HosicHuTebHASA 3aNIMCKA.
Hacrosmas pabouast nporpamma pa3pabaTbiBaeTCsi HA OCHOBAHHUH CIEAYIOUINX HOPMAMUBHBIX OOKYMEHMOS.

o @enepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne 273 @3 «3akon 06 oOpazoBanuu B Poccwuiickoil B
Oepepauun» (m.22 ct.2, 9. 1,5 cr. 12, 4. 7 ct. 28, ¢1.30, 1. 5u.3 ct. 47, 1.1 u. 1 cT. 48);

o ®depaepanbHbIN FOCYIapCTBEHHBIA 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO 00111ero oOpazoBanus/ M-
BO oOpa3oBanus u Hayku Poc.®@enepanmu. — M.: IIpocBemenune, 2011.- 48 c.- (CtanaapTbl BTOPOro
MTOKOJICHUS ).

o ®depaepanbHBIM  TOCYAApCTBEHHBIM  OOpa30BaTENbHBIM  CTAaHIAPTOM  HA4YaJIbHOTO  0OIIEero
oOpasoBanus, yTB. mpukazoM MwuHoOpHayku Poccun ot 06.10.2009 Ne 373 ¢ m3aMeHEHHSIMHU OT 26
HOs10pst 2010 1., 22 centsa6ps 2011 r., 18 nexadbps 2012 r. (11.19.5);

e [lpumepHple TporpamMmbl 1Mo y4eOHbIM mnpeameram. ®dusuka. 7 — 9 kmaccel. — 2-¢ u3m.- M.:
[Ipoceemenue, 2010. — 80 c. -. (CtanaapThl BTOPOTroO MOKOJIEHHUS).

e Jlpukaz Ne 253 or 31 mapra 2014 1. OO0 yrBepxacHUU GeaepaTLHOTO IMEepedYHsl y4eOHUKOB,
PEKOMEH/IOBAaHHBIX K  HCIOJB30BAaHHUIO TPU  pealu3alud  HMEIOIUX  T'OCYJapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHEro
o0mero oopa3oBaHusl.

e TpeboBaHMs K OCHAIICHHIO 0OOpa30BATENBHOTO IPOIECCa B COOTBETCTBUU C COJEPKATEIHHBIM
HallOJIHEHUEM  y4eOHBIX  NpEeAMETOB  (elepaibHOr0  KOMIIOHEHTa  T'OCYJapCTBEHHOI'O
o0pa3oBaTenpHOro cTanaapra (npuka3 Munucrepcrsa oopazoBanus v Hayku ot 04.10.2010 Ne 986).

C HOPMaTUBHBIMU IIPABOBBIMH JIOKYMEHTaMU YpOBHS 00pa3oBaTelbHOM opranu3anuu: ycrasoM MAOY

«COMI Nel6y r. AnbMeTbeBcKa; OCHOBHOM 00pa30oBaTeNbHOM MpOrpaMMol Ha4aabHOM CTYIEeHU

o0pa3oBaHMsl, OCHOBHOH; CTyIeHH 00pa3zoBaHust; oOpa3oBarenbHoi mporpamMmoit MAOY «COLI Nel6y

I. AJIbMETbhEBCKA; JIOKaJbHBIMU HOpMAaTUBHBIMU akTaMu MAQOY «COIL Nel6x.

Pabouass mporpamma OCHOBHOrO 00mIero oOpasoBaHusi 1Mo (Qu3WKe s 7 KIAacCcoB pa3paboTaHa Ha
ocHOBe DyHIaMEHTAILHOTO fApa coiepxaHus oOmiero oOpa3oBaHus u TpeOoBaHMIl K pe3ylbTaTam
OCBOGHHUSI  OCHOBHOW  00IIeOOpa3oBaTebHOW  MPOTPaMMBI  OCHOBHOTO  0OIIEro  oOpa3oBaHUS,
npencraBieHHbx B DI'OC O0O0. Cpoku peanuzaiuu 2017-2018 yuebnblit roa

Pabouas [IporpamMmma opueHmuposeara Ha ucnojb3oearnue y’{€6H0‘M€m00u’{€CK020 Komnjiekma.

1. ®wusmka . 8 kiacc.: yueOHuUK ans obmeodpazonar. Yupexaenuit/ H.C.Ilypoimesa., H.E.BaxeeBckas
— M.:Jlpoda, 2013.

2. «CoopHuK 3amay mo Qusuke: 7-9 wi.: k yueOHuky A.B. Ilepwpimkuna «®usuka — 7, 8, 9/
A.B.II€peimkun; coct. I'A. Jlonnosa — 11-e u3z., nepepad u nomn. — M.: U3gaBenscTBO «IK3aMeny,
2014,- 269c.

3. COopHHMK Ka4eCTBEHHBIX 3amau 1o (usuke: mis 7-9 ki obmeodp. Yupexnenuit /A.E.Mapon,
E.A.Mapon.-M.: [Ipocsemenue, 2012;

4. A.E. Mapon, C.B. Ilo3oiickuii «COopHUK BOMpPOCOB M 3adad mo ¢usuke» 7-9 kiacc. YueOHOe
nocobwue. . — M.:JIpoda, 2012.

5. Pa6oune terpaau (8 xi.) H.C.ITypermera., H.E.Baxeesckas — M.: [Ipoda, 2015.

6. MynsTuMeiiauiinoe npuioxenue k yueouuky(7, 8, 9 xin.) H.C.Ilypsiesa., H.E.BaxxeeBckas — M.:
Hpoda, 2013.

7. TlpoBepouHble U KOHTpoOJIbHBIE paOoThl. YueOHoe mocobue. H.C.Ilypeimesa., O.B.JlebeneBa — M.:
Hpoda, 2014.

COI[Cp)KaHI/Ie 06pa30BaHI/IH COOTHCCECHO C qJe,[[epaHBHLIM KOMIIOHCHTOM  T'OCYAAapCTBCHHOTI'O
O6paSOBaTeJ'H)HOFO CcTaHgapTa.

Pabouass mporpamma JeTaqu3upyeT M pacKpbIBaeT COJEpXKaHHE IMPEIMETHBIX TeM 00pa30BaTEIbLHOTO
CTaHJIapTa, ONpeAeNsieT OOIIyI0 CTpaTernio 00y4eHHs, BOCOUTAHUS U Pa3BUTHS y4YaIIUXCS CPEIACTBAMHU
y4eOHOro mpeaMeTa B COOTBETCTBUH C MLENsAMH H3ydyeHHs ¢(usuku. PabGouas mnporpamma maer
pacnpeziesieHne yueOHbIX YacoB 10 pa3jiesiaM Kypca U Mocie10BaTelbHOCTh U3YUEHUS pa3esioB GU3NKI
C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JOIMKH Yy4eOHOro IMmpolecca, BO3PAaCTHBIX
OCOOCHHOCTEH ywalmxcsi, Oompesenser Ha0Op OMNBITOB, JIEMOHCTPUPYEMbBIX Y4YUTEIEeM B KJacce,
1ab0PaTOPHBIX U MPAKTHUECKUX PAa0OT, BHIMOTHIEMBIX YIAITUMUCS.

Hean nzyvyenunst



N3yuenue pu3uKu B OCHOBHOH IIKOJIE HAMPABIIEHO HA TOCTH)KEHUE CIISIYIOIUX LETeH:

® yceoenue 3HaHuii 0 (PYHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX M MPHHLMIAX, JIEKALIMX B OCHOBE
COBPEMEHHOW (PU3NUYECKOW KapTUHBI MHpa; HauOoJiee BaXXHBIX OTKPBITHSIX B 00JacTH (U3HKH,
OKa3aBILUX OMpEENIoNIee BIUsIHUE HA PAa3BUTHE TEXHUKU U TEXHOJOTHH; METOJIaX HayYHOT'O MO3HAHUS
HPUPOJIBL;

® o6nadenue ymeHuAMuU POBOIUTH HAOIIONEHUS, TNIAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI, BBIJIBUTAThH
THIIOTE3bl M CTPOUTh MOJETH, MPHUMEHATh TOJXy4YEeHHbIE 3HAaHUS 1O (GU3UKE I OOBSICHEHUS
pa3sHOOOpa3HbIX (GU3NUECKUX SIBICHUM M CBOMCTB BEILECTB; IPAKTUYECKOIO UCIOIb30BaHUS (PU3NUECKUX
3HaHWi1; OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYUHOW HH(POPMALINH;

® pa3zeumue TO3HABATEIbHBIX WHTEPECOB, UHTEIJIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH B Iporecce
pUOOpETEHNUs 3HAaHUH U YMEHUH 10 (PU3HKE C UCIOJIb30BAaHUEM PAa3JIMYHbIX HCTOYHUKOB MH(MOPMALIUU U
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

® gocnumanue yOSKACHHOCTU B BO3MOXHOCTH [TO3HAHUS 3aKOHOB ITPUPO/JIbl; UCIIOIb30BAHUS JOCTHKEHUN
¢u3ukn Ha O6Jaro pa3BUTHS YEJIOBEYECKON LMBUIM3AINN; HEOOXOJUMOCTH COTPYAHUYECTBA B MpoOIecce
COBMECTHOI'O BBIIIOJHEHHUS 337a4, YBRKUTEJIBHOIO OTHOIIEHUS] K MHEHHUIO ONIIOHEHTA IPU 0OCYXIEHUH
npoOJeM  eCTECTBEHHOHAYYHOTO  COJEp)KaHHs; TOTOBHOCTH K  MOPaJbHO-dTHUECKOW  OLEHKE
HCIOJIb30BAHUS HAYUHBIX JIOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aILUTY OKPYKaroIeH Cpe/ibl;

®  UChONb306aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUIL [ PELICHNs PAKTUYECKUX 3a/1a4 [TOBCEIHEBHON
KHU3HU, oOecrieueHusi 0e3011acHOCTH COOCTBEHHOM JKM3HHU, PALMOHAIBHOTO IMPUPOJOIOJIb30BAHUS U
OXpaHbl OKPY’KaIOIIEeH Cpebl.

3agauu u3yyeHus

Pabouas mnporpamma mnpenycMaTpuBaeT (OPMHUPOBAHHE Y HIKOJIBHUKOB OOILEYyYeOHBIX YMEHHH WU

HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIBHOCTH U KIIFOUEBBIX KOMIIETECHIIUH.

[TpuopureramMu Ui LIKOJBHOIO Kypca (DU3MKM Ha 3Tale OCHOBHOTO O0Iero oOpa3oBaHUS SBISIOTCA

dbopmupoBanue:

MeTanpeAMeTHbIX KOMIeTeHI Ui, B TOM YUCie

Ilo3naBaTebHAsA AeATEJIBHOCTD:

®  JCIOJIB30BaHUE A II03HAHMSA OKPYXKAIOLIEr0 MHpA pPAa3IUYHBIX ECTCCTBEHHOHAYYHBIX METOJOB:
Ha0JI0ieHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE;

e (opMupoBaHHE YMEHHI pa3nuyaTh (PaKkThl, TUIIOTE3bI, IPUIUHEI, CIICACTBUS, JOKA3aTEIbCTBA, 3aKOHBI,
TEOPHH;

®  OBJIAJICHUE aJICKBaTHBIMHU CIIOCOOAMHU PELICHUs] TEOPETUUYECKUX U IKCIIEPUMEHTANIbHBIX 3a/1a4;

e npuoOpeTeHHe OIbITa BBIBWKEHHUS THUMNOTe3 I OOBSCHEHUS  HU3BECTHBIX  (akTOB U
JKCIIEPUMEHTAIILHON IIPOBEPKH BBIIBUTAEMBIX THIIOTES.

I/IH(l)OpMaIII/[OHHO-KOMMyHI/IKaTHBHaH JACATECJIBbHOCTD:

® BJAJICHME MOHOJOTHYECKON W jauanorndeckod peubto. CHOCOOHOCTH MOHMMATh TOYKY 3pEHHS
cobeceHMKa U TPU3HABATh [IPABO HA HHOE MHEHHUE;

®  WCTOJB30BAaHUE JUIs PEIICHUS MO3HABATEIBHBIX U KOMMYHHMKATHBHBIX 33]a4 PA3IMYHBIX MCTOYHHUKOB
uHpOpMalnu.

PeduiekcuBHas 1eTeJIbHOCTD:

e  BJIAJICHUE HABBIKAMU KOHTPOJII U OLEHKU CBOEU NEATENBHOCTH, YMEHUEM IIPEIBUIECTH BO3MOXKHBIE
pe3yJIbTaThl CBOUX JIEVCTBUM:

e opraHuzauus y4yeOHOH AESITeTbHOCTU: MOCTaHOBKA IEJH, TUIAHWPOBAHUE, OIPEIeTIeHIEe ONTUMAIbHOTO
COOTHOUIEHUS LEIHN U CPECTB.

NpeIMEeTHBIX KOTHUTUBHBIX U CIEMAJbHBIX 3HAHUH

B pezynomame usyuenus gpuzuku yuenux 00axcen

3HATL/IIOHUMATDH

o cmbicn  nouamuil:  pusmdeckoe siBICHUWE, (PU3WYECKH 3aKOH, BEIIECTBO, B3aWMOJICHCTBHE,
AIEKTPUIECKOE T0JIe, MATHUTHOE TI0JI€, aTOM, aTOMHOE SI7IPO;

o CMbICI t]msuuecxux eé/iudun: BHYTPCHHAA SHEPrus, TEMIICpaTypa, KOJIUMYCCTBO TCIIOTHI, YACIIbHAA
TCIINIOEMKOCTb, BJIQAXKHOCTH  BO31yXa, BJICKTpI/I‘-ICCKI/Iﬁ 3apsan, Cuiaa OJCKTPUYCCKOr'o  TOKa,



JIEKTPUUECKOE HANPSHKCHHE, DJICKTPUUYECKOE COMPOTUBIICHUE, pab0Ta M MOIIHOCTD 3JCKTPUYECKOTO
TOKa, (POKYCHOE PACCTOSTHUE JIUH3BL;

CMbIC  pu3uYecKuX 3aKOHO0G: COXPAaHEHWS DJHEPrMM B TEIUIOBBIX IIPOLECCAX, COXPAHECHHUS
AJIeKTpUYecKoro 3apsiaa, Oma A ydacTka ajekTpuueckoi nenu, /xoyna-Jlenna, npsMoinHenHOro
pacpoCTpaHEHUs CBETA, OTPAXKECHUS CBETA.

yMeTb

onucvieamov U O00BLACHAMD dm3uttec1<ue Ae6nenusn:; TCIUIONPOBOAHOCTb, KOHBCKIHIO, HU3JIYYCHHUC,
HCIIapCHUC, KOHACHCAHUIO, KUIICHUC, IJIaBJICHUC, KpuUCTaJlNIN3aluLo, QJICKTPHU3ALUIO TCII,
B3aHMOJICHCTBHE QJICKTPUYCCKUX 3apsAa0B, B3aUMOJCHUCTBIE Mar"suToOB, JEHCTBUE MarHUTHOTO IIOJIS
Ha IIPOBOJAHHMK C TOKOM, TECILJIOBOC ﬂeﬁCTBHe TOKa, JJICKTPOMAarHMuTHYHO HWHAYKIHWIO, OTPaXKCHUC,
MMPCIOMJICHUC U JUCIICPCHUIO CBCTA,

ucnonvzoeams Quuueckue npudopvl U UIMEpUmenbHvle UHCHMPYMEHMbl 074 U3MEPEeHUs
Quszuueckux eenuyuH: TEMIICPATYpPbl, BIIAXHOCTH BO3/1yXa, CHJIBI TOKa, HANpsHKCHUS,
AJIEKTPUUECKOTO COMPOTHBIICHUS, PA0OTHI M MOIITHOCTH 3JICKTPHUECKOTO TOKa,

npeoCcmagnamey pe3yibmamsl UIMEPEHUIl ¢ NOMOULbI0 MadauY, 2PaAuKos U 6blAGIAMb HA IMOU
OCHO8e IMRuUpuYecKue 3a6UCUMOCHU: TEMIIEPATYPBI OCTHIBAIOIIETO Tela OT BPEMEHH, CHJIBI TOKA OT
HAMPSOKCHUS Ha y4acTKe IEMH, yIiia OTPaKEHHs OT yIJia MaJCHUs CBETa, YIiia MPEIOMJICHHS OT yria
MaJICHUS CBETA;

8bIpANCAmMb PE3yIbmMamosl USMEPEHUIL U pacuemos 6 eounuyax Meicoynapoonoii cucmemol;

npusodumb npumepsl RpPpAKMUUECKO20 UCRO/Ib306AHUA dm3uuec1<ux 3HAHUIL O TEIUIOBBIX U
OJICKTPOMArdHUTHBIX SAABJICHUAX

peuiambsb 3a0auu Ha npumMeHernue uU3)y4eHnblx c]msutwcxux 34KOHO08,

OCYULeCmenams camocmoamenvHlil. NOUCK UH@OPMALMHM ECTECTBEHHOHAYYHOTO COAEPKaHUSA C
HCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (Y4€OHBIX TEKCTOB, CIPABOYHBIX U HAYYHO-TIOMYJISPHBIX
W3aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M TNpencTaBlieHHE B
pasHbIX (opmax (CIIOBECHO, C TOMOIIbIO TIpadUKOB, MAaTeMaTHYECKUX CHMBOJIOB, PUCYHKOB U
CTPYKTYPHBIX CXEM);

HCIOJIB30BATDH HpﬂOﬁpeTEHHbIe SHAHUA U YMEHHUHA B HpaKTI/I‘leCKOﬁ ACATECJIBbHOCTH H
NMOBCEAHEBHOM KM3HU JIJIS:

obecrieyeHnss 0€30MACHOCTU B IPOLIECCE UCIOIb30BAHUS JJIEKTPOOBITOBBIX MPUOOPOB, AIIEKTPOHHON
TEXHUKU;

KOHTPOJIA 3a UCTIPABHOCTBIO JJICKTPOIIPOBOAKH B KBAPTHUPC.

MecTo 1 poJib Y4eOHOro Kypca B y4eOHOM IJIaHe 00pa30BaTEJbHOI0 YUpesKIeHHsI

VYuebnsiii npenMer «®Pu3uKa» B OCHOBHOW OO0II€00pa30BATEIBbHON IIKOJE OTHOCUTCS K YHCITY

00s13aTeNbHBIX U BXOIUT B qDeI[epaJ'ILHHfI KOMIIOHCHT yqe6Horo IJ1aHa.

Pons (1)I/ISI/IKI/I B y‘-IC6HOM IJIaHE OMPEACTIACTCA CICAYIOIMMU OCHOBHBIMU ITOJIOKCHUAMMU.
BO'HepBLIX, (I)I/I3I/I‘-ICCKa${ HayKa ABJISCTCA (bYHHaMCHTOM €CTCCTBO3HAaHMA, COBpeMeHHOP’I TCXHHUKHU U

COBPEMEHHBIX MPOU3BOJACTBEHHBIX TEXHOJIOTUH, MOATOMY, M3ydas Ha YpOKax (U3UKH 3aKOHOMEPHOCTH,
3aKOHBI U IPUHIUIIBL:

ydaruecs moaydaroT aJIeKBaTHBIE MPEICTABIICHUS O PeaIbHOM (DU3UYECKOM MUDE;
MPUXOAIT K MOHUMaHHIO U OoJjiee IIyOOKOMY YCBOEHHUIO 3HAHUI O MPUPOIHBIX U TEXHOJOTHYECKHX
nporieccax, M3y4aeMbIX Ha ypoKax OMOJIOTHH, (PU3NUYECKoi reorpaguu, XUMHUH, TEXHOJIOTHH;
HAYMHAIOT pa30UpaThCs B YCTPOMCTBE U MPUHIIUIIE ACWCTBUS MHOTOYHCIEHHBIX TEXHUYECKIX YCTPOUCTB,
B TOM YHCJE, IHUPOKO UCTOIB3YEMBIX B OBITY, U ydaTcsi 0€30macHOMY U OepeKHOMY UCIOIB30BaHUIO
TEXHUKH, CO6J'IIO}IGHI/IIO IMpaBUJI TCXHUKH 0€e30MacHOCTH U OXpaHbI TpyAda.

Bo-BTOpBIX, OCHOBY H3yueHUs (U3UKH B IIKOJE COCTABISIET METOJ] HAYYHOTO TMO3HAHHUS MUPA,

MO3TOMY y4allHecs:

OCBaMBAIOT HA TMPAKTUKE OJMIHPUYECKHE W TEOPETUYECKUE METOJbl HAyYyHOrO TMO3HAHHS, 4TO
CHOCOOCTBYET MOBHIIICHUIO KAUeCTBA METOAOJIOTHIECKIX 3HAHUM;

OCO3HAIOT 3HAYECHHE MATEMaTU4YECKUX 3HAHMM M y4aTCsl IPUMEHATh MX IPU PEIICHHH IHAPOKOTO Kpyra
mpo0JieM, B TOM YKCIIe, pa3HOOOPa3HbIX (PU3NUECKUX 3a]1a4;



® IPUMEHSIOT METOJ HAy4yHOTO MO3HAHMS NPH BBIIOJIHEHHH CaMOCTOSTEIBHBIX YUYEOHBIX U BHEYYCOHBIX
UCCJICIOBAaHHI Y MPOSKTHBIX padoT.

B-Tperpux, npu m3ydeHnu (GU3MKK ydampecs CHCTEMAaTHYeCKH paboTaroT ¢ MH(pOpMalueld B BHIC
0a3bl (paKTHUECKUX TAHHBIX, OTHOCAIIMXCS K M3y4aeMOM rpymre sBICHUA U 00BEKTOB. DTa WH(pOpMaIus,
IPE/ICTaBICHHAS BO BCEX CYIISCTBYIOIIMX B HACTOAIIEE BPeMs 3HAKOBBIX CHCTEMax, Kiaccupuimpyercs,
00001IaeTCsT U CUCTEMATU3UPYETCs, TO €CTh mpeoldpa3yercs yJalnuMucs B 3HaHWE. Tak OHM OCBaMBAIOT
METO/IbI CAMOCTOSATEIIFHOTO ITOJTyYESHUS 3HAHUSL.

B-uerBepThIX, B mpolecce U3yuyeHUs: (PU3MKH ydaluecss OCBAaMBAIOT BCE OCHOBHBIE MBICIUTEIBLHBIC
OIepalny, JIe)KaIie B OCHOBE ITO3HABATEIbHOM JEATEIbHOCTH.

B nateIX, HcTOpHYecKre acneKThl (PU3MKK MO3BOJISIOT YYAIIUMCS 0CO3HATh MHOTOTPAHHOCTD BIIHSHHUSI
(bu3MUeCKOll HAyKU U ee uiel Ha Pa3BUTHE IIMBUIN3ALIH.

Takum oOpa3om, mpemnojaBaHue (PU3UKH B OCHOBHOW IIKOJIE TIO3BOJISIET HE TOJBKO pEan30BaTh
TpeOOBaHUSI K YPOBHIO TOJTOTOBKHM YYaIIUXCsl B TNPEAMETHOW 00JacTH, HO M B JIMYHOCTHOH H
MeTanpeaMeTHON 00acTsx, Kak 3To npexycmorpero @I'OC ocHOBHOTO 001Iero 00pa3oBaHus.

Ils1anupyeMblid ypoBeHb MOATOTOBKH Y4aIIUXCH

TpeGoBanust K YpOBHIO MOATOTOBKM OTBEUYAlOT TpeOoBaHusM, chopmyiupoBanHbiM B PI'OC, u
IIPOBOJISATCS] HUXKE.

[IpenmMeTHBIMU pe3yNbTaTaMH U3Y4eHUS (PU3UKH B § KJIACCE SBISIOTCS:
NMOHUMAHHeE:

* W CIOCOOHOCTH OOBSCHATH (hM3WYECKHE SIBJICHUS: KOHBEKIHS, H3IIydeHHE, TeIUIONPOBOIHOCTS,
M3MEHEHHME BHYTPEHHEH 3HEpruM Tena B pe3yibTare TeIUlonepeaayl Uik paboTsl BHEIIHUX CUJI, HCIIApEHUE
(xoHIeHCcalys) U IUIaBJIeHUE (OTBEP/IEBaHUE) BEIIECTBA, OXJIAXK/IEHUE KUAKOCTU IIPU UCIIApEHUH, KUIIEHUE,
BBINAJICHUE POCHI, IEKTPU3ALMs TeJl, HArpeBaHUE MPOBOJHUKOB 3JIEKTPUUECKUM TOKOM, JIEKTPUUYECKUN
TOK B MeTajllaX, 3JIEKTPUUYECKHUE SIBJICHUS C MO3ULUU CTPOEHUS aToMa, ACUCTBUSI 3JIEKTPUUYECKOTO TOKa,
HaMarHMYeHHOCTh JKeJIe3a U CTalld, B3aUMOJEHCTBUE MarHUTOB, B3aUMOJICHCTBHE POBOJHUKA C TOKOM U
MarHMUTHOM CTpEJKH, JCHCTBME MAarHUTHOTO TIOJs Ha TMPOBOJHUK C TOKOM, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, 00pa30BaHUE TEHU U MOJIYTEHHU, OTPAXKEHUE U IIPEJIOMIICHUE CBETA;

* IPUHLMUIIOB JAEUCTBUS KOHJEHCALIMOHHOTO M BOJIOCHOTO THIPOMETPOB, IICUXPOMETPA, ABUTATEIs
BHYTPEHHEI0 CrOpaHus, MapoBOM TypOMHBI, JIEKTPOCKONA, JIEKTPOMETPA, aJIbBAHUYECKOTO JIEMEHTA,
aKKyMyJsaTopa, (oOHapHKa, peocrara, KOHICHCATOpa, JaMIlbl HAaKaJMBaHHUA W CIOCOOOB oOecredeHus
0€30MacHOCTH MpPHU HUX HCIHOJIb30BAHMHU, 3aKOH OTPAKEHHsI CBETA, 3aKOH IPEJOMJICHHS CBETa, 3aKOH
MPSIMOJIMHEIHOTO PacTipOCTPaHEHMsI CBETA;

¢ CMbICJIa OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX 3aKOHOB W YMCHUC NPUMCHATHL HX HA IMPAKTUKEC. COXPAHCHUA U
IIPEBPALCHUS] JHEPIrUU B TEIUIOBBIX INPOLIECCAX, 3aKOH COXPAHEHMS AIEKTPUYECKOro 3apsaa, 3akoH Oma
JUISL y9acTKa 1enu, 3aKoH Jxoyns—IJlenna;

YMeHue:

*  U3MEpATh: TEMIIepaTypy, KOJIMYECTBO TEIIOTHI, YJENbHYIO TEIJIOEMKOCTh BEIIECTBA, YJCJIbHYIO
TEIUIOTY IUIABJIEHUS BEUIECTBA, BIIAXXHOCThb BO3/yXa, CHIIY OJJIEKTPUYECKOTO TOKA, DSJIEKTPUUECKOE
HapsDKEHUE, dJIEKTPUUECKU 3apsil, JIEKTPHUUECKOe COPOTUBIEHHE, (POKYCHOE pacCTOsSHUE coOuMparoen
JIMH3bI, ONTHYECKYIO CHIIY JINH3HI;

* paznuyath (HOKYC JUH3bI, MHUMBII (OKYC U (POKYCHOE paCCTOSIHUE JIMH3bI, ONTHUYECKYIO CHITY JIMH3bI
U ONITHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 M PACCEUBAIOLIYIO JIHH3bI, U300paXkeHNUs, 1aBaeMble coOMparoleit
Y PaCcCEeUBAIOIICH JIMH30M;

*  UCMOJB30BATh MOJyYECHHBIE 3HAHUS B MOBCEIHEBHON >KU3HHU (IKOJIOTHS, OBIT, OXpaHa OKpYXaromei
Cpelbl, TEXHUKa 0€30MacHOCTH).

BJIaJICHHUE:

® OKCIICPUMCHTAJIIbHBIMH ME€TOAaMHU UCCIICJOBAHUSA: 3aBUCUMOCTHU OTHOCHUTEIBHOM BIAXKHOCTH BO311yXa
OT [JaBJECHMsI BOJSHOIO TIIapa, COJEpPJKAIIEerocsi B BO3AyXE INPU JaHHOW TeMIlepaType; AaBlICHUS
HACBILIEHHOT'O BOJSHOTO Mapa; ONpeesieHus yIeIbHON TEeMJI0EMKOCTH BEIIeCTBa, 3aBUCUMOCTHU: CHUJIBI TOKA
HA y4acTKe LIENH OT 3JIEKTPUYECKOIr0 HAINPSKEHUS, DJIEKTPUUECKOIO CONPOTUBIICHUS IIPOBOJHUKA OT €T0
AJIWHBI, IUIOMAAW MOIEPEYHOro CEYCHUA W MaTepualia, 3aBUCUMOCTH MarHUTHOI'O )IeI\/'ICTBI/Ifl KaTyliKu OT
CHJIBI TOKa B I[ENH, N300paKeHUs OT PACIIOJIIOKEHHSI JIAMITbI Ha Pa3UYHBIX PACCTOSHUSIX OT JIMH3BI, yIiia
OTpa)XeHHUs OT yTJja MaJIeHusl CBeTa Ha 3epKaJo;



* crnoco0amMH BBIMIOJHEHHUSI PACUYeTOB IS HAXOXKICHHS: YICIbHOW TEIUIOEMKOCTH, KOJMYECTBA
TEIUIOTHI, HEOOXOAUMOTO Il HAarpeBaHuUs Tejla UM BBIAEISIEMOr0 UM IPU OXJIAXKIEHUH, YIEIbHON TETIOTHI
CrOpaHHs TOIUIMBA, YJENbHOM TEIUIOTHl IUIABJIEHMS, BJIAXKHOCTH BO31yXa, YIEIbHOM TEIUIOTHI
napoo0OpazoBanus u konaeHcanuu, KIT/I TemoBoro nBuraresns, CHIbl TOKa, HaNPsDKEHUs, CONPOTUBIICHUS
IIpU NapauIeIbHOM U IIOCJIEJOBATEIbHOM COCIMHEHUM IPOBOJHUKOB, YJEIBHOI'O COIPOTHUBIIECHUS
IIPOBOJIHUKA, pabOThl W MOIIHOCTH 3JIEKTPUYECKOI'O TOKA, KOJIMYECTBA TEIUIOTHI, BBIIAEIAEMOIO
IIPOBOJAHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa, pabOThl JIEKTPUYECKOrO IOJIsI KOHAEHCATOpa, SHEPIruu
KOHJICHCATOPa;

TpeGoBanust K TUYHOCTHBIM M METANPEIMETHBIM PE3yJIbTaTaM TaKXKE COOTBETCTBYIOT TPEOOBaHHSIM
®I'OC ocHOBHOTO 0011IETO 00pa30BaHKS M TIPUBOISATCS HIKE.
JIuunocmmuuie pesynromamol npu 00yuenuu usuxe:

*  CdopMupOBaHHOCTH MO3HABATEIbHBIX HHTEPECOB, MHTEIEKTYaIbHbBIX U TBOPUECKUX CIOCOOHOCTEH
yyalmxcs.

*  V0ex1eHHOCTh B BO3MOXKHOCTHU MO3HAHUS NIPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOI'0 UCIIOJIb30BaHUS
JOCTUKEHUM HAayKud U TEXHOJIOTUH Ul JAJbHEWIIEro pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBa)KEHHE K
TBOpLIAM HAayKH U TEXHUKH, OTHOIIEHUE K (PU3MKE KAK 3JIEMEHTY 00IeYeI0OBEYECKON KYIbTYPBHI.

*  CaMOCTOSTENBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUU.

* T'oTOBHOCTH K BBIOOPY MH3HEHHOTO IyTH B COOTBETCTBUM C COOCTBEHHBIMM MHTEpEcaMH MU
BO3MOXKHOCTSIMHU.

* MoruBanust  00pa3oBaTelbHOM  JEATEIIBHOCTH  IIKOJIBHUKOB  HAa  OCHOBE  JIMYHOCTHO-
OpPUEHTUPOBAHHOIO MTOIX0/1a

* @opMHpOBaHME LIEHHOCTHBIX OTHOILIEHUH APYr K ApPYry, K YUUTENI0, K aBTOpaM OTKPBITUN WU
n300peTeHuil, K pe3ynbpTataM 00y4eHusl.

Memanpeomemmnuie pezyiomamol npu 00yuenuu pusuke:

1. OBnaneHue HaBBIKAMU:

* CaMOCTOSTEJILHOTO IPUOOPETEHNUS] HOBBIX 3HAHUM;

* OpraHu3aluy Y9eOHOH e TeNbHOCTH;

* [IOCTAHOBKH LIEJIEH;

* [JIAaHUPOBAHUS;

* CaMOKOHTPOJIS ¥ OLIEHKH PE3YJIbTaTOB CBOEH IEATEIbHOCTH.
2. OBnazieHne YMEHHUSIMH TIPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX JICHCTBHH.
3. IloHumanue pazauuuili Mexuy:

* HMCXOJHBIMM (paKTaMH U FMIIOTE3aMHU Ui UX OObSICHEHUS;

* TEOPETUYECKHMMHU MOJEIIIMU U PeaIbHBIMU OOBEKTaMH.

4. OpnasieHUE yHUBEPCAIbHBIMU CIIOCOOAMHU JESTENbHOCTH Ha IpUMepax:

* BBIJBIDKEHUS THUNOTE3 JUIl OOBSCHEHUS W3BECTHBIX (AKTOB M HIKCHEPUMEHTAIbHON IMPOBEPKH
BBIIBUTAEMBIX TUIIOTE3;
* pa3pabOTKH TEOPETUYECKUX MOJENEH MPOILECCOB U SBICHUH.

5. ®opMupoBaHUE YMEHUM:

* BOCHpUHHUMATbh, TIepepabaThiBaTh U MNPEABABIATh HHPOPMALMIO B CIOBECHOH, o0OOpa3HOHl U
CUMBOJINYECKOH (popmax;

* aHaJIM3MPOBATh M MPEOOPa30BBIBATH IMOJYUYEHHYIO HH(POPMALMIO B COOTBETCTBUHM C IMOCTaBJIEHHBIMHU
3aJlayaMy;

* BBISABJIATH OCHOBHOE COJEPKaHUE MPOUYNTAHHOTO TEKCTA;

* HaXOJWUTb B TEKCTE OTBETHI HAa OCTABJIEHHBIE BOIPOCHI;

* U3Jararb TEKCT.

6. IlpmoOpereHne oOmBITA CAMOCTOSTENBHOTO IOWCKAa, aHanW3a MW oTOopa WHPOpPMAIUU C
UCTOJIb30BAHUEM DA3IUYHBIX HCTOYHUKOB M HOBBIX HWH(POPMALMOHHBIX TEXHOJIOTHH M peleHHs
MO3HABATENbHbIX 3a]1a4.

7. Pa3BuTHE MOHOJOTHYECKOM U JUAJOTHUECKON peyuH, YMEHHUs BbIPAXKaTh CBOU MBICIH U CIOCOOHOCTh
BBICITYIIIMBATh COOECETHUKA, TOHUMATh €0 TOUKY 3pEHHS, IPU3HABATh PaBOTY APYroro 4ejoBeka Ha HHOE
MHEHHUE.

8. OcBoeHue mpueMoB JEHCTBHI B HECTAaHAAPTHOMN CUTYyalllH, OBJIAICHUE IBPUCTHUECKUMH METOIaMHU
pelieHus mpoodieM.



9. ®opmupoBaHHe yMEHHUI paboOTaTh B TPYIIE C BBITOJHEHHEM DA3JIMYHBIX COIMAJIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3I M YOCK/ICHUS, BECTH TUCKYCCHIO.

Ilepeyens YY/l, GOpMHPOBAHHIO KOTOPBIX YyIeJA€TCHd OCHOBHO¢ BHMMaHHe IPH IUIAHUPOBAHHU
padoThl o pusuke
No3HABaTeJIbHbIE!

* o0OmeyueOHbIe y4eOHBIE NEUCTBUS — YMEHHE IMOCTAaBUTh Y4eOHYIO 3ajlady, BBIOpATh CIOCOOBI M
HaiiTu mHOpMAIMIO Ui ee pelieHHs, YMeTh paboTaTh ¢ MHpOpMaNKel, CTPYKTYpUPOBATh MOJyYCHHbIE
3HaHUS

* JIorWYecKHe YydeOHbIEe ICHCTBUS — yMEHHE AaHaJM3UpOBAThb M CHHTE3UPOBATh HOBBIC 3HAHUS,
yCTaHABJIMBAThH IPUYUHHO-CIICACTBEHHBIC CBSI3H, 0Ka3aTh CBOM CYKICHUS

* T[IOCTaHOBKA W peHICHHE MpoOJieMbl — yMeHHe chopmynupoBaTh mpoOiIeMy W HaWTH CIOCo0 ee

pereHus
peryJisiTUBHbIE — IIeJIeTIoNIaranue, IIIaHPOBaHNEe, KOPPEKTHPOBKA IJIaHa
JIMYHOCTHBIE — JINYHOCTHOE CaMOOIIPE/ICIICHUE CMBICI000pa30BaHus (COOTHOIICHUE 1ENN JICHCTBHS U €ro
pe3yibTara, T.e. YMEHHE OTBETUTh Ha Bompoc «Kakoe 3HaueHHE, CMBICI UMEET Ui MEHsS Y4eHHue?») H
OPHCHTAIMIO B COIIMATIBHBIX POJISX M MEKIMYHOCTHBIX OTHOIICHUSIX
KOMMYHHMKATHBHbIE — YMEHHE BCTYNaTh B JUAJOT U BECTH €r0, Pa3IHuusi OCOOCHHOCTH OOLICHHUS C
Pa3IMYHBIME TPYIIIIAMU JIFOJICH.
@enepanbHblii 0a3uCHBIN Y4eOHBIN TIaH JUIsi 0Opa3oBaTeNbHBIX yupexnaeHuil Poccuiickoit denepanyn
orBoauT 70 yacoB jyis 0053aTENBHOTO U3Y4eHUs (U3MKHU B 8 Kilacce, U3 pacyera 2 yueOHbIX Yaca B HEJICIIO.
KonmaecTBo wacoB mo paboueid mporpamme - 105, cormacHo mkoibHOMY y4eOHOMY IUIaHy - 3 dYaca B
Hezenro. KonrmuecTBo KOHTPOJIBHBIX M JTA0OpaTOPHBIX pabOT OCTaBICHO 0€3 M3MEHEHHSI B COOTBETCTBUU C
IIPUMEPHON U aBTOPCKOM IIPOrPAMMOM.

IInanupyemMble pe3yJbTaThl:

BbpInyCKHUK HAy4YuTCH:

e COOMIOJaTh TMpaBWiIa OE30MaCHOCTH M OXPaHbl TpyJa MpH paboTe ¢ ydyeOHBIM M J1a00paTOPHBIM
00opyoBaHUEM;

® TOHMMATh CMBICII OCHOBHBIX (DU3MUECKHX TEPMHUHOB: (PU3UUECKOE TeJo, (hU3MUecKoe SBICHHE,
¢dbu3nueckas BeIMUrHa, €IUHULBI U3MEPEHUS;

® pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh NpPHU TMOMOIIM (U3UYECKUX METOJIOB;
aHATM3UPOBATh OTACTBHBIE OJTalbl TPOBEICHHUS HWCCICJOBAHUNH W HWHTEPIPETHPOBATH PE3yJIbTATHI
HaOJIOACHUH U OIBITOB;

® CTaBUThH ONBITHI N0 HMCCIENOBAHHUIO (DM3WYECKHUX SIBICHUH WM (U3NUYECKUX CBOKMCTB Tenm 0e3
WCIIONB30BaHUS TPSMBIX HU3MEPEHHi; mpu 3TOM  (GOPMYIHpPOBaTH MpoldiieMy/3aiady  y4eOHOTro
HKCHEPUMEHTa; CcOoOMpaTh YCTAaHOBKY U3 TPEMAJIOKEHHOIO O000OpYNOBaHMS; NPOBOJUTH OIBIT H
(bopMyTHpOBaTH BHIBOJIBI.

[Tpumeuanue. [Ipu mpoBeaeHuM ucciaenoBaHUs (U3NYECKUX SIBICHUM H3MepHUTENbHbIE MPUOOPHI
UCTIOJNB3YIOTCS JIMIIb KaK JAaTYMKH W3MEpPEeHHs (U3MYECKUX BEIMYUH. 3alMCh TIOKAa3aHWH TPSIMBIX
M3MEpEHUH B 3TOM Cllyyae He TpedyeTcs.

® TIOHUMATP POJIb HKCIIEPUMEHTA B MTOJIyYCHUH HAyYHOH HH(pOpMaIumy;

® TIPOBOJMTH NPSIMBIE U3MEPEHUS (U3NUECKUX BEIMYHMH: BPEMsI, pACCTOSIHHE, Macca Tena, 00beM,
cuiia, TeMiepaTypa, aTMoc(epHoe JaBlIeHUE, BIaXXHOCTh BO3/lyXa, HAPsOKEHHE, CUIIa TOKA, PaJuallMOHHbIH
¢boH (C WCHOIB30BAaHUEM JO3UMETPA); MPU OTOM BBIOUpPATh ONTHUMAIBHBIA CIIOCOO W3MEpPEHUs |
MCMOJIb30BATh MPOCTEHININE METO/IbI OLIEHKU TOTPEIIHOCTE U3MEPEHUH.

[Ipumeuanue. JloOas yueOHas mporpaMMa JOJDKHA oOOecnedyuBaTh OBJIAJECHUE MPSIMBIMU
M3MEPEHUSIMH BCEX MEePEUNCICHHBIX (PU3NYECKUX BETHMYMH.

® TIPOBOJWTH HCCIENOBAaHWE 3aBUCHMOCTEH (QH3MUECKUX BEIWYMH C HCIOJIH30BAHUEM IPSIMBIX
M3MEPEHUH: TIPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBATH PE3YJbTAThl MOTYYECHHON 3aBUCUMOCTH
(bu3MYECKUX BEIUYUH B BUIE TaOIUI] ¥ TPaUKOB, IENaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHMUS;

® TIPOBOJWTH KOCBEHHBIE H3MEpEHHUS (U3UYECKUX BEIUYMH: TPU BBHIMOJIHEHUN H3MEpEHHUN
coOHMpaTh JKCIIEPHUMEHTAIFHYIO YCTAaHOBKY, CJEIysl MPEIJIOKEHHONH WHCTPYKIIMH, BBIYHCIISTH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyUYE€HHBIE PE3YJbTAThI C YUYETOM 33/laHHON TOYHOCTH M3MEPEHUH;



® AHAIM3UPOBATH CUTYAIlUU MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTEPa, Y3HABATh B HUX MPOSBICHHE
W3YYCHHBIX (PU3MYECKHX SBICHHWA WM 3aKOHOMEPHOCTEH M TMPUMEHITh HMMEIOIIMECS 3HAHUS I UX
OOBSACHEHHS;

® TOHMMATh MPUHIUIBI JNEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKHUX YCTPOWCTB, YCIOBUS HX
0€301MacHOTO MCIIOIH30BAHMSI B IIOBCEAHEBHON KHU3HU;

® JICIIOJIB30BAaTh MPH BHITIOJIHEHUH YYEOHBIX 3314 HAYIHO-TIOMYJISIPHYIO JIUTEPATYPY O (pU3HUecKux
SIBIICHHSIX, CITPABOYHBIC MaTEPHAJIbl, peCypchl IHTEepHET.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, POb (QUUKU 8 pAcClUperuy npedcmasieHull 0o
OKpYdHcaloujem mupe u ee 6Kiao 8 yayuuleHue Kauecmea HeusHu,

® UCNONBL306aMb  NpUEMbl NOCMPOCHUs  (Quuyeckux Mooenetl, Noucka u  QGopmyIuposKu
00KA3amMenbCme  BblOGUHYMbBIX —~ 2UNOME3 U MeOPemuyeckux 6vl60008 HA  OCHOBE  IMNUPUHECKU
VCMAHOBNIEHHBIX (haKkmos,

® (CpPaHUBAMb MOYHOCMb UBMEPEHUs (DUUYUECKUX GelUYUH NO GelUHUHe UX OMHOCUMENbHOU
nOSpewHOCU NPU NPOBEOCHULU NPAMBIX USMEPEHUL;

®  CamMoCmoAmMenbHO NPo8OOUMb KOCEEHHble UMEPEHUs U UCCAe008AHUS UULECKUX BeNUYUH C
UCNONL306AHUEM PA3IUUHBIX CHOCOD08 U3MEPEHUS (DUSUUECKUX GeNUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUs C
yuemom HeobXoO0uMou MOYHOCMU UMePeHUll, 0O0CHO8bIBAMb BbLIOOP CNOCOOA UBMEPEHUs, A0EeKBAMHO20
nocmasienHou 3a0aye, npo8oOUMb OYEHK) 00CMOBEPHOCMU NOYYEHHBIX PE3YIbIMaAmos;

®  BOCHPUHUMAMb UHGOPMAYUIO DUULECKO2O COOEPIHCAHUSL 8 HAYYHO-NONYIAPHOU Tumepamype u
Cpeocmeax Maccosol UHGoOpMayuu, KpUumuiecku OYeHUsams NOLYYEHHYIO UHDOPMAYUI, AHATUZUPYS ee
codepacanue u 0anHvle 00 UCMOYHUKe UHDOpMayUuLL,

® 030a6amv cOOCMBEHHbIE NUCbMEHHBLE U YCIHbIE COOOWEHUSI O DUUUECKUX S8NEHUSAX HA OCHOBE
HEeCKONILKUX ~ UCMOYHUKO8 UHDOpMAyuu, COnpogolicoams GblCMYNIeHUe Npe3eHmayuel, YYumoleds
0CcoOeHHOCmU AyOUMOPUU C8EPCMHUKOB.

Mexannyeckue siBJIeHHs

BbINnyCKHUK HAYYHTCS:

® PpacriO3HaBaTh MEXAHWYECKHE SIBIICHUS U OOBSACHATh HA OCHOBE MMCIOIIUXCS 3HAHUN OCHOBHBIC
CBOWMCTBA WJIM YCJIOBHSI MPOTEKAHUS JTHUX SIBJICHUH: >KUIKOCTSIMH W Tra3aMu, arMoc(epHOe JaBlicHHE,
TUTABaHKE TE,

® OIMCHIBaTh HM3Yy4YCHHBIC CBOMCTBA TEJI W MEXaHUYECKUEC SBJICHUS, HCIONB3YS (PU3UUYCCKHC
BEJIMYMHBI: Macca Tella, IUIOTHOCTh BEIIeCTBA, CHIIA, JIABJICHHME, MEXaHWYecKas padoTa, MeXaHHYecKas
MOIIIHOCTh, TMPHU ONHUCAHWU MPABHIBHO TPAKTOBaTh (U3MUYECKUN CMBICT HUCHONIB3YEMBIX BEIHYMH, HX
0003HAYCHHS U SAMHHIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSA3BIBAIONTNE JAaHHYI0 (U3HUYECKYIO BEITHUUHY
C IPYTUMH BEIMYMHAMH, BHIYUCIISATH 3HaUeHHE (DU3MUECKON BEIMYUHBI,

® AHAIM3UPOBATHL CBOKMCTBA TEJ, MEXaHWYCCKUE SIBJICHWS W TIPOIECCHI, UCTOIB3YS (HU3HUSCKUC
3aKOHBI: 3aK0H [lackais, 3akoH ApXuMe/a; TPU 3TOM pa3lindaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €r0
MaTEeMaTHYECKOE BBIPAKECHUE;

® pa3nIMyaTh OCHOBHBIC TPH3HAKA H3YYCHHBIX (U3MUECKUX MOJCICH: MaTepuaabHas TOYKa,
WHEpIHATbHAS CHCTEMa OTCUETA,

e pemiath 3a7a4M, UCIOJB3Ys Gu3rueckre 3aKoHbl ( 3akoH [Tackais, 3akoH Apxumena) U GopMyIIbl,
CBsI3bIBatONME (pU3MUecKHe BeIMYMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tefa, IUIOTHOCTh BEIIeCTBa,
CWJIa, TaBJICHHUE, UMITYJIbC TeJla, KWHETUYECKasl YHEPTHs, TOTCHIIMAIBHAS dHEPTHs, MEXaHU4ecKasi pabora,
Mexannueckas mourHocTs, KIIJ[ mpoctoro mexaHusma, cuia TPEHUs! CKONbXKEHHUs, KOd(D(PUIIMEHT TpeHws,
aMIUTATY/1a, TICPUOJ W YacTOTa KOJeOaHWH, JTMHA BOJHBI U CKOPOCTH €€ PacIpPOCTPAHCHHUS): Ha OCHOBE
aHallM3a YCJIOBUS 3a/laddl 3alUChIBaTh KPAaTKOE YCJIOBHE, BBLACHATh (DM3MUYECKHE BEIUYHHBI, 3aKOHBI U
(dbopMyITbl, HEOOXOUMBIE IS €€ PEIICHUs, MPOBOJUTH PacueThl W OICHUBATH PEATBHOCTH MOJTYICHHOTO
3HaYeHUS PU3NYECKON BETUYHUHEI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® UCNONBL306AMb 3HAHUSA O MEXAHUYECKUX SNEeHUAX 6 NOBCEOHeBHOU JHCU3HU 0 oDecnedeHus
bezonacnocmu npu oopawenuy ¢ npUbOPaMu U MeXHUYeCKUMU YCMPOUCMEamu, 0l COXPAHEHUSI 300P0BbL U
COONMIOOEHUsL  HOPM  IKONO2UYECKO20 NOBeOeHUsi 6 OKpydcarowel cpede;, NPUBOOUMb  NpUMepbl
NPAKMU4ecKo20 UCNONb308aHUA PUUUECKUX 3HAHUU O MEXAHUYECKUX SAGNeHUAX U (QU3UYECKUX 3AKOHAX,
npuMepvl  UCNONbL30BAHUS  80300HOBNAEMbIX — UCMOYHUKO8  IHEPIUl;,  IKOLOSUYECKUX  NOCAeOCMBULL



UCCe008AHUSL KOCMUYUECKO20 NPOCMPAHCME,

® pasiuuams Spanuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMb ceoOuwuil xapakmep
@DYHOAMEHMATIbHBIX 3AKOHO8 U OZPAHUYEHHOCHb UCHOIb3068AHUSL YACMHBIX 3aK0OH08 (3aKkoH I yka, Apxumeoa
uop.);

® HAX00UMb A0EeK8AMHYIO NPEOSIONCEHHOU 3a0aye Pu3uLecKyro Mooeinb, papeuams npooiemy Kax
HA OCHOBE UMEIOWUXCS 3HAHULL NO MEXAHUKE C UCNONb308AHUEM MAMEMAMULecK020 annapama, max u npu
NOMOWU MEMOO08 OYEHKU.

TenJioBble sIBJICHUA

BbINyCKHUK HAYYUTCSI:

® pacriO3HaBaTh TEIUIOBBIC SBJICHUS U OOBSCHITH Ha 0a3e UMCIOIINXCS 3HAHUH OCHOBHBIC CBOWMCTBA
WIA YCIOBHSA TPOTEKAHWsI J3TUX sBICHHWM: TUPQy3us, H3MeHeHHe oO0bemMa Tel TMpPH HarpeBaHUH
(oxyaxkaenun), OONbIIAsi COKMMAaeMOCTh Ta30B, MaJlas CKMMAEMOCTh JKHJIKOCTEH M TBEPABIX TEIl; TEILIOBOES
paBHOBECHE, HCIIApPCHUE, KOHJCHCAIMS, IUIABICHHE, KPUCTAIUIM3AIWsS, KHIICHUE, BJIAXXHOCTh BO3/YyXa,
pa3IuYHbIe CIOCOOBI TeruIonepeaun (TEeIIONPOBOAHOCTh, KOHBEKIINS, U3IIYUYCHUE), arperaTHBIC COCTOSTHHS
BEIIECTBA, TOIJIOMIEHHE YHEPTUU MPH HMCIAPCHUU XUIKOCTH M BBIICICHUE €€ NMPH KOHJCHCAIUU Mapa,
3aBHCHUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHHS,

® OIMCHIBATh U3YyYCHHBIC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONB3Ys (DU3UUYCCKHE BEITHMYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPTHS, TeMIIepaTypa, yaeiabHas TEIJIOEMKOCTh BEIIECTBa, YACIbHAs
TEIUIOTAa TUIABJICHUS, YJACJbHAs TEIUIOTa IMapooOpa30BaHusi, ylelbHas TEIUIOTa CrOpaHusi TOIUIMBA,
KOA((UIIMEHT TMOJIE3HOTO JCWCTBHSI TEIUIOBOTO JIBHTATEINS; MPH OIMHCAHWW TIPABHIBLHO TPAKTOBATH
(GU3NYEeCKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIBI U3MEPEHUs, HaXOJUTh
(GOpMYyIIBI, CBS3BIBAIOIINE NaHHYIO (U3MUYECKYIO BEITHYHUHY C JIPYTUMHU BEIMYWHAMH, BBIUYUCISITH 3HAYCHUE
(U3HYECKON BETUMIMHBL;

® aHAJIM3UPOBATh CBOKMCTBA TEJI, TEILIOBBIC SBJICHUS U MPOIIECCHI, UCIIOJIBb3Ysl OCHOBHBIE TIOJIOXKCHUS
ATOMHO-MOJICKYJISIPHOTO YUEHHUSI O CTPOSHUH BEIIECTBA U 3aKOH COXPAHCHUS SHEPTHUH;

® pasnMyYaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PH3MUECKUX MOJIEICH CTPOCHHUS ra30B, KUAKOCTCH U
TBEPJIBIX TEJ,

® [PUBOJUTH MPHUMEPHl MPAKTHYCCKOTO HCIOJIb30BaHHUS (U3UUYECKUX 3HAHHH O TEIJIOBBIX
SIBJICHHSIX;

e pemiath 3aJa4d, UCIOJb3Ys 3aKOH COXPAaHEHHsS 3HEPrUU B TEIUIOBBIX TpoIeccax W (QOPMYIIbI,
CBSI3bIBAIOIINE (PU3UYCCKUE BEIUYMHBI (KOJMYECTBO TEILUIOTHI, TEMIEpaTypa, yIeJbHAas TEIJIOEMKOCTh
BEIIECTBA, YAETbHAs TEIUIOTAa IUIABJICHHs, YJENbHAas TeIuioTa MapooOpa3oBaHuWs, yAeNbHas TeIioTa
CTOpaHUsI TOTUTUBA, KOA(PPHUIIMEHT MMOJIE3HOTO JCHCTBHUS TEIIOBOTO JIBUTATEIs): HA OCHOBE aHAIHM3a YCIOBHS
3aJlaydl  3alHCHIBATH KPAaTKOE YCJIOBHWE, BBUICTATh (PU3NYCCKUE BEIMYUHBI, 3aKOHBI U (OPMYJIBI,
HEOOXO/JMMBIC Ul €€ PEIICHHS, MPOBOJUTh PACUYEThl M OICHHBATH PEATbHOCTh MOJIYYEHHOTO 3HAYCHHS
(hbU3UYECKON BEITMYUHBI.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® UCNONL306AMb 3HAHUS O MENNOBbIX SGICHUSAX 6 HNOBCEOHEeBHOU MHCU3HU Ol 0becnedeHus
bezonacnocmu npu oopawenuy ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUSI 300P08bL U
COONIOOEHUSL HOPM IKONOSUHECKO20 NOBLOCHUS 8 OKPYJcarouell cpede; NPpusoouns npUMepbl IKOJI02UYECKUX
nociedcmeuil pabomol 08ucamenell GHYMpeHHe20 C2O0PanUsl, Menilo8bix U 2UOPOINEKMPOCTNAHYULL

® paziuuams Sparuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8ceoOuwuil xapakmep
@DyHOAMEHMATIbHBIX  PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHepeuu 6 MenlosblX Npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUS YACTHBIX 3AKOHO8;

® HAX00UmMb A0eK8aAMHYI0 NPedJIONCEHHOU 3a0ade GU3ULEeCcKyio MOOelb, paspeulams npooiemy KaxK
Ha OCHOBe UMEIOWUXCS 3HAHULL O MEeNNI0BbIX ABIEHUAX C UCNOIb308AHUEM MAMEMAMU4ecKo2o annapama,
MAax u npu NOMOWU Memooo8 OYeHKU.

DJIeKTpUYecKHe U MATHUTHBIE SIBJICHUSI

BbinyCKHUK Hay4YuTCH:

® PpAaCIO3HABaTh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSICHATh HAa OCHOBE MMEIONIMXCS 3HAHHUN
OCHOBHBIC CBOMCTBA WJI YCIIOBUS POTEKAHUS ITHX SBJICHHM: dJICKTPH3AIIHS TEJl, B3aUMOJICHCTBUE 3apsIOB,
AJIEKTPUUYECKUIT TOK M €ro JCUCTBUS (TEIJIOBOEC, XMMHUECKOE, MAarHUTHOE), B3aWMOJICHCTBUE MAarHHUTOB,
AJIEKTPOMArHUTHAsS WHIAYKIIUS, JEHCTBHE MAarHUTHOTO IOJIS HA MPOBOJHHK C TOKOM M Ha JBHKYILYIOCS
3apsSDKEHHYIO YaCTHUILy, JCHCTBHE DIICKTPUYECKOTO TMOJS Ha 3apsHKCHHYH YacTHILY, 3JEKTPOMAarHUTHbBIE
BOJTHBI, TIPSIMOJTMHEHOE PAaCIPOCTPAaHEHUE CBETa, OTPAKECHUE U MTPEJIOMIICHHE CBETA, TUCTIEPCHS CBETA.



® COCTaBIISITh CXEMBI JICKTPHUECKUX IIETICH C TIOCTIETOBATEIBHBIM H MMAPAIICIIBHBIM COSAMHEHUEM
JJIEMEHTOB, pa3jinyas yCIOBHBIE 00O3HAUEHUS JIEMEHTOB JICKTPUYECKUX Ienel (MCTOYHUK TOKa, KIToY,
PE3UCTOp, peocTaT, JaAMITOUKa, aMIIEPMETP, BOJILTMETD).

® UCIOJB30BaTh ONTHYECKHUE CXEMBI I TMOCTPOCHHUS H300paKEHUH B IUIOCKOM 3epKajie U
coOuparoIei JIMH3e.

® OIMCHIBaTh M3YYCHHBIC CBOWCTBA TENl M AJICKTPOMATHHUTHBIC SIBICHHS, HCIONB3Ys (U3NYCCKHE
BEIMYMHBI:  JJICKTPUYECKUH  3apsijl, Cuia TOKa, JJIEKTPHUECKOE  HAINPSDKEHUE,  DJICKTPUYECKOe
COIIPOTHBIICHUE, YIEIbHOE CONPOTHUBICHHE BELIECTBA, pabOTa 3JIEKTPUYECKOTO MOJs, MOIIHOCTH TOKa,
(OKyCHOE PacCTOSHUE W ONTHYECKas CUia JIMH3bI, CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETAa; MPH ONHUCAHWU BEPHO TPAKTOBATh (DM3MUECKUN CMBICI HCIIONB3yeMbIX BEIWYUH, HX
0003HAYCHHS M CIIUHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITHUUHY
C IPYTUMH BETMIMHAMH.

® aHAJIM3UPOBATh CBOMCTBA TEJ, JICKTPOMATHUTHBIC SIBIICHUS U MPOIECCHI, HCIIONB3YsI (U3NIECKHE
3aKOHBI: 3aKOH COXPAHEHUS IEKTPHUUECKOTro 3apsaaa, 3akoH Oma Juist yyacTka 1end, 3akoH Jxoyns-JIenma,
3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOH OTPaKCHHUS CBETA, 3aKOH MPEIIOMIICHHS CBETa; MPH
3TOM pa3nyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHHE.

® TIPUBOJUTH NPUMEPHI MPAKTUYECKOTO UCIOIh30BaHUs (PU3MUECKUX 3HAHUH O AIIEKTPOMArHUTHBIX
SIBIICHHSIX

® pemiaTth 3a/1a4M, UCIONB3ys (U3NYecKre 3aKOHbI (3akoH OMa JJis yJ9acTKa Lenu, 3akoH JIxoyis-
Jlenna, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHHs CBETA, 3aKOH OTPAKCHHUSI CBETA, 3aKOH NPEIOMIICHUS
cBeTa) U (OPMYIIBI, CBS3BIBAIOIIME (PU3MUECKUE BEIMYMHBI (CHJIA TOKA, DJICKTPHYECKOE HAIPSDKEHHE,
AJIEKTPUUYECKOE COTPOTUBIICHHE, YJEIBHOE COMPOTHBIICHHE BEIIECTBA, paboTa DIEKTPUYECKOTO IO,
MOIITHOCTh TOKA, (DOKYCHOE PACCTOSHUE M ONTHUYECKAas CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M YAaCTOTa CBETa, (POPMYJIBI pacueTa 3JEKTPUIECKOTO COMPOTHBIICHUS TIPH MTOCIICIOBATCILHOM
U TapaJUIeIbHOM COCJIMHEHHH IMPOBOJHUKOB): HA OCHOBE aHajM3a YCIOBHS 3aJlaud 3allUChIBATh KPaTKOE
YCIIOBUE, BBIACIATh (U3NYCCKUE BEIWYMHBI, 3aKOHBI W (OPMYIIBI, HEOOXOIUMBIC I €€ pPEIIeHUs,
MIPOBOJIUTH PACUYETHI M OIICHUBATh PEATHOCTH IMOJIyYEHHOTO 3HAUYCHUS (PH3MUECKON BEITMYMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® UCNONBL306AMb  3HAHUSL 00 2NEKMPOMACHUMHBIX SGNEHUAX 6 NOBCEOHEeBHOU JICUSHU  OJis
obecneuenusi Oe30nAcHOCMU Npu 0OpaweHUU ¢ NPUOOPaAMU U MEXHUYECKUMU YCMPOUCmeamu, OJis
COXpaHenus 300pP08bsl U COONOOEHUSI HOPM IKOTIOSULECKO20 NOBEOEHUsl 8 OKpYHcarowell cpeoe; npugooumby
npuMepbl IUSHUS INEKMPOMASHUMHBIX UZTYYEHUL HA JCUBbIEe OP2AHUSMbIL,

® pasiuuams Sparuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb ceobwuil xapakxmep
@dyHOAMEHMANbHBIX  3AKOHO8  (3AKOH — COXPAMEHUs.  INeKMpUYEcKo20 3apsod) U — 02PAHUYEHHOCHb
UCNONL306AHUSL HACMHBIX 3aKOH06 (3akon Oma 015 yuacmka yenu, 3akoH Jocoyns-Jlenya u op.);

® UCNONBL306AMb  NpUEMbl NOCMPOEHUs  Quuyeckux Mooenetl, NOUCKa U  GopmMyIuposKu
00KA3aMenbCme — BbLOGUHYMbBIX — 2UNOMe3 U MeOPemuyeckux 6bl60008 HA  OCHOBE  IMNUPUHECKU
VCMAHOBNEHHBIX (haKmos;

® HAX00UMb A0EeK8AMHYIO NPEONIONCEHHOU 3a0ade Pu3uULecKyro Mooeib, pa3peulams npooaemy Kax
Ha OCHOBe UMEIOUWUXC 3HAHULL 00 IIeKMPOMACHUMHBIX ABLEHUAX C UCNONb30BAHUEM MAMeMAmuyecKo2o
annapama, max u npu NOMowu Memooo8 OYeHKU.



CoaepskaHue TeM

No Haspanue paznena K-Bo | JTaboparopn | KonrposnbHbie
n/n q bIe PabOTHI paboThI
1 [ToBTOpEHME. 8 0 Nel (Bxomnas)
2 [lepBoHavasibHBIE CBEJICHUSI O CTPOCHUU 8 0 Ne2
BEIIECTBA.
3 JlaBlIeHME )KUIKOCTEH U ra30B. 17 Noel, Ne2, No | Ne 3
3,
4 TennoBkle ABICHUS 42 Noed No6, No | Ne4, Ne 5, Ne 6
7, Ne 8,
5 DIIEKTPUYECKUE SIBJICHUS 8 0 Ne 7
6 DIEKTPUYECKHIA TOK U €T0 JEHCTBUSI. 20 Ne 9, Nel0, Ne 8
Ne 11, Ne 12,
Ne 13, Nel4,
Ne 15
7 pe3epB 2
Bcero 105 |15 8
I'paduk npoBenennsi KOHTPOJbLHBIX PadoOT.
Ne Konrtpoabnas padora JaTa npoBenenust
n/n Ilo naany Ilo pakry
1 KP Nel (BxonHas)
2 Kp Ne2 «IlepBoHauanbHble CTPOCHUSI BELLIECTBAY
3 KP Ne3 «MexaHHUEeCKHE CBOMCTBA JKUIKOCTEN U
ra3oB»
4 KP Ned4 «YpapHeHue TeruioBoro 6ananca. Y ieiabHas
TEIJI0OEMKOCTbY
5 Kp Ne 5 «TemoBble siBneHus. ®@a3oBble NEPEXOIbD»
6 KP Ne 6 «KI1]] TerioBbIX ABUTATENICH»
7 KP Ne 7 «QnexTpuyeckue siBICHUS
8 KP Ne 8 (rogoBas)
I'paduk nposeaeHus J1ad0paTOPHBIX padoT.
Ne KourpoabsHnas padora Jata npoBenenust
n/n o naany Ilo ¢dakrty
1 JIP No 1 «M3mepeHune BHITAIKUBAIOLIEH CHIIBD)
2 JIPNe 2 «M3y4yeHue yclIoBUs IUIABAHUSI TEI»
3 JIPNe3 «MccnenoBanue U3MEHEHUS! CO BpEMEHEM
TEMIIEPATYPHI OCTHIBAKOIIEH BOJBD»
4 JIPNe4 «MccnepoBaHue U3BMEHEHHS CO BPEMEHEM
TEMIIEPATYPbI OCTHIBAIOIIEH BOBI»
5 JIP Ne 5 «CpaBHEHME KOJIUYECTBA TETUIOTHI IIPH
CMEIIMBAHNUY BOJBI Pa3HON TeMIEepaTypbD»
6 JIP Ne 6 «3Mepenne ynenpHOU TEII0EMKOCTH
BEILIECTBAY.
7 JIP Ne7 «M3MepeHue BIaKHOCTH BO3IyXay
8 JIPNe8 «3yueHne 3aBUCUMOCTH JIaBJIEHUS ras3a
JTAaHHOU MaccChl OT 00BEMA MPU TTOCTOSHHOM
TEMIIEpaType»
9 JIP Ne9 «COopka 311. IeTu ¥ U3MEPEHNE CUIIBI TOKa
Ha Pa3JInYHBIX €€ yJacTKax»
10 | JIP Nel0 «/3mepeHue HanpsOKEHHS HA Pa3THIHBIX
Yy4acTKax 3JEKTPUUECKON LEMN»
11 | JIP Nell «M3mepeHue conpoTuBIEHHS IPOBOIHUKA




IIpH TIOMOIIIH BOJIbTMCTPA U aMIICPMCTpPa»

12 | JIP Nel2 «PerynupoBaHue CHIIBI TOKA B IIETH C
MIOMOIIIBIO PEOCTaTa

13 JIP Nel3 «M3y4enue mocieoBaTeIbHOTO
COEMHEHUS! POBOJIHUKOBY

14 | JIP Nel4 «M3y4yeHue napajjiesibHOro COEJUHEHUS
IIPOBOJITHUKOB).

15 | JIP Nel5 «M3mepenue paGOThl 1 MOUTHOCTH 3JI.

TOKa»




Kpurepun orieHnBaHusl.
OneHKa VCTHBLIX OTBETOB VYAIIIMXCH.

OueHka 5 cTaBUTCS B TOM CIllydae, €ClId y4Jalluics MOKa3bIBaeT BEpHOE NOHUMaHHE (PU3NIECKOH CYIIHOCTH
paccMaTpuBaeMBbIX SIBJICHUHN U 3aKOHOMEPHOCTEH, 3aKOHOB ¥ TEOPHI, JAET TOYHOE OIPEIECIICHNUE U
MCTOJIKOBAHUE OCHOBHBIX MOHATUN M 3aKOHOB, TEOPHIA, a TAaKXKe MPABUIBHOE ONpeeNieHre (PU3NIECKUX
BEJIMYMH, UX €AMHUI] U CIOCOOOB N3MEPEHNUS; IPABUIIBHO BBIIOIHSET YEPTEKH, CXEMBI U T'papUKHU; CTPOUT
OTBET 10 COOCTBEHHOMY IUIaHY, COITPOBOKIAET PACCKa3 HOBBIMH MTPUMEPAMH, YMEET IPUMEHSTh 3HAaHUS B
HOBOW CUTYyallu! IIPH BBITIOJHEHUH ITPAKTUYECKUX 3aJaHUI; MOXKET YCTAHABIIUBATD CBSA3b MEKIY
M3y4aeMbIM M PaHee U3yYCHHBIM MaTepUAIIOM 110 Kypcy (PH3UKH, a TAKKe C MaTEPUaIoOM YCBOCHHBIM IIPU
U3Y4YECHHUHU JPYTUX NPEIMETOB.

OueHka 4 cTaBUTCS B TOM Cllydae, €ClIi OTBET YYEHUKA yJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OIICHKY 5, HO 06€3 NCIOJIb30BaHUsI COOCTBEHHOTO TIaHA, HOBBIX IPUMEPOB, 0€3 NpUMEHEHUS 3HAaHHUH B
HOBOH CHUTyalluy, 0€3 HCII0JIb30BaHMs CBA3EH C paHee U3yUYEeHHBIM MaTepUaioM, YCBOSHHBIM IIPH U3YYEHUHU
APYTUX MPEIMETOB; €CIIH YUAIIUNCS TOMYCTHII OAHY OIIMOKY MK He OoJiee IBYX HEOUETOB M MOXKET
UCIPABUTh UX CAMOCTOSATEIBHO UIIM ¢ HEOOJIBIION TOMOIIBIO YUUTEIS.

O1neHka 3 cTaBUTCS B TOM CiTydae, €CIIM YYalIUics MPaBUIbHO MOHUMAET (PU3HUECKYIO CYITHOCTh
paccMaTpUBaeMbIX SIBJICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIIbHBIC TPOOEIBI B YCBOCHUU
BOIIPOCOB Kypca (U3UKH; HE IPEMATCTBYET JAITBHEUIIIEMY YCBOCHHIO MPOTPAMMHOTO MaTepraia, yMeeT
MIPUMEHSTH MOJIy4YEHHBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 3314 C UCIIOJIB30BAaHUEM TOTOBBIX ()OPMYII, HO
3aTPyIHSETCS MPU PEIICHUH 3a/1a4, TPEOYIONINX MPeoOpa3oBaHus HEKOTOPBIX (GOPMYIT; JOMYCTUI HE OoJiee
OJIHOM rpy0OO# U 0J1HOI HerpyOoit ommOKH, He Oosee ABYX-TPeX HErpyObIX HEI0UETOB.

OueHka 2 cTaBUTCS B TOM Cllydyae, €ClId yJallluiicsl He OBJIa/ie]l OCHOBHBIMU 3HAHUSMU B COOTBETCTBHUHU C
TpeOOBAHUSAMH H JIOMYCTHII OOJIBIIE OMNOOK U HEJJOYETOB, YeM HEOOXOAMMO IS OIICHKH 3.

Ouenka 1 cTaBUTCS B TOM Cllydae, €CJIM YYCHHK HE MOXET OTBETUTh HU HA OJIUH M3 IMOCTABJICHHBIX
BOIIPOCOB.

O1neHKa NMCbMEHHBIX KOHTPOJbLHBIX PadoT.

O!!EHKZI 5 craBuTcs 3a pa60Ty, BBITTIOJIHCHHYIO ITOJIHOCTBIO 0e3 oIMOOoK U HEOO04YCTOB.

Ogemca 4 craBUTCH 3a pa60Ty, BBITTIOJIHCHHYIO ITOJIHOCTBIO, HO ITPU HAJIMYUU HE Ooiee OIHOM OIIUOKH U
OJHOI'0O HEA0YECTA, HE Ooiee TPEX HEJOYCTOB.

Ouenka 3 craBuTCs 3a paboTy, BBIIOJIHEHHYIO Ha 2/3 Bceil paOoThI MPaBHIIbHO WIIM NPU JOMYIIEHUH HE
0osee oHOM Tpy0OoOii omMOKH, HE OoJiee TPeX HErpyObIX OUIMOOK, OJTHOM HErpyOoil OIMOKHU U Tpex
HE/I04eTOB, IPU HAJIMYUU YETHIPEX-TIATH HEJOUETOB.

Ouenka 2 ctaBuTCs 32 paboTy, B KOTOPOM YMCIIO OIIMOOK ¥ HEJ0YETOB MPEBBICHIIO HOPMY JAJISl OLIEHKH 3
WM NIPaBUJIBHO BBIMOJIHEHO MeHee 2/3 padoThl.

Ouenka 1 craBuTCs 32 pabOTy, HEBBIIIOJHEHHYIO COBCEM WJIM BBIMOJIHEHHYIO C IPYObIMH OIIMOKaMHU B
3aJJaHUsX.

O1eHka JJadopaTopHLIX PadoT.

OueHka 5 cTaBUTCS B TOM Cllydae, €ClId yJallluicsl BHIIOIHUI paboTy B MOJHOM 00BEME ¢ COOII0ICHUEM
HEOO0XO0IMMOI TTOCTIETOBATEIBEHOCTH TIPOBEICHUS ONIBITOB U M3MEPEHHIT; CAMOCTOSTEIEHO U PAITMOHAIBHO
MOHTHUPYET HE00X01MMO€e 000pPY/JOBAHNUE; BCE OIBITHI MPOBOMT B YCIOBUAX U PEXKHUMAX, 00ECTIEUNBAIOIINX
MOJIy4YeHHUE MPaBUIBHBIX PE3Yy/IbTaTOB U BBIBOJOB; COOJII0IaeT TpeOOBaHNUS MTPaBUJI OE30MacCHOT0 TPYya; B
OTYeTe MPAaBUWIBHO U aKKYpaTHO BBIMIOJHSET BCE 3aMMCH, TAOJIUIbI, PUCYHKH, YEPTEXHU, TpaPUKH,
BBIYHUCIICHUSA, ITIPABHUJIBHO BBIMTOJIHACT aHaJIn3 HOFpGIHHOCTCﬁ.

OueHka 4 cTaBUTCS B TOM ClIydae, €CJIM yYaluiics BBIOJIHUI padOTy B COOTBETCTBUHU C TPEOOBAHUSAMU K
OLIEHKE 5, HO JIOIYCTUJI JIBa-TPH HEJ04eTa, He Ooiee OHON Herpy0oii OIMOKH U OJTHOTO HEJI0YeTa.



OueHka 3 cTaBUTCS B TOM CIlIydae, €CJId yJalluicsl BHIIOIHUI paboTy HE OJTHOCTHIO, HO 00BEM
BBITNIOJTHEHHON 4aCTU TAaKOB, YTO MO3BOJISIET MTOJIYYNUTh IPABUIIBHBIE PE3YJIbTAThl U BBIBOJIBI, ECIIA B XO/1€
MIPOBE/ICHUS ONBITA M U3MEPEHUH ObLITN TOMYIEHB! OUTHOKH.

O!!emca 2 CTaBUTCS B TOM ciIy4dac, €Ciin yanHHﬁCﬂ BBIITOJTHHMJI pa60Ty HE IOJHOCTBIO 1 00BEM
BBITIOJIHEHHOM pa6OTLI HC MO3BOJIACT CACIIATh NPABUJIbHBIC BBIBOJbI, BBIYUCIICHUA Ha6JIIOZ[eHI/ISI
IIPpOBOAUJIMCH HCIIPABHUIIBHO.

O!!emca 1 cTaBUTCS B TOM clIy4dac, €Ciin yanHHﬁCﬂ COBCEM HE BBIIIOJIHUII pa60Ty.

Bo Bcex cinydasx olieHKa CHIKASTCS, €CIIU yJalluics He co0ro1an TpeOoBaHui IpaBmil 6€30MacHOTO
Tpyna.

IlepedyeHb OIINOOK.

I. I'pyObie ommoku.

1. He3nanue ornpeeneHuii OCHOBHBIX MOHITUHN, 3aKOHOB, MTPABUJI, ITOJIOKEHUH TEOpHUH, (POPMYIL,
OOIIENPUHATBIX CUMBOJIOB, 0003HaUCHUSI (PU3UYECKUX BEJIIMYMH, CIUHHUILY U3MEPEHHUS.

2. HeyMeHHe BBIACIATH B OTBCTC I'JIaBHOC.

3. HeymeHue npuMEHSTh 3HaHUS JUIsl pEIIeHUs 3a]1a4 U 00bsACHEHUS (PU3UUYECKUX SIBICHUN; HEPABUIIBHO
c(OopMyIHpPOBaHHBIE BOIIPOCHI, 33/1aHUS MJIM HEBEPHbIE OOBACHEHUS X0/1a UX PELICHUs, HE3HaHUE IPUEMOB
peleHus 3a/1a4, aHaJOTMYHBIX paHee PEIICHHBIM B Kilacce; OMMOKH, MTOKA3bIBAIOIINE HEMTPABUILHOE
IIOHUMAaHUE yCIIOBUS 3aJa4X U HEIIPaBUIbHOE UCTOJIKOBAHUE PELICHUS.

4. HeymeHH€ YUTaTh U CTPOUTH TPaPUKH U IPUHIUITAATBHBIE CXEMBI

5. HeymeHue noaArotoBuTh K paboTe yCTaHOBKY WJIM J1a00paToOpHOE 000PYI0BaHKE, IPOBECTH OIIBIT,
HEOOXOIMMBIE pacyeThl WIIM HCIOIb30BaTh MOJTYYCHHbIE JaHHbBIC /ISl BBIBOJIOB.

6. HeOpexHoe OTHOLICHHE K JIAOOPaTOPHOMY 000PYIOBAHHIO U H3MEPUTEILHBIM IIPHOOPaM.

7. HeymeHnue onpenenuTs MOKa3aHusi MU3MEPUTEITLHOTO Tpudopa.

8. Hapymienue tpeOoBaHuii mpaBui 6€301acHOIO TPy/ia MPH BHIIOJIHEHUH SKCIIEPUMEHTA.
I1. Herpy0nbie ommoku.

1.HetounocTtu popMyIHpOBOK, OIIPEIETIEHUA, 3aKOHOB, TEOPHil, BRI3BAHHBIX HETIOJHOTONW OTBETAa OCHOBHBIX
MIPU3HAKOB OMpeaensieMoro moHsATHs. OmuOKY, BHI3BaHHBIE HECOOIIOIEHUEM YCIOBHI MTPOBEICHUS OTBITa
WJIA U3MEPEHHUI.

2.01mmn6Ku B YCIOBHBIX 0003HAYEHUSAX HA MPUHLUIIUAIBHBIX CXeMaX, HETOYHOCTH YepTekel, rpauKos,
CXEM.

3.IIponyck min HETOYHOE HaNMCaHNEe HAUMEHOBAHUHN €TUHUL] PU3NIECKUX BEIHUNH.
4.HepanmoHaabHbIN BEIOODP X0J1a PELICHHUS.
II1. Hexouersl.

HepaHI/IOHaJIBHBIe 3aIlMUCH ITPU BBIYUCIICHUAX, HCPALITUOHAJIBHBIC ITPHUEMBbI BbI‘lHCHGHHﬁ, npeo6pa30BaHHI71 )51
pEIICHUSA 3a/1a4.

Apubdmerndeckre OMMUOKH B BRIYUCICHUIX, €CIIA ITH OIIMOKH Ipy00 HE HCKAKAIOT PeaTbHOCTh
MOJIYYEHHOTO pe3yybTara.

OTtaenpHBIE MOTPEIIHOCTH B (DOPMYIMPOBKE BOMPOCA UM OTBETA.
HeOpesxHoe BBINOIHEHHE 3aluCcei, yepTexeid, cxem, rpaduKoB.

Opdorpaduueckre U MyHKTyallHOHHBIE OIIUOKH.



IIpoekT Kputepuu olleHKH HHAMBHIVAJLHOIO IPOEKTA

Kpurepuu

IIpeomemnvwle pe3yibmamel (MakcumaibHoe 3Havenue — 3 6annos) 1.3HaHmne

OCHOBHBIX TEPMUHOB M (PAKTUYECKOTO MaTepuaa 1o TeMe MpoeKTa

2.3HaHue CyIIECTBYIOUINX TOUEK 3peHus (II0X0A0B) K IpobiieMe U Crioco0O0B €€ pelIeHus
3.3HaHue UCTOYHUKOB HH(POpMALIUU

Memanpeomemuvie pe3yibmamol (MAKCUMATbHOE 3HAYeHUe —70a108)

1. YMenue BBIJICTISITH TIPOOJIEMy U 00OCHOBBIBATH €€ aKTYaIbHOCTh

2. YmMenue dhopmyaupoBaTh 1eI1b, 3a/1a91

3. YMenue CpaBHHBATh, COTIOCTABIISITH, 0000IATE U JIeJaTh BEIBOJIBI

4. Ymenue BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3M, MPUBOAUTH AapryMEHThl U
WJUTIOCTPUPOBATH PUMEPaAMU

5. YMenue COOTHECTH TOJYyYEHHBIH Pe3ynbTaT (KOHEYHBIH MPOAYKT) C TOCTABJICHHOU
LIEJIbIO

6. Ymenue HaXOJUTh TpeOyeMyt0 HHPOPMALIHIO B Pa3IMYHBIX HCTOUHUKAX

7. Brnanenue rpaMOTHOM, SMOIIMOHAIBHOM U CBOOOHOM peUbIo.

TaOnuia nepeBoia OLIEHKU UHIMBUIYaIbHOIO IIPOEKTa

KDI/ITGDI/II/I OIICHKH I'PYHIIOBOI'O MPOCKTA

YpoBeHb % bamet Ornenka

3 - BLICOKHH 90-100% 9-10 6amioB 5

2 - TOBBIIIEHHBIN 66-89% 7-8 6amnoB 4

1 - Ga3oBbIit 50 -65 % 5-6 6amnoB 3

0 - Hmke Memnee 4 u MmeHee 2
CpeIHero 50% 0aJI0B

KpuTepunii olIeHKH 3Tala pelieHns 3a1a4

Peduiekcus criocoba peuieHus

NuauBuayanbHas paboTa o NOUCKY CIOCOO0B PELLEHU Konniectso bamios
3aa9n

BriaBuxeHne npeyioxKEHUN B TPYIIIE

YeTKOCTh M3I0KEHHS IINEIIAraeMoro cnoco0a nereHn

OcTaHOBKa MOTOKA HETIPOTYKTUBHBIX PEIICHHM 0-2 6amnoB

HccnenoBanue Bepcril B COOTHECEHUH C HENBIO 0-2 Gamnos
3a/laHus ¥ YCIOBUSAMHU 3a/1a4H

Ananu3 ciocoba pereHus 0-3 6amnoB

Beinenenue criocoba penieHus 0-3 6aioB

O6cyxnenue crocoba pereHus 0-2 6anmoB

OO6cyxneHue cnocoda opraHu3aIuy TPYIOBOM 0-3 6amnoB

YMeHue cinymarh Ipyr Apyra 0-1 6anmoB

YMeHue «yIep:KuBaThy MO3UIMH B TPYIIOBON paboTe 0-3 6amnoB

DOMOIMOHATIFHOE IPUHSTHE YWICHAMHU KOMaH/IbI IPYT 0-1 6ammoB

YMeHune 10roBapuBaThCS 0-3 6aymioB

HUTOT'O 11 6annos




