBHUS PaB-

HUPOBATh CBOU JEH-
CTBUS B COOTBETCTBUHM C
IIOCTaBJICHHOM 3aJadeit
1 YCIOBHSIMH €¢

NPHOOPETEHUH HOBBIX
3HaHUIl U MpaKTHye-
CKUX YMEHUI

HUSIMH 1JI5 TPY30B,
Habop IPy30B 110
100 r, nuHaMoMeTp
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[Tnanupyemsble pe3ysnbTaThl OCBOCHHUS! OCHOBHOM 00pa3oBaTeIbHOM

MIPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus (B coorBeTcTBUU ¢ PI'OC) Hcnoms3oBanie
YuuBepcansHble yaeOnsle neiictus (YY) obopynosanus
HJ\/(Q Tema OcHOBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
i coziepKaHne OKa €/IMETHBIE €3yJIbTaThl:
P P p123yanaTLI pgl“yJ}';HTI/IBHLIe, JliroctHbie
KOMMYHHKaTHBHEIE, pesyIIbTaTe!
MI03HABATENbHbIC
CHCTEMaTH3HpOBaTh U | HOBECHS phlyara; peanu3anuy.
00001maTh 3aUChIBATh PE3yIb- ITo3HaBaTenbHbIE:
HOJTy4YEeHHbIE 3HAHUS; TaThl B BUZE TaOJIMIBI, | OCYIIECTBIATH (hUKCa-
HpPEeACTABIATh (opmynupoBaTh LU0 MH(pOpMAIHU 00
pe3ysbTaThl 13- BBIBO/] O BBINOJHEHHON | OKpPY>KaIOLIEM MHPE C
MEpEeHUi B BUsIE pabore u pe3yipTarax | HOMOLIBIO HHCTPY-
Tl C y4€TOoM menToB U KT.
MOTPELTHOCTU KoMmyHMKaTHBHEIE:
HU3MEpEHUs OpraHu30BbIBATH
y4deOHoe
COTPYIHUYECTBO U
COBMECTHYIO
JIESITENIbHOCTD C
yUHUTENIEM 1
CBEPCTHHKA-MU;
paboTaTh UHIUBH-
JlyaJbHO W B TPYIIE
13. IIpumenenue npasuna Bbnoxk. ITonBuxHbI 1 CoopmupoBats 3HaTh: YTO TaKOE PerynsatusHbIe: CaMOCTOSTENBHOCTD B IoasrkHbIA 1

PaBHOBECHSI pbIdara K
610Ky. «30510TOE
MPaBHJIO» MEXaHUKH.
®poHTanbHAs
naboparopHast paboTa

HETIOBIDKHBIN OJOKH.
PaBencrBo paboT npu
UCTIONB30BaHUU
HPOCTBIX
MEXaHH3MOB.
«30JI0TOC TIPABUIIOY
MEXaHHKH.
®poHTanbHaAs
JabopatopHas paboTa
«3yueHue
HOABHXHBIX H
HETIOABIKHBIX

3HAHMS O BBIMTPHIIIE
cw1. Hayuuts:
HCCIICI0BATh MPUYHHBI
HEBO3MOXXHOCTHU
BBIMIPHIIIA B CHJIC B
HETIOIBIKHOM OJIOKE 1
BBIMTPBIIIA B CHIIE TIPH
HCIIOJIL30BaHHUS
MO ABMKHOTO OJI0KA;
BBIYUCIISATE 3HAUYCHUS
(hU3UYCCKHUX BEIMYVH,
HCTIOJNB3YS «30JI0TOE

BEIMTPBINI B CHJIE,
aBaeMBbIi
ITOJIBUXKHBIM OJIOKOM.
YmMmerts:
(dopmynupoBaTh
«30JI0TOE TIPABHUIIO»
MEXaHUKH

YYUTHIBATH BBIACICHHEIC
YUUTEIEM OPUEHTUPBI
JIEHCTBHS B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUHUTEIIEM.
Ilo3HaBaTenpHBIC:
OTIPEJIEIISATh MOHSTHS,
HCIOJIH30BaTh 3HAKOBO-
CHMBOJINYECKHE
Cpe/CTBa, B TOM YHCIIE
MOJENIH U CXEMBI IS

MIPHOOPETEHNN HOBBIX
3HAHUNA U
MPAKTHYCCKUX
yYMEHUH

HETIOABM>KHBIN
6110KM, HAbOP
IPY30B, HUTb,
JIUHAMOMETD,
ITaTUB, JIMHEHKA
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[TmaHupyemble pe3ybTaThl 0CBOCHHS OCHOBHOW 00pa30BaTelIbHOM
MIPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanus (B coorBeTcTBUU ¢ PI'OC)

YuuBepcansHble yaeOnsle neiictus (YY)

Hcnonn3oBanne
o0opymoBaHuUs

Hl‘j'e Tema OcHoBHOE IleneBas ycTaHoBKa . MeranpeaMeTHbIe
I colepKaHue oKa €IMETHBIE €3yJIbTaThI:
P P pIe)SYHI)TaTBI pSFyJ};HTI/IBHLIe, lminocTabie
KOMMYHUKaTUBHbIE, PESYILTATHL
[103HABATENIbHbIE
OJI0KOBY NIPaBUIIO» MEXaHUKH pelieHus 3a1a4
14. JlaGopaTopras pabora JlaGoparopHast pabota | Hayuurts: usmepsrs Ymemuw: cobupars PerynsaTtuBHbIe: ma- CamoctostensHocTh B | lllTatus, MmexaHu-
Ne I1. Ne 11. «3mepenue KIII HakOHHOM TUI0- | YCTaHOBKY IO OIKCa- HUPOBAThH CBOM JIEH- MIPUOOPETEHNH HOBBIX | YeCKas CKaMbs,
KITJI npu nogpéme CKOCTH; HaOJIOAaTh, HUIO; POBOAUTH IKC- CTBHS B COOTBETCTBUU C | 3HAHUWI U PaKTHYe- OpYCOK C Kpro4-
TeJa M0 HAaKJIIOHHOU H3MEPATH M 00001aTh | MEPUMEHT 110 ONpeie- MIOCTABJICHHOM 3aauei CKHX YMEHUH KOM, JINHEIKa,
TIJIOCKOCTH» B IIPOLIECCE IKC- nenuto KITJI npu U YCJIOBHSIMH €€ Ha0O0p TPY30B,
NepUMEHTAITLHON noabEMe Tesa 1o Ha- peanu3anyu. JTUHAMOMETP
eI TSIILHOCTH; KJIOHHO# TIIIOCKOCTH; Ilo3HaBaTenpHBIC:
CHCTEeMaTH3UPOBATh M | 3alHCHIBAaTh pe3ybTa- | OCYIIECTBITH (PHKCa-
000011aTH MOITY- THI I3MEPEHUH B BUJIC uto uHpopMaru 0o
YEHHbIE 3HAHUS; TabIUIE; HOopPMyITH- OKpYXKaroLleM MUpPE C
NIPENCTABIAT pOBaTh BBIBOJ O BbI- [IOMOILBIO UHCTPY-
pE3yJbTaThI U3- TTOJIHEHHOU paboTe 1 mentoB U KT.
MEpEHUI B BUzE pe3ynbpTarax ¢ yuetoM | KomMMyHHMKaTHBHBIE:
TabmHIT [IOTPEIIHOCTH U3Me- OpraHHU30BbIBATH
peHus y4ueOHOE COTpy-
HUYECTBO U COBMECT-
HYIO JESITEIbHOCTD C
YUUTEJIEM U CBEP-
CTHHKaMH; paboTaTh
MHIUBUAYAIbHO U B
rpyIme
8 knacce
Ne OCHOBHOE Tlenenas ycTaHOBKS [Tmarupyemble pe3ynbTaThl OCBOSHHUS OCHOBHOW 00pa30BaTeIbHOM M CIOb30BAHNE
Tema MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus (B cootBeTcTBHU ¢ PI'OC)
/1t coliepKaHue ypoka 00opymoBaHUSA

TIpeameTHbie

YHuBepcanbHbie yueOnble aeiicteus (YY)
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pe3yabTaThl MeranpenmeTHbIe
PE3yJIBTATEL: JlnunocTHBIE
PETyISITUBHBIE, pesyNBTATHI
KOMMYHUKaTHBHBIE,
MI03HABATENIbHbIE
Temnossle siByenns (15 4.)
TenJoBoe TennoBoe IBUKEHUE. Cdopmuposath 3HaTb: OIpE/CICHHE PerynsatuBHbIE: PasButHe JlaGopaTopHbIii
JABHKEHHE. TepmoaunamMudeckast 3HAHUS O TEIUIOBOM TEIUIOBOTO ABUXKEHUS, | YUUTHIBATH BbIAEICHHBIC MO3HABATEJILHOTO TepMOMeTp, JATYHK
Temnepartypa cucreMa. CocrosiHUE U JIBIDKCHUH, TEIJIOBOTO Y4UTENEeM OPUEHTHUPBI uHTEepeca K pu3nkKe TeMIepaTypsbl
HapaMeTpbl COCTOSIHUS TeMIepaType. paBHOBecHS, JIeHCTBUS B HOBOM
TEepPMOJMHAMUYECKON Hayuuts: onpenensts TeMIepaTypsl; y4eOHOM MaTepHale B
cuctemsl. Temnosoe LEHY JEJICHUS IIKAIbl | eIUHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBecCHE. TEpPMOMETPA; 0003HauYeHHe yUuHUTeNeM.
Temneparypa xak U3MEpSATH TEMIEPATYPBI, Tlo3naBarenbHbIE:
apaMeTp COCTOSIHUS TEMIEPaTypy; YCTPOWUCTBO H OTIPEICTISATh TTOHATHS;
TEPMOIMHAMUYECKOH MIEPEBOANTH 3HAYCHHE MPUHIONI JeHCTBHA MOHUMATbh PA3ITHIHA
cucreMsl. M3mepenue TEeMIIEpaTypsl U3 TepMOMeETpa. Y METb: MEXIY HCXOHBIMU
TEMIEPATYPHI: rpaxycos Llenscus B UCTIONB30BATH MPH (hakTaMK ¥ THIIOTE3aMHU
TEpPMOMETp, LIKaa rpagycsl KenbBuHa OMMCAaHUH TETIOBBIX JUISL UX OOBSICHEHUS,
TEpPMOMETPA, SIBICHUH TIOHATHS: TEOPETHUECKUMHU
TEPMOMETPHUYECKOE TEepPMOMHAMUYIECKON MOJIEJIIMU U
TeJO0, pENEepPHBIC TOUKH. CHUCTEMBI, COCTOSHUS peanbHBIMU OO BEKTaMU
[lxana Lenbcus. TEPMOJAUHAMUYECKOU
IHkansr dapenreiita u CUCTEMBI, IIApaMETPOB
Peomropa. AGcomroTHas COCTOSIHUS
(TepMOIMHAMUYECKAs) TepMOIMHAMUYECKOH
IIKa1a TEMIeparyp. CHCTEMBI; IPUBOJHUTH
AOCOIOTHBIH HYJIb IIPUMEPBI TETIOBBIX
temnepatyp. CBs3b SIBJICHUH,
MEXIy TeMIIepaTypon 9KCTIEPIMEHTOB,
o mrkane Lenscus u o MTOJTBEPIKAAIOIINX
a0COIIIOTHOM 3aBHCHIMOCTh
(TepMOAMHAMUYECKOM) TeMIEPaTyphl OT
mkaie. JlemoHcTpanys CKOPOCTH JIBHKCHHUS
«3mepenue MOJIEKYJT
TEMIEPaTyPbD»
Buytpennsisa Kunernueckas u CdopmupoBartb 3HaTh: ONpeaeNeHe PerynsatusHbIe: CaMOCTOSITENBHOCTE B JeMoncTpanus
sHeprust. CocoObl | MOTEHIMaNbHAs SHEPTHUsl. | 3HAHMS O BHYTPEHHEH | BHYTPEHHEH SHEPruM, | YUHUTHIBATb BHIJICICHHBIC | NPHOOPETEHUH HOBBIX «I3meHeHune
U3MEHEHUS Cosepuenue paboTsl SHEPTHH, criocobax SIBIICHUS YUUTENEM OPHEHTUPEI 3HAHUH U BHYTPEHHEHN SHEPTUU
BHYTpEHHEH CKaThIM BO3LyXOM. N3MEHEHHS TEIUIoNepeiavy; JEHCTBHS B HOBOM MPaKTHYECKAX TeJa IpU TPEHUU U
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC)

YHuBepcanbHbie yueOHble aeiicteus (YY)

Hcnonn3oBanne
o0opynoBaHuUs

No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
w/n coJiepKaHue ypoka [IpenmeTHbIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
MO03HABATEILHBIC
SHEPTUH BHyTpeHHSs dHEpTUs. BHYTPCHHEH SHEPTUH. | CIUHUIBI U3MEPCHUS U y4eOHOM MaTepHaie B YMEHUH yaape»: IaT4YuK
VYcnoBHoe obo3naueHne | HayuuTh: 0OBSICHATH 0003HaUCHHE COTPYIHUYECTBE C TeMIepaTypsl, 1Be
Y CTMHHIIA BHYTPEHHEH U3MCHEHHE BHYTPCHHEH YHEPTHH, YUUTENIEM. JIOCKH, 1B€
SHEPTUH. 3aBUCUMOCTD BHYTpEHHEH SHEpTUH CroCOOBI [lo3HaBaTenbHBIE: CBHHIIOBbIE
BHYTpEHHEH YHEpTUH Tema npu TETUIOTIePEIAYH. OTIPENICIATh TOHATHS, TUIACTHHKH,
TeJa OT ero TeruIonepenaie u YMeTh: ONHChIBaTh co31aBaTh 00001IeHNS, MOJIOTOK
TeMIepaTypbl, MaCChl U | pabOTe BHEUIHUX CIJI; | IPOIIECC IMPEBPAIICHUS yCTaHaBJIMBAThH
OT arperaTHoTro aHaJM3UPOBATH SHEPTUH TPH aHAJIOTHH; TIOHUMATh
coctostHus. CriocoOb! SIBIICHHC B3aUMO/ICHCTBUH TETI, pa3IuInsI MEXIY
W3MEHEHUs BHYTPEHHEH TEeIIonepeayy; W3MCHCHUS YHEPTUU UCXOIHBIMU (haKTaMH 1
SHEPTUU Tena: CpaBHUBATH BHUJIbI IIPY COBEPIICHUU THIIOTE3aMU JIJISI UX
coBeplieHre padoThl U TEeIUIoTIepeIauH; paboTHI 1 00BSICHECHUS,
Terionepeaaya CaMOCTOSITENILHO Teruionepeaaye; TEOPETUYECKIUMU
paSpa6aTbIBaTL, NMPUMCHATH 3HAHUA O MOJICIISIMHU U
IUIAHUPOBATH U BHYTPEHHE!U 3HEPIUU pea’bHBIMU OO BEKTaMHU
OCYIIECTBISTh crocobax e¢
SKCIIEPUMEHT TIO W3MCHCHUS B
HM3MCHEHHIO Pa3TMIHBIX CUTYAIHIX
BHYTPCHHEH YHEPTHH
3. KonBekuusi. KonBek1us B XUAKOCTAX Cdopmuposatsb 3HaTh: onpeeIeHue PerynstuBHbie: Pa3Burtue JlemoHcTpanus
H3nyyenune u razax. [lepenoc 3HAHMSI O KOHBEKI[UH SIBIICHUI KOHBCKIIUK, | YYUTHIBATH BBIJCICHHBIC M03HABATEJILHOTO «ITornomenne
BEIIeCTBA IIPU U M3JIyYCHHH. W3ITY4YEHUsI. YUHUTEJIEM OPUEHTUPBI UHTEpeca K Pu3uKe CBETOBOIi JHEPTIUN»:
KOHBEKIIUH. Hayuuts: HaGnroaaTh YMeTh: NpUBOAUTH JIEHCTBHS B HOBOM JBa
OO6pa3zoBaHUe BETPOB. KOHBEKITHOHHBIE MIpUMeEpPHI KOHBEKIIMU M | y4eOHOM MaTepHale B JaTYHKa
Wzny4yenne sueprun MOTOKHU B )KHJIKOCTSIX W3ITyYCHHUST,; COTPYAHUYECTBE C TeMmepaTypsl,
HarpeThbIMH TEITaMH. Y Ta3ax; 00BsACHATH pacmo3HaBaTh YUHUTENIEM. JaMna, JUCT 0eJIoi
3aBUCUMOCTE SHEPTHH MEXaHU3M KOHBEKIIUIO 1 Tlo3HaBarenbHbIC: U 4YepHoii Oymaru,

U3ITy4CHHS OT
TeMIIepaTypsl Tena.
CpaBHEHUE U3ITyUeHUS
(mornoueHus) SHEPruu

KOHBEKIUU, IPUINHY

pa3anH0171 CKOPOCTHU

KOHBCKIIMH B Ira3ax u
KHUIOKOCTAX,

U3JTyYeHHE CPeIH
JIPYTUX BUJIOB
TEIUIONePEIayun.
OnuceIBaTh MEXaHU3M

OTPENICIATh OHATHS,
co31aBaTh 0000IIEHHS,
yCTaHABIHMBATh
aHaJOruu

CKOTY
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KOJIMYECTBO TE-IIJIOTHI,
HEOOXoauMOe s

nHpopManuu oo
OKpYIKaIoIIeM MUpe ¢

HarpeBaHus BOJbI U IIOMOILIBIO
BBIZIEISIEMOE €10 IIpU unctpymenTos 1 KT.
OXJIAXK/ICHUY, KommyHukaTHBHEIE:
HEPABEHCTBA 3TUX OpraHu30BBIBaTh
KOJIMYECTB TEIIOTHI yaebHOe
COTPYIIHUYECTBO U
COBMECTHYIO
JIESITENBHOCTD C
YUUTENEM U
CBEPCTHUKaMU;
paboTathb

[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON
HUcnonb3oBanue
MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC)
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
n coziepKaHne OKa [MpenmerHbie €3yJIbTaThI:
P P P pesy JInynocTHBIE
pe3ynbTaThl peryJsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
TI03HABATEJIbHbIC
YEPHOU U CBETIION CPaBHMBATb SIBJICHUS nepenayy YHEPrun
MIOBEPXHOCTSIMH TEJI. KOHBEKIMH U JAHHBIMH CIIOCO0aMHU
YerpoicTBo Tepmoca. U3ITyYCHHUS;
Poinb n3mydenns n Ha0JIr01aTh
JIPYTUX BHIOB N3MEHEHHUE
TETUIONEepEIauy B )KU3HH TEeMIIEpaTyphl Tela,
pacTeHUH U JKUBOTHBIX 00yCIIOBIICHHOE
HOTJIONICHUEM
CBETOBOTO M3JIy4CHHS
4. JlaGopaTropuas JlaGopartopHast paboTa Hayuurts: 3HaTh: yCTPOMUCTBO U PerynsatusHbIe: CaMOCTOSITENBHOCTE B Jarunk
padora Ne 1. Ne 1. «CpaBHeHne HCCIIEI0BaTh SIBJICHHE NPUHLUI JeHCTBUS IUIaHWPOBATH CBOM NIPUOOPETEHNH HOBBIX TeMmepaTyphl,
KOJIMYECTB TEIUIOTHI TPH TerI000MeHa pu KaJIOpUMeTpa. JIeUCTBHS B 3HAHUHU U TepMoMeTp,
CMEIINBAaHUN BOJBI CMEIIMBaHUN YMeTh: NpOBOANUTH COOTBETCTBHUH C MPaKTHYECKHUX KaJI0puUMeTp,
pa3sHOl TeMIepaTyphI» XOJIOJTHOM W ropsiyel | HaOJIIOAeHMs Ipollecca | IOCTaBJICHHOH 3a1aueit yMeHHH MEepHbI NHJIHHAP
BOJIBI; BBIYUCIISATH TeIUIonepeiayy; 1 YCIIOBUSIMH €¢ (MeH3ypKka),
KOJIMYECTBO TETIIIOTHI U3MEPATH peanu3anuy. JadopaTopHbie
TEMIIEpaTypy ropsuen Ilo3naBaTenbHBIE: CTaKaHbl, FOpsYast
1 XOJIOZI-HOH BOJpBI; OCYIIECTBIIATH M X0JIO/THAS BO/AA
paccuuTHIBaTh (ukcanmio
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

HUcnonb3oBanue
MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC)
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
n coziepKaHne ypoka [MpenmerHbie PE3yIbTATHI: TTHHOCTHBLE
pe3ynbTaThl peryJsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
TI03HABATEJIbHbIC
WHIMBHIYaJIbHO U B
rpyIme
5. JlaGopaTopnasn JlaGopartopHast paboTa Hayuuts: uzmepars VYMers: HaOMO0aTH PerynsatusHbIe: CaMOCTOSITENBHOCTE B Jaruuk
padora Ne 2. Ne 2. «3mepenue YIEJIbHYIO IpoLecc IUIAHUPOBAThH CBOU IPUOOPETEHNH HOBBIX TeMIeparypsbl,
yIeNbHOM TEeMI0EeMKOCTH TETIIOEMKOCTD TeIUIoNepeiadl; JIeiCTBUS B 3HaHUH U TEePMOMETP,
BEILIECTBAY BEIIIECTBA; BEIYUCIIAT PacCcUHUTHIBATH COOTBETCTBHH C MPaKTUIECKHX KaJIOpUMeTp,
[IOTPEUIHOCTh KOJIMYECTBO TEIJIOTHI, TIOCTABJIEHHOM 3aaueit YMEHUH ropsiuasi u
KOCBEHHOTO HeoOxoanMoe Juis 1 YCIIOBUSIMH €¢ X0J10/IHAsI BOJ1a,
U3MEPEHUS yIeIbHON HarpeBaHus BOABI U peanu3anuy. MepHBIH HHJINH/P,
TETIOEMKOCTH BBIJIEIISIEMOE TIPH ITo3HaBaTenbHbIE: rpy3
BEIECTBA OXJIXKJICHUH Tea, OCYILECTBIIATh HMJIHHAPHYECKHUI ¢
NPUMEHSTh YpaBHEHHE ¢ukcanuio KPIOYKOM, HUTb,
TEIJIOBOTO OanaHca nHdopmannu 06 3J1eKTPOHHbIE BECHI
JUISL OTIpEeIeNICHUS OKpY’KaloIleM MHpE C
YAEIbHOU Terlo- TIOMOILBIO
¢MKOCTH BeIl[eCTBa uHctpymentoB U KT.
KomMmyHuKaTHBHEIE:
OpraHU30BbIBATH
yaebHOe
COTPYJHHYECTBO H
COBMECTHYIO
JeATEIIBHOCTB C
YUHUTEIEM U
CBEPCTHUKAMU;
paborath
WHIMBHYaJIbHO U B
rpynme
W3menenue arperatHbix cocrosHuii Bemectsa (11 4.)
6. ITnaBnenne u ITnaBnenne TBEPABIX CcopmupoBaThb 3HaTh: OTIpeieIeHIe PerynsruBHebie: Pa3Burue ®poHTaILHAS
OTBEpIEBaHIE ten. Temmeparypa 3HAHUA O IJIABJICHUH SBJICHUM IUIABJICHUS], | YYWTHIBATh BBIJCICHHBIC M03HABATEJILHOTO J1abopaTopHast
KPHCTAJUIMIECKNX | TutaBieHus. OObsICHEHUE 1 OTBEPAEBAHUN OTBEPJICBAHM, YUHUTEJIEM OPUCHTUPHI uHTEpeca K pu3nKe padora Ne 1.
BEMIECTB. rporecca niaBJICHUS C BEMIECTB. TEMIIEPATyPhI JICHCTBUSI B HOBOM «Onpenenenue
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC)

YHuBepcanbHbie yueOHble aeiicteus (YY)

Hcnonn3oBanne
o0opynoBaHuUs

No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
n coziepKaHne ypoka [MpenmerHbie Ppe3yJIbTaThIL: TTHHOCTHBLE
pe3ynbTaThl peryJsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
TI03HABATEJIbHbIC
®poHTATBHBIE TOYKH 3PEHUS HayunTs: HaOmonaTh | IUIaBICHUS, yACIbHOM yueOHOM MaTepuale B yAeTbHOH TEeNJI0THI
J1abopaTopHbIe MOJIEKYJISIPHO- 3aBHCUMOCTD TETJIOTHI IIaBJICHUS; COTPYIHHUYECTBE C TIJIABJICHHS JTBAA»:
padoThI KMHETHYECKOH TEOpUH TeMIIepaTypsbl €/IMHUILY U3MEPEHUS YUHTENEM. AATYNK
CTPOEHHSI BEIIECTBA. KPUCTAJUTNIECKOTO YIEIBHOM TETIIIOTHI ITo3HaBaTenbHBIE: TeMINepaTyphbl,
Kpucrammsanus. BEIIIECTBA IIPH €TO IUTABJICHUS U €€ OTIPEETATh TOHATHS, KAJIOPUMETP, COCy/
Temneparypa TUTABIICHUN (usmuecKuit CMBICIT; HCTIOIb30BaTh 3HAKOBO- C TAIOLIUM JIb/IOM,
KPHCTAJUTA3AIHAH. (xpucramnmmzanun) ot | (Gopmyy IS pacuéTa CHUMBOJIMYECKHE cocyl ¢ BOJoii,
[InaBnenue u BPEMCHH; BBIYUCIATE | KOJMYECTBA TETIIIOTHI, CPEACTBa, B TOM YHCIIE 3J1eKTPOHHBbIE BeChI.
KPHUCTAITN3aINs KOJIMYECTBO TETIIOTHI HEOOXOANMOTO JUIs MOJIETH U CXEMBI, [UIS ®poHTATBHAS
aMOp(QHBIX TeII. B TIpoLecce TUIaBJICHUS pemeHus 3a1a4d J1abopaTopHast
VY nenbHas TeIIoTa TeIionepe1ayu npu KPHUCTaJLLINYECKOTO padora Ne 2.
TUIABJICHHSI: YCIIOBHOE TUIABJICHUU H BEIIECTBA U «Oo6pa3oBanue
o00o03HaueHHe, eANHHULA KpUCTaJUTU3ALIH; BBIJICIISFOLIETOCS ITPU KPHCTALIIOBY»:
u3Mepenust, Gu3nuecKui OIIPEJICTISATH 110 €ro OTBEpACBaHHU. MHKPOCKOTI,
cmbic. Qopmyna Juis TalnuLe 3HaUYCHHs YMeTh: oJIb30BaThCs npooupKa c
pacdéra KoJIM4ecTBa TEeMIIEpPaTypBI TabnuIaMu 3Ha4eHUH HACBIIEHHBIM
TETUIOTHI, HEOOXOJMMOTO TUTABJICHUS U TEMIEPaTyPhI pacTBOpoM
JUISl TITIABIICHUS TEla. YIEJIBHOH TETIIOTHl | IUIABJICHUS U YACTbHON ABYXPOMOBOKHCJIOT

®poHTanbHaAs

nmabopaTopnas pabora Ne TIPUMEHSTh OTBEpIeBaHMA Ha npeAMeTHOE CTEKJIO,
1. «Onpenenenne TIOJTy4YEHHBIE 3HaHMS ocaose MKT; CTeKJISIHHAS
YIIEBHOM TEIUIOTHI K pEIICHUIO CpaBHUBATh MPOIIECC najo4Ka
IUTABJICHHUS JIBJIAY. rpaduvecKux 3aaay TUIABJICHUS U
®dpoHTaNbHAS OTBEpJIEBaHUS B
nabopaTtopHas padbota Ne 3aBUCHUMOCTH OT
2. «Ob6pa3zoBaHme yIIeIbHOM TETIOTHI
KPHCTAJUIOBY TUIABJICHUS

IJIaBJICHUS BEIICCTBA,

TCIIJIOTHI IIJIABJICHUA U

0 aMMOHHMA,
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Henomsoparue
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
7. Hcnapenne n ITapoo6pazoBanue. CdopmupoBartb 3HaTh: ONpeaeNeHe PerynsatusHbIe: Pa3BuTue JemoHcTpanus
KOH/IeHCALHS Hcnapenue. 3HAHUs 00 UCTIAPCHUU | SIBIICHUI UCTIAPEHUS U | YYUTHIBATH BBIJCICHHBIC MI03HABATEJILHOTO «Hcnapenne
3aBHCHMOCTb CKOPOCTH 1 KOHJICHCALHH. KOH/ICHCAIINH, YUHUTEIIEM OPUEHTHPHI uHTEepeca K pu3nKe CIHUPTa»: JaTYUK
HCTIApEHHS OT Poja Hayuuts: HACHIIIEHHOTO Tapa. JEHCTBUS B HOBOM TeMnepaTyphbl,
KHUJKOCTH, TUIOLIATN €€ HCCIIEI0BATh YMeTb: 00BSICHATE Ha yueOHOM MaTepHaie B npooupkKa, Jim-
IIOBEPXHOCTU U 3aBUCHUMOCTh ocHoBe MKT COTPYIIHUYECTBE C cTouku Oymarw,
TeMIepaTypsl. CKOPOCTH UCTIAPEHHSI | TPOIECCH UCTIAPECHUS yauTeneM. PE3UHKH, pa3Hble
[onmxenune OT pofa KHUIKOCTH, 1 KOH/ICHCAIINH U TIPO- [lo3naBaTenbHBIE: CITUPTHI
TEeMIEePaTypPhl JKAIKOCTH IOIAIHU e HCXOJAIINE TIPU 3TOM OTIPEeNIeNATh TOHATHSA,
NPY UCTIAPEHUH. TIOBEPXHOCTH U W3MEHEHHS SHEPTHH; co3/1aBaTh 0000IIEHUS
Konpencauusi. TeMIIepaTypsl BBISIBJIATH M OOBSICHATD
HacebleHHsl1i nap. (axTOpBI, BIUSIONINE
3aBHCHMOCTH JaBIICHUS Ha CKOPOCTb
1 TUTOTHOCTH UcrapeHus
HACBHIIIEHHOTO Tapa OT
TeMIepaTypsl.
8. Kunenwue. Kunenue. Temneparypa CcopmupoBaThb 3HaTh: onpeeIeHe PerynstuBHeie: CaMOoCTOATEIHHOCTD B JeMoHcTpanust
YaeabHasi Te- KHUIICHHSL. 3HAHUA O KUIICHHN. SIBIICHUSI KHIICHUS, YYUTHIBATh BEIJCTICHHBIC | MPHOOPETEHIH HOBBIX «H3yuenne
J10Ta OHepreTHIecKue Hayuwnts: TEMITEpaTyphI YYUTENeM OPUEHTHPHI 3HaHUH H npouecca KUMmeHust
napooopa3oBaHus MPEBpAIICHH, HCCIIE0BATD KUTICHUS, yACTbHON JIEHCTBUS B HOBOM MIPaKTHIECKUX BOJbI»:
MPOUCXOJISIINE B 3aBUCUMOCTb TEIIOTHI y4eOHOM MaTepuale B YMEHUH JATYHK
nporecce KUIEHHS. TeMIepaTypsl apooOpazoBaHus; COTPYJHHYECTBE C TeMIepaTypbl,
VY nenpHas Terora KHUJIKOCTH TP €€ €/INHUILY U3MEPEHUS y4YHTEIIEM. IITATHB
apooOpazoBaHus KUIICHUU YIEIBHOM TEeTII0THI [lo3naBaTenbHbIE: YHUBepCAJILHBIIA,
(KoHIEHCAIHN): (KoHIEHCAUH) OT napooOpa3oBaHus U €€ OTIpeJIeIIsATh OHATHUS, K0J10a CTeKJIsIHHAS,
yCJIOBHOE 0003HaYCHUE, BpEMEHH; (u3MYeCKUi CMBICIL. UCII0JIb30BaTh 3HAKOBO- CIUPTOBKA,
eIMHUIIA U3MEPEHUS, paccUuTHIBATh YMeTh: 00BSCHSTH CHMBOJTMYECKHE

(u3NIeCKAN CMBICIT.
dopmyna s pacuera
KOJIMYECTBA TEIIOTHI,

HEo0X0MMOro JuIst
KUIEHUS! JKUJIKOCTH U

KOJINYECTBO TEILIOTHL,
HEO0O0XO0UMOe I
napooOpa3oBaHus
BellleCTBa JaHHOH

MACCBI; OTIPEIICIISATh

MIPOLIECC KUIEHUS Ha
ocHoe MKT;
MOJIb30BaThCS

TaOJIMIEN 3HAYECHUI

TEeMIIEpPaTypbl KUIIEHUS

CpEICTBa, B TOM YHCIIE
MOJEIH U CXEMBI, IS
penreHns 3a1aq

MmoBapeHHasi COJIb
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

TIPOTPaMMEI OCHOBHOTO 0011ero oopa3osanus (B cootBercTBUH ¢ PI'OC) Henomsoparue
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHHKaTHBHEIE,
TI03HABATEIILHBIC
BBIJICIISFOLIECTOCS IPU €€ | 10 TaOJIMIIe 3HAUCHHST | U yJEJIbHOM TEeTUIOTHI
KOH/ICHCALIUH TeMIIepaTypsbl apooOpazoBaHus
KUIEHUS U yIETbHOU SKUJIKOCTEH;
TEIUIOTHI CpaBHUBATH Y/CIbHEIC
mapooOpa3oBaHUs TETUTOTHI
KHUIKOCTEH; mapooOpa3oBaHUs IS
yCTaHaBJIHMBAThH Pa3IMYIHBIX BEIIECTB U
MEXIIpEeAMETHBIC TpoIiecc KUTICHUS B
CBSI3U (DU3UKA U 3aBHCUMOCTH OT
MaTEMaTHuKU IIpU yﬂeﬂbHOﬁ TCIJIOTHI
pelieHnu napooOpa3zoBaHus;
rpaduuecknx OIIpe/IeNIATh XapaKkTep
3a1a4 TEIJIOBBIX MPOLIECCOB
(marpeBaHue,
OXJIQKJIEHUE, KUTICHUE,
KOHZCHCAIIHS) TI0
rpaduKy 3aBHCUMOCTH
TeMIepaTyphl Teia OT
BpPEMCHH; TIPUMCHATH
dbopmyiy mns pacuéTa
KOJINYECTBA BPAIICHUSL
BEILIECTBA B Map U
BBIJICIISIFOLETOCS [IPU
€ro KOH/ICHCAINN
BuiaxxHocTh AGcomntoTHas BIIa)KHOCTb CdopmupoBartb 3HaTh: ONpeIeNICHUE PerynsatusHbIe: YOexaeHHOCTD B Jaruuk
BO3/TyXa. BO3JyXa. 3HAHMS O BIAXXHOCTH a0CoIIOTHOM YUUTHIBATH BBI/ICIICHHBIC HE00X0JUMOCTH TeMIepaTyphbl,
®poHTaNBHAA OtHocHTEbHAS Bo31yxa. Hay4urs: BJIQYKHOCTH BO3/1yXa, YUHUTEIIEM OPUEHTHPHI pasyMHOro TepMOMeTp, MapJs,
J1adopaTopHast BJIQYKHOCTh BO3/lyXa. OIIPENEIATh 110 OTHOCHTEJBHOM JICWCTBHSI B HOBOM HCTIOJB30BaHMS cocya ¢ BOJOid
paGora ®Dopmyia s pacuéTa TabIHIE IUIOTHOCTB BJIAKHOCTH BO3/yXa. y4eOHOM MaTepuae B JOCTIOKEHUH HAYKU U
OTHOCHUTENBHON HACBHIIIEHHOTO TTapa YMeTh: u3MepATh COTPYAHUYECTBE C TEXHOJIOTUH IS
BJIAKHOCTH BO3yXa. IIpH pa3HOi OTHOCHUTENBHYIO yauTeneM. JTATBHEHIIIETO
Touka pocsl. BonocHoit TEMIIEpaType; BJIAYKHOCTb BO3/lyXa C Ilo3HaBarenbHbIE: pa3BHUTHS
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

IpOrpaMMbI OCHOBHOTO 0011ero oopaszosanusi (B coorsercTBrn ¢ PI'OC) Henom3osane
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
n coziepKaHne ypoka [MpenmerHbie Ppe3yJIbTaThIL: TTHHOCTHBLE
pe3ynbTaThl peryJsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
TI03HABATEJIbHbIC
THrpOMeTp. 3HauCHHE aHaNIM3MPOBATh TIOMOILBIO OIIPEEIIATh IOHATHS, YEJI0BEYECKOT0
BJIYKHOCTH BO3/yXa JJIst YCTPOHUCTBO H HICUXPOMETPA; UCIIOJIb30BaTh 3HAKOBO- obmiecTsa
KHU3HEIEATEIEHOCTH TIPUHIMI IeHCTBHS OOBSICHATH CHMBOJINYECKHE
yeioBeKa. Pemenue TICUXPOMETPA, 3aBHCHMOCTD CPEACTBa, B TOM YHCIIE
3aga4. OpoHTaIbHASL BOJIOCTHOTO OTHOCHTEIBHOM MOJIETN ¥ CXEMBI, [UIS
naboparopHas paborta THTPOMETPA; BIIQ)KHOCTH BO3yXa OT pemIeHus 3agad
«V3mepeHne BIaXHOCTH HU3MEPATh TEMIEPaTyphl
BO3yXa» OTHOCHTENBHYIO
BIIQXXHOCTb BO3yXa;
aHaJIn3upoBaTh
BIINMAHUEC BJIA)KHOCTHU
BO3/yXa Ha
KHU3HEJEATEIbHOCTD
10. PaGorarazau 3aBUCUMOCTb JaBJICHUS CdopmupoBartb 3HaTh: NOHATUS PerynsatusHbIe: YOexxaeHHOCTD B JemoHcTpanus
napa npu rasa JaHHOI Macchl OT | 3HaHUS 00 UCATLHOM UICANIBHOTO Ia3a; YUUTHIBATH BBI/ICIICHHBIC BO3MOYXHOCTH «3menenue
pacuIMpeHun. 00bEMa IpH MOCTOSTHHON rase, ra30BbIX N30TEPMHUUYECKOT0, YUHUTEIEM OPUEHTHPHI MO3HAHUS IPUPOBI JaBJIEHHs ra3a ¢
CBs3b MeXKIY temnepatype. I'paduk 3akoHax. Hayuurs: n300apHOTO U JIEHCTBUS B HOBOM U3MEHEeHHeM
napaMerpamMu TOJTyIeHHOH HCCIIEZI0BaTh [UIS ra3a H30XOpPHOTO yueOHOM MaTepHaie B 00Béma npu
COCTOSIHHUS ra3a. 3aBUCHMOCTH. JAHHOM MacChI TIPOLIECCOB; COTPYJHHIECTBE C MOCTOSIHHOI
IIpumeHenne OObscHeHHne 3aBHCHUMOCTH: (hopMynmupoBKy YUHUTEIIEM. TeMIepaTrype»:
razoB 3aBUCHMOCTH Ha OCHOBE | JaBJICHHA OT 00BEMa 3aKOHOB boimsa — ITo3HaBaTenbHbIE: JATYUK JaBJIEHHS,
nosio>xenuit MKT. TP IOCTOSIHHOM Mapuorra, ['eii- ONpEIEINATh NOHATHS, JaTYUK
3aBucuMoOCTh 00bEMa TemIepaType, oobeMa JIroccaxa, lapis, UCIIOJIb30BaTh 3HAKOBO- TeMIepaTyphbl,
rasa JaHHOI Macchl OT OT TeMIepaTypbl pu IpaHUIIBI CHMBOJINYECKHE LITATUB, COCYH ISt
€ro TeMIiepaTypsl pu MOCTOSIHHOM NPUMEHUMOCTH CpPEACTBa, B TOM YHUCIIC AeMOHCTPAINH
MIOCTOSTHHOM JIaBIICHHUH, | JaBJICHUH, JIaBJICHHS JTAaHHBIX 3aKOHOB. MOJIENIN ¥ CXEMBI, IS ra3oBbIX 3aKOHOB,
JIaBJICHNS Ta3a JaHHOH OT TeMIIepaTypsl Ipu YMeTh: ONHCHIBATh peleHus 3agay Hacoc.
MAacchl OT TEMIEPATypsl | TOCTOSIHHOM 00BEME; SKCIEPUMEHTHL, JeMoHcTpanus
IPH ITOCTOSTHHOM OOBSICHATB 3TH MOATBEPIKAAIOIIIE «A3menenue
ooweme. I'padux 3aBHCUMOCTH Ha 3aKoHb! boiins — JAaBJIEHHs ra3a ¢
Ka)XJJ0T0 IpoIiecca. OCHOBE TIOJIOKEHU I Mapuortra, ['eii- H3MeHeHHeM
OOBsICHEHHE KaXJI0TO MKT; npumeHsTh JIroccaka, Hlapns; TeMIepaTypsbl IpH
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Henomsoparue
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TIHMHOCTHELC
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
IpolLiecca Ha OCHOBE [I0JIy4YE€HHbIE 3HAHUS OOBSICHATH Ta30BBIC TMOCTOSTHHOM
nosioskennit MKT. K pELEHUIO 33134 3aKOHbBI HA OCHOBE 00béMe»: TaTUMK
IIpumeHenue ra3os B noJyioxkenniit MKT JaBJIEHUS], JATYUK
TEXHHKE TeMnepaTyphbl,
LITATHB, COCY/ A
AeMOHCTPALUHU
ra3oBbIX 32KOHOB,
JIMHelika, cocy] ¢
BO/J0H, CIMPTOBKA.
JlemoHcTpanus
«3meHeHue
00béma raszac
u3MeHeHreM
TeMIepaTypsl Ipu
MOCTOSTHHOM
JMaBJEHUN»: TaTYNK
JaBJIEHHSA, TATYNK
TeMmepaTypsl,
IITAaTUB, COCY IJIs
JeMOHCTPALUH
ra3oBbIX 32KOHOB,
JIMHEeHKa, cocy] ¢
BOJ0I
DnexTpudeckue sBiIeHus (23 4.)
11. Cuia Toxka. Cuna Toka. YcloBHOE Cdopmuposatsb 3HaTh: onpeeIeHue PerynstuBHbie: CaMOoCTOATEIbHOCTD B JaTyuk Toka,
Ammepmerp. 0003HaYCHHE U CAUHUIIA 3HAHUS O CHJIC TOKa, CHWJIBI TOKA; STUHHUILY TUIAHUPOBATH CBOU pUOOPETCHUH HOBBIX aMmepMerp
JlaGopaTropuas cuiibl ToKa. JlonbHbIE U npudope st HU3MEPEHUs CUJIbI TOKA neiictBus B 3HaHUH U JBYXIIpee/IbHBbIIA,
pa6ora Ne 3 KpaTHBIC CIMHUIIBI CHIIBI M3MEPCHUS CHIIBI u e¢ (hu3nveckui COOTBETCTBUH C MPaKTHYCCKUX HCTOYHHMK MUTAHNS,
TOKa. AMIepMeTp — Toka. Hayuurs: CMBICH; hopMyITy ISt MOCTABJICHHOM 3a1aueit YMEHUI KOMILJIEKT
puOOp T U3MEPEHUS OTIpEeNIeNATh IICHY OTIpE/ICIICHUS CHIIBI 1 yCIOBUSAMH e NpoBoO/I0OB,
CHIIBI TOKA, CTTOCO0 €To JIEITCHUS IIKAJIBI TOKa; IPUOOp IS peaTH3aIim. Pe3UCTOPBI, KII0Y
MTOJIKITFOUEHUS B IETb. aMIIepMeTpa; HM3MEPEHUs CHIIBI TOKa; ITo3HaBarenbHble:
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
TIPOTPaMMEI OCHOBHOTO 0011ero oopa3osanus (B cootBercTBUH ¢ PI'OC) Henomsoparue
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
JlabopaTtopras paboTa U3MEPATH CHITY TOKa npaBuia paboThI C OCYIIECTBIISTh
Ne 3. «Cb6opka Ha pa3IUYHbIX nproOpoOM. ¢ukcanuio
SIIEKTPUYECKOM y4acTKax YMeTh: MoIb30BaThCS uHpOpMAUHU 00
SIEKTPUYECKON IETIH, aMIepMeTpOM ISt OKpY’KaIOIIeM MHUPE C
3aITUCHIBATH OTIpeIeIeHUs] CHIIBI TTOMOTITBIO
pe3yIbTaT C YIETOM TOKa B LIETIH; nHctpymenTos U KT.
TIOTPEITHOCTH OIICHUBATh PE3YIBTATHI KomMyHUKaTHBHEBIE:
U3MepeHni OpTaHU30BHIBATH
yaebHOe
COTPYJHUYECTBO H
COBMECTHYIO
JIeSTENILHOCTB C
YUHUTEIEM U
CBEPCTHUKAMHU;
paboTath
WHIWBHUIYAJIHHO U B
rpyIme
12. DIeKTpUIecKoe OnexTpruIecKoe CdopmupoBath 3HaTh: OlpeaeeHNe PerynsruBHeie: CaMOCTOSITeTbHOCTD B JlaTunk
HanpsEKeHHe. HanpsDKEHHE. 3HaHUS O HANPSDKEHUS; € TUHUILY TUTAHUPOBATH CBOU IprOOPETEHNH HOBBIX HANPSKEHNs,
BoabTMmerp. YcnoBHOe 0003HaYECHUE HaNPsDKEHUH, U3MEPEHUs JIefiCTBUS B 3HaHUH U BOJIbT- METP
JlaGoparopHas Y eIMHUIIA HATIPSDKEHMS. npudope s HaNpSDKEHUS U ee COOTBETCTBUH C MIPaKTHIECKIX ABYXINpe/iebHbIif,
paGora Ne 4 BoasT™meTp, ero HA3MEPEHUs (hm3MIecKnuit CMBICT; TIOCTABJIEHHOM 3aaueit YMEHUH MCTOYHUK MUTAHUSA,
Ha3Ha4YeHHUE U Crocod HATIPSDKCHUSL. dhopmymy ans U YCIOBUSAMH €€ KOMILJIEKT
TTOJIKJTFOUCHUS B ICTIb. Hayuwuts: OlIpeieNIeHUs peanu3anuu. TPOBO/IOB,
JlaGopartopHast paboTa paccumThIBaTh HATMPSKCHUS; TIPUOOP Ilo3HaBaTebHBIE: Pe3UCTOPBI, KII0Y
Ne 4. «M3mepenne 3HAYCHUS JUTSL U3MEPCHHUS OCYIIECTBIIATh
HATIPSKCHUS Ha ¢busyecKux HATPSKCHUS; TPABHIIA (ukcanuro
Pa3IMYHBIX y4acTKax BEJIMYUH, BXOJSIIUX B | PabOTHI ¢ mpruOOpOM nHdopmannu 06
AIEKTPHYECKON IETIH» thopmyry YMeTh: moIb30BaThCS OKpY’KaIOIIeM MHUPE C
HaTIPSDKCHNS; BOJIETMETPOM JIJISt TTOMOTITBIO
HU3MEPSATh OTpeeIICHUs nactpymentoB U KT.
HaNpsDKCHUS Ha HaTIPSDKCHHUS B LIS, KomMyHHKaTHBHEBIE:
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
™ o0opynoBaHuUs
YHuBepcanbHbie yueOHble aeiicteus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHbIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
PA3JIMYHBIX yYacTKaX | OLIEHUBATH PE3yJIbTATHI OpraHU30BHIBATH
JIEKTPUUYECKOM LIEeTIH; W3MEPEHUH; yueOHOE
3aIUCHIBATh OPUMEHSTE HOPMYITY COTPYIHUYECTBO U
pe3ybTaT C yIEeTOM JUTS pacdera COBMECTHYIO
MIOTPEITHOCTH HANPSDKEHAS JIeSITETTHHOCTD C
M3MEpEeHHs YauTeNeM U
CBEPCTHUKAMU;
paborats
WHAWBHUIYATHHO U B
rpyIme
13. ComnporuBienne 3aBHCHUMOCTH CHIIBI TOKA Cdopmuposathb 3HAaTh: ONpeaCcIICHIE PerynsatuBHbIC: CaMOCTOSITEeTIBHOCTD B JemoncTpamus
TPOBOTHHKA. OT HANPSDKCHUS Ha 3HaHUs 00 ANIEKTPUYECKOTO YYUTHIBATH BBIJICIICHHBIC | MPHOOPETCHUH HOBBIX «HccaenoBanue
3akon Oma s YYaCTKE [EMU MpH JNEKTPUICCKOM COIPOTHBIICHUS; YYUTEIIEM OPUCHTHPHI 3HAHUH U 3aBHCHMOCTH CHJIbI
y4acTKa menu MOCTOSTHHOM COIIPOTHUBJICHHH, CIMHUILY U3MEPEHHUS JICHCTBUSL B HOBOM MPaKTHYCCKUX TOKA B IPOBOIHNKE
COITPOTHBJICHHH. 3akoHe OMma. COTIPOTHBIICHUS U €€ y4eOHOM MaTepuae B YMEHUH OT HANPSIKEHUSD:
ComnpoTHBICHUE Hayuwnts: (pm3nUecKuit CMBICT; COTPYAHUYECTBE C JATYHK TOKA,
MIPOBOJTHUKA. Y CIIOBHOE HCCIIeI0BATh (hopMyITHPOBKY 3aKOHA yauTeneM. IATYAK
0003HaYCHNE U SANHUIIA 3aBHCHMOCTH: CHJIBI Owma [ist yqacTka Ilo3HaBaTenbHBIE: HANPSTKEH NS,
COIPOTHBIICHHSL. TOKa OT HATIPSHKCHUS TeTIH. OTIPEeNIeNATh TOHATHSA, pe3ucTop, peocrar,
[pupona Ha y9acTKe [EeTH PHu YMeTh: 00BSICHITH WCIIOJIb30BaTh 3HAKOBO- HCTOYHHUK MUTAHNS,
JNEKTPUICCKOTO MOCTOSIHHOM CO- NPUYUHY CHUMBOJTUYCCKHE KOMILJIEKT
COIIPOTHUBJICHUS. TIPOTHUBIICHUH, CHJIBI BO3HUKHOBCHHS CpEICTBAa, B TOM YHUCIIC MPOBO/IOB, KJIHOY
3aBHCHUMOCTH CHJIBI TOKA TOKa OT COIIPOTHUBIICHUS, MOJICJIU ¥ CXEMBI, IS
OT COMPOTHBIICHUS COIPOTHUBIICHHUS OTIPENICIATh U pelIeHus 3aaay
y4YacTKa [eMu Mpu y4YacTKa [eMu Mpu CpaBHHBATh
MIOCTOSTHHOM MOCTOSTHHOM COTPOTHBIICHHS
HaTPsHKCHAN Ha 3TOM HaNpsDKEHUH Ha STOM METaJUTHIECKIX
yaacTke. 3akoH OMa s ydacTKe; OOBSICHATH MIPOBOTHHIKOB IO
ydacTka nemnu. Pemrenue PUYUHY rpaduKy 3aBUCHMOCTH
3a1a4 BO3HHKHOBEHUS CHITBI TOKA OT
COTIPOTHBIICHUS B HATPSDKCHNS,
MIPOBOJHUKAX; BBIYHCIIATH
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC)

YHuBepcanbHbie yueOHble aeiicteus (YY)

Hcnonn3oBanne
o0opynoBaHuUs

HJ\j'Q Tema OcHoBHOE IleneBas ycTaHoBKa . MeranpeaMeTHbIe
T coJiepikaHme OKa €ZIMETHBIC €3yJIbTaThI:
P P pzz,ym)TaTH pgl“yJ};ﬂTI/IBHLIe, JiroctHbie
KOMMYHUKATHBHBIC, Pe3yJIbTaTh!
TI03HABATEIILHBIC
paccuuTHIBATH HEU3BECTHBIE
3HAUYEHUS BEJTUULH, BEJIMYMHBI, BXOASIINE
BXOJSIIUX B 3aKOH B 3axoH OMa 1is
Owma [uist yqacTka ydacTKa Iernu
Lenu
14. | JlaGopaTopnas JlabopaTopnas paborta Hayuuts: uzmepsath Ymems: cobupats PerynsatuBHsble: mia- CamocTosTenbHOCTh B | JlaTuMk TOKa,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTUBJICHUE JJIEKTPUYECKYIO LCIIb HHUPOBATh CBOU JAEH- NPUOOPETEHUN HOBBIX | JaTYHK HAMPsIiKe-
TIPOTHUBJICHUS MPOBOTHHKA IIPH T10- IO ANEKTPUUECKON CTBHSI B COOTBETCTBUM C | 3HAHUM U MPaKTHYC- HHS, aMIIepMeTP
TIPOBOJHUKA TIPU MOIIN CXeMe; TI0JIb30BaThCS MOCTAaBJICHHOM 3ala4ed | CKUX YMEHUH JBYXIpeaebHBbIiA,
TTOMOIIIX BOJIETMETPA U BOJIBTMETpA U HU3MEPUTENBHBIMU U YCIIOBUSIMH €€ BOJILTMETP
amIepMeTpar amrepMerpa npudopamy AJis oIpe- | pealn3anum. JABYXIIpe/ieJIbHbIA,
JeTICHUSI COIPOTUBIIC- ITo3naBarenbHbIe: pe3UcTOopHI,
HUS TIPOBOTHUKA OCYILECTBIIATH (pUKCa- HCTOYHMK NMUTAHMS,
U0 WHPOPMAITUU 00 KOMILIEKT
OKpY’KaIOIIEeM MUpE C NMPOBO/AOB, KJII0Y
MOMOIIBIO HHCTPY-
menroB 1 KT.
KommyHuKaTHUBHEIE:
OpraHU30BBIBATH
y4eOHOe COTpYIHUIC-
CTBO ¥ COBMECTHYIO
JIeSITENbHOCTD C Y4H-
TeJIeM U CBEPCTHUKAMHU;
paboTaTh HHIUBU-
JyaJIbHO U B TPYIIIE
15. | Pacuér VYaenbHOE CctopmupoBatsb 3unamy: onpeneneHne PerynstuBHbie: CamocrosTensHOCTh B | JIaTYMK TOKa,
CONMPOTHUBJIEHHUS COIIPOTHUBIICHUE 3HAHUS O pacucTe YAEIbHOTO IUIAHUPOBATH CBOU NprOoOPETEHNH HOBBIX | PeOCTaT, HCTOYHUK
MPOBOIHUKA. IIPOBOJHUKA. COIIPOTHUBIICHUS COIPOTHUBIICHUS JIEHCTBUS B 3HaHUH U NMUTAHUSA, KOMILJIEKT
Peocratsl. 3aBUCHUMOCTD MIPOBOTHUKA. [IPOBOJIHUKA; €IMHUIY | COOTBETCTBHH C MPaKTUYECKUX NMPOBO/I0B, KJIIOY
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Henomsoparue
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanz
HJ‘j'Q Tema OcHoBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
I colepKaHue 0Ka €IMETHBIC €3yJIbTaThI:
P P plgi%yanaTbI pgl“yJ}llHTI/IBHLIe, JiroctHbie
KOMMYHUKATHBHEIE, Pe3yJIbTaTh!
II03HABATEJIbHBIC
JlabopaTtopras CONPOTUBJICHUS Hayuurts: U3MEPEHUs YAEIbHOTO | MOCTaBJICHHOW 3afjaueil | yMeHHH
pabota Ne 6 IIPOBOJIHMKA OT €T0 HCCIIEI0BATh CONPOTHUBJICHHUS 1 YCIIOBUSIMH €¢
YIEIBHOTO 3aBUCHMOCTb IIPOBOJIHUKA U €€ peaxn3aIim.
CONPOTHUBIICHUS, ITTUHBl | CONPOTHUBJICHHUS (bu3MYECKN CMBICIT; [lo3HaBaTenbHBIE:
IIPOBOJHMKA U IUIOIIAN | IPOBOJHHUKA OT €TI0 dopmyiy 1714 pacdeTa | OCYIIECTBIIATH
€ro NOMEePEYHOr0 YAEIBHOIO CO- COIPOTHUBIICHUS (ukcanuro
ceueHus. Peocratsl. MIPOTHUBIICHUS], JUINHBl | NIPOBOJHUKA. YMmemb: uHpOpManuH 00
VYerpolictso MIPOBOJHUKA U BBIYHCIISTH OKPYKAIOLIEM MUPE C
MOJI3YHKOBOTO peocTaTa | IUIOLIAIH €T0 COIIPOTHBIICHHE MOMOUIBIO
1 0003HAYCHHUE €ro Ha MIONIEPEYHOTO MPOBOIHUKA; nnctpymentoB U KT.
cxeme. JlaGoparopnas CEYEHMS; BBIYUCIATL | OOBACHATH yCTPOMCTBO | KoMMYyHHKaTHBHBIE:
pabora Ne §. CO-IIPOTHUBJIEHUE Y IPUHIATI IeHCTBHS yMeHHe
«P CTYJIMPOBAaHUE CUJIBI IIPOBOOHHKA, peocrara, OpraHu30BbIBATH
TOKA B IETIH C TIOMOMIBI0 | OOBSCHATH peryinupoBaTh CUITy yueOHoe
peocTara» YCTPOﬁCTBO nu TOKa B LICIIU C COTPYIHUYECTBO U
MPUHIUAIT ACUCTBUA TIOMOIIBIO pe€ocTaTa COBMECTHYIO
peocTtara, JIESTEIBHOCTD C
peryiampoBaTtb CUITy YUYHUTEIIEM U
TOKa B LICIIH € CBEPCTHHUKAMHU,
IIOMOIIBIO peocTaTa pa60TaT])
WHIVBUIYATBHO U B
rpymme
16. | Mocaenorarensno | Ilocnenosarensroe CctopmupoBatsb 3Hnamb: 3aKOHBI PerynstuBHbie: CaMocTOSTeTbHOCTE B | JIaTYMK TOKA,
e coelMHeHHUe COEIMHEHUE 3HaHMsI O 3aKOHAX [I0CJIEI0BATEIBHOTO IUIAHUPOBATh CBOU NprOOPETEHNH HOBBIX | AaTYHK
MPOBOJHUKOB. npoBoTHUKOB. Crita MIOCIIEIOBATENBHOTO COCIUHEHUS JIEHCTBUS B 3HaHUH U HATIPsI’KeHUs],
JlaGopaTopHast TOKa, HaMpsKeHUE U COEIMHEHUS IIPOBOAHUKOB. COOTBETCTBUHU C MPaKTUYECKUX ammnepMerp
padora Ne 7 COIIPOTHBJICHUE B LICTIU X | IIPOBOJHUKOB. Ymemuw: 00bACHATD MOCTAaBJICHHOM 3aauel | yMeHui JBYXIIpe/ieJIbHBIIA,
Ha OTJEJBHBIX €¢ Hayuurts: 0COOEHHOCTH U YCIIOBUSIMU €€ BOJILTMETP
ydacTKax Mpu UccIeI0BaTh MOC/IEA0BATEILHOTO peaxm3aIim. JBYXIpeaebHBbIiA,
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ\/@ Tema OcHOBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
T coJiepikaHme OKa €JIMETHBIC €3yJIbTaThI:
P P pI;SyHBTaTBI pgl“yJ}';HTI/IBHLIe, JIH4HOCTHBIC
KOMMYHUKATHBHBIC, Pe3yJIbTaTh!
TI03HABATEIILHBIC
TIOCJIeIOBATEIIEHOM TOCTIEIOBATEILHOE COCTMHEHUS ITo3naBarenbHbIE: pe3ucTopsl,
COCIMHECHUH. COCTMHEHNE MIPOBOTHUKOB, OCYILECTBJISATh WCTOYHUK TTUTAHWSI,
JlabopatopHas paboTa TIPOBOTHUKOB; MIPUMEHSTH 3aK0H OMa | (uKcanuio KOMIUIEKT IIPOBOJIOB,
Ne 7. «I3yuenue MU3MEPSTH CUIIy TOKa ¥ | JUIA Y4acCTKa LIETIH U uHpOpMAIUHU 00 KITIOY
TOCJIEI0BATEIHLHOTO HanpsKEeHUE; 3aKOHBI OKpY’KaIOIIeM MHUpE C
COETMHEHUS BBIYHCIIATH [OCIeI0BaTeIbHOTO TIOMOIIIBIO
TIPOBOJIHUKOBY COTIPOTHUBJICHUE COCITUHEHUS IS unctpymenTos 1 KT.
MIPOBOJTHUKA peIIeHUS 3a1a4; KommyHuKaTUBHBIE:
cobuparts OpraHU30BbIBATH
SIIEKTPUYECKYIO IETb U | yIeOHOe
TIPOBEPATH COTPYIIHUYECTBO U
SKCIIEPUMEHTAIIBHO COBMCCTHYIO
3aKOHOMEPHOCTH ACATCIBHOCTD C
MIOCJIENOBATEIBLHOTO Y4IUTCIEM U
COCIUHCHUS CBCPCTHUKAMMU;
pabortath
WHIUBUAYAIBHO U B
rpyrmie
17. | MapawensHoe ITapannensHoe CctopmupoBatsb 3namv: 3aKOHBI PerynsatuBHBIE: CaMoCTOSITeTbHOCTE B | JIaTYMK TOKA,
coeHEeHHE COEIMHEHUE 3HaHMsI O 3aKOHAX MapauIebHOTO TUIAHUPOBATh CBOU NpUOOPETCHUH HOBBIX | AATYHK
NMPOBOJHUKOB. npoBoAHUKOB. Cuiia MapauIeIEHOTO COETMHEHUS JIeHCTBUS B 3HAHUH U HANPSKEHHs],
JlaGopaTopHasn TOKA, HANPSDKCHUE U COCAMHEHUS MIPOBOIHUKOB. Y Memb. | COOTBETCTBUH C MIPAKTUIECKUX aMIepMerp
padora Ne 8 COINPOTUBJICHHE B LIETIM M | TIPOBOJIHUKOB. OOBSCHATH MMOCTaBJICHHOM 3a/1aueit yMEHUH JABYXIpeaeJbHbIi,
Ha OTHEIbHBIX €€ Hayuurs: 0COOEHHOCTH U YCIIOBUSIMU €€ BOJIBTMETP
y4acTKax Impu HCCIIE0BaTh TapajuIebHOTO peanm3anum. JABYXIpeaebHbIiA,
napajuieIbHOM napasuiesIbHOe COCTMHEHUS Ilo3HaBaTenbHBIE: pe3ucTOopHI,
COCTMHEHUHU COETMHEHUE MIPOBOTHUKOB; OCYILIECTBIISATH HCTOYHHK MUTAHMSA,
MIPOBOJTHUKOB. MIPOBOJTHUKOB; MPUMEHATH 3akoH OMa | (HKcanuro KOMILJIEKT

JlaGoparopHast paboTa

M3MEPATH CUITY TOKa U

JJIA y4aCTKa eI U

uHpopmMauu oo

MpoBO10B, KJII0Y
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ‘j'Q Tema OcHoBHOE IleneBas ycTaHoBKa . MeranpeaMeTHbIe
T coJiepikaHme OKa €ZIMETHBIC €3yJIbTaThI:
P P pzzym)TaTbI pgl“yJ}';HTI/IBHLIe, JIH4HOCTHBIC
KOMMYHUKATHBHBIC, Pe3yJIbTaTh!
TI03HABATEIILHBIC
Ne 8. «3zyuenue HanpsKEeHUE; 3aKOHBI OKpYXaroleM MUpE ¢
TapauIeIEHOTO BBIYHCIIAT MapauIenbHOTO TIOMOTIIBIO
COEIMHEHUS COTIPOTHUBJICHHE COEIMHEHUS JIJIS nactpymentoB U KT.
TIPOBOTHUKOBY» TPOBOTHUKA peIICHUS 3a1aY; KomMmyHHKaTHBHBIE:
cobuparn OpTraHN30BBIBATH
AJIEKTPUUIECKYIO IIeTh U | ydeOHOe
MIPOBEPATH COTPYIHUYECTBO U
JKCIIEPUMEHTAIBHO COBMECTHYIO
3aKOHOMEPHOCTH JIeSITETTHHOCTD C
MapauIenbHOTO YUuTENeM U
COETUHEHUS CBCPCTHUKAMU;
pabortath
WHAWBUAYAIBHO U B
rpyrre
18. | Pa6ora Pabora u MOLTHOCTB CdopmupoBatb 3Hamyb: onpeneaeHue PerynstuBHbie: CamocTosTenbHOCTh B | JlaTunK TOKA,
MOIITHOCTH 3JIEKTPUYECKOTO TOKA. 3HaHUSA 0 paboTe u paboTHI ¥ MOLITHOCTH TUTAHUPOBATH CBOU NprOOPETEHNH HOBBIX | AaTYHK
JIEKTPUIECKOTO Emuaus! paboTst MOIITHOCTH ANEKTPUYECKOTO TOKA; | NEHCTBUS B 3HaHUH H HANPSKEHUs],
ToKa. 3aKoH 9JIEKTPUUYECKOTO TOKA! 9JIEKTPUYECKOTO TOKA, | €AMHULIBI U3MEPEHUS COOTBETCTBHUH C MPAKTHYCCKUX aMmepMerp
Jxoyast — Jlenma. | 1 JIx, ] Breunl 3akone [[xoynsa — pabOTHI ¥ MOIITHOCTH MMOCTaBJICHHOM 3a1auei YMEHUH JBYXIpe/ieJIbHbIA,
JlaGopaTopHas KBTeu, equnnna Jlenna. 3JIEKTPUYECKOrO TOKa | M YCJIOBHMAMM €€ BOJILTMETP
padora Ne 9 MOIIHOCTH Hayuuts: 00bsCHATh | M X QU3HYECKHUH peanuM3alyH. ABYXIpeeJbHbIiH,
SIIEKTPUIECKOTO TOKA: 1 | sABIICHWE HarpeBaHusi | CMBICI; (GOpMYILy AT ITo3HaBaTesIbHBIE: JIAMIIOYKa,
Bt. CuéTumx IIPOBOJHUKA ompeieNIeHnsT paboThI OCYUIECTBIIATH MCTOYHUK MUTAHMS,
JNEKTPUYECKON DHEPTUH. | INMEKTPHICCKUM 1 MOIITHOCTH (ukcamuro KOMILUIEKT
Harpeanmue TOKOM; PACCUUTHIBATE | NEKTPHUYECKOro TOKa; | mHbOpMAImH 00 NMpPOBO/IOB,
MIPOBOJTHUKOB 3HAYEHUS IPUOOPHI TSt OKpYXarolieM MUpeE ¢

JIEKTPUYCCKUM TOKOM.
3axon Jxoynst —
Jlenma. JTaboparopHast

(uzmgeckux
BEJIMYMH, BXOJSIINX B
(dhopmyiry paboThI U

n3MepeHus paboThI,
(hopMyYIHPOBKY 3aKOHA
Jxxoynsa — Jlenua.

MOMOUIBIO
nnctpymentoB U KT.
KommyHuKkaTrBHEIE:
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ\/(Q Tema OcHOBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
T coJiepikaHme OKa €ZIMETHBIC €3yJIbTaThI:
P P pIe)SyHBTaTBI pgl“yJ}llHTI/IBHLIe, JIH4HOCTHBIC
KOMMYHUKATHBHBIC, Pe3yJIbTaTh!
TI03HABATEIILHBIC
pabota Ne 9. MOILIHOCTH VMerb: 00BICHATD OpraHU30BBIBATH
«3mepenue paboThI U JJIEKTPHUYECKOTO TOKA, | SBJICHUE HATrPEBaHUS yaeOHOe
MOIITHOCTH 3aKkoH J[Koyms— MIPOBOHUKA COTPYAHUYECTBO U
3IEKTPHUYECKOTO TOKa Jlenna; ucciaeI0BaTh ANEKTPHYCCKUM TOKOM; | COBMECTHYIO
3aBHCHMOCTh PacCUUTHIBATH JeSITETTHHOCTD C
TEMITCPaTyPHhI 3HaYCHUS QU3UUECKUX | YUUTEIEeM U
IPOBOIHUKA OT CUJIbI | BEJIMYMH, BXOJAIIUX B | CBEPCTHHKAMH;
TOKa B HEM (dhopMynBI pabOTHI U paboratb
MOIITHOCTH WHINBUAYAJIEHO U B
ANEKTPUYECKOTO TOKa, | TpyIIe
3aKoH Jxoymst —
Jlenua
DNIEeKTPOMAarHUTHBIE sIBJICHUS (8 4.)

19. | MocrosinubIe ITocTostHHBIE MArHHTBI. CctopmupoBatsb 3uamo: onpenencHue PerynsatusHbIe: PazButue JemoHcTpanus
MAarHUThI. EctectBennsie n 3HAHUS O IOCTOSIHHBIX | ITOHSTHI: CEBEPHBIM M | YYUTHIBATH BBIACIICHHBIEC | MO3HABATEIHFHOTO «HM3mepeHune moJist
MarsHuTHoe 1noJie HCKYCCTBEHHBIC MarHurax, FOJKHBIN MarHUTHBIC YYUTENIeM OPUEHTHPHI HUHTEpeca K pHU3HKe. TMOCTOSTHHOT O

MAarHHTHL MarHUTHOM IIOJIC. MOJTFOCA, MATHUTHOE JICHCTBUS B HOBOM Y0exnEHHOCTD B MarHuTa»:
HamaranunBanue HayuuTte: HaOmroaaTe | moie, TUHUA y4eOHOM MaTepuale B BO3MOXKHOCTH JATYHK

JKelle3a B MAarHUTHOM
rnoje. MaruutHeie
TOJIIOCA.
BzaumoneiictBue
MarHuToB. MarauTHOe
rnoje. MaruuTtHas
uHAyKuus. JInauu
MarHUTHON HHAYKIIHH.
Hanpasnenue nunauit
MAarHATHOH WHITYKITHH.
OnHOpOAHOE MarHUTHOE

B3aUMo/IeiicTBHE
MOCTOSIHHBIX
MarHuTOB;
OTIpeNIeNATH TONF0Cca
TIOCTOSTHHBIX
MarHuTOB IO
HaIlpaBJICHUIO JIMHUM
MarHUTHOHN HHIYKIHN
WUJIM HalpaBJeHUE
BEKTOpa MarHuT-HON
WHIYKITAH 110

MarHUTHOM MHTYKIIHH;
KaK B3aMMOJICIICTBYIOT
MMOCTOSHHBIE MATHUTEL.
Ymemo: 00BICHATH
B3aUMOJEHCTBHE
ITOCTOSIHHBIX
MarHuTOB;
aHAITM3UPOBAThH U
CTPOUTH KapTUHBI
JIMHUN UHITYKUUU
MArHATHOI'O IOJIS

COTPYIHHYECTBE C
YUHUTEIIEM.
Ilo3HaBaTesbHBIE:
OTIPEJICTISITh TIOHSTHSL;
yCTaHABJIMBATh
AHAaJIOTHUH; TOHUMATh
PasIuymst MEKITY
HCXOJAHBIMHU (paKTAMH U
TUITOTE3aMH JIJISL UX
00BSICHEHNS,
TEOPETUUCCKUMHU

TIO3HAHUS IPUPOIBI

MATHHUTHOTO I0JIs,
NOCTOSTHHBIH
MATrHHT IOJ0COBOMH
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ\j'Q Tema OcHOBHOE IleneBas ycTaHoBKa . MeranpeaMeTHbIe
ol coziepyKaHHe 0Ka €IMCTHBIC €3yJbTAThI:
P P pz3yanaTLI pgl“yJ}';HTI/IBHLIe, JlmanocTibie
KOMMYHUKATHBHBIC, PESYIBTATE!
MMO3HABATEIIbHBIC
noJje W3BECTHBIM ITOJIFOCaM MOJCIISIMH 1
Mar"mTa; CTpOUTh peaTbHBIMHU 00BEKTAMHU
M300pasKeHUs
MarHUTHBIX TOJIEH
MMOCTOSIHHBIX
MarHuTOB C
IMOMOIIBIO JTUHHUH
MarHATHOHN WHITKITH
20. | JIaGopaTopHas JlabopaTtopHas paboTa CdopmupoBath 3uamo: o PerynstuBHeie: CamocrosTenbHOCTE B | JIaTYHK
padora Ne 11. No 11. «3yuenue 3HAHUS O MATHUTHOM | CYIIECTBOBAaHUHU IJIAHUPOBAaTh CBOU NpUOOPETCHUH HOBBIX | MATHUTHOIO IOJISI,
MarHuTtHoe noJie MarHUTHOTO TIOJISt roJie 3eMJIu. MarHUTHOTO MOJISt JICHCTBHS B 3HAHWHI U NOCTOSIHHBIH
3emiu MOCTOSIHHBIX MarHUTOBY. | HayduTb: 3emun; 0cOOEHHOCTH COOTBETCTBHUU C MIPaKTUYECKUX MATHHT MOJIOCOBOIA,
MarnutHoe noiie 3eMaId. | UCCICAOBaTh MarHUTHOTO TIOJIS TMOCTaBJICHHOM 3a/1aueit yMEHUH JUHelKa
MarHuTHbIE TIOJIIOCHI CBOMCTBa 3emun. U YCIIOBUSIMU €€ H3MepHUTeIbHAS
3emiu. MarHutHeie MTOCTOSTHHBIX YMeThI uccaeaoBaTh peau3anum.
aHOMaJIii. MarHuTHbIE MarHUTOB; [TOJTy4YaTh cBoiicTBa MocToSHHBIX | [lo3HaBarenbHBIC:
Oypu KapTHUHBI UX MarHuTOB; MOJy4aTh OCYILIECTBIISATH
MarHUTHBIX TTOJIEH KapTUHBI UX (bukcarmro

MAarHUTHEIX I0JIeH

uHpopmanuu 06
OKpY’KaIOIIEeM MHpE C
TIOMOIIIBIO
nnctpymentoB U KT.
KoMmyHHKaTHBHEIE:
OpraHU30BHIBATH
yaeOHoe
COTPYJHHYECTBO H
COBMECTHYIO
JIeSITETIHHOCTD C
YUHUTEJEM U

54



[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ\j'Q Tema OcHoBHOE IleneBas ycTaHoBKa . MeranpeaMeTHbIe
T coJiepikaHme OKa €ZIMETHBIC €3yJIbTaThI:
P P pzzyanaTbl pgl“yJ};ﬂTI/IBHLIe, JiroctHbie
KOMMYHUKATHBHEIE, Pe3yJIbTaTh!
TI03HABATEIILHBIC
CBEpPCTHUKAMHU;
pabortath
WHINBUAYAIBHO U B
Tpyrmie

21. | MarauTHOE TIOJTE OmsiT OpcTena. CoopmupoBats 3namo: CUIOBYIO PerynsatuBHbIE: YO6exIEHHOCTD B JemoHcTpanus
JIEKTPUIECKOTO B3zaumocssizb 3HAHUS O MATHUTHOM | XapaKTEpUCTUKY YUUTBIBATh BBIJIEJICHHBIE | BO3MOXKHOCTH «HA3mepenue
TOKAa MarHUTHBIX TIOJICH U MOJI€ TEKTPUUECKOTO | MArHUTHOTO IOJIA; Y4UTENEM OPUEHTHPBI TIO3HAHUS TIPUPOIBI MarHUTHOIO MOJIst

JBIDKYIITAXCS TOKa. ONpEIEIICHNE MO IS JEHCTBUS B HOBOM BOKPYT
3MEKTPUYECKHX 3apsAoB. | HayuuTh: mpoBOAWTh | MHIYKIMH MAarHUTHOTO | y4eOHOM MarepHuale B NMPOBOAHUKA C
MarnuTtHoe nosue SKCIEPUMEHTHL, HOJIS; €€ eAUHUILY COTPYAHUYECTBE C TOKOM»: JaTYUK
MIPOBOTHHKA C TOKOM. JIOKa3bIBAIOIIIHE n3MepeHus. Ymemo: YUUTEIEM. MarHUTHOTIO MOJIs,
[Ipaswuio OypaBuuka. CYLIECTBOBaHME ONpENEATH [lo3naBaTenbHBIE: JIBa ITATUBA,
T'umoreza Ammepa MAarHMTHOTO MO HanpaBJICHUE JIMHUH OTIpeNIeNATh OHATHS, KOMILIEKT

BOKDPYT IPOBOJHUKA C | MAarHMTHOW MHAYKLIMH | yCTaHABJIMBAThH NMPOBOJIOB,

TOKOM; OIIPCACIATH MAarHuTHOTO MOJIA aHaJIOI'my; MOHUMAaTh HNCTOYHHK TOKA,

HampaBJIEHUE JIMHUN MIOCTOSIHHOTO TOKa U Pa3INYKS MEKILY KJII0Y

MarHUTHOM UHIAYKOWA | HallpaBJICHHUC TOKa B HCXOJTHBIMHU (l)aKTaMI/I u

MAarHMTHOTO MO IIPOBOJHUKE IO TUNOTE3aMHU AJIS UX

MOCTOSIHHOTO TOKa, IIpaBUITy OypaBUIHKa OOBSICHEHNS,

HCIIOJIB3Ys IIPaBUIIO TEOPETHIECCKIMHU

OypaBumnka MOJICTISIMH H

peaNTbHBIMHU O0OBEKTaMHU
Cserossie siBnieHus (104.)

22. | Ucrounuku cera. | [Ipsmonuneiinoe CdopmupoBatsb 3Hamyb: 3aKOH PerynstuBHbie: CaMocToATeNbHOCT B | OCBETHTEb C
IIpsamonuHneiiHoe pacmpocTpaHeHue CBeTa. | 3HAHHA O MIPSIMOJIMHEHOTO TUIAHUPOBATh CBOU npUOOPETCHUH HOBBIX | MCTOYHMKOM CBeTa
pacnpocTpaHeHue OTKIIOHEHHE CBETA OT MIPSMOJINHEHOM pacnpoCTpaHeHus JICHCTBUS B 3HAHUHU U Ha 3,5 B, ucrounuk
cBeTa. IIPSIMOJINHEMHOTO pacrpocTpaHEHUH CBeTa. COOTBETCTBHUH C TPaKTHYECKAX NMUTAHUSA, KOMILJIEKT
JlaGopaTopHast pacnpocTpaHeHus IpU cBera. Hayunts: Ymems: npumensTs MOCTaBJIEHHOM 3a1aueit YMEHUH NMPOBO/I0B, LIeJieBast
padora Ne 12 IIPOXOKACHUH IIPErpaj UCCJIEI0BATH IIPSIMO- 3aKOH U yCIOBUSAMU €€ auapparma
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Henomsoparue
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanz
HJ\j'Q Tema OcHoBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
i coziepKaHne OKa €IMETHBIE €3yJIbTaThI:
P P p123ym)TaTLI pgl“yJ}';HTI/IBHLIe, JiroctHbie
KOMMYHHKaTHBHEIE, PesyTIbTaTEL
TI03HABATEJIbHbIC
OYEHb MaJIbIX Pa3MEpOB. | JIMHEHHOE MPSAMOJIMHEIHOTO peaxm3aIim.
3aKOH MPSAMOIMHEHHOTO | pacmpocTpaHEHHE pacnpoCTpaHeHHs [lo3naBaTenbHBIE:
pacnpocTpaHEeHUs CBETa. | CBETa; HAOMIOIATh B CBETa IIPH OOBSICHEHUH | OMNPEACNsATh MOHATHS,
[Ipumenenwue siBneHNs npouecce Pa3JINYHbIX SBICHUN WCIIOJIb30BaTh 3HAKOBO-
NPSIMOJIMHEHHOTO DKCIIEPUMEHTAIBHON CUMBOJIMYECKUE
pacmpoCTpaHEHUs CBETa | JEATCIBHOCTH; CpE/CTBa, B TOM YHUCIIE
Ha MPaKTHKE. CpaBHUBATb, MOJIETIH ¥ CXEMBI JUIsl
JlaGoparopHast paboTa 0000mare u pelleHns 3a1a4.
Ne 12. «Habnrogenue (hopMymupoBaTh KoMMyHHKaTHBHBIE:
HPSIMOJIMHEHHOTO BBIBOJIBI OpraHU30BbIBATH
pacnpocTpaHeHus yuebHOe
CBETa» COTPYAHUYECTBO U
COBMECTHYIO
JEATEIBHOCTB C
YUHUTENEM U
CBEPCTHUKA-MH;
pabortath
WHMBHYaJIbHO U B
rpyrre
23. | Orpaxenne SIBieHue OTpaXKEeHUs. CoopmupoBats 3name: 3aK0OH PerynsatuBHbIE: CamocTosiTennsHOCTE B | OCBETHTEJb €
cBeTa. CBeTa. 3aKOH OTPAKCHUs. | 3HAHUS O 3aKOHE OTpaXXEHUsI CBETA. IUIaHWPOBATh CBOM NPUOOPETEHUH HOBBIX | HCTOYHHKOM CBETA
JlaGopaTopHasn cBera. OOpaTUMOCTh OTpa)XCHMs CBETA. Ymems: onucsiBaTh JefcTBUS B 3HAHUH U Ha 3,5 B, ncrounnk

pa6ora Ne 13

CBETOBBIX JIy4eil.
3epkanbHOe U
muddy3HOE OTpaskeHHe
cBera. JlabopaTopHas
padora Ne 13.
«3yuyenue siBieHus
OTpaXCHUSI CBETa»

Hayuwurts:
SKCIEPUMEHTAIBHO
HCCIICIOBATH SIBIICHHE
OTpaKeHHS CBETA;
HaOIIoNaTh U
HU3MEPATH B IIpoIIecce
3KCTIEPUMEHTAIBHON

SIBICHUE OTPAKCHUS
CBETa; CTPOUTH
OTpa>KECHHBIE JTyUl
cBeTa

COOTBETCTBHH C
IOCTaBJICHHOM 3a1auei
U YCJIOBHUSIMH €€
peanu3aIym.
Ilo3naBarenbHbIE:
OTIPEJICINIATH TIOHSATHS,
HCITI0JIb30BaTh 3HAKOBO-

MPaKTUYECKUX
YMEHHUH

NMHTa-HAS,
KOMILJIEKT
NPOBO/OB, lleJ1eBast
nuadgparma,

MOy UHJIHHAP,
IUIAHIIET Ha
TIOTHOM JIUCTE €
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MPOrpaMMbI OCHOBHOTO 0011ero oopazoanus (B coorBeTcTBUN ¢ DI'OC) Hcnoms3oBanie
YHuBepcanbHbie yueOHble aeiicteus (YY) obopynosanus
HJ\/@ Tema OcHOBHOE IleneBas ycTaHoBKa - MertanpenmeTHbie
i coziepKaHne OKa €ZIMETHBIC €3yJIbTaThI:
P P pI;ByHBTaTBI pgl“yJ}llHTI/IBHLIe, JiroctHbie
KOMMYHHKaTHBHEIE, PesyTIbTaTEL
TI03HABATEJIbHbIC
JeATeIEHOCTH; CHMBOJIMUECKHE KPYTOBBIM
CpaBHHBATh, CPEICTBa, B TOM YHUCIIE TPaHCTIOPTHPOM
00001maTh u MOJIENIA M CXEMBI IS
(opmynupoBaTh peueHus 3aaay.
BBIBO/IBI; KoMmyHHKaTHBHEBIE:
TIPEICTaBISITh OpraHU30BHIBATH
Ppe3yJIbTaThI yuaeOHOe
M3MEpEHUil B BUJIC COTPYJHHYECTBO H
Ta0IuUIL COBMECTHYIO
JEATEIIBHOCT C
YUHUTENEM U
CBEPCTHUKA-MH;
paboTatb
WHIUBHUIYaIbHO U B
rpyre
24. | Tlpenomienue SIBnenue npenomiaeHus CoopmupoBats 3namb: 3aKOH Ilo3naBaTenbHBIE: CamocrosiTenbHOCTE B | OCBETUTEINB C
CBeTa. cBera. COOTHOLIEHNUS 3HAHMS O 3aKOHE NIPEJIOMJICHUS CBETA. OIIPEEIATh ITOHATHS, NPUOOPETEHUH HOBBIX | MCTOYHUKOM CBETa
JlaGoparopHas MEKy YIIIaMU TaficHUusl | MIPEIOMIICHUS CBETA. Ymemsw: onuceiBaTh UCIIONIb30BaTh 3HAKOBO- | 3HAHHUHU U Ha 3,5 B, ncrounmnx

pabora Ne 14

1 TIPETTOMJIICHHS.
OnTudeckas INIOTHOCTh
cpensl. [lepexon cBera
U3 CpeIbl ONTHYCCKU
Oonee MIIOTHOH B cpey
ONITHYECKU MECHEe

wiotHyto. JJaGoparopnas

pabota Ne 14,
«3yuyenue siBIeHUS
MPEIOMIICHUS CBETa»

Hayuurs:
HCCIIeI0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
TIOTYNHSCTCS SBIICHHE
TPEJIOMJICHHS CBETA
(cooTHOIIIEHHE YTIIOB
naJicHUs U
NpEJIOMIICHUSA);
HaOIIONaTh U
M3MEpSTH B IIpoLiecce

SIBJICHUE MTPETIOMIICHUS
CBETa; CTPOUTH
MIPEJIOMJICHHBIE TydH
cBeTa

CHUMBOJINYECCKHUEC

TPaKTHYECKAX
YMEHHI CpeNICTBA, B
TOM YHCJIE MOJIEIH U
CXEMBI ISl peIIeHUs
3aj1ad.
KommyHuKkaTuBHEIE:
OpTaHU30BHIBAThH
yuebHOe
COTPYAHUYECTBO U
COBMECTHYIO
JEATEIIEHOCTD C

MHUTaHUS, KOMIUICKT
MPOBOJIOB, IICTICBAs
nmadparma,
MOJTYLAITHH/ID,
TUTAHIIIET Ha
TUTIOTHOM JIMCTE C
KPYTOBBIM
TPaHCTIOPTHPOM
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
TporpaMMBbl OCHOBHOT'O 0011ero oopazoBanwus (B coorBeTcTBUr ¢ PI'OC)

YHuBepcanbHbie yueOHble aeiicteus (YY)

Hcnonn3oBanne
o0opynoBaHuUs

HJ‘j'Q Tema OcHOBHOE IleneBas ycTaHoBKa . MerTanpeamMeTHbIE

T coJiepikaHme OKa €ZIMETHBIC €3yJIbTaThI:

P P p§3yanaTH pgl“yJ}llHTI/IBHLIe, JIH4HOCTHBIC

KOMMYHHKATHBHBIC, PESYIBTATE!
TT03HABATEIbHBIE

SKCIIEPUMEHTAIBHOM YYUTENEM U
JeATeIEHOCTH; CBEpPCTHUKAMHU;
CpPaBHHUBATh, paboratb
00600maTs u WHIUBUIYaJIbHO U B
(hopmyupoBaTh Tpyrmie
BBIBOJIBL;
TIPEACTABIIATH
pe3yIbTaThI
M3MEPCHUH B BHJIC
TaOJIHI]

25. | ®dopMyna IMH3HL. ®dopmyna JIUH3BIF. Hayuuts: uzmepsath Ymems: cobupatn PerynstuBHbie: CamocrosTenbHOCTh B | OcBeTUTEND C
VYBenuueHne TUH3bL. | YBEITUYCHHUE JTMH3BI Y. (oxycHoe YCTaHOBKY 10 IUTAHUPOBATH CBOH MPHOOPETEHUH HOBBIX | MCTOYHHKOM CBETA
JlabopaTopHas Jlaboparopnas pabora paccTosiHuE U OTICAHHIO 1 JIEHCTBUS B 3HAHHUH U Ha 3,5 B, ncrounnk
pabota Ne 15 Ne 15. «A3yuenue ONTHYECKYIO CHITY MIPOBOJUTH COOTBETCTBHH C MPaKTUYECKUX MUTAHUS, KOMIUIEKT

n300paKeHUS, coOuparorieii JIMH3bL, | HAONIONEHUS MMOCTaBJICHHOM 3a1auei yMEHUH MPOBOJOB, LIEJIEBas
JIaBa€MOT0 JIMH30M» HaOJII01aTh, U3MEPATh | M300paKeHUIA, ¥ yCIOBUSAMH € nuadparma, SKpaH

u 000011aTh B
npolecce IKC-
MePUMEHTAITEHON
JIeATCIIBHOCTH;
TIPEJICTABISATh
PE3yIBTATHI
HU3MEPEHUH B BUJIE
TaOJIHII,
oTIpeNeNsITh
BEJIMYUHBI, BXOJISAIINC
B (hOpMYITY JINH3BI

MOJTy4aeMbIX TIPH
IIOMOIIH JINH3bL,
OOBSCHATD
MTOJTyYCHHbIC
pe3yIbTaThl

peann3anum.
KoMmyHHKaTHBHBIE:
OpraHU30BHIBATH
yaeOHoe
COTPYZAHHYECTBO U
COBMECTHYIO
JesATeIbHOCTD C
YUYHUTEIEeM H
CBEPCTHUKAMU;
paboTatb
WHIUBHUIYaIBEHO U B
rpymre

CTaJIbHOH,
HaIlpaBJIAIOIIas ¢
WM3MEpUTEIbHON
IIKaJIoMH,
cOOUpAIOIINe JTUH3HI,
paccenBaromas
JIMH3A, CIIau
«Monens npeamera
B pelitepe
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9 kJaace
[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON
MIPOrpaMMBbl OCHOBHOTO 0011ero oopazosanus (B coorBeTcTBUU ¢ PI'OC) Henomsoparue
> obopynoBaHuUs
VYuusepcanbHble yueonsie aeiicteust (YY)
No Tema OcHOBHOE IleneBas ycTaHOBKa MeranpenmeTrHbie
/i CoepKaHHE ypoKa [penmerHbie pe3yNbTaThL: JTHYHOCTHBIE
pe3yJbTaThI PETYIISTUBHBIE, FU—
KOMMYHHKATHBHBIE,
NI03HaBaTENbHbIC
3aKOHBI B3aUMOJICHCTBUS U ABWOKCHUS Tel (34 1.)

L. PaBHoyckopenHoe PaBHOyCcKOpeHHOE CdopmupoBartb 3HaTh: ONpeaeNeHe PerynsatusHbIe: PazButue MraTus
JABHKEHHE. JBIDKEHHUE. Y CKOPEHHUE. 3HaHMS O PaBHOYCKOPEHHOTO YUUTHIBATH BBI/ICIICHHBIC MI03HABATEJILHOTO J1a00paTOPHBIIi,
Yckopenue. dopmyna ais NPSIMOJIMHEHHOM TPSIMOJIMHEHHOTO YUHUTEIIEM OPUEHTHPHI uHTEepeca K pu3nkKe MeXaHHYecKast

JlabopaTopHnasi BBIYHCIICHHS YCKOPEHHSI. PaBHOYCKOPEHHOM JIBHDKCHUS, YCKOPEHHS, JICWCTBHSI B HOBOM CKaMbsl, OpycoK
padora Ne 1 Ennnanie! yckopeHust. JIBIKCHHH, (bu3HIeCKnii CMBICI yueOHOM MaTepHaie B JepeBsSIHHBI,
Yckopenne — YCKOPEHHH. €IMHALl U3MEPEHUS COTPYJHHIECTBE C 3J1eKTPOHHBIH
BEKTOpHas! pU3nIecKast Hayuuts: YCKOPEHHUSL. YUHUTEIIEM. CeKyHI0Mep ¢
BenmunHa. Pacuer PaccUHUTHIBATD YMeTh: IPUBOINUTE ITo3HaBaTenbHbIE: JaTYHKAMM,
CKOpOCTH YCKOpPEHHE Tela pH MPUMEPBI OTIPEETATh TOHATHS, MarHuTOynpaBJjseM
PaBHOYCKOPEHHOTO PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOTO HCIIOJIb30BaTh 3HAKOBO- ble FTepKOHOBBIE
HPSIMOJIMHEHHOTO TPSIMOJIMHEHHOM PaBHOYCKOPEHHOTO CHMBOJIMUECKHE DATYAKA
JIBHYKEHHSI. JIBHDKCHHH, JIBHDKEHHS; CpEaCTBa, B TOM UHUCIIe CeKyH/IoMepa
JlaGopartopHast paboTa UCTIONB3Ys OIIpEIeATh MOAYJIb U MOJIETIH ¥ CXEMBI JUIsl
Ne 1. «M3yqenue AHAJTMTUYECKUN U HarpaBJIeHUE BEKTOpa peleHus 3agay
PaBHOYCKOPEHHOTO rpaduyeckuii YCKOpEHHS
MPSIMOJIMTHEHHOTO METO/JIbl; CTPOUTH,
JIBYKCHHSD) YUTATh U
aHAJIN3MPOBATh
rpaduku
3aBUCUMOCTH
CKOPOCTH H
YCKOPEHUS OT
BpEMEHH
2. JlaGoparopHas OTHoeHue myTeH, Hayuuts: uzmepars VYMmeTs: onpenenars PerynsatusHbIe: CaMOCTOSITENBHOCTE B IMTatus
pabora Ne 2 HPOXOANUMBIX TEJIOM 32 YCKOpEHHE TeJa Ipu yCKOpeHHe IUIaHWPOBATH CBOM IPUOOPETEHNH HOBBIX 71a00paTOpHBIH,
T0CJIe/I0BaTEIIbHbIE ero PaBHOYCKOPEHHOTO JIeUCTBHS B 3HAHUHU U MexaHn4yecKast
paBHbIE IPOMEXYTKH PaBHOYCKOPEHHOM JBIDKECHUS TTPU COOTBETCTBHUH C MPaKTHYECKHUX CKaMbsl, Opycok
Bpemenu. Jlaboparophas NPSIMOJIMHEHHOM TIOMOIIM CEKYH/IOMEpa | TOCTaBJICHHOM 3aaueit YMEHUH JICPEBSHHBIH,
pabora Ne 2. JIBUKCHUU 1 JINHEWKW; 1 YCIIOBHUSIMH €¢ 3JIEKTPOHHBIN
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
HUcnonb3oBanue
MIPOrpaMMBbl OCHOBHOTO 00111ero oopazosanus (B coorBeTcTBUU ¢ PI'OC)
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme OKa [penmerHbie €3yJIbTATHI:
P P P pesy JInuHOCTHBIE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
«UccnenoBanue 3aIUCHIBATh peaxm3aIim. CEKYHIIOMED C
PaBHOYCKOPEHHOTO MOJTy Y€ HHBIN KommyHuKaTHBHBIE: JATYMKaMHU,
MPSMOJIMHEHHOTO pe3yibTat B BUJIE OpraHM30BHIBATH MarHUTOYIPABIIICMBI
JIBHIKCHHSD) TaOJIHUIIBL; yuaeOHOe € TePKOHOBBIC
(dopMyTHpOBaTH COTPYIHUYECTBO U JTATIAKA
BEIBOJI O BEITIOTHEHHOH COBMECTHYIO CeKyH/IOMepa
pabote u JIeSITETIBHOCTD C
aHaJM3UPOBATH YUUTEIEM U
IOy 4eHHEIC CBEPCTHUKAMU;
pe3yJbTaThI paborath
WHINBUAYAIBEHO U B
rpymrme
3. JBukeHne Teaa JBmxeHue Tena npu Hayuwuts: 3HATh: MOHITHE PerynstuBHbIC: CaMOCTOSITETIBHOCTD B ®dpoHTanbpHAS
MO/ IeiiCTBHEM JICHCTBUU CHIIBI TPCHUSL. UCCIIeI0BATh PpaBHOCHCTBYOIICH YYUTHIBATH BBIJICIICHHBIC | MPHOOPETEHUH HOBBIX nabopaTopHas
HECKOJbKHUX CHIL. TopMO3HO# IyTh. 3aBHCUMOCTH CHJIBI CHJIBL, CHITBI TPCHUSL. YYUTEIIEM OPUCHTHPHI 3HAHUH U pabdota Ne 1
TPEHUS CKOJBXKEHHUS | YMETh: peiiaTh 3a/1a4u JICHCTBUSL B HOBOM MPaKTHYC "CKUX «3yueHue
YMEHHHA JBIDKEHUS TeNa Ipu

@poHTAILHBIE
JadopaTopHbIe
padoTbI

JIBrKeHne CBSI3aHHBIX
TeJl B BEPTUKAIBHOMN
IUTOCKOCTH. [[BrkeHmne
CBSI3aHHBIX TEI B
TOPU30HTAIILHON
IUIOCKOCTH.
®poHTanbHaAs
nabopaTopnas pabora Ne
1. «3y4yeHue ABUKEHUS
TeJia TIPH ISHCTBUH CHITBI
TpeHus». OpoHTaIbHAS
naboparopHas paboTa Ne
2. «M3yueHue OBIKEHUSL
CBSI3aHHBIX TEI

OT IUIOIIAZH CO-
TIPUKOCHOBEHUS TEJ 1
CHITBI HOPMAITBHOTO
JTABJICHUS; IPUMEHATH
TTOJTyICHHBIC 3HAHUA
K PEILICHHIO 337124

Ha ABIKEHUE TeNa IO
JICHCTBHEM
HECKOJBKUX CHII

y4eOHOM MaTepuae B
COTPYJHHIECTBE C
YUHUTEIIEM.
Ilo3HaBarenbHbIE:
OTIPEETATh TOHATHS,
HCTIOJIb30BaTh 3HAKOBO-
CHMBOJINYECKHE
CPEACTBa, B TOM YHUCIIC
MOJIETIH U CXEMBI, JUIs
pereHus 3a1a4d
UCIIOJIb30BaTh 3HAKOBO-
CHUMBOJIMYCCKHE
CPEACTBa, B TOM YHCIIE
MOJIETIN ¥ CXEMBI, JUIS
pemeHus 3a1a4d

JIEHCTBUY CUJIBI
TPEHUS»:
JIepeBSIHHBIN OPYCOK,
Ha00p TPy30B,
MeXaHH4decKas
CKaMBbs,
JUHAMOMETP.
®poHTaNIbHAA
nabopartopHast
pabota Ne 2
«3yuenune
JIBHKEHHS
CBSI3aHHBIX TEJI»:
IITaTUB

J1a00paTOpHbIi,
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomsoparue
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
i coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: JTHYHOCTHBIC
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
MeXaHHYeCKas
CKaMbs1, Opycok
JIEPEBSIHHBII,
JIEKTPOHHBbIH
CeKyHI0Mep ¢
AaTYMKAMH,
MarHMTOynpaBJjseM
ble FTePKOHOBBIE
AATYMKHA
ceKyHAOMepa,
Ha0o0p rpy30B, OJIOK
HETIOJIBMKHBIN, HUTh
Mexaandyeckne KoJieOanus U BOJTHBI. 3BYK (16 1)
4. KonebatenpHoe KonebatensHoe Cdopmuposathb 3HaTh: onpeeIeHue PerynstuBHbie: CaMOoCTOATEIbHOCTD B JemoHcTpanuu
newkenue. [lepuon | nBmxenue. Konebanus 3HaHUS O KOJIcOaTEeIBHOTO YYUTHIBATH BBIJICIICHHBIC | MPHOOPETCHUH HOBBIX «Konebanns
KoJieOaHu IIApPHKa, IT0IBEIICHHOTO KoJicOaTeIbHOM JIBUYKCHUS, €rO YYUTEIIEM OPUCHTHPHI 3HAHUH U HUTSTHOTO MasTHUKA
MasITHUKA Ha Hutd. Konebanus JIBUDKCHUU U €T0 MIPUYHHEIL, TAPAMETPHI JICHCTBUSL B HOBOM MPaKTHYCCKUX 1 CBOOOHEIC
MIPY>KHHHOTO MasITHHKA. XapaKTePUCTHUKAX. KoJne0aTeIbHOTO y4eOHOM MaTepuae B yMEHHH KoJIeOaHus Tpy3a Ha
XapaKTepUCTHKH Hayuntb: 00BSICHAT JBIDKEHUS, € IHHULIBI COTPYAHUYECTBE C MPY>KUHEY:
KoJe0aTeIbHOTO mporiecc Konedbanuit H3MEpeHNs yauTeneM. KOMIIBIOTEP, JATYHK
IIBIKCHUS: CMEIICHHE, MasITHUKA; (hM3MIEeCKHUX BENINH, [lo3HaBaTenbHBIE: YCKOPCHUS,
aMIUTUTYAA, IEPUOI, HCCIIeI0BATh XapaKTePU3YIOIIIX OTIpEeNIeNATh TOHATHA, UHTCPAKTHBHAS
4acToTa KoJieOaHui. 3aBHCHUMOCTH IIEPHOA KonebaTepHOe HCTIOJIH30BaTh 3HAKOBO- JIOCKa HJTU SKpaH ¢
EfuHMLBI 5TUX BeJIUYMH. | KoJeOaHUI MasTHUKA JIBIDKCHUE. CHUMBOJTUYCCKHE MPOCKTOPOM JIJIst

CBSI3b YacTOTHI U

OT €ro AJIMHBbI 1

VYMeTs: onpenensaTs

CpCaACTBa, B TOM YUCJIC

JEMOHCTpaluH
rpadMKoB, IMITaTHB C

nepro/ia Kojxeoanuii™. AMILUTUTY B HEepUOJ U 4aCTOTy MOJIEJIU U CXEMBI JJIs
Marematudeckui KOJIe0aHHH; KoJIeOaHui peleHus 3agay KpernexoM, Habop
MasTHUK. [lepuon BBIYHCIISITH NIPY>KUH Pa3HOH
KoJie0aHui BEJINYHHBI, XKECTKOCTH, HaOOp
MaTeMaTH4eCKOro U XapaKTepU3yolye rpy3os 1o 100 r rpy3
MIPY>KHHHOTO MasiTHUKOB KoJebaTeIbHOe C KPIOUKOM, JIETKAsl U
JBIKCHHE HE pacTshKuMast HUTb,
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO 00m1ero oopasoBanust (B coorsercTBrr ¢ PI'OC) Henom3osane
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
n coziepKaHne ypoka [MpenmerHbie PE3yIbTATHI: TTHHOCTHBLE
pe3ynbTaThl peryJsITUBHEIE,
pe3ynbTaThl
KOMMYHHKaTHBHEIE,
TI03HABATEJIbHbIC
pyneTka
5. | Maremaruueckuii u Mexanuueckue CdopmupoBartb 3HaTh: ONpeaeNeHe PerynsatusHbIe: CaMOCTOSITEbHOCTE B JeMoHcTpanuu
NPY>KUHHBIN KoJIe0aHwMsl. 3HaHMS O K0J1e0aTeIHHOTO YUUTHIBATH BBIICIICHHBIE | NPHOOPETEHUH HOBBIX «Konebanus
MasTHUKA KonebarenbHas KoJIe0aTeIbHOM JIBMDKEHHUS; 4TO OO0 YUUTENEeM OPUEHTUPBI 3HAHUH U HUTSHOTO MasiTHUKA
cHCTEMA. JIBYKCHHH, MPEICTaBIISIIOT JEHCTBUS B HOBOM MIPAaKTHIECKUX ¥ cBOOOIHBIE
MaremaTnaecknit MaTeMaTHIECKOM U MaTeMaTHIECKHI yueOHOM MaTepHaie B yMEHHH KoJsieOaHus Tpy3a Ha
MasTHUK. KoneGanns HPYKUHHOM MasITHHK, PY>KUHHBIN COTPYJHHIECTBE C HPY>KHHE»: JaTYUK
MaTeMaTHIECKOTO MasTHUKax. HayunTs: | MasTHHK, CBOOOIHBIC YUHUTEIIEM. YCKOPEHHSI, ITATHB C
masgTHrka. CBOOOIHBIE 00BICHSITE KOJIEOAHUS KoJIeOaHus, Ilo3HaBarenpHBIC: KpETex)oM, Habop
konebanus. CmerieHue n MasITHHKA, TapMOHHIYIECKHE OTIPEIEIISIT TIOHSTHS, Ipy30B, HUTh, HAOOP
aMIUTUTY/Ia KOJIeOaHUH. aHAIIM3UPOBATh KOJICOQHMST; co3/1aBaTh 0000IEHHUS, MPY>KUH
[Ipy>XUHHBIN MasTHUK. yCJIOBHS olIpeieNIeHUs! yCTaHaBJIMBaTh
Konebanus npy>KMHHOTO BO3HUKHOBEHHMSI CMelIeHHs U aHaJIOruu
MasiTHHKA. CBOOOJIHBIX AMILTUTYIbI
I'apmoHuueckue KoJIe0aHui KosieOaHui.
KoJIe0aHus MaTeMaTU4ecKoro 1 YMeTh: 00BSICHATD
MPYXHHHOTO YCTaHOBJICHHS
MasITHHKOB KoneOaHuH
NPY>KHHHOTO U
MaTeMaTHIECKOTO
MasITHUKOB, IPUINHY
3aTyxaHus KoJieOaHuH
JlabopaTopnas 3aBUCHMOCTB IIEPUOJA Hayunrts: YMeTb: coOupaTh PerynaruBHble: CaMOCTOSTENbHOCTD B JlabopaTopHnas
padora Ne 4 KoJIeOaHui HCCIIe10BaTh YCTaHOBKY I10 IUIaHWPOBATh CBOM puoOpeTeHny HOBBIX | pafoTa «3yueHue
MaTeMaTH4eCcKOro 3aBUCHMOCTb [1EPUOJIa | OIMHCAHHIO; IPOBOANUTD JIeUCTBHS B 3HAHUH U KoJIeDaHuii rpy3a
MasiTHUKA OT JUINHBI KoJIeOaHUH MasiTHUKA HaOJoIeHnst COOTBETCTBHUH C MPaKTHYECKHUX HA NMPYKHHE»:
HHUTH, HE3aBUCUMOCTh OT €ro JUIMHBI 1 KoJIeOaHWH; U3MEPATh | IIOCTaBJICHHOMW 3ajauen yMeHHH KOMIILIOTEP,
OT aMIUTUTYABI aAMIUTUTYIBI MIEPUOA U YaCTOTY 1 YCIIOBUSIMH €¢ JATYHK YCKOPeHus,
KOJeOaHNH U MacChl KOJIEOaHMIA; KoJIeOaHMIi peanuzanuy. IITATHB C
rpy3a. 3aBHCUMOCTh HCCIIE0BATh MaTEMaTH4eCcKOTo ITo3HaBaTenbHbIE: Kpene:;xkoM, Ha0op
neproia Konebanuit 3aBICHMOCTD MPYXHHHOTO OCYIIIECTBIISITH NPYKUH Pa3Hoii
MIPY>KUHHOTO neproia KoseOaHui MAasITHUKOB; (ukcanuio KECTKOCTH, HAGOP
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[TnaHupyembIe pe3yibTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHOMN
MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomsoparue
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
MasTHUKA OT KECTKOCTHU [IPY>KHUHHOTO 0OBSCHITH uHpOpMauu 00 rpy3oB o 100 r.
MPYKHHBI U MACChI MAasITHUKA MOJTy4CHHEIC OKPYIKaIOIIeM MUPE C Jlaboparopnas
rpy3a 1 He3aBHCUMOCTh OT MacCChI I'py3a u pe3yIbTaThI MIOMOIIIBIO pabota «3yueHue
OT aMIUTUTYAbI KECTKOCTH HWHCTPYMEHTOB KoneOaHmi
KoJleOaHMIA. IIPY>KHHBI UKT. HUTSIHOTO
JlabopaTopHnas pabora KomMyHUKaTHBHEBIE: MasITHUKAY:
Ne 4. «3yuenne OpIraHU30BbIBAThH KOMIIBIOTED, JaTYHUK
KoneOaHmi yaebHoe YCKOpEHHS, TPY3 C
MaTeMaTHIECKOTO COTPYIHUIECTBO KPIOUKOM, JICTKAst U
U TPYKUHHOTO U COBMECTHYIO HepacTsHKUMast
MAasITHUKOB) JIESITETBHOCTD C HUTb, PyJICTKa
YYUTEIIEM
Y CBEPCTHUKAMU;
paboratb
WHJIABUAYAIBHO
U B IpyIIIE
7. 3Byk. McTouHMKH HcrouHuku 3ByKa. CcopmupoBaThb 3HaTh: HICTOYHIKOM PerynstuBHeie: PazButune JlemoHcTpanus
3BYKa YacroTa 3ByKOBBIX 3HaHUS O 3BYKE. 3BYKa BJISIETCS TF00O0E | YYUTHIBATH BBIICICHHBIC MIO3HABATEIFHOTO «3ByKOBBIE
konebanuii. ["oocoBoit Hayuurs: TEJI0, COBEPIIAIOIIEE YUYUTEIEM OPHUEHTUPBI HHTEpeca K PI3HKe BOJIHBI»:
amrmapar 4eJoBeKa aHAJI3UPOBATh KoJIeOaHus C JIEHCTBUS B HOBOM KOMIIBIOTEP,
yCTpOicTBO 4acTOTaMH 3BYKOBOTO yu4eOHOM MaTepualie B NMPUCTABKA-
rOJOCOBOTO anmapara | JIWana3oHa; AUana3oH COTPYJHHYECTBE C ocumuiorpag,
4enoBeka; paboTath ¢ 4acTOT 3BYKOBBIX y4YHTEIIEM. HHTEepPaKTHBHas
KoJeOaHui [lo3naBaTenbHbIE: JOCKA HJIM IKPaH C

uHpopmanmei npu
HOATOTOBKE CO-
o0mIeHus

OMPENENATh OHATHS,
HCIIOJIB30BAaTh 3HAKOBO-
CHUMBOJIMYECKHE
Cpe/CTBa, B TOM YHUCIIC
MOJIEIAN U CXEMBI ISt
pelIeHus 3amad e
peanu3anuu.

NPOEKTOPOM LJIsI
JeMOHCTPALMH
rpa¢guxos,
3BYKOBOI1
reHeparop,
JUHAMHUK
HU3K0YACTOTHBIH
HA MOJACTABKeE,
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

MIPOTpaMMBI OCHOBHOTO 0011ero oopa3oBanus (B cootBeTcTBHU ¢ PI'OC) Henomsoparue
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme ypoka [IpenmeTHBIC PE3yIbTATHI: TTHHOCTHBLE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
MUKPOGOH,
KaMEpPTOH Ha
Pe30HATOPHOM
SATIAKE
DneKTpOMarHuTHoe mouie (24 4.)
8. SBiaenune OmnbiTel Papajes. CdopmupoBath 3HaTh: onpe/eIeHne PerynstuBHbIC: Y6ex1eHHOCT B JeMoHcTpanus
JIEKTPOMATHUTHO SBnenue 3HAHUS O SIBJICHUH TIOHSTHIA: YYUTHIBATh BBIJCIICHHBIC BO3MOXKHOCTH «SIBenne
W HHIYKIUH. AIIEKTPOMArHUTHOU AIIEKTPOMAarHUTHON AIIEKTPOMarHUTHAS YYUTENeM OPUEHTHPHI TIO3HAHUS IPUPOIBI JJIeKTPOMATHUTHOI
MarHuTHBII HHITyKIWH. WHTyKIIWH, HHITYKIUS, JICHCTBUS B HOBOM HHIYKIHI»
MOTOK WHAYKITMOHHBIH TOK. MarHUTHOM TIOTOKE. WHIYKIIMOHHEIH TOK; yu4eOHOM MaTepualie B JaTYUK
MarHuTHBIH MTOTOK. Hayuwuts: (hopMyITy MAarHUTHOTO COTPYHUYECTBE C HANPSKeH s,
EnuHumna MmarauTHOTO aHaM3UPOBATh MOTOKA; YYUTEIIEM. coJIeHOM ]I,
motoka. ['ereparop SIBTICHUE (dbyHIaMCeHTAITbHEIC Ilo3HaBaTebHBIE: MOCTOSTHHBIH
TTOCTOSTHHOTO TOKa AJIEKTPOMArHUTHOU (hM3UYECKHE OTBITHI OTPENICIATh OHATHS, M0J10COBOY MATHMT,
HHAYKIUH;, OOBSCHITH Dapapes. c03/1aBaTh 0000IIECHNS; Tpyoka IIBX,
YCTPOHCTBO 1 YMeTh: 00BACHATH TMIOHUMATD Pa3INIHs KOMILJIEKT
TIPUHITUIT JeHCTBUS SBJICHHE MEKTy UCXOIHBIMHU MPOBO/IOB
TeHepaTopa 3JIEKTPOMAaTrHUTHOW (hakTamMu ¥ TUIIOTE3aMH
MOCTOSIHHOTO TOKa WHTyKIINY, IUTS UX OOBSICHEHUS,
OMPEICTIATh TEOPETHYCCKUMHU
HCHU3BECTHBIC MOJICJISIMU U
BEJIMYUHEI, BXOJIINE | peabHBIMU O0bEKTaMHU
B opmyiTy
MarHUTHOTO TIOTOKa
9. IlepemennbIi ITepemenHbIH Cdopmuposatsb 3HaTh: onpeeIeHue PerynstuBHbie: Y06exnEHHOCT B JeMoHcTpauus
JJIeKTPHYECKHit JNEKTPUYCCKUI TOK. 3HAHUS O MIEPEMEHHOTO YYUTHIBATH BBIJICIICHHBIC BO3MOXKHOCTH «H3mepenune
TOK [Mepuonuyeckue epEeMEHHOM JNEKTPUYECKOTO TOKA; YYUTEIIEM OPUCHTHPHI TIO3HAHUS IPUPOIBI XapaKTePUCTUHK
M3MEHEHHS CHIIBI TOKA M | 3JIEKTPUIECKOM TOKE. YCTPOUCTBO U JIEHCTBUS B HOBOM nepeMeHHOro
HANPSDKEHUS Hayuuts: Habmoaate TIPUHITUIT JeHCTBUS y49e0HOM MaTepuaie B TOKA»:
TIepEeMEHHOTO MOTyYeHHE reHeparopa COTPYAHHUYECTBE C JIBYXKaHAJIbHasI
SIEKTPHYECKOTO TOKA. MIEPEMEHHOTO TOKa MIEPEMEHHOTO TOKa. YaUTEIEM. NMpUCTABKA-
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[Tnanupyemble pe3ynbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON

Hcnonb3oBanue
MIPOrpaMMBbl OCHOBHOTO 00111ero oopazosanus (B coorBeTcTBUU ¢ PI'OC)
™ o0opynoBaHuUs
YuuBepcanbHbie yueonble aeiictus (YY)
No Tema OcHOBHOE IleneBas ycTaHoBKa MertanpenmeTHbie
/m coJiepikaHme OKa [IpenmeTHBIC €3yJIbTaThI:
P P P pesy. JlnunocTHbIE
Pe3yNbTaTHI PEryJsITUBHEIE,
Pe3yIbTaTHI
KOMMYHUKATHBHBIC,
TI03HABATEIILHBIC
I'paduk 3aBUCHMOCTH IIPH BPAICHUH PAMKH YMeTh: 00BIACHATH Ilo3HaBaTebHBIE: ocomuiorpag,
CHIIBI IEPEMEHHOTO TOKA B MarHUTHOM IIOJIC; YCTPOMICTBO U OTIPENICIATh NOHATHS, 3BYKOBOW
ot Bpemenu. Yactora OIUCHIBATH TPUHITAI ICHCTBUS co3/1aBaTh 0000IICHHS, reHepaTop, Hadop
MIEPEMEHHOTO TOKa. YCTPOHCTBO 1 TeHepaTopa yCTaHaBJIHMBATh NPOBOI0B
AMIUIUTYTHOE U TIPUHITUT eHCTBUS MIEPEMEHHOTO TOKa aHaJIOTHH

JIEHCTBYIOIIEE 3HAUCHUS
CHJIBI TOKA B
HaTPSDKCHUS ™.
I'enepaTop nepemMeHHOTO
TOKa

reHeparopa
HEePEMEHHOT0 TOKa

HIpugmom svidenenvt ypoku, nposooumsle ¢ ucnonv3osanuem ooopyoosanus yenmpa « Touxa Pocmay
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