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HHOACHUTEJIBHASA 3AIINCKA

Copepxanne Ilporpammbl HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW TIpamMOTHOCTHU
yUaluxcss W OpraHu3alvio M3ydeHHs (DU3MKU Ha JAEITeIbHOCTHOM OCHOBe. B Hell y4yuTBIBaIOTCS
BO3MOXXHOCTH Tipeamera B peanusanuu TpeboBanuii ®I'OC OO0 k miIaHUPYEeMbIM JTUYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOyuYeHHUs, a TaKKe MEXKIPEAMETHbIC CBSI3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB Ha YpPOBHE OCHOBHOrO oOmiero obOpasoBaHus. B mporpamme ompeznenstorcs
OCHOBHBIC IIeNIM HM3y4eHUs (PU3MKKM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, IUIAHUPYEMbIC
pe3yNbTaThl OCBOCHHUS Kypca (U3HKHU: JIMIHOCTHBIC, METalpeJMETHBhIC, MpeIMEeTHhIe (Ha 0a30BOM
ypoBHe). [Iporpamma ycTaHaBiIMBaeT pacHpeesieHHe yueOHOro Marepuana mo rojaaM obOydeHus (1o
KJlaccaMm), MpeajaraeT MPUMEpPHYIO IMOCIeI0BaTEIbHOCTh H3YUYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS PEIMETHOTO COJEPIKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH yUaluXxcs, a TAKXKe MPUMEPHOE
TeMaTHU4eCKOe IUIAHUPOBAHKE C YKa3aHHEM KOJIMYEeCTBA YaCOB HA U3yUEHUE KaX 0! TeMbl U IPUMEPHOI
XapaKTePUCTUKON y4eOHOW eATENbHOCTH YYalllUXCs, pealu3yeMoll MpuU U3YYEHHUU OTUX TEM.
[Iporpamma MOXeT OBITH HCIOJB30BaHA YYUTEISIMHM KaK OCHOBA JJISI COCTaBJICHHUSI CBOMX paboumx
nporpamm. [lpu pazpaborke pabodeil mporpamMmbl B TEMAaTHYECKOM ILJIAHUPOBAHUU JOJKHBI OBITH
YUTEHbl BO3MOXXHOCTH HCIIOJIb30BAHUSA DJEKTPOHHBIX (IIU(PPOBBIX) 00pa3oBaTeNbHBIX PECYPCOB,
SIBJITFOIINXCS  y4€OHO-METOUYCCKIUMH MaTepuaniaMu (MYJIbTUMEIUIHBIE MPOrPaMMBbI, 3JIEKTPOHHBIC
YIeOHUKH U 33JIAYHUKH, JICKTPOHHBIC OMOIMOTEKH, BUPTYAIBHBIC JIA0OPATOPUH, UTPOBBIC TIPOTPAMMBEI,
KOJUIEKIIMU IIU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIUX IUAAKTHUECKHE BO3MOXKHOCTHU
HKT, copepxkaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 0Opa3zoBaHuu. Pabouas mporpamMma He
CKOBBIBAE€T TBOPYECKYI0 WHUIMATUBY YYHUTEIEH M TMPEIOCTABISIET BO3MOXKHOCTH ISl peallu3alluu
Pa3IMYHBIX METOAMYECKUX MOIX0/I0B K MPENoiaBaHuI0 (GU3UKU MPHU YCIIOBUU COXPAaHEHHSI 00513aTEIbHOM
4acTU COJIep:KaHus Kypcea.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT O IIPEJMETA «®PU3UKA»

Kypc duszukn — cucrtemooOpa3yromuii /11l €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TOCKOJIBKY
(dbu3MYecCKue 3aKOHBI JieXKAT B OCHOBE TIPOIECCOB W SBJICHMM, HM3ydyaeMbIX XHUMHUEH, OHOJOTHEH,
acTpoHOMHUeH M ¢usznyeckoil reorpadueit. Ousznka — ITO MPEAMET, KOTOPHIH HE TONBKO BHOCHUT
OCHOBHOM BKJIaJ B €CTECTBEHHO-HAYUHYIO KapTUHY MUPa, HO U MPEJ0CTABIISIET HanboJiee siCHble 00pa3iibl
MPUMEHEHUS] HAyYHOTO METOJIa TMO3HAHUs, T. €. CIoco0a MOJYydeHHUs! JTOCTOBEPHBIX 3HAHUW O MHDE.
Hakownen, ¢usmka — 310 mpeamer, KOTOPBIA HapsALy C APYTUMHU €CTECTBEHHO-HAYYHBIMU MpeIMETaMU
JOJDKEH J1aTh IIKOJBHHUKAM Ipe/ICTaBIeHHe 00 YBJIEKATEIbHOCTH HAYYHOTO MCCIENOBaHUS U PaJOCTH
CaMOCTOATEIILHOTO OTKPBITUSI HOBOTO 3HaHus. OfHa U3 TIaBHBIX 33ja4 (U3HUYECKOTO 0Opa3oBaHUsS B
CTPYKType o0Imiero odpazoBaHHs COCTOMT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe Y OCHOBHOW MaccChl 00y4arouxcs, KOTOphIe B JaTbHEHIIeM OyayT 3aHSITHl B CAMBIX
pa3HOOOpa3HbBIX cdepax aesTenbHOCTH. HOo He MeHee BaKHOW 3ajmadeil SIBISETCS BBISIBJICHUE W
MOATOTOBKA TaJaHTJIMBBIX MOJIOABIX JIFOACH Il TPOJOJDKEHUs oOpa3oBaHUs U JallbHEUIIEH
npodeccHoHATHOM NesTeNbHOCTH B 00aCTH €CTECTBEHHO-HAYYHBIX MCCIEIOBAaHUI U CO3/1aHUU HOBBIX
texHosoruii. CorjacHO MPHUHATOMY B MEXKIYHApPOJIHOM COOOIIECTBE ompeseieHuio, «EcTecTBeHHO-
Hay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJOBEKA 3aHMMATh aKTUBHYIO TPAXKIAHCKYIO TMO3HUIUIO T10
OOIIIECTBEHHO 3HAYUMBIM BOIIPOCAaM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTh
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HUeAMHU. HaydHO rpaMOTHBIN YENOBEK CTPEMUTCS Y4aCTBOBATH
B apryMEHTHUPOBAHHOM OOCYKJIEHUU MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM,
9TO TPeOYEeT OT HEro CIEeIYIOIIMX KOMIIETEHTHOCTEH: —HAyYHO OOBSICHITH SBICHUS, —OIICHUBATH U
MOHUMATh OCOOEHHOCTH HAyYHOTO HCCJIENOBAaHUS, —MWHTEPIPETHPOBATh JAaHHBIE M HCIIOIH30BATh
Hay4HbIC JI0KAa3aTeIhCTBA JIJISl TIOyUYEeHUs BBIBOJOB.» M3ydueHune Gpu3nku crmocoOHO BHECTH pelIaroNInid
BKJIaJl B JOPMUPOBAHNE €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

Henu uzyyeHus: GU3MKU HA ypOBHE OCHOBHOIO 00IIero oOpasoBaHHs omnpeneieHsl B KoHienmuu
npernojaBaHus yuyeOHoro mpeamera «@usnkay B 00pa3oBaTeNbHBIX opraHuzauusx. llenn usydenus
¢bu3uKN: —IpuoOpeTeHne UHTepeca U CTPEMIICHUs O0y4aroluXcs K HaAyYHOMY U3YYEHHUIO MPHUPOJIBI,
pa3BUTHE WX MHTEJUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN; —pa3BUTHE MPEICTABICHUI O HAyYHOM
METO/IEe MO3HAHMUS M (OPMHUPOBAHUE HCCIEAOBATEIBCKOTO OTHOUICHUSI K OKPYXKAIOIIUM SIBICHUSM; —
¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3Y4YeHHS OCHOB CTPOCHMS MAaTepuUu M



(hyHIaMEHTAIBHBIX 3aKOHOB (hU3UKH; —(hOPMHUPOBAHNUE TIPEACTABICHUN O pOJIH (DU3UKH ISl PA3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TCXHUKU M TEXHOJIOT i1, —pa3BUTHE MPECTABICHUH O BO3MOXKHBIX cepax
Oynymiei mpodeccHOoHaNbHON NEATeIbHOCTH, CBA3aHHOM ¢ (PU3MKOM, MOArOTOBKA K JaJIbHEHIIEMY
0o0yu4eHHIO B 3TOM HamnpasiieHuH. J[OCTHKeHre ITHX 1ieJiel Ha YpPOBHE OCHOBHOTO O0IIEero 00pa30oBaHUs
o0ecrieYnBaeTCs pelIeHUEM CIeTYIOIUX 3a/au:

—IpUOOpPETeHNE 3HAHUM O JUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXaHHUYECKUX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;

—TpuoOpeTeHHe yMEHUU OINMUCHIBATH M OOBACHATh (U3NYCCKUE SIBJICHUS C WCIOIH30BAaHHEM
MOJyYECHHBIX 3HAHH;

—OCBOEHHE METOJIOB PELICHMs MPOCTEMIIMX PAacUYETHBIX 3a/ady C HCIOJIb30BAHHEM (PU3MUYECKUX
MOZEJIEH, TBOPUYECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHI HAOII01aTh IPUPO/THBIC SIBIICHUS U BBIIOIHSTD OIBITHL, JJAOOpAaTOpHBIE pabOTHI U
HKCIEPUMEHTAJIbHbIE UCCIIE0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

—OCBOCHHE NMPUEMOB pabOThI ¢ HHPOPMAIUEH PU3NIECKOTO COAEPKAHUS, BKII0Yasi HHPOPMAIUIO O
COBPEMEHHBIX JOCTI)KCHUSX (QU3NKH, aHATN3 U KPUTUYECKOE OIICHUBaHNE HH(DOpMAIHH;

—3HAKOMCTBO cO cdepamu MpoecCUOHAIBHON [eATeNbHOCTH, CBSI3aHHBIMH C (U3UKOU, H
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DPU3HUECKON HAYKU.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBUM ¢ PI'OC OO0 ¢Pusuka siBisercs 00s13aTENbHBIM MIPEIMETOM Ha YPOBHE OCHOBHOI'O
obmiero oOpazoBanus. JlaHHas mporpamma mpeaycMaTpuBacT u3ydeHue (Gpu3uku Ha 6a30BOM YpPOBHE B
00BbEme 238 u3a Tpu roma oOydeHus o 2 4B Heaeno B 7 U 8 kiaccax Mo 3 4B HeJeNo B 9 kiacce.
B TeMaTtrueckoM niaHUpPOBaHUM 7151 7 ¥ 8 KJIACCOB MPEIOIATraeTCsl pe3E€PB BPEMEHU, KOTOPBIA YyUUTEIb
MOXET MCTIOJIb30BaTh MO0 CBOEMY YCMOTPEHHUIO, a B 9 KJlacce — MOBTOPUTEITHEHO-0000IIAOIINI MOTYJIb



IlnanupyemMblie pe3yabTaThbl OCBOCHUS Y4eOHOI0 mpeaMeTa «pu3nKa

Jluunocmuvimu pe3yibmamamu 0C60eHUA Kypca u3uku Ha ypoeHe 0CHOBHO20 00uiezo
00pa3zoeanua A6AANMCA:

* c(OPMHUPOBAHHOCTh IO3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPUYECKUX
CIIOCOOHOCTEH yuaIunxcs;

* yOeXICHHOCTb B BO3MOXKHOCTH IIO3HAHUS MPUPOJbI, B HEOOXOIUMOCTH Pa3yMHOIO
WCIIOJIb30BAHUS JIOCTMKCHUM HAyKH W TEXHOJOTHM JUI JAJIBHEUINEr0o pa3sBUTUSA YEJIOBEYECKOTO
o0111ecTBa, yBa)K€HUE K TBOPLIAM HAYKU M TEXHHUKH, OTHOILIEHHE K (PU3MKE KAK 2JIEMEHTY OOIIeCTBEHHON
KYJIbTYpHI;

* CAaMOCTOSATEJIBHOCTb B IPHOOPETEHNN HOBBIX 3HAHUHN U IPAKTUYECKUX YMEHUH;

* TOTOBHOCTb K BBIOOPY JKH3HEHHOTO IYTH B COOTBETCTBMM C COOCTBEHHBIMH HHTEpPECaMHU U
BO3MOXXHOCTSIMU;

* MOTHBaUUs OOpPa30BaTEIbHOW JEATENBHOCTH INKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOIO MTOAX0/1a;

* (popmHpoBaHME LIEHHOCTHBIX OTHOLIEHMH APYr K APYry, YUWUTENI0, aBTOpaM OTKPLITUH H
n300peTeHuil, pe3ynbraTaM 00y4eHus;

* (opMHUpOBaHME OTBETCTBEHHOIO OTHOLICHHMS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyJaroImuxcs K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHIO U MIO3HAHUIO,
OCO3HAaHHOMY BbIOOPY M OCTPOEHHUIO JlalbHEHIIEH HHANBUYAJIbHOM TpaeKTopun 00pa3oBaHus Ha 0ase
OPUEHTUPOBKU B Mupe mnpodeccuii U npodecCHOHATbHBIX HPEANOYTEHUH, C y4ETOM YCTOMUYUBBIX
ITI03HABATEJIBHBIX UHTEPECOB;

* (opMHUpOBaHME IIEJITOCTHOIO MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU M OOILIECTBEHHOW MPAaKTUKH, YYUTHIBAIOILIEIO COLUAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JTYyXOBHOE MHOT000pa3yne COBPEMEHHOTO MUPA;

* (opMupoBaHHE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHWH U COTPYAHUYECTBE CO
CBEpCTHMKAMHM, CTapIIMMH W MIAAIIMMH B Tpolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeI0BATENIbCKON, TBOPUECKON U IPYTUX BUJIOB AESTEIbHOCTH;

* (opMupoBaHME IIEHHOCTH 30pOBOr0 M 0Oe€30MacHOro obpa3a >KHW3HU; YCBOCHHME IPaBUII
UHIUBUAYAJIBHOTO M  KOJUIEKTMBHOIO O€30MAaCHOTO TIOBEACHUS B YpPE3BBIYANHHBIX CHUTYyalUsX,
YIPOKAOIIUX KU3HU U 340POBBIO JIIOAEH, IIPaBUII IIOBEIECHUS Ha TPAHCIIOPTE U Ha J10POrax;

* (opMHpPOBaHHE OCHOB 3KOJOI'MYECKOI'O CO3HAHMS Ha OCHOBE MPU3HAHUS LIEHHOCTH JKU3HU BO
BCEX €€ MPOSIBICHUSIX M HEOOXOJIMMOCTH OTBETCTBEHHOIO, OEpEXHOr0 OTHOIIEHMS K OKpYyKarolen
cpere.

Memanpeomemuvimu pesyiomamamu 00yueHus pusuxe 6 0CHOGHOUW WKOIE AGAAIONCA:

* OBJIaJICHHE HAaBbIKAMH CaMOCTOSTEIbHOTO NPUOOPETEHHSI HOBBIX 3HAHWM, OpraHu3alul y4eOHOH
NEATEIbHOCTH, MOCTAHOBKHM IEJIeH, IUIAHWPOBAHUSA, CAMOKOHTPOJISI M OLEHKH PE3YJIbTaTOB CBOEH
JEeATEIbHOCTH, YMEHUAMMU PEIBUIETH BO3MOKHBIE PE3YyJIbTaThl CBOUX JEHCTBUN;

* YMEHHE CaMOCTOATEIBHO IUIAHUPOBATH MMYTH JOCTHXKEHUS €€, B TOM YUCIIE albTEPHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee F3PPeKTUBHBIE CIOCOOB! pelIeHNs yYeOHBIX 1 TO3HABATENbHBIX 33/1a4;

* YMEHHE COOTHOCUTBH CBOM JIEUCTBHS C IJIAHUPYEMBIMU PE3YJIBTATAMM, OCYIECTBIATh KOHTPOJIb
CBOEH JEeATENbHOCTH B MIPOIECcCe AOCTHKEHHS pe3ysibTaTa, ONpeAessaTh CIOCOObl IeHCTBUI B pamMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUHU C
U3MEHSIOIIENCS CUTYallUEH;

* MOHMMaHHE pPa3IUYMi MEXIy HCXOAHBIMHU (DaKTaMU M THIOTe3aMHM il UX OOBSICHEHUS,
TEOPETUYECKMMHU MOJENIIMU M peabHbIMH OOBEKTaMH, OBJIQJCHUE YHUBEPCAIbHBIMU Yy4eOHBIMU
NeHCTBUSMH Ha IpUMeEpax rUnoTe3 AJis 00bSICHEHUS U3BECTHBIX (PaKTOB U AKCIIEPUMEHTAIbHON IPOBEPKU
BBIJIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOJETICH MPOIIECCOB UITH SBJICHHIA;

* (hopMupoBaHME yMEHUI BOCHPUHHUMATb, MepepadaThiBaTh M MPEIbIBIATE HH(DOpPMALUIO B
CIIOBECHOM, 0Opa3HOHM, CHMBOJIMYECKOH (OpMax, aHAIM3UPOBATH U IepepadaThiBaTh MOIYYECHHYIO
MHGOpPMALMI0O B COOTBETCTBUM C IIOCTaBJICHHBIMH 3aJjauyaMM, BBLACIAThH OCHOBHOE COJEpXKaHHE
IIPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI HA ITOCTABJIEHHBIE BOIIPOCH] U U3JIaraTh €ro;




* TpHOOpPETEHUE ONBITa CAMOCTOSTEIBHOTO IIOMCKAa, aHaiM3a W OoTOoOpa HHGPOPMAIHMH C
WCTOJIb30BAHUEM DPA3IUYHBIX HWCTOYHHKOB M HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH Ui pEIICHUs
[I03HABATENbHBIX 33/1a4;

* yMEHHE OIpeleNaATh IOHATUS, cO34aBaTh OOOOIIEHUs, YCTaHABIMBATh AHAJOTHUH,
KJaccu(uuupoBaTh, CaMOCTOATENBHO BBIOMpPAaTh OCHOBAHUS M KPUTEPUM [UId KiaccHpuKaluy,
YCTAHABJIMBATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTDH JIOTUUECKOE PACCYKIECHUE, YMO3aKIIOUYEHNE
(MHOYKTUBHOE, I€YKTUBHOE U 110 aHAJOTMH) U JieNIaTh BHIBOJIBI;

* pa3BUTUE MOHOJIOTMYECKOM W JAMAJIOTMYECKOW pEUYH, YMEHHS BbIpaKaTb CBOM MBICIH HU
CIIOCOOHOCTH BBICIYLIMBAaTh COOECEIHHKA, IOHUMATh €ro TOUKY 3pEHUs, IPU3HABAThH MPaBO APYroro
4eJI0BEKa Ha MHOE MHEHMUE;

* OCBOEHHME IPHUEMOB JEHCTBUH B HECTAaHAAPTHBIX CHUTYallUsX, OBJIAZCHHUE 3BPUCTUYECKUMHU
METOAAMH PELICHUs Ipo0iIeM;

* ¢opMHpoBaHHE YMEHUH pabOTaTh B IPYIIE C BBHIIOIHEHHUEM PA3JIMYHBIX COLMAIBHBIX pOJIeH,
IIPEJICTaBIIATh U OTCTAauBaTh CBOU B3IVISAbl U YOEXKAECHUS, BECTU JUCKYCCUIO, HAXOJUTh O0Ilee peleHue
U pasperiath KOHQIMKTBI Ha OCHOBE COIJIACOBaHMs MO3MLUN M ydeTa MHTEpecoB; (OPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOC MHEHHUE;

*  (QopmupoBaHME W  pPa3BUTHE  KOMIETEHTHOCTM B  OOJAacTH  UCIIOJIb30BAaHUS
MH(POPMAIMOHHOKOMMYHHUKAIIMOHHBIX TexHojorui (nanee MKT— xommerennun).

IIpeomemmnule pesynvmamol

Buinycknux nayuumes:

e coOroaTh mpaBmiia 0€30IMaCHOCTH M OXPaHbI TpyJla MpH padoTe ¢ yueOHBIM U JIAOOPATOPHBIM
o0opynoBaHUEM;

® [IOHMMATh CMBIC]I OCHOBHBIX (PU3MYECKUX TEPMHHOB: (PU3UUECKOE TeNO0, (PU3HUECcKOoe sBJICHUE,
¢busnveckas BeNIWYNHA, €TUHHUIIB H3MEPEHUS;

® pacno3HaBaThb NIPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH IMOMOLIM (PU3HUECKUX METOJOB;
aHAJIM3UPOBATh OTAEJbHBbIE ATalbl IPOBEICHHUS MCCIEAOBAaHUN M HMHTEPIPETUPOBATH PE3YJIbTAThI
HaOJIOACHUH U OIBITOB;

® CTaBUTH ONBITHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBIECHUN WM (U3MYECKUX CBOWCTB Ten 0e3
UCMOJb30BaHUS TPSAMBIX H3MEpPEHHUH; Tpu 3ToM (OpMYyIHpOBaTh Mpobdiemy/3agauy ydeOHOTo
SKCIIEPUMEHTa; COOUpPAaTh YCTAHOBKY U3 TPEUIOKEHHOIO OOOpYy/IOBaHUS; MPOBOJIUTH OMNBIT H
(GbopMyIMpOBATH BBIBOJBI.

[Ipumeuanue. [Ipu npoBeaeHun ucciaenoBaHus PU3NYECKUX SIBICHUN W3MEpPUTENbHbIE TPUOOPHI
UCMOJB3YIOTCS JIMIIb KaK JATYMKU M3MEpeHHs] (PU3MUYECKUX BEIMYUH. 3aluCH TOKAa3aHUN MHPSMBIX
U3MEpEHU B 3TOM cilyyae He TpeOyeTcsl.

® [IOHMMATh POJIb FIKCIIEPUMEHTA B MTOJIyYeHHH HAyYHOH HH(pOpMaIHH;

® IPOBOJUTH MPSIMbIE U3MEPEHUS (PU3MUECKUX BEMYMH: BPEMsl, paCCTOsIHME, Macca Teja, 00beM,
cuiia, TemIeparypa, arMoc(epHoe JaBlE€HUE, BIAXKHOCTh BO3JyXa, HaNpsHKEHHE, CHUJa TOKa,
paauanvoHHbId (POH (C MCHOJIB30BAaHUEM JO3MMETpa); MPU STOM BBIOUPATH ONTHUMAIBHBIN CHOCO0
U3MEpPEHUST M HCIIONIb30BATh MIPOCTEHIINE METOJbl OLEHKU IOrpelmHocTed u3MepeHui. ITpumeuanue.
Jlrobass ydyeOHast mporpamMma JoKHA OOECIeYMBATh OBJIAJIEHUE TIPSMBIMH HW3MEPEHHSIMHU BCEX
NEPEYHUCICHHBIX (PU3NYECKUX BETUUUH.

® [IPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C MCIOJIB30BAHHEM MPSIMBIX
M3MEpEHUIl: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOJIyY€HHOH 3aBUCUMOCTH
($u3MYeCKUX BETUYMH B BUJIE TAOIHUI U IPa)UKOB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTAMUCCIIEOBAHUS;

® [IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MUYECKUX BEIUYMH: TNPHU BBINOJHEHUH H3MEPEHHM
coOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEIOKEHHOW HHCTPYKIIUH, BEIYUCIATh 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyYCHHBIE PE3YIbTATHI C YIETOM 33JaHHON TOUHOCTH U3MEPEHHIA;

® AHATU3UPOBATh CHUTYAllMM TNPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTb B HUX
IIPOSIBIICHUE N3YUYEHHBIX (PM3NUECKUX SIBICHUI WM 3aKOHOMEPHOCTEN U IPUMEHATh UMEIOIINECS 3HAHUS
IUIA MX OOBSICHEHHUS,




® [IOHMMAaTh NPHUHLMIIBI JCHCTBUSA MAaIIMH, IPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€30MaCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM KU3HHU;

® JCIOJIb30BaTh IIPU BBINOJHEHUM YYeOHBIX 3aJad Hay4YHO-NIOMYJISAPHYIO JIUTEparypy o
¢u3nUecKux SABICHUAX, CIPABOYHBIC MaTepuanbl, pecypchl MHTepHET. BBIMYCKHUK MONIYy4uT
BO3MOKHOCTb HAyUUTHCS:

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

® JCIIOJIb30BaTh MPHEMBI TOCTPOCHUS (U3MUYECKHX MOJIENeH, TMOUCKa M  (POPMYIUPOBKH
JIOKa3aTeJIbCTB  BBIABUHYTBIX THIIOT€3 M TEOPETHYECKHUX BBIBOJAOB HA OCHOBE HOMIIMPHYECKU
YCTAQHOBJICHHBIX (DAaKTOB;

® CpaBHUBAThb TOYHOCTb HM3MEpEHHs (U3NUYECKUX BEIWYMH IO BEIMYMHE HMX OTHOCHTEIBHOU
IIOTPEIIHOCTH IIPH NIPOBEIECHUU NIPSMbIX U3MEPEHUH;

® CaMOCTOSITENIbHO IPOBOJUTH KOCBEHHBIE M3MEPEHMs M UCCIENOBaHUA (U3UUYECKUX BEIUYHMH C
UCIOJb30BAHUEM pPAa3IMYHBIX CHOCOOOB H3MEpeHUs (U3NYECKUX BEJIMYMH, BHIOMpATh CpeAcTBa
M3MEPEHUs C y4eTOM HEeOOXOAMMOM TOYHOCTH M3MEpPEHUil, 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHUS,
aJIeKBaTHOTO ITOCTABJIEHHOW 3a/1a4ye, IPOBOAUTH OLICHKY JJOCTOBEPHOCTH MOJIyYE€HHBIX PE3YyJIbTaTOB;

® BOCIpPUHUMATH WHPOPMALNIO (PU3NIECKOTO COACPIKAHUS B HAYYHO-TIOMYJISIPHOU JIUTEpAType U
CpeAcTBax MaccOBOM MH(pOpMAIMH, KPUTUIESCKH OLEHUBATD MOJYYCHHYIO WH(POPMAIHIO, aHATH3UpYsiee
cojiep>KaHue U JJaHHble 00 UICTOUHUKE MH(pOpMaIy;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLIEHUS O (PU3MUYECKUX SBICHUSAX HA OCHOBE
HECKOJIbKUX MCTOYHMKOB HH(GOpMAlMM, COINpPOBOXKAATh BBICTYIJICHHE IPE3CHTAlMel, Y4YUThIBas
0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB.

Mexanuueckue sgienusn

Buinycxknux nayuumces.:

* pacro3HaBaTh MEXaHUYECKHE SBIICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCTIOBUS MPOTEKAHMS ITUX SIBJIICHUN: paBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHOE
IBUKEHHE, CBOOOTHOE MaIEHUE TEJl, HEBECOMOCTh, PABHOMEPHOE JIBI)KEHUE 110 OKPYKHOCTH, UHEPLIUS,
B3aUMOJICHCTBUE TeJ, Mepejavya JaBJICHUs] TBEPABIMU TEJIaMH, KUAKOCTIMU W TrazaMu, arMochepHoe
JaBJICHUE, TJIaBaHUE Tell, paBHOBECHE TBEPABIX Tel, KoyeOaTelbHOE TBUKEHHE, PE30HAHC, BOJIHOBOE
JBIKCHUE;

* ONWCHIBATh HM3YYCHHBIC CBOMCTBA TEI M MEXAHWYECKUE SIBICHHS, HUCIONB3YS (U3UYECKUE
BEJIMYUHBI: NIyTh, CKOPOCTh, YCKOPEHUE, MAcca Tela, MJIOTHOCTh BEIIECTBA, CUJIA, ABIIEHUE, UMITYJIbC
Tena, KUHETHUYEeCKas JHEpPrus, TMOTCHIMAJIbHAS OJHEPrus, MeXaHudeckas paboTa, MexaHUYecKas
MotHocTh, KITJ[ mpocToro Mexanu3Mma, cuiia TpeHUs, aMIUTUTY1a, IEPUO U YacTOTa KoyieOaHui, yThHA
BOJIHBI U CKOPOCTH €€ paclpOCTPAaHEHHs; MPU OMHCAHUM MPABHIHHO TPAKTOBATh (PU3MUECKHI CMBICIT
UCIOJIb3YEMBIX BETUYHH, HX 0003HAUEHUS U €UHUIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMH BEITHYMHAMH;

* QHANM3HUPOBATHh CBOWMCTBA TEJ, MEXaHWYECKUE SBICHHUS U MPOIECCHI, UCMONB3Ys (pu3mveckue
3aKOHBI Y TIPUHIIMIIBL 3aKOH COXPAHEHUS YHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, PABHOICHCTBYIOIIAS
cuna, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs UMITyJIbca, 3aKOH ['yka, 3akoH [lackais, 3akoH
Apxumena; mpy 3TOM Pa3IndaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKEHUE;

* pa3nMyYaTh OCHOBHBIE TPHU3HAKK HW3YYCHHBIX (PU3WUYECKHX MOJENeH: MaTepHalibHas TOYKa,
MHepLHaIbHas CHCTEMa OTCUCTA;

e pemiath 3aJa4yM, HCIONB3ysd (U3MUEeCKHe 3aKOHBI (3aKOH COXPAHEHHUs JHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHHMS, npuHuuUI cyneprno3unuu cui, I, II u I 3akonsl HetoTOHA, 3aKOH COXpaHEHHs
UMITyNbCa, 3aKoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GpopMmyinbl, CBS3BIBAIONINE (PUIUUECKUE
BEJIMYUHBI (MyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, TUIOTHOCTh BEIEeCTBA, CHJIA, JABJICHUE, UMITYIIhC
Telna, KWHETHYeCKas OJHEprusi, NOTEHIMAIbHAs DSHEPTus, MeXaHWudeckas paldoTa, MexaHWYecKas
MomHocTh, KIIJ[ mpocroro Mexanmsma, Cuiia TPEHHUSI CKOJIBKEHUS, aMIUIMTYyJa, NEPUOJ M 4YacToTa




KOJICOaHUH, ITTMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHUs): Ha OCHOBE aHAJIN3a YCIIOBUS 3a7auu
BBIICTISITh (PU3NYCCKUE BEIMYMHBI U OPMYIIbI, HEOOXOUMBIE JIJISl €€ PEIICHUsI, U IPOBOIUTH PACUCTHI.

Buinycknux nonyuum 603modcHocms Hayuumscsi:

* WCIOJIH30BaTh 3HAHHS O MEXAHMYECKHX SIBJICHUSX B MOBCEAHEBHOM JKU3HU U OOCCIICUCHHS
0€30MacCHOCTH IPH OOPAIICHUH C IPUOOPAMHU U TEXHUYIECKUMU YCTPOHCTBAMHU, JIJISl COXPAHEHHS 3I0POBBS
U COOJIOZICHHSI HOPM HKOJIOTHYECKOTO MTOBEICHHS B OKPY’KaIOLIeH cpeie;

* IPUBOJUTH TPUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (DU3MUYECKMX 3HAHUH O MEXaHHMYECKUX
SBIICHUSAX ¥ (PU3NYCCKUX 3aKOHAX; HCIOJIb30BaHUS BO30OHOBISIEMBIX WCTOYHUKOB JHEPIHH;
AKOJIOTUYECKUX MOCIIEJICTBUI HCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTBA,

* pa3nuyaTh TPAHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMOHUMATh BCEOOIIMH XapakTep
(byHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHCHHS MEXaHUYECKOW YHEPTHHU, 3aKOH COXPAHEHHSI UMITYJIhCa,
3aKOH BCEMUPHOT'O TSATOTCHHSI) M OTPAaHUYEHHOCTH UCTIOJIL30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka,3aKoH
Apxumena u 1p.);

* IpueMaM TIOMCKAa U (DOPMYITMPOBKU JIOKA3aTEIbCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHUYCCKHX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTaHOBIICHHBIX (DAaKTOB;

* HaXOJWTb AJCKBAaTHYIO NPEIJIOKEHHON 3a7aue (PU3UIECKYI0 MOJEIb, pa3pemarb npooieMy Ha
OCHOBE MUMCIOIUXCS 3HAHHI 110 MEXaHUKE C UCIOJIb30BAHUEM MATEMaTHUECKOTO ariapara, OleHHUBATh
PEATBHOCTb MOTYYCHHOTO 3HAYCHHS (PH3NICCKON BEITMUNHBI.

Tennoevie agnenun

BbanCKHMK HAYYUMCA.

* pacro3HaBaTh TEIUIOBbIC SIBICHUS M OOBSICHATH HAa OCHOBE HMMEIOIIMUXCS 3HAHUN OCHOBHBIC
CBOWCTBA MJIM YCIIOBHSI POTEKAHUS 3TUX siBIeHUN: 1uddy3us, m3mMeHeHue oobEMa Tel pu HarpeBaHUH
(oxyaxaenun), Oonbllas CXKUMAEMOCTh Ta30B, Majas CKUMaeMOCTh JKUIKOCTEH M TBEPABIX TeI;
TEIJIOBOE paBHOBECHE, MCIApEHUE, KOHIACHCAINS, IUIABJICHUE, KPUCTAJUTH3AINS, KUIICHUE, BIAYKHOCTh
BO3/lyXa, pa3JIUYHbIE CIIOCOOBI TEIUIONEPEIaAuH;

¢ OIMMCBIBATb U3YYCHHBIC CBOMCTBA T€JI U TEILJIOBLIE SABJICHUS, UCIIOJIB3Ys (1)H31/I‘ICCKI/IC BCIIMYHNHBI:
KOJMYECTBO TETUIOTHI, BHYTPEHHSA YJHEPTHs, TEMIIepaTypa, yelabHas TETUIOEMKOCTh BEIIECTBA, yAeIbHAS
TEIIOTa TUTABJICHUS W MapooOpa3oBaHUs, yHaeidbHAs TEIUIOTa CrOpaHWs TOIUIMBA, KO3 HUIIHEHT
MOJIE3HOTO JICHCTBUS TEIUIOBOTO ABUTATENsI; IPU OMUCAHUH MPABHIBHO TPAKTOBATH (PU3MUECKHI CMBICI
HCIIOJIB3YEMbBIX BCJIMYUH, UX 0003HaueHusa u CAVHUIIBI U3MCPCHUA, HAXOAUTH (bOpMYJ'II)I, CBSA3BIBAIOIINC
JaHHYIO (PU3UYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU;

* AaHAJIM3UPOBATH CBOMCTBa TCJI, TCIUIOBBIC ABJICHHUA U IMPOLCCCHI, UCIIOJIb3YSd 3aKOH COXPaHCHUA
SHEPTUH;

* pa3aMyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA M €T0 MATEMAaTHICCKOE BEIPAKEHUE;

* pa3nuy4aTh OCHOBHBIEC TPU3HAKU MOJIENEH CTPOSHHS ra30B, JKUIKOCTEH U TBEPBIX TEI;

* pewmaTh 3aJlauM, HCIOJIb3Yysl 3aKOH COXPAaHEHHUS SHEPTrUU B TEIUIOBBIX Ipolieccax, GOopMyIbl,
CBsI3bIBatONME (hU3MUECKHe BETMYMHBI (KOMMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrUs, TEeMIeparypa,
yaenbHas TEIJIOSMKOCTh BEIEeCTBA, yiAENbHAs TEIUIOTAa TUIABJICHUS W TapoOOpa3OBaHMs, YIeTbHAS
TEIJIOTa CTOpaHMs TOIUTNBA, KOA(P(UIIMEHT MOJIE3HOTO NEHCTBHUS TEIJIOBOTO JBUTATENs): HA OCHOBE
aHaJIM3a yCJIOBUA 3aJa4YU BbIACIIATH (bPISI/I‘IeCKI/Ie BCIIMYUHBI U (i)OpMy.]'II)I, HeO6XO}II/IMBIe JJIA ee peuicHus,
Y TIPOBOJIUTH PACULTHI.

Buinycknux nonyuum 603modcHocms Hayuumvcs:

® HCIIOJIB30BAaTh 3HAHHUA O TCIUJIOBBIX SBJICHUAX B HOBCG}IHCBHOf/i KNU3HU JIA oOecrieueHus
0€30MMacHOCTH MpHU 0OpAIICHUH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, JJISI COXPAHEHUS 3I0POBbS
U COOJIOJICHUST HOPM DKOJIOTHYECKOTO ITOBEACHHS B OKPYXKAIOIMIEH cpejie; TPHUBOIUTH MPUMEPHI
IKOJIOTMYECKUX TIOCTEeACTBUN paboThl jaBurateneld BHyTpeHHero cropanus (BC), TemiaoBeIX u
TUIPOIIICKTPOCTAHIINM;

¢ MPUBOJUTH HNPUMEPBI MPAKTUUCCKOTO HUCHOJIb30BAHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUHM O TEIUIOBBIX
SIBJICHUSX;

* pa3nauyaTh TPAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
dbyHIaMEHTANBHBIX (U3MUECKUX 3aKOHOB (3aKOH COXpaHEHUs JHEPTrUU B TEIUIOBBIX IMpoIleccax) |
OrpaHUYCHHOCTD HUCIIOJIb30BAHHA YaCTHBIX 3aKOHOB,




* mpueMaM ToucKa U (POPMYIMPOBKU J0KA3aTENbCTB BBIABUHYTHIX THIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTaHOBIICHHBIX (DAaKTOB;

* HaXOJUTh aJeKBATHYIO NPEIIOKEHHON 3a/1aye GU3UUYECKYI0 MOJIENb, pa3peliarh npodiemMy Ha
OCHOBE MMEIOIIMXCS 3HAHUN O TEIJIOBBIX SIBJICHUSAX C MCIIOJIb30BAaHHMEM MATEMaTHYECKOIO ammapara u
OLICHHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAaYeHUsI (PU3NUECKON BEIHUMHBI.

Inekmpuueckue u MacHUMHbLE AG/ICHUS

Buinycknux nayuumes:

* pacro3HaBaTh AJIEKTPOMArHUTHBIC SIBICHUS U OOBSICHATh HA OCHOBE HMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBAa WJIM YCIIOBHUSI NMPOTEKAHHS ITUX SBJICHHM: AJIEKTpU3alUs Tell, B3aUMOJCHCTBUE
3aps70B, HArpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJIEICTBIE MarHuTOB, 3JIEKTPOMArHUTHAs UHAYKLINS,
JeiCTBE MAarHUTHOTO IIOJSI HA MPOBOAHHK C TOKOM, MPSMOJIMHEHHOE pAacIpOCTpaHEHHE CBETa,
OTpa)kKEHUE U NPEIOMIICHUE CBETA, IUCIIEPCUSI CBETA;

* OMKCHIBATh M3yYCHHBIC CBOMCTBA TEN U DJIEKTPOMArHUTHBIC SIBICHUS, UCIONb3Yya (U3HUECKUE
BEJIMYUHBI:

ANEKTPUYECKUH 3apsij, CHJIa TOKA, SJIEKTPUUECKOE HAMPSIKEHHE, IEKTPUIECKOE COMPOTHUBIICHUE,
yZI€JIbHOE CONPOTUBIIEHUE BEILIECTBA, paboTa TOKa, MOIIIHOCTh TOKa, POKYCHOE PACCTOSIHUE NONTHYECKAs
CWJIa JIMH3bI; IPU ONMUCAHHUH MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT UCHOIB3YEMbIX BEIUYHH, UX
0003HAYCHHS U eTUHUIIBI H3MEPEHHUS;

YKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMYMHY C IPYTUMHU BETMUNHAMH,

* QAHaJIU3UpOBATh CBOMCTBA TEJ, D3JEKTPOMArHUTHBIC SBJICHUS M IPOLIECCHI, HCIIONIb3Ys
(bu3nuecKkre 3aKOHbBI: 3aKOH COXPAHEHUS dIEKTPUUECKOTO0 3apsaa, 3akoH OMa JIJ1s ydacTKa [enu, 3aKOH
Jxoyns—IJleHua, 3aK0H MPSIMOJIMHEMHOrO PACIHpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MPEJIOMIICHUSI CBETA; MPH ITOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro MaTeMaTHYeCKOe
BBIPAXCHHUE;

* pemath 3aJayd, HCIONb3ys (PU3NYeCKHue 3aKoHbI (3akoH Owma [UIsl y4yacTKa IenH, 3aKOH
Jxoyns—IJlenna, 3aK0H MPSIMOJIMHEMHOTO PACHpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIpPEeIOMIIEHUsI CBeTa) U (OPMYIIbI, CBS3bIBAIONINE (DU3MUECKUE BEIWYMHBI (CHJIa TOKA, DJIEKTPHUECKOE
HalpsDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, YIENIbHOE CONPOTHUBIIEHHWE BellecTBa, paboTa TOKa,
MOIITHOCTh TOKa, (POKYCHOE PACCTOSIHUE U ONTHYECKask CUJIa JIMH3BI, (POPMYJIBI pacyeTa IEeKTPHUECKOro
COIIPOTHBIIEHUS MPU MOCIEI0BATEIILHOM U MapaJljIeIbHOM COSIMHEHUH ITPOBOAHHUKOB);

* Ha OCHOBE aHaiM3a YCJIOBHUS 3a/ladyll BBIACHATH (PU3MUECKHEe BENUYMHBI U (OPMYIIBI,
He0OXO0IMMBIE 1JIs €€ PELIeHUs], U IPOBOAUTH PACUCTHI.

Buinyckuux nonyuum 603mMoiucHOCHb HAYYUMbCAL:

* HCIMOJIb30BaTh 3HAHUS OO0 DJJIEKTPOMAarHUTHBIX SIBJICHUSX B TIIOBCEJHEBHOM JKU3HU JUIS
obOecrniedueHrs 0€30MacHOCTH TpHU OOpallleHUH ¢ MPUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMHU, IS
COXPAHEHHUS 3/I0POBBS M COOIIOIEHUSI HOPM SKOJIOTHYECKOI0 MOBEACHUS B OKPYXKAIOIIEeH cpelie;

* TMPUBOAUTH TPUMEPHl  NPAKTHUYECKOTO  HCMIOJB30BAaHUS  (PUINYECKUX  3HAHUUA O
AJIEKTPOMATrHUTHBIX SIBJICHUSX;

* pa3nuyaTh TPAHUIBl MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, MOHUMATh BCEOOILIUIT XapakTep
(GyHlaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DJIEKTPUUECKOro 3apsia) W OrpaHMYEHHOCTh
MCIOJIb30BaHMUs YaCTHBIX 3aKOHOB (3akoH OMma [Tt ydacTka 1emnu, 3akoH Jxoyns—IJlenna u ap.);

* TpUeéMaM TOCTPOeHUs (PHU3UYECKUX MOJeNnel, Moucka u (GOPMYITUPOBKH JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB HA OCHOBE YMIIMPUUYECKU YCTAHOBIIEHHBIX (DaKTOB;

* HAXOJUTh aJEKBATHYIO MPEJIOKEHHON 3a/ade GU3MUYECKYI0 MOJIeNb, pa3pemiats npodiemMy Ha
OCHOBE MMEIOIIMXCS 3HAHUN 00 3JEKTPOMArHUTHBIX SBIEHUSX C MCMIOJIb30BAaHUEM MAaTEMaTHYECKOIO
amnmapara v OI[eHUBaTh PEeaTbHOCTh MOTYYEHHOTO 3HAUEHUST (PU3NYECKON BETUUHHEI.

Keanmoevie aenenusn

Buinycknux nayuumes:

¢ Pacro3HaBaTb KBAHTOBBLIC SABJICHUSA WU O00BACHATL HAa OCHOBE HUMCIOIINXCA 3HaHWM OCHOBHBIC
CBOMCTBA UJIIN YCJIOBHA NMPOTCKAHUSA 3TUX SIBJICHMI: €CTeCTBEHHAs U HUCKYCCTBCHHAA paJUOAKTUBHOCTD,
BO3HHKHOBEHHE JTUHESHIATOTO CIICKTpa U3JIYyYCHH,




* ONHUCHIBATb M3y4YCHHbIE KBAHTOBBIC SIBJICHUS, UCMONb3Yys (PU3MUECKUE BEINYMHBI: CKOPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTAa CBETA, NEPUOJ IIOJIypacnaja; Ipu OINHUCAHHUU
IIPaBUJIBHO TPAKTOBaTh (PU3UYECKUM CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M E€AMHUIIBI
U3MEPEHUs; YKaszbIBaTh (HOPMYJIbl, CBS3BIBAIOUIME MJAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTHMHA
BEIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3NYECKOM BETUUUHBI;

* AHAIM3MPOBATH KBAHTOBBIC SBJICHUS, MCIOJB3YS (U3MYECKHE 3aKOHBl U IOCTYJAaThl: 3aKOH
COXPAHEHHUS DHEPIUH, 3aKOH COXPAHEHUS 2JIEKTPUUECKOT0 3apsA/ia, 3aKOH COXPAaHEHHsI MacCOBOT'0 YUCIIA,
3aKOHOMEPHOCTH U3JIy4E€HMS U IOTJIOLIECHUS CBETA ATOMOM;

* pa3nuy4aTbh OCHOBHBIC NPU3HAKH IIJJAHETAPHOW MOJEIM aTOMa, HYKJIOHHOM MOJENIH aTOMHOIO
Anpa;

* IPHUBOJUTH IPUMEPHl IPOSABICHUS B MNPUPOJE U  IPAKTUYECKOTO  HCIOJIB30BaHUS
PagUOAKTUBHOCTH, SIACPHBIX U TEPMOSIACPHBIX PEAKIUM, TMHENYAThIX CIIEKTPOB.

Buinycknux nonyuum 603M0uCHOCHb HAYYUMbCA:

* HCIIOJIb30BaTh MOJYYCHHbIC 3HAHMS B IMOBCETHEBHOW JKU3HU IMpH OOpalIeHWH C TPUOOpaMu
(CYETYMK HMOHM3MPYIOUIMX YACTUL, IO3UMETp), A COXPAaHEHMs 370pOBbsS U COOJIIOAECHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAOLIEH Cpelie;

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

* [IPUBOJUTH NPUMEPHI BIUSAHUSA PAAUOAKTUBHBIX M3JIYYCHHM Ha JKUBBIC OPIaHM3MBI; [IOHUMATh
IIPUHLIMI JENUCTBUS TO3UMETPA;

* T[IOHMMaThb DKOJIOTMYECKHE MpOOJEMBbl, BO3ZHUKAIOIIME IPU HCIOJB30BAHUM ATOMHBIX
JIEKTPOCTAHLIUM, M MYTH pEHIeHUus 3TUX NpoOieM, NEepCHEKTUBBl HCHOJIb30BaHUS YIPABISIEMOTO
TEPMOSIZICPHOIO CHHTE3A.

Dnemenmur acmponomuu

Buinycknux nayuumecs:

* pa3nUy4aTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIllEHUs 3BE3AHOrO Heba, ABMxkeHus JIyHbI,
ConHIla 1 IJIaHET OTHOCUTEIBLHO 3BE3I;

* IOHUMATh Pa3INyuns MEXY TeIMOLIEHTPUYECKON Y FEOLIEHTPUUECKON CUCTEMaMH MHpa.

Buinycknux nonyuum 603mM0cHOCHb HAYYUMbCAL:

* YKa3bIBaTh OOIME CBOMCTBA M OTJIMYMS IJIAaHET 36MHOM IPYMIbI ¥ MJIAHET-TUTaHTOB; MaJbIX T
ConHeyHOM cucTeMbl M OOJIBIIUX IUIAHET; MOJIb30BAaThCA KAapTOW 3BE3AHOrO HeOa MpH HaONIONEHUSAX
3BE3QHOTO HeOa;

* pa3In4aTh OCHOBHBIE XapaKTEPUCTUKU 3BE3] (pa3Mep, IBET, TEMIIEpaTypa), COOTHOCUTh IIBET
3BE3IbI C €€ TEMIIEPATYPOil;

* pa3auyaTh TMIIOTE3bI O MPOUCXOXKACHUHA COHEUHONW CUCTEMBI

Jsi peanu3anuu nporpaMmbl HCHOJb3yeTcs:i o0opynoBanue kadbunera «Touka Pocra» mo
yueOHOMY npeamery «@Pu3suka». [IpeanonaraeMsle THIIBI JATYMKOB:

- becnipoBoHOI MynbTHAATYUK

- JlaTumk aOCOJFOTHOTO JaBIICHHS

- JlaTumk TeMneparypbl HCCIEAYEMOU Cpenbl

- JlaTuMk MarHUTHOTO MO

- JlaT4uK 31EKTPUUYECKOTO HANIPSHKEHUS

- JlaTyumk cuibl TOKa

- Jlatumk akcenepomeTp

- Hnpie Tunsl 1atuukos, npeaycMorperHsie KTPY

- JlononHuTeNnbHBIE MaTepHuaibl B koMiuiekre: USB ocriuiorpad

- JlomonauTenpHBIC MaTepuaibl B koMiniekTe: Kadems USB coennHATETBHBIN

- JlonoJHMUTENbHbIE MaTepHAalIbl B KOMIUIEKTE: 3apsiIHOE YCTPOMCTBO ¢ Kabenem
- miniUSB




COJAEP)KAHUE YYEBHOI'O IPEAMETA «®PU3UKA»

7 kiaace

duszuka u pusnyeckue MeToaAbl u3ydeHusi npupoani (5 4.)

dusnka - Hayka o npupoje. Habmoaenue u onucanue puzndeckux siBieHU. Ou3nyeckuii sxcmne-
pument. M3mepenue ¢usznyecknx BeauMuuMH. MexayHaponHas cucrema equHui. HayuHslii Meton mo-
3HaHus. OU3NUecKue 3aKOHbI U IPAHULIBI UX IPUMEHUMOCTU. Posib U3k B pOpMHUPOBAHUM HAY4HOI
KapTuHbl Mupa. Kpartkas ucTopust OCHOBHBIX Hay4HBIX OTKpbITHN. Hayka u TexHMKa.

Mexanuueckue siBjeHus (39 4.)

Kunemamuxa (21 u.)

MarepuanbHast TOUKa KaKk MOJAEIb (PU3HUECKOTO Tema.

Mexannueckoe nBuUkeHUE. OTHOCUTENBHOCTb MEXAaHUYECKOro JBMkeHus. Tpaektopus. Ilyte -
cKalsipHasg BenuuuHa. CKOpOCTh - BEKTOpHas BenuuumHa. Monynb BekTopa ckopoctu. PaBHOMepHOE
IpsIMOJIMHEIHOE IBMKeHUE. ['paduku 3aBUCUMOCTH ITyTU U MOAYJISl CKOPOCTU OT BPEMEHU JIBUYKEHHUSI.

Junamuxa (18 u.)

Wuepuus. UueptHocts Ten. B3aumopeiictBue ten. Macca - ckasgpHas BennuuHa. 1lnoTHOCT Be-
miectBa. Cuia - BekTopHas BenuuuHa. [[Buxenue u cuibl. Cuna ynpyroctu. Cuiia tpenus. Cuna Tsbke-
CTH. 3aKOH BCEMHUPHOTO TAroTeHus. LIeHTp TsbkecTu. Y cioBus paBHOBECHUS TBEPJOTO Tea.

Hapnenne. AtmochepHoe naienue. 3akoH [lackans. 3akoH Apxumena. Y ClIOBUE IIaBaHUs Tell.

3aKoHBI COXpaHEeHHsI HMITYJIbCa M MeXaHu4ecKoii YHepruu (21 4.)

Mexanuueckue konebanus u éonnwt ( 15u.)

Pabora. Momnocte. Kunernueckas sHeprus. [loteHnuanbHas sHeprus. 3aKOH COXpaHEHUS MeXa-
HU4ecKoi sHepruu. [Ipocteie mexanm3mbl. KoaddummenT moneznoro aeiicteusi. BozoOHOBIIsSIEMbIE HC-
TOYHHUKH DHEPTHUU.

Cmpoenue u ceouucmea eewecmea ( 6u.)

ATOMHO-MOJIEKYJIIPHOE CTpOEHHE BenlecTBa. ONBITHL, T0Ka3bIBAIOIINE ATOMHOE CTPOEHHE BELIECT-
Ba. TerioBoe JBMKEHUE U B3aUMOJICHCTBUE YaCTHUIl BellecTBa. bpoyHoBckoe aBm:keHue. {uddysus.
ArperartHble coCTOsAHHA BeniecTBa. CBOMCTBA ra30B, JKUIAKOCTEH U TBEPBIX TEIL.

8 ki1acc
TenuioBble siBjienus (15 4.)
TennoBoe paBHOBecue. TemmepaTtypa. Buyrpennsis sueprusi. CriocoObl H3MEHEHUsI BHYTPEHHEH SHEPTUH.
PaGora u Ternonepenada. Bua teronepenauu. TemmonpoBogHocTs. KoHBeKIus U n3nydeHue. JHepPTrus
TOIUUTMBA. 3aKOH COXPAHEHHS YHEPTUHU B TEIUIOBBIX MPOIECCax.
H3menenue azpezammuvix cocmosnuii éewecmea (11 u.)

ArperatHpie cocTosiHHS BeriecTBa. KommdecTBo TerioThl. Mcnapenue um koHaeHcarnusa. Kunenue.
Brnaxnocts Bo3ayxa. [InaBnenue u kpuctaumsanus. Y 1enbpHas Tersiora riaBineHus. [laposas TypOuHa.
[IpeobpazoBanme sHeprun B TeroBbx MamuHax. KI1/] TernmoBoil MammHbl. DKOJIOTHYECKHE TPOOIEMBI
TEIUIOPHEPTETUKMU.

DiekTpuueckue siBjaeHus (23 4.)

DnekTpusanus Ten. DIEeKTpUUecKuil 3apsaa. [[Ba Buaa AeKTPUUECKUX 3aps0B. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsAIa. DIEKTPUIECKOE TIOJIE.

[TocTostHHBIN 3nekTpuyeckuid TOK. Cuila TOKa. DJIEKTPUUYECKOE COMPOTHUBICHHUE. DJIEKTPUUECKOE
HarpspkeHue. [IpoBOTHUKY, JUBIIEKTPUKH U MOITYIPOBOJIHUKMU. 3aKOH OMa JUIsl y9acTKa JIEKTPUIECKON
nenu. Peocrarel. PaGoTa u MoOIIHOCTH d3neKTpuueckoro Toka. 3akoH Jxoyms — Jlenma. Jlamma
HakaymBaHus. [IpaBuna 6e30macHOCTH TTPH pabOTe ¢ UCTOYHHKAMHU DJIEKTPUIECKOTO TOKA.

DJIeKTPOMArHUTHbIE siBJieHu (8 41.)
MarsuTHoOE TI0JI¢ IIpsAMOTO TOKA. MarauTtHble THHUH. MarauTHoe moJje KaTyIIKH1 C TOKOM. SHCKTpOMaI‘HI/ITH.

IlocTostHHBIC MarHuThI. B3auMoaelicTBue MaruiuToB. MaruuTHoe 1oje 3eMiii. MarHutTHoe 1moje Toka. JleiicTBue
MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DIEKTPUUYCCKUN ABUTATENb. Y CTPONCTBO AIEKTPOUIMEPUTEIBHBIX
IpuOOPOB



Caertosbie siBiaeHus (10 4.)
CBeT — O3JIGKTpOMAarHuTHas BoOJiHA. [IpsMoJMHENHOe pacnpocTpaHeHue cBeta. OTpakeHUE WU

npenomiieHue cBera. Ilnockoe 3epkano. JIuuzel. POKycHOE pAacCTOSTHUE M ONTHYECKAas CUiIa JIMH3BI.
N3obpaxkenue, napaemoe JuH30M. ONTHYECKHE PUOOPHI.

9 knace
3aKkoHbI B3auMoaeiicTBUA U ABHKeHust TeJ1 ( 34 41.)

Marepuanbnass Ttouka. Cucrema orcuera. [lepememienue. CKOpoCcTh MPSMOJIMHEHHOTO
paBHOMEpHOro JBHKEHMs. [IpsAMONIMHENHOE pPaBHOYCKOPEHHOE JBW)XEHUE: MIHOBEHHAs CKOPOCTb,
yCKOpeHue, mnepemenieHne. I'paduku 3aBUCHMOCTH KHHEMAaTHYECKUMX BEIMYHMH OT BpPEMEHHU NpHU
PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JBWKEHHH. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHMS.
I'eonenTpryeckass U reauoLeHTpUYECKas cucrembl Mupa. MHepruansHas cucrtema orcyera. [lepBsii,
BTOpOI1 1 TpeTuii 3akoHbl HetoTona. CBoOogHOE nagenue. HeBecoMocTs. 3aKOH BCEMHPHOTOTATOTEHUS.
HckyccTBennsle ciyTHUkH 3emiid. Umnysbe. 3akoH coxpaHeHust UMIysbca. PeakTuBHOE BUKEHHE.

Mexanu4yeckne KoJiedbanusi 1 BOJHbL 3BYK (16 4.)

Konebarenbnoe gaBmkenue. KomeGanuss rpy3a Ha mnpyxuHe. CBoOonHble KoleOaHHUS.
KonebarenbHast cucrema. MasTHUK. AMIUIMTYAa, I[EpPHOJ, 4acToTa KojebaHuil. ['apMoHMueckue
konebOanus. IlpeBpamienne sHeprum mnpu KojeOaTeIbHOM JBUKCHHH. 3aTyXaroliue KoJeOaHUs.
Brinyxnennsie konebanus. Pesonanc. Pacnpocrpanenue konebanuii B yripyrux cpenax. [lonepeunsie u
poJobHble BOJHBL. [[nmMHA BOJHBI. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAaHEHUsS U
nepuoaoM (4actoToii). 3BykoBble BOJHBI. CKOpOCTh 3ByKa. BwicoTa, TEMOp M IPOMKOCTB 3BYyKa. JXO.
3ByKoBO# pe3oHaHc. IHTepdepeHnus 3ByKa.

DJieKTpOMarHuTHoe noJe (23 4.)

OnHopoaHOE M HEOJAHOPOJHOE MarHuTHoe nosie. HampaBiieHne TOoka M Hanpapi€HUE JIMHUM €ro
MarautHoro mnousid. [IpaBuno OypaBumka. OOHapykeHue MarHUTHoro mojs. IIpaBuno JieBod pykw.
Nunykuus marHuTHOro mnojis. MarHuTHbIl notok. Onbitel Papages. DneKTpOMarHuTHas WHIYKLHUS.
Hanpasnenne mHaykmumonHoro toka. IIpaBuno Jlenua. fIBnenune camomnaykuuu. [lepeMeHHBIN TOK.
I'eneparop nepemeHHoro toka. IIpeoOpa3oBaHusi sHepruu B 3JeKTporeHepartopax. TpaHcdopmarop.
[Tepenaua >7eKTpUYECKOW HPHEPTUM HA PACCTOSTHUE. DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHBIC
BOJIHBI. CKOPOCTh pacipOCTpaHEHUs 3JIEKTPOMarHUTHBIX BOJIH. BiMsiHME 371€eKTPOMAarHUTHBIX U3TyUEHHM
Ha okuBble oOpraHu3Mbl. KonebarenbHblii KoHTYp. IlomyueHHMe 5SIEKTPOMArHUTHBIX KoOJeOaHHH.
[TpuHuMnbl paguocBsasu U TeneBuaeHus. MHTepdepeHius cBeta. DIeKTpOMarHuTHas MpHUpOJia CBETA.
IIpenomnenue cpera. Ilokaszarens mnpenmomnenus. [ucnepcus cBeta. L[Bera Tten. Cnekrporpad u
creKTpockon. Tumsl onTudeckux crnekTpoB. CriekTpaibHbi aHanu3. [loriomienne u ucnyckanue cBera
atoMaMu. [IponcxoxieHue JIMHENYaTbIX CIIEKTPOB.

Ctpoenue aTroma u aTomHoro siapa (19 u.)

Crpoenne aroma. PagmoaktuBHocTh. Ilmanerapuas mozens atoma. Anbga-, Oeta- U ramma-
m3nydenus. Jlunertuateie cnektpel. KBanToBbie ocTymnaTtel bopa. Omnbitet Pezepdopna. SAnepuas momens
atoma. ATtomHoe sjapo. CocraB aromHoro suapa. Snepusie cuibl. [ledext macc. PaanoakTuBHBIE
npeBpalieHus: aToMHbIX sifep. CoxpaHeHHe 3apsiIoBOTO U MAacCOBOTO YHCEN MPH SIIEPHBIX PEaKIUsiX.
Metobl HaOIIOICHHS U PETHCTPALMU YacTHIl B AepHol ¢usuke. [IpoToHHO-HEHTpOHHAs MO/IENb SIpa.
du3nyecKkuii CMbICI 3aps10BOr0 U MaccoBoro ymcel. M3oromnsl. [IpaBuno cMemienus 1is anbga- u 6era-
pacnazna. DHeprus CBs3M 4dacTul B sjape. Jlenenue saep ypana. Llennas peakuus. SnepHele peakuuu.
SAnepHblil peakTop. SAnepHas sHepreTHka.

Crpoenne u 3Bosonusi Beenennoii (5 4.)

['eonieHTpHUECKas M TeNHOIIEHTpHYecKas cucTeMbl Mupa. CocTas, cTpoeHHE U porcxoxaeHue CoTHeTHOM
cuctemsbl. [ImaneTsr u Maneie Tena ConHewnoi cuctembl. CTpoeHue, m3nydeHue u dBostonus CoyHIIa U 3BE3].
Crpoenue u 3Bomronus Beenenno



IIpyuMepHbIe TEMBI JIA0OPATOPHBIX H MPAKTHYECKUX PadoT
JlaGopaTopHbie paboThl (HE3aBUCHMO OT TEMATUYCCKON MPUHAIICKHOCTH) JCIATCS CICAYIOIINE THITHI:
1. TlpoBenenue NpsAMbIX U3MEPEHUI PU3NUECKUX BETUUHH
2. Pacyer 1o noJy4eHHBIM Pe3yJIbTaTaM MPSIMBIX U3MEPEHUH 3aBHCUMOTO OT HUX MapameTpa (KOCBEHHbIC H3MEPEHUS).
3. Habmronenue siBIeHUI U MOCTAaHOBKA OIBITOB (Ha KAYECTBEHHOM YpPOBHE) MO OOHAPYKEHUIO (aKTOPOB, BIUAIONIUX HA MPOTEKAHHE JAHHBIX
SIBJICHU.
4. Hccnenoanue 3aBUCUMOCTH OJHON (PU3MUYECKOM BEIMYUHBI OT JPYTOH C MPEACTaBIEHUEM PE3yIbTaTOB B BUJIE Ipaduka Uil TaOIHIIbL.
5. IIpoBepka 3a1aHHBIX MPEANONIOKEHUH (TIPSIMbIE U3MEPEHUS (PU3HUUECKUX BEJIMYUH U CPABHEHUE 33/IaHHBIX COOTHOLIEHUN MEXIY HUMH).
6. 3HAKOMCTBO C TEXHHYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHPOBAHUE.

Pabouas nporpaMma npeaycMarpuBacT BbIIIOJIHCHUC na60paToprlx pa60T BCCX YKa3aHHBIX THUIIOB.

IIpoBenenue npsAMbIX U3MepeHuil PU3HIECKUX BeJTUIUH
N3smepenune pa3MepoB Tedl.

N3mepenne pazMepoB MajbIX TeIl.

N3mepenne maccel Te.

N3mepenue obbema Tel.

N3mepenue cumsl.

W3mepenue BpeMeHH Mpoliecca, nepuojia KojaeoaHuil.
W3mepenne reMneparypsl.

W3mepenue naBieHus Bo3lyxa B OaJIJIOHE MO/ MOPIIHEM.
. I3MepeHue cuiibl TOKa U €ro peryjarupoBaHue.
10.M3mepenue HanpsKeHMUS.

11.M3mepenue yriioB NaieHus: U IpeIoMIICHUS.
12.M3mepenne pOKyCHOTO pacCTOSIHHS JTHH3HL. .
13.M3mepenue pannoakTuBHOTO (hoHa.

PacueT no mosry4eHHBIM pe3yJbTaTaM MPSAMBIX H3MePEeHHii 3aBHCHMOr0 OT HUX NapaMeTpa (KOCBEHHbIE H3MepeHHsl)
1. Vi3mepeHue mIOTHOCTH BEIleCTBA TBEPOTO Tea.

©CoNooR~wWdE



Onpenenenne k03P GUIMEHTA TPEHUS CKOIBKECHHUS.
Onpenenenne )KeCTKOCTU NPY>KUHBI.
Onpenenenne BHITAJIKUBAIONIEH CHIIBI, TEHCTBYIONIEH Ha MOTPY>KEHHOE B JKUIKOCTH TEJO.
Onpenenenne MOMEHTA CUIIBI.
W3mepeHnne ckopocTu paBHOMEPHOT'O JABHXKEHUS.
N3mepenune cpegHeit CKOPOCTU ABUKEHUS.
W3mepenne yckopeHus paBHOYCKOPEHHOTO JIBUKEHUSI.
. Onpenenenue paboThl ¥ MOIITHOCTH.
10 Omnpenenenue 4acTOTHI KOJICOaHU rpy3a Ha MPYKUHE U HUTH.
11.0mnpeneneHrie OTHOCUTENBHOMN BIaYKHOCTH.
12.0mnpenenenue KOJIMUECTBA TEILIOTHI.
13.0mnpenencHue yaeabHONU TETUIOEMKOCTH.
14 M3mepenue paboThl U MOIIHOCTH ANEKTPUUYECKOTO TOKA.
15.13mepenune conpoTUBICHHUS.
16.0mnpenencHre ONTHYECKON CHITBI TMH3BI.
17.ViccnenoBanue 3aBUCMMOCTH BBITAJIKMBAIONIEH CHUJIBI OT 00BbeMa MOTPYKEHHOW YaCTH OT IUIOTHOCTH YKHJIKOCTH, €€ HE3aBUCUMOCTH OT
TUIOTHOCTH ¥ MacChl Tena.
18.MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCHMOCTH OT TUTOIIIA]TH.
Hab6.1io1enne siBjieHHii M MOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHeE) M0 OOHApY:KeHHI0 (PAKTOPOB, BIMSIONINX HA MPOTEKAHHE
JAAHHBIX SIBJICHUI
Habmonenue 3aBucuMocTy nepuoa KojaebaHuii rpy3a Ha HUTH OT AJIMHBI U HE3aBUCUMOCTH OT MAaCCHI.
HaGmronenue 3aBucumMocTs nepruojaa Kojie0aHui rpy3a Ha MPY>KUHE OT MACChI M )KECTKOCTH.
Habmtoienue 3aBUCMMOCTH JaBJICHUS ra3a OT 00beMa U TeMIEPaTyphI.
Hal6mronenue 3aBUCUMOCTH TeMIIEpaTypbl OCTHIBAIOIICH BOJIBI OT BPEMEHH.
HccnenoBanue sBICHUS B3aHMOICHCTBHS KaTYIIKH C TOKOM U MarHMTa.
HccnenoBanwue siBICHUS 3JIEKTPOMArHUTHON WHIYKITHH.
Habmtoienue siBIeHUs OTpaXKeHUs U MPEIOMIICHUS CBETA.
HaGnronenue siBneHust IuCiepCerm.
. ObHapykeHUe 3aBUCUMOCTH COMIPOTUBIICHUS TIPOBOJIHUKA OT €T0 MapaMeTPOB U BEIECTBA.
10 HccnenoBanne 3aBUCIMOCTH Beca Teja B )KUIKOCTH OT 00beMa MOTrPpYyKEHHOM YacTH.
11.ViccnenoBanue 3aBUCUMOCTH OJTHON (DU3UYECKON BEIMYUHBI OT IPYTOM C MPEICTABICHUEM PE3yJIbTaTOB B BUIE TpauKa WU TaOIUIIBI.
12.MccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.
13.MccienoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPSHHOM JIBMKCHHUH 0€3 Ha4aIbHON CKOPOCTH.

CoNoORWN

CoNohwWDE



14 .VccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITyTH IPU PaBHOYCKOPEHHOM JIBUKECHUH.

15.MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIbI IaBJICHMUSL.

16.MccnenoBanue 3aBUCUMOCTH Je€(POPMALIUU TPYKUHBI OT CHUJIBI.

17 .HccnenoBanue 3aBUCUMOCTH Mepro/ia KojeOaHui rpy3a Ha HUTH OT JJTUHBI.

18.MccnenoBanue 3aBUCUMOCTH ITEPUO/Ia KOJICOAHUH Tpy3a Ha MIPYKUHE OT )KECTKOCTU M MacChl.

19.HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOJIHUK OT HANPSHKEHUS.

20.MccrenoBanue 3aBUCUMOCTH CUJIBbI TOKA Y€pEe3 JIAaMIIOUKY OT HalpsKEHUS.

21.MccrnenoBanue 3aBUCUMOCTH YTJIa MPETOMIICHHS OT yTJia TaIeHHs.

IIpoBepka 3a1aHHBIX NPEANOJI0KeHHH (MPsIMble H3MepeHNu sl (PU3MYecKUX BeJIMYHH U CPAaBHEHHUE 3aJaHHBIX COOTHOIEHU T MeKIy HUMH).
IIpoBepka runores

1. IIpoBepka runoTessl O JIMHEHHOMN 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTU B TPYOKE OT TEMIIEpaTypBhl.

2. IIpoBepka rumoTe3sl 0 MPSIMOH MPONOPIHOHATIEHOCTH CKOPOCTH TP PABHOYCKOPEHHOM JIBUKECHU U TIPOUICHHOMY ITYTH.

3. IIpoBepka runoTesbl: Ipu MOCIe10BATEIbHO BKIOUEHHBIX JJAMIIOUKH U [TPOBOIHUKA WU JABYX IPOBOJHUKOB HAIPSKEHUS CKIIA/IbIBATh HENb35
(MOXxHO).

4. IlpoBepka npaBuia cJI0KEHUS TOKOB Ha JABYX MapajlieIbHO BKIIIOUEHHBIX PE3UCTOPOB.

3HAKOMCTBO € TeXHHUYECKUMHU YCTPOHCTBAMM M X KOHCTPYHMPOBaHHe

5. KoHcTpyrpoBaHue HaKJIOHHOU TIIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII/I.

6. KonctpynpoBanue apeoMeTpa 1 UCIIBITAHHE €T0 PabOTEHI.

7. COopka 3JIeKTpUUYECKOH 1IeTT U U3MEPEHHUE CUJIbl TOKA B €€ Pa3InYHbIX yJacTKax.

8. COopka dJIeKTpOMarHuTa U UCIIBITAHUE €TO ICHCTBUS.

9. M3ydeHHe JIEKTPHYECKOTO IBUrATElls TOCTOSHHOTO TOKA (Ha MOJIETIH).

10.KoHcTpyrnpoBaHu€e 3IEKTPOABUTATENS.

11.KoHcTpynpoBaHue MOAEIH TEIECKOIIA.

12.KoHcTpynpoBaHie MOAEIH JIOJKH C 33JaHHOUN rpy30M0/bEMHOCTBIO.

13.01eHKa CBOETO 3peHHUS U ITOI00P OYKOB.

14 . KoHcTpyHnpoBaHrEe NPOCTEUIErO FEHEPATOPA.

15.3ydenue cBOCTB H300paskeHUs B JIMH3A



1.

TEMATHUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA

YACOB, OTBOJIUMbBIX HA OCBOEHME KAKJIOM TEMBI

7 KJjaace
Ne Kon-eo
Tema ypoka
YpoKa yacoe
duszuka u pusnyeckue MeToaAbl u3ydeHusi npupoasi (5 4.)
1 ®dusuka — Hayka o npupoje. BBOIHBIN HHCTPYKTaX MO TEXHUKE 1
0€30MaCHOCTH.
2 Habmoienus u onbiThl. @u3nyecKue BEIMYUHbBI 1
3 H3zmepenue puzuueckux eenuyun. 1
Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopnas paboma Ne 1. «H3mepenue onunst, 06vema u
memnepamypuol menay (¢ UCno1b306anue cpeocme 00yueHus u
eocnumanusn Illenmpa «Touka pocmay)

4 HayuHnble MmeToapl mo3HaHus 1
5 ®u3uKa U TEXHUKA 1
IlepBoHavajibHbIE CBeIeHHs 0 CTPOoeHuH BenlecTBa (5 4.)

6 Crpoenne BemectBa. MoJjieKyJibl 1

IlepBHYHBIN HHCTPYKTAK 110 OXPaHe TPyAa HA padoyeM MecTe.

JlabopaTopuasi pa6ora Ne 2 "U3mepeHnue pa3MmepoB MaibIX Tea"
7 Jleuscenue monexyn. bpoynoeckoe osuscenue. /lughpyzua 6 2azax, 1

Hcuokocmax u meepovix menax Oponmanvuan 1adopamopHa

paooma
8 B3anMHoOe npuTsHKeHNE U OTTAJIKUBAHUE MOJIEKYJT 1
9 ArperaTtHble COCTOSIHUSI BelleCTBa 1
10 CrpoeHue BemecTBa 1

B3aumoneiictBue teu (22 4.)

11 Mexanunueckoe npmxenue. CKopocTb 1
12 PaBHOMEpHOE ¥ HEPAaBHOMEPHOE IBHKCHHUE 1
13 Pacuer nytu 1 BpeMeHHU JBUKEHUS 1
14 Nuepuus 1
15 B3anmopeiicrBue Tes1. Macca tesia 1
16 Macca mena. Ilepeuunsiit uncmpykmasxic no oxpane mpyoa na padouem 1

mecme. Jlabopamopuas paboma Ne 3

" Uzmepenue maccovl mena Ha 31eKmMpoHHBIX 6ecax "' (c ucnonvsosanue

cpeocme 00yuenusn u eocnumanus Lllenmpa «Touxka pocmay)
17 O06weMm Tena. [lepBUUHBIA HHCTPYKTaX MO OXpaHe TpyAa Ha paboueM MecTe. 1

Jlabopamopuasa paboma

Ne A"H3mepenue ob6vema

mena'(c ucnonvizosanue

cpeocme odyuenus u

eéocnumanus Ilenmpa

«Touka pocmay)
18 [InoTHOCTH BemiecTBa 1
19 ITnomnocme eengecmea. Ilepsuunviii uncmpyKkmax)c no oxpamne mpyoa Ha padovem 1

mecme. Jlabopamopnasn pavoma Ne 5 " Hzmepenue niomnocmu gewiecmea

meépoozo mena "' (C UCNOIB30GAHUE CPEOCHE 00YyUeHUA U 60CNUMAHUSA

Ienmpa «Touxka pocmay)
20 Pacuer macchl 1 00bemMa TeJia MO ero NJIOTHOCTH 1
21 Pemenue 3amau 1




22 Cuna. Cuna Tspxectd. [[lunamometp 1

23 Pasnooeiicmsyrowas cuna. Cnosicenue cun. @ponmanvhas 1abopamopHas 1
paboma

24 Cuna ynpyzocmu. 3axkon I'yka. @ponmansnas nabopamopuasn padoma. 1

25 Bec tena. HeBecomocTs 1

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

27 Cuna tpenus. TpeHue nokos 1

28 Tpenue ¢ npupooe u mexunuxe. Illepeuunviii uncmpykmazjic no oxpamne 1
mpyoa napaoouem mecme. Jlabopamopnan pavoma Ne 7. «HU3mepenue cunvt
mpenus
CKOJIb)ICEHUA)

29 JIBrkenue u B3aumoierictere. Criibl BOKPYT HacC 1

30 Pewmenue 3amau 1

31 JIBrxenue u B3aumoierictere. Cuiibl BOKPYT Hac. 1
(YpOK-KOHCYJIbTAIIHS)

32 KounTponbhas pabota 3a 1 monyrozue. 1

JlaBJjieHHe TBepPAbIX TeJl, sKuAKocTei u razos (18 u.)

33 JlaBnenne. ETMHUIIBI 1aBJIeHUS 1

34 JlaBJjieHue TBepPAbIX TeJ 1

35 JlaBiieHue rasza 1

36 asnenue srcuokocmeti u 2azo8. 3axou [lackana. @ponmanvhas 1
nabopamopuas paboma

37 Pacuer naBneHus )KUIKOCTH HA JHO U CTEHKH COCyAa 1

38 Pemenne 3agau mo teme «/laBieHne KUIKOCTH 1

39 Coobmatomuecs: cocyabl 1

40 Bec Bo3nyxa. ATMocdepHoe naBieHe 1

41 N3mepenne atmocdepHoro naBiaenus. Bapomerpsi 1

42 W3mepenue nasnenus. MaHOMETpBI 1

43 [TopuiHeBOM XUIKOCTHBIN Hacoc. [ mapasnuyeckas ManiHa 1

44 ApxumenoBa cuia 1

45 Ilepsuunviit uncmpykmasic no oxpane mpyoa nHa pabouem mecme. 1
Jlabopamopnas paboma Ne 8. «H3mepenue epimanxkusaroujeii cuuvly (¢
ucnoav3oganue cpeocme odyuenus u eocnumanus Ilenmpa «Touka pocmay)

46 [TmaBanue Ten 1

47 Ilepsuunvtit uncmpykmasic no oxpane mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 9. «H3yuenue ycnosuii nnaganusa menay (c
ucnoav3oganue cpeocme odyuenus u eocnumanus Ilenmpa «Touka pocmay)

48 Pemenue 3amad no teme "JlaBieHne TBEpABIX TEI, KUIKOCTEH U Tra3oB" 1

49 JlaBneHue TBEPABIX Tel, )KUJIKOCTEN U ra30B 1
(YpOK-KOHCYJIbTaLUs)

50 O6o06utaromuit ypok no reme "JlaBnenue TBepAbIX Tel, KUAKOCTEH U ra3on” 1

Pa6ora u momHOCTh. DHeprus (154)

51 Mexannuyeckas padora 1

52 MoIiHOoCTb 1

53 [IpocTeie MEXaHU3MBI 1

54 MowmeHT cuibl. Peraaru 1

55 Ilepeuunviii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paooma Ne 10. «H3yuenue ycnosus pasnogecus pviuazay (c
ucnoav3oganue cpeocme odyuenus u eocnumanus Ilenmpa «Touka pocmay)

56 broxu 1

S7 IleHTp TsKECTH TEJIA. Y CIIOBHSI PABHOBECHS TEI 1

58 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JI0Ky. «30JI0TO€ MPABUIIOY 1




MexaHuku. @poHTaNIbHAs TabopaTopHas padoTa

59 Kox(dppuuneHnt nosiesHoro aeiicrust 1
60 Ilepsuunstit uncmpykmasic no oxpane mpyoa na padouem mecme. 1
Jlabopamopnaa paboma Ne 11. «H3mepenue KII/] npu noovéme mena
no
HAKIOHHOU RAOCKOCmMW) (¢ UCROIb306aHUE CPeOCmE 00yUeHUA U
éocnumanus Ilenmpa «Touka pocmay)
61 Oneprusi. Kunetnueckas v moTeHIIMaIbHAs SHEPTUS 1
62 [IpeBparienus snepruu 1
63 Pemenue 3amau o reme "Pabora 1 MOmHOCTh. DHEprus" 1
64 PaboTa 1 MouTHOCTH. DHEPTHUSA 1
65 O6o06maromuit ypok no teme "Pabota u MomHocTh. JHeprus " 1
O6o61marniee nopropeHue (34)
66-67 dusnka ¥ MUP, B KOTOPOM MbI J)KuBeM. [loBTOpeHune 2
68 Nrorosas koHTpoJIbHAS paboTa 3a Kypc 7 Kiacca. 1
8 kaacc
No Kon-eo0
ypoxa Tema ypoka 4aACos
TemoBeie siBaeHust (15 4.)
1 Tennosoe dsudicenue. Temnepamypa. Beoonuwiti uncmpyxmasic no mexnuxe 1
bezonacnocmu.
2 IToBTOpeHue Kypca 7 Kiacca.
3 Bxonnas nuarnoctudeckas pabora.
4 Buympennssn snepzusn. Cnocoovt usmenenus 6HympeHnHeil IHepeuu 1
5 PaGora u Teruionepenaya. Buabl Tensionepenaym. 1
6 TemmonpoBOTHOCTb. 1
7 Konsexyus. Hznyuenue. 1
8 [Ipumeps! Teruonepenavyu B IpUPOIe U TEXHUKE. 1
9 KomgecTBo TermioTel. EAMHAIIBI KOTMYEeCTBA TETUIOTHI. 1
10 VenpHas TEINIOEMKOCTh. PacdeT KoJimdecTBa TEIIOTH, HEOOXOIMMOTO JIJIS 1
HarpeBaHus TeJla WK BBIICISEMOT0 UM TIPH OXJIKICHUH.
11 Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopnas paooma Nel «Cpasnenue Konuvecmea meniomasl npu
cCMeuueanuu 600bl PA3HOIL Memnepamypoly. (¢ UCnOIb306aAHUE CPEOCE
ooyuenusn u eocnumanus Ilenmpa « Touka pocmay)
12 Pemenue 3amay Ha pacyeT KOJIMYECTBA TETUIOTHI, HEOOXOAMMOTO JIJIst 1
HarpeBaHus Tella WIK BBICTISIEMOT0 UM TIPU OXJIKICHUH.
13 Ilepsuunulii uncmpykmasic no oxpane mpyoa nHa padouem mecme. 1
Jlabopamopuas padboma Ne 2. «H3mepenue yoenbHoit menioémkocmu
eewecmeay (¢ ucnonviosanue cpeocme ooyuenus u eocnumanus Llenmpa
«Touka pocmay)
14 OHeprus TOILIMBA. Y JieNIbHAas TEIUIOTa CTOPAHMS TOIJIMBA. 3AKOH COXPAHEHMS 1
Y TIPEBpAIICHUS SHEPTUU B MEXaHHMUECKHUX M TEIUIOBBIX MPOIECccax.
15 O6061meHue 1o Teme «TeroBbie SBICHUS 1
HN3meHeHne arperatHbIX cocTossHuii BemecTsa (11 4.)
16 ArperaTHble COCTOSIHHSI BELIECTBA. 1
17 Ilhaenenue u omeepoesanue Kpucmaniuveckux eeuwjecme. OponmanvHoie
Jaabopamopusie padomol
18 I'paduk nnaBiaeHUs U OTBEPACHHS KPUCTAUIMYSCKUX TeJ. YJelbHas TeIuioTa 1
TUJIaBJICHUS
19 Pemenue 3aau Ha raBieHUE U OTBEPAECHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvnas mennioma napoobpazosanus 1
22 Pacuer ko/1M4eCcTBA TEMJIOTHI MPH MApPO00PA30BAHNM M KOHIEHCAIMHU 1
23 Baasxicnocme 6030yxa. @ponmanvuasn nadopamopnan paboma(c 1
ucnonav3oganue cpeocme odyuenus u eocnumanua Ilenmpa «Touka pocmay)
24 Paboma caza u napa npu pacwupenuu. Cés13b Medcoy napamempamu 1
cocmosnus 2asa. [lpumenenue 2azos
25 JlBuratenp BHyTpeHHero cropanus. [lapoas typomna. KIIJ[ TemioBoro 1
JIBUTATEIIS
26 Pemtenue 3amay 1o teme «TensioBele ABUTATEIIN) 1
DJieKTpuUeckue siBjaeHus (23 4.)
27 Dnektpuzanys Ten. JIBa poaa 3apsiioB 1
28 Onexkrpockon.  IIpOBOJHWMKHM,  TMOJYNPOBOAHWKH W HENPOBOJHUKH 1
ANEKTpUYECTBA. DIEKTPUUECKOE I10JI€
29 JlenmuMOoCTb AMEeKTPUYECKOT0 3apsiia. DnekTpoH. CTpoeHre aTOMOB 1
30 3aKOH COXpaHEHHUS DJIEKTpHUUecKoro 3apsana. OObSICHEHHE SIEKTPUUECKUX 1
SIBJICHU U
31 uleKTpHYecKNi TOK. UCTOYHMKH 3J1eKTPHYECKOI0 TOKA 1
32 DJIeKTpUYecKHe Henu 1
33 DNeKTpUUECKU TOK B MeTaiiax. JlelicTBUS ANEKTPUIECKOro TOKa 1
34 Hocurenu osnexTpuueckux 3apsoB B moiymnpoBogHukax. [lomympo- 1
BOJIHUKOBBIE IPHUOOPHI
35 KonTponbnas pabota 3a 1 momyroaue. 1
36 Cuna moxa. Amnepmemp. Ilepeuunslii uncmpykmasyic no oxpane mpyoa Ha 1
pabouem mecme. Jlabopamopnasn paboma Ne 3(c ucnonvzosanue cpeocme
ooyuenusa u eocnumanus Ilenmpa «Touka pocmay)
Onexmpuueckoe nanpaxcenue. Bonommemp. 1
Ilepsuunviit uncmpykmasc no oxpane mpyoa Ha pabouyem mecme.
37 Jlabopamopuasa paboma Ne 4
38 3asucumocms cunvt moka om nanpaxcenusn. Conpomuenenue npoooOHuUKa. 1
3axon Oma 04 yuacmka yenu.
39 Pacyer conpoTuBIIeHUS IPOBOHUKA. Y IETLHOE COMPOTHBIICHUE 1
Pemenwue 3a1a4 Ha pacyeT CONPOTUBIICHHS MPOBOIHUKA, PUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepguunvtit uncmpykmayxyc no oxpame mpyoa Ha padouyem mecme. 1
Jlabopamopnas paboma Ne5 «HU3mepenue conpomueienus npoeoOHUKA npu
noMouwu amnepmempa u 60J1bmmempa» (¢ UCnOab306anue cPeocme
o00yuenusn u eocnumanus Ilenmpa « Touka pocmay)
42 Pacuéem  conpomuenenus  npoeoonuxa. Peocmamwl.  Ilepeuunoiii
UHCMPYKmax)c no oxpame mpyoa Ha padodem mecme. Jlabopamopnasn
paboma Ne 6
43 Ilocnedosamenvroe coeounenue nPoeoOHUKOG. 1
Ilepsuunvlii uncmpykmasic no oxpame mpyoa Ha pabouyem mecme.
Jlabopamopnas pavoma Ne 7(c ucnonvzoeanue cpeocme odyuenus u
éocnumanus Ilenmpa «Touka pocmay)
44 Ilapannenvrnoe coedunenue nposoonuxos. Jlabopamopnas paboma Ne 8 1
45 Pemenue 3amay Ha BUABI COSTMHEHUS TTPOBOTHUKOB 1
Paooma u mouwgpocmev 3nekmpuueckozo moka. 3axon JDicoyna-Jlenya. 1
Ilepsuunstii uncmpykmasxc no oxpane mpyoa Ha pabdoyem meche.
46 Jlabopamopuaa paboma Ne9 «H3mepenue mowypocmu u padomuvt moxkay (c
ucnonvzoeanue cpeocme 0oyuenusn u eocnumanus Illenmpa «Touka
pocmay)
47 Permenue 3a1a4 1o teme: «PaboTa ¥ MOIIHOCTD 3JIEKTPUYECKOTO TOKAY. 1
48 Jlamna HakanuBaHus. KopoTkoe 3aMbIkaHne 1
49 O6o0maromuii ypok 1o TeMe «JIeKTPUUECKHUE SBICHUS 1




DJIeKTPOMArHUTHBIE siBJieHns (8 4.)

50 ‘ MarsnuTHoe 1moJjie psAMOro Toka. MarHuTHbI€E JUHUHA




51 MarbauTHoe 1moJjie KaTyllKd ¢ TOKOM. JJIeKTpOMarHuThl. [lepBuyHbIi 1
HHCTPYKTA:K MO OXpaHe TPyJAa Ha padouem mecte. JIaGoparopHas padora
Nel10 «COopka 3J1eKTPOMATHUTA M MCNIBITAHUE €r0 AeHCTBUD) (C
ucnonavzoeanue cpeocme ooyuenusn u eocnumanus llenmpa « Touxa pocmay)

52 Ilocmoannwie maznumol. Macuummnoe no.e 1
llepsuunvlii  uncmpykmasgc no oxpawe mpyoa Ha pabouem  mecme.

53 Jlabopamopnas paboma Ne 11. Macnumnoe none 3emnu

54 Maznummnoe none IneKmpuiecKkozo moka

55 JelicTBe MATHMTHOIO TOJIsI HA MPOBOAHHUK C TOKOM. DJIEeKTPHYeCKHii
JABUTATEJIb.

56 YeTpoiicTBO  3JIeKTpPOU3MepPUTENbHBIX MNpudopoB. IloBTOpeHne TeMbI 1
«IJ1eKTPOMArHUTHBIE SIBJIEHUS» (C UCHONb306AHUE CPEOCME 00YUEeHUA U
éocnumanus Ilenmpa «Touxka pocmay)

57 O60061maronuii ypok 1o reMe «JIeKTPOMAarHUTHBIC SIBJICHUS 1

CaetoBble siBjieHus (104.)
Hcmounuxu ceema. Ipsamonunelinoe pacnpocmpanerue céema. 1
Ilepsuunviii  uncmpykmasgc no oxpawe mpyoa Ha paboyem Mmecme.
58 Jlabopamopnas paboma Ne 12
llepsuunviii  uncmpykmasc no oxpawe mpyoa Ha paboyem Mmecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma Ne 13
60 [Tnockoe 3epkaino 1
llepsuunviii  uncmpykmasc no oxpawe mpyoa Ha paboyem  Mmecme. 1
61 IIpenomnenue ceema. Jlabopamopmnas paboma Ne 14
62 JIua3er. OnTHYECKAS CUITA JIMH3BI 1
63 Dopmyna 1un3zel. Yeenuuenue aunzwl. Jlabopamopuas paboma Ne 15 1
64 Jlabopamopuas paboma Nel6 «Hzmepenue oKycHo20 paccmosHus TUH3bL. 1
Tlonyuenue uzobpasiceHus npu NOMOUWU TUH3bLY
65 I'ma3 kak onTuyeckas cucreMa 1
66 IToBTOpEeHNE TeMbl «CBETOBBIE SBJICHUS» 1
67 [ToBrOpenue. PemeHne TeCTOBBIX 3aAaHUI 1
68 Hmozoeas konmponvhas paboma 3a Kypc 8 Knacca. 1
9 kaace
Ne Kon-60
ypoka Tema ypoka I
3aKoHbBI B3aUMO/IelicTBUS U ABMKeHus TeJ (34 u.)
1. BBomHBIN MHCTPYKTaXK IO oXpaHe TpyAa. MaTtepuanbHas Touka. Cucrema 1
oTyeTa
2. IToBTOpenue kypca 8 kiacca. 1
3. BxonHas auarnoctuyeckasi pabora. 1
4, [Tepememnenue. OnpeneneHre KOOPAUHATHI IBIKYIIETOCS Tea. 1
5. [Tepemenenue Mpu MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KESHUH. 1
6. I'paduueckoe 1
MIPE/ICTABICHHUE JBUKCHHUS.
7. Pemenue 3anau no teme «I papuueckoe 1
MIpe/ICTaBICHHUE ABMKCHUSD.
8. Pagnoyckopennoe oguscenue. Ycxkopenue. Ilepeuunutii uHcmpykmajic no 1
oxpane mpyoa Ha pabouem mecme. Jlabopamopnan paboma Ne 1(c
ucnovzosanue cpeocme ooyuenusn u eocnumanun Ilenmpa «Touka
pocmay)
9. CKOpOCTh IPSMOJIMHEHHOT0 PAaBHOYCKOPEHHOTO ABMKEHHSL. [ 'paduk 1

CKOPOCTH.




10. [Tepemernienue npu paBHOYCKOPEHHOM 1
JIBUKCHHH.

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

12. Ilepsuunbvlii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1
Jlabopamopuasa paboma
Ne 2 «Hccnedosanue pasHoycKOPeHHO20 NPAMOJIUHEIHO20 O8UICEHUS) (C
ucnonvzoeanue cpeocme ooyuenus u eocnumanus llenmpa « Touxa pocmay)

13. OTHOCUTENBHOCTE ABMKCHUS. J{8udicerue mea noo 0eticmseuem HeckoaibKux 1

cun. @PponmansHule 1abopamopmsie pabomol

14. NuepuumaneHble cucteMsl otuera. I1epBslii 3akoH HproToHA. 1

15. Bropoii 3akon HeroToHa. 1

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

17. Tpernii 3axkon HeroToHA. 1

18. Pemenue 3amau Ha 3akonbl HproTOHA. 1

19. CBobOogHOE TTazicHue. Y CKOpEeHUE 1

cBoOoaHOrO NajeHus. HesecomocTs.

20. IlepBUuHBIii HMHCTPYKTAK MO OXpaHe Tpyaa Ha padoyeM MecTe. 1

JlabGoparopHasi pabora
Ne 3 «3MepeHne yCKOpeHHsi CBOOOIHOTO NAIEHUSD (C UCNOJIb308aAHUE
cpeocme 00yuenusn u eocnumanus Lllenmpa «Touxka pocmay)
21. Pemrenue 3anau no reme «CBoOOIHOE TaZicHUE. Y CKOPEHHE 1
CBOOO/IHOTO MaJICHUS».

22. 3akoH BceMupHOro TAroreHus. 1

23. Pemenue 3amad mo reMe «3aK0OH BCEeMUPHOTO TATOTEHUS». 1

24. Yckopenue cBOOOTHOTO TaZeHUS Ha 3eMJIe U IPYTUX HEOSCHBIX Teax. 1

25. IIpssMONMHENHOE U KPUBOJIMHENHOE IBUKCHHUE. 1

26. JIBr>KeHue Tena 1Mo OKPYKHOCTH C IIOCTOSTHHOM 1O MOIYJIIO CKOPOCTBIO. 1

27. HckyccTBeHHBIE CTYTHUKH 3€MJIH. 1

28. Pemenue 3amau mo Teme «/IBmkeHue Tena o OKpYKHOCTH C TIOCTOSTHHOM TI0 1

MOJIYJIO CKOPOCTBIOY.

29. Nmnynee Tena. IMmynbe cuibl. 1
30. 3aKOH COXpaHEHMsI UMITYJIbCA TEJIA. 1
31. PeakTuBHOE IBHIKEHHE. 1
32. Pemrenue 3amad o TemMe «3aKOH COXPAHEHUST HMITYJIbCAy. 1
33. 3aKOH COXpaHEHMsI SHEPTUH. 1
34, Pemenue 3amad Ha 3aKOH COXpaHEHHUS SHEPTHUH. 1

Mexannveckue KoJjied0anust 1 BOJIHbI. 3BYK (16 4.)

35. Koneb6arenpHoe aemxenue. [lepron konedbannii MasTHHUKA. 1
36. Mamemamuueckuti u NPYIHCUHHBIN MAAMHUKU
37. Benuuunel, xapakTepusyromue KojaedaTeabHoe TBHKCHHE. 1

Ilepsuunvlii uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1

Jlabopamopnasa paboma Ne 4 «3aseucumocmo nepuooa Koneoanuil
38. MAMEMAMUYeCcKo20 MAAMHUKA OM OAUHBL) (C UCNONb30BAHUE CPEOCME

o00yuenusn u eocnumanus Ilenmpa « Touka pocmay)
39. I"apmoHnueckue kojaeOaHms. 1
40. 3aryxatomue Kojaebanus. BeIHy X 1eHHBIE KOJIeOaHUsI. 1
41. Pe3onanc. 1
42. Pacnpoctpanenue konebanuii B cpeze. BoiHbl. 1
43. JlnmrHa BosHBI. CKOPOCTh PacpOCTPAHEHUS BOJTH. 1
44, Pemenue 3anad o reme «J/lnnnHa BosiHbl. CKOPOCTH pacpOCTPAHEHUS BOJIHY. 1
45, 3e6yk. Ucmounuku 368yKa. 1
46. BricoTa, TeMOp ¥ TPOMKOCTH 3BYKa. 1
47. PacnipocTpanenue 3Byka. 3ByKOBBIC BOJTHBI. 1




48. OTtpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
49, HNuTtepdepennus 3Byka. 1
50. Pemenwue 3amad no reme «MexaHUYeCKHE KOJICOAHUS U BOTHBDY 1
51. Konumponvnas paboma 3a 1 nonyzooue. 1
DJIeKTPOMarHuTHoe noJe (24 4.)
AHaJIN3 KOHTPOJIbHON padoThl M Koppexkuus Y'Y /1. 1
52. MarnuTHoe noJie.
53. HanpagJ/ieHue TOKa 1 HANIpaBJieHHe JJUHUI €ro MATHUTHOTO TOJIS. 1
OO0HapyKeHHe MATHUTHOTO TOJIsI 110 €ro JelCTBUIO HA JJIeKTPUIECKUIH 1
o4, TOK. IIpaBuJio 1eBoi pyku.
55. Pemenue 3a1a4 Ha IpUMEHEHUE PABUJI JIEBOM U IIPABON PYKHU. 1
56. MarnuTHas UHIYKIUS. 1
57. Aenenue anekmpomacnumuou unoykyuu. MaeHummwiti nomox 1
[lepBUUHBIIT HHCTPYKTAX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas 1
pabora
58. Ne 5 «M3yyeHue siBJIeHHUS 3JIeKTPOMATHUTHON HHIAYKIMWY. (C
ucnonv3oeanue cpeocme 0oyuenusa u eocnumanus Ilenmpa «Touka pocmay)
59. Hamnpasnenue nnaykiuonsoro toka. [Ipasuio Jlena. 1
60. SIBneHure caMOUHYKIIHH. 1
61. Ilepemennniii snekmpuueckuti mox. Tpancgopmamop. 1
62. Pemenue 3amau o teme «Tpancdopmaropy. 1
63. DIEKTPOMarHuTHOE M0JIe. DJIEKTPOMArHUTHBIEC BOJTHBI. 1
DnexTpoMarHuTHele kojebanus. Konebarensusiil koHTYp. [lonyuenue 1
64. AJIEKTPOMArHUTHBIX KOJIEOaHUH.
BrusiHue 31eKTpOMarHUTHBIX U3ITyYeHHUH Ha KUBBIC OPTaHU3MBI. [[pUHITUTIBI 1
65. PaJIMOCBS3H U TEICBHUICHUS.
66. DnekTpoMarHuTHas mpupoja cBera. Miarepdepennus crera. 1
67. [Ipenomnenue ceeta. @U3NYECKUIT CMBICI TOKA3aTENS TPETOMIICHUSI. 1
68. [Ipemomitenne cBeTa. 1
69. Hucnepcus cera. [[Bera Ten. Criekrporpad. 1
70. Tuns! ciekTpoB. CEKTpaNbHbIN aHAIN3. 1
[Tornomienue u ucmyckanue cBeTa atomamu. [IpoucxoxaeHre TMHeRYaThIx 1
71. CIIEKTpPOB.
IlepBU4YHBII HHCTPYKTAXK IO OXpaHe TPyAa Ha pado4em mecTe. 1
JlabGoparopHasipabora
712. Ne 6 «HabaroaeHne CnJIOMIHOTO H JINHEHYATOT0 CIIEKTPOBY (¢
ucnoavzosanue cpeocme ooyuenus u gocnumanus Ilenmpa «Touxka pocmay)
73. Pemenue 3amad mo reMe «IEKTPOMAarHUTHOE TIOJIE. 1
74. Pemenue 3amad mo teMe « IEKTPOMArHuTHOE TOJIE. 1
75. O0600611eHre 1 CUCTeMATH3AIS 3HAHUH 10 TeMe « DTEKTPOMArHUTHOE TTOJIEY. 1
Ctpoenue aTroma u aToMHOro siapa (19 u.)
76. PagnoaxktuBHOCTE. MOJieIn aTOMOB. 1
77. PanuoakTuBHBIE TPEBpAIICHHUS ATOMHBIX SIZIED. 1
78. Pemenue 3amad mo reme «PagnoakTUBHBIC TPEBPAIICHHS] ATOMHBIX SIIEPY. 1
79. DKCIepUMEHTATEHBIC METO bl HCCIICIOBAHUS YaCTHII. 1
80. OTKpbITHE IPOTOHA U HEUTPOHA. 1
81. CocTtaB aToMHOTrO0 f/pa. SIiepHbIE CUIIBI. 1
82. Oueprus cBs3u. JledexT macc. 1
83. Pemenue 3amau o Teme «Heprus cBs3u. Jedekt macey. 1
84. Henenue anep ypana. LlenHas peakuust. 1
Anepnsiii peaktop. [IpeoOpazoBaHne BHYTpEeHHEN YHEPTUU aTOMHBIX SIZIEP B 1
85. 3IEKTPUUYECKYIO SFHEPTHUIO.




ATOMHAasl JHepreTuKa. JK0J0rn4ecKkue npodjeMbl padoThl AaTOMHBIX

86. 3JIEKTPOCTAHIIMIA.
buosornyeckoe geiicrpue paananuu. Biausinue paamnoakTHBHBIX 1

87. U3JIy4YeHHUil HA )KUBble OPraHUu3Mbl. 3aKOH PaIMOAKTHBHOIO pacnaja.

88. Pemenue 3aau o reMe «3aK0H paJiMOAKTUBHOTO pacmaiay. 1

89. TepmosinepHas peaxius. 1

[lepBUuHBIII HHCTPYKTAX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas 1
pabora

90. No 7 «I3mepeHne eCTeCTBEHHOTO paIialluOHHOTO (hOHA IO3UMETPOM)

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

91. Ne 8 «M3yuenue neneHus aapa ypana no GororpadusM roTOBEIX TPEKOBY

[lepBUYHBII HHCTPYKTAX IO OXpaHe Tpyaa Ha pabodyeM mecte. JlabopaTopHas 1
pabora
Ne 8 «Ouienka nepuo/a rmoyrypacrajga HaXOAsIIUXCsl B BO3yXe MPOTYKTOB
92. pacmnajia ra3a pajgoHay
1
[lepBUUHBIIT HHCTPYKTaX MO OXpaHe TpyAa Ha paboyem mecte. JlabopaTopHas
pabora
93. Ne 9 «M3yueHune TpeKoB 3apsHKEHHBIX YacTHUIL IO TOTOBBIM (hoTOrpadusm
94. Oooowarouguii ypox no meme «CmpoeHue amoma u AmomMHO20 A0Pa» 1
Ctpoenue u 3Bomounust Beeiennoii (5 u.)
96. ['eonienTpryecKas 1 reIuoIeHTpUYecKasi CHCTEMBI MUDA. 1
97. CocraB, cTpoenue u npoucxo:xaenue CojiHeUHOH CUCTEMBI. 1
Boabmme nnanersl CosHeyHnol cucreMsl. Manblie Tesa CostHeYHOM 1

98. CHCTEeMBI.

99. CrpoeHue, usnydenus u 3Boitonus CosHLa U 3BE3 1. 1
100. | Ctpoenue u 3BomtOIMS BeeneHHOM. 1
101. | Hmozosasa konmponvnas paboma. 1

AHanu3 KOHTpOJbHOH padoThl 1 Koppekuusa YVY /. O6obuienue u 1
102. | cucremaruzanus 3HaHUH 3a Kypc (HU3HKH 7-9 KIIacCOB.




TemaTn4eckoe IVIAHUPOBAHHUE C UCITIOJIB30BaAHUEM 060py)10BaHI/IH «Touka Pocta»

[Tpunoxenue

7 kJ1ace
[Tnanupyemsble pe3ysabTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
Hcnonb3oBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBHN ¢ DI'OC)
> 000pyI0BaHUS
YuusepcanbHble yueonsie neiicteust (Y'Y /1)
Ne Tema OcHoOBHOE IeneBas ycraHOBKa MerTamnpeaMeTHble
n/n coJep:KaHue OKa IIpenmeTHbIe €3yJIbTaThI:
p yp p pesy. JIMYHOCTHBIE
pEe3yNbTaTh PETYIATHBHBIE,
pe3ybTaTh
KOMMYHHKAaTUBHEIE,
NIO3HABaTeJIbHBIE
®usnka 1 puznyeckue MeToAbl n3ydeHus npuposl (5 4.)
1. | JlaGopaTopHnas padoTa [IpaBuia nose- Hayuuts usmepsrs YMeTh: u3MepsTh PerynsatusHsle: mia- CamocrositenbHOCTh B | JIMHelika, JieHTa

Ne 1

30BaHMS JTHHEHKOM,
MU3MEPHUTEIILHBIM
LIITHHIPOM
(MeH3ypKO# )1
TEPMOMETPOM. 3aInCh
pe3ynbTara
U3MEpEHU.
Onpenenenne
MOTPELIHOCTH
MU3MEpEHU.
JlabopaTopnas paboTa
Ne 1. «M3mepenne
JUTHHBL, 00beMa U
TeMIIepaTyphl Tea

JUTHHY TIPY TIOMOTIH
JIMHENKH, 00BEM
KHUIKOCTH TIPU
TTOMOIII MEH3YPKH,
TEeMIIepaTypy Tejia mpu
ITOMOIII TEPMOMETPA,
3aMUChIBATh Pe-
3yNBTaTHI C yYCTOM
MOTPEIIHOCTH
U3MEpeHUs

JUTHHY TIPU TIOMOTIH
JIMHEHKH, 00BEM
JKUIKOCTH B COCYIC
TP TIOMOTITH
MEH3YPKH,
TEMIIepaTypy Tella Ipu
MTOMOIIIA TEPMOMETPA;
3aMUCHIBATE PE3YJIbTAT
B BH/JIC TaOJIMIIBI;
(dbopmMynHupoBaTh
BBIBOJT O BBITIOJTHEHHOM
pabote u
aHAITM3UPOBATh
MTOJTyYCHHBIC
pe3yabTATHI

HHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHH C
IOCTaBJICHHON 3a1auei
U YCIIOBHSIMU €€
peanu3aIym.
Ilo3HaBaTenbHbIE:
OCYILECTBIISITh
(buKcanuo
nHpOpMAauU 00
OKpYKaIOIIeM MHUpE C
TIOMOIIBIO
unctpymento M KT.
KoMMyHuKaTUBHBIE:
OpTraHU30BHIBATH
yaeOHOoe
COTPYAHUYECTBO U
COBMECTHYIO
JESTeIbHOCTD C
YUUTENEM U
CBEPCTHHUKAMHU;
paboraTh
WHAMBUJYAIbHO U B
rpyImme

MPUOOPETEHUHN HOBBIX
3HAHUH U
TIPaKTHICCKIX
YMEHU

MepHasi, H3MEPH-
TeJbHBIH
HHJTHHAP,

TepMOMeTp,
JaTYHK
TeMnepaTypsl




[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IPOrpaMMbI OCHOBHOTO 001mero oopaszosanust (B coorercTBrH ¢ PI'OC) Hcnoi3osanie
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIHYHOCTHBIC
PpE3yNbTaThI pEeryJIsATHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
INepBoHauambHbIE CBEECHNS O cTpoeHuH BertecTsa (5 .)
2. JBUiKeHUE MOJIEKY.JI. BpoynoBckoe CcopmupoBatsb 3HaTh: ompeeIeHne PerynarusHsre: Y6ex1EHHOCTD B KomnbioTep,
Juddysus. JBIDKEHHE. XapakTep 3HAHMSA O IBIDKCHUHT TeMIIepaTypHl, YUUTHIBATH BBIJCIICHHBIC BO3MOXKHOCTH MHKPOCKOI
®@poHTAIbHAA JBIDKEHUS MOJICKYJI. MOJIEKYJI, ABJICHUU €IMHUIIBI €¢ y4uTeNIeM OPUEHTUPBI MTO3HAHUS OnoJIornYecKuii,
JabopaTopHas CpeHsisi CKOpoCTh muddy3un. HU3MEpEeHus, JIeHiCTBHS B HOBOM HPUPOABI KanJjis
padora JBYDKCHUS MOJICKYJI. Hay4uTts: HabmronaTsh 0003HaueHHE; yueOHOM MaTepuane B MOJI0KA,
Juddysus. 1 OOBSCHSTSD SIBICHUE | OIPEEICHNE SIBICHHS COTPYTHHIECTBE C pa30aBJIeHHOT0
Jduddyszns B razax, muddy3nu; T y3un. YUUTEIIEM. BOJIOI
KHJIKOCTSIX OOBSICHATH YMeTb: NpUBOIUTH ITo3HaBaTenpHbIE:
1 TBEPABIX TENax. 3aBUCHMOCTH CKOPOCTH TIPUMEPHI SIBICHHUH, OTIPECTATh TOHATHSA,
3aBUCHUMOCTh TEIUIOBOTO JIBM)KEHUSI | OOBSACHATH PE3yJbTAThI yCTaHaBJIHMBaTh
CKOpOCTH MOJIEKYJI OT 9KCIEPUMEHTOB, aHaJIOTWH; TOHUMATh
muddy3un ot TEMIIEpaTyphbI HOATBEPKIAFOIIIX pas3nuuus MEeXIy
TeMIIepaTypsl Tena; 0OBACHATD JBIDKEHUE MOJICKYJI; UCXOAHBIMH (haKTaMu U
tena. CpenHas OTIIMYHUE MOHATHH OIUCHIBATH SIBJICHUE THIIOTE3aMU JUISl UX
CKOPOCTb TEIIOBOTO cpenHel CKopocTH muddysun, o0bICHITH 00BsACHEHUS,
JIBIDKCHUS] MOJIEKYJI M | TEIUIOBOTO IBM)KEHHMS Pa3HHUIY IPOTEKAHUS TEOPETHYECKUMH
TemIneparypa MOJIEKYT nuddy3un npu MOJIEISIMU
Tena. OT HOHATHA CpeIHEN pa3MYHbIX TeMIepa- U peabHBIMH
®poHTaNEHAsA CKOpPOCTH Typax U B Pa3INUHBIX 00beKTaMu
nabopaTopHas MEXaHHYECKOTO arperaTHbIX
pabora «Habmonenne JBHKCHUS COCTOSTHHSIX
OpOYHOBCKOTO MaTepHalIbHOM TOUKH
JIBIDKCHUSI
Bzaumopeiicteue tein (22 4.)
3. Macca TeJa. Macca u €€ eqUHUIBL. Hayuwurts: YMeTh: NpuUBOIUTH PerynarusHsie: CaMOCTOSITENBHOCTD B Ha6op Ten
JlaGoparopHnas padora | lI3MepeHue Macchl. AHAIM3UPOBATH MIPUMEPHI TeJl TUIAHUPOBATh CBOM TIPUOOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 3 PrruakHble BechI. YCTPOMICTBO U pa3IUYHON Macchl; JieficTBus B 3HaHUil u 3JIEKTPOHHbIE
JlabopartopHnas paboTa NPUHIUI AeHCTBUS M3MEpSTh Maccy Tela ¢ COOTBETCTBHH C MIPaKTHYECKUX BeChI
Ne 3. «3mepenue PBIYaXKHBIX BECOB; IIOMOIBIO BECOB; MOCTaBJIEHHOH 3a1auei yMEHUHI

MaccChI T€Jia Ha
DJICKTPOHHBIX BECAX»

HU3MEPATb MACCY TeJia,
NpeaACTaBJIATb

CpaBHMBATb MACChI TCJI
13 pas3jindHbIX

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

IPOrpaMMbI OCHOBHOTO 001mero oopaszosanust (B coorercTBrH ¢ PI'OC) Hcnoi3osanie
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIHYHOCTHBIC
PpE3yNbTaThI pEeryJIsATHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
pe3yabTaThl BEIIECTB OJHOTO ITo3naBarenbHbIE:
W3MEpeHUi B Bz 00BEMa, M3 OTHOTO OCYILECTBIISITh
TaOJINI;, HAOIIOIATh U BEIIIeCTBa Pa3HOTO (ukcanmro
HA3MEpSITh B IpoIecce 00BeMa; nHpOopMauu 06
9KCTIIEPUMEHTAILHOM (hopMynHpoBaTh OKPYXKaIOIIEeM MHUpE C
JEATETbHOCTH BBIBOJI O BBITTOJTHEHHOH TIOMOIIBIO
pabote uHctpyMenToB 1 KT.
KomMMyHuKaTHBHEIE:
OpTaHHU30BHIBATH
yueOHOe
COTPYJHHYECTBO U
COBMECTHYIO
JeATEeNIBHOCT C
YUUTENeM U
CBEpPCTHHUKA-MU;
paboraTh
WHJMBUYaJIbHO U B
rpymme
4. | IlnoTHOCTh BemecTBa. | JlaboparopHas paborta HayuuTs: YMeTb: HaX0AUTh PerynsatuBHsie: CaMOCTOSITENTLHOCTD B Haoop Ten
JlaGopaTopHas paGora Ne 5. «M3mepenne 9KCIIEPUMEHTAIILHO IJIOTHOCTB TBEPJIOTO MJIaHUPOBATh CBOU MPHOOPETEHUHN HOBBIX pa3Hoii maccel,
Ne 5 IUTOTHOCTH BEIIECTBA | OINPEAEIATH INIOTHOCTD Tella ¢ TIOMOIIBIO JIeWCTBHSA B 3HaHMH 1 MEeH3YpKa,
TBEPJIOTO TeTIa» BEIIIECTBA TBEPAOTO BECOB U MEH3YpKH; COOTBETCTBHUH C MPaKTUIECKHUX 3J1eKTPOHHbIE
TeJIa; MPEACTABIATD 3aIIUChIBATD [IOCTABJICHHOM 3a/1adyeii YMEHUH BEChI
pe3yabTaThI pe3yIbTATHI B BUIE 1 YCIIOBUSIMH €€
HM3MEpeHuil B BUE TaOJIHIIE, pea3anum.
TabIHI (hopmyIHpOBaTH ITo3naBatenpHBIE:
BBIBO/] O BBITIOJTHEHHOH OCYIIECTBIISATh
paborte u pe3ynbrarax (uKcaIuo

C YUETOM
MTOTPEITHOCTH
HU3MEPEHUS;
MPECTABIISITh

nHdopmannu 06
OKpYKaIOIIeM MHUpE C
MIOMOUIBIO
nHcTpyMeHToB U KT.
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

naboparopHas paboTa.

YIPYTOCTH OT

3HaHHA O CHIIE
ynpyroctu. Hayaurts

CHJIBI YIIPYTOCTH.
VMeTn:

YUYHUTBIBATH BBIJACICHHBIC

TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC) Hcnosb3opanue
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coniepKaHue ypoka [IpenmerHsIe pE3yIbTATHI: TIHMHOCTHELS
pe3yIbTATHI PETyISTHBHEIC,
pe3yIabpTaThl
KOMMYHHKATHBHEIC,
TI03HABATEJIbHbIE
rpadudecku KoMMyHUKaTHBHEIC:
3aBHCUMOCTH MacCHI OpPTaHU30BHIBATH
TeNa OT ero 00beMa yaebHoe
JUTS pa3ITIHBIX COTPYAHHYIECTBO U
BCIIIECTB COBMECTHYIO
JeSITeTbHOCTD C
YAUTENEM U
CBEPCTHHUKA-MU;
paborath
WHAUBUAYAJIBHO U B
rpyre
5. PaBHoaeiicTByromas CrnoxxeHue cui. Cdopmuposathb 3HaTh: ONpe/ieNieHre PerynstuBHsle: CaMOCTOSITeTLHOCTD B IITaTus, peryar,
cuna. CrokeHue CHil. PaBHopeicTBYOIAs 3HAHUA O PaBHOACHUCTBYIOLIEH | YYHUTHIBATh BBIACICHHBIE | TPHOOPETCHUH HOBBIX JIMHElKa, 1Ba
®poHTaNbHASA cwt. CrosxeHue CHil, PaBHOJEHCTBYIOLICH CHUIL. YYUTEIEM OPUEHTUPBI 3HAHUU U OJMHAKOBBIX
nabopatopHas padorta JIEHCTBYIOIINX BAOJb CHIL YMeTh: HaXOTUTh JEHCTBUS B HOBOM MIPaKTHICCKIX rpy3a, aBa OJIoKa,
OJTHOY TIPSIMOH. Hayunth: ckmagpBaTh | paBHOICHCTBYIOUIYIO y4e0HOM MaTepuale B YMEHUH HUTH
q)pOHTaJ'H)HaSI BEKTOPBI CUJI, CHJI, HeﬁCTBymHlHX 10 COTPYAHUYIECTBE C HEpacTsKUMasi,
naboparopHas JIEUCTBYIOIIUX BIOJIb OJHOU MPSAMOI; YUUTEIIEM. JMHEeNKa
paborta «IIpaBuia OJTHOM MIPSIMOIA; n300paxarhb [To3HnaBaTenbHbIE: W3MEepHUTeNbHAs,
CJIOKCHUS CUII» OIpCALCIIATh Fpa(l)I/I‘-IeCKI/I ONPEACIIATH TIOHATHA, JUHaAMOMETP
PaBHOJIEHCTBYIOIILYIO PaBHOJICHCTBYIOIIYIO | HCIIOJIb30BATh 3HAKOBO-
CHII, ACTIONB3YS CHIT CHUMBOJIHYCCKHC
MPABHJIO CIIOKEHHUSI CpEJ/ICTBA, B TOM YHCIIe
CHUII MOJCIIU U CXEMBbI I
peleHns 3a1a4
6. | Cuma ynpyroctu. 3aKoH Cuna ynpyrocru. Cdopmuposath 3HaTh: onpesieNieHre PerynstuBHbIe: CaMOoCTOSITeTLHOCTD B IIratus ¢
I'yka. ®poHTanbHas 3aBHCHUMOCTH CHITBI

nproOPETEHNH HOBBIX

YUUTENEM OPUEHTUPBI 3HaHUil u IpYy>KUH, Habop
YAIUHEHUS Tena. HCCIIeZI0BATh CBA3b (hopmMyITHpOBaTH 3aKOH JeHCTBUS B HOBOM MIPAKTUYECKHUX rpy30B, IMHEHKA,
KeécTkocTh Py KHUHBL MEX]ly CHIION I'yka, paccuuteiBaTh yueOHOM MaTepHale B yMEHUHI JUHAMOMETP
3axon ['yka. YOpPYTOCTH, MOJTyJTb CHJTBI COTPYAHUYECTBE C
®poHTanpHas BO3HUKAOILEH ITpU yHOpYyrocTy; YUUTENEM.

KperexoM, Habop
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Tpenue B npupoze u

MIPYKUHBI U
U3MEpEeHUe CUl
JIMHAMOMETPOM).
Pemenue 3agau

JTUHAMOMETpA.
Hayunts: usmepsrs
MOTyJIb CHJIBI
JTUHAMOMETPOM;
HaOIr0AaTh U
U3MEPATH B IPOIIECcCe
AKCIEPUMECHTAIBHOM
JIESTEIBLHOCTH;
MIPEJCTaBIATh
pe3yIbTaThI
U3MEpEHUH B BUC
TaOJIHI]

JMHAMOMETDA.
YMeTh: u3MepsTh
MOJTYJT! CHJIBI
TSXKECTH, CHIIBI
YIIPYTOCTH U Beca ¢
TTOMOIIBIO
JTUHAMOMETPA;
CTPOUTH TpahUKH
3aBUCHMOCTH CHJIbI
TSDKECTH OT MAaCCHI,
CHJIBI YIIPYTOCTH OT
YIUTMHEHUS

IEUCTBUS B
COOTBETCTBHH C
MMOCTaBJICHHOH 3a7auei
U YCIIOBHSIMH €¢
peam3anum.
ITo3naBaTeabHBIE:
BIIQJIETh PSIIOM OOIIMX
MPUEMOB PEIICHUS
3a1a4.
KomMMmyHUKaTHBHEIE:
OpPTraHU30BHIBATH
yaeOHoe
COTPYIHUYECTBO U

COBMECTHYIO
JIeSITCIILHOCTD C
YYUTENEM H
CBEPCTHHKAMU;
paboratb
WHAWBUIYAIbHO U B
rpyIie

Hcnonb3oBanue
TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
Ne Tema OcHoBHOE LleneBas ycTaHOBKa MeranpeaMeTHble
n/m coJepKaHue OKa [TpeameTHbIe €3yJIbTaThI:
P M P pesy JInuHOCTHBIE
PpE3yNbTaThI pEeryJIsATHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
nmabopatopHas paboTa | ynpyroi nedopmanum, n300paxarhb Ilo3HaBaTenbHbIE:
«M3mepenne W YJUIMHEHUEM Tea rpaduyecku cuiy OIIPEJICTISATh TIOHATHS,
3aBUCHMOCTHU CHJIBI YIPYTOCTH UCIIOJIb30BaTh 3HAKOBO-
YIPYTrOCTH OT CHMBOJIHYECKHE
nedopmanuu CpPEZCTBa, B TOM YHCIIE
HPY>KHHBD» MOJIETIN ¥ CXEMBI JUTS
peuieHus 3a1a4
7. | JlabopaTopuasi padora | JlaGoparopHas paborta Cdopmuposath 3HaTh: YCTPOHCTBO U PerynstuBHsbie: CaMOCTOSITeTLHOCTD B Jdunamomerp ¢
Ne 6 Pemrenne 3agav Ne 6. 3HaHUA 00 ycTpoiicTBe MIPUHITUI ASHCTBHS IUTAHUPOBATh CBOU NpUOOPETEHUH HOBBIX npejeomM
«['pamynpoBanue U NIPUHINIE AEHCTBUSA

3HAaHUHA U
MPaKTUYECKUX
YMEHUH

m3mepenus 5 H,
NPY:KUHbI HA
IUTAHIIETE, TPY3bI
maccoii mo 100 r

TCXHUKCE.

Jlaboparopnas pabota

IIpumMeps! BIustHUA
TPEHUs Ha MPOLIECCHI,
MIPO-NCXOASIINE B

Hayuutb: 00BsCHATS 1
MIPUBOJUTH NPUMEPHI

YMeTh: onpenensiTh
KOX((PHUIUEHT TPEHUS

TIOJIOKUTCIIBHOTO U

CKOJIBXXCHUSA ITPU

PerynstuBHsie:
IJIAaHUPOBATb CBOU
JIIEUCTBHUS B

CaMOCTOSTEIIEHOCT B
MPHOOPETEHUHN HOBBIX
3HAHUH U

JepeBsiHHBIN
Opycok, Habop

Ipy30B,
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IPOrpaMMbI OCHOBHOTO 001mero oopaszosanust (B coorercTBrH ¢ PI'OC) Hcnoi3osanie
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIHYHOCTHBIC
PpE3yNbTaThI pEeryJIsATHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
Ne 7 HIPUPOJAE U TEXHUKE. OTPULATEIILHOTO TIOMOIIH COOTBETCTBHH C MPaKTHYECKUX MeXaHU4ecKast
JlabopaTopnas paboTa BIIMSIHUS TPEHUS Ha JMHAMOMETPa; [IOCTABJICHHOM 3aa4eit YMEHU CKaMb,
Ne 7. «3mepenue MPOLIECCHI, TIPO- CTPOUTH Irpaduk 1 YCIIOBUSIMH €¢ JTMHAMOMET]
CHUIBI TPEHUSA HCXOZSIINE B IPUPOJE 3aBUCHMOCTH CHIIbI peanuzan
CKOJIBKCHHS U TEXHUKE; U3MEPATh TPEHHS OT CHIIBI [To3HaBarenbHbIE:
K03()PUINECHT TPEHUS HOPMaJIEHOTO OCYIIECTBIISTH
CKOJIbXKCHUS; JIaBIICHUS ¢buxcanmio
HaOMI0IaTh U uHpOpMaIUu 00
N3MEpSATH B IIpoIecce OKPYKaIOIIEeM MHUpE C
3KCIIEPUMEHTAIILHOU MIOMOILIBIO
JIeSITENbHOCTH; uactpymentos U KT
CpaBHHBaTh, 0000IIATH KoMmMyHUKaTHBHBIE:
W JIeTIaTh BBIBOJIBL; OpPTraHU30BBIBATH
MPEJCTaBIATh yuebHoe
Ppe3yIbTaThI COTPYJHHYECTBO 1
U3MEPEHUIL B BUJIE COBMECTHYIO
TabIHI JeSITeTTbHOCTD C
YUHUTENEM 1
CBEpPCTHHUKA-MH;
pabotath
WHJIMBHIYaJIbHO U B
rpymrme
JlaBiieHne TBEPIBIX Te, )KUIKoCcTel 1 ra3os (18 u.)
9. JdaBienue Hasnenne TBepapix | Chopmuporats 3uamy: onpeneneHus PerynsatuBHele: yun- PasButune noznana- JdaTuuk nasJie-

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

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

3HAHMS O JIaBJICHUH
JKHIKOCTEH M ra3oB,
3akoHe [lackans.
Hayunts: HaOmonaTh
SIBIICHUE TIepefjaun
JIaBJICHHUS JKHIKOCTS-
MH; OOBSICHATH

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

3aBUCUMOCTD

HOCTH; POPMYIIHPOBKY

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

TENILHOTO UHTEpeca K
¢dusnke

HUSI, INTATHB, pa-
0ouasi EMKOCTb,
TpyOKa, THHeHKa
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonws3zoBanue
TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coniepKaHue OKa [IpenmerHsIe €3yJIbTATHI:
P M P pesy JInaHocTHBIE
pe3yIbTATHI PETyISTHBHEIC,
pe3yIabpTaThl
KOMMYHHKATHBHEIC,
MMO3HABATENBLHBIC
®dpoHTanpHas JTABJICHUS Ta3a OT 3akoHa [lackas. HCIIOJB30BaTh 3HAKOBO-
nmabopaTopHas paboTa | TeMmepaTypsl u Ymems: onuceiBath CHUMBOJIHYIECKHE
«3axoH [Tackamns. KOHIICHTPAITIH €T0 SIBIICHUE JAaBJICHHUSA T'a- | CPEICTBA, B TOM YHCIIE
Onpenencare MOJICKYT, 3a Ha OCHOBE ITOJIOKE- | MOJEIH M CXEMBI IS
JABJICHUS KUIKOCTH» | aHAIN3UPOBATh U Uit MKT; 0OBACHITE | pemieHus 3aaad
OOBSICHATH SIBIICHUS C 0Cc0oOEHHOCTH TIepesa-
HCTIOJIE30BaHUEM YW JaBICHUS KHUIKO-
3akoHa [lackans CTSIMHU U Ta3aMU Ha OC-
HOBE TOJIOKEHUHN
MKT; npuBoauTh
TIPUMEPEI,
WLTIOCTPUPYIOIINE 3a-
koH [Tackans
10. | Jlaboparophas pabora | JlabopatopHas padora | HayunTh nusmepsrs PerynaruBHbe: CaMOCTOATENBHOCTD B | JIAHAMOMETD,
Ne 8. Ne 8. «M3mepenue BBITAJIKHBAIONIYIO IJIaHUPOBATH CBOM MPUOOPETEHUH HOBBIX | IITATHB
. " N N N
BBITAJIKHBAOIICH CHITy YMemp: TIPOBOTHTH JeHCTBUSA B 3HAHUH U YHMBEPCATIbHBIH,
CHUITBI» SKCTIEPHMEHT 110 06- COOTBETCTBHH C 5 NPaKTHIECKHX MEpPHBIN IITHHIIP
MTOCTABJICHHOM 3aauell | yMeHuid (MeH3ypka), Tpy3

HapPY>KCHUIO BBITATKH-
BAIOMICH CHIIBI, BBISB-
JICHHUIO 3aBUCUMOCTH
Moy FaoT py 1 Vr;
3aMUCHIBATh Pe3yJIbTa-
Thbl U3MEPEHUI B BUJIE
Tadnui, GopmMyaupo-
BAaTh BBIBOJ O BBITION-
HEHHOI1 paboTe U pe-
3y/NbTaTax ¢ y4eTOM
MTOTPEITHOCTH H3Me-
peHus

U YCIIOBUSIMH €€
peanu3anum.
[lo3HaBarensHsbIE:
OCYILECTBIISITh
(ukcamnuro
nHpOpMauHu 06
OKPY’KaroIIeM MHpE C
TTOMOIIIBIO
uHctpymenTos U KT.
KomMmyHuKaTUBHEIE:
OpPraHU30BbIBAThH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO

IVTAHIPYCCK U
U3 CTaJH, TPY3
IVTAHIPYCCK U
13 aIFOMHUHHEBOTO
CIIaBa, HUTh
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
> 000pyI0BaHUS
Yuusepcanpuble yueOubIe neiictus (YY)
No Tema OCHOBHOE LeneBas ycraHOBKa MeranpeameTHbie
n/m coJepKaHue OKa [TpeameTHbIe €3yJIbTaThI:
p M P pesy JInuHOCTHBIE
PpE3yNbTaThI pEeryJIsATHBHBIE,
pe3yJIbTaTHI
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
JIeATENILHOCTD C
yUHUTENEM U
CBEpPCTHUKAMU;
paboTats
WHIUBHUIYaJIFHO U B
TpyIe
11. | Jlaboparopnas pabora | Jlaboparopnas pabora | ChopMHupOBaThH 3nams: ycnosus, mpu | PerynsaTuBHBIE: IUIa- CamocTosarensHocTh B | JlMHamomerp,
Ne 9. Ne 9. «M3yuenue 3HaHUSI 00 YCIOBUAX KOTOPBIX TEJIO TOHET, HUPOBaTh CBOU JI€ii- NPHOOPETCHUH HOBBIX | LITATHB YHHBEp-
YCIOBUM IVTABAHUA | 11 apapyg Tena. BCIUIBIBAET, [IABAET CTBHs B COOTBETCTBUM ¢ | SHAHAM CaJbHBIH, MCP-HBIN
Tena» Hayunts: BHYTPH WU TocTaBJeHHoOM 3aaueii | MPAKTHICCKHX e
‘ MCHHH MCH3YypKa), I'py3
pacCcHuThIBaTh Ha MOBEPXHOCTHU " yCJIOBHUSIMU €C y ( yP )’ pyy
HMUIUHAPUICCKUU
BBITAJIKUBAIOIIYIO KHJKOCTH. peanu3aiym.
V. U3 CIIEIUAIBHOTO
CUITY U CUITY TAXKCCTHU, Memb. IPOBOANUTDH KOMMyHI/IKaTI/IBHBIe. ILIACTHKA, HUTh,
HCCIIEA0BATh YCJIOBUA OKCIICPUMCEHT IO 3 OpPraHu30BbLIBATH TIOBAPEHHAs COTIb,
IUIaBaHUS Tela; HpOBEPKE YCIOBUH yuebHOe TJI0uKa JUIs
00BACHATH TIIPUYHHBI IJIaBaHUs TCII, COTPYAHUYECTBO U IepeMeIBaHUs
MJIABaHHS TENT 3allUChIBATh COBMECTHYIO
pe3yIbTaThl B BU/E JIeSITENIBHOCTD C
TabHIII, YUUTENEM U
opmymmpoBath CBEPCTHHUKAMHU;
BBIBOJI O BBITTIOJTHEHHOH paGoTath
paboTe U pe3ysIbTaTaX | yynupuyanbHO H B
C yueTOM rpyme
TIOTPEITHOCTH
PaGota u MmomHOCTh. DHeprus (15 u.
12. | JlaGopartopuas pabora | JlaGoparopuas pabora | Hayuuts: HaGmogats, | Ymems: cobupars PerynsituBHble: 11a- CamocrosiTennsHOCTE B | Poruar ¢ kpeme-

Ne 10

Ne 10. «3yuenue yc-
JIOBUA PAaBHOBECUA
peryara»

M3MepSATH U 00001aTh
B IIPOLIECCE IKCIIE-
PUMEHTaJIbHOM
JIeSITEIbHOCTH;

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

HHUPOBATh CBOU JIeii-
CTBUS B COOTBETCTBHH C
MOCTAaBJICHHOM 3ajjaueit
U YCIIOBUSIMH €€

nproOPETEHNH HOBBIX
3HaHWUM U IpaKTHye-
CKHUX YMEHUHI

HUSIMU JIJ15 TPY30B,
Habop TPY30B 10
100 r, nuHamMomeTp
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)

Yuusepcanpuble yueOubIe neiictus (YY)

Hcnonp3oBanue
000pyI0BaHUS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpenmeTHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJbTaTHhI:
P P pl;ByJIbTaTBI pIe)FyJZHTHBHLIe, JIHHOCTHEIC
KOMMYHUKATHBHBIE, PESyIBTATE!
NI03HABATENIbHBIE
CHUCTEMaTH3UPOBATh U | HOBECHUS phlUara; peanu3aium.
0000maTe 3aIMCHIBATh PE3YIlb- ITo3HaBaresbHbIE:
MOJIy4YEHHbIE 3HAHUS, TaThbl B BUJE TaOJIUIIBI, | OCYLIECTBIATH (hUKCa-
MIPEICTaBIAT (dbopMynHpOBaTH o nHGOpMAIIH 00
pe3yNbTaThl U3- BBIBOJI O BHIIIOJTHEHHOM | OKPY>KaroILEM MUpE ¢
MepeHuil B Buze pabote u pe3ynbpTaTax | MOMOIIBIO HHCTPY-
TabIIuUI] C y4€TOM menroB U KT.
MIOTPELIHOCTH KoMMyHUKaTHBHBIE:
HU3MEpEHUs OpraHu30BBIBATH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITENIBHOCTD C
Y4UTEIEM U
CBEPCTHHUKA-MU;
paboTtaTh HHIUBU-
JlyaJIbHO U B IpYyIIIe
13. IIpumenenue npasuia biok. [TogBuxHbIN 1 Cdopmuposath 3HaTh: YTO TaKoe PerynsatuBHslie: CaMOoCTOSITETLHOCTD B ITonBuxHbIN 1

paBHOBECHSI pbIyara K
0110Ky. «30510TOC
MPaBHJIO)» MEXaHUKH.
®poHTaNbHAS
nabopaTtopHas paboTa

HETIOABIDKHBIN OJIOKH.
PaBeHcTBO paboT npu
HCTIOJIb30BaHUH
MIPOCTHIX
MEXaHU3MOB.
«30J0TO€ TIPaBUIIO
MEXaHUKH.
OpoHTaNbHAS
naboparopnas paboTa
«3yuyenue
INOABMXXHBIX U
HETIOJABIDKHBIX

3HAHHS O BBIMIPHIIIIE
cwi. Hayuuts:
HCCIICAOBATh PUYHHBI
HEBO3MOXXHOCTH
BBIMTPHIIIA B CHIIC B
HETIOJBIDKHOM OJIOKE U
BBIMTPHIIIA B CHIIE TIPH
HCIIOJIb30BaAHUS
MOJIBHYKHOI'O 0JI0Ka;
BBIUUCIIATH 3HAYCHUS
(hU3MUeCKUX BEJIMIHH,
HCTIONB3YS «30JI0TOC

BBIUTPBIII B CHJIE,
JIaBaeMBI
MOABVYKHBIM OJIOKOM.
YMeTh:
(opMyIHpoBaTh
«30JI0TOE TIPABUIIOY
MEXaHUKHU

YUYHUTBHIBATh BbIJCIICHHBIE
YUYUTEIEM OPUEHTUPBI
JIEUCTBHS B HOBOM
y4e0HOM MaTepuae B
COTPYJHUYECTBE C
YUHUTEIEM.
Ilo3HaBaTebHbBIE:
OIPEEIATh MOHATHUSA,
HCIIOJIb30BaTh 3HAKOBO-
CUMBOJINYECKHUE
Cpe/ACTBa, B TOM YHUCJIE
MOJEIIA B CXEMBI JIJIS

TIPUOOPETEHNH HOBBIX
3HAHUU U
IIPAKTUYECKUX
YMEHUH

HEIMOABIKHBIN
610K, HabOp
TPY30B, HUTb,
JUHAMOMETP,
IITATUB, JIMHEHKA
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[Tnanupyemsble pe3ysbTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
TIPOTPaMMBI OCHOBHOTO 001iero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)

Yuusepcanpuble yueOubIe neiictus (YY)

Hcnonp3oBanue
000pyI0BaHUS

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpenmeTHbie
n/n coliepKaHUe OKa €IMETHBIE €3yJIbTaThI:
P P pI;ByJIBTaTbI pIe)FyJZHTMBHLIe, JIHHOCTHEIC
KOMMYHHUKaTUBHEIE, Pe3yIbTaThl
NI03HABATENIbHBIE
6710K0B» MIPaBUJIO» MEXAHUKH pemeHus 3a1a4y
14. Jlaboparopnas pabota | JlaGopartopHas pabota | HayuuTs: usmepsaTh Ymemuw: cobuparp PerynsatusHsle: m1a- CamocrosrensHocTs B | IlITatus, MexaHu-
Ne 11. Ne 11. «M3mepenue KIIJ] Hak1OHHOM MJI0- | YCTaHOBKY IO OIUCa- HUPOBATh CBOU J€ii- MPHOOPETEHUH HOBBIX | YecKasi CKaMbs,
KIT npu nogseme CKOCTH; HaOJII01aTh, HUIO; IPOBOJIUTH JKC- CTBHSI B COOTBETCTBHH C | 3HAHUU M IpaKkTH4e- OpyCOK ¢ Kprod-
TeJla 0 HaKJIOHHOM HU3MEPATh ¥ 0000I1aTh | MEPUMEHT IO OTIpe/e- MOCTaBJICHHOM 3a7aueil CKUX YMEHUH KOM, JIMHEKa,
TIOCKOCTH B TIpoLiecce JKc- neruro KITJ mpu U YCIIOBHUSIMU €¢ Habop TPy30B,
MepPUMEHTAIbHOU IoIbEMe TeJa 1o Ha- peanu3aum. JUHAMOMETP
JIeSTETbHOCTH; KJIOHHOM TIJIOCKOCTH; Ilo3HaBarenbHbIE:
CHCTEeMaTH3UpOBaTh M | 3alHCHIBATh pe3ylbTa- | OCYIIECTBIATH (pukca-
000011aTH MOoITY- THI UI3MEPEHUH B BUAe | mui0 HHPOpMauu 00
YECHHBIE 3HAHMUS; TabIHIBL; POPMyYIH- OKPY’KaloIIeM MHpE C
HpPEeJCTaBIATh pOBAaTh BBIBOJ O BBI- MIOMOIIIBIO UHCTPY-
pe3yJbTaThl U3- MTOJTHEHHOW paboTe n mentoB U KT.
MEpPEHUil B BUjiE pesynbTarax ¢ yaetoM | KoMMyHHKaTHBHBIE:
TabIMI MOTPEIHOCTH U3Me- OpraHU30BbIBATH
peHus yueOHOe coTpy-
HUYECTBO U COBMECT-
HYIO JAEATENBHOCTB C
yUUTENeM U CBep-
CTHUKaMH; paboTaTh
WHAMBUJYaIbHO U B
rpymme
8 Kki1ace
Ne OCHOBHOE [leneBas yeranosKa [TmaHupyeMble pe3yIbTaThl OCBOCHUS OCHOBHOH 00pa30BaTeIbHON HcToNnb30BamHe
Tema IIPOrpaMMbI OCHOBHOTO ob1iero oopaszosanust (B coorsercTBrr ¢ PI'OC)
n/m coJiepKaHue ypoxa obopynoBaHusA

[IpenmerHbie

YHuBepcansHble yueOHbIe aeiictus (YVY /1)
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pe3yabTaThl MeranpenmeTHble
PE3yIbTATEL: JInunocTHBIE
pETYIATHBHBIE, O —
KOMMYHHUKaTUBHEIE,
MI03HABATENIbHbIC
Temnossle aBienus (15 u.)
TenioBoe TennoBoe nBUKEHUE. Cdhopmuposatb 3HaTh: onpeeeHne PerynsatuBHsle: PazButue JlaGopaTopHblii
ABHKEHHe. TepmoauHaMuyueckas 3HaHUS O TEMJIOBOM TEIUIOBOTO ABUXKEHUS, | YUUTHIBATH BBIACICHHBIE MI03HABATENIBHOTO TepMOMeTp, AaTYHK
TemnepaTtypa cucreMma. CocrosiHUE U JIBIDKEHUH, TEIUIOBOTO YUUTENIEM OPUEHTHPBI uHTEepeca K pU3MKe TeMInepaTypbl
napaMeTphl COCTOSHUS TemImeparype. paBHOBecHS, JieficTBUSL B HOBOM
TEepPMOANHAMHUYECKON Hayuuts: onpenensats TeMIIepaTyphl; yueOHOM MaTepHale B
cucremsl. Temnosoe LIEHY ACJCHUS IIKaJbl | SIUHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBECHE. TEPMOMETPa; 0003HaueHNE YUUTENEM.
Temnepartypa Kak NU3MEpSTh TEeMIIepaTypHl, ITozHaBatenbHbIE:
rapamMeTp COCTOSIHUS TEMIIEpaTypy; YCTPOMUCTBO H OTIPEICTISITH TIOHATHS;
TEPMOJMHAMUYECKON MIEPEBOANTD 3HAUCHHUE TIPUHINT JeHCTBHA MOHUMATh PA3ITHIHA
cucreMsl. M3mepenne TEMIIEpaTyphl U3 TepMOMeETpa. Y METh: MEXKIY UCXOTHBIMA
TEMIIePaTypHI: rpaxycos Llenscus B HCTIONB30BATh MPH (hakTaMu ¥ TUIIOTE3aMH
TEpPMOMETp, IIKaja rpaaycsl KensBuna OTIHMCaHMHU TEIIJIOBBIX JUIsl UX OOBSICHEHUS,
TepMOMeETpa, SIBIICHUH TIOHATHS: TEOPETUIECKUMU
TEPMOMETPHUECKOE TEPMOANHAMUYIECKOH MOJIEJIIMHU U
TeJNO, perepHbIE TOUKH. CHCTEMBI, COCTOSTHHS peabHBIMU 00BEKTaMHU
Ilxana Lenbcus. TEPMOJUHAMUYECKON
[kansr dapenreiita u CUCTEMBI, IAPaMETPOB
Peomropa. AOcomoTHas COCTOSIHUS
(TepMogMHAMHUYECKas) TEepMOAMHAMUYECKON
IIKajia TEMIIEpaTyp. CHCTEMBI; IPUBOANTD
AOCOJIOTHBIH HYJIb TIPUMEPBI TETIOBBIX
Temneparyp. CBs3b SIBJICHUH,
MEXIy TeMIIepaTypon SKCIEPUMEHTOB,
o mkane Lenbcus u o TOJITBEPIKTAIOIITNX
abCoMIOTHON 3aBHCHUMOCTh
(TepMoAMHAMHYECKON) TEMIIEPATYPHI OT
mikane. JleMoHcTpanus CKOpPOCTH JIBI)KEHUS
«H3mepenune MOJIEKYJT
TeMIepaTypbl»
BryTtpenssisa Kunernueckas u CdopmupoBats 3HaTh: ONpeaeeHne PerynsatuBHsle: CaMocCTOATETFHOCTD B JemoHcTpanus
sHeprus. CriocoObl | TMOTEHIMAIbHAS PHEPTUS. | 3HAHMA O BHYTPEHHEH | BHYTPEHHEH HEpruy, | YYWUTHIBATH BHIJACICHHBIE | NMPHOOPETEHUH HOBBIX «3meHeHne
W3MEHEHHUS Cogepirienue padoTsI SHEPTHUH, CII0co0ax SBJICHUSA YYUTEIEM OPHUECHTHUPHI 3HAHHH U BHYTPEHHEH YHEPrUn
BHYTPEHHEH CXKAThIM BO31YXOM. U3MEHEHUs TeIUIoNepeauH; JICHCTBUSL B HOBOM MPAKTUYECKUX TeJa Py TPCHNUHU U
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [IpenmerHsIe pe3yNbTaThL: TIHMHOCTHEIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
SHEPTUH BHyTpenHsis sHeprusi. BHYTPEHHEH SHEPTrUH. | EJUHULBI U3MEPEHUA M | Yy4eOHOM MaTepuae B YMEHHHI yaape»: 1aT4uK
YcnoBHoe obo3HaueHne | HayuuTtb: 0OBACHATH 0003HaueHNe COTPYJHUYECTBE C TeMIepaTyphbl, ABe
U €JIMHUIIA BHYTPEHHEH N3MEHEHHE BHYTpPEHHEH SHEPrHH, YUUTENEM. JOCKH, 1Be
SHEPrud. 3aBUCUMOCTh BHYTPEHHEH YHEpPrun CIIOCOOBI ITozHaBatenbHbIE: CBHHIIOBbIE
BHYTPCHHEH YHEPTHH Tena Ipu TeTIonepeaym. OTIPEAETATh MMOHATHSA, IJIACTHHKH,
TeNa OT ero Teruronepenade u YMeTh: onuchIBaTh co3aaBaTh 0000IIeHNS, MOJIOTOK
TEMIIEpaTyphl, MACCHl U | pabOTe BHEIIHUX CHJI; | TPOIECC NPeBpaIlCHHS yCTaHaBINBAThH
OT arperaTHoro aHAIN3UPOBATH SHEPTHHU TPH aHAJIOTUH; TOHNMATh
coctosiHus. CriocoObI SIBJICHUE B3aUMO/ICHCTBUH TET, PasIYIHs MEXKIY
W3MEHEHHs BHyTpEHHE! TerIonepenaym; WU3MEHEHHs] SJHEPTHU UCXOJHBIMU (haKTaMU U
9HEPrUH Teja: CpaBHHMBAaTh BUJIBI IPU COBEPILICHUH THIIOTE3aMH JUIS UX
COBepIIIeHUE PabOThI U TerIonepenaym; paboTHI 1 00BSICHEHHUS,
TeruIonepeiaya CaMOCTOSITETIFHO TeIuIonepeaye; TEOPETHYECKUMHU
pa3pabaTbIBaTh, HNPUMEHSTh 3HAHUS O MOJICTISIMU U
IUTAHUPOBATh U BHYTPEHHEH SHEPTUN | pealbHBIMU 00bEKTaMU
OCYIIECTBIISITH criocobax ee¢
9KCIIEPUMEHT I10 N3MEHEHHS B
N3MEHEHHIO Pas3IMYHBIX CUTYalUsIX
BHYTpPEHHEH YHEprun
3. Konsexnus. KoHBeKIHs B KHUIKOCTIX Cchopmuponatsb 3HaTh: OIpeaeeHne PerynsatuBHsle: PasButune JdeMoncTpaums
N3ny4yenne u rasax. [lepenoc 3HaHHS O KOHBEKIHU SIBJICHUI KOHBEKIIUH, | YYHUTHIBATh BbIJICJICHHBIE MO3HABATEIILHOTO «Ilornomenue
BEIIIECTBA NP W U3JTy4eHHU. W3ITyUYeHHUSI. YUUTEIEM OPUEHTHPBI UHTEpeca K (pu3nKe CBETOBOH IHEPTUN»:
KOHBEKIIUH. HayunTs: HabmronaTh YMeTh: NPUBOJUTH JIEWCTBHS B HOBOM aBa
O6pazoBaHue BETPOB. KOHBEKIIMOHHBIE NpUMEpPHI KOHBEKIIMH U | y4eOHOM Marepuaie B JAaTYHKA
Wznyuenue sneprun MOTOKHU B XHJIKOCTSIX W3ITy4eHNS; COTPYTHHUYECTBE C TeMIeparyphbl,
HarpeTbIMH TEJIaMH. W ra3ax; OObsSICHSITH pacro3HaBaTh yUHUTENEM. Jlamna, JJucT 0eJoii
3aBUCHMOCTb 3HEPTUU MEXaHHU3M KOHBEKIIUIO U [To3HaBaresbHbIE: " 4épHoii Oymarm,

U3ITy4SHHS OT
TeMIIepaTyphbl Tena.
CpaBHeHHE H3ITy4YCHUSA
(TIOTTIOIIIEH NS ) PHEPTUH

KOHBEKIUH, IPUUUHY

Pa3IM4HOM CKOPOCTU

KOHBCKIIMH B ra3ax nu
KUIOKOCTAX,

U3ILy4EHUE Cpeau
JIPYTUX BUJOB
TEILIONEPE1aun.
OnuceIBaTh MEXaHU3M

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

CKOTY
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KOJIMYECTBO TE-TUIOTEI,
HEOOXOIUMOE IS

unpopmauu 06
OKpYXKaIOIIEeM MHUpPE C

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

[TraHupyeMbIe pe3ysIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
Hcnonb3oBanue
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)
" 00opyIoBaHUs
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
T1/T1 cojep)kaHue oKa IIpenmeTHbIC €3yJbTaThI:
p P P pesy. JInuHocTHBIE
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MMO3HABATEIbHBIE
YEPHOM U CBETIION CpaBHUBATH SIBJICHUS nepeaay YHEPTUU
MTOBEPXHOCTSAMH TEJI. KOHBEKIIMH U JaHHBIMHU CITOCOOaMHU
YcrpoiicTBo Tepmoca. W3IIy4YEeHUS;
Ponp u3nydenus u Ha0JII01aTh
JIpYTUX BUIOB M3MCHCHHE
TEIUIOTIePEIaud B KU3HH TeMIepaTypsl Teia,
pacTeHui U JKHBOTHBIX 00yCIIOBICHHOE
MOTJIONICHUEM
CBETOBOTO M3JTyUCHHS
4, JlaGopaTopHasi Jlaboparopnas paborta HayuuTts: 3HaTh: YCTPOKCTBO U PerynstuBHsble: CaMoCTOATEIBHOCTD B ATYHK
paTop y y y
paGora Ne 1. Ne 1. «CpaBHenue HCCIICI0BATh SIBIICHUE MIPUHITUIT JCHCTBUS IUTAHUPOBATH CBOU npuoOPETEHIH HOBBIX TeMIeparypbl,
KOJIMYECTB TEIUIOTHI IPH TEII000MEHA MPH KaJopuMeTpa. JECHCTBHS B 3HaHUH U TepMOMeTp,
CMEITUBAHUH BOIBI CMEIIMBAHUH YMeTh: POBOIUTH COOTBETCTBHUH C MPaKTUYECKUX KAJIOpUMETP,
pa3HOU TeMIepaTyphl» XOJIOAHOM U Topsiuel | HaONIOACHUS mpollecca | ITOCTaBICHHOH 3amaveit YMEHHI MEPHBI HHJIMHP
BOJIBI; BEIYHCIISATH TETUIOTIepeavun; U YCIIOBUSAMH €€ (Men3ypka),
KOJMYECTBO TETUIOTHI H3MepSITh pearu3aImy. JaGoparopHbie
TeMIIepaTypy ropsJeit ITo3HaBaTebHbIE: CTaKaHBbI, rOpsTYas
Y XOJIOA-HOH BOJIBI; OCYIIECTBIISATh ¥ X0JIOAHAA BOJaA
paccYUTHIBATh ¢buKcanuro
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonb3oBanue
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)
" 00opyIoBaHUs
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIH9HOCTHBIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
WHIUBHUIYaJIbHO U B
rpymnre
5. JlabopaTopHas JlabopaTopnas paboTa Hayuuts: nsmepsats YMmeTh: HaOIIOAATh PerynstuBHsle: CaMOCTOSATENbHOCTD B HaTunk
pa6ora Ne 2. Ne 2. «3mepenue yIeNbHYIO0 mporiecc IUTaHUPOBATh CBOU NpUOOpPETEHUH HOBBIX TeMIepaTypsbl,
yIeNbHON TeTIIOEMKOCTH TEIUIOEMKOCTh TEeIUIoNepeauH; JEUCTBUS B 3HaHUH U TepMoOMeTp,
BEILIECTBA» BEIIIECTBA; BEIYNCIIATD paccUnTHIBATH COOTBETCTBUH C MIPAaKTHYECKNX KaJI0pUMeTp,
TIOTPEITHOCTh KOJIMYECTBO TETUIOTHI, | ITOCTaBJICHHOH 3ajadei YMEHHH ropsiyasi u
KOCBEHHOTO HeoOxoanMoe Juis 1 YCIIOBUSIMH €¢ X0JI0HAs BOAA,
N3MEpECHNUS YACIbHON HarpeBaHus BOABI U peanuzamyy. MEpPHBIHA HUJIHHAP,
TETIIOEMKOCTH BBIJIETSIEMOE TIPH [To3HaBarenbHbIE: rpy3
BeIlleCTBa OXJIaXKJICHHHU Tea, OCYILECTBIIATh IMINHAPHYECKHUI ¢
MIPUMEHSTh YpaBHEHUE ¢bukcanmio KPIOYKOM, HUTb,
TEIUIOBOTO OanaHca uHpopMaIuu 00 3JIeKTPOHHbIE BECHI
JUISL OTIPEIeTICHHS OKpY’KaIOIIeM MHpE C
yAEIbHOM Tero- [IOMOUIBIO
€MKOCTH BELECTBA uHctpymenTo U KT.
KomMyHukaTuBHbIE:
OpTraHU30BBIBATH
yaeOHoe
COTPYJIHHYECTBO H
COBMECTHYIO
JIESITETTBHOCTH C
yauTeNneM 1
CBEPCTHHUKAMHU;
paboTaTh
WHAWBHIYAIbHO U B
rpyre
W3meHeHue arperaTHeIX cocTosiHui BemmecTsa (11 4.)
6. [InaBnenue u [InaBnenue TBEPABIX CcopmupoBatb 3HaTh: ONpeencHue PerynarusHsie: Pa3Burue DpoHTAIBLHASA
OTBEp/EBaHUE ten. Temnepatypa 3HAHMS O TUIABJICHUN SIBJICHUM TUIABJICHUS, | YUUTBHIBATb BHIJICIICHHBIC M03HABATENIBHOTO JnabopaTopHast
KPUCTAITHYECKHX iaBnieHns. OObsiCHEHNE U OTBEpJEBaHUU OTBEPJEBaHHUs, yUUTEIEM OPHUEHTUPEI HHTEpeca K pU3MKe padora Ne 1.
BEIIECTB. npolecca MIaBJIeHus C BEILIECTB. TeMIIepaTypsbl JICUCTBHSI B HOBOM «Omnpenenenue
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
T1/T1 coniepKaHue ypoxa [IpenmerHsIe pE3yIbTATHI: TIH9HOCTHBIC
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MMO3HABATEIbHBIE
®@DpoHTaAIbHbIE TOYKHU 3PCHUS Hayuuth: HaOnrOnaTh | IUIABICHHUS, YACIBHON yueOHOM MaTepHase B YAeJbHOI TeMJI0ThI
J1agopaTopHbIe MOJICKYJISIPHO- 3aBUCHMOCTH TEeIJIOTHI MJIaBJICHHUS; COTPYJHUYECTBE C TLUIABJICHUS JIbAA»:
pa6oThl KUHETHYECKOI Teopun TEeMIIepaTyphl CAMHUILY U3MEPCHHUS YUUTEIIEM. JATYUK
CTPOCHUS BEIIECTBA. KPHUCTAJUTHIECKOTO YACTHHOM TETIOTHI ITo3HaBaTebHBIC: TeMnepaTypsl,
Kpucrammzanus. BEIIECTBA IIPH €ro IJIABJICHAS U €€ OTIPENeNATh TOHATHA, KaJOPUMeETP, COCYd
Temmneparypa IJIaBJICHUU (hm3U9ecKuil CMBICT; HCTIOJIb30BaTh 3HAKOBO- ¢ TAIOLIHUM JIbJAO0M,
KPHUCTaJLTHU3AIHH. (kpuctammmzanuu) ot | GopmMymy I pacdera CUMBOJIMTICCKUE cocyn ¢ BOJOid,
IInaBnenue u BPEMEHH; BBIYHCISITE | KOJHYECTBA TETUIOTHI, CpeICTBa, B TOM YHCIIC 3JIEKTPOHHBIE BEChI.
KpHUCTAJLTH3AIHS KOJIMYECTBO TEILIOTHI HE00XO0IUMOTO ISt MOJICITH ¥ CXEMBI, JIJIS ®DpoHTaAILHAA
aMOP(HBIX TEJI. B mpoI1iecce TTaBIICHUS pelIeHus 3a1a4 JiabopaTopHas
VaenbHas TemIoTa TEIUIOTIePEIaur IPH KPHUCTaJLUTUYECKOTO pa6ora Ne 2.
IJIABJICHUA: YCIOBHOE TUIaBJICHUU U BEIIECTBA U «O0pa3oBanue
0003HaYEHHE, EAUHHUIIA KPHUCTAJLTH3AIIHYT; BBIJICTISIIONIETOCS TIPU KPHCTAJLIOB»:
U3MEPeHus1, PU3HICCKHI OTpeNeNATh 110 €ro OTBEPCBAHHH. MHKPOCKOII,
cmbicit. @opmyna IS Ta0JINIIe 3HAYCHUS YMeTh: 0JIb30BaThCS npooéupka c
pacuéTa KoJIu4ecTBa TEeMIIepaTyphI TaOJIMIIaMU 3HAYCHUI HACBIIEHHbIM
TEILIOThI, HEOOXOIMMOTO IUTaBJICHUS U TeMIIepaTyphI pacTBopoM
JUIS TUTABJICHUS TeEJIa. YACTHHOM TETIIOTHI TUTABIICHHS ¥ yIEIEHOM JBYXPOMOBOKHCJIOT

®poHTaNIbHAS
nabopatopHas pabora Ne
1. «Onpenenenue
Y/AEIbHON TEIIOThI
IUTaBJICHUS JIBIAY.
®poHTaNbHAS
nabopatopHast pabota Ne
2.«0O06pazoBanue
KPHUCTAJJIOB)

TUTaBJICHHS BEIIECTBA;
MPUMEHSTH
IMOJIYYCHHBIC 3HAHU
K PELICHUI0
rpaduUecKux 3amgayd

TEIUIOTHI [JIaBJICHUS U
OTBEpJIEBaHUS Ha
ocHoBe MKT;
CpaBHHUBAaTh MpPOLIECC
IJIABJICHUS U
OTBEp/ICBaHUS B
3aBUCUMOCTHU OT
YIEIbHOM TETIOTHI
TJIaBJICHUSA

0 aMMOHHS,
npeaMeTHOE CTEKJIO,
CTEKJISTHHASA
najoyka
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsetcTBrr ¢ PI'OC) Hcnou3osane
= obopynoBaHus
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIH9HOCTHBIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
7. Hcnapenne n ITapooOpazoBanue. CcopmupoBatb 3HaTh: Olpe/ieeHNe PerynstuBHble: PazButne JemoncTpanms
KOH/IeHCAIINS Hcnapenwue. 3HaHMS 00 MCIIAPEHUH | SIBIICHWH UCTIApPEHHS M | YYUTHIBATH BBIJCICHHbIE MO3HABATEIILHOTO «HUcnapenne
3aBUCUMOCTH CKOPOCTH Y KOHJICHCALIHH. KOHZICHCALIUH, YUUTENIEM OPUEHTHUPHI UHTepeca K pHu3nKe CIUPTa»: IaTYHK
UCTIApEHHS OT poja Hayuuts: HACHIIIEHHOTO apa. JIEWCTBHSA B HOBOM TeMmepaTyphbl,
KUJKOCTH, TUTOIIAIH €& HCCIIEI0BATh YMeTh: 00BSICHATD Ha y4eOHOM MaTepHale B npooupka, Jim-
MIOBEPXHOCTU U 3aBHCHUMOCTh ocaoBe MKT COTPYIHHIECTBE C CTOuUKHM Oymarw,
TeMIepaTypsbl. CKOPOCTH HCTIApEHHs | TPOIECCH HCIIapEHUS YAUTENEM. PE3UHKH, Pa3HbIC
[MoHmxkenne 0T poJia KHUAKOCTH, Y KOHJICHCAIIUU U TIPO- [lo3HaBaTenbHEBIE: CIHUPTHI
TEMIIepaTyphbl )KUIKOCTH TUTOIA/IA ¢ UCXOAIINE TIPH 3TOM OTIPEICTISTh TIOHATHS,
NP UCTIAPEHHH. TIOBEPXHOCTH U W3MEHEHHS SHEPTHH; co3/1aBaTh 0000IICHUS
Konnencarus. TEMIIEPATYPBI BBISIBJIATH U OOBSICHATH
HacpbleHHs1i nap. (axTopsl, BIUSIOLINE
3aBHCHMOCTD JIaBIICHHS Ha CKOPOCTb
U TIJIOTHOCTH ucnapeHus
HACBIIIEHHOTO Mapa oT
TEMIIEPATYPBI.
8. Kunenue. Kunenue. Temnepatypa CdopmupoBats 3HaTh: onpeencHe PerynarusHsie: CaMOCTOSATENBHOCTD B JdeMoncTpaums
YaeibHasi Te- KUTICHUSL. 3HAHMS O KHIICHHH. SIBTICHUS KMTICHUS, YUUTHIBATh BBIACIEHHBIE | MPHOOPETEHUH HOBBIX «H3yuenue
niora OHepreTHvecKue HayunTs: TEMITEPaTyphI YUUTEIEM OPUEHTHPHI 3HAHWH U npouecca KHIeHHsI
napooopa3oBanus IIPEBPALLICHHUS, HUCCIIEI0BATh KUIEHUS, yIeIbHON JICHUCTBHS B HOBOM MIPAKTUYECKUX BOABD):
MIPOUCXOJISIIUE B 3aBUCHMOCTb TEIUIOTHI y4eOHOM MaTepuae B YMEHHH JATYHK
npoLecce KUIEHHs. TeMIIepaTypsl napooOpazoBaHus; COTPYAHUYECTBE C TeMIepaTypsl,
VY nenbHas Terora XKHUJIKOCTH TIpH €¢ SANHUILY N3MEPEHHS YUUTENeM. IITATHB
mapooOpazoBaHUs KHTICHUH YACTBHOH TETIOTHI [o3HaBarenbHbIE: YHHBepCcaJIbHBIH,
(xoHOEHCAIHN): (KoHZEHCAIH) OT mapooOpa3oBaHus U €¢ OTIpeNeNATh MOHATHA, KO0J10a CTeK/ISHHA,
yCJIOBHOE 0003HaUCHNE, BpPEMEHH; (U3MYECKNI CMBICIT. UCIIOIb30BaTh 3HAKOBO- CIIMPTOBKA,
eIMHNIa U3MEPEHNS, paccunTHIBaTh YMeTh: 00BsICHSITh CHMBOJIYECKHE NMoBapeHHAas COJb
(u3MUYEeCKUil CMBICIT. KOJIMYECTBO TEIUIOTHI, | IPOIIECC KUIICHHUS Ha CPE/ICTBA, B TOM YHCIIC
dopmyna i pacyeTa HEO0X0TUMOe JIJIst ocHoBe MKT; MOJIEIIA U CXEMBI, ISt
KOJINYECTBA TEIUIOTHI, apooOpazoBaHus TMOJIb30BATHCS pereHus 3ana4y
HEOO0XOIUMOTO JIJIst BelIEeCTBa JaHHOI TabmuIe 3HaYCHIHA
KUIEHUS! )KUIKOCTH U MAacChl; ONIPEAEIATh | TEMIEpaTypbl KUIICHHS
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[TraHupyeMbIe pe3ysIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnosb3osanue
" 00opyIoBaHUs
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coniepKaHue ypoxa [IpeameTHbie pE3yIbTATHI: TIHMHOCTHEIC
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
BBIJICJIAIONICTOCS TIPU €¢ | 110 TaOJIMIle 3HAYCHUS | U YACTBHON TEIUIOTHI
KOHJICHCAIIUU TEeMIIepaTyphI napoodpa3oBaHUs
KUIICHUS U yIEIbHOU JKUJKOCTEH;
TEIUTOTHI CpPaBHUBAThH Y/CIbHEIC
mapooOpa3oBaHUs TEIUTOTHI
KHUIKOCTEH; mapooOpazoBaHUS IS
yCTaHaBJIHUBAaTh Pa3IHYHBIX BEIIECTB U
MEKIIPEIMETHEIC TpoIiecc KUTICHUS B
CBSI3U (PU3UKH H 3aBHCUMOCTH OT
MaTE€MaTuKU Ipu yHeHLHOﬁ TCIIJIOTHI
penieHuu napooOpazoBaHus;
rpadUIecKux OTIPENENIATh XapaKTep
3ajaq TEIJIOBBIX MIPOLIECCOB
(HarpeBaHue,
OXJTaXKJICHUE, KUTICHHUE,
KOHJICHCAIIHs) 10
rpaduKy 3aBHCUMOCTH
TeMIepaTyphl TeJa OT
BpPEMCHU; TIPUMCHATH
(dbopmyy mns pacuéTa
KOJINYECTBA BPAIICHUS
BEIIIECTBA B Map U
BBIACJIAIOMICTOCA ITPU
€ro KOHJICHCAINH
9. BaaxHocTb AGCooTHAS BIAKHOCTh Cdopmuposats 3HaTh: onpeeeHne PerynstuBHbIe: YO6exx1¢HHOCTD B Jdarunk
BO3/IyXa. BO3lyXa. 3HAHMS O BIAXKHOCTH a0COTFOTHOI YUUTHIBATh BBIJCICHHBIC HEOOXOIUMOCTH TeMIepaTypsl,
®poHTATbHAS OTHOCHUTEIbHAS BO3ayxa. Hayuuts: BJIQKHOCTH BO3/1yXa, YUUTEIIEM OPUCHTHPBI pa3yMHOTO TepMOMeETP, MapJis,
JaGoparopHasi BJI&)KHOCTh BO3JlyXa. OMPEIEIIATE 110 OTHOCHUTEIILHOU JICHCTBUS B HOBOM HCIIOIb30BaHUS COCY/I € BOJOI
paéora dopmyna i pacueTa TabIHIIe TUIOTHOCTh BII&)KHOCTH BO3IyXa. y4eOHOM MaTepualie B JIOCTH)KEHUH HAYKHU U
OTHOCHTEIIEHOU HACBHIIIIEHHOTO TTapa YMeThb: u3MepsTh COTPYAHUYECTBE C TEXHOJIOTHH ISt
BJIKHOCTH BO3/AyXa. IIpH Pa3HOI OTHOCHTEIILHYIO YUUTEIEM. JAITBHEHIIIETO
Touka pockl. BoocHo#t TeMITIEpaType; BJI2)KHOCTh BO3JlyXa C ITo3HaBaTenbHBIE: pa3BUTHS
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnosb3osanue
= obopynoBaHus
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [IpenmerHsIe pe3yNbTaThL: TIHMHOCTHEIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
TUrpOMeETp. 3HauCHHE aHaIN3UPOBATh TIOMOIIBIO OTIPEJICTISATh TIOHATHS, YeJI0BEYECKOTO
BJIQYKHOCTH BO3/yXa JUIs YCTPOHCTBO H TICUXPOMETPA; HCIIOJIb30BaTh 3HAKOBO- oO1ecTBa
JKHU3HEACATCIBbHOCTHU TMIPUHIIUTL I[eﬁCTBH)I O6'I)$ICHHTI) CHMBOJIMYECKUC
yesioBeKa. Pemenue MICHXPOMETPA, 3aBUCHMOCTD CpPEZACTBa, B TOM YHUCIIE
3aga4. OpoHTaIbHAS BOJIOCTHOTO OTHOCHUTEJIbHOH MOJIETTH ¥ CXEMBI, JUIS
naboparopHas paboTta THTPOMETPA; BIIXKHOCTH BO31[yXa OT penieHus 3anad
«V3mepeHne BIaXHOCTH MU3MEpPSTh TeMIIepaTyphI
BO3IyXa» OTHOCHTEIIbHYIO
BIIQ)KHOCTH BO3yXa;
aHaJIM3MUPOBATh
BIINAHHNEC BJIA)KHOCTHU
BO3/1yXa Ha
KHU3HEACATEIHHOCTh
10. Padora raza n 3aBUCUMOCTbH JaBJICHUS Cdopmuponatsb 3HaTh: MOHATHA PerynarusHsle: Y6ex1EHHOCTD B JemoHcTpanus
napa npu rasa JIaHHOM Macchl OT | 3HaHMs 00 UACAUTLHOM UJIealIbHOTO Ta3a; YUUTHIBATH BbIICIICHHbIC BO3MOXKHOCTH «A3menenue
paclIupeHuH. 00bEMa MpH MOCTOSHHOM rase, ra30BbIX N30TEPMHUYECKOTO, YUHUTEIEM OPUEHTHPHI MO3HAHUS IPUPOLBI JAaBJIEHHs ra3a c
CBsi3b MeKIy temnepatype. 'paduk 3aKoHax. Hay4uts: n3o00apHOTO N JICWCTBHS B HOBOM H3MeHEeHHEM
napaMerpamu MOJTy4eHHOU HccIe0BaTh IS rasza MN30XOPHOTO yueOHOM MaTepHase B 00béMa npu
COCTOSIHMSI ra3a. 3aBUCHMOCTH. JTaHHOM MacChl TIPOIIECCOB; COTPYTHUYIECTBE C MOCTOSTHHOM
IMpumenenne OObsicHeHne 3aBUCHMOCTH: (hOpMyITHPOBKY yUUTEIEM. TeMmeparypex»:
razoB 3aBUCHMOCTH Ha OCHOBE | IaBJEHUS OT 00BEMa 3akoHOB boiimst — [To3HaBarenbHbIE: AaTYMK JaBJIEHUS,
nonoxenuit MKT. IPU TOCTOSHHON Mapuorra, ['eii- ONpEIEINATh NOHATHS, JaTYUK
3aBUCUMOCTH 00BEMA TeMIieparype, oobema Jlroccaxka, [lapas, WCTIOJIb30BaTh 3HAKOBO- TeMIepaTypsbl,
rasza JJaHHO# MaccChl OT OT TEMIIepaTypbl Ipu IPaHUIIBI CHMBOJIYECKHE IITATHB, COCYH AJIS
€ro TeMIepaTyphbl Mpu MOCTOSTHHOM MPUMEHUMOCTH CpeJ/ICTBa, B TOM YHUCIIE JAeMOHCTpaIuu
IIOCTOSITHHOM J1aBJICHUH, JaBJICHWH, NAaBJICHUA JAaHHBIX 3aKOHOB. MOICIN U CXEMBI, 1JIA ra3oBbIX 3aKOHOB,
JIaBJICHUS r'a3a JaHHOM OT TEMIIepaTypbl Ipu YMeTh: ONUCHIBATh peuieHus 3aaaq Hacoc.
Macchl OT TEMIIEPATYpbl | TOCTOSHHOM 00BEME; 9KCTIEPUMEHTBHI, JemMoncTpanms
IPH ITOCTOSTHHOM OOBSCHSTB 3TH TIOJITBEPIKTAFOIIHE «A3meneHue
obbeme. ['pauk 3aBUCHMOCTH Ha 3aKkoHbI boiins — JAaBJIeHHs ras3a c
Ka)XJJ0T0 Ipoliecca. OCHOBE IOJIOKECHUH Mapuortra, I'eii- U3MeHEeHHEM
OOBsACHEHHE KaXKI0TO MKT; npumeHsTh Jlroccaxa, Hlapins; TeMInepaTypbl IpU
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonws3zoBanue
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)
= obopynoBaHus
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coniepKaHue ypoxa [IpenmerHsIe pE3yIbTATHI: TIH9HOCTHBIC
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
Ipoliecca Ha OCHOBE MOJTyYCHHBIC 3HAHUS OOBSICHATH Ta30BBIC TMOCTOSIHHOM
nonoxenuit MKT. K PEILICHUIO 33124 3aKOHBI HA OCHOBE 00BbEMe»: TaTYNK
IIpumenenue razos B noyoxkennit MKT JaBJICHUSA, JaTYUK
TEXHUKE TeMnepaTypsl,
IITAaTHB, COCY IJIs
JeMOHCTPaIUH
ra3oBbIX 3aKOHOB,
JIMHeiika, cocyl ¢
BO/J0i, CHUPTOBKA.
JdeMoHcTpanus
«A3menenne
o0béma rasa c
H3MeHEeHHEeM
TeMIepaTypsbl Npu
MOCTOSIHHOM
JABJIEHUN»: TaTYHK
JABJEHHSA, TaTYHK
TeMIEepaTyphl,
INTAaTHB, COCY IJIs
JeMOHCTPAIUH
ra30BbIX 3aKOHOB,
JIMHelika, cocyq ¢
BOJOI
OnekTtpuyeckue sBieHus (23 4.)
11. Cuna Toka. Cuna Toka. YCIIOBHOE Cdopmuposats 3HaTh: ONpeeICHIe PerynstuBHbIe: CaMOCTOSATENBHOCTD B JlaTuuk TOKa,
AMnepmertp. 0003HaUCHKE U CIUHMIA | 3HAHUSA O CHJIC TOKa, CHJIBI TOKA; CAMHUILY IUTAHUPOBATH CBOU nprOOPETEHUH HOBBIX amMnepMerp
JladopaTopHas cuibl ToKa. JlombHBIE U npubope s HU3MEPEHUS CUITbI TOKA JeHCTBUSA B 3HaHUH U JIBYXIpeneabHbIi,
pa6ora Ne 3 KPaTHBIC €TUHHIIBI CHIIBI HU3MEPEHUS CHJIBI u e¢ husnIecKuit COOTBETCTBHUH C MPaKTUYIECKUX HCTOYHHMK MUATAHMS,
TOKa. AMIEpMeTp — ToKa. Haydurs: CMBICIT; OPMYITY ISt MOCTaBICHHOH 3a7aueit YMEHUI KOMILIEKT
npuOOp I H3MEPEHHS OTIPENIeIIATH IICHY OTIPEICIICHUSI CHITBI U YCIIOBUSIMH €€ NpoOBOJOB,
CHIIBI TOKA, CIIOCO0 ero JICIICHUST TITKAJTBI TOKa; puOop st pearu3aIyy. pe3ucTopsI, KIKY
TOJIKJTFOUCHHS B IICTIb. aMIepMeTpa; W3MEPEHUs CUITBI TOKA; ITo3HaBaresbHbIE:

46



[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsetcTBrr ¢ PI'OC) Hcnou3osane
" 00opyIoBaHUs
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIH9HOCTHBIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
JlabopartopHas paboTa M3MEpSTh CHITY TOKa IpaBuiIa paboThI C OCYILECTBIIATh
Ne 3. «C6opka Ha pa3IU4YHbIX npudopoM. ¢bukcanmio
NIEKTPUIECCKON y4JacTKax YMeThb: N0Ib30BaThCS uHpopmanuu 06
IIEKTPUUECKOH IIeTTH, aMIIepMETPOM JUIS OKPYXKAIOIIEM MHUpE C
3aIHICHIBATH OTIpEICTICHUSI CHITBI MIOMOIIBIO
pe3yabTaT ¢ y4eTOM TOKa B LIENH; uHctpymenToB 1 KT.
TIOTPEITHOCTH OLICHUBATh PE3yJIbTaThI KomMyHuKaTHBHBIE:
n3MepeHni OpTaHU30BBIBATh
yaebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITeTIBHOCTD C
yuuTeneM u
CBEPCTHHUKAMHU;
paboTats
WHIUBHUYaJIbHO U B
rpynre
12. DJIeKTpHYecKoe OneKkTpryecKoe Cdopmuposatsb 3HaTh: Olpe/eeHNe PerynstuHbIe: CaMocCTOATENHHOCTD B JaTuuk
HaNpsiKeHNe. HarnpspKeHHe. 3HAHMSA O HaIpsDKeHUS; eIMHAILY IUTAaHUPOBATh CBOH TIPUOOPETEHNH HOBBIX HANPSIKEHUS],
BoabT™erp. YcnoBHOe 0003HaYEHNE HaIpsoKeHNH, N3MEpeHNst JICHCTBHS B 3HAHWH U BOJILT- METP
JlaGoparopHas 1 eIMHAIA HANIPSDKEHMS. nipudope s HAaIpsDKEHHUS U ee COOTBETCTBHH C MIPAaKTHYECKNX JABYXIIpeeabHbI,
pa6ora Ne 4 Bonet™meTp, ero HU3MEPEHUs (u3nuecKkuii CMBICIT; MOCTaBJICHHOM 3a1aueit YMEHHHI HCTOYHMK NMUTAHUS,
Ha3HaYeHHE U CII0Cco0 HaTIPSKESHUS. bopmyny s 1 YCIIOBUSIMH €¢ KOMILIEKT
MTOJIKITFOUEHUS B LETIb. Hayunts: OTIpe/ieIeHuUs peanu3anuy. NPOBO/IOB,
JlabopaTopHas pabota paccuuTHIBaTh HampsKEeHUs; Tpruodop [To3HaBarenbHbIE: pe3uCTOpbI, KJIKY
Ne 4. «3mepenmue 3HAYCHHSA TUTS U3MEPEHUS OCYILECTBIISITh
HAIpsDKSHUS Ha ¢bu3mIecKux HaNpsDKEHUS; IpaBmiia ¢buKcanmio
Pa3IMYHBIX y4acTKax BEJIMYMH, BXOASIIUX B paboTsl ¢ mpudbopomM nHpOpManuHu 06
ANEKTPUYECKOH enu» dopmyy YMeThb: N0ab30BaThCs OKpY’KaloIleM MHpPE C
HaIpsHKSHUs; BOJITMETPOM LIS MOMOIIBIO
U3MEPATH OIIpeACIICHUs nHcTpyMeHToB U KT.
HalpsDKeHUsI Ha HaIpsDKeHUs B LIENH, KoMmMyHuKaTHBHBIE:
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnonbsosanue
" 00opyIoBaHUs
YHuBepcansHble yueOHbIe neiictus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
/1 CoJIepIKaHue ypoka [IpeameTHbie PE3YIbTATHI: TIHMHOCTHEIC
pe3yNbTaThl PETyIATHBHEIC,
pe3yNbTaThl
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
PA3JMYHBIX yYacTKaX | OLICHUBATH PE3yJIbTATHI OpraHU30BBIBAThH
ANEKTPUYCCKOH LIS, U3MEPCHUN; y4ebHoe
3aIIUCBHIBATD NPUMEHSTH GOPMYITY COTPYOHUYECTBO U
Pe3yNbTAT C yU4ETOM JUIsL pacdera COBMECTHYIO
MOTPEIIHOCTH HAMPSHKEHUS JIESTEIBLHOCTD C
HU3MEpeHUs YUUTENEM U
CBEpPCTHUKAMU;
pabortath
WHIUBHIYAIBHO U B
rpymie
13. ComnporuBienune 3aBHCHUMOCTH CHIIBI TOKA Cdhopmuporatb 3HaTh: OnpeeIcHIe PerynstusHbie: CaMoCTOSATEILHOCTD B JemMoHcTpanust
NMPOBOHUKA. OT HANpPSKCHUS Ha 3HaHUSA 00 3IEKTPHYECKOTO YUUTHIBATh BBIJCIICHHBIC | MPUOOPETECHHH HOBBIX «HccaenoBanue
3akon Oma s yYacTKe Ieu Mpu JIEKTPHYCCKOM COIPOTHBIICHHS,; YUUTEIIEM OPUCHTHPBI 3HaHUH U 3aBHCHMOCTH CHJIBI
ydacTka uenu MOCTOSTHHOM COIIPOTHBIICHUH, SAMHUITY U3MEPEHHS JICHCTBUS B HOBOM MIPaKTHICCKIX TOKA B MPOBOIHHKE
COIPOTHBIICHHU. 3akoHe Oma. COIPOTHUBIICHHS U €€ y4eOHOM MaTepuale B YMEHHI OT HANPSKEHUS»
CormpoTuBieHue Hayuunts: (usnueckuii CMbICIT; COTPYAHUYECTBE C JATYNK TOKA,
MPOBOJIHUKA. Y CIIOBHOE HCCIICA0BATh (hOpMyYIHPOBKY 3aKOHA YUUTENEM. JATYHK
0003HaYCHHE 1 CIUHHUIIA 3aBHCHMOCTH: CHJIBI Owma st ygactka ITo3HaBaTebHbIE: HaNPSIKEHNsI,

COTIPOTHUBIICHUS.
IIpupona
AIEKTPUIECKOTO
COTIPOTHUBIICHHUS.
3aBUCHUMOCTE CHIIBI TOKA
OT CONPOTHUBJICHHUS
y4acTKa Menu Ipu
IOCTOSTHHOM
HATPSKCHUU Ha 3TOM
yudactke. 3akoH Oma Juist

TOKa OT HaNpsKEHUS
Ha y4acTKe LEMH MpH
MOCTOSIHHOM CO-
HNPOTHUBJICHUH; CHJIBI
TOKa OT
COIIPOTHBIICHUS
ydacTKa Ienu Ipu
MIOCTOSITHHOM
HaNpsKEHUU Ha 3TOM
ydJacTke; OOBSICHATD

LIEMH.
VMerh: 00BICHATH
NPUYUHY
BO3HMKHOBEHUS
COIPOTHBIICHHS,;
OMPEIEIISATh U
CPaBHUBATh
COIIPOTHBIICHUS
METAJUTMYECKUX
MIPOBOTHUKOB IO

y4acTKa LCHu. Pemenne NpUIuHy Fpa(l)I/IKy 3aBUCHUMOCTH
3a1a4 BO3HHUKHOBCHUS CHJIBI TOKa OT
COIIPOTHUBJICHHUA B HaIMPsy)KCHUA
ITPOBOJHUKAX, BBIYUCIIATH

ONpEIEINATh NOHATHS,
HCTIO0JIb30BaTh 3HAKOBO-
CUMBOJINYECKHUE
CpeACTBa, B TOM UUCIIe
MOJICNIH B CXEMBI, ISt
pelieHus 3aaa4y

pe3ncTop, peocrar,
UCTOYHUK MUTAHUS,
KOMILIEKT
NMPOBOJIOB, KJII0Y
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

J\j'g Tema OcHoBHOE Llenesas ycraHoBKa - MeranpeameTHsle
n/m coJepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]ﬂTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTEL
MIO03HABATEJIbHBIE
paccunTHIBATH HEU3BECTHBIE
3HA4YEeHUS BEIUYHH, BEJTMYMHBI, BXOAAIINE
BXOJISIIIUX B 3aKOH B 3aK0H OMa 1715
Owma 1 ydacTka y4acTKa IIenH
LeTH
14. | JlaGoparopuasn JlabopaTtopHas paboTa HayuuTb: u3mepsth Ymemuw: cobupats Perynarusnsle: mia- CaMOCTOATENIFHOCTE B | JlaT4YMK TOKa,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTUBJICHUE 3JIEKTPUYECKYIO LIETIb HUPOBAaThb CBOM JI€H- NPUOOPETEHUN HOBBIX | JaTYUK HaNpsiKe-
MIPOTHUBIICHUSA MPOBOJIHUKA NIPH 10~ | TIO SIEKTPUIECKON CTBHS B COOTBETCTBHHM C | 3HAHUW U IIPaKTHYe- HHS, aMIIepMeTP
MIPOBOHHKA MIPU MOLIX CXEeMe; TI0JIb30BAThCA MOCTAaBJICHHOM 3aa4ed | CKUX YMCHUH JABYyXHpe/eabHbIi,
TIOMOIIIY BOJIBTMETPA U BOJIbTMETpPA U U3MEPHUTENbHBIMU W YCIIOBUSIMU €€ BOJIbTMETP
amIepMeTpa» amrepMeTpa npubopamu 71 ONpe- | peanu3aluu. ABYXHpeeabHbIi,
JeneHus conporusie- | [lo3HaBaTenbHbIC: Pe3UCTOPHI,
HUSI IPOBOTHHUKA OCYIIECTBIISITH (PUKCA- HCTOYHHK MUTAHUS,
U0 nHpopMaIH 00 KOMILTEKT
OKpY’KaIOIIeM MHUpE C NPOBOAOB, KJII0Y
MOMOIIIBIO HHCTPY-
menToB U KT.
KommyHHMKaTHBHBIE:
OpraHHU30BBIBAaTh
yueOHOe coTpyAHHYe-
CTBO U COBMECTHYIO
JIESITETIBHOCTD C YUIH-
TEeJEeM U CBEPCTHHUKAMU,
paboTaTh MHANBU-
JTyaJbHO W B TPYyIIIIE
15. | Pacuér VYaensHOE CcopmupoBatb 3namp: onpeaencHue Perynarusnsle: CaMoCTOATENBHOCTD B | JlaTYMK TOKA,
CONPOTHBJICHUS COTIPOTHBIICHUE 3HaHUS O pacueTe YIEIBHOTO IUTAHUPOBATh CBOU NIPUOOPETEHNH HOBBIX | PEOCTAT, HCTOUYHHK
NPOBOJAHHUKA. MPOBOHHKA. COTIPOTHUBJICHUS COIIPOTHUBIICHUS JieficTBUs B 3HaHUl U NHUTAHUS, KOMILUIEKT
Peocrarsl. 3aBHCHUMOCTH MIPOBOTHUKA. MIPOBOJIHUKA; EJMHUILY | COOTBETCTBHH C MIPAKTUIECKUX NPOBO/AOB, KJII0Y

49



[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/n coliepKaHUe OKa €IMETHBIE €3yJIbTaThl:
P P p123yanaTbl pIe)FyJ}'I]HTI/IBHI)Ie, Jl4HOCTHEIC
pe3yIbTaTh
KOMMYHHKATHUBHEIC,
IIO3HABATEIILHBIC
JlaboparopHas COIPOTUBJICHUS Hayuurs: HU3MEPEHUs YAEIbHOTO | MOCTaBICHHOM 3amaueii | yMeHuit
pabota Ne 6 POBOJHMKA OT €TI0 HCCIIEN0BATh COIIPOTHUBIICHUS U YCIIOBHSIMH €¢
YAEIBHOTO 3aBHCUMOCTb IIPOBOJHHKA U €€ peanuzaium.
COIPOTUBJICHUS, IJIUHBl | CONPOTUBIICHUS (bu3MYECKU CMBICIT; ITo3naBarenbHbIE:
MPOBOJHMKA U IUIOIAAN | MPOBOJHMKA OT €r0 dopmyiy A1 pacdeTa | OCYIIECTBIAT
€ro MOIEePEeYHOro YAEIBHOTO CO- COIIPOTHBIICHHS ¢buxcanmio
ceyeHus. Peocrarsl. IIPOTUBJICHYS], IJIUHBL | IIPOBOJHUKA. Ymemb: nndopmanuu 06
VYcerpoiicTBo IIPOBOJIHUKA U BBIYUCIIATH OKPYXKaIoIIeM MUPE C
IOJI3YHKOBOTO peocTara | IIOIIAaaH €ro CONPOTHUBJICHUE MOMOIIbIO
1 0003HaYEHHE ero Ha MOTICPEYHOTO NIPOBOJHHKA, nactpymentoB 1 KT.
cxeme. JlaboparopHas CEYCHHUS; BBIYUCIIATD OOBSACHATH YyCTPOHCTBO | KoMMyHHMKATUBHBIE:
pabora Ne 8. CO-IIPOTUBJICHUE U TIPUHIIMI A€HUCTBUSA yMEHHE
<<PCI‘yJ'II/IpOBaHI/Ie CHJIbI MIPOBOJAHHUKA, peocrara; OpraHu30BbIBATH
TOKa B IIENH C ITIOMOIIBIO OOBSICHITD peryampoBaThb CUILy yqe6Hoe
peoctarta» YCTPOKCTBO M TOKa B LICIIN C COTPYJIHHUYECCTBO U
HMPUHIUI JeHCTBUSL MIOMOIIBIO PEOCTaTa COBMECTHYIO
peocrara, IEATENIbHOCTD C
perynupoBaTh CUILy YUUTEIEM U
TOKa B IICIH C CBEPCTHUKAMU,
HOMOIIBIO peocTaTa paboraTh
UHVMBUYAJIBHO U B
rpymnme
16. | Mocaenosarennno | IocnenoBarensHoe CcopmupoBatb 3Hamb: 3aKOHBI Perynarusnsle: CaMoCTOATENLHOCTE B | JlaTYMK TOKA,
€ Coe[JUHeHue COCIMHEHUE 3HAHUA O 3aKOHAX II0CJIEOBATENBHOIO IJIAHUPOBATh CBOU NPUOOPETEeHNH HOBBIX | HATYHK
NPOBOJHUKOB. npoBogHHKOB. Cuna IOCJIEA0BATEIILHOIO COCIUHEHUS JieficTBus B 3HaHU U HATIPSIKCHUS,
JlaGopaTopHas TOKa, HAIIPSKCHUE U COCIMHEHUS IIPOBOJHUKOB. COOTBETCTBUHU C IIPaKTUYECKUX amMImepMerp
paGora Ne 7 COIIPOTUBJICHUE B IENIU U | IIPOBOJHUKOB. Ymemv: 0OBACHATD [IOCTaBJICHHOM 3a/1auei YMEHHHI JIBYXIpeJeJbHbI,
Ha OTIIEJIBHBIX e¢ HayunTs: 0COOEHHOCTH 1 YCIIOBUSIMH €¢ BOJILTMETP
y4acTKax Ipu HCCIIEI0BaTh TIOCJIEI0BATENILHOTO peanu3anyy. JABYXIpeAeJbHbIH,
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnosb3osanue
YHuBepcansHble yueOHbIe neiictus (YVY /1) o0opyroBanus
J\j'g Tema OcHoBHOE LeneBas ycraHOBKa . MeTanpeaMeTHbIE
n/m coniepKaHue OKa €IMETHBIE €3yJbTaThI:
P P pl;3yanaTLI pIe)FyJ}'I]HTI/IBHI)Ie, Jlminoctibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
MIOCJIEA0BATEIILHOM MOCTIEIOBATENBHOE COCIIMHEHUS ITo3naBarenbHbIE: pe3ucTophl,
COEIMHEHUHU. COCIIITHEHHE TIPOBOTHIKOB; OCYULIECTBIISATh HACTOYHHK MTUTAHUS,
JlaGopaTtopHas padboTa TIPOBOTHUKOB; npuMeHsTh 3akoH OMa | (uKcamio KOMILJIEKT [IPOBOJIOB,
Ne 7. «3yuenue WU3MEPATH CHTY TOKa U | IS Y9acTKa IeTd 1 nndopmanuu 06 KJIFOY
MOCJIEI0BAaTEIFHOTO HanpsOKEHUE; 3aKOHBI OKpYXarolleM MUpe ¢
COEIIMHEHUS BBIYHCTISITH II0CTIeI0BATENBHOTO MIOMOUIBIO
MIPOBOTHUKOB) COTPOTHBIICHHE COCJIMHCHUS IS unctpymenros 1 KT.
MIPOBOHHKA peleHus 3a1ay; KommyHHUKaTHBHBIE:
cobuparp OpraHU30BBIBATH
JJICKTPUYCCKYIO IICTIb U y4ebHoe
TIPOBEPATH COTPYAHUYECTBO U
AKCIIEPUMECHTAIBHO COBMECTHYIO
3aKOHOMEPHOCTH ACATCIILHOCTD C
MOCJIE0BATEIILHOIO Y4HUTEIIEM U
COCJIUHEHUS CBCPCTHUKAMMU,
paboTtath
VHMBUAYATBHO U B
rpyIe
17. | Mapamrenasnoe [TapannensHoe CdopmupoBathb 3namb: 3aKOHBI PerynstusHblie: CaMocCTOATENbHOCTh B | JIaTUHK TOKaA,
coeHEHHe COEIIHEHHE 3HAHUS 0 3aKOHAX napauieIbHOTO TJIAaHUPOBATh CBOU MPUOOPETEHUN HOBBIX | JATYHK
NMPOBOTHUKOB. npoBoHUKOB. Crina apaieasHOro COCIMHEHUS JIEHCTBUS B 3HAHWUN U HATPSIPKEH s,
JlabopaTopHas TOKa, HaNpsKeHUe U COeIMHEHUS MIPOBOJHUKOB. Y Memsb: | COOTBETCTBHHM C MPaKTUYECKUX amMnepmerp
padora Ne 8 COIIPOTUBJICHUE B LIETIK 1 | TIPOBOJHHUKOB. OOBSICHITE MTOCTABJICHHOM 3a/1auei yMeHUi JABYXNpeneabHbIi,
Ha OTJIEJIbHBIX €€ Hayuwurts: 0COOEHHOCTH U yCIIOBUAMH €€ BOJIbTMETP
y4acTKax npu UCCIIEI0BATh napajujieIbHOTO peanu3anyu. JABYXIIpeae/ibHbIH,
napajuieIbHOM napajuiesibHoe COEJIMHEHUS [To3HnaBaTenbHbIE: pe3ncTophl,
COCIIHEHHNH COEIITHEHHE TIPOBOTHUKOB; OCYIIECTBIIATh HCTOYHUK MUTAHUS,
MIPOBOIHHUKOB. MIPOBOTHHUKOB; pUMEHSTh 3aKoH OMa | (huKkcarmio KOMILJIEKT

Jlaboparopnas paboTa

HU3MEPATH CUITY TOKA U

JUIA ydacTKa Ie1u 1

nHpOpManuu 06

NPOBO/JIOB, KJIIY
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m coniepKaHue OKa €IMETHBIE €3yJbTaThI:
P P pl;3yanaTbl pIe)FyJ}'I]HTI/IBHI)Ie, Jlminoctibie
KOMMYHHMKATHUBHEIE, PESYIBTATHL
M03HABATENIbHbIE
Ne 8. «Uzyuenue HaNpsDKEHUE; 3aKOHBI OKpYXAaroIeM MUpe ¢
mapaieI-HOTO BBIYUCIIATD TapajuIeIbHOTO TTOMOIIBIO
COCIIITHEHUS COTIPOTHBIICHHE COCIMHEHUS IS nacTpymerToB U KT.
IMPOBOJHUKOB IMPOBOJHUKA peuICHuA 3a1a4; KOMMyHI/IKaTI/IBHI)Ie:
coOmparp OpTaHHU30BBIBATh
AIEKTPHYECKYIO IIeTIh B | yueOHoe
MPOBEPATH COTPYAHUYECTBO U
SKCTIEPUMEHTAIBLHO COBMECTHYIO
3aKOHOMEPHOCTH JIESITETLHOCTH C
napajieIbHOTO YUHUTEIEM U
COCIMHEHUS CBEPCTHUKAMHU;
paborath
WHIWBUIYAIBEHO U B
rpymnmne
18. | PaGoTam PaboTa 1 MoIHOCTH Cdopmuposathb 3namyp: onpeneneHue PerynsatusHslie: CaMOCTOATENBHOCTh B | JIaTUHK TOKA,
MOIIHOCTh 3JIEKTPUYECKOTO TOKA. 3HaHUI 0 paboTe U paboTHI ¥ MOIITHOCTH IUTAHUPOBATh CBOU MpHOOPETEHNH HOBBIX | AATYHK
IEKTPHIECKOTO Enuanner paboter MOIIIHOCTH 3JIEKTPUYECKOr0 TOKA; | AEUCTBUA B 3HaHUU U HATIPSIJKEH NS,
TOKa. 3aKOH ANEKTPUIECKOT0 TOKA: ANEKTPUIECKOTO TOKA, | €IUHUIBI U3MEPEHUS COOTBETCTBUHU C MIPAKTUYECKHUX amnepmerp
Jxoynst — Jlenna. | 1 Jix, 1 Breunl 3akoHe Jxoyns — paboThl ¥ MOIITHOCTH [IOCTaBJICHHOM 3a1aueid | yMEHH JIBYXIpeeJIbHbI,
JlaGopaTopHas KBTeu, equHUIIA Jlenma. AIEKTPHUYECKOTO TOKA U YCIIOBUSAMH €€ BOJILTMETP
paGora Ne 9 MOIIIHOCTH Hayunts: 00BACHATH U X puzugeckuii peanu3aiuu. JABYXIpeaebHbIi,
JNIEKTPUYECKOro TOKa: 1 | sIBIEHHE HArpeBaHHMs | CMBICI; GOPMYITy Ul [To3HaBarenpHbBIE: JIaMIIOYKa,
BT. Caérunx [IPOBO/IHHKA orpezaeneHus paboTsl OCYIIECTBIIATh HCTOYHUK NMUTAHUS,
DIIEKTPUYECKON DHEPTUH. | AIIEKTPHYCCKIM 1 MOIIIHOCTH (buxcanuio KOMILJIEKT
Harpesanne TOKOM; PacCUMTHIBATL | SJEKTPUYECKOro TOKa; | WHMOPMAIHHU 00 NMPOBO/JIOB,
MIPOBOTHUKOB 3HAYEeHUs TIPUOOPHI ISt OKPYXAIOIIeM MUPE C

AIIEKTPUYECKIM TOKOM.
3axoH Jxoyms —
Jlenna. Jlaboparopras

(huznIecKux
BEJINYMH, BXOJISIIIX B
dhopMyny pabOTHI 1

HU3MepeHus paboTEI,
(hopMyITUpPOBKY 3aKOHA
Ioxoynsa — Jlenua.

MOMOIIBIO
nHctpymentos 1 KT.
KommyHuKaTHBHEBIE:
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnosb3osanue
YHuBepcansHble yueOHbIe neiictus (YVY /1) o0opyroBanus
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m coniepKaHue OKa €/IMETHEIC €3yJIbTATHI:
P P pI;ByJIBTaTBI pIe)FyJ}'IIHTI/IBHLIe, Jlminoctibie
KOMMYHHKATHBHBIC, PESYIBTATHL
MO3HABATEIILHBIC
pabota Ne 9. MOIITHOCTH YMeTh: 00BACHATH OpraHU30BBIBATH
«3mepenue paboThI U ANEKTPUIECKOTO TOKA, | SIBICHNWE HArpEeBaHUSA yaeOHoe
MOILIHOCTH 3akoH J[xKoyis— MIPOBOTHUKA COTPYAHUYECTBO U
AIEKTPHYECKOTO TOKAY Jlenna; uccnenoBath 9JIEKTPUYECKUM TOKOM; | COBMECTHYIO
3aBUCUMOCTh paccYuTHIBAaTh JIESITETTLHOCTH C
TEeMIIepaTyphl 3HAYCHUS PU3UUCCKUX | YUUTEIEeM U
IPOBOIHUKA OT CHJIbI | BETMYUH, BXOJAIINX B | CBEPCTHHKAMH;
TOKa B HEM (dhopMyIbl pabOTHI U paboTath
MOIITHOCTH WHIWBUIYAIEHO U B
SJIEKTPUYECKOTO TOKa, | TpyIe
3akoH Jlxoyns —
Jlenua
DnekTpoMaruuTHeie siBieHus (8 4.)

19. | HocrosnnbIe [locTostHHBIC MATHUTHL. Cdopmuposathb 3namu: onpenencHue PerynstuBHbIe: Pa3putue JdemoncTpanus
MAarHUTBI. EcrecTBenHBIC 1 3HaHUS O IOCTOSIHHBIX | TIOHSATHH: CEBEPHBIA M | YYUTHIBATh BBIACICHHBIE | MO3HABATEILHOIO «H3mepeHne moJis
MarHuTHoOe moJje HCKYCCTBEHHEIC MarHUTax, FO’KHBIM MarHUTHBIE YYUTENEM OPUCHTHPHI HHTEpeca K QU3HKe. TMOCTOSTHHOTO

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

JKeJi€3a B MAarHiTHOM B3aUMOJICHCTBUE MarHUTHOM UHIOYKOHWH, COTPpYAHHUYIECCTBE C TIO3HaHUA TPUPOIbI MAarHuTHOIO I10Jif,
noJie. MarHuTHbBIE MOCTOSIHHBIX KaK B3aUMOJICHCTBYIOT | YYHUTEJIEM. TOCTOSTHH I
MoJTroCa. MarHuTOB; MMOCTOsTHHBIC MarHuThl. | [lo3HaBaTeNbHBIE: MAarHuT MO0JI0COBOI
BzanmoneiictBue ONpEeIsATh NOJI0ca Ymemov: 0OBACHATD OTIPEJICNIATH TIOHSTHS,

MarHuTOB. MarHuTHOE MTOCTOSTHHBIX B3aMMOJICHCTBHE yCTaHaBJIMBATh

moJsie. MarHuTHas MarHUTOB TIO ITOCTOSTHHBIX aHAJIOTUH;, TOHUMATh

UHAYKIHS. JInHUH HAIPABJICHUIO INHUIA | MarHUTOB; pa3IHIHsT MEXTY

MarHUTHOM MHIYKIHH.
Hanpasnenue nunuii
MarHUTHOHM MHITyKITHH.
OaHOpPOHOE MAaTHUTHOE

MarHUTHON HHAYKIMH
WM HallpaBJICHUE
BEKTOpAa MarHUT-HOMI
MHIYKLIWHU 110

aHaJU3UPOBATh U
CTPOUTH KapTUHBI
JIMHUM UHTYKIIUA
MarHUTHOTO TTOJIS

HCXOIHBIMU (haKTaMH U
TUIOTE3aMU JJIS UX
O0OBSICHEHUS,
TEOPETHICCKUMU
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnou3osane
YHuBepcansHble yueOHbIe neiictus (YVY /1) obopynosanz
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m coniepKaHue OKa €/IMETHEIC €3yJIbTaThI:
P P p123yanaTLI pIe)FyJ}'I]ﬂTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHKATHBHBIE, PesyJIpTaTEL
MO3HaBATENILHbIC
nose U3BECTHBIM IOJIIOCAM MOJIEIISIMU |
MarHuTa; CTPOUTH peaTbHBIMH 00 bEKTaMH
N300paKeHUS
MAarHUTHBIX MOJEH
TTOCTOSTHHBIX
MarHUTOB C
MIOMOIIbIO JTUHUHN
MarHUTHOH WHAYKIIUN
20. | JIaGopaTopnas JlabopaTtopHas paboTa CcopmupoBatsb 3uams: 0 PerynstusHble: CaMOCTOATENFHOCTD B | JlaTuuK
padora Ne 11. Ne 11. «Mzyuenue 3HaHMSI O MATHUTHOM | CYIIECTBOBAaHHUU IJIAHUPOBATh CBOU MPUOOPETEHUH HOBBIX | MATHHTHOIO I10JIS,
MaruutHoe noJie MarHUTHOTO TIOJIS noje 3eMIIH. MarHUTHOTO MOJIS JIEUCTBHS B 3HAHMH U TOCTOSTHHBIH
3eman MOCTOSIHHBIX MarHUTOB». | HayunTb: 3emin; 0COOEHHOCTH COOTBETCTBHH C MPAaKTHYECKHX MArHHT MOJI0COBO,
MarauTHOe 1oJie 3eMJIH. | HUCCIEHAOBATh MarHUTHOTO TIOJIS MIOCTABJICHHOM 3a/1aueil | yMeHUH JHHelKa
MarHuTHEIE TTOIFOCHI CBOWCTBa 3emin. U YCIIOBUSIMH €€ H3MepHTeIbHAs
3emin. MarHuTHele IIOCTOSTHHBIX YMeThl uccienoBaTh peanu3aluu.
aHoMaJuu. MarHuTHble MarHHMTOB; MOJIy4aTh cBOMcTBa MOCTOSHHBIX | [lo3HaBarenbHbIE:
Oypu KapTHHBI UX MarHuTOB; IOJIYYaTh OCYIIECTBIISITh
MarHUTHBIX TTOJIEH KapTHHBI UX ¢buxcanmio

MarHuTHBIX HOJIeH

nHpOopManuu 06
OKpY’KaIoIIeM MHpPE C
MOMOIIBIO
uHctpymentoB 1 KT.
KoMMyHUKaTUBHBIE:
OpraHU30BBIBATh
y4eOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C
YUUTENEM U
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnou3osane
YHuBepcansHble yueOHbIe neiictus (YVY /1) obopynosanz
J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m cozep)KaHue oKa €IMETHBIE €3yJIbTaThI:
P P pl;3yanaTbl pIe)FyJ}'IIﬂTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTEL
MIO03HABATEJIbHBIE
CBEPCTHUKAMU;
paborats
WHIUBUAYAJIbHO U B
rpynmne

21. | MarnuTHoe 1noJe OmnsIT OpcTena. CcdopmupoBatb 3namy: CUIOBYIO Perynarusnsle: YOexaEHHOCTD B JdemoHcTpanus
3JIEKTPUYECKOro B3aumMocss13b 3HAHUSA O MATHUTHOM | XapaKTepUCTHUKY YUUTBIBAaTh BBIJICJIEHHBIC | BO3MOXKHOCTH «H3mepeHue
TOKa MarHUTHBIX TOJEeH U T0JI€ BJICKTPUYECKOTO | MarHUTHOTO IOJIS; YUUTENIEM OPUEHTHUPHI MIO3HAHUSI IPUPOIBI MATHHUTHOTO MOJIsSI

JIBHKYIUXCS TOKa. OIpeIeNIEHUE MOy IS JICHCTBUS B HOBOM BOKPYr
JNEKTPUYECKHX 3apsAoB. | HayuuTh: mpoBOAWTS | MHIYKLUH MarHUTHOTO | y4eOHOM Marepuaie B NPOBOJHUKA €
MarsuTtHoe 1oJe SKCIICPUMEHTEI, T0JIST; €€ SAUHUILY COTPYIIHUYECTBE C TOKOM»: IaTYUK
MIPOBOJHHKA C TOKOM. JIOKa3BIBAIOIINE n3MepeHus. Yuems: YUHUTETIEM. MATHHUTHOTO MOJIS,
[Ipasuino OypaBunka. CyIIECTBOBAHME OIpeNENAThL [To3HaBaTenpHBIE: JBa IITATHBA,
I'unore3a Amnepa MarHuTHOTO MOJIs HarpaBJIeHHE JTUHUH OTIpEeNIeIATh OHATHS, KOMILIEKT

BOKpPYT IPOBOJHHUKA C | MAarHUTHON MHIYKLIUU YCTaHaBJIMBATh NPOBOAOB,

TOKOM; ONIPEACIATH MAarHuMTHOI'O MOJIA aHaJIOTuH; TOHUMATh HCTOYHHUK TOKA,

HanpaBJICHUC JIUHUN IIOCTOSIHHOT'O TOKA U pasiuuus Mexay KJII04

MarHuTHOM WHIYKIIUA HarmpaBJICHHUC TOKA B HUCXOJHBIMH (baKTaMI/I u

MarHUTHOTO IOJISA IIPOBOJHHUKE TI0 TAINOTE3aMHU AJIs1 UX

MOCTOSIHHOTO TOKa, npaBuITy OypaBumKa OOBSACHEHNS,

HCIOJIB3YS IPABUIIO TEOPETUUECKUMU

OypaBunka MOJIENIAMU U

peasbHBIME 00BEKTaMHU
CaetoBele sBiieHus (104.)

22. | Microunuku cBera. | [Ipsamonuneiinoe Cdopmuposathb 3nams. 3aK0H PerynstuBHsle: CaMOoCTOATENBHOCTh B | OCBETHTEND C
IIpamonuHeiinoe pactpocTpaHEeHHE CBETa. | 3HAHUS O MIPSIMOJINHEHHOTO IUTAHUPOBATH CBOU MpHOOPETEHNH HOBBIX | MCTOYHMKOM CBETA
pacupocrpanenne | OTKIOHEHHE CBETA OT HIPSIMOJIMHEWHOM pacupoCTpaHeHust JieficTBus B 3HaHU U Ha 3,5 B, ncrounuk
cBeTa. HIPSMOJIMHEHHOTO pacrpocTpaHeHHU CBETA. COOTBETCTBUH C MPAKTUYECKUX NHUTAHUS, KOMILUIEKT
JlabopaTopHasi pacupoCTpaHeHus IpU ceera. Hayuurs: Ymems: npumensTo [IOCTaBJICHHOM 3a/1aueit YMEHHHI NMPOBOAOB, LIeJIeBas

pa6ora Ne 12

MPOXO0XKJICHUH Nperpa

HCCIICA0BATh IPAMO-

3aKOH

U YCIIOBHSIMHU €€

auagparma
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m coniepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pI;ByJIbTaTbI pIe)FyJ}'I]ﬂTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHKATHBHBIE, PesyJIpTaTEL
MO3HaBATENILHbIC
OYEHb MaJIbIX pa3MepoB. | JIMHEHHOE MIPSIMOJIMHEWHOTO peanuzauu.
3aKoH MPSMOJIMHEHHOTO | PaclmpoCTpaHEeHHUE pacIpocTpaHeHus [Mo3HaBatenbHbIC:
pacnpocTpaHeHus CBeTa. | CBeTa; HaOMI0IaTh B CBeTa IIPH OOBACHEHUH | ONPEIeIsATh HOHSITHUS,
[TpumeHeHue sBICHUS nporuecce Pa3INYHbIX SBICHUIN HCIIOJIb30BaTh 3HAKOBO-
MPSAMOJIMHEHHOTO SKCIICPUMEHTAITBHOM CHUMBOJIUUECKHE
pacTpoCTpaHCHHUS CBETa | JESTEIBHOCTH; CpE/CTBa, B TOM YHUCIIE
Ha MpaKTHKE. CpaBHHBATb, MOJICTIH ¥ CXEMBI JUIsl
JlabopaTopHas pabota 0000111aTh 1 pelieHus 3aay.
Ne 12. «HabmroaeHue (hopMynHIpoBaTh KommyHuKaTHBHEIE:
MPSIMOJIMHEHHOTO BBIBOJIBI OpTraHHU30BBIBATh
pacnpocTpaHeHHs yueOHoe
CBETa» COTPYJHUYECTBO U
COBMECTHYIO
JIeSITEIIbHOCTB C
YUUTEIEM U
CBEPCTHHKA-MU;
paboTtath
WHAWBUJIYAJIbHO U B
rpyIe
23. | Orpaxenne SIBneHue oTpakeHus Ccdopmuposatb 3nams. 3aK0H PerynstusHble: CaMocCTOATeNbHOCTE B | OcBeTHTEND €
cBera. cBeTa. 3aKOH OTPAXKCHUS | 3HAHMS O 3aKOHE OTpa)KEHHs CBETA. TUIAHUPOBATh CBOM NpUOOPETEHNH HOBBIX | MCTOUHMKOM CBETA
JlabopaTopHnast csera. OOpaTUMOCTh OTpaXKEHHs CBETA. Ymempw: onuceiBaTh JEWCTBUA B 3HaHUH U Ha 3,5 B, ucTouHuk
padora Ne 13 CBETOBBIX JTy4ei. HayuunTb: SIBJICHUE OTPaKEHHS COOTBETCTBHH C MPaKTHYECKUX nUTa-HUSA,
3epkanbHOe U OKCIEPUMEHTAIBHO CBETa; CTPOUTH [IOCTABJICHHOH 3afauei yMeHUI KOMILIEKT
mddy3HOE oTpakeHne HCCIIEIOBATE ABJICHNE | OTPaKEHHBIE JTyUH U YCIIOBUSIMH €€ NPOBO/IOB, 1IIeJIeBas
cBera. JlabopaTopHas OTpaXXEHUsI CBETA; cBeTa peanu3aruu. auagparma,
pabora Ne 13. Ha0MoaaTh 1 Ilo3naBarenbHbIE: MOy UUJIHHIP,

«HBy‘ICHI/IC SIBJICHUA
OTpaXCHHUA CBETA»

HU3MEPSTH B IPOLIECCE
3KCH€pI/IMeHTaHLHOI71

OIPCACIIATDh IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-

IIAaHIIET Ha
IJIOTHOM JIMCTE C
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC) Hcnosb3osanue
YHuBepcansHble yueOHbIe neiictus (YVY /1) o0opyroBanus
J\j'g Tema OcHoBHOE IleneBas ycraHOBKa . MeTanpeaMeTHbIE
/n coepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P pI;ByJIBTaTbI pIe)FyJ}'IIHTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHKATHBHBIE, PesyJIpTaTEL
MO3HaBATENILHbIC
JIeSITENIbHOCTH; CHUMBOJIUUECKHE KPYTOBBIM
CpaBHHBATb, CpPEACTBA, B TOM YHUCIE TPaHCIIOPTUPOM
00001maTe 1 MOJCIN B CXEMBI IS
(dopmymupoBaTh pelieHus 3aaad.
BBIBOJIBI; KoMMyHUKaTHBHBIE:
MpEACTaBJIATh OpraHn30BbIBATH
pe3yIbTaThl ydaebHOe
n3MepeHuil B Bujie COTPYAHHYECTBO U
TalIMIl COBMECTHYIO
JEATEeIBHOCTD C
YUYHUTENIEM H
CBEPCTHHKA-MU;
pabotath
WHAWBUIYAJIbHO U B
rpyIIe
24. | Tpenomnenune SIBneHune npenomIeHus Ccdopmuposatb 3namo. 3akoH [To3HaBarenbHbIE: CamocrosrtenbHOocTh B | OCBETHTEID €
cBeTa. cBeta. COOTHOLICHUS 3HaHMS O 3aKOHE HPEJIOMIICHHS CBETA. OTIPEJICTISITh TIOHSTHS, NpUOOpPETEHUH HOBBIX | MCTOYHHUKOM CBETa
JlaGopaTopHast MEXy YIJIaMu NaJieHnsT | MPEIOMIICHUS CBETa. Ymemuw: onuceiBaTh UCIIONB30BaTh 3HAKOBO- | 3HAHWMH U Ha 3,5 B, uctounuk

pabota Ne 14

U TIPETIOMJICHHSL.
Onruueckas mIOTHOCTh
cpensl. [lepexon cBera
N3 CPEbl OITHICCKU
GoJiee TUIOTHOH B cpey
OITHYECKU MEHEe

mwioTHy. JlabopaTopHast

pabota Ne 14,
«3y4eHue sBICHUS
MPEIOMIICHHS CBETa»

HayunTs:
uccie0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
MOJYMHSETCS SIBJICHUE
MPEJIOMJICHHSI CBETa
(cooTHOMIIEHNE YTIIOB
najgeHus 1
MPEJIOMIICHUS);
Ha0JIrOHaTh U
M3MepsTh B Mpoliecce

SBJICHHE TIPEIOMIICHUS
CBETa; CTPOUTH
MIPEIOMIICHHBIE JIy4n
CBETa

CHMBOJIMYCCKHEC

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

NHUTaHMS1, KOMILJIEKT
IPOBOJIOB, LIeNeBas
madparma,
TIOTYLIMIIMHAD,
TUIAHIIET Ha
IJIOTHOM JIMCTE C
KPYT'OBBIM
TPaHCIIOPTUPOM
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBbI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ ®I'OC)

YHuBepcansHble yueOHbIe neiictus (YVY /1)

Wcnonp3oBanue
00opyIoBaHUs

J\/fg Tema OCHOBHOE [leneBas ycraHOBKa - MeranpeameTHbie
n/m coJepKaHue OKa €IMETHBIC €3yJIbTaThI:
P P p123yanaTbl pIe)FyJ}'IIﬂTI/IBHI)Ie, Jl4HOCTHEIC
KOMMYHHUKATUBHBIE, PesyJIpTaTEL
MIO03HABATEJIbHBIE
SKCTIEPUMEHTAIBHOMN yUUTENIeM U
JIESTEIbHOCTH; CBEPCTHUKAMU;
CpaBHHBATb, paborath
00001maTe 1 WHIUBUAYATbHO U B
dhopMyaHpoBaTh TpyTIe
BBIBOJIBI;
MIPEJCTaBIATh
pe3yIbTaThl
HU3MEpEHUNl B BUJIE
Ta0IMI
25. | dopMyna JIUH3EL ®dopmyna TUH3ETF. Hayuuts: usmepsats Ymems: cobupatp PerynarusHsle: CaMocToaTensHOCTh B | OCBETHUTENb C
YBenuueHne JIMH3GL. | YBEIWYeHHUE JINH3BI. (oxycHoe YCTaHOBKY TIO IUTAHUPOBATH CBOU MprOOPETEHNH HOBBIX | MCTOYHUKOM CBETa
JlabopaTopHas JlaboparopHast paboTa paccTosHue U ONMCAHUIO U JIeficTBUS B 3HaHUU U Ha 3,5 B, ucrounuk

paborta Ne 15

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

ONTHYECKYIO CHITY
cobuparonieit JINH3bI,
HaOII01aTh, U3MEPSTH
1 00001aTh B
polLecce KC-
NepUMEHTaIbHON
JIeSITEIIbHOCTH;
MIPEICTaBIATh
pe3yabTaThl
U3MEpPEHuil B BUsie
TaOJIHIL;

OnpenenaThb
BEJINYMHBI, BXOJISIIHE
B (OpMYITy THH3BI

MIPOBOUTD
HaOIFOICHUS
U300paXKeHUH,
HOJ'Iy‘-IaeMI)IX HpI/I
IOMOIIY JIMH3bI,
00BIICHATE
MOJTyYeHHbIE
Pe3yIbTaTHI

COOTBETCTBUH C
IOCTaBJIEHHOM 3agauei
U YCIIOBUSIMU €€
peanu3aiy.
KommyHHMKaTHBHEIE:
OpraHHU30BBIBAaTh
yaebHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETBHOCTD C
YUUTENEM U
CBEPCTHUKAMH;
paboraTh
WHIWBUIYAJIBHO U B
rpyrmme

MPAKTUYECKUX
yMeHUi

MUTAHMSI, KOMIUIEKT
MIPOBOJIOB, TIEJICBAas
madparma, SKpaH
CTaJIbHOM,
HaIpaBJIsoNIas ¢
HU3MEPUTENBHON
IIKaJIOH,
coOuparomye JIMH3HI,
pacceuBaroias
JIMH3a, CIIaiI
«Mogenb nmpeameTa
B peiitepe
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9 kiacc
[Inanupyemsble pe3yabpTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MIPOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorsercTBur ¢ @I'OC) Hcnosb3osanue
= o0opynoBaHus
Yuusepcanbubie yueonsie neiicteust (YY)
No Tema OcHOBHOE LleneBas ycraHOBKa MertanpeameTHble
n/n coJiepaKaHue ypoka IIpenmeTHble pe3yNbTaThL: TIHYHOCTHEIC
pe3yNbTaThI PErYISITUBHBIE, O —
KOMMYHUKATHBHBIE,
NI03HABATENbHBIE
3aKOHBI B3aUMOICHCTBUS U ABIKEHMS Tell (34 d.)

1. PaBHOyckopeHHOE PaBHOYCcKOpEeHHOE Cdhopmuporatb 3HaTh: OnpeeIcHHe PerynstuBHsle: PazButne HlraTtus
JABUKEHHE. JIBUKECHHE. Y CKOPEHUE. 3HaHUS O PaBHOYCKOPEHHOTO YUUTHIBATh BBIJICIICHHbIC [I03HABATEIBHOTO JIa60paTOpPHBIi,
Yckopenne. Dopmyna nis IPSMOJIMHEHHOM MIPSIMOJINHEHHOTO YUUTENIEM OPUEHTHUPHI uHTEepeca K pU3uKe MexXaHu4YecKasi

JlaGopaTopHas BBIYHCIICHUS YCKOPEHUSI. PaBHOYCKOPEHHOM JBIDKEHUS, YCKOPEHHS, JIeHcTBUS B HOBOM cKaMbsl, Opycok
pa6ora Ne 1 Enunauue! yckopeHusl. JBUXKEHUH, (U3HYECKUI CMBICIT y4eOHOM MaTepHale B JepeBsIHHBII,
VYckopenne — YCKOPEHHUHU. €IMHUIL] U3MEPEHUS COTPYAHUYECTBE C 3JIEKTPOHHBII
BEeKTOpHAas (pU3NIecKas Hayuuts: YCKOPEHHUSL. YUUTENEM. CeKYHaoOMep ¢
BenmunHa. Pacuér paccuMThIBaTh YMeThb: NpUBOIUTH Ilo3HaBarenbHbIE: JaTYHKAMH,
CKOpOCTHU YCKOpPEHHUE Tea Ipu TIPUMEPBI ONpPENENATh MOHATHS, MarHuTOynpasJisieM
PaBHOYCKOPEHHOT'O PaBHOYCKOPEHHOM MPSIMOJIMHEHHOTO HCTIONB30BaTh 3HAKOBO- ble TePKOHOBbIE
MIPSIMOJINHEHHOTO MPSIMOJIIMHEHHOM PaBHOYCKOPEHHOTO CUMBOJINYECKUE AaTYMKH
JIBUKCHHUS. JIBUKEHUH, JIBIDKEHUS, CpeICTBa, B TOM YHCIE CceKyH/JoMepa
JlabopaTopnas paboTa UCIIOJb3Ys OTIpEIeNIATh MOAYNb U MOJIEJIN ¥ CXEMBI JJIS
Ne 1. «3yuenue AQHAIUTUYECKUN U HaIpaBJICHUE BEKTOpa peuieHus 3anaqd
PaBHOYCKOPEHHOTO rpadudeckuit YCKOPEHHUs
MPSIMOJIMHEITHOTO METOJBI; CTPOUTb,
JIBHYKEHUSI 4YUTaTh U
aHAJIM3UPOBATh
rpaduku
3aBUCUMOCTH
CKOpPOCTH U
YCKOPEHHUS OT
BpEeMEHHU
JlaboparopHast OTHoIleHue MyTeH, Hayuuts: usmepsats YMeTs: onpenensiTh PerynstuBHsle: CaMOCTOSATENBHOCTD B [Iratus
pabora Ne 2 IIPOXOJUMBIX TEJIOM 3a YCKOpPEHUE Teja IpU YCKOpEHUe IJIAHUPOBATh CBOU nproOpeTEHNH HOBBIX mabopaTOPHBIH,
MOCTIeIOBATENbHBIC ero PaBHOYCKOPEHHOTO JercTBUA B 3HaHUH U MeXaHU4YecKas
paBHBIE TPOMEKYTKH PaBHOYCKOPEHHOM JIBIDKEHUS TIPU COOTBETCTBHUH C MPaKTHIECKUX CKaMbs, OpyCcOK
BpemeHH. JlabopaTopHas MPSMOJIMHETHOM TIOMOIIY CEKYHJOMEpPa | TOCTaBJICHHOM 3aja4eit YMEHHHI JIepEBSIHHBIN,
pabora Ne 2. JBUKCHUH U TUHENKU; U YCIIOBHSIMHU €€ SIEKTPOHHBII
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ @I'OC) Hcnosb3osanue
" 00opyIoBaHUs
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIHMHOCTHEIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
«HccnenoBanue 3aIMChIBATh peanu3amuu. CEKYHJIOMEp C
PaBHOYCKOPEHHOTO MOJTYYSHHBIN KoMmMmyHHUKaTHBHBIE: JATYUKaAMH,
NPSIMOJIMHEWHOTO pe3ynbTaT B BUIE OpTaHHU30BHIBATH MarHMTOYIpPaBIISIEMbI
JBIDKCHUS TaOJIHIIBL; yueOHOe € TepKOHOBBIC
(hopMynrpoBaTh COTPYAHUYECTBO U JaTINKA
BBIBOJI O BHITIOJTHEHHOH COBMECTHYIO CeKyHIOMepa
pabore u JIESITeTIBHOCTH C
aHAIM3UPOBATH YUUTENEM U
MOJTy4CHHBIE CBEPCTHUKAMU;
pe3ynbTaThl paboTtats
WHIMBHIYAJIBHO U B
rpyIme
3. JBu:KeHUe Tes1a JIBrxeHue tena npu HayunTs: 3HAaTh: IOHATHE PerynsatuBHslie: CaMocCTOATETFHOCTD B ®poHTalbHAS
NOJ AelCTBUEM JIEHICTBUY CUJIBI TPEHMUSL. HCCIIEI0BATH paBHOAEHCTBYIOUIEH YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHNH HOBBIX nmabopaTopHas
HECKOJIbKHX CHJIL. TopMO3HOM IyTh. 3aBUCUMOCTb CUJIBI CUJIBI, CUJIbI TPCHHUS. YUUTEIEM OPUEHTUPBI 3HAHUU U pabora Ne 1
®dpoHTaIbHBbIE JIBrKeHUe CBSI3aHHBIX TPEHHS CKOJIBXKEHUsI | YMeTb: peniarh 3a1a4u JIEWCTBHS B HOBOM MPaKTHYEe "CKUX «13y4enue
JaGoparopHbie TeJI B BEPTUKAILHON OT IIJIOIIA/IU CO- Ha JIBIDKCHHUE Telna 1oJ| | y4eOHOM Mmarepuale B YMEeHHH JBIDKCHUS TeJia TIpH
padoThI TUIOCKOCTH. [IBIKEHNE | TIPUKOCHOBEHUS TEJ U JeHCTBHEM COTPYTHUYIECTBE C JIECTBUN CHIIBI
CBSI3aHHBIX TeEJ B CHJIBI HOPMAJIbHOTO HECKOJIBKUX CHII yUUTEIEM. TPEHHS»:
TOPHU30HTAIILHOM JIaBJICHUS; IPUMEHSTh [To3HaBarenbHbIE: JIepeBSIHHBIA OPYCOK,
TUTOCKOCTH. MOJTyYCHHBIE 3HAHMS OTIPEIETISTh TIOHATHS, Habop rpy30B,
®ponTanbHas K PeIIeHHMIO 3a/1a4 WCTIONIb30BaTh 3HAKOBO- MeXaHW4ecKast
nabopatopHast pabota Ne CUMBOJINTYECKUE CKaMBbsI,
1. «3yueHune NBWKEHUS CpeACTBa, B TOM YHCIIE JUHAMOMETD.
TEJa 1nmpu HeﬁCTBHH CHIJIBI MOICIN U CXEMBI, IJIA @pOHTaJ'[LHaﬂ
TpeHus». OpoHTaIbHAsS pemeHns 3aga4q nmabopaTopHas
naboparopnas padora Ne WCTIOJIb30BaTh 3HAKOBO- pabota Ne 2
2. «3y4eHue IBIKCHUS CHMBOJIYECKHE «U3yaenne
CBSI3aHHBIX TEJ» CPE/ICTBA, B TOM YHCIIC JIBIDKCHUS
MOJIEIIH ¥ CXEMBI, JUIs CBSI3aHHBIX TEI:
pereHus 3ana4y LITATHB
712a00paTOPHBIH,




[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ @I'OC) Hcnosb3osanue
" 00opyIoBaHUs
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coniepKaHue ypoxa [IpenmerHsIe pE3yIbTATHI: TIHMHOCTHEIC
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MO3HaBATENILHbIC
MeXaHU4ecKast
CKaMbsl, OpycoK
JIePEBSIHHBIH,
3JIEKTPOHHBII
CEeKyHI0Mep ¢
JATYHKAMH,
MArHHTOYNPAaBJIsgeM
ple TePKOHOBBIE
JATYUKH
CeKyHI0Mepa,
Habop rpy3oB, 0J0K
HEIOJBUKHBIN, HUTh
MexaHu4ueckue KojaeOanus u BoHbI. 3ByK (16 u)
4., KonebarensHoe KonebarenbHoe Cdopmuposats 3HaTh: OnpeeICHIe PerynstuBHbie: CaMOCTOSATENBHOCTD B Hemoncrpanuu
neuxenue. [lepuon nBemkenue. Konebanus 3HAHMS O K0J1eO6aTeNbHOTO YUUTHIBATh BBIJICNICHHBIE | MPHOOPETEHNH HOBBIX «Konebanns
KoJsieOaHui IIapHKa, TO0JIBEIICHHOTO KoJie0aTebHOM JIBHIKECHUSL, €T0 YUUTEIEM OPUEHTHPBI 3HaHUH U HUTSTHOTO MasiTHHKA
MasiTHUKA Ha uutd. Konebanus JIBIYKCHUH U €T0 MPUYHHBI, TTAPAMETPHI JICHCTBUS B HOBOM MPaKTUYECKUX U CBOOO/THBIC
MPY>KAHHOTO MasiTHHKA. XapaKTePUCTUKAX. KOJIEOATENEHOTO y4eOHOM MaTepuale B yMEHHI KoslebaHus rpy3a Ha
XapakTepucTuku Hayuutb: 00BSICHATH JIBIDKCHUS, €IHHUTIBI COTPYAHHUYECTBE C MPYKAHE:
KOJICOATEITBHOTO mporiecc KoJeOaHui M3MEpEHUs YUUTENEM. KOMIIBIOTEP, AATUHK
JIBIDKCHUS: CMEIIICHHE, MAasiTHHKA; (pU3NIECKUX BEIUYHH, [lo3HaBaTenbHEIE: YCKOpEeHHS,
aMIUTUTYAA, TIEPUOI, HCCIIEIOBaTh XapaKTepU3YIOIINX OTIpEeNIeIATh OHATHS, HHTEPaKTHBHAS
4acToTa KoJcOaHHIA. 3aBUCHMOCTb IT€pUOJIa KosebaTensHOe WCIIOJIb30BaTh 3HAKOBO- JIOCKA MJIM 3KPaH C
EnuHUIEB 5THX BeIWMYUH. | KoleOaHWH MasTHUKA JIBIDKEHHE. CHMBOJIHYECKHE MPOEKTOPOM ISt

CBsI3b 4YaCTOTEI U

OT €ro IJIMHBbI 1

YMeTh: onpenensaTh

Cp€acTtBa, B TOM YHCJIC

neproia KojaeoaHmii™*, AMILTUTY IbI MIEPUO.T ¥ YaCTOTY MOJIEJIA ¥ CXEMBI IS rpa)uKoB, ITATHB C
MatemaTHueCcKuid KoJeOaHui; KoJnebaHui pelIeHus 3a1a4q KpETexoM, Habop
MasTHUK. [Tepros BBIUHCIIATH MPY>KUH pa3HOU

KoJeOaHui BEJIMYMHBI, XKECTKOCTH, HAOOP
MaTEeMaTUIECKOTO U XapaKTePU3YIOIIUEC rpy3os o 100 r rpy3
MPYKHUHHOT'O MasSITHUKOB KoJie0aTeNnpHOe C KPIOYKOM, JICTKas 1
JIBIDKCHUE HE pacTsHKUMasi HUTh,

JACEMOHCTpaluun
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[TraHupyeMbIe pe3ysIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ @I'OC) Hcnosb3osanue
" 00opyIoBaHUs
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coniepKaHue ypoxa [IpenmerHsIe pE3yIbTATHI: TIHMHOCTHEIC
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
pyJeTka
5. | Maremaruueckuii u MexaHuueckue Cdhopmuposatb 3HAaTh: OMpe/CcIICHIE PerynstusHsie: CaMOCTOSATETLHOCTD B JemoHcTpannu
IPYKUHHBIA KoJleOaHus. 3HaHUA O K0JIe0aTeNbHOTO YUUTHIBATh BBIACICHHBIE | MPUOOPETEHUH HOBBIX «Konebanns
MasITHUKH KonebarenpHast KoJIe0aTeIbHOM JIBIOKEHUSI; 4TO COOOM YUUTEIIEM OPUCHTHPHI 3HaHUH U HUTSHOTO MasTHUKA
cucrema. JIBIDKCHUH, MPEICTaBIIIOT JIEHCTBUS B HOBOM TIPAKTHICCKIX U cBOOO/IHBIE
MareMaTH4YeCcKHiA MaTeMaTHIECKOM U MaTeMaTHIeCKUH ya4eOHOM MaTepuale B YMEHHH KoJyiebaHus rpy3a Ha
MasTHHK. Konebanus MIPYKHHHOM MasITHHK, TIPYKITHHBIH COTPYAHUYECTBE C TPY)KUHE»: TaTUUK
MaTeMaTHIECKOTO MasTHUKax. Hayuute: | MasTHUK, CBOOOJHEIC YAUTENEM. YCKOPEHUS, ITATHB C
MasTHuKa. CBOOOJHBIE | OOBICHATH KOJeOAHUS KojieOaHus, [To3naBaTenbHBIE: KpETe)oM, Habop
KosreO6anus. CMereHne u MAasTHHUKA; TapMOHHUYECKUE OTIPENIeNIATE TTOHATHA, IPy30B, HUTh, HAOOD
aMIUTUTY/Aa KoJeOaHHH. aHAJIU3UPOBATh KoJIeOaHus; co3JiaBaTh 0000IIEHHS, IPYKUH
IIpyXuHHBIIA MasTHUK. yCHOBUA ONpEeIeIeHUs YCTaHaBJIMBATh
KOHe6aHI/I$[ IMPY>XUHHOT'O BO3HUKHOBCHHA CMCUICHUA U aHaJIOrun
MasgTHHUKA. CBO6OI[HI)IX AMILUIATY bl
I'apmonnueckue KoJieOaHuit KoJIeOaHui.
KoJIeOaHuUs MaTeMaTHIECKOTO U YMeTh: 00BSICHSTH
MIPYKHHHOTO YCTaHOBIICHHS
MasiTHUKOB KoJIeOaHu |
MPY>KUHHOTO H
MaTeMaTHIECKOTO
MasTHUKOB, IPUYUHY
3aTyXaHus KoJieOaHuii
JladopaTopHas 3aBUCUMOCTH MEpHOJa Hayuuts: YMeTh: cobupartb PerynstuBHbIe: CaMOCTOSATENBHOCTD B JladopaTopHas
padora Ne 4 koJjebaHui HCCIIeIOBATh YCTaHOBKY TIO TJIAHUPOBATh CBOU nproOpeTeHNH HOBBIX | padora «A3yuyeHue
MaTEeMaTHYECKOTO 3aBHCHUMOCTb [IEPUO/IA | OIMMCAHHIO; IPOBOIUTH JeHCTBUS B 3HaHUH U KoJ1e0aHuii rpy3a
MasiTHUKA OT AJIUHBI KOHe6aHHﬁ MasTHHUKA Ha6J'II~O)IeHI/IH COOTBETCTBUHU C MPaKTUICCKUX HA MPY/KAHE»:
HUTH, HE3aBHCUMOCTh OT €ro JUIHHBI U KOJIeOaHUH; M3MEPATh | IOCTABICHHOH 3amaueit YMECHHI KOMIBIOTEP,
OT aMILTUTYAbI AMILTUTY B MIEPUOJT ¥ YaCTOTY U YCIIOBUSIMH €€ JATYAK YCKOPEHHs],
KOJICOAHUH B MacChl KOJIeOaHUM; KoJIeOaHU peanu3arim. HITATHB €
rpy3a. 3aBUCUMOCTh HCCIIEIOBATh MaTEeMAaTHYECKOTO U [To3HaBaTenbHBIC: Kpemne:koM, Hadop
repro/ia KoeOaHui 3aBHCUMOCTh MPY>KUHHOTO OCYILECTBIISATh NMPYKUH Pa3HOi
MIPY>KHHHOTO nepro/ia KonebaHuii MasiTHHKOB; (duKcanuro JKECTKOCTH, HA0OP
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

MOATOTOBKE CO-

ONIPEACIIATD IIOHATHA,

IIPOrpaMMbI OCHOBHOTO o01miero oopasosanust (B coorsercTBrr ¢ PI'OC) Hcnou3osane
" 00opyIoBaHUs
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIH9HOCTHBIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
MasiTHUKA OT KECTKOCTH MPYKUHHOTO OOBSICHATH uHpOpManuu 00 rpy3oB 1o 100 r.
MIPY>KHHBI ¥ MacChI MasTHUKA MOJTy4eHHBIE OKpY’KaloIIeM MHUpPE C JlabopaTtopHas
rpy3a 1 He3aBUCUMOCTh OT MaccChl Ipy3a u pe3yIbTaThl MOMOIIBIO pabora «3yuenue
OT aMIUTUTY/IbI JKECTKOCTH HWHCTPYMEHTOB KosieOaHuiH
KoJIeOaHUH. MIPY>KUHBI HUKT. HUTSIHOTO
JlabopaTtopHas paboTa KomMyHuKaTHBHBIE: MasiTHHKa»:
Ne 4. «M3yqenue OpTaHU30BHIBATH KOMITBIOTEP, JaTIHK
KoneOaHni yueOHOe YCKOPEHHS, TPY3 C
MaTeMaTHYECKOTO COTPYJHUYECTBO KPIOUKOM, JICTKast 1
Y MIPY>KUHHOTO U COBMECTHYIO HepacTsDKUMast
MasiITHUKOB) JIeSTEeILHOCTD C HUTb, pyJIeTKa
yuuTeneM
U CBEPCTHUKAMU;
pabotath
WHJIMBHYaJIbHO
U B rpyIIe
7. 3Byk. UcTouHuKH HcTounnku 3ByKa. CdopmupoBats 3HaTh: HCTOYHUKOM PerynarusHsie: PazButne JdeMoncTpaums
3ByKa YacToTa 3ByKOBBIX 3HaHMS O 3BYKE. 3ByKa SIBJISICTCS JTF000€ | YUHTHIBATh BBIJICIICHHBIC MI03HABATEIHFHOTO «3BYyKOBBIE
konebauunii. ["onocoBoit HayunTs: TEJ0, COBEpILAroIIee YUUTEIEM OPUEHTHPHI HHTEpeca K GU3HKe BOJIHBI»:
ammapar 4yejoBeka aHAJM3UPOBATH KonebaHus ¢ JIEHCTBUS B HOBOM KOMIIBIOTEP,
YCTPOWUCTBO 4acTOTaMH 3BYKOBOTO y4eOHOM MaTepuae B NMPHCTABKA-
TOJIOCOBOTO ammapara | IHana3oHa; JUana3oH COTPYAHUYECTBE C ocuuiiorpad,
YenoBeKa; paboTaTh ¢ 9acTOT 3BYKOBBIX YUUTENeM. WHTEePaKTHBHAS
nHpOpManuel mpu KoneOaHni Ilo3HaBarenbHbIE:

MPOEKTOPOM /LISt

o01eHns UCIIOIb30BaTh 3HAKOBO- JAeMOHCTpaIuu
CHMBOJIYECKHE rpadukos,
CPE/ICTBA, B TOM YHCIIC 3BYKOBOW
MOJIETIH ¥ CXEMBI JUIsl reHeparop,
peleHus 3a1a4 e¢ AUHAMUK

peanu3alum. HU3K0YACTOTHBII
Ha NMOACTaBKe,

JAO0CKA UJIM IKPaH C
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMbI OCHOBHOTO o01miero oopasosanust (B coorsercTBrr ¢ PI'OC) Hcnou3osane
= obopynoBaHus
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coJepKaHue ypoka [TpeameTHbIe pe3yNbTaThL: TIH9HOCTHBIC
PE3yNbTaThI peryJIsTUBHBIE,
PE3YNBTATHI
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
MHKPO(dOH,
KaMepToH Ha
Pe30HATOPHOM
SIIAKE
OnekrpomaruutHoe moie (24 4.)
8. SIBeHue OmnsiTel @apajes. CdhopmupoBatb 3HaTh: ONpeleIcHHE PerynsatuBHsie: YOexaeHHOCTD B JemoHcTpanus
371eKTPOMATHUTHO SIBnenune 3HaHU O SIBICHUH TIOHATHH: YUUTHIBATH BBIICICHHbIC BO3MOXKHOCTH «SIByIeHne
i MHAYKIUH. 3JIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM 3JIeKTPOMarHUTHas YUUTENIEM OPUEHTHUPHI TIO3HAHUS IPUPOIBI 3J1eKTPOMATHUTHOI
MarauTHbIi HHIYKLIUH. WHTyKLIWH, WHTYKLUSL, JICUCTBHS B HOBOM HHIYKIHI»
MOTOK WHIyKINOHHBIA TOK. MarHUTHOM IIOTOKE. WHTYKIMOHHBIH TOK; yueOHOM MaTepHale B AATYNK
MarHuTHBIH TOTOK. Hayuuts: (hopMysTy MAarHUTHOT'O COTPYAHUYECTBE C HaNPsIKeHHs],
Enunnma MaraHuTHOTO aHAJM3UPOBATh MOTOKa; yUuTeNneM. COJICHOU,
noroka. 'enepaTop SIBJICHUE (hyHIaMeHTaIbHBIE Ilo3HaBaTenbHbIE: MOCTOSIHHbIH
MIOCTOSTHHOTO TOKa 3JEKTPOMArHUTHOM (U3HUECKHE OTBITHI OTIPEAEIATh MTOHATHS, M0JIOCOBO¥ MATHHT,
WHIYKIUH, OOBSCHAT Dapanes. co3/1aBaTh 0000IIEHMS; TpyOKka IIBX,
YCTPOMUCTBO H YMeTh: 00BSICHAT MOHUMATb Pa3INYHs KOMILTEKT
TIPUHINT JeHCTBUSA SIBTICHUE MEXXIY UCXOTHBIMU NPOBO/IOB
reHepaTopa JIEKTPOMarHUTHOM (akTaMu ¥ TUIIOTE3aMH
MOCTOSTHHOTO TOKa WHTyKIINY; JUIsl X OOBSICHEHNS,
OTIpeNieNaTh TEOPETUIECCKUMU
HEHU3BECTHBIC MOJIEJIIMHU U
BEJIMYMHEI, BXOIAIINE | PeabHBIMH OOBEKTaMHU
B hopmymy
MarHUTHOTO MTOTOKA
9. IlepemenHbIit TlepemenHbIi Cdopmuposathb 3HaTh: ONpeeICHIe PerynstuBHsle: YO6exxI€HHOCTD B JdemoncTpanust
3J1eKTpHYecKHii AIIEKTPUUIECKHUNA TOK. 3HaHUS O MIEPEMEHHOTO YYUTHIBATh BBIJCIICHHbIC BO3MOKHOCTH «H3mepenne
TOK Iepronuueckue HNEePEMEHHOM 3JEKTPUUYECKOT0 TOKa; YUUTENEM OPUEHTHPBI MO3HAHUS IPUPOABI XapaKTEePUCTHK
HU3MEHEHHUS CUJIBl TOKA M | 3JIEKTPUYECKOM TOKE. YCTPOMCTBO U JIelicTBUSL B HOBOM NnepeMeHHOr o
HaIpsKEHUs Hayunrs: HabmogaTh MPUHINI AEHCTBUSL yueOHOM MaTepHaie B TOKa»:
MIEPEMEHHOTO MOJy4eHNE reHeparopa COTPYIHUYECTBE C ABYXKaHaJbHas
INEKTPUYECKOro TOKA. IIEPEMEHHOTO TOKa MEPEMEHHOTO TOKA. YUUTENEM. MPUCTABKA-
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[Tnanupyemsble pe3ysbpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON

Hcnonws3zoBanue
IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBercTBur ¢ @I'OC)
" 00opyIoBaHUs
YHuBepcansHble yaeOHbIe neiicteus (YVY /)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeameTHble
n/m coniepKaHue OKa [IpenmerHsIe €3yJIbTATHI:
p P P pesy JInunocTHBIE
pe3yIbTATHI PETyIATHBHEIC,
pe3yIBTATHI
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
I'padux 3aBuCHMOCTH MIPY BPAICHUH PAMKH YMeTh: 00BACHATH ITo3HaBatenpHbIC: ocuiiorpad,
CHJIBI TICPEMEHHOTO TOKa B MarHUTHOM TI0JIC; YCTPOMCTBO U OMPENIENIATh MOHITHS, 3BYKOBOW
ot BpeMeHu. Yacrora OITHCHIBATH MIPUHLIMIL ICHCTBUSA co31aBaTh 0000LIeHNS, reHepartop, Hadop
MIEPEMEHHOTO TOKA. YCTPOUCTBO U TeHeparopa yCTaHaBJIMBaTh NPOBOJI0B
AMIUHTYTHOE | TIPUHITUIT JeHCTBUS MIEPEMEHHOTO TOKa aHAJIOTHH

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

reHepaTopa
MIEPEMEHHOTO TOKa
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