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1.ITosicHuTEbLHAA 3aNMCKA
1.1TIepeuyeHb HOPMATUBHBIX JOKYMEHTOB, UCIOJIB3YEMBIX JJIsi COCTABJICHUS paboyeil mporpaMmal:
1.3akon Poccuiickoit ®enepanun ot 29.12.2012 rona Ne273-®3 «O06 obpazoBanuu B PO» (¢ mocieayomumMy U3MEHEHUSAMH U TOTIOJTHEHUSIMH )
2.DenepanbHBI KOMIIOHEHT FOCYapCTBEHHOTO cTaHaapTa obmero oopasoanus (IIpukaz MO P® ot 05.03.2004 Ne1089).
3.Ilpuka3 MunucrepcrBa oopazoBanus u Hayku P® ot 31.08.2014r. N1253 "O06 yrBepkaeHuH (heaepaabHbIX MepeyHei yueOHUKOB, pEKOMEHIOBaHHBIX
(TOMyIIEHHBIX ) K UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM IPOIECCe B 00pa30BaTENbHBIX YUPEXKICHUAX, PEAIU3YIOLINX 00pa30BaTEeIbHbBIE IPOrpaMMbl OOIIETO
00pa30BaHMs U UMEIOIUX TOCYIapCTBEHHYIO akKpeauTanuto, Ha 2014/2015 yuebnsrii ron'.
4.1Ipuxa3 Munuctepcta oOpa3oBanust OpeHOyprckoit oonactu «O GopMUPOBaHUH Y4eOHBIX IUIAHOB 00pa30BaTeNIbHBIX opranu3anuii B OpeHOyprekoit
obsactu B 2016-2017y4.r.» Ne01-21/1987
5.YueOnsiii mnan MOBY «Hoouneukas COLL» Conbs-Wnenkoro ropoackoro okpyra OpeH0yprckoit oonactu
1.2. Beayuue meJieBbie yCTAHOBKH B NpeaMeTe (OMMcaHUEe EHHOCTHBIX YCTAHOBOK, (JOPMHPOBaHNE KOTOPBIX BO3MOKHO OCYIIECTBJIATH B PAMKAaxX
KOHKPETHOI'0 NpeaMeTa)
lloznasamenvHas oesmenbHOCMb:
MCIIOJIb30BaHUE /JIsl TO3HAHMSI OKPYXKAIOLIET0 MUPA Pa3InYHbIX €CTEeCTBEHHOHAYYHBIX METOJI0B: HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICIUPOBAHHUE;
(dopMHEpOBaHUE YMEHHI Pa3Iu4aTh (GaKThl, TUTIOTE3bI, IPUYHUHBI, CIICACTBUS, I0KA3aTEIbCTBA, 3aKOHBI, TCOPHUH;
OBJIaJICHHUE aJIEKBATHBIMH CIIOCO0AMU PELICHHS TEOPETUIECKUX U HKCIIEPUMEHTAIbHBIX 3a/1a4;
NPUOOpPETEHNE ONBITA BBIABHKEHUS TUIIOTE3 1)1 O0BSCHEHUS U3BECTHBIX (PaKTOB M SKCIIEPUMEHTAIbHOM MPOBEPKH BBIBUTAEMBIX THIIOTES.
HUnghopmayuonno-kommyHuxamusHas 0esmenbHoCmy.:
BJIa/ICHUE MOHOJIOTMUECKOM U Tnanoruyeckoi peusto. CnocoOHOCTh MOHUMATh TOUKY 3peHus coOeceHIKA U MTPU3HABaTh PAaBO HA HHOE MHEHMUE;
UCIIOJIb30BaHUE [T PELICHNs TO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33]1a4 PA3IMYHBIX HICTOUHUKOB HH(pOpMAIIHH.
Pegnexcuenas oesmenvnocmo:
BJIaJICHHE HaBbIKAMU KOHTPOJISI U OLIEHKU CBOEH NI TETbHOCTH, YMEHUEM MPEIBUAECTh BO3MOXKHBIE PE3yIbTaThl CBOMX JEHCTBHIA:
opranusaius y4eOHO 1eTeIbHOCTU: OCTaHOBKA 1I€JIU, TUIAHUPOBAHUE, ONIPEIETICHIUE ONTUMAIBHOTO COOTHOIIEHHMSI LIETTH U CPEJICTB.
1.3. Hean o0y4enus ¢ yuerom cnienupuku y4e0HOro npeamera
N3ydeHue (Hu3MKU HApaBiIeHO Ha TIOCTH)KEHUE CIEAYIOIUX LIeTei:
OCBOCHME 3HAHUH 0 (PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIIAX, JIEKAIIUX B OCHOBE COBPEMEHHOM (PU3NUECKOM KapTUHBI MUpPa; Hanbosee
BaXHBIX OTKPBITHUAX B 00J1acTH (PU3HUKH, OKA3aBIIUX ONpPEEIISIONIee BIUSIHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUU; METOJJaX HAyYHOT'O MMO3HAHUS MPUPOJIBL;
OBJIa/ICHUE YMEHHUSMHU MPOBOJAUTH HAOIIOI€HUS, IUTAHUPOBATH U BHINOIHATH KCIIEPUMEHTHI, BBIJIBUTAaTh TUIIOTE3bl U CTPOUTH MOJICNIH, IPUMEHSThH
MOJTy4YEHHBIE 3HAHUA 10 PU3UKE 11 00BICHEHUS pa3HOOOpa3HbIX (PM3NUYECKUX SIBJICHUN U CBOWCTB BEUIECTB; MPAKTUYECKOTO MCTIONb30BaHUS (PU3UUECKUX
3HaHUH; OIIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOM NH(OpMaInH;
pa3BHUTHE MTO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B Mpolecce MPUOOPETeHNs 3HaHUN 1 YMEHUH 10 (pU3HKe ¢
UCIIOJIb30BAaHUEM PA3IMYHBIX UICTOUHUKOB MH(OPMAIIMK U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHA;
BOCIHUTAaHKE YO€KICHHOCTH B BO3MOXXHOCTH MO3HAHMSI 3aKOHOB MTPUPO/IbI; HCIIOIb30BAHUS TOCTHXKEHUIN (PU3UKU HA OJIaro pa3BUTHS YEIOBEYECKOM
[IUBIJIN3ALIH; HEOOXOAMMOCTH COTPYIHUYECTBA B MPOLIECCE COBMECTHOTO BBIMOJIIHEHUS 3314, YBAXHUTEIHHOTO OTHOIICHHUS! K MHEHHUIO OIMIOHEHTA TPU
o0CyXJIeHUH MPOOIIEM €CTECTBEHHOHAYYHOI'O COJIEP:KaHus; TOTOBHOCTH K MOPAIbHO-3THUECKOMN OLIEHKE HMCIOJIb30BAHUS HAyYHBIX JOCTH)KEHUN, UyBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKPYXKAIOLIeH Cpebl;



UCTIOJIb30BaHUE MMPHOOPETEHHBIX 3HAHUN M YMEHUH JIJIs1 pEIICHUS MPAKTHUECKUX 3aa4 MOBCEIHEBHON )KU3HM, 00ecTIedeHns1 0€30MacHOCTH COOCTBEHHOM
KHU3HH, PALIMOHATIBHOIO PUPOIONIOIB30BAHMUS U OXPAHBI OKPYKAIOLIEH CPebl.
1.4.3ana4yu 00y4eHus MO NpeaMeTY:
Croco0CTBOBaTh (POPMHUPOBAHUIO M PA3BUTHIO Y YHAIIMXCS CIEIYIOIMX HAYYHbIX 3HAHUM U YMEHU:
3HaHUI OCHOB COBPEMEHHBIX (PM3MUECKUX TCOPHUH (MMOHATHIA: (PU3NYECKOE SBICHHE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMOCHCTBHE,
3JIEKTPOMAarHuTHOE 10J1€, BOJIHA, aTOM, (DOTOH, aTOMHOE S7Jp0, MOHU3UPYIOIIME U3Ty4YEHUs, IIJIaHeTa, 3Be3/1a, FaJlakTuKa, BeeneHHast; Teope THUeCKUX
MoJIeNieii: MaTepuanbHas TOYKa, TOUYSUHBIN 3apsil, a0COIIOTHO TBEPAOE TEJI0, MOJIEbh KPUCTAIUIA; 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS,
COXPaHEHMsI SHEPIUHU, UMITYJIbCA U DJIEKTPUUYECKOI0 3apsa, TEPMOJIUHAMUKH, JIEKTPOMArHUTHON HHAYKIUH, (POTOdIPdeKTa);
3HaHUH CMBICIA (U3NYECKUX BEMYMH: CKOPOCTh, YCKOPEHHE, Macca, CUIIa, UMITYJIbC, paboTa, MEXaHMYeCKasi 1 BHYTPEHHSA YHEPIUs, a0COIIOTHAS
TeMIIepaTypa, Cpe/iHss KHHEeTHYECKasi SHEpTrHsl YaCTUI BEIIECTBA, KOJIMYECTBO TEIUIOTHI, IEMEHTAPHBIHN 3JIEKTPUUECKUH 3aps;
CHCTEMaTH3aluy Hay9HOW WH(pOpMANHU (TEOPETHYECKON M SKCIIEPUMEHTAILHOMN );
BBIJIBU)KECHUS TUIIOTE3, TNIAHUPOBAHUS HKCIIEPUMEHTA UJIU €0 MOJCIIMPOBAHMS;
OLIEHKH JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOW MH(POPMALINU, BO3MOKHOCTH €€ MPAKTUIECKOTO MCIIOJIb30BAHMSI, B YACTHOCTH, /ISl 0OecrieueHus: 0e301acCHOCTH
AKHU3HEIEATEIIbHOCTH, [UIS 3allUThl OKPY>KaIOLIeH cpeibl.
1.5.00mas xapakTepucTuka y4e0HOro npeamera
dusmka Kak Hayka o HanOosee o0IIMX 3aKOHAX MPUPO/IbI, BBICTYIIAsl B KAUECTBE y4eOHOro IpeaMeTa B IIKOJIE, BHOCUT CYLLIECTBEHHBIN BKJIa/l B CUCTEMY
3HaHU# 00 oKpyxatonieM Mupe. OHa pacKpbIBaeT POJIb HAYKH B SKOHOMHUYECKOM H KYJIbTYPHOM Pa3BHTHHU OOILECTBA, CIIOCOOCTBYET (HOPMUPOBAHHUIO
COBPEMEHHOI'0 HayYHOr0 MHUPOBO33peHus. s perienus 3aa1a4 popMUPOBaHUS OCHOB HAYYHOTO MUPOBO33PEHHMSI, PA3BUTUS MHTEIIEKTYalbHbIX
CIIOCOOHOCTEH M MM03HABATENbHBIX NHTEPECOB IIKOJIBLHUKOB B MpOIlecce N3ydyeHUs (PU3UKU OCHOBHOE BHUMAaHHE YIESETCSl 3HAKOMCTBY C METOJAMHU
HAYYHOTO MO3HAHMsI OKPY’KAIOIIET0 MUPA, IOCTAHOBKE MPo0IieM, TpeOYIOIUX OT 00yUYarOIIHUXCsl CAMOCTOATENBHOM JeATEIbHOCTH MO UX Pa3pelICHU 0.
O3HaKOMJIEHHE IIKOJIBHUKOB ¢ METOJaMH HAYYHOI'O TO3HAHUS MPEAToIaraeTcsi IpoBOAUTH IPU U3YYEHUH BCEX Pa3/ieioB Kypca (pU3UKH.

['ymaHuTapHO€e 3HaUeHHe (PU3UKU KaK COCTaBHOI yacTu o0I11ero o0pa3oBaHUM COCTOUT B TOM, YTO OHA BOOPY’KAeT NIKOJIbHUKA HAyYHBIM METOJIOM
MO3HAHMSI, TO3BOJISIFOIIMM I0JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpYXKaIOLIeM MUpE.

3HaHue PU3HMUECKUX 3aKOHOB HEOOXOIMMO ISl U3y4eHUs XMMUU, OMO0JI0ruH, pu3ndeckoi reorpaduu, texHoiaoruu, ObX.

1.6.000cHoBanue Brioopa YMK Ha ocHOBe onucaHusl y4eOHO-M03HABATEIbHBIX H Y4eOHO-PAKTHYECKHX 32124, pelllaeMbIX HM
JlaHHBIH yueOHO-METOMYECKUI KOMIUIEKT pean3yeT 3a/1a4y KOHIIEHTPUYECKOTO MPUHIIKIIA IIOCTPOCHUS Y4eOHOT0 MaTepuaia, KOTOPbIi oTpakaeT U0
(opMHpOBaHUS LIETOCTHOTO NPEACTABICHUS O (PU3NYECKON KapTHHE MUPA.
Conepxanue oopazoBaHusi cooTHeceHo ¢ DeepaabHbIM KOMIIOHEHTOM IOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaH1apTa.
Pabouas mporpamma getanu3upyeT U packpbIBaeT COAEp KaHUE MPEeIMETHBIX TeM 00pa30BaTEIbHOTO CTaHapTa, ONpeAesseT O0IIyI0 CTpaTeruio 00yYeHHs,
BOCIUTAHUS U PA3BUTHS YUAIIUXCs CPEACTBAMU y4€OHOTO MPEeMETa B COOTBETCTBUH C LEIIMHU U3ydeHHs pu3uku. Pabouas mporpamma 1aet pacnpezaeneHue
y4eOHBIX 4acoB I10 pa3zeiaM Kypca U IOCIeI0BaTeIbHOCTh U3YUEHUS pa3esioB (PU3UKHU ¢ yYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
yueOHOro IMpoliecca, BO3paCTHBIX 0COOCHHOCTEH yuaniuxcs, onpeaenseT Hadop ONMbITOB, JEMOHCTPUPYEMBIX YUUTEIEM B Kilacce, 1a00paTOpHbIX U
NPAaKTUYECKUX pabOT, BBIMOIHAEMBIX YUaIIUMUCS.
Vuebnuk «dusuka. 8 knacc. YueOuuk», aBTopsl A. B. [lepermkun, E. M. I'yTHUK, 115 00111€00pa30oBaTeNbHBIX YUPEXKACHHUH, BXOasui B coctaB Y MK 1o
¢uzuke 1 7-9 xnacco, pekoMeH10BaH MuHucTepcTBOM 00pa3oBanus Poccuiickoit deneparyu (Ilpukaz Munobpuayku Poccun 19 nexabpst 2012 1. Ne
1067 «O06 yTBepx)aeHUU deaepaabHbIX epeuHell yueOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX ) K HCIIOJIB30BAHHUIO B 00pa30BaTEIbHOM IPOIIecCe B



00pa30BaTEeNbHBIX YUPEIKICHUAX, PEATH3YIOLINX 00pa3oBaTeIbHbIC IPOTrPaMMBbl O0IIET0 00pa30BaHMs U UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTALIMIO, Ha
2013/2014 yuebnsrit roay» [Ipunoxxenne 1 Ne 1248)

1.9.MecTo yueOHOTr0 npeaMeTa B yueOHOM IJIaHE

B ocHoBHOI1 mKoJIe (hr3nka u3ydaercs ¢ 7 mo 9 kiacc. YueOHsbIi ian coctaiseT 210 yueOHbIX 9acoB, B TOM 4ucie B 7, 8, 9 kinaccax mo 70 y4eOHBIX 4acoB
U3 pacyera 2 y4eOHBIX yaca B HEJIENI0, MPAKTUYECKHE PadOThI B KOJIMYeCcTBE 29 4acoB, KOHTPOJIbHbBIE pabOThI B Kou4yecTBe 15 yacos.

B 8 xnacce yue6nsiit uian MOBY «Hoounernkas COIIl » npeanonaraer 70 yueOHBIX 9acoB (2 yaca B HEIEI0) U3 GeaepaaIbHOTO KOMIIOHEHTA.
[IpakTuyeckue pabOThl B KOJUYECTBE YaCOB 9 4acoOB, KOHTPOJIbHBIE PA0OTHI B KOJIMYECTBE 5 4aCOB.

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM Kypcy GU3HMKH NMpeAiecTByeT Kype « Okpyskaromuii Mup» 1-4 kiacc, BKIIOYAOIMNUNA HEKOTOPbIe 3HaHUS U3 00JacTH
¢u3uku u actponomun. B 5-x knaccax «lIpuponoBenenne», B KOTOPOM paccMaTpUBAIOTCS HEKOTOPHIE TEMbI Kak MpOIeaeBTHKA Kypca ¢pu3uku. B 6 xinaccax
«["eorpadus». B cBoro ouepens, comepkanue Kypca GU3UKH OCHOBHOM IIKOJIB, SIBJISASICH 0a30BbIM 3B€HOM B CHCTEME HEMPEPBHIBHOTO €CTECTBEHHOHAYYHOTO
00pa3oBaHus, CIIY>)KUT OCHOBOH JUISI TOCIIEAYIONIEH YPOBHEBON M MPOdUIbHON TuddepeHraniu.

2.Conep:xkanue Kypca
8 kaacce (70 4, 2 4 B HefleN110)

Ne i/ HaumeHnoBanue Bcero gacosn B toM uncne Ha:
pa3ziesioB U TEM
Ypoku | JlaboparopHo- Kontposnbubie
MPaKTUYECKHE paboTsI
paboTHI 1
OITBITEI
TemnoBble ABICHUS 25 20 4 3
DNeKTpUYECKUe 27 23 11 3
SIBJICHHS
DIEeKTpOMarHuTHHIE 7 5 5 1
SIBJICHHS
CBETOBLIE SIBIIEHUS 11 8 6 1
Hroro 70 56 10 8

TemnoBble siBjeHust (26 4)

TennoBoe nBuxenue. TernoBoe paBHoBecHe. Temneparypa. CBs3b TeMIIEpaTyphbl CO CpeIHEN CKOPOCTHIO XaOTUYHOTO JIBUYKEHUS YaCTHUI]

Buytpennss sneprus. Pabota u termonepenaya. TemmonpoBoanocts. Konsekuus. M3nyuenue. KonmndecTBo TEmoThl. Y AeIbHASA TEINIOEMKOCTb. PacueT
KOJINYECTBA TEIUIOTHI P TEIII000MEHE. 3aKOH COXPaHEHUS M IIPEBPAILEHHS SHEPIHMH B MEXaHUYECKUX U TEIJIOBBIX Ipoueccax. [lnaBienue u oTBepieBaHue
KPUCTANTMYECKUX TeJ. Y IeNbHas TeryioTa miasieHus. Vcnapenue u konaencanus. Kunenue. Bnaxxnocts Bo3nyxa. Y aenbHas TEIUIOTa HapoOOpa30BaHMUA.



OOBsICHEHHE U3MEHEHUS arperaTHOTO COCTOSIHHSI BEIIECTBA HA OCHOBE MOJICKYJISIPHO-KMHETHIECKUX TpecTaBieHuil. HeoOpaTuMoCTh MporeccoB mpu
TerIonepeaye.

[Ipeobpa3oBanue sHEPrUM B TEIJIOBBIX MallMHaX. J{BUrarens BHyTpeHHero cropanus. [laposas Typouna. Peaxtusnsiii gsurarens. KIIJ[ TeruioBoro
neurarensi. OObsCHEHUE YCTPOICTBA U MIPUHIIUIA JEHCTBUS XOJIOAUIbHUKA. DKOJOTHYECKHE TPOOIEMbI HCTIOIb30BaHUS TEIJIOBBIX MAIIIUH.
JylekTpHYecKHe siBJIeHud (28 4)

Onektpuszanus Ten. [[Ba pona sanekTpudeckux 3apsaaoB. BzanMmonencTeue 3apsykeHHbIX Tell. [I[poBOIHUKY, TUAIEKTPUKHU U MOTYIIPOBOAHUKU. DIIEKTPUUECKOE
noJie. 3aKOH COXpaHEHUs ANEKTPUUECKOTO0 3apsaa. J(emuMocTh iieKTpruueckoro 3apsaa. IiaekTpod. CTpoeHnue atoma. J{elicTBUE 3JIEKTPUUECKOro Mo Ha
3eKTpudecKue 3apaapl. Kongencarop. DHeprust 3JeKTpUYECKOro mosist

Onektpuueckuil Tok. Mctounuku Toka. DinekTpuueckas nenb. Cuia Toka. DIeKTPUIeCKoe HAMpsKeHUE. DIEKTPUUECKOE CONPOTURICHUE. 3akoH Oma Jist
yuactka uenu. [locienoBaTenbHoe U napajjieibHOe COeIMHEHNE TPOBOAHUKOB. PaboTa n MOILITHOCTD ANeKTprudeckoro Toka. 3akon Jlxxoymns — Jlenna.
Konnencarop. Hocurenu 351eKTpruecKoro Toka B METaJliax, MOJYNMPOBOAHUKAX, JIEKTpoIuTax U razax. [lomynpoBoanukoBsie mpubopsl. [IpaBuia
0e301acHOCTH MpHU padboTe C IEKTPONPUOOPaMHU.

DJIeKTPOMAarHUTHbIE siBJeHus (61)

OneiT Opcrena. MarautHoe noje. MaruHuTHoe nojie NpsiMoro Toka. MarHuTHoe 1osie KaTylKd ¢ TOKOM. B3anMoeicTBre OCTOSIHHBIX MarHuTOB.
MarnuTHOe 1oJie TOCTOSHHBIX MarHuTOB. MaruutHoe noJjie 3emiid. BzaumopeiicTBue MarouToB. JlelicTBe MarHUTHOTO MOJISt HA TIPOBOJTHUK C TOKOM.
DIIEKTPUYECKHI IBUTaTeNb. DJIEKTPOMArHUTHOE pesie

CgertoBble siBjienns (104)

Hcrounnku ceera. [IpsMmonnneitHoe pacnpocTpaHeHue cBeta. Bunumoe aeuxkenune ceetuil. OTpakeHHne cBeTa. 3aKOH oTpakeHHs cBeTa. [lockoe 3epkaiio.
[Ipenomnenue cBera. 3akoH npenomieHus cBera. JInuazpl. DokycHoe paccTosHue JTUH3bL. OnTuueckas cuiia JuH3bl. M300pakenus, 1aBaeMblie JTHH30M. [ '11a3
KakK onTudeckas cuctema. OnTuyeckue mpudophl.

JdemoHcTpauuu

DneKTpu3anus Tei

JIBa pona 3apsiaoB

YCTpolCTBO U IEMCTBUE IIEKTPOCKOIIA

ITpoBOIHUKY U U30JISITOPHI

DneKTpu3anus 4yepe3 BIAUsHUE

[IepeHoc 37IEKTPUYECKOT0 3apsia ¢ OJHOIO TeJla Ha IPYyroe

3aKOH COXpaHEHHUS JIEKTPUUYECKOT0 3apsia

HcTounnky MOCTOSHHOTO TOKA

CocTraBieHHe IEKTPUUECKON LIeNn

H3mepenue cumel TOKa aMIIEpMETPOM

HabGmronenre mocTosTHCTBA CHITBI TOKA Ha PA3IMYHBIX YJaCTKaX HEPa3BETBIEHHOW DJICKTPHUECKOU HETIH

H3mepenue cumel TOKa B pa3BETBIEHHOMN MIEKTPUYECKON LENU

N3Mepenne HanpsiKEHHUs] BOJIbTMETPOM

N3ydeHue 3aBUCUMOCTH AJIEKTPUYECKOTO COITPOTUBIIEHUS OT €0 JJIMHBI, IUIOIIA/IN ITONEPEYHOI0 CEUCHUS U MaTepraiia. Y IeJIbHOE CONPOTUBIIEHUE
Peocrar u mara3uH conpoTUBICHUN

W3mepeHuit HanpsKEHUH B TIOCIIE0BATENIBHOU dJIEKTPUYECKON LIEITH



OmnbIT OpcTena

MaruuTtHoe 1nose Toka

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

VY CTpoHCTBO 3JIEKTPOIBUTATENS

Hcrounnku cBeta

[TpsimonuHeitHOe pacpocTpaHeHHEe CBETa

3aK0OH OTpaKEHUs CBETA

N300paxeHus B INIOCKOM 3epKajie

[Ipenomiienue cera

Xox myueil B coduparoliei InH3e

Xoq Jiydell B pacCenBaroleH JIMH3E

[Toryuenue n300pakeHUil ¢ TOMOIIBIO JIUH3

[IpuHuun nefcTBUs MPOEKIIMOHHOTO amnmnapara u goTroarirapara

Monens ri1aza

JIABOPATOPHBIE PABOTHBI U OIIBITHI

HccnenoBanre U3MEHEHUS CO BpEMEHEM TeMIIepaTyphbl OCTHIBAIOIIEH BOJIBI

Wzydenue sBneHus TEmIo0OMeHa

W3MmepeHue yaeapHOM TEMI0EMKOCTH BEIIECTBA.

N3mepenue BnaxxHOCTH BO3yXa

Habmronenne amekTpuaeckoro B3auMOIEHCTBHS TeT

N3roToBnenue raibBaHUUECKOIO JIEMEHTA

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA B DJIEKTPUUYECKOW LIETIH OT COMPOTUBIEHUS TP MOCTOSHHOM HaNpsHKEHUHU

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS IIPH IOCTOSTHHOM COTIPOTHUBIICHUH.

N3yueHue nocieqoBaTeNbHOTO COEIMHEHNS IPOBOIHUKOB

0. M3yuenne mapaielbHOTO COSTMHEHNUS TIPOBOTHIKOB

1. VI3yueHue 3aBUCUMOCTH IJIEKTPUUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA OT €0 ATUHBI, TUIOIIA (U TOMIEPEYHOT0 CEYEHUS U MaTeprana. Y IenbHOoe
CONPOTHUBIIEHUE MTPOBOIHUKA

12. COopKka 37IEKTPUIECKOH e ¥ U3MEPEHHNE CHITBI TOKA €€ Pa3IMYHBIX YUacTKax.

13. U3ydyeHune dMeKTPUIECKUX CBOUCTB )KHUIKOCTH.

14. Izamepenune conmpoTUBIICHUS MMPOBOJHUKA TIPH MIOMOIIIM aMIIEpMETpa U BOJIHTMETPA.

15. U3mepenune MOITHOCTH M paObOTHI TOKA B NIEKTPUIECKOH JTaMIIe.

16. N3ydenwust B3aUMOICHCTBUS TTOCTOSTHHBIX MAarHUTOB

17. Tlony4yeHne n300paxeHus ¢ MOMOLIbI0 COOUPAOIIEH TUH3BI.

18. HccrienmoBaHye MarHUTHOTO TIOJIST IIPSIMOTO TTPOBOIHAKA M KATYIIIKH C TOKOM

19. UccnenoBanue sIBICHUS HAMAarHUYMBAHUS JKele3a

20. zy4yeHue npuHIMIA SUCTBUS JIEKTPOMAarHUTHOTO pelie

21. VI3yueHus neWCTBUS MAarHUTHOTO TIOJISl HA MMPOBOJHHUK C TOKOM

RBOoOo~NO~WNE



22. Vzyuenue sBICHUS PACIIPOCTPAHEHUS CBETA
23. UccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUS OT yIJia MaJeHUs CBeTa
24. VI3yueHune cBOMCTB N300paKCHUIA B IIJIOCKOM 3€pKae
25. UccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHUS OT yIjia MaJieHusl CBeTa
26. N3mepenne (GOKYCHOTO PacCTOSTHUS COOHMPAIOIICH JTNH3HI.
27. Tlonydyenre n300paXk€HUs C TOMOIIBIO COOMPAFOIICH JIMH3BI.
IIpuMepHbIe TeMbI HCCJIEA0BATEIbCKHX MPOEKTOB:
BnakHOCTh BO3/yXa U BIUSHUE €€ Ha )KU3HEEATEIbHOCTb YellOBEKa
Bnusiaue coroBoro TenedoHa Ha 3J0pPOBbE YETIOBEKA
Bxnan yuénpix ¢usukos B modeny BOB
Bo300HOBIISIEMBIE HICTOUHUKH YHEPTUU
BounmeOnpIii MUp KPpUCTAIOB
['1a3 - BaKHBIN U CIOKHBIN OpraH 3peHus
ABTOMOOWMIIBb- JPYT WJIH Bpar
3aueM pu3MKa Hy)KHa HHKEHEPY
W3mepeHnue miIoTHOCTH TBEPABIX T€J PA3HBIMH CIIOCO0aMU
[TpumeHeHne 3aKOHOB MEXaHUKH K HCCIIEOBAHNIO (PU3NYECKUX BO3MOYKHOCTEH UeIOBEKa
[TpumeHeHue 11e1eOHOr0 MIEKTPUUECTBA B METUIIHE
Bup1 HICTOYHUKOB JIEKTPOIHEPTHH
Kak 5KOHOMUTB 3JIEKTPOIHEPTUIO
CaoiicTBa cHera
YBenuyeHrne MOIIHOCTH ABUraTelNsl BHYTPEHHETO CrOPaHusl B COBPEMEHHOM MHpe
®wusuka B mpodeccuu KPUMHHAIHCTA
dusnka yenoeka
Hynamu. [IprunHbl BOSHUKHOBEHUS U (PU3HKA MTPOLIECCOB
DKcIepUMEeHTaIbHOE MCCIIeI0OBAHNE 3aBUCUMOCTH UCTIAPEHUS OT (PU3NYECKUX ITapaMeTpoOB

4.Y4yeOHO-MeToANYecKoe U MATePHAIbHO-TeXHHYECKOe ofecnevyeHne 00pa3oBaTeILHOIO NMpolecca
MartepuanbHO-TEXHUUYECKOE 0OecreueHrne 00pa3oBaTeIbHOTO polecca

. JAunaakTudyecKkue MaTepualibl:

VYMK «®u3uka. 8 kiaaccy

1. ®dwusmka. 8 kiace. Yueonnk (aBtop A. B. [lepoimkun).

2. ®dusuka. Metoauueckoe mocodbue. 8 kmacc (aBtopsl E. M. I'ytHuk, E. B. PribakoBsa, E. B. Illaponuna).
3. Owusuka. J(unaktudeckue matepuanbl. § kiacc (aBtopsl A. E. Mapon, E. A. Mapon).

Y4eOHoe o0opynoBanmne
CranmapTsl pU3NUECKOr0 00pa30BaHUSA.
IIpuMepHBIE IPOrpaMMBL.



YueOHuku 1o Qusuke

Meroauueckoe mocoOue st yauTess

KommuiekTsl mocoOuii mo 1eMOHCTPAIMOHHOMY SKCIIEPUMEHTY

Kuuru muist arenns no ¢usnke

HayuHo-nonyssipHast TutepaTypa €CTECTBEHHO - HAyYHOTO COACPIKaHUsI.

CnpaBouHble mocoous ((pu3HUeCKre SHIMKIONEINN, CIPABOYHHUKH 10 (PU3UKE M TEXHUKE)
Junaktudeckue Marepuaisl mo ¢pusuke. COOPHUKU TECTOBBIX 3aaHUM 1O (PHU3HKE
[IpumepHas mporpaMMa OCHOBHOT'O 00IIero 00pa3oBaHus MO (HU3HKE

Temaruueckue TaOIUIBI IO PU3UKE.

[TopTpeTs! BBIAAIOMIMXCS YYCHBIX-(PHU3UKOB.

MynbsTHMeanifHbIe 00yYaroye IPOTrPaMMBI U SJICKTPOHHBIE YUCOHUKH 10 OCHOBHBIM pa3JieiaM
AynuropHas 1ocka ¢ HAOOPOM HMPUCTIOCOOTICHUH ISl KPETUICHHS Ta0IHIT

. TexHuueckue cpencTBa 00ydeHus

KommbroTep, npoektop, rpadornpoexTop.

[Tporpammuoe obecnieueHme

OC AltLinux 5.0

Windows 7

OpenOffice

DNEeKTPOHHOE NMPUIIOKEHNUE K yueOHUKaM (HU3UKU

®usnka. bubnuoreka HarmsAIHBIX ocoouit. 7—11 knaccel

non penakuueid H. K. Xannanosa).

JlaGopaTopHble paboThI 10 PU3HKE.

Lundposrie o6pa3oBaTebHbIE pecypcehl:

[Ipe3eHTanuu K ypokam

Enunas xomreknuu mudpoBbix pecypcos. http://school-collection.edu.ru
denepanbHOro HeHTpa HHPOpMaIMOHHO-00pa3oBaTeNbHBIX pecypcoB http://feior.edu.ru
Enunas xomutekuus udpoBbix 00pa3oBaTesbHBIX pecypcoB http://window.edu.ru
l"azera "®dusuka" http://fiz.1september.ru

Bukunenus: cBoboaHas MHOTOs13bIuHas SHIMKIoNeus http://ru.wikipedia.org
3aHuMarenabHas pU3MKa B BOIPOCaxX U OTBETaxX: cat 3acimyxkeHHoro yuurens PO B. Enxskuna http://elkin52.narod.ru
Knaccuas ¢usuka: caiit yunrens ¢usuxu E.A. bangunoii http://class-fizika.narod.ru
Kpatkuit cnpaBounuk no ¢usuke http://www.physics.vir.ru

dwusuka B anumanusx http://physics.nad.ru

®dwusnka BoKpyr Hac http://physics03.narod.ru

Opyaut: 6uorpaduu ydeHbIx U u3odpetareneii http://erudite.nm.ru

JlaGoparopHoe o0opyaoBaHue:

I'MA «MexaHn4ecKue sIBIECHUS

RBOoNoGOMWOWNE * O ORWNE
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2. I'MA «TemoBble sIBACHUS
3. I'NA «25eKTpOMarHuTHbBIC SBICHUS
4. I'MA «Onruueckue v 3J€KTPOMarHUTHBIE

5. Illanmpyemble pe3yabTaThl H3y4eHHs npeaMera «Pusukar»
TemuioBele siBIEHUSA
BrinyckHuk Haydures:
* pacro3HaBaTh TEIUIOBBIE SIBIICHUS U OOBSCHATH HA OCHOBE MMEIOLIMXCS 3HAaHUH OCHOBHBIE CBOIMCTBA WJIN YCIIOBUS MPOTEKAHUS 3TUX SBJICHUI: U3MEHEHUE
00BbEMa Ten Npu HarpeBaHuM (OXJIAXK/IEHUN); TEIJIOBOE PaBHOBECUE, UCIIAPEHHUE, KOHJIEHCAIUs, [IJIaBJIEHNE, KPUCTAJUIU3allMsl, KUIIEHHUE, BIa)KHOCTh BO3/1yXa,
pasyin4HbIe COCOObI TEIUIONepelauH;
* ONHCHIBATh N3YUYEHHBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS, HCIIONB3Ys (DU3MUECKUE BETMUMHBI: KOJTMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTUs, TEMIIeparTypa,
yJllenbHas TeMJI0EMKOCTh BEIECTBA, y/Ie/bHas TEMJIoTa IJIaBJIeHUs U NapooOpa3oBaHus, yAeabHas TeIUIOTa CrOPaHUs TOIUINBA, KO3()(DULUEHT OJIE3HOrO
JEMCTBUS TEIJIOBOIO JBUTATENS; IPU ONMCAHUU IPAaBUIILHO TPAKTOBATh (PU3NUECKUI CMBICI UCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHULIbI
U3MEpPEHUs], HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BEJIMUMHAMY,
* aHAJIM3UPOBATH CBOMCTBA TeJl, TETUIOBBIC SIBJICHUS U TMPOLIECCHI, UCIOB3Ysl 3aKOH COXPAHEHUS SJHEPTUH; Pa3InyaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA H €r0
MaTEMAaTHYECKOE BBIPAKEHUE;
* pa3nuy4aTh OCHOBHBIE IPU3HAKU MOJIENIEN CTPOCHHUS ra30B, JKUJAKOCTENH U TBEPIBIX TEII;
* peraTh 3aJ1aui, UCII0JIb3Ysl 3aKOH COXPAaHEHMs SHEPTUHU B TEIJIOBBIX Mpolieccax, pOpMyIibl, CBA3bIBAIOIINE PU3NYECKHE BETUYUHBI (KOJTUYECTBO TETJIOTHI,
BHYTPEHHSIS1 DHEPIHsl, TEMIIEpATypa, yJelbHas TEII0EMKOCTh BEIIECTBA, y/IeIbHasl TEIJI0Ta IUIaBJIEHUS ¥ TapooOpa3oBaHus, yellbHas TEIIOTa CrOpaHUs
TOIIMBA, KO3 (PUIIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOTO JIBUTATeNIs): HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M BBIIEATH (PU3NYECKHE BETUYMHBI U (OPMYJIBI,
HeoOXouMbIe AJis € pelieHts], U IPOBOJAUTH PACUETHI.
Buinyckuux nonyuum 603mM0ACHOCMb HAYYUMBCA:
* HCII0JIB30BATh 3HAHMSI O TETJIOBBIX SIBJICHUSAX B TIOBCETHEBHOM KU3HU 11 o0ecnieueHns 0€301acHOCTH Mpu 00pallleHUuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, /ISl COXPAHEHUS 370POBbS M COOTIOIEHHUS] HOPM 3KOJOTMUYECKOT0 TIOBEJICHUS B OKpY Karolliel cpeie; IPUBOAUTh IPUMEPHI HKOJIOT HYECKUX
nocneACcTBUM paboThl ABuraresneil BHyrpennero cropanus ([IBC), TemnoBeIX ¥ ruApo3IeKTPOCTaHIUM;
* IPUBOJUTH IPUMEPHI MPAKTUYECKOT'O UCTIOIB30BAaHMS (PU3MUECKUX 3HAHUM O TEIUIOBBIX SBICHUSIX;
* pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOLINH XapakTep (yHIaMEHTAIBHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpaHEHUs
SHEPrUU B TEIUIOBBIX MPOIIECCaX) U OTPAHUUYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX 3aKOHOB;
* puéMam Moucka 1 (opMyIHMPOBKH JIOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTaHOBICHHBIX (DAKTOB;
* HAXOJIUTh a/IEKBAaTHYIO MPEII0KEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh IpodieMy Ha OCHOBE UMEIOIINXCS 3HAHUN O TEIUIOBBIX SBJICHUSX C
UCIIOJIb30BAaHUEM MAaTEeMaTHUECKOTO alnapaTa 1 OlleHUBaTh PEaIbHOCTh MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIUYHHBI.
DONEeKTpUYECKUE U MarHUTHBIE SBJICHUS
BoinyckHUK Hay4uuTCS:
* pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBIICHUS U OOBSICHATH HA OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE CBOIMCTBA UJTU YCJIOBUSI MPOTEKAHUSI STUX SBJICHUM:
AJIEKTPU3aLKA TEN, B3aUMOAECHCTBHE 3aps10B, HarpEBaHUE IIPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE MarHUTOB, AIEKTPOMAarHuTHasi MHAYKLUS, 1€HCTBHE
MarHMTHOTO T10JIS1 Ha IPOBOJHMK C TOKOM, NPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE U NIPEIOMIICHHE CBETA, TUCIIEPCHS CBETA;



* ONHCHIBATh N3YUYEHHBIE CBOMCTBA TEJ M 3JIEKTPOMArHUTHBIC SIBICHUS, UCIIOIb3Ys (PU3MUYECKHE BETMUMHBI: JJIEKTPUUECKHUH 3apsijl, CHila TOKA, IEKTPHUECKOE
HalpsDKEHUE, IEKTPHUECKOE COITPOTUBIIEHUE, YEIbHOE COIPOTUBIIEHUE BELIECTBA, pab0Ta TOKa, MOLIHOCTh TOKA, (POKYCHOE PacCTOSHUE U ONTHYECKas CUjla
JIMH3BIL; TIPU ONMUCAHUY MPABUIIBHO TPAKTOBATh (DU3UYECKHIA CMBICI UCTIONB3YEMbIX BEIMYHMH, X 0003HAYCHHUS U €AMHULIBI N3MEPEHUs; YKa3bIBaTh (POPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMH BETUUHMHAMU;

* aHAJIM3MPOBATH CBOMCTBA TEJI, SJICKTPOMATHUTHBIC SIBJICHUS U MIPOLIECCHI, UCMIOB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia,
3akoH OMa JJ1s1 yyacTKa 1enH, 3aKkoH Jhxoynsa—JIeHna, 3aKk0H NpsIMOJIMHENHOIO PacpOCTPaHEHMsI CBETA, 3aKOH OTPa)KEHHUs CBETA, 3aKOH IPEIOMIICHHUS
CBETa; IPU ATOM pa3INyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHUE;

* pelaTh 3aJ1a4uu, UCI0JIb3ys (pU3nUecKue 3aKoHbI (3akoH OMa J171s ydacTKa 1ienu, 3akoH Jxoyns—JIeHna, 3aKkoH MpsIMOJIMHEHHOTO pacpoCTpaHEH!s CBETa,
3aKOH OTPaXCHUS CBETA, 3aKOH MPEIOMJICHUS CBETA) M (DOPMYIIBI, CBS3BIBAIONINE (PU3HUECKUE BETMUMHBI (CHJIa TOKA, HJIEKTPUYECKOE HAIIPSKEHHUE,
3JIEKTPUUECKOE COITPOTUBIIEHUE, YIIbHOE COITPOTUBIIEHUE BELECTBA, pab0OTa TOKa, MOLTHOCTh TOKA, (POKYCHOE pacCTOSIHUE M ONTUYECKAasl CUJIA JINH3BI,
(dopMyIibl pacuéra 3JIEKTPUUECKOr0 CONPOTUBIIEHUS IPU MTOCIIE0BATEILHOM U NapajlieIbHOM COEIMHEHUH POBOIHUKOB); HA OCHOBE aHAJIN3a YCJIOBUS
3aJa4u BBIJCIATh PU3NUECKUE BETUUYNHBI U (OPMYJIbI, HEOOXOAUMBIE JJIs €€ PELIeHUs, U IPOBOUTh PACUETHI.

Buinycknuk nonyuum 603MOHCHOCHb HAYYUMbCA:

* MCIOJIb30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SABJICHUSAX B IOBCEJHEBHOM KU3HU JUIs oOecnieueHust 6€301MacHOCTH NP 00pallieHHH ¢ TpudopamMu 1
TEXHUUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTMYECKOTO MOBEACHUSI B OKPY KaIOLIel cpese;

* IPUBOJUTH IPUMEPHI IPAKTUYECKOTI'O UCTIOJIb30BAaHUS (PU3MUECKUX 3HAHUM O 3JI€KTPOMArHUTHBIX SBJICHUSX;

* pa3nuyaTh rpPaHMIbl IPEMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TOHUMATh BCEOOIINH XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHS
JIEKTPUUECKOTO 3apsijia) U OTPAaHUYEHHOCTh MCIIOJIb30BaHMsI YACTHBIX 3aKOHOB (3akoH OMa 1715 ydyacTka 1enu, 3akoH Jxoyns—IJlenna u ap.);

* npuémam MoCTPOeHUs! PUINYECKUX MOJEINeH, MOMCKa U (OPMYIUPOBKH JI0KA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBIBOJOB Ha OCHOBE
SMIMPUYECKU YCTAHOBJICHHBIX (PaKTOB;

* HaXOJIUTh a/IEKBAaTHYIO MPEIJIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, pa3pemiaTh IpodieMy Ha OCHOBE UMEIOLINXCS 3HAHUN 00 3JIEKTPOMAarHUTHBIX
SBJICHUSAX C UCIOJIb30BAHUEM MAaTEMAaTUYECKOI'0 anmapara 1 OLeHUBATh PEAIbHOCTh MOJIYYEHHOTO 3Ha4eHUsl (PU3NUYECKOI BETUUNHBI.

IIpuiaoxenne 1
Cucrema oueHUBaHHA B NIpeaMeTe

1.CrapToBasi TMarHOCTHKA.
CrapToBas TMarHoCTHKa MPOBOJIUTCS Mepel] U3ydeHUEM pa3/IesioB Mo MPEeJIMETY U HalpaBJlieHa Ha ONPE/IeIeHHEe YPOBHS OCTaTOYHBIX 3HAHUH, YPOBHS
MOTHUBAIIMH K U3Y4YE€HUIO HOBOTO MaTepuaia. /laHHbIi BUJ paOOThI OLIEHUBAETCS YUUTEIEM Ha KaueCTBEHHOM YPOBHE.

2.TemaTnueckue KOHTPOJIbHBIE paOOThI

3. Texymuii KOHTPOJIb
B xone Tekyiiero KOHTpoIIst OIIEeHUBAETCs T1000€, 0COOEHHO YCIEIHOE IelicTBUE 00yUaroerocs, a PUKCUPYETCs] OTMETKOM TOJIBKO pellieHue MOJIHOIICHHON
3aJa4u, BHIIOJHEHUE TECTa, YCTHOTO OTBETA, BHINIOIHEHUE TJabopaTopHOi paboThl. JlaHHbIE BUABI paObOT OLIEHUBAIOTCS MO MATHOAIUIBHOM CUCTEME.

4.1torosas oneHKa.
B 8 kiaccax utoroBas oreHka o (pu3nke BICTABISIETCS MO Pe3ylIbTaTaM TEKYIIET0 KOHTPOJIS, KOTOPBIA BEAETCS YUUTENIeM U (PUKCUPYETCS B KIIACCHOM
XKypHaJle U JTHEBHUKAX y4YalllUXCsl, TEMAaTUYECKUX KOHTPOJIbHBIX paboT, OLIEHKH 32 BBIIIOJHEHHE U 3aLIUTY HHIMBUYaIbHOIO MPOEKTA, UTOTOBOM
KOHTPOJILHOM paboTHI.



5.011eHKa MTPOEKTHOMN U UCCIIEIOBATEIBCKOM ACSITEIBHOCTH.
WNHuBHTyaIbHBIH UTOTOBOW POEKT MPEICTaBIIeT cO00H y4eOHbIH MPOEKT, BHITOIHAEMbIH 00yJalonIMMCs B paMKaxX OJJHOTO WJIM HECKOJIBKUX YIeOHBIX
npeaAMETOB C LECJIbIO MPOACMOHCTPHUPOBATE CBOU NOCTHIXCHUA B CaMOCTOATCIBHOM OCBOCHUHN COACPIKAHUA U MCTOJJ0B I/I36paHHBIX obOtacTel 3HAHUH W/UIU
BUJIOB JICATEILHOCTH U CIIOCOOHOCTh MPOEKTUPOBATH U OCYHIECTBIISATH LEIECOO0Pa3HYIO M PE3YJIBTATUBHYIO IEATEIBHOCTH (y4eOHO-TT03HABATEIbHYIO,
KOHCTPYKTOPCKYIO, COLIUANBHYIO, XYI0KECTBEHHO-TBOPUECKYIO, HHYIO).
BeimonHenue HHANBUYaIbHOTO UTOTOBOTO MTPOEKTA 00SI3aTEIBHO ISl KXKIOTO 00YYaIOIIEerocs], €ro HEBBIIIOJIHEHNE PABHOLICHHO MTOTYYEHHIO
HEYIOBJIETBOPUTEIILHON OLIEHKHU TI0 JII0OOMY Y4eOHOMY IIPEIMETY.
OtmeHka 3a BBIIOJHEHUE U 3AIUTY HTOrOBOT'O HHMBUIYAIBLHOTO ITPOSKTA SBIISETCS OJHUM M3 BUIOB OLICHKH JIOCTH)KEHHS METAIPEIMETHBIX PE3YJIbTaTOB
ocoerns OOLII, mpeacraBneHHBIX B pa3nenax «PerynsTHBHbIC YyHHUBepCcalbHbIe yueOHbIE NeHCTBH», «KOMMYHHKATUBHbBIE YHUBEPCATIbHBIC YUeOHBIE
nericTBusy», «[lo3HaBaTenbHbIE yHUBEPCATIbHBIC y4eOHbBIE JEUCTBH» IPOTPaMMBbl (POPMUPOBAHUS YHHUBEPCAIBHBIX YU4eOHBIX IEHCTBUH, a TAKKE
IJIAHUPYEMBIX PE3YJIbTATOB, ITPECACTABICHHBIX BO BCECX pa3aciiaX MEKANCIHUITIIMHAPHBIX y‘~IC6HI)IX mporpamMm.
OCHOBHBIM 0OBEKTOM OLIEHKH METAIPEIMETHBIX PE3YJIbTATOB SBIISICTCS:
* CIOCOOHOCTH M TOTOBHOCTB K OCBOCHUIO CUCTEMAaTHYECKUX 3HaHHﬁ, X CaMOCTOATCIIbHOMY IIOIMOJIHCHUTO, IICPCHOCY U MHTCTPAllN,
* CIIOCOOHOCTB K COTPYAHUYECTBY M KOMMYHUKAIIHH;
* CITOCOOHOCTH K PEUICHUIO JIMYHOCTHO M COIMAIBHO 3HAYUMBIX MTPOOJIEM U BOILIOUICHUIO HAMIEHHBIX PEIICHH B TIPAKTHKY;
* CIIOCOOHOCTB ¥ TOTOBHOCTH K Mcnonb3oBanuio KT B niensx oOy4eHus u pa3BUTHS;
* CITOCOOHOCTh K CAMOOPTaHU3AINH, CAMOPETYJISIIIMN U pedIIeKCHH.

HNuctpymenTapuii.

Jlnis mpoBeieHsl TEeMaTUYECKMX KOHTPOJIBbHBIX Pa0OT, TEKYILEro KOHTPOJIS MOYKHO alaliTUPOBaTh NocoOus 1yt moaArotoBku k ['A, pekoMeH10BaHHBIE
OUIIN.

Kpurtepuu oneHKH npeiMeTHBIX pe3y/JbTaToB.

O11eHKa YCTHBIX OTBETOB

YpoBHuU VYuyamuiics TOKa3bIBaeT BEPHOE MOHMMaHUE (PU3MYECKON CYIIIHOCTH
JIOCTUKEH paccMaTpuBaEMBbIX SIBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
us JIa€T TOYHOE OIPECIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATUH,

IpeAMETH 3aKOHOB, TEOPHIA, a TAK)KE MMPaBUIIbHOE OIpe/ieTieHHe (PU3NIECKUX
BIX BhICOKIi BEJIMYMH, UX €IUHUI] U CIIOCOOOB N3MEPEHUS; TPABUIIBHO BHITIOIHSAET
pesymbTar | o oo (0TMeTKA «5%) YepTekKH, CXeMbl U TpapuKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHy,
OB 6a30B0L COTIPOBOXIAET PACCKa3s HOBBIMH IIPUMEPAMH, YMECT IPUMEHUTE
OCBOCHUS 3HAHMUS B HOBOM CUTYAIlUH IIPU BBIITOJIHEHUH NTPAKTHYECKUX 3aJaHUI;
OOI1 © MOKET YCTAaHOBUTH CBSI3b MEXKY U3y4a€MbIM U PAHEE U3yUYECHHBIM

MaTepuaioM Mo Kypcy (U3HKH, a TAKXKE C MaTepHaioM, YCBOCHHBIM
IIPY U3YYEHUH JPYTUX IPEIMETOB.

IToBBITIIEHHBIHM
(oTMeTKa «4»)

OTBeT yueHHKa YIOBJICTBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha
OIICHKY 5, HO JIaH 0e3 HCIOJIb30BaHMsI COOCTBEHHOTO TJIaHA, HOBBIX
IpUMEPOB, 0€3 MPUMEHEHH 3HaHWW B HOBOW CUTyallnH, 0e3




UCIIOJIb30BaHUs CBA3EH C paHee U3YUEHHBIM MaTEpUAIOM U
MaTepuaioM, YCBOEHHBIM MPH U3YyYEHHUH JIPYTHX MPEIMETOB; €CIIU
yUYaIIUKCs TOMYCTUII OAHY OIIMOKY Wi He 0oJiee IBYX HEJ0YETOB
MOJKET UX UCIPABUTH CAMOCTOSTEIBHO WM C HEOOJIBIION TOMOIIBIO
YUUTEISL.

Yyamuiicss NpaBUIbLHO MOHUMAET (PU3HUECKYIO CYIIHOCTb
paccMaTpUBaEeMbIX SBJIEHUN U 3aKOHOMEPHOCTEM, HO B OTBETE
UMEIOTCS OT/IeNIbHbBIE MPOOEsIbl B YCBOCHUHU BOIPOCOB Kypca (pU3uKH,
HE MPEISATCTBYIOIIME JAIbHENILIEMY YCBOCHHIO IIPOIPAMMHOIO
MaTrepuana; yMeeT IPUMEHATh MMOJIyYEHHbIE 3HAHUS IPU PEILICHUHN

gagOBH (oTmeTka «3») MPOCTHIX 33/1a4 C UCTIOIB30BAHNUEM T'OTOBBIX (DOPMYJI, HO 3aTPYAHSIETCS
IIPU pEIIeHUH 3a7a4, TPeOYyomuX npeodpa3oBaHusl HEKOTOPHIX
dbopMyiT; OImycTHI He 00Jiee OJTHOM rpyO0ii OMUOKH U IBYX
HEJ0YETOB, He 0oJiee OJHOM rpyOoit 1 OJHON HErpyOoil omMOKH, HE
Oosee IBYX-TpeX HEerpyObIX OmMOOK, OJHON HErpyOoil OIIMOKH U Tpex
HEJ0YETOB; JOMYCTHUII YEeThIPE WIH MATh HEJOYETOB.
. VYwyarmuiicst He OBJIa/ie] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
[ToHmxeHHbIN
Huxe COOTBETCTBUH C TPeOOBAHUSMU MPOTPAMMBI U OMYCTUI OOJIbIIIE
0a3oBor (oTMeTKa «27) OIIMOOK Y HEJOYETOB, YeEM HEOOXOIMMO JIJISI OLIEHKH 3.
0 Huzknii YueHuK He MOXKET OTBETUTh HU Ha OJIUH U3 MMOCTaBJIEHHBIX BOIIPOCOB.
oTMeTKa«1»)
YpoBHU Pabota BeImonHeHa He MeHee 4eM Ha 95 % oT oObema 3a1aHusl,
JOCTUKEHU Cc/IeaH NepeBoJl eMHuIl Beex (puznueckux BennyuH B "CH", Bce
s HEO0OXOMMBIC TAHHBIE 3aHECEHBI B YCIIOBUE, TPABUIIHLHO
MPEAMETHBI BBITIOJTHEHBI YePTEIKU, CXEMBI, Tpa(UKu, pUCYHKH, COTYTCTBYIOIINE
X PEIICHUIO 3a/1a4, C/ieJlaHa TPOBepKa 10 HAMMEHOBAHUSIM,
pe3yabTaTo MPaBUJILHO MPOBEICHBI MAaTEMAaTUUECKUE PACUETHI U J1aH MOJHBIM
B OCBOeHMS | BpIme Bricokuii OTBET; Ha KaYE€CTBEHHBIE U TEOPETUUECKUE BOMPOCHI 1aH MOJIHBIM,
0[0)11 0a3oBoro | (OTMETKa «5») | MCUYEPIBIBAIOIINIA OTBET JTUTEPATYPHBIM S3BIKOM B OTIPEIeIIEHHOM

JIOTUYECKOM ITOCIIEI0BATEIbHOCTH, YUAIIUICS PUBOJIUT HOBBIE
IIPUMEPBI, YCTAHABIMBAET CBA3b MEXAY U3Y4aeMbIM U paHee
M3YYEHHBIM MaTE€pPHAJIOM M0 Kypcy (PU3UKH, a TAKXKE C MaTepUajIoM,
YCBOEHHBIM IIPHU U3yYEHUH IPYIUX IPEIMETOB, YMEET IPUMEHUTD
3HAHUSA

B HOBOM CUTYyaIllM; y4aliuicsi 0OHapy>KMBaeT BepHOE IOHUMAaHHE




(U3HYECKON CYIIHOCTH pacCMaTPUBAEMBbIX SIBICHUHN U
3aKOHOMEPHOCTEM, 3aKOHOB M TEOPH1, Ta€T TOUHOE ONPEACIICHUE U
MCTOJIKOBAaHNE OCHOBHBIX IMOHATHH, 3aKOHOB, TEOPHl, a TAKKE
MIpaBUJILHOE OTpeIeICHHe (PU3NUECKUX BETUYUH, UX STUHUIL U
CI0COO0B U3MEPEHUS.

IloBBINIeHHBIN
(oTMeTKa «4»)

PaboTa BrINOJIHEHA MOJHOCTHIO MJIM He MeHee ueM Ha 75 % ot
00beMa 3a/1aHusl, HO B HEM UMEIOTCSl HEJIOUEThI U HECYIIIECTBEHHBIE
OImMMOKHU; OTBET Ha KAYECTBEHHBIC U TEOPETHUYCCKUE BOTIPOCHI
Y/IOBJIETBOPSIET BBIIICTICPEUNCICHHBIM TPEOOBAHUSAM, HO COJICPKUT
HETOYHOCTH B M3JIOKEHUU (AKTOB, ONIPEICIICHUIN, TOHATHH,
00BSICHEHUH B3aMMOCBSI3€, BRIBOJAX U PEIICHUH 3a71a4; YyJalluics
UCHBITHIBACT TPYJHOCTH B IPUMEHEHUHU 3HAHUI B HOBOM CHUTYaIlHH,
HE B JJOCTAaTOYHOM Mepe MCIIOIB3YET CBS3H C paHee U3yUYECHHBIM
MaTepuaioM U C MaTepHalioM, YCBOCHHBIM MPU U3yYEHUU APYTUX
MIPEJMETOB.

bazosniit

(otmeTKa «3»)

Pabora BbITONIHEHa B OCHOBHOM BEPHO (00bEM BBINIOJIHEHHOW 4acTH
cocrasisieT He MeHee 50% ot o01ero oobema), Ho JOIMYILEHBI
CYIIECTBEHHbIE HETOUYHOCTH; YJalluiics oOHapy>KUBAET MOHUMaHUe
y4eOHOro MaTepHaia mpy HeJOCTATOYHOH MOJTHOTE YCBOCHHS
HOHATHUI U 3aKOHOMEPHOCTEH; YMEET MPUMEHSTH [T0JTyYeHHbIE
SHAHUA IPHU pCHICHUHN POCTHIX 3aJia4 € UCITOJIb30BAHUEM I'OTOBBIX
(bopMyI1, HO 3aTpyAHSAETCS MPH PELICHUH KaueCTBEHHBIX 3a]a4 U
CJIOKHBIX KOJIMYECTBEHHBIX 3a]1a4, TPeOYyIOIMHUX NpeoOpa3oBaHus

bopmyst.

Huxe
0a30BOro

IlonmxeHHBIN
(oT™meTKa «2»)

Pabota B 0cHOBHOM He BbINIOJIHEHA (0ObEM BBINOIHEHHOMN YacTH
meHee 50% oT obmiero oobeMa 3a1aHus).

VYyanmiics moka3bIBaeT He3HAHNE OCHOBHBIX ITOHSATHH,
HEMMOHUMAaHUE N3yYEHHBIX 3aKOHOMEPHOCTEN U B3aMMOCBSI3€H, HE
yYMEeT peliaTh KOJIMYECTBEHHbIE M KaUeCTBEHHBIE 3a/1a4H.

Husknii
(otmeTka «1»)

PaboTta noIHOCTBIO HE BBIIOJHEHA.

YpoBHH
JTOCTHKEHUS
MPEeIMETHBIX
pe3yabTaTOB
OCBOEHUS
OOI1

Brime
0a30BoOro

Beicoknii
(oTMeTka «5»)

JlaGopaTopHast paboTa BBIITOJTHEHA B TIOJITHOM 00bEME C
COOJII0OICHHEM HEOOXO0IUMOM MOCIIEI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHUH; YUAIIHICS
CaMOCTOSATCIBbHO U paI_[I/IOHa.HLHO CMOHTHpOBaH HCOGXOI[I/IMOC
000pyI0BaHNE, BCE OMBITHI MPOBEIT B YCIOBUAX U PEIKUMAX,
00eCTeynBaroIIUX MMOJIyYeHHE MPABUIILHBIX PE3YIHTATOB U

O1eHKa MUCHbMEHHBIX KOHTPOJIBHBIX
pabor.
OreHKa OTBETOB yUaIIUXCs TIPU MTPOBEICHUN
1abopaTOPHBIX padoT.



BBIBOJIOB; COOJTFO/IaN TpeOOBaHMs 0€30MaCHOCTH TPY/a; B
OTYeTe NMPABUIBHO U aKKypaTHO BBITIOJIHUI BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YEPTEIKH, rPaUKU, BEIYUCICHHUS;
MIPABIJIBHO BBIMOJIHWJ aHAJIN3 NOTPEITHOCTEH.
BremonHenune nabopatopHoii paboThl YAOBIETBOPSET
[ToBbllICHHBIH OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OIIEHKY "5", HO
(oT™meTKa «4») yUYaIIUKACS TOYCTHUII HEJJOYEThI WM Herpyoble OMMOKH, HE
MOBJIMSIBIIIME HA PE3YJIbTAThI BHIIIOJHEHUS PAOOTEHI.
Pe3ynbTar BHINOIHEHHON YacTH 1a00paTopHOi paboThI
TaKOB, YTO MO3BOJISIET MOIYYUTh MPABUIbHBIN BBIBOJ, HO B
XO0J1€ IPOBEACHMSI OIIbITA U U3MEPEHUN OBLIHN JTOMYIIEHbI

bazoBerit (oTMeTka «3»)

OIINOKH.
. Pe3ynbratel BeINONIHEHUS 1a00paTOPHOM pabOThI HE
Howmkenpi MO3BOJISTFOT CJIENIATh MIPABMIIBHBIA BBIBOJI, N3MEPEHHUS
Hwxe (oT™meTKa «2») P ’ P ’

BBIUMCJICHHSI, HA0JII0ICHUS] TPOU3BOIMIINCH HEMPABUIIBHO.
Huzkuii VYyamuiics COBCeM He BBITIOJTHIII JIJA00PATOPHYIO padoTy.
(orMeTka «1»)

0a30BOro

OrneHka MpoeKTHON paboThI

pa3pabaTbIBatOTCs ¢ YUETOM Iiesiel U 331a4 MPOEKTHOM JesTeIbHOCTH. NHANBUAYaIbHBIN MPOEKT LENeCO00pa3HO OLIEHUBATh 110 CIEAYIOIUM KPUTEPUSIM:

1. CnocoGHOCTh K caMOCTOSITEIbHOMY PUOOPETEHUIO 3HAHUN M PELLICHHIO MTPOOJIeM, MPOSBIIAIOIIAsACS B YMEHUN IOCTaBUTh PoOIeMy U BHIOpaTh
aJIeKBaTHBIE CIIOCOOBI €€ pelIeHts, BKIIIoYasi HOUCK U 00paboTKy HH(opMalyu, (OpMyIUPOBKY BBIBOJOB U/MIIM 0OOCHOBAHUE U pealIn3alllio/anpooalnio
IPUHATOTO PELIeHUs], 000CHOBAaHHUE U CO3JIaHHE MOJIENH, IPOTHO3a, MOJEIIH, MaKeTa, 00bEKTa, TBOPUECKOTO PelIeHNs U T. M. JJaHHbII KpuTepuil B ieIom
BKJIIOUYAET OLEHKY CPOPMHUPOBAHHOCTH MTO3HABATENbHBIX YUEOHBIX JEHCTBUI.

2. ChopMHUPOBaHHOCTb NPEAMETHBIX 3HAHUN U CIIOCOOOB JIEHCTBUM, MPOSIBISIONIMXCS B YMEHUHU PACKPHITh COJlepKaHHe paboThl, TPaMOTHO M 0OOCHOBAaHHO B
COOTBETCTBHUU C pacCMaTPUBACMON MPOOIEMOI/TEMOM UCITOIH30BATh UMEIOIIHUECS 3HAHUS U CITOCOOBI IEUCTBHIA.

3. CchopMupOBaHHOCTH PETYISATUBHBIX JCHCTBUH, MPOSBISIOMIMXCA B YMEHUH CAMOCTOATENBHO MJIAHUPOBATh U YIIPABIISATH CBOEH 1M03HABATEIbLHON
JEeSITeIbBHOCTHIO BO BPEMEHH, UCII0JIb30BaTh PECYPCHBIE BO3MOKHOCTH ISl JOCTHKEHUS 11eJIeH, OCYIECTBIISITh BHIOOP KOHCTPYKTUBHBIX CTPATETUil B TPYIHBIX
CUTYalHsX.

4. CpopMHupOBaHHOCTH KOMMYHHUKATUBHBIX JIEHCTBUH, MMPOSBISIONINXCS B YMEHUH SICHO U3JIOKUTHh U O(DOPMHUTH BBITIOJTHEHHYIO PadOTYy, MPEICTaBUTh €€
pe3yibTaThl, apr'yMEHTHPOBAHO OTBETUTH HA BOIIPOCHI.

[Tpu 5TOM B COOTBETCTBUU C MPUHATON CHUCTEMON OLIEHKH 11eJ1eCO00pa3HO BBIJIEISTH 1Ba YPOBHS CPOPMUPOBAHHOCTH HABBIKOB ITPOEKTHOM J1€ATEIbHOCTH:
0a306blii N nogvluienHbl. I TaBHOE OTINYKE BBIJICICHHBIX YPOBHEH COCTOUT B CTEEHH CaMOCTOSATEIbHOCTU 00YYaOIIErocst B X0/I€ BBITIOJIHEHUS MPOEKTa,
IIO9TOMY BBISIBJIEHUE U (PUKCALMSI B XOZ€ 3aLIUTHI TOTO, YTO YUEHUK CIIOCOOEH BBIMOJIHATH CAMOCTOSATENBHO, @ YTO — TOJIBKO C TOMOILBIO PYKOBOJUTENS
IIPOEKTA, SIBJISIOTCS OCHOBHOM 3a71a4€ii OLIEHOYHOU AeATEIbHOCTH.

Pe3ynbpTaThl BEIIOIHEHHOTO IPOEKTa MOTYT OBITh OMMCAaHbl HA OCHOBE MHTErPaJIbHOrO (YPOBHEBOIO) MOAX0/1a MJIM HA OCHOBE AaHAJIMTHUYECKOTO MOAX0/a.




HpI/I urmeezpaitbHom onucanuu pe3yjbTaTOB BbIIIOJIHCHUA ITPOCKTA BBIBOJ 00 YPOBHE C(bOpMI/IpOBaHHOCTI/I HaBBIKOB HpOGKTHOﬁ JACATCIIBHOCTHU ACJIaCTCA Ha

OCHOBE€ OLICHKH BCeH COBOKYITHOCTH OCHOBHBIX 3JIEMCHTOB IIPOCKTA (HpOIIYKTa 1 OSCHUTEIIbHON 3aIlMCKH, OT3bIBA, Hpe3eHTaHI/II/I) 10 KaXXKJI0MY U3 LIeTpréX
Ha3BAHHBIX BbIIC KPUTCPUCB.
OTMeTKa 3a BEITIOJIHEHHE IIPOCKTAa BBICTABJIACTCA B rpacby «HpOCKTHaﬂ ACATCIBHOCTE» B KIIACCHOM JKYpHaJic.

Pe3yJILTaTLI BBITIOJTHCHUA HHANBUAYAJIbHOT'O ITPOCKTA MOT'YT paCCMAaTpHUBATHCA KaK JOIMOJIHUTCIBbHOC OCHOBAHUEC ITPU 3a4YMCJIICHHUU BBIITYCKHUKA

00111€00pa30BaTEILHOrO YUpEKACHUS Ha N30paHHOE UM HalpaBJeHHUEe IPO(PUILHOIO 00pa30BaHMUsL.
[Tpu HE06XOAUMOCTH HCIIONBF30BAHHS AHATMTHYECKOTO MOIX0/1a K OTIMCAHHIO PE3YIbTATOB BBOIATCS KOJIMYECTBEHHBIE IIOKA3ATENN, XapaKTePU3YIOIIHe
HOJIHOTY IPOSIBJIIEHUS] HABBIKOB ITPOEKTHOMN AeATebHOCTU. [Ipu 3TOM MakcuMaibHast OIleHKa 10 KaXK10My KPUTEPUIO He I0JIKHA IpeBbIaTh 3 Oamios. [lpu
TaKOM IOJIX0/I€ JOCTIKEHHE 0a30BOTr0 YPOBHS (OTMETKA «yIOBJIIETBOPUTEIHHO») COOTBETCTBYET MOIY4YEHUIO 4 IEPBUYHBIX 0aIOB (110 OTHOMY 0asuty 3a
KaX/Ibli U3 4eTBIPEX KPUTEPUEB), a JOCTHIKEHHE MOBBILIEHHBIX YPOBHEH COOTBETCTBYET MOIYUYEHUIO 7—9 MEepBUUHBIX 0asIoB (OTMETKA «XOPOIIo») nin 10—
12 nepBUYHBIX OAJIOB (OTMETKA «OTIIUYHOY).

[Ipunoxenune 2
KanennapHo-temaTndeckoe njiaHupoBanue usydeHus Gusuku no yueoOuuky A. B. Ilepbimkun
«Pusuka. 8 krace»

70 uacoe (2 uaca ¢ nedeio)

Ypok |Tema enu nzyyenus temel | ara OcHoBHble OHATHS | MexnpeamerHsl | O6opynoBaHue

€ CBsI3U
[Inan |®Pakr
TenoBble sABIeHUA — 25 4acoB.

1/1 TennoBoe paBHOBECHE. Beectn nounsarue 07.09 TennoBoe ABUKEHHUE, | XUMUS, Ouosorus | Monenb § 1, oTBeTUTH
Temmneparypa. CBs3b TEIJIOBOTO ABM)KEHHUS TeMIepaTypa TEIIOBOTO Ha BOIIPOCHI
Temrneparypbl co ckopoctbio | IIpogomkute JIBUKECHUS nocJe naparpa-
Xa0THUYECKOTO JIBUKEHUS ¢dbopmupoBaHue y Y4aCTHULL da.

YacTHL. y4daluxcsi 3HaHUi 00
SHEPrUU
212 BuyTpennss sneprus [IpogomxuTh 08.09 BuyTpennss sHeprust | xumusi, 6uosnorus | [IpeobpazoBanue |§2.
¢dbopmupoBaHue y SHEPrUuu
yJaIuxcs 3HaHUH 00
SHEPrUU
3/3 PaboTa u Teruionepemaya Kaxk N3yunTh criocoOb1 14.09 Tennonepenava u xumus, ouonorus | Usmenenue §3, 3amanme 1,




CHOCOOBI U3MEHEHHUS M3MEHEHHS pabota. Buytpennss BHYTPEHHEH
BHYTPEHHEH 3HEpruu Tea. BHYTpPEHHEH 3HEpPruu SHEprus SHEepPIruu npu
TeJla, UCTIOIb3YS COBEPILICHUH
SHEepPreTU4ecKui paboThI U
MOJIXO/ K U3YUEHUIO TETIonepeaue
SBJICHUU U
MHUKPOCTPYKTYpPHBIE
IIPEJCTABIICHHUS.
4/4 Bupns! Tenonepenauu: Bsectu nonsitue 15.09 Tennonposoanocts | buosnorus, Jemonctpauus | §4, ynp.1
TennonpoBoIHOCT TEIUIONPOBOAHOCTH TEXHOJIOTUS TEIJIONPOBOIHOC
Kak croco0a TH Pa3JINYHBIX
TEeIUIOoNepe1auH. BEILIECTB
N3yunts npumepsl
IIPAKTUYECKOTO
IPUMEHEHHS
5/5 Bupl Teronepenaun Beectu nmoustue 21.09 KonBexkmus Bbuomorus, Kouseknus B §5, ymp.2
KOHBEKIIHS KOHBEKIMH Kak TEXHOJIOTHS, KHUJIKOCTSX H
crnocoba reorpagus razax
TEeIUIOTIepEIauH.
N3yuuTh npuMepsl
MPAKTUIECKOTO
IPUMEHEHHMSI
6/6 Bune! Tennonepenaun: Bgectu nonsitue 22.09 Nznyuenue buonorus, Temnonepenaua | §6, ynp.3
Wznyuyenue U3IY4YEeHUsl Kak TEXHOJIOT S, nyTéM
crioco0a I'eorpadus U3ITY49CHUS
TEeIUIoNepe1auH.
N3yunTh npumMepsl
MPAKTUYECKOTO
MIPUMEHEHHSI
717 OCO0GEeHHOCTH PAa3TUYHBIX O6006uwmTh N3yueHusit |28.09 CrniocoOsl buonorus, §1 Ha ctp. 178
CTIIOCOOOB TETUTOTIEPEIAYH. MaTepHan TETUToTIepeIaun TEXHOJIOTHS y4eOHUKA.
[Tpumeps! Terionepeaayu B I'eorpadus
PUPOJIC U TEXHHUKE
8/8 KonunuecTBo TemaoThI. BBectu nonstue 29.09 KonuuecTtBo Xumus Tepmomerp, §8 JIP
Ennnunps! konudecTsa KOJINYECTBO TEILUIOTHI U TEIUIOThI CTakaH ¢ BoJoi | «Hccrnedosanue

TCIIJIOTHI.

€0 3aBUCHUMOCTH OT
n3MeHenus {, m, poxa

U3BMEHEHUS CO
6pDEMEHEM




BEIIIECTBA memnepamypul
ocmuleaioueti
80001
9/9 VY nenpHas TEIIOEMKOCTD Brectu nonsitue 05.10 KonunyectBo Xumust CpaBHeHHE §9, ymip.4(1),
yJenbHas TEIUIOTHI yJIeIbHBIX
TEIUIOEMKOCTD TEIJI0EMKOCTEN
pa3IMYHBIX
BEIICCTB
10/10 |Pacuér xomudecTBa TeIioThl, |BbiBecTu dopmyny mist |06.10 KonuuectBo Maremaruka O6opynoBanue |§10, yrp.4 (2,3)
HEOOXOUMOTO IS pacuera KoJIn4ecTBa TEIIOTHI TUTst 71/p.
HarpeBaHus TeJa WiH TEIUIOTHI,
BBIJICTISIEMOTO UM TIPH HE00XOIUMOTO ISt
oxnaxaeHun. Jlaboparopuas |HarpeBaHus BOJbI
padora Nel «Cpaenenue
KoJ1luuecme meniomul npu
menjiooomene».
11/11 |JIaGopatopHasi paGoTa Ne2 Pa3BuTHe HaBBIKOB 12.10 VnenbHas TEXHOJIOTHUS Ob6opynoBanue |§10,
«H3mepenue yoenvnoi paboTsl ¢ mpubopamu TEIII0EMKOCTh TSt T1/p.
mennoémkocmu meépoozo
mena»
12/12 |Dueprus TorumBa. YaeneHas | BwiBectu dpopmyny mst [13.10 OHeprus TOIINBA, Martemaruka §11. ymp.5 (2-
TEIJIOTa CrOPaHUs pacuera KoJn4ecTBa yJllenbHas TemoTa 3),
TEIUIOTHI, CropaHus JI. Ne1050*
BBIJICIISTFOIIETOCS TTPH [838*]
CTOpaHHH TOTIJIMBA
13/13 |3akon coxpanenus sHepruu B |Omnpenencnue 3akona |19.10 3aKOH COXpaHEHUs §12, ymp.6(1,
TETUTOBBIX MTpOIeccax COXpaHEeHHSI SHEPTUU SHEPTHU 2),
KaK
(GbyH1aMEHTaIbHOT O
3aKOHa MPHUPOJIbI
14/14 |KoutpoabHas padora Nel mo |IIpoBepka ycBoeHHs 20.10 Kon-Bo TemioTsl Maremaruka [ToBTOpEHUE
Teme «Tennogvle asnenuny M3Y4EHHOTO
MaTtepuana
15/15 |IlnaBneHHe U OTBEpACBAHKE [ToBTOpUTH 26.10 [TnaBnenue Maremaruka SBnenue §13-15, ynp.8,
KpPUCTANTMYECKUX Tel. I'paduk |arperaTHble COCTOSHHS OTBEp/ICBaHHE, IUIaBJICHUS U
TUTABJICHUS U OTBEP/ACBAHMS. BeuiectBa. 3yuurtsb TeMIeparypa KpUCTAIITN3ALUU
MEXaHHU3M TIABJICHHS TUTaBJICHUS




Y OTBEpCBaHUS.
OOBsCHUTD TpaduK

TUTABIICHHS
16/16 |YnpenbHas TeruioTa miaBieHus | BeiBectu dopmyny mias | 27.10 y/ieJibHasl TeIioTa Maremaruka §16.ynp. 9(1-3).
pacuera KoJIn4ecTBa TUTaBJICHUS
TETIOTHI,
HE00XO0IUMOTO ISt
TUTABJICHHS BEIIECTBA

17/17 |Pemienue 3amad. Pa3ButHe HaBBIKOB 09.11 KomnyectBo Maremaruka §3, cTp. 183,
KparkoBpemenHas peleHus 3a1ad, TEIUIOTHI, yIeIbHas
KOHTPOJIbHas1 paboTa Ne2 mo |IpoBEpKa yCBOCHHUSA TEIIOTA TUIaBJICHUS
Teme «Hazpeeanue u Marepuasa
naeneHue KpUCmauiiudecKux
meny.

18/18 |Hcmapenue. Konaencarusi. N3yuuts siBneHue 10.11 Ucnapenue ['eorpadus, SBnenue §18,ymp. 10(1-
[ornomenue sHeprun Npu UCTIApCHUS ouonorus UCTIAPCHHUS 3)
UCTIAPEHUH KUJKOCTU U
BBIJICJICHUE €€ IIPU
KOHJICHCAIIUU Tapa.

19/19 |Kumnenwue. Y aenbHas terora | BwiBectu dpopmyny ans | 16.11 yZenabHas TemioTa Martemaruka [Ipouecc §18, 20
napooOpa3zoBaHUs U pacuera KoJn4ecTBa napooOpazoBaHUs KUTICHUSL.

KOHJICHCAIIU! TEIUIOTHI, [TocrostHCTBO
HE00X0AUMOTO TeMIIepaTyphl
BOJIBI TIPH
KUTICHUH

20/20 |Pemenue 3amau PasBuTre HaBBIKOB 17.11 Terutora Maremaruka §16

peleHus 3a1a4 napooOpazoBaHUs

21/21 |Bnaxunocth Bo3ayxa. CriocoOsl | BBectn monsitue- 23.11 Brnaxxnocts Bo3nyxa, |['eorpadus, N3mepenune §19
OTIpeNIeIICHUS BIAXXHOCTH BJI&KHOCTB BO3/IyXa H napIuairbHOe TEXHOJIOTHS, BIIOKHOCTH
BO3/1yXa €ro NpuMeHeHHe JTaBJICHUE, MaTeMaTHKa BO3/yXa B
JlaGopaTopHbIil ONBIT U3YYUTb IPUOOPHI IICUXPOMETP KaOuHeTe
«M3MepeHune BIaXXHOCTH U3MepSIIoIne HICUXPOMETPOM
BO3IyXa» BJIQ)KHOCTh BO3AyXa

22/22 |IlpeoOpa3oBaHHEe SHEPTHH B W3yuuts ycTpoiicTBO 2411 JABC TexHonorus JlaGopatopubrii | §21-22




TEIUIOBBIX MaIlIMHAX.
JIBurarenb BHyTPEHHETO
CropaHus

JABC u ero
IIPUMEHEHHE.
PaccmotpeTs BOonpockl
3aLIUThI 3KOJIOTUU

OIIBIT
«HCCIIEJ0OBaHUE
3aBUCUMOCTH
JlaBJICHUs ra3a
OT TEMIIEPATYPbI
IIPU [IOCTOSSHHOM

JABIICHUM»YCTPO
HCTB
YETBIPEXTAKTHOT
0 JIBUTaTels
BHYTPEHHETO
CrOpaHust
23/23 |Ilapoas Typouna. KI1/] Wzyuuts ycrpoiicteo n | 30.11 KIIJ] TentoBoro Texnonorus YcTrpoicTBo §23-24, Bompoc
TEIIOBOIO JABUraTes IPUHLUIN JecTBUS JIBUTaTEIs napoBoi 3-4, c.57
DKOJOTUYECKHEe MPOOIEMbI TypOunsl. Bectun TypOUHBI
KCIIOJIb30BAHUS TEIJIOBBIX nonsitre KI1JT
B — TEIUIOBOTO JBUTATEIIS
24/24 | PemieHue 3a1ad4 1o TemMe Pa3BuTHe HaBbIKOB 01.12 Oueprus, KI1/] Martemaruka MapoH(TecTbl)
«H3menenue acpecammnbix co- | pelIeHUs 3a1a4
CMOSIHULL BeWecmeay.
IToaroroBka Kk KOHTPOJIBHOMN
pabore
25/25 |KouTtpoJabnas padora Ne 3 IIPOBEPKA YCBOEHUS 07.12 Kon-Bo TemnoTsl, Maremaruka
no teme «M3menenue MaTepuaina SHEPTHUs, [ToBTOpenune
azpezamuuix COCMOAHUN KIIJ CTPOEHUS
seujecmear BEIIECTBA
JleKTpHYeCKHe sIBJIEHUs — 27 4acoB
26/1 | DnexTpu3ays TN Mpu Bectu nonsaTus 08.12 OnexTpuzanus Maremaruka, Onextpuzamus | §25-26
COITPUKOCHOBEHUH. AJIEKTPOCTATHKH, 1. JIBa pona XUMHS, TeN. 3aKoH
BsaumoneiictBue 3apsa0B. /[Ba |060cHOBATH 3aps/i0B TEXHOJIOTUS COXpaHEHUS
pona 3apsiioB. JlabopaTOopHBIN | TUCKPETHOCTH 3apsga
onbIT «Habmonenue AJIEKTPHUUECKOTO
JIEKTPUUECKOTO 3apsza
B3aUMOJICUCTBUS TEN
»
27/2  |3akoH coxpaHeHHs Iloka3arp, Kak Ha 14.12 ITpoBogHMKYN 1 Martemaruka, YcTpolicTBO U §27




NIEKTPUYECKOTO 3apsijia.

Qnekrpockori. [I[poBoHUKY U

JAUDJICKTPUKU
,IIOJIYITPOBOJJHHUKH.

OCHOBE 3HaHHH 00
3JIEKTPOHE U CTPOCHUH
ATOMHOTO SIpa MOYKHO
OOBSACHUTH
INMEKTPUUICCKUE
SIBJICHHS

HETMPOBOJIHUKHU
AIEKTPUICCTBA

XHMHS,
TEXHOJIOTHS

JICUCTBUE
3JIEKTPOCKOI
[IpoBoHMKY 1
JIADTICKTPUKH

28/3

DIIEKTPUUYECKOE TT0JIE

JleficTBHE 2IIEKTPUIECKOTO

TIOJISl HA DJICKTPUYECCKHE
3apsiIbl.

Beectn moustue 2.
noJisgt. OOBICHUTH
CBOMCTBA 3J1. TOJIA.
mokasaTh, 4YTO Ha
OCHOBC 3HaHMI 00
3JIEKTPOHE U CTPOCHUU
aTOMHOTO SIAPAa MOXKHO
OOBSACHUTH
AIEKTPUUYECKHUE
SIBJICHMS.

15.12

DJIEKTPUUECKOE T0JIE

Marematuka,
XHMHS,
TEXHOJIOTHS

DneKTpu3anus
4yepe3 BIUSHUE

§28

29/4

,Z[CJII/IMOCTI) QJICKTPHUYICCKOIro
3apsaa. CTpOCHI/Ie aTOMOB

OOBACHUTL CBOMCTBA
9]1. TIOJIA. TIOKAa3aTh,
YTO Ha OCHOBE 3HAHUH
00 2IIeKTpOHE U
CTPOEHUU ATOMHOTO
S7Ipa MOKHO
O0O0BSICHUTD
AIEKTPUUECKUE
SIBJICHUS.

21.12

CtpoeHue aToMOB

Maremaruka,
XHMHS,
TEXHOJIOTHS

ITepenoc 3apsina
C OJIHOTO Teja Ha

Apyroe

§29-30, ynp.11

30/5

OO0BscHEHHE HIEKTPUUECKIX

SIBJICHUU

000CHOBATh
JTMUCKPETHOCTh
AJIEKTPHUUECKOTO
3apsiia u
CYIIIECTBOBAHUE
AJIEKTPOHA, HAIMYHE B
aToMe sapa u
AJIEKTPOHHOU
000JI0YKH; TIOKA3aTh,
YTO Ha OCHOBE 3HAHUU
00 3JIeKTpOHE U
CTPOCHHH aTOMHOTO

22.12

QJICKTPHUYCCKUC
SABJICHUSA

Martematuka,
XHMUS,
TEXHOJIOTUS

AJTFOMUHUBEBIE
T'vnp36l

§31, ynp.12




sJIpa MOKHO
OOBSACHUTH
INEKTPUUICCKUE
sBJICHUs. PaccMoTpeTh
MIPUPOY 3J1. TOKA

31/6 [ToCTOSIHHBIN TEKTPUUCCKUN Paccmotpets npupony | 28.12 DNeKTpUYeCKUii TOK. | MaTemaTuka, Buapr §32
TOK. VICTOYHHMKH MTOCTOSIHHOTO | 3JI. TOKA, NPOBEpKa HcTounuku XUMHUS, HUCTOYHUKOB
Toka. KparkoBpemeHnHas YCBOCHHMSI MaTepHasa AIIEKTPUYECKOTO TEXHOJIOTHUS TOKa
KOHTpOJIbHasA padora Ned o TOKA.

TeMe «Inekmpuzayusn mei.
Cmpoenue amomosy.

3217 DJeKTpuyecKas Lenb 1 e€ N3yunTh OCHOBHBIE 29.12 Dnektpuyeckas Lenb | MatemaTuka, CocraBnenue §33, ymp.13(1)
COCTaBHBIE YACTH. COCTABJISIOIIHE XUMHSA, JNEKTPHUUECKON
JlabopaTopHBIil ONBIT JL.LENHU TEXHOJIOTHS enu
«M3roroBnenne
raJIbBAHUYECKOTO DJIEMEHTA

33/8 |Hocwurenu 371€KTpHYECKUX Beectu nonstus 11.01 Onextpuueckuil Tok. |Maremaruka, HeiictBus Toka. | §34-36
3aps0B B METaJNIaX U ANEKTPOCTATUKH, JeiictBus XUMHUS,

MIOJTYTIPOBOTHUKAX 000CHOBATH AIIEKTPHUYECKOTO TEXHOJIOTHUS
,2JIEKTPOJIUTAX U Ta3ax JMCKPETHOCTb TOKA.
[omyrpoBOTHUKOBBIE AIIEKTPHYECKOTO
npuOOpBHI. 3apsiaa u
CYIIECTBOBAHHE

3JIEKTPOHA, HAJTMYHUE B
aToMe sijipa u
JJIEKTPOHHOU
000JIOUKH; ITOKA3aTh
,UTO Ha OCHOBE 3HaHUI
00 3JIeKTpOHE U
CTPOEHUH ATOMHOT'O
siIpa MOXKHO
OOBSICHUTH
ANEKTPUYECKUE
siBieHust PaccMoTperhb
npuponay . Toka u
KOJINYECTBEHHBIE
3aKOHOMEPHOCTH




,CBSI3BIBAIOIIIC
OCHOBHBIC BEJIMYHHBI.

34/9 | Cwuuna toka. EnuHHIBI CHITBI Bgectu nmonsitue cuner | 12.01 Cuna Toka Maremaruka, N3mepenue §37, ynp.14 (1-
TOKA. TOKa TEXHOJIOTHUS CHWJIBI TOKA 2)

35/10 |Ammepmerp. U3mepenue cuibl | Pa3BuTHE HaBBIKOB 18.01 amIepMeTp Maremaruka, Ob6opynoBanue | §38, ynp.15
tToka. Jlaboparopuast pa6ora |paboThI ¢ IpuOOpaMu XUMUS, TUTSL J1/.

Ne3 «Céoopxa rnekmpuueckoii TEXHOJIOTHS
Uenu u uzmepenue cuibl moxa
8 €€ Pa3IUYHBIX YUACHIKAX).

36/11 |Hampspkenue. EnuHuibn 19.01 D51, HanpsHKEHUE Maremaruka, Nsmepenne §39, ymp.16(1).
HanpspKeHus. BoibTMerp. XUMHUS, HaAPSDKCHUS [ToaroroBuTHCS
W3mepenne HarpsiKeHUsI TEXHOJIOTHS BOJILTMETPOM K J1/p. (cTp.
JlabopaTopnas padora Ne4 172).
«H3mepenue nanpaxcenusn na
PA3IUYHBIX YUACMKAX
INNEeKMPU1eCcKoil yenu

37/12 | Dnekrpuyeckoe Pa3BuTHe HaBBIKOB 25.01 O Martemaruka Ob6opynoBanue | §43, ynp.18 (1-
COTPOTUBIIEHUE TIPOBOHUKOB. |paboOTHI ¢ prbopaMu COTPOTHBIICHUE XUMHUS, TSt T1/p. 2)

EvHHIBI COTTPOTUBIICHMSL. TEXHOJIOTHS

38/13 | 3aBHCHMOCTH CHIIBI TOKA OT Paccmotpets 26.01 3akoH Oma Maremaruka CoOopka sn.uens | §42,44, ynp.19
HaATPSDKCHUS. KOJINYE€CTBEHHBIE (2,4)
3akon OMa AJis yyacTKa [enH. |3aKOHOMEPHOCTHU
JIaGopaTOpHBIii OTBIT ,CBSI3BIBAIOIIIHC
«HccnenoBanne 3aBUCUMOCTH | OCHOBHBIE BETHUUHBI
CHUJIbI TOKA B DJIEKTPUUYECKOU
IIENH OT HAMPSHKEHUS ITPU
MOCTOSTHHOM COTIPOTHBIICHUN

39/14 | Pacuért conmpoTHBICHUS KOJINYECTBEHHLIE 01.02 V nennHOE Maremartuka, N3yuenue §45,46,
MPOBOJHUKOB. Y I€TBHOE 3aKOHOMEPHOCTH, COINPOTHUBIICHUE XHAMUS, 3aBUCHMOCTH yrp.20 (1-2, 6)
COTIPOTUBIICHUE. CBSI3BIBAIOIINE TEXHOJIOTHUS COTIPOTUBIICHUS

JlaGopaTopHBIii OTIBIT
«HccnenoBanue 3aBUCUMOCTH
ANEKTPUIECKOTO
COIIPOTUBJICHUS ITPOBOJHUKA
OT €r0 JUTHHBI, TUTOTIA/IN
MOTIEPEYHOTO CECUCHUS U

OCHOBHBIC BECJIIMYNHBI

MMPOBOJIHUKA OT
IUTAHBI
MIPOBOJTHUKA,
TUIOLIA N
MOTIEPEYHOTO
CCUCHUS,




Mmarepuaia. Y aeiabHoe Marepuaa.
COIIPOTHBIICHUE TTPOBOJTHUK»» VY nenpHOE
COIIPOTHBIICHUE

40/15 |Peocrarsl. JIaGopaTopHas Pa3BuTHe HaBBIKOB 02.02 Peocrar Maremaruka, Peocrar. §47, ynp.21(1-
paoora Ne5 «Hccnedosanue | paboThl ¢ mpubOpamMu XUMHUS, Maraszun 3),
3a6UCUMOCIU CUIbL MOKA OM TEXHOJIOTHUS conpotusienuii |20 (3).
ConpomueaeHus npu O6opynoBanue
HOCMOAHHOM HANPANCEHU). ULt J1/p.

41/16 |JlaGopaTopuas pagora Ne6 PasBuTne HaBBIKOB 08.02 COIIPOTHUBIICHUE MaremaTuka, Ob6opynoBanue | §47
«Onpeodenenue peleHus 3a1a4 XUMHS, st J1/p.
conpomuenenus TEXHOJIOTHUS
NPOGOOHUKA RPU NOMOWU
amnepmempa u
6o1bmmempay. Penienne
3aad.

42/17 |IlocnemoBaTenbHOE Paccmotpets 09.02 MTOCJIEI0BATEILHOE Maremaruka N3mepenue §48, ymp.22 (1)
COCMHEHUE MPOBOTHUKOB MOCTIeIOBATEIbHOE COCIIMHEHNE CHJIBI TOKA B :
JIaGopaTOpHBIii ONBIT COeIMHEHHE IIPOBOJTHUKOB Pa3INYHbIX
«U3ydenune MIPOBOJTHUKOB U €TO ydJacTKax
M0CJIEI0BATEIBHOTO IpUMEHEHHE HEpa3BETBIEHHO
COCIMHEHUS TIPOBOIHUKOB) il menm

43/18 |TlapamienbHOE COSTMHEHHE Paccmotpets 15.02 NapajuIeIbHOE Maremaruka N3mepenune §49, ynp.23 (2-
IPOBOTHHUKOB. JIabOpaTopHBI | TapalsienbHOE COCIIMHEHNE CHJTBI TOKA B 3,5)
onbIT «M3ydueHune COeIMHEHUE IIPOBOJTHUKOB Pa3INYHbIX
napajieIbHOTO COCIMHEHUS MIPOBOJTHUKOB U €T0 ydJacTKax
IIPOBOJTHUKOBY pUMEHEHHE pa3BeTBIEHHON

HETH

44/19 |Pemenue 3anau (Ha 3akoH OMa | Pa3BuTHE HABBIKOB 16.02 3akon Oma Maremaruka yrp.21(4).
JUTSL y4acTKa [EeNH, OCIeI0Ba- | pelIeHns 3a1ad
TEJILHOE U MapauieIbHOe
COEJIMHEHUE MPOBOJIHUKOB).

45/20 |Pabota snekTpuueckoro Toka. | Paccmorpers mpupoay | 22.02 Pabora Toka Maremaruka Omnpenencaue §50, ymip.24 (1-
KparkoBpemennas On. Toka n paboThI TOKa 2)

KOHTPOJIbHasi padora NeS mo
Teme «IieKmpuyecKuii mox.
Coedunenue npoeoOHUKOB).

KOJINYECTBEHHbBIE
3aKOHOMEPHOCTH
,CBS3BIBAIOIIINE
OCHOBHBIE BEJTMYHHBI




YCBOCHHSI MaTepualia
46/21 |MOIIHOCTD DIIEKTPHYECKOTO 27.02 MomHOCTS, Maremaruka Onpenenenue §51, ynp.25
TOKa BBIJICTISIONIASCS B morHocTH Toka |(1,4)
MIPOBOJTHUKE C TOKOM
TOKa
47/22 |JlaboparopHas pabota Pa3BuTHe HaBBIKOB 01.03 PaboTa u momHocTh | Maremaruka, O6opynoBanue |IloBT. paboTy
«H3mepenue mowpocmu u paboTsl ¢ mpubopaMu TOKa XUMHSA, s J1/p. TOKa
pabomvl moxa 6 TEXHOJIOTHUS
INEKMPUYECKOU IAMNe»
48/23 | 3akou Jxoyist — JleHna. Paccmotpets npupony | 02.03 Tennora, Maremaruka, HarpeBanue §53, ymp.27
On. Toka u BBIJICIISIONIASICS B XUMHSA, IPOBOTHUKOB (1,4)
KOJINYECTBEHHbBIC MIPOBOJTHUKE C TOKOM | TE€XHOJIOTHUS ANEKTPHUUCCKUM
3aKOHOMEPHOCTH TOKa TOKOM.
,CBSI3BIBAIOIIIHE
OCHOBHEBIE BEJIMUMHBI,
03HaKOMHTb C
MIPUMCHCHHEM
JI.OHEPTUU
49/24 |Jlamna HAKAJIMBAHUA. 03HAKOMMUTH C 06.03 DI1.TOK MaremaTuka, Jlammna §543ananue 8*.
DJeKTpudecKue IIPUMEHEHHEM XUMHUS, HaKaJIMBaHUSI.
HarpeBaTebHbIE TPUOOPHI AIL.IHEPTUN TEXHOJIOTHUS DJeKTpuIecKre
HarpeBaTelIbHbIE
nprOOpbI
50/25 |KopoTkoe 3aMbIKaHHE. , 03HAKOMHTB C 15.03 Kopotkoe Maremaruka, [TnaBkue §55
[Ipenoxpanutenu SIBJICHUEM KOPOTKOI'O 3aMbIKaHUE. XUMHUS, peIoXpaHUTENU
3aMBIKaHHS, TEXHOJIOTHS
MIPUMECHCHHEM
3JI.OHEPTUU
51/26 |IloBTOpeHue MaTepuana TeMbI 16.03 DNeKTpUUECKHe Maremaruka, [ToaroroBka k
«ONEKTPUYECKUE SIBIICHUS SIBJICHUS XUMUS, K/p
TEXHOJIOTUSI
52/27 |KoutpoabHas padora Ne6 MIPOBEPKA YCBOCHHUSI 22.03 DIIeKTpUUIECKHE Maremaruka IToBT.
1o TeMe «IeKmpuueckue MaTepuana SIBIICHUS NENCTBHS TOKa
AGIEHUA)
DJIeKTPOMAarHUTHbIE SIBJICHUS — 7 YacoB.
53/1 | Ommit Dpcrena. MarnuTHOe | [okasats cBs3b [ 23.03 | MaruauTHOE 1oie. Maremaruka, |Oneir Dperena [ §56-57




T0JIE TOKA. MaruuTHbie MArHUTHBIX SIBJIEHUU C MaruutHoe noJse TEXHOJIOTHUS, MaruauTHO€ nosie
JUHUH ANEKTPUYECKUMU MPSIMOTO TOKA. UCTOPHS TOKa
SIBIICHUSIMU MarHuTHbIC TUHUH
54/2 DJIeKTPOMarHur. Pa3BuTHe HaBBIKOB 05.04 TEXHOJIOTHS, Ob6opynoBanne |§58, ynp.28 (1-
B3aumopneiicTBie MarHuToB . | pabOThI, O3HAKOMHTD C s J1/p. 3)
JlaGopaTtopHnas pabota OJIHMM M3 HamboJee
«Hccneoosanue aenenus BKHBIX HAIPABICHUIA
HaAMASHUYUBAHUSL JiceTle3a ). pUMeHeHUsI PU3UKHU B
Jlabopamopnulii onvim TEXHUKE—
«Hccnedosanue macnumuo2o | UCIOIb30BAHHEM
nOS NPAMO20 MOKA U AJIEKTPOMAarHuTOB
KAmyWKU ¢ MOKOMY
55/3  |Ilpumenenue o3HaKoMuTh ¢ oqauM | 06.04 AIIEKTPOMAarHuT TEXHOJIOTHS, N3yuenue §58
AIEKTPOMArHuTOB 13 HauboJee BaKHbIX MPUHIINIIA (TIOBTOPUTH),
HaNpaBJICHUN JIEUCTBUSA 3amanue 9 (1-2
MpUMeHEeHUs PU3UKHU B ANEKTPOMAarHuTH
TeXHUKE— oro peie
HCIOJIb30BaHUEM
JJIEKTPOMArHUTOB ;
pa3BUTHEM ITOTO
HaIlpaBJICHUs B HAILIEH
CTpaHe
56/4  |MarauTHOe moje 3emiu Bgectu nonsitue 12.04 [TocTrosiHHBIE TEXHOJIOTHS, N3yuenne §59-60
JlabopaTopHbIE OMBITHI MOCTOSIHHBIM MarHUT MarHHTHI. reorpadus B3aMMOJICHCTBHS
«3yueHne B3auMOAEHCTBUS MaruutHoe nose TMOCTOSTHHBIX
MOCTOSTHHBIX MarHUTOBY MOCTOSIHHBIX MarHuTOB
«M3y4yenune npuHIMIA MarHMuTOB. MarnuTHOe nosue
JNEHCTBUS DIIEKTPOMAarHUTHOTO MarnutHoe nose 3emiu
pene» 3emiu
57/5 JletictBue MarHuTHOTO 10151 Ha |[Toka3arh CBs3H 13.04 DNeKTpUYECKUit TEXHOJIOTHUS, JeticTBue §61
MIPOBOJIHHUK C TOKOM. MarHUTHBIX SIBIICHUH C JIBUTATEITh MarHUTHOTO
DNEKTPOBUTATEb. ANEKTPUYECKUMHU MoJIsl Ha
JlaGopaTopHBI OTIBIT SIBIICHUSIMU, TIPOBOJHUK C

«3yuenue necTBus
MarHuTHOTO ITIOJIST Ha
MIPOBOJHUK C TOKOM»

03HAKOMHTH C OJTHUM
13 HanOoJee BaKHbIX
HallpaBJICHUN
MIPUMEHEHUs PU3UKHU B

TOKOM
YcrpoiicTBo
3JIEKTPOJIBUTATE
st




TEXHUKE—
HCIIOJIb30BaHUEM
3JEKTPOMArHuToOB ,JII.
JBuraremneit
,AHTYKITAOHHBIX
reHepaTopOB TOKa
;PA3BUTHEM JTOTO
HaIpaBJIeHUs B HaIlIEeH
CTpaHe

58/6 JlaboparopHas paboTa Pa3Butue HaBbIKOB 19.04 1.On. nBurarenn TEXHOJIOTHS, Ob6opynoBanne |§56-61
«H3yuenue npunyuna paboTsI ¢ mpubopamMu Uccnenosanue TUTSE T1/P. (TOBTOPUTH)
Oeticmeusl MarHUTHOTO MO
INEKMPOMASHUMHO20 peTiey. MPSIMOTO MPOBOIHUKA
[ToBTOpEHUE TEMBI «INEKTPO- U KaTYUIKU C TOKOM
MarHUTHBIE SBICHUS. 2.UccnenoBanue

SIBIICHUS
HaMarHUYUBaHUS
xKenesa

3.U3yuenue
MPUHIINIA JEHCTBUS
AIIEKTPOMArHUTHOTO
peine

4 Vzyuenust
JEUCTBHUS
MarHuTHOTO TIOJIS Ha
POBOJTHUK C TOKOM

59/7 | VYcrpoiicTBO MIPOBEPKA YCBOCHHUS 20.04 DIEeKTPOU3MEPHUTENh | TEXHOJIOTHS, anekrponsmeput | Tect Mapon
3JIEKTPOU3MEPUTEIBHBIX Marepuaina HbIE IPUOOPBI eJIbHBIE
npubopoB.  KparkoBpemen- prOOpPHI
Hasi KOHTPOJIbHasI padoTa
Ne7 o Teme
«InekmpomazHumnbsle 16-

JIeHUua.
CaetoBble siBjeHns — 11 yacos

60/1 DJIEMEHTHI T€OMETPUICCKON Brectu nonsitue 26.04 1. Hcrounuk Maremaruka Hcrounuk cBera. |§62, yrp.29(1),
onTtuku. McTouHMKY CBeTa. HCTOYHMK CBETA cBETa aCTPOHOMUH, [psimonuueitnoe |3amanue 12* (1-
PacnpocTpanenue cBera. TEXHOJIOTHUS pacnpoctpaHeHu |2)




JlaGopaTopHbIii OTIBIT € cBeTa
«3yueHue siBieHus
pacnpocTpaHeHHs CBETa»

61/2 OTtpakeHue cBeTa. 3aKOHBI N3yunTh 3aK0H 27.04 OTtpakeHne cBeTa Maremaruka 3akoH §63, ynp.30(1-
OTpa’KEHHsI CBETA. OTpa)KCHHS CBETa aCTPOHOMHUS, OTpaKeHUS 3)
JlaGopaTopHBIH OMBIT TEXHOJIOTHS cBera. [Inockoe
«HccnenoBanue 3aBUCUMOCTH [Tnockoe 3epkaio |3epkaio
yria OTpa)KeHus OT yria
naJIeHUs CBETa»

62/3  |Il1ockoe 3epkaio. PaccmotpeTs 03.05 OTtpaxxeHue cBeTa Maremaruka [Tnockoe §64
JlabopaTopHBbIil ONBIT MIPUMEHEHHE 3aKOHA aCTPOHOMHUS, 3epKalo
«M3y4yeHue cBOWCTB OTpaKCHUs CBETa TEXHOJIOTUS N306paxkenue B
M300paXeHHii B MJIOCKOM IJIOCKOM
3epKaie» 3epKae

63/4 |IIpenomiieHue cBeTa. Wzyuuts npenomnenue | 04.05 [Ipenomnenue ceera |Maremaruka 3aKkoH §65, ymp.32(3)
JlaGopaTopHbI#i  OIBIT CBeETa MPEIIOMIIEHUSI
«HccnenoBanue 3aBUCUMOCTH CBeTa
yIJia IPeJIOMIICHHUSI CBETa OT
yria majaeHus»

64/5  |JIunzel. ®okycHoe paccrosuue | [Ipumenenue senenus | 10.05 [Ipenomnienue ceeta |MaTtemaruka JInnzel. Xon §66, yrip.33 (1),
auH3blL. JIabopaTOpHBI ONBIT | IpEeJIOMIICHHE CBETA B aCTPOHOMUS, ay4ei B BOIp.6 Ha C.
«3mepenne poKycHOTro TEXHHUKE TEXHOJIOTHS, coOuparoren 164,
paccTosiHusL coOuparoeit ouosorus JMH3E U
JIMH3bI» paccenBaronien

JMH3€e
65/6  |I'nma3 kak onTuyeckas cuctema. |[locTpouTh 11.05 N300pakeHws, MaremaTmka [Momyuyenne §67, ynp.34 (1),
OnTuueckue mpruOOpPHI. n300pakeHus, JlaBaeMble JTMH30M aCTPOHOMHUS, U300paKeHMs,

JaBaeMble JIMH30H TEXHOJIOTHS JlaBaeMble
JIMH301
[Tpunamn
JEUCTBUS
MPOEKITUOHHOTO
anmapara u
doToamnmapara.

Monens ri1aza




66/7 |JlaGoparopHasi paGora Ne 7 | Pa3BuTHE HaBBIKOB 17.05 N300paxkeHus, aCTPOHOMHUS, Ob6opynoBanune |§62-67,
«llonyuenue uzoopasricenusn paboTsl ¢ mpubopamu JlaBaeMbl€ JTUH301 TEXHOJIOTHS TUTSL J1/. yrp.34(3
npu ROMOWsU JTUH3BL).

67/8 |Kourtpoabnas padora Ne8 mo |I[IpoBepka ycBoeHus 18.05 Csemosvie senienuss | MaremaTtuka
Teme «Ceéemosnle ag1enuny. | MaTepuaina [ToBTOpeHme

68/9 | O6o6menue «CBeTOBBIC Ob6o006menne 24.05 aCTPOHOMUS,

SIBIICHUS» W3Y4EHHOTO TEXHOJIOTHUS
MaTepuaia
69 IToBTOpeHue Kypca 8 kacca 25.05
70 [ToBTOpenue kypca 8 kinacca 31.05




