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MHNOACHUTEJIBHASA 3ATINCKA

Copepxanne Ilporpammbl HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOW TIpamMOTHOCTU
YUAIIMXCSl W OpPraHM3aluIi0 H3y4eHHs (UMK Ha JEATETbHOCTHOM OCHOBE. B HeW yuuThIBaroTCA
BO3MOKHOCTH TpeameTa B peanusanuu TpeboBannii @I'OC OOO k IUIaHUPYEMBIM JHUYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOyuYeHHUs, a TaKKe MEXKIPEAMETHbIC CBSI3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOro oOmiero oOpas3oBaHus. B mporpamme omnpenensrorcs
OCHOBHBIC IIeNTM HU3yueHHUs (U3MKM HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOCHHUSA Kypca (M3HMKHU: JIMYHOCTHBIC, METalpeJAMETHbIe, MpeaMeTHble (Ha 06a3oBOM
ypoBHe). [Iporpamma ycTaHaBiIMBaeT pacHpeesieHHe yueOHOro Marepuana mo rojaaM obOydeHus (1o
KJlaccaMm), IpeajaraeT MPUMEPHYIO IOCJIEI0BAaTENbHOCTh H3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA MPEIMETHOTO COACPKAHUS M yUETE BO3PACTHBIX OCOOCHHOCTEH yUaluxcs, a TakyKe MIPUMEPHOE
TeMaTHU4eCKOe IUIAHUPOBAHKE C YKa3aHHEM KOJIMYEeCTBA YaCOB HA U3yUEHUE KaX 0! TeMbl U IPUMEPHOI
XapaKTepUCTUKONH Y4eOHOW JAEATENbHOCTH YYAlIUXCs, PEaTM3yeMOW TMpH HW3YYEHHUH OTHUX TEM.
[Tporpamma MOXeT OBITh HCHOJNBb30BaHA YUUTENSIMH KaK OCHOBA JUIS COCTAaBIICHHS CBOMX PaOOYHMX
nporpamMM. [Ipu paszpabotke pabodyeil mporpaMmbl B TEMaTHYECKOM IMJIAHHUPOBAHUM JOJDKHBI OBITH
YYTEHBl BO3MOXXHOCTHU HCIIOJI30BaHUSI dSJEKTPOHHBIX (LM(PPOBBIX) 00pa3oBaTEIbHBIX PECYpPCOB,
SBJIAIOIIMXCSL y4EOHO-METOJUYECKMMH MaTepuanaMy (MyJbTUMEIUIHBIE IPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKHU U 3aJJaYHUKH, SJICKTPOHHBIE OMOIIMOTEKH, BUPTyaJbHbIE TaO0OPAaTOPHH, UTPOBBHIE MPOTPAMMBI,
KOJUIEKIIMU IIU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIUX IUAAKTHUECKHE BO3MOXKHOCTHU
UKT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 0Opa3zoBanuu. Pabouas mporpamma He
CKOBBIBA€T TBOPYECKYI0 HHHUIIMATUBY Yy4YUTENEH U TPEJOCTaBISET BO3MOXHOCTU MJIA pealu3aluu
Pa3IMYHBIX METOAMYECKUX MOIXO0/I0B K MPENo1aBaHuI0 (PU3HUKH IPU YCIOBUU COXPAaHEHHS 0053aTeNbHOM
4acTU CoJiepKaHus Kypcea.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJMETA «®PU3UKA»

Kypc ¢puznku — cucremooOpasyronuil A1 €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, TOCKOJIBKY
¢u3nyeckue 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUM, H3yyaeMbIX XHMHEH, OHoJorue,
acTpoHoMuerd W (usnyeckoi reorpadueit. Ousznka — 3TO MPEIAMET, KOTOPHIH HE TOJBKO BHOCHUT
OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KAPTUHY MHUpPa, HO ¥ IPEOCTaBIsET Haubosee sicHble 00pa3iibl
NPUMEHEHHUs] Hay4yHOro METOoJla MO3HaHus, T. €. crnocola MOJy4yeHHs JTOCTOBEPHBIX 3HAHUM O Mupe.
Haxonen, ¢u3nka — 3T0 npeaMeT, KOTOPbI HapsAay C JPYTMMHU €CTECTBEHHO-HAayYHBIMU MpeIMEeTaMU
JOJDKEH J1aTh IIKOJIbHUKAM Ipe/ICTaBiIeHHe 00 YBJIEKaTEIbHOCTH HAyYHOTO MCCIEIOBAaHUS U PagOCTH
CaMOCTOSITENTLHOIO OTKPBITHSI HOBOTrO 3HaHUs. OfHA M3 TJaBHBIX 33734 (PU3HYECKOro 0Opa3oBaHUs B
CTPYKType 00Iero obpa3oBaHMsl COCTOUT B (OPMHPOBAHHUU €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH WU
MHTEpeca K HayKe Y OCHOBHOW Macchl 00y4aronuxcs, KOTOpbIe B JAajbHEHIIEeM OyAyT 3aHSIThl B CaMbIX
pazHooOpa3HbIX cdepax nesTenbHocTH. Ho He MeHee BakHOM 3ajmaueil SBISETCSl BBISBICHHE U
MOJrOTOBKA TANAHTIMBBIX MOJOJBIX JIIOJEH s TNpOJOJDKEHUs o00pa3oBaHHsS M JajbHEHIIeH
npodeccuoHaIHOM NesSTeNbHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX MCCIEI0OBAaHUI U CO3/1aHUU HOBBIX
TexHosoruii. CorlacHo NMPUHATOMY B MEXIYHApOAHOM COO0OIIecTBe omnpeaeneHuto, «EcTecTBeHHO-
Hay4YHas IPaMOTHOCTb — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHMMATh aKTUBHYIO I'Pa)JIAHCKYIO MO3UILHUIO IO
OOIIIECTBEHHO 3HAUYMMBIM BOMNPOCAaM, CBSI3aHHBIM C ECTECTBEHHBIMM HAyKaMH, U €ro TOTOBHOCTb
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HeIMU. HaydHO rpaMOTHBIN 4€I0BEK CTPEMHUTCS y4acTBOBATh
B apryMEHTHPOBAHHOM OOCYKJCHUU MTPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHUSM,
4TO TpeOYeT OT HEro CIEAYIOUIMX KOMIETEHTHOCTEeH: —Hay4YHO OOBSCHATH SBJICHHS, —OILEHUBATh U
MOHUMAaTh OCOOEHHOCTHM HAy4YHOTO HCCJEeIOBaHUsl, —HWHTEPIPETUPOBATh JAHHBIE M MCIIOJIb30BATh
Hay4yHbIE JI0Ka3aTeNbCTBA JUIsl OJyuYeHUs BBIBOJOB.» M3ydueHune GuU3NKU CIOCOOHO BHECTH PEIIAIOLINI
BKJIa/1 B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH 00YYaOLTHXCS.

HEJN U3YYEHUSA YYEBHOTI'O IIPE/IMETA «®U3UKA»

Lenn u3ydyeHus: pU3MKH HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneicHsl B KoHrenmum
npernonaBanus ydyeOHoro mpenmera «@usuka» B 00pa30BaTeNbHBIX opraHm3anusx. llenmn w3ydenus
bu3MKN: —IIPHOOpETCHNE WHTEpeca M CTPEMIICHUS] OOYUYAIOMIUXCsl K HAyYHOMY W3YYEHHIO MPHPOIHI,
pa3BUTHE WX UHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH; —pa3BUTHE MPEACTABICHUI O HAYIHOM
METO/Ie MO3HAHUsI U (POPMHUPOBAHUE HCCIICTOBATEIHLCKOTO OTHOIIEHUS K OKPYKAIOUIUM SIBICHUSM; —
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHUsI KaK pe3ysibTaTa M3Y4YCHHsS OCHOB CTPOCHHS MaTepUU U



(byHIaMEHTAIBHBIX 3aKOHOB (PM3UKU; —(hOPMHUPOBAHUE MPEICTABICHUH O poK (GU3UKHU IS PA3BUTHUS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI1; —pa3BUTHE MPECTABICHUHN O BO3MOXKHBIX cepax
Oynymiei mpodeccHOHaNbHON NeATeIbHOCTH, CBA3aHHOM C (PM3MKOM, MOArOTOBKA K JaJIbHEHIIEMY
00y4YeHHIO B 3TOM HaIpaBieHUH. JIOCTI)KEHHE STHX IeJIell Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus
o0ecrieYnBaeTCs pelIeHUEM CIeTYIOIUX 3a/au:

—ano6peTeHHe 3HaHUM O AUCKPETHOM CTPOCHHHU BCIICCTBA, O MCEXAHHMYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUAX,

—IpUOOpPETEHNE YMEHUH ONHUCHIBATh W OOBACHATH (DU3WYECKHE SBICHUS C HCIOJIb30BAaHUEM
IIOJIy4YE€HHBIX 3HAHUM;

—OCBOEHHE METOJIOB PELICHHs MPOCTEHINNX pPACUYETHBIX 3a/a4 C HCIOJIb30BAHUEM (PH3NUECKUX
MOJIEJIEHN, TBOPUECKUX U NTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pPa3BUTHUC YMeHI/II\/'I Ha6J'IIOI[aTB MMPpUPOAHDBIC ABJICHHWA U BBIIIOJIHATDL OIIBITHI, Ha60paTOpHHC pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS C HUCIIOJIb30BaAHNUEM U3MCPUTEIIBHBIX HpI/I60pOB;

—OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUECH PUINISCKOTO COJEPIKAHUS, BKITIOYask HHPOPMAITUIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH; aHATIH3 U KPUTUYECKOE OIICHUBaHHe HH(OpMaInu;

—3HAKOMCTBO CO cdepamu MpoPecCUOHAIBHON [1eATeNbHOCTH, CBSI3aHHBIMH C (U3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTUKEHUAX (PU3HUUECKON HAYKH.

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

B cootBerctBun ¢ ®T'OC OOO dusuka sSBisieTcs 0053aTeIbHBIM IMPEJAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT usydeHue (pusuku Ha 0a30BOM YpPOBHE B
00BbEme 238 u3a Tpu roma oOydeHus o 2 4B Hexeno B 7 U 8 kiaccax Mo 3 4B HeJeNto B 9 kiacce.
B TematrueckoM miaHUpPOBaHUU 17151 7 U 8 KIIACCOB MPE/IOJIAraeTCsl Pe3epPB BPEMEHHU, KOTOPBIM YUUTEIb
MOJKET UCIOJIL30BaTh 110 CBOEMY YCMOTPEHHIO, a B 9 Kilacce — MOBTOPUTEITHHO-0000MIAIONTII MOYITh



IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOro npeaMera «pu3nka»

Juunocmupimu pe3yiomamamu_0c60eHusn Kypca u3uku Ha yposHe 0CHOBHO20 00uieo
00pazoeanusn A6AAIOMCA:

* c(hOpPMHUPOBAHHOCTh MO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX U  TBOPUYECKUX
CIOCOOHOCTEH yJaruxcs;

* yOeXICHHOCTP B BO3MOXKHOCTH TIO3HAHUS MPHUPOIBI, B HEOOXOIUMOCTH Pa3yMHOTO
UCIOJIb30BAHUS JOCTHKEHMM HAyKM M TEXHOJOTHHM [UIs JalbHEHMIIero pa3BUTHS UEIOBEYECKOTO
o0ImIecTBa, yBaXKCHHE K TBOPIIAM HAYKU U TEXHUKH, OTHOIICHHE K (PU3UKE KaK dJIEMEHTY OOIIECTBEHHOU
KYJIbTYPBbI;

* CaMOCTOSITEIBHOCTh B MPUOOPETCHUN HOBBIX 3HAHHI U MPAKTUYECKUX YMCHHIA,

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBHM C COOCTBEHHBIMH HHTEpPECAMH U
BO3MOXHOCTSIMH;

* MOTUBalUsA 00pa3oBaTEJIbHOM  JESATENbHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPHEHTUPOBAHHOTO MOIX0/Ia;

* (opmupoBaHME LIEHHOCTHBIX OTHOIICHMH APYr K JAPYry, YUUTEII0, aBTOpaM OTKPBITUH H
M300peTeHNH, pe3ybTaTaM 00ydeHUS;

* (dopmupoBaHHE OTBETCTBEHHOIO OTHOIICHHMS K YYEHHMIO, TOTOBHOCTHM U CIOCOOHOCTH
00yJaroImuxcs K CAMOPa3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0YYCHHIO U IMO3HAHMIO,
OCO3HAaHHOMY BHIOOPY U MOCTPOCHUIO JalbHEHIIel NHANBUIYaIbHON TPaeKTOpHH 00pa3oBaHus Ha Oa3e
OPHEHTUPOBKM B MHUpe mnpodeccrii M mpodeCCHOHATBHBIX NPEANOYTEHUH, C YYETOM YCTOMYUBBIX
M03HABATEIbHBIX HUHTEPECOB;

* (opMHUpOBaHHE IIETOCTHOIO MHPOBO33PEHHs, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLIMAIBHOE, KYIbTYpPHOE, SI3BIKOBOE,
TyXOBHOE MHOT000Opa3re COBPEMEHHOTO MUPA;

* ¢opMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIINEHWHU U COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMU W MIAAIMIUMH B TIpoliecce 00pa3oBaTelIbHOW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeI0BAaTENIbCKOM, TBOPUECKOH U APYTrUX BUIOB ACATEIbHOCTH;

* (opMHpOBaHHE IIEHHOCTH 3J0pPOBOr0 M Oe3omacHOro oOpa3za >KWU3HU; YCBOCHHUE ITPaBUI
WHIUBUAYAIBHOTO M  KOJUIGKTHBHOTO O€30MACHOTO TMOBEACHUS B YPE3BBIUANHBIX CHUTYaIHsX,
YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIFO/ICH, TPAaBUJI MTOBEICHHSI HA TPAHCIIOPTE U Ha JOPOTax;

* (opMHpPOBaHHE OCHOB 3KOJOI'MYECKOI'O CO3HAHMS Ha OCHOBE MPU3HAHUS LIEHHOCTH JKU3HU BO
BCEX €¢ MPOSIBICHUSAX M HEOOXOJMMOCTH OTBETCTBEHHOI'O, OEPEKHOTO OTHOLICHMS K OKpYXKaroulei
cpene.

Memanpeomemuvimu pe3yiomamamu 00yuenun pusuxe 8 0CHOGHOU WIKOJIE AGIAIONICA:

* OBJIaJICHHE HaBBIKAMH CaMOCTOSITEIBHOTO PUOOPETEHHSI HOBBIX 3HAHHIA, OpPTaHU3aIlNH YIeOHOH
NeSITeNIbHOCTH, TOCTAHOBKH IIeNiel, TUIAaHMPOBAHMS, CAMOKOHTPOJSI M OLIEHKH pe3ylbTaTOB CBOEH
NeSTeTHbHOCTH, YMEHHSIMH MTPEIBUIETH BO3MOXKHBIEC PE3YJIbTAaThl CBOMX JEHCTBUN;

* YMEHHUE CaMOCTOSITENILHO IIAHUPOBAThH MYyTH JOCTHKEHUS 1IeNiei, B TOM YHCIie albTepHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanboee 3P PeKTUBHBIE CITOCOOBI pelieHUsT YUeOHbIX U MTO3HABATEIIbHBIX 337144,

* YMEHHE COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOCH JEATEIBHOCTH B MPOIIECCE JAOCTIKEHHS Pe3yNIbTaTa, ONMPEAesTh CIIOCOOBI ISHCTBUH B pamMKax
MPEIJIOKEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUHU C
M3MEHSIOIIENCS CUTYalluEeH;

* MOHUMAHHUE Pa3TUYMA MEXAY HCXOAHBIMU (aKTaMM M THUNOTE3aMH ISl MX OOBSCHEHHS,
TEOPETHYECKIMH MOJIENIIMA M PEeallbHBIMH OOBEKTaMH, OBJIQJICHUE YHUBEPCAIBHBIMHA Yy4eOHBIMU
JEHCTBUSMH Ha IPUMEpaXxX TUIOTE3 AJIs 00bSICHEHUS U3BECTHBIX (JaKTOB U AKCIIEPUMEHTAIHLHON MPOBEPKU
BBIJIBUTAEMBIX TUTIOTE3, pa3pabOTKH TEOPETUIECKUX MOJETICH MPOIIECCOB MITH SIBIICHHIA;

* (QopmupoBaHuEe yMEHUN BOCIPUHUMATh, MepepadaThiBaTh U MPEABIBIATH HH(POpMAHIO B
CIIOBECHOM, 00pa3HOo#l, cUMBOJIMYECKOM (opMax, aHATU3UpPOBAaTh M IepepadaThiBaTh MOJYYEHHYIO
nH(OPMAIIMI0O B COOTBETCTBUM C TIOCTABICHHBIMU 3aJauyaMH, BBIIETSATH OCHOBHOE COJAEpIKAHHE
MIPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MMOCTABJIEHHBIE BOIPOCHI U U3JIaraTh €ro;




* TpHOOpPETEHHE ONBITa CAMOCTOSTEIBLHOTO TIOMCKAa, aHaiM3a W OTOOpa HH(POPMAIMH C
UCIOJIb30BAaHUEM PA3UYHBIX HCTOYHUKOB U HOBBIX HH(GOPMAIMOHHBIX TEXHOJIOTMHA AJisl pEIICHUS
MO3HABATEJIbHBIX 33]1a4;

* yYMEHUE OMNpeleNaTh TMOHATHS, CO3/1aBaTh OO0OOIIEHHS, YCTaHABIMBAaTh AHAJIOTHH,
KJIACCU(UIIUPOBATh, CaMOCTOSTEIILHO BHIOMpATh OCHOBAaHWUS W KPUTEPUH I KIacCU(UKAIIHH,
YCTaHABIIMBATh MPUYMHHO-CJIECICTBEHHBIE CBSI3U, CTPOUTDH JIOTUUECKOE PACCYKIECHUE, YMO3AKIIOUECHHE
(MHAYKTUBHOE, IETYKTUBHOE U MO AHAJIOTHH) U JIEJIaTh BHIBOJIBI;

* pa3BUTHUE MOHOJIOTUYECKOM W JAMAJOTUYECKOW peyd, YMEHHS BbIpaKaTh CBOM MBICTH H
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, IIOHUMATh €r0 TOYKY 3PCHHS, MPU3HABATH MPABO JIPYroro
YesioBeKa Ha MHOE MHEHHE;

* OCBOCHHE MPUEMOB JIEUCTBUI B HECTAHJAPTHBIX CUTYyaIUSX, OBJIAJICHUE HIBPUCTUUYECKUMHU
METOJIaMU pelIeHHsI po0IeM;

* (hopMupOBaHHE yMEHUN pabOTaTh B TPYMIE C BBHIMOJHEHUEM PA3UYHBIX COLHUATBHBIX POJICH,
MIPEJICTaBIATh U OTCTAauBaTh CBOM B3IJISAbI U YOEKACHUS, BECTU JUCKYCCHUIO, HAXOIUTH OOIIee pelIeHIe
U paspemars KOH(IUKTHI HA OCHOBE COTJIACOBAHUS IMO3WIUH W y4eéTa HHTEPECOB; (OPMYINPOBATH,
apryMEeHTHUPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

*  (dopMHpOBaHWE W  pa3BUTHEC  KOMIICTCHTHOCTH B  OOJIACTH  WCIIOJIH30BAHUS
nH(OPMALIMOHHOKOMMYHHUKAITMOHHBIX TexHonorui (ganee MKT— koMmeTeHInH).

IIpeomemnule pe3yivmamoi

Buinycknux nayuumes:

e coOJr01aTh TIpaBmiia 0€30MACHOCTH M OXPaHBI TPyAa pH paboTe ¢ yueOHBIM U JTa0OPATOPHBIM
000pynOBaHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (PU3UUYECKOE TeNO, GUNUECKOE SBIICHUE,
¢dbu3nueckas BeJIMYMHA, €IUHULIBI U3MEPEHUS;

® pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMOMOIIN (U3HUYECKUX METOJIOB;
aHAJIM3UPOBATh OTAENbHBIE ATalbl MPOBEICHHUS MCCICAOBAaHUNA M HMHTEPIPETUPOBATH PE3YIbTAThI
HAOJIIOJICHUN B OIILITOB;

® CTaBUTh OMNBITHI MO UCCIEAOBAHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tenm 0Oe3
WCIIONB30BaHUS TPSIMBIX HW3MEPEHHH; Tpu 3ToM (QopMynupoBaTh MmpodiieMy/3anady y4eOHOTO
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 NPEJIOKEHHOr0 000pylOBaHMS; NPOBOAMTH OMNBIT U
(hopMyTUpOBaTh BHIBOJIBI.

[Tpumeuanue. [lpu npoBeaeHnn uccaenoBaHus (PU3NUECKUX SBICHUNW M3MEPUTENbHBIE MTPHUOOPHI
WCIIONB3YIOTCS JIMIIb KaK JAaTYUKH U3MEpPEHUs (PU3MUECKUX BEIMYMH. 3allMCU TMOKa3aHUM MPSIMBIX
HU3MEpEHUil B 3TOM cliyyae He TpeOyeTcs..

® IOHUMATh POJIb IKCIIEPUMEHTA B MOJYYSHUH HAyYHOU HH(OpMaLIUK;

® [IPOBOJNTH NPSIMbIE U3MEPEHUST (PU3NUECKUX BEIMYHH: BpEMsi, PACCTOSHUE, Macca Tena, 00beM,
Cuia, TeMreparypa, arMocepHoe MJaBieHHE, BIAKHOCTh BO3/yXa, HaIpsHKEHWE, Cujla TOKa,
paauanuoHHbBId (GoH (C MCHOIB30BAaHUEM JO3MMETpA); MPU STOM BBIOUPATH ONTHMANIBHBIN CHOCO0
W3MEPEHHS] U HUCIOJb30BaTh MPOCTEUINNE METOAbl OLIEHKH MOrpemHocTe n3mepeHui. [Ipumedanue.
Jlrobass ywyeOHas mporpaMMa JOJDKHA oOOecleyrBaTh OBNAJACHHE MPSIMBIMA HW3MEPEHUSMHU BCEX
MEPEYHCIICHHBIX (PU3MUECKUX BEITHMYHH.

® MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C HMCIOJIB30BAaHUEM IPSIMBIX
M3MEpEHUIl: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTAThI MOJYI€HHON 3aBHCUMOCTH
(U3UYECKUX BEJIUYHMH B BUJE TAOIUIl U TPaQUKOB, JIaTh BBIBOJIBI IO PE3YIbTATAMUCCIIEIOBAHUS;

® TIPOBOJUTH KOCBEHHBIE H3MEpEHUS (DU3NYECKUX BEIUYHH: TPU BBITIOJHCHUH HW3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPETIOKECHHOW WHCTPYKIIMHU, BBIUNCISATh 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYYEHHBIE PE3YJIbTaThl C YUETOM 33/IaHHOW TOUHOCTU U3MEPEHHI;

® aHAIU3UPOBATh CHUTYallUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HaBaThb B HUX
MIPOSIBIIEHUE N3YYCHHBIX (PU3NUYECKUX SIBICHHUH WM 3aKOHOMEPHOCTEH U MPUMEHAITh MMEIOIIUECS 3HAHUS
JUIA X OOBSICHCHHS;




® TIOHUMATh NPHUHLUIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€3011acHOr0 HCIOIb30BaHMs B IOBCEHEBHON JKU3HH;

® HCIOJB30BaTh IPHU BBHIOJHEHUH YYEOHBIX 3a/1ad HAYYHO-TIOMYJSIPHYIO JIUTEpaTtypy o
(GU3MUECKUX SBICHHSX, CIIPaBOYHBIC Marepuansl, pecypchl MHTepHeT. BBIMyCKHMK TOIy4YuUT
BO3MOYKHOCTb HayYUThCS:

® OCO3HABAaTh IICHHOCTh HAYYHBIX UCCIIEIOBAHMA, POJIb (PU3UKU B PACIIMPEHUN MIPEICTABICHUN 00
OKpY>KaloIleM MHpE H ee BKJIaJl B yIy4IIeHHE KadyecTBa )KU3HHU;

® JCIIOJIb30BaTh MPHUEMBI TIOCTPOCHUS (U3MYECKHX MOJENeH, TMOUCKa M  (POPMYIUPOBKH
J0Ka3aTeNbCTB  BBIABHUHYTBIX THUIIOT€3 M TEOPETUYECKUX BBIBOJIOB HAa OCHOBE JMIIMPHYECKH
YCTaHOBJICHHBIX (haKTOB,;

® CpaBHMBATh TOYHOCTb HM3MEPEHUS (HU3MUYECKHX BEIMYUH II0 BEIMYMHE HMX OTHOCHTEIHHOMN
MOTPEUIHOCTH NPU TPOBEIECHUH MPSIMBIX N3MEPEHHIA;

® CaMOCTOSTENIFHO MPOBOJAMTH KOCBEHHBIC M3MEPEHUS U UCCIEIOBAHUS (U3MUECKUX BEIUYUH C
WCTIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB HW3MEPEHUs (U3UYECKUX BEIMYUH, BBIOMPATh CpEnCcTBa
U3MEPEHUS C YIeTOM HE0OXOJMMOIM TOYHOCTH M3MEpEHHH, 00OCHOBBIBATH BBHIOOP crioco0a M3MEpEeHHH,
aJIeKBaTHOTO MIOCTABJIICHHOMW 3aj1aue, MPOBOIUTH OIICHKY JJOCTOBEPHOCTH IMOJTyYEHHBIX PE3YJIbTAaTOB;

® BOCIpPUHUMATH WHPOPMALNIO (PU3NIECKOTO COACPIKAHUS B HAYYHO-TIOMYJISIPHOU JIUTEpAType U
CpeICTBax MacCOBOW MH(OPMALIUH, KPUTHYECKH OLICHUBATH MTOJYYEHHYI0 WH(OPMAIHIO, aHAIN3UpYsee
cojiep)KaHue U JJaHHbIe 00 CTOUYHUKE MH(DOpMAINH;

® c03/aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHS O (PU3MUECKUX SBICHUSAX HA OCHOBE
HECKOJIbKUX HCTOYHHKOB HWH(GOpPMAIMM, CONPOBOXKAATH BBHICTYIUICHHE MPE3CHTAIlEH, YYUTHIBas
0COOCHHOCTH ayJHTOPHH CBEPCTHUKOB.

Mexanuueckue agenenusn

Buinycknux nayuumes:

* pacrio3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCSI 3HAHUWA OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS IIPOTEKAHMS ITUX SIBJICHUM: pABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIUHENHOE
JBIDKEHUE, CBOOOIHOE TMaICHUE TeJl, HEBECOMOCTh, pABHOMEPHOE JIB)KEHUE TI0 OKPYKHOCTH, MHEPIIHS,
B3aMMOJICIICTBHE TeJ, Mepeaaya JaBleHUs TBEPIbIMH TeJIaMH, XKUAKOCTAMU U Ta3aMH, aTMOC(hEpHOe
JaBJICHUE, TUIaBaHUE TEJ, paBHOBECHE TBEPJBIX TeJ, KoJieOAaTEIbHOE IBMIKEHUE, PE30HAHC, BOJHOBOE
JIBIDKEHHE;

* ONWCHIBATh HM3YYCHHBIC CBOMCTBA TEI M MEXAHWYECKUE SIBICHHS, HUCIONB3YS (U3UYECKUE
BEJIMYMHBI: MTyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIIECTBA, CHJIA, JABJIEHUE, UMITYJIbC
Tena, KWHETHYeCKas OJHeprusi, MOTEHIMalbHas DJHEPrus, MeXaHudeckas pabdoTa, MexaHWdecKas
MotrHocTh, KITJI mpocToro Mmexanusma, cuia TpeHHs, aMIUIMTY/Q, IEPUO U 9acTOTa KOJIeOaHui, IITnHa
BOJIHBI U CKOPOCTh €¢ paclpOCTPaHEHUS; NP OMHUCAHWUU MPABUIHHO TPAKTOBATH (PUIUUYECKUH CMBICI
HCIIOJIB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIINE
JTaHHYIO (PU3UYECKYI0 BETUYHUHY C APYTUMHU BETMYUHAMU;

* QHAIM3UPOBATh CBOWCTBA TEJI, MEXAHHUYECKHUE SIBJICHHS W TPOIECCHI, UCTONB3Yys (PU3HUECKUE
3aKOHBI U IPUHUMIIBL: 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH BCEMUPHOIO TATOTEHHUS], PABHOAECUCTBYIOIIAS
cuna, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbca, 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena; mpy 3TOM pa3inyaTh CIOBECHYIO (P OPMYIMPOBKY 3aKOHA M €70 MATEMAaTUYECKOE BBIPAKEHUE;

* pa3nMyYaTh OCHOBHBIE TPHU3HAKK HW3YYCHHBIX (PU3WUYECKHX MOJENeH: MaTepHalibHas TOYKa,
MHEepLUaIbHasl CUCTEMA OTCUECTA;

e pemaTrh 3aJaud, WCIONB3ys (HU3WyYeckne 3aKOHBI (3aKOH COXPAHEHHWS HHEPTUH, 3aKOH
BCEMUPHOI'O TATOTE€HMS, NpuHUUI cyneprno3unuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
uMITysbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) U GOpMYIbl, CBA3BIBAIONINE (DU3UICCKUE
BEJIMYUHEI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIeCTBa, CHIIA, JaBJICHUE, UMITYIbC
Tena, KUHETHUYECKas OJHEPrus, TMOTCHIMAIbHAS JHEPrusi, MexXaHudeckas paboTa, MeXaHWYeCcKas
MomiHocTh, KIIJ[ mpocTtoro mexanusma, cuiia TPEHHsS! CKOJIbKEHHUS, aMIUIUTYJa, MEepUoj U 4acToTa




KoJIeOaHuH, JIJTMHA BOJTHBI U CKOPOCTh €¢ PacpOCTPaHEHHS ): HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4u
BBIICIIATH (PU3NUYCCKUE BEIIMYMHBI U OPMYJIbI, HCOOXOUMBIC JIJIS €€ PEIICHHUs, U IPOBOIUTH PACUCTHI.

Buinycknux noayuum 603M0H#CHOCIb HAYYUMbCSL!

* HCITOJIL30BAaTh 3HAHMUS O MEXAHWYECKHX SIBJIICHMSAX B IOBCEIHEBHOM >KM3HM IS OOECIIEUeHHS
0€30IMacHOCTH MpU 0OPAIICHUH C PUOOPAMH ¥ TEXHUYECKUMU YCTPOUCTBAMH, JIsI COXPAHEHUS 3JI0POBbS
1 COOJTFOICHHUSI HOPM DKOJIOTHYECKOTO IMOBEJCHHS B OKPYIKaIOIIeH cpejie;

* IPUBOJIUTH HPUMEPHI MPAKTUUYECKOTO HCIOIH30BAHUS (DU3MYECKHX 3HAHUH O MEXaHHMUYECKUX
SBJICHUSAX M (PU3NYCCKUX 3aKOHAX; HCIOJb30BaHUS BO30OHOBJSEMBIX HCTOYHHUKOB JHEPIHH;
AKOJIOTHYECKUX TOCIIEICTBUN UCCIICIOBAHHUSI KOCMUYECKOTO IMPOCTPAHCTBA,

* pa3MyaTh TPAHUIBI NMPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep
(G yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHUSI MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHUSI UMITYJIhCa,
3aKOH BCEMUPHOTI'O TATOTCHHS ) M OTPAaHUYECHHOCTD UCIIOJb30BaHMUs YaCTHBIX 3aKOHOB (3akoH ['yKka,3aKoH
Apxumena u p.);

* IpHéMaM TIOMCKAa U (POPMYITMPOBKH JIOKA3aTEIbCTB BBIIBUHYTBIX THIIOTE3 M TECOPETHUYCCKHX
BBIBOJIOB HAa OCHOBEC BMHI/IpI/I‘-IGCKI/I YCTaHOBJIeHHBIX q)aKTOB;

* HaXOJWTh aJCKBATHYIO NPEIJIOKEHHOHN 3a7aue (PU3UYECKYI0 MOJEIb, pa3pemarb npooieMy Ha
OCHOBC UMCHOIINXCS 3HaHI/If/'I II0 MCXaHHUKEC C UCIIOJIB30BAHUEM MATEMATUYCCKOI'O annapaTa, OLICHUBATH
PEaTbHOCTh MOJIYYEHHOTO 3HAUCHHS (PU3HUECKON BEIIMYHHEI.

Tennoevie saenenusn

Buinycknuk nayuumecs:

* pacro3HaBaTh TEIUJIOBbIE SIBJICHUS M OOBSCHATH HAa OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA MJIM YCIIOBHSI IPOTEKAHUS 3TUX sABIeHUN: 11D dy3us, u3MeHeHue o6bEMa Tell pu HarpeBaHUU
(oxmakaeHnn), OOJbIas CKUMAEMOCTh Ta30B, Mayas C)KHMAaeMOCTh JKHUIKOCTEH M TBEPIBIX TE,
TEIUIOBOE PaBHOBECHUE, MCIAPEHUE, KOHJAEHCAlUs, MJIaBlieHHe, KPUCTAIUIM3AlHs, KUIIEHUE, BIaXHOCTb
BO3/lyXa, Pa3IMYHbIC CIIOCOObI TEIIONEPEIauH;

* ONUCHIBATh U3YYEHHBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIONb3YS (PU3HUECKUE BEIUYHHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SJHEPIHsl, TEMIIEpaTypa, yJelIbHasi TEIUIOEMKOCTh BEIIECTBA, YEIbHAS
TEIUIOTa IUIABJICHMS M MNapooOpa3oBaHMs, ylelbHas TEIIoTa CropaHus TOIUIMBA, Ko3(hduuueHt
MI0JIE3HOTO JIEHCTBUS TEIUIOBOTO ABUTATENsl; IPU OMUCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
HCMOJIb3yEMbIX BEIUYMH, UX 0003HAUEHUs U €AMHUIBI U3MEPEHUS, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYHUHY C APYTUMHU BETUYUHAMU;

* aHAJIM3MPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUS M IPOLECCHI, UCIOJB3YSl 3aKOH COXPaHEHUs
SHEPruH;

* pa3In4aTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BBIPAXKEHUE;

* pa3nauyaTh OCHOBHBIE IPU3HAKU MOJIENEH CTPOEHUS ra30B, )KUIKOCTEN U TBEPBIX TE;

* pemaTth 3aJadd, UCMOJIb3ys 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX Ipoleccax, (pOpMyIIbl,
CBsI3bIBaIOLME (DU3MUECKHE BEIMUYMHBI (KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus, TeMIeparypa,
yJelbHasi TEIUIOEMKOCTh BEIIECTBA, yJEJbHAs TEIUIOTa IUIABJIEHUS W MapooOpa3oBaHUs, yJelbHas
TEIJIOTa CrOpaHusl TOIIMBA, KOA(P(UIMEHT MOJIE3HOTO NEHCTBHUS TEIUIOBOIO JBUTATeNs): Ha OCHOBE
aHaJIM3a yCIOBHS 337a4M BBIIEIATH (GU3NUECKHE BETUUUHBI U (POPMYJIbl, HEOOXOAUMBIE TS €€ peleHus,
Y TIPOBOJIUTH PACUETHI.

Buinycknux noayuum 603M04CHOCHb HAYYUMbCAL:

* HCIOJBb30BaTh 3HAHUS O TEIUIOBBIX SBICHHUAX B IOBCEIHEBHOW MXH3HHM JUIsI oOecreueHus
0€301MacHOCTH MpHU 00paIIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU YCTPOUCTBAMH, JIsI COXPAHEHUS 3/10pOBbS
U COONIONIEHUS] HOPM DKOJIOTHUECKOTO TOBEACHUS B OKpYXKarolled cpene; MPUBOAUTH IMPHUMEPHI
HKOJIOTMUECKUX TIOCHeACTBUN paldoThl jaBurareneid BHyTpeHHero cropanus (ABC), TemioBbIx u
THIPO3JIEKTPOCTAHIINIM;

* MPUBOAUTH TMPUMEPHI MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3MYECKUX 3HAHUM O TEIIOBBIX
SBJICHUSX;

* pa3nuyaTh TPaHUIBl NMPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
¢byHIaMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHMs SHEPruM B TEIJIOBBIX IPOLECCAX) H
OrPaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;




* npuéMaM TOUCKAa U (OPMYJIUPOBKU JIOKA3aTEIbCTB BBIJBUHYTBIX THIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMIIUPUYECKH YCTaHOBIICHHBIX (DAaKTOB;

* HaXOJWTb AJCKBATHYIO MPEAJIOKEHHOHN 3a1a4ye (PU3NYECKyI0 MOJAEIb, pa3pemaTs npolieMy Ha
OCHOBE MMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBJIEHUSAX C HUCIOJIb30BAHMEM MATEMAaTUYECKOIo ammapara u
OLIEHUBATh PEATHHOCTD MOJYYCHHOTO 3HAUCHHS (PU3MUECKON BEIIMYHMHBI.

Inekmpuueckue u MazHUmMHble A6/1€HUA

Buinycknux nayuumes:

* pacro3HaBaThb 3JIEKTPOMAarHUTHBIC SIBICHUS U OOBSICHATh HA OCHOBE HMEIOIIMXCS 3HAHUHN
OCHOBHBIC CBOWCTBA WJIHM YCJOBHUS NMPOTEKAHUS ITHX SBICHHIA: DJICKTPU3ALUSA TeJN, B3aHMMOJCHCTBHE
3aps/10B, HArpeBaHUE MPOBOJHHUKA C TOKOM, B3aUMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHAYKIUS,
JeiCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM, MNPSMOJMHEWHOE PpacHpOCTpaHEHUE CBETa,
OTpa)KCHHE U NPEIOMIICHUE CBETA, IUCIIEPCHUS CBETA;

* OIMCHIBATh M3YYEHHBIC CBOMCTBA TEN M AJIEKTPOMArHUTHBIC SIBJICHUS, MCHOIb3YsS (U3NUYECKUE
BEJIMYUHBIL:

AIIEKTPUUECKUI 3apsii, CHJIa TOKa, SJEKTPUUIECKOE HANPSHKEHHE, dJEKTPUIECKOE CONMPOTHBIICHHE,
yJeJIbHOE COIIPOTHBIIEHUE BEIIECTBA, pa0OTa TOKA, MOLTHOCTb TOKA, JOKYCHOE PacCTOSIHUE HONTHYECKast
CHJIA JIMH3BI; TIPU OIMCAaHHWM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT UCIIONB3YEMBIX BEIHYUH, UX
0003HAYECHMS U €IMHUILIBI U3MEPEHMUS;

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

* QAHAJIM3MPOBAaTh CBOMCTBA TeJ, 3JEKTPOMArHUTHBIE SBJICHUS U IPOLECCHI, HCHOJIb3Ys
(bu3nvecKre 3aKOHBI: 3aKOH COXPAHEHUS IEKTPHUYECKOro 3apsaa, 3akoH OMa Ui yd9acTKa [EeMH, 3aKOH
Jxoyns—IJleHna, 3akoH NPSIMOJMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOH OTPAKEHUsS CBETa, 3aKOH
MPEJIOMIJICHHUSI CBETA; MPH 3TOM pa3inyaTh CIOBECHYIO (POPMYIMpPOBKY 3aKOHA M €0 MaTeMaTHYECKOe
BbIPa)KEHUE;

* pemaTth 3aJaud, HCIONB3Yysd (Qu3MuecKkue 3akoHbl (3akoH OMa I ydacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKOH NPSAMOJMHEHMHOTO pacHpOCTPAHEHUsS! CBETA, 3aKOH OTPa)KEHUs CBETa, 3aKOH
MIPEIOMJIEHUSI CBETA) U (OPMYJIbl, CBSI3bIBAIOLINE (PU3MUECKHUE BEIIMUYMHBI (CHJIA TOKA, SJIEKTPHUUECKOE
HanpsDKeHHe, 3JIEKTPUYECKOe CONPOTHUBICHHE, YJEIBbHOE CONPOTUBICHUE BeEIeCTBa, padoTa TOKa,
MOIITHOCTh TOKa, (DOKYCHOE PACCTOSIHAE M ONTUYECKAask CHIIa JIMH3BI, (POPMYITBI PacyeTa IMEKTPHIECKOTO
COIIPOTHBIICHUS ITPH MOCIIEI0BATEIBHOM U NapalljieIbHOM COEMHEHUH NTPOBOIHUKOB);

* Ha OCHOBE aHajHM3a YCIOBHS 3aJauyd BBIACIATh (U3MUECKUE BEITUYMHBI U (POPMYIIBL,
HE00XOAUMBIE /IJIs €€ PELIeHNUs, U TPOBOIUThH PACUCTHI.

Buinycknux nonyuum 603moaxcHocms Hayuumuvcs:

* HUCHOJb30BAaTh 3HAHUSA 00 OSJIEKTPOMATHUTHBIX SBJICHUSX B IIOBCEAHEBHOM JKU3HU JUIS
oOecrnieueHnss 0€30MacCHOCTH NpHU OOpallleHuH ¢ MpudopamMu U TEXHUYECKMMM YCTPOWCTBAaMH, IS
COXpPaHEHMS 3/I0POBbs M COOTIOIEHUS] HOPM HKOJIOTMUYECKOT0 OBEJICHUS B OKpY»Karollel cpeje;

*  TPUBOAUTH TPHUMEPHl  MPAKTHYECKOTO  HCIONB30BAaHHUS  (U3WYECKUX  3HAHUH O
3JIEKTPOMArHUTHBIX SIBJICHUSX;

* pasiauyaTh TPAHMIBI TPUMEHUMOCTH (U3WYECKHX 3aKOHOB, NMOHMMATh BCEOONIWI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHMs JJIEKTPHUUYECKOrO 3apsiia) U OrPaHUYEHHOCTh
WCIIOTH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1t ygacTka 1emnu, 3akoH Jxoyns—IJlenna u ap.);

* mpueMaM TMOCTPOEHUS (U3NYECKHX Mojeneld, NMoucka U (POpPMYTUPOBKH J1OKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 M TEOPETUYECKUX BBIBO/IOB HA OCHOBE AIMIIMPHUECKU YCTAHOBIIEHHBIX (DAaKTOB;

* HaXOJWThH aJCKBATHYIO TPEIJIOKEHHOHN 3a7ade PU3NIECKYI0 MOJEIb, pa3pemarb npooieMy Ha
OCHOBE MMEIOIIUXCS 3HAaHUH 00 3JIEKTPOMATHUTHBIX SIBIEHUSX C HUCIOJIb30BAHUEM MaTEMaTUYeCKOTO
armrapara ¥ OI[eHUBaTh PEalbHOCTh TIOJTYYEHHOTO 3HAYCHHUST (PM3UIECKON BETHINHBI.

Keanmoevie aenenusn

Bbll’lVC‘KHuK Hay4dumcA.

¢ PACIIO3HABATb KBAHTOBBLIC SABJICHUSA U OOBSCHAThL Ha OCHOBE UMCIOIINXCA 3HAaHUM OCHOBHBIE
CBOICTBA UIIN YCJI0BUA NPOTEKAHUA 3THUX SIBJICHHI: €CTECTBCHHAs U HCKYCCTBCHHAad paJJMOAKTHBHOCTD,
BO3HHUKHOBEHHUE JIUHEHIATOIO CIICKTpPa U3JTYyYCHHA,




* ONHUCHIBATb H3YyUYCHHbIE KBAHTOBBIE SBJICHUS, HCIOJIB3Ys (PU3MUYECKHE BEIUYMHBI: CKOPOCTh
JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, IEPUOJ IOJypacnana; HIpu ONUCaHUH
NPaBUIBHO TPAKTOBATh (PM3UYECKHI CMBICI HCIONb3YEMbIX BEIMYUH, UX OOO3HAYCHUS M EAMHUIIBI
U3MEPEHUs; YKaszbIBaTh (HOPMYJIbl, CBS3BIBAIOLIME JAAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BETHMUUHBI;

* AaHAIM3MPOBATH KBAHTOBBIC SBJICHUS, MCIOJB3Ys (U3MYECKHE 3aKOHBl U IOCTYJAaThl: 3aKOH
COXpaHEHUs YHEPTUHU, 3aKOH COXPAHEHUs MIEKTPUUECKOIO0 3apsi/ia, 3aKOH COXPAHEHHsT MacCOBOI'0 YHCIIA,
3aKOHOMEPHOCTH M3JIyYEHHUS U MOTJIOLEHUS CBETA aTOMOM;

* pa3MyaTh OCHOBHBIC NPU3HAKH ILIAHETAPHOW MOJENIM aTOMA, HYKJIOHHOW MOJEIM aTOMHOIO
aapa;

* QpPUBOJUTH NPUMEpPHl TMPOSBICHUS B MPUPOJE U IPAKTUYECKOTO HCIOJIb30BaHUS
PagMOaKTUBHOCTH, IAEPHBIX U TEPMOSIICPHBIX PEAKLNM, IMHENYATBIX CIIEKTPOB.

Buinycknux nonyuum 603mM04cHOCIb HAYYUMbCA:

* HUCIIOJIb30BaTh IOJYYEHHbIE 3HAHMs B MOBCEJHEBHOM JXU3HM IpU OoOpallleHuH ¢ npudopamu
(CueTYMK HOHM3UPYIOUIMX YACTUL, TO3UMETP), IJI COXPAaHEHUs 3I0pPOBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY)KAIOILEN CPELE;

* COOTHOCHUTb SHEPTUIO CBS3H aTOMHBIX AJIEp € 1e(hEKTOM MaccChl;

* IPUBOJUTH NIPUMEPHI BIUSHUSA PaJMOAKTUBHBIX W3JIy4CHHH Ha XKUBbIE OPTaHU3MBI; [IOHUMATh
MIPUHLIMII JEHCTBUS 103UMETPA;

* I[IOHMMAaTh JKOJIOTUYECKHE MpOOJIEeMbl, BO3HHUKAIOIIME IPU MCIOJb30BAaHUM aTOMHBIX
ANEKTPOCTAHLMNA, W IYTH PELIEHUS STUX MpoOJeM, MEPCHEKTUBBI HCIOJb30BAHUS YIPABIISIEMOIO
TEPMOSAIEPHOIO CUHTE3A.

Inemenmol acmponomuu

Buinycknux nayuumes:

* pa3nMuyaTh OCHOBHBIE IIPU3HAKU CYTOYHOT'O BpAIEHMsI 3BE3JHOr0 Heba, ABM>KEeHUS JIyHBI,
CosHIIa ¥ IUIaHET OTHOCUTEIIBLHO 3BE3];

* IOHUMATh Pa3INUns MEX]Y TeTMOLIEHTPUUYECKON 1 F€OLIEHTPUUECKO cucTeMaMi MUpa.

Buinycknux nonyuum 603MouCHOCHb HAYYUMbCA:

* yKa3bIBaTh OOIIME CBOMCTBA U OTVINYUS IUIAHET 36MHOW IPYIIbI U IJIAHET-TUTAHTOB; MaJIbIX TEJ
ConHeuHOM cucTeMbl U OOJBIIMX IUIAHET; MOJIb30BaThCA KapTOil 3BE3AHOrO Heba mpu HaOMIOIEHHSIX
3BE€3JHOro Heoa;

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

* pa3auyaTh TMIIOTE3bI O MPOUCXO0XKACHUHU COHEYHON CUCTEMBI

Jsi peanu3anuu nporpaMmbl HCHOJb3yeTcs:i o0opynoBanue kadbunera «Touka Pocra» mo
ydyeOHomy npeamety «Pusnka». [Ipeanonaraempie THNIBI JATYMKOB:

- becnipoBogHOI MynbTUAATYUK

- JlaTuuk aGCONIOTHOTO JaBJICHUS

- JlaTuuk TeMmneparypbl HCCIeAyEeMOM cpeibl

- JlaTuMK MarHUTHOI'O MOJISA

- JlaT4uK 37€KTpUYECKOTO HAMPSHKEHUS

- JlaT4mk cuisl TOKa

- Jlatumk akcenepomeTp

- MHble Tunel naTunkos, npexycMoTpennbsie KTPY

- JlononHHUTENbHBIE MaTepraibl B KoMiuiekre: USB ocrmutorpad

- JlononHurenbHble MaTepHuaibl B komiuiekre: Kabens USB coenunuTenbHbIM
- JlomonHuTENbHBIE MaTEpUANIbl B KOMILIEKTE: 3apsHOE YCTPOUCTBO ¢ Kabenem
- miniUSB




COJIEP KAHUE YYEBHOI'O ITIPEJMETA «®U3UKA»
7 xkjace

duszuka u pusnyeckue MeToaAbl n3ydeHusi npupoasi (5 41.)

dusnka - Hayka o npupoje. Habmoaenue u onucanue puzndeckux siBieHU. Ou3nyeckuii sxcmne-
pumeHT. H3Mepenue ¢uznueckux BeTMUYMH. MexayHapodHas cuctema eauHui. HaydHslii metox mo-
3HaHus. Ou3ndeckne 3aKOHBI M TPAHUIIBI UX TMPpUMEHUMOCTU. Poib Gu3uku B (hOopMUPOBAHUM HAYYHOU
KapTuHbl Mupa. KpaTtkas uctopusi OCHOBHBIX Hay4HBIX OTKpbITUNA. Hayka u TexHuKa.

Mexanunuyeckue siBjieHus (39 u4.)

Kunemamuxa (21 u.)

MarepuanbHast TOUKa KaKk MOJAEIb (PU3HUECKOTO Tema.

Mexannueckoe aBuxkeHUE. OTHOCUTENBHOCTh MEXAHMYECKOro JABWkeHus. Tpaekropus. Ilyre -
cKajsipHas BenuuuHa. CKOpOCTh - BEKTOpHas BenuuumHa. Monynp BekTopa ckopoctu. PaBHOMepHOE
psIMOJIMHEIHOE ABIKeHue. ['paduku 3aBUCUMOCTH TyTH U MOAYJISI CKOPOCTU OT BPEMEHH JIBUKEHHUSI.

Junamuxa (18 u.)

WNuepuusa. UueptHocts Ten. B3aumopneiicteue ten. Macca - ckansgpHas BenuuuHa. IlnotHOoCTh Be-
miectBa. Cuna - BeKTopHas BennunHa. J(Brmxenue u cuibl. Cuia ynpyroctu. Cuna tpenus. Cuna Tske-
CTH. 3aKOH BCEMUPHOTO TAroTeHus. LIeHTp TspkecTu. Y cinoBusi paBHOBECHS TBEPJOTO Tea.

Hasnenue. Atmocdepnoe napnenue. 3akon [lackans. 3akoH Apxumena. Y cloBHe IIaBaHUs Tell.

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

Mexanuueckue konebanus u éonnwt ( 15u.)

Pabora. Momnuocts. Kunernueckas sHeprus. [loteHnuansHas sHeprus. 3aKOH COXpPaHEHUS MeXa-
Hudeckoii sHeprun. [Ipocteie Mexanusmel. KoadduiueHt nonesnoro aeiicteus. BozobHoBIsieMble UC-
TOYHUKHU SHEPTUH.

Cmpoenue u ceoiicmea eewecmea ( 6u.)

ATOMHO-MOJIEKYJIIPHOE CTpOeHHE BeriecTBa. ONbITHL, J0Ka3bIBAIOIINE ATOMHOE CTPOEHHEe BELIECT-
Ba. TerioBoe BMKEHHE U B3aUMOJIEICTBHE YacTHl] BemecTBa. bpoyHoBckoe aBmxkenue. Juddysus.
ArperaTtHbie COCTOSTHUSA BetiecTBa. CBOMCTBA Ta30B, )KUAKOCTEH U TBEP/IbIX TEI.

8 ki1acc
TenuioBble siBjienus (15 4.)
TennoBoe paBHoBecue. Temmeparypa. BHyTpennsis sHeprust. CnocoObl U3MEHEHUs BHYTPEHHEH SHEepruu.
Pabora u Terionepenayda. Bua teruionepenauu. TennonpoBogHocTs. KoHBeKIUS U n3nmydeHue. JHeprus
TOIUIMBA. 3AKOH COXPAHEHUs YHEPTUH B TEIJIOBBIX MTPOLIECCAX.
H3menenue azpezammuvix cocmosnuii éewecmea (11 u.)

Arperatsble cocTosiHMS BelecTBa. KommuectBo Termnorsl. Mcnapenne u kongencanus. Kunenue.
BrnaxxnocTs Bozayxa. [ImaBnenue u kpucraumsanus. Y aenbpHas TeruioTa miasienus. [laposas Typouna.
ITpeoOpa3oBanue sHepruu B TermioBbix MamuHax. KI1/] TennoBoit MamuiHbl. DKOJIOrHYECKUe TpoOIeMbl
TEIJI0PHEPTreTHKH.

DiekTpuueckue siBjaeHus (23 4.)

Onektpu3anus Ten. DIEKTPUUYECKH 3apsal. /[Ba BuAa AJIEKTPUYECKUX 3apsA0B. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsia. DIEKTPUUECKOE TOJIE.

[TocTrosiHHBIN 35eKTpUYecKUi TOK. Cuia TOKa. DJIEKTPUUYECKOE COMPOTHUBIIEHUE. DJIEKTPUUECKOE
HanpspkeHue. [IpoBoAHMKY, TUANEKTPUKH U MOITYIIPOBOAHMKH. 3akoH OMa Ui ydacTKa 3JIEKTPUIECKON
nernu. Peocrarel. PaGota W MOmHOCTH 3JekTpudeckoro Toka. 3akoH Jlxoyms — Jlenma. Jlamma
HakanuBanus. [IpaBuna 6e30macHOCTH pH paboTe C HCTOYHUKAMHU HIIEKTPUUYECKOTO TOKA.

DJIeKTPOMATrHUTHBIE siBJieHH (8 4.)
MaruuTHoe moJe IIpAMOTO TOKA. MarauTHbele TMHUA. MarHuTHoOE 110J1e KaTyIIK1 C TOKOM. 3HCKTpOMaI‘HI/ITBI.

IlocTostHHBIC MarHuThl. B3auMoaelicTBue MaraiuToB. MaruuTHoe 1oje 3eMiii. MarHuTHoe 1moje Toka. JleicTBue
MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM. DJIEKTPUUYECKUN ABUTATENb. Y CTPOHCTBO 3IEKTPOU3IMEPUTEIBHBIX
npubopoB



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

npenomiieHue cBera. Ilnockoe 3epkaino. JIuu3el. DOKyCHOE pacCTOSHUE U ONTHYECKas CUjia JIMH3BI.
N3obpaxkenue, napaemoe JuH30M. ONTHYECKHE PUOOPHI.

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

MarepuanbHas Touka. Cucrema otcyera. llepememenne. CKOpOCTh MNPAMOJUHEHHOTO
paBHOMEpPHOro ABWXEHHUS. lIpsMonnHelHOE pPaBHOYCKOPEHHOE MABM)KEHHE: MIHOBEHHAas CKOPOCTH,
yckopeHue, mnepemenienue. ['paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMYMH OT BPEMEHU IPHU
pPaBHOMEPHOM M DPABHOYCKOPEHHOM JABM)KEHHUU. OTHOCUTEIBHOCTb MEXAHWYECKOTO JIBH)KEHUS.
['eouenTprueckas u reamoneHTpUUecKas cucteMbl mupa. MHepuuaneHas cucreMa orcuera. [lepBblid,
BTOpOH 1 Tpetuii 3akoHbl HetoToHa. CBoOOIHOE TageHre. HeBecoMocTh. 3aKOH BCEMHPHOTOTSATOTEHUSI.
HckyccTBeHHbIe clyTHUKH 3eMiu. Miynbe. 3aKOH COXpaHEHUs UMITYJbCa. PeakTHBHOE IBHKEHUE.

Mexanu4yeckne KoJied6anusi 1 BOJHbL 3BYK (16 4.)

Konebarenbnoe pasmxenue. Konebanuss rpy3a Ha mnpyxuHe. CBoOoJHbIE KoOJeOaHHUS.
KonebarenbHast cucrema. MasTHUK. AMIUIMTYyAa, TEpPHOJ, 4acToTa Koiebanuii. ['apmonmueckue
koneOanus. IlpeBpamienue sHeprum npu KojaeOATEIbHOM JBUKEHHM. 3aTyXarollMe KoJeOaHHUs.
Breinyxaennsie konebanus. Pezonanc. Pacnpoctpanenue xonebanuii B ynpyrux cpenax. [lonepeunsie u
IIpOJOJIbHBIE BOJHBL. J[nuHa BosHBL. CBA3b UIMHBI BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpaHEHUs U
nepuoaoM (4actoToif). 3BykoBble BOJIHBL. CKOpOCTh 3BYKa. BricoTa, TeMOp M TPOMKOCTH 3BYKa. JXO.
3ByKOBO# pe3oHaHc. IHTepdepeHIns 3ByKa.

DJieKTpOMarHuTHoe noJe (23 4.)

OaHOpOJHOE U HEOAHOPOJHOE MarHUTHOE mosie. HanmpapiieHne Toka M HampaBliEHUE JIMHUM €ero
MarautHoro mnouss. [IpaBuno OypaBumka. OOHapykeHue MarHUTHoro mojs. IIpaBuno neBod pykH.
Wuaykuust MmarHuTHOro mnojist. MarHuTHbld noTok. OnbiTel @apazaest. DJIeKTpOMarHuTHasT UHAYKLHKS.
Hanpasnenune maaykumonHoro toka. IlpaBuno Jlenna. fIBnenune camounaykuuu. IlepeMeHHBIN TOK.
I'enepatop nepemenHoro toka. IIpeoOpa3zoBanusi 3Hepruu B 3JeKTporeHeparopax. Tpancdopmarop.
[lepenaua >7eKTpUYECKOW HHEPTUM HA PACCTOSTHUE. DJIEKTPOMATrHUTHOE TOJIE. DJIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTh pacpOCTPaHEHUS SJEKTPOMArHUTHBIX BOJIH. BIusiHUE 3J1IEKTPOMarHUTHBIX U31y4EHUN
Ha JkuBble opraHu3Mbl. KoneOarenbHblli koHTYp. IlomyueHue SIEKTPOMAarHUTHBIX KoOJeOaHMI.
[TpuHIMIBI pagrocBs3u U TeneBuaeHus. MHTepdepeHius cBeTa. DIEKTPOMarHUTHAs MPHUPOJIa CBETA.
[Ipenomnenue cBera. Ilokazarens npenomienus. Jucnepcus cpera. LlBera Tten. Cnekrtporpad u
CHEKTpOCKON. THumsl onTH4eckux crnekTpoB. CriekTpanbHbli aHanu3. [lornomenne u ucnyckanue cBeTa
aromami. [IporcxoxIeHne JIMHENYAThIX CIEKTPOB.

Ctpoenue aTroma u aToMHoro siapa (19 u.)

Crpoenue aroma. PaamoaktuBHOCTh. [lmanerapnas monens aroma. Anbda-, Oeta- U ramma-
usznyuyenus. JInuneituateie cnextpobl. KBantoBbie moctynatel bopa. Onbitel Pezepdopaa. SAnepnas monensb
atoma. AtomHoe siapo. CoctaB aroMHoOro smpa. Snepasie cumibl. [edexkt macc. PaamoakTuBHBIE
IIpeBpalIeHs] aTOMHBIX saep. CoXpaHEHHE 3apsiloBOTO U MACCOBOIO YMCEN MPHU SIIEPHBIX PEAKIUAX.
MeTtoabp1 HaOMIOIEHUS U PETUCTPALIMU YacTULl B AepHOl ¢pusnke. [I[poTOHHO-HEHTpOHHAS MOJEINb sJIpa.
dusnuecKuil CMBICI 3aps10BOr0 U MaccoBOro ymcesn. Mzotomnsl. [IpaBuiio cmemenus 1 anbda- u 6era-
pacnania. DHeprus cBsi3u yacTul B sijpe. Jlenenue siaep ypana. Llemnas peakuus. SlnepHble peakuuu.
SnepHblil peakTop. SnepHas sHepreTuka.

Crpoenne u 3Bosonusi Beenennoii (5 4.)

['eonieHTpHUECKas M TeNHOIIEHTpHYecKas cucTeMbl Mupa. CocTas, cTpoeHHE U porcxoxaeHue CoTHeTHOM
cuctemsbl. [Imanetsr u Maneie Tena ComHewHoi cuctembl. CTpoeHue, m3mydeHue u 3Bostonus CoyHIIa U 3BE3]T.
Crpoenue u 3Bomtonus Beenenno



IIpumepHbIe TeMbl 1a00PaTOPHBIX U NPAKTHYECKUX PadoT
Jlaboparophbie paboThI (HE3aBUCHMO OT TEMATUYECKOI MPUHAIICIKHOCTH) ISIISTCS CIEAYIOLINE THIIBL:
1. TIpoBenenue NpsAMBIX U3MEPEHUH (PU3NYECKUX BETUUNH
2. Pacder 1o mosy4eHHbIM pe3yJibTaTaM MPsIMBIX H3MEPEHUI 3aBUCHMOT0 OT HUX napameTpa (KOCBEHHbIC H3MEPCHUS).
3. Halmronenue siBIEHUI U MOCTAHOBKA OIBITOB (HAa KAYECTBEHHOM YpPOBHE) IO OOHAPYXKEHUIO (PaKTOPOB, BIUSIOMIMX HA MPOTEKaHUE JaHHBIX
SIBJICHUH.
4. Hccnemoanue 3aBUCUMOCTH OHON (PM3UUECKONM BETMUMHBI OT APYTOH C MPEICTABICHUEM Pe3ylIbTaTOB B BUJIE TpaduKa WK TaOIHIIBL.
5. IIpoBepka 3a1aHHBIX IPEANOI0KEHUHN (IPsIMBbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH U CPABHEHUE 3aJIJaHHBIX COOTHOIIECHUN MEXy HUMH).
6. 3HAKOMCTBO C TEXHHUYECKUMH YCTPOHCTBAMHU M MX KOHCTPYHPOBAHUE.

PaGouas mporpamma npeaycMaTpHUBaeT BEITIOTHEHUE JTAOOPATOPHBIX pabOT BCEX yKa3aHHBIX THIIOB.

IIpoBenenue NpsiMbIX H3MepeHMii (PU3NUYECKUX BeJTHYHH
W3mepenue pazmepoB Tel.

N3mepenne pa3sMepoB MajbIX TeIl.

W3mepenue Macchl Tell.

N3mepenne o6bema Tell.

W3mepenue cuisbl.

W3mepenue BpeMeHH mpoliecca, nepuojia KojaeoaHuil.
W3mepenue temneparypsl.

N3mepeHne naBneHns Bo3Iyxa B OalIOHE MO ITOPIITHEM.
. VI3mMepeHue cuiibl TOKa U €ro peryjIupoBaHue.

10 H3mepenune HanpsHKSHMUSI.

11.M3mepeHnue yriioB NajieHus: U IpeIoMIIeHUS.

12 .3mepenune GpoKyCHOTO pacCTOSIHUS JTUH3HL..
13.M3mepenue painoakTuBHOTO (hoHa.

Pacuer 1o nmosiy4eHHBIM pe3yJibTaTaM NPSIMBIX H3MEPEeHHIl 3aBHCUMOr0 OT HUX NapaMeTpa (KOCBEHHbIe H3MepeHHsl)
1. V3mepeHune MI0THOCTH BEIIECTBA TBEPAOTO Tela.

CoNoOhkwWDE



Onpenenenne K03 GUIEHTA TPEHUS CKOTBKCHHUS.
Onpenenenune )XeCTKOCTU MPY>KUHBI.
Onpenenenre BHITAIKUBAIOIICH CUIIBI, IEUCTBYIOIIECH HA MOTPYKEHHOE B )KUIKOCTH TEJIO.
Onpenenenne MOMEHTA CHJIBI.
N3mepeHnne ckopocT paBHOMEPHOT'O ABMXKEHHUS.
W3mepenue cpeHelt CKOPOCTH IBUKEHUSI.
N3mepeHnne yckopeHus paBHOYCKOPEHHOTO JIBUKEHUS.
. Onpenenenue paboThl ¥ MOIIIHOCTH.
10 Ompenenenue 4acToThl KojeOaHUi rpy3a Ha IPY>KUHE U HUTH.
11.0mnpeneneHrie OTHOCUTENBHOMN BIaYKHOCTH.
12.0npexnenenne KOJINIECTBA TEIUIOTHI.
13.0mnpenenenue yneabHOU TEMIOEMKOCTH.
14 .3mepenune paboThl 1 MOLTHOCTH JIEKTPHUECKOTO TOKA.
15.M3mepenune conpoTUBIICHUS.
16.0mnpenencHre ONTHYECKON CHITBI TUH3BI.
17.MccnenoBanue 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTrPYKEHHOW YacTH OT IJIOTHOCTHU JKHJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTHU ¥ MaccChl Teja.
18.MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCHMOCTH OT TUIOIIA M.
Hab6.onenne siBjleHUii U MOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHeE) M0 OOHApPY:KeHHI0 (PAKTOPOB, BIMSIIONINX HA MPOTEKAHHE
JAHHBIX SIBJEHHI
1. HaGnronenue 3aBUCUMOCTH NEepHoJia KoJieOaHH rpy3a Ha HUTH OT JUIMHBI U HE3aBUCUMOCTH OT Macchl.
Habmronenue 3aBMcUMOCTH TIepHoa KoebaHui Ipy3a Ha MPYXKHUHE OT MacChl U KECTKOCTH.
Habintoienue 3aBucMMOCTH JaBlIeHUs ra3a oT 00beMa U TeMIEPaTyphl.
Habutoienue 3aBUCUMOCTH TEMIIEPATypPhl OCTHIBAIOINIEH BOJIBI OT BPEMEHH.
HccnenoBanue sBI€HUS B3aUMOAEUCTBUS KaTyIIKU C TOKOM U MarHura.
HccnenoBanue siBIEeHUS 3JEKTPOMAarHUTHON MHAYKIIUH.
Habuntoienue siBineHus oTpaxeHus U MPeJIOMIICHUS CBETa.
HaGmtoienue siBleHUs: JUCTIEPCHH.
. OOHapy’keHHe 3aBUCUMOCTH COTIPOTUBIICHHUS IIPOBOJHHUKA OT €r0 IapaMeTpOB U BEILIECTBA.
10 HccnenoBaHue 3aBUCUMOCTH Beca Teja B )KUIKOCTH OT 00beMa MOrpy>KEHHOU YacTH.
11.MccnenoBanue 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT APYrol ¢ MPEAICTaBICHUEM Pe3yabTaToOB B BUJE TpaduKa WK TaOIUIIBL.
12 .HccnenoBanue 3aBUCUMOCTH MaccChl OT 00beMa.
13.HccnenoBanme 3aBUCUMOCTH ITYTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBI)KEHUH 0€3 Ha4aTbHON CKOPOCTH.

CoNoORRWN

COoNOORWDN



14.MccnenoBanue 3aBUCUMMOCTU CKOPOCTH OT BPEMEHHU U IIyTU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUHU.

15.MccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHUJIBI JABJICHMSL.

16.HccnenoBanne 3aBUCUMOCTH Je(POPMALIUU TPYKUHBI OT CHJIBI.

17.HccnenoBanue 3aBUCUMOCTH II€pHO/ia KOJIeOaHUM rpy3a Ha HUTH OT JJIUHBI.

18.HccnenoBanue 3aBUCUMOCTH MIEPHO/Ia KOJICOAHUH Tpy3a Ha MPYKUHE OT KECTKOCTU M MACCHI.

19.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 MIPOBOIHUK OT HANPSHKEHUS.

20.MccrnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 JIAMITIOUKY OT HANpsHKESHUSI.

21.MccrnenoBanue 3aBUCUMOCTH yIjla IPEOMIICHUS OT yIJla MaJIeHHs.

IIpoBepka 3a7aHHBIX NPEANO0JIOKEHUH (IPSIMble H3MepeHnsl (PU3NYECKNX BEJTUYNH U CPABHEHHE 3aJaHHBIX COOTHONIEHHI MeKIy HUMH).
ITIpoBepka rumore3

1. IIpoBepka runore3sbl O IMHEWHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TPYOKE OT TeMIIEpaTyphI.

2. IIpoBepka rumnoTessl 0 NPSAMOM MPONOPLMOHATIBHOCTH CKOPOCTH IIPU PABHOYCKOPEHHOM JIBUKEHU U MPOWJICHHOMY ITYTH.

3. IIpoBepka rumoTe3sl: Ipy MOCIEI0BATEIHHO BKIFOUEHHBIX JIAMIIOYKH U ITPOBOIHUKA UK ABYX POBOJHUKOB HAIIPSKEHHS CKIIAIBIBATH HEJb35
(MO3kHO).

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

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOICTBAMM M MX KOHCTPYHPOBaHHe

5. KoHcTpyrnpoBaHue HaKJIOHHOM IJTIOCKOCTH C 3a7aHHbIM 3HadeHueM KI1JI.

6. KonctpynpoBanue apeomeTpa 1 UCHIBITAHUE €r0 pabOoThI.

7. COopKa 2JIeKTPUUECKOM 1T U U3MEPEHUE CUJTBI TOKA B €€ pa3InYHbIX y9acTKax.

8. COopka 3/1eKTpOMarHuTa u UCIbITAaHUE €ro AeHCTBHSL.

9. U3yueHue 31eKTPUIECKOTO ABUrATElls IIOCTOSIHHOTO TOKa (Ha MOJICITH).

10.KoHCcTpyHpoBaHu€e 2IEKTPOABUTATEINS.

11.KoHCcTpyrpoBaHHE MOJEIN TEIECKOIIA.

12.KoHcTpynpoBaHie MOAETH JIOJKH C 3aJaHHOUN rpy30M0/bEMHOCTBIO.

13.01eHKa CBOETO 3peHHUS U ITOI00P OYKOB.

14.KoHcTpynpoBaHue MpOCTENILIErO FeHepaTopa.

15.3ydenue cBOiCTB H300paskeHUs B JIMH3A



1.

TEMATHUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA

YACOB, OTBOJIUMbBIX HA OCBOEHME KAKJIOM TEMBI

7 knacc
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
Ilepsuunbvlii uncmpykmasic no oxpane mpyoa Ha padouem mecme.
Jlabopamopnasa paboma Ne 1. «H3mepenue onunst, oo6vema u
memnepamypusl mena» (¢ UCno1b306anue cpeocme ooyueHus u
éocnumanus Ilenmpa «Touka pocmay)

4 HayuHnble MmeToapl mo3HaHus 1
5 ®du3uKa U TEXHUKA 1
IMepBoHauajbHBIE CBeJIeHUs 0 cTpoeHuH BemecTBa (5 4.)

6 Crpoenne BemectBa. MoJjieKyJibl 1

IlepBUYHBII HHCTPYKTAXK 10 OXPaHe TPYyJAa HA pabdoyeM MecTe.

JlabopaTopuasi pa6ora Ne 2 ""U3mepenne pa3mepoB MajibIX Tea"
7 Jleuscenue monexyn. bpoynoeckoe osuscenue. /lughpyzua 6 zazax, 1

Hcuokocmax u meepovix menax Oponmanvuan 1adopamopHan

paboma
8 B3aumHoe npuTsKeHUE U OTTAIKMBAHUE MOJIEKYIT 1
9 ArperaTHbie COCTOSIHUSI BellleCTBA 1
10 Crpoenue BemiecTBa 1

B3aumoneiictBue teu (22 4.)

11 Mexanunueckoe npmxenue. CKopocTb 1
12 PaBHOMEpHOE ¥ HEPAaBHOMEPHOE IBHKCHHUE 1
13 Pacyer myTy u BpeMEHHU ABUKECHHUS 1
14 Hueprus 1
15 B3anmoaeiicTBue Te1. Macca Tena 1
16 Macca mena. Ilepeuunstit uncmpykmasyc no oxpane mpyoa na paoouem 1

mecme. Jlabopamopuasa paboma Ne 3

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

cpeocme 00yuenusn u eocnumanus Lllenmpa «Touxka pocmay)
17 O06wem Tena. [lepBUUHBIA HHCTPYKTaX MO OXpaHe TpyAa Ha pabouem MecTe. 1

Jlabopamopnas paooma

Ne A"H3mepenue oovema

mena''(c ucnonv3oeanue

cpeocme 00yuenus u

eéocnumanus Llenmpa

«Touka pocmay)
18 IImoTHOCTE BelecTBa 1
19 IInomnocme eeniecmea. Ilepsuunviii uncmpykmasi)c no oxpame mpyoa na pabovem 1

mecme. Jlabopamopnasn pavoma Ne 5 ' Hzmepenue niomnocmu gewiecmea

meépoozo mena "' (c UCNONb308AHUE CPEOCHIE 00YUEHUA U 60CHUMAHUS

Ienmpa «Touka pocmay)
20 Pacuert macchl U 00beMa Tesia 110 ero MNJIOTHOCTH 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. HeBecomocTh 1

26 Ilepsuunvtit uncmpykmasic no oxpane mpyoa na padouem mecme.
Jlabopamopnas paboma Ne 6. «I padyuposanue npyscunvl u usmepenue cu
ounamomempom». Pewenue 3aoau

27 Cuna tpenus. TpeHnue mokost 1

28 Tpenue 6 npupooe u mexnuxe. Ilepeuunslit uncmpykmasyic no oxpamne 1
mpyoa napaoouem mecme. Jlabopamopnas paboma Ne 7. «HU3mepenue cunvt
mpenus
CKOIbXHCEHUA)

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 TBEPABIX TeJl, sKUAKOCTeil 1 razos (18 u.)

33 JlaBiaenue. EnMHUIbI 1aBJIeHHs 1

34 JlaBJjieHue TBepPAbIX TeJ 1

35 JlaBneHue rasza 1

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

37 Pacuer naBnenus )KMAKOCTH HA THO U CTEHKH COCY1a 1

38 Pemenne 3agau mo teme «/laBieHne KUIKOCTH 1

39 CooOrmarommecst CoCyIbl 1

40 Bec Bo3nyxa. ATMocdepHoe naBieHe 1

41 M3mepenne atmocgepHoro nasiaenusi. Bapomerpsl 1

42 W3mepenue nasnenus. MaHOMETpBI 1

43 [TopuiHeBOM XUIKOCTHBIN Hacoc. [ mapasnuyeckas ManiHa 1

44 ApxumenoBa cuia 1

45 Ilepsuunviit uncmpykmasic no oxpane mpyoa Ha pabouem mecme. 1
Jlabopamopnas paboma Ne 8. «H3mepenue epimanxkusaroujeii cuuvly (¢
ucnovzosanue cpeocme ooyuenusn u gocnumanus Ilenmpa «Touxka pocmay)

46 [TmaBanue Ten 1

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

48 Pemenue 3anau no treme "JlaBieHue TBepAbIX TN, )KUIKOCTEN U ra3oB" 1

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

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

PadoTa u MmougHocTh. JHeprus (154)

51 Mexanuyeckasi pabora 1

52 MoIHOCTE 1

53 IIpocTeie MEXaHNU3MBI 1

54 MomeHT cuiibl. Peryaru 1

55 Ilepsuunwlii 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 Ko duumeHT mojiesHoro geiicrBus 1
60 Ilepeuunvtii uncmpykmasic no oxpamne mpyoa Ha paboyem mecme. 1
Jlabopamopnasa pavoma Ne 11. «H3zmepenue KII/] npu noovéme mena
no
HAKIOHHOU RAOCKOCmMW) (¢ UCROIb306aHUE CPeOCmE 00yUeHUA U
éocnumanus Ilenmpa «Touka pocmay)
61 OHeprus. Kunetnueckasi 1 NOTeHIMAIbHAS SHEPT U 1
62 [IpeBparnieHus 3HEprun 1
63 Pemenue 3anau no teme "Pabora u MoutHoOCTh. DHEprus" 1
64 PaboTa 1 MouTHOCTH. DHEPTHUSA 1
65 O6o6maromuit ypok no reme "Pabota u MomuocTs. JHeprus"” 1
O6o0maromee nopropenne (34)
66-67 ®duszuka u MHUp, B KOTOPOM Mbl >kuBeM. [loBTOopeHue 2
68 HroroBas koHTpoNbHAs paboTa 3a Kypc 7 Kiacca. 1
8 kJjacc
No Kon-eo0
" Tema ypoka YaACos
TemoBeie siBaeHust (15 4.)
1 Tennosoe dsudicenue. Temnepamypa. Beoonuwiti uncmpyxmasic no mexnuxe 1
bezonacnocmu.
2 [ToBTOpEeHue Kypca 7 kiacca.
3 Bxoanas quarnoctudeckas padora.
4 Buympennasa snepzusa. Cnocoovt usmenenus 6HympeHHeil IHepeuu 1
) Pa6ora u Temionepenaya. Buabl Tensionepenaum. 1
6 TermnonpoBoHOCTD. 1
7 Konsexyus. Hznyuenue. 1
8 [Tpumeps! Terutonepenayn B IPUPOAE U TEXHUKE. 1
9 KonunuectBo Temnotel. EAHUIIBI KOTHYECTBA TETUIOTHI. 1
10 VenpHas TEINIOEMKOCTh. PacdeT KoJimdecTBa TEIIOTH, HEOOXOIMMOTO JIJIS 1
HarpeBaHus Tella WK BBIIEISIEMOTO UM TIPU OXJIAXK/ICHHN.
11 Ilepsuunvtit uncmpykmasic no oxpane mpyoa Ha pabouem mecme. 1
Jlabopamopnas pavoma Nel «Cpasnenue Konuuecmea meniomsl npu
CMeWu6anuu 600bl PA3HOIL MeMnepamypovly. (C UCnOIb306aAHUE CPEOCME
ooyuenusa u eocnumanus Ilenmpa «Touka pocmay)
12 Pemenue 3aa4 Ha pacyeT KOIMYECTBA TEIUIOTHI, HEOOXOIUMOTO IS 1
HarpeBaHus Tella WIK BBICTISIEMOT0 UM TIPU OXJIKICHUH.
13 Ilepsuunstit uncmpykmasic no oxpane mpyoa na padouem mecme. 1
Jlabopamopnas paboma Ne 2. «H3mepenue yoenbHoil mennoémkocmu
eewecmeay (C ucnonvb3oeanue cpeocme ooyuenus u éocnumanus Llenmpa
«Touka pocmay)
14 DHeprus TOIINBA. Y IeNbHAs TEIUIOTa CTOPaHUs TOTUIMBA. 3aKOH COXPAaHEHUs 1
Y TIPEBpAIICHUS SHEPTUU B MEXaHHMUECKHUX M TEIUIOBBIX MPOIECccax.
15 O6061meHue o Teme «TerioBbie SBIECHUS 1
HN3MeHeHue arperaTHbix cocTosiHuil Bemecrna (11 4.)
16 ArperaTHbl€ COCTOSIHHSI BELIECTBA. 1
17 Ilnasnenue u omeepoesanue Kpucmaniuyeckux eeujecme. Oponmanivhole
aabopamopuvie padomol
18 I'paduk mnaBiaeHUS U OTBEPICHUS KPUCTALIMYCCKUX TeN. Y IeIbHas TEIIoTa 1
TUJIaBJICHUS
19 Pemenue 3aau Ha miaBiieHUE U OTBEPICHUE 1




20 Hcnapenue u konoencayus 1
21 Kunenue. Yoenvnas mennoma napoobpazosanus 1
22 PacyeT KoJIMYeCTBA TEMJIOTHI PH MAapPo0OPa30BAHUN U KOHIEHCAIIMHU 1
23 Bnaasxiccnocme 6030yxa. @ponmanvuasn nadopamophnan pavoma(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
DJieKkTpuuYecKue siBjaeHus (23 4.)
27 Dnektpuzanys Ten. JIBa poaa 3apsiioB 1
28 Onexkrpockon.  IIpOBOAHHMKHM,  TMOJYNPOBOAHMKH M HENPOBOJHUKU 1
ANEKTpUYECTBA. DIEKTPUUECKOE I10JI€
29 JlemuMOCTh AIEKTPUYECKOTO 3apsiia. DiekTpoH. CTpoeHHEe aTOMOB 1
30 3aKOH COXpaHEHHUS DJIEKTpHUUecKoro 3apsana. OObSICHEHHE SIEKTPUUECKUX 1
SIBJICHUI
31 uleKTpHYecKNi TOK. UCTOYHMKH 3J1eKTPHYECKOI0 TOKA 1
32 DJleKTpUYeCKHUe Henu 1
33 DNEKTPUUECKUN TOK B MeTayUiaX. JlelCTBUS AIEKTPUISCKOTO 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
Ilepsuunvtit uncmpykmasxc no oxpane mpyoa Ha paboyem mecme.
37 Jlabopamopnas paboma Ne 4
38 3asucumocms cunvt moka om nanpaxcenusn. Conpomuenenue npoooOHuUKa. 1
3axon Oma 04 yuacmka yenu.
39 Pacuer conpoTuBieHns NPOBOIHUKA. Y I€TFHOE COIPOTUBIICHUE 1
Pemenwue 3a1a4 Ha pacyeT CONPOTUBIICHHS MPOBOIHUKA, PUMEHEHHE 3aKOHA 1
40 Oma
41 Ilepsuunviit uncmpykmasc no oxpane mpyoa Ha pabouyem mecme. 1
Jlabopamopnas paboma Ne5 «HU3zmepenue conpomueienus npoeooOHUKa npu
noMowu amnepmempa u 60J1bmmempa) (¢ UCnoab306anue cpeocmae
o00yuenusn u eocnumanus Ilenmpa «Touxka pocmay)
42 Pacuéem  conpomuenenus  npoeoonuxa. Peocmamwl.  Ilepeuunoiii
UHCMPYKmadxc no oxpane mpyoa na pabouem mecme. Jlabopamopuas
paooma Ne 6
43 Ilocnedosamenvroe coeounenue nPoeoOHUKOG. 1
Ilepsuunvtit uncmpykmaxc no oxpane mpyoa Ha pabdoyem mecme.
Jlabopamopuas paboma Ne 7(c ucnonv3oseanue cpeocme ooyuenus u
eocnumanus Ilenmpa «Touka pocmay)
44 Ilapannenvrnoe coedunenue nposoonuxos. Jlabopamopnas paboma Ne 8 1
45 Pemenwuie 3aa4 Ha BUABI COSMHEHHSI IPOBOTHUKOB 1
Paboma u mownocmov 31eKmpuuecko2o moka. 3axon J[coyna-Jlenya. 1
Ilepsuunvlii uncmpykmasic no oxpame mpyoa Ha pabouyem mecme.
46 Jlabopamopnasa paboma Ne9 «H3mepenue mownocmu u pabomst moka (c
ucnoav3osanue cpeocme odyuenusn u eocnumanua Ilenmpa «Touka
pocmay)
47 Permenue 3a1a4 110 teme: «PaboTa ¥ MOIIHOCTD 3JIEKTPUYECKOrO TOKA. 1
48 Jlamna HakanuBaHus. KopoTkoe 3aMbIkaHne 1
49 Oo6o0maromuil ypok o reMe «JIeKTPUIECKUE SIBICHUS 1




DJIeKTPOMArHUTHBIE siBJieHu (8 41.)

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




51 MarnuTHoe 1moJie KaTylIKH ¢ TOKOM. DJIeKTpoMaruuTel. [lepBu4uHbIii 1
HHCTPYKTA:K 10 OXpPaHe TPyAa Ha padoyem mecte. JlaboparopHas 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 31eKmpuYecK020 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 ILlenmpa «Touka pocmay)

57 O6o0maromuii ypok 1mo TemMe «JICKTPOMarHUTHBIC SIBIICHUSI 1

CaetoBble siBjieHus (104.)
Hcmounuxu ceema. Ipsamonunelinoe pacnpocmpanerue céema. 1
llepsuunviii  uncmpykmasxc no oxpawe mpyoa Ha paboyem  Mecme.
58 Jlabopamopuas paboma Ne 12
llepsuunvlii  uncmpykmagxc no oxpawe mpyoa Ha pabouem  Mmecme. 1
59 Ompaoicenue ceema. Jlabopamopnas paboma Ne 13
60 [Tnockoe 3epkaiio 1
llepsuunviii  uncmpykmasc no oxpawe mpyoa Ha paboyem  Mmecme. 1
61 IIpenomnenue ceema. Jlabopamopmnas paboma Ne 14
62 JIua3el. OnTHYECKAs CUITA JTMH3BI 1
63 Dopmyna nunsel. Yeeruuenue aunsvl. Jlabopamopunas paboma Ne 15 1
64 Jlabopamopuas paboma Nel6 «Hzmepenue oKycHo20 paccmosHus TUH3bL. 1
Tlonyuenue uzobpasiceHus npu NOMOUWU TUH3bLY
65 ['na3 kak onTuyeckas cucreMa 1
66 [ToBTOpenue Tembl «CBETOBBIC SIBICHUS 1
67 [ToBrOpenue. PemeHne TeCTOBBIX 3aAaHUI 1
68 Hmozoeas konmponvhas paboma 3a Kypc 8 Knacca. 1
9 kaace
Ne Kon-eo
[~ Tema ypoka 4aCos
3aKoHbI B3aUMO/IeCTBUSI U ABHKeHus TeJ (34 41.)
1. BBonHBIN MHCTpyKTaXx IO OXpaHe Tpyaa. MartepuanbHas Touka. Cucrema 1
oTdYera.
2. IToBTOpenue kypca 8 kiacca. 1
3. Bxoanas nmarnoctudeckas padora. 1
4. [Tepememenue. OmnpeneneHne KOOPAUHATHI IBIKYIIErOCs Tela. 1
5. [TepemerieHue npu NPSMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBH)KEHUH. 1
6. I'padmueckoe 1
MIPEICTAaBIICHUE IBHKCHHSI.
7. Pemenue 3anau no teme «I papuueckoe 1
MIPEJICTABICHHUE ABMKCHUS.
8. Pagnoyckopennoe oguncenue. Ycxkopenue. Ilepeuunutii uncmpykmajic no 1
oxpane mpyoa Ha padouem mecme. Jlabopamopnan paboma Ne 1(c
ucnov3osanue cpeocme ooyuenus u eocnumanus ILlenmpa «Touxa
pocmay)
9. CKOpOCTh IPSMOJIMHEHHOT0 PAaBHOYCKOPEHHOTO ABMKEHHSL. [ 'paduk 1

CKOPOCTH.




10. [Tepemernienue npu paBHOYCKOPEHHOM 1
JIBUKCHHH.

11. Pemenue 3anay mo teme «PaBHOYCKOPEHHOE ABUIKEHUEY. 1

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

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

cun. @PponmansHule 1abopamopmsie pabomol

14. HNuepumansubie cuctemsl otyeTa. [lepBoiii 3akoH HproToHa. 1

15. Bropoii 3akon HeroTona. 1

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

17. Tpernii 3axkoH HeroTOHA. 1

18. Pemenue 3anay Ha 3akoHsl HeOTOHA. 1

19. CBobOogHOE TTazicHue. Y CKOpEeHUE 1

cBoOoaHOrO NajeHus. HesecomocTs.

20. IlepBuuHbIii HMHCTPYKTAXK MO oOXpaHe Tpyaa Ha padoyeM MecTe. 1

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

22. 3axoH BceMupHOTro TArOTeHHUS. 1

23. Pemenue 3amad mo reme «3aKOH BCEeMUPHOTO TATOTEHUS». 1

24. YckopeHnue cBOOOAHOTO MaieHus Ha 3eMiie U APYTruX HeOECHBIX Temax. 1

25. [IpssMOnMHENHOE U KPUBOJIMHENHOE IBUKECHHUE. 1

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

217. HckyccTBEHHBIE CITyTHUKH 3€MIIN. 1

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

MOJIYJIIO CKOPOCTBHION.

29. Nmnynee Tena. IMmynbe cubl. 1
30. 3aKOH COXpaHECHHSI HMITYJIbCA TElIa. 1
31. PeakTuBHOE IBHIKEHHE. 1
32. Pemenue 3amau mo reMe «3aK0H COXpaHEHHS UMITYIIbCay. 1
33. 3aKOH COXpaHCHHSI SHEPTHH. 1
34. Pemrenue 3aiay Ha 3aKOH COXpaHEHUsI SHEPTUH. 1

Mexanu4eckne KoJjie6anusi 1 BOJHbL. 3BYK (16 4.)

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

Ilepsuunstit uncmpykmasic no oxpane mpyoa Ha padouem mecme. 1

Jlabopamopnas paboma Ne 4 «3asucumocms nepuoda Konevanuil
38. MAMEMAMUYeCcKo20 MAAMHUKA OM OAUHBL) (C UCNONb30BAHUE CPEOCME

o00yuenusn u eocnumanus Ilenmpa « Touka pocmay)
39. I"apmonmUeckue KoreOaHusl. 1
40. 3aryxatomue konedanus. BeiHyX1eHHbIE KOTeOaH s, 1
41. Pe3onanc. 1
42. PacnipocTpanenue konebanuii B cpenie. BonHsl. 1
43. JlinHa BosHbL. CKOPOCTH pacpOCTPaHEHUs BOJIH. 1
44, Pemenue 3anau mo teme «/[mmHa BostHBI. CKOPOCTH paclipOCTPaHEHHS BOJIH. 1
45, 3e6yk. Ucmounuku 368yKa. 1
46. BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa. 1
47. PacnipocTpanenue 3Byka. 3ByKOBBIC BOJTHBI. 1




48. OTtpakeHue 3ByKa. 3ByKOBOM pE30HAHC. 1
49. WuTepdepenius 3Byka. 1
50. Pemtenue 3amad mo reme «MexaHUUeCKUE KOJIEOAHUS U BOITHBI» 1
ol. Koumponvnan paboma 3a 1 nonyzooue. 1
DJIeKTPOMarHuTHoe noJe (24 4.)
AHaJIN3 KOHTPOJIbHON padoThl M Koppexkuus Y'Y /. 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 IPABON PYKHU. 1
56. MarnuTHas UHIYKITUS. 1
S7. Aenenue snekmpomacHumuou uHOyKyuu. MaeHummwiii Nomok 1
[lepBuuHbIl HHCTPYKTaX MO OXpaHE TpyAa Ha pabouyem Mecte. JlabopaTopHas 1
paborta
58. Ne 5 «M3yyeHue siBJIeHHUS 3JIeKTPOMATHUTHON HHIAYKIMWY. (C
ucnonv3osanue cpeocme ooyuenusn u eocnumanus llenmpa «Touka pocmay)
59. Hamnpasnenue nnaykiuonsoro toka. [Ipasuio Jlena. 1
60. SIBneHure caMOUHYKIIHH. 1
61. Ilepemennviii snexmpuueckuit mox. Tpancgopmamop. 1
62. Pemenue 3anau mo teme «TpanchopmaTopy. 1
63. DNIEKTPOMAarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJTHBI. 1
DnexTpoMarHuTHele kojebanus. Konebarensusiil koHTYp. [lonyuenue 1
64. 3JIEKTPOMArHUTHBIX KOJICOaHUH.
BrusiHue 3neKTpOMarHUTHBIX U3ITy4SHUH Ha KUBBIC OPTaHU3MBbI. [[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. L[Bera Ten. Cnekrporpad. 1
70. Tunsl ciekTpoB. CHeKTpaabHbIN aHaIK3. 1
[Tornomenue u ucmyckanue cBeTa atomamu. [IpoucxoxaeHre TMHeRYaThIX 1
71. CIIEKTpPOB.
IlepBU4HBIi HHCTPYKTAXK MO0 OXpaHe TPyAa Ha padoyem mecTe. 1
JlabopaTopHasipadorta
72. Ne 6 «HadaroaeHne CnJIOMIHOTO H JINHEHYATOT0 CIEKTPOBY (¢
ucnoavzosanue cpeocme ooyuenusn u gocnumanus Ilenmpa «Touxka pocmay)
73. Pemenue 3amad mo reMe «NEKTPOMAarHUTHOE TIOJIEY. 1
74. Pemenue 3amad mo teMe « IEKTPOMArHuTHOE TOJIE. 1
75. O0600611eHre 1 CUCTeMATH3AIS 3HAHUH 10 TeMe « DTEKTPOMArHUTHOE TTOJIEY. 1
CtpoeHue aToMa u aToMHOro siapa (19 u.)
76. PagmoaxktuBHOCTE. MOJEIN 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. CocrtaB aTOMHOTO siApa. SaepHbIe CUITBI. 1
82. Oueprus cBs3u. Jledext macc. 1
83. Pemenwue 3amad mo reme «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. JK0J0rn4eckue npodjeMbl padoTbl AaTOMHBIX

86. IJIEKTPOCTAHIMIA.
buosornyeckoe geiicrpue paananuu. Biausinue paamnoakTHBHBIX 1

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

88. Pemrenue 3amad no TemMe «3aKOH paJOaKTHBHOTO PACIIafay. 1

89. TepmosinepHas peaxius. 1

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

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

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

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

[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpya Ha pabodyeM mecte. JlabopaTopHas 1
pabora
Ne 8 «Ouienka nepuo/a rmoyrypacrajga HaXOAsIIUXCsl B BO3yXe MPOTYKTOB
92. pacmnajia ra3a pajgoHay
1
[lepBuuHBIl HHCTPYKTaX MO OXpaHE TpyAa Ha paboyem Mecte. JlabopaTopHas
paborta
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. ['eonieHTpHUYECKast U TeIMOIICHTPUYECKAs CHCTEMbI MHPA. 1
97. CocraB, cTpoeHue u npoucxo:xaeHue CojiHeYHOH CUCTEMBI. 1
Bouabmmue niianersl CostHeyHol cuctembl. Madsbie Tesia CotHeYHOM 1

98. CHCTEMBI.

99. CrpoeHue, usnydenus u 3Boitonus CosHLa U 3BE3 1. 1
100. Crpoenue u 3Bomtonus 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.




TemaTHyeckoe MJIAHMPOBAHUE C UCIIOJIb30BaHUEM 00opynoBanus «Touka Pocra»

[Ipunoxxenue

7 knace
[TmarupyeMble pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON
HcnonezoBanue
TIPOTPaMMBI OCHOBHOTO 00111ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
= 000pyIOBaHUS
Yuusepcanpubie yueOuble neiictus (YY)
Ne Tema OcHoOBHOE IeneBas ycraHOBKa MertampeaMeTHbIe
n/m coJiepKaHue OKa [IpenmerHbIe €3yJILTAThL:
P P P pesy JInunocTHbIE
Pe3yNbTaThI peryasSTUBHEIE,
Ppe3yIbTaTh
KOMMYHHUKAaTUBHBIC,
NIO3HABaTeJIbHBIE
dusnka v GpuzndecKue MeTo bl u3yueHus mpupoas (5 4.)
1. | JIaGopaTopuas padora IIpaBusna nosnb- Hayuuts uzmepsatpb YMeTb: usmepsaTh PerynsatusHsle: nia- CamocrositenbHOCTh B | JIuHelika, JieHTa

Ne 1

30BaHUS TUHEUKOH,
MU3MEPHUTEIILHBIM
LIITHHIPOM
(MeH3ypKO# )1
TEPMOMETPOM. 3amnch
pe3ynbTara
MU3MEpEHU.
Onpenenenue
MOTPELIHOCTH
MU3MEpEHU.
JlabopaTopnas paboTa
Ne 1. «M3mepenne
JUTMHBL, 00beMa U
TEeMIIepaTyphl Tea

JUTAHY TIPU TIOMOIIIH
JIMHENKH, 00BEM
KHUJKOCTH TIPH
MTOMOIIH MEH3YPKH,
TEeMIIepaTypy Tejia mpu
MIOMOIIH TEPMOMETPA,
3aIUChIBATH Pe-
3YJIBTATHI C YIETOM
MOTPEIIHOCTH
HU3MEpeHUsI

JUTAHY TIPU TIOMOIIH
JINHEHKH, 00BEM
JKUJIKOCTH B COCYIC
TP TIOMOTITH
MEH3YPKH,
TEMIIepaTypy Tesia mpu
MTOMOIII TEPMOMETPA;
3aIUCHIBATh PE3YIbTAT
B BHJIE TaOIHIIbI;
(hopMynHrpoBaTh
BBIBOJI O BEITIOJIHEHHOM
pabote u
aHAITM3UPOBATh
MTOJTyYCHHBIC
Pe3yabTaThI

HHPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
OCTaBJICHHOU 3a1a4ei
U YCIIOBHSIMH €€
peann3aIum.
[To3naBarenbHbIE:
OCYIIECTBIISTH
(buKcanuo
nHpOopMauu 00
OKpYKaIOIIeM MHUpE ¢
TIOMOIIBIO
unctpymento M KT.
KomMyHuKaTuBHBIE:
OpTraHU30BHIBATH
yaeOHOoe
COTPYAHHUYECTBO U
COBMECTHYIO
JeSITeTTBHOCTD C
YUUTENEM U
CBEPCTHHUKAMHU;
paboraTh
WHAWBHIYAIbHO U B

rpymme

NpUOOPETEHUH HOBBIX
3HaHUH 1
MIPAaKTHYECKNX
YMEHU

MepHasi, u3Mepu-
TeJbHBIH
IHJIHHAP,

TepMOMeTp,
JaTYHK
TeMNepaTypbl




[Tnarupyemblie pe3ynbTaThl OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM

MPOrpaMMbI OCHOBHOTO 001miero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnomssosane
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiictaust (Y'Y /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeaMeTHbIe
n/n coJiepKaHue ypoka [IpeameTHbIe PE3YNbTATHL: JTHYHOCTHEIC
pe3yJbTaThl pETYIATHBHBIE, P —
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
INepBoHauambHbIE CBEECHNS O cTpoeHuH BertecTsa (5 .)
2. JBUiKeHUE MOJIEKY.JI. BpoynoBckoe CcopmupoBatsb 3HaTh: onpeaeNcHne PerynarusHsre: Y6ex1EHHOCTD B KomnbioTep,
Juddysus. JBIDKEHHE. XapakTep 3HAHMSA O IBIDKCHUHT TEeMIIepaTypHl, YUUTHIBATH BBIJCIICHHBIC BO3MOXKHOCTH MHKPOCKOTI
®poHTalbHaAA JBYDKCHUS MOJICKYJI. MOJIEKYJI, SIBIICHUH SIMHHUIIBI €¢ YUHUTENIEM OPHEHTHPHI MIO3HAHUSA Omnosioruyeckui,
JabopaTopHas CpeHsisi CKOpoCTh muddy3un. HU3MEpeHus, JIeHiCTBHS B HOBOM HPUPOABI Kanjis
padora JBIDKEHUS MOJICKYJI. Hayuuts: Habmogats 0003HaueHHE; y4eOHOM MaTepuae B MOJIOKA,
Juddysus. 1 OOBSCHATS SIBICHUE | OIpEJeNICHUE SBICHHS COTPYAHUYECTBE C pa36aBJIeHHOI0
Jduddysus B razax, muddysun; muddy3un. YUUTENIeM. BOJOI
KHJIKOCTSIX OOBSICHATH YMeTb: NpUBOIUTH ITo3HaBaTenpHbIE:
1 TBEPABIX TENax. 3aBUCHMOCTH CKOPOCTH TIPUMEPHI SIBICHUH, OTIPECTATh TOHATHSA,
3aBUCHMOCTB TETIJIOBOTO JIBIKCHUS | OOBSACHATH PE3YNIBTATHI yCTaHaBINBAThH
CKOPOCTH MOJIEKYJ OT 9KCIIEPUMEHTOB, aHaJIOTUH; TOHNMATh
muddysun ot TEMITEPaTypHI TIOJTBEPKTAFOIIIIX Ppas3Iuyaus MEXIY
TeMIIepaTypsl Tena; 0OBACHATD JBIDKEHUE MOJIEKYJ; UCXOAHBIMH (haKTaMu U
tena. CpenHas OTIIMYHUE MOHATHH OTIHCHIBATH SBIICHHUE THIIOTE3aMU JUISl UX
CKOPOCTb TEIIOBOTO cpenHel CKopocTH muddysun, o0bICHITH 00BsACHEHUS,
JIBIDKCHUS] MOJIEKYJI M | TEIUIOBOTO JIBMXKEHHMS Pa3HHUIY IPOTEKAHUS TEOPETHYECKUMH
TeMIiepaTypa MOJIEKYJI muddysun npu MOJEISIMA
Tena. OT MOHATHS CpeTHEN Pas3IMYHBIX TEMIIepa- 1 peabHBIMH
®OpoHTanbHas CKOPOCTH TYpax ¥ B Pa3IMIHBIX 00beKTaMu
nabopaTopHas MEXaHHYECKOTO arperatHbIX
pabora «Habmonenne JBHKCHUS COCTOSTHHSIX
OpOYHOBCKOTO MaTepHalIbHOM TOUKH
JIBIDKCHUSI
Bsaumopeiictue tei (22 1.)
3. Macca reJa. Macca u e¢ equHUIIBL. HayunTs: ‘YMeTb: IpUBOAUTD PerynsatuBHsle: CaMOCTOSITETEHOCTh B HaGop Ten
JlaGopaTopHnas pa6ora | lI3MmepeHne MaccHl. aHATN3UPOBATh TIPUMEPHI T IUTAHUPOBATh CBOU nproOPETEHNH HOBBIX pa3Hoii Macchl,
Ne 3 Prruaxksele BeChl. YCTPOMICTBO U pa3IUYHON Macchl; JieficTBUs B 3HaHUil u 3JIEKTPOHHbIE
JlabopartopHnas paboTa NPUHIUI AeHCTBUS M3MEpSTh Maccy Tela ¢ COOTBETCTBHH C MIPaKTHYECKNX BeCHI
Ne 3. «M3mepenue PBIYaXKHBIX BECOB; IOMOIIBIO BECOB; MIOCTaBJIEHHOM 3a/aueil YMEHUH

MaccChI T€Jia Ha
DJICKTPOHHBIX BECAX»

HU3MEPATH MAcCy Tena;
TpEeACTaBIATh

CpaBHMBATb MACChI TCJI
13 pasiInNIHbIX

U YCIIOBUSIMH €€
peanu3anuu.
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

MPOrpaMMbI OCHOBHOTO 001miero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnomssosane
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiictaust (Y'Y /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeaMeTHbIe
n/n coJiepKaHue ypoka IIpenmeTHble PE3YNbTATHL: TTHYHOCTHEIC
pe3yJbTaThl pETYIATHBHBIE, P —
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
pe3yabTaThl BEIIIECTB OJHOTO ITo3naBarenbHbIE:
W3MEpeHUi B Bz 00BeEMa, M3 OTHOTO OCYILECTBIISITh
TaOJIUIT, HAOJIIOAATh U BEIIIECTBA PA3HOT0 (bukcaruo
U3MEpSThH B IIpoOLIecce 00beMa; uHpopmauu 06
9KCIEPUMEHTAIBHON (bopmyarpoBaTh OKpY’KaIOIIeM MHpE C
JEATETbHOCTH BBIBOJI O BBITTOJTHEHHOH TIOMOIIBIO
pabote uHctpyMenToB 1 KT.
KomMyHuKaTHBHBIE:
OpraHU30BBIBAThH
yueOHOe
COTPYJHHYECTBO U
COBMECTHYIO
JeATEeNIBHOCTD C
YUUTENEM U
CBEPCTHHUKA-MU;
paboraTh
WH/IMBH/IYaJIbHO U B
rpymrme
4. | IlmoTHocTh BemecTBa. | JlaboparopHas paborta HayunTs: YMeTb: HAXOUTh PerynsatuBHsle: CaMOCTOSITeNbHOCTD B Ha0op Ten
JlaGopaTopHas paGora Ne 5. «M3mepenne 9KCIIEPUMEHTAIILHO IJIOTHOCTB TBEPJIOTO IJIaHUPOBATh CBOU MPHOOPETEHUHN HOBBIX pa3Hoii macchl,
Ne 5 IUTOTHOCTH BEIIECTBA | OINPEAEIATH INIOTHOCTD Tela ¢ TIOMOIIBIO JICWCTBHS B 3HaHMH 1 MeH3YpKa,
TBEPJIOTO TeTIa» BEIIIECTBA TBEPAOTO BECOB ¥ MEH3YPKH; COOTBETCTBHUH C MPaKTUIECKHUX 3J1eKTPOHHbIE
TeJIa; MPEACTABIATD 3aIIUCBHIBATD [IOCTABJICHHOM 3a/1aueil YMEHUH BEChI
pe3yJIbTaThI pe3yJIbTaThl B BUjIE 1 YCIIOBUSIMH €€
N3MEpeHnH B BUJIE TaOnnIpl; peanu3aIuH.
TabIHI (hopMynHpOBaTH ITo3naBaTtenpHBIE:
BBIBO/] O BEITIOJTHEHHOH OCYIIECTBIISATh
paboTe u pe3ysbTaTax (ukcanmro

C YUETOM
MTOTPEITHOCTH
HU3MEPEHUS;
NPEACTABIIATh

nHdopmanuu 06
OKPY’KaroIIeM MHpe C
HOMOIIBIO
uHctpymeHnToB 1 KT.
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

naboparopHas paboTa.

YIPYTOCTH OT

3HaHHA O CHIIE
ynpyroctu. Hayaurts

CHJIBI YIIPYTOCTH.
VYMeTh:

YUYHUTBIBATH BBIJACICHHBIC

MPOrpaMMbI OCHOBHOTO 001miero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnomssosane
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiictaust (Y'Y /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeaMeTHbIe
n/n coJiepKaHue ypoka IIpenmeTHble PE3YNbTATHL: TTHYHOCTHEIC
pe3yabTaThl pETYIATHBHBIE, P —
KOMMYHHUKaTUBHEIE,
NI03HABATENIbHBIE
rpaduyecku KomMmyHuKaTUBHEIE:
3aBHCHMOCTH MacChl OpTaHHU30BHIBATH
TeJa OT ero o0beMa yueOHOe
JUTA pa3IIMYHBIX COTPYAHUYECTBO U
BEIIIECTB COBMECTHYIO
JEeATEBHOCT C
YUUTENEM U
CBEPCTHHUKA-MH;
paboTath
UHUBUAYAJIBEHO U B
rpymnme
5. PaBHogeicTBYIOIIAs CrnoxeHnue cui. Cdopmuposathb 3HaTh: ONpeescHNe PerynsatuBHsie: CaMOCTOSITENTBHOCTD B IIratus, peryar,
cuia. CloxkeHue CHil. PaBHOzelicTBYIOmIAs 3HAHUSA O PaBHOACUCTBYIONIEH | YYHUTHIBATh BBIACICHHBIE | TPHOOPETCHUH HOBBIX JMHEHKa, 1Ba
®poHTaNbHASA cwt. CrosxeHue CHil, PaBHOJEHCTBYIOLICH CHUIL. YYUTEIEM OPUEHTUPBI 3HAHUU U OZMHAKOBBIX
nabopaTopHas paboTa JEWCTBYIOIINX BJIOJIb CHIL. YMeTh: HaXOUTh JIEUCTBHS B HOBOM MIPaKTHYECKNX rpy3a, nBa 0JI0Ka,
OJTHOI TIPSIMOIA. HayuuTb: cknanpiBaTh | paBHOJCHCTBYIONIYIO yueOHOM MaTepHase B yMEeHHUH HHUTH
®poHTaneHas BEKTOPBI CHJI, CHJI, IeHCTBYIOIINX 110 COTpPYTHHYECTBE C HepacTshKAMas,
nabopaTopHas JEUCTBYIOIUX BJIOJIb OJIHOM MPSIMOI; YUHUTETIEM. JUHeKa
paborta «IIpaBuia OJTHOM MIPSIMOIA; n300paxarthb [To3HnaBaTenbHbIE: WU3MEepUTeNbHAs,
CIIO>KEHUS CHID) oTmpeneniTh rpadudecku OTIpeNeNATh MOHATHS, JTUHAMOMETP
PaBHOJEHCTBYIOLIYIO PaBHOJAEHCTBYIOUIYIO | MCIIOJIB30BATh 3HAKOBO-
CHJI, MICTIONB3YS CHI CHMBOJIYECKHE
MPaBUJIO CIOXKEHUS CpeJCTBa, B TOM YHCIIE
cul MOJIENIN U CXEMBI IS
pemeHus 3a1a4
6. | Cuna ynpyrocru. 3aKoH Cuna ynpyrocru. CcopmupoBatb 3HaTh: onpeAeIcHue PerynarusHsie: CaMOCTOSITENBHOCTD B ITaTtus ¢
I'yka. ®poHTanbHas 3aBHCHUMOCTH CHIIBI

nproOPETEHNH HOBBIX

YUYUTEIIEM OPUEHTUPBI 3HaHUN U pY>XuH, Habop
YIUIMHEHUS TeJa. HCCIIE0BATh CBA3b (hopMyIHPOBATE 3aKOH JIEHCTBUS B HOBOM MPAaKTUYECKUX rpy30B, TUHEKa,
JKeécTKoCTh MPY>KUHBIL. MEXAY CHIIOHN I'yka, paccuutbiBaTh y4e0HOM MaTepualie B YMEHUH JTHHAMOMETP
3axoH ['yka. YIIPYTOCTH, MOJYJIb CHJIBI COTPYJHUYECTBE C
OpoHTaNbHAS BO3HUKAIOIIEH Npu YIIPYT'OCTH; YUUTEIIEM.

KperexoM, Habop
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

Tpenue B npupoze u

MPY>KUHBI U
HU3MEpPEHUE CUIT
JIUHAMOMETPOM).
Pemenue 3agau

JITHAMOMETPA.
HayuuTtb: u3mMepsth
MO/IyJIb CHIIBI
JTUHAMOMETPOM;
HaOIr0AaTh U
U3MEPATH B IPOIIECcCe
SKCIEpPUMEHTAIbHOU
JIEATEILHOCTH,
MPECTABIISTh
Pe3yIbTaThI
H3MEpeHUH B BHJIE
TaOJIHI]

JIMHAMOMETpA.
YMeTb: H3MepSTh
MOJTYJIH CHJIBI
TSDKECTH, CHIIBI
YIIPYTOCTH U Beca ¢
TIOMOILBIO
JUHAMOMETA;
CTPOUTD TpahuKu
3aBUCHMOCTH CHJIBI
TSDKECTH OT MAacCChl,
CHJIBI YIIPYTOCTH OT
VIUTHHCHUS

IEUCTBUS B
COOTBETCTBHH C
IOCTaBJICHHON 3a1a4ei
U YCIIOBUSIMU €€
peann3aIum.
[To3HaBarenbHbIE:
BIIQJIETh PSIIOM OOIIMX
HPHUEMOB PEIICHUST
3amau.
KomMMyHUKaTHBHEIE:
OpTaHHW30BHIBATH
yaeOHoe
COTPYAHUYECTBO U

COBMECTHYIO
JeSITeTTbHOCTD C
YAUTENeM U
CBEPCTHHUKAMU;
paboratb
WHAWBHIYAIbHO U B
rpymie

Hcnons3oBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
= 000pyIOBaHUS
YuusepcanbHble yueOnsie neiicteust (YY)
Ne Tema OcHoBHOE Llenesas ycTanoBka MeranpenmeTHbie
n/n coJiepKaHue oKa IIpenmeTHble €3yJIbTaThI:
P P P pesy JInuHoCTHBIE
pe3yJbTaThl pETYIATHBHBIE,
pe3yibTaThl
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
nabopatopHas paboTa | ympyroii nedopmanum, n300paxkaThb ITo3HaBarenbHbIE:
«3mepenne W yIUINHEHUEM Tea rpauIecKy cury OTIPEICTATh TIOHATHS,
3aBUCHMOCTH CHIIBI YIPYTOCTH UCIIOJIb30BaTh 3HAKOBO-
YIPYTOCTH OT CHUMBOJIUUECKHE
nedopmanum CpE/CTBa, B TOM YHUCIIE
HPY>KHHBD) MOJICTIH ¥ CXEMBI IS
peuieHus 3a1a4
7. | JlabopaTopuasi padora | JlaGoparopHas paborta Cdopmuposath 3HaTh: yCTPOHCTBO U PerynstuBHsbie: CaMOoCTOSITeTLHOCTD B JAunamomerp ¢
Ne 6 Pemrenne 3agav Ne 6. 3HaHUA 00 ycTpoiicTBe MIPUHITUI ASHCTBHSA IUTAHUPOBATh CBOU NpUOOPETEHUH HOBBIX npeaeaoM
«['pamynpoBanue U NIPUHINIE AEHCTBUSA

3HAaHUHA U
TIPaKTHICCKIX
YMEHUI

u3mepenus 5 H,
NpPYKUHBI HA
IUIaHIIeTe, TPY3bI
maccoii mo 100 r

TCXHUKCE.

Jlaboparopnas pabota

IIpumeps! BiusHUA
TPEHMs Ha IIPOLIECCHI,
IIPO-UCXOAAIIUE B

HayuuTs: 0OOBACHITH U
MIPUBOJIUTH IPUMEPHI

YMeTh: onpenensiTh
KOX((PHUIUEHT TPEHUS

IIOJIOKUTCIIBHOTO U

CKOJIbXXCHUS ITPU

PerynsatuBHsle:
IJIaHUPOBATh CBOU
JielicTBUS B

CaMOCTOSTEILHOCTD B
MPHOOPETEHUHN HOBBIX
3HAHUH U

JepeBsiHHbIN
Opycok, Habop

Ipy30B,
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

MPOrpaMMbI OCHOBHOTO 001iero oopasosanust (B coorsetcTBrH ¢ PI'OC) Hcnomssosane
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiictaust (Y'Y /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeaMeTHbIe
n/n coJiepKaHue ypoka IIpenmeTHble PE3YNbTATHL: TTHYHOCTHEIC
pe3yabTaThl pETYIATHBHBIE, P —
KOMMYHHUKaTUBHEIE,
NI03HABATENIbHBIE
Ne 7 HIPUPOJAE U TEXHUKE. OTPHLIATENILHOTO MIOMOIIU COOTBETCTBUH C MPAKTUYECKUX MeXaHu4ecKkas
JlabopaTopnas paboTa BIIMSIHUS TPEHUS Ha JUHAMOMETPa; [IOCTaBJIEHHOM 3a/1aueii YMEHU CKaMb,
Ne 7. «3mepenue IIPOLIECCHL, TIPO- CTPOUTH rpaduK U YCIIOBHUSIMU €¢ JIUHAMOMETP
CHUJIBI TPEHUS UCXOJAIINE B IPUPOJIE 3aBHCUMOCTH CHJIBI peanu3auu
CKOJIBXKEHUS U TeXHUKE; U3MEPATh TPEHUS OT CUJIBI [lo3HaBaTenbHEbIE:
K03()PUINECHT TPEHUS HOPMAJIEHOTO OCYIIECTBIISTH
CKOJIbXKCHUS; JIaBIICHUS ¢buxcanmio
HaOIIOaTh U nHpOopMauu 06
H3MepSTh B Ipolecce OKpY’KaIoIIeM MUpE C
3KCIIEPUMEHTAIILHOU MIOMOILIBIO
JIeSITENbHOCTH; unctpymentos U KT
CpaBHHBaTh, 0000IIATH KoMmMyHUKaTHBHBIE:
W JIeTIaTh BBIBOJIBL; OpPTraHU30BBIBATH
MPE/ICTABIST yueOHOe
pe3yabTaTh COTPYAHUYECTBO U
U3MEPEHUIL B BUJIE COBMECTHYIO
TabIHI JeSITeTTbHOCTD C
YUHUTENEM 1
CBEpPCTHHUKA-MH;
paboTats
HWHAWBUAYAJIBHO U B
rpymme
JlaBiieHne TBEPIBIX Te, )XUIKoCcTel 1 ra3os (18 u.)
9. JdaBienue Hasnenne TBepapix | Chopmuporats 3uamy: onpeneneHus PerynsatuBHsle: yun- PasButune noznana- Jaruuk nasJie-

JKMAKOCTEN M ra3os.
3akon ITackans.
DpoHTANBHASA
JaGopaTopHas padoTa

Ten. JlaBneHue rasa,
€ro 3aBHCHMOCTH OT
TEMIIEPATYPHI U
00bEMa rasa.
Ilepenava naBneHus
ra3amMu 1
JKHIKOCTSIMH. 3aKOH
Tlackas.

3HAHUS O JIaBJICHHH
JKHIKOCTEH M Ta30B,
3akoHe [lackams.
Hayunts: HaOmonaTh
SIBIICHUE TIepeIadn
JIaBJICHHUS JKHIKOCTS-
MH; OOBICHITH

JaBJIEHHS, INIOTHOCTH,
CHJIBI, HX 0003HAYEHUS
W €ITHHUIIBI
HU3MEPEHUS; IPUUHHY
JIaBJICHHS Ta3a; 3aBH-
CHMOCTbD JaBJICHHUS OT
TEMIIEPATYPHI, IJIOT-

3aBUCHUMOCTH

HOCTH; (pOpMyITHPOBKY

TBIBaTh BBIJCJIEHHBIE
YUYUTEIEM OPUEHTHUPBI
JIEWCTBUSI B HOBOM
y4eOHOM MaTepuale B
COTPYIHUYECTBE C
YUYUTEIIEM.
Ilo3naBaTenbHEIE:
ONpeNeNsATh MOHATHS,

TENBHOTO MHTEpPECa K
¢uznke

HUSl, INTATHB, pa-
0ouasi EMKOCTb,
TpyOKa, THHelKa

33



[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

HcnonezoBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiicteust (Y'Y /1)
No Tema OcHoBHOE LeneBas ycraHOBKa MerTanpeameTHble
n/m coJiepKaHue oKa IIpeameTHbie €3yIIbTATHI:
P yp p pesy JInuHOCTHBIE
pe3yNbTaThI pETYISTHBHEIE,
pe3ynbTaThbl
KOMMYHHKATHBHEIC,
M03HABATEIbHbBIE
®poHTaNbHAS JIaBJIeHUs ra3a OT 3akona [Tackas. HCIOJIb30BaTh 3HAKOBO-
nmabopaTopHas paboTa | TeMmepaTypsl 1 Ymems: onuceiBath CHUMBOJIMYCCKHE
«3akoH [Tackans. KOHIIEHTpAIIUU ero SIBJICHUE JIaBJICHUS Ta- | CPENICTBA, B TOM UYHUCIIE
Onpenenenue MOJIEKYT; 32 Ha OCHOBE MOJIOXKE- | MOJIEIH U CXEMBI JIS
JIABJICHUS )KUJKOCTW» | AHAIIU3UPOBATH U uuiit MKT; 00bscHATE pelienus 3ana4y
OOBSICHATH SIBIICHUS C 0Cc0oOEHHOCTH TIepesa-
HCTIOJIE30BaHUEM YW JaBICHUS KHUIKO-
3akoHa [Tackais CTSIMH ¥ Ta3aMH Ha OC-
HOBE MOJIOKEHUH
MKT; npuBoauTh
TIPUMEPEI,
WLTIOCTPUPYIOIINE 3a-
koH [lackans
10. | Jlaboparopnas pabora | JlabopatopHas padora | HayunTh nusmepsrs PeryIaTUBHEIE: CamoCTOATENBEHOCTE B | JIAHAMOMETP,
Ne 8. Ne 8. «M3mepenue BBITAJIKHBAIONIYIO IJIaHUPOBATH CBOM MPHOOPETEHNH HOBBIX | IITATHB
BEITAJKHBAOIICH CuILy Vems: TIPOBOTHTS JIEHUCTBUS B 3HAHHUH U YHHBEPCATILHBIH,
CHITBD SKCIIEPHMEHT 110 06- COOTBETCTBHH C 5 TIPaKTHYECKHX MEPHBIN [TUIUHAD
MOCTaBJICHHOU 3a1aueit YMEHUH (MeH3ypKa), Tpy3

HapyKEHHIO BBITAIKH-
BAIOMICH CHIIBI, BBISB-
JICHHUIO 3aBUCUMOCTH
Moy FaoT pu 11 Vr;
3aIiChIBaTh Pe3yJibTa-
Thbl U3MEPEHUI B BUJIE
Tadnui, GopmMyaupo-
BaTh BBIBO/J] O BBIIIOJI-
HeHHOH pabore u pe-
3yJIbTaTax ¢ y4eToM
MOTPEIIHOCTH U3Me-
peHust

U YCIIOBHSIMH €€
peanu3aium.
[lo3HaBarensHsbIE:
OCYILECTBIISATh
(uKcaIuo
nHdopmanuu 006
OKPY’KaIOIIEM MUPE C
MIOMOILBIO
uHctpymenTos U KT.
KoMMyHuKaTUBHBIE:
OpTraHM30BBIBATH
yaeOHOe
COTPYAHUYECTBO U
COBMECTHYIO

UMITUHAPUYECKU I
U3 CTallY, TPY3
LMIMHIPUYECKUNA
U3 ATIOMUHHEBOTO
CIlJIaBa, HUTh
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[Tnarupyemblie pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM

Hcnons3oBanue
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)
= 000pyIOBaHUS
YuusepcanbHble yueOonsie neiictaust (Y'Y /1)
Ne Tema OcHoBHOE LleneBast yctaHOBKa MerTanpeaMeTHbIe
n/n coJep;KaHue OKa IIpenmeTHble €3yJIbTaThI:
P yp p pesy. JInunOCTHBIE
pe3yJbTaThl pETYIATHBHBIE,
pe3yibTaThl
KOMMYHHKATHBHBIE,
TI03HABATEJIbHbIE
JEATEBHOCTD C
YUHUTENEM 1
CBEpPCTHUKAMU;
pabotath
WH/IMBH/YaJIbHO U B
rpymime
11. | JlaboparopHas pabota | JlabopartopHas padota | ChopMHpOBaThH 3nams: yciaoBus, npu PerynsarusHsie: ma- CamocTosATensHOCTh B | J[MHAMOMETp,
Ne 9. Ne 9. «Mzyuenue 3HAHUA 00 YCIOBUAX KOTOPBIX TEJIO TOHET, HHPOBAThH CBOU JIeH- NPUOOPETCHUU HOBBIX | LUTATUB YHUBEP-
YCIIOBUH INTABAHUA | ;apapuy Tena. BCIUIBIBAET, [IABAET CTBHs B COOTBETCTBUM ¢ | SHAHUM CaJIbHBIN, MCP-HBIU
Tenay HayuunTs: BHYTPH WU ToCcTaBJeHHoOM 3aaueii | MPAKTHICCKHX LHITHHAD
X YMEHUH (MeH3ypka), Tpy3
paccuuTHIBaTh Ha TIOBEPXHOCTH 1 YCIIOBUSIMH €€ .
OVTHHIPUIECKUN
BBITAJIKUBAIOIIYIO KHUJIKOCTH. peanu3arum.
V. K 13 CTICIMATEHOTO
; : TIPOBOJUTH :
CHILY M CHITY TSDKECTH; ‘Memb. IPOBOJL OMMYHHKaTHBHbIE: [UIACTHKA, HUT,
WCCIIEZI0BaTh YCJIOBUS | DKCIEPUMEHT II0
A Y p . OpraHU30BbIBATH MOBapeHHas CoJb,
IJIaBaHMs TeJia; MIPOBEPKE yCIOBUIA yaeOHoe MaJIoYKa JJIs
0OBSCHATH MIPUYUHBI TIJIaBaHUA TCJI; COTPYIHHUYECTBO U nepeMeIMBaHus
IUIaBaHUs TEJ 3alMChIBaTh COBMECTHYIO
pe3yJIbTaThl B BUNIC JNIeATEILHOCTD C
TabHIII, YUUTENEM U
opmymmpoBath CBEPCTHHUKAMHU;
BBIBOJI O BBITTOJTHEHHOH paGoTath
paboTe U pe3ysIbTaTaX | yynupuyanbHO H B
C y4eToM rpyme
MOTPEIIHOCTH
PaGota u MmomHOCTh. DHeprus (15 u.
12. | JlaGoparopuas pabora | JlaGoparopuas pabora | Hayuuts: HaGmogats, | Ymems: cobupars Perynarusnsie: mia- CamocrosiTennbHOCTE B | Pruar ¢ kpeme-

Ne 10

Ne 10. «3yuenue yc-
JIOBUSI PAaBHOBECHS
peryara»

M3MepSATH U 00001aTh
B IIPOLIECCE DKCIIE-
PUMEHTaJIbHOM
JIeSITEIbHOCTH;

YCTAHOBKY TIO OITHCa-
HUIO, IPOBOJUTH JKC-
MIEPUMEHT MO TPOo-
BEpKE YCJIOBHS paB-

HHUPOBAThH CBOU JIeii-
CTBUSI B COOTBETCTBHH C
MOCTAaBJICHHOM 3aJjaueit
U YCIIOBUSIMHU €€

nproOPETEHNH HOBBIX
3HaHUI U IpaKTUye-
CKHUX YMEHUHI

HUSIMU JIJ1s TPY30B,
Ha0op rpy30B 110
100 r, iuHamMomeTp
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)

YuusepcanbHble yueOonsie neiictaust (Y'Y /1)

Hcnonp3oBanue
00opynoBaHUSA

Ne Tema OcHoBHOE IleneBas ycraHOBKa MerTanpemMeTHbIe
n/n coziep KaHue ypoka IIpenmeTHble pe3yNbTaThL: JIHYHOCTHEIE
pe3yNbTaThI PEryISITUBHBIE, P —
KOMMYHUKATHBHBIE,
NI03HABATENIbHBIE
CHUCTEMaTH3UPOBATh U | HOBECHUS phluara; peanu3aum.
0000maTe 3aMUCBIBATh PE3yJIb- ITo3HaBaTenbHbIE:
MOJIydCHHBIE 3HAHUS; TaThbl B BUJIE TAOJIUIIbI, | OCYLIECTBIATH (hHUKCa-
MIPEICTaBIAT (dbopMynHpOBaTH o nHMOpMAIIH 00
pe3yNbTaThl U3- BBIBOJI O BHITIOJTHEHHOM | OKpY>KaroILleM MUPE C
MEpEHUI B BUIE pabote u pe3ynpTaTax | IMOMOIIBIO HHCTPY-
TabIIuUI] C y4eTOM menroB U KT.
MIOTPELIHOCTH KomMMyHuKaTHBHEIE:
HU3MEpEeHUs OpPraHU30BBIBAThH
yueOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITENIBHOCTD C
yuuTeneM u
CBEPCTHHUKA-MU;
paboTtaTh HHIUBU-
JlyaJIbHO U B IpYyIIIe
13. IIpumenenue npasuia biok. [TogBuxHbIN 1 Cdopmuposath 3HaTh: YTO TaKoe PerynsatuBHslie: CaMOoCTOSITETLHOCTD B [TonBuxkHBIN 1

paBHOBECHS phIYara K
0510Ky. «30510TOE
IIpaBUJIO» MEXaHUKH.
®poHTaNbHAS
naboparopnas pabota

HETIOIBYKHBIH OJIOKH.
PaBeHcTBO paboT npu
HCTIOJIb30BaHUH
MIPOCTBIX
MEXaHU3MOB.
«30J0TO€ TIPaBUIIO
MEXaHHKH.
®poHTanpHas
naboparopHas pabota
«3yuyenue
MOJBHXHBIX U
HETO/IBH)KHBIX

3HAHHS O BBIMIPHIIIIE
cwi. Hayuuts:
HCCIICAOBATh PUYHHBI
HEBO3MOXXHOCTH
BBIMIPHIIIA B CHIIC B
HETIOJBIDKHOM OJIOKE U
BBIMTPHIIIA B CHIIE TIPH
HCIIOJIb30BaHUS
MOJIBHYKHOI'O 0JI0Ka;
BBIUUCIIATH 3HAYCHUS
(hU3MUeCKUX BEJIMIHH,
UCTIONB3Ysl «30JI0TOE

BEIMTPHIII B CHIIE,
JlaBacMBIN
MOABVYKHBIM OJIOKOM.
YMeTh:
(dhopmynupoBathb
«30JI0TOE TIPABUIIOY
MEXaHUKHU

YUYHUTBHIBATh BbIJCIICHHBIE
YYUTEIEM OPUEHTUPBI
JIEUCTBHS B HOBOM
y4e0HOM MaTepuae B
COTPYJIHUYECTBE C
YUHUTEIEM.
Ilo3HaBaTebHbBIE:
ONpEeNATh OHATHUS,
HCIIOJIb30BaTh 3HAKOBO-
CUMBOJINYECKHUE
Cpe/ACTBa, B TOM YHUCIE
MOJEINA U CXEMBI JIJIS

TIPUOOPETEHNH HOBBIX
3HAHUU U
IIPAKTUYECKUX
YMEHUH

HEIOABIKHBIN
6J10KH1, HabOp
TPY30B, HUTb,
JUHAMOMETP,
IITaTHB, JIMHEHUKA
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[Tnarupyemblie pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
TIPOTPaMMBI OCHOBHOTO 0011ero obpa3oBanust (B cootBeTcTBUN ¢ DI'OC)

YuusepcanbHbie yueOnsie neiicteus (YY 1)

Hcnonp3oBanue
00opynoBaHUSA

Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeaMeTHbIe
n/n coJiepKaHue ypoka [IpeameTHbIe PE3YNbTATHL: TTHYHOCTHEIC
pe3yJbTaThl pETYIATHBHBIE, P —
KOMMYHHKATHBHBIE,
NI03HABATENIbHBIE
6710K0B» MPaBIJIO» MEXAHUKHI penieHus 3aaq
14. | Jlaboparopnas pabota | JlaGoparopHas pa6ora | HayuuTs: u3MepsTh Ymems: cobupats PerynaruBHse: ma- CamocrositensHOCTh B | IlITaTnB, 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; IPOBOJIUTB 3KC- CTBHS B COOTBETCTBHH C | 3HAHUH U MIPAKTHUE- OpyCoK ¢ Kprod-
Tela Mo HaKJIOHHOH M3MEpPSTh ¥ 0000IIaTh | TIEPUMEHT 110 OTIpeAe- | MOCTABICHHOM 3afjadel | CKUX YMEHHH KOM, JINHEHKa,
TIOCKOCTH B TIpoLiecce JKc- neruro KITJ mpu U YCIIOBHUSIMU €¢ Habop IPy30B,
MepPUMEHTAIbHOU IoIbEMe TeJa 1o Ha- peanu3aum. JUHAMOMETP
JIeSITeTIbHOCTH; KJIOHHOM TNIOCKOCTH; [lo3HaBaTenbHEbIE:
CHCTEeMaTH3UpOBaTh U | 3alKCHIBATh pe3yJibTa- | OCYIIECTBIATH (ukca-
0000111aTh 1oITY- Tl I3MEPEHHH B BUjie | 10 HH(GOpMALMH 00
YEeHHbIE 3HAHUS; Tabnunpl; Gopmynu- OKpY’KaroIleM MHpE C
NPE/ICTaBISTh pOBaTh BBIBOJ O BbI- HOMOIIIBIO HHCTPY-
pe3yJbTaThl U3- MTOJTHEHHOW paboTe n mentoB U KT.
MepeHuii B BUJIE pesynbrarax ¢ yuetoM | KoMMyHUKaTHBHBIE:
TabIMI TIOTPEITHOCTH U3Me- OpTaHH30BHIBAThH
peHust ydeOHOe coTpy-
HUYECTBO ¥ COBMECT-
HYIO JAEATENBbHOCT C
yUUTeNeM U CBep-
CTHHKaMH; paboTaTh
WHIUBHUYAJIbHO U B
rpymrme
8 Kki1ace
No OCHOBHOE [lentenas yeranoBKa [Tnanupyemsble pe3yabpTaThl OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON Helob30BaHme
Tema MIPOrpamMMBI OCHOBHOTO 0011ero oopa3osanus (B coorBetcTBur ¢ ®I'OC)
n/n coJiepKaHue ypoka o0opynoBaHus

[IpenmerHbie

YHauBepcansHble yueOHbIe aeiictus (Y'Y /1)
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pe3yIbTaThI MertanpeameTHsie
PE3YILTATEL JInunocTHbIE
pEryIsSTUBHEIE, O —
KOMMYHHUKaTUBHEIE,
NI03HABATENbHBIE
TeroBsie sBenns (15 4.)
Temnosoe TennoBoe IBUKEHUE. CdopmupoBats 3HaTb: ONpeAeICHUE Perynarusnsie: PasBurue JlaGopaTopHbIii
ABHIKEHHeE. TepmoauHaMudeckas 3HaHUS O TEIJIOBOM TEIUIOBOTO ABHXKEHHS, | YYUTHIBATH BBIACICHHBIC MO3HABATENBHOTO TepMOMeTp, AATYHK
Temnepatypa cucrema. CocTosiHHE U JIBUKEHUH, TEIIOBOTrO YUUTENEM OPUEHTHPBI nHTEpeca K pu3HuKe TeMInepaTypsl
MapaMeTPhl COCTOSHUS TeMnepaType. paBHOBeCHS, JIEICTBUSL B HOBOM
TEPMOANHAMHYECKON Hayuwuts: onpenensats TEeMIEPaTypHI; y4eOHOM MaTepHale B
cucremsl. Temnosoe LIEHY ACJCHUS IIKaJbl | SIUHUIBI U3MEPEHUS U COTPYAHUYECTBE C
paBHOBECHE. TEPMOMETPA; 0003HaueHHe yUUTENIeM.
Temneparypa kak HU3MEPATH TEMIIEPATYPBI, Ilo3HaBaTenbHbIE:
rapaMeTp COCTOSHUS TeMIeparypy; YCTPOHCTBO U OINpeNeNATh HOHATHS;
TepPMOAUHAMHYECKON NIEPEBOIUTH 3HAUCHHE MIPUHIUIT JeHCTBUSL MIOHUMATh Pa3IndUs
cucteMsl. 3mepenne TeMIepaTypsl U3 TepMoMeTpa. YMeTh: MEXy UCXOTHBIMHU
TeMIepaTypsbl: rpagycos Llenbcust B HCIONb30BaTh PU (hakTaMu ¥ TUIIOTE3aMH
TEPMOMETp, HIKaIa rpagycs! KensBruHa OIUCAHMH TEIIOBBIX JUIS UX OOBSICHEHNS,
TEPMOMETPA, SIBIICHUH TIOHATHS: TEOPETUIECKUMU
TEPMOMETPHUECKOE TEPMOANHAMHYECKON MOJIENSMU H
TENO, PENEPHBIE TOUKH. CHCTEMBI, COCTOSTHUS pearbHBIMU 00BEKTaMHU
Ilxana Lenbcus. TEPMOJIUHAMHUYECKON
IIxaner dapenreiita u CHUCTEMBI, ITAPaMETPOB
Peomtopa. AbcomoTHas COCTOSTHUS
(TepMoMHAMUYECKAs) TepMOAUHAMUYECKON
nIKajga TeMIeparyp. CHCTEMBI; IPUBOIUTH
AGCOIOTHBIN HYITb IIPUMEPBI TEIUIOBBIX
temmeparyp. Cesi3b SIBIICHUH,
MEXIy TEMIIEPATypOn JKCHEPUMEHTOB,
no mkane Lenscus u no MOJITBEPHKAAIOIINX
abcoroTHON 3aBHCUMOCTh
(TepMoaMHAMITYECKOM) TEMIIEPATYPHI OT
mkase. JleMoHCTpanus CKOpPOCTH JIBUXKEHUS
«M3mepenue MOJIEKYJ
TEMIEpaTypbl»
Buytpennss Kunernueckas u CcopmupoBatb 3HaTh: ONpeaeNeHe PerynarusHsie: CaMoCTOATENBHOCTD B JemoHcTpanus
sHeprus. CriocoObl | MOTEHIWaNIbHAS SHEPTHUsL. | 3HAHWS O BHYTPEHHEW | BHYTpPEHHEW SHEPTUH, | YUYHUTHIBATh BHIJEJICHHBIC | MPUOOPETEHHH HOBBIX «I3mMeneHne
U3MEHEHUs Cosepuienue paboThI 9HEPTHUH, CIIoco0ax SIBIICHUS yUUTEIEM OPHUEHTUPEI 3HaHUH U BHYTPEHHEH YHEPTUN
BHYTPEHHEH CKATBIM BO3/IYXOM. N3MEHEHHUS TeIUIONepeadH; JICHCTBUS B HOBOM MIPAKTHIECKUX TeNa Ipu TPEHUU U
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHbIe
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
SHEPTUH BHyTpenHss sHEepTHUs. BHYTPEHHEH SHEPTUH. | COWHULBI U3MEPEHUA W | YyIeOHOM MaTepHuaie B YMEHHUHI yaape»: IaTYUK
YcnoBHoe o6o3HadeHne | HayduTb: 0OBACHATH 00o3HaueHNE COTPYAHUYECTBE C TeMIepaTypshl, 1Be
U eIMHHIAa BHYTPEHHEH HU3MEHEHUe BHYTpEHHEH SHepruu, YUUTENIeM. JIOCKH, ABe
9HEepruu. 3aBUCUMOCTh BHYTpEHHEH sHepruu CIIOCOOBI ITo3HaBaTenpHbIE: CBHHIIOBBIE
BHYTpEHHEH sHeprun Tesa Ipu TEeIUIoNepe1ayun. OTIpeNIeNIATh MOHATHSA, IUIACTHHKH,
Tena oT ero TeIuIonepeaue u YMeThb: ONUCHIBaTh co3JaBaTh 00001LEeHNS, MOJIOTOK
TeMIepaTypbl, MacChl U | paboTe BHELIHUX CHJI; | IPOLECC MPEBPaICHUS yCTaHaBIHBaTh
OT arperaTHoOro aHAJIU3UPOBATh SHEpIUuu Npu aHaJIOTUM; TOHUMATh
coctosiHus. CriocoObI SIBIICHHE B3aMMOJICHCTBHH Tell, pasnuIMs MEXITY
HU3MEHEHHUS] BHYTPEHHEN TEIUIONEpEIaun; HM3MEHEHHS DHEPTUU UCXOIHBIMU (haKTaMH U
SHEPIHH Tena: CPaBHUBATH BHIbI IIPHU COBEPLICHUN THIOTE3aMH TSl KX
COBepIIeHHE PAOOTHI U TEIUIONEpEaun; paboTHI 1 0OBSCHEHUS,
TerIonepe1ada CaMOCTOSITENILHO TeIIonepesaye; TEOPETUIECKUMU
pa3pabartbIBath, HNPUMEHSTh 3HAHUS O MOJIEJIIMHU U
IUTAaHUPOBAThH U BHYTPEHHEH SHEpTUH | peanbHBIMU OOBEKTaMU
OCYUIECTBIISTH crocobax e¢
9KCIEPUMEHT 10 HN3MEHEHHS B
U3MEHEHHUIO Pa3IUYIHBIX CUTYAIHIX
BHYTpPEHHE!N dHEPIUu
3. KounBexuus. KonBekuust B KUIKOCTIX CdopmupoBats 3HaTh: OImpeaeNeHe PerynarusHsie: PazButune JdeMoHcTpauus
H3nydenne u rasax. [lepenoc 3HaHUsI O KOHBEKIUU SIBIICHUM KOHBEKIUH, | YYUTHIBATH BBIJECICHHbIE MI03HABATENBHOTO «ITornomenne
BEIIIECTBA NP 1 M3ITy4CHHH. W3TY9IEHUS. YYUTENEM OPUEHTHPHI UHTEpeca K (pu3nKe CBETOBOI JHEPrum»:
KOHBEKIIMH. Hayuuts: HaGr01aTh YMeTh: IpUBOAUTH JICHUCTBHS B HOBOM aBa
O6pa3oBaHuE BETPOB. KOHBEKITHOHHBIE MpUMeEpPHI KOHBEKIINHA M | y4eOHOM MaTepuaie B JATYHKA
Wzny4yenne snepruu MOTOKH B XKHUIIKOCTIX W3ITY9ICHNUS; COTPYAHHUYECTBE C TeMneparTypshl,
HarpeThIMH TeJIaMH. U ra3ax; oOBsICHATH pacro3HaBaTthb YUUTENeM. Jlammna, JIucT 0enoii
3aBHCUMOCTb YHEPTUHI MEXaHU3M KOHBEKIIUIO U Ilo3naBarenbHbIE: U 4épHoii Oymaru,

U3ITy4SHHS OT
TEeMITEpaTyphI Tea.
CpaBHeHHUE N3ITyYCHHS
(ToroneHus1) SHEPTUN

KOHBEKIUH, IPUUUHY

pa3NUYHON CKOPOCTU

KOHBEKIIUH B razax u
JKUJKOCTSX;

U3ITyYEHUe Cpeau
JIPYTHX BUIOB
TeIUIoNnepe aun.
OnuceIBaTh MEXaHHU3M

OHpe}IeJ’If{TB IOHATUA,
co31aBaTh 0000IIEHN,
YCTaHaBJIUBATh
AHAJIOTUN

CKOTY
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KOJINYECTBO TE-ILIOTHI,
HeOOXoauMOE IS

nHpOpMALUH 00
OKPY’KaroLIeM MHpE ¢

HarpeBaHus BOABI U TIOMOIIBIO
BBIACIIAEMOE €10 IIPU nHcTpyMeHToB U KT.
OXJIXKICHUH; KomMyHuKaTuBHBIE:
HEPaBEHCTBA ATHX OpraHu30BbIBAThH
KOJIMYECTB TETUIOTHI yaeOHOe
COTPYAHUYECTBO U
COBMECTHYIO
JIESITETTBHOCTH C
yUHUTENEM U
CBEPCTHUKAMU;
paboratb

[TnanupyemMsble pe3yabpTaThl OCBOSHHS OCHOBHOM 00pa30BaTEeIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl pETYIATHBHEIE, peayIHTaTH
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
YCPHOH U CBETIION CPaBHUBATH SIBJICHUS nepeaayn SHEPTUu
MTOBEPXHOCTSAMH TEIL KOHBEKIUH U JAHHBIMH CIIOCO0aMuU
YcrpoiicTBo Tepmoca. W3IIy4YEeHUS;
Ponb nznyuenus u HabmoaaTh
JPYTUX BUIOB HU3MEHEHUe
TEIUIONepe1aud B XKU3HU TeMIepaTypsl Tea,
pacTeHuit U JKUBOTHBIX 00YCIIOBJICHHOE
MOTJIOCHUEM
CBETOBOTO M3JIyYECHHS
4 JlabopaTopHas JlaGopatopHas pabota Hayuuts: 3HaTh: YCTPOHCTBO U PerynsatuBHsie: CaMoCTOATETLHOCTD B Jaryuk
padora Ne 1. Ne 1. «CpaBHeHUE UCCIIEA0BATH SIBIICHHUE MIPUHIUIN JEUCTBUSA ITaHUPOBATH CBOU MIPUOOPETEHNH HOBBIX TeMInepaTypsbl,
KOJIMYECTB TEIJIOTHI IPU TEIUI000MEHA TP KaJIOpUMETpa. JEUCTBUS B 3HaHUH U TepMoMeTp,
CMEIINBAaHUH BOJIBI CMEIINBaHUH YMeTh: MPOBOIUTH COOTBETCTBUH C MPaKTUYECKHUX KaJo0puMeTp,
pa3HOl TeMIepaTypbI» XOJIOJTHOM W ropsiuei | HaOJlrojieHus Mmpoliecca | IOCTaBJICHHOM 3ajadye yMeHUi MEepPHbIil HHJIUHIP
BOJIbl; BBIYUCIISATD TeIJIonepeiayu; 1 YCIIOBUSIMH €€ (MeH3ypka),
KOJINYECTBO TETIJIOTHI U3MEPATh peanu3aim. JabopaTopHbIe
TEeMIIEpATypy ropsiueit ITo3HaBarenbHbIE: CTaKaHbl, TOPAYas
U XOJIOJ-HOI1 BOJIBI, OCYILECTBIIATh H X0JIOJHAS BOJA
paccuuThIBaTh ¢buxcanmio
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosare
= o0opynoBaHUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
No Tema OCHOBHOE LeneBas ycraHOBKa MertanpeaMeTHbIe
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: TIHYHOCTHEIC
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
HWHAMBUIYANbHO U B
rpymnme
5. JlabopaTopHas JlabopartopHas paboTa Hayuuts: uzmepsats YmeTh: HabmrOIATH PerynsatuBHsie: CaMOCTOSATENBHOCTD B Jarunk
pabora Ne 2. Ne 2. «3mepenue YACIBHYIO mpouecc IJIAHUPOBATh CBOU NpUOOpPETEHUH HOBBIX TeMIepaTypsbl,
YIETbHON TEIUIOEMKOCTH TEIIOEMKOCTb TeIUIoNepeayuy; JecTBus B 3HaHUH U TepMoMeTp,
BELIECTBAY BEIIIECTBA; BBIYHCIIATh paccuuTHIBaTh COOTBETCTBUH C MPaKTUYECKHUX KaJIOpHUMeTP,
NIOTPEIIHOCTD KOJIMYECTBO TEILJIOTHI, [IOCTABJICHHOH 3a7auei YMEHUH ropsiyasi u
KOCBEHHOTO Heo0XoAuMoe ATt U YCIIOBUSIMH €¢ X0JI0HAS BOAA,
HU3MEPEHUs yAeIbHON HarpeBaHUs BOJBI U peanu3aruu. MEepHBbIH HUJIMHAP,
TETIIOEMKOCTH BBIJIEISIEMOE TIPH Ilo3HaBarenbHsIE: rpy3
BEIIleCTBA OXJTKACHUH TENa, OCYILECTBIISATh IMINHAPHYECKHUI ¢
MIPUMEHSATH YpaBHEHHUE ¢buxcanmio KPIOYKOM, HUTh,
TEIIOBOTO OanaHca nHdpopmannu 00 3JIeKTPOHHBIE BeChl
JUISL OTIpEIeTICHUS OKpYXKaIOIIEeM MHUpPE C
YAEJIbHOU TEIIo- [IOMOUIBIO
€MKOCTH BeIeCTBa uHcTpymMeHToB 1 KT.
KomMMyHUKaTHBHEIE:
OpraHn30BbIBATH
yuebHoe
COTPYIHUYECTBO U
COBMECTHYIO
JIeSITEIIEHOCTB C
yUUTENEM U
CBEPCTHHUKAMU;
paborartb
WHAWBUIYaJBHO U B
rpymie
Vi3meHeHue arperaTHeix coctosiHuil Benjectsa (11 4.)
6. IInaBnenue u [TnaBnerne TBEPABIX CcopmupoBats 3HaTh: onpeeIeHne PerynsatuBHsle: PasButune DpoHTAIBLHAS
OTBEPJEBAHUE ten. Temneparypa 3HaHM O IUIABJICHUU SIBJICHUI TUIABIICHUS, YYUTBIBATH BBIJCICHHBIE [M03HABATEILHOIO JlabopaTopHas
KPUCTAUTMYECKUX miaBneHust. OObsICHEHNE U OTBEP/ICBaHUU OTBEp/ICBaHUs, YUHUTEJIEM OPUEHTHUPHI uHTepeca K husuke padora Ne 1.
BEILIECTB. nporiecca MJIaBJIeHHs ¢ BEIIIECTB. TEMIIEePaTyphI JICHCTBUS B HOBOM «Omnpenenenune
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE Llenesas yctanoBKka MertanpeaMeTHbIe
n/n coJiepKaHue ypoka [IpeameTHbIe Pe3yNbTAThI: JIMMHOCTHELC
PE3yabTATHI pETYISTHBHBIE, S —
KOMMYHHKATHBHEIC,
MO3HABATEIILHBIC
®@poHTAaIbHbIE TOYKH 3pCHUS Hayunts: HaOmonaTh | IUIABICHHS, YASIbHON yueOHOM MaTepuaie B YIeJAbHO# TeNI0ThI
J1aGoparopHbie MOJIEKYJISIPHO- 3aBUCHMOCTb TETIOTHI MJIaBICHUS; COTPYJHHUYECTBE C TJIABJICHHUS JIBAA»:
pa6oThl KUHETHYECKOI Teopun TEMITEpaTyphbI €/INHUILYy U3MEPEHUS YUUTENEM. JATYHK
CTPOCHHSI BELIECTBA. KPHCTAJUTUYECKOTO YIENBHOH TEeTIOTHI [To3HaBarenbHbIE: TeMIeparTyphbl,
Kpucrammmizanus. BEIIIECTBA IIPH €T0 TUIABJICHUS U €€ OIIPEJICTISATh TIOHATHS, KaJIOPpUMETP, cOCy
Temmneparypa TUIABJICHUN (usnuecKuil CMBICI; UCIIOJIb30BaTh 3HAKOBO- € TAIOLIUM JIB/IOM,
KpUCTAILTU3AIU Y. (kpuctammzanuu) ot | Gopmyny s pacuéra CUMBOJINYECKUE cocy/ ¢ BOJIO¥,
[TnaBnenue u BPEMEHH; BHIUUCIATh | KOJMYECTBA TEIUIOTHI, CpE/ICTBa, B TOM YHUCIIC 3J1eKTPOHHBIE BECHI.
KPHCTATU3ALUS KOJIUYECTBO TETLIOTHI HEOOXOTUMOTO JIJIst MOJIETIH ¥ CXEMBI, JUIS ®ponTajibHasi
amMop(HbIX Tel. B TIpolecce TUTABIICHUS pereHus 3ana4q JaGopaTopHasi
VY nenbHas Temiora TEeIUToTIepeIavd IpH KPHUCTAJUTUIECKOTO padora Ne 2.
[UIABJICHHS: YCIIOBHOE TUTABIICHUA U BeIIEeCTBA «O6pa3oBanue
0003HaUeHHE, EANHHIA KpHUCTaJUTH3AIIH; BBIJICNSAFOIIETOCS TIPU KPHUCTAJJIOB»:
nusMepeHusi, GU3NUECKUi OTIPEJICTISATH 110 €ro OTBEPEBaHNH. MHKPOCKOT,
cmbica. Qopmyna Juis Ta0HIEe 3HAUCHHS YMeTh: nosb30BaThCs npooupkKa c
pacyéra KoJMuecTBa TEMIIEpaTyphbI TabNIMIAMU 3HAYCHHH HACBIIIEHHBIM
TeIJIOThI, HEOOXOAUMOTO IUIaBJICHUS U TEMIIEPATypPhl pacTBopoM
Ul TUTaBJICHUS Tela. YIENBHOM TEMJIOThl | TJIABJICHUS U yJeIbHOM JBYXPOMOBOKHCJIOT

®poHTaNbHAS
nabopatopHas pabora Ne
1. «OnpenencHue
YIIEIBHOM TETUIOTHI
TUTIABJICHHS JIB/IA.
®poHTanbHas
naboparopHas pabora Ne
2.«0O06pazoBanue
KPHUCTAIIIOBY»

TUIaBJICHHUS BEILIECTBA;
MPUMEHSTH
TIOJTyYeHHBIE 3HAHUS
K PEIICHHIO
rpaduyecKknx 3a1a4

TEIUIOTHI IJIABJICHUS U
OTBEpJICBAaHUS Ha
ocHOBe MKT;
CpPaBHMBATh MPOLIECC
IJIABJICHUS U
OTBEpJICBaHUs B
3aBUCUMOCTH OT
YIEIbHOM TETIOTHI
IJIaBJICHUS

0 aMMOHHUA,
TpeaMEeTHOE CTEKJIO,
CTEeKJIsIHHAsI
najoyka
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[Tmanupyemble pe3yIbTaThl OCBOCHUS OCHOBHOH 00pa30BaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC) Hcnom3osanue
= o00opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE LeneBas ycraHOBKa MeTanpeamMeTHble
n/m coziep KaHue ypoka IIpeameTHbie pe3yIbTATHL: JIHYHOCTHBIE
PE3yabTATHI peryIsATHBHEIE, O —
KOMMYHHKATHBHBIC,
MO3HABATEIILHBIC
7. Hcnapenue u [Tapoo6pazoBanue. CcopmupoBatsb 3HaTh: OonpeeIeHe PerynarusHsre: PasBurue Jemoncrpanus
KOH/IEH AL Hcnapenue. 3HaHUS 00 CTIAapEeHUN | SBICHUU HCTIAPEHUSI U | YYUTHIBATH BHIJICIICHHBIE MTO3HABATEIEHOTO «HUcmapenne
3aBUCUMOCTH CKOPOCTH 1 KOHJICHCAI[HH. KOHJICHCAIINH, YUHUTETIEM OPUEHTUPBI UHTEpeca K hu3uKe CIHPTA»: TaTYNK
HCTIapeHus OT poja Hayuuts: HACBIIIEHHOT0 Tapa. JIEHCTBUS B HOBOM TeMIepaTypshl,
JKUJIKOCTH, IIJIOINAIH €€ HCCIICI0BATh YMeTh: 00BSICHATH Ha yueOHOM MaTepHale B NpoodupKa, Ju-
MTOBEPXHOCTH 1 3aBUCHUMOCTH ocHoBe MKT COTPYIHUYECTBE C CTOYKH OyMarw,
TeMIepaTyphl. CKOPOCTH UCTIAPEHUS | TPOIECCHI UCTIAPEHHUSI YUUTEIIEM. pe3UHKH, pa3HbIe
[Houmxenne OT poJia )KUJKOCTH, Y KOH/ICHCAIIUH U TIPO- Ilo3HaBaTenbHBIC: CIUPTHI
TEMIEPaTyphl KUIKOCTH Iomaau e UCXOAIINE TIPH 3TOM OTIPENIeNATh TOHATHSA,
TIPY MICTIAPCHUH. MTOBEPXHOCTH H W3MEHCHHUS YHEPTHH; co3/1aBaTh 0000IICHUS
Konpencanus. TEeMIIepaTyphI BBISIBILITH U OOBSCHATH
HacpbleHHs1i nap. (akxTOpHI, BIUSIOMINE
3aBUCUMOCTb JIaBIICHHUS Ha CKOPOCTh
U TUIOTHOCTH UCTIApCHHUS
HACBIIIEHHOTO Tapa OT
TEeMIIepaTyphl.
8. Kunenue. Kunenue. Temneparypa Cdopmuposats 3HaTh: onpe/ieeHne PerynstuBHbie: CaMOCTOSATENEHOCTD B JeMoHcTpauus
YaeabHas Te- KHUTICHUS. 3HAHUS O KUTICHUH. SIBJICHUSI KATICHUS, YYHUTHIBATh BbIICTICHHBIE | TMPUOOPETEHHH HOBBIX «H3y4yenue
mIoTa DHepreTuvyecKue Hayuuts: TEeMIIepaTyphI YYUTENEM OPUECHTHPHI 3HaHUU U npouecca KUMeHust
napoo0pa3oBaHus MpeBpaLIeHHUs, HCCIIEIOBaTh KHIICHUSI, yISITEHON JIEHCTBUS B HOBOM MIPaKTHICCKIX BOIbI»:
MIPOUCXOISIINE B 3aBHCHUMOCTh TEIUTOTHI y4eOHOM MaTepuale B YMEHHI JATYHK
mporecce KUTICHUS. TEMIIepaTyphI mapooOpa30BaHMUS; COTPYAHHUYECTBE C TeMIepaTypsbl,
VY aenpHas Temiora JKUJKOCTH TIPHU €€ SAMHUILY U3MEPEHHS YUUTEIEM. ITATHB
mapooOpa3oBaHUs KHITCHUH YACTBHOM TEIIIOTHI [lo3HaBarenbHBIE: YHHBEPCAJIbHBII,
(KoHIEHCAITUH): (KoHIEHCAIH) OT apooOpa3oBaHus U €¢ OTIPEJICNIATh TIOHSTHS, K0J10a CTeKJIsIHHAas,
ycIIoBHOE 0003HaYeHNE, BpEMEHH, (bu3HUeCKUii CMBICTL. WCTIOJIb30BaTh 3HAKOBO- CIHPTOBKA,
€IMHALIA U3MEPEHUSI, PacCYUTHIBATH YMeTb: 00BIICHATh CHUMBOJIMYECKHE MOBapeHHAas COJIb
(bu3MUecKuii CMBICTT. KOJIMYECTBO TEIUIOTHI, poIecc KUTICHUS Ha CpelCTBa, B TOM YHCIIe
®dopmyna i pacyeTa HEOOXOAUMOE IS ocaoBe MKT; MOJICITA Ml CXEMBI, IS
KOJIMYECTBA TEIUIOTHI, mapooOpa3zoBaHus MOJIb30BATHCS pelIeHus 3a1a4q
HEO0OXOIUMOTO ISt BELLECTBA IaHHOI Ta0NInIeH 3HAaUCHHUI
KHTICHHS KUIKOCTH U MACCEHI;, OIIPEICIISATh TEMIePaTyphl KUIICHUS
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[TnanupyemMsble pe3yabpTaThl OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o0opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: TIHYHOCTHEIC
pe3yabTaThl PETYISATHBHBIE,
pe3yIbTaTh
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
BBIJICTISIFOLIIETOCS TIPH €€ | 10 TaONuIle 3Ha4eHUsI | | yJACIbHOHU TETUIOTHI
KOHJICHCALINI TEMITEPaTypBbI mapoo0Opa3oBaHUs
KUIICHUS U yIEIbHOU JKUJKOCTEH;
TEIUIOTHI CPaBHUBAThH y/EIbHbIC
napooopa3oBaHus TEIUIOTHI
KHUJKOCTEH; napooOpa3oBaHus AJIs
yCTaHaBIHBaTh Pa3IMYHBIX BEIECTB U
MEXIIpeIMETHbIC IpoIiecc KUIeHUS B
CBSI3M (DM3UKH U 3aBUCHMOCTH OT
MaTEeMaTHKH pU YIEIBHOH TETIIIOTHI
penIeHuH mapooOpazoBaHus;
rpaguIecKux OTIPEZICTATh XapaKkTep
3a7aq TETIJIOBBIX MPOLIECCOB
(marpeBanue,
OXJIaXJIeHUe, KUIIEHNUE,
KOHICHCAIINs) IO
rpaduKy 3aBUCIMOCTH
TeMIepaTyphl Tela OT
BpPEMEHH; IPHUMEHTh
(dopmymy 11 pacuéra
KOJIMYECTBA BPALICHUS
BEIIIECTBA B Iap
BBIJIEJIAIOLIET0CS IpU
€ro KOHJCHCAIUH
9. BaaxHocTh AGconoTHas BIQXXHOCTD CdopmupoBats 3HaTh: ONpeeNcHe PerynarusHsie: YOexaeHHOCTD B Jaryuk
BO3JyXa. BO37yXa. 3HaHUS O BIAXKHOCTU abcoroTHOH YUUTHIBATh BBIJCICHHbIE HEO0OX0ANMOCTH TeMneparTypshl,
@poHTAIbLHASA OTtHOCHTENbHAs Bo3ayxa. Hayuuts: BIIa’KHOCTH BO3/1yXa, YUUTENEM OPUEHTHPBI pa3yMHOro TepMoMeTp, MapJis,
JabopaTropHas BIAKHOCTH BO3/IyXa. OTIPEIeINIATH 110 OTHOCHTEIIEHON JICHCTBUS B HOBOM HCTIOIb30BaHUS cocyn ¢ BOaoii
pabora dopmyna i pacuéTa TabJIHIe TUIOTHOCTh BIIAKHOCTH BO3IyXa. y4eOHOM MaTepuaie B JIOCTH)KEHUH HAYKU U
OTHOCHTEIJIHOU HACBIIIEHHOT0 T1apa YMeTh: u3MepsTh COTPYAHHUYECTBE C TEXHOJIOTHH ISt
BIIAKHOCTH BO3AyXa. IIpH pa3HOI OTHOCHTEIIEHYIO YUUTENeM. JabHEHIIIero
Touxka pocel. BonocHoi TEMIIEepaType; BJIAKHOCTh BO3/1yXa C Ilo3HaBatenbHbIE: pasBUTHS
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
THTpOMETp. 3HaUCHNE aHAIN3UPOBATH TTOMOIIBIO OTIPECTATh TOHATHS, YEJOBEYECKOTO
BITQXKHOCTH BO3/yXa JUIs YCTPOWUCTBO H TICUXPOMETPa; HCTIONB30BaTh 3HAKOBO- oOmecTBa
JKU3HENICATEIbHOCTH MPUHITUI JeHCTBUS OOBSICHATH CUMBOJIHMYECKHE
geJjioBeKa. Pemenue MICUXPOMETpa, 3aBHCUMOCTh CPEICTBa, B TOM YHCIE
3anad. OpoHTanpHas BOJIOCTHOT'O OTHOCUTEJIbHON MOJIENIN U CXEMBI, TS
naboparopHas pabora THUTPOMETPa; BJIAKHOCTH BO3yXa OT pemeHus 3agay
«3MepeHue BIa)kHOCTH U3MepPATh TeMIepaTypsl
BO3IyXa» OTHOCHTEJIbHYIO
BIIQ)KHOCTH BO3yXa;
aHAIN3UPOBATH
BIIMSTHHE BJIQXKHOCTH
BO3/lyXa Ha
KHU3HEACATEIHHOCTh
10. Pabora raza u 3aBUCUMOCTb JaBJICHUS CdopmupoBats 3HAaTh: MOHATHSA PerynarusHsie: Y06ex1EHHOCT B JdeMoHcTpauus
napa npu ra3a JaHHOM Macchl OT | 3HaHMA 00 NACATEHOM U/ICTLHOTO T'a3a; YUUTHIBATH BBIICIICHHbIE BO3MOXKHOCTH «H3meHeHUe
paciipeHuH. 00bEMa MpH MOCTOSHHOM rase, Ta30BBIX HN30TEPMUIECKOTO, YYUTENIEM OPUEHTHPHI TIO3HAHUS IPUPOJIBI JAaBJIeHHUs ra3a c
Cps3b MeKay temmneparype. ['paduk 3akoHax. Hayunts: n300apHOTO U JIEHCTBUS B HOBOM H3MeHEeHHeM
napaMeTpamMu MOTy4CHHON HCCIIeIoBaTh IS rasa HN30XOPHOTO yueOHOM MaTepHale B 00Bbéma npu
COCTOSIHMS rasa. 3aBUCHMOCTH. JTAHHOM Macchl HPOIIECCOB; COTPYIHUYECTBE C MOCTOSTHHOM
IIpumenenne OOmbsicHeHHe 3aBHCHUMOCTH: (hOopMyITHPOBKY yUHUTENEM. TeMmeparype»:
rasoB 3aBUCHUMOCTH Ha OCHOBE IaBIIEHUS OT 00BEMa 3aKOHOB boims — ITo3HaBaTeabHEIE: JATYMK JABJIEHHS,
nosioxxenuid MKT. IIPU [IOCTOSIHHOM Mapuorra, ['eii- ONpEIEINATh NOHATHS, JaTYUK
3aBucuMocTh 00bEMa Temreparype, o0bemMa JIroccaka, Ilapins, UCTIONB30BaTh 3HAKOBO- TeMInepaTypshl,
rasa JaHHOI Macchl OT OT TEMIIEPATypBbl IpU TPaHHUIIBI CHMBOJIMYECKHE INTaTHB, COCY/ MJIf
€ro TeMIepaTypsl Ipu MIOCTOSITHHOM HMPUMEHHUMOCTHU CpeICTBa, B TOM 4HCIE AeMOHCTPAIUH
MOCTOSHHOM JaBICHUHM, | JAaBICHUH, JABICHUS JJAaHHBIX 3aKOHOB. MOJIENH U CXEMBI, IS ra30BbIX 32KOHOB,
JTaBJICHUS ra3a JaHHOI OT TeMITepaTypsl Ipu YMeTh: ONUCHIBATH pemeHns 3a1a4 HACoC.
MAaccChl OT TEMIEpaTypbl | HOCTOSHHOM 00BEME; SKCHEPUMEHTHI, JemoHncTpanus
MIPH TIOCTOSTHHOM OOBACHSTB 3TH MOJITBEPKAAOIIHE «H3meHeHHe
obweme. I'paduk 3aBUCUMOCTHU Ha 3aKoHbI boiims — AaBJIEHHH ra3a ¢
Ka)KJI0T0 Ipouecca. OCHOBE TOJIOXKEHUH Mapuorra, ['eii- H3MEHEeHHEeM
OOBsCHEHNE KAKIOTO MKT; npuMeHsTh

Jlroccaka, Hlapas;

TeMIneparypbl Npu
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[TnanupyemMsble pe3yabpTaThl OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHbIe
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
mporecca Ha OCHOBE MOJTyYeHHBIE 3HAHUS OOBSCHATH Ta30BbIC NMOCTOSTHHOM
nosio>xeHuit MKT. K PELICHHUIO 3a1a4 3aKOHBI HA OCHOBE 00beMe»: TaTUUK
IIpumenenue razos B noyoxkennit MKT JaBJICHUSA, JaTYUK
TEXHUKE TeMInepaTypsl,
IITaTHB, COCY/ I
AeMOHCTpalUU
ra3oBbIX 32KOHOB,
JIMHEHKa, Cocya ¢
BO/J0i, CHUPTOBKA.
JdeMoHcTpanus
«H3meHeHue
odbéma raza c
H3MEHEeHHEM
TeMHnepaTypsl Npu
NMOCTOSIHHOM
AaBJEHUN»: JATUYUK
AAaBJIEHMS, TaTYUK
TeMIepaTyphbl,
LITATHB, COCYA 1JIsl
AEMOHCTPAIUH
ra30BbIX 32KOHOB,
JIMHeHKa, cocya ¢
BOJOM
OnexTpuueckue sieHns (23 4.)
11. Cuna Toka. Cuna Toxa. YciIoBHOE CdopmupoBats 3HaTh: OIpeaeNeHe PerynarusHsie: CaMoCTOATENTBHOCTD B JlaT4uk ToKa,
AMmnepmerp. 0003HaUEHHE U eIMHMIIA | 3HAHMUS O CHJIE TOKa, CHJIBI TOKQ; €AUHUILY IUTAHUPOBATH CBOU MIPUOOPETEHNH HOBBIX aMmnepMerp
JlaGopaTopnasi CHUIIBI TOKA. JIOJIBHEIE U npubope 11t HU3MEPEHUS CUIIBI TOKA JEUCTBHUSA B 3HAHHUHU H ABYXIIpeAeIbHBIM,
padora Ne 3 KpaTHbIE €TUHULIbI CUIIBI HU3MEPEHUS CUIIbI u e¢ pU3NIeCcKui COOTBETCTBUHU C MPAKTUYECKHUX HCTOYHHMK MUTAHMS,
TOKa. AMIepMeTp — Toka. Hay4amrs: CMBICIT; (OPMYITY IS MIOCTaBIICHHOI 3aaueit YMEHHH KOMILJIEKT
nprdOp I H3MEPEHHS OTIpeNIeNATh IICHY OTIPEICIICHHSI CHUITBI 1 YCIIOBUSIMH €¢ NPOBO/IOB,
CHJIBI TOKA, CITOC00 ero JICJICHUS IIKAJTBI TOKa; MPHOOpP IS peanu3ariy. pe3UCTOpbI, KJIK0Y
MOJKITFOUEHHUS B IIETIb. aMIepMeTpa; M3MEPEHUs] CHIIBI TOKA; ITo3HaBarenbHBIE:
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[TnanupyemMsble pe3yabpTaThl OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanbpHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoka IIpenmeTHble pe3yIbTATHL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
JlabopartopHas paboTa U3MEPATH CHITY TOKa npaBuiIa paboThI C OCYIIECTBIISATH
Ne 3. «Cbopka Ha pa3IHIHBIX mpudopoMm. ¢buxcanmio
NIEKTPUIECCKON y4JacTKax YMeThb: N0Ib30BaThCS uHpopmanuu 06
AEeKTPUUYECKOMN LIeTH, aMIepMeTpOM IS OKpY’KaloIIeM MHUpE C
3aM1ChIBaTh OTIpeIeNeHUsI CHIIBI MOMOIIBIO
pe3ynbTaT ¢ y4eTOM TOKa B LIETIN; unctpymentoB U KT.
MOTPELTHOCTH OILIGHUBATh PE3yJIbTATHI KomMMyHuKaTHBHEIE:
H3MepeHuit OpraHU30BBIBATh
yaebHoe
COTPYIHHIECTBO H
COBMECTHYIO
JIESITEIIHOCTB C
YUHUTENEM U
CBEPCTHHUKAMHU;
pabotath
WHIUBUAYAJIEHO U B
rpymnie
12, DJleKTpUUYECcKoe DNeKTpUIecKoe Cdopmupoatb 3HaTh: onpe/ieeHne PerynstuBHbie: CaMOCTOSATENEHOCTD B Jdarumnk
HanpsiKeHue. HaTpsKCHHUE. 3HaHUS O HaNpsHKEHUS; AUHUILY IUTAaHUPOBATh CBOU NpHoOPETEHNH HOBBIX HaNpsKeHUs,
BoabT™merp. YcnoBHoe 0603HaUEHHE HanpsKeHUH, U3MEpPEHUS JecTBus B 3HaHUH U BOJILT- METP
JlaGopaTopHas 1 €IMHUIIA HAITPSDKEHHS. npudope st HaNpsDKEHUS U ee COOTBETCTBUH C MPaKTUIECKHUX JABYXHpeaeJbHbIi,
pa6ora Ne 4 Bonet™meTp, ero HU3MEPEHUs (u3nuecKkuii CMBICIT; MOCTaBJICHHOM 3aaueil YMEHHHI HCTOYHMK NMUTAHUS,
Ha3Ha4YeHHe U Crocoo HaTpsKEHUSI. ¢dhopmyy nist U YCIIOBUSIMH €€ KOMILIEKT
MOJKIIOYEHHS B IEIb. Hayuuts: OIpeeNeHust peanu3anuy. NpOBO/OB,
JlabopaTopHas pabora paccuuThIBaTh HarpspKeHUs ; Tpuoop [To3HaBarenbHbIE: pe3uCTOpbI, KJIKY
Ne 4. «3mepenue 3HA4YEHUs JUISL U3MEPEHUs OCYILECTBIISATh
HaMpsDKEHUS Ha ¢dusUecKux HaNpsKEeHUs; paBuiIa ¢bukcanmio
Pa3IMYHBIX y4acTKax BEJIMYMH, BXOASIIUX B paboTsl ¢ mpudbopomM nHpOpManuHu 06
ANEKTPUIECKOI Ienn» bopmymy YMeTb: MoIb30BaThCS OKpY’KaIOIIeM MHpPE C
HaIpsKEHUS; BOJIETMETPOM IS MTOMOIIBIO
HA3MEPATH ONpEIEICHUs uHctpymenTos U KT.
HaIpsDKCHUS Ha HaNpsDKEHUS B IIETIH, KomMMyHUKaTHBHEIE:
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanbHble yueOHble aeiictBus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
Pa3IMYHBIX Y9aCTKaX | OIEHHBATH PE3yJbTATHI OpTaHU30BHIBATH
3NEKTPUYECKON 1IETIH; HU3MEpPEHUH; yaeOHoe
3aM1CHIBaTh NPUMEHSTH GOPMYITY COTPYAHUYECTBO U
pe3yabTaT ¢ yueToM JUIS pacdera COBMECTHYIO
MOTPEIIHOCTH HaNpsKEHUS JIESITeTIBHOCTH C
HU3MEpEeHUs Y4UTENIeM U
CBEPCTHUKAMU;
paboTath
WHIVBHUIYaJIFHO U B
rpynre
13. Conporusienue 3aBHCUMOCTb CHIIBI TOKA CdopmupoBats 3HaTh: ONpeAeIcHHe PerynarusHsie: CaMOCTOSATENBHOCTD B JdeMoHcTpanus
NMPOBOHHUKA. OT HaNpsKEHUS Ha 3HaHUA 00 ANEKTPUYECKOTrO YUUTHIBATh BHIACIECHHBIE | MPHOOPETEHUH HOBBIX «Hccnenopanue
3axon Oma s y4YacTKe IeMHu Npu 3IEKTPHUECKOM COIIPOTHBIICHHUS; YYUTENIEM OPUEHTHPHI 3HaHUH U 3aBHCUMOCTH CHJIBI
ydacTka 1enu MOCTOSTHHOM COIIPOTHUBIICHUH, €AUHUILY H3MEPEHUS JIeHCTBUS B HOBOM HIpaKTUYECKUX TOKA B MPOBOIHHKeE
COTIPOTHBIICHHH. 3akoHe OMa. COTIPOTHBIICHUS U €¢ yueOHOM MaTepHale B yMeHHH OT HANPSKEHUSD
ComnpoTtusnenue HayunTs: (hu3n4ecKuit CMBICT; COTPYIHUYECTBE C JaTYHK TOKA,
IIPOBOJIHUKA. Y CIIOBHOE UCCIIeIOBATh (bopMyIHPOBKY 3aKOHA yUHUTENEM. AATYNK
0003HaUYEHHE U EIMHULA | 3aBUCUMOCTHU: CHIIBI Owma 11 ygacTka ITo3HaBarenbHbIE: HaNPSIKeHNs,

COIPOTHUBIICHHSI. TOKa OT HAMPSDKEHUS LeTIH. OTIPENENATH OHATHSA, pe3ucTop, peocrar,
[Mpupona HA y4acTKe [ENH Ipu YMeTh: 00BSACHITH HCTIOJIB30BaTh 3HAKOBO- HCTOYHUK MUTAHUSA,
INEKTPUUECKOTO MTOCTOSTHHOM CO- MIPUYNHY CHUMBOJIHYCCKHC KOMILJIEKT
COIPOTHUBIICHUSIL. MPOTUBJICHHUHU; CUJIBI BO3HUKHOBEHHUS CPEJ/ICTBA, B TOM YHUCIIE MPOBOJ0B, KJIIOY
3aBHCHUMOCTH CHJIBI TOKA TOKa OT COIIPOTHBIICHUS, MOJICIIH ¥ CXEMBI, IS
OT COIPOTHBIICHHS COIIPOTHBIICHUS OTIPENCIATh U pelIeHus 3aaa4q
y4YacTKa Ied Mpu ydYacTKa Ieu Mpu CPaBHHUBATH
MOCTOSIHHOM MTOCTOSTHHOM COIPOTHBIICHHS
HAMPSKEHUH Ha 3TOM HaMPSKEHUH HA ITOM METAJUTAIECKUX
ydactke. 3akon OMa 1j1st | y4acTke; OOBSICHATH MIPOBOTHUKOB T10
y4JacTka memnu. Pemrenue MIPUYHHY rpaduKy 3aBUCHMOCTH
3a1a4 BO3HHUKHOBEHHS CHUJIBI TOKA OT
COTIPOTHBIICHHUS B HATIPSOKCHUS,
MIPOBOTHUKAX; BBIYKCIIATh
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJep;KaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yNbTaThl PETYISATHBHBIE, O —
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
paccunTHIBATH HEHU3BECTHBIC
3HAYEHHS BEINYHH, BEJINYMHBI, BXOSIIIHE
BXOJISIIIUX B 3aKOH B 3aKk0oH OMa [uist
Owma 1151 yqacTka ydacTKa LIeMHu
Lenu
14. | JlaGoparopuasn JlabopaTtopHas paboTa HayuuTb: u3mepsth Ymemuw: cobupats Perynarusnsle: mna- CaMOCTOATENIFHOCTE B | JlaT4YMK TOKa,
padora Ne 5 Ne 5. «M3mepenue co- COIIPOTUBJICHUE 3JIEKTPUYECKYIO LIETIb HUPOBAaThb CBOM JI€H- NPUOOPETEHUN HOBBIX | JATYUK HANpsixKe-
MIPOTHUBIICHUSA MPOBOJIHUKA NIPH 10~ | TIO SIEKTPUIECKON CTBHS B COOTBETCTBHHM C | 3HAHUWH U IIpaKTHYe- HHS, aMIIepMeTP
MIPOBOHHKA MIPU MOLIX CXEeMe; TI0JIb30BAThCA MIOCTAaBJICHHOM 3a7jade | CKUX yMEHHI JABYyXHpe/eabHbIi,
TIOMOIIIY BOJIBTMETPA BOJIbTMETpPA U U3MEPHUTENbHBIMU W YCIIOBUSIMU €€ BOJIbTMETP
amIepMeTpa» amrepMeTpa npubopamu 71 ONpe- | peanu3aluu. ABYXHpeeabHbIi,
JelieHus conpoTusie- | [lo3HaBaTenbHbIE: Pe3UCTOPHI,
HUSI IPOBOTHHUKA OCYIIECTBIISITH (PUKCA- HCTOYHHK MUTAHUS,
U0 nHpopMaIH 00 KOMILTEKT
OKpYKarOIIEeM MUpE C NPOBOAOB, KJII0Y
MIOMOIIBIO HHCTPY-
mentoB 1 KT.
KommyHHMKaTHBHBIE:
OpraHHU30BBIBAaTh
yueOHOe coTpyAHHYe-
CTBO U COBMECTHYIO
JIESITENTBHOCTD C Y4H-
TEeJEeM U CBEPCTHHUKAMU,
paboTaTh MHANBU-
JTyaJbHO W B TPYyIIIIE
15. | Pacuér VYaensHOE CcopmupoBatb 3namp: onpeaencHue Perynarusnsie: CaMoCTOATENBHOCTD B | JlaTYMK TOKA,
CONPOTHBJICHHUS COIPOTHUBJICHUE 3HaHUS O pacueTe YIEIBHOTO IUTAHUPOBATh CBOU NIPUOOPETEHNH HOBBIX | PEOCTAT, HCTOUYHHK
NPOBOJAHHUKA. MPOBOHHKA. COIPOTHUBIICHUS COIIPOTHUBIICHUS JieficTBUs B 3HaHUl U MUTAHHUS, KOMIUIEKT
Peocrarsl. 3aBHCHUMOCTH MIPOBOTHUKA. MIPOBOJIHUKA; EJMHUILY | COOTBETCTBHH C MIPAKTUIECKUX NPOBO/OB, KJII0Y
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE Llenesas ycraHoBKa MeTanpeMeTHbIe
n/n COZEepIKaHue ypoka IIpenmetHsbIe pe3yNbTaThL: JIMYHOCTHEIE
pe3yabTaThl PETYJIATUBHEIE, P —
KOMMYHMKATHUBHEIC,
IIO3HABATEIILHBIC
JlaboparopHas COIIPOTUBJICHUS Hayuurs: U3MEPEHUs YIENbHOIO | IOCTaBJICHHOM 3a1adel | ymMeHuil
pabota Ne 6 POBOJHMKA OT €TI0 HCCIIEN0BATh COIIPOTHUBIICHUS U YCIIOBHSIMH €¢
YAEIBHOTO 3aBUCHUMOCTh IIPOBOJHHKA U €€ peanuzaium.
COIPOTUBJICHUS, IJIUHBl | CONPOTUBIICHUS (bu3MYECKU CMBICIT; [To3naBaTenbHbIE:
MIPOBOJHMKA U IJIOIAAX | IPOBOJHHUKA OT €TI0 dopmyiy A1 pacdeTa | OCYIIECTBIAT
€ro MOMepPEeYHOro YAEIBHOrO CO- CONPOTHUBIICHUS ¢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 IIPOBOJHHKA, nactpymentoB 1 KT.
cxeme. JlaboparopHas CEYCHHUS; BBIYUCIIATD OOBSACHATH YCTPOHCTBO | KoMMyHHMKATUBHBIE:
pabota Ne 8. CO-IIPOTUBJICHUE Y IPUHLMKI AEUCTBUSA yMEHHE
«PerynupoBanue cuibl IPOBOJHMKA; peocrara, OpraHM30BBIBATH
TOKa B IIENH C ITIOMOIIBIO OOBSICHITD peryampoBaThb CUITY yqe6Hoe
peoctarta» YCTPOKCTBO M TOKa B LICIIN C COTPYJIHHUYECCTBO U
MPUHLIMIT JeHCTBUS MOMOLLBIO peocTaTa COBMECTHYIO
peocrara, IEATENIbHOCTD C
perynupoBaTh CUILy YUUTEIEM U
TOKa B IICIH C CBEPCTHUKAMU,
HOMOIIBIO peocTaTa paboraTh
MHIUBUAYAIBHO U B
rpymnme
16. | MocaenoBatearno | IocnenosarensHOE CcopmupoBatb 3Hamb: 3aKOHBI Perynarusnsle: CaMoCTOATENLHOCTE B | JlaTYMK TOKA,
€ Coe[JUHeHue COCIMHEHUE 3HAHUA O 3aKOHAX II0CJIEOBATENBHOIO IJIAHUPOBATh CBOU NPUOOPETEeHNH HOBBIX | HATYHK
NPOBOJHUKOB. npoBoHHKOB. Cuna IOCJIEA0BATEIILHOIO COCIUHEHUS JieficTBus B 3HaHU U HaNPSKeHUsl,
JlaGopaTopHas TOKa, HAIIPSKCHUE U COCIMHEHUS IIPOBOJHUKOB. COOTBETCTBUHU C IIPaKTUYECKUX amMImepMerp
paGora Ne 7 COIIPOTUBJICHUE B LI U | IIPOBOJHUKOB. Ymemov: 0OBACHATD [IOCTaBJICHHOM 3a/1auei YMEHHHI JIBYXIpeJeJbHbI,
Ha OTIIEJIBHBIX e¢ HayunTs: 0COOEHHOCTH 1 YCIIOBUSIMH €¢ BOJILTMETP
ydacTKax Mpu HCCIIEI0BaTh N10CJIEJ0BATENBHOTO peanuzaium. JABYXIIpeJeJbHbIi,
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC) Hcnom3osanue
YHuusepcanbubie yueOHble aeiicteus (YY) obopynosanns
Ne Tema OcHoBHOE LeneBas ycraHOBKa MeTanpeamMeTHble
n/m coziep KaHue ypoka IIpeameTHbie pe3yIbTATHL: JIHYHOCTHBIE
pe3yNbTaThI peryIsATHBHEIE, O —
KOMMYHHMKATHUBHEIE,
M03HABATENIbHbIE
MIOCJIEA0BATEIILHOM MOCTIEIOBATENBHOE COCIIMHEHUS [To3naBaTenbHbIE: pe3ucTopsbl,
COEIMHEHUHU. COCIIITHEHHE TIPOBOTHIKOB; OCYULIECTBIISATh HACTOYHHK MTUTAHUS,
JlabopaTopHas padota TIPOBOTHUKOB; npuMeHsTh 3akoH OMa | (uKcamio KOMILJIEKT [IPOBOIOB,
Ne 7. «3yuenue WU3MEPATH CHTY TOKa U | IS Y9acTKa IeTd 1 nndopmanuu 06 KITIOY
MOCJIEI0BAaTEIFHOTO HanpsOKEHUE; 3aKOHBI OKpYXarolleM MUpe ¢
COeIMHEHUS BBIYHCTISITH MOCJIEZIOBATEIHLHOTO MIOMOUIBIO
MIPOBOTHUKOB) COTPOTHBIICHHE COCJIMHCHUS IS unctpymenros 1 KT.
MIPOBOHHKA pelieHus 3auay; KoMMyHUKaTHUBHBIE:
cobuparpb OpraHU30BBIBATH
JJICKTPUYCCKYIO IICTIb U y4ebHoe
MIPOBEPSATH COTPYAHUYECTBO U
SKCIIEPUMEHTAIBLHO COBMECTHYIO
3aKOHOMEPHOCTH ACATCIILHOCTD C
MOCJIE0BATEIILHOIO Y4HUTEIIEM U
COCJIUHEHUS CBCPCTHUKAMMU,
paboTtath
WHMBUIYATBHO U B
rpynmne
17. | Mapamneasnoe [TapannensHoe CdopmupoBathb 3namb: 3aKOHBI PerynstusHblie: CaMocCTOATENbHOCTh B | JIaTUHK TOKaA,
coelMHEeHHne coeMHeHne 3HAHMS O 3aKOHAX napajuieIbHOTO TJIAaHUPOBATh CBOU MPUOOPETEHUN HOBBIX | JATYHK
NMPOBOTHUKOB. nmpoBoAHKUKOB. Cuiia apaieasHOro COCIMHEHUS JIEHCTBUS B 3HAHWUN U HANPSKeHUsl,
JlabopaTopHas TOKa, HalpsKeHUe U COeIMHEHUS MIPOBOJHUKOB. Y Memsb: | COOTBETCTBHHM C MPaKTUYECKUX amMnepmerp
padora Ne 8 COIIPOTUBJICHUE B LIENIK 1 | TIPOBOJHHUKOB. OOBSICHITE MTOCTABJICHHOM 3a/1auei yMeHUi JABYXNpeneabHbIi,
Ha OTJIEJIbHBIX €€ Hayuwurts: 0COOEHHOCTH U yCIIOBUAMH €€ BOJIbTMETP
y4acTKax npu HCCIIeI0BaTh napajujieIbHOTO peanu3anyu. JABYXIIpeae/ibHbIH,
napajuieIbHOM napajuiesibHoe COEJIMHEHUS [To3HnaBaTenbHBIC: pe3ucTopsbl,
COETMHEHUH COEIITHEHHE TIPOBOTHUKOB; OCYIIECTBIIATh HCTOYHUK MUTAHUS,
MIPOBOIHHUKOB. MIPOBOTHHUKOB; pUMEHSTh 3aK0oH OMa | (huKkcarmio KOMILJIEKT

JlabopaTtopHas paboTa

N3MEPATH CUITY TOKa U

I ydaCTKa 1enu 1

nHpOpManuu 06

MpoBO10B, KJII0Y
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE LeneBas ycraHOBKa MeTanpeamMeTHble
n/m coziep KaHue ypoka IIpeameTHbie pe3yIbTATHL: JIHYHOCTHBIE
pe3yNbTaThI peryIsATHBHEIE, O —
KOMMYHHMKATHUBHEIE,
M03HABATENIbHbIE
Ne 8. «Uzyuenue HaNpsDKEHUE; 3aKOHBI OKpYXAaroIeM MUpe ¢
mapaieI-HOTO BBIYUCIIATD TapajuIeIbHOTO TTOMOIIBIO
COCIIITHEHUS COTIPOTHBIICHHE COCIMHEHUS IS nacTpymerToB U KT.
MIPOBOTHUKOB) MIPOBOHHKA pelieHus 3auay; KoMMyHUKaTHUBHBIE:
coOmparp OpTaHHU30BBIBATh
AIEKTPHYECKYIO IIeTIh B | yueOHoe
MIPOBEPSATH COTPYIHUYECTBO U
SKCTIEPUMEHTAIBLHO COBMECTHYIO
3aKOHOMEPHOCTH JIESITETLHOCTH C
napajyIeIbHOTO YUHUTEIEM U
COCIMHEHUS CBEPCTHUKAMHU;
paborath
WHIWBUAYAIBEHO U B
rpymnmne
18. | PaGoTamu Pabora u MmouTHOCTB Cdopmuposathb 3Hamy: onpeneneHue PerynstusHblie: CamocTosATenbHOCTh B | JIaTunK ToKa,
MOIIHOCTh AIEKTPUYECKOTO 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 3a/1aueldl | yMEHHH JIBYXIpeeJIbHbI,
JlaGopaTopHas KBTeu, equHUIIA Jlenma. AIEKTPHUYECKOTO TOKA U YCIIOBUSAMH €€ BOJILTMETP
paGora Ne 9 MOIIIHOCTH HayunTs: 00BSACHATH U X puzugeckuii peanu3aiuu. JABYXIpeaebHbIi,
JNIEKTPUYECKOro TOKa: 1 | siBIeHHe HarpeBaHus | CMBICI; opMyity st [To3HaBarenpHbBIE: JIaMIIOYKa,
BT. Caérunx [IPOBO/IHHKA orpezeneHus paboTsl OCYIIECTBIIATh HCTOYHUK NMUTAHUS,
DIIEKTPUYECKON DHEPTUH. | AIIEKTPHYCCKIM 1 MOIIIHOCTH (buxcanuio KOMILJIEKT
Harpesanne TOKOM; PacCUMTHIBATL | SJEKTPUYECKOro TOKa; | mHMOPMAIHHU 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
oxoynsa — Jlenua.

MOMOIIBIO
nHctpymentos U KT.
KommyHuKaTHBHEBIE:
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC) Hcnom3osanue
YHuBepcanbpHble yueOHble aeiictBus (YVY /1) o0opynoBasus
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoka IIpenmeTHble pe3yIbTATHL: JIHYHOCTHBIE
pe3yabTaThl peryIsATHBHEIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
pabora Ne 9. MOIITHOCTH YMeTh: 00BICHITH OpraHU30BBIBATh
«M3mepenne paboThl 1 AIIEKTPUIECKOTO TOKA, | SBICHUE HarPEBaHHs yueOHOe
MOIIHOCTH 3akoH [ koymsa— MIPOBOJIHUKA COTPYJHHIECTBO H
SIEKTPUYECKOTO TOKAY Jlenna; uccaenqoBate | 3JIEKTPUYECKUM TOKOM; | COBMECTHYIO
3aBHCUMOCTh paccuuThIBaTh JIESITETTLHOCTH C
TeMIIepaTypsl 3HAUCHHSA QU3NIECKUX | YUHUTEIEM H
NPOBOJHUKA OT CHJIBI | BEJIMYMH, BXOJAIIMX B | CBEPCTHUKAMU;
TOKa B HEM (dhopMmysbl pabOTHI U paboTath
MOIITHOCTH WHIMBHUIYaJIbHO U B
3EKTPUUYECKOr0 TOKa, | Ipymme
3aKkoH Jlxoyns —
Jlenna
DnekTpoMaruuTHeie siBieHus (8 4.)

19. | Mocrosinubie ITocTostHHBIE MAarHUTHIL. Cdopmuposathb 3namy: onpeneneHue PerynstusHble: PasButue JdemoHcTpanus
MATHHTBI. EcrecTBenHbIe 1 3HaHUS O IOCTOSIHHBIX | TIOHSATHH: CEBEPHBIA M | YYUTHIBATh BBIACICHHBIE | MO3HABATEILHOIO «H3mMepeHune moJs
MarnuTtHoe nose HCKYCCTBEHHBIE MarHUTax, FO)KHBIH MarHUTHBIC YUUTENEM OPUEHTHPBI HHTEpeca K QU3HKe. TMOCTOSTHHOTO

MAarHUTHI. MarHUTHOM IIOJIE. MOJII0Ca, MAarHUTHOE JIENUCTBUSI B HOBOM YOexACHHOCTh B MATHUTA»:
HamaranuuBanue HayuuTtb: HaOmonath | 1oie, IMHUA y4eOHOM MaTepuaie B BO3MO>KHOCTH JATYUK

JKeJi€3a B MAarHiTHOM B3aUMOJICHCTBUE MarHUTHOM UHIOYKOHWH, COTPpYAHHUYIECCTBE C TIO3HaHUA TPUPOIbI MAarHuTHOIO I10Jif,
nojie. MarHuTHBIE MOCTOSHHBIX KaK B3aUMOJICHCTBYIOT | YYHUTEJIEM. NMOCTOSTHHBII
TOJTFOCA. MarHuTOB; MocTostHHBIE MarHuTHl. | [lo3HaBaTenbHEIE: MATrHHUT M0J10COBOI
BsaumopneiictBue OIpeNeNATh Moca Ymemw: 0OBsICHATD OTIpeNIeNATh MOHATHS,

MarHuToB. MaraurHoe HOCTOSIHHBIX B3aMMOJIeliCTBHE yCTaHaB/IHUBaTh

nojyie. MarautHas MarHuTOB MO MOCTOSIHHBIX aHAJIOTUM; IOHUMATh

uHAYKIS. JInHun HaNpaBJICHUIO IMHUHA | MarHUTOB; pasnuIMs MEXTY

MarHUTHOM MHIYKIHH.
Hanpasnenue nunuii
MarHUTHOHM MHITyKITHH.
OaHOpPOHOE MAaTHUTHOE

MarHUTHON HHAYKIMH
WM HallpaBJICHUE
BEKTOpAa MarHUT-HOMI
MHIYKIMU 10

aHaJU3UPOBATh U
CTPOUTH KapTUHBI
JIMHUM UHJTYKLIIUH
MarHUTHOTO TTOJIS

HCXOIHBIMU (haKTaMH U
TUIOTE3aMU JJIS UX
O0OBSICHEHUS,
TEOPETHICCKUMU

53



[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC) Hcnom3osanue
YHuBepcanbpHble yueOHble aeiictBus (YVY /1) o0opynoBasus
Ne Tema OcHOBHOE LeneBas ycraHOBKa MertanpeaMeTHbIe
n/n coJiepKaHue ypoka IIpenmeTHble pe3yIbTATHL: JIHYHOCTHBIE
pe3yNbTaThl PETYISATHBHBIE, peayIBTaTH
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
moJje U3BECTHBIM IOJIIOCAM MOJETISIMU U
MarHura; CTpOUTh peanbHBIMH 00BEKTaMH
N300paKeHUS
MAarHUTHBIX MOJEH
MOCTOSTHHBIX
MAarHuTOB C
[IOMOUIBIO JIMHUI
MarHUTHOM WHIYKIUH
20. | Jlab6opaTopuas JlaGopaTtopHas padboTa CcopmupoBatsb 3uamu: 0 Perynarusnsle: CaMocTOATENPHOCTE B | JlaTunK
padora Ne 11. Neo 11. «A3yuenue 3HaHMSI O MATHUTHOM | CYIIECTBOBAaHHUU IJIAHUPOBATh CBOU MPUOOPETEHUH HOBBIX | MATHHTHOIO I10JIS,
MarHuTHoOe noJje MarHUTHOTO IOJIS noje 3eMIIH. MarHUTHOTO T0JIS JieficTBus B 3HAHMH U TOCTOSTHHBIH
3eman MOCTOSIHHBIX MarHUTOBY. | Hayunts: 3emin; 0COOEHHOCTH COOTBETCTBUHU C MPAKTUYECKUX MATHHUT MOJ0COBOM,
MarnuTtHoe nose 3eMJIH. | HCCIIeI0BATh MarHUTHOTO TTOJIS MOCTaBJICHHOH 3aJauell | yMeHHuil JnHeliKa
MarHuTHbIE TONIOCH! CBOMCTBa 3emin. U YCIIOBUSIMH €€ H3MepHTeIbHAs
3emin. MarHuTHele IIOCTOSTHHBIX YMeThl uccienoBaTh peanu3aluu.
aHoManuu. MarHUTHbIE MarHuTOB; MOJIy4aTh CBOWCTBa MOCTOSHHBIX | [lo3HaBaTenpHBIE:
Oypu KapTHUHBI UX MarHuTOB; IOJIy4aTh OCYILECTBIISATh
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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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

POrpaMMbl OCHOBHOTO 0611iero o6pasoBanust (B coorsercTBuu ¢ DI'OC) Hcnom3osanue
YHuusepcanbubie yueOHble aeiicteus (YY) obopynosanns
Ne Tema OcHoBHOE LeneBas ycraHOBKa MeTanpeamMeTHble
n/m coJiepKaHue ypoka IIpeameTHbie pe3yIbTATHL: JIHYHOCTHBIE
pe3yNbTaThI peryIsATHBHEIE, O —
KOMMYHHMKATHUBHEIE,
M03HABATENIbHbIE
CBEPCTHUKAMU;
paborats
WHIUBUAYAIbHO U B
rpynmne

21. | MarauTtHoe noJe OmneiT DpcTeaa. Cdopmuposathb 3namy: CUIOBYIO PerynsatuBHbIe: Y0ex1EHHOCTD B JdemoncTpanus
3JIEKTPUYECKOro Bsaumocssi3b 3HAHUSA O MATHUTHOM | XapaKTepUCTHUKY YUUTBIBAaTh BBIJICJIEHHBIC | BO3MOXKHOCTH «H3mepenue
TOKa MarHMTHBIX TIOJIEH U T0JI€ DJIEKTPUYECKOTO | MAarHUTHOIO IOJIS; YUUTENIEM OPUEHTHUPHI MIO3HAHUSI IPUPOIBI MarHuTHOTIO MOJIsI

JIBHKYIUXCS TOKa. onpeAesieHue MOIYJIs JIEHCTBUS B HOBOM BOKpYT
JNEKTPUYECKHX 3apsAoB. | HayuuTh: mpoBOAWTS | MHIYKLUH MarHUTHOTO | y4eOHOM Marepuale B MPOBOHUKA C
MaruautHoe mose SKCIICPUMEHTEI, T0JIST; €€ SAUHUILY COTPYIIHUYECTBE C TOKOM»: IaTYUK
MIPOBOJHHKA C TOKOM. JTIOKa3bIBAIOIIHE u3MepeHus. Ymems: YUHUTETIEM. MarHuTHOIO MOJs,
IIpaBuio OypaBuuKa. CYIIIECTBOBaHME OIIpeAeIIATh [To3HnaBaTenbHbIE: JIBa ITATUBA,
I'unore3a Amnepa MarHuTHOTO OIS HampaBlieHUE JTUHUN OTIPENIENATh TIOHATHS; KOMILIEKT

BOKPYT ITPOBOAHUKA C MarHuTHOM MHAYKOHUA yCTaHaBJIHWBATh IIPOBOJOB,

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

MaramMTHOI'O ITOJIA IPOBOAHUKE T10 TUNOTE3aMU JJIS UX

MOCTOSIHHOTO TOKA, paBHUTy OypaBUHKa OOBSACHEHNS,

HCIOJIB3YS IPABUIIO TEOPETUUECKUMU

OypaBumnka MOJIETSIMU U

peaNTbHBIMU 00 bEKTaAMH
CaetoBele sBiieHus (104.)

22. | Microunuku cBera. | [Ipsamonuueiinoe Cdopmuposathb 3nams. 3aK0H PerynstuBHsle: CaMOoCTOATENBHOCTh B | OCBETHTEND C
IMpsimosinHeiiHOe pactpocTpaHeHHe CBETa. | 3HAHUS O TIPSMOJTMHEHHOTO TJIAHUPOBATh CBOU MPUOOPETEHNN HOBBIX | HCTOYHHKOM CBETa
pacupocrpanenne | OTKIOHEHHE CBETA OT MPSIMOJIMHEHHOM pacnpocTpaHeHust JIEHCTBUS B 3HaHUU U Ha 3,5 B, ucrounuk
cBeTa. MPSIMOJIMHEMHOT O pacnupocTpaHeHun CBeTa. COOTBETCTBUHU C MIPaKTUYECKHUX NUTAHUS, KOMILIEKT
JlabopaTopHasi pacupoCTpaHeHus IPU ceera. Hayuurs: Ymems: npumensTh [IOCTaBJICHHOM 3a/1aueit YMEHHHI NMPOBOAOB, LIeIeBas

pa6ora Ne 12

MPOXO0XKJICHUH Nperpa

HCCIICA0BATh IPAMO-

3aKOH

U YCIIOBHSIMHU €€

auagparma
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE LleneBast yctaHOBKa MerTanpeaMeTHbIe
n/n coJiepKaHue ypoka [IpeameTHbIe Pe3yNbTAThI: JIHYHOCTHBIC
pe3yNbTaThl pETYISTHBHBIE, S —
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
OYEHb MaJIbIX pa3MepoB. | JIMHEHHOE MIPSIMOJIMHEWHOTO peanuzauu.
3aKkoH NPSAMOJIMHEHHOTO | pacmpocTpaHeHHe pacIpocTpaHeHus [Mo3HaBatenbHbIC:
pacnpocTpaHeHus CBeTa. | CBeTa; HaOMI0IaTh B CBeTa U OOBSCHEHUH | ONPEIesATh HOHSITHUS,
[TpumeHeHue sBICHUS nporuecce Pa3INYHbIX SBICHUIN HCIIOJIb30BaTh 3HAKOBO-
PSMOJIMHEWHOTO IKCIEPUMEHTATIBHON CHUMBOJIUUECKHE
pacnpocTpaHeHust CBeTa | JESITENbHOCTH; CpE/CTBa, B TOM YHUCIIE
Ha MpaKTHKE. CpaBHHBATb, MOJICTIH ¥ CXEMBI JUIsl
JlabopaTopHas pabota 0000111aTh 1 pelieHus 3aay.
Ne 12. «HabmroaeHue (hopMynHIpoBaTh KommyHuKaTHBHEIE:
PSMOJIMHEWHOTO BBIBOJIBI OpraHU30BbIBATH
pacnpocTpaHeHHs yueOHoe
CBeTay COTPYJHUYECTBO U
COBMECTHYIO
JIeSITEIIbHOCTB C
YUUTEIEM U
CBEPCTHUKA-MU;
paboTtath
WHAWBUIYAJIbHO U B
rpyIIe
23. | Orpaxenne SIBrieHME OTpasKeHUS CoopmupoBath 3namu: 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. Ymemsw: onuceiBaTh JEWCTBUA B 3HaHUH U Ha 3,5 B, uctounuk
padora Ne 13 CBETOBBIX JTy4ei. HayuunTb: SIBJICHUE OTPaKEHHs COOTBETCTBHH C MPaKTHYECKUX nUTa-HUA,
3epKkanbHOe U 3KCIIEPUMEHTAIBHO CBETA; CTPOUTH MIOCTaBJICHHOM 3a/1aueit YMEHHHI KOMILJIEKT
mddy3HOE oTpakeHne HCCIIEIOBATE ABJICHNE | OTPaKEHHBIE JTyUH W YCIIOBUSIMU €€ NPOBO/IOB, IIeJeBast
cBera. JlabopaTopHas OTpaXXEHUsI CBETA; cBeTa peanusaluu. auadparma,
pabora Ne 13. Ha0MoaaTh 1 Ilo3naBarenbHbIE: MOy UUJIHHIP,

«HBy‘ICHI/IC SIBJICHUA
OTpaXCHHUA CBETA»

HU3MEPSTH B IPOLIECCE
3KCH€pI/IMeHTaHLHOI71

OIPCACIIATDh IIOHATHA,
HCIIOJIB30BaTh 3HAKOBO-

IVIAHIOIET HAa
IJIOTHOM JIUCTE C
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC) Hcnom3osanue
YHuBepcanbpHble yueOHble aeiictBus (YVY /1) o0opynoBasus
Ne Tema OcHoBHOE IleneBas ycraHOBKa MertanpeaMeTHbIe
n/n coJiepKaHue ypoKa [IpeameTHbIe PE3YNbTATHL: JIHYHOCTHBIE
pe3yNbTaThl PETYISATHBHBIE, S —
KOMMYHHKATHBHBIE,
MO3HaBATENILHbIC
JIESTEIbHOCTH; CHUMBOJIUUECKHE KPYTOBBIM
CpaBHHBATb, CpPEACTBA, B TOM YHCIE TPaHCIIOPTUPOM
00001maTe 1 MOJCIN B CXEMBI IS
(hopmymupoBaThH peuieHus 3aaad.
BBIBOJIBI; KoMmMyHHKaTHBHBIE:
NPE/ICTaBISTh OpraHU30BBIBATH
pe3yIbTaThl ydaebHOe
n3MepeHuil B Bujie COTPYJHHIECTBO H
TalIMIl COBMECTHYIO
JIESITEIIHOCTB C
YUUTENNEM U
CBEpPCTHHUKA-MU;
paboraTh
WHIMBHIYAJIbHO U B
rpymre
24. | Tpenomnenune SIBneHune npenomIeHus Ccdopmuposatb 3namo. 3akoH [To3HaBarenbHbIE: CamocrosrtenbHOocTh B | OCBETHTEID €
cBeTa. cBeta. COOTHOLICHUS 3HaHMS O 3aKOHE HPEJIOMIICHHS CBETA. OTIPEJICTISITh TIOHSATHS, NpUOOpPETEHUH HOBBIX | MCTOYHHUKOM CBETa
JlaGopaTopHast MEXIy YIJIaMu NaJleHnst | MPEIOMIICHUS CBETa. Ymemuw: onuceiBaTh WCIIONIb30BaTh 3HAKOBO- | 3HAHUN U Ha 3,5 B, ucrounuk

pabota Ne 14

1 TIPEIIOMJICHHS.
OnTuyeckas IIIOTHOCTh
cpensl. [lepexon cBera
N3 CPEbl OITHICCKU
GoJiee TUIOTHOH B cpey
ONTUYECKU MCHEE

mwioTHy. JlabopaTopHast

pabota Ne 14,
«/3yuyenue siBIeHUS
MIPETIOMIICHUS CBETAY

HayunTs:
HCCIIeI0BaTh
3aKOHOMEPHOCTH,
KOTOPBIM
MOTIHNHSACTCS SIBIICHHUE
MIPEJIOMIICHUS CBETa
(cooTHOMIIEHNE YTIIOB
MajieHus 1
MPEJIOMIICHUS);
Ha0JIrOHaTh U
HU3MEpATH B IIpoIecce

SBJICHHE TIPEIOMIICHUS
CBETa; CTPOUTH
MIPEIOMIICHHBIE JIy4U
CBETa

CHMBOJIMYCCKHEC

IPaKTUYECKUX
YMEHUI cpeAcTBa, B
TOM YHCJIE MOZCIU U
CXEMBI JJIS PELICHUS
3ajau.
KoMMyHUKaTHUBHBIE:
OpraHU30BBIBATH
yueOHOe
COTPYIHHUYECTBO U
COBMECTHYIO
JIESATENBHOCTD C

NHUTaHMS1, KOMILJIEKT
IPOBOJIOB, LIeNeBas
madparma,
TIOTYLIMIIMHAD,
TUIAHIIET Ha
IJIOTHOM JIMCTE C
KPYT'OBBIM
TPaHCIIOPTUPOM
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero obpazosanus (B coorBeTcTBur ¢ @I'OC)

YHuBepcanbpHble yueOHble aeiictBus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yNbTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
SKCTIEPUMEHTAIBHOMN yUUTENIeM U
JIESTEIbHOCTH; CBEPCTHUKAMU;
CpaBHHBATb, paborath
00001maTe 1 WHIUBUAYATbHO U B
dhopMyaHpoBaTh TpyTIe
BBIBOJIBI;
MIPEJCTaBIATh
pe3yIbTaThl
HU3MEpEHUNl B BUJIE
Ta0IMI
25. | ®opmyna JMH3EL Dopmyra IUH3BI. HayuuTts: u3smMepsth Ymemsw: cobupats PerynarusHsle: CaMocToaTensHOCTh B | OCBETHUTENb C
YBenuueHne JIMH3GL. | YBEIWYeHHUE JINH3BI. ¢dokycHoe 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 00001maTh B
polLecce KC-
NepUMEHTaIbHON
JIeSITEIIbHOCTH;
MIPEICTaBIATh
pe3yabTaThl
U3MEpPEHuil B BUsie
TaOJIHIL;

oTIpeneniTh
BEJINYMHBI, BXOJISIIHE
B (OpMYITy THH3BI

MIPOBOUTD
HaOIFOICHUS
U300paXKeHUH,
HOJ'Iy‘-IaeMI)IX HpI/I
oMo J'II/IH3I)I;
00BIICHATE
MOJTyYeHHbIE
Pe3yIbTaTHI

COOTBETCTBHH C
IOCTaBJIEHHOM 3agauei
U YCIIOBUSIMU €€
peanuzamnuu.
KommyHHKaTHBHEIE:
OpTraHU30BBIBATDH
yaebHOe
COTPYIHUYECTBO U
COBMECTHYIO
JIeATEeIILHOCTD C
YUHUTEJIEM U
CBEPCTHUKAMHU;
paboraTh
VWHIVUBUIYATBHO U B
rpymnme

MPAKTUYECKUX
yMeHUi

MUTAHMSI, KOMIUIEKT
MIPOBOJIOB, TIEJICBAas
madparma, SKpaH
CTaJIbHOM,
HaIpaBJIsoNIas ¢
HU3MEPUTENBHON
IIKaJIOH,
coOuparorye JIMH3HI,
pacceuBaroias
JIMH3a, CIIaiT
«Mogenb nmpeameTa
B peiitepe
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9 kJace
[TmarnpyeMble pe3yIbTaThl OCBOCHHUS OCHOBHOH 00pa30BaTeIbHOM
IIPOrpaMMbI OCHOBHOTO 001iero oopasosanus (B coorsercTBrn ¢ PI'OC) Henomssosare
™ o0opynoBaHuUs
YuuBepcansHble yaeOHble neiicteus (YVY /)
Ne Tema OcHoOBHOE IeneBas ycraHOBKa MeranpeameTHbie
n/m coJeprKaHue ypoka ITpeameTHbIC Ppe3yNbTaThL: TIH9HOCTHBIC
Pe3yNbTATHI peryJIsTHBHBIE,
PE3yNBTATHI
KOMMYHHUKaTUBHEIE,
I03HABATENbHbIC
3aKOoHbI B3aUMOAEHCTBUS U JBIOKEHUS Tea (34 4.)

1 PaBHoyckopenHoe PaBHOyCKOpEeHHOE CdhopmupoBatpb 3HaTh: OINpeaeNeHe PerynarusHsie: PasBurue Mrarus
ABUKEHHUE. JBIDKEHHE. Y CKOPEHHE. 3HaHUS O PaBHOYCKOPEHHOTO YYUTBIBATh BBIICICHHBIE MO3HABATENBHOTO JIa00paTOPHBIi,
YckopeHnue. dopmyna 1 IPSMOJIMHEWHOM MIPSIMOJINHEHHOTO YUUTENEM OPUEHTHPBI HHTEpeca K PU3HuKe MeXaHHuYecKas

JlaGopaTopHas BBIUHCIICHUS YCKOPEHUSL. PaBHOYCKOPEHHOM JBIDKEHUS, YCKOPEHHS, JIeHcTBUS B HOBOM CKaMbsl, Opycok
padora Ne 1 Enunauie! yeckopeHus. JBUKEHUH, (u3HYEeCKUN CMBICIT yueOHOM MaTepualie B JepeBsIHHbI,
Yckopenue — YCKOPEHHH. €JMHUI] U3MEPEHUS COTPYAHUYECTBE C 3J1eKTPOHHBINH
BEKTOpHas (pU3nIecKas Hayuuts: YCKOPEHHS. yUUTENIeM. CeKyH/IOMep ¢
BennuuHa. Pacuét pacCYUTBLIBATDL YMeTh: IpUBOAUTH Ilo3HaBarenbHbIE: JaTYNKAMH,
CKOpOCTH YCKOpEHHE TeJla IpH TIPUMEPHI ONpeNeNnaTh MOHATHA, MArHUTOYNPABJIseM
PaBHOYCKOPEHHOTO PaBHOYCKOPEHHOM HIPSIMOJIMHEHHOTO HCTIONB30BaTh 3HAKOBO- ble TePKOHOBBIE
TIPSIMOJIMHEWHOTO MPSMOJIMHEHHOM PaBHOYCKOPEHHOTO CHMBOJIYECKHE AATYHKH
JIBHMKCHUSL. JIBIDKCHUH, JIBIDKCHUS; CPE/ICTBa, B TOM UYHCIIE ceKyHAOMepa
JlabopartopHas paboTa UCTIONB3YS OIIPEAEIATh MOYJIb U MOJIETIH ¥ CXEMBI JUIsl
Ne 1. «3yuyenue aHAINTHYECKUH 1 HarpasJIeHHEe BEKTOpa pelieHus 3aga4
PaBHOYCKOPEHHOTO rpaduIecKuit YCKOpEeHHs
MIPSIMOJINHEHHOTO METOBI; CTPOUTb,
JIBIDKEHUS» YUTaTh U
aHAJM3UPOBATh
rpadukn
3aBHCHMOCTH
CKOpPOCTH U
YCKOPEHUS OT
BpEMEHU
JlaGoparopHast OTHoILIEHHUE NyTeH, Hayuuts: uzmepars YMmeTs: onpenenars PerynarusHsie: CaMoCTOATENTBHOCTD B IMTarus
pabora Ne 2 MPOXOJUMBIX TEJIOM 3a YCKOpEHHE Tella IIpU yCKOpeHue IUTAHUPOBATH CBOU MIPUOOPETEHNH HOBBIX 71ab0paTOPHBIH,
MOCIE0BATENbHbIE ero PaBHOYCKOPEHHOTO JeicTBus B 3HaHUil U MeXaHu4ecKas
paBHBIE TPOMEXKYTKH PaBHOYCKOPEHHOM JIBIDKEHUSI TIPU COOTBETCTBUHU C MPAKTUYECKHUX CKaMbsl, OpycoK
BpeMeHu. JlaboparopHas HIPSIMOJIMHEWHOM MOMOIIY CEKYHAOMEpa | IOCTaBICHHOM 3a1aueit YMEHHI JIepEBSHHBIN,
pabora Ne 2. JBUKCHUH U TUHENKU; U YCIIOBHSIMHU €€ SJIEKTPOHHBII
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBeTcTBur ¢ PI'OC)

YHuBepcanbHble yueOHble neiicteus (YVY /1)

Hcnonp3oBanue
obopymoBaHUs

FOPU30HTAIILHOM
TUIOCKOCTH.
®poHTaNIbHAS

naboparopHas padora Ne
1. «3ydeHue nBUKEHHS
TeJIa MPHU JICHCTBUH CHITBI
TpeHus». OpoHTaIbHAs
naboparopnas padora Ne
2. «3y4eHune ABHKCHHUS
CBSI3aHHBIX TEJ»

JaBJICHUA; IPUMECHATD
TMOJYYCHHBIC 3HAHUA
K pCIICHUIO 3aJ1a4

OIPENENATh MOHATHS,
HCITOJIB30BaTh 3HAKOBO-
CHUMBOJIMYECKUE
CpeACTBa, B TOM YHCIIE
MOJICIIA U CXEMBI, IS
peleHus 3aaa4
HCIIOJIb30BaTh 3HAKOBO-
CHMBOJINYECKUE
CpeACTBa, B TOM UHCIie
MOJICITA Ml CXEMBI, JJIs
pelieHus 3aaa4y

Neo Tema OcHOBHOE IeneBas ycraHOBKa MeTanpeaMeTHbIe
n/m coJliepKaHue ypoka IIpenmeTHbIe pe3yIbTATHL: JIHYHOCTHBIE
PE3yabTATHI peryIsATHBHEIE, S —
KOMMYHHKATHBHBIC,
[TO3HaBaTE/IbHBIE
«ccnenoBanue 3aMKMCHIBATD peanu3aium. CEKyHIIOMEp C
PaBHOYCKOPEHHOTO TIOJTYICHHBIN KomMmyHHKaTUBHEIC: aTIMKaMHU,
MPSIMOJIMHEHHOTO pe3yabTaT B BHIE OpPTaHU30BHIBATH MarHUTOYIIPABIISIEMbI
TBUKEHUSY TaOIUIIE; yaeOHoe € TePKOHOBBIE
(dbopMynHpoBaTh COTPYAHUYECTBO U JIaTYUKH
BBIBOJI O BEIIOJHEHHOM COBMECTHYIO CeKyHI0MEpa
pabote u JIESTEIBLHOCTD C
aHAJTU3UPOBATh YAUTENeM U
TIOJTyICHHBIC CBEPCTHHKAMU;
pe3yIbTaTHI paboTath
WHIUBUYAJILHO U B
rpyrre
3. JBusKeHHE TeJa JBikeHMe Tena mpu Hayuwnrts: 3HaTh: ITOHATHE PerynarusHbre: CaMOCTOATEIILHOCTD B ®poHTaNEHAS
moj AeficTBHEM JICHCTBUU CHITBI TPEHHUS. HCCIE0BaTh PaBHOICHCTBYIOMICH VYUTHIBATH BBIJCIICHHBIE | MPHOOPETEHIH HOBBIX nmabopaTopHas
HECKOJIbLKHX CHJI. TopMO3HOM TTyTB. 3aBHCHMOCTD CHIIBI CHIIBI, CHITBI TPEHHUSL. YYUTENEM OPUESHTHPHI 3HAHUHA U paborta Ne 1
@DpoHTAJIbLHbIE JIBIKEHME CBSI3aHHBIX TPEHUS CKOJIBKCHHS | YMETh: peuiaTh 3a1a4u JIEUCTBHUS B HOBOM MPAKTUYEC "CKHIX «3yuenune
JlaGopaTopHbie TEJ B BEPTUKAIBHOM OT IUIOIIAJH CO- Ha JIBIDKEHUE Tema MO yueOHOM MaTepuaiie B YMEHHI JIBIDKCHUS TEJa pU
padoThI MIOCKOCTH. J[BIOKEHHE NPUKOCHOBCHHS TEJT U JIEACTBHEM COTPYAHUYECTBE C JIECTBUH CHIIBI
CBSI3aHHBIX TEII B CHUJIbI HOPMAJILHOT'O HECKOJBKHX CHJI YUHTEIIEM. TPEHU:
ITo3HaBarenbHbIE: JIepEBSHHBIN OPYCOK,

HabOp TPy30B,
MeXaHU4ecKast
CKaMb#,
JMHAMOMETD.
®poHTaneHas
nabopaTopHast

pabota Ne 2
«3y4uenune
JBIDKCHUS
CBSI3aHHBIX TEI»:
IITaTHB

71a00paTOPHBIH,
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanpHble yueOHble neiicteus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJep;KaHue ypoKa IIpenmeTHble Ppe3yIbTaTHI: THHOCTHbLE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
MEXaHNYecKas
CKaMbsi, Opycox
JIepPEBSIHHBIH,
3JICKTPOHHBINI
CeKyH/IoMep ¢
AATYUKAMH,
MArHUTOYNPABJIseM
ble TePKOHOBLIE
AATYUKH
CeKyH/AoMepa,
Ha0op TPY30B, OJIOK
HEIOJBUKHBIN, HUTh
Mexanunueckue Kojaebanus 1 BOIHbL 3BYK (16 1)
4. KonebarenpHoe KonebarenpHoe CdhopmupoBatb 3HaTh: OnpeeIcHHe PerynstuBHsie: CaMOCTOSTENBHOCTD B JemoHcTpanuu
newkenue. [lepuon | nBwkenne. KoneGanus 3HAHMSA O KoJIe0aTeNbHOTO YUUTHIBATh BBIACIEHHBIE | MPHOOPETEHUH HOBBIX «Konebanus
KosieOaHuH IIapHKa, TT0/[BEIICHHOTO KoJsie0aTenbHOM JIBHDKCHUSL, €TO YUUTEIIEM OPUEHTHPHI 3HaHUH U HUTSTHOTO MasiTHUKA
MasiTHHKa Ha HuTH. Konebanus JIBIDKEHUH U €T0 MIPUYHHBL, TapaMeTPHI JIEHCTBUS B HOBOM NPaKTHYECKUX 1 cBOOOTHEIE
MPY>KHHHOTO MasiTHHKA. XapaKTepPUCTHKAX. K0JIe0aTeIbHOTO yueOHOM MaTepHale B yMeHHH KoJieOaHMs Tpy3a Ha
XapaKTepUCTUKI Hayuutb: 00BSICHAT JIBIDKEHUSI, € IMHULIBI COTPYAHUYECTBE C HIPY>KUHE!
KO0JIe0aTeNbHOIO mporiecc KojeOaHm U3MEpPEHHs yUUTeNneM. KOMIIBIOTEP, JATYUK
JIBIDKEHUS: CMEIICHHE, MasiTHUKA; (U3MYECKUX BEIMYHH, ITo3HaBaTenbHEbIE: YCKOpEHHH,
aMIUTUTYAA, TIEPUOS, HCCIIeI0BaTh XapaKTepU3yIOIINX OTIpeNeNATh MOHATHA, MHTEPaKTHBHAS
4acTOTa KOJIeOaHuH. 3aBUCUMOCTb IIEpUOJA KonebaTensHoe UCTIONB30BaTh 3HAKOBO- JIOCKa MJIM 3KPaH C
EnuHALBI 9THX BETMYUH. | KOJIeOaHMH MasTHHUKA JIBIDKEHUE. CHMBOJIMYECKHE MIPOEKTOPOM LIS

CBsI3b 4aCTOTHI U
neproJia KoneOaHmin™.
MaTtemaTrueckuii
MasTHUK. [lepron
koJjebaHui
MaTeMaTHIeCKOTro U
MIPY>KUHHOT'O MasiTHUKOB

OT €r0 JJINHEBI U
AMIUTUTY/IbI
KoJIeOaHUI;
BBIYUCIIATE
BEJIMYMHEI,

XapaKTePU3YIOIIUE

Kosie0aTenbHOe
JIBHDKEHHE

YMeTh: onpenensith
MIEPUOJT ¥ YaCTOTY
KoJIe0aHui

Cpe€aCTBa, B TOM YHUCJIC
MOACIIN U CXEMBI JJIA
peuicHu 3aga4

JIEMOHCTpAIN
rpauKoB, MITATHB C
KperexoM, Habop
IIPY>KUH pa3HOi
JKECTKOCTH, HAOOp
rpy3oB o 100 r rpy3
C KPIOYKOM, JIETKAasl U
HE pacTshKUMast HUTh,
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[TnanupyemMsble pe3yabpTaThl OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON
IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanpHble yueOHble neiicteus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
pyneTka
5. | Marematnueckuii u Mexannueckue CdhopmupoBatsb 3HaTh: OlpeneneHme PerynarusHsre: CaMoCTOSATETFHOCTD B JemoHcTpanuu
NPY>KHHHBIH KoneOaHusI. 3HAHHSA O KoJIeOaTeIbHOTO YUUTHIBATh BHIACICHHBIC | MPHOOPETEHUH HOBBIX «Konebanus
MasiTHUKU KonebarenpHas KoJieOaTenbHOM JIBIDKEHUS; 4TO COO0M YUUTENIEM OPUEHTHUPHI 3HAHMH U HUTSHOTO MasTHUKA
cucrema. JIBIDKEHUH, MPEJCTaBISIIOT JIeHcTBUS B HOBOM NPaKTHYECKUX 1 cBOOOHEIE
MatemaTuueckui MAaTeMaTH4ECKOM U MaTeMaTU4eCKUH yueOHOM MaTepHale B YMEHUU KosieOaHMs Tpy3a Ha
MmasTHUK. Konebanus MIPYXKUHHOM MAasITHUK, IPYKHHHBINA COTPYAHUYECTBE C MIPYKUHE»: TaTIUK
MaTEeMaTHYECKOTO MasTHUKax. HayuuTb: | MasTHUK, CBOOOIHBIC yUUTENIeM. YCKOPEHHS, ITaTHB C
MasTHHKa. CBOOO/IHBIE | OOBSCHATH KOJNEOaHHs KosiebaHus, Ilo3HaBaTenbHbIE: Kpere:xoM, Habop
konebanus. CMeneHue u MasITHUKA; TapMOHNYECKHE OTIPEAETATh MTOHATHSA, Ipy30B, HUTh, HAOOp
aMIUTATYAa KOJIeOaHUH. aHAIN3UPOBATH KoseOaHus; co371aBaTh 0000IIEHNS, HpY>KUH
[Ipy>XUHHBII MasSTHUK. YCIIOBUS OIIpEAEIIeHHS yCTaHaBINBATh
KonebGanus npy>KMHHOTO BO3HHKHOBEHHS CMElIeHHs U aHaJIOTUU
MasITHHKA. CBOOOTHBIX AMITTHTY b
'apMoHMyeckue KoJieOaHuit KoJieOaHuil.
KosleOaHus MaTEeMaTHYECKOTO U YMeTh: 00BSICHIT
HpY>KHHHOTO YCTAQHOBJICHUS
MasiTHUKOB KostebaHui
MPY>KUHHOTO U
MaTeMaTHYECKOTr0
MasITHUKOB, IPUIHHY
3aTyXxaHHs KoJieOaHuH
JlaGopaTopnasi 3aBUCHMOCTD IIEpHOJA Hay4auTs: VMeTb: coOupaTh Perynsarusnsle: CaMoCTOATENBHOCTD B JlaGopaTopnasi
padora Ne 4 KoJieOaHuH UCCIIEI0BATh YCTaHOBKY 11O IUTAHUPOBATH CBOU MpUOOpETEeHNH HOBBIX | pabora «U3yuenue
MaTEeMaTHYECKOTO 3aBUCUMOCTb IIEpUOJIa | ONUCAHMIO; IPOBOAUTH JeicTBus B 3HaHUil U KOJIe0aHuii rpy3a
MasTHAKA OT JJIMHBI Koe0aHui MasTHUKA HaAOTIOACHUS COOTBETCTBHUH C MPaKTHIECKUX HA MPYKUHE»:
HWUTH, HE3aBUCUMOCTh OT €ro JUINHBI 1 KoJeOaHui; u3MepATh MIOCTaBJICHHOM 3a/1auei YMEHHHI KOMIIbLIOTEP,
OT aMIUTUTYAbI AMIUTUTY B MIEPHOJT ¥ 9aCTOTY U YCIIOBUSIMH €¢ AATYUK YCKOPeHus,
Kosie0aHu 1 MacChl KoJeOaHui; KoseOaHui peanu3amnuy. IITATHUB C
rpy3a. 3aBUCUMOCTh HCCIIEI0BATh MaTEeMaTHYECKOTO U ITo3HaBaTenbHbIE: Kpernes;xoM, Ha6op
neproa Koixeoanuit 3aBHCHUMOCTh MPY>KUHHOTO OCYIIECTBIISTh NMPYKMH pa3Hoi
NIPY>KUHHOTO neproia KonebaHui MAasiTHUKOB; ¢duKcanmio JKECTKOCTH, HAOOP
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

MOATOTOBKE CO-

ONIPEACIIATD IIOHATHA,

IIPOrpaMMbI OCHOBHOTO o01iero oopaszosanust (B coorsercTBrr ¢ PI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanpHble yueOHble neiicteus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yNbTaThl PETYISATHBHBIE, O —
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
MAasTHAKA OT )KECTKOCTH MIPY>KUHHOTO OOBSICHATH nHpOpManuu 00 rpy3oB o 100 T.
MIPY>KHHBI ¥ MacChl MasITHUKA MOTy4CHHBIE OKPYXKAIOIIEM MHUPE C JlabopaTtopHas
rpy3a 1 He3aBUCUMOCTh OT MaccChl Ipy3a u pe3yIbTaThl MOMOIIBIO pabora «3yueHue
OT aMIUIMTYAbI JKECTKOCTH UHCTPYMEHTOB KosieOaHui
KoseOaHui. NPY>KUHbI HUKT. HUTSHOTO
JlabopaTopHas pabota KoMMyHHKaTHBHBIE: MasiTHUKAa:
Ne 4. «3yuyenue OpraHU30BBIBATH KOMIIBIOTED, NaTYHUK
KosiebaHui yueOHOe YCKOPEHUs, Ipy3 C
MaTeMaTHYECKOTO COTPYJHUYECTBO KPIOYKOM, JICTKast 1
U TIPY>KUHHOTO 1 COBMECTHYIO HepacTsDKUMast
MasITHHUKOB) JeATELHOCTD C HHTB, pyJIeTKa
YaUTENEM
1 CBEPCTHUKAMU;
pabotath
HUHAWBUIYAIBHO
U B rpyIIe
7. 3Byk. McTouHNKH HcrouHuku 3ByKa. Cdopmuponatsb 3HaTh: HCTOYHUKOM PerynsatuBHsle: PasButune JdeMoHcTpanus
3ByKa YacroTa 3ByKOBBIX 3HAHUS O 3BYKE. 3BYKa SIBJISETCS TI000€ | YUYHUTHIBATH BBIJICIICHHBIE MO3HABATEIILHOTO «3ByKOBBIE
konebauunii. ["onocoBoit HayunTs: TEJI0, COBEpILAOIIee YUUTEIEM OPUEHTHPHI HHTEpeca K GU3HKe BOJIHBI»:
anmapar 4ejoBeKa aHAIN3UPOBAThH KoneGaHus ¢ JICWCTBHS B HOBOM KOMIIBIOTEP,
YCTPOWCTBO 4aCcTOTaMH 3BYKOBOTO yueOHOM MaTepHale B NMpHUCTaBKA-
TOJIOCOBOTO ammapara | IWana3oHa; AWara3oH COTPYTHUYIECTBE C ocuusiiorpad,
YeJIoBeKa; paboTaTh ¢ 4acTOT 3BYKOBBIX yUUTENEM. UHTEepPaKTUBHas
nHdopmanmeil npu KosieOaHuH ITo3HaBarenbHbIE:

NPOEKTOPOM LI

o0IeHus HCTIONB30BaTh 3HAKOBO- JAEMOHCTPALMH
CHMBOJINYECKHE rpaguKos,
CPEICTBa, B TOM YHCIIE 3BYKOBOI1
MOJEIH U CXEMBI IS reseparop,
pemieHus 3anad e AUHAMHUK

peanu3aLnyi. HHU3K0YaCTOTHBIH
Ha NOACTABKE,

A0CKa UWJIH 3KPaH ¢
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[TnanupyemMsble pe3yabpTaThl OCBOSHHUS OCHOBHOM 00pa30BaTEIbHON
IpOrpaMMbI OCHOBHOTO 00m1ero obpasosauust (B coorBercTBun ¢ GI'OC) Henomssosane
= o00opynoBaHuUs
YHuBepcanpHble yueOHble neiicteus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHble
n/n coJiepKaHue ypoKa IIpenmeTHble PE3yNbTAThL: JIHYHOCTHBIE
pe3yabTaThl PETYISATHBHBIE, O —
KOMMYHHUKATUBHBIE,
MIO03HABATEJIbHBIE
MHKpPodoH,
KaMepPTOH Ha
Pe30HATOPHOM
SIIAKE
OnekrpomaruutHoe moie (24 4.)
8. SBienue OmnsbiTel Papages. CdopmupoBatb 3HaTh: OIpe/eseHe PerynsatuBHsle: YOexaEHHOCTD B JdeMoHcTpanus
371eKTPOMATHUTHO SBnenne 3HAHHUA O SIBICHUU TIOHATHH: YUUTHIBATH BBIICICHHbIC BO3MOYKHOCTH «SBnenne
W HHIYKIUH. JJIEKTPOMAarHUTHON 3JEKTPOMATrHUTHOM 3JIEKTPOMarHUTHas YUUTENEM OPUEHTHPBI MO3HAHUS IPUPOBI 3J1eKTPOMATHUTHOI
MarHuTHBII UHIYKLUH. HHIYKITUH, WHITyKIus, JIEWCTBHSA B HOBOM HHAYKIHH»:
NOTOK WHIyKIMOHHBIN TOK. MarHUTHOM TIOTOKE. HUHAYKIVOHHBIH TOK; y4eOHOM MaTepHane B AATYUK
MarHuTHBIH MOTOK. Hayuuts: (hopMyITy MarHUTHOTO COTPYIAHUYECTBE C HATIPSIKEHN s,
EnnHunmna MarHuTHOTO aHATU3UPOBATH MOTOKa; YUUTENEM. COJICHOM,
noroka. I'eneparop SIBJICHUE (hyHIaMEeHTaJIbHBIE Ilo3HaBaTenbHbIE: NOCTOSIHHBI
MIOCTOSIHHOTO TOKa AIIEKTPOMArHUTHO (u3MYECKHE ONBITHI OIIPEETIATh MOHATHA, MO0JI0COBOM MArHUT,
UHAYKIIH; OOBACHIT Dapanes. co3/1aBaTh 00001IeHNS; TpyOka IIBX,
YCTPOMICTBO U YMeTh: 00BSICHIT IIOHUMATD Pa3InYusl KOMILIEKT
HPUHITAI ASHCTBHS SBJICHNE MEX]Ty UCXOHBIMU NPOBO/IOB
reHeparopa 3JIeKTPOMarHUTHOM (akTamMu ¥ TUTIOTE3aMH
MOCTOSTHHOTO TOKa WHTyKINY; JUIsl X OOBSICHEHNS,
OIIPEAEIATh TEOPETHYECKUMHU
HEHU3BECTHBIE MOJIEITISIMU |
BEJINYMHBL, BXOJSIIIINE | peaJbHBIMU 00bEeKTaMU
B opmMyiy
MarHUTHOT'O TOTOKA
9. IepemennsbIii ITepemennsrit CcopmupoBatb 3HaTh: OIpeaeNeHe PerynarusHsie: YOexaeHHOCTD B JemoHncTpanus
3J1eKTpHYecKHii AIIEKTPUUIECKHUNA TOK. 3HaHUS O MIEPEMEHHOTO YYUTHIBATh BBIJCIICHHbIC BO3MOKHOCTH «H3mepeHue
TOK [lepronmaeckue MepEMEHHOM AIIEKTPUIECKOTO TOKA; YAUTENEM OPUEHTHPHI TIO3HAHUS IPUPOIBI XapaKTepUCTHK
M3MEHEHHS CHJIB TOKA I | DJIEKTPUIECKOM TOKE. YCTPOHCTBO H JICHCTBUS B HOBOM nepeMeHHOro
HaNpsHKEHUS HayunTs: Habmronatsb MIPHHITAI JCHCTBUS y49e0HOM MaTepuae B TOKa»:
MIEPEMEHHOTO HOJy4eHue reHepaTopa COTPYZIHUYECTBE C ABYXKaHAJbHas
AIEKTPUIECKOTO TOKA. MIEPEMEHHOT0 TOKa MIEPEMEHHOT0 TOKa. YUUTeNIeM. NpPHUCTABKA-
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[Tnanupyemble pe3yiabTaThl OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM

Hcnons3oBanue
IIpOrpaMMBI OCHOBHOTO 001Iero oopasosanus (B coorBeTcTBur ¢ PI'OC)
= o00opynoBaHuUs
YHuBepcanpHble yueOHble neiicteus (YVY /1)
Ne Tema OcHoBHOE IleneBas ycraHOBKa MeTanpeamMeTHbIe
n/n coJep:KaHue OKa IIpenmeTHble €3yJIbTaThI:
P yp p pesy. JInuHOCTHBIE
pe3yabTaThl PETYISATHBHBIE,
pe3yIbTaTh
KOMMYHHKATHBHBIE,
MIO03HABATEJIbHBIE
I'padux 3aBUCHMOCTH IIPY BPALLEHUHU PAMKHU YMeTh: 00BACHITH ITo3HaBarenbHbIE: ocumiiorpad,
CHJIBI IEPEMEHHOTO TOKa B MarHWTHOM TIOJIE; YCTPOMCTBO U OTIPEAETATh MMOHATHA, 3BYKOBOM
oT BpeMeHu. YacToTta OIHCHIBATh TIPUHITUII 1eHCTBUA co3ziaBaTh 0000IIEHHS, reseparop, Haéop
MEePEMEHHOTO TOKa. YCTPOHCTBO H reHeparopa yCTaHaBIHUBaTh NPOBO/OB
AMIUTUTYTHOE U NIPUHLIUI JEHCTBUS IEPEMEHHOTr0 TOKa aHaJIOTHH

JIEHCTBYIOIIEE 3HAUYCHUS
CHJIBI TOKa U
HarpsHKeHUs *.
I'enepaTop nepeMeHHOT0
TOKa

reHeparopa
MIEPEMEHHOT0 TOKa
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