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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O
NPEIMETA «®PU3UKA»
B pe3yibTate udydyeHnusi yaeOHOro npeaMera Ha YpoBHe cpeaHero oouero oopa3oBaHus:
BoinyckHuK Ha 0230BOM YPOBHE HAYYUTCSH:

— JIEMOHCTPUPOBaTh Ha MpUMepax pojib U MecTO (U3UKU B (OPMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IIPAKTUYECKOHU Jes-
TEIBHOCTH JTIOACH;

— JIEMOHCTPUPOBATh Ha MPUMEPaX B3aUMOCBSI3b MEXLy PU3UKON U APYTUMHU €CTECTBEHHBIMU
HayKaMu;

— yCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPUMEHITH OCHOBHBIC (DH-
3UYECKHE MOJICIH JIJISl MX OMHCAaHUS U OOBSICHEHHUS,

— HCIIOJIB30BAaThb I/IH(I)OpMaI_[I/IIO (1)I/I3I/I"ICCKOFO COJACPpKaHuA ITpHU PCUHICHUN y‘Ie6HBIX, IpaKTUu-
YECKUX, MPOCKTHBIX U UCCIICAOBATCIBCKUX 3aaa4, UHTCTPHUPYA I/IH(l)OpMaHI/IIO N3 pa3jInYHbIX UCTOY-
HHUKOB U KPUTHUYCCKU €€ OLICHHUBAA;

— pa3nuyaTth U yMETh UCIIOJIb30BaTh B y4EOHO-UCCIIEAOBATEILCKON AEITEIbHOCTH METOJIbI
HAYYHOT'O TMO3HaHUS (HAOJIOJCHNE, ONMCAHUE, U3MEPEHUE, SKCIIEPUMEHT, BbIIBUKEHUE TUIIOTE3BI,
MOJICIMPOBAHUE U JIp.) U GOPMBI HAYYHOTO NO3HAHUSA ((aKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha
IpUMepax UX poJib U MECTO B HAYYHOM ITO3HAHUU;

— MPOBOAMTH TPSIMBbIE W KOCBEHHBIE M3MEHEHUs (PM3NYECKUX BEIMYWH, BHIOMpas H3MEpH-
TENBHBIE TIPHOOPHI C YYETOM HEOOXOAMMOW TOYHOCTH M3MEPEHUH, IUIAHUPOBATh XOJ M3MEPEHHH,
MOJTy4aTh 3HAYCHUE U3MEPSIEMOI BEIMYMHBI M OIICHUBATh OTHOCUTEIBHYIO MOTPEITHOCTD T10 33/1aH-
HBIM (popmyTam;

— MPOBOAMTH MCCIIEJOBAHUS 3aBHCUMOCTEH MeX1y (PU3NYECKUMHU BETMYMHAMHE: TIPOBOIUTH
U3MEpEHNS U OTPEIeNATh Ha OCHOBE UCCIIEIOBAHMS 3HAUEHHE TapaMeTPOB, XapaKTEPU3YIONIHX J1aH-
HYIO 3aBUCUMOCTbh MEXKIY BEIIMYMHAMH, U JI€TaTh BBIBOJ] C YUETOM IOTPEITHOCTH H3MEPEHHIA;

— HMCIIOJIB30BATh JJISA OITMCAHUSA XapaKTCpa MPOTCKAHUA (1)I/I3I/I‘-I€CKI/IX IMponIccCCoB (1)I/I3I/I‘-I€CKI/Ie
BCIIMYHUHBI 1 ACMOHCTPHUPOBATH B3aMMOCBA3b MCKIY HUMU;

— HMCIIOJIB30BATh JIAA OITMCAHUSA XapaKTCpa NPOTCKAHUA (I)I/I3I/ILICCKI/IX nponeccoB (I)I/I3I/ILICCKI/I€
3aKOHBI C YUYCTOM I'PaHUIL] UX IPUMEHUMOCTH,

— peuiaTh KaueCTBEHHBIE 3ajjaud (B TOM YHUCIIE M MEXIPEIMETHOIO XapaKTepa): UCIOIb3Ys
MoJieNd, (PU3NYECKHE BETMYUHBI U 3aKOHbI, BBICTPAUBATh JIOTMUECKU BEPHYIO LIETIOUYKY OOBSCHEHHUS
(okazarenbCTBa) MPEAJIOKEHHOTO B 3a/1a4€ Mpoliecca (SBICHMS);

— peliaTh pacueTHHIE 3a/1a4M C SIBHO 33/J1aHHON (PM3MYECKO MOJETbIO: Ha OCHOBE aHAIN3a
YCIIOBMSI 33]1a41 BBIJCNIATh (PU3NUECKYIO MOJEIb, HAXOAUTh (PU3NYECKHE BETMYMHBI U 3aKOHBI, HE00-
XOJIMMBIE U JOCTATOYHBIE JJIS €€ PELICHUS, IIPOBOJUTL PACUYEThl U IIPOBEPSTH MTOJYYCHHBIM PE3YIIb-
Tar;

— YUYUTBIBATh IPAHULIBI TPUMEHEHHS U3yUEHHBIX (PU3MUECKUX MOJIENEN MIpH perieHnn Gpusn-
YECKUX U MEXIIPEAMETHBIX 3a/1a4;

— MCIIOJIB30BaTh MH(OPMAIMIO ¥ IPUMEHSATh 3HaHUS O MPUHLMIAX pabOThl 1 OCHOBHBIX Xa-
PaKTEepUCTUKAX M3YYEHHBIX MalIMH, TPUOOPOB M JIPYTMX TEXHUYECKUX YCTPOMCTB JJISi pELICHMS
NPAaKTUYECKHUX, YIEOHO-UCCIIEOBATENIbCKUX U MTPOSKTHBIX 3a]1a4;

— HCIIONIb30BaTh 3HAHUA O (PU3NIECKUX 00BEKTaX M MpoIeccax B MOBCEAHEBHOW JKU3HU JUIS
obecriedeHus: 6€30MaCHOCTH MPU OOPALIEHNH C TPUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, AJIS CO-
XpaHEeHUs 370pOBbs U COOIIOAEHHSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKarolle cpene, sl
MIPUHATUS PELICHUI B IOBCEIHEBHOM KU3HU.

BbinycKHHK Ha 0230BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYHThCH:

— NOHUMAMb U 0OBACHAMb YENOCMHOCMb QUIUYECKOU Meopull, pa3iuiams SPaHuybl ee npu-
MEHUMOCIU U MECMO 8 PAJY OpY2UX PU3UUECKUX MeOPUll;

— g1ademv npuemamy NOCMpPOEHUs MeoPemuiecKux 00KA3amenbcme, a makice NPocHO3UPo-
8anusi 0cobenHocmerl NPOMeKanus QU3UYECKUx A61eHUll U NPOYecco8 HA OCHOBE NONYUEHHBIX Meo-
pemudeckux 6b160008 U O0KA3AMENbCME;



— Xapakmepuszoeanib CUCMEMHYIO C643b Meofcdy OCHO60NOJIaAzcaruuMu HaQy4YHbiIMU NOHAMU-
SAMU. nPpOCMPARCMEBO, 8peEMA, Mamepust (eeu;ecmeo, nOJZe), 08u9f€€Hu€, Cujia, dnepcusl,

— 8bI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUBUYECKUX 3AKOHOMEPHO-
cmeill U 3aK0H08;

— CAMOCmMOAmMENbHO NI1AHUpoeaniv u npoeodumb dmsuuecxue IKCcnepumennbl,

— Xapakmepuszoeanib 2n0banvHble l’lpO6fZ€Mbl, cmoAawue neped yenoeeuecmeom. IHepeemude-
CKUe, Cblpbeesble, IKoiocuvecKkue, — u pojb gbus’uku 6 peuteHuu smux l’lpO6]Z€M,'

— pewiams NPaKmuKo-opUeHMUposanHvle KauecmaeeHHvle U paciemuvle usuyeckue 3a0avu
¢ 8b160pOM Pu3UUECKOU MOOeNU, UCNONL3YS HECKOIbKO U3UUECKUX 3aKOH08 UNU (hOPMYIL, CE53bl6a-
FOUUX U38eCHble (U3UYECKUe BeIUYUHDL, 8 KOHIMEKCe MeXCNPeOMemHbIX Ces3ell,

— 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNIUKU UZYUEHHBIX MAWUH, NPUOOPO8 U mex-
HUYeCKUXx yCmpoucme;

— 00BACHAMY YC08USA NPUMEHEHUS. (hu3UuiecKux mMooenell npu peuenuy uuieckux 3a0ay,
HAXo0Uums a0eK8amHyo NPedsioNCeHHOU 3a0aye QuU3UYeCKYI0 MOOeb, pa3peulams npooiemy KaK Ha
OCHOBE UMEIOWUXCA 3HAHUL, MAK U NPU NOMOWU MeMOO008 OYEeHKU.

COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
«OU3UKA»

[Tporpamma y4yeGHOTO mpenmeta «Pusnka» HampasiieHa Ha (OPMUPOBAHHE Y 00YUAIOIIMXCSI
(GyHKIIMOHAIBHOW TPAMOTHOCTH M METAlpeIMETHBIX YMEHHI 4epe3 BBIMOJIHEHUE HMCCIIeI0BATENb-
CKOH U IIPAaKTUYECKON NEATEIBHOCTH.

B cucreme ecrecTBeHHO-Hay4HOTO 00Opa3zoBaHHs (U3MKa KaK y4eOHBIH MpeIMeT 3aHUMAaeT
Ba)XHOE MECTO B ()OPMHPOBAHNU HAYIHOTO MUPOBO33PEHUS M O3HAKOMIICHHS 00YYaIOIIMXCS C METO-
JaMH Hay4YHOTO TTO3HAHMSI OKPY’KaIOIIEro MHpa, a TakkKe ¢ (PU3MIEeCKUMU OCHOBaMHU COBPEMEHHOTO
MIPOM3BOJICTBA M OBITOBOTO TEXHUYECKOTO OKPYKEHHS YelIOBeKa; B (HOPMUPOBAHUN COOCTBEHHOM MO-
3UIIMU TI0 OTHOLIEHUIO K (hU3ruecKoil HHPOpMAIIH, TOJTYYSHHON U3 pa3HbIX HCTOUHUKOB.

YcnenrHocTh H3y4YeHus IpeIMeTa CBA3aHa C OBJIaJICHUEM OCHOBaMH yueOHO- HCCIIEeI0BATENb-
CKOI1 1eTeNIbHOCTH, IPUMEHEHUEM TMOJTYYSHHBIX 3HAHUN MIPH PEIICHUU MPAKTHUECKUX U TeOpeTude-
CKHUX 3ajad.

B cootBerctBHEM ¢ PT'OC COO 006pazoBanus (pr3nuka MOKET U3ydaThCs Ha 0A30BOM U yTITyO-
JIEHHOM YpPOBHSIX.

N3yyenne ¢pusnku Ha 6a30BOM ypOBHE OpPUEHTHUPOBAHO Ha obecreueHne o01eoopazoBaTellb-
HOM U 0OIIEKYJIbTYPHOM MOJATOTOBKH BBIITYCKHUKOB.

Copep:xanne 6a30BOro Kypca MO3BOJISET HMCIOJIB30BaTh 3HAHUA O (PU3MUECKUX OOBEKTaX U
nporieccax it o0ecriedyeHns Oe30MacHOCTH MpH 00paIeHnH ¢ MPUOOpaMH U TEXHUUECKUMH YCTPOU-
CTBaMHU; ISl COXPAHEHUS 3[I0OPOBBSl U COONIOACHUS HOPM SKOJIOTHUECKOTO MOBEACHUS B OKpYKaro-
Een cpefie; s MPUHITUS PELICHU B TIOBCETHEBHOM KU3HU.

N3ydenne pusznku Ha yriryOJIeHHOM ypOBHE BKIIOYAET PACIIUPEHUE TPEIMETHBIX Pe3yIbTaToOB
U COJIepXKaHNe, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIEAyIoIeMy podeccnoHatbHOMY 00pa3o-
BaHUIO.

W3yuenne npenmera Ha yriyOJIeHHOM ypOBHE TO3BOJISIET CPOPMHUPOBATH Y o0ydaromuxcs ¢hu-
3UYECKOE MBIIIJICHHE, YMEHHE CHUCTEeMAaTU3HpPOBaTh U 0000IIATh MOJYYEHHbIE 3HAHUS, CAMOCTOS-
TEIbHO MPUMEHATH MOJIyY€HHBIE 3HAHUS JIJISl PEHICHUS IPAKTUUYECKUX U YU4eOHO-MCCIIe0BATEIbCKUX
3aJ1a4; YMEHHUE aHAIM3UPOBATh, IPOrHO3UPOBATh U OLIEHUBATH C MO3MIIUU 3KOJIOIMYECKON Oe3omac-
HOCTHU TOCJEICTBUS ObITOBOI U MPOU3BOJICTBEHHON IEATEIHHOCTH YEJIOBEKA, CBI3aHHOM C UCTIOJb-
30BaHUEM UCTOYHUKOB 3HEPIUH.

B ocHoBy u3yuenus npenmera «Pusnka» Ha 6a30BOM U yriIyOJIEHHOM YPOBHSIX B 4acTu (op-
MHUPOBaHHA y 00YYarOIUXCS HAYYHOTO MUPOBO33PEHUS, OCBOCHHSI OOIIEHAYYHBIX METOJOB MO3Ha-
HUS, a TaKKe NMPAKTUUYECKOr0o NMPUMEHEHHSI HAYYHBIX 3HAHWM 3aJI0)KEHbI MEKIIPEIMETHBIC CBSI3U B
00JIaCTH €CTECTBEHHBIX, MATEMAaTHYECKUX U TYMAaHUTAPHBIX HaYK.

[TpumepHast mporpaMMa COCTaBlieHa Ha OCHOBE MOJIyJIbHOT'O IPUHIIHIIA TOCTPOCHUS yueOHOTO
Matepuaia. KomuuecTBo yacoB Ha M3ydeHHe y4eOHOTO MpeAMEeTa U KIacchl, B KOTOPHIX MPEeIMET MO-
KET U3ydaTbCsl, OTHOCATCS K KOMIIETEHIIMM 00pa30BaTeIbHON OpraHU3aliH.



10 KITIACC
duszuka — pyHagaMeHTAIbHAS HAYKa 0 Ipupoe
Oduzuka — pyHIaMEHTabHAS HayKa O Mpupojae. MeToapl HAyYHOTO MCCeT0BaHus Pr3nde-
CKUX sIBIIeHUH. MoaenupoBanue GU3NUecKux sBJICHUN U mpoueccoB. Pu3ndeckuil 3aK0H — rPaHHULIbI
MPUMEHUMOCTH. DU3MYECKUE TEOPUH U IPUHIIUIT COOTBETCTBUSA. POl 1 MecTo GU3UKH B GOPMUPO-
BaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpPA, B MPAKTUUYECKOU NEATEIBbHOCTH JIoAeh. Dusuxa u
KyIbmypa.

MexaHuka
['paHuIbl IPUMEHUMOCTH KJIACCUYECKOM  MEXaHUKH. Baxxueiime kuHeMaTHYeCKUE Xa-
PaKTEPUCTUKU— MIEpEMEILICHHUE, CKOpOCTb, YCKOpEHHUE.

OCHOBHBIE MOJIEIIN TEJI U ABVKECHUH.

B3aumoneiictBue Ten. 3akonbl BcemupHoro Tarotenus, ['yka, cyxoro TpeHus.

NuepumanbHas cucteMa oTcyera. 3akoHbl MeXaHuku HproToHa.

HNMnynsc maTepHanbHON TOYKU U CUCTEMBI. MI3MeHEeHUe U coXpaHeHue umiyJiisca. Mcnoio-
308aHUe 3AKOHO8 MEXAHUKU 0J1 00BACHEHUS OBUNCEHUSL HeDECHbIX mea U 0I5l PA3BUMUSL KOCMUYECKUX
uccredosanuii. Mexanudeckasi SHEPrusi CHCTEMbI TeJl. 3aKOH COXPAHEHHUS MEXaHUYECKOW YHEPTHH.
PaGoTta cuibl.

Pasnosecue mamepuanvroii mouku u meepoozo mena. Ycinosus pagnogecusi.

Momenm cunvl. Pasnosecue sicuokocmu u 2asa. Jeusicenue sxcuokocmel u 2a308.

Mexannueckue koeOaHus 1 BoJaHBL. [IpeBparienus SHepruu npu KoiaeOaHusX.

DHeprusi BOJIHBI.

OcCHOBBI CHIENHAIBHOI TEOPUH OTHOCUTEJIBLHOCTH
WHBapuaHTHOCTh MOJyJIi CKOPOCTH CBeTa B BakyyMme. [IpMHIMI OTHOCUTENBHOCTH OWH-
mTeitHa. CBsI3b MacChl M DHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTHS TTOKOSI.

MouJiekyasipnas puznka

Monexynspao-kuneruueckas Teopust (MKT) cTtpoenus BemiecTBa u €€ 3KCIIEpUMEHTAIbHbIE
JI0Ka3aTeNbCcTBA. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpeaHel KHHETUYECKOH YHEpIUu TEIIOBOTO
JBHKEHUS 4acTUll BemecTBa. Moiens uaeanbHoro rasa. /laBinenue rasza. YpaBHEHUE COCTOSIHUS HJie-
aJIbHOTO Ta3a. YpaBHeHue MeneneeBa—KunaneiipoHa.

ArperaTHble COCTOSIHHSI BelecTBa. Moodenb cmpoerust Hcuokocmel.

Buytpennss sHeprus. PaboTa u Teruionepeaaya kak crioco0bl U3MEHEHUsI BHYTPEHHEH dHep-
run. [lepBsiit 3akoH TepMoarHaMuku. HeoOpaTuMOCTh TETTOBBIX MpoIieccoB. [IpuHIUTIBI AeCTBUS
TEIJIOBBIX MAIIIKH.

DJIeKTPOCTATHKA
Onexrpuueckoe noje. 3akoH Kynona. HanpsokeHHOCTh ¥ IOTEHIMAN JIEKTPOCTATUIECKOTO
noJisi. [IpoBOIHUKY, TTOTYIPOBOHUKH U AMAIEKTpUKH. KoHmeHcatop.

11 KJIACC

DJIeKTPOAMHAMHUKA

[ToCcTOSHHBIN AIEKTPUUECKUNA TOK. DJIEKTPOJABMKYIIAs cuia. 3akoH Oma JJ1 MOJTHOM LIETH.
DNEeKTPUYECKUM TOK B MPOBOJIHUKAX, IEKTPOJIUTAX, MMOITYIIPOBOJAHUKAX, ra3ax u Bakyyme. Ceepx-
NnpoOBOOUMOCHIb.

Nupykuust MarHuTHOTO 108, J[eiicTBME MarHUTHOTO MOJIsl HAa MPOBOJAHUK C TOKOM U JIBHXKY-
1rytocs 3apsbkeHHyo yactuiry. Cumna Ammnepa u cuia JlopeHniia. MarHuTHbBIE CBOMCTBA BEIIECTBA.

3aKOH AJIEKTPOMAarHuTHOW MHAYKIMH. DJIEKTpOMarHuTHoe noJje. [lepemennslii Tok. SIBnenue
CaMOMHAYKIUU. UTHAYKTUBHOCTB. JHepaus 31eKmpoMacHUMHO20 NOJIA.

DnekTpoMarHuTHeIe Kojiebanus. KonebarenbHbIi KOHTYP.

DNIeKTPOMArHUTHbIE BOJIHBI. /{Mana3oHbl 3JI€KTPOMAarHUTHBIX U3JIYYEHUH U UX MPAKTHUYECKOE
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IIPUMEHEHUE.
I'eomerprueckas onruka. BosHOBBIE CBOMCTBA CBETA.

KBanToBas ¢pusuka. @Pu3uka aroMa 4 aTOMHOIO siipa

['umoresa M. [lnanka. ®otosnekrpuuecknii 3gdexr. PotoH. KopmyckysipHO- BOJIHOBOH Iy-
anu3M. CoomHnouieHue neonpeodenennocmelti I etizenbepea.

[Tnanerapnas mozens atoma. OObSICHEHUE JIMHEHYAaTOr0 CIEKTPa BOJAOPO/Ia HA OCHOBE KBaH-
TOBBIX IOCTYJIaTOB bopa.

CocTaB U CTpOEHHE aTOMHOTO spa. DHEPTUS CBSI3U aTOMHBIX siep. Buabl paaroakTUBHBIX
IIPEBPALICHUI aTOMHBIX SIJIEP.

3aKkoH paguOaKTHBHOIO pacnaja. Saepueiepeakiuu. LlenHas peakuus aeneHus saep.

OnemeHTapHble yacTUlbl. DyHIaMEHTaJIbHbIE B3aUMOAECHCTBUS.

Crtpoenue BcesieHHoOM

CoBpeMeHHBIE TTPEICTABICHHS O MPOUCXOXKACHUH U dBororuu ComHia u 3Be31. Knaccudu-
Kalus 3Be3/1. 3Be3/1bl U UICTOYHUKU UX YHEPTHUU.

INanaktuka. [IpencraBieHue o CTPOCHUH U 3BOJIIOIMK BeeneHHo.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «®U3UKA»

10 KJIACC (35 YACA)

Conep:xanue yueOHOro Mmarepuaia KoJ-Bo 4a-

ypo COB

Ka

BBenenue. Pusnka — pyHaaMeHTAIbHAS HAYKA 0 IPUPOJIe 2

®duszuka — QyHIaMeHTaabHas HayKa o nmpupoze. MeToasl HaydHOTo Huccie-
NoBaHUs (pU3NYECKUX sABICHUNA. MoaenupoBaHue (U3NUECKUX SBICHUN U
nponeccoB. PU3NUECKUN 3aKOH — TPaHULbl IPUMEHUMOCTH. Dusnyeckue
1. TEOPUU U NPUHIUI COOTBETCTBUS. 1

2. Bxoonaa konmponvnasn paboma. 1
Ponb 1 MecTo ¢u3uku B GOPMUPOBAHUU COBPEMEHHOW HAyUHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATENBHOCTH JIIOACH. Pusuka u Kyivmypa.

MexaHuka 17

[98)

I'paHuLIBI IPUMEHUMOCTH KIIACCUYECKOM  MEXaHUKHU.

4. BaxHelme KHHEMaTHYECKUE XapaKTePUCTUKU—TICPEMEIIICHUE, CKO- 1
POCTb, YCKOpPCHHUE.

9]

Koumponvnas paooma Ne 1 no meme «OcHoebl KuHeMamuKu» 1
OCHOBHBIE MOJIETTU TEJ U JIBHXKCHUM.

B3aumogeiictBue Ten. 3akon BcemupHoro taroteHus,

3akoH I'yka

3aKOH CyXOro TPEHHSI.

WNuepuumanbHas cucreMa otcuera. 3akoHbl MeXaHuku HproToHa

SN0
— | = [ | = | —

0. | Mmmynbc MaTepuallbHOW TOYKU U CHCTeMbl. MI3MeHeHne u coxpaHeHue um-
I1yJIbCa.

11. | HUcnonvsosanue 3ak0H06 Mexanuku 01a 00vACHeHUs 08udcenus HebecHwvix | 1
men U 0I5l pa3eumus KOCMU4eCKUX UCC1e008aHU.

12. | MexaHuyeckasi SHEpPIus CHUCTEMbI Tell. 3aKOH COXpaHEHMsI MeXaHW4yeckou | 1
sHepruu. Paborta cuibl.

13. | Pasnogecue mamepuanvroli mouku u meepdozo mena. Ycnosus pasnogecus.| 1

14. | Momenm cunvi. Pasnosecue sicuokocmu u 2aza. Jleusicenue scuokocmeui u | 1
2a308.




Ne
Ko-Bo 4a-
ypo Coaepxanue yueOHOTo MaTepuaJia OB
Ka
15. | Mexanunueckue xonebanust ¥ BosiHbl. [IpeBpaienus s3ueprun npu koneda- | 1
HUSX. DHEPIHsl BOJIHBI.
16. | IIpomesicymounas konmponvnas paboma. 1
17. | IHBapMaHTHOCTb MOAYJISI CKOPOCTH cBeTa B BakyyMe. [IpumHimn otHOocu- | 1
TEJIbHOCTH JWHIITENHA.
18. | CBsi3p Macchl ¥ HEPTUU CBOOOHOM YaCTUIIBL. DHEPTHSI TOKOS. 1
19. | Konmponwvnaa paooma Ne 2 no meme "/[unamuxa mamepuanvhoii | 1
mouku''.
MouJiekyasipaasi pu3uka 9
20. | MonekynspHo-kunernueckas teopust (MKT) ctpoenus BemectBa u ee 3kc- | 1
MepUMEHTaJIbHbIE J0KA3aTeIbCTBA.
21. | AOGcomioTHas TemIeparypa Kak Mepa cpeiHed KUHETUYEeCKOM sHepruu tem- | 1
JIOBOT'O JIBMIKECHMsI YACTHI] BEILIECTBA.
22. | Mogens uaeanpHOro ra3a. /JlaBiaeHnue rasa. 1
23. | YpaBHEHHE COCTOSIHMSI MJl€albHOTrO ras3a. YpaBHeHue MenneneeBa—Kiia- | 1
NepoHa.
24. | ArperaTHble COCTOSIHMSI BelecTBa. Modenb cmpoeHus Hcuokocmell. 1
25. | BHyTpennss sHeprus. PaboTa u Teronepenadya kak crocoObl u3mMeHeHus | |
BHYTPEHHEHN YHEPIUU.
26. | IlepBblil 3aKOH TEPMOJIMHAMUKHU. 1
27. | HeobpaTMOCTh TEMIOBBIX MpoIieccoB. [[pUHIINIIBI 1eHCTBUS TETIOBBIX Ma- | 1
IIHH.
28. | Koumponvnan paboma Ne 3 no meme ""Monexynapuasa gpuzuxa’ 1
DJIEeKTPOAMHAMHUKA 6
29. | Dnekrpuueckoe nonie. 3akoH Kyona. 1
30. | HanpsbkeHHOCTh ¥ NOTEHIMAJ 3JIEKTPOCTATUYECKOTO MOJIsl. 1
31. | IlpoBOgHUKH, IOTYNIPOBOTHUKHU U JUAJIEKTPUKHU. 1
32. | Kongencarop.
33. | Konmpoavnas paboma Ne 4 "Inekmpoounamuxa’’ 1
34. | Hmozosas konmponsHnas paboma 1
35. | IloBropenne MexaHuka 1
11 KJIACC (34 yaca)
Ne Kos-Bo ya-
Conep:kanue y4e0OHOIro MaTepuaa
ypoka COB
DJIEKTPOAMHAMHUKA 16
1. IToCTOSIHHBIN NEKTPUYECKUI TOK. DIEKTPOABIKYIIAS CUJIA. 1
2. BxoaHasi KOHTpoJIbHas1 padoTa 1
3. 3axod Oma 111 HOJIHOM LEMH. 1
4 DNEeKTpUYECKUN TOK B MPOBOJHHUKAX, 3JEKTPOIUTAX, MOJYIPOBOIHU- 1
Kax, ra3ax ¥ BaKyyMe.
KonTposbnast padora Nel no teme: «IlocTosiHHBIN J1eKTpHYe-
3. CKHH TOK» 1
Ceepxnposooumocme.
5 WHaykuyst MarHuTHOTO mostst. J[eicTBHE MarHMTHOTO IOJIsI Ha MPOBOJ- 1
HUK C TOKOM U JBWKYHIYIOCS 3apsKEHHYIO YaCTHILY.
7. Cuna Amniepa u cwita Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTBA. 1




Ne Kos-Bo ua-
Conep:kaHue y4e0OHOro MaTepuaa
YpPOKa COB

3 3aKOH AJIEKTPOMAarHUTHON MHAYKIUU. DaeKTpoMaruutHoe nose. [le- 1
PEMEHHBIHN TOK.

9 SBnenne caMOMHAYKUUU. HAYKTUBHOCTB. JHepeus 31eKmpoMacHum- 1
HO20 NOJIA.

10. | DnexkrpomarHuTHble KojeOanus. KonebarenbHbIi KOHTYD. 1

11 BHSKTpOMaFHI/ITHBIe BOJIHBI. J[Mana3oHbl 3J€KTPOMArHUTHBIX HU3ITyde- 1
HUW U UX TPAKTUYECKOE TPUMEHEHUE.

12. | I'eomeTpuueckas ONTHKA. 1

13. | BonHOBBIE CBOMCTBA CBETA. 1

14. | Ilpomesxicymounas KORmpovHas paboma. 1

15, Habuntoienne BOJTHOBBIX CBOWCTB cBeTa: nudpakius, MHTEphEepeHIus, 1
noJIsipU3anus

16. | KontpoJbHas padora Ne2 no TeMe: «JIeKTPOAHHAMHKA) 1
KBaHnToBasi pu3nKa U 3JIeMEHThI aCTPOPU3UKH 14

17. | 'umote3a M. I1nanka. @oTtosnexkrpudeckuii dpdext. DoToH. 1
KopnyckynsipHo- BonHoBoW nyanusm. Coommuouwienue HeonpeoenenHo-

18. | cmeri ['etizenbepeaa. 1

19. [Imanerapnast MoJenp aToMa. 1

20, OOBbscHEeHUE IMHEHYATOTO CIIEKTPa BOAOPO/Ia HA OCHOBE KBAaHTOBBIX I10- 1
cTynaToB bopa.

21. | CocraB u CTpOEHHE aTOMHOTIO Spa. 1

2. DHeprus CBA3M aTOMHBIX sJIEp. 1

23. Bupl painoakTUBHBIX MPEBpPAIIEHUN aTOMHBIX SIJIEP. 1
3aKkoH paauMoakTUBHOTO pacnaga. AnepHsiepeakiun. llemHas peakius

24. NIEJICHUS SAEP. 1

25. | DnemeHnTtapHble yacTulbl. DyHnaMeHTanbHble B3aUMOJEHCTBHUS. 1

26. KonTpoabnas padora Ne3 nmo teme: «KBantoBasi pusuxa um 3iie- 1
MEHTBI ACTPOPU3NKI

27, CoBpeMeHHbIE MPe/ICTaBICHHS O MTPOUCXOXKACHNUU U 3Bomonu CoHia 1
Y 3BE3].

28. Kiaccudukanus 38e31. 3Be3/1b1 1 ICTOYHUKH MX SHEPTHH. 1

29. | l'amakrtuka. [IpeacraBieHne o CTpOEHUH U 3BOMIOIMK BceneHHOM.

30. | Hmozosasa konmponsnas paboma 1
IoBTOpEHHE 4

31. | Mexanuka 1

32. | Monekynspnas ctpykrypa BemectBa. MKT naneansHoro rasa 1

33. | TepmoanHaMmuka. AKyCTUKa 1

34. | Cumbl 35J€KTPOMArHUTHOTO B3aUMOJEHCTBUS HEMOBUKHBIX 3apsI0B 1

[puio:xxkenne 1. MeToanueckue MaTepuasibl

3a mocienHue rojibl B cucteMe 00pa3oBaHUs MPOU3OILUIN CYIIECTBEHHbIE U3MEHEeHU. B pe-

3yJbTaTE COIMATBHO-YKOHOMUYECKOTO Pa3BUTHs OOIIECTBA BO3HUKIIA HEOOXOIUMOCTh OOHOBIICHUS

obmiero obpazoBanusi. OCHOBHas Hjess OOHOBIEHUST 00pa30BaHUS 3aKJIIOUAETCS B TOM, YTO 00pa3o-

BaHWE 3JIeCh JIOJDKHO CTaTh 00JIee HHIUBUAYATH3UPOBAHHBIM, (YHKITHOHATHHBIM U 3P PEKTUBHBIM.

OTUM U 00BICHSIETCS BHIOODP BBILICTIEPEUUCICHHBIX METOJOB O0YUYCHHS.
Harasitabie MeTObI




Harnsigasle MeTo1pl 00y4eHHs MOKHO TOJPa3AeIUTh Ha JIBE TPYIIIIbI: METOAbl HILTIOCTPAIIHii
Y IEMOHCTpALIUH.

Metoa ninrocTpanmii mpeanosiaraeT moka3 yueHuKaM WIIIOCTPATUBHBIX MOCOOMIA: Tiaka-
TOB, KapT, 3aPHCOBOK Ha JOCKE, KAPTHH, MTOPTPETOB YUEHBIX, MOJIENIeH TeOMETpUIecKuX Guryp, Haty-
PaJIbHBIX MIPEIMETOB U JIp.

MeToa qeMOHCTpPaLUii 0OBIYHO CBSI3aH C IEMOHCTpAIMel MPUOOPOB, OMBITOB, TOKA30M KH-
HO(PWIBMOB, 1MaUIBEMOB, CIAI0B U T.1I.

Cy1ecTByeT HECKOJIBKO METOAMYECKHX YCIOBHH MPUMEHEHHMs HATJSIHBIX CPEACTB 00yde-
Hus: 1) xopoiee 0603peBaHKe HATJISTHOTO MOCOOUS; 2) MOCTaHOBKA yUeOHOI 11e7TH, YeTKOE BhIeIe-
HUE TJIABHOTO MPH JEMOHCTpaIuy nocoOusi; 3) ymeloe couyeTaHue cioBa U MoKasa CpeacTBa HarjsiI-
HOCTH; 4) MPUBJICUEHUE YUAIIUXCS K HAXOXKICHUIO KeJlaeMoil HH(OpMaLIUU.

Nupyknus

[lepexon oT yacTHOro K oOlIeMy, OT €AMHUYHBIX (DAKTOB, YCTAHOBJIEHHBIX C MOMOIUIBIO
HAOJIO/ICHUS U OMBITA, K O0OOIICHHUSM SBJISICTCS 3aKOHOMEPHOCTHIO TTo3HaHus. HeoThemiieMoit 10-
TrHYecKoi opMOii TaKoro mepexojia sIBIseTCs MHAYKUUS, PEACTaBIsAomas coOoi METo ] paccyx-
JICHUI OT YaCTHOTO K O0IEMY, BBIBOJI 3aKIFOUEHUS M3 YACTHBIX MOCBUIOK.

NuaykTuBHOE M3y4YeHUE TEMBI MOJIE3HO B TEX CIIydasX, KOrja MaTepual HOCUT IpeuMylie-
CTBEHHO (haKTUUECKHI XapaKTep WM CBsS3aH ¢ (OPMUPOBAHUEM MOHSITHIA, CMBICT KOTOPBIX MOXET
CTaTh SCHBIM JIMIIb B X0/1€ UHAYKTUBHBIX paccyXaAeHul. THAyKTUBHBIM METOJOM PEIIAIOTCs MHOTHE
MaTeMaTHYECKUE 3a/1a4H, 0COOCHHO KOT/J]a YUUTENlb CUNTAeT HEOOXOIUMMBIM CAaMOCTOSATEIBHO TOIBE-
CTH y4alluXcsl K YyCBOSHUIO HEKOTOPOit Oosiee 00001eHHOM (hOpMYIIHI.

Henykumst

JlenyKTUBHBII METOJT CTIOCOOCTBYET O0siee OBICTPOMY MPOXOXKICHUIO Y4eOHOr0 MaTepuaa,
aKTHBHEE pa3BUBaeTCs abCTpakTHOE MbllUIeHHE. [[puMeHeHne ero moae3Ho npu U3yuyeHUH TEOPETHU-
YeCcKOro mMarepualia, IpH pelieHuy 3a/1a4, TpeOYIOIUX BhISBICHUE CIEICTBUN U3 HEKOTOPBIX Oosee
OOMIMX TOJIOKEHUH.

PenponykTuBHbie MeTOAbI. PeripoyKTUBHBINA XapaKTep MBIIUICHHUS MPEIIoiaraeT akTUB-
HOE BOCTIPUATHE M 3allOMHHaHUE cooliraeMoil nHdopmarmu. [IpuMeneHre 3TuX METOIOB HEBO3-
MOKHO 0€3 MCMOJIb30BaHUs CIOBECHBIX, HATJISIAHBIX METOJI0OB, KOTOPBIE SIBJISIFOTCS Kak Obl MaTepu-
aJbHOM OCHOBOW 3TUX METOJIOB.

Oco0enHo 3¢ (heKTUBHO MPUMEHSIOTCS PENPOAYKTUBHBIE METO/IbI B T€X CIIydasx, KOrjaa co-
nep:kaHue yuyeOHOro MaTepualia HOCUT MPEUMYIIECTBEHHO MH(POPMATUBHBIA XapakTep, MpeacTaB-
JsieT coOoM onucaHne CocoO0B MPAKTUUECKUX ACHCTBUMA.

I1po6.1eMHO-TIOUCKOBBIE METO/IbI IPUMEHSIOTCS B TIpoOieMHOoM o0yuenun. [1pu sTom yuu-
TeJb UCMOIb3YeT TaKhe MPUEMBI: CO3/1aeT MPOOJIIEMHYIO CUTYalIMIO (CTaBUT BOIPOC, Mpe/yiaraer 3a-
Jady), OpraHu3yeT KOJUIEKTUBHOE 00CYKICHNE BO3MOKHBIX MOIX0/I0B K PAa3pEIICHUIO MPOOIEMHON
CUTYallUH, MOATBEPKAAET MIPABIUIIBHOCTD BHIBOJOB, BEIIBUTAET TOTOBOE MPOOIEMHOE 3a/IaHUE.

[Ipo61eMHO-TIONCKOBBIE METOABI IPUMEHSIOTCS IPEUMYILIECTBEHHO C 1I€JIbIO PA3BUTHUSI HABbI-
KOB TBOPYECKOM yueOHO-103HABATENbHOM AedaTeabHOCTH. Oco0eHHO 3 (HEKTUBHO MPUMEHSIOTCS 3TH
METOJBI B TeX CIy4Yasx, KOT/a CcoJepKaHue y4eOHOro MaTepuaiia HampaBiieHO Ha (hOpMUpPOBaHHE
MOHATHI, 3aKOHOB, TEOPUH U T.1.

Metoabl caMoOCTOATENBbHOI PadoThl BbIIEISAIOTCS HA OCHOBE OLIEHKH MEPbI CAMOCTOSITEIb-
HOCTH YYEHUKOB B BBINIOJIHEHUHU y4eOHOH HesTenbHOCTU. CaMocToATeNbHasi paboTa BBIOIHSAETCS
KaK 10 33aJJaHUI0 yYUTels, TaK U 10 COOCTBEHHOM MHUIIMATHBE YUCHHKA.

CamocTosTenbpHast padoTa YYSHHUKOB OCYIIECTBIISETCS MPU BHIMIOTHEHUN PAa3HOOOPA3HBIX BH-
10B yueOHoOH nestenbHOCTH. Hanbonee pacnpocTpaHeHHBIM €€ BUJIOM sIBJIsieTCsl paboTa CO IIKOJIb-
HBIM Y4eOHHKOM, CIIPABOYHOM U Apyroil nurepatypoid. OueHb BaXKHO CHCTEMaTHYeCKH padoTaTh ¢
y4eOHMKOM Ha ypoke. [Ipu oObsicHeHNM y4eOHOTO Marepuana y4eOHUK He CIeyeT 3aKphIBaTh, a
HA000POT, HY>)KHO TIPOCUTHh YIYCHUKOB BHUMATEIHHO YHTATh BMECTE C YUUTEJIEM OIpEICICHHUS, 3a]1a-
BaTh BOIPOCHI IIPH 3aTPYAHEHUSX, BBIICIATH [0 COBETY YUMTENs TJIaBHbIe MbICTH Maparpada, pado-
TaTh C pUCYHKaMH, cxeMamH, Tabnuiamu. OTenpHble yueOHbIe TEKCTHI MOXKHO BOOOIIIE MPEATIOKUTh
Y4YE€HUKaM MPOYUTATh B X0JI€ YPOKa CaMOCTOSITEIHHO.



MeTtoabl YCTHOIO KOHTPOJISA. Y CTHBIN KOHTPOJIb OCYLIECTBIIACTCS ITyTEM NHANBUAYAIBHOIO
u (GpoHTaTBHOTO ompoca. [Ipn MHIUBUAYaTbHOM OMNPOCE YYUTENIh CTABUT MEpel] YYCHUKOM He-
CKOJIbKO BOIIPOCOB, OTBEYAsi HA KOTOPbIE OH IOKA3bIBA€T YPOBEHb YCBOEHUS y4eOHOro MaTepuaa.
[Tpu ¢ppoHTATBLHOM OIPOCE YUUTENh TOAOUPAET CEPHIO JIOTHUECKHU CBSI3aHHBIX MEXy COOO0H BOIPO-
COB M CTaBUT UX IIEPEl BCEM KJIACCOM, BBI3bIBAs UIsl KPATKOIO OTBETA TE€X MU MHBIX YUYCHHUKOB.

MeToabl NUCHBMEHHOT0 KOHTPOJIsI. B niporiecce 00y4eHuu 3TH METOIbI IPEIOIAratoT Mpo-
BEJICHUSI IMCbMEHHBIX KOHTPOJIbHBIX Pa0OT, JUKTAHTOB, IMCbMEHHBIX 3a4eToB U 1p. I[lucbmMeHHbIe
paboThI MOTYT OBITh KaK KPaTKOBPEMEHHBIMHU, IPOBOIUMBIMH B TeueHHe 15-20 MUHYT, TaK U 3aHU-
MAaIOIUMH BECh YPOK.

Taxxke ¢ 1eIbI0 MOBBILIEHHUS] AKTUBHOCTU OOYYaIOIMXCSl HA YPOKE HCIOJIB3YIOTCS pa3jiny-
Hble mpueMbl. B nponiecce 00ydeHust MpUEMBI UTPAIOT BaKHYIO POJIb, TOCKOJIBKY OHU MOOYKAAIOT
YYaIIUXCsl K aKTUBHOMY y4YacTHIO B OCBOCHHH Y4E€OHOTO MaTepuasia: OCTaHOBKA BOIPOCOB IPHU U3-
JIOXEeHUU yuyeOHON MH(OpMaIiK, BKIIOYEHNE B HETO OTAEIbHBIX IPAKTUYECKUX YIIPAKHEHUH, CUTY-
allMOHHBIX 3aJa4, OOpalleHue K HArJIATHBIM M TEXHUYECKHM CPEICTBaM, MOOYKACHUE K BEICHUIO
3anuced. K Takum npuémaM OTHOCAT: NMJAKTUYECKUE UIPBI, JOTUYECKUE 3alayM, YIIPAKHEHUS Ha
CpaBHEHHE U 0000IIEHIE, CAMOCTOSTEIBHBIE pa0OTHI U T.1.

Merton u npuéM MoryT MeHsThCsl MecTaMu. Ho He3aBUCHMO OT 3TOro, YUHUTelNlb 00513aH BKIIIO-
YUTh B CTPYKTYPY CBOET0 YpOoKa TOT MM MHOW IpuéM, Meto. B pesynbTare y oOyuatomuxcs Oyaer
(dbopmHpoBaThCs HHTEPEC K Yy4eOHOMY MPOLIECCY, NOBBIATHCS AKTUBHOCTD, YTO UMEET HEMAJIOBaX-
HOE 3Ha4€HUe JUIsl yUUuTels B ero padore.

Pusnyeckne JTMKTAHTHI - XOPOIIO U3BeCTHAS (hopMa KOHTPOJIS 3HAHUH. YUHUTENb caM TN
C IIOMOILBIO 3BYKO3AIMCH 3a1a€T BOMPOCHI; yYallUecs 3alUChIBAIOT 1101 HOMEPaMH KPAaTKHE OTBETHI
Ha HUX.

Ha ypokax (¢u3uku yuuTesnst 4acTo UCHOJIb3YIOT padoTy ¢ TpeHaxkepamu. [loBbimeHre kave-
CTBA 3HaHUH 00YYAIOLIUXCSl HEMBICIUMO 0€3 XOpOIIO OTPa0OTaHHBIX HABBIKOB.

MopaesupoBanue - 01MH U3 HanOoJee yauyHbIX PUEMOB Uil Pa3BUTHS MBICITUTEIHHON Je-
ATEJIBHOCTH IIKOJIBHUKOB. [Ipy MpaBUIbHOM MOCTPOCHHH OHO JOCTATOYHO KOHKPETHO, JIETKO BOC-
IIPUHUMAETCS 3pUTENIBHO, IOJIHOCTHIO OTPA’KAE€T BHYTPEHHUE CBSI3U U KOJIMYECTBEHHBIE OTHOLLICHUS.

TecToBble 3a1aHHUsA UMEIOT 11€TbI0 3((EKTUBHBIA KOHTPOJb 33 3HAHUAMH, YMEHUSIMHU U
HaBbIKaMU ydamuxcs. OHU MO3BOJIAIOT YUYUTEIIO CBOEBPEMEHHO OOHAPYKHUTH NMPOOEIbI B YCBOSHUU
TOW WJIM WHOW TEMBI, 4TOOBI B JabHEHIIIEM MPOIyMaTh BUAbI pabOT JJIsl BOCHIOJIHEHUS ATUX Mpoode-
JIOB B 3HAHMSX yYalIUXCS.

Jlnis peanu3anny MO3HABATENbHOW M TBOPYECKON aKTUBHOCTH IIKOJBHUKA B YYEOHOM IpO-
L[ECCE MCIIONB3YIOTCSI COBPEMEHHBIE 00pa30BaTe/IbHbIe TEXHOJIOIHH, JAIOIINE BO3MOKHOCTb ITOBBI-
1aTh KauecTBO 00pa3oBaHus, Oojee F3(pPEKTHBHO HCIIONB30BaTh yueOHOE BpeMs M CHHXKATh JIOJIIO
PENPOAYKTUBHOM JEATEIBHOCTH YYAIUXCSA 3a CUET CHI)KECHUS BPEMEHH, OTBEICHHOTO HA BBIIIOJIHE-
HUE JOMAIIHETO 3a/1aHuUs.

TexHoJI0rHsl MPOEKTHBLIX METOI0B 00y4eHus1. PaboTa 1o JaHHOW METOJMKE 1aeT BO3MOXK-
HOCTb Pa3BUBATh WHAMBHUIYyaJIbHbIE TBOPUECKHE CIIOCOOHOCTH YYaIIUXCs, 00Jee OCO3HAHHO MOIXO0-
IUTh K IPOQECCHOHATIBHOMY U COLMAILBHOMY CaMOOIPEIEICHHIO.

TexHonorns uccjef0BaTELCKUX METOAOB B 00y4eHHH JAa€T BO3MOKHOCTD YYaIlIUMCSI ca-
MOCTOSITENIBHO MOMNOJIHATh CBOU 3HaHMSI, INTyOOKO BHUKATh B U3y4aeMylo IpoOJIeMy U MpearoiaraTtb
MYTH €€ PEIICHUs], YTO BaXKHO MPHU (POPMUPOBAHMM MHUPOBO33PEHHs. ITO BAXKHO JUIS OMpPEICIICHHS
WHAVBUIYAJIBHON TPAEKTOPHH Pa3BUTHUSA KaXKIO0I0 NIKOJBHUKA.

Texnonorns o0y4eHusi B COTpyJHHUYECTBe (KOMaHHas1, rpynnoBas padora). CorpyHu-
YECTBO TPAKTYETCS KaK HJIes] COBMECTHOM pa3BUBAIONICH AEATEIbHOCTH B3POCIbIX U eTeil, CyTh UH-
JMBHIYyaJIbHOTO TIOAX0A B TOM, YTOOBI HITH HE OT yU4eOHOTrO MpeaMeTa, a OT peOeHKa K MpeaMeTry,
UATH OT TEX BO3MOKHOCTEH, KOTOPBIMU pacrosaraeT peOeHOK, MPUMEHATh IICUX0JI0ro-1eJaroruye-
CKUE AMArHOCTUKH JIMYHOCTH.

NudopmaniuoHHO-KOMMYHMKAIMOHHBbIE TexHoJoruu. Ha ceromnsimanii 1enp nHbOpma-
IIUOHHO — KOMMYHHUKAI[HOHHBIE TEXHOJIOIMH 3aHUMAIOT BCcE Ooubliee U OoJblee MecTo B 00pa3oBa-
TENBHOM IIponecce. ['JTaBHBIM MPEeuMyIEeCTBOM 3TUX TEXHOJOTUH SABJISETCS HAIVISIAHOCTD, TaK Kak
OosbiIast 1011 HHGOPMAIIMK YCBAaUBAETCS C TIOMOIBIO 3pUTENFHON MaMsATH, U BO3JEHiCTBHE Ha HEE
OYEHb BAXXHO B 00yueHHHU. MH(pOpMaIMOHHBIE TEXHOJOTUH MTOMOTAIOT cAeIaTh Mpolecc 00ydeHus

9



TBOPUYECKUM U opueHTHpoBaHHBIM Ha yuarierocs. UKT ucnonbs3yio Ha ypokax, mpuMeHsist 00pa3oBa-
TebHBIC U 00YYAIOIIHe MPOTrPaMMBI, CO3/IAI0 K YPOKaM MPE3CHTAIUHN, UCTIONB3YI0 MYyIbTHMETUHHOE
o0opyoBaHue AJIs T0Ka3a BUAEO MO pa3iIMuHbIM TeMaM pa3esioB Kypca HauaabHOW IIKOJIBI.

KonTpoJb 3a pe3yjbTaTaMu 00y4eHUsI OCYIIECCTBIIIETCS Yepe3 MCIOIb30BAHUE CIEIYIO-
IIMX BUJOB: BXOJHOM, TEKYIIHH, IPOMEXKYTOUHBII, UTOTOBBIH. [Ipy 3TOM HCIIONB3YIOTCS pa3InyHbIe
(hOpMBI KOHTPOJIS: KOHTPOJIbHASL paboTa, CaMOCTOsITENIbHAS paboTa, TeCT, MPOCKTHI.

@DopMBbI KOHTPOJIS: TEKYIIUH U MPOMEKYTOUHBINA MPOBOAUTCS B pOpME KOHTPOJIBHBIX padoT,
paccuMTaHHBIX Ha 45 MUHYT, UTOTOBBIM pACCUMUTAH Ha 2 Yaca, TECTOB U CAMOCTOSITEIIbHBIX paboT Ha
15 — 20 munyT ¢ 1udPepeHIMPOBAHHBIM OIICHUBAHUEM.

Texymuii KOHTPOJIb IPOBOJUTCS C LEBIO TIPOBEPKH YCBOSHHS H3y4aeMOT0 U ITPOBEPSEMOTO
MIPOrpPaMMHOT0 MaTepuania; COJAep>KaHUE OMPECNIAIOTCS YUUTENIEM C YYETOM CTEIEeHH CIIOKHOCTH
M3y4aeMoro MaTepHaia, a Takxke 0CoOeHHOCTel oOyuarommxcst kiacca. MiToropas KOHTpoJibHast pa-
00Ta MPOBOIUTCS MOCTE U3YyUEHHS BCEX TEM MPOTrpamMMbl B KOHIIE y4eOHOTro roja.

IIpunoxenne 2. OueHoYHbIE MaTEPHATIbI
Kputepun onieHuBaHus YCTHBIX U MUCbMEHHBIX padoT no pusnke

O1ieHKa TUCbMEHHBIX CAMOCTOATEIbHBIX M KOHTPOJIBHBIX PaboT

Omnenka «5» craBuTCs 32 pabOTy, BBHIIOIHEHHYIO 0€3 OIMOOK M HEOYETOB MU UMEIOIIYIO
He 6oJjiee 0IHOTO Hel0YeTa.

Orenka «4» craBUTCs 32 pabOTY, BHITIOJHEHHYIO IMOJIHOCTHIO, HO TIPU HAJTMYHUH B HEH:

a) He OoJiee oIHOM HerpyOOi OMMOKKM M OJTHOTO HEJO0UETa,

0) nnm He OoJiee IByX HEJOYETOB.

Onenka «3» cTaBUTCS B TOM ClIy4ae, €CJIM yUYEHUK MTPaBHIIbHO BBIIOJIHUI HE MEHEE MOJIOBUHBI
pabOThI UITH JTOTTYCTHII:

a) He OoJiee IBYX TPyOBIX OIIHUOOK,

0) wu He GoJee 0AHOM rpy00ii OIIMOKH U OTHOTO HEeJloYeTa,

B) WM HE OoJsiee IBYX-TPeX HErpyObIX OIMIMOOK,

T') WIKA OJTHOW HerpyOoil OMMOKHN U TpEeX HEA0YETOB,

1) UM MPU OTCYTCTBUM OIIMOOK, HO MIPU HAIUYUU 4-5 HEJI04EeTOB.

Orenka «2» cTaBUTCSA, KOTAA YUCIO OMIMOOK M HEJOUYETOB NMPEBOCXOAUT HOPMY, IIPU KOTOPOI
MOJKET OBITh BBICTABIICHA OLIEHKA «3», UM €CIIU MPABUIHLHO BHITIOJTHEHO MEHEE TIOJIOBHHBI Pa0OTHI.

VYuyutens uMeeT MpaBO MOCTaBUTh YUYEHHKY OIEHKY BBIIIE TOM, KOTOpas MperycMOTpeHa
«HOPMaMm, €CIM YYeHUKOM OPUTHHAJIbHO BBINIOJIHEHA padoTa.

O1eHKa YCTHBIX OTBETOB

OueHka «5» CTaBUTCS B TOM Cllydae, €ClIy y4alluncs:

a) oOHapy’KMBaET MOJIHOE TOHUMaHKUEe (PU3NIECKOI CYIIHOCTH pacCMaTPUBAEMBIX SIBIICHUH U
3aKOHOMEPHOCTEH, 3HaHHWE 3aKOHOB M TEOPUH, YMEET MOATBEPIUTh UX KOHKPETHBIMH MPUMEPAMU,
MIPUMEHUTH B HOBOW CUTYAIIUU U MPH BBIMOJHEHUH MPAKTUYCCKUX 3aTaHUN;

0) IaeT TOYHOE ONpE/EICHNE U UCTOJIKOBAHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHIA, a TaKxkKe
NpaBWIbHOE OnpeeNeHne (PU3NIECKUX BEIMUMH, UX eIMHHII U CIIOCOOOB N3MEPEHUS;

B) TEXHUYECKH I'PAMOTHO BBIMOJIHAET (PU3UUYECKUE OMBIThI, YEPTEKU, CXEMbl, TpapuKu, COo-
MYTCTBYIOIME OTBETY, MPABHJIHO 3alKCHIBAET (HOPMYJIBI, MOJIB3YSACh MPUHATON CHCTEMOHN YyCIOB-
HBIX 0003HAUYECHUI;

T') IPU OTBETE HE TTOBTOPSET TOCIOBHO TEKCT yUeOHMKA, a yMeeT 0TOOpaTh TilaBHOE, OOHApY-
KHUBAET CAMOCTOSTEIHPHOCTh U APTYMEHTHPOBAHHOCTh CYXKJCHHUH, YMEET YCTAHOBHUTH CBSI3b MEKIY
M3y4aeMbIM U paHee U3yuYeHHBIM MaTEpHUaIOM 10 Kypcy (PU3UKH, a TAaKKe C MaTepHaIOM, YCBOCHHBIM
MIPH U3YYCHHUH JIPYTHX CMEXKHBIX MPEAMETOB;

1) YMEET MOAKPENUTh OTBET HECIOKHBIMU JEMOHCTPALIMOHHBIMU OMBITAMU;

€) YMeeT JieNaTh aHajau3, 0000IIeHUs U COOCTBEHHBIE BHIBOJIBI IO JAHHOMY BOIIPOCY;

) YMEET CaMOCTOSITEIbHO U PAallMOHATILHO paboTaTh ¢ Y4eOHUKOM, JOTIOTHUTEIHHON JTUTe-
paTypoy U CIIpaBOYHHUKAMU.

Ornenka «4» cTaBUTCS B TOM CJIy4ae, €M OTBET YJOBJIETBOPSET HA3BAHHBIM BBIIIE TPEOOBa-
HUSIM, HO y4Yaluics:
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a) IOMyCKaeT 0JIHy HerpyOyro omuOKy Wi He OoJiee IBYX HEJOUYETOB U MOKET UX UCIIPABUTD
CaMOCTOSITENIFHO, WJIM TIPU HEOOJIBILION MOMOIIN YYUTEIIS;

) He 00J1ajaeT NOCTAaTOYHBIMU HaBbIKaMU PabOTHI CO CIPABOYHOM JHUTEpaTypoit ( Hampumep,
YYEHHUK YMEET BCE HAlTH, IPaBUIHHO OPUEHTHPYETCS B CIIPABOYHUKAX, HO pabOTaeT MEIJICHHO).

Onenka «3» CcTaBUTCS B TOM Cllydae, €CJIM ydalluiics MpaBUIbLHO MOHUMAET (hU3MUYECKYIO
CYLIHOCTh PacCMaTPUBAEMBbIX SIBIEHUH U 3aKOHOMEPHOCTEH, HO IIPU OTBETE:

a) 0OHapY’KMBAET OT/IENbHbBIE MPOOEIbl B YCBOGHUH CYIIIECTBEHHBIX BOIIPOCOB Kypca (pU3UKHU,
HE NPENATCTBYIOIINE JaIbHENIIEMY YCBOCHHIO IPOTPAMMHOI0 MaTepuaa;

0) UCIBITHIBACT 3aTPyAHEHHUS B IPUMEHEHUU 3HAHUN, HEOOXOAUMBIX ISl pEIICHUS 3a/1a4 paz-
JMYHBIX THIIOB, IPH OOBSICHEHNH KOHKPETHBIX (PU3MYECKHX SBICHUN HA OCHOBE TEOPUH U 3aKOHOB,
WIH B IOATBEPKJACHUN KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO IPUMEHEHUS TEOPUH,

B) OTBEYAET HEMOJIHO HA BOIPOCH! YUUTENs ( YIIyCKasi U OCHOBHOE), UM BOCIIPOU3BOJUT CO-
JepKaHue TeKCcTa y4eOHUKA, HO HEJIOCTaTOYHO IMOHUMAET OTJENIbHbIE MMOJI0KEHUS, UMEIOIINE BaX-
HOE 3HAUEHUE B 3TOM TEKCTE,

r') 0OHAapy’KMBAaeT HEJOCTATOYHOE MOHUMAaHHE OTAENbHBIX MOJIOXKEHUN MPHU BOCIPOU3BEE-
HUM TEeKCTa y4yeOHHMKA, WM OTBEYACT HEIOJHO Ha BOIPOCHI YUUTENs, OMYyCKasl OJHY-ABE IrpyoOble
OLIMOKHU.

O1neHKa «2» CTaBUTCS B TOM CIIy4ae, €CJIM YYCHUK:

a) HE 3HACT U HE MIOHUMAET 3HAYUTEIbHYIO WJIM OCHOBHYIO 4acTh POrPaMMHOI0 MaTepuaa
B IIpejieiax MOCTaBIEHHBIX BOPOCOB,

0) wiu umeet cnadbo chopMyIUPOBaHHBIE M HEMOJIHbIC 3HAHUS U HE YMEET MPUMEHSITh UX K
PELIEHNI0 KOHKPETHBIX BOIIPOCOB U 3aj1ay 110 00pa3iy U K IPOBEIECHUIO ONbITOB,

B) WIM IIPU OTBETE JIOMyCcKaeT Oosiee IByX IpyObIX OUIMOOK, KOTOPbIE HE MOXKET UCIPABUTH
Jla’ke IIPU IMOMOILIY YUUTEIS.

['pyOBIMH CUMTAIOTCS CACAYIONINE ONIHOKH:

HE3HAHUE OIPEJIECIICHUs] OCHOBHBIX MOHATUH, 3aKOHOB, NPAaBUJI, OCHOBHBIX MOJOXXEHUH Teo-
pun, He3HaHue (opmMyI1, OOLIEIPUHATHIX CUMBOJIOB 0003HaUCHUHN (DU3UYECKUX BEIIMYMH, SIUHUI] UX
U3MEpEHMUS;

HE3HAHWE HAMMEHOBAHUM €IMHULl U3MEPEHHUS,

HEYMEHUE BbIIETIUTh B OTBETE IJIaBHOE,

HEYMEHHE MTPUMEHSATh 3HAHUS JJIS pEIeHUs 3a/1a4 U OOBSICHEHUs (PU3HMUECKUX SIBJICHUH,

HEyMEHUE JIeJIaTh BBIBOJIBI M 0000IIECHNS,

HEYMEHUE YUTATh U CTPOUTH IPaQUKU U MPUHIUIHAILHBIE CXEMBI,

HEYMEHHE TOATOTOBUTH YCTAHOBKY HJIM J1a0OpaTopHOE 000pYAOBaHHUE, IIPOBECTH OIIBIT, HE-
00X0MMbI€ pacueThl WIIM UCIIOJIb30BATh MOJIyYEHHbIE TJaHHBIE /IS BHIBOJIOB,

HEYMEHHE MOJIb30BaThCsl yUCOHUKOM U CIIPABOYHUKOM IO (pU3MKE U TEXHUKE,

HapyIlIeHWEe TEXHUKH 0€30MacCHOCTH MPU BBHIOJHEHUH (PU3NYECKOTO SKCIIEPUMEHTA,

HEOpEeKHOE OTHONICHHE K Ta00paTOpHOMY 000PYIOBAHHIO i U3MEPUTEIIBHBIM IPpUOOpam.

K HerpyObImM onmmokam ciieyeT OTHECTH:

HETOYHOCTh (POPMYIHPOBOK, OINpPEICTICHHUH, TOHATUH, 3aKOHOB, TEOPHUI, BBI3BAHHAS HEMOJI-
HOTOHM OXBaTa OCHOBHBIX MPU3HAKOB OINPEAESEMOro MOHATHS WU 3aMEHOW OJHOTO-ABYX M3 3THUX
IIPU3HAKOB BTOPOCTENIEHHBIMH,

OLIMOKU MPU CHATUHU MOKA3aHUN C M3MEPUTENBHBIX MPHUOOPOB, HE CBSA3AHHBIE C OIpeee-
HUEM IICHbI JAETICHUS IIKaJbl ( HAIpUMEDP, 3aBUCSIIUE OT PACIIONOKEHHUS U3MEPUTENBHBIX TPUOOPOB,
ONTHYECKHUE U Ap.),

OIIMOKY, BbI3BaHHBIE HECOOIIOICHUEM YCIIOBUI MPOBEACHUS OIbITA, YCIOBHUM pabOThI U3Me-
pUTEIBHOTO MpHOOpa ( HEYpaBHOBEIIEHHBI BECHI, HE TOYHO OIpe/iesieHa TOUKa OTCUETa),

OIIMOKU B YCJIOBHBIX 0003HAYEHHSIX Ha MPUHLHUIUAIBHBIX CXEMaX, HETOYHOCTh rpaduka u

Ap-,
HEpaLMOHABHBIN METOJl pelIeHUs 3a7aud WM HEJJOCTaTOYHO MPOAYMAaHHBIN IUIaH YCTHOTO
OTBE€Ta ( HapyUICHUC JIOTUKHU, TOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTGHeHHBIMI/I),
HEepaIMOHAIbHBIE METOIbI PAOOTHI CO CITPAaBOYHON U JPYTOH JIUTEPATYPOH,
HEYMEHHE pelaTh 3aJa4u B 00IEeM BHUJIE.
OrieHka 1a00PATOPHBIX U MPAKTHYECKUX PaboT
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OnieHka «5» CTaBUTCS B TOM Cllydae, €CJIM yYaluics:

a) BBITMOJIHWI paboTy B MOJIHOM 00BEME ¢ COOIIIOICHEM HEOOXO0IMMOM TIOCIIEI0BATEIEHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA;

0) CaMOCTOSITENIEHO ¥ PAIMOHATIFHO BBEIOPANT U MTOATOTOBIII JISl OIIBITA BCE HEOOXOAMMOE 000-
pyZloBaHHE, BCE OMBITHI IPOBEN B YCIOBUAX U peKUMaX, 00ECIEUNBAIONINX MMOTYYCHHE PE3yIbTaTOB
Y BBIBOJIOB C HAOOJIBIIEH TOYHOCTHIO;

B) B IIPEJICTABJICHHOM OTYETE MMPABUJIBHO U aKKyPAaTHO BBIMOJIHUI BCE 3aMTUCH, TaOJIULIbI, pU-
CYHKH, YepTeXKH, rpa(uKu, BEIYUCICHUS U C/IeIall BEIBOJIBI;

T') IPaBUJIBHO BBIMOJIHUI aHAJIU3 MTOTPEIIHOCTEH;

1) cobmoan TpeboBaHus 0€30MIaCHOCTH TPYAA.

Onenka «4» cTaBUTCS B TOM CJIy4ae, €CJIM BBIIIOJHEHbI TPEOOBaHUS K OLICHKE 5, HO:

a) OMBIT MIPOBOAMJIICS B YCIOBUSX, HE 00ECIICUNBAIOIINX JOCTATOYHONH TOUHOCTH U3MEPEHUH;

0) niu OBLIO TOMYIIEHO JIBA-TPU HEJ0UeTa, WM He 00Jiee OHOM HerpyOoil OMOKHA U OHOTO
HeJoueTa.

Onenka «3» cTaBUTCS, €clid padoTa BHIIIOJHEHA HE MOJIHOCThIO, HO 00BEM BBIIOJIHEHHOM Ya-
CTH TaKOB, YTO MOXKHO C/EJIaTh BBIBOJBI, UM €CJIH B XOJI€ MPOBEACHUS OIBITA U U3MEPECHUN ObLIH
JIOTYIIEHBI CIEAYIOIIUE OIIUOKH:

a) OIBIT IPOBOJUIICS B HEPALIMOHAIBHBIX YCIOBUSX, UTO MPUBEJIO K MOITYUYEHHUIO PE3yIbTaTOB
¢ Ooublel MOrPenIHOCThIO,

0) wiu B oT4eTe OBLIN JOMYIIEHBI B OOIIEH CII0KHOCTH HE OoJiee ABYX OMMOOK ( B 3ammcsx
€IMHULl, U3MEPEHUAX, B BBIYMCICHUIX, Tpadukax, TaOiIMIax, cXxeMax, aHajlu3e MOTpelHoCcTed U
T.J1.), HE TIPUHIIUITAATIHHOTO JIJIsl JAaHHOW pa0OThI XapakTepa, He MOBJIHMSIBIINX HA PE3YJIbTAT BHITION-
HEHUS,

B) WJIM HE BBIMIOJHEH COBCEM WJIM BBIMOJIHEH HEBEPHO aHAJIU3 MOTPEIIHOCTEH,

I') Wik paboTa BBHINOJIHEHA HE MOJIHOCTHIO, OJHAKO OOBEM BBIIIOJIHEHHOW YacTH TAaKOB, YTO
MO3BOJISICT MOJIYYUTh MIPABUIIBHBIE PE3YIbTATHl U BHIBOJBI IO OCHOBHBIM, MPUHIMITHATHLHO BAYKHBIM
3ajauaM paboThlI.

Onenka «2» cTaBUTCS B TOM ClIydae, eClu:

a) paboTa BBINIOJHEHA HE MOJIHOCTHIO, 1 00BEM BBIIIOJIHEHHOW YacTh pabOThI HE MO3BOJISET
c/IeNaTh MPaBUIbHBIC BBIBOIBI,

0) WK OIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOTIOICHHSI POU3BOIUINCH HETIPABUIIHHO,

B) WIK B X0 pabOThI U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEH-
HBIE B TPEOOBAHUIX K OLIEHKE «3)».

B Tex cnyuasix, koraa yJamuiics 1mokas3aJl OpUTHHAIbHBIN B HanboJiee palMoHaIbHBIN MO/-
X0/l K BBIMIOJTHEHUIO Pa0OTHI U B Mpoiiecce paboThl, HO HE M30eXkall TeX WIM MHBIX HEOCTATKOB,
OLICHKA 3a BBIIOJIHEHHE PA0OTHI IO YCMOTPEHUIO YUUTENSI MOXKET OBITh MOBBILIEHA 110 CPABHEHHUIO C
YKa3aHHBIMH BBIIIIE HOPMAMH.

KonTponb 3a pe3ynbraTamu o0ydeHUsl OCYIIECTBIISETCS Yepe3 UCIOJIb30BAaHUE CIIETYIO-
LIMX BUJIOB: BXOJHOW, TEKYIIUH, TPOMEKYTOUHBII, UTOTOBBIN. [Ipr 3TOM HCNONB3YIOTCS pa3IuyHbIE
(bOpMBbI KOHTPOJIS: KOHTPOJIbHAsA paboTa, caMOCTOsATENbHAs paboTa, TECT, MPOEKThI, UCCIIeI0BATENb-
CKHe palboTEHI.

10 xknacc
No KoHTponbHbBIE paboThI Kou-
ypokKa BO 4ya- | Ilo nnany
COB
1. Bxoonasa konmponvnasn paboma 1 1 mosyronue
2. | Konmponsnasa paboma Ne 1 no meme «OcHo8bl KUHEMAMUKUY 1 1 monyroaue
3. | lIpomexncymounas konmpovHas paboma 1 1 mosmyronue
4. Koumponvnasa paooma Ne 2 no meme ""/Junamuka mamepuann- | 1 1 monmyronue
Houl mouku''.

5. | Koumponvuas paboma Ne 3 no meme "Monexynapuas gpuszuxa’ | 1 2 mojayroaue
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Koumponvnasn paooma Ne 4 ""Inekmpoounamuxa’’

2 MOoJyroaue

7. Hmozo6as konmpoavnaa paboma 1 2 MOoJyroaue
11 knacc
Ne KonTponbHbie paboThl Koxn-
ypoka BO 4a- | Ilo miany
COB
1. | Bxoonaa konmponsnasa paboma 1 1 mosnyroaue
2 KonTpoasnas padora Nel nmo teme: «IlocTosiHHbIN 3y1ekTpuye- | 1 1 monyronue
CKHH TOK»
3. Ilpomesricymounas konmpoivnas paboma 1 | monyroaue
4. KonTpoJsbHasi pabora Ne2 no teme: «J1eKTPOAUHAMHUKA» | 2 nosyrojaue
5. KonTtpoubnast pab6ora Ne3 mo teme: «KBantoBas ¢pusuka usie-| 1 2 nonyrojaue
MEHTbI ACTPOPUIHKN»
6. | Hmozosaa konmponvhnasn paboma 1 2 nosyroaue
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