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AnHoTanMs K paboueit mporpamme 1o pusuke 8§ kiacca.

Pabouas mporpamma 1o ¢pusuke aJist 8 Kjiacca OCHOBHOM I1IKOJIbI COCTaB/ieHa Ha OCHOBE
CIeAYIOIIUX TOKYMEHTOB :

- ®enepanbHoro 3akoHa N° 273-D3 ot 29.12.2012 «O6 obpaszoBanmu B Poccuiickon
Denepan»;

-MenmepaabHOrO roCcyIapCTBEHHOrO 00pa30BaTe/IbHOIO CTaHAAPTa OCHOBHOI'O OOIIIETO
06pa3oBaHMsl, YTBEPXKAEHHOTO IMpMKa3zoM MuHucrepcTBa obpasoBanmus u Hayku PD or 17
nexabpst 2010 r. N°1897;

DyHIaMeHTaJIbHOTO SIIpa cofiepskaHnst 001ero oopasoBanmsi 1o ¢usmxe u TpedboBaHUM K
pe3yJibTaTaM OCBOEHMSI OCHOBHOM 0011e00pa30BaTeIbHOM ITPOrpaMMbl OCHOBHOT'O OOILIETO
ob6pasoBanus, npenacrasieHHbix B DI'OC OOO0.

[Ipu cocTaBieHMM maHHON paboyel MPOrpamMMbl ObIIM MCIIOIb30BAHbI CIEIYIOIINE
HopMamueHvle JOKYMeHMbl:

1. @enepabHbIM rOCYIapCTBEHHbIN 0Opa30BaTeIbHbIN CTAHAAPT OCHOBHOTO OOIIIETO
ob6pasoBanusy/ M-Bo ob6paszoBanus 1 Hayku Poc.@eneparnun. — M.: [IpocBenienne, 2011.- 48 c.-
(CtanmapTbl BTOPOTO ITOKOJIEHMS).

2. ITpumepHbIe TporpaMmbl IO yueOHbIM IpeameTaM. Pusmka. 7 — 9 kiaccol. — 2-e usm.- M.:
ITpocsemienne, 2010. — 80 c. -. (CtaHgapThl BTOPOIO ITOKOJIEHMS).

3. IlpumepHast ocHOBHast 0Opa3oBaTe/ibHasl ITporpaMma 00pa30oBaTe/IbHOI'O YUPEKIEHMSI.
OcHoBHas 11Kos1a -2-e usg. - M.: ITpocsertienne, 2014. - 342 c. -. (CrangapTbl BTOPOro
MTOKOJIEHMST).

B ocHOBY maHHOM paboueir mporpaMmbl ITOJIOKeHa aBTopckas nporpamma: ITypsiesa H.C.,
BaskeeBckas H.E. I[Tporpamma ocHOBHOro oo01iiero oopasoBanus. ®usuka. 7-9 kiacchr:
yuebHO-MeToanuexoe nocobmue / coct. E.H. Tuxonosa. - M.: [Ipoda, 2015.

KosnuecTBo uacoB no yuebHomy miany -70, (2 vaca B Hefiesio).

B manHou paboueir mporpaMme IpencTaB/IeHbl :

1. Obmas xapakTepuCcTMKa yueOHOTo mpeaMeTa.

2.Pe3yibTaThl OCBOEHMS Kypca.

3.Ilnanupyemble pe3ybTaTbl OCBOEHMUS Kypca.

4.CopepskaHue Kypca

5.Kputepun 1 HOpMbI OLIEHKM 3HAHMI, YMEHMIA ¥ HABbIKOB O0YYaIOIIMXCS IO (QU3MKe.

6.TemaTnyeckoe IJIaHMPOBAHMUE.



7.KaHEHﬂapHO-TeMaTM‘IeCKOG IJIaHMPOBaHMeE.

8.Cnucok nuTepaTyphl.

ITosscuuTennbHaAA 3aIMCKa.

Pabouas mporpamma 1o ¢usuke mjs 8 Kjiacca OCHOBHOM IIIKOJIbI COCTaBJieHAa Ha OCHOBE
CIeAYIOIIUX TOKYMEHTOB :

- @enepanbHoro 3akoHa N° 273-@3 ot 29.12.2012 «O6 obpasoBanum B Poccuiickon
Depepaln»;

-PenepasbHOTO TOCYIAPCTBEHHOTO OOpa30BaTeNbHOIO CTaHAApPTa OCHOBHOTO OOIIEro
obpas3oBaHMsl, YTBEP;KAEHHOIO MpuKasoM MuHMcTepcTBa 06pasoBaHust U Hayku PD ot 17
nexabps 2010 r. N°1897;

OyHIaMeHTaJIbHOTO Sipa colepskaHus obilero obpasoBanus mo Gusnuke n TpeboBaHUM K
pe3yJbTaTaM OCBOEHMSI OCHOBHOM OO0IIe00pa3oBaTe/bHOM IIPOrpaMMbl OCHOBHOT'O OOIIEro
ob6pasoBanus, npeacransaeHHbIx B @I'OC OO0O0.

HpI/I COCTaBJIEHUN ,Z[aHHOIL/'I pa6oqe171 IMporpaMMbI ObLIM  MCITOJIb30BaHbI cjleagyrounme
HOopmamueHble aOKyMeHYHblI

1. @enepasibHBIM  TOCYAAPCTBEHHBI OOpa3oBaTebHbIA  CTaHAAPT
OCHOBHOTO 0011iero o6pasoBanus/ M-Bo o0pa3oBaHUSI UM HayKU
Poc.®enepaumn. — M.: IIpocBemienne, 2011.- 48 c.- (CranmapThl
BTOPOTO MTOKOJIEHNS).

2. IlpumepHbie mporpaMmbl 0 yueOHbIM mnpeameraM. dusmka. 7 - 9
Kjaacchl. — 2-e usmn.- M.: IIpocsenienne, 2010. - 80 c. -. (CtaHnmapTbl
BTOPOTO MOKOJIEHNS).

3. IIpumepHas OCHOBHasI ob6pasoBaTesibHas rporpamMmma
ob6pasoBaTebHOrO yupeskmenus. OCHOBHas IIKOIa -2-e u3d. - M.:
IIpocBeiienne, 2014. — 342 c. -. (CtaHgapTbl BTOPOTO MOKOJIEHNUS]).

B ocHoBy maHHOU pabouel ImporpaMmbl MOJIOKeHa aBTOpcKas mporpamma: IlypsiiieBa
H.C., BaxkeeBckag H.E. IIporpamma ocHoBHOro oomiero oopasoBaHmusi. ®usmuka. 7-9
KJIacChI: yueoHo-MeToamdekoe mocoome / coct. E.H. Tuxonosa. — M.: [Ipoca, 2015.

ABTopckasi mporpamMma yuebHoro mpegmetra «®wusmka» i  7-9 wmacco H.C.
[TypermieBon u H.E. BaskeeBckoit, pekoMeHmoBaHHasi MuHucTepcTBoM obpasoBanus PO,
KOTOpasi SIBJIIETCSI KJTIOUEBBIM KOMITOHEHTOM y4eOHO-METOAMUYECKOro KOMILIEKTa 1Mo (usmke



IJII  OCHOBHOM IIKOJbl. B Hel cobiofgaeTcss ImpeeMCTBEHHOCTb C  (emepabHbIM
rOCyJapCTBEHHbIM 00pa30oBaTe/JbHbIM CTAaHZAPTOM HAaYaJbHOTO OOIIEero ob6pa3oBaHMS;
YUUTBHIBAIOTCSI BO3PACTHBIE U IICUXOJIOTMUECKME OCOOEHHOCTM, OOYUalolIMXCS Ha CTYIIEHU
OCHOBHOTO OOIIIer0 0O0pa30BaHMsI, YUUTHIBAIOTCSI MEXKITPEIMETHBIE CBSI3M.

Mecto Kypca «®PU3NKA» B yue6HOM IIaHe

®dusMKa B OCHOBHOM I1IKOJIe u3yuaeTcs ¢ 7 1o 9 kiacc. Ob1iiee uncio yueOHbIX 4acoB 3a 3
rona ooyuenus cocrasiiser 242 uyaca, u3 Hux 1o 70 (2 yaca B Hezen0) B 7 , 8, kiaccax u 102
yaca B 9 kiacce ( 3 yaca B HefieJio)..

CornacHo feicTBymoIilleMy basucHomy yueOHOMY IUIaHy u3yueHue GuUsMKM B 8 Kjacce
OCHOBHOI IITKOJTbI OTBOJAUTHCS 2 yaca B Hefesto, Bcero 70 ypoKOB.

Ho B cBSI3M C IepexofoM Ha TPUMECTPOBYIO CUCTEMY OOydeHUS BasucHbIM yuyeOHbIM
miaHom MOY bapaHoBckoi ciii Ha usydeHue ¢usmuke B 8 Kiacce orBoautcs: 68 uvacoB( 34
Henenu).JToaTomy pabouasi mporpaMmmMa CKOPpeKTMPOBaHa C YYETOM ITUX U3MEHEHUIA.

]_leJm n 3agauu (I)MSI/IKI/I B OCHOBHOJ IIIKOJIE
]_[eJ'II/I M3YyUYEeHUA (IJI/IBI/IKI/I B OCHOBHOM 1IIKOJIE aienyruniye:

®pa3BUTHE MHTEPECOB U CIIOCOOHOCTEN YYAIMXCSI HA OCHOBE
rnepegauy MM 3HAHMIM ¥ OIBITA ITO3HABATEJbHOM U TBOPUYECKOM
IesITeJIbHOCTH;

®IIOHMMaHMNe Yy4YalllMMMUCA CMbIC/JIa OCHOBHBIX HaYUYHbIX
TIOHSITUI U 3aKOHOB (bI/IBI/IKI/I, B3aMMOCBSI3U MeXXIOYy HUMU,

e(hopmMMpoOBaHME Y yUallXCs IpeicTaBJIeHn O PU3NUecKon
KapTUHE MUPa;

eopraHm3alys 3KOJOTMYECKOrO MBbIILIEHUS U IIEHHOCTHOTO
OTHOIILIEHUS K TIPUPOZE;

epa3BUTHE IIO3HABATEJbHBIX WMHTEPECOB U TBOPYECKUX
CITOCOOHOCTEN yuallMxcsl, a TakXke MHTepeca K pacClIMpeHUuIo U
yrayoneHnio @GusMuecKux 3HAHMM U BblOOpa GU3MKM Kak
Mpo@UIbHOTO peaMeTa.

Ins1 ycrmemnrHoro AOCTUMKeHMST 1esielt Kypca ¢GM3MKM HeoOXOOMMO PEIIUTb Cemyiolye
3a/1aun:

®3HAKOMCTBO y4YalllXCAd C METOOJOM HAY4YHOI'O IMO3HAHUA U
MeTOoda nccjieaoBaHMsA OOBEKTOB U SIBJIEHUI Npupoabl;



eripuoOpeTeHe YUYAIIMMMUCS 3HAHUII O MeXaHUUEeCKUX,
CBETOBBIX SIBJIGHUSIX, busnyeckmx BEJIMUMHAX,
XapaKTEePU3YIOIIYEe STU SIBJIEHMUS;

ehopMupoBaHMe Yy  yuyalIuMxcs yMeHuM  Hab/IogaThb
MIpUPOAHbIE SIBJIEHMS W BBINIOJHSATh OIBIThI, JTAOOpaTOPHBIE
paboThI " 9KCIepUMeHTabHbIe MCCiIeIOBaHMS C
MCIIOJIb30BaHMEM  M3MEpPUTENIbHBIX  IPUOOpPOB,  LIMPOKO
IIPMMEHSTh B MPaKTUUECKOM SKU3HM;

eOBJIAZIEHNE  YYalllMMMCS  TaKMMM  OOIlLeHAyYHBIMU
MOHATUSIMM, KaK  IIPUPOOHBbIE  SIBJIEHUS,  SMIIMPUIECKU
YCTaHOBJIEHHbIM (akT, MpobsieMa, TUIIOTe3a, TeOpPeTUYeCKUn
BBIBOJI, Pe3yJ/IbTaT SKCIIEPUMEHTAIBHOM ITPOBEPKIA;

SIIOHMMAHME YYAIIMMUCS OTJMUMI HAyUYHBIX JAHHBIX OT
HeIpoBepeHHOV  MHGbOpMalMM,  LEeHHOCTM  HayKu  IJIS
YIOBJIETBOPEHMSI OBITOBBIX, ITPOU3BOJCTBEHHBIX U KYJIbTYPHBIX
IIOTPEeOHOCTEN UeJIOBEKA.

Oo1as xapakTepucTuKa Kypca pusuku 8 Kiaacca

B copmepskanme mporpaMmbl BK/IIOUEH MaTepuas, Ha OCHOBE M3YYEHUSI KOTOPOIO
0o600OyuaroIIecss OBJIAJEBAlOT METOJAMM M3YUYEeHMSI TPUPOIAbI - TEeOPeTUYECKUM U
9KCIIepMMEHTAJIbHbIM. B  Kypce ¢usmukyu 8 Kjacca WU3Yy4yalOTCS CJIeAYIOlMe TeMbI:
IlepBOHAYaJIbHbIE CBEIEHMSI O CTPOEHMM BEIlleCTBA; MeXaHYeCKe CBOMCTBA JKMUIKOCTENM, ra30B
M TBEPABIX TeJ; TEIUIOBbIE, JIEKTPUYECKME U 3JIEKTPOMArHUTHbBIE siBieHus. s oBjameHust
TeOpeTUYECKMM MEeTOIOM OpraHusyeTcsi paboTa C OOOOIIEHHbIMM IUIAHAMM M3yUEHUS
bu3mMUeckux MOHATUN — QU3MUECKUX SIBJIEHUN, (PU3NUECKUX BeJIMUNH, QU3MUECKUX TTPUOOPOB,
3aKOHOB ¥ Teopuit. OBJIaLeHNIO SKCIEPUMEHTATbHBIM METOOOM IO3HAHMSI CIIOCOOCTBYIOT
CITela/IbHbIe 3aHSITUSI IO BBIMTOJHEHMIO SKCIIEPMMEHTAJIbHBIX 3aaHMIi, HA OCHOBE KOTOPBIX
hopMUPYIOTCS IPAKTUUECKME YMEHMS: IMPOBOAUTH HAOJIIOOEeHMS, IUIAHUPOBATh ¥ BBIMOIHSITh
IIPOCTENIIINE DKCIIEPMMEHTBI, U3MEPSITh (U3NUYECKME BEJIMUYMHbBI, AeJIaTh BbIBOJIbI HA OCHOBE
9KCIIePUMEHTAJIbHBIX TaHHBIX.

I TpakTUYeCcKuX 3aHSITUIM MCIOJb3YIOTCS BapuaTMBHbIE METOAbI: B 3aBUCUMMOCTU OT
Y4YeOHBIX BO3MOSKHOCTEM YYaIIMXCSl MPUMEHSIIOTCS PEeNpOAyKTUBHbIE 3KCIEPUMMEHTA/IbHbIE
3amanus (M0 MHCTPYKIIMHA, OMMCAHMIO) U 3aIaHMSI MCCIIeJOBaTeIbCKOTO XapaKTepa.

VYuebHbII MaTepuasl BHYTPU KaXKAOTO M3 pa3liesioB KOHIIEHTPUPYEM B T€Mbl BOKPYT BeIYILMX
IUOAKTUYECKUMX  eOMHWUI[  COAeps>KaHusl, BbICTpauMBaeTCsI B  CTPOrOM  JIOTMYECKOM
MOCJIeOBATEIbHOCTH.

ITo K&)K,Z[Ofl TeéMe YKa3bIBalOTCA SKCIIEPpMMEHTA/IbHbIE 3aldaHNA, na60paToprIe pa6OTbI Ha
OCHOBE, KOTOPbIX (bOpMI/IpYI-OTCH I[MpakKTU4YeCKMue YyMeHHUsI: IIPOBOIUTDH H8.6)'[I-O,ZL€HI/I5I,
IJIAHMPOBATb M BbIIIOJIHATDH HpOCTGf/iH.II/IG 9KCIIEpMMEHTbI, 3MEPATb Cl)I/ISI/IIIECKI/Ie BEJIMUYMHBI,
JeJiaTb BbIBOJbI Ha OCHOBE 3KCII€pMMEHTA/IbHbIX JaHHDbIX.



ueHHOCTHbIe OPUEHTHUPDbI COACPKaHUA ITpeaAMETa

LleHHOCTHBIE OPMEHTHUPBI COOepsKaHMs Kypca (GU3MKM B OCHOBHOM ILIKOJIE OIPEIeISTIOTCS
crierumuron GU3NKM Kak Hayku. [ToHSTME «IIeHHOCTM» BKJIIOYAeT €AMHCTBO OOBEKTMBHOI'O
(caM OOBEKT) U CYOBEKTMBHOrO (OTHOIIIEHME CYObeKkTa K OOBEeKTY), MO3TOMY B KauecTBe
IIEHHOCTHBIX OPUEHTUPOB (U3NuecKoro oOpa3oBaHMsI BBICTYIIAIOT OOBEKTbI, M3yuaeMble B
Kypce GU3MKKU, K KOTOPbIM Yy yualmxcs (popmMupyercs LieHHOCTHOe OTHoileHue. OCHOBY
MMO3HaBaTeIbHbIX 1IEHHOCTEM COCTAaBJ/ISIIOT HayuHble 3HAHMSI, HayuyHble METOHbl MO3HAHMS, a
IIEHHOCTHAasl oOpueHTauusi, GopMupyemMass y Yyuallluxcs B IMpoliecce wusyueHuss GUBKUKH,
MIPOSIBJISIETCSI:

®B IPU3HAHMM II€HHOCTM HAYYHOIO 3HAHMUS, €ro
MPAKTUYECKOM 3HAYMMOCTH, TOCTOBEPHOCTH;

®B  OCO3HAHMM IIEHHOCTM  (U3MUECKUX  MEeTOHOB
MCCJIeIOBAHMS JKMBOW U HESKUBOM TIPUPODI;

®B IIOHMMaHMMN CJIOKHOCTU U IMPOTUBOPEUYNBOCTM CaMOI'O
nponecca 1mo3HaHMd KaK M3BE€UYHOI'o CTpeMJIEHHMS K MCTUHE.

lleHHOCTHAss oOpMeHTAUMsI comepkaHusl Kypca GUSUKMA MOXKET
paccMaTpuBaThCS Kak GOpMIpOBaHMeE:

®YBAKUTEJILHOTO  OTHOILIEHMSI K  CO3MOATeJIbHOM,
TBOPYECKOM IesSITe/IbHOCTH;

e[IOHMMaHMe  HeoOXoAMMOCTM  3(pdeKTUBHOTO U
6e30MacHOTO  MCIOJIb30BAaHMSI  PA3IUUYHBIX  TEXHUUYECKUX
YCTPOMCTB;

®IIOTPEOHOCTY B 0E3yCJIOBHOM BBINIOJHEHMUM ITPABUJI
6e30IacHOCTM MCIIOJb30BaHMsI BEIIeCTB B ITOBCEIHEBHOM
SKU3HU;

eco3gaHme BbIOOpa Oymymen  mpodeccHOHaTbHON
IesITeJIbHOCTU.

Kypc ¢usukum obsamaeT  BO3MOKHOCTSIMM  (HOpMMUPOBAHMS
KOMMYHMKATUBHbBIX I[EHHOCTEM, OCHOBY KOTOPBIX COCTaBJIIIOT ITPOIEeCC
OOI1IeHNsI, TPaMOTHAasl peub, a IIEHHOCTHAs OpMeHTalMs HallpaBjieHa Ha
BOCITUTAHME Y YUaIUXCS:

oIIpaBUJIbHOTI'O MCIIOJIb3OBAHMSAI (bMBI/IquKOI‘/JI
TEPMHMHOJIOTUN U CMBOJIVKHA;

.l'IOTpe6HOCTI/I BEeCTMM Ouajior, BbICJIYIIMBATL MHEHHME
OIINIOHEHTAa, Y4aCTBOBATb B JMCKYCCHUMH;

®CIIOCOOHOCTM OTKPBITO BbIpaskaTb M apryMeHTMPOBAHO
OTCTauBaTb CBOIO TOUKY 3pEeHMS.



MecTo y4eOHOro npegMeTa B y4e0HOM IIaHe

CoracHo fencTByolleMy basucHomy yueOGHOMY TIaHy M3ydeHne Gusnku B 8 Kjacce
OCHOBHOI1 IITKOJTbI OTBOJAUTHCS 2 yaca B Hefeso, Bcero 70 ypoKOoB.

HI/I‘IHOCTHI)IE, MeTanpeaMeTHbIe N IIpeJMeTHbIE

pe3y/ibTaTbl 0CBOeHUSI QPU3UKU

JTuunocmmnule:
epa3BUTHE IIO3HABATE/JbHBIX MHTEPECOB, WMHTEJ/UIEKTYAJIbHbIX U
TBOPYECKMX CIIOCOOHOCTEN yuallnXcCs;
eyOeXKIEHHOCTb B BO3MOXKHOCTM  TIO3HAaHMSI  TMPUPONbI, B
HEOOXOIVMOCTHM Pa3yMHOI'O MCHOJIb30BaHMS TOCTUMKEHMII HAYKU U
TEeXHOJIOTUM IJIs1 aJIbHENIIIEro pa3BUTHS YeJI0BEYeCKOro o0I1eCcTBa;
®CaMOCTOSITeJIbHOCTh B IPUOOpETeHMM  HOBBIX  3HAHUM U
MPaKTUYECKUX YMEHUI;
eMOTHMBALMSI 0OPA30BATEILHON JIESITEIbHOCTH IIIKOJIbHUKOB HAa OCHOBE
JIMYHOCTHO-OPUEHTUPOBAHHOI'O ITOAXO0MA;
e(hopMMpoBaHMEe IIEHHOCTHBIX OTHOILIEHUI IOPYT K IPYTY, YUIUTEIIO,
pe3yabTaTaM O0ydJeHus.
MemanpedmemHneuie:

®OBJIaJIeHME€ HaABbIKAMM CAMOCTOSITEJIBHOTO IIPMOOpPEeTeHMS] HOBBIX
3HAHMM, OPraHM3alM YIEeOHOM AeSITeIbHOCTM, ITIOCTAHOBKM 1IEJIeN,
IUIAHMPOBAHMSI, CAMOKOHTPOJII ¥ OLIEHKM pe3yJbTaTOB CBOEN
IesITeIbHOCTH, YMEHMS IIPeIBUIETh BO3MOKHBIE Pe3YyJIbTAaThl CBOMX
IeMICTBUE;

®[IOHMMAaHMe Pa3INUUN MeXKIYy MCXOOHbIMM (akTaMMu M TUIIOTe3aMu
IOJisT UX OOBSICHEHUS, TeOpeTUUECKUMM MOZEISIMU U peaTbHbIMU
ob6beKTaMM, OBJIaZileHNe YHUBEPCATbHBIMU YUeOHbIMU IeCTBUSIMMU
Ha TMpuUMepax TUIOTe3 OJs1 OOBbSICHEHMS] MU3BECTHBIX (DAKTOB MU
9KCIIepMMEHTATbHOM MTPOBEPKU BbIABUTAaEMBbIX TUIIOTE3;

ehopMMpOBaHME YMEHMII BOCIPMHMMATb, IiepepabaThiBaTh WU
MIPEIbSIBIISITh MHGOPMAIINIO B CJIOBECHOW, 06pasHo,
cUMBOIMYeckon ¢opMax, aHaJIM3UpOBaTb U IlepepabaTbiBaTh
MOJTyYeHHY10 MH(GOPMAaIINIO;

eIiproOpeTeHNe OMbITa CAMOCTOSITE/IbBHOTO MOMCKA, aHaIu3a U oTbopa
MHbOpMalUK C UCIIOIb30BAaHMEM PA3IMUHBbIX MCTOUYHUKOB U HOBBIX
MHGOPMALIMOHHBIX TEXHOJIOTMIA [JIs peIlleHus] TMO3HaBaTebHbIX
3a4ay;



®OBJIaJeHMEe 3BPUCTUUECKMMHU MeTOdaMU pellIeH s l'[pO6)'[eM;

®pa3sBUTHUSI MOHOJIOTMYECKON ¥ [OMAJIOTMYECKOV peun, yMeHUs
BBIPAKaTh CBOM MBICJIM UM CIIOCOOHOCTb BBICJIYIIIATH COOECemHMKA,
IIOHMMATDb €ro TOUKY 3peHmusi, IIPU3HaBaTh IIPaBO APYIOro yejioBeKa
Ha MHOe MHEHIE;

ehopMmupoBaHne ymeHMi1 paboTaTb B TpYIIIe, BECTU IUCKYCCUIO,
MIPECTAB/ISITh ¥ OTCTAaMBATh CBOY B3TJISIIIbI U YOESKIEHMST;

€0CBO€EHMeE ITPpMNEeMOB ,)leI./JICTBI/II./JI B HECTaHOAPTHbLIX CUTYaALUAX.

K koHiy ob6yueHuss B 8 Kiacce rpenmMeTHble pe3ysbTaThl Ha 6a30BOM YpPOBHE AOJIKHBI
oTpaskaTb ChOPMUPOBAHHOCTD Y OOYUAIOIINXCST YMEHUN:

MICTIO/Ib30BaTh MOHSTUS: Macca U pa3smMepbl MOJIEKYJI, TEIJIOBOe OBUsKEHME aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BeIleCTBa, KpUCTa/uIMyeckue ¥ amopdHbie Tesjia, HACBIIIEHHbI U
HEHACBIIIEeHHbI/ Tap, BJAKHOCTb BO3AyXa, TeMmIlepaTypa, BHYTPEHHSISI 3Heprus, TeIJIOBOM
IBUTATE/b, 3JIEMEHTApHbI JJIEKTPUUECKUI 3apsif, 3JeKTpUUeckoe Tojie, MPOBOOHUKU WU
IDJIEKTPUKY, TIOCTOSTHHBIN 3JIEKTPUYECKII TOK, MarHUTHOE TI0JIE;

pasinyaTh siBjeHus (TeIIOBoe paciliMpeHne U ckaTue, Terionepenaya, TelyIoBoe paBHOBeCHe,
CcMauMBaHMe, Kanu/IUISIpHbIe SIBJIeHMSI, MCIIapeHe, KOHAeH calysl, TIaBjeHne, KpUCTa/UI3aius
(oTBepHOeBaHue), KUIeHMe, Temsomnepenaya (TeIJIONMPOBOAHOCTb, KOHBEKLMS, M3Ty4YeHMUe),
9JIeKTpU3alysl TeJjl, B3auMMOJIEMCTBME 3apsiioB, AEMCTBUSI JIEKTPUUECKOTO TOKa, KOPOTKOe
3aMbIKaHye, B3aMO/IeMICTB/€ MAarHUTOB, M€MCTBME MAarHUTHOT'O TOJISI Ha TTPOBOJHUK C TOKOM,
37IeKTPOMAarHMUTHas MHAYKIIMS) IO OMMCAHUIO UX XapaKTePHbIX CBOMCTB M Ha OCHOBE OIIbITOB,
IeMOHCTPUPYIOIIMX TaHHOe (Pu3nyeckoe sIBJIEHNE;

pacrosHaBaThb ITPOsIBJIeHME M3YUYeHHbIX (U3NYeCKMX SIBJEHMUM B OKpY’KalollleM Mupe, B TOM
yncie pusudecke SBjaeHMs B MpUpome: MOBEePXHOCTHOE HATSOKEHMe U KaluJIISIpHbIe SIBJeHUS
B IIpUpone, KpUCTa/UIbl B Tpupone, manydenme CosHIla, 3amep3aHiue BOHLOEMOB, MOpPCKMeE
6pu3bl, oOpasoBaHMe pPOChI, TyMaHa, MHesl, CHera, 3JieKTpuueckue siBjeHMs B aTtmocdepe,
9JIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHMTHOe IIojie 3eMuiu, Opeid IOJI0COB, POJIb
MarHUTHOTO TIOJNST [IJI1 SKU3HM Ha 3emJse, I[OJSIpPHOe CHUsHME, TIpU ITOM IepeBOAMUTD
MpaKTUUeCKyI0 3ajauyy B YyuyeOHYIO, BbIAE/SITb CYIleCTBEHHble CBOMCTBA (MIPU3HAKMA)
busnuecKnx SIBJICHUI;

OIMCBhIBAThb M3yUeHHbIe CBOMCTBA TeJl U (QuU3MUecKue SBJIEHUS, UCIIOJIb3ys @uanuecKue
BeJIMUMHbI  (TemIiepaTypa, BHYTPEHHSISI SHeprusi, KOJMYECTBO TeIJIOThbl, Yy/e/ibHas
TeNJIOEMKOCTb BellleCTBa, yebHasl TeIlJIoTa IJaBjeHus, yae/ibHas TelioTa mapoodpasoBaHmsl,
yIe/ibHasl TeIUIOTa CropaHMsl TOIUIMBA, KO3(MOUIIMEHT I0JIe3HOTO [eUCTBUSI TeIIOBOM
MaIllMHbI, OTHOCUTEJIbHAs BJIAKHOCTb BO3[yXa, OJEKTPUYECKUI 3apsii, Ccuia TOKa,
9JIEKTPUYECKOe HalpsKeHue, COIMPOTUMBIIEHME TIPOBOAHMKA, YIEJbHOE COIPOTUBIIEHME
BeIlleCcTBa, paboTa ¥ MOIIHOCTD JIEKTPUUYECKOI'O TOKA), IMPU OMMCAHMM MTPAaBUILHO TPAKTOBAThb
busndecknint CMbIC/ UCIIOIb3yeMbIX BeJIMUYMH, 0003HAUEHMS U eAVHUIIbI QU3MUEeCKUX BeTMUMH,
HaxXoAUTb (OpPMYJIbl, CBSI3bIBAlOILME JaHHYIO (GU3MUECKYIO BeJIMUMHY C APYTUMM BeJMUMHAMMA,
CTPOUTDb rpaduKy M3yUeHHBIX 3aBUCUMOCTEN PU3NUECKUX BeJIMUNH;

XapaKkTepu3oBaTh CBOMCTBA TeJjl, (Qu3nueckue SBAEHMUSI M TPOIECCHI, MCIOJb3ysI OCHOBHbIE
MIOJIOKEHMSI ~ MOJIEKYJISIPHO-KMHETUYECKO  TeopuM  CTPOEHMSI  BellleCcTBa,  IPUHIIUII
CyIepno3uiuum 1moJjei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsiaa, 3akoH Oma 11t



yuacTka 1emnu, 3akoH J[koynsi-JIeHIla, 3aKOH COXpaHeHMs SHepruu, MNpy 3TOM [aBaThb
CJI0BeCHYIO GOpMYJIMPOBKY 3aKOHA ¥ 3aIMChIBATh €T0 MaTeMaTuyeCcKoe BbIpaskeHue;
OOBSICHATH (pMU3MUECKME IPOIIECChl M CBOMCTBA TeJ, B TOM UMCJIE M B KOHTEKCTE CUTYyaIUi
MIPaKTUKOOPUEHTMPOBAHHOTO XapaKTepa: BbISBJSITb MPUUYMHHOC/EICTBEHHbIE CBSI3YM, CTPOUTD
00BsicHeHMe U3 1-2 jlorMuecKux IIaroB C Omopoi Ha 1-2 M3yueHHBIX CBOMCTBA MU3NUECKUX
sIBJIeHUH, GU3MUEeCKMUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

peliaTh pacuéTHble 3amauM B 2-3 NeNCTBUS, UCIIOIb3YSI 3aKOHBI U (OPMYJIbl, CBSI3bIBAIOIINE
dbusnueckne BeJIMUMHbBI: HA OCHOBE aHajM3a yCJOBUS 3aJauM 3alMChIBaThb KPAaTKOe YCJIOBHUE,
BBISIBJISITb HENOCTAaTOK [aHHBIX [JIS1 pellleHus] 3aJauu, BbIOMpaTh 3aKOHbI U (QOPMYIJIbI,
HeoOXonuMble IJis1 e€ pellleHNs], MPOBOAUTL PACUYEThl M CpPaBHMBATh MOJYUYEHHOE 3HaueHMe
dbusnuecko BeJIMUMHbI C U3BECTHBIMU JaHHBIMU;

pacrosHaBaTb MHpPoOJieMbl, KOTOpble MOXXHO pelIMTb IIpy MHOMOIM (U3NYECKUX MeTOOB,
MCTIO/Ib3YSl OMMCaHMe MCCAeNOBaHMSs, BbIIEISTh ITpOBepsieMoe ITpeJNnoJIosKeHe, OlleHMBATh
MPaBMJIbHOCTD TMTOPSIIKA ITPOBEIeHMS UCCIeOBaHMs, 1eJIaTh BbIBO/IbI;

MIPOBOAUTh OMBITHI MO HAOJIOAEHUIO (PU3NYECKUX SIBJAEHUNA Wi (GU3NUECKUX CBOMCTB Tesl
(KanmuJUIsIpHBbIE SIBJIEHMSI, 3aBMCUMOCTb [aBJieHMSI BO3dyXa OT ero Oob6beéMa, TeMIlepaTypbl,
CKOPOCTM TIpollecca OCTbIBAaHMSI M HarpeBaHMs TIpU U3JIyUYeHUM OT I[BeTa U3JIydalolen
(TorJionIaollei) MOBEPXHOCTM, CKOPOCTb MCIapeHusl BOIbI OT TeMIlepaTypbl SKUAKOCTU U
TJIOIIAAM €€ TIOBEPXHOCTM, 3JIeKTpU3alysl Tejl U B3auMOMAEMCTBME 3JeKTPUUYECKUX 3apsioB,
B3aMMOJIEMICTBME TIOCTOSIHHBIX MAarHUTOB, BU3yajau3allMsi MarHUTHBIX T10JIeM TOCTOSIHHBIX
MAarHuTOB, OECTBMSI MAarHUTHOTO IIOJIT HAa MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa,
CBOVICTBA  3JIEKTPOABUTATE/SI  TOCTOSIHHOTO  TOKa):  (OpPMYyJIMpOBaTh  IIpOBepsieMble
TIPeIIoJIOKeHNsl, cCOOMpPaTh YCTAHOBKY M3 IMPEAJIOKEHHOIO OOOpYIOBaHMSI, OMMUCHIBATH XO[I
ombITa 1 (POPMYJIMPOBATH BHIBOBI;

BBITIOJIHATD TIPSIMble M3MepeHMUsl TeMIlepaTypbl, OTHOCUTEIbHOM BJIAYKHOCTU BO3[yXa, CUJIbI
TOKa, HampsbKeHUs C MCIIOJIb30BaHMEM aHaJIOTOBbIX IPUOOPOB M AATUMKOB (GU3NUYECKUX
BeJIMUMH, CPAaBHMBATh Pe3yJIbTaThbl U3MEpPEHMI C YUYETOM 3a/IaHHOM abCOJIFOTHOM MOTPEIIHOCTH;
IIPOBOIUTb MCCJ/IEIOBAHME 3aBUCUMOCTM OIHOM (DU3NYECKOM BEJIUUYMHBI OT OPYyron C
MCIIOJIb30BAaHMEM TIPSIMbIX M3MepeHUl (3aBUCUMMOCTb COMNPOTUBJIEHUSI TPOBOJHMKA OT €ro
IJTMHBI, TUIOIIAAM TIOTIEPEUHOTO CeYeHMs U YIeJIbHOTO COMIPOTUBIIEHNS BellleCTBa MPOBOIHMKA,
CMJIBI TOKa, MAYIIEro uepe3 MPOBOAHMK, OT HaMpspKeHMs] Ha MPOBOAHMKE, MCCIeNOoBaHMe
MOoCaeNOBaTe/IbHOTO UM TapajijielbHOTO  COeAVMHEHUI  IPOBOJHMKOB):  IIJIAHMPOBAThb
MCc/ieloBaHMe, COOMpaTh YCTAaHOBKY M BBITIOJHSITD M3MepeHUs, cjaedysl IpeajioskKeHHOMY
IJI1aHy, (PUKCHMpOBaTh pPe3yJbTaThl IOJYUYEHHOM 3aBUCUMMOCTM B Buae Tabyui M IpaduKoB,
IleJIaTh BbIBOIBI 11O pe3yJIbTaTaM MCCIeIOBaHMS;

MIPOBOIUTb KOCBEHHbIE M3MepeHUs (pu3nuecKux BeJuunH (yaeabHasl TeIVIOEMKOCTb BelllecTBa,
COTIPOTUBJIEHME IMPOBOAHMKA, pabOTa ¥ MOIIHOCTb 3JIEKTPUYECKOrO TOKa): IJIaHMPOBATh
u3MepeHusi, cooupaThb KCIIEPUMEHTAIbHYIO YCTAHOBKY, CJeys IpeIosKeHHON MHCTPYKIINM,
M BBIUMCJISITh 3HaUEeHMe BeJIMUMHbI;

cob6toaTh MpaBuiia TEXHUKM 0€30MacHOCTH Py paboTe ¢ JabopaTOpHbBIM 000PYIOBaHMEM;
XapaKkTepn3oBaTh MPUHIAIBI AEMCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTOpOi Ha MX ommucaHusi (B TOM UMCJIe: CUCTeMa OTOIUIEHUS OMOB, TMTPOMETp, IapoBasi
TypbyuHa, aMIiepmMeTp, BOJIbTMETP, CUETUMK DJIEKTPUUECKOM IHEPIUM, 3JIEKTPOOCBETUTEbHbIE
MIpMOOpPBI, HarpeBaTe/ibHbIE 3JIEKTPOINPMUOOPHI (IIpUMEpPBI), 3JeKTpuUeckue IMpesoxpaHuUTeH,
9JIEKTPOMAarHuT, 3JIeKTPOABUTaTeb TOCTOSTHHOTO TOKa), MCIIOJb3ysl 3HAHUSI O CBOMCTBAX
busnuecKnx SIBJIEHMUI M HEOOXOaMbIe (U3NYeCKMe 3aKOHOMEPHOCTH;

pacrosHaBaTh MPOCTble TEXHUUYECKME YCTPOMCTBA U U3MepUTeIbHbIe MPUOOPHI MO CXeMaM U
CXeMaTUYHbIM pPUCYHKaM (SKUIKOCTHBIM TEepMOMETpP, TEepPMOC, IICMXPOMETp, T'UTPOMETD,
IBUraTe b BHYTPEHHErO CrOpaHusi, 3JIeKTPOCKOII, PEOCTaT), COCTABJISITh CXEMbI 3JIEKTPUUECKUX



IIeel ¢ MoC/Ief0BaTeIbHbIM M MapasljieJIbHbIM COeIVIHEHMEM 3JIEMEHTOB, pas3jiMyasi yCJIOBHbIE
0003HAUEHMS JIEMEHTOB JIEKTPUUECKUX IEIIEN;

MIPUBOOUTH MPUMEpPhI (HAXOAUTh MHOOPMALMIO O IMPMMEpPaAx) MPAKTUUECKOTO MCIOIb30BaHMS
dbus3nuecKnx 3HAHUM B TIOBCEIHEBHON KMU3HM IJIs1 0OecIieueHnst 6e30ImacHOCTH Py OOpaIieHnmn
C mpubopaMy UM TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMSI 3MOPOBbSI U COOJIIOAEHMSI HOPM
9KOJIOTMYECKOI'O TIOBEIEHMSI B OKPY3KAIOIIEN Cpefe;

OCYIIIECTBJISITh TMOMCK MHpopmaiumu ¢(usndeckKoro copepkaHusi B IHTepHeTe, Ha OCHOBE
MMEIOIIMXCS 3HAaHUI M TYTEM CpaBHEHMS [OMOJIHUTEIbHBIX MCTOYHMKOB BBIJIEISThH
MHMOpPMAaIINIO, KOTOpasl SIBJISETCS] TPOTUBOPEUYMBOM UM MOSKET ObITh HEAOCTOBEPHOI;
MICIIOJIb30BAaThb IIPM BBIMIOJHEHUM YUeOHBIX 3aJaHMI HAYYHO-TIOMYJIIPHYIO JIUTEPATypPy
dbusnveckoro comepykaHus, CIIpaBOYHbIe MaTepuasibl, pecypcbl cetu VIHTepHeT, BiameTb
IIpMEMaMM KOHCIIEKTMPOBaHMS TEKCTa, Npeobpa3oBaHus MHPOpPMAalMyM M3 OTHON 3HAKOBON
CUCTEMBI B JIPYTVIO;

co3maBaTh COOCTBEHHbIE MMMCbMEHHbIE ¥ KpaTKMe YCTHble CO0OIeHNsI, 06000611ast nHpopMalio
13 HECKOJIbKMX MICTOUYHMKOB (DM3MUYECKOI'0 COMIEP>KaHMsI, B TOM YMCJIe ITyOJIMYHO IIPEICTaBISITh
pe3yJbTaTbl TPOEKTHOM WM MWCCAeJOBATENbCKOM IeSITEeJbHOCTH, IIPM 3STOM I'PaMOTHO
MICIIO/Ib30BaTh M3YUYEHHbBIN MOHSITUMHBIN allliapaT Kypca (MU3MKM, COIMPOBOKIATh BbICTYIIJIEHNE
IIpe3eHTalyen;

IIPY BBIIIOJTHEHMM YUEOHBIX IPOEKTOB ¥ MCC/IeNOBaHMM (PU3MUECKMUX MIPOILIECCOB PACIIPENesiTh
OOSI3aHHOCTM B TpyIIe B COOTBETCTBMM C TIIOCTaBJ€HHBIMM 3aJadyaMiy, CJIEOUTh 3a
BBITNIOJTHEHMEM IJIaHa JEVCTBUII U KOPPEKTUPOBAThb €ro, agekKBaTHO OLIEHMBATh COOCTBEHHBIN
BKJIaJ] B JI€SIT€JIbHOCTb I'PYIIIIbI, BBICTPAMBaTh KOMMYHMKATUMBHOE B3aMMOIEIICTBUE, TTPOSIBIISIST
TOTOBHOCTD pa3pelniaTb KOH(MJIMKTHI.

OcHOBHOe cofiep;kaHue yueoHoro nmpeamera «P@usuka»
IlepBoHaua/ibHbIE CBeieHUSI O CTPOeHUM BenlecTBa (6 u.)

Pa3BuTtue B3rJigmoB Ha cTpoeHMe BellecTBa. Mosiekyibl. [IUCKpeTHOe CTpoeHMe BelllecTBa.
Macca u pasmepbl MoJsieKyJa. bpoyHoBckoe paBumkeHue. TeryioBoe IBMKEHME MOJIEKYJT U
atromoB. [Inddysusa. Cesizb TemIiepaTypbl Tejla CO CKOPOCTbIO TEIVIOBOTO IBMXKEHMS YaCTUI]
BellecTBa. BsammopenctBue uactuil BerlectBa. CmaumBanme. KammwuisipHble SIBJIEHMUS.
Mogenu TBepHOro, >KMAKOTO M ra3o00pasHOrO COCTOSIHMI BEIIeCTBA UM MX OOBSICHEHME Ha
OCHOBE MOJIEKYJIIPHO-KMHETUYECKON TeOpUM CTPOEHMS BellleCTBa.

demoncmpauuu:

HabstopeHne neaMmMocTy BelllecTBa.

Hab6smopenne sBienust nuddysmn B razax U SKUAKOCTSIX.

WccnegoBanne 3aBUCUMMOCTY CKOPOCTU AN dy3un OT TeMIepaTyphbl.
MexaHU4YeCcKue CBOMCTBA JXUAKOCTEN, ra30B U TBEPAbIX Tes (12 u)

HaBienue >kuakocteir u raszoB. OObsICHeHMe OABJIEHUSI KUIKOCTEM U ra3oB Ha OCHOBE
MOJIEKYJISIPHO- KMHETUUECKOM Teopum CTpoeHus BelllecTBa. I[lepenaua naBjieHUs SKUAKOCTSIMU
n raszamu. 3akoH Ilackans. [JaBneHue B >kupgkoctv u rasze. CooOuiaroimecs COCYAbI.
I'mppaBanueckas maiiMHa. I'uapaBianyeckuit mpecc. MaHOMeTpBI.



AtmocdepHoe nasiieHne. M3amepenne atMochepHoro masiieHus. bapomerpol. M3ameHeHmne
aTMochepHOro IaBJIeHNs C BICOTON. BimsiHme atMmocdepHOro maBaeHns Ha SKMBOM OPraHU3M.

[eicTByre sKMAKOCTU U Ta3a Ha MOTPY>KEHHOe B HUX TeJIo. 3aKOH ApxumMena.
3akoH Apxumepa. Y ciioBue riaBaHus tes. [InaBanue cynos. BosmyxormiaBaHue.

Ctpoenne tBepapix Ten. Kpucramnmueckue u amopdubie Tesna. ledopmaiys TBEpPOBIX Tel.
Bunst nmedopmanyu. CBOMCTBA TBEPABIX TeJ: YIOPYroCTb, MHPOUYHOCTb, IIJIACTUYHOCTD,
TBEPOOCTb.

demoncmpauuu:
C>k1MaeMOCTb ra3oB.
Ouddysus B razax u KUAKOCTSIX.
Mopenb XxaOTUUYECKOTO ABMXKEHUST MOJIEKYJI.
Mopenb 6pOyHOBCKOTO JIBMKEHMS.
CoxpaHeHne 00beMa KMAKOCTYU ITPY M3MeHeHUM (GOPMBbI COCY/Ia.
CreruieHne CBUHIIOBBIX IIMJIMH/IPOB.
3aBMCUMOCTD AaBJIEHMSI TBEPIAOIO TeJla Ha OMOPY OT AEMCTBYIOIIEN CUJIbI M TIOLIAAY OIOPHI.
O6Hnapy>keHne aTMOCGhepHOTo TaBIeHNs.
N3mepenne atMmocdhepHOro AaBjieHNs: 6apoMeTpOM - aHEPOUIOM.
3akoH [lackars.
I'mapaBanueckuin mpecc.
3akoH Apxumena.
Jlabopamopnuie pabomul
1. VI3mepeHne BbITAJIKMBAIONIEN CUJIBI.
2. VI3yuyeHne yCa0OBUM IJIaBaHMUS TeJl.
3. HabmrogeHne pocTa KpUCTaJIJIOB.
Tensosble ssBiaeHus (12 a)

TerioBoe paBHOBecue. TemmepaTypa u eé€ usmepenme. lllkana Ilenbcusi. AbGcosoTHas
(TepMoaMHaMMYeCcKas) 1IKaja TeMreparyp. AGCOMIOTHBIN HYJIb.

BHYTpEHHHH SHEepIrus. ,H,Ba crocoba M3MeHeHUsI BHYTpeHHEﬁ SHeprum:. TerJioIIpoBOOHOCTb
J41 pa60Ta. BI/I,ZU:)I TeIriornepenaun: TeIJIOIIPOBOOHOCTb, KOHBEKIMsI, U3JTyUeHUe. KosmnuecTBo



TEIIJIOThI. Vneanaﬂ TEIJIOEMKOCTDb BellleCTBa. V,II,E)'IbHaﬂ TEeIJIOTa CIropaHs TOILJIMBa. HepBbII./JI
3aKOH TepMOIVHaAMMKN. Pab6ora rasa IIpn paClIMpeHnN.

demoucmpauuu:
[TpuHLMI DelCTBUS TEpMOMETpA.
V3MeHeHMe BHYTPEHHEN SHEePruM TeJia TPy COBEpIIeHn paboThl U TP TeIionepeaayve.
TemIonpoBOIHOCTh PA3/IMIHBIX MaTEPUAJIOB.
KoHBeKk1Ms B SKMIKOCTSX U rasax.
Tenionepenayva myTem UsJayuyeHus.
CpaBHeHMe yOe/IbHBIX TEIVIOEMKOCTEN Pa3IMYHbIX BEILECTB.
Jlabopamopnuie pabomul
1. CpaBHEHME KOJIMUYECTB TEIIOTHI PV CMEIIMBAHUM BOAbI PA3HOM TEMIIEPATYPHI.
2. VIamepeHne yae/IbHOM TEIIOEMKOCTY TBEPIOrO TeJia.
HN3MeHeHMe arperaTHOro COCTOSIHMS BeniecTBa (6 u)

[InaBneHne u oTBepneBaHue. TemmepaTypa IUIaBjaeHMsI. YOeJabHasl TeIJIOTa IJIaBJIeHMUS.
Wcnapenne u KoHaeHcauysi. Haceimenasii nap. BiaskaHocTs Bo3gyxa. Kumnenne. 3aBucumocCTb
TeMIIepaTypbl KUIIEHMSI OT AaBjeHus. YOejbHas TeIUIoTa IUIABJIEHMS M I1apoOoOpa3soBaHMSL.
BiaxkHocTb Bosayxa. MisamepeHye BAasKHOCTM BO3ayXa.

demoncmpauuu:
SIByteHMe McnapeHus.
Kunenmne Bogbl.
[TocToSIHCTBO TemIiepaTypbl KUITEHNST SKUIKOCTH.
SIB/TeHMS TIaBJIEHMS Y KPUCTAJIIM3aLMA.
V3mepeHue BIaXKHOCTY BO3AyXa IICUXPOMETPOM UJIU TUTPOMETPOM
TeryioBbIe CBOVCTBA ra3oB, JKMAKOCTE M TBEPABIX TeJs (4 uaca)

3aBMCUMOCTD [IABJIEHMS T'a3a JAHHOM Macchl OT 0ObEMA M TeMIIEpPATypbl, 0ObEMA ra3a JaHHON
Maccbl OT TemIieparypbl (kKauecTBeHHO). [IpumeHeHMe ra3oB B TexHMKe. TerioBoe
paciipeHne TBEPIbIX TeJl U KUIKOCTeN (KaueCcTBeHHO). TernioBoe paciipeHye BObI.

[Tpuauymnbr pabotsl TermnoBbix MamimH. KIIJ TerutoBon mammmbbl. [IBuraresb BHYTPEHHErO
cropaHmsi, mapoBasi TypOuMHa, XOJIOOWIbHAS MalllMHA. TemyioBble ABUTATEM M OXpaHa
OoKpyKkatolei cpenbl. OCHOBHbIE HAITpaBJI€HNSI COBEPIIIEHCTBOBAHMS TEIVIOBbIX JBUTATeJIEN.



demoncmpauuu:
VY CTpOMCTBO YEThIPEXTAKTHOTO JBUTATEJISI BHYTPEHHETO CrOpaHMusl.
Y CTpoiCTBO TTapOBOI TYPOMHBI

JiIeKTpuuecKue siBjieHns (6 4acos)

OJiekTpuueckoe B3aMMOIENCTBME. DJIEKTpMUecKMii 3apsim. JIBa poma 3JIeKTpUYECKUX
3apsSiIOB. DJIEKTPOCKOII. [IMCKpeTHOCTD 3j1eKTpuyeckoro 3apsga. CTpoeHne aToMa. DJIEKTPOH U
MIPOTOH. ODJIEMEHTAPHbIM JJIeKTPUUYECKUIM 3apsh. IJIeKTpu3anys Teja. 3aKOH COXpaHeHUS
9JIEKTPUYECKOTO 3apsiia.

JnekTpudyeckoe mnosie. HamnpsokeHHOCTh 37eKTpuYeckoro mojst. JIMHuu HanpsokeHHOCTU
37IeKTpUUEeCKOoro Tojsi. [IpoBomHMKM, AUIJIEKTPUKUM U TOJYNPOBOOHUKU. YUET U
MCII0JIb30BaHMe 3JIeKTPOCTATUUECKUX SIBJIEGHUM B OBITY, TeXHMKE, X MPOSIBJIEHME B IIPUPOZE.

Jdemoncmpayuu u onstmet:
Hab6utroenne s/ieKTpusaiuy Tejl ¥ B3aMMOJeNCTBIUST Ha3/IeKTPU30BaHHbBIX TeJl.
3roToBjieHMe MPOCTENIIIErO 3JIEKTPOCKOTIA.

dnerTpudeckuit Tok (14 yacoB)

OnekTpuuyeckuit TOK. Hocutenmm CcBOOOOHBIX 3JEKTPUYECKUX 3apsSIoB B  MeTasljiax,
9JIEKTPOJIUTAX, Ta3axX U MOAynpoBoaHMKax. IctTounmku toka. [leiicTBMe 371eKTpUYeCcKoro ToKa:
TeNJI0BOe, XMMUYEeCKoe, MarHUTHOE.

onekTpuueckas 1emnb. Cuia Toka. M3mepeHme cuibl TOKa. IDJIEKTpUUECKOe HaMpshKeHMe.
Usmepenne HanpsskeHusi. CompoTuBiieHMe IpoBOAHMKA 3akoH Oma OJig yyacTKa lLielln.
YaenbHoe comnpotusiienue. Peocrtatel. [lociepgoBaTenbHOe M mMapassieibHOe COeAVMHEHNe
MTPOBOTHMKOB.

Pabora ¥ MOIIHOCTb 3JIEKTpMUecKoro Toka. CUeTumky 3JIeKTPUYECKOM SHEpPrumu. 3aKOH
I>xoynst - Jlenna. Vcronb3oBaHue 37€KTPUYECKON SHEpPruM B OBITY, NMPUPOIE U TEXHUKE.
[IpaBmio 6e3omacHOro Tpyaa npyu pabore ¢ MCTOYHMKAMM TOKA.

Jlabopamopnuie pabomul

1. CoopKa 371eKTPMUUECKON 1IeNM U U3MEepPEeHMe CUJIbI TOKA Ha Pa3/IMIHBIX €€ YUaCTKaX.
2. VIamepeHne HaNpssKeHMST Ha Pa3/IMUHbBIX YUACTKAX JIEKTPUYKON 1IETN.

3. VIamepeHne cOpOTUBIIEHNSI IIPOBOIHMKA TPV IIOMOIIM aMIlepMeTpa ¥ BOJIbTMETpa.
4. V3yueHue nocjieq0BaTeJIbHOIO COeIMHEHNSI TPOBOJHUKOB.

5. Mi3yueHne napayieJIbHOIO COeIVMHEHNS ITPOBOTHIKOB.

6. MI3amMepeHne MOIIHOCTM ¥ PAOOThI 3JIEKTPUUECKOTO TOKA.



DJIeKTPOMAarHuTHbIe s1BJjIeHus (7 4acoB)

I[TocTosiHHBIe MarHUThl. MarHUTHOE I10Jie TOCTOSHHBIX MAarHMTOB. MarHuTHOEe IoJjie 3eMJIN.
MarautHoe T10jIe 3JIEKTPUYECKOrO TOKa. MarHurtHasi MHAYKOMS. JIMHMM MarHmMTHON
MHAYKUUK. [IprMeHeHMss MarHUTOB U 3JIEKTPOMAarHUTOB.

IleicTBMEe MAarHUTHOTO ITI0JISI HA IIPOBOIHMK C TOKOM. DJIEKTPOABUTATEb ITIOCTOSIHHOTO TOKA.
Llemoncmpauuu:
V3yueHre MarHMTHOT'O IIOJISI IIOCTOSTHHBIX MArHUTOB.
Coopka 2/IeKTpoOMarHuTa U UCIbITaHue ero JeiCTBUIA.
Pe3seps (34aca).
JlabopaTopHbie pabOTHI:
1. smepeHMe BbITAJIKMBAIOILIEN CUJIBI.
2. Vi3yueHne yc0BMIA TIJIaBaHMST TeJI.
3. HabmogeHme pocta KpUCTaJIIOB.

4. CpaBHeHMe KOJIMYECTB TEIJIOThI IIPY CMEILVBaHUM BOJbI Pa3HOU
TeMIlepaTyphbl.

5. I/IsMepeHMe yneanoﬁ TEITJIOEMKOCTU TBEPAOTI'O TeJia

6. CO0opKa 2JIeKTpUYECKOM 1IeNU U U3MepeHMe CUIbl TOKa Ha
pPa3IMUYHbBIX €€ yYacTKax.

7. IsmepeHie HaTIPsSKEHMST Ha Pa3/IMUHbBIX YYaCTKaX JIEKTPUUKON
Lenn.

8. V3amepeHne conmpoTUBIIEHNS IPOBOIHMKA IIPM ITOMOILM amMIlepMeTpa
" BOJIbTMETpA.

9. M3yueHne nocsenoBaTeIbHOTO COeAMHEHMS POBOIHUKOB.
10. M3ydenue napaiesibHOTO COeMHEHMS] TPOBOAHMUKOB.
11. V3mepeHne MOIITHOCTM U pabOThI 3JIEKTPUUECKOTO TOKA.

YVyebHO-TeMaTUYeCKUN IJIaH.

? | Ha3BaHmue r1aBbI KommuecTtBo KommuecTtBo KommuecTBo
YacoB KOHTPOJIbHBIX J1a00paTOPHBIX
pabor pabor
[IepBoHauaIbHBIE CBEIEHMS O 6 - -
CTPOEHUM BelleCcTBa
MexaHnueckye CBOMCTBA 12 1 2




SKUIKOCTEN, Ta30B U TBEPIBIX
Tesl
3 TemnoBble sIBeHUS 12 2 3
4 | I3meHeHMe arperaTHbIX 6 1 -
COCTOSTHUM BelleCTBa
5 TerioBbIe CBOMCTBA ra3os, 4 1
SKUIKOCTEN U TBEPABIX TeJl.
6 OJIeKTpUYUeCKle SIBJIEHUS 6 1
7 | DnekTpu4ecKuin TOK 14 1 7
8 | DjeKTpoOMarHuUTHbIE SIBJIEHUS 7 1 4
9 | [loBTOpEHME 3
UTOTO 70 8 16
JIntepaTtypa:

1®usuka . 8 kmacc.: yueOHUK pAjsi obineobpasoBar. Yupeskaenuir/ H.C.IlypbieBa.,
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2.0usuka.llnannpyembie pesynbraTbl.Cucrema 3amaHmuif.7-9 Kjaccel: mocobue IS
yunTesiein ob6iieobpasoBar.opraumsanmii/A.A.@aneesa, I' I'.Huxnudopos, M.IO.llemumona,
B.A. Opinos.niog pen.I'.C.Kosanépoi, O.b.JTorunosoii.-M.: ITpocsemnienne, 2014.
3.I1ypsimena , H.C.®usuka, 8 xi.Metonndecoe nmocobme/H.C.ITypsimieBa, H.E.BaskeeBckasi.-

M.: IIpoda, 2014

4.MapoH, A.E.®usuka.8 kiacc: yuebHo-MeToamueckoe nocobme/A.E.Mapon, E.A.Mapon.-11-
e usm., crepeotur.-M.: Ipoda, 2013
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e usg., crepeoturt.-M.: [Ipoda, 2013
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Il;manupyemblie pe3y/IbTaThl U3YUeHUST (PUSUKU
JluuHocmHuwle:

y yuawjuxcsi 6yoym cpopmuposamoi:

®OTBETCTBEHHOE OTHOILIEHME K YUYEeHMIO, TOTOBHOCTb U CITOCOOHOCTh
O6yanOHJJ/IXCH K CaMOpa3BUTUIO U CaMOO6p3.30BaHI/IIO Ha OCHOBE

MOTHUBAIIUM K O6Y‘I€HI/II-O U TIO3HAaHUIO;

eyMeHMe SICHO, TOUHO, 'PaMOTHO M3jIaraTh CBOM MBICJIM B YCTHOM U
MMCbMEHHOM peuy, IIOHMMAaTh CMbBICJ IIOCTaBJIEHHOM 3amauMu,
BBICTPaNBaTh apryMeHTalMuIo, MIPUBOOUTH

KOHTpPIIpUMeED;

TIpUMepbl

®OCHOBBI 9KOJIOTMUYECKOM KyJbTYPbI; IOHMMaHMe HeHHOCTU 300POBOIro

o0pasa XM3HMU;

'(bOpMI/IpOBaHI/Ie CITOCOOHOCTM K OSMOIMOHAJIbBHOMY  BOCIIDUATUIO

dbusnyecknx 3amad, pelieHnin, paccy>KaeHmni;

eyMeHNMe KOHTPOJIMPOBATh IpPOLleCC U
nesiTeTbHOCTH;

y yuauuxcsi mozym 6vims c(hpopMuposaHvl:

pe3yjabTaT  y4eOHOM



®KOMMYHMKATUBHAsI KOMIIETEHTHOCTb B OOIIEHUM U COTPYIHUUECTBE
CO CBEpPCTHMKAMM B 00pa30BaTe/IbHOM, YUeOHO-MCC/IeA0BaTEIbCKOM,
TBOPUYECKON U IPYTIUX BUIAX OeSITeIbHOCTH;

SKPUTUYHOCTb  MbIINUICHMA, VYMEHIEe  PACIIO3HABATb  JIOTUYECKU
HEKOPPEKTHbIE€ BbICKA3bIBaHMA, OTJIMYATD T'MIIOTE3Y OT (l)aKTa;

OKpeaTMBHOCTDb MbILJIEHUS, MHUIIMATUBbI, HAXOOUNBOCTU, aKTMUBHOCTU
IIpn penieHnmnm 3aagau.

Memanpedmemmnuie:
peryjasiTuBHbIE
obyuarouwuecs Hayuamcs:
e(hopmyIMpOBaTh U YIEpPsKUBATh YUEOHYIO 3a/1a4Y;

eBLIOMpPATh MOEUCTBUSI B COOTBETCTBMM C TIIOCTaBJIEHHOM 3ajauein U
YCJIOBUSIMM €€ peasm3alium;

SIIJIaHMPOBATDL ITYTU OOCTUIKEHINA U,GIIEI./JI, OCO3HaHHO BbI6I/IpaTI:> HaunboJiee
B(IJ(IJGKTI/IBHbIe CITOCOOBI pelieHms Y‘le6HbIX M TIO3HaBaTeJIbHbIX 3a44a4;

eIIpe[IBIIETb  yPOBEHb  YCBOEHMS  3HAHMI, €ro  BpeMEeHHbIX
XapaKTEePUCTHUK;

©COCTAaBJIATH IIJIAaH U MOCJIeA0BATEILHOCTD AEICTBUIL;

®OCYIIECTB/ISITh KOHTPOJIb IO 00pasily ¥ BHOCUTb HeOOXOAVMble
KOPPEKTUBBI;

®aIeKBATHO OLIEHMBATh IMPAaBWIBHOCTb WIM OIIMOOYHOCTb BbITIOTHEHMUS
yueOGHOM 3ajauM, €€ OObEeKTUBHYIO TPYAHOCTb ¥ COOCTBEHHbIE
BO3MOXXHOCTU €€ pelleHMus];

O6yua}ou4uec;1 nosayuam 803MOMCHOCMb HAYUUMbCA.

eOIpeNesiATh  MOC/IeNOBAaTeIbHOCTh  IMPOMEXKYTOUHBIX  IleJied U
COOTBETCTBYIOIINX UM IEMCTBUM C YYETOM KOHEUHOT'O pe3ysIbTara;

eIIpeIBUAETh BO3MOSKHOCTM IOJyUYeHUs] KOHKPETHOrO pe3yJbTara Ipu
pellieHM 3a71ayY;

®OCYIIECTB/ISITh KOHCTAaTUPYIOILIMI ¥ IIPOTHO3MPYIOIINI KOHTPOJIb IIO
pe3yabTaTy U II0 CIIOCO0Y AeNCTBUS;

OBLIICJISITD U (bOpMYIII/IpOBaTb TO, UYTO YCBO€HO M UYTO HY>XHO YCBOMUTD,
Oo1IpeeJIATb KaueCTBO 1 YPOBEHb YCBOEHI;



ITIO3HaBaTe/IbHbIEC

®KOHIIEHTPMPOBAaTh BOJIIO [JISI  IMPEONOJIEHUSI  MHTEeJIJIEKTYaJIbHbIX
3aTpyOHEHUM U QU3NUECKUX MPEISITCTBUM;

obyyuaroujuecs Hayuamcs:

®CaMOCTOSITEJIbHO BbIJEJISITh ¥ GOPMYJIMPOBATH MO3HABATEIBHYIO 11€J1b;
®11CTI0JIb30BaTh OOIIMEe MMPUEMBI pPellieHMs 3a/1a4;

SIIPMMEHATDb IIpaBUJIa M II0JIb30BaTbCSA MHCTPYKIMSIMU M OCBOEHHbLIMMU
3aKOHOMEPHOCTSIMMU;

®OCYIIIECTBJ/ISITb CMbICJIOBOE UTEHIE,

eC0O310aBaTb, IIPMMEHATb U HpeO6p8.30BbIBaTb 3HAaKOBO-CMMBOJIMYECKNE
cpencrtBa, MOOeJIN M CXeMbI OJIS pellieHMsI 3a4a4,

®HAXOIUTh B Pa3/IMYHBIX MCTOYHMKAX MHGOPMAIMIO, HEOOXOAVMYIO IS
pellleHMs] MaTeMaTU4YeCKuX IpoOJIeM, U IPEeNCTaB/ISITh €€ B IMOHSITHOM
dbopme; IpMHMMATh pPeIlleHre B YCJIOBUSIX HEIOJHOW M M3OBITOYHOM,
TOUYHOM ¥ BEPOSITHOCTHOM MH(OpMaLNM;

O6yua}ou4uec;1 nosayuam 803MOMHCHOCMb HAYUUMbBCA.

®yCTaHABJIMBATh MPUYMHHO-CIENCTBEHHbIE CBSI3M; CTPOUTH JIOTMYECKUE
paccykaeHusl, yMO3akJioueHus (MHOYKTUBHbBIE, NeAYKTUBHbIE U TIO
aHaJIOTUM) U BbIBO[IbI;

e(hopMMpoBaTh YYEOHYIO M OOIIENOJIb30BATEIbCKYI0 KOMIIETEHTHOCTU B
06s1acTM  MCHOJb30BaHMSI  MH(POPMAIMOHHO-KOMMYHMUKAIMOHHBIX
texHosiorui (MKT-komIieTeHTHOCTH);

eBIIETh (M3MUECKYIO 33[auy B APYTUX OUCHUIUIMHAX, B OKPYsKarollen
SKU3HMU;

OBbLIABUT'AaTb T'MUIIOTE3bl IIPpUM PEIIEeHUN y‘-Ie6HbIX 3a4a4 M TIIOHMMATb
HEO6XO,Z[I/IMOCTI:> X IIPOBEPKU,

SIJIaHMPOBATL M OCYIIECTBJIATL OE€ATECJIbHOCTb, HAIIPABJIEHHYIO Ha
pelieHue 3aga4 MCCjIeg0BaTe/IbCKOro Xxapakrepa,

eBLIOMpPATh Hanbosiee palyoHajbHble U 3(PPeKTUBHBIE CIIOCOObI pelleHNs
3a/1ay;

SMHTEpIIPeTUpPOBaTh MHOOpMaLuM  (CTPYKTypUpPOBaThb, I1€PEBOJUTH
CIUIOLIIHOM  TEeKCT B  Tabymily, IIpe3eHTOBaTb  IIOJIyYEHHYIO
mHbopmMaluio, B ToMm unciie ¢ nomoiibio UKT);



®OLIEHMBATb I/IH(i)OpMaLU/II-O (KpI/ITI/IIIeCKaH OIleHKa, OLl€HKa
,ZLOCTOBepHOCTI/I);

®yCTaHaBJIMBATh MIPUYMHHO-CJIeACTBEHHbIE CBSI3N, BBICTPauBaTh
paccy>kaeHusi, 060011IeHNS;

KOMMYHMKaTUBHbIE
obyuarouuecs Hayuamcs:

®OPIraHMN30BbIBATDH Y‘IQ6HO€ COTPpYOAHNYECTBO 141 COBMECTHYIO
JeATeJIbHOCTb C YyuuTeJleM UM CBEPCTHUMKAMM: OIIpenesiTb LeJin,
pacipenesisiTb (bYHKL[I/II/I U POJIN YYAaCTHUKOB;

®B3alMMO/IEMCTBOBATh M HAXOOUTb OOIIME CIIOCOObI paboThI; paboTaTh B
rpymnmne: HaxXOOUThb OOlllee pellleHMe U paspelliaTb KOHQIMKTBHI Ha
OCHOBE COTJIaCOBaHMSI TIO3UIMIAI M YyuyéTa WHTEepPecoB; CJYIIATh
napTHépa; (GopmMyaMpoBaTh, apryMeHTUMPOBAaTb UM OTCTauBaTb CBOE
MHEHHE;

OIIPOIrHO3MPOBATH BO3HMKHOBEHNE KOH(I))'II/IKTOB IIpu HaJIMUMM Pa3HbIX
TOUYEK 3peHNsI;

epaspelraTb KOHQIMKTHI Ha OCHOBE yUYE€Ta MHTEPECOB M TMO3MUIINI BCEX
YYaCTHUKOB;

®KOOPAMHMPOBATb M  NPUMHMMATh  pa3jIMyHble  IO3MLUMM  BO
B3aMIMOIEVICTBUN;

®apPryMeHTHPOBATb CBOIO IMO3UIMIO ¥ KOOPAMHMPOBATH €€ C IMO3ULMSIMU
MapTHEPOB B COTPYIOHMYECTBE IIpM BbIPAOOTKE OOILEro pelieHus B
COBMECTHOM JIeSITeJIbHOCTU.

K xoHIry o6yuennst B 8 Kj1acce mpeaMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
OoTpaskaTb C(OPMMPOBAHHOCTD Y OOYUAIOIINXCST YMEHMUIA:

MICIIOJIb30BATh MOHSTUSI: Macca M pasMepbl MOJIEKYJI, TEIIJIOBOE IBM)KEHME aTOMOB ¥ MOJIEKYJI,
arperaTHbie COCTOSIHUS BellleCTBa, KpUCTa/IMuecke 1 amopdHbie Tesia, HAChIIIIEHHbBIN U
HEHACBIIIEHHbI Tap, BJaKHOCTh BO3/1yXa, TeMIlepaTypa, BHYTPEHHSISI SHeprysl, TEIJIOBOM
IBUTATEJIb, 3JIeMEeHTapHbIN 3JIEKTPUUECKUI 3apsi[l, dJIeKTpuueckoe 1oJjie, TPOBOTHUKA U
IMDJIEKTPUKU, TIOCTOSTHHBIN 3JIEKTPUYECKII TOK, MarHUTHOE TI0JIE;

pasinyvaTh siBjieHus (TeIJIoBoe paciliMpeHne 1 ckaTue, Terionepenaya, TellJiIoBOe paBHOBeCHe,
CMauMBaHMe, KalJUISIpHbIE SIBJIEHMS, MICTIapeHye, KOHIeH Calysl, IIaBJIeHN e, KPUCTa/UIU3alIIns
(oTBepmeBaHMe), KUIIEHME, TeIuIonepenaya (TerJIONPOBOIHOCTh, KOHBEKIINSI, U3JTyUeHe),
9JIEKTPU3aIys TeJI, B3aMMOIEMCTBIE 3apsIOB, TEMCTBUS 3JIEKTPMUECKOTO TOKa, KOPOTKOe
3aMbIKaHMe, B3aMMO/IeMICTBYE MarHUTOB, Ae/ICTBME MarHUTHOI'O IT0JIS Ha IMMPOBOJHMUK C TOKOM,



9JIEKTPOMArHMUTHASI MHIAYKIINS) TIO OMMCAHMUIO X XapaKTepPHbIX CBOMCTB ¥ HA OCHOBE OITbITOB,
IeMOHCTPUPYIOIIMX TaHHOe (pu3ndecKoe sIBJIeHNE;

pacIio3HaBaTh MPOSIBJIEHME U3YUEHHBIX PU3NUECKUX SIBJIEHMI B OKPYKAIOIIEM MIpPE, B TOM
yycie GusndyecKkue SIBJIEHNS B IPUPOIE: TIOBEPXHOCTHOE HATSKEHME M KalMJUISIPHbIE SIBJIEHMSI
B MIpUPO/Jie, KPUCTA/LIbI B Ipupoe, nsaydeHme CosHIla, 3aMep3aHye BOJJOEMOB, MOPCKIE
6pu3bl, 0Opa3oBaHMe POChI, TYMaHa, MHesI, CHera, 3JIEKTpUJecKye SIBJIeHMsI B aTMocdepe,
9JIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE I10J1e 3eMJIn, Ipend MoI0CcoB, POJib
MAarHUTHOT'O TIOJIS AJISI JKM3HM Ha 3eMJie, TIOJISIpHOe CUSIHME, TIPY 9TOM ITepeBOIUTD
MIPAaKTUUYECKYIO 33J1a4y B YUeOHYIO, BbIIEJIATh CYIleCTBEHHbIE CBOMCTBA (ITPU3HAKM)
dbu3MUeckux sIBJIEHNUI;

OIMCBIBATh U3yUeHHbIe CBOMCTBA TeJl U (hM3UUecKye SIBJIeHNS, MCTIOIb3Ys Pu3nueckue
BeJIMUMHBI (TeMIlepaTypa, BHYTPEHHSIST 9HePrysl, KOJIMYECTBO TEIUIOThI, yiebHast
TeNJIOEMKOCTD BeIlleCTBa, yeabHasl TeIJIoTa IIaBJIeHNs], yieabHas TellJIoTa Mapooopa3oBaHysl,
yIe/ibHas TeIIOTa CrOPaHMsI TOIUIMBA, KOG MUIIMEHT II0JIe3HOrO AECTBUS TEILJIOBOM
MaIlMHbI, OTHOCUTEJIbHAS BJIA’KHOCTb BO34yXa, SJIEKTPUUECKUN 3apsi, C1JIa TOKa,
9JIEKTPUUECKOE HaMpsisKeHMe, COITPOTUBJIEHNE ITPOBOAHNKA, YIEIbHOE COIPOTUBIIEHNE
BellleCTBa, paboTa 1 MOIITHOCTb 3JIEKTPUUECKOTO TOKA), IIPU OMMCAHUM MPaBUILHO TPAaKTOBAThb
buU3NIeCKUi CMbICJT UCIIOJTb3YEMbBIX BEJIMUMH, 0003HAUEHUS M e IMHUIIbI GU3NIYECKUX BeJIUUMH,
HaXOAUThb (POPMYJIbI, CBSI3bIBAOIIME TAHHYIO (U3UUECKYIO BeJIMUNHY C IPYTUMU BeJIMIMHAMMA,
CTPOUTH rpadMKM U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKNX BEJIMUMH;

XapaKTepu30BaTh CBOMCTBA TeJI, (Pu3ndecKye SIBJEHMS U IIPOIeCChI, UCTIO/Ib3YsI OCHOBHbIE
IIOJIOKEHMSI MOJIEKY/IIPHO-KMHETUYECKOM TeOPUM CTPOEHMS BelleCTBa, IIPUHIINII
CyTieprio3uiiuy nosien (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsifa, 3akoH OMa [iJis
yuacTKa 1enu, 3akoH [Iskoyiis-JleHiia, 3aKOH COXpaHEeHUsI SHEPTUH, ITIPU 3TOM [1aBaThb
CJI0OBeCHYI0 (OpMYJIMPOBKY 3aKOHA M 3aIMChIBATh €r0 MaTeMaTuuyecKoe BbIpaskeHue;

OOBSICHATD (PM3MUECKIME MTPOLIECCHI M CBOVICTBA TeJI, B TOM UMCJIe ¥ B KOHTEKCTE CUTYaIINUI
MIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISIBJISATh IPUUMHHOC/IEICTBEHHbIE CBSI3M, CTPOUTD
00bsICHEHME 3 1-2 JTIOrMuecKux I1aroB ¢ Oopoy Ha 1-2 uM3ydyeHHbIX CBOMCTBA GU3NYECKUX
SIBJIEHUI, (PU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pellaTh pacUYETHbIE 3a1a4UM B 2—3 IEeMCTBYUS, MCIO/Ib3YS 3aKOHbI 1 (OPMYJIbI, CBSI3bIBAIOIIINE
dbusnueckue BeJIMUMHbBI: HA OCHOBE aHa/IM3a YCJIOBMS 3aauM 3allMChIBaTh KPaTKOe yCJIOBME,
BBISIBJISITh HEJOCTATOK JAHHbIX AJIS1 pellleHNs] 3a1a4y, BbIOMpPaTh 3aKOHbI 1 (POPMYJIBI,
HeoOXOoayIMbIe JIJIST €€ pellleHNs], TPOBOAUTD PACUEThl ¥ CPAaBHUBATH MOTyUYeHHOE 3HAUEHMe
(buU3MUeCKOI BeJIMUYMHBI C M3BECTHBIMM JAHHBIM;

pacIio3HaBaTh MMPOOJIEMbI, KOTOPbIE MOXKHO PEIINTDb IMPY TOMOIIM (PU3NIECKUX METOIOB,
MICITOJIb3YSI OIMCAHMe VCCIeOBAHMS, BBIIEISITh IPOBEPSiIEMOe ITPeAIIOIOKeHe, OLIeHMBATD
MIPaBUJIbHOCTh TIOPSIAKA TIPOBEIEHMS MCC/IeIOBaHMSI, 1eIaTh BbIBObI;

MIPOBOIUTD OIBITHI IO HAOTIOIEHNIO (DMU3MUECKUX SBJIEHUI MY GU3NIECKUX CBOMCTB TeJ
(KanmuJIISIpHbIe SIBJIEHMSI, 3aBUCMMOCTD JJaBJIeHUSI BO3[Iyxa OT ero o6béma, TemrepaTypbl,



CKOPOCTH TIPOIeCcca OCThIBAHMS M HarpeBaHMs MPU U3TyUeHUY OT 1BeTa U3TydatoIen
(TorJIoIIaoIIel) TIOBEPXHOCTHU, CKOPOCTD MCIIapeHMs BOAbI OT TEeMIIepaTypbl JKUIKOCTHU U
TIJIOIIAAM €€ TIOBePXHOCTH, 3JIEKTPU3alMs TeJl U B3aMMOIeICTBYE JIeKTPUIECKIUX 3apsIOB,
B3aMMO/IEMICTBYE TTOCTOSIHHBIX MarHUTOB, BU3yaIM3alysi MarHUTHBIX T10JIel TTIOCTOSIHHBIX
MarHmuTOB, JECTBUS MAarHUTHOTO TIOJISI HA TTPOBOJHMUK C TOKOM, CBOVCTBA 3JIEKTPOMAarHuTa,
CBOJCTBA JIEKTPOJIBUTATEJISI TOCTOSIHHOTO TOKA): GOPMYJIMPOBATDH ITPOBEpsIEMbIe
TIpeAITIONIOKEHMSI, COOMPATh YCTAHOBKY U3 MpeJIOsKeHHOT0 000pYI0BaHMSI, OTIMCHIBATD XO/I
oTbITa ¥ GOPMYJIMPOBATH BHIBO/IbI;

BBITIOJTHSITD IIPSIMbIE M3MEpPEHMST TeMIIepaTypbl, OTHOCUTEIbHON BJIASKHOCTY BO3[1yXa, CUJIbI
TOKAa, HAIIPSDKEHMS C MCITOJIb30BaHMEM aHA/IOTOBbIX IIPMOOPOB U JATUMKOB (DU3NUECKUX
BEJIMUMH, CPAaBHMBATh PE3YJIbTAaThl M3MEPEHMI C YUETOM 3aIaHHON aOCOJIIOTHON ITOrPEIIHOCTH;

ITPOBOAUTD UCCJIeJOBaHME 3aBUCYMOCTA O,U,HOIZ d)MBM‘IeCKOI‘/JI BeJIMUMHBI OT HDYFOﬁ C
MCIIOJIb3OBaHMEM ITPAMbIX VIBMepeHI/Iﬁ (SaBI/ICI/IMOCTb COITpOTUBJICHMS ITPOBOAHMKA OT €TI0
JOJIVMHBI, IJIOIIaAM ITIOIIEPEYHOr'o CeUeHMI 1 YA eJIbHOI'O COIMPOTHBJIEHNMA BEIIECTBa IIPOBOAHMKA,
CHJIbl TOKAa, UAVIIIEro 4epe3 IIpOBOOHUK, OT HaIIPpsSD>KEHMS Ha ITPOBOOHUKE, MCCJIeJOBaHME
IMoCJIeJOBaTE/IbHOT'O U ITapaJIJIeJIbHOI'O COe,HI/IHeHI/Iﬁ HpOBO,Z[HI/IKOB): IIJIaHMPOBATDb
ucciaegoBaHue, CO6I/IpaTb YCTaHOBKY U BbIIIOJIHATDb U3MEPEHMS, CJIeaAys IIPEeIJIOKEHHOMY
IJ1any, d)MKCI/IpOBaTb pe3yJibTaTbl HO)'IV‘IeHHOI‘/J[ 3aBUCMMOCTU B BUE T8.6J'II/I]_[ " I‘pa(i)I/IKOB,
OeJiaTb BbIBOABI ITIO pe3yJIbTaTaM MUCCIeJOBAHMS,

MIPOBOIUTb KOCBEHHbIE M3MepeHusT GU3MUecKUX BeanunH (yaeabHasl TEIJIOEMKOCTD BellleCTBa,
COIPOTUBJIEHME TTPOBOJIHMKA, pab0oTa ¥ MOIIIHOCTb 2JIEKTPUUECKOTO TOKA): MJIaHMPOBATh
M3MepeHust, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeAys MPeAI0KeHHOM MHCTPYKLINM,
Y BBIUMCJIITh 3HaUeHMe BeJIMUNHbI;

CO6IIIO,Z[8.TI:: IMpaBMJia TEXHUKU 6e30macHOCTI nmpu pa60Te C Ha60paTOprIM 060py,H,OBaHI/IEM;

XapaKTepu30BaTh MPUHILMIIBI JE/ICTBUS M3YUYEHHbIX IPUOOPOB M TEXHNYECKUX YCTPOIICTB C
OIIOPOI Ha UX OMMCaHMS (B TOM UMCJIe: CMCTeMa OTOTJIEHMSI IOMOB, TUTPOMETP, ITapoBast
TypOMHa, aMIIepMeTp, BOJIbTMETP, CUETUNK JIEKTPUUECKONM SHEPT UM, JIEKTPOOCBETUTEIbHbBIE
NIpuOOPbI, HarpeBaTe/IbHbIE 3JIEKTPOIPUOOPHEI (IIPUMEPHI), SJeKTPUUECKIE ITPeTOXPaHUTENIN,
9JIEKTPOMATrHUT, JIEKTPOABUTATESIb IIOCTOSSHHOT'O TOKA), MCIIOJIb3YS 3HAHMS O CBOMCTBAX
dbusnuecKknx SIBJIEHMUI M HeOOXOoayMble (U3NYeCKMe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThbIE TEXHMUECKNE YCTPOMCTBA U U3MepPUTEIbHbIE ITPUOOPHI IO CXeMaM U
CXeMaTUYHBIM PUCYHKAM (3KMIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMET], TUTPOMETP,
IBUTaTe/Ib BHYTPEHHEr0 CrOpaHusl, 3J1eKTPOCKOII, peoCTaT), COCTaBJ/ISITh CXeMbI 3JIEKTPUUECKUX
1IeTel ¢ MOoC/IeOBaTeIbHbIM U TIapasiyIeIbHbIM COeIMHEHEM 3JIEMEHTOB, pa3nyasi yCJIOBHbIE
0003HAUYEeHMST 2JIEMEHTOB JIEKTPUUECKUX LIeTIelt;

IIPUBOOUTD MPUMepbI (HaXOIUTh MH(GOPMAIIMIO O MpUMepax) MPaKTUIECKOTO UCIOJIb30BaHMS
bu3MuecKnx 3HaAHUM B IOBCEIHEBHOM KMU3HU [IJISI obecrneueHnst 6e30IMacHOCTY TPy 0O pallleHnn
C IpubOpaMy ¥ TEXHUUECKMMU YCTPOMCTBAMM, COXPAaHEHMs 300POBbs ¥ COOJIIOIEHNST HOPM
9KOJIOI'MUECKOTO MOBEeAeHNS B OKPYsKAIOIIel cpefe;



OCYIIIECTBJISITh MMOUCK MHpOpMalmu pusndeckoro comepskauusi B IHTepHeTe, Ha OCHOBE
MMEIOIIMXCS 3HAaHUM U ITyTEM CpaBHEHMS JOTIOJHUTEIbHbBIX MICTOYHMKOB BBIIESITh
MHGpOpMaILNIO, KOTOPas SIBJISIETCS] ITPOTUBOPEUMBON MUJTM MOSKET ObITh HEJJOCTOBEPHOI;

MCII0JIb30BaTh TPV BBITIOJIHEHMM YUeOHbBIX 3aaHNUI HAyYHO-TIOMYJISIPHYIO JIMTEepPaTypy
(dbusmueckoro cogepskaHusi, ClipaBOYHble MaTepuasibl, pecypchbl ceTu VIHTepHeT, B/iafeThb
MpMéMaMy KOHCIIEKTMPOBaHMS TeKCTa, MpeoOpa3oBaHus MHGOPMaLUM 13 OSHOM 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3aBaTh COOCTBEHHbIE MMCbMEHHbBIE 1 KpaTKMe YCTHbIE COOOIeHMsI, 0000111ast nHOopMaLio
13 HECKOJIbKUX MCTOYHMKOB (PU3MUYECKOTO COfepsKaHusl, B TOM UKcjie MyOaMyHO IpeCTaBIsTh
pe3yJIbTaThl TPOEKTHON VJIU MCCJIeIOBATETbCKOM eSITeJIbHOCTH, TIPY STOM I'PaMOTHO
MCITOJIb30BaTh M3yUYEHHbIM ITOHSITUIMHBIN amapaT Kypca (pu3uKy, COPOBOXKAATh BBICTYIIJIEHME
Ipe3eHTaImes;

TPV BBITIOJIHEHMM YUe€OHBIX IMPOEKTOB U UCCAeNOBaHNM (PU3NYECKUX IIPOIeCCOB pacIpenessaTh
00SI3aHHOCTM B I'PYIIIEe B COOTBETCTBMM C TIOCTABJIEHHBIMM 3aJlauaMy, CJIeOUTh 3a
BBITIOJTHEHMEM IIJIaHA JeVICTBUI Y KOPPEKTUPOBATh €ro, afeKBaTHO OLIEHMBATh COOCTBEHHBIN
BKJIaJI B IeSITe/IbHOCTb I'PYIIIIbI, BBICTPABaTh KOMMYHMKATUBHOE B3aMIMOIEIICTBUE, TIPOSIBJISIS
TOTOBHOCTb pa3peliaTb KOHMJIMKTHI.

YV4yebHO-TeMaTUYeCKUM IJIaH.

HasBanue paspgena KommuectBo KommnuyectBo Koi- Koi-
YacoB B YacoB B BO K/p | BO J/p
aBTOPCKOM paboueit
Iporpamme IporpamMme

1 [lepBoHauasbHbIE 6 6
CBEeIEHMSI O CTPOEHUM
BellleCTBa
2 Mexannueckue cpomcrsa | 12 12 1 2

SKUIKOCTEN, Ta30B U
TBEPABIX TeJl

(6N

TennoBble SBIEHUS 12 12 1 2

4 V3meHeHMe arperaTHbIX 6 6 1
COCTOSIHUSIX BeIlleCTBa

5 TermnsioBble CBOMCTBA 4 4 - -




rasoB, JXUAKOCTEN 1
TBEPABIX TeJl
6 DJIeKTpUYeCcKue SIBJIeHusT | 6 6 1 -
7 OJIeKTPUYECKIUIA TOK 14 14 1 7
8 OJIEKTPOMAarHuTHbIE 7 6 - 4
SIBJIEHUST
9 PesepB 3 2
UTOTO 70 68

KanenpgapHo-TemaTuueckoe IjlaHMpoBaHue Ha yuebHbIl roa: 2021/2022

Bapuanrt: /®Ousuka/8 knacc/Pusmka.8 kiaacc.H.C.ITypsiesa.
Oo6111ee KOJIMYECTBO YacoB: 66

Ne
D Ko- Iarta
oK Tema ypoka BO
a JacoB
I1nan dakT

Pasoden 1: IlepsonauanvHuie céedeHus
0 cmpoeHuu seujecmed. - 6 u

1. |Pa3BuTue B3r/IsiI0B Ha CTPOEHME 1




BelllecTBa.MoOJIeKYIbI.

2. |OBuxenne moJsiekys.ubdysus. 1
3. | BzaumopeiicTBue MOJIEKYJI. 1
4. |CmaunBanue. KanuuispHble siBJIeHMS. 1
5. |Crpoenne rasos, SKUIKOCTEN ¥ TBEPABIX TEJI. 1
6 [ToBTOpenme tembl "' IlepBoHauaIbHbIE CBEIEHMS O 1
" |cTpoeHunu BelecTBa'.
Pasoden 2: Mexaruueckue ceoticmaa ycudkocmell, 2a308 u meepovlx mell. -
12y
1. |JaBieHune skugkocTey u rason.3akoH Ilackais. 1
IlaBneHne B >KUIKOCTU U Tase. 1
Coobiatormecs: CoCy/ibl. 1
4 I'mppaBamueckast maivHa. ' mapaBanyueckmii 1
" |mpecc.
5. |ATmocdepHoe maBieHne. 1
6 JleiicTBME SKMAKOCTH ¥ Ta3a Ha IOT'PYKEHHOE B 1
" |HMX TeJo.
- JlaboparopHas pa6ota N21" VMsmepenue |
" | BBITAJIKMBAIOLIEN CUJIBI .
3 JlabopatopHas pabota N°2" M3yueHne ycIOBMii 1
" |maBaHus TN .
9. |IlnaBanue cymos.BosmyxomniaBaHue. 1
HTPOJIbH ta N°1" Mexannueckn
10 | KonTposabHas pabora N°1" Mexannmueckue 1
CBOJICTBA KUAKOCTEN ¥ ra3os’ .
11 |Crpoenne tBEpbIX Ten. Kpucrannmueckue u 1
amopdHbIe TeJia.
12 | Iedbopmaius TBEpAbIX Tesl. Buabl 1
nedopmarinii. CBOMCTBA TBEPIBIX TeJI.
TerutoBbie siB/ieHUs . 124
1. |TennoBoe nBmkenue.Temmeparypa. 1
9 BuyTpennsis sHeprusi. CriocoObl M3MeHeHUsI 1
" | BHYTpeHHEel SHeprumu.
3. | TemonpoBOAHOCTb. 1
4. |Konsekuus.M3nyyeHne. 1
s KosmmuecTBO TemioThl. Y iejibHasl TEMJIOEMKOCTh 1
" |BemrecTBa.
JlaboparopHas pabora N°3" CpaBHeHne
6. |KOJIMYECTB TEeIUIOThI TPV CMEIVBAHUY BOJIbI 1
pasHoJi TeMIepaTyphl' .
7. |Peleune 3agau . 1
g JTabopatopHas pabora N°4" V3mepeHie yneabHOM 1

TeIUIOEMKOCTM BellecTsa'.




9 Y menpHas TEMIOTa CTOPAHMS 1
" | rorumBa.KpaTkoBpemeHHass KOHTPOJIbHAs padoTa.
10 .
[IepBbIit 3aKOH TEPMOAMHAMUKMA. 1
11
Pemienne 3agau.lloBTOopenne n 0606111eHME. 1
12 |KouTtposabHas paboTa N°2 o Teme " TemioBbie 1
"
SIBJIGHUS .
Pasoden 4: UzmeneHue azpezamublx cOCMOosAHULL deujecmad. - 6 u
L [InaBieHne 1 OTBepIEBaHME KPUCTAUIMIECKUX 1
BEIIECTB.
9 Pemnienne 3agau no Teme « [naBieHne u 1
OTBEpAEBaHNe KPUCTA/UIMUECKUX TeT»
3. |WcnapeHne u KOHAeHCALMSI. 1
4. |Kunenne.VY nenbpHas TeryioTa mapoobpasopanmsi. |1
5. |BaaxknocTs Bo3myxa.Pelienne sagau. 1
6. KonTposnbHas paboTa o Teme " I/I':;’,MeHeﬂme 1
arperaTHbIX COCTOSIHMI BellleCcTBa .
Paszoen 5: Tennosweie ceoticmea 2a3o8, xcuokocmel u meépovix mei. -4 u
1 CBsI3b MeXXAY ITapamMeTpaMu COCTOSTHMS 1
" |rasza.llpumeHeHne rasoB B TEXHUKE.
2. | TerioBoe paciipeHne TBEPAbIX Tes U XKugkocTen | 1
3 [TpuHLMIT pabOThI TEIJIOBBIX 1
" | mBurartesnen.llBuraTesib BHyTPeHHErO CrOPaHMSI..
ITapoBas Typ6mHa.KpaTkoBpemeHHas
4. |koHTpOsbHAg paboTta o Teme" TernioBbie 1
CBOMCTBA ra3oB, XXUAKOCTeN U TBEPAbIX TeK
Pasden 6: Dnexmpuueckue aeneHus. - 6 u
1 SJIeKTpI/IquKI/Iﬁ 3apsif. DJeKTpUIECKOoe 1
B3aMIMOJIEVICTBHE.
9 HenumocTb 3nekTpuueckoro 3apsaa.CrtpoeHne 1
aToMma.
3. |Onexktpusaius Ten.3akoH Kymona.™. 1
4 HOHHTM? 00 2JIeKTpMUecKoM moJie.JInHnm 1
HAIPSDKEHHOCTY JIEKTPUYECKOTO TTOJISL.
3 OnekTpusaius yepes BimsiHue. [ [poBogHMKY U 1
IUJIEKTPUKNA.
6 KpaTkoBpemMeHHast KOHTpOJIbHas paboTa 1o teme " 1
" | OnexTpnueckue sBnenus’.3akox Kysona.
D/IeKTpUYECKUM TOK.14u
OJIeKTprYeCcKui1 TOK.ICTOUHMKYM TOKa. 1
2. |dencTBus 371€KTPUUECKOTO TOKA. 1
DJieKTpuYecKas 1ellb. 1




Cuna tToka Amnepmerp.JlaboparopHast paboTa
N25" C6opKka 3/71eKTpMUUeCKOi Lienu U U3MepeHe
CUJIbI TOKA Ha pas/IMUHbIX €€ yuyacTKax .

DJIEKTpUUeCcKoe

HanpspkeHne. Bonbtmerp.JlaboparopHas pabota
N26" Vi3mepeHne HaMpsKEHMST HA Pa3IMYHbIX
y4acTKaXx 3JeKTPUUECKON 1emn ' .

CornpoTtuBieHmne npoBogHuka.3akoH Oma njist
y4yacTKa Ienn.

JlaboparopHas pa6ota N°7" MsmepeHue
COIPOTUBJIEHNS IIPOBOSHMKA TPV ITOMOIIN
BOJIbTMETpA U amrepmerpa’

PacuéT conpoTuBieHns
npoBogHMKa..JJaboparopHas pabora N°8"
PerymipoBaHye Cuibl TOKA B LM C TIOMOIIBIO
peocrara’.

[TocsieqoBaTeIbHOE COENMHEHE
npoBogHKKoB.JIabopaTopHas pabora N°9"
V3yuenne nocyieqoBaTeIbHOIO COeNVIHEHMS
IIPOBOJHMKOB".

10

[TapasienibHOE COeIMHEHME
npoBogHuKoB.JIabopaTopuas pa6ora N°10"
Vi3yuenne napasiesibHOrO COeIHEHMS
IIPOBOJHMKOB".

11

Perrenne 3apay o teme' IlociemoBaresbHOe U
rapauieJIbHOe COeIHeHye MPOBOIHMKOB 1 3aKOH
OmMa 1g yyacTKa e

12

MOI_U,HOCTI:) 9JIEKTPMUYECKOI'o TOKa.

13

3akoH [I;xoyisa-Jlenua. JlaboparopHast pabora
N°11 " Msmepenne paboThl i MOITHOCTMA
9JIEKTPUUYECKOTrO TOKa'.

14

KourposbHas paboTa o Teme " DIeKTpUUECKIU

"

TOK .

DJIeKTPOMAarHUTHbIE SIBJIEHUS 64

ITocTtosiHHBIE MarHUTbl. MarHuTHOE ToJIe.

JTabopatopHas pa6ota N°12" V3yueHne MarHuTHOroO
T1OJISI [TIOCTOSIHHBIX MarHUTOB''.MaruuTHoe 1ojJjie
3eMJIN.

MaruuTtHoe 1ose SJIEKTPMNYECKOI'0 TOKa

ITpumenenne maruuToB. JIabopaTropHast pabora N°

1

" 1
13" Cbopka snekTpoMarHuTa 1 ero ucribiTaHue .

JleiicTBME MAarHUTHOTO ITOJIS HA IIPOBOJHMK C
TokoM. JlabopatopHast pabota N2 14" M3yuenue
IEeCTBUSI MAaTHUTHOT'O ITOJISI Ha ITPOBOJHMK C TOKOM.




Onexktpopsuraresib. JlaboparopHas pa6ora N® 15"
6. |V3yueHne pabOThI 3JIEKTPOABUTATES IIOCTOSIHHOTO |1
TOKa'.
[ToBTOpenue( 2u).
[ToBTOpeHME Tembl « TemnaoBbIe SIBIECHNUS» 1
2 |IToBTOpeHME TEMBI « DJIEKTPUUECKME SIBJICHNS» 1

®U3UKA
KPUTEPHU 11 HOPMbI OLIEHKHY 3HAHUM 1 YMEHUI OBYYAIOIIUXCSI
dOPMbI KOHTPO/JISA:YCTHBIN OTBET, PACUYETHAS 3ATAYA,
JIABOPATOPHASA PABOTA, KOHTPOJIbHAS PABOTA, ITPOEKT,
TECTUPOBAHUE.
Kpurtepuu oueHMBaHMs YCTHOTO OTBETA.

OmneHKa 5 craBuTCsS B TOM CJiyyae, €C/IM y4YalllMiiCsl TOKa3bIBaeT BEpHOE IOHMMAaHMe
bu3MUeCcKoi CYIIHOCTM PAacCMaTPUBAEMbIX SIBJIEHMI M 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPUIA,
JIaeT TOYHOEe OIpe/iesieHre U VCTOJIKOBAHME OCHOBHBIX TOHSITUM, 3aKOHOB, TEOpMiA, a TaKKe
IpaBUJIbHOE orfpefesieHne GU3MYeCKUX BeJNUUMH, UX €eAVHUI[ U CIIOCOOOB M3MepeHMs;
IIPAaBUJIBHO BBITIOJTHSIET UepTEesKM, CXeMbI U I'padUKy; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COITPOBOK/IaeT paccka3 HOBBIMM IIpUMEpaMM, yMeeT NMPUMEHUTb 3HAHWUS B HOBOW CUTyaluu
TIpM BBITIOJTHEHUM TPAKTUYECKUX 3a[aHMii; MOKET YCTaHOBUTb CBSI3b MEXAY M3ydaeMbIM U
paHee M3yUYeHHbIM MaTepuasjoM MO Kypcy GUsMKM, a TakKke C MaTepuasoM, YCBOEHHbIM Ipu
U3yUYeHUM OPYTUX ITPEeIMETOB.

OueHKa 4 cCTaBUTCS, €CAM OTBeT YYeHMKa, Y[IOBJIETBOPSET OCHOBHBIM TpPeOOBaHMSIM K
OTBETY Ha OLIEHKY 5, HO faH 6e3 MCIT0/Ib30BaHMsI COOCTBEHHOrO IJlaHa, HOBbIX IIPUMeEpPOB, 6e3
MIpMMeHEeHNsI 3HaHMI B HOBOM CUTYyaluyu, 6e3 MCIIOJb30BaHMSI CBSI3el C paHee M3yUYeHHBbIM
MaTepuasioM ¥ MaTepuajaoM, YCBOEHHBIM IpU U3YYEHUU OPYTUX MPEeIMETOB; €CJIM yUalluincs
OOMyCTU OAHY OIIMOKY win He Oojiee [BYX HEAOUYETOB M MOXET WX WCIPaBUTD
CaMOCTOSITEJTbHO UJIU C HeOOJIbIIION TOMOIIBIO YUUTEJIS.

OueHKa 3 CTaBUTCS, eC/IM YYalIMICS TPaBWIbHO TMOHMMAeT (GU3NYECKYIO CYIIHOCTD
paccMaTpMBaeMbIX SIBJIEHUI UM 3aKOHOMEPHOCTEM, HO B €ro OTBEeTe, MMEIOTCSl OTHebHbIe
po6eJibl B YCBOEHMM BOITPOCOB Kypca GU3UKM, He TPEMSITCTBYIOIIME NaTbHENIIIeMY YCBOEHUIO
IIpOrpaMMHOTO MaTrepuasa. YJaluincs yMmeeT MPUMEHSITh MMOJyYeHHble 3HaHUSI TIPU PelieHun
MIPOCTBhIX 3a1ad C MCIOJIb30BaHMEM T'OTOBbIX (OPMYJI, HO 3aTpYIHSETCS, eCu TpeOyloTcs
1peoOpa3oBaHMsI HEKOTOPBIX (GOpMYJ. YUEHMK MOSKET IOIMYCTUTh He Oosiee OTHOM I'PyoOon
OIIMOKM M NBYX HEIOUYeTOB; WM He OoJiee OmHOM IpybOOI OMIMOKM M He Oojiee NBYX-Tpex
HerpyobIX OIIMOOK; MJIM OJHOM HErpyOOoy OIIMOKM M TpeX HEeIOUeTOB; WM UEThIPEX WU TISITU
HeJI0UeTOoB.

OueHKa 2 CTaBUTCS, €C/IM YUyalllMiiCs He OBJIafieJ OCHOBHBIMM 3HAHUSIMM UM YMEHUSIMU B
COOTBETCTBUM C TPeOOBAHMSIMM MPOrPAMMBI U JOIYCTUJ OOJIbllle OLIMOOK U HEJOYETOB, YEM
HEO6XOOMMO IJIS1 OIIEHKU 3.

Kpurtepun onieHMBaHMS pacueTHOM 3a4aUM.
PelilleHne KaskIoM 3a[jauy OIEHMBAETCSI, MCXO[S U3 KPUTEPUEB, TPUBEIEHHBIX B TaOJMIIE

KauecTBo periieHust OrneHka

[IpaBuabHOE pellieHye 3a0aun: 5




IIOJTyUeH BEpPHbBIM OTBET B OOIIEM BUIe M IPaBUJIbHBINM UMCJIEHHBIN OTBET C
yKasaHMeM €ero pasMepHOCTM, IIPU HaJUUMM MCXOOHBIX YpaBHEHUM B
«001IeEM» BUIE — B «OYKBEHHBIX» O003HAUEHMSIX;

OTCYTCTBYET UMCJIEHHBbI OTBET, Wiu apudMeTnyeckass OIlIMOKa IIPU €ro
TIOJTYYEHUM, UJIM HEBEPHAsI 3aMyCh Pa3MEPHOCTH MOJTyYEHHON BeIMUMHBI;
3amaya peleHa IO JeucTBusiM, 0Oe3 TojydeHuss o0Oiienn  GhopMyJibl
BBbIUMCJIIEMOVI BEJINUNHBI.

3amcanbl BCE HeoOXomyMble ypaBHEHMS B OOIIEM BUOE UM M3 HUX MOSKHO
MIOJIYYNUTh IPaBUJIBHBINM OTBET (YUEHMK He YCIIeJl pellluTh 3aJady 0 KOHIA
WJIM He CIIPaBUJICS C MaTeMaTUYeCKUMU TPYIHOCTSIMU)

3amicaHbl OTHe/NbHbIE YpaBHEHMSI B OOIIeEM Buae, HEOOXOOMMBIE [IJIS
pelleHus 3a1aun.

['pyObie OIIMOKM B MCXOIHBIX YPABHEHMSIX.

Kpurepunu oneHuBaHus 1abopaTOpHOM PadOTHI.

OrmeHKa 5 cTaBUTCS, ey yuyalluiicsl BBIOJIHSET paGoTy B MOJHOM Oo6beMe C COOJIIOIeHeM
HEeOOXOIMMOM IT0C/IeNOBATEIbHOCTM IIPOBEOEHMST OIBITOB M M3MEPEHMM; CAMOCTOSITEJIbHO U
pPaLMOHAJIBHO MOHTUPYET HEeOOXOoAMMOoe O0OOpyIOBaHME; BCE OIBIThI IPOBOAUT B YCIOBUSIX U
pekmMMax, 06ecIieuMBaloIIMX MOJyUYeHMe IMPaBUJIbHBIX Pe3yJbTaTOB M BBIBOIOB; COOJIIOIAET
TpeOGOBaHMS MTPaBUJI TEXHUKM 6e30MacHOCTHM; MMPaBUJIbHO ¥ aKKYPAaTHO BBITIOJIHSIET BCE 3aICH,
Tab/IMIIbI, pUCYHKU. YepTesku, rpadyky, BBIUYMCIIEHNS.

Omnedka 4 CTaBUTCS, €C/IM BBITOJIHEHBI TPeOOBaHMs K OIleHKe 5, HO 6bLIO JOMYIEHO ABa-TPyU
HeJloueTa, He 60Jsiee OIHOM HErpyobou OLIMOKM ¥ OJHOTO HeloveTa.

OneHKa 3 cTaBUTCS, ecu paboTa BBIMOJHEHA HE ITOJHOCTbIO, HO OOBEM BBIITOJHEHHON eé
YaCTy TO3BOJISIET MOJYYUTh IPaBUJIbHBINA Pe3YyJIbTAaT M BBIBOM; WJIM €CJIM B XOHe IIPOBedeHMS
OTIbITA U M3MepeHMs ObLIM NOIYIIEeHbI OIIMOKMN.

OueHKa 2 CTaBUTCS, eCu paboTa BbITNIOJIHEHA He TIOJTHOCTBIO MM 06beM BBITIOJTHEHHOM 4acTu
paboT He TO03BOJISIET CHejaTh IPaBMIbHBIX BBIBOJIOB; WJIM €CJIM OIbITBI, M3MepeHMs,
BBIUVCJIEHNSI, HAOJIIOIEHNST IIPOU3BOAMIICH HEITPABUJIBHO.

B Tex ciyuasix, Korga yuyammiics Iokasajl OpUTrMHAIbHBIN 1 HauboJiee paluyiOHAIbHBIN ITOIXO0]T
K

BBITTOJIHEHNIO PabOTHI U B IIpoIlecce PaboThl, HO He 1306esKal TeX WJIM MHbIX HeJOCTaTKOB,
OII€HKA 3a BBIMOJIHEHME PAOOThI 10 YCMOTPEHMIO YUMUTEJISI MOKET OBbITh ITOBBIIIEHA 10
CPaBHEHMIO C YKa3aHHBIMM BBIIIIE HOPMaMMI.

JlabopaTopHbie pabOThl MOT'YT ITPOBOAUTHCS KaK MHAMBUAYAJIbHO, TaK ¥ IJIS TTapbl MU

I'PYIIIbI YYAIIXCS.

Kpurepun onieHMBaHusI KOHTPOJIbHBIX Pa0OT.

Pemienne Kakmoy pacyeTHOM 3amadyy OIEHMBAETCS, MCXOIsS U3 KPUTEPUEB OIEHMBAHMUS
pacueTHOM 3amauy ; 3aJaHMSI KOHTPOJIbHBIX paboOT , TPeOyIolmye OTBeTa Ha BOMIPOC C
MOC/IEAYIOMIM OOBSICHEHMEM OIIEHMBAIOTCS MCXOIsSl M3 KPUTEPUEB OLIEHMBAHMUSI YCTHOI'O
OTBeTa.

Bce mnomyuyeHHble Oa/uibl 3a KOHTPOJBHYIO pPabOTy CYMMMPYIOTCS C IOC/IeOYIOIINM
BBIUMCJIEHMEM CpenHe apu(pMeTMUecKoro C y4YeTOM KOJMYEeCTBA 3aJaHuii B KOHTPOJIbHON
pabore.

Onenka npoekTa.



Bricokuit ypoBeHb - OTMeTKa «5»

1. I[IpaBWIBHO MOHSITHI 11€JIb, 3a1a4¥ BBITIOJTHEHMST ITPOEKTA.

2. CobuirosieHa TEXHOJIOTHSI MICIIOJIHEHMSI IIPOEKTA, BbIIepsKaHbl COOTBETCTBYIOIIME TAIlbI.

3. ITpoekT opopmJIEH B COOTBETCTBUM C TPEOOBAHMSIMIA.

4. IIposiBiieHbl TBOPYECTBO, MHULIMATUBA.

5. IpenbsB/IeHHBIN IPOAYKT AeSITeJIbHOCTY OT/IMYAETCS BBICOKMM KaueCTBOM MUCIIOJIHEHMS,
COOTBETCTBYET 3asIBJIEHHO TEME.

[ToBbIllIeHHBIM YpOBeHb - OTMeTKa «4»

1. ITpaBMJIbHO MOHSTHI 1ieJIb, 3a4aUM BbIIIOJTHEHMST ITPOEKTA.

2. CobOutofieHa TEXHOJIOTUSI MCIIOJIHEHMSI TIPOEKTa, 3Tarbl, HO AOIYIleHbl He3HauMTeJbHbIe
OILIMOKM,

HETOYHOCTU B 0(OpMJIEHUNA.

3. [IposiB1eHO TBOpPUYECTBO.

4. IlpeabsaBaeHHbIN POAYKT EeSITEIbHOCTY OTJIMYAETCS] BBICOKMM KaueCTBOM MCIIOJTHEHMS,
COOTBETCTBYET 3asIBJIEHHO TEME.

ba3oBbii1 ypoBeHb - OTMeTKa «3»

1. I[IpaBMIBHO MTOHSITHI 1I€JIb, 3a1a4M BBIIIOJTHEHMST IIPOEKTA.

2. CoburozieHa TeXHOJIOTHS BBITIOJTHEHMSI ITIPOEKTa, HO MMEIOTCS 1-2 OLmMOKM B 3TaIax uin B
odopmieHUN.

3. CaMOCTOSITe/IbHOCTD TTPOSIBJIEHA Ha HEJOCTaTOYHOM YPOBHE.

Hwuskuit ypoBeHb - OTMeTKa «2»

IIpoeKkT He BBITIOJIHEH UJIM He 3aBepIleH

TecTtupoBaHue

OTmeTKa «5» CTaBUTCS, €C/IM YUYEHMK BbIMOAHMA mpaBuibHO oT 80% mo 100% ot obiero
yuciia

6a/110B

OTMmeTKa «4» CTaBUTCS, €C/IM YYEHUK BBIMTOJHUI MpaBwibHO oT 60 % mo 79% ot obiero
yucia

6a/I0B

OTMmeTKa «3» CTaBUTCS, €C/IM YUYEHMK BBIMOJHMU/I MPaBMWIbHO OT 35 % 1m0 59% ot obiiero
yucia

6a/JI0B

OTMmeTKa «2» CTaBUTCS, €C/IM YUEHMK BBIIOJIHNAII IIPaBWIbHO MeHee 35 % ot o6i11iero umcia
6a/110B

WM He TIPUCTYIIUI K paboTe, UM He MpeICcTaBMUI Ha IIPOBEPKY.
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