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PaGouas mnporpamma paszpaborana B COOTBETCTBUM C HOPMATHBHO-IIPABOBBIMU
JIOKYMEHTaMH:
1. ®enepanbhblii 3akoH «O0 o6pa3zoBanuu B Poccuiickoit @enepanum» ot 29.12.2012

N 273-®3 (pen. ot 12.05.2019r.)



2. ®enepalibHbIl rOCYIapCTBEHHBIN 00pa30BaTEIbHBIM CTaHJAPT OCHOBHOTO OOUIETrO
oOpa3oBaHus, yTBepxkAeHHbIA Ilprkazom MuHucTepcTBa 00pa3oBaHHs W HAaYyKH
Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897 «O6 yTBepkIeHHH U BBEICHUU B
neicTBue  (enepanbHOrO0  rOCYJAapCTBEHHOIO  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus» (peaakuus ot 31 gexadpst 2015 r. No 1577)

3. CanlluH 2.4.2.2821-10 «CanuTapHO-311AEMUOJIOTMYECKHE TPEOOBaHUS K YCIOBUSIM
U OpraHuM3aiuu oO0yyeHusi B 00I1e00pa30BaTENbHBIX YUPEXKIACHUIX» (YTBEPKICHbI
NOCTAaHOBJIEHUEM [ JIaBHOrO TOCYJAapCTBEHHOIO CaHUTApHOro Bpadya PO ot 29
nekadbps 2010r. Nel89, 3zapeructpupoBanubiM B Muntocte Poccun 3 mapra 2011r.,
peructpaiiioHHbli HOMep 1993 ¢ uU3MEHEHUAMU W JOMOJHEHUAMHU OT 29 UIOHSA
2011r., 25 nexabps 2013r., 24 Hosi6pst 2015r1.)

4. OcHOBHOI 00pa3oBaTeILHON MpOTpaMMbl cpeaHero odmero oobpazoBanus ['BOY
COLI c. [leBne3epKruHO

OO6pazoBaTenbHbIN MPOIECC 00ECeYNBACTCS YYCOHMKAMU, BXOJAIIMMU B JICHUCTBYIOIIMIA
dbenepanbHBIN IEpeUYeHb YUSOHHUKOB.

HepequL y‘IG6HI/IKOB CKETOAHO YTBCPKAACTCA IPHUKA30M TUPCKTOPA ITO IIKOJIC.

IIVIIIHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEIMETA «®U3HUKA»

BbINMyCKHUK HAYYHUTCS:

e coOmroaaTh mpaBuia 0€30IaCHOCTH M OXpaHbl TpyAa MpU padoTe ¢ y4eOHBIM U J1abOpaTOPHBIM
000pyI0BaHUEM;

® TIOHMMATh CMBICII OCHOBHBIX (PM3MUYECKUX TEPMHUHOB: (pru3mueckoe Teno, (pu3ndeckoe siBICHHUE,
(buznueckas BeIMYHUHA, €IUHULIBI U3MEPEHUS;

® pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIM (PUIUYECKHX METOIOB;
aHAJIM3UPOBATh OTACIbHBIC OTalbl IPOBENCHUS HCCICAOBAHUNW UM HHTEPIPETUPOBATH PE3YNIbTATHI
HaOIIO/ICHUH U OTBITOB;

® CTaBUTHh OMBITHl MO0 HCCIEIOBAHUIO (DU3MUECKUX SBICHUM MM (PU3NYECKHX CBOMCTB Ten 0e3
WCIOJIb30BAHUS TPSIMBIX H3MEpeHUd; mpu d3ToM GOpMyIUpoBaTh MpodiemMy/3aiady  y4eOHOTO
OKCIEPUMEHTa; CcOoOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTr0 O0OpYyIOBaHHS; MPOBOAUTH ONBIT U
(hopMyTHUPOBaTh BHIBOJIBI.

[Ipumeuanue. [Ipu mpoBeaeHun uccienoBaHus (HU3MUECKUX SBICHUN M3MEPHUTEIbHBIE MPUOOPHI
UCIOJIL3YIOTCSL JIMIIb KaK JaTYMKH K3MEpeHUs (PU3NYEeCKHX BENWYMH. 3alucy TOKa3aHUH MPSIMBIX

HM3MEpEeHUl B 3TOM cllydae He TpeOyeTcs.



® [IOHMMATH POJIb SKCIIEPUMEHTA B MOJyYCHUU HAYIHOH HH(OpMAINH;

® TPOBOAUTH MPSIMbIE U3MEPEHHS (PU3UUECKUX BEIWYMH: BPEMs, pACCTOSIHHE, Macca Telsa, 00beM,
cuiia, TemIeparypa, arMocepHOe JaBJICHUE, BIAXHOCTh BO3JyXa, HaINpsDKEHUE, CHIa TOKa,
panuanvoHHbl (GoH (C HMCMONB30BaHUEM JIO3UMETpa); MPU STOM BBHIOMPATh ONTHUMAJIBHBIN CHOCOO
M3MEPEHUS U UCHOJIBb30BaTh IPOCTEUIINE METO bl OLICHKH NOTPEMIHOCTEN U3MEPEHUM.

[pumevanue. JlroGas y4yeOHas mnporpamMma JODKHA 00ECHeunMBaTh OBJAJICHUE TPSIMBIMU
U3MEPEHHUSMH BCEX TIEPCUMCICHHBIX (DU3UUCCKUX BEITHYHH.

® TPOBOAMTH HCCIECIOBAHHE 3aBUCHUMOCTEH (DM3WYECKUX BEIMYMH C HCIOJIB30BAHHEM MPSIMBIX
M3MEPEHUH: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH Pe3yJbTATHI MOJYYCHHON 3aBHCUMOCTH
(bU3NYEeCKUX BEJTMYMH B BHJIE TAOJIUI] ¥ TPAadUKOB, A€TaTh BEIBOJIBI TI0 pE3yabTaTaM MCCIIeIOBAHMS,

® IPOBOJHUTH KOCBEHHBIC HM3MEPCHUS (U3MUYCCKUX BEJIMYMH: IPH BBIMOJHEHHH W3MEPEHHIA
COOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys TNPEIIOKEHHONH WHCTPYKIUH, BBIYUCIATH 3HAYCHUE
BEJIMYUHBI ¥ aHAITM3UPOBATH TOJTyYSHHBIE PE3YIbTAThI C YIETOM 3a/IaHHON TOYHOCTH U3MEPEHHIA,

® JHAIM3MPOBATH CHUTYallMd MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa, Yy3HaBaTh B HHX
NpPOSIBIICHUE M3YYCHHBIX (PM3MUYCCKUX SBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIIHECs 3HAHUS
IU1A MX OOBSICHEHHS

® [IOHWMATh NPHHIMIBI ACHCTBHS MAaIIMH, MPHUOOPOB M TEXHUYECKHX YCTPOICTB, YCIOBUS HX
0€301acHOT0 HCHOJIb30BaHNS B TOBCEAHEBHOMN JKU3HH;

® WCMOJNB30BaTh IIPU BBIMOJHEHUHM Y4YeOHBIX 3aJad HAyYHO-TIOMYJSIPHYIO JINTEpaTrypy o
(bU3MUECKUX SBICHUSX, CIIPAaBOYHBIC MaTEpPHAIbI, pecypchl IHTEpHET.

BbInycKHHK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

®  0CO3HABAMb YEHHOCMb HAYUHBIX UCCIEO08AHUL, PONIb UIUKU 8 pACUUPEHUU NPedcmagieHuti 0o
OKpyJICcaloujem mupe u ee 8K1a0 8 YayuuleHue Kauecmed HCUusHil,

® UCNONBL306AMb  NpUEMbl  NOCHMPOEHUs.  (Qu3UYecKux Mooenel, HNOucKka U @OOpMyIUposKu
00KA3AMeNbCme  8blOGUHYMbBIX — 2UNoOme3 U  Meopemuyeckux 6bl860008 HA  OCHO8E IMAUPUYECKU
VCMAHOBNEHHBIX (PaKMOo8;

® CpasHUBAMb MOYHOCMb UBMEPEHUsl (PU3UYECKUX GeNUUUH NO GeIUYUHE UX OMHOCUMENbHOU
nO2PeUHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHUIL,

®  CAMOCMOAMENbHO NPOBOOUMb KOCEBEHHbIE UMEPEeHUsl U UCCIe008AHUL DUIUYECKUX BETUYUH C
UCNONIL30BAHUEM PA3IUYHBIX CNOCOD08 USMEPEHUs PUULECKUX 8eNUUUH, 8bIOUPAMb CPeOCMBA U3Mep eHUs
¢ yuemom HeobXxo0UMol MOYHOCMU U3Meperull, 000CHO8bI8AMb 8bLOOP CNOCO0A UMEPEHUs, A0eK8AMHO20
nOCMAagIeHHOU 3a0aie, NPo8OOUNb OYEHKY O0CIMOBEPHOCTU NOLYYEHHbIX Pe3YIbMamos;

® GOCHPUHUMAMb UHPOPMAYUIO PUSULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU Tumepamype u
cpeocmeax maccogou uH@opmayuy, Kpumuiecku oyeHusams NOJYYEeHHYIO UHGOpMAayuro, aHalusupys ee
cooepoicanue u OanHvle 00 UCMOYHUKe UHDOpMayulL,

® co30as6amv cOOCMBEHHbIE NUCOMEHHbLE u ycmmnbvle COOémeHZ/I}Z o qblb’l/l‘teCKux A6JIEHUAX HA OCHOB€E



HEeCKONIbKUX UCMOYHUKOS UHDOPMAayUul, CONPOBONCOAMsb BbICHYNIEHUE Npe3eHmayuel, Yyuumoledas
0CcobeHHOCMU AyOUMOPUU C8EPCIMHUKOB.

Mexannuyeckue siBJIeHUS

BpInyckHUK HAy4YHTCH:

® pAaCIIO3HABATh MEXaHWYCCKUE SBJICHHS M OOBSICHATH Ha OCHOBE MMEIONIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBHUSI TPOTEKAHHUS OJTHX SBICHUW: PaBHOMEPHOE M HEPABHOMEPHOE JBIDKEHUE,
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE JBUKEHUE, OTHOCUTEIBHOCTH MEXAHUYECKOTO
JBUKEHUSI, CBOOOHOE MaJICHHE Tell, PABHOMEPHOE JIBIXKCHHUE TI0 OKPY)>KHOCTH, UHEPIIHS, B3aUMOICHCTBHE
TeJ, pEaKTUBHOE JIBIDKEHUE, TTepeiada IaBJICHUs TBEPABIMU TEJIAMHU, KUJIKOCTIMH U Ta3aMu, aTMoCchepHoe
JIABJICHUE, TUIABAaHUE TEJI, PABHOBECHE TBEPABIX TEJI, HMEIOIIMX 3aKPEIUICHHYK) OCh BpalleHUs,
KoJjiebaTenbHOE ABM)KEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

® ONHUCHIBATH HM3YUYEHHBIE CBOMCTBA TEN W MEXaHUYECKHE SIBJICHHS, HCIOJb3Ys (PU3UUECKUE
BEJIMYUHBI: TyTh, NEPEMENICHNE, CKOPOCTh, YCKOpPEHHWE, Mepuoja oOpalleHus, Macca Teja, IJIOTHOCTh
BEIlECTBAa, CUjia (CUJIa TSDKECTH, CHJia YIPYTOCTH, CUJIa TPEHHUsI), JaBJICHUE, UMITYJIbC Tela, KWHETUYECKast
SHEPTHsi, TOTCHIMATbHAS DHEPTHs, MeXaHudeckas paboTa, MexaHudeckas wMomHocTh, KIIJ mnpu
COBEpIIEHHH PAOOTHI C HMCIOJb30BAHUEM IPOCTOTO MEXaHW3Ma, CHJla TPEHHS, aMIUIUTYAa, MEpPHOa U
yacToTa KoJieOaHWM, [UIMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHHsS; NpU ONHCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUIH CMBICI HCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHUS U EIUHUIBI U3MEpEeHHS,
HaXoJUTh (POPMYJIbI, CBSA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEIMUYMHAMU, BBIYUCIISTD
3HaYeHUE (PU3NYECKON BETMUUHBI;

® aHAIM3MPOBATh CBOMCTBA TeJ, MEXaHHMYECKHUE SIBJICHHS U IMPOIECCHI, UCHOJb3ys (u3nuecKue
3aKOHBI: 3aKOH COXPAHEHHUs HHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLMI CYNEPIO3UIUN CUJI
(maxoxnenue pasHozewcTByromei cuibl), I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHUsS HMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; Mpu 3TOM pasziiMyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOE BbIPAKEHUE;

® pa3IMyaTh OCHOBHBIC MPU3HAKH H3YUEHHBIX (PU3MYECKUX MOJIENei: MaTepuaabHas TOYKa,
HMHEpLUaJbHas CUCTEMA OTCUETA;

e pemaTh 3aJayd, HUCIOJB3YS (U3NYECKHE 3aKOHBI (3aKOH COXpAaHEHHUS DSHEPIUH, 3aKOH
BCEMUPHOIO TATOTEHUS, NpuHUMN cyrneproduuuu cui, [, II u Il 3akonsl HbroToHA, 3aKOH coXpaHEHUs
uMIynabca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (QopMmysbl, CBS3bIBAIOIINE (PUIUUECKHE
BEITUYMHBI (MIyTh, CKOPOCTh, YCKOPEHHE, Macca Tefa, MIOTHOCTh BELIECTBa, CUjla, TaBJIeHUEe, UMITYJIbC Tela,
KMHETUYeCKasl SHEprus, MOTEHIMAbHAas YHEPTUs, MeXaHnueckast paboTa, Mexanudeckas MOIHOCTh, KI1/]
MPOCTOTO MEXaHW3Ma, CHJIa TPEHHUS CKOIBKEHUs, KOA((OUIIMEHT TPeHHS, aMILTUTYIa, IEPUOa U 4acToTa
KojeOaHui, NJIMHA BOJHBI M CKOPOCTH €€ PAaclpOCTpPaHEHHs): Ha OCHOBE aHaan3a YCJIOBHS 3a/laud
3aMMChIBAaTh KPATKOE YCIOBUE, BBIICATH (DU3HMUECKUE BETUYHMHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS

€C PpCIICHU:A, HNPOBOAUTHL paACUYCTBl W OLCHHBATHL PCAJIBHOCTH TIOJYYCHHOTO 3HAYCHUA (pH3quCKOﬁ



BEITUYHHEI.

BhInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNeHUAX 6 NO0BCEOHEGHOU JHCU3HU 01 0becneyeHusl
bezonacnocmu npu obpawjeHuu ¢ npuOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, OISl COXPAHEHUS 300P08bs
U COONOOEHUs HOPM IKOJOSUYECKO20 NOBEOeHUsl 8 OKpyJcaiowell cpeoe;, NpPUBOOUmMs Npumepbsl
NPAKMU4eCcKo20 UCHONb308AHUS PUULECKUX 3HAHUU O MeXAHUYEeCKUX ABNEHUAX U DU3UYEeCKUX 3AKOHAX,
npumepbl  UCNONb308AHUSL  B0300HOBNIAEMBIX  UCMOYHUKOE DHEpeUU, IKOJNO2UHECKUX NOCIe0CmEuUll
UCCIe008aHUSL KOCMUYECKO20 NPOCMPAHCIE,

® pazIuyamv SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull xapakmep
@PyHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYECKOU IHepeuU, 3aKOH COXPAHEeHUs UMNYIbCa,
3AKOH BCEMUPHO20 MAOMEHUs) U O0SPAHUYEHHOCMb UCNOIb308AHUS YACMHLIX 3aKOoHO8 (3akon I YKa,
Apxumeoa u op.);

® HAX00UMb A0EK8AMHYI0 NPEOIOAHCEHHOU 3a0aye Pu3ULeCcKyr0 MOOelb, paspeuams npooIemy KaKk
HA OCHOBE UMeIOWUXCA 3HAHULL N0 MEeXAHUKE C UCNOIb308AHUEM MAMeMamuiecKko2o0 annapama, maxk u npu
NOMOWU MEMOO08 OYEHKU.

TenuioBblie siBJICHUS

BbINMyCKHUK HAYYUTCS:

® pacro3HaBaTh TEIUIOBBIE SIBJICHUS W OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOMCTBa WJIM yCIIOBUS MPOTEKAHUS dTUX sIBICHUN: Tuddy3us, n3MeHeHne o0bemMa Tesl NMPU HarpeBaHUU
(oxyaxkaeHun), 6oJbIIasi COKUMAaEMOCTh Ta30B, Majlasi CAKUMAEMOCTD JKUIKOCTEH U TBEPBIX TEII; TEIIOBOE
paBHOBeCHE, HCIApeHHe, KOHJAEHCAIUs, IUIABJICHHE, KPUCTAIIM3AIUs, KUIICHHE, BJIAXXHOCTh BO3/yXa,
pasnuuHble crmocoObl  Terionepenaud (TEIUIONPOBOJHOCTb, KOHBEKIIMS, W3JIyd4eHHE), arperaTHble
COCTOSIHUSI BEIIECTBA, MOMJIONICHUE SHEPTUU MPU UCTIAPEHUH KUIKOCTH U BbIJIEJICHHE €€ P KOHICHCALUU
napa, 3aBUCUMOCTh TeMIIepaTyphbl KUTIEHUS OT JaBJICHUS;

® OMKCHIBATh U3YYCHHbIE CBOWCTBA TEJl U TEIIOBBIC SIBJICHHUS, UCTIONB3YS (HU3MUECKUE BEITHMUUHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSI SHEPTUsi, TEMIepaTypa, yAeldbHasi TEIUIOEMKOCTh BEIIECTBA, ye/IbHAS
TEIUIOTa IUJIABJICHUS, YJeNbHAs TeIioTa MapooOpa3oBaHus, VJelbHAas TEIJIOTa CropaHus TOIJIUBA,
KO3(G(GUIIMEHT TOJIE3HOTO JACWCTBUS TEIUIOBOTO JBHUTraTeNsl; MPU OMHCAHWU MPABHIBHO TPAKTOBATh
(bu3MYECKUN CMBICT HCIMOJB3YEMBIX BEIWYMH, UX OOO3HAYEHHS U EAUHUIBI W3MEpPEHUs, HAXOIHUTh
(GbopMyIibl, CBA3BIBAIOIINE TAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTUMHU BEIMYUHAMU, BHIYMCISTH 3HAYCHHE
(bu3nuecKoi BEUYNHBL;

® aHANM3HPOBATh CBOMCTBa TeJ, TEIUIOBbIE SIBICHHS W TMPOILECCHl, HCIOIb3yd OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYIISIPHOTO YUEHHUsSI O CTPOCHUU BEIIECTBA U 3aKOH COXPAaHEHUS YHEPTHH,

® pa3IuYaTh OCHOBHBIE MPU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJEJECH CTPOEHUs ra3oB, KUIKOCTEH
Y TBEPJBIX TEIL;

¢ JIpUBOAWUTL MPUMCPLI MNPAKTHUYCCKOI'O HCIIOJIb30BaHUSA (I)I/I3I/I‘-ICCKI/IX 3HAHUH O TEIUIOBBIX



SIBJICHUSX;

e pemaTh 3a7ayd, HCIOJIB3Ys 3aKOH COXPAHEHHUS SHEPIHHM B TEIIOBBIX IMpolieccax U (OpMYIIbL,
CBSI3BIBAKOINE (PU3MYECKHE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, YIACIbHAs TEIJIOEMKOCTh
BEIIECTBA, yJeNbHAas TEIUIOTa IUIABJICHHS, YHelbHas TEIUIOTa NapooOpa3oBaHus, yJelbHas TerIoTa
CTOpaHHs TOIUIMBA, KOI(PQPUIIMECHT TMOJIE3HOTO JECHCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHAM3a
YCIIOBHUS 3a7aud 3alUCHIBATH KPATKOE YCIIOBHE, BBIACIATh (PU3NUCCKUE BEIMYUHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOIUMBIC I €€ PEHICHHS, MPOBOJANTh PAcUeThl U OLIEHUBATH PEaTbHOCTh MOJTYYCHHOTO 3HAYCHHUS
(u3HYECKON BEIIMYNHBI.

BhINyCKHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUSL O MENI0BbIX ABNEHUAX 8 NOBCEOHEBHOU JHCUSHU Ol obecneyeHus
bezonacnocmu npu oopawjeHuu ¢ npubOPAMU U MEeXHUYECKUMU YCMPOUCMBAMU, OISl COXPAHEHUS 300P08bs
U COONOOeHUs HOPM IKOJOSUYECKO20 NOBEOeHUsi 8 OKpyJcalowell cpeoe;, NpUsoOUms npumepbsl
9KONOZUYECKUX — NOcledcmeull  pabomvl — Osucameneli  6HYMPEHHe20  C2OpAHUs,  MeNnaio6blX U
2UOPOINIEKMPOCMAHYULL,

® paziuuamv epanuybl NPUMEHUMOCMU OUIULECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapaxkmep
@PyHOaMEHMANbHBIX  (PU3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUs JHepeul 6 Menaio8blx npoyeccax) u
02PAHUYEHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

® HAX00UMb A0eK8AMHYI0 NPeOlONHCEHHOU 3a0aie PUu3ULecKyro MoOelb, paspeuams npooiemy KaxK
HA OCHOBE UMEIWUXCS 3HAHULL O MENI0BbIX ABNEHUAX C UCNOIb308AHUEM MAMEMAMUYECKO20 annapamad,
Max u npu NOMOuU Memooo8 OYeHKI.

DJIeKTPUYecKHe U MATHUTHBIE SIBJIEHUS

BbINMyCKHUK HAYYHUTCS:

® paClO3HaBaTh DJICKTPOMATHUTHBIC SIBJICHUS W OOBSCHATH HAa OCHOBE HMMEIOUIMXCS 3HAHHM
OCHOBHBIC CBOWCTBA WJIM YCIOBHS NPOTCKAHUS ATHUX SIBICHHWA: SJICKTPHU3AIMs TeJ, B3aUMOJICHCTBUE
3aps/ioB, AJMEKTPUUECKUI TOK M €ro JeHCTBUs (TEIUIOBOE, XMMHYECKOE, MarHUTHOE), B3aUMOJICHCTBHE
MarHMuTOB, JJICKTPOMArHWTHAs WHIYKIUS, JCHCTBHE MAarHMTHOTO IOJIi HAa IMPOBOJHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsDKEHHYIO YacTHILY, JICHCTBUE 3JICKTPUYECKOTO TIOJII Ha 3apsHKECHHYHO YacCTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, MIPSIMOJIMHEHHOE PAcIPOCTPaHEHHE CBETA, OTPAKCHHUE U MPEIIOMIICHHE CBETA,
JIMICTIEPCUSI CBETA.

® COCTaBIISITh CXEMBI AJIEKTPUUECKHX IENel C oCIeA0BaTeIbHBIM U MapalljIeIbHBIM COeTUHEHHEM
AIIEMEHTOB, pa3linyasi YCIOBHbIE 0003HAUYEHHUS SJIEMEHTOB DIIEKTPHUYECKHUX Ienei (MCTOYHUK TOKa, KITH0Y,
PE3UCTOP, PEOCTaT, JTAMIIOUKa, aMIIEPMETP, BOIBTMETP).

® JCTONB30BaTh ONTHYECKHWE CXEMBbI I TOCTPOSHHUS H300paK€HUIl B IUIOCKOM 3€pKaie u
coOuparorei JUH3E.

® OMKCHIBATh M3YYCHHBIE CBOWMCTBA TEN W DJIEKTPOMArHUTHBIE SIBICHUS, MCTOJB3ys (hU3HUECKue

BCIIMYHHBI: Z-)J'ICKTpI/I‘-ICCKI/Iﬁ 3apsm, CHhJla TOKa, OIJICKTPUUYCCKOC  HAIIPAKCHUC, IIJIICKTPUUCCKOC



CONPOTHUBIICHUE, YICIbHOE CONMPOTHBICHUE BEIIECTBA, Pab0OTa 3JIEKTPUYECKOrO I0JIs, MOIIHOCTh TOKA,
(OKYCHOE pacCTOSHHE M ONTHYECKAas CHjIa JIMH3bI, CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
YacTOTa CBETa; MPU ONHCAHUH BEPHO TPAKTOBATh (PU3HUCCKHI CMBICI HCIOJIB3YEMbIX BEIUYHMH, HX
0003HAaUCHHWs] W CIMHUIBI H3MEPEHHS; HAXOAUTh (OPMYJbI, CBS3BIBAIONIUEC JaHHYIO (DHU3UICCKYIO
BEJIMYUHY C APYTUMH BETHUYHHAMH.

e aHAJIM3MPOBATh CBOWCTBA TEJ, OJIECKTPOMArHUTHBIC SBJACHHUS U MPOIECCHI, HCIOJIb3Ys
¢u3nvecKrue 3aKOHBI: 3aKOH COXPAHEHMS DIIEKTPUYECKOTO 3apsjaa, 3akoH OMa s ydacTKa Lenu, 3aKOH
Jxoynsa-JIeHa, 3aKOH MNPAMOJMHEHMHOTO pacCIpOCTPAHECHHSI CBETA, 3aKOH OTPAKECHUS CBETA, 3aKOH
NPEJIOMIICHHSI CBETA; MPHU ATOM pasjMyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOES
BBIpaXKCHHE.

e MPUBOJUTH  HPHUMEPHI  MPAKTUYECKOTO  KCIOJB30BaHMS  (QU3HYECKUX  3HAHUH O
AIIEKTPOMATHUTHBIX SBJICHUSX

e pemiath 3a7a4d, UCIOIb3Ys PU3HUecKrue 3aKOHbI (3akoH OMa Ui ydacTKa Ienu, 3aKkoH J[xKoyis-
Jlenra, 3aKOH MPSIMOJIMHEHHOTO PACpPOCTPAHEHHs CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHUS
cBera) U (GOPMYIIBI, CBS3bIBAIOIMNE (U3NUECKHE BEIUYMHBI (CHUJIa TOKA, AJIEKTPUYECKOE HAIPsDKEHHE,
AIIEKTPUYECKOE COMPOTHBIICHHE, YAEIBHOE COTPOTHUBIICHHE BEIIECTBA, PadOTa AIEKTPHUECKOTO IO,
MOIITHOCTh TOKa, (DOKYCHOE PAcCTOSIHME W ONTHUYECKasi CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI W 4YacToTa CBeTa, (OpPMYNBl pacyera dJICKTPHYECKOTO CONPOTUBJIICHUS TPH
MOCIIEIOBATEIIbHOM ¥ TapaJUIeIbHOM COCJMHEHUH TPOBOJHHMKOB): HA OCHOBE aHAIM3a YCIOBHS 3a/1a4d
3aIUCBIBATh KPATKOE YCIOBHE, BBIICIATh (PU3MUECKHE BEIMYUHBI, 3aKOHBI H (POPMYITBI, HEOOXOJUMBIE JIJIs
€e pelIeHHs, IMPOBOJUTH pAcueThl W OICHHBATh PEATBHOCTH IMOJYYCHHOTO 3HA4YCHHS (U3HUYECKON
BEJIMYUHBI.

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONB306AMb  3HAHUSL 00 INEKMPOMACHUMHLIX SGNEHUAX 6 MNOBCEOHEBHOU JCUSHU OIS
obecneyenuss Oe30nacHocmu npu 0OpaweHuu ¢ Npubopamu U MeXHUYeCKUMU Ycmpoucmeamu, OJs
COXpaHeHUst 300P06bsL U COONIOOEHUSL HOPM IKOJIOSULECKO20 NOBEOEHUs 8 OKPYIcarouell cpeoe;, npueooums
npuUMepbl BIUSHUS ITIEKMPOMASHUMHBIX U3TYYEHUL HA JHCUBbLE OPSAHUZMBL,

® paziuuamv panuybl NPUMEHUMOCMU QUULECKUX 3AKOHOS8, NOHUMAMb 6Ce0OWuUll Xapaxkmep
DYHOAMEHMANbHBIX  3AKOHO8  (3AKOH  COXPAHEHUsl  JJIeKMPU4eckozo 3apsioa) U — O0SPAHU4eHHOCHb
UCNONL308AHUS YACMHBIX 3aKOH06 (3akon Oma 015 yuacmka yenu, 3akon ocoyns-Jlenya u op.);

® UCNONBL306AMb  NpUeMbl  NOCMPOCHUsl Qu3ULeCKUxX Mooenel, NOucKka u QopmyIuposKu
00KA3aMeNbCme  8bIOGUHYMbIX — 2UNOMe3 U MEeOPemuyeckux 6ble0008 HA OCHOBe IMNUPUYECKU
VCMAHOBNEHHBIX PaKmos;

® HAXOOUMb A0EKBAMHYI0 NPEONONHCEHHOU 3a0aUe PUULecKyto MoOelb, paspeulams npooiemy KaxK
Ha OCHOB€ UMEIOWUXCS 3HAHUL 00 I1eKMPOMASHUMHBIX SGNEHUAX C UCHONb308AHUEM MAMEMaAmuiecKo2o

annapama, maxk u npu noOmMouiu Memooos OYEHKU.



KBaHTOBBIE AAIBIEHUSA

BbInyCKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBACHATH HAa OCHOBE HMEIOIIUXCS 3HAHWH OCHOBHBIC
CBOMCTBA WJIM YCIIOBHS IPOTEKAHUS STUX SBJIICHUNA: €CTECTBEHHAS U UCKYCCTBEHHAS PAaJMOAKTUBHOCTD, O.-,
B- 1 y-m3myueHHs, BO3HUKHOBEHHUE JIMHEWYATOTO CHEKTPa M3ITydeHHs aTOMa;

® OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SBIICHUS, HCIOJNB3Ys (DU3WYECKHE BEIWYHHBI: MacCOBOE
YHCII0, 3apsAA0BOE YUCIIO, IEPUO]T TTOJTypaciaza, SHEprusi (JOTOHOB; MPU OMMCAHUH MPABHUIIBHO TPAKTOBAThH
(U3HYECKUH CMBICT HCIOJB3YEeMBIX BEIUYHH, X OOO3HAYCHHS W CIUHUIBI H3MEPCHUS, HaXOIHUTh
(OpMyITBI, CBS3BIBAIOIINEC TAHHYIO (DU3MYECKYIO BEIIMUYUHY C IPYTHMH BEIIMUYNHAMU, BEIYHCIISATH 3HAYCHHE
(hbU3UYECKON BEITMYHNHBL;

® aHAIM3WPOBATH KBAHTOBBIC SBJIICHUS, HCIOJIB3Ys (PU3MUYECKHEe 3aKOHBI M TIOCTYJATHI: 3aKOH
COXpaHEHHsI DHEPTHH, 3aKOH COXPAaHEHHS DJIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUS MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3IY4YeHUS W TIOTJIONICHHS CBETa aTOMOM, IWpM OJTOM pa3inyaTh CIOBECHYIO
(GOopMYITHPOBKY 3aKOHA M €T0 MaTEMAaTHIECKOE BHIPAKCHHE;

® pa3nuyaTh OCHOBHBIC NMPHU3HAKU TUIAHETAPHOW MOJENM aToMa, HYKIOHHOW MOJENIH aTOMHOTO
Aapa;

® MPUBOIUTH MPUMEPHl TPOSBICHHUSA B MPHPOJE W  TMPAKTHYECKOTO  HUCIIOJIB30BaHUS
pPaIMOaKTHUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIH3A.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® LUCNONBL306AMb NOJVYEHHbIEe 3HAHUS 68 NOBCEOHEBHOU JCUHU Npu obpaujeHuu ¢ npubopamu u
MEXHUYECKUMU YCIMPOUCBAMU (CYUEMYUK UOHUSUPYIOWUX Yacmuy, 003UMemp), 0 COXPAHeHUs: 300P06bsl
U cobN0OeHUsL HOPM IKOJIO2UYECKO20 NOBEOEHUS 8 OKpYICcaouell cpeoe;

® COOMHOCUMDb IHEPIUIO CE53U AMOMHBIX 50ep C 0eheKmoM MACChl,

® NPUBOOUMb NPUMEPHL GIUAHUSL PAOUOAKMUBHBIX UZIYYEHUL HA JHCUBbLE OP2AHU3MbL, NOHUMANb
NPUHYUN Oeticmeusi 003UMempa U pasiuiamsy YCio8us €20 UCHOIb308aAHUS,

® NOHUMaAMb  IKOJO2UYECKUEe NpobOaeMbl,  BO3HUKAWOWUE NPU  UCHOIL3OBAHUU — AMOMHbBIX
INEKMPOCMAnYUll, U NYMU peulenus dmux npoodneM, NePCneKmusbl UCHOIb308AHUS YNPABILEMO20
MEPMOSIOePHO20 CUHME3A.

JIEeMEeHTBI ACTPOHOMMH

BhinycKHUK HAy4YHTCS:

e YyKa3bpIBaTh Ha3BaHUs MuiaHeT COJIHEYHON CHCTEMBI; pa3NnyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO
BpallleHus 3Be31HOT0 HeOa, nBmxenus JIynsl, ConHIla U MIaHET OTHOCUTENHHO 3BE3/I;

® TIOHUMAThH PA3UYUS MEK]Ly TETUOIEHTPUIECKON U TEOI[EHTPUYECKON CHCTEMaMU MHPA;

BhInyCKHHUK MOJIYYUT BO3MOKHOCTH HAYUYHThCS:

® yKazvleamv oOWUe CEOUCMEA U OMAUYUA NIAHEM 3eMHOU 2PYRNbL U NIAHEeM-2U2AHMOo8, MalblX

men Conneunotl cucmembvl U OOIbUUX njaanem, nojlb306AmsvCs Kapmoﬁ 36€30H020 Heba npu HAOI00eHUSIX



38€30H020 Heba;
® pazuuamv OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, ysem, memnepamypad) COOMHOCUMDb
yeem 36e30bl C ee memMnepamypotu,

®  pasziuvantb 2unomesvl O npoucxoofcdeHuu Conneynoii cucmembol.

2. Conep:kanue y4eOHOro mpeamera. @usmnka.
dwusnueckoe 00pa3oBaHHME B OCHOBHOW IIKOJE oOecredyrmBaeT (OPMHPOBAHUE Yy OOYYAIOIIMXCS

MPEJICTaBICHU O Hay4yHOM KapTMHE MHpa — Ba)XXKHOIO pecypca HAay4YHO-TEXHHYECKOro Iporpecca,
O3HAKOMJICHHE OOydJarommxcsi ¢ (U3UYECKUMH H ACTPOHOMHYECKHMH SIBICHUSIMH, OCHOBHBIMHU
NpUHIMIAMHU pabOThl MEXaHHU3MOB, BBICOKOTEXHOJOTMYHBIX YCTPOMCTB U NpuUOOpOB, pa3BUTHE
KOMIIETEHIIUI B pElIeHNH NH)XKEHEPHO-TEXHUUECKUX U HayYHO-HCCIIEI0BAaTENbCKUX 3a/1au.

OcBoenne yueOHOro mnpeamera «®Pu3MKa» HAOPABIEHO Ha pa3BUTHE Yy OOydaroUuXcs
MIPEJICTAaBICHU O CTPOEHHH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHMS U JIBWKEHHUS MaTepuH, Ha OCBOCHHE
oOyyarouuMucs OO0IIUX 3aKOHOB M 3aKOHOMEPHOCTEM NPUPOIHBIX SIBICHUN, CO3JaHHE YCIOBHM JyIs
(hopMHUPOBaHUS UHTEJUIEKTYaJIbHBIX, TBOPUYECKHUX, TPAXKIAHCKUX, KOMMYHUKALMOHHBIX, THHOPMAIIMOHHBIX
koMmrieTeHIMil. OOyyaroniyecs: OBJIaJCIOT HAYYHBIMU METOJIaMU PELIEHUS Pa3IMYHBIX TEOPETUYECKHX U
MPaKTUYECKUX 3aj1a4, YMEHUSIMH (GOPMYIHPOBATH TUIOTE3bl, KOHCTPYUPOBATh, TPOBOJAUTH SKCIIEPUMEHTHI,
OIICHMBATh M aHAJIM3UPOBAThH IOJYUYEHHbIE PE3yJIbTaThl, CONOCTABIATh UX C OOBEKTHUBHBIMU pPEATUSIMHU
KU3HU.

VYueonsiii mpenmer «duznkay cnocoOcTByeT GopMUPOBAHUIO Y 00YyJAIONIUXCS YMEHUNM O€3011acHO
UCIOJIb30BaTh JlaboparopHoe 0O0OpyAOBaHHE, MPOBOAUTH ECTECTBEHHO-HAy4YHbIE MCCIEIOBAaHUS H
SKCIIEPUMEHTHI, AHAJIM3UPOBATH IOJYYEHHBIE pE3yJbTaThl, NPEACTABIATh U HAYYHO apryMEHTHPOBATb
MIOJTy4EHHbIE BBIBOJIBI.

WN3yuenne mpenvera «®Pusuka» B yacTH (HOPMUPOBaHUS Yy OOYdYaIOIIUXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYyYHBIX METOJOB (HAOMIOJeHHe, U3MEPEHHEe, JKCIEPUMEHT,
MOJENUPOBAHNE), OCBOCHHS IPAKTHUECKOTO MPUMEHEHHUS HAYYHbIX 3HAaHUH (DU3UKH B )KU3HU OCHOBAaHO Ha
MEXIpPEIMETHBIX CBs3sIX ¢ mpeameramu: «Matematukay, «MHpopmaTtukay, «Xumusy, «buonorusy,
«["eorpadus», «komorusy», «OCHOBBI O€30MACHOCTH JKU3HEEATENbHOCTHY, «cTopusy, «Jlutepatypa» u
Ap.

PDu3uKka ¥ PpU3NYecKHe MeTOAbI U3yYeHHUs NPHPOIbI

dusnka — Hayka o npupoje. Pusndeckue tena U sBieHus. Habmaronenue u onvcanue GpU3NYECKUX
spieHnid. dusndeckuii skcriepuMerT. MoienupoBanue sBIeHUN 1 00bEKTOB MPUPOIBI.

du3nyecKkue BEITUYHUHBI U UX U3MepeHue. TOYHOCTh M NOrpelHOCTh U3MEPEHUH. MexayHapoaHas
CUCTEMA €IUHULI.

@u3nyecKkue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3nka M TexHuka. Hayunslii Meroxn nos3Hanus. Pousb
¢u3uKku B GOPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPAMOTHOCTH.

Mexannueckune siBJIeHHUSA



MexaHnnueckoe JBWKEHHME. MarepuainbHas TOYKa Kak  MOJelb  (U3MYECKOro  Teda.
OTHOCHUTENBHOCTh MEXaHWYECKOTO ABIKeHHA. Cuctema oTcuera. PU3MUECKUE BEIWYMHBI, HEOOXOIUMbBIE
JUI ONMCAHUS JBM)KEHUS U B3aMOCBSI3b MEXKIY HUMU (IIyTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, BPEMSI
IBUKEHMs). PaBHOMEpHOE U paBHOYCKOPEHHOE INPSIMOJIMHENHOE JBUKEHUE. PaBHOMEpPHOE JBHKEHUE I10
okpyxHoctu. [lepsbiit 3akon Hprotona u unepius. Macca tena. [notHocTs BemectBa. Cuma. EauHuIs
cuibl. Bropoit 3akon Herotona. Tpetuii 3akoH Hetorona. CBoGoiHOE nasenue ten. Cuna TsokecTu. 3aKoH
BceMupHoro Tsrotenust. Cuia ynpyroctu. 3akoH ['yka. Bec tenma. HeBecomocTh. CBsi3p Mexay cuioi
TSDKECTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuia. Cuna TpeHus. TpeHHE CKOIBKEHHS.
Tpenue nokost. TpeHue B IpUpoOAE U TEXHUKE.

Nmnynec. 3akoH coxpaHeHHs uMIyabca. PeakTuBHOe jABIkeHue. MexaHnyeckas pabora.
MomHocTs. OHeprus. IloTeHumanbHass W KuHeTHyeckas »dHeprus. [IpeBpaiieHue oOJHOTO BHIA
MEXaHUYECKOM 3HEPTruu B Jpyroi. 3aKOH COXpaHEHUS MOJHOW MEXaHUYECKOM SHEPruu.

[IpocThie MeXaHU3MBI. YCIIOBUSI pPaBHOBECHSI TBEpPAOrO Tejla, MMEIOUIET0 3aKpEIUIEHHYI0 OCh
nBuKeHus. MomeHT cunbl. [lenmp msocecmu mena. Poryar. PaBHoBecwe cui Ha pblyare. Poryaru B
TEeXHUKe, ObITy U npupoje. [logBrmxHble U HEMOABMXHbIE OI0KU. PaBeHCTBO padOT mpu MCHOJIB30BaHUU
MPOCTBHIX MEXaHU3MOB («30JI0TO€ MPaBUIIO0 MeXxaHUKW»). Koadduunent noneznoro neicTBus MexaHu3ma.

HNaBnenue tBepAbix Ten. Eaununbl uaMepenust aapineHusi. CrnocoObl M3MEHEHUS JaBJICHUS.
JaBnenne xuakoctedl u ra3oB 3akoH Ilackans. [laBieHue KUIKOCTM Ha JHO M CTEHKH COCYJa.
Coobmarommuecs cocynsl. Bec Bo3myxa. AtmocdepHoe naBineHue. M3mepenue arMochepHOTO JaBIICHUS.
Omeir  Toppuuenmnu.  bapomerp-aneponna. ArtmocdepHOe daBlieHHE Ha  Pa3IMYHBIX  BBICOTAX.
l'unpaBnuueckue MexaHusMbl (mpecc, Hacoc). JlaBiieHne KUAKOCTH U Tra3a Ha MOrPYKEHHOE B HUX TeJO.
Apxumenosa cuia. [1naBanue ten u cynos Bo3ayxonaBanue.

Mexannyeckue konebanus. Ilepuon, dactora, ammauTyaa koneOanuil. Pesonanc. Mexanuueckue
BOJIHBI B OJIHOPOJIHBIX cpenax. [[nmHa BoJIHBL. 3ByK KaK MEXaHHWYeCKas BOJIHA. [ poMKOCTh M BbICOTA TOHA
3ByKa.

TemnioBbie sBJICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKY/bL. TemnoBoe ABMKEHHE aTOMOB U MoJieKyll. uddysus B
ra3ax, JKUJIKOCTSIX M TBEpPAbIX Tenax. bpoynosckoe oOsudicenue. BianmopeicTBue (NPUTSHDKEHUE U
OTTATKWBaHUE) MOJEKYyJd. ATrperaTHble COCTOSHHUS BellecTBa. Pa3nnune B CTPOCHUHM TBEPHBIX Tel,
AKHUJKOCTEN U ra30B.

TemoBoe paBHOBecue. Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO Xa0TUYECKOTO IBUKEHUS
yactull. BHyTpeHHss sHeprus. PaboTta u Teronepenada Kak crnocoObl M3MEHEHUS! BHYTPEHHEH SHEpruu
tena. TeruonpoBonHocTh. KonBekuus. Mzmydenue. [Ipumepsl Temonepenadyd B MPUPOJAE M TEXHHUKE.
KonnuecTtBo TemnoTel. YaenabHass TEMJIOEMKOCTb. YJeNbHas TEIUIOTA CropaHMsl TOIUIMBA. 3aKOH
COXpaHEHUsT M TMPEBpAIICHUs] HHEPrUd B MEXAHWYECKUX U TEIUIOBBIX Tmpoueccax. llmaBnenune wu

OTBCPACBAHUC KPUCTAIMYCCKUX TCII. ViaenpHas TeIIOTa IJIABJICHMS. I/ICHapeHI/IC N KOHJICHCAIIM:A.



[lornomienue sHEpPruu NMpy HMCIAPEHUU KUJKOCTU U BBIJICJICHUE €€ MpU KOoHJeHcanuu mnapa. Kumenwue.
3aBUCUMOCTb TEMIIEPATyphbl KUTICHUS OT JABJICHHS. Y ISIbHAS TEIUIOTa TApOOOpa30BaHMs M KOHJACHCAIUH.
Brnaxnocts Bozmyxa. Pabora rasa mpu pacmmpenuu. [IpeoOpazoBaHus SHEPruu B TEIUIOBBIX MAaIlMHAX
(mapoBasi TypOvHa, ABUTATEh BHYTPEHHETO CTOPaHUs, PEaKTUBHBIN nBurarens). KI1J[ TernnoBoi MamimHbL.
Oxonocuueckue npod.iemovl UCHONL30BANHUSL NENLOBIX MAULUH.

JIeKTPOMArHUTHbBIE SIBJICHUS

Onektpusanust ¢pusndeckux Ten. B3aumoneiicTBue 3apsbkeHHBIX Ted. [[Ba poja snmeKTpuyecKux
3apssioB. [lenMMOoCTh 3IEKTPUYECKOTO 3apsiia. DIEMEHTAPHBIN AJIEKTPUUECKUM 3apsijl. 3aKOH COXPaHCHHS
AJNEKTpUUECKOTO 3apsna. [IpoBOJHUKH, TOJYNPOBOTHUKH M H3O0JSITOPHI DJIEKTPUUYECTBA. DJIEKTPOCKOIL.
DNeKTpUYecKoe Mojie Kak OCOObIM BuI MaTepuu. Hanpsowcennocms 2nekmpudeckoeo nons. JlefcTBue
ANIEKTPUYECKOTO TOJII Ha JJeKTpuueckue 3apsiabl. Kowoewcamop. OHepausi oneKkmpuuecko2o nois
KOHOeHcamopa.

DJIEKTPUYECKUI TOK. MICTOYHUKHU SJIEKTPUYECKOTO0 TOKA. DJIEKTPUYECKAs IENb U €€ COCTaBHbIC
yacTu. HampaBieHue u AeMCTBUA dJEKTPUIECKOTO TOKAa. HocuTenu 3neKTpudeckux 3apsioB B METaJUIax.
Cuna TOKa. DJEKTPUUECKOE HAMpPSKEHHE. DJIEKTPUYECKOE COMPOTUBICHUE MPOBOJHUKOB. EAMHUIIBI
COTIPOTHUBIICHHUSL.

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Oma Uil ydacTKa Lenu. YJIeJIbHOE
conpotusieHne. Peocrarel. [locnenoBarensHoe coenMHEHME NPOBOIHUKOB. IlapannensHoe coenmHeHue
MIPOBOIHUKOB.

PabGora nsnekTpuueckoro MO MO TEPEMEIICHUI0  AJIEKTPUYECKHX 3apsiioB. MOIIHOCTh
JNEKTPUYECKOro Toka. HarpeBaHue NpOBOJHUKOB 3JEKTPUUYECKUM TOKOM. 3akoH J[koyns - JleHua.
DneKTpuyecKrue HarpeBaTelbHbIE U OCBETUTENbHbIE TPHOopbl. KopoTkoe 3aMbIkaHue.

MarnutHoe mnone. WMHaykuus MarHuTHOrO nojss. MarautHoe nosie Toka. OmbIT Opcrena.
MarsuTHO€ 10JIe MOCTOSIHHBIX MArHUTOB. MarnutHoe mnoje 3emMiu. DJIEKTpOMarHuTr. MarHutHoe moJie
KaTyIKU ¢ TOKOM. [IpumMeHenue 3nekTpomMaruuToB. [[elicTBre MarHUTHOTO MOJIsi HA MPOBOJHUK C TOKOM U
JOBIKYILYIOCA 3apsbkeHHyro 4dactuny. Cuna Amnepa u cuna Jlopenya. neKTpoJBUrareib. SIBieHue
3NIEKTPOMAarHUTHOM MHAYKIUs. OnbiTel Papanes.

DneKkTpoMarHuTHele KojebOanusi. Konebamenvhuwiti koHmyp. Onekmpocenepamop. Ilepemennuiii
moxk. Tpancgopmamop. Tlepenaya sneKTpUUIECKOM PHEPTUN HA PACCTOSIHUE. DIEKTPOMArHUTHBIE BOJTHBI U
WX CBOMCTBA. [Ipunyunst paouocenzu u meneguoenus. Bausnue 31exmpomacHumHbIX u3iyyeHull Ha Hcusble
Op2aHU3MbL.

Cer — anexktpomarHuTHas BoiHa. CKOpocTh cBeTa. MICTOUHMKM cBeTa. 3aKOH MPSIMOJUHEHHOTO
pacnpocTpaHeHHEe CBETa. 3aKOH OTpakeHus cBera. [1nockoe 3epkano. 3akoH mpenomieHus cBeta. JIMH3bL
@DoKyCcHOE paccTOSHUE M ONTHWYecKas cuiia JMH3bL M300paxkeHWe mpeaMmera B 3€pKajie W JUH3E.
Onmuueckue npubopul. I'na3 kak ontuueckas cucrema. [lucnepcust cseta. Mumeppepenyus u ougpaxyus

ceema.



KBanToOBbBIC iIB/1IeHUA

Crpoenue aromoB. [InanerapHas Mozienb atToMa. KBaHTOBBINM XapakTep MOTJIOIEHUS U UCITYCKAHUS
cBeTa aToMaMH. JInHen4aTsle CIIeKTPBI.

Omnsite Pesepdopna.

CocraB aToMHOr0 siipa. IIpoTOH, HEUTPOH U AEKTPOH. 3aKOH DUHIITEHHA O NPONOPLHUOHATBHOCTH
Maccel W DSHeprum. Jfeghexm macc u sHepeus ceazu amomuvix s0ep. PammoaktuBHOCTH. llepmon
nosypacnazna. Anbda-uznyuenue. bema-usnyyenue. 'amma-uznyuenue. Snepssle peakuuu. VctouHuku
sHeprun CoyHIAa W 3Be3N. SlaepHas SHepreTuka. JIKonozuyeckue npoodiemvl pabomvl AMOMHbLIX
anekmpocmanyutl. Jlozumerpust. Bausnue paouoaxmusHvlx U3nyueHull Ha HCUugble OpeaHu3Mbl.

Crpoenne u 3BorouMs Beenennoi

I'eouenTpruueckass U TeIUOLIEHTpUUYECKas cUcTeMbl Mupa. Pusznyeckas mpHposa HEOECHBIX Tel
Comnneunoii cuctemsl. [Ipoucxoxaenne ConHedHoil cuctembl. Dusmueckas npupoga CoiHIA U 3BE3I.
Crpoenue Beenennont. Osomtonusa Beenennoi. ['nnoresa bosbmoro B3peiBa.

TeMbl 1a00PATOPHBIX M NPAKTHYECKUX PadoT

JlaGopaTopHbie pabOTHI (HE3aBUCUMO OT TEMATHYECKON MPUHAJICKHOCTH) ICNSTCS CIEAYIONINe
THUIIBL:

1. TlpoBenenue mpsiMbIX U3MEPEHUN GUZNUECKUX BETUUUH

2. Pacuer mo MOJy4YEHHBIM pe3yJlbTaTaM HpPSIMbIX HM3MEPEHHUH 3aBHCHUMOTO OT HHUX I[apamerpa
(KOCBEHHBIC U3MEPCHHS).

3. HaOmrogeHue sBIICHWI M TIOCTAaHOBKA OMBITOB (HAa KA4eCTBEHHOM YPOBHE) MO OOHAPYXEHHUIO
(akTOpOB, BIAUSIONINX HAa MPOTEKAHUE JAHHBIX SBJICHUM.

4. HccnenoBaHue 3aBUCHUMOCTH OJHOM (U3WYECKOW BEIMYUHBI OT JPYroil ¢ MpencTaBICHHEM
pe3yNIbTaTOB B BUAE rpaduka uiu TaOIHIIbL.

5. IlpoBepka 3aaHHBIX HPEANOJOKEHUN (MpsAMble U3MEPEeHUs (U3UUYECKUX BEITUYMH U CPaBHEHHE
3aJJaHHBIX COOTHOIICHUI MEXIy HUMH).

6. 3HaKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMH U UX KOHCTPYMPOBAHHUE.

JIrobas paboyast mporpamma J0JDKHA MPEAYCMaTpUBATh BBITIOJHEHHE JTA0OPATOPHBIX paboT Bcex
yKa3aHHBIX TUIOB. BriOOp TemaTtuku M yucia paboT KaKIOro TUMA 3aBHUCHT OT ocoOeHHOcTel pabouyeit
nporpamMmMsl 1 YMK.

IIpoBenenne npsAMbIX H3MepeHuil GU3NYECKUX BeJIUYNH

. 3Mepenue pazMepoB Tedl.
. I3Mepenne pazMepoB MajbIX TEI.
. U3mepenne maccel Tena.

1
2
3
4. N3mepenue oobema Tena.
5. M3mepenue cuibl.

6

. 3Mepenne BpeMeHu mpoiiecca, mepuoaa KojaebaHui.



7.
8.
9.

10.
11.
12.
13.

N3mepenue Temneparypsl.

M3mepeHue naBieHs BO3AyXa B OalJIOHE 1101 ITOPIIHEM.

N3mepenue cuiibl TOKa U €10 peryjaupoBaHue.
N3mepenune HanpsoKeHus.
N3mepenue yrioB najeHus v NpeaoMIICHHS.
N3mepenne GOKyCHOTO pacCTOSHUS JTUH3HI.

W3mepenne paanoakTHBHOTO (OHA.

Pacuer mo MOJYYCHHBIM peE3yJbTaTaM NPAMbIX I/I3MepeHHI7[ 3aBUCHUMOI'0 OT HHUX IHapaMeTpa

(KOCBeHHbIe I/[3Mepel-[l/lﬂ)

1.
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17.

N3mepenune mioTHOCTH BEIIECTBA TBEPAOTO Tea.
Omnpenenenre kKodPpPUIMEeHTa TPEHUS CKOTBKEHUS.
Omnpenenenne KeCTKOCTU MPYKUHBI.
Onpenenenre BHITAIKUBAIOMIEH CUJIIbI, IEUCTBYIOIIECH HA MOTPYKEHHOE B )KUIKOCTh TEJIO.
OrnpeneneHre MOMEHTA CHIIBI.
N3mepenune ckopocT paBHOMEPHOTO JIBYKCHHSL.
N3Mepenne cpeaHeil CKOpOCTH IBHKEHUS.
N3mepeHune ycKopeHHsl paBHOYCKOPEHHOTO JIBUXKEHHSL.
Omnpenenenre pabOTHl U MOLTHOCTH.
Omnpenenenre 4acTOTHI KOJIeOaHUH Tpy3a Ha PY)KUHE U HUTH.
Onpenenenre OTHOCUTENBHOMN BIIaKHOCTH.
Ornpenenenre KOJINYECTBA TEIIOTHI.
Onpenenenue yaeabHOU TEIIOEMKOCTH.
N3mepenue paGoThl 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKA.
N3mepenue conpoTUBICHUS.
OrnpeneneHre ONTUYECKON CUIIbI TUH3BI.

HccnenoBanue 3aBUCUMOCTH BBITaJ'IKI/IBaI-OH_Ieﬁ CHUJIBI OT 00BeMa HOFPY)KCHHOﬁ 4aCTu OT

IIJIOTHOCTH KHUJKOCTH, €€ HC3aBUCUMOCTH OT IINIOTHOCTH M MACCHI TCJ1Aa.

18.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPCHUSA OT XapaKTEpa IMOBECPXHOCTH, €€ HEC3aBHMCUMOCTHU

OT ILJIOIIaaH.

Hao0.ronenne siBJieHUI U MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10 00OHAPYKEHHIO

(akTOpOB, BJIUSIONIMX HA NPOTEeKAHNE JAHHBIX SIBJEHU

1.
MAacCBhl.
2.
3.
4.

Ha6J’IIO,[[eHI/IC 3aBUCHUMOCTH IICPUOJIa KOJIeOaHMH rpy3a Ha HUTHU OT MJIMHBI U HE3ABUCUMOCTHU OT

Ha6J’IIO,Z[eHI/IC 3aBUCUMOCTH ICPUOJIa KOJIeOaHMI I'py3a Ha NPYKUHE OT MACChI 1 )KCCTKOCTH.
Ha6J’IIO,Z[eHI/IC 3aBUCHUMOCTH JaBJICHUA I'a3a OT o0beMa u TEMIICPATYPHI.

Ha6J’IIO,Z[eHI/IC 3aBUCUMOCTH TEMIICPATYPhLL OCTBIBAIOIIEH BOJBI OT BpPCMCHHU.



HccnenoBanue sBiaeHU B3aMMOACHUCTBHS KATYIIKK C TOKOM U MAarHMra.
HccnenoBanue sBIeHUS 3JIEKTPOMAarHUTHOM WHIYKIIUU.
Habmroienue sSBICHUS OTPaXEHUS U IIPEIIOMIICHHUS CBETA.

HabGnronenue siBineHus: AMCIEPCHHL.
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OOHapyxeHue 3aBUCUMOCTH CONPOTHUBIICHUS TPOBOJAHUKA OT €T0 IMapaMeTPOB U BEILIECTBA.

10.  HccnemoBanue 3aBUCMMOCTH Beca Tejla B )KHIKOCTH OT 00beMa MOTPyKEHHOH YacTH.

11. HccnenoBanue 3aBUCUMOCTH OJHOU (PU3NYECKON BETUYUHBI OT JAPYrod C MpeJCcTaBICHUEM
pe3yJbTaTOB B BUJAE rpaduka Uiu TaOIHILIbL.

12.  HccnemoBaHue 3aBUCUMOCTH Macchl OT 00beMa.

13.  HccnemoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TPHU PAaBHOYCKOPCHHOM JIBIDKEHUHU 0e3

Ha4aJIbHOU CKOPOCTH.

14.  HccnemoBaHue 3aBHUCHMOCTH CKOPOCTH OT BpPEMEHH W TYTH TIPH PABHOYCKOPEHHOM
TIBUKCHUH.

15. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CHITBI JaBJICHUSI.

16. HccnenoBanue 3aBUCUMOCTH 1e(popMaIiuy MPy>KUHBI OT CUJTBI.

17.  HccnemoBaHnue 3aBUCHMOCTH ITEPHOJIa KOJICOAHU Tpy3a Ha HUTH OT JJTUHBI.

18.  HccnemoBaHue 3aBUCHMOCTH TepuoAa KOJEOAHWHA Tpy3a Ha NPYKHUHE OT >KECTKOCTH H
MacChl.

19.  HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA Y€pe3 MPOBOIHUK OT HANPSKEHHUS.

20.  HccnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA Y€pe3 JIAaMITOUKY OT HANPSKEHHUS.

21.  HccnepoBaHue 3aBUCUMOCTH yrjla MPEIOMIICHHS OT YIiia MaieHus.

IIpoBepka 3aJaHHBIX TNPEANOJIOKeHUH (MpPsiMble W3MepeHHs] (PU3HYECKHUX BeJIUYUH U
CpaBHEHHUeE 32/IaHHBIX COOTHOMEeHNH Mexay HuMu). [IpoBepka runore3

1. IlpoBepka rumote3bl O JHMHEWHON 3aBUCHUMOCTU JUIMHBI CTOJOWMKAa XUAKOCTH B TpPyOKe OT
TEeMIIepaTyphbl.

2. IlpoBepka rumoTe3sl O MPSAMON MPOMOPLHUOHAIBHOCTH CKOPOCTH IPU PaBHOYCKOPEHHOM
JBUKCHHUH MIPOUICHHOMY ITYTH.

3. IlpoBepka rUmoTe3bl: IpU MOCIEIOBATEIFHO BKIIOUYEHHBIX JTAMIIOUYKH U MPOBOJHUKA WM JIBYX
MIPOBOHUKOB HAMPSKEHUS CKIIAJbIBATh HENb3s (MOXKHO).

4. TIpoBepka mpaBuiia CI0KEHHS TOKOB Ha JIBYX MapaiieIbHO BKIIOYSHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU U MX KOHCTPYHPOBAaHHE

5. KoHcTpynpoBaHue HaKIIOHHON TUIOCKOCTH ¢ 3aaHHbIM 3HaueHnem KI1J1.

6. KonctpynpoBaHue apeoMeTpa v UCIILITAHUE €T0 PAOOTHI.

7. COopKa AJIeKTPUIECKO 1IeM U U3MEPEHHUE CUIIBI TOKA B €€ PA3IMYHBIX Y4aCTKaX.

8. COopka ryieKTpOMarH1uTa M UCIILITAHUE €ro AeUCTBUS.

9

. H3y‘ICHI/IC QJICKTPUYICCKOTO ABUTAaTCIIA MOCTOAHHOTO TOKA (Ha MO,[[CJ'II/I).



10.  KonctpympoBaHHE 3IIEKTPOABUTATEIIS.

11.  KoHcTpyupoBaHHE MOJIENH TEIECKOTIA.
12. KoHcTpynpoBaHHE MOJEIH JIOJKHU C 33JaHHON TPY30M0IbEMHOCTBIO.
13.  OueHka cBO€ro 3peHus U Moa00p OYKOB.

14.  KonctpyupoBaHH€ POCTEHILIErO FEHEPATOPA.

15.  UM3ydeHue cBONCTB N300pakKeHUs B JTUH3AX.

TEMATUYECKOE IINTAHUPOBAHHE.

7 xnacc

(68 gacos, 2 yaca B He/IEINIO)

I. Beeanenue (3 u)

II. TlepBoHauanbHBIE CBECHMS O CTPOCHHUH BelecTBa. (6 4acoB.)
[II. B3aumopeiictue ten. (21 ygac.)

IV [laBnenue TBepABIX TEN, )KUAKOCTEH 1 ra3oB. (23 vac)

V. Pabota u moutHoCTh. DHeprusl. (15 gacos.)

8 Kimacc

(68 gacos, 2 yaca B HE/IEINIO)

I. TeruoBeie siBneHus (24 yaca)

II. DnexTpuueckue sBIEHUS U 3JIEKTPOMarHUTHbIE sBieHus (344aca)
I11. CetoBsie siBneHus. (10 gacoB)

9 knacc

(99 gacos, 3 yaca B HEZIENIO)

I. 3akoHbI B3aMOIeHCTBHSI U IBYOKECHUS Tedl. (394.)
II. Mexanu4eckue koaeOanus U BOIHBL. 3BYK. (154.)
I1l. DekTpoMarHuTHbIC SIBJICHHS. (224.)

I V. Ctpoenue atoma 1 aToMHOT0 sijpa (234.)
HUTOI'O 235 yacos



