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IosicHUTENLHAA 3aNINCKA

Hacrosimas nporpamma no ¢usuke Ui 8 kiiacca co3iaHa ¢ MCIOJIb30BaHUEM O0OpYIOBaHHS U
MarepuasoB IIeHTpa 00pa30BaHUsl €CTECTBCHHO-HAYYHON HarlpaBlIeHHOCTH «Touka pocta» Juist § Kiacca,
COCTaBJICHA Ha OCHOBE:

1. ®enepanibHoro I'ocygapcTBeHHOT0 00pa30BaTEIHLHOIO CTaHAaPTa OCHOBHOT'O OOIIETO
obpazoBanus — PI'OC OO0 (npukaz MOH P® ot 17.12.2010 r. Ne 1897 ¢ nu3MeHEHHUSIMHT )

2. Yyeonoro mmana MBOY «MenseneBckas cpefnsis mkona» Ha 2022-2023 ydeOHbIi
ro/I.

3. ABTOpCKOH nporpaMmel — [Ipumepnas padodas nporpamma. JI. O. ['enaenmreiin, A.

A. bynarosa, A. B. Komkuna, 1. H. KopaunseB. — M. : BUHOM. JlaGopatopus 3Hanuii, 2021.

Pabouast mporpamma o ¢usmke 11st 8 Kiacca pacunrana 68 yaca M3 pacyéra 2 yaca B HEJEIIO

0a30BbIil ypOBEHb O0yUCHUS.

Y4yeOHO-MEeTONNUECKUNA KOMILJIEKT:

®dwusuka. 8 kiacc: yueOnuk: B 2 wactsax / JI.O. 'ennenmreiin, A.A. Bynarosa, 11.H. Kopaunbses, A.B.
Komkuna.; nox pexn. B.A. Opnosa — M.: IIpocsewienne, 2022.

esm 1aHHOM MpoOrpamMmabl

* MPOJOKUTH (DOPMHUPOBAHUE y OOYUAIOLIUXCS MPEJICTABICHUNM O HAy4YHOW KapTHMHE MUpa — BAXKHOTO
pecypca €CTeCTBEHHOHAyYHOM TIpaMOTHOCTH, O3HAKOMJIGHHE OOy4aromuxcsi ¢ (QU3HYECKUMU ¢
ACTPOHOMUYECKUMU SIBJICHUSIMH, OCHOBHBIMU MPHUHIIUIIAMU PaOOTHl MEXaHU3MOB, BBICOKOTEXHOIOTHUHBIX
YCTPOMCTB M TpHOOPOB, pa3BUTHE KOMIICTCHIIMH B PEIICHUU HHKXECHEPHO-TCXHUYCCKUX W HAyYHO-
UCCIIEIOBATENbCKUX 3a/1a4;

¢ JOCTHXXCHHUEC BBLIINYCKHUKAMH IIJIAHUPYCMBIX PE3YJILTATOB: 3H21HI/Iﬁ, YMCHI/If/'I, HaBBIKOB, KOMH@TGHIII/Iﬁ u
KOMITETEHTHOCTEH, OINpeNesieMbIX JMYHOCTHBIMH, CEMEWHBIMH, OOIECTBEHHBIMH, TOCYIapCTBEHHBIMU
HOTp€6HOCT$IMI/I 1 BO3MOXKHOCTsIMHU O6yanOHICFOC$[ CTapumiero MHIKOJIBHOI'O BO3pacTa, I/IHI[I/IBI/II[yaJIBHOf/'I
00pa30BaTeNbHON TPAEKTOPUHU €TI0 PA3BUTUS U COCTOSHUS 3710POBbSL.

JlocTKeHHe ITHX 1ieJei o0ecrieyBaeTcs peleHrueM CIeIyonX 3a/1a4:

* pa3BUTHE y 00y4aIOLUIUXCs IPEICTABICHUN O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHUS U JIBUKCHUS
Marepur, OCBOEHHE 00YJarOIUMHUCS OOIUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SBIECHUH, CO3JaHNE
yclloBUH A7 (DOPMUPOBAHUS HHTEIJIEKTYalbHBIX, TBOPYECKUX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX,
MH(POPMALIMOHHBIX KOMITETEHIIMH;

* OBJIaJICHHE HaYYHBIMU METO/IaMU PELICHUSI Pa3IMUHbIX TEOPETUUECKUX U TPAKTUUECKUX 3aad, yMEHUSIMHU
(bopMyIUpOBaTh TUIIOTE3bl, KOHCTPYMPOBATh, NMPOBOJUTH SKCIEPUMEHTHI, OLIEHUBaTh U aHAJIU3UPOBATH
MOJTy4YEHHBIE PE3YNBTAThl, COOCTABIIATH UX C OOBEKTUBHBIMH PEANHUSIMH KU3HU;

* (QopmupoBaHue y OOy4aroLIUMXCS yMEHHMH O€30macHO MCIOIb30BaTh JIabOpaTopHOE O00OpYIOBAaHUE,
MIPOBOJIUTh €CTECTBEHHOHAYYHBIE HCCIEIOBAaHUS M AKCIEPUMEHTHI, AHAJIU3UPOBATh IOJTYYECHHbIE
pE3yNbTaThl, IPEACTABIATH U HAYYHO apIyMEHTHPOBATh ITOJIyYE€HHBIE BHIBOJIBI,

* (QopmupoBaHue y oOOy4yarOUMXCSd HAy4HOTO MHUPOBO33PEHHUS, OCBOEHHE OOIIEHAyYHbIX METOJOB
(HabmronieHne, W3MEpeHHe, OSKCIIEPUMEHT, MOJCIMPOBAaHKUE), OCBOCHUE IMPAKTUUYECKOIO NPUMEHEHUS
HAy4HbIX 3HaHUM (QU3NKHU B KU3HH, (POPMUPOBAHNE MEXIPEAMETHBIX CBA3EH C TaKUMU MpEeIMETaMH, Kak
MareMaruka, UHhopMaTuka, XuMusi, OM0JIOTHUs, reorpadus, IKOJIOTUs, TUTeparypa u ap.

1.Ilnannpyembie pe3yJbTaThl 0CBOCHHSI NpeamMerTa « Duzukay.

JINYHOCTHBIMM pe3yJbTaTaMM 00y4eHUs (PU3UKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

* poccuiicKas rpaXkaHcKast UACHTUYHOCTD (IaTPUOTHU3M, yBaxkeHHe K OTe4eCTBY, UYyBCTBO OTBETCTBEHHOCTH
u ponra nepexa Ponunoit,);

* OCO3HAHHOE, YBAKUTEIBHOE U JOOpOXKETaTeIbHOE OTHOILICHHE K UCTOPHHU, KYIBTYpE, TPAIULIHUAM, SI3bIKaM,
LIEHHOCTSIM HapoaoB Poccun u HapoioB Mupa;
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* TOTOBHOCTb M CLIOCOOHOCTH 00y4aloIUXCs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILIMH
K 00y4YEHUIO U TMI03HAHHIO;

* pa3BUTOE MOPAJIBHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHUU MOpPAJIbHBIX MpOOJeM Ha OCHOBE
JUYHOCTHOTO BEIOODA;

* c(HOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIECHUS K YYCHHIO, YBKUTEIHHOIO OTHOLIECHUS K TPYLY,
HaJIM4UeE OIbITA YYACTHS B COLIMAJIBHO 3HAYUMOM TPY/IE;

* c(hOpMUPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HAyKH U 00IIeCTBEHHON MPAKTHKY;

* OCO3HAHHOE, YBAXKUTEJIBHOE M J0OpOKENaTeJbHOE OTHOUICHHE K JIPYroMy 4YEJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO, KYJIBTYPE, S3bIKY, BEPE, IPaXAaHCKOM MO3ULINN;

* OCBOGHHOCTh COLIMAJILHBIX HOPM, MPaBWJI MOBEACHUS, pojieil U (OpM COIMANBbHON KU3HU B rpynnax u
co00IIIeCTBaX;

* chopMHUPOBAHHOCTH LIEHHOCTHU 3JI0POBOTO U O6e30macHoro odpasza KU3HU;

MeTanpeaMeTHBIMH pe3yJbTaTaMu 00ydeHus: (U3MKE B OCHOBHOM LIKOJIE SIBJISTFOTCS:

YenoBueM (GopMHUpPOBaHMST MEXKIPEAMETHBIX MOHSTUM, TAaKMX Kak cHCTeMa, (PaKkT, 3aKOHOMEPHOCTH,
(beHoMeH, aHalln3, CUHTE3, SBJSIETCS OBJIAJICHUE OOYyUJAIOIMIMMHUCS OCHOBAMH YHTATEILCKON KOMITETEHIIHH,
proOpeTeHNE HaBBIKOB pabOThI ¢ HH(pOpMAIUEil, ydacTue B IPOEKTHOM e TEIbLHOCTH.

Perynarusubie YVY/I:

1) VYmeHue caMOCTOSTEIBHO ONPEACIATh LI 00y4eHHUsI, CTABUTh U (POPMYIIMPOBATH HOBBIC 33J1a4d B
y4eOHOH ¥ MMO3HABATEIILHON JeSITEIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH IMO3HABATEIBHOM
NEeSITEIbHOCTH.

2) YMeHHE caMOCTOSTEIbHO TUIAHMPOBATh MYTH JOCTHIKEHHS IIeJel, B TOM YHMCIIC allbTePHATUBHBIC,
OCO3HAHHO BEIOMparh Hambosiee (PPEKTUBHBIEC CIOCOOBI PEIIeHUs YYeOHBIX M ITO3HABATCIILHBIX
3aau.

3) VYMeHHE COOTHOCHTH CBOHM JCHCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMU, OCYIIECTBIIATh KOHTPOIb
CBOCH IeATETbHOCTH B MIPOLIECCEe TOCTIKEHUS Pe3yabTara, ONpeAesaTh CriocoObl AeHCTBHI B paMKax
MIPEJI0KEHHBIX YCIOBUI U TpeOOBaHUM.

4) VYMeHHe OLICHMBATh MPABUILHOCTH BBHIMOJHEHUS YUeOHOW 3a1aud, COOCTBEHHbBIE BO3MOYKHOCTH €&
peLIeHus.

5) ) Bnagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPHHSTUS PEIICHUA U OCYIIECTBICHUS
OCO3HAHHOT'0O BHIOOPA B y4eOHOMW U MO3HABATEIbHOMN e TETbHOCTH.

Ilo3naBarenbHble Y V/I:

1) VYmeHnuwe  ompenensaTh  MOHATHSA,  CO3/7aBaThb  OOOOIIEHHWS,  YyCTaHABIMBaTh  AHAJIOTHH,
KJIacCCU(UIUPOBaTh, CaMOCTOSITEIbHO BbIOMpAaTh OCHOBAaHUS U KPUTEPUHM Ul KIacCUPHUKAIMH,
yCTaHaBIIMBaTh  MPUYMHHO-CIEICTBEHHBIE  CBSI3U, CTPOUTh  JIOTUYECKOE  paACCYXJEHUE,
YMO3aKJIIouYeHHe (MHIYKTUBHOE, A€IYKTUBHOE, 110 aHAJIOTHH) U JIeNIaTh BBIBOJIBI.

2) YMeHHWe co3maBaTh, MPUMEHSTh W MPEOOPa30BBIBATH 3HAKM M CHMBOJBI, MOJACIH M CXEMBI IS
peleHus yueOHbIX U 03HaBaTeNIbHbIX 33/1a4.

3) CMBICIOBOE YTCHHE.

4) d®opMHUpOBaHKE U Pa3BUTHE YKOJIOTMIECKOTO MBIIIUICHHS, YMEHHE IPUMEHSITh €r0 B TO3HABATEIBHOIA,
KOMMYHUKATHBHOM, COLIMANBbHOM MPaKTHKE U MPO(eCCHOHAIBHON OpUeHTaLNH.

5) Pa3BuTne MOTHBAIMM K OBJAJCHUIO KYIBTYpOW aKTHBHOTO MCIOJIB30BaHUS CIIOBaped W APYTUX
ITOMCKOBBIX CUCTEM.

Kommyuukarusabsle Y

1) VYmeHue OpraHu30BBIBATh yIeOHOE COTPYIHHUYECTBO U COBMECTHYIO JCATEILHOCTh C YYHTEIEM U
CBEpCTHHKAaMHU; paboTaTh MHIMBUAYaJIbHO U B TpYIIE: HAXOAUThH oOllee pelleHrue U pa3peniarb
KOH(QIUKTHI Ha OCHOBE CONNIAaCOBaHMSI TO3MIMM U yuy€ra UHTEpecoB; (HopMynupoBaTh,
apryMeHTUPOBaTh U OTCTAUBATh CBOE MHEHHUE.

2) YMeHHe 0CO3HaHHO HCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 33a4eii KOMMYHHKAIHH JUTS
BBIPQ)KEHUSI CBOMX YYBCTB, MBbICIEH M MOTPEOHOCTEH IS TJIAHUPOBAHUS U PETYISALMH CBOEH




NEeSATEIbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOMN PEe4Ybl0, MOHOJIOTMYECKON KOHTEKCTHOM PEYbIo.
3) ®dopmupoBaHWE UM PpPa3BUTHC KOMIIETCHTHOCTH B 00JAaCTH HCIOJNb30BaHHUS HH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonoru# (nanee — UKT).

4)
IIpeaMeTHbIE pe3yabTaThl.
BbINYCKHMK HAYYUTCH:
* pacro3HaBaTh TEIUIOBHIC SIBICHUS U OOBSCHATh HAa 0a3e MMEIOIIUXCS 3HAHUI OCHOBHBIC CBOHCTBA WIIH
YCIIOBUSI IPOTEKAHUS 3TUX sSIBICHUMN: AU Qy3us, n3MeHeHne o0bEMa Tell MPpU HarpeBaHUU (OXJIAXKICHUN),
OoJibIIasi CKUMAEMOCTh T'a30B, Majas C)KMMAeMOCTh KHJKOCTEH M TBEPIBIX TEI; TEIJIOBOE PaBHOBECHE,
WCIIapeHue, KOHJIEHCALUs, IUIAaBICHUE, KPUCTAUIM3alus, KUIEHHE, W3MEHEHHE BIIAXKHOCTU BO3/yXa,
pa3IUYHbBIE CIIOCOOBI TEIJIONEPEaaur, H3MEHEHUE arperaTHbIX COCTOSIHUN BEIIECTBa,
* ONKCHIBATh HU3YUYEHHBIE CBOMCTBA TeNl M TEIUIOBbIE SBJICHMS, HCHONB3Yyd (U3HUECKHE BEIHYUHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI DHEPIHsl, TEMIIEPATypa, YAEJIbHAs TEINIOEMKOCTh BELIECTBA, y/IEIbHAs
TEIUIOTa IUIABJICHUSA, YIAENbHAs TEIUIOTa MNapooOpa3oBaHMsl, YlelbHas TEIUIOTa CrOpaHHsl TOIUIMBA,
K03(pPUIMEHT MOJIE3HOT0 IEHCTBUS TEIJIOBOTO JIBUTATES;
* aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBJICHUS U IPOLECCHI, UCIIOJIb3Ys OCHOBHbIE ITOJI0KEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI O CTPOCHHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUU;
* pa3au4arbh OCHOBHBIC TPU3HAKU U3YUEHHBIX (U3HMUECKUX MOJCIICH CTPOCHHUSI Ta30B, JKUIKOCTEH U TBEPIBIX
Tel;
* IPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCTIONB30BaHUS (PU3NUECKUX 3HAHUHN O TEIJIOBBIX SBJICHUSX;
* pemIarh 3a7a4u, UCIOIb3Ys 3aKOH COXPAHEHUS SHEPTUHU B TEIUIOBBIX MPOIIeccax U (POPMYIIbI, CBI3BIBAIOLINE
¢u3nveckre BEIMYMHBI, HA OCHOBE aHaJHM3a YCJIOBUS 3aJadd 3alMCHIBATh KPAaTKOE YCIOBHE, BBIICIATH
¢dbu3nyeckue BEIMYMHBI, 3aKOHBI U (OPMYNBI, HEOOXOAUMBIE ISl €€ pelleHUsl, MPOBOAUTH Pacu€Thl U
OLIEHUBATh PEaJIbHOCTD MTOJIyUEHHOTO 3HAUYEHUS! (PU3NYECKON BEITMUMHBI,
* pacro3HaBaTh 3JEKTPOMATHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE HMMEIOIIUXCS 3HAHUW OCHOBHBIE
CBOMCTBA WM YCIIOBUS NIPOTEKaHWS 3TUX SIBICHUM: JJIEKTpU3alUsl TeJll, B3aWMOJICHCTBUE 3apsi/iOB,
EKTPUYECKUN TOK U €r0 JIeUCTBUS, B3aUMOJICHCTBUE MarHUTOB, AIIEKTPOMarHuTHasi MHAYKLHS, AECTBUE
MarHuTHOTO TIOJII Ha TPOBOAHUK C TOKOM M Ha ABWXKYIIYIOCS 3apsOKEHHYIO YacTHUIly, ICHCTBUE
IEKTPUYECKOTO TOJISI HAa 3apsDKCHHYK0 YacTUIly, SJEKTPOMATHUTHBIE BOJIHBI, MPSIMOJUHEHHOE
pacnpoCcTpaHEeHUE CBETa, OTPAKEHUE U MTPEJIOMIIEHUE CBETA, AUCIIEPCHUS CBETA;
* COCTaBIISAITb CXEMbl DJJIEKTPUYECKUX LENeld C TMOCIeAOBATEIbHBIM M MapajluIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3Inyas
* aHAJM3UPOBATh CBOWCTBA Tell, DIEKTPOMArHUTHBIE SBIICHUS U MPOIECCHI, UCTIONB3Ys (PU3MUECKHUE 3aKOHBI:
3aKOH COXpaHEHHS AJIEKTPUUECKOro 3apsiia, 3akoH Oma JuIsl yyacTka 1en#, 3akoH Jxoyns — Jlenna, 3akox
MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUsI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA; IPH 3TOM
pa3anyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €0 MaTeMaTHuyeCcKOe BbIPAKEHUE;
* MPUBOIUTH TMPHUMEPHl MPAKTUYECKOTO HCIHOIB30BaHMS (U3NYECKUX 3HAHUU 00 SIEKTPOMATHUTHBIX
SIBJICHHSIX.
BhINYCKHHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:
* UCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B TIOBCEIHEBHOM KU3HHU /17151 00ecriedeHns 0€301acHOCTH IPU
oOpariieHuu ¢ mprudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, JIJISi COXPaHEHHSI 3I0POBbS M COOTIONEHUSI HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEN Cpee;
* HaXO/IUTh AJICKBATHYIO MPEIOKEHHOM 3a1a4e (pU3nIecKyro MOJIelb, pa3pemiarts IpodiieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUKM O TETUIOBBIX SIBJICHHUSX C WCIIOJIB30BAaHMEM MaTeMaTW4YeCKOTO ammapara, Tak U TpHu
IIOMOIIIY METOJIOB OLIEHKU;
* WCIOJIb30BaTh 3HAHUS OO DJICKTPOMArHUTHBIX SIBJICHHUSX B TOBCEIHEBHOW JKM3HU ISl 00€CTICUCHUS
0€30IacHOCTH TP 0OpaIIeHUHU C TPUOOPAMU U TEXHHUYECKUMH YCTPOMCTBAMU, JIJISI COXPAHEHHUSI 3I0POBBS U
COOJIIOZICHHUS] HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKpPY)Kalolled cpenie; MPUBOAUTH IPUMEPHl BIHUSHUS
AEKTPOMArHUTHBIX U3JIYYEHHUI Ha )KUBbIE OPTaHU3MBI.

2.Conepxxanue yueOHOro nmpeamera



Conep:kan OcHOBHBIE H3yYaeMble BONPOCHI OcHoOBHBIE BUIbI Y4eOHOMH 1eATeJIbHOCTH
ue y4eOHoi 10 KAXKA0# Teme
TeMBbI
(x0J1-BO
4ac.)
1. TermoBsie | BHyTpeHHSIsI SHEPTHs, CTIOCOOBI * Pacro3Haér TerioBbIe ABICHUS U
SBJICHUS M3MEHEHUs] BHYTPEHHEHN YHEPruu, 00BsICHSIET Ha 0a3e UMEIOIINXCS 3HAHUH
(17 ) TEeMIIEpaTypa, BUJIbl TEIJIONEPEAAYH. OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS
VnenpHas TEMIIOEMKOCTb, U3MEPEHUE IIPOTEKAHUS ITUX ABJICHUN: TEINIOBOE
YACIBHON TEINIOEMKOCTH BEILIECTBA, paBHOBECHE, UCIIAPEHUE, KOHACHCALUS,
ypaBHEHHE TEIUIOBOrO OanaHca. IUIaBJICHUE, KPUCTAILIN3ALIMS, KUTICHUE,
JlaboparopHas padota Ne 1 «/3MepeHue | BIaXXHOCTb BO3IyXa, Pa3IMYHBIC CIIOCOOBI
KOJINYECTBA TEIJIOTHI U yAEJIbHOU TeIuIonepeaayu (TerIonpOBOIHOCTb,
TEIJIOEMKOCTH BEILIECTBAY. YIEIbHas KOHBEKLUS, U3IYUCHUE), U3MEHEHHE
TEIJIOTa CTOPaHUs, IJIaBJICHUE, arperaTHbIX COCTOSIHUM BEILIECTBA,
yAenbHas TEII0TA IJIaBICHUSA, HOMIOIEHNE SHEPTUU [IPU UCTIAPEHUH
kpuctamnuzauud. [lapooOpazoBanue u YKUJKOCTH U BbIJIEJICHUE €€ MpHU
KOHJCHCAUs, UCIIaPEHUE, KUIICHUE, KOHJICHCAIUH 11apa, 3aBUCUMOCTh
yAenbHas TeIIoTa Mapooopa3oBaHus, TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS;
HACBIIICHHBIA U HEHACHIIIICHHBIN Tap, * OIIMCBIBAET U3yUEHHBIE CBOMCTBA TEN U
BJIQYKHOCTh BO3/yXa, KUIIEHUE BO/bI IPU | TEILJIOBBIC SIBICHUS U pEeLIAET 3aauu,
KOMHaTHOW TeMIlepaType. UCIOJb3Yys (PU3HMUECKHUE BETUUUHBI:
JIaGoparopnast pabota Ne 2 «/3mepenue KOJITHCCTBO TCILIOTHI, BHYTPEHHIOI0
. SHEPIHIO0, TEMIIEPATYPY, YACIbHYIO
OTHOCHTEJIBHOM BJIa)KHOCTH BO3J1yXa». N
TEIJIOEMKOCTh BEILIECTBA, Y/IEIbHYIO
TemnoBble 1BUTaTENN, MNapoBast TEIJIOTY IUIABIICHHUS, YACIbHYIO TEIUIOTY
TypOHMHa, PEaKTUBHBIN JBUTATEINb, napooOpa3oBaHusl, yIETbHYIO TEIJIOTY
aBuraress BHyTpeHHero cropanusi, KITJ[ | cropanus torumsa, koadduiment
TEIJIOBOTO JIBUTATENsl, TEILIOBbIE MIOJIE3HOTO JIEUCTBUS TEIUIOBOTO ABUTATENs
JBATATEIIN U 3aIIATA OKPYXKAOIIEH 1 3aKOH COXPaHEHUs SHEPTUH;
Cpelbl. * AHAJIU3UPYET CBOMCTBA TEJ, TEIJIOBBIE
SIBJICHUS ¥ IIPOLIECCHI, UCTIOJIb3Ys] OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKYIISIPHOTO YUEHHS
0 CTPOEHUH BELIECTBA U 3aKOH COXPAaHEHUs
SHEPIHH;
* MPUBOAUT MPUMEPHI MPAKTHYECKOTO
MCITIOJIb30BaHUs 3HAHUM O TEMIOBBIX
SIBJICHUSIX
* IPOBOANUT KOCBEHHBIE U3MEPEHHUS
(bU3UYECKUX BETUYHH: TIPU BBHITOJTHECHUHN
U3MEpEeHHI COOUPAET IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEAYs IPEIIOKEHHON
WHCTPYKIIUH, BBIUUCIISET 3HAYCHUE
BEJIMYMHBI U aHAJIU3UPYET MOTyYEeHHbIE
pe3yJIbTaThl ¢ YUETOM 33JJaHHON TOYHOCTH
W3MEPEHMI.
2.0nekTpo- | DIEeKTpUuecKue B3auMOJEHCTBUS, 1Ba | * Pacmio3Ha€T 31eKTpOMarHuTHbIE SIBJICHUS U
MarHUTHBIE | poja ANEKTPUUYECKUX 3apsi/IOB, OOBSICHSIET Ha OCHOBE UMEIOLINXCS 3HAHUHN
SIBJICHUS HOCHUTEJH JIEKTPUUECKOTO 3apsia, OCHOBHBIE CBOMCTBA UJIA YCIOBHS
(33 9) MPOBOJTHUKH U TUSJICKTPUKH. MPOTEKAHUS ATUX SBJICHUI: AIEKTPU3ALUIO

DIEKTPOMETP, 3aKOH COXPAHCHUS
ANIEKTPUUECKOTO 3apsi/a, 3akoH KynoHa.

T€Jl, B3aUMOJEHUCTBUE 3apsAJIOB,
AJIEKTPUYECKUN TOK U €ro JEeHCTBUS,




DJeKTpUUYecKoe 1oJie, HanpsKEHHOCTh
AIIEKTPUIECKOTO TOJIs, HANPsKEHUE,
SHEPTHs IEKTPUUECKOTO MOJIsl, KOH-
JICHCATOPbI. DJIEKTPUIECKHNA TOK,
YCIIOBUS CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKA, ICTOYHUKH TOKa,
ANIeKTpUYecKas 1IeTb, eHCTBUS
aNeKTpUYecKoro Toka. Cuia Toka,
HaNpsDKEHUE HA yYacTKe 1IeTH,
HanpsDKEHUE W CUJia TOKa MpU
MIOCJIEZIOBATEILHOM U MapaJlIeIbHOM
COEIMHEHUH MTPOBOTHUKOB.
Jlaboparopnas padota Ne 3 «Coopka
WIEKTPUYECKOU Lenu. Vi3MepeHue Ccuisl
TOKa W HAIPSKEHUS.

3akoH Oma J1sl y4acTKa LeMu, yaelb-
HOE CONPOTHUBIICHUE, 3aBUCUMOCTD
YAETBHOTO CONPOTUBJICHUS IPOBOAHHU-
KOB OT TeMIIepaTyphbl, COMPOTUBIICHUE
y4acTKa LENH MPH MOCIIET0BATEIIEHOM,
napayjiebHOM U CMEIIaHHOM
COEIMHEHUH MTPOBOTHUKOB.
JlaboparopHas padora Ne 4
«HMccnenoBanue 3aBUCUMOCTH CUIIBI
TOKa B MPOBOJAHUKE OT HAMIPSDKEHUS Ha
ero koHuax. smepenue
COTIPOTUBIICHUS.

Jlaboparopnas padorta Ne 5
«HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHHS MTPOBOJA OT €TO
pa3MepoB U BEIECTBA, U3 KOTOPOTO OH
W3TOTOBJICH.

JIaGoparopHast pabota Ne 6 «/3y4yeHnue
MOCIIEIOBATEIEHOTO U

napayienbHOTO COeTUHEHUS
MIPOBOJTHHKOBY.

3akon J[>oyns — Jlenma u pabora Toka,
MOIITHOCTh TOKa, KOPOTKOE 3aMbIKaHUE U
MPeIOXPAaHUTEH, MOIIIHOCTh TOKa B
MOCIIEIOBATENFHO U TTApAIIIETEHO
COETUHEHHBIX MMPOBOAHUKAX, MOITHOCTh
TOKA IPU CMEIIAHHOM COCTMHEHUHT
MIPOBO/IHUKOB.

JIaboparopHas padora Ne 8 «M3mepenue
paboThI U MOIITHOCTH ANEKTPUIECKOTO
TOKA.

W3ydeHue TemnoBoro AeMCTBHUS TOKa U
Haxoxenne KIIJ[ anekrpuueckoro
Harpesarens. [lonynmpoBoJHUKY.
B3aumoseiicTBre MOCTOSHHBIX MarHu-
TOB, MArHUTHBIE CBOWMCTBA TPOBOTHU-
KOB C TOKaMH, JJICKTPOMArHUThI, Mar-

B3aMMOZCHCTBHE MAarHUTOB,
IEKTPOMArHUTHYIO UHAYKIUIO, IEHCTBUE
MarHUTHOTO I0JI Ha IPOBOAHMK C TOKOM U
Ha JBIKYILYIOCS 3apsSKECHHYIO YaCTHILY,
JEICTBHE NEKTPUYECKOTO OIS Ha
3apsKEHHYIO YaCTUILY, JIEKTPOMAarHUTHBIE
BOJIHBI,

* COCTABJIIET CXEMBI AIIEKTPUYECKUX LENeH C
IIOCJIEZI0BATENIBHBIM U NTapaAJIJICIIbHBIM
COCIMHEHUEM BJIEMEHTOB, Pa3/Inyast
yCIIOBHbIE 0003HAYEHHUS HIIEMEHTOB
ANEKTPUUECKUX LICTIEH;

* OIIMCBIBAET U3yYEHHBIC CBOWCTBA TEN U
IEKTPOMArHUTHBIC SIBJIICHMS, PELIACT
3aJa4M, UCTIONIb3Ys (PU3UYECKUE BETUUUHBIL:
AIEKTPUUECKUH 3apsl, CUILY TOKa,
AIEKTPUYECKOE HANPSIKECHUE,
AIEKTPUYECKOE COIIPOTUBIICHUE, YIEIBHOE
COIIPOTHBIICHHE BellleCTBa, padoTy
AIEKTPUYECKOIO IT0JIs1, MOIITHOCTh TOKA,
CKOPOCTb NIEKTPOMAarHUTHBIX BOJIH, JJINHY
BOJIHBI Y 4aCTOTY CBETA;

* aHAJIU3UPYET CBOMCTBA Tell,
IEKTPOMArHUTHBIE SIBJIICHHS U IIPOLECCHI,
UCTIONIB3YS (PU3MUYECKUE 3aKOHBI: 3aKOH
COXpaHEHUs NIEKTPUUECKOI0 3aps/ia, 3aKOH
Owma 115 yyactka nemnu, 3akoH Jxoyns —
Jlenma;

* IPUBOJUT NPUMEPHI IIPAKTUYECKOTO
HCIIOJIb30BaHUs 3HAHUH O
JIEKTPOMArHUTHBIX SIBJICHUSAX;

* IPOBOAMT MpsIMBbIE (CHUJIA TOKA U
HalnpsHKEeHUE) U KOCBEHHbIE (COPOTHUBIICHHUE
MIPOBOJIHKKA, pa0OTa U MOIIHOCTH TOKA)
U3MepeHus: PU3NUECKUX BEITUYHMH:
BBIYMCIISIET 3HAYECHHUE BEJIMYNHBI U
aHaAJIU3UPYET MOIIYYCHHBIE PE3YJIbTaThI C
Y4€TOM 3aJaHHON TOYHOCTH U3MEPECHUI.

» Cobupaet IKCIIepUMEHTaIbHbIE YCTaHOBKH
JUISL IPOBEJICHUS OTIbITa, HAOIIOAECHNUS.




HUTHOE IOJIE.

JIaGoparopHast pabota Ne 9 «/3yuenue
MAarHUTHBIX SBJICHUII.

Monynb cuibl AMIiiepa, HalpaBJIeHUE
cuibl AMriepa, 1eCTBUE MATHUTHOTO
TIOJISI HA PAMKY C TOKOM,
ANMEKTPOU3MEPUTEIIbHBIE TTPHOOPHI,
ANIEKTPOABUTATENb, cuila JlopeHna.
SIBrIeHME SIIEKTPOMArHUTHON MHIYKIINH,
npaBuiIo JleHna.

JlaGoparopnas padorta Ne 10
«Habmonenuie u u3yyeHue sBJICHUS
AIEKTPOMArHUTHON WHIYKIIHH.

3.0mnrrnyeck
H€e BICHUS
(18 1)

JlelicTBus cBeTa, UICTOYHUKH CBETA,
3aKOH IPAMOJIUHEHHOTO
pacrpocTpaHeHus CBETa, TEHb
MOJIyTeHb. 3aKOHbI 3€pKaIbHOTO
OTpa)kKEeHUs CBETA, U300paKEHHE B
3epkaie, muddy3Hoe (paccesHHOE)
OTpa)KeHHe, 00JIacTh BUACHUS TPeaAMETa
B 3epKalie.

Jlaboparopnas padora Ne 11
«MccnenoBanue 3epKajibHOTO
OTPaKEHHS CBETAY.

3aKOHBI NIPEJIOMIICHUS CBETA, JINH3BI.
JlaboparopHas padora Ne 12
«MccnenoBanue mpeaoMIIEHUS! CBETa».
JIunsel. [TocTpoenue n3oopaxxeHuil B
cobuparoriel 1 B paccenBaromien
nuH3ax. [na3, poroannapar u
BUJIEOKamMepa, KMHoammapar u
MIPOEKTOP.

JIaGoparopHas padota Ne 13 «M13-
MEpeHHUE ONTHYECKOH CHIIBI INH3BI.
W3yuenue cBoWCTB cobuparoleit
JIH3BD)

Jlucniepcusi cBeTa, OKpacka MpeIMeToB,
uHTepdepeHus cBeTa, TUPPaKIUI
CBETa, IIBET.

* Pacnio3Haér ontrueckue sBIEHUA U
OOBSICHSIET Ha OCHOBE UMEIOLINXCS 3HAHUHN
OCHOBHBIE CBOMCTBA U YCJIOBUS IPOTEKAHUS
CJIeIYIOLIUX SIBJICHUM: IPSIMOJIMHEUHOE
pacnpocTpaHEeHUE CBETa, OTPAKEHUE U
IIPEJIOMJIEHUE CBETA, IUCIIEPCUs CBETA;

* UCIIOJIb3YET ONTHYECKHE CXEMBI IS
MOCTPOCHHS M300PaKEHUH B MIIOCKOM
3epkajie, COOMparoIel U pacCcenBarOIIEH
JIMH3AX; * OMMUCHIBAET U3yUYEHHBIE CBOMCTBA
TEJ U ONTUYECKUE SIBJICHMSI, pEIlIaeT 3a1a4H,
UCTIOJB3Yys (PU3HUECKHE BETUYHHBIL:
(hOKYCHOE PacCTOSIHHE U ONTHUYECKYIO CHITY
JIMH3bI; ® aHAJIU3UPYET CBOMCTBA Tel,
ONTUYECKUE SIBJICHUS, UCIIOJIB3YS
(bu3nuecKue 3aKOHBI: 3aKOH
MPSIMOJIMHEMHOT 0 pacpOCTpaHEeHUsI CBETA,
3aKOH OTPaKE€HUS CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; * IPUBOJUT MPUMEPDI
NPaKTUYECKOTO UCIIOJIb30BaHUs (PU3NYECKUX
3HaHUN 00 ONTUYECKUX SIBICHUSX;
IPOBOAUT MpsiMbIe (POKYCHOE paccTosHUE
JIMH3bI) U KOCBEHHBIE (ONTUYECKas CUIIa
JIMH3bl) U3MEPEHUsT GPU3NUECKUX BETUUMH:
IIPH BBIITOJIHEHUH U3MEpPEHUI coOnpaeT
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAYs
MIPEAJIOKEHHONW HHCTPYKIUH.

3. TemaTu4ueckoe NJIAHKPOBAHHE C Y4eTOM padoueii MporpaMMbl BOCIIUTAHUS C
yKa3aHHeM KOJM4YeCTBAa YaCOB, 0TBOAMMbIX HA M3y4YeHHEe KaKI0H TeMBblI.

Ne HaumeHnoBaHue paszenoB 1 TeMm Monynb VYuebHble Koun-Bo Kon-Bo

n/n BOCIIUTATENb | Yachl MO | KOHTPOJILHBI | Ta0OpPaTOPHEI

pasne HOI paboueit X pabor mo | X pabor mo

ma MPOrpaMMbl | IpOrpaMme paboueii paboueii

TeM «IKONBHBIHI nporpamme nporpamme
YPOK»

1. | TertoBbIC SIBICHMUS. Ponb 17 1 2

OTEYECTBEHH




BIX YYEHBIX B
CTaHOBJICHUU
HAayKH
bu3uKy.
2. | DIEKTPOMAarHUTHBIC SIBJICHHUSI. Ypok, 33 2 8
MOCBSIIICHHBIH
«OKoNoTUsl |
3HEprocoepex
CHHUEY B
pamKax
Bceepoccuticko
ro ¢decruBans
sHeprocOepex
CHUS -
Bwmecrespue
(14 oxTs10ps)
3. | Onruueckue sBJICHUS. Jenb 3emiu. 18 2 3
4. | Beero 68
Il;1aHOBBIE KOHTPOJIbHBIE PA0OTHI
YerBepTu KonnuecTBo Hara nposenenus: KP
KOHTPOJIBHBIX
pabot
l. 1 11.10.22
. 1 13.12.22
1. 1 07.03.23
V. 1 15.05.23

Kputepun ouneHuBaHusI Y4eOHBIX JOCTH:KEHMI oOydamommxcsi 10 (u3MKe YCTAaHABIMBAIOT
COOTBETCTBHUE WHAUBUAYAIBHBIX 00pa30BaTENbHBIX JAOCTHKEHHA OOYyJaroIIUXCsl IUIAHUPYEMBIM
pe3ysbTataM OCBOCHHSI o0Opa3oBarelbHOW mporpammbl, TpeboBanusM OI'OC HavanbHOTO W OCHOBHOTO
o0miero oOpa3oBaHus, KOTOpbIE MPOMHCHIBAIOTCA B pabounx ydeOHBIX mporpammax. llpu ompenenenuun

YPOBHS y4eOHBIX JNOCTHKEHHU o ¢duzuke OLICHUBAECTCA:
- BJIQJICHUE TEOPETUYECKUMU 3HAaHUSIMU;
- YMEHHUE HCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MPU PEIICHUH 3aJ1ad UM YIIPAKHEHUH Pa3IMyHOro THUIA
(pacueTHBIX, AKCIIEPUMEHTAJIbHBIX, Kau€CTBEHHBIX, KOMOHMHUPOBaHHBIX u ap.);

- BJIaJICHUE MPAKTUYECKUMU YMEHHUSIMH M HaBbIKAMU MPU BBIIOJHEHUH J1AOOPaTOPHBIX paboT, HAOIIOAEHHIM
1 PU3UYECKOr0 MPAKTHUKYMa.

Or

ver Kputepun onieHnBaHus YCTHBIX OTBETOB 00y4ar0IIMXCS
Ka

5 (OTJIMYHO) CTABUTCH, €CJIU 00YUAKOIIHIICH:
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1. MOHUMAET (PU3UYECKYIO CYIIIHOCTh PACCMaTPUBAEMBIX SBJICHUI U 3aKOHOMEPHOCTEH;
2. YMEET MOATBEPKIATh 3aKOHBI U TEOPUU KOHKPETHBIMU IPUMEPAMH U TPUMEHUTH UX B
HOBOI CUTyallud U IIPH BBIIOJIHEHUH MPAKTUYECKUX 3aJaHUM;

3. JTAET TOYHOE OMpPE/IENICHNEe U UCTOJIKOBAHUE OCHOBHBIX MOHATUM, 3aKOHOB, TEOPUH, a
TaK)Ke MPaBUIIbHOE ONpezesieHne GU3NYECKUX BETUYHH, UX €AUHUII U CIIOCOO0B U3MEPEHMUS;
4. TEXHUYECKU TPAMOTHO BBITIONHSACT (PU3NICCKUE OMBITHI, YEPTEKH, CXEMBbI, TpadUKH,

COITYTCTBYIOILIIME OTBETY, MPABUIIHHO 3aMKUCHIBAECT (POPMYIIBL, IOJIB3YSICh IPUHATON CHCTEMON
YCIIOBHBIX 0003HAYEHU;

5. IIPH OTBETE HE MOBTOPSIET JOCIOBHO TEKCT Y4eOHHKa, a yMeeT OToOparh IJIaBHOE,
0OHApYKUBAET CAMOCTOATEIILHOCTD U apTYMEHTUPOBAHHOCTD CYXKJICHHUH, YMEET YCTAHOBUTD
CBSI3b MEX]Iy M3y4aeMbIM M paHee U3YYCHHBIM MaTepUalioM IO Kypcy (U3MKH, a TakkKe C
MaTepuaioM, YCBOCHHBIM MTPU U3YUYECHUU JIPYTUX CMEKHBIX MPEIMETOB;

6. YMEET MOAKPENUTH OTBET HECITOKHBIMU JEMOHCTPAIIMOHHBIMU OTIBITAMMU;
7. YMEET JieJlaTh aHaIu3, 0000IIEeHHS ¥ COOCTBEHHBIC BBIBOJIBI 110 JAHHOMY BOIIPOCY;
8. YMEET CaMOCTOSTEIIbHO W PAIlMOHAIBHO paboTaTh C y4EOHUKOM, JIOMOJIHUTEIBLHON

JUTEPATypOr U CIIPaBOYHUKAMH.

4 (XOpo1I0) CTABUTCSH, €CJIH 00yYAKIIHIiCS:

— MPOSIBIISICT 3HAHUS U TIOHMMaHUE OCHOBHBIX MOJIOKEHUH (3aKOHOB, MMOHATHH, (hOpMYI,
Teopuil);

- MOSICHSIET SIBJICHUS, CAMOCTOSITENILHO UCTIPABIISAET JOMYIEHHbIE HETOYHOCTH;

- JlaeT OTBET 0e3 MCII0JIb30BaHUs COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB;

4 - HE MOKET IPUMEHSATh 3HAHUS B HOBOM CUTYyalluu;

- HE UCIMOJB3YET CBA3EH C paHee U3YyYEHHBIM MaTepUalloM U MaTepUaJIOM, YCBOEHHBIM
IPU U3y4EHUU JAPYTUX MPEIMETOB;

- JOMYCTHII ONIHY OIIMOKY WM He Oojiee IBYX HENOYETOB M MOXKET WX HCIPABHUTH
CaMOCTOSITEJIbHO WM € HEOOJIBIIOH MOMOIIBIO YUUTEJISL.

3 (y10B/1€TBOPUTEIBbHO) CTABUTCS, €CJIM 00yYAIOLIUTiCS:

oOHapy)XMBaeT OTJeNbHbIE MpPOOETbl B YCBOGHHMHM BONPOCOB Kypca (U3MKH, HE
IPEMATCTBYIOIINE JAJIBHEHIIEMY YCBOSHHUIO TPOTPaMMHOI0 MaTEpHAIa;

UCIBITHIBAET 3aTPyJHEHUs] B NPUMEHEHUU 3HAHWM, HEOOXOAMMBIX AJI pEelIeHMs 3ajad
Pa3JINYHbIX THIIOB,;

HE 00bSICHSIET KOHKPETHBIE (DU3MUECKUE SBJICHUS HA OCHOBE TEOPU U 3aKOHOB;

HE MPUBOIUT KOHKPETHBIX IPUMEPOB IIPAKTUUECKOTO TPUMEHEHNS TEOPUH;
BOCIPOU3BOJIUT COZIEpPKAHHE TEKCTa y4yeOHHMKA, HO HEIOCTaTOYHO MOHMMAET OTAEJbHBIE
MIOJIOKEHM S, UMEIOIIUE BAXKHOE 3HAUEHUE B OTOM TEKCTE;

HEI0CTaTOYHO TOHUMAET OTAEIbHbIE TIOJ0XKEHNS IPU BOCIIPOU3BEACHUH TEKCTa yUeOHHKA;
OTBEYAET HEMOJIHO Ha BONPOCHI YUUTEJIS, IOMYCKasi OIHY-JBE IpyOble OIINOKH.

2 (Hey10BJICTBOPHUTEIbHO) CTABUTCS, €CJIH 00yJarommiics:

HE 3HAeT U He NOHMMAeT 3HAYUTEIbHYIO WM OCHOBHYIO YacTh IMPOrpaMMHOIO Marepuaia
B TIpeziesiax MOCTaBIEHHBIX BOIPOCOB;

nMeeT c1abo chopMynHpOBaHHbBIE U HETIOTHBIC 3HAHUS,

HE yMeeT NMPUMEHATh 3HaHUSl K OOBSCHEHUIO U PEIICHHIO KOHKPETHBIX BOIIPOCOB U 3aj1a4
o o0pasiy;

HE MOXXET NPHUBECTH OMNbBITHI, MOATBEPMKAAIOUINE BOMPOCH KOHKPETHOTO H3YYEHHOI'O
Marepuana;

C TMIOMOIIIBIO YUUTENSl OTBEYAET Ha BOIPOCHI, TPEOYIOIINE OTBETA «1a» WIIN «HET»

IIpU OTBETE JIOMYCKaeT Oojiee AByX rpyObIX OIIMOOK, KOTOPhIE HE MOXKET UCIIPaBUTh Jae
PY TOMOITH YUUTEIIsl.
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1 (Hey10BJIETBOPUTEJIBHO) CTABUTCS, €CJIH 00YYAKOIIMIICS:

1 - HC MOXCT OTBCTUTH HU HAa OJWH M3 ITOCTABJICHHBLIX BOIIPOCOB.

Kputepuu onieHUBaHHUS CAMOCTOSITEILHBIX H KOHTPOJIbHBIX PadoT

OCHOBHBIM KpUTEPUEM OLICHUBAHUS YICOHBIX JOCTIKCHUI 00yUYarOIIUXCS SBISICTCS YMEHHE PEIIaTh 3aa4H,
CIIO)KHOCTB KOTOPBIX ONPEIEIISeTCs:

1) KOMTMYECTBOM MPAaBHIIBHBIX, MMOCJICAOBATEIbHBIX, JOIHUYECKUX IIAroB W OIMEpaluid, OCYIIECTBISIEMbIX
oOyJarormmmcst. TakuMu 1maraMu MOKHO CUUTATh YMEHHE:

- YACHUTH YCIIOBHE 33]1a4H;

- 3amucarh ero B KpaTkoM BHJIE;

— C/IeNIaTh CXeMY WJIM PUCYHOK (110 HEOOXOAMMOCTH);

- OIPENIeNINTh, KAKUX JaHHBIX HE XBaraeT B YCJIOBUU 33Ja4d, W HAWTH HMX B TaOJHMIAX WM
CIPaBOYHHKAX;

— BBIPA3HUTh Bce HEOOXOUMBIC ISl PEIICHUS BEIMYUHBI B euaunax CU;

- COCTaBUTH (B MPOCTHIX CIIyYasiX BEIOpATh) (GOPMYITy ISl HAXOXKICHUST ICKOMOW BETMYHHBI,

- BBINOJIHUTh MATEMaTUYCCKUE JICHCTBUS U OTICPAIlHH;

- BBIYUCIIUTH 3HAYCHUSI HCU3BECTHBIX BEJIMYNH;

- aHAJIM3UPOBATh U CTPOUTH rPpadUKu;

- M0JIH30BATHCSI METOIOM Pa3MEPHOCTEH IS TPOBEPKH MPABHILHOCTH PEIICHUS 3a/1a4U;

- OLICHUTb MOJTYYCHHBIH PE3YIBTAT U €r0 PEaIbHOCTB;

2) palMoHaIbHOCTH BRIOPAHHOTO CIIOCO0A PEIICHUS;
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3) Tuma 3amga4n (KOMOMHUPOBAHHAS ), TUTIOBAs (10 aAJITOPUTMY).

Or
Me
TK Kpurtepun oneHuBaHusi cCaMOCTOATEIbHBIX U KOHTPOJbHBIX PadoT
a
5 (oTIMYHO) CTAaBUTCS, €CJIN 00y4Yarouuiics:
g | CaMOCTOATENLHO  peraet KOMOWMHMPOBAHHBIE THUIIOBBIC 3aJa4d CTAHJAPTHBIM WM

OpUrnHaJIbHbIM CHOCOGOM, peacT HECTAHAAPTHBIC 3ada4H.

4 (XOpo1I0) CTABUTCH, €CJIU 00yUalOLIUiics:

CaMOCTOSITENILHO PEIIaeT TUIIOBbIE 33]]a4 U BBIMOJIHAET YIIPaKHEHUS 110 OHON TeMe, MOJKET
4 | obocHoBaTh M30OpaHHBIN CIIOCOO pemieHus. B pemieHny 3amaum AOMyImeHO He 0osee JBYX
HECYIIECTBEHHBIX OIIUOOK, MOy4YeH BEPHBIIl OTBET.

3 (Y10BJIETBOPUTEJILHO) CTABUTCS, €CJIU 00Y4YAIOLIUICS:

pelraeT TUIOBBIE MPOCTHIE 3a1a4n (110 00pa3ily), oOHAPYKHBAET CIIOCOOHOCTh 000CHOBATH
3 | HEKOTOpbIE JIOTUYECKHUE IIArd C TOMOIIbI0 y4YuTeNs. B Jormueckux paccyxaeHHUsX HET
OImMOOK, HO JIOMYIICHA CYIECTBEHHAS OIMOKA B MATEMaTHUECKHUX JICHCTBHSIX.

2 (Hey10BJI€TBOPHUTEIbHO) CTABUTCS, €CJIN 00y4AIOIIUIiCH:

3amaya He pemieHa. JlOMyIIEHBI CYIIECTBEHHbIE OIMIMOKM B JIOTUYECKHX PACCYXKICHUSX.
2 | Obyyaromuiics paznuyaer GU3NUECKUE BEIUUNHBI U €IMHUIIBI H3MEPEHUS 110 ONpeIeTIeHHON
TE€ME, € OLIMOKaMH OCYILECTBISET IPOCTEUIINE MaTeMaTUYeCKHUE JCHCTBUS.

1 (Hey10BJIETBOPUTEJIBHO) CTABUTCS, €CJIH 00yYAKOIIMIiCS:

3anaua He perieHa. OOyvaronuiicss He yMeEeT pa3nuyarh GU3NYECKUE BEIUYUHBI, SHHHIIBI
1 | u3MepeHus MO ONpeAeTeHHOW TeMe, HE pelIaeT 3ajayd Ha BOCIPOU3BOACTBO OCHOBHBIX
dbopMyN ¢ TOMOIIBIO YUUTENS; HE OCYIIECTBISET MPOCTEUIITNE MaTeMaTUYeCKUe ACHCTBUS.

Kpurtepun oueHnBanus y4eOHbIX J0CTHKEHNH 00y4AKOIIHUXCS NMPH

BBINOJIHEHUH J1a00PATOPHBIX M MPAKTHYECKUX padoT

[Ipu oueHuMBaHMM ypPOBHS BiaJieHHs OOy4YarOIIMMCS MPAaKTUYECKMMU YMEHHSIMHM U HaBBIKAMH BO BpeMs
BBITIOJTHEHUSI (PPOHTAJIBHBIX J1a0OpAaTOPHBIX pPabOT, SKCIEPUMEHTANBHBIX 3a7ad, padboT (QU3NYECKOTrO
MPAKTUKyMa, IPAaKTUYECKUX padOT yYUTHIBAIOTCS 3HAHUS AITOPUTMOB HAOJIONEHUS, 3TAllOB MPOBEACHUS
uccieioBaHus (IMJIaHUPOBAaHUE OMNBITOB MJIM HAOMIOEHMH, cOopa YCTaHOBKM IO CXeMe; MpOBEICHHE
UCCIJIEIOBAHUS, CHATHUE MOKa3aTesel ¢ mpubopoB), opopmileHHE pPe3yJIbTaToOB UCCIEA0BaHUS — COCTABICHUE
TabIMI, NOCTpOEHHE IpadUKOB U T.II.; BBIYMCICHUS HOTPEIIHOCTEH H3MepeHHs (0 HEOOXOTUMOCTH),
000CHOBaHKE BbIBOJIOB I10 MPOBEIEHHOMY 3KCIIEPUMEHTY HJIM HAOJIOIEHUIO.

VYpOBHM CI0KHOCTH Ja00pPaTOPHBIX WM MPAKTUYECKUX paOOT ONpPEAETSIOTCS:

- CoJIepKaHUeM U KOJIMYECTBOM JIOMOTHUTENIbHBIX 3aJJaHUI U BOIIPOCOB MO TeMe paboThI;

- Pa3JIMYHBIM YPOBEHB CAMOCTOSTEIBHOCTH BBIITOJHEHUS paObOTHI (IIPU MOCTOSTHHON MOMOIIY YUUTEIIH,
BBINOJIHEHHE IO 00pas3ily, MOAPOOHOM MM COKpAIIeHHOW HHCTPYKLIMEH, 6€3 MHCTPYKINH);

- OpraHu3amueli HecTaHAapTHBIX cHTyanuid ((popMymnpoBka OOydJarOmuUMCs 1€ PadoTEHI,
COCTaBJIEHUE MM JIMYHOIO IJIaHa paboThl, 0OOCHOBAHME €ro, OINpejAesieHHe NMPUOOPOB M MaTepHaloB,
HYXXHBIX JJIS1 €€ BBIMOJIHEHUS], CAMOCTOSATEIbHOE BHITIOJTHEHUE pabOThI U OLIEHKA €€ PE3YJIbTaToOB).
O06s3arenbHO YUUTHIBATh MPHU OLIEHUBAHUU COOMIOICHHE 00YJaroIUMCs MPaBUJ TEXHUKU O€30MacHOCTH BO
BpeMs BBINOJIHEHU Ta0OPaTOPHBIX paboT, MPAKTUUYECKUX padbOT U paboT PU3NUECKOro MPaKTUKyMa.
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OTmeTKka Kpurepun oueHuBaHusi JJa0OPATOPHBIX U MPAKTHYECKUX Pad0T

5 (OTIMYHO) CTABUTCS, €CJIM 00yYAIOLIUIACS:

BEITIOJTHSET BcEe TpeOOBaHUS, MPENYCMOTPEHHBIE IS  JTOCTAaTOYHOTO YPOBHS,
OTIPEIEIIICT XapaKTEPUCTHKH MTPHOOPOB U YCTAHOBOK, OCYIIECTBIISIET TPAMOTHYIO
00pabOTKy pe3yabTaTOB, PACCUUTHIBACT IMOTPEHIHOCTH (ecnm Tpedyer pabora),
aHAM3UpyeT W  OOOCHOBBIBACT  IOJIyYCHHBIE  BBIBOABI  HCCJICIOBAHUS,
00OCHOBBIBAET HAIMYKME MOTPEIIHOCTH TPOBEACHHOTO OSKCIICPUMEHTA WIIN
5 HaOroneHus. PaboTa BBINIOJIHEHA MTOTHOCTHIO M MIPABUIIBHO, CICJIaHBI IIPABHIIbHBIC
HAOJIFOJICHUST M BBIBOJBI, SKCICPUMCHT IMPOBEACH C YUYETOM IMPaBHJ TEXHUKU
0€30IaCHOCTH; TIPOSIBJICHBI OPraHU3aIlMOHHO-TIPAKTHYECKUE YMEHUS W HaBBIKU
(momepKUBalOTCS YUCTOTa paboyuero MecTa u Mopsa0kK Ha croie). OTder o pabote
opopmieH Oe3 oOmUOOK, MO IUIAHY M B COOTBETCTBHUH C TPEOOBAHUSIMHU K
0o(OpMIIEHUIO OTUETA.

4 (XOpo1I0) CTABUTCSH, €CJIH 00yYAKOLIUIICS:

CaMOCTOSITEIbHO MOHTHPYET He0oO0XoAuMoe 00OpYIOBaHWE, BBHINOIHSAET padoTy B
MOJTHOM 00BbeMe ¢ cOOII0IeHnEM HE0OXOMMOM MOCIEe0BATEIbHOCTH IPOBEACHUS
OMBITOB M W3MepeHuil. PaboTa BhINMOIHEHA MPABUIIBLHO, CHEIaHbl MPABUIIBHBIC
4 HAOIIOICHNS U BBIBOJIBI, HO MPU 3TOM SKCIIEPUMEHT MPOBENICH HE MOJHOCTHIO WU
JIOIYIIIEHBI HECYIICCTBEHHBIC OIMMOKKA B paboTe ¢ obopymoBaHueM. [lomyrieHs
OlHA WJIM JIB€ HECYIIECTBEHHbIC OMIMOKU B OOPMIEHUU MHUCbMEHHOTO OTYeTa O
paborte.

3 (Y1OBJ1€TBOPHUTEJIBbHO) CTABUTCSH, €CJIM 00y4aIO M IiCs:

BBITIOJIHSET PaboTy 10 00pa3iy (MHCTPYKIIMH) HITH C TOMOIIBIO YUUTEIS, Pe3yIIbTaT
paloThl y4eHHKA JaeT BO3MOKHOCTh CJIeNaTh NPaBHJIbHbIE BBIBO/BI MIIM UX YaCTb.
PaboTra BBITONHEHA MPaBWJIBHO HE MEHEE YeM HAINOJOBUHY WJIHM JIOMYIICHA
CyIlIeCTBEHHasl OIIMOKAa B XO/€ JKCIIEPUMEHTa, B OOBSCHEHHH, B OPOPMIICHUU
paboThl, B COOIIOIEHNH MPAaBUI TEXHUKH 0€30IaCHOCTH, KOTOPAast UCIIPABIISAETCS 110
TpeOoBaHUIO yuyuTens. JlomymieHsl OfHa WM JBE CYIIECTBEHHbIC OUIMOKH B
oQOpMJIEHUM TMCHMEHHOIO OTYeTa O BBINOJIHEHUU J1a0OpaTOpHON WM
IIPaKTUYeCcKoi padore.

2 (HeynOBJICTBOPHUTEIbHO) CTABUTCS, €CJIM 00y4Yarommiics:

Ha3bIBACT HEKOTOpBIC MPHOOPH W WX HA3HAYCHHE, JEMOHCTPUPYET YMCHHE
MOJIb30BaThCsl HEKOTOPHIMH M3 HUX. PaboTa BBIMTOTHEHA MEHEE YeM HAIOJIOBUHY.
Jomymiensl aBe (1 Oosee) CylmecTBEHHBbIE OMMOKH B XOIE JKCIEPUMEHTA, B
00bsiCHEeHHH, B O(OPMICHMM MHUCHMEHHOTO OT4eTa O paboTre, B COONIOICHHUH
TEXHUKU O€301aCHOCTH, KOTOPBIC YYAITUHCS HE MOXET HCIPAaBUTh Jaxe I10
TpeOOBAHUIO YUUTEIS.

1 (Hey10BJIETBOPUTEIBbHO) CTABUTCS, €CJIH 00yYAIOIIUIICA:

HE MOXET Ha3BaTh NpUOOpPHl W UX HA3HAUYE€HHWE, HE YMEET IOJb30BaThCs
OOJIBLITMHCTBOM M3 HUX, HE MOXET COCTaBUTh CXEMY OIIbITa C TIOMOIIbIO YUUTEIS.
OTCyTCTBYET OTYET O BBINOJIHEHUHU paboThl. PaboTa He BBINONIHEHA.

I'pyovimu cuumaromcesn cieoyroujue omuoOKuU:

- HE3HAHUE ONpEJEJICHUSI OCHOBHBIX MOHATHUM, 3aKOHOB, MPAaBHWJI, OCHOBHBIX MOJOXXEHUN TEOPHH,
He3HaHue (GOopMyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAYCHUH (PU3HUECKUX BEIIMYMH, SAMHUI] UX U3MEPCHHUS;
- HE3HAaHUE HAUMEHOBAHUMN €AUHUL UBMEPEHUS,
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- HEYMEHHE BBIJICIIUTH B OTBETE INIABHOE,

- HEYMEHHUE PUMEHATh 3HAHUSI [T PEeLIeHUs 3a7a4d U 00bsICHEHHs (PU3NYECKUX SBICHUH,

- HEYMEHHE JIe1aTh BBIBOJbI U 00001IEHMS,

- HEYMEHHUE YNTaTh U CTPOUTH IPapUKH U MPUHIUITHAIBHBIE CXEMBI,

- HEYMEHHE MOATOTOBUTh YCTAHOBKY WM JaboparopHoe 00OpylOBaHHE, IPOBECTH  OIBIT,
HEOOXOIMMBIE PAaCUeThl HJIM HCIIONB30BaTh TOIyUYEeHHbIE TaHHBIC JIJIsl BHIBOJIOB,

- HEYMEHUE M0JIb30BaThbCsl Y4eOHUKOM M CIIPABOYHHMKOM IO (DU3HKE U TEXHUKE,

- HapyLIeHUE TEXHUKHN 0€30MaCHOCTH MPH BBITOJHEHUU (QU3UUECKOTO SKCIIEPUMEHTA,

- HEOpEeKHOE OTHOLLICHHE K J1a00paToOpHOMY 00OPYIOBAHUIO U U3MEPUTEIbHBIM ITPUOOpaM.

K necpyovim owubkam cnedyem omuecmu:

- HETOYHOCTh (POPMYJIMPOBOK, ONPENCIICHUH, MOHATHH, 3aKOHOB, TEOPUH, BbI3BaHHAs HETOJHOTON
OXBaTa OCHOBHBIX IPU3HAKOB OIPEIENIAEMOI0 IMOHATUS WM 3aMEHOM OJHOrO-IBYX W3 3THUX IPU3HAKOB
BTOPOCTEIICHHBIMH,

- OLIMOKY IPY CHATUH MMOKa3aHUN C M3MEPHUTEIBHBIX TPUOOPOB, HE CBA3AHHBIE C OTIPE/ICIICHUEM LIEHBI
JeJICHUsI LIKaJIbl (HarpuMep, 3aBUCAIINE OT PACIIOI0KEHHS U3MEPUTENIbHBIX IPUOOPOB, ONTUYECKHUE U JP.),
- OMMOKK, BBI3BAaHHBIE HECOOJIIOCHUEM YCIOBUNH MPOBENEHHUS  OIBITA, YCIOBUH  PabOTHI
M3MEpPUTENILHOTO IpUOopa (HeypaBHOBEIIEHHBI BEChl, HE TOYHO ONPEAEIeHa TOUKa OTCUEeTa),

- OIIMOKH B YCIOBHBIX 0003HAUYEHUIX Ha MPUHIUIHUAIBHBIX CXeMaX, HETOYHOCTh rpaduka u 1p.,

- HEPALMOHAJIBHBIN METOJ| PEIICHU 3a/1a4i WIA HEIOCTAaTOYHO NPOAYMaHHBIN IUIAH YCTHOTO OTBETA
(HapylIeHHE JIOTUKH, TOJMEHA OT/I€IbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU ),

HEpalMOHAIbHbBIE METO/IbI pa0OTHI CO CIIPABOYHOM U IPYrod JIUTEpaTypoid, HEYyMEHUE PelIaTh 3a4a4u.
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