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1L.IIOACHUTEJIBHAS 3AIIMCKA

1.1 Pa6o4as nporpamma y4e6HOro Kypca o ¢usnke 11 8 Knacca cocraBieHa Ha OCHOBe @enepantbHOrO roCyIapCTBEHHOTO
001e06pa30BaTeNbHOrO CTaHAaPTa OCHOBHOTO OOIIEro 00pasoBaHus, IIPHMEPHOI 06pa30BaTENLHOI IIPOrpaMMEI OCHOBHOT'O OOILEro

00pa30BaHus O MpeaMeTy GH3MKA COCTABIEHA HA OCHOBE aBTOPCKOH mporpammsl A.B. Iepsimkuna, H.B. @unonosud, E.M. I'yTHHK
«IIporpamMma ocHOBHOro 061Iero 06pa3oBanus. Ousmka. 8 Knacey, lpoda, 2018r.

1.2 AKTyaJbHOCTDb COAepKaHUS AAHHOTO Kypca

AKTYalbHOCTb M3y4eHHs! QU3MKU 06YCIIOBIIEHA TeM, YTO 5TO BAKHbIH 3Tall Kypca OCHOBHOTO 0011ero 06pa3oBaHus [0 NAHHOMY
IIpEeIMETY.

3HAYMMOCTh Kypca ONpeeNseTcs TeM, YTo OH SBISeTCs 6a30ii AT U3y4eHUS 00LIKMX (QU3MYECKHX 3aKOHOMEPHOCTEI, 3aKOHOB,
TEOpHUil Ha 3Talle OCHOBHOIO 00IIEro o6pa3oBaHUs B IIKOTE H NPECTaBIAET, TaKUM 00pa3oM, coOOM OIHO W3 GA30BBIX 3BEHBLEB B
CUCTEME HENPEPHIBHOIO (U3UKO-MAaTEMATHYECKOTO U CCTECTBEHHOHAYYHOTO O0pa30BaHUS U SBISETCS OCHOBOM JUIS IOCIIEAYFOLIEH
YPOBHEBOH U NPODUIBHOM A hepeHnuanuy.

JlaHHasi IporpamMMa CofeiiCTBYeT COXPaHEHHIO ¢IHHOTO 00pa3oBaTeNbHOrO MPOCTPAHCTBA H (GopMupoBaHHIO CHCTEMBI 3HAHUI,
YMEHHUH, CIIOCOOOB /e TeNEHOCTH, BOCIUTAHMIO ITHMHA3HCTOB, Pa3BUBACT [103HABATEIIbHBIE HHTEPECH 00YYaIOIIMXCS.

1.3 3apaum u cneguduka Kypcea
®opmuposanue VY] (YHUBEPCATBHBIX yIeOHBIX JIEHCTBH)
JIM4HOCTHBIE pe3ybTaThI:

* BocnuTanue pocCHiiCKON TIpaKIaHCKOM HMICHTHYHOCTH: [IATPHOTH3MA, yBaXeHUs K (OTedecTBy, OCO3HAHUS BKIaja
OTCYECTBEHHBIX YIEHBIX B Pa3BUTHE MUPOBOM HAYKH;

® OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, FOTOBHOCTD H CIIOCOGHOCTE O0y4YaroImHUXCsl K CaMOPa3BUTHIO U CaM000Opa30BaHHIO Ha
OCHOBE MOTHBALUU K O0YYEHHIO U TI03HAHUIO;

e Oco3HaHHBIH BBIOOP M MOCTPOEHHE NAlbHEHIIeH WHIMBUyaJIbHOM TPAeKTOPHH 0Opa3oBaHHs Ha Oase OPHUEHTUPOBKH B MUpE
npodpeccuii U MpodecCHOHANBHBIX NPEANOYTEHNH ¢ Y4€TOM YCTOMYMBEIX IO3HABATEIBHBIX VHTEPECOB, a TAKXX€ Ha OCHOBE
(GopMUpPOBaHHSs YBAXKUTETFHOTO OTHOLICHHS K TPYAY, Pa3sBUTUC ONBITA y4aCTHsI B COUMANBHO 3HAYUMOM TPYIE;

® VYO0exXIEeHHOCTh B BO3MOKHOCTH MTO3HAHUS NPUPOJIBI, OTHOIICHHE K U3KKE KAK 3JIEMEHTY 06IIeYeIOBeYecKOil KYJIBTYPBI,

¢ (CaMOCTOATENEHOCTD B TPHOOPETEHHH HOBBIX 3HAHHN 1 NPaKTUYECKUX YMEHHUI;

® MOTI/IBaHI’Iﬂ 06p330B3T€JIBHOI’I ACATEIBbHOCTH LIKOJIBHUKOB Ha OCHOBE JII/I‘{HOCTHO—OpI/IeHTHPOBaHHOFO rnoaxona,



IIpeamerHble pesyabraTh::

1.

2.

el

,HOHKMQTB%MBI&FPHGHﬁLMﬁ. (JPYIJMHCCKOC SBJICHUE, (I)I/ISH‘ICCKI/II)'I 3aKOH, B3aI/IMOI[eI‘/’ICTBI/Ie, SJIEKTpHUYECKOE I10JIE, MAarHUTHOE moJie,

[TonnMmaTe CMBICJI (I)I/IBI/I‘-ICCKI/IX BEJIMYUH: BHYTpPEHHSA SHEpPrusi, TEMIIEpaTypa, KOJIUYECTBO TCIUIOTHI, BIIAXKHOCTH BO3oyXa,

SJIEKTPUUECKUH 3apsana, cuiia SJIEKTPUYECKOI'O TOKa, SJIEKTPHUYECKOE HaripspKeHue, SJIEKTPHUYECKOE COIIPOTHUBJICHHE, pa60Ta Hu
MOIITHOCTH QJIEKTPHYECKOI' O TOKa, (i)OK}’CHOC pacCTosiHuEe JINH3FEI;

KpHCTaJIlIM3al Ko, S3JIEKTpU3aLHIO, B3aUMOEHCTBYE SJICKTPHUYECKUX 3apsI0B, B3aUMOJEHCTBUE Mar HHUTOB, ICHCTBHUE Mar HUTHOTO
ITIOJIs1 Ha MPOBOAHUK C TOKOM, TE€IIJIOBOE JIeHCTBUE TOKa, OTpa)xeHue, IIpE€IOMIIEHHE CBETAQ,

I/ICHOJ'IB3OBaTB ¢H3qucxne HpI/I60pI>I M UBMEPUTEIIbHEBIE HMHCTPYMEHTHI JJI U3MEpPEHUs (bH?:H‘-IeCI(I/IX BCIIMYUH: TEMIIEpATypPhI
BIIQ&JKHOCTH BO3ayXa, CHIIBI TOKa, HAIpsDKEeHUs, COIIPOTUBIIEHUS, pa6OTI>I U MOIIHOCTHU SJIEKTPHUYIECKOIO TOKa,
Hpe,I[CTaBJISITI) PE3yIbTaThI H3Mep€HHﬁ C IIOMOIIBXO Ta6JII/III, Fpa(bI/IKOB U BBISIBJISITH HA 3TOW OCHOBE SMIIUPHUYECKUE 3aBUCUMOCTH

TEMIIEpaTypPHI OCTBIBarOIIEN BOZbI OT BPEMEHMU, CHIIBI TOKA OT HalpspDKeHUs Ha Y4acCTKe Lernu, yriia OTpa>k€Husl OT yriia nmageHus, yria
[IPEIOMIIEHHS OT yrijia nmaaeHus,

Bripaxxats pesynbraThn U3MEPEHHUH U PaCYeTOB B €AHHUIIAX MexnyHapoanoit cucremer (Cm);
IIpuBonuTE IpMMeEpE! mpakTHYeCKOro UCTIONIb30BaHUS QU3UIECKUX 3HAHUE O TCIITIOBBIX, SJIEKTPHYECKUX, MATHUTHBIX U CBETOBEIX



MeTtanpeaMeTHbIe pe3yJbTaThi:

MeranpeaMeTHBIMU pe3ynbTaTaMu o0yueHus: GU3MKe B OCHOBHOM IIIKOJIE SIBISTFOTCS

OBJIAACHUEC HAaBbIKaMH CaMOCTOSITCIIBHOI'O HpHO6pCTCHH§I HOBBIX 3HaHI/If;I, OopraHu3anyu yqeGHoffI ACATCIIBbHOCTH, IOCTAHOBKH ueneﬁ,

TUTAHUPOBAHKUS, CAMOKOHTPOJISI M OLICHKHU PE3yJIbTATOB CBOEH JEATENLHOCTH, YMEHUSMH NIPEIBUIETh BO3MOXKHEIE PE3YJILTAThl CBOUX
JIeCTBUI;

IIOHUMAaHHEC pa3nnqm‘/’1 MEXAY UCXOJHBIMHU (baKTaMI/I U THIIOTEC3aMHU OJIs1 UX O6’I>SICHCHI/I${, TCOPETUICCKUMHU MOIECIIAMHU U pealIbHbIMH
06’I>CKTaMI/I, OBJIaICHUE YHUBEPCAJIbHBIMHA y‘{C6HBIMI/I JNEUCTBUSIMU Ha I[IpUMeEpax ruroTe3 Ayl OOBSICHEHHS U3BECTHBIX (I)aKTOB Hu
3KCHCpHM€HT2UIBHOI’I ITPOBEPKHU BBIABHUI'AaCMBIX T'MIIOTE3, paBPaGOTKI/I TEOPETUICCKUX MoJieTie IIpOLECCOB UIIH HBHCHHﬁ;

(opmupOBanye yMEHHH BOCTPUHUMATD, TlepepabaThIBaTh U NPEXbSBIATE HHYOPMALIHMIO B CIIOBECHOI, 06Pa3HOM, CHMBOIHYECKOM
popmax, aHanu3UpOBaTh U NepepabaTHIBaTh MONYYCHHYIO HH()OPMAIIMIO B COOTBETCTBHH C IIOCTABICHHBIMH 3a1a9aMH, BBIIEIATh
OCHOBHOE COJIepXKaHHe NPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI HA IIOCTABIICHHBIE BOIPOCHI U M3J1araTh €ro;

HpI/IO6peTeHI/IC OIIbITa CaAaMOCTOSTECIIPHOI'O ITOUCKA, aHAJIU3a U 0T60pa I/IH(I)OpMaLII/II/I C UCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB U HOBBIX
I/IH(l)OpMaL[I/IOHHBIX TEXHOJIOTHH JJIs PCUICHMS IMO3HABATCIIBHBIX 3a/1a4,

Pa3BUTHE MOHOJIOTMYECKON U TUATIOTMIECKON PEYH, YMEHHMS BBIPAXKaTh CBOM MBICIH M CIOCOOHOCTH BBICTYLIMBATH COOECENHHKA,
IIOHUMATh €r0 TOYKY 3PEHMsI, IPU3HABATh IPaBO JPYroro YejoBeKa Ha HHOE MHEHHE,

OCBOCHUE IIPUEMOB JICCTBUM B HCCTAaHAAPTHBIX CUTyallUsAX, OBJIAICHUEC 3BPUCTUYECKUMU METOJaMHU peuICHUA HpO6JIeM;

¢popmupoBanvie ymeHHH paboTaTh B IpyIIe C BHINONHEHUEM Pa3IMYHbIX COLMATBHBIX POJeif, IPeICTaBIsTh U OTCTAUBATH CBOM B3TJISIbI
1 yOeX/IeHUs1, BECTH JUCKYCCHIO.



1.4 MeTtoasl, popMbl pelieHHsI NOCTABJEHHBIX 32424

3agaum oOy4yeHusn:

® HAYy4YUTb UCIIOJb30BATh PA3JINYHBIEC €CTECTBEHHOHAYYHbI€ METOBI (HaGJIIOI[eHI/Ie, HU3MEPEHUEC, SKCIICPUMCEHT, MOHCJII/IpOBaHI/Ie)
AJIs1 ITIO3HaHUWS OKPYXXKaromero Mupa,

® C(l)OpMI/IpOBaTB YMEHUA pa3jiniaTb (1)aKTI:~I, I'ANOTE3bI, IPUINHBI, CJICACTBUS, TOKA3aTEIbCTBA, 3aKOHHI, TEOPUH;

° 06qu/ITB AACKBAaTHBIM cnocobam peHICHU TEOPETUICCKUX U SKCIEPUMEHTAJIBHEIX 3a/1a4;

® IPUOOPECTH OIBIT BHIABHKEHHUS THIIOTE3 ISl OOBSICHEHHS H3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIBHOM IPOBEPKH BBIABUTAEMBIX
THUIIOTE3;

® OBJIAJIETH MOHOJIOTMYECKON U TUATIOTMYE€CKON PEYbo;

® Pa3BUTh CIIOCOOHOCTU MOHUMATh TOYKY 3pEHHs cobeceIHMKa U IIPU3HABATh IIpaBO Ha HHOE MHEHUE;

® Hay4YMTh UCIIOTB30BATh PA3IMYHBIX HCTOYHUKOB MH(OPMALUH IS PELICHHUS II03HABATENBHBIX M KOMMYHUKATHBHBIX 33/1a4.

® OBJIAJIETh HABBIKAMM KOHTPOJIS U OLICHKH CBOEH NEATENbHOCTH, yMEHUEM NPEABUAETh BO3MOXHBIE PE3YJILTATE CBOUX
NEeHCTBUM:

® C(i)OpMI/IpOBaTb YMCHHUEC HpaBHHBHOﬁ OpraHusainmu y‘-I@6HOfI ACATCIIPHOCTH: IIOCTAHOBKH LEJIM, IIJIAHUPOBAHMUSI, OIIpEACIICHUSA
OIITUMAJIBHOI'O COOTHOLICHUS EJIH U CPEACTB.

IHeau oOyuyeHus:

® OCBOCHME 3HAHHH O MEXaHMYECKUX, TEIUIOBbIX, 3JIEKTPOMarHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIMIMHAX, XapaKTEPH3YIOIIHUX
3TH SBJICHMS; 3aKOHAX, KOTOPBIM OHU NOJYUHSIOTCS; METOAaX HAy4HOIo INO3HAHUS HPUPOIBI U 4 (GOpMHMpOBaHHE HA 3TOM OCHOBE
NpeACTaBleHul 0 QU3NIECKON KapTHHE MUPA;

® OBJIa/icHHE YMEHHSIMH [IPOBOJHMTH HaONIOJeHUs NPUPONHEIX SBICHHUM, ONMKMCHIBATH U 000OINATH pe3yIbTaThl HAOIIONCHHIA,
MCIIOIb30BaTh MPOCTHIC U3MEPUTENBHbIC NIPUOOPHI 17 M3ydeHHs QM3MYECKUX SIBJICHUIA; PEICTaBIATh Pe3yNbTaThl HaGMIONeHUH Wi
M3MEPEHHH C MOMOIIBIO TaONHLI, IPaQUKOB ¥ BBISBIIATH Ha 3TOH OCHOBE SMITUPHYECKUE 3aBUCUMOCTH; PUMEHSATH TONTydeHHBIC 3HAHUS
IJ1sl 00BACHEHMST Pa3HOOOPa3HbIX NPUPOIHBIX SIBJICHHUM U MPOLECCOB, IPUHIUIOB IEHCTBUS BAKHEMIINX TEXHUYECKHX YCTPOMCTB, IJIs
peleHus: GU3NIEeCKUX 3a/1adg;

¢ pa3sBHTHE INO3HABATEJbHBIX HHTEPECOB, HHTEIUIEKTYalIbHBIX M TBOPYECKHUX CIOCOOHOCTEM, CaMOCTOSTEIHLHOCTH B

HpI/IO6peTeHI/II/I HOBBIX 3HaHUM IIpru  pelI€HUH (I)I/I3I/II{eCKI/IX 3alad M BBIIIOJTHEHUU OSKCIIECPUMEHTAJIbHBIX HUCCIIEIOBAaHUN C
HCIIOJIb30BaAaHUEM PIH(bOpMaIII/IOHHBIX TCXHOHOFHﬁ;

® BOCIIUTAHHE y6e)KI[eHHOCTI/I B BO3MOJXHOCTHU IIO3HAHHS IIPUPOABI, B HCO6XOI[I/IMOCTI/I Pa3yMHOI'O HCIIOJIb30BAaHM JOCTYOKCHHUM
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HAyK¥ M TEXHOJOTWM ISl JAIBHEHINEro Pa3sBUTHs YENOBEYECKOro OOLISCTBA, YBAKEHHs K TBOPUAM HAyKW M TCXHUKH; OTHOIICHHS K
du3rKe Kak K SJIEMEHTY 00IIe4eI0BEYeCKON KyIbTYPBI;

S o mpHMeHeHHE HAHMI W eHUH IS | : OM XK it obecie4eHus
6e30MacHOCTH CBOEH XKU3HH, PALOHAILHOTO IPHPOIOIONE30BaHUS M OXPaHbl OKPYKAFOLIEH CpeIbl.

O61was XapaKTepUcTHKa yueGHoro nponecca (popmMbl U TEXHOJOrHH 00y4eHHs], BH/IbI YPOKOB)

®opMBbI B METOJbI, IPHMEHsieMbIe NPU 00y YeHHH:
®opMbl OpraHU3aliy y4eOHOro npouecca sBIseTcs ypoK.

TexHo10ruu NpUMeHsieMble PH 00yYeHHH:
B npouecce 00pa3oBaTeNbHON NEATENBHOCTH UCTIONB3YIOTCS Pa3IMYHbIE NEIArOrI€CKUe TEXHONOTHH:
TeXHONOrHS IPOSKTHOM NeSTENbHOCTH, TEXHONOTHs THYHOCTHO-OPUEHTUPOBAHHOTO 00YYEHHS , COBPEMEHHbIE
MHGOPMALMOHHbIE TEXHONOTHH (paboTa ¢ HHTEPAKTUBHOM 0CKOH, HHTEPHET-PECYPCaMH, STIEKTPOHHBIMU PUIIOKEHUAMH,
MyJIBTHMEIMHHBIMY MaTepHallaMH), HETPAIUIIHOHHBIE HOPMBI OPraHU3aLMH YPOKOB (YpoK-KOH(pepeHLHs], YPOK

B3aUMOOOYUEHHs, YPOK-KOHKYPC, yPOK- SKCKYPCHS H JIP.),TEXHOJNOTHsI UTPOBOIO 00Y4YeHHMsI, KOJUIEKTHBHAs CHCTEMA o0ydeHus,
MHPOPMAIMOHHO-KOMMYHUKALIHOHHBIE TEXHOJIOTHH, SBPUCTHYECKAs TEXHOJIOTHS.

@opMbI KOHTPOJIs1 3HAHUI, yMEHHUil, HABBIKOB:
HabmoieHue; Oecesia; GPOHTATLHBIN ONPOC; TECTUPOBAHNE; OMPOC B Iapax; KOHTPOJbHAs paboTa, MPAaKTHKYM.

1.5 Coaeprxanue u 00beM Kypca

JarHas nporpamma ucnonbsyercst s YMK Ilepeimxuna A. B, I'yrauk E. M., yTBep)IeHHOTrO ®DenepanbHBIM NEPEYHEM
yueOHuKoB. Jljisi M3ydeHUs Kypca PEKOMEHIyeTCs KIACCHO-ypO4Has CHCTeMa C HCIOJb30BaHWEM pasiMIHbIX TEXHONOTUH, (GopMm,
METO/IOB 00y4EeHHMS.

JUist OpraHM3aliy KOJUIEKTUBHBIX U MHIMBU/yTbHBIX HAGTIONSHUN QU3MYECKUX SBICHHH U TPOLECCOB, H3MEPEHUS bu3ngecKux
BeIMYMH W YCTAHOBJNEHHS 3aKOHOB, MOATBEPXKICHUSA TEOPETHYECKMX BHIBOLOB HEOOXOJMMEI CHCTEMAaTH4ecKas MOCTaHOBKA
JEEMOHCTPAIMOHHBIX OMBITOB YYUTENEM, BHIIONHEHHE JTab0paTOpHBIX paboT yJalMHUC.

PaGouyasi MporpaMMa KOHKDETH3UPYeT COIEep)KaHHe MNpeIMETHBIX TeM 00pa3oBaTeNbHOro CTaHIapTa, AAeT PAaCHpEACNCHHE
y4eOHBIX YacoB IO pasfienaM Kypca, MOCIeOBATeIbHOCT M3Y4YEHHS pa3[ernoB GU3UKH C Y4YETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSi3€H, JIOTUKH y4eGHOro mporecca, BO3PACTHBIX OCOOCHHOCTEH yYalluXCs, ONpeenseT MUHHMAJIBHBIN Habop
JI€MOHCTPALMOHHBIX OIBITOB, TA0OPaTOPHBIX PaboT, KaJeHAAPHO-TEeMAaTHIECKOE IIIAaHUPOBaHKe Kypca.

Kypc ¢u3suku B mporpamMme OCHOBHOIO o6uiero obpa3oBaHUs CTPYKTYpPUPYETCS Ha OCHOBE pAaCCMOTPCHMA PasIHIHBIX dbopMm
JIBIKCHUSI MaTepUM B MOPS/IKE MX ycloxkHeHus. Ousrka B OCHOBHOHU IIKOJIE M3Y4aeTCs Ha yPOBHE pacCMOTPCHHUS SBJICHHUSA MPUPOIBL,
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3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3UKHM U IPUMEHEHUEM 3THX 3aKOHOB B TEXHHUKE U MTOBCEIHEBHOM XU3HM.
3y4yenue QU3KMKU Ha CTYTIEHH OCHOBHOTI'O 00IIero 06pa3oBaHus HANPaBICHO Ha JOCTHKEHHE CIIEYIOIIMX LIEeTICH:
v/ OCBOGHHE 3HAHHMM O MEXaHWYEeCKHMX SBICHHUSX, BEIMIHHAX, XapaKTePU3YIOLIMX 3TH SIBJICHMS, 3aKOHAaX, KOTOPHEIM OHH

TIOMIMHSIOTCS, METOZAX HAYYHOTrO IO3HAHUsA NMPHUPOABI U (QOPMUPOBAHME HA 3TOH OCHOBE NPEACTABIEHHN O (U3MUECKOH KapTHHE
MHpa;

v’ OBJaJieHMe yMEHHMsIMH NPOBOJUTH HAGMIONEHHs NPUPOJHBIX SBICHUMN, ONUCHIBAT M 0GOOIIATH pe3ybTaThl HaOMIOAEHUH,
MCIIONIb30BaTh MPOCThIE U3MEPUTEIIBHEIC IPHOOPBI ISl U3YYEeHHS (PU3MUECKUX SBIICHWM, NPEACTABIATh Pe3yIbTaThl HAONIONCHUN WK
M3MEPEHHUH C TOMOLIBIO TAOMHLI, IPAQUKOB M BBISBIATH HA 3TOH OCHOBE SMIMPHYECKHE 3aKOHOMEPHOCTH, IPUMEHSTH IIOJTyYE€HHbIE

3HAHWS IJs1 OOBSICHEHMs DPasHOOOPa3sHBIX NPUPONHBIX SIBJIEHHHM M NPOLECCOB, NMPUHLMIOB ACHCTBUS BAKHEHIINX TEXHHIECKHX
YCTPOMCTB, [Jisl pelieHus QU3NIECKUX 3a/1a4;

v’ pasBUTHME TO3HABATENBHBIX WHTEPECOB, HMHTEIUIEKTYaIbHBIX H TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSTEIbHOCTH B
MPHOOPETEHWH HOBBIX 3HAHMM, NPH pelleHMHM (GU3MYECKHX 3ajad M BHIIOJHEHHH OJKCIEPUMEHTAIBHBIX MCCIEIOBAHUH C
HCIIOJIb30BaHKEM HH(POPMAIIMOHHBIX TEXHOJIOIHIA;

v’ BOCTIMTaHHE yGEXIEHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHOB IIPHUPOIBL, B HEOGXOMMMOCTH pa3yMHOI'O HCIOJIb30BaHUs
AIOCTHKEHUH HAyKM M TEXHOJOIHH IS JaJlbHEHINEro pa3sBUTHA YENOBEYECKOro OOWIECTBA, YBaXKEHHsS K TBOPLAM HAYKH M TEXHHUKH,
OTHOLIEHHMS K QU3UKE KaK K 3JIEMEHTY OOILEeYeIOBEYECKON KYIbTYPHI;

v’ WCTIOJIb30BaHME MOTYYECHHBIX 3HAHHMI M YMEHMH IS pelleHHs NPaKTHYECKUX 3a1ad MOBCEIHEBHOMN KHU3HHU, obecrieyeHus
0e30MacHOCTH CBOEH XM3HH, PAlIHOHABHOTO HCIOTB30BAHUS M OXPAHbl OKPYKAIOIIEH Cpe/bl.

OBLIAAl XAPAKTEPHCTHKA ITPE/IMETA.

PusyKa Kak Hayka O Haubosiee OOUIMX 3aKOHaX IPUPOJBI, BBICTYIas B KAaueCTBe YJ4eGHOrO MpeaMeTa B IIKOJIE, BHOCHUT
CYLUECTBEHHBIH BKJIa1 B CHCTeMy 3HaHHii 06 OKkpykatouem mupe. OHa PacKpHIBA€T PONb HAYKH B SKOHOMHYECKOM M KyJIHTYPHOM
Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (GOPMHUPOBAHMIO COBPEMEHHOIO HAy4HOTO MHPOBO33peHHs. s peleHys 3a1a4 GoOpMUpPOBaHHUS
OCHOB HayYHOI0 MMPOBO33DEHHs], PA3BUTHA HHTEIUICKTYalIbHBIX CIIOCOOHOCTEH 1 MO3HABATENIBHBIX HHTEPECOB MIKOILHUKOB B IIPOLIECCE
M3y4eHHs QU3MKH OCHOBHOE BHUMAHHE Cle/lyeT Y/eNsTh He Iepefade CyMMBl TOTOBBIX 3HAHMH, a 3HAKOMCTBY C METOIAMH Hay4HOT'O
TO3HAHWS OKPYXKAIOWIETO MHUpa, NOCTAHOBKE MPOOJIeM, TPEOYIOIUX OT YJaIIMXCs CAMOCTOSATENBHOM e TeNFHOCTH MO MX Pa3pelleHHUIO.
IlomyepkHeM, 4YTO O3HAKOMIIEHHE WIKOJBHUKOB C METOJaMH HAYYHOIO IO3HAHWS MpeINONaraeTcs MPOBONUTD IpA U3Yy4YEHUHU BCeX
pa3/iennoB Kypca QU3NKH, a He TOJIBKO IPH U3Y4eHUH CTIeNMabHOro paszena «Pusnka 0 GU3MIeCKre METOb! U3y YeHHS IIPUPOABDY.

I'ymanuTapHOE 3Ha4eHHe U3KMKH KaK COCTABHOM 4acTH OOIIEro oGpa30BaHMs COCTOMT B TOM, YTO OHA BOOPYXKAET IIKOMbHUKA
Hay4YHBIM METOJIOM IO3HAHHSI, O3BOJISIOIIMM I0Jly4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYKAFOIIEM MHPE.

3HaHHe QU3UIECKHUX 3aKOHOB HEOOXOMMO JUISL H3y4CHHUs XUMUM, GUOJIOTHH, (PU3UIECKO reorpadum, rexHonoruu, ObX.

MECTO IIPEJMETA BYYEFHOM IIJIAHE.

CornacHo OasucHOMy y4eGHOMY IJlaHy Ha M3ydeHHe (U3MKH B 06beMe 00S3aTETHHOTO MHHHMYyMA COJIEP)KaHUsI OCHOBHBIX
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OOpa30BaTEIIbHBIX NPOIrPaMM OTBOJAMTCS Z 4 B HEAEIIO (08 9aCoB 3a roxu).

B comepxanuu KajeHJapHO-TEMaTUYECKOrO IUIAHMPOBAHMS IIPEAINOIAraeTcs peanu3oBaTh KOMIIETEHTHOCTHBIM, JIMYHOCTHO-
OPHUEHTUPOBAHHBIN, JIeATEIILHOCTHBIA MOAXOIEI

Hacrosiiuii kaneH1apHO-TeMaTHIEeCKUi TIaH yIUTHIBACT HANPABICHHOCTh KJacca B KOTOPOM GYIeT OCYIECTBISTCS YIeOHbIH
npoliecc.

CornacHo neiicTByomEeMy B JHlee y4eO6HOMY IUIaHy U C Y4eTOM HANpaBIeHHOCTH KIacca, KaleHIapHO-TeMAaTHYeCKUH ILIaH
NpeayCMaTpUBaeT ClIeAyIOLUI BapHaHT OpraHU3aliy poliecca 00yueH s :

. B 8 KJlacce IpeAroaraeTcs: ooydeHue B 00beMe 2 4acos;

Ha ocHoBaHWM mIpMMepHBIX mporpamm Muno6pHayku P®, comepxaumx TpeGoBaHMS K MHHHMAJIFHOMY OOBEMY COXEpIKAHHS
00pa3soBaHusl 10 QU3KKe U C YYETOM HANPABIEHHOCTH PEaNTH3yOTCs IPOrPaMMBI 6a30BOTO YPOBHEIA.

. Ha ocHoBanwu mnpumepHsix mnporpamMvm MunoOpHayku P®, comepkamux TpeGoBaHHS K MHHHAMAIEHOMY OOBEMY
cozlepxaHusi oOpasoBaHusl MO (U3WKE U C y4eTOM HAIpPaBIEHHOCTH PeaTu3yIOTCS IporpamMmsl 6azoBoro B Hacrosmmem KTII
npeanosaraercs odydeHue B 00péMe 68 Jacos.

C yderoMm ypoBHEBOH cHeNMUKH KIIAaCCOB BBICTPOSHA CHCTEMa y4eOHBIX 3aHATHI (YPOKOB), CIIPOCKTHPOBAHBI LENH, 3a/auH,
OXXMJIaeMble Pe3yNIbTaThl 00y4eHus (IIaHUpy€eMBIe PE3yTIbTaTH), UTO NMPEACTABIEHO B CXeMAaTHIECKOH hopMe HUXKe.

OcHoBO#i Lenenonaranus sBiseTCs OOHOBIEHHE TPeOOBaHWIl K YPOBHIO MOJTOTOBKM BBITYyCKHHKOB B CHCTEME €CTECTBEHHO-
HayYHOTr0 O0pa30BaHMs, OTPaXKAIOLIee BAKHEHIIYI0 OCOOEHHOCTh IE/Jarorud4ecKodl KOHIENIMHM TOCyIapCTBEHHOrO CTaHIapTa —
MEPEXOoN OT CYMMBI «IPEIMETHBIX DPe3yJlbTaToB» (TO €CTh OOpa3oBaTENBbHBIX PE3yJIbTATOB, JOCTUTAaEMBIX B pPaMKaX OTAENbHBIX
Y4EOHBIX NPEAMETOB) K MEXIPEIMETHBIM M HHTETPATHBHBIM pesyibratam. Takue pes3ylnbTaThl IPEeICTABISIOT COGON 0GOOIEHHbIE
CIIOCOOBI IESATENBHOCTH, KOTOpBIE OTPAKAIOT CHEUH(HKYy HEe OTAENbHBIX TNpEIMETOB, a CTyIeHell ofmiero oOpasoBaHus. B
rOCYAapCTBEHHOM CTaHAapTe OHM 3a(UMKCHPOBaHBI KaK OOIIMe y4eOHble yMEHHMs, HABHIKA M CIOCOOBI YeTOBEUeCKOM NesTebHOCTH,
4TO MpEeANoiaraeT NOBBIIICHHOS BHUMAH)E K Pa3BUTHIO MEXIIPEIMETHBIX CBsi3ell Kypca (DU3MKH.

Junakrudeckass MOzenb OOy4YeHHs W MeJarorMyeckKhe CPEACTBa OTPaKAIOT MOJEPHM3ALMIO OCHOB y4eGHOTO Mmpolecca, HX
NICPEOPUEHTAMIO HA TOCTHXXEHME KOHKPETHBIX Pe3yJbTAaTOB B BHJE CHOPMUPOBAHHBIX YMEHHM W HABBIKOB YYalIUXCs, 0OOOIIEHHBIX
CII0CO00B fiesiTebHOCTH. POPMUPOBaHKE NENOCTHBIX MPEICTABICHMM 0 GU3MYecKol KapTHHe MHpa GyIeT OCYIIECTBISTHCS B XOIE
TBOPYECKOU JEATENBHOCTH YYaIUXCsl HA OCHOBE JIMYHOCTHOTO OCMBICIICHHSI (DM3UYECKUX MPOLECCOB M sBIeHHH. Oco60e BHUMaHHE
YAENAETCs N03HABATENbHOM aKTUBHOCTH YYallUXCsl, KX MOTUBHPOBAHHOCTH K CaMOCTOSATENBHOM y4eOHOM paboTte. DTo Mpeamonaraer
BCe DoJiee MIMPOKOE MCIIONB30BaHNUE HETPATUIMOHHEIX OPM YPOKOB, B TOM YHCJle METONHUKHM JETOBBIX U PONEBBIX HIP, IPOOIEMHBIX
JVMCKYCCUH, MEXIIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB MO3TOBOTO IITYpMa H T.1.



2. Conep:kaHue TeM y4eOHOro Kypca

TenyoBbie siBJaeHus (26 4)

Tennosoe msuxenue. TemnoBoe paBHoBecue. Temneparypa. BHyTpeHHnss sHeprus. Pabora u Temonepenaya. TermnonpoBoaHOCT.
Koupekuus. Manydenue. KonuuecTBo TeIUOTHL. YJelbHas TEIUIOEMKOCThb. PacdeT KomMuecTBa TEMJIOTHI NPH TeriooOMeHe. 3aKOH
COXpaHeHHMs W TPEBPAIleHHs] SHEePIHH B MEXaHWYECKMX M TEIUIOBBIX Mpoleccax. IliaBneHne 1 OTBEpAEBaHNE KPUCTAUIMYCCKUX TEI.
V nenpHas TemioTa miaBneHus. Micnapenue 1 KoHACHCaIusl.

Kunenue. BiraxHocTs Bo3ayxa. YienbHas TemoTa napoodbpazopanus. OObsCHEHHE M3MEHEHUs arperaTHOro COCTOSHMS BELIECTBA Ha
OCHOBE MOJIEKYIISIPHO- KHHETHYeCKUX NpexacTaBieHuil. [IpeoOpa3oBaHue 3HEPrMM B TEIUIOBBIX MallWHaX. JIpUrarenk BHYTPCHHETO
cropanus. [Taposast Typouna. KIIJI Teriosoro

JBUTATENSL. DKOJIOrHYECKHE MPOOIIeMBbl UCIIO0JIB30BaHuUs TETUIOBBIX MAILIKH.

®POHTAJILHBIE IABOPATOPHBIE PABOTBI
1. CpaBHEHHE KOJIMYECTB TEIUIOTHI IPH CMEIMBAHWH BOJIBI Pa3HOU TeMIIepaTyphl.
2. 3smepenue yenbHON TeMI0EMKOCTH TBEPJOro Tela.
3. i3MepeHue BIaXXHOCTH BO3yXa.

DaekTpudeckue sisjieHus (29 4)

Onextpusauusi Tel. JlBa poaa JJIEKTPUYECKHX 3aps/ioB. BsauMoelicTBue 3apsDKEHHBIX Tesl. IIpOBOJHUKH, HHIJICKTPUKH H
THOJIyIPOBOJHUKH. DJIEKTPUYECKOe ToJie. 3aKOH COXpaHeHUs dJIEKTPUIECKOro 3apsna. JlenMMOCTh 3JIEKTPUYECKOrO 3apsaa. DJIEKTPOH.
CtpoeHue aTtoMa. DIEeKTPUUECKUH ToK. JIeHcTBHE 3JIEKTPUIECKOrO MO HA 3JIeKTPUIECKUE 3apsbl. VICTOYHUKH TOKA. DNeKTpruyecKas
nenb. Cuia Toka. DIEKTpUYEeCcKOoe HanpshKeHue. DJIEKTPHYECKOE COPOTHBIICHHE. 3akon Oma s yuactka uenu. I[locienoBarenbHoe U
napajuIebHOe COeJMHEeHNe MPOBOAHUKOB. PaboTa 1 MOIHOCTH 3/1€KTPHIECKOro TOKA. 3akon Jxoyns—IJlenna. Konnencarop. [IpaBuna
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' Ge30MacHOCTH IPU paboTe ¢ HIEKTPONPHOOPaMH.

K

®POHTAJILHBIE JIJABOPATOPHBIE PABOTBI
4. C60pKa SMEKTPUIECKOHN ey ¥ H3MEpEHNe CHJIBI TOKA B €€ pa3IMYHbIX y4acTKax.
5. I3Mepenue HanpshKeHWs Ha pasIMYHbIX ydacTKax HIIEKTPUUECKON LIETH.
6. PerynupoBaHue CHIbl TOKa PEOCTaTOM.

7. VIamepeH#e COMPOTUBIICH)s POBOIHMKA NPY MOMOILH aMIIEpMETPa Y BOJIbTMETPA.

8. iaMepeHne MOLIHOCTH W paboThl TOKA B HIIEKTPUYECKOM JIaMIIe.

3JICKT[!OM3FH“THBIC siBJICHMU !5 9)

OmnsIT Dpcrena. MarauTaoe noJie. MarHuTHOE 1oJie NpsiMOro ToKa. MarsuTHOE I10JI€ KaTylIKH C TOKOM.

[TocTOSIHHbIE MArHUThl. MarHUTHOE I10Jie MOCTOSHHBIX MarHuTOB. MaruuTHoe noyie 3emiind. B3ammozencTBue MarHuToOB. JleiicTBUE

MATFHUTHOTO TIOJIS HA TIPOBOHUK € TOKOM. DJIEKTPUYECKHH JBUraTEb.
®POHTAJIbHBIE JIABOPATOPHBIE PABOTDI

9. C6opKa dJIeKTpOMarHuTa 1 MCbITaHhe €ro JEeUCTBHUS.

10. W3ytdeHue 2JIEKTPUUECKOro ABUraTelis OCTOAHHOIO TOKa (Ha Mozenu).

CpeToBbIe siBJaeHus (6 4)

McTouyHUMKU CBETA. HpﬂMOHHHeﬁHOC paCHpOCTpaHeHI/Ie cBeTa. BuaumMoe JBUXXEHUE CBETUIL. OTpameHue CBETAa.

3aKkoH OTpaXeHHU CBETaA.

[Tiockoe 3epkaio. Ilpenomienne cBeTa. 3akon mpenomsienus cera. JInH3bl. POKYCHOE pacCTOSHUE JIMH3BL. Orntyuueckasi cujia JIMH3bL.

U306paskensl, 1aBaeMble JIMH30H. a3 kak onTudeckas cucrema. OnTH4ecKue mpruoopsI.

®POHTAJIbHAS IABOPATOPHAS PABOTA
11. [ToayueHue H300paKeHus TPU NOMOLLH JINH3bI.

Pe3zepB (24)
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Ne n/m Ha3zBanue Koa U3 uux:
pa3neJa, -BO nabopa KOHTP 3a4eT
TEeMBbI yac TOPHBI OJIbH
OB e, bie
NpaKkTH
YyecKHe
1 TenjoBbie 26 3 2 1
SIBJICHHSI
2 yekTpHYe 27 5 2 1
CKHe
fIBJICHHS
3 OyekTpoma S 2 1 0
rHUTHBIE
SIBJICHHSA
4 CBeToOBbBIE 10 1 1 1
SIBJICHHS
HUTOTIO: 68 12 6 4
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. KonTponbhast pabora 1o teme « TerioBble sSBICHUAD) N
KoHTponbHas paboTa 1o TeMe «ArperarHple COCTOSHHUS BEIECTBAY

KouTtponbHas pabota o TeMaM «IeKTpuuecKuii ToK. HanpsokeHuey, «Conpotusnenue. CoeuHeHre TPOBOJHUKOB

KonTponsHas pabora 1o remam «PaboTa ¥ MOIHOCTB 3JIEKTPUIECKOro TOKa, «3axon Jxoyns—IJlenua», «Konnencarop»
KoHTposnbHas paboTa 1o TeMe «DIEKTPOMArHUTHBIE SBICHUSD

KOHTpOJIBHaSI pa60Ta 10 TeMe «3aKOHBI OTpaXXC€HHUA U NNPEJIOMIICHUA CBETa»
3ayeT 1o TeMe « T ernyioBbie SIBICHUD)

3adgeT 1o TeMe ((9HCKTpI/I"IeCKI/I€ SIBJICHUS» 3a4eT MO TeME «CBeTOBBIC SIBIICHUA»

o

0 N oL R W

3.TpeGoBaHusi K YPOBHIO OAr0TOBKH y4aluxcs, o0y4Jarnuxcs no JaHHO#W mporpamme

CdopMyupoBaHHbIE LiENH PEATH3YIOTCS YePe3 NOCTUKCHUES 006pa30BaTENbHBIX Pe3yNbTaTOB. JTH pe3yJIbTaThl CTPYKTYPHPOBAHEI
110 KITIOUEBBIM 3a1a9aM 00IIero 0Gpa3oBaHs, OTPAKAIOIMM HHIMBUIyalbHbIE, OOIIECTBEHHBIE 1 FOCY 1apCTBEHHBIC OTPeOHOCTH.

HpeIlMeTHI:IMI/I pe3yiabTaTaMu N3Yy4YCHUsI Kypca (bHSHKH 8 KI1acca SIBISAIOTCA:

IIOHUMAHHUE U CIIOCOOHOCTH OOBSICHATH (bl/I3H‘-IeCKI/Ie SIBJICHUS . KOHBEKLY, U3JIYyUYCHUE, TEIJIONPOBOAHOCTD, U3MCHCHHUC BHyTpeﬁHeﬁ SHEPruu
Tejla B pe3yJbTaTe Teruionepeaadu M pa60TI>I BHEIIHUX CHJI, HCIIAPEHUC (KOHIIeHcaI_II/ISI) U IUIABJICHHUC (OTBep)IeBaHI/Ie) BCIICCTBA,
OXJIAXKJICHUE YKUAKOCTHU NMPpU UCIIapCHUH, KOHJIEHCAlMs, KUIIEHUEe, BhIIIaACHUE POCHI

YMEHHUE HU3MEPATh. TeMueparypy, KOJIMYECTBO TEIUIOTHI, YJCJIbHYI0 TEINIOCMKOCTH BEIIECTBA, YACIBHYIO TEIIOTY IJ1aBJICHUA BEHICCTBA,
yaeiabHasn TEeIJIOTY Hapoo6pa3013aHu5{, BJIQXKHOCTH BO3yXa

BJIaICHUE DKCIECPUMCHTAJIbHBIMH METOJaMM HCCIEeNO0BAaHUA 3aBUCUMOCTU OTHOCHUTEJILHOM BIIAXKHOCTH BO3yXa OT HaBJICHUA BOJAHOIO Mmapa,

cofepxKalerocs B BO3QyX€ IIpU HaHHOﬁ TeMIeparype U HaBJICHUSA HACBIIIIEHHOTI'O BOJSHOI'O Iapa: OnpeciCHUs leeHbHOﬁ TCILUIOEMKOCTH
BeIICCTBa

IIOHMaHHE NPUHIUIIOB HeﬁCTBI/ISI KOHJJ€HCAIlMOHHOI'0 ¥ BOJIOCHOI'O TUT'POMETPOB IICUXPOMETPA, ABUTATCIIA BHYTPEHHEIr0 CropaHus, H&pOBOﬁ

Typ6PIHI>I C KOTOpBIMH YEJIOBEK IMIOCTOSSHHO BCTPEYACTCs B HOBCCHHCBHOﬁ JKU3HHU, U croco0oB obecrieueHust 0e30MacHOCTH Ipd  UXx
HCIIOJIb30BaHHUU

ODOHUMAHMNE CMBICJIa 3aKOHa COXpPaHEHUS U NIpeBpaliCHUsl SHEPTHMU B MEXaHUUYECKMX U TEIUIOBBIX IIpoleccax U YMCHHC IPpUMEHATh €0 Ha
12



Dpﬂ KTHUKEC

OBJIAACHUC pa3HOO6pa3HI)IMI/I croco0aMM  BBHITIOJIHEHUS pacd€ToB A HaAXOXIACHUS yﬂeHbHOﬁ TEIUIOEMKOCTH, KOJIMYCCTBA TCIHOTHI,
HCO6XOL[I/IMOFO JUIs1 Harp€BaHUs TEJla UKW BBIACISEMOI'O UM IIPpHU OXJIAXXKIACHUH, YL[CHBHOﬁ TECIUIOTHI CropaHus, yﬂeﬂbHOﬁ TCIJIOTHI IUIABI®EHMA,
BJIAJKHOCTH BO31yXa, yﬂCJ’IBHOﬁ TCIIIOThI Hapoo6pa30BaHpm U KOHACHCAIWH, KHI[ TEIIJIOBOI'0 JABHIarejisi B COOTBETCTBHH C YCIOBHAMMU
IOCTAaBJIEHHOM 3a/1a4¥ HAa OCHOBAaHWHU UCIIOJIE30BAHUS 3aKOHOB (1)I’I3I/IKI/I

yMeHHe MCIONb30BaTh MOJyYEHHBIE 3HAHWS, YMEHHS M HABbIKA B IIOBCEIHEBHOW JKM3HH, SKONOTWM, OBITY, OXpaHe OKpYXAlOIleH Cpebl,
TEXHUKE 0€30IIaCHOCTH.

NOHUMAaHUE M CIOCOOHOCTH OOBACHATH (DHU3MUYECKHEe SIBICHUS: 3JIEKTpU3alMs Tell, HarpeBaHWe IPOBOAHMKOB 3JIEKTPHYCCKUM TOKOM,
SNIEKTPUYECKHI TOK B METAJUIAX, JIEKTPUYECKHE SIBIECHHS B MIO3UIIMK CTPOEHHMs aTOMa, IEHCTBHUS JIEKTPHYECKOTO TOKA

yMEHUE U3MEPSTH CHITY 3JIEKTPHYECKOTO TOKA, JIEKTPUIECKOe HaNpsDKEHUE, SIIEKTPUIECKHM 3apsijl, JIEKTPHIECKOe CONPOTUBICHUE
BJIaJIeHUE DKCIIEPUMEHTAIBHBIME METOJaMU HCCIIEJOBaHHs 3aBHCHMOCTH CHJIBI TOKa Ha YYaCTKe LENH OT JJCKTPUYECKOro HaNpsReHUs,
3NIEKTPUYECKOTO COMPOTHUBIICHHUS IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAM IONEPEYHOr0 CEYEHMs M MaTepuaa

[IOHMMAaHHe CMBICTIA 3aKOHA COXPaHEHUS ANEKTPUUECKOrOo 3apsiia, 3akoHa OMa Juist ydacTka Lend. 3akona JDkoyns-Jlenna

TIOHMMaHHWe TNPMHLUNA AEHCTBUsS OJEKTPOCKONA, 3SJIEKTPOMETpa, TalbBaHAYECKOTO OJJIeMEeHTa, aKKyMyJsaTopa, (oHapuKa, peocrara,
KOHJICHCATOPa, JIAMITbl HaKaJIMBaHKsl, C KOTOPHIMH YEJOBEK CTAIKMBAETCS B [IOBCEIHEBHON JKU3HH, M CIIOCOOOB obecreyeHus 6e30nackocTy
IIPH MX UCTIONB30BAaHUU

BIIaJICHUE Pa3IMYHBIMK CIIOCOOAMH BBITIOJHEHUS PACYETOB I HAXOX/EHHs CUIIbI TOKA, HANPSOHKEHUS, CONPOTHUBIICHHUS NIPY NapajlieIbioM U
[OCJIEOBATEIFHOM COEIMHEHUH IPOBOHUKOB, yAEITHHOTO COMPOTUBIICHUS pa0OTHl U MOLIHOCTH 3JIEKTPUYECKOr0 TOKA, KOJIMIECTBA TENHOTEI,
BBI/IEJISIEMOT'O IIPOBOIHUKOM C TOKOM, €MKOCTH KOHIEHCATOPa, pabOThI 3JIEKTPUYECKOrO IOJIs KOH/IEHCAaTOpa, SHEPTUHU KOHAEHCAaTopa

yMeHHe MCIIOJIb30BaTh MOJyYEHHbIe 3HAHHWS, YMEHHs W HABBIKM B MOBCCIHEBHOH JKM3HHM, 3KONOTMH, OBITY, OXpaHe OKpYXaloLleH cpesl,
TeXHHUKe 0€30I1aCHOCTH.

MOHMMAaHUE ¥ CIOCOOHOCTH OOBICHATH (HU3WYECKHE SBJICHHS: HAMarHWYeHHOCTh JKejle3a M CTalld, B3aWMOJICHCTBHE MAarHMTOB,
B3aMMO/IEHCTBHE IPOBOJHMKA C TOKOM U MarHUTHOM CTPEINKH, ACHCTBAE MAarHUTHOI'O MOJIS HA MPOBOJAHUK C TOKOM

BJIaJICHHE DKCIIEPUMEHTAIBHBIMU METO/IaMH UCCII€IOBAaHMSl 3aBUCMMOCTH MarHUTHOIO IEHCTBHS KAaTYIIKK OT CHJIBI TOKA B LIETH

yYMEHHE HCIONb30BaTh MOJyUYeHHbIE 3HAHWS, YMCHHs M HaBBIKM B NOBCEJHEBHOH JKM3HM, 3KOJOTHHM, OBITY, OXpaHE OKDYXKAIOIeH Cpelbl,
TEXHUKE 0€30IMaCHOCTH.

TOHUMaHHE M CIIOCOOHOCTH OOBACHATH (U3MYECKUE SBICHMS: NPSIMOJHMHEHHOE paclpOCTPaHEHUS CBETa, 00pa30oBaHKWE TEHHM U MOJYTCHH,
OTpaKCHHE U MPEIOMIICHHE CBETa

yMEHHE U3MEPSTh (POKYCHOE pacCTOsHUE cOOUparolieil IMH3bI, ONTHYECKYIO CUILY JIMH3BI

BJIaJIcHUE SKCIIEPUMEHTAIBHBIME METOIAMH UCCIIeIOBaHUS 3aBUCMOCTHU M300pakeHHMsl OT PacIlONOXKEHHMsl JIAMIThl Ha Pa3JIMYHbIX PACCTOSHUSIX
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OT JIMH3BI, yIJia OTpaXXEHUA OT yrJia mageHust CBeTa Ha 3€pKaIo

[MOHMMaHUue CMBbIC]Ia OCHOBHBIX (bl/ISI/I‘IeCKI/IX 3aKOHOB U YMEHHEC NpUMEHATH MX Ha IIPAKTHUKE: 3aKOH OTPaXEHUA un

HpﬂMOJIPIHCﬁHOFO pacnpocrpaHeHI/m CBETa

pa3nuanB (1)01(}’0 JIUH3BL, MHHAMBIN (bOKyc 151 (bOI(YCHOC paCCTOSIHI/Ie JIUH3BI, ONITHYCCKYIO CUILy JIMH3bI U OIITUYECKYIO

~

1 PacCerBarOLLyO JTMH3BL, W300paKeHNUs, 1aBaCMbIe cobuparolleil 1 paccenBaromeH JTUH30H

yMeHHe HCIONB30BaTh TIOJydeHHBIE 3HAHUS, YMEHUSI U
TexXHHuKe 0e30IaCHOCTH.

peJ'IOMJIeHI/ISI CBE€TAa, 3aKOH

OCBb JIMH3bI, co61/Ipa10my10

HaBBIKH B HOBCCI[HCBHOﬁ )KU3HH, 3KOJIOTUH, 6])ITy, OXpaHe oxpyncalomeifl cpeanl ,
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OIIEHKA YCTHBIX OTBETOB OBYHAIIUXCs1 O ®U3UKE

fics MOKa3bIBA€T BEpHOE MOHMMaHue (PU3UYECKOM CYIIHOCTH pacCMaTpUBACMBbIX
SBJICHMH ¥ 32KOHOMEPHOCTEH, 3aKOHOB ¥ TEOPHH, IaeT TOYHOE ONpENIENCHUC 1 HCTOJIKOBAHNE OCHOBHBIX MIOHSATU}H, 3aKOHOB, TEOPHH, a
TaxoKe MPaBUIBHOE OlpesieNieHre PU3NICCKUX BETMIUH, X ¢IMHHIL 1 CrI0cOGOB U3MEPEHHs ; IPABIIBHO BBINOJHACT YSPTEKH, CXEMBI U
rpauKy; CTPOMT OTBET IO COOCTBEHHOMY ILIaHY, CONPOBOXIACT pacckas HOBLIMU pUMepaMH, YMeeT [PYMEHHTh 3HaHHs B HOBOM
CHTYAaL{H PU BBIIOIHEHUH TIPAKTHYECKUX 3a/IaHUH; MOXKET YCTaHOBUTDL CBA3E MENKILY {3y4aeMbIM U paHee M3y4eHHBIM MaTe€pUalioM
1o Kypcy (QU3HKH, a TAKKE C MAaTePUATIOM, YCBOCHHBIM IPH M3y4CHUH JPYTHX PEAMETOB.
Ounenka «4»- eciid OTBET yYEHHKa Y/JOBICTBOPACT OCHOBHBIM TpeGOBaHUsSM K OTBETy Ha OLEHKY «5», HO JaH 0e3 UCIOIb30BaHU
cOBCTBEHHOTO MUIaHA, HOBBIX IPUMEPOB, Ge3 NPHMEHeHHs 3HAH!A B HOBOM CUTYallWH, 6e3 UCIONIb30BaHMs CBs3el ¢ paHee U3y4CHHBIM
MaTepralioM ¥ MaTepHaioM, YCBOCHHBIM IIPH U3YYEHWH APYTHX IPEJMETOB; eCilHh y4aIuiics JOMyCTAI OJHY OIMOKY WM HE Ooiee
JBYX HEIOUETOB ¥ MOXKET UX MCIIPABUTH CAMOCTOSTEIIBHO HIIH C HEeOOIBIIONH TOMOIIBIO YUUTEIS.
Ouenka «3» CTaBuTCs, €CIM YYalWics MpPaBWIGHO IOHMMACT QU3MYeCKyI0 CYIIHOCTh PacCMaTPHBACMBbIX SBIICHUHA U
3aKOHOMEPHOCTEW, HO B OTBETE HMEIOTCS OT/AENBHBIC mpoGensl B yYCBOGHHH BOIPOCOB Kypca (GH3MKH, HE NPENATCTBYIOIHE
JanbHeHlIeMy YCBOGHMIO MPOTPaMMHOTO MaTepuala; yMEeT NPUMCHSTH MOJyHdeHHbIE SHAHMS IIpH pellleHuH MPOCTHIX 3ama4 C
HCIIOJIb30BaHHeM TOTOBBIX (OPMYJ, HO 3aTPyAHSETCs NPH PEIICHUH 3a/at, TpeOyIolmuX MPeodpa3oBaHuss HEKOTOPBIX dbopmy;
JOTyCTHN He Gonee OHOM TPyOOH OLIMOKK M JBYX He04STOB, He GoJee OxHOM rpy6oil U oaHOM HerpyOoH OMKMOKH, He Oonee ABYX-
TpéX HerpyOBIX OMMOOK, ONHOH Herpy6oii OIMOKY ¥ TPEX HENOYETOB; IOIYCTHII YETHIPE MK IIATh HEJOYETOB.
Ouenka «2» CTABUTCS, €CIM yYaliiicsi He OBNa/ie]l OCHOBHBIMU 3HAHUSAMY U yMCHUAMHU B COOTBETCTBUM C TpeGOBaHUAMM [TPOrPaMMBI
¥ IOIyCTHJI GoJible OMUOOK ¥ HEOUCTOB, €M HEOoOXO0JUMO JIJIsl OLIEHKH «3».
Ouenka «l» CTABUTCS B TOM CIy4ae, eCili yYeHUK He MOXKET OTBETUTh HY Ha OJUH M3 IIOCTaB/ICHHBIX BOIPOCOB.
OIIEHKA MMCbMEHHBIX KOHTPOJIbHbIX PABOT
OuenKa «5» CTaBUTCS 33 PaboTy, BHIIOJIHEHHYIO NOTHOCTBIO 0e3 OLIKHOOK ¥ HEJIOYETOB.
Ouenka «4» CTaBUTCS 3a paboTy, BHIIONHEHHYIO MOJHOCTBIO, HO NP HAIMYUU B Heil He Goliee OHOM Herpyboil OIMOKM ¥ OIXHOIO
Heno4eTa, He 6ojiee TPEX Hel0YETOB.
Ouenka «3» CTaBUTCS, €CIIY YYEHHUK NMPABUIBHO BBIITOJHUII HE MCHEE 2/3 Bceii paboTHI WM JOIYCTHI He Goliee 0HOH rpy0oii omuoKu
¥ JIByX HEIOYETOB, He Goee ONHOM rpy6oii 1 oHOH Herpyboii onmoOKy, He Goree TPEX HerpyObIX OIM60K, OTHOM HerpyOoi omuOKy U
TPEX HeJI0YETOB, IPH HANMYMH YETHIPEX-IATH HEJ0YETOB.
Onenka «2» CTAaBUTCS, €CIIA YKUCIIO OIIMOOK ¥ HEJOYCTOB MPEBBICHIIO HOPMY IS OLCHKH «3» WA [PaBUIBHO BHIIIONHEHO MeHee 2/3
Bceil paboTHI.
Onenka «1» CTaBUTCS, €CIIM YYCHUK COBCEM HE BBIITOIHMII HU OJHOTO 33/aHHA.
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OLIEHKA MPAKTUYECKHUX PABOT
Onenka «5» CTaBUTCS, €ClIi yJalluiics BBHINOIHSET paboTy B MOJHOM o0beMe ¢ cOoOMIoIeHNEM HEOOXOAMMON IOCIIeI0OBATEIIbBHOCTH

3 eT HeoOXoaMMoe 000pyJOBaHUE; BCE ONBITHI MPOBOAUT B
YCIIOBUSIX M PEXHMaX, 00€CTIeYnBAIOIMX MOTYYEH)E IPABUILHBIX PE3YIBTATOB 1 BBIBOJIOB; cOOIIIOaeT TpeOOBaHus MPABUIl TEXHUKH
0e30MacHOCTH; NPABUIBHO M aKKypaTHO BBINOJIHAET BCE 3alllCH, TaGIHIBI, PUCYHKH, YePTEXHU, TpaQuKy; MPaBUILHO BBIMOIHACT
aHaJIU3 IOTPEITHOCTEMN.

OueHka «4» CTaBUTCS, €CIIY BBIIIOJTHEHbI TpeGOBaHUS K OLEHKE «5», HO OBUIO JOIMYINEHO IBa-TPU HeI04eTa, He boree OJIHOH HerpyOoii
OIIMOKH U OJHOIO HEI0YETA.

Ounenka «3» CTaBUTCs, €ClI paboTa BBINOIHEHA HE IIOJIHOCTBIO, HO 00beM BBIITOJIHEHHOM YAaCTHU TAaKOB, YTO MO3BOJISET IOJyYHATH
IIPaBHJIBHBIN Pe3yNbTAT U BHIBOM; €CIIU B XOJI€ IPOBE/ICHIA OIBITA U M3MepeHs ObLTH JOIYIIEHbI OIIMOKH.

Ounenka «2» CTaBUTCS, €CIT paboTa BBIIIOJIHEHA HE IIOJIHOCTBIO, 1 00BEM BBIIIOJIHEHHOM YacTH padOThI HE MO3BOJISET CEIATh
TIPaBHJIBHBIX BBIBOJIOB; €CIIH OIBITHI, M3MEPEHHSI, BEITHCIICHHS, Ha0JIIOIEHUS TPOU3BOAMIUCEH HENIPABUIIBHO.

Ouenka «1» CTaBUTCs, €CIIU YyJallUICsi COBCEM HE BBITTOIHHII paborty.

Bo Bcex ciIy4asix OleHKAa CHHIKAETCsl, eCJIH yUeHHK He €00.J11012J1 NPABUJIA TEXHHKH 0€30IacHOCTH.

NEPEYEHB OIINBOK
I'pyb6sie owubku
He3snaHue onpeie/ieHrii OCHOBHBIX TOHSTHIA, 3aKOHOB, PABHJI, OCHOBHBIX MOJIOKEHUH TeoprH, GopMyII, OOIIENPUHATHIX CHMBOJIOB
0603HaueHHsT PU3MIECKUX BEIUIHMH, CAUHHUL U3SMEPEHHUS.
Heymenve BBIISIUTL B OTBETE INIaBHOE.
HeymeHue TIPUMEHATH 3HAHUS [Tl PELICHNs 337124 U 00bsicHeHUS] PU3NUECKUX SBICHUMH.
HeyMeHve YUTATh ¥ CTPOMTH rPaQUKU U MPUHIMITAANBHBIC CXEMBL.
HeyMeHue IOATOTOBUTH K paboTe YCTAHOBKY I nabopaTopHOe 060pyA0BaHIE, IPOBECTH OIBIT, HEOOXOUMBIE pacueThl, WK
MCIIONIb30BATh IIOJIyYEeHHBIE JaHHbIE JJIsi BEIBOZOB.
HeGpesxHoe OTHOLIEHHE K Ta6opaTopHOMY 000pYI0BAHUIO 1 H3MEPUTCILHAIM npudopam.
Heymenue Onpe/ieuTh NOKa3aHue H3MEPUTEIBHOTO npubopa.
Hapymenue TpeGoBaHHil IPaBUIl 6€30I1aCHOro Tpy/ia IPY BBINOTHEHHH SKCIIEPUMEHTA.
Hezpybbie ouubKku
HertounocTd GpOpMYIMPOBOK, ONpeeeHUH, OHATHH, 3aKOHOB, TeOpUii, BHI3BAHHBIC HETIOJTHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB
OIIpeIeNIIEMOr0 OHSATHUS, OIIMOKHY, BEI3BAHHbBIE HEecOBIIOICHIEM YCIIOBHH TPOBEIEHNUS ONBITA UITH M3MEPCHUH.
OwuOKY B YCIOBHBIX 0003HAUEHHUSX Ha MPUHIMIHANIBHBIX CXeMaX, HETOIHOCTH yepTexel, rpadUKoB, CXEM.
TIpoIycK MM HETOYHOE HATMCaHWe HaMMCHOBAHMH ETIMHULL GHU3MYECKUX BEITUYKH.
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~ HepalmoHATBHBIA BEIOOP X0/Ia PEITCHHS:

Heoouémol

HepaHI/IOHaIII:HBIG 3aIyMCy IpU BBIYUCIICHUAX, HepalyoHaJIbHbBIC HpI/IéMBI B BBIYHUCJICHUH, npe06pa3013aHm/1 U

pemeHny 3a1a4. ApI/I(t)MeTI/I‘{eCKI/Ie OILIMOKHU B BEIYUCIIEHUAX, €CJIA 3TH OLIMOKH I‘p}’60 HE UCKaXXaroT pealIbHOCTh
IMOJIy4Y€HHOT'O pes3yibTarta.

OrtieNbHbIe IOrPENIHOCTH B GOPMYITHPOBKE BONPOCA MK
otBeTa. HeBpexHOe BHIONHEHHE 3aIHUCeH, YepTexeq,
cxeM, rpaduKOB.

Opdorpadudeckue ¥ MyHKTyallHOHHBIE ommoKu



4. YuyebHO—TeMaTH4YecKuii mjiaH. O@usuka. 8 kjaacce.

Ne | Tema ypoka | Tun ypoka | Bujibl €S TEBHOCTH y4aLIMXCS | YV]I npeamerHbie | VV]I iuyHOCTHbBIE | VY1 meranpeamernbie | Jlara
1. TloBTopenHue npoiigennoro B 7 kiuacce (4 1) I[Lnan/daxr
2. Tens1oBbie sBiaenus (11 1)

1/ 1 | Tennosoe VYpox —Paznuyarh TEIUIOBLIC SIBJICHUS; Hccaenyior JINYHOCTHBIE: MeranpeameTHbie
JBHIKCHHE. dopmupoBaHus | —aHAIM3APOBATH 3aBUCHUMOCTD 3aBHCHMOCTD CaMOCTOSITENIbHOC | _OBJIaJIeHHE HaBbIKaMU
Temnepartypa. NpeIMETHBIX TeMIeparypsbl Tea OT CKOPOCTH HATIpaBIeHUs 1 Tb B CaMOCTOATENILHOTO
BHyTpeHHss HaBbIKOB, JIBMDKEHHSI €10 MOJIEKYII; CKOPOCTH TerI006MeHa npuo6peTeHu£4 npqupeTeHni[

SHEprus OBJIaJICHUSA —HabnonaTh U UCCIIENOBATD HOBBIX 3HAHUU U HOBBIX 3HaHWH,
NpeIMETHbIMH npeBpaleHUe SHEPryH Tela B L MPaKTHYECKUX opraHu3auuy y4eOGHOH
YMEHHUSIMH MEXaHHUYECKHUX MPOoLECCax; TeMmrneparyp. yMEHHUiA; JAeATENEHOCTH, NOCTA-
—TPUBOMUTD NPUMEPDI y6exIEeHHOCTD B HOBKH LICJICH,
npeBpaLieHus SHEPruu Mnpu BO3MOMKHOCTH NJIaHAPOBAHUA,
NorbeMeE TeJla, IPU ero NajeHuH MO3HaHUs CaMBKDHTPER MR
— pe3yJIbTaToB CBOEH
2/2 | CnocoOsl VYpok —QOBACHATH UBMEHEHHUE OcyuecTBIs 0T HEOOXOIMMOCTH HeRTSIRHORTY,
u YMEHUSIMH TIPEBUACT
M3MeHeHUs dopmupoBaHusi | BHYTPEHHEH SHepruu Teia, Korja MHKPOOIIBITHI 1O pa3yMHOro dpspr—
BHYTPEHHEH NpeAMETHBIX Ha/l HUM COBEPLIAIOT peaM3aLMM PasTHUHbIX HCTIONB30BaHMS DE3YTTATHI CBOMX
SHEPruu 2aﬁ:;<::;ﬂ gzggg WK TEJIO COBEpLIaeT cieoton HENEESHET ﬂg;TTfH“" neficTBHA;
B g . K =
NpeAMETHBIMUM | —TIEPEUHCIATh CIIOCO0bI BHYTPCHHCH SHEPIHH TEXHOJIOTHi st ;\:;24;4 3:;:;2&::“"
YMEHUAMH y3MeHeHus BHYTpeHHe# onepruy; | 1912 JanbHeHIIero akTamMH W rMNoTe3aMH
—NPUBOJUTH MPUMEPHI UBMEHEHHS pa3BUTHA JUIA X OOBCHEHHS,
BHYTpEHHEH SHEpPruu TeJia myTeM 4eJI0BEUECKOro TEOpPETHYECKUMH
coBepLIeHHs paboThI U o01ecTsa, MOJIENSAMH U
TEIIonepeia4; yBa£)XXEHHE K peasibHbIMK 00bEKTaMH,
—POBOJUTH OMbITHI 1O TBOpLIAM HAyKH U | OBNIaJIeHHe
M3MEHEHMIO BHYTPEHHEH SHepruu TEXHUKH, yHUBEpPCAIbHBIMH




[TorennuansHas u

HOBOI'O ITorennmanpHas SHEPrus. II03HABATEIILHYIO [O3HaBaTeIbHy | JHEprud. BeramcisTh
KHHETHYECKas MaTephaiia | 3aBHCHMOCTB IIOTEHIMATEHON IeNb. BEIIEnsITh 1O HeTb U SHAYCHHC YHCPTHH:
SHEPrus. SHEPI'uM Tela, MOAHATOro Hal KOJINYECTBEHHBIE COXPaHSTH €€ CpaBHHUBATh SHEPIHH
3eMJICH, OT €ro MacChl ¥ BBICOTBI | XapaKTEPHUCTHKH npu ten. CpaBHUBATH
noabemMa 00BEKTOB, 3aJaHHBIC BBIIIOJIHEHUH U3MEHEHUE SHEPIHHU
CJIOBaMH y4eOHBIX IIpH IBH)KEHUH TEII
JEeUCTBUH.
BriaBurarts
TUIIOTE3Y,
npemiaraTb
IyTH €€
peleHus.
2. TensioBbie siBaenus (11 1)

1/ 1 | Tennosoe Ypok —Pa3nuyare Teru1oBbIe ABJIECHUS; HUccnenyror JIn4yHOCTHBIE: MeranpeameTrHbie
IBIKCHUE. dopMHpOBaHHs | —aHAM3UPOBATh 3aBUCUMOCTh 3aBHCHMOCTH CaMOCTOATENBHOC | _OBJIAJCHHE HABBIKAMH
Temneparypa. NpPeIMETHBIX TeMIepaTypbl Tea OT CKOPOCTH HANIABJIeHHs 1 Tb B CaMOCTOSTENIBHOIO
BHyTpeHHss HaBbIKOB, JIBFDKESHHSI €10 MOJIEKYIT; CKOPOCTH TeIJI006MeHa npnoGpeTeHufx HpHOﬁpeTeHHil
SHeprus OBJIaJIEHUs —Ha0JIroIaTh U UCCIIE0BATh HOBBIX 3HaHWK U | HOBBIX 3HAHUH,

peIMETHBIMU IpeBpallleH|ue SHEPruu Teja B S ASHOSTH MIPAKTHYECKUX opraHu3auuy y4eoHo#
YMEHHUAMHU MEXaHMYECKUX MPOLIECCax; TeMneparyp. YMEHHMA; AcATCHBHOCTH, NOCTa-
—NPUBOJMTH TIPUMEPBI yBesxkaeHHOCT B | HOBKM LENeH,
MpeBpalleH|s SHEPriH NPy BO3MOXKHOCTH A
noabeMe TeJa, PH ero NajeHuu MO3HAHUS SEMORUIPORE EARREES
[PHPOIEL, B pesyJIBTaToB CBOEH
JeATeNIbHOCTH,

2/2 | CnocoOsl VYpok —QOOBACHATH UBMEHEHHE OcyumecTBsiiOT HEO6XOMMOCTH YMEHHSIMH TIDEABIETE
WU3MEHEeHUs dopmupoBaHHs | BHYTPEHHEH SHEPTMM Tena, Koraa MHKPOOTIBITHI 110 pa3yMHOro RTINS
BHYTPEHHEH MPEeIMETHBIX HaJl HUIM COBEpLIAIOT el pe3yJIBTaTH CBOHX
SHEepruu Zz}rz:;(g:;m gzggz‘mn TEJIO0 COBEpPLIAET R — ﬁg)c;:x:leﬂnn JNeHCTBH;

; -
MpeIMETHBIME | —TIEPEYUCIIATE CNOCOOBI BRI TPRUHcH ShopLie TEXHOJIONHH U1 QZ%M::::;::&TW
YMEHUSIMHU M3MEHEHMs BHyTpeHHel sHeprum; | T¢18 JaJIbHEHIIero daKTamu 1 rHIOTE3aMH
—MPUBOIUTH NPUMEPBI U3MEHEHMS pa3BUTHSA JUISL X OOBSCHEHHUS,
BHYTPEHHEH SHEPruM Tefa IMyTeM YeJIOBEYECKOTO TEOPETHYECKUMH
COBEpILeHHUS paboTel U obecTna, MOJIETISAMH U
TeIUIonepeiay; YB@OXKEHHE K peabHBIMH 0OBEKTaMH,




—MPOBOAUTH OTBITHI 110 TBOpLIAM HAyKH U | OBIIAJICHHE
W3MEHEHHMIO BHYTPECHHEN SHEPIUA TEXHUKH; YHUBEPCATTLHBIMA
3/ 3 | Buasl Kom6unuposa | —OOBICHSITH TEIUIOBIC ABICHHA Hccnenyor OTHOILIIEHHE K y4eOHBIMH IEUCTBUAMHU
Terionepeaaqm. HBIN YPOK Ha OCHOBE MOJIEKYJIAPHO- 3aBUCHUMOCTD duzmke Kak Ha MpUMEPAX rMnoTe3
TennmonpoBOAHOCTH KMUHETHYECKOW TEOPHUH; TEMIONPOBOIHOCTH OT 3JIEMEHTY AJiA 26):;::%“5! U3BECT-
—NIPMBOAMTH NPUMEPBI ——— obuieyenopedecko | HPX i .
TeruIonepeaa4H ImyTeM i KyJIBTypBI; SKCHCPHMEHTANBHOH
TETUIONPOBOIHOCTH; 3HaHHE OCHOBHBIX | NPOBCPKH BEARMITICRIEEX
" IIpuBOAAT NPHMEPDI runores, pa3paboTku
—TIPOBOJMTD MCCIIENOBATEIbCKHH MPHUHLIMIIOB U .
Terutonepeaavyy myTemM TeopeTUYECKUX MoJIeNeH
SKCTMIEPUMEHT 1O npaBuil .
TEIUIONPOBOAHOCTH Pa3IMYHbIX TEIVIONPOBONHOCTH OTHOLIEHHS K MPOLECCOB MK ABICHHY;
_(hopMupOBaHUE YMEHUH
BEILLECTB U JeJIaTh BHIBOIBI; MPUPOAE; 3HAHKE | Lo noyivaTs,
—MPUBOJUTH NPHMEPBHI OCHOB 3[10POBOTO | jenenaGaThiBaTh i
TeruIonepeiady ImyTeM KOHBEKIMH obpa3a )KU3HH H [pETBABIATS
Y M3TY4EHHUS; 30poBbecOepera | yygopmarmio B
—aHaJIM3UPOBATh, KaK Ha NMPAKTUKE oumx CJI0BECHO, 06Pa3HO,
YYHMTBHIBAIOTCS Pa3IMYHbIC BUIbI TEXHOJIOTHA; CHMBONHYECKOH (opMax,
TeIonepeaaiu; 3KOJIOTUYECKOE aHaIM3upOBaTh U
—cpaBHHBaTb BUbBI CO3HAHHUCE, r[epepaGaTHBa’r],
TeIUIonepeiayy. OCHOBBI MOy 4EHHYIO
4/4 | KoHBexkuus. KombunuposaH | —IIpMBOAUTE MPUMEPBHI —TIIpuBOAAT NpPHMEPbI | COLMATLHO- UHpOpPMALIHIO B
H3nyueHue HBIN YPOK TeIUIoNnepea4y yTeM KOHBEKIMU | TeMIONepeaaiu myTeM KPUTHYECKOTO COOTBETCTBHH C
U M3JTY4EHMS, KOHBEKLIUU U MBIIILICHUS NOCTaBJICHHBIMU
—AaHaIM3UPOBATh, KaK Ha MPAKTUKE | WU3ITy4CHHUS, 3a/iaiamu,
YUHMTBIBAIOTCS Pa3/IMYHBIC BUIbI —aHAJIM3HPYIOT, KaK BBIACIATE OCHOBHOE
Teruionepeiaiu; Ha TMPaKTHKe .
—CpaBHMBATh BUJIBI YUHTBHIBAIOTCS NpOYUTAaHHOTO TEKCTA,
TenIonepea4u pa3UYHbIE BUJIBI SARDJRE: B BCH OTBEEEL
T Ha [MOCTaBJICHHBIE
— CPABHWBAIOT BUIH! BOMPOCHI U U3J1ararh ero;
_NpHOOpETEHKE OMbITa
L CaMOCTOSITENILHOTO
MOKCKa, aHaJIu3a
5/5 | KonuyecTBo VYpok —HaxonuTh CBA3b MEXIY Boruucasior 1 0T60pa MHPOPMALIH C
TeruioThl. VaenbHas | GOpMHUpOBaHMs | IMHMLAMH KOJIMHYECTBA TEIUIOTHL: | KOJIMYECTBO TETUIOTHI, JICIIONB30BAHUEM
TEIJIOEMKOCTh NpeAMETHBIX Tk, kJDK, Kaj, KKaJ; Heobxoaumoe i pa3TMYHBIX HCTOYHHMKOB
HaBBIKOB, —paboTarh C TEKCTOM y4eOHHKA. HarpeBaHHs WK




1 HOBBIX
UHGOPMALIMOHHBIX

OBJIaJICHUS —OOBACHATH HUBUUYECKHMA CMBICIT | BBIAEISIEMOTrO NpU
H?@RM@TH!;LRAH yﬂPﬂLL{OK TEHAOEMKOCTHU OX ﬂmpl—l"“ TEeJaa
YMEHHUSIMH BEILECTBA;
—aHaJIU3UPOBATh TAOJIUYHBIE
JIaHHBbIE;
—TIPUBOIMTH NPUMEPHI
NPUMEHEHMs Ha MPaKTUKe 3HaHUH O
Pa3IU4YHOM TEIUIOEMKOCTHU
BELLECTB.
6/6 | Pacuer xonuyecTBa | YpoK —PaccunThiBaTh KOJTMYECTBO Ilpumensia popmysry
TEIUIOTHI (dbopMUpOBaHHs | TEIUIOTHI, HEOOXOAUMOE IS JUTSL pacyeTa KOJIM4ecTBa
NpPeIMETHBIX HarpeBaHus Tejla WIH BBIIENSEMOE | TEIUIOThl, BBIYHCIAIOT
HaBBIKOB, WM TP OXJIXKACHUU U3MEHEHHE
OBJIaJICHUS TeMIeparypbl Tejla, €ro
NPEeIMETHBIMH Maccy U yAEIbHYIO
YMEHUSIMHU TEIUIOEMKOCTh
BEILIECTBA
7/7 | JlaboparopHas Ypok —PaspabarsiBaTh M1aH Hccaenyior siBieHne
paborta NIPUMEHEHUS BBINOJIHEHHSI pabOThI; TeII000MeHa npu
«CpaBHEHHE KO- 3HaHUI Ha —OmnpenessTh U CPaBHUBATD CMEIIHMBaHUH XOJIOIHOMN
JIAYECTB TEIUIOTHI MpaKTHKe KOJIMYECTBO TEIUIOTHI, OTAaHHOE Y ropsiyei BOJIBL.
NpY CMELUMBaHUH ropsiyei BOJOH U MOyYEHHOE CocTaBasiioT
BOZIbI Pa3HOM XOJIOHOM NpH TeTI000MeHe; ypaBHEHHeE TEIUIOBOrO
TEeMIIEpaTypbl» —OOBACHATH MOJyYECHHBIE Gananca
pe3yJNbTaThl,
NPEACTABATh UX B BHJE TaOMMLL
—aHaJIM3UpOBaTh MPUYHUHBI
MOrpEeLIHOCTEN U3MEPEHUMH
8/8 | JlaGoparopHas Vpok —Pa3pabarbiBaTh IU1aH H3mepsIoT yaeabHYO
pabota NPUMEHEHUS BBINIOJIHEHUSI PaboTHI; TEIUIOEMKOCTh
«H3mepenue 3HaHUH Ha —OMnpeaensTh SKCIEPUMEHTAIbHO | BELIECTBA.
yAeIbHOM MPaKTHKE VAETBHYIO TeIUIOEMKOCTh BellecTBa | CocTaBiasioT
TEIUIOEMKOCTH ¥ CPaBHUBATH €€ C TaOJIHYHBIM

TBEPOOro Tejia»

3HauYeHUEM;
—OOBACHATH MOJly4YECHHbBIE

AJITOPHUTM PCLICHUA
3aaa4

TEXHOJIOTUH ISt
peleHus
NO3HaBaTeNbHbIX 33/a4;
_pa3BuTue
MOHOJIOTUYECKOH H
JIMaJIOTMYECKO# peun,
YMEHHs1 BBIpXaTh CBOU
MBICJTH M CTIOCOOHOCTH
BBICITYIIHBATh CObe-
CeIHUKA, TOHUMATh €ro
TOYKY 3peHMUs,
NpU3HaBaTh MpPaBo Apy-
roro 4ejoBeKa Ha HHOE
MHEHHUE;

_OCBOEHHUE NPUEMOB
JIeHCTBUI B
HEeCTaHJAPTHBIX
CUTYyaLusIX,

OBIIaJICHNE
3BPUCTUYECKUMHU
METOJaMH peLUEHHUs
npoodnem;
_(opMHUpOBaHKHE YMEHHI
paboTars B rpymnre ¢
BBINIOJTHEHUEM
Pa3NUYHBIX COLUATBHBIX
pornei, NpeACTaBIATh U
OTCTauBaTh

CBOM B3IJISAABI U
yOexxIeHus1, BECTH
JIUCKYCCHIO.




pe3yJibTarhl,

ApCACTaBAATL X B 5{{&64216}{;{{{;

—aHaJIM3UPOBATh MPUYKHBI
MOrpeIHOCTEH U3MEPEHHUI

9/9 | Dueprus TorMBa. | YpOK —O6bscHAThL pusudeckuii cmpicn | CocTaBasiioT
VaenbHas Temwiota | GOpMMUpOBaHMS | yAENbHOW TEIUIOThI CrOPaHHUs ypaBHEHHE TEIUIOBOro
cropaHus MPEAMETHBIX TOILUIMBA U PACCUMTHIBATE €€; GanaHca sl IPOLIECCOB

HaBBIKOB, —TIPUBOJUTH IPUMEPEI C UCTOJIb30BAHUEM
OBJIaJICHMs 9KOJIOrMYECKU YUCTOro TOILIMBA TOIUIMBA
NpeIMETHBIMH

YMEHUSIMHU

10/ | BakoHn coxpanenus | KomGuuuposan | —IIpuBoanTh NpUMEpHI Habmaronaror u

10 | oHepruu B HBIH yPOK MpEBPAILCHUS MEXaHUYECKOM ONHCHIBAIOT U3MEHEHUS
MEXaHUYECKHUX U SHEPruM BO BHYTPEHHIOIO, ¥ NIpeBpalLEeHUs
TETIOBBIX Tepexo/ia SHEPriy OT OIHOTO TeNa | MEXaHWYeCKOH U
npoueccax K Ipyromy; BHYTPEHHEH SHEPIrUM

—TPUBOJUTE MPUMEPBI, TeNa B pa3M4YHbIX
NOATBEPHKIAIOLIHE 3aKOH nporeccax
COXpaHEHHUS] MEXaHUYECKON
SHEPrHH;
—CHCTEMATU3HUPOBAaTh U 06001aTh
3HAHKA 3aKOHA Ha TETUIOBbIE
TIPOLIECCHI
11/ | KonTposnbHas Vpok kouTpons | —IIpuMeHsT 3HaHWs K pelieruio | JleMoHCTpHpyIOT

11

pabora rno Teme
«TemnoBbie sB-
JIEHUS»

3HAHUM

3aja4

yMeHHe ONHCBIBaTh
MPOLIECChl HArpeBaHUs U
OXJIXK/ICHUS Tel,
OOBSCHATD IPUYMHBI U
crocoObl H3MEHEHHS
BHYTpPEHHE!N 3HEPIHH,
COCTaBJIATh U pelIaTh
ypaBHEHHE TEIJIOBOIO




banaHca

3. VizMeHeHHe arperaTHbIX cocTosiHuii Bemecrsa (11 1)
1/ ArperarHblie VYpok —IIpuBonuTeE NpUMEPHI HcchienyioT TEIUIOBBIC JIn9HOCTHBIE: MeTanpeamMeTHbie
13 | cocTosHms ¢dopMHUpoBaHUsl | arperaTHbIX COCTOSHUH BELIECTBA; cpoiicta npaa. CTposaT | _ _OBJIaJIcHUE HaBbIKaMH
BELLECTBA. NpeIMETHBIX —OTNIMYATDH arperaTHbie COCTOSHMS | H 0OBACHSIOT rpaduK copMUpPOBaHHOC | CAMOCTOATEIBLHOIO
[TnasneHue v HaBbIKOB, BEIECTBA U OOBACHATH W3MEHEHUS Tb npuoOpeTeHus
OTBepAEBaHUE OBJIAICHUSA 0COOEHHOCTH MOJIEKYJISIPHOIO TeMIIepaTyphl MPU Mo3HaBare/bHbIx | HOBBIX 3HaHHI,
NpeMETHBIMU CTPOEHHMS ['a30B, XKUIKOCTEH U HarpeBaHuU U HWHTEPECOB Ha opraHu3alyK y4eOHOH
YMEHHUSMH TBEP/BIX TEIT; TTaBJIEHHH JIbJa ocHOBe passuTHs | ACATCNIBHOCTH, MOCTa-
—OTNIMYATD MPOLIECC TLIABICHHS MHTesUIeKTyabHpl | HOBKH UCICH,
Tena OT KPUCTAJUTU3ALIMH U X M TBOPYECKUX RARWECHEISS
MPUBOAUTH MPUMEPBI ITHX crniocobHoCTEH CAMOKOHTPOILA M OLCHKH
HpOLECCOB; —— pe3yJbTaToB CBOEH
" JeATENHHOCTH,
—TIPOBOJIUTH UCCIIENOBATENLCKUH _ yOeXIEeHHOCTD MeHMMH IpEBHIET
9KCMIEPUMEHT IO U3YUEHHIO B BO3MOXKHOCTH ARSI
TUIaBJIEHHUS, €JaTh OTYET U MO3HAHUS Pe3yIETATE CBOHX
0OBACHATH PE3YJIBTAThl IKCIIEPH- NPUPO/IBI, B HEOD- JeHCTBuYi;
MSEERE HOAMMOCTH _[IOHUMaHHe PasuIui
—paborarh ¢ TEKCTOM y4eOHuKa pasyMHOro MEKTy HCXOIHBIMH
MCITONIB30BaHUS
2/ | I'paduk VYpoxk — AHanu3UpoBaTh TAOIMYHBIC HcclieyIoT TEIUIOBbIE | [OCTHIKEHHIA f;::f;:é;::::;ffmn
14 | mnaBneHus. dopMupoBaHKs | IaHHbIE TEMIICPATYpbl MIABICHUS, cBotictBa bia. CTPOAT | Hayku u TeOpeTHYECKUMH
VienbHas TEIUIOTa | MPEAMETHBIX rpaduK IUIaBIeHUs 1 U 00BSICHAIOT TPadUK | TexHONOrMi IS | MOJEAMH H
IUIaBJICHUSI. HaBbIKOB, OTBEep/ICBAHUS; W3MEHEHUS JabHEHIIEro peaTbHBIMU 0GBEKTaMH,
OBJIAJICHUS —pacCYMTHIBATH KOJIMYECTBO TeMIIepaTypsl MpH pasBUTHS OBJIaICHHE
MPEJMETHBIMKE | TETUIOTHI, BBIAEIISIOLIErOCs NpH HarpeBaHuH YeIOBEYECKOTO YHHBEPCATBHBIMH
YMEHUAMHU KPUCTaJUTU3aLMK; IUIaBJICHUH JIBJA. obmIecTBa, y4eOHBIMH JIEHCTBAAMH
—06BACHATH MPOLIECCHI MUIABJICHHUS yBaXKEHHE K Ha NpUMepax rurore3
¥ OTBEp/ICBAHUs TeJla HA OCHOBE H3mepsiioT yNenbHYIO TBOpLUAM HayKu U | A4 00BsSICHEHHUSI U3BECT-
MOJIEKYJIiPHO-KMHETHYECKUX TEIUIOTY IUIABICHHA TeXHUKH, HBIX (PaKTOB ¥
NpeICTaBIEHUM. JibJa. oTHOLIEHHE K PH- 9KCIIEPUMEHTAILHON
- MPOBEPKHU BBIIBUIa€MBIX
3/ | Pewenue 3a1a4 Vpok —OnpeaensTh KOIMYECTBO CocraBasiioT 3/IeMEHTY runotes, paspaboTkn
15 GOpMUpOBaHHUs | TETIOTHI; AJITOPHTM pELLEHHs EmESOTOIEEONRS | T D IO A
MpeIMETHBIX —_noJyyaTh HeOGXOMUMbIE NAHHbIE | 3ajlad Ha TUIABJEHHE M | | KyIETYpBI; TPOLIECCOB IIH ABNCHH,
HABBIKOB, U3 TabmIL; _bopmupoBaHye yMEHUHA




OBJIaJICHUS —MPUMEHATH 3HAHHS K PEUICHHIO | KPUCTAJLTH3ALKMIO el _ BOCIIPHUHUMATb,
TIPEAMETHBIMHA 3aAay CaMOCTOsATeILHOC | mepepabarsiBarh U
YMEHUSAMH T B NpeIbsBIATH
npuoOpeTeHur uH(OpMALHIO B
4/ | Ucnapenue u Vpok —OOBACHATDL MOHWKCHUE Ha6monarwor HOBBIX 3HAHMH 1 | C/IOBECHOM, 06pa3Hoii,
16 | xoHOeHcalus dopMUpOBaHUs | TEMIEPATypbl XKHUAKOCTH NPH M3MEHEHMs] BHYTPEHHEH MPaKTHYECKHX CHMBONUYECKOH opmax,
NpeaMETHBIX HCIIapEHMH; 9HEPTHH BOMIbI B YMEHHit; aHaM3UPOBATH U
HaBBIKOB, —NPUBOIMTH IPUMEPbI SBICHHH pe3yabTare UCTapeHHs. FOTOBHOCTB K nepepabarbiBaTh
OBJIAZICHHUS TIPUPO/BL, KOTOPBIE OOBACHSIOTCA O0bscHSIIOT BBIGOPY NOJMY4CHHYIO
MpeIMETHBIMU | KOHJIEHCalMeH napa; TIOHIKEHHE JH3HEHHOTO TyTH H(popMALMIO B
YMEHUSMU —[POBOIMTh MCCIIENOBATENLCKUA | TEMIEPaTypbl MpH A Rt
SKCMEPUMEHT IO H3yYeHHUIO MCTIAPEHHH KUIKOCTH | ¢ cOBCTBEHHBIMH HOCTaBICHHBIMM
MCTIApEHHs ¥ KOH/ICHCAlIHH, WHTepecaMH 1 iina:%i’ seronHoe
aHAJIM3MPOBATH €ro Pe3yJbTaThl U BO3MOXKHOCTSAMH; cofepxcanne
Jenath BHBOA ~ — MoTHBAIMA POYMTAHHOTO TEKCTA,
5/ | Kunenwe. Kom6uHupoBal | —Paborarth ¢ Tabnuuei 6 Ha6uonaroT nporecc 06pasoBATENBHON | paxomuTh B HEM OTBETHI
17 | YoenbHas TeIUIOTa | HbIi YPOK y4eOHUKa; KUIIEHMS, 3aBUCUMOCTb | 1eATEeIbHOCTH HA OCTABJICHHBIE
napooOpa3oBaHus —TPUBOJIUTH NIPUMEPBI, TeMIepaTypbl KUTIEHUS | [IKONLHHMKOB BOTIPOCHI U H3IAraTh €ro;
HCIIONIb30BaHUS SHEPIUH, ot armocdepHOro Ha OCHOBE nipuoGpeTeH e OMBITA
BBIIE/IIEMOM NP KOH/IEHCALU nasnenus. CTPOsAT JTMYHOCTHO- CaMOCTOSITETLHOTO
BOJISTHOTO 11apa; 00BACHAIOT rpaduK OPMEHTUPOBAHHOT | MOKCKA, aHAJIU3a
—pacCYMTHIBATH KOJIMYECTBO M3MEHEHHs 0 MOAXO0AA; 1 oT60opa HHpOpMALKHK C
TEMI0THI, He0OX0AUMOe U TeMIepaTypbl XKHAKOCTH |  (hopMHupoBaHie | HCTIONb30BAHHEM
MpeBpaLieHus B ap )KUAKOCTH MpU HArpeBaHUH U LIEHHOCTHBIX pasMYHBIX MCTOYHUKOB
000 Macchl; KMIEHUH OTHOMIEHHH apyr | ¥ HOBBIX
—TNPOBOMTH KCCIIEOBATEILCKUH K ZPYTY, MHGOPMALMOHHBIX
3KCHepHMCHT no l/l3yquP[}0 yqu’renlo’ TEXHOJIOTUM JJIs
KHUIIEHUs BOJbl, aHAJIU3UPOBATH €0 aBTOpaM peLueHuA
pe3yJ1bTaThl, NeaTh BHIBO/bI OTKPBITHI 1 MO3HaBaTENbHBIX 3a1a;
6/ | Pewenue 3a1a4 Kom6unuposan | —Haxonuts B Tabniie BLIYHCISIOT YIETbHYIO | H300peTeHuid, jpassaine .
18 HBIH ypOK HEOOXOIMMBIE JAHHBIE; TeIUIOTY IUIABJIEHUS U pesyJTaTam oby- MOHOJIOrHIECKON H
—pacCYUTHIBATh KOJIMYECTBO napoobpazoBaHus YeHUS. AHANOIACORON DESHE,
TEIUIOTHI, MOTy4eHHOe (OTIaHHOE) | BelleCTBa. e
MBICJIU ¥ CIIOCOOHOCTH
TENIOM, YASNBHYIO TEIUIOTY CocTaBasiioT
BBICIYLLIMBAaTh COOE-
napooOpa3oBaHus ypaBHEHHS TEIIOBOrO
Ce/IHUKa, TOHUMATh €ro
GanaHca ¢ y4eTOM
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MPOLIECCOB HarpeBaHUs,
TUIABJICHUS U

TOYKY 3peHus,
NpU3HaBaTh MPaBO JAPY-

napooOpa3oBaHus
7/ | BnaxxHocTth Vpok —IIpuBoauTHE MpUMEpPHI BIUSAHUS HN3mepsIOT BIOKHOCTD
19 | Bo3nmyxa. MPUMEHEHUS BJIQXKHOCTH BO3MyXa B OBITY U BO3/yXa M0 TOYKE POCHI.
JlaboparopHas 3HAHUH Ha JIeITEeIbHOCTH YeNIOBEKa; OOBACHAIOT
pabora NpaKTHUKe —H3MepATh BIAKHOCTD BO3LYyXa, YCTPOHCTBO U MPUHLIMIT
«H3mepenue —paboTarh B rpymnie JIeHCTBUS NICUXPOMETPa
BIIQXKHOCTHU ¥ TUTPOMETpa
BO3yXa»
8/ | PabGorarazau Vpok —QOBACHATH MPUHLIKN PaboTHI U OO0bACHAIOT
20 | mapa. [{urareinb dopmupoBanus | ycrpoictso JIBC; YCTPOMCTBO U MPUHLIUIT
BHYTPEHHET0 NpeaAMETHBIX —TPUBOIUTH NPUMEPBI JIEHCTBUS TEIUIOBBIX
cropaHus HaBbIKOB, npumenenus JIBC Ha npakTuke MalluH
OBJIa/ICHUS
NpeaMETHBIMU
YMEHUSIMHU
9/ | Tennoebie MmammHbl | KomOGuHupoBaH | —OOBIACHATH yCTPOUCTBO H OnucpIBalOT
21 HBIN YPOK NpUHLEIT paboThl MApOBOM npeBpalleHus SHEPrUU
TypOHHBI; B TEILIOBBIX
—TMPUBOJUTH PUMEPbI JIBUTaTEISX.
NpHUMEHEHHs MapoBOi TypOUHBI B Boruncasiior
TEXHHKE; MEXaHHUYECKYIO paboTy,
—cpasnuBarb KI1]J] pa3nuunbix 3aTPa4eHHYI0 SHEPrHUI0
MAaIIIWH U MEXaHU3MOB torumea u KI1J]
TEIJIOBOTO IBUTaTelIsl
10/ | 3meHeHue VYpok —IIpumeHsTh 3HaHUA K pelleHH0 | Beraucasior
22 | arperaTHbIX 0060011eHus U 3aja4 KOJIMYECTBO TEIUIOTHI B
COCTOSIHUH cHUcCTeMaTHU3aly nporeccax
BEILECTBA ¥ 3HAHUH TEIUIoNepeiayy Mpu

HarpeBaHuu U
OXJIXK/ICHUH,
IUIaBJICHUU H
KPUCTAJUIU3ALIMHY,

roro yejoBeka Ha MHOE
MHEHHE;

_OCBOEHHE [IPUEMOB
JIeHCTBU B
HECTaHAapTHBIX
CHUTyaLHsIX,

OBJIafieHUE
IBPUCTUYECKHUMH
METOJaMH pelleHHs
npobem;
_(opMHpOBaHHE YMEHUI
pabotark B rpymie ¢
BBIMOJIHEHUEM
pasIMYHBIX COLMANBHBIX
poJeld, PeACTaBNIATh U
OTCTanBaTh

CBOM B3IVISLABI U
yOexeHusl, BECTU
JIUCKYCCHIO.
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MCTIAPEHHUHU U
KOHACHCAIluH

11/ | KoHTponbHas Vpox koHTponst | —IIpuMeHATh 3HaHus K peiuenuio | J/leMoHCTpHPYIOT
23 | pabora o Teme 3HAHUH 3aaa4 yMeHHe COCTaBIIATh
«ArperarHbie ypaBHEHHE TEIUIOBOTO
COCTOSTHUS OasiaHca, ONMKMCHIBATh U
BELIECTBA» OOBSACHSTH TEIUIOBBIE
SIBJICHUS
4. JnexTpuvecKne sBjaeHus (27 1)
1/ | Dnekrpusauus Ten. | Ypok —QOBACHATH B3aUMOJEHCTBHE HaGuronaior siBjeHHe JInuHocTHBIE: MeranpeaMeTHbIE
24 | Jipa pona 3apsinoB | GOPMHUpOBaHMs | 3apSDKEHHBIX TEJI M CYIIECTBOBAHUE | SICKTPU3ALMHK TC IPH | _ _OBNaJicHHE HaBbIKAMH
NPEAMETHBIX JBYX POIOB 3JICKTPUYECCKHX COINPHKOCHOBCHHUU U c(hOpPMHPOBAHHOC | CAMOCTOATEILHOIO
HaBBIKOB, 3apsa0B B3aUMOJICHUCTBHE Thb nproOpeTeHus
OBJIAICHUS 3apsDKEHHBIX TE MO3HABaTE/bHBIX | HOBBIX 3HaHHIA,
NpeAMETHBIMU MHTEpECoB Ha OpraHu3alyy yueOHOkH
YMEHHAMH OCHOBE pasBuTHs | ACATENEHOCTH, MOCTa-
MHTeJUTeKTyanbHp1 | HOBKH LCTICH,
2/ DNeKTPOCKOIL VYpok —OO0Hapy>X1BaTh Hao.sronawor X ¥ TBOPYECKHX MJIaHUPOBAHUS,
25 DnekTpudecKoe GOpMHpOBaHHUs | HA3JIEKTPU3OBaHHbIE TEA, BO3JEHCTBUE cnocobuocTeit CaMOKOHTPOJISA ¥ ovuem(n
oJie NpeaMETHBIX SJIEKTPUYECKOE TOJIE; 3apsDKEHHOTrO Teja Ha YHALHXCS; pe3yNbTaToB CBOCH
HaBBIKOB, —TI0JIb30BAThCS SIEKTPOCKOIIOM; OKpY>Karolue Tena. YGEKIEHHOCTD NEATENIbHOCTH,
OBJIA/ICHUS —OmnpeaenaTh U3MEHEHHUE CUIbI, B BOSMOMHOCTH YMCHUSMH NPEABUACTE
pPEMETHBIMU | AEHCTBYIOILIEH Ha 3apsHKEHHOE TeJO Obwscusitor —— EURENICERER
YMEHHAMHU MPH yJaJIeHUM ¥ NPUOIIKEHHH €ro YC'EPOF'CTBO M TPMHUMT | fopnoney B HEoO- pz;if;;a;_u cBoux
K 3apsDKCHHOMY TeITy JEHUCTBUS JJICKTPOCKOIIa XOJUMOCTH A 4 .
_NOHUMaHHUE pa3IuYui
3/ | DOnekTpoH. Kom6unuposan | —O06wsicHaTh onbiT Hodde— HaGmonatot u pasyMHOTO MEXy UCXOMHBIMH
26 | CrpoeHue atoma HBIN YpOK. MUJUIHKEHa; 00BACHMIOT MPOLIECC ucnonwosa?m (axramu U rUnoOTE3AMHU
—JIOKa3bIBaTh CyIIECTBOBAHME JIeIeHUs AOCTIECHAN AUIsl UX OOBACHEHMUS,
YaCTHL, UMEIOLIMX HAUMEHbLIHH 3JIEKTPUYECKOrO 3apsja. .l TEOPETUICCKUMU
SNeKTPUYECKHI 3aps/T; C moMomIBIO TEXHOUCHMA [0 | MONGHSNITR
—00BbACHATH 00pa3oBaHUE MEepPHOAHYECKON AAJIbHEHIICTrO peatbHBIMM OGLeKTaMH,
TOJIOKUTENBHBIX M OTPHLATENbHBIX | TAOIMLbI ONpPENeISIIoT [RESEE ST RHES
WOHOB; T — YeJI0BEYECKOro YHUBEPCATBHBIMI
obuiecTBa, y4eOHBIMH AEHCTBUAMU

—TPUMEHSTH MEXITPEAMETHBIC
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CBSI3U XUMHH U PU3KKH VIS
OOBSICHEHHS CTPOSHUS aTOMa;

YBOXKEHHE K
TBOpLAM HAyKH U

Ha NpUMEpax runorTe3
IS OOBSICHEHUS U3BECT-

—paboTaTh C TEKCTOM y4eOHUKA

3/ | IlpoBogHUKH, VYpok —Ha ocHoBe 3HaHu# cTpoeHus Ha ocHoBe 3HaHMi
27 | noMYNpOBOAHUKU M | 0600IIEHUS U aToMa OOBSCHATH CYIIECTBOBAaHUE | CTPOEHMs aToMa
JU3JIEKTPUKH CHUCTEMATH3al{ | MPOBOJHUKOB, MOIYNPOBOJHUKOB U | OOBSCHSIIOT
Y 3HaHUH JIUDJIEKTPHUKOB; CYILECTBOBaHHE
—TPUBOIUTH NPUMEPBI MPOBOIHUKOB,
NPUMEHEHHUS MPOBOJHUKOB, TMOJTYNPOBOJHUKOB U
MOTYPOBOJHUKOB U JU3JIEKTPUKOB | OUIIEKTPUKOB
B TEXHHKE, MPAKTUYECKOro
MPUMEHEHHS MOJTyTIPOBOAHHUKOBOTO
IMOJa;
—Habmonate paboty
MOJIyTPOBOJHUKOBOIO IMOfiA
4/ | OnekTpUyYeCcKUit Kom6unupoBan | —OOBICHATH YCTPOHCTBO CyXOro Hao6uroxaior siBieHue
28 | Tok. McrouHuku HbIH YPOK. rajgbBaHUYECKOrO JIEMEHTA; 3NEKTPHUUYECKOTO TOKA.
TOKa —TPUBOJUTH TPUMEPBI
HCTOYHHKOB 3JICKTPHUYECKOIrO TOKa,
OOBACHATh X Ha3HAYECHUE
5/ | Onexkrpuyeckas Kom6unupoBan | —Cobupars anekTpuyecKyio uenb; | Cobuparor npocrekiiie
29 | uens. JlelicTBus HBIH YpOK. —O00OBACHATH OCOOEHHOCTH JIEKTPUYECKHUE LMY U

TOKa

3NIEKTPUUECKOro TOKa B MeTaJlIax,
Ha3HaY€HHE UCTOYHHUKA TOKA B
3NEKTPUUECKOU LIeTH;
—paznuyaTh 3aMKHYTYIO U
Pa30OMKHYTYIO 2JIEKTpUYECKUe
LeTH;

—paboTaThb C TEKCTOM yueOHHUKa.
—IIpuBoguTh NpUMEpPHI
XHUMHUYECKOTO U TETIIOBOTO
JIEUCTBUS JIEKTPUUECKOTO TOKA U
HX UCIOJIb30BAHUS B TEXHUKE;
—OOBACHATH TEILIOBOE,

COCTABJIAKT UX CXCMbI.

Hab6aropaor neucTBus
ANEKTPUUYECKOTO TOKA.
OO0LACHAIOT SIBJICHUE
HarpeBaHus
NIPOBO/IHUKOB
AMEKTPUYECKUM TOKOM

TEXHHUKH,
OTHOIIEHUE K (u-
3HKE KakK
JNIEMEHTY
0011eY€eI0BEYECKO

1 KyJIBTYpbI;

CaMOCTOSATEIbHOC
Tb B
NpUOOpETEHUH
HOBBIX 3HaHWW U
NPaKTHYECKUX
YMEHUH;

_ TOTOBHOCTb K
BBIOOpY
JKU3HEHHOTO MyTH
B COOTBETCTBHH

¢ COOCTBEHHBIMH
HHTEpPECaMH U
BO3MO>KHOCTSIMH;
_ MOTHBALMs
o0Opa3oBareibHO
JeSTebHOCTH
IIKOJIbHUKOB

Ha OCHOBE
JIMYHOCTHO-
OPHEHTHUPOBAHHOT
0 MoaXoaa;

_ ¢popmupoBanue
LIEHHOCTHBIX
OTHOUICHUH ApyT
K ApyrY,
YUHTEITIO,
aBTOpaM

HBIX (paKkTOB U
JKCIIEPUMEHTAIBHOM
MPOBEPKH BbIJBUIa€MBIX
THIIOTE3, pa3paboTKu
TEOPETUUECKUX Mozieneit
MPOLIECCOB WJIH SIBJICHHIA;
_dopMupoBaHUE YMEHUM
BOCIIPUHUMATB,
nepepadaThiBaTh U
NpeIbsABIATh
uHGOPMALHIO B
CJIOBECHOM, 00pa3HOid,
cuMBoOJIYECKol popmax,
aHAJIM3UPOBATh U
nepepabarbiBaTh

MOy YEHHYIO
uHdoOpMaLHIO B
COOTBETCTBHH C
MIOCTaBJIEHHbIMH
3aja4amy,

BBIIENISATH OCHOBHOE
coziepKaHue
MPOYUTAHHOIO TEKCTa,
HaXOJIUTH B HEM OTBETHI
Ha [IOCTaBJICHHBIE
BOIPOCHI U U3JIarath €ro;
_MpUOOpeTeHUe OMbITa
CaMOCTOSITEIbHOTO
TIOKCKa, aHaNIk3a

1 oTOOpa MHPOPMALIUH C
HCIONIB30BaHUEM
Pa3nUYHBIX HUCTOYHUKOB
¥ HOBBIX
UHPOPMALIMOHHBIX
TEXHOJIOTHH IS
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XMMHYECKOE U MarHUTHOE OTKPBITHH H peLeHus
TIEWCTBUS TOKa u300peTeHuH [MO3HaBaTeJIbHBIX 3aJ1a4;
6/ | Cuna ToKa. VYpok —QOOBICHATH 32aBUCUMOCTb PaccuuThIBAIOT 110 pesysisraram o0y- | -PasBUTHE
30 | Amnepmerp (GOpMHUpOBaHHs | MHTEHCHBHOCTH JIEKTPHYECKOrO dbopMyIe CUITy TOKa; YEeHHsl. MOHOJIOTHHYECKOH 1
MpeAMETHBIX TOKA OT 3aps/ia U BPEMEHH; AMANOru4eCKOl pedH,
HaBBIKOB, —paccUMTHIBATH 10 GopMysie crty | BBIPAAAIOT CHILy TOKA B yMEHHA BEIpXKATH CBOH
OBJIAJICHUS TOKa, pasIMYHbIX eJUHULIaX MBICJIH U CIIOCOOHOCTH
NpeJMETHBIME | —BBIPAXKATh CHITy TOKa B BLICITLIHBATH COGE-
yMEHHUSIMHU pasIUYHbIX eAMHULAX Ce/iHHKa, OHMMATH Ero
TOYKY 3pEHH,
7/ | JlaGoparopHas Ypok —BxJrouats aMnepMeTp B LiCTb; H3MepsIOT CUITy TOKA B TpA3AABAIE WPaso JIPy-
31 | pabora «COopka | MPUMEHEHHs —OnpeaensaTh LEeHY AeIeHUs SNEKTPUYECKOH LIETIH. i qu_IOBeKa Ha Uhe
EKTPUIYECKOU 3HaHWH Ha aMIiepMeTpa U rajibBaHOMETpa; 3HAKOT H BBINOJIHSAIOT M:ce;;:ﬂe —
Len¥ ¥ W3MEpeHHe | MPaKTHKe —4epTUTH CXEMBI JIEKTPHYECKOH | MpaBHja G
CHJTBI TOKa» LIeTH; 6e30macHOCTH IPH HECTAHIAPTHBIX
—U3MEPATH CHITY TOKa Ha paboTe ¢ HCTOYHHUKAMHU CHTYaLHsX,
Pa3MYHBIX YYaCTKaxX LeIH; 9JIEKTPHYECKOr0 TOKa OBNTATICHHE
—paboTaTh B rpynie 3BPUCTHYECKUMH
8/3 | Dnekrpuyeckoe Kom6uHHpoBaH | —BbipaxkaTh HanpsbkeHue B kB, PaccuuThIBAIOT 110 MeTOJIaMH PelleHHUs
2 HarpsDKEHUE. HBIN yPOK. MB; (bopMyIie HanpsHKEHHE; npoGrem;
—aHaJIM3upoBaTh Ta0JIMYHbBIC _q)opMupogaHy]e yMeHl/Iﬁ
JIaHHBIE, BBIpAKAIOT paborarth B rpymnmne ¢
paGoTarh ¢ TEKCTOM y4eOHHKa; HaNpsDKCHUC B BBITIOJIHEHHEM
— pacCYMTHIBATH HATIPSDKEHUE 110 pa3UYHbIX €IMHHULIAX Pa3IMYHBIX COLMATBHBIX
dopmyne poJieii, peACTaBIATh U
9/3 | BonsTmeTp. Kom6unupoBan | —OnpenensaTb LUeHy ACTIeHUs Hccaenyior OTCTanBaTh
3 3aBUCUMOCTD CHJIbI | HbIH YPOK. BOJIETMETPA; 3aBUCUMOCTb CHUJIbI TOKa CBOM B3MJIABI U
TOKa OT —BKJIKOYATh BOJITMETP B LIETIb; B MIPOBOJIHUKE OT yoesuenus, BECTH
HanpsOKEHUs —M3MEpATH HANPSDKEHHE Ha HaNpsDKEHHMsl Ha ero AHCKYCCHIO,
pasIMYHBIX YYaCTKaxX LerH; KOHLIAX.
—4epTUTH CXEMBI IEKTPUYECKOH
Lenu
—CTtpouts rpaduK 3aBUCUMOCTH
CHJIbI TOKA OT HaNpsDKCHHs
10/ | ConpoTUBIEHHE. Vpok —QOOBICHATH MPUYHHY 3HAIOT U BHINOJHAOT
34 | JlaGoparopHas NPUMEHEHHUS BO3HMKHOBEHHSI CONPOTUBIICHHUS; npaBHja

14




paborta

3HAHUM Ha

—aHaJIM3UPOBaTh PE3yJILTAThI

«Hzmepenue
HarnpspKEHUA»

PO
llPal\l YINC

0e30macHOCTH [1pU

OFBITOB-H FpaduKy; | paboTe C UCTOYHUKAMU

—Cco0Hparh NMEKTPHUECKYIO LETb,
W3MesTh HalpsDKEHUE,
I10JIb30BaThCsl BOJIETMETPOM

3JIEKTPUYECKOro TOKA.
HU3mepsiioT
HaMpsDKEHUE Ha yYacTKe
Lenu

11/ | 3akon Oma ans KomOHHHpOBaH | — YCTaHaBJIMBaTh 3aBUCUMOCTb BbIauCcasioT CUITY
35 | yyacTka uenu HBIN YPOK. CHJTBI TOKA B IIPOBOJHUKE OT TOKA, HalpsDKEHHE U
COTMpPOTUBJICHHS 3TOTO MPOBOJHMKA; | COMPOTHBIICHUS y4acTKa
—3anuceiBaTh 3akoH OMa B BUZIE Lenu
opmysr;
—peluars 331a4M Ha 3akoH OMa;
—aHaJIM3UPOBATh Pe3y/bTaThl
OMBITHBIX IAHHBIX, IPUBEJCHHBIX B
Tabnuue
12/ | Pacyer Ypok —Hccnenosarh 3aBUCUMOCTD HabGmaionaor
36 | cCOMpOTHUBIIEHHS bopMUpOBaHHs | CONPOTUBIICHHUS MPOBOAHMKA OT €r0 | 3aBUCMMOCTb
NPOBOJIHUKA. NpeaAMETHBIX JUTMHBI, TUTOLIAH MONEePEYHOro COMpPOTHUBJICHUS
HaBBIKOB, CeueHMs ¥ MaTepualia MPOBOJHUKA; | MPOBOIHHMKA OT €ro
OBJIAJICHUS —BBIYHCIIATH YACJIbHOE JUIMHBL, IUIOIIAAH
npeMETHBIMU COMPOTHBJICHUE MPOBOJHHUKA MOTMEePEYHOro CeUeHHUs U
YMEHUSIMH OT pojia BelleCTBa
13/ | Ilpumepsl Ha KomGunupoBan | —YepTHTb CXeMBbl IEKTPHYECKOH | Bhramcasior cuny
37 | pacuer HbIH ypOK. LIeTH; TOKa, HaNpsDKEHHE U
3NIEKTPUYECKUX —pacCUUTHIBATH IEKTPUUECKOE COTPOTUBIICHUS y4acTKa
nenei COTPOTHBJICHUE Lenu
14/ | PeocraTtsl. VYpok —Cobupars MEeKTpUUecKylo Lenb; | O0bACHAIOT
38 | JJaboparopHas NPUMEHEHUS —T0JIb30BATHCS PEOCTATOM ISk YCTPOHCTBO, MPUHLIUII
pabora 3HaHUH Ha PEryJMpOBaHKs CHIbI TOKA B LENHK; | JEHCTBHS U Ha3HaUYCHHE
«PerynupoBaHue NpaKTHKE —paboTaThb B rpynrne; pEeOCTaToB.
CHJTBI TOKA —TIPeICTABIIATh PE3Y/ILTAThI PeryJimpyIoT cuily TOKa
peocTaTomM» W3MepeHHid B BUE TabIMLL B LIENIH C MOMOLUBIO

peocrara
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15/ JtaboparopHas Vpok —Co6upaTh ANEKTPUYECKYIO LeNb, | 3HAIOT H BLINOJIHSIOT
39 | pabora NpUMEHEHMS —U13MEepSTh CONPOTHBIICHHE npaBHJIA
«H3mepenue 3HaHUH Ha NPOBOIHUKA MPH MOMOLIN 0€30IaCHOCTH IIPH
COMPOTHUBIICHUS NpaKTHKe amIiepMeTpa U BOJIETMETPA; paboTe ¢ HICTOYHMKAMHU
MPOBOJIHHKA —NpEACTABIAT PE3YJIBTAThI 9NIEKTPHUYECKOrO TOKa.
u3MepeHuii B BUie TabIuLY; H3mepsioT
—paboTarth B rpymnmne JIEKTPUYECKOE
COTPOTHUBIIEHHE
16/ | IMocnenosarenbHoe | YpPOK —IIpuBoauts nMpumMepbl CocCTaBJSIIOT CXEMBI C
40 | coenuHeHuWe ¢dopmupoBaHus | TPUMECHEHHS TIOCIIEN0BATEIBLHOTO NOCJIe0BaTEIbHBIM
MPOBOJIHMKOB NpeMETHBIX COeMHEHHs] IPOBOIHUKOB; COeIMHEHHEM
HaBBIKOB, —paccYUTHIBATh CHITY TOKa, 9JIEMEHTOB.
OBMaJICHHs HaIpsDKEHHE ¥ CONPOTHBIICHHE MPH
NpeIMETHBIMH NocJea0BaTeIbHOM COEAUHEHUU PaccunThIBAIOT CHITY
YMEHUAMH TOKa, HANPSDKEHHUE H
COMpPOTHBJIEHHE MPU
NI0CJIe0BaTEIbHOM
COeIMHEHHUHU
17/ | IlapaienbHOe VYpok —IIpuBOAUTHL MPUMEPHI CocTaBJsIOT CXEMBI C
41 | coenuHeHHE dopmupoBaHus | MPUMEHEHHs MapaIIEILHOIO napaJulebHbIM
MPOBOJIHMKOB NpEeAMETHBIX COEIMHEHHS] TPOBOTHUKOB; COEIVIHEHUEM
HaBBIKOB, —pacCUMTHIBaTh CUITY TOKA, JIEMEHTOB.
OBJIAZICHUS HaNpsOKEHHE U COMPOTUBIICHUE MPH
MpeaIMETHBIMU napajuielbHOM COSIMHEHUH PaccyuThIBAIOT CUITY
YMEHUAMH TOKa, HaNPSDKEHUE U
COMNPOTHBIICHHE NPH
napaiebHOM
COeIMHEHUH
18/ | Pewuenue 3aa4 KombunupoBaH | —PaccyuTsiBaTh CHILy TOKA, PaccuuTBHIBAIOT CUITY
42 HBIN YpOK HarnpskeHHe, CONIPOTUBIIEHNE NPU | TOKA, HANPIKCHHE,

napajuieIbHOM U
MocCea0BaTeJIbHOM COCAUHEHUH
MPOBOAHUKOB;

—TIPUMEHSITh 3HaHUS K PELICHUIO

COMPOTHUBJICHUE TIPU
napajuieIbHOM H
MOCJIeI0BATEEHOM
COeTMHEHUH
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33124 MPOBOJIHMKOB
19/ | O6o0menue no Vpok —TIpyMeHsTh 3HaHKs K PELICHHUIO IpuMeHSIOT 3HaHUs K
44 | Teme 0000LEeHus U 3a1a4 pelIeHUIO 33124 Ha
«ONeKTpUYeCKUi CUCTeMaTH3alH pacyeT MEeKTPHIECKUX
TOK» Y 3HAHUM ueneu
20/ | Pabora u Ypok —PaccuuTbiBaTh paboTy U PaccunThIBaOT paboTy
45 | MOILHOCTbH TOKa dopmMupoBaHKs | MOLIHOCTB EKTPUIECKOro TOKa, ¥ MOLIHOCTb
NpeIMETHBIX —BBIPKATH SAMHHUILLY MOLIHOCTH 9NEKTPHUYECKOrO TOKA.
HaBBIKOB, yepe3 eMHHULIbI HAPSDKEHHS U OO0BACHAIOT
OBJIAACHUS CHJIBI TOKA YCTPOMCTBO M MPUHLIMI
NpeIMETHBIMU JeUCTBHUS BAaTTMETPOB U
YMEHUSIMU CUETYUKOB
3JIEKTPOIHEPI UM
21/ | JJabopatopHas Ypok —Bsipaxkats paboTy Toka B Breu; H3mepsioT paboTy u
46 | pabora NPUMEHEHHS KBTeu; MOILHOCTh
"Usmepenue 3HaHWI HA —M3MEPATH MOLHOCTB U paboTy SJIEKTPUYECKOrO TOKA.
MOLIHOCTH U MpPaKTUKE TOKA B JIaMIIe, UCTIONIB3Ys
paboThbl TOKa B amrepMeTp, BOJIETMETP, Yachl;
namre" —paboTaTth B rpyrnmne
22/ | 3akoH Jxoyns— Kom6unupoBa | —OOBSCHATE HarpeBaH#e OOBbSACHSIIOT SIBJIEHHE
47 | JleHua HBIHA YPOK MPOBOHUKOB C TOKOM C TMO3UIUH HarpeBaHus
MOJIEKYJISIPHOTO CTPOCHUSA MPOBOIHUKOB
BEILECTBA; 9NEKTPUYIECKUM TOKOM
—pacCYUTHIBATh KOJUYECTBO Ha OCHOBE 3HAHUM O
TEIUIOThI, BHIACIAEMOE CTPOSHUH BEIIECTBA
MPOBOIHUKOM C TOKOM IO 3aKOHY PaccYuTHIBAIOT
Jxoyns—Jlenua KOJIMYECTBO TEIUIOTHI,
BBIACIISIEMOE
MPOBOZAHMKOM C TOKOM
no 3axkoHy Jhxoynsa—
Jlenua
23/ | Konpencarop VYpok —QObIACHATH Ha3HAYCHUS OO0bACHAIOT
48 GOpMHMpPOBaHUs | KOHICHCATOPOB B TEXHUKE; Ha3HaYeHMs
NpeIMETHBIX — 0GBACHATH CIIOCOOBI YBEIMUEHMsl | KOHACHCATOPOB B
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HaBBIKOB, Y YMEHBIIEHHS] EMKOCTH TEXHHKE;
OBNAJCHUSA KOH/IEHCATOPa; PACCUYHTBLIBAIOT
NPeaMETHBIMH —PacCYUTHIBATH NEKTPOEMKOCTb | AMIEKTPOEMKOCTh
YMEHUSIMHU KOHZIEHCaTopa, paboTy, KOTOPYIO KOHJIeHcaTopa, pabory,
COBepLIAET EKTPUIECKOE MOJIe KOTOpPYIO COBEpLIAET
KOHIEHCATOPAa, SHEPIHIO JIEKTPUYECKOE T0JIE
KOH/IeHcaTopa KOHIEHCATOPa, SHEPIHIO
KOHIEeHcaTopa
24/ | HarpeBaresbHbIe Kom6unupoBaH | —Pasninyarh No NpUHLHMITY 3HAKOT U BHINOJHSIOT
49 | npubopsl. HBIH YPOK JIeMCTBHS JTAMITbl, UCIIONB3yEMbIE npaBunjia
KopoTkoe 3aMbIKa- IS OCBELIEHMUS, TIPEJOXPAHUTENH B | 06€30MaCHOCTH MPU
HHe COBpPEMEHHbIX NMpHOOpax paboTe ¢ HCTOUHMKAMH
9JIEKTPUYECKOrO TOKA.
Ymeror
0XapaKTepH30BaTh
CIIOCOOBI
sHeprocOepexeHus,
NpUMEHsieMble B ObITY
25/ | O6o0ueHue o Ypok —TIIpumeHsTh 3HaHuUs K peulehuio | [IpHMEHsIIOT 3HaHKA K
50 | reme 060061meHus 1 3a7a4 PELIEHHIO 3a/1a4
«DNeKTpUYeCKre cHcTeMaTU3alu
SIBIICHUS Y 3HaHUH
26/ | KonrtposbHas Vpok koHTponst | —IIpUMEHATb 3HaHUSA K PELLCHHUIO IIpuMeHSIOT 3HaHUSA K
51 | pabora o Teme 3HAHUH 3aja4 PELUEHHIO 3a/1a4
«ONEeKTpUYECKHE
SIBTICHUS»
5. DeKTpoMarHUTHbIE siBJeHHs (549.)
1/ | MarHutHoe nojue Ypok —BBISBNATE CBA3b MEXIY HccnenyroT ACHCTBUE JIM9HOCTHBIE: MeranpeamMeTHbie
52 dopmupoBaHHs | EKTPUUCCKUM TOKOM H 9NEKTPUYECKOro TOKa Ha | _OBJIaJieHHe HaBbIKaMH
MPEAMETHBIX MarHUTHBIM T0JIEM; MarHUTHYIO CTPEJIKY copMHPOBAHHOC | CAMOCTOATEIBHOIO
HAaBBIKOB, Thb nprOOpeTeHUs
OBJIA/ICHUS —O0BACHATH CBSI3b HaNpaBJICHHUS [103HABATEbHBIX | HOBBIX 3HAHUH,
NpeIMETHBIMHU MAarHMTHBIX JIMHUHA MarHWTHOrO WHTEPECOB Ha OpraHu3aluu y4eoHoM
YMEHHSIMH 0JIsl TOKA C HANpaBJIEeHHWEM TOKa B OCHOBE pasBuTus | ACATENBHOCTH, nocra-

HOBKHU LIETIEH,
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[IPOBOIHUKE; WHTEJUIEKTyaJIbHBI | TUIAHUPOBAHM,
XHU TBOp'{eCKl/[X CaMOKOHIPOHﬂ N OLICHKHA
—TPUBOAUTH NIPHUMEPHI MarHUTHBIX criocobnocTeii pe3yJIETaToB cBOEH
SABJICHHUHU yqamﬂxcﬂ; JeATENIbHOCTH,
_ y6exaenHocTh | YMCHWAMH NPEABHICTS
2/ DNEeKTPOMArHuThl. | YpOK —HaspiBaTh CIOCOOBI YCUIICHHUS HaoGmnropaor R A—— BO3MOXKHBIE
53 | JlaboparopHas NPUMEHEHMS MarHur- MarHMTHOE JACHCTBUE N— pe3yJIbTaThl CBOMX
paborta «Cbopka 3HaHWI Ha HOTO IEHCTBHS KAaTYIIKH C TOKOM; KATYIIKH C TOKOM. NpHPOML, B HEOD- JEeUCTBUM;
SJIEKTPOMAarHUTa NpaKTHKe H3roTaBJHBaIOT KOO c;n _NIOHMMaHHUE pa3NuyMit
—TIPUBOAUTDL NMPHUMEPBI 9JIEKTPOMArHuT, R MEXY UCXOIHBIMU
HUCIIOJIb30BAHUS JICKTPOMAarHuTOB B | ycnpITBIBAIOT €TI0 pasyM aKTaMU U TUIOTEe3aMu
KCTIOJIb30BaHUA
TECXHHUKE U 6[)['1"}’; JIEUCTBUS, HCCJIEAYIOT )IOCTH)KCHHﬁ JJIA UX 0OBSICHEHUS,
6 3aBHCUMOCTb CBOMCTB ——— TEOPETHYCCKUMU
— paborars B rpynmne 37IEKTPOMarHuTa OT Te)}:H J MOJICIIAMH 1
CHUJIBI TOKA M HATTMYHMS . peabHbIMH 00beKTaMH,
aJpHEeIIero
cepleuHHKa 8 ORIEIPHRS
pasBHTHA YHUBEPCATBHBIMH
3/ | IocTosiHHBIE Kom6uaupoBaH | —OGBICHATH BOSHUKHOBCHHE H3y4aioT sBlICHHUs qgnoaeqecxoro y4eOHbIMHU ACHCTBHAMH
54 | MarHuThL. HBIN YPOK MAarHWT- HBIX Oypb, HaMarHWYMBaHUS UOIIERTRS, Ha IPHMEPaXx [UTIOTE3
MarHuTHOE Tioje HAMAarHUYMBaHHE JKENe3a; BEIIECTBA. JEERGHMEH At OOBACHEHHS M3BECT-
e TBOpLIAM HAYKHA U | HbIX (aKTOB U
—MoNy4aTh KapTuHbl MarauTHoro | HaGuronaror CTpyKTypy TCXTHICH, 9KCIIePHMEHTAIILHOM
OISt MAFHHTHOLO MOJS OTHOIIEHHE K Pu- | MPOBEPKH BHIIBUIaeMbIX
[OCTOSIHHBIX MarHUTOB. | 3UK€ Kak rumnotes, paspaboTku
MOJIOCOBOIO U yrooOpa3Horo OGHApYKHBAIOT SJIEMEHTY TEOPETUICCKUX MO}ICHCEI
MarHHTOB; MAFHUTHOE Hone 3emn | OOLCHETOBEUECKO MpOLECCOB MK SBICHUM,
# KyJIBTYpBI; _(bopMHPOBAHUE yMEHHH
—ONMKCHIBATH OMBITHI 11O BOCIIPUHUMATD,
HaMarHW4YMBa- HUIO BEILECTB CaMOCTOSITEJIBHOC nepepabaTbiBaTh 1
- TPEAbSBIATH
4/ | JJaboparopHas Kom6unupoBa | —OOBACHATb MPUHLKAI ASHCTBUSA O0HApPYKHBAIOT npHOGpeTeHMH uH(bOpMALIHIO B
55 | pabora «M3yyeHue | HbIH yPOK 3JIEKTPOJBUraTelisi ¥ 00JIaCTH €ro JIECTBUE MarHUTHOIO HOBBIX 3HAHHIA U CJIOBECHOM, 00pasHOi,
3JIEKTPUYECKOrO IIPUMEHEHU, TIOJIsl Ha MPOBOJHMK C NPaKTHYECKHX CHMBONIUYECKOH opMmax,
JBUraTesis TokoM. Mzyuaror yMeHHii; aHanu3upoBarh v
MOCTOSTHHOTO TOKa» —TIEpPEYUCIIATD IPCUMYIIECTBA MPUHLMN JeHCTBHS FOTOB;[ W—— nepepabarblBaTh
3NIEKTPOBUTaTeNIeH MO CPABHEHHIO | 3eKTpOABUraTENs a6 TMOJyYECHHYIO
: BBIOODY

C TCIUJIOBBIMHU;

Cobuparor u
MCTIBITHIBAIOT MOJIENIb

JKM3HEHHOIO IyTH

uHGOpMaLUIO B
COOTBETCTBUHM C
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—co0uparhb MEKTPUUECKHUI 3NIEKTPHYECKOTO B COOTBETCTBHUH [OCTaBJICHHBIMH
JBUraTe)lb MOCTOSHHOIO TOKa (Ha | JBHratesisi MOCTOSHHOIO | C COOCTBEHHBIMM | 33/1a9aMH,
MOJEIN); TOKa HUHTEPECaMH U BBIIENATH OCHOBHOE
BO3MOXKHOCTSIMH; | COACPIKAHHUEC
—OrnpeesNisaTh OCHOBHBIE IETANIU MOTHBALUS IPOYMTAHHOIO TEKCTa,
3JIEKTPHUYECKOrO JBUTaTENs 56pa303aTem,Hoi/’1 HaxOIUTh B HEM OTBETHI
MTOCTOSIHHOTO TOKa; JeSTENbHOCTH Ha MOCTaBJIEHHbIE
PP — Bonpogu Y W3Jarath ero;
p rpy HA OCHOBE _npuobpeTeHue oneita
—— CaMOCTOSTENEHOTO
5/ KonrtposnbHas Vpok koutponst | —IIpuMeHsTh 3HaHus K pelienuio | IIpuMenstioT 3HaHU K [IO¥CKa, aHATH3a
56 | pabora mo Teme 3HAHUM 3aa4 PELUEHHIO 3a]1a4 SPAEHIpORIET | u otbopa HHpopMaLHH C
«ONeKTpOMarHuTH 0 TOAXONa, HCIIOJIb30BaHUEM
b€ SIBIICHUS» _ $opmuposanne pa3NMYHBIX HCTOYHHUKOB
LEHHOCTHBIX

OTHOLUEHWH Apyr
K ApyTY,
YUUTEIIO,
aBTOpam
OTKPBITUH U
U300peTeHHIH,
pe3ynbTaram o0y-
YEHUsL.

M HOBBIX
WHGOPMALIMOHHBIX
TEXHOJIOTUM AJis
peLueHuUs
[103HaBaTeIbHBIX 33/1a4;
_pa3ButHe
MOHOJIOTHYECKOM U
JIMAJIOTUYECKOM peuH,
YMEHHUS BBIpaXKAaTh CBOM
MBICJIH ¥ CIIOCOOHOCTH
BBICITYLIIMBAaTh COOe-
CceIHUKa, IOHUMATh €ro
TOUKY 3pEHHS,
NpU3HaBaTh [1PaBo ApY-
roro 4ejioBeKka Ha MHOE
MHEHHE;

_OCBOEHHUE NPHEMOB
JIelCTBUN B
HECTaHAAapTHBIX
CUTYyaLUsX,

OBJIaZICHNE
9BPUCTUYECKUMHU
METOAAMHU pPeLUEHUs
npobuem;
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_¢opmupoBaHrE yMEHUI

padoTaTh B TpynIe ©
BBITOJIHEHUEM
Pa3IHYHBIX COLMATBHBIX
ponei, NpeACcTaBIsATh U
OTCTauBarhb

CBOU B3VISABI U
yOeXxxaeHusl, BECTH

JICKYCCHIO.
6. CBeroBblie siBienns (10 4.)
1/ | UcTouHukH VYpok —Hab6nonars npsmMonuHeiHoe Hab6aronaror u JInuHOCTHBIE: MeTtanpeamMeTHbIE
57 | ceera. Pacnpoctpa- | ¢bopMuUpOBaHUSl | pacIpOCTPaHEHHE CBETA; 00BSICHAIOT _ _OBIIaJICHNE HaBBIKAMHU
HEHHE CBeTa NPeIMETHBIX —00BsCHATH 00pa3oBaHMe TEHU U | 00pa3oBaHUE TEHHU U chopMHUpPOBaHHOC | CaMOCTOSTENLHOIO
HaBbIKOB, MOy TEHH; TOJTy TEHH. T npuoOpeTeHuUs!
OBJIAICHUS —TMPOBOAUTE HUCCIIEOBATEIbCKUM M3006paxaror Ha 03HABaTeNbHbIX | HOBBIX 3HaHHIA,
NpeaMETHBIMU 9KCTIEPUMEHT T10 MOYYCHHIO TEHH | PHUCYHKaX 00JIaCTH TEHM | MHTEpPECOB Ha OpraHu3aLyy y4eOHOH
YMEHUAMH H MOJTYy TCHH. Y MOJTyTEHH OCHOBE passuTusi | ACATEIBHOCTH, MIOCTa-
—Haxonuts INonspHyro 38e31y B MHTeJUIeKTyanbHpl | HOBKH LCICH,
cosBe3uu bonpuroit Mensenuuipr, X U TBOPYECKHUX TJIaHMpOBaHMU,
—HCIOJb3Ys NOABKHYIO KapTy cnocoOHocTeH COMDROHIPATA R SHEHES
3BE3AHOr0 Heba, OnpenensTh YYaLIMXCS; OISR TANGH
[MOJIOXKEHHUE [UIAHET YOEKIEHHOCTD ACATENBHOCTH,
- YMEHHUSMHU NPEeBUIETH
2/ OrpaxeHue Kom6unupoBan | —Habnronarh oTpaxeHHe CBETa; HUccnenyror B BO3MOXKHOCTHU sA———
58 | ceera. 3akoH OTpa- | HBIH YPOK —TIPOBOJMTH UCCIIEOBATENILCKUH | 3aBUCUMOCTb yIjia HIO3HAHHUS De3yETATHI CBOUX
JKEHHUs CBETa 9KCMEPUMEHT MO U3YUYCHHUIO OTpaKEHMs CBETA OT TMPUPOJIBL, B HEOO- | oiicrppii:
3aBUCUMOCTH yIJIa OTPKEHUS yriia majeHus XOOUMOCTH MOHMMaHHe pasTHuHii
CBeTa OT yIVIa NaJIeHUs pa3yMHOro MEKIY HCXOIHBIMH
3/ | IInockoe 3ep- Kom6unupoBan | —IIpuMeHATH 3aKOH OTpaXKEeHHUs Hccaenyior cBoiicTBa UCIOJIb30BaHMs daxTamMu U runoTE3aAMHU
59 | kano HBIN ypOK CBETa MpU NOCTPOCHUU n300pa)keHuUsl B JOCTW)KSHUM JUISL BX OOBSICHEHMUS,
n300paXkeHus B IUIOCKOM 3epkaiie; | 3epkasie. CTposit HayKH U TEOPETHYECKUMHU
—CTPOUTH U300paKEHHE TOUYKH B 1300 pakeHus, TEXHOJIOTUH VI | MOZENsAMHU U
TUIOCKOM 3€pKajie MOJIy4YaeMbIe C JajbHEUIIero peanbHbIMU OObEKTaMH,
MOMOUIBIO ITOCKHUX pasBUTHS OBJIaJIeHHE
3epKaJIbHbIX YeJI0BEYECKOro YHUBEPCAIBHBIMH
MIOBEPXHOCTEHN obecrsa, y4eOHBIMH JEHCTBUAMH

Ha npUuMepax rurores3
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YBaXXCHHUE K

JUTS OOBSICHEHHUS U3BECT-

4/ IIpenomie- Kom6unupoBan | —HaGmonars npenomiienue ceera; | HaGmonaror
60 | Hue cBera. 3aKOH HBIH YPOK —paboTarb C TEKCTOM y4eOHHKa; NpeIOMJICHUE CBETA,
MpeNOMIICHUS —TPOBOJMTH UCCIIEIOBATENBCKUI | H300paXKAIOT XO1 JTyUei
cBeTa 9KCTIEPUMEHT O NPETOMIIEHUIO Yepe3 MpeTOMITSIOLLYIO
cBeTa MpU Mepexojie Tyda u3 npU3MYy
BO3/yXa B BOJLY, JIeJIaTh BbIBOJBI
5/ | Jlun3bl. Kom6uuupoBan | —Pasnuuars nun3kl no BHemHemy | HaGaronaror xon syyeit
61 | OnTuyeckas cuia | HbIHA YPOK BULY; Yyepe3 BBIMTYKJIbIE U
JIUH3BI —OnpeaeNsTh, Kakas U3 AByX JIMH3 | BOTHYTBIE JIMH3bI.
C pa3HbIMHU POKYCHBIMH W3mepsitoT pokycHOE
PacCTOSIHUSMH JaeT Gosbliee paccTosiHue
YBEJIUYCHHUE cobuparoLei JTMH3bL.
H3o06paxaror xon
JIy4yel yepes JIMH3Y.
Beraucasiior
YBEJIUYEHUE JIHH3bI
6/ | UzobpaxeHus, KomGunupoBan | —CTpPOUTH U300paKeHHU, H300pakaior xox
62 | maBaemble JIMH30M HbIH ypOK JaBaeMble JIMH30M (pacCeBaIOLLEH, | JlydeH Yyepes JIMH3Y.

cobuparoueit) st cydaes: F> f;
2F< f; F<f <2F;

—pasnu4yaTb MHUMOE U
JEUCTBUTENBHOE U300paKEHUS

Buruuciasor
YBEJTHUYCHUE JTIUH3BI

TBOpLAM HayKH U
TEXHUKH,
OTHOILICHUE K PH-
3UKE KaK
SIIEMEHTY
00LIEYETTOBEYECKO

U KyJIBTYpBI;

CaMOCTOATEBHOC
Th B
NpUOOpeTeHUH
HOBBIX 3HAHUH U
MPaKTHYECKUX
YMEHHUH;

_ TOTOBHOCTB K
BBIOOPY
JKU3HEHHOTO ITyTH
B COOTBETCTBHHU

C COOCTBEHHBIMHU
WHTEpecaMH U
BO3MOXXHOCTSIMU;
_ MOTHMBaLMs
obpa3oBaTesbHOU
JIESITeNIbHOCTH
LIKOJIbHUKOB

Ha OCHOBE
JIMYHOCTHO-
OPUEHTHUPOBAHHOT
0 MOAXOJa;

_ ¢opmupoBaHHe
LEHHOCTHBIX
OTHOLUEHUH Ipyr
K Ipyry,
YUHTEIIO,
aBToOpam

HBIX (DaKTOB U
IKCTIEPUMEHTAIBHON
IPOBEPKH BbIIBUT'AaCMBbIX
TUIoTe3, pa3paboTKu
TEOPETUYECKUX MOJIENIEH
MPOLIECCOB MU SBJIEHUH;
_¢dopmrpoBaHUe yMEHWH
BOCIPHHHUMATh,
nepepabarbIBaTh U
NpeIbSABIATH
uH(popMauHIo B
CJIOBECHO#, 00pa3HoiA,
CHMBOJIMYECKO# opmax,
aHaNNU3UPOBAaTh U
nepepabarbIBaTh
MOJIyYeHHYIO
uH(pOpMaLHMIO B
COOTBETCTBUH C
MIOCTaBJICHHBIMH
3afayamH,

BBIZIENISITH OCHOBHOE
coziepKaHue
MPOYMTAHHOTIO TEKCTA,
HaXOIUTH B HEM OTBEThI
Ha MOCTaBJIECHHBIE
BOIPOCHI U U3JIararh €ro;
_npuoOpeTeHKe OnbITa
CaMOCTOSTENBHOIO
TOKCKa, aHAIK3a

1 otbopa uHGopMaLuK C
HCIIONI30BaHUEM
pa3MYHBIX HCTOYHUKOB
¥ HOBBIX
UH(OPMALIMOHHBIX
TEXHOJIOTHH JUIs
pelueHus
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OTKPBITUH U

[IO3HABAaTCJIbHBIX 33124,

U300peTeHuiA,
pe3ynbraraM o0y-
YEHHS.

_pa3BuTHE
MOHOJIOTHYECKOH U
JIMAJIOTUYECKON peyH,

7/ | JIun3bL. JI.P. | ¥pok JIunza. Cobuparomue 1 Habnronarot xox Jiyyei YMCHUA BHpORATE CBOR
63 | INonyuenue MpPUMEHEHHS pacCeMBarOLIKeE JIMH3bL. Yepes BBIMYKJIbIE U MBICIH 1 CIIOCOGHOCTH
u300paKeHUs  C | 3HAHM Ha | OnTryeckas ock U GokycHoe BOTHYTBI€ JIHH3BI. BBICIyLIMBATh COOE-
MOMOILBIO MpaKTHKe paccrostHue JIMH3bL. [IpHHIMnbI HsmepsiroT GpokycHoe CEIHIED, HOHEMATE R0
cobuparoei MOCTPOSHUS U300pAXKEHHH, paccTosiHue SO S,
o o pU3HABATH PaBO JPY-
JIUH3BI JaBaeMbIX JIMH30M. OnTHyeckas cobuparorei JIMH3HI.
% roro yejioBeKa Ha HHOe
CHJIa JIUH3BI H306paxaroT xox myueit .
MHEHHE;
GRS JMHAR _OCBOEHHE NPUEMOB
Beraucnstor JNeficTBHil B
YBEJIUYEHHE JTUH3bI HECTAH/IAPTHEIX
CHUTyaLusX,
OBJIaJICHHE
3BPUCTHYECKHUMHU
METONaMH PeIleHHUs
npobnem;
_¢opMupoBaHHe YMEHHHA
paboTarh B rpymne
8/
64 :
Peurenue 3apmay Ha | KomOuHuposan | Peiienue yacTHbIX 3a1a4 - Pemaror 3asauu Ha Bri6upator, ITpunepxuBaroTcs
NOCTPOECHHE HbII ypOK OCMBICIICHHE, KOHKPeTHU3alus U MOCTPOeHUE COMOCTABJISIOT U | MOPAJIBHO-3THYECKUX H
U300 pKEHUS B orpaborka 3YH u CY/] npu u300pakeHUe ¢ 00OCHOBBIBAIOT MICHXOJIOTUYECKUX
TOHKHX JIMH3aX. pelIeHUH KOHKPETHO- MOMOLIBIO coOuparonieii | cnocoObl MPUHLIUIIOB OOLIEHHS U
NPaKTHYECKUX 3a/1a4 nuH3bl. OTpabaThiBAlOT | PElICHUS 3aJa4U. | COTPYAHHUYECTBA
aJITOPUTM MOCTpOeHHs | Boipaxaror [TpuHuMaroT
u300pakeHUH B CTPYKTYpY 3aJau | MO3HABAaTEeNbHYIO LIEJb,
cobuparomux u pa3HbIMU COXPaHSIOT €€ MpH
pacCeuBaIOIIMX JIMH3aX | CPEeACTBAMH BBITIOJTHEHUH Y4eOHBIX

JNEUCTBUM
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e LT Ted
S/ | OnTHueckue Kom6unrpoBan | OnTudeckue ABICHUs B PUPOJIE: HaGmionator l'[[z.»menmm CamoCTOsTEIbHO
65— puBopET- HbH ypOK MUPaKH, Fal0, Pafyra, pe(ppakius, | onTuueckue SBICHU, METO/1bI bopmyIMpyoT
Onruueckue nosnspHoe cusinue. [lpumenenue BBITIOJTHSIOT MH(OPMALIMOHHOT | TMO3HABATEIbHYIO Leb U
SIBJICHUS JIWH3 ¥ 3epKaJl B ONTHYECKHUX MOCTPOEHHE XOaa 0 MOMCKa, CTPOST AeHCTBHSA B
npubopax ny4ei, HeoOXOAHMOro CaMOCTOSITE/ILHO | COOTBETCTBHMH C HEH
JUIsL IOJTyYeHUs CO3at0T
onTuyeckux 3PpQeKToB, | aJrOPUTMBI
M3y4atoT YCTPOMCTBO JeSTeIbHOCTH
TeJiecKona v NPH peLIECHUH
MHKpOCKOMa 3anay
TBOPYECKOIo
MOUCKOBOIO
Xapakrepa
10/ | CeeroBbie sBnenus | KomO6unupoBan | 3aKOHbI MPSAMOJIMHEHHOTO PaGoratoT ¢ "kapToi CTpyKTypupYIOT | YMEKOT NpeACTaBIATh
66 HBIN YpPOK pacrnpocTpaHeHHs, OTPAKEHUS 1 3HaHUU'": NOMOIIHAIOT, 3HaHMS. KOHKpPETHOE
npenoMIIeHHs cBeTa. 3epKajia U KOPPEKTUPYIOT, BriOupator, coziepXKaHue H
auH3bl. ONTHYECKHUE SBJIEHUS CTPYKTYPHPYIOT. COMOCTABIAIOT U | cooOLIATh €ro B
JIeMOHCTPUPYIOT 000CHOBBIBAIOT NMUCbMEHHOH U YCTHOM
pe3y/bTaThl crnocoObl dopme, yyarcs
WCCIIeI0BaTENIbCKOM U pelienus 3a1aun. | dpHeKTUBHO
MPOEKTHOM BoiOupator COTPYAHHYATD H
JeSITeNbHOCTH OCHOBaHMS U Crnoco0CcTBOBATH
KPUTEPUHU IS MPOAYKTUBHOM
CpaBHEHMS H, KOOTIepaLuH
Kinaccudukaumm
00BEKTOB
67 | Peseps
68 | Peseps




Koppemnpom«a NOYPOYHO-TEMATHIECKOI'0 NJIaHUPOBaHHA.

[TopsimkoBeiii  Ne
ypoka

Noe ypoka B
paznene

Tema ypoka

KonuyecTBO 4YacoB IO
nporpaMmme

KonuyecTBO 4acoB B CBS3H C
KOPPEKTHUPOBKOM

Bcero
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BIIIIKKMHA

OGopynoBaHHe H NPHOOPBI.

HoMeHKIIaTypa y4e6HOro 060pyIoBanus 110 GU3MKe ONpPENeNieTCs CTaH1apTaMHu dusrgeckoro 06pa3oBaHusi, MUHUMYMOM

cojiepkaHus yueGHOro Marepuana, 6asicHOU nporpaMmoii oo1ero 00pa3oBaHus.
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pa60T He MeHee OJJTHOTO KOMILJIEKTA 060py)103aH1/151 Ha JBOUX y4JalIUuXCi.



