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BbINyCKHUK HAYYUTCS:

e coOmogarh mpaBmiia 0e30MacHOCTH M OXpaHbl Tpyna MHpu pabore ¢ y4eOHBIM U
1abopaTOPHBIM 000PYIOBAHUEM;

® TIOHMMATh CMBIC]I OCHOBHBIX (PM3MYECKMX TEPMHHOB: (HU3UUYECKOE TelOo, (punveckoe
siBIIeHUE, (PU3NUecKasi BEIMYNHA, SMHHUIIB H3MEPEHUS,

® pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PELIUTh IPHU TMOMOIIU (HU3HUECKUX
METO/IOB; aHAJIM3UPOBATH OTACIIbHBIC ATAIbl MPOBEACHUS HCCICIOBAHUM W WHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHNUH U OIBITOB;

® CTaBUTH ONBITHI M0 WCCIICIOBAHUIO (PU3NICCKUX SBICHUN WM (PU3MUECKUX CBOHCTB
Ten 0e3 HMCHOJIb30BAaHUS NPSIMBIX H3MEPEHMId; Mpu 3ToM (GopmyiaupoBaTh HpodiieMy/3afgady
y4eOHOro PKCIepUMEHTa; cCOOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO0 00OPYIOBaHUS; TIPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BHIBO/IBI.

[Ipumeuanue. [Ipu npoBeneHnu uccienoBanus (HU3UUECKUX SBICHUM HU3MEPUTEIBLHBIC
npuOOpPbl  UCTONB3YIOTCS JIMIb KaK JaTYAKH HM3MEPCHHUS (PU3NYCCKUX BEIMYUH. 3aluch
MOKa3aHUH MPSAMBIX U3MEPEHUI B 3TOM cliyyae He TpeOyeTcs.

® TIOHMMATh POJIb IKCIIEPUMEHTA B MOJYyYE€HUN HAYYHOU UH(OpMAIIUU;

® T[IPOBOJUTH TPSMbIC M3MEPECHUs] (U3MUYECKUX BEJIMYMH: BPEMs, pacCTOSHUE, Macca
Tena, o0beM, CHIla, TeMIleparypa, aTMochepHoe NaBleHHe, BIAKHOCTh BO3yXa, HANpPsDKEHUE,
CWJIa TOKa, paJualuoHHBIA (OH (C HCHONB30BaHMEM JO3UMETpa); MpPH 3TOM BHIOMpATh
ONTUMAJIBHBINA CIIOCO0 U3MEPEHMSI M HCIIO0Ib30BaTh MPOCTEUIIINE METObI OLIEHKH MOTPELIHOCTEN
WU3MEPECHU.

[Tpumeuanue. Jro6as yuebHas mporpaMma JOHKHA 0OecreynBaTh OBIAJCHHUE MPSIMBIMU
U3MEPEHUSIMU BCEX MEPEUNCICHHBIX (PU3MUECKUX BETUYHH.

® TIPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C UCIOJIh30BaHHUEM
OpsIMBIX  M3MEPEHMIA: TMPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATh PE3yIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUAC TaOIUIl U TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIeI0BaHNUS;

® TMIPOBOJUTH KOCBEHHBICE W3MEPEHUS (UBMYECKUX BEJIMYMH: TIPU BBITOJHEHUH

U3MEpEeHUl cobupaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MpPEJIOKEHHOW HHCTPYKIUH,



BBIYHCIIATH 3HAUCHHUE BETMYMHBI M aHAJTM3UPOBATH MOJTyICHHBIC PE3yIbTaThl C YUETOM 3aIlaHHOM
TOYHOCTH U3MEPECHU;

® AHATU3UPOBATH CHUTYAIMH NPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh B HHUX
OPOSIBIICHUE M3YYCHHBIX (U3UYECKUX SABICHUA WJIM 3aKOHOMEPHOCTEH H IPHUMEHSTh
MMEIOLIHMECS 3HAHUS IS UX OOBSICHEHHUS;

® [OHUMATh NPUHIMIIBI ACWCTBUS MAallWH, TPUOOPOB M TEXHUYECKUX YCTPOICTB,
YCJIOBUS UX 0€30IaCHOT0 MCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

® JICIIOJIb30BATh IPH BHIMOJIHEHUH Y4EOHBIX 337]au HAYYHO-TIOMYJISAPHYIO JIUTEPATYPY O
(Gu3HYeCcKHX SABICHUSX, CIPAaBOYHbBIE MaTepUalibl, pecypcsl HTEpHET.

BbINyCKHHMK MOJTYYHT BO3MOKHOCTh HAYYHUTHCH:

® 0CO3HABAMb YEHHOCMb HAVYHLIX UCCIe008aHUL, pONb QU3UKU 8 pacluupeHuu
npeocmasgienuti 06 oOKpyxcaroujem mupe U ee ka0 8 YayuuleHue Kaiecmea HCusHu,

® UCNONB306AMb NPUEMbL NOCMPOCHUS PuU3ULeCKUX MoOeel, NOUCKA U POPMYIUPOBKU
00KA3amenbCme BblOSUHYMBIX 2UNOMmMe3 U Meopemudeckux 8bl80008 HA OCHO8E IMAUPUUECKU
YCMAHOBIEHHbIX PaKmMO8;

® (Cpasnusamb MOYHOCMb USMEPEeHUs (QU3UYEeCKUX 6eluyUuH No  GeluduHe Ux
OMHOCUMENbHOU NOSPEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL

®  CAMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUs U UCCIe008aHUSL DUIUYECKUX
BEUYUH C UCNONb30BAHUEM PAZIUYHBIX CROCOD08 UBMEPEHUs PU3UUECKUX 6eUYUH, 8blOUPamMb
cpeocmea usmMepeHus ¢ y4emom HeoOXoOUMol MOYHOCMU UMepeHUll, 0O0CHO8bI8AMb GblOOD
cnocoba uzmepeHusl, a0eK8amHo20 NOCMABIEHHOU 3a0aye, NPOBOOUMb OYEHKY O0CMOBEPHOCTIU
NONYYEeHHBIX Pe3YIbmamos;

® GOCHpUHUMAMb UHPOPMAYUIO  DUBUYECKO20 COOEPHCAHUS 8 HAYHUHO-NONYJAPHOU
aumepamype U cpeocmeax MAcco8ol UHGOpMayuu, KpUmudecKu OYeHU8ams MNOLYUEHHYIO
ungopmayuro, aHanuzupys ee cooepaicanue u OaHuvie 00 UCMOYHUKe UHpOpMayuu,

® co30aeamv cobcmeennbvlie NUCbMEHHble U YCIHble COOOWeHUs O QUIULECKUX ABNEHUX
H4  OCHOBe  HECKONbKUX  UCHOYHUKO8  UHopMayuu,  COnposoNcOamv  GbiCMYNjieHue
npezenmayuetl, y4umvledas 0COOEHHOCMU AYOUMOPUU C8EPCMHUKOB.

Mexanuveckue siBJIeHUS

BbInyCKHUK HAy4YuTCH:

® pacro3HaBaTh MEXaHUYECKHE SIBJICHUS W OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOIMCTBA WJIM YCJIOBHUS TPOTEKAHUS ITUX SBICHUN: PaBHOMEPHOE M HEPaBHOMEPHOE
JIBIDKEHUE, PaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE JBHKEHHE, OTHOCHTEIbHOCTD

MCXaHUYCCKOI'o JIBUKCHUS, CB06OZ[HOC NnaacHue TCJ, paBHOMEPHOC ABHUKCHUC IO OKPYKHOCTH,
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WHEpILIMS, B3aUMOJICIICTBHUE TEJl, PEAKTUBHOE JBHKEHUE, Mepenada JaBJICHHUsS TBEPIAbIMU TEIaMHU,
KUAKOCTSAMH M Ta3aMu, aTMoc(epHOe NaBlieHUE, MIIaBaHWE TEJ, PAaBHOBECHE TBEPIBIX TEll,
UMEIONINX 3aKPEIUICHHYI0 OCh BpAIEHUS, KOJICOATeNbHOE BIIKEHHUE, PE30HAHC, BOJHOBOE
JBIDKEHUE (3BYK);

® OINKCHIBATh M3YYEHHBIC CBOMCTBA TEJI W MEXAHUYECKHUE SIBJICHUS, HCIOJIb3YS
(bu3UYeCKre BEIMYUHBL: MTyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, TIEPUO]] 00pallieHus, Macca
TeJa, TUIOTHOCTh BELIECTBA, CUja (CHJIa TSXKECTHU, CUJIa YNPYrOCTH, CUJIa TPEHHs), J1aBJICHUE,
UMIyJIbC TeJIa, KWHETHYECKash HHEPrusi, NMOTCHIHUAalIbHAs JHEPIusi, MeXaHW4Yeckas padora,
MexaHudeckas MomiHocTh, KIIJ[ mpu coBepmieHnu paboOThl € HMCHOJb30BAaHUEM IPOCTOTO
MeXaHu3Ma, CUjla TPEHHS, aMIUIUTY 1a, TIEPUOJ] U YacToTa KojieOaHUH, JITTMHA BOJHBI U CKOPOCTh
€¢ pacmpoCTpaHEHHWs; TMpPH ONUCAHUHM TMPABWIBHO TPAKTOBAaTh (U3MUECKUNW  CMBICTT
UCIIONIb3YEMBIX BEIIMYMH, WX O0O03HAYCHUS W CIUHUIBI W3MEPCHHS, HAXOIUTh (DOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO0 BETUYHMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UYECKON BEITMYUHBIL;

® JQHAIM3HPOBATh CBOMCTBA TEJ, MEXAHWYECKUE SBICHHS W NPOLIECCHI, HCHOJIb3YS
(bU3MYECKUEe 3aKOHBI: 3aKOH COXPAHEHHS DHEPTHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII
CYMEPIIO3UINH CHII (HaXOXKIeHue paBHoAecTBYomIel cuibl), I, I1 u Il 3akonsr HetoToHa, 3aK0H
COXpaHEHHUsI UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

® pazMyYaTh OCHOBHBIC IMPHU3HAKH HM3YYCHHBIX (PU3NYCCKUX MOJCICH: MaTepuaibHas
TOYKA, UHEPLMATIbHASL CUCTEMA OTCYETA;

® pemath 3a7a4M, UCTOIB3Ys (PU3nUecKre 3aKOHBI (3aKOH COXPAaHEHHUS DHEPIrHH, 3aKOH
BCEMUPHOIO TATrOTeHUs, NpuHUun cynepnosuuuu cwi, [, II m III 3akonsl Herotona, 3axoH
COXpaHEeHMs WMITylnbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HOpMyIHI,
CBsI3bIBatONIMe (PU3UYECKHE BETUYHMHBI (MIyTh, CKOPOCTh, YCKOPEHHME, Macca Teja, MIOTHOCTh
BEILIECTBA, CHJIA, JIABJIEHUE, UMITYJIbC TE€Ja, KUHETHYECKas dHEPTHs, MOTEHIIMAJIbHAS JSHEPIus,
MexaHuuyeckas pabora, mMexaHudeckass mourHocTh, KIIJl mpocroro mexaHusma, cuiia TPEHUS
CKOJIbKEHUS, KOA(P(DUITUEHT TPEHUSs, aMIUIUTY/1a, IEPUO U YacToTa KoJeOaHuH, ATMHA BOJHBI U
CKOPOCTh €€ pacHpoCTpaHEHUs): Ha OCHOBE aHaliM3a YCIOBUS 3aJa4ydl 3alKChIBATh KPAaTKOE
YCIIOBHE, BBIACIATh (PU3NUECKHE BEIWYWHBI, 3aKOHBI W (GOPMYJbl, HEOOXOAMMBIC I €€
pellleHus, MPOBOJUTh PacueThl U OICHUBATh PEAbHOCTHh MONYYEHHOTO 3HAYeHUsS (pU3MvecKoin
BEJIMYHHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYUThCS:

® UCNONB306aMb 3HAHUS O MEXAHUYECKUX SIGIEHUX 6 NOBCEOHEeBHOU JHCUHU OJIs

obecneuenusi 6e30nacHocmu npu oobpawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
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0151 COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYcaroujel
cpede;  npueoOUMb  NpUMepbl  NPAKMUYECKO20  UCHOAb306AHUS  (PUIUYECKUX 3HAHUL O
MEXAHUYeCKUXx ABNeHUAX U QuU3UYeCKUx 3aKOHAX; NPUMepbl UCHOIb308AHUL 60300HOGNAEMbIX
UCMOYHUKO8 — DHepauu,  3KOA0SUHeCKUX  NOCAeOCMBUll  UCCIEeO008AHUSI  KOCMUUECKO2O
NPOCMPAHCms;

® paziuuamv Spanuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull
xapakmep @QYHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUSs MEeXAHUYeCKol JHepeuu, 3aKOH
COXpAaHeHUss UMNYIbCd, 3AKOH 6CEMUPHO20 MACOMEHUS) U O02PAHUYEHHOCHb UCNONb308AHUSA
yacmHvIX 3aKkoH08 (3akon I yka, Apxumeoda u op.),

® HAX0O0UMb AO0EKEAMHYIO NPEONONCEHHOU 3a0aye @U3UYECKYI0 MOOelb, pa3peulams
npobnemy KAk HA OCHOBe UMEIOWUXCS 3HAHULL N0  MEeXaHUuKe ¢  UCHONb308AHUEM
MAMeMamuyecKo2o annapama, max u npu NOMowju Memooo8 OYeHKU.

TenoBble ABJIEHUSA

BbInycKHUK HAYYHTCS:

® pACIIO3HABaTh TEIUIOBBIC SBJICHHUS W OOBSICHATH Ha 0a3e WMEIONIMXCS 3HAHUH
OCHOBHBIC CBOWMCTBA WJIM YCIIOBHS NMPOTEKAHHS ITHX sIBICHUU: nuddy3us, n3MeHeHue oobeMa
TEJ TpPH HarpeBaHWM (OXJIXKICHUH), OOJbIIAs CKUMACMOCTh Ta30B, Majas CKXHMaeMOCTh
KHUJIKOCTEH M TBEPIBIX TEIN; TEIUIOBOC pPAaBHOBECHE, WCHApEHUE, KOHJCHCAIUs, IUIaBICHHE,
KPUCTAITM3AIMs, KHUIICHHE, BIAKHOCTh BO3MyXa, pa3jMYHbIC CIOCOOBI TEIUIONepeaaun
(TeTIONPOBOTHOCTh, KOHBEKITUS, H3TYYCHUE), arperaTHble COCTOSIHHUS BEUIECTBA, MOTJIONICHHE
DHEPruM MPH UCHAPEHUU KUIAKOCTU M BBIICTICHHE €€ MPH KOHACHCALMU Iapa, 3aBHCHUMOCTH
TEMIEPATyphbl KUTICHUS OT JaBJICHUS;

® OMUCHIBATh W3YYCHHBIE CBOMCTBA T€J W TEIJIOBHIE SIBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMUMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHUs, TEMIIepaTypa, yJaelbHas TEIIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUIABJICHHS, YIEeNbHAas TEIIoTa MapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOpaHUs TOIUIMBA, KOY(DQPHUIIMEHT TOJE3HOTO ISHCTBHUS TEIIOBOTO JIBUTATEIS; TPU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJB3YEMbIX BEIHYMH, HX
0003HaYCHHSI U €TUHUIIBI U3MEPEHHS, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEITUIMHAMH, BEIYUCISITh 3HAUCHUE PU3NUECKON BEITMIMHBL;

® aHAIM3HPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBICHUS W MPOIECCHI, UCIONb3Ys] OCHOBHBIE
MOJIOKEHUST aTOMHO-MOJICKYJIIPHOTO YYCHHS O CTPOCHHHM BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTUH;

® pa3MyYaTh OCHOBHBIC NMPHU3HAKU M3YUEHHBIX (U3WYCCKUX MOJENCH CTPOCHHS Ta3oB,

JKUJIKOCTEN B TBCPABIX TCII;



® TPUBOIUTH NPHUMEPHI MPAKTUYECKOTO WCIOIB30BAaHUS (DU3MUECKUX 3HAHUU O
TETUTOBBIX SIBIICHHSIX;

® pemiaTh 3aJaud, UCIONB3Ys 3aKOH COXPAaHEHHWS DHEPTUU B TEIUIOBBIX MpoIeccax |
(GopMyIbl, CBs3BIBAIOIIME (U3UYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEparypa,
ylIenbHas TEIUIOEMKOCTh BEHIECTBa, Vy/AeNbHAs TEIUIOTa IUIABJICHUS, yJelIbHAas TeIIoTa
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOILINBA, KOA(D(HUIIMEHT MOJIe3HOro AEHCTBUS
TEIUIOBOTO JIBUTATENIs): HA OCHOBE aHalIM3a YCJIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIIOBHE,
BBIJICJIATh (DU3UYCCKHE BEJIMYUHBI, 3aKOHBI M (OPMYJIbI, HEOOXOAHMMEBIC IS €€ PEUICHHS,
MPOBOJIMTH PACUEThI U OLICHUBATh PEATbHOCTH MOyYEHHOTO 3HAUYCHUS (DU3HUECKON BEIIMYNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCSH:

® UCNONBL306AMb 3HAHUA O MENN0BbIX SABNEHUAX 6 HOBCEOHEeBHOU HCUSHU  OJif
obecneyenuss 6e3onacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCMPOUCmeamu,
0J11 COXpAaHeHUsi 300p06bsi U COONIOOCHUST HOPM IKOJO2UYECKO20 NOBEOCHUsI 8 OKpYylcaroujell
cpede; npuBoOUMb NPUMEPbL IKOAOSUHECKUX NOCIeOCMEUtl pabomsl 0eueameneii 6HYmMpeHHe20
c2opamusl, Meniosvix U 2UOPOINEKMPOCAHYULL,

® paziuuamv Spanuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapakmep GyHOAMeHMAaIbHbIX GU3ULECKUX 3aKOHO8 (3aKOH COXPAHEHUSl dHepeUU 8 Meni08blxX
npoyeccax) u 02paHUYeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8;

® HAXOO0UMb AOEK8AMHYIO NPeOlONCEHHOU 3a0ade QU3UYecKyl0 MOOelb, pazpeulams
npobremy Kak HA OCHO8E UMEIOWUXCS 3HAHULL O MEeNI08bIX SGIEHUSAX C UCHONIb308AHUEM
MAMeMamuyecKo2o annapama, max u npu NOMOwU Memooo8 OYeHKU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJIEHHUS

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSCHATH HA OCHOBE HMMEIOIIUXCS
3HAHWI OCHOBHBIC CBOMCTBA WJIM YCIIOBUS TNPOTCKAHWS OTHUX SIBJICHHA: AJICKTPU3AIUS TEII,
B3aMMOJICHCTBHE 3apsJOB, DJIEKTPUYECKHUH TOK M €ro JeHCTBHUS (TEIUIOBOE, XHUMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAs MHAYKIHUA, AEHCTBUE MarHUTHOTO
MoJis Ha TPOBOJAHMK C TOKOM ¥ Ha JBIDKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE
IIEKTPUICCKOTO TIOJISI Ha 3apsDKEHHYIO YaCTHILY, DJIEKTPOMArHUTHBIC BOJHBI, TIPSIMOJIHHCHHOE
pacmpocTpaHeHHe CBeTa, OTPaKCHUE U MPEJIOMIICHHE CBETa, IUCIIEPCHS CBETA.

® COCTaBJIATh CXEMBI JJICKTPHUSCKUX IIETeHd C TIOCICIOBATCIIEHBIM H IapalIeIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3inyasi yCJIOBHBIE 0003HAYCHHSI DJIEMEHTOB DJICEKTPUUYECKUX LeTeit
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIIepMETp, BOIBTMET)).

® HCIOJB30BATH OINTHYCCKUC CXCMbI IJIA TIOCTPOCHUA H306p8.)KCHPII>i B IIJIOCKOM 3€pKaJie



1 coOMparoIen JuH3e.

® ONUCHIBATh M3yYCHHBIE CBOMCTBA TEJI U DBJEKTPOMArHUTHBIE SIBICHUS, HCIOIb3Ys
du3nyecKue BEIMYMHBL: JJIEKTPUYCCKUI 3apsiji, Ccuila TOKa, DJICKTPUUYECKOE HAmpsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE CONPOTUBIICHNE BEIIECTBA, paboTa 3IEKTPUIECKOTO
MoJIs, MOIIHOCTh TOKa, (POKyCHOE pacCTOsIHME U ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; IPHU OMUCAHUHM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJIb3YEMBbIX BEIUYHMH, WX OOO3HAYCHHUS W EJAWHHIBI H3MEPCHHUS;
HAXOJUTh (POPMYITBI, CBA3BIBAIOIINE TAHHYIO (PU3NYCCKYIO BEIMYMHY C IPYTUMU BEIIMUYUHAMH.

® AHAIM3WPOBATH CBOKMCTBA TEIl, SJICKTPOMATHUTHBIC SIBJICHHS U MPOILECCHI, UCIIONb3YsI
(u3nUeckre 3aKOHBI: 3aKOH COXPAHEHUS dIEKTPUIECKOTO 3apsa, 3akoH Oma JuIs y4acTka IenH,
3akoH J[xoyns-JleHna, 3akOH MPSIMOJMHEHHOrO paclpOCTpAaHEHHUS CBETa, 3aKOH OTPa)KEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA W
€ro MaTeMaTU4YECKOE BBIPAKEHUE.

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (DU3HUECKUX 3HAHUU O
AJIEKTPOMATrHUTHBIX SIBJICHHSIX

e pemaTh 33Ja4u, UCTIONb3Yys (pusndeckue 3aKoHbI (3akoH OMa Il y4acTKa 1eru, 3aK0OH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PACHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHs CBETAa,
3aKOH TIPEJIOMJICHUSI cBeTa) U (DOpPMYJIBI, CBSI3BIBAIOIIME (PU3MUSCKHUE BEIMYMHBI (CHIa TOKa,
JNIEKTPUYECKOE HAIPSHKEHHE, JIIEKTPUUYECKOE COMPOTUBICHUE, YAEIbHOE COMPOTHBIICHUE
BEIECTBa, paboTa AMEKTPUUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE U ONTHYECKas
CWJIa JIMH3BI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI U 4acTOTa CBeTa, (popMyIisl
pacdera 3JIeKTPHUECKOTO COTPOTHRIICHUS MPUTIOCIIEIOBATEIIFHOM H TApaICIbHOM COSIMHCHUN
MPOBOJHMKOB): HA OCHOBE aHAllM3a yCIOBUS 33/1a4l 3alHCBIBATh KPATKOE YCJIOBHE, BBIICISTH
dbuznuecKkue BENUYUHBI, 3aKOHBI M (HOPMYINbI, HEOOXOIWMBIE IJi €€ pEeIlIeHHUs, MPOBOAUTH
pacdeTsl U OIICHUBATHh PEATHHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONBL306aMb 3HAHUSA 00 INIEKMPOMASHUMHbBIX SGTIEHUSX 8 NOBCEOHEBHOU HCUZHU OIS
obecneuenusi bezonacHocmu npu obpaweHuu ¢ npudbOpamu U MexHU4ecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS HOPM IKONOSUUECKO20 NOBeOeHUsl 8 OKpYicarujel
cpede; npusoOUms NPUMePbL IUAHUSL INEKMPOMASHUMHBIX UTYYEHUL HA HCUBbLE OPSAHUZMDBL,

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakxmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs JJNeKMpU4ecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOHO8 (3akon Oma O yyacmka yenu, 3aKOH

Horcoyna-Jlenya u op.);



® UCNONBL3068AMb NPUEMbL NOCPOEHUS PU3UYECKUX MOoOeNell, NOUCKA U (POpMYIUPOSKU
00Ka3amenbcmea GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl860008 HA OCHOB8E IMNUPUYECKU
YCMAHOBNIeHHBIX (haKmos,

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0ade @U3UYeCKYI0 MoOelb, pa3peulams
npobnemy Kak HA OCHO8e UMEOWUXCS 3HAHUL 00 JJIeKMPOMACHUMHBIX SAGIEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOowU Memooos OYeHKU.

KBanToBbI€ AABJICHUSA

BbINyCKHUK HAY4YUTCS:

® pAacro3HaBaTh KBAaHTOBBIC SIBJICHUS M OOBSCHATH HAa OCHOBE HMEIOLIMXCA 3HAHUMN
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI NMPOTEKAHUS STUX SIBICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs
pPaIMOaKTUBHOCTh, O-, - M Y-U3Iy4CHHs, BOSHHUKHOBEHHE JIMHEWYATOTO CIEKTpPa H3JIy4eHUs
aToMa;

® ONWCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJIICHHS, WCIONB3yS (U3NYCCKUE BEITUYHUHBIL:
MaccOBOE€ YHCIIO, 3apsA0BOE YMCIIO, MEPHOJ] Mojypacmnana, SHeprus (OTOHOB; MPHU OMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCHOJIb3YEMbIX BEIUYMH, HX OOO3HAYeHUS U
eAMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTHMH BEJTUYHHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

® aHAIM3UPOBATh KBAHTOBBIC SIBIICHUS, MCIOIB3Ys (PU3NUECKHE 3aKOHBI U MOCTYJATHI:
3aKOH COXPAHCHUS DHEPIHH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsja, 3aKOH COXpaHEHUs
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH H3JIy4YCHHs] M TIOIJIOIICHHUS CBETa aTOMOM, IPU 3ITOM
pa3ianyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA M €70 MaTeMaTHYE€CKOE BhIPaXKEHHE,

® pa3nuyaTh OCHOBHBIC MPU3HAKHM IJIAHETAPHOW MOJIENHM aToMa, HYKJIOHHOW MOJAETH
ATOMHOTO S/1pa;

® TPUBOJIUTH NPUMEPHI TMPOSIBICHUS B MNPHUPOJIE U MPAKTUYECKOTO HCIIOIH30BAHUS
PaZMOaKTUBHOCTH, SJEPHBIX U TEPMOSIEPHBIX PEaKIIHii, CIEKTPATbHOTO aHATH3a.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNOIb306aMb NOJYYEHHbIE 3HAHUSL 8 HNOBCEOHEBHOU JHCU3HU Npu obpaujenuu ¢
npubopamu U MexHudecCKUMu yCmpoucmeamy (cuemuux UOHUUPYIOWUX d4acmuy, 003umemp),
0Jis1 COXpaHeHus. 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUsl 8 OKpYicarujel
cpede;

® COOMHOCUMb IHEPRUIO CES3U AMOMHBIX s0ep C 0epeKmom Maccyl;

® NPUBOOUMb NPUMEPLI GIUAHUSA PAOUOAKMUBHBIX UBIYYEHUU HA JHCUBbLE OP2AHUZMYIL;
HOHUMAMb NPUHYUN OeLICMBUs 003UMEempPa U paziudams Yclo8Us e20 UCNOIb308aHUS,

® JIOHUMAanmb dSKolo02cu4YecKue np06Jzesz, 6O3HUKAawwue npu uUCnoilb306aHuu antoOMHbLX
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INEKMPOCMAHYUL, U NYMU  pewlenus. mux npoonem, NepcneKmusbl  UCHOIb308AHUS
VAPABIAeMO20 MEPMOSOEPHO20 CUHME3 .

DJIeMeHTHI ACTPOHOMMH

BbINyCKHUK HAY4YUTCS:

e yKa3biBaTh Ha3BaHUs aHeT COJTHEYHON CHUCTEMBI, pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOT'O BpallleHHs 3Be3qHOro Heba, aBrokeHus JIyHbl, COJNIHIIA M IIAHET OTHOCHUTEIBHO
3BE3/;

® IIOHMMATh PA3IMYMs MEXAY T'SIMONCHTPUYCCKOW M T'COLEHTPHYCCKON CHCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCSH:

® yKasvieamsv 00OWUe CBOUCMEA U OMAUYUSL NIAHEem 3eMHOU 2PYnnbl U NiaHem-
eueanmos, manvix men Conneunou cucmemvl U OOAbWUX NIAAHEM, NOJIb308AMbCS KAPMOU
36€30H020 Heba Npu HaAbIOOEHUSAX 36€30H020 Hebd,

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YBem 36€30bl C ee MeMNnepamypol,

®  pasiuuantv cunomesvl O npoucxoofcdeHuu Conneunoui cucmembol.

Il.  Conep:xanue yuedHOro npeamera pusuku ajis 7 — 9 KiiaccoB:

®dusnyeckoe 00pa3oBaHHWE B OCHOBHOW IIKOJIE JOJKHO oOecrneyuTh (HOpMHUPOBAHUE Y
00ydJaromMxcs MNPEACTaBICHUH O HAyYyHOH KapTHMHE MHpa — BaKHOTO pecypca HaydHO-
TEXHUYECKOTo Iporpecca, 03HaKOMJIEHHE 00ydJarouxcs ¢ (PU3NUYECKUMHU U aCTPOHOMHUYECKUMHU
SBJICHUSIMU, OCHOBHBIMH NPUHLIUIIAMH pabOThl MEXaHU3MOB, BHICOKOTEXHOJIOTMYHBIX YCTPOUCTB
U NpubOpOB, pa3BUTHUE KOMIIETEHUUH B pEHIEHUH HWH)XEHEPHO-TEXHUUYECKUX M Hay4yHO-
UCCIIEI0BATEIbCKUX 3ajjay.

OcBoenue yuyeOHoro npeamera «@u3uKa» HAIpaBIEHO Ha pPa3BUTHE Y 00ydaromuxcs
NpEeJCTaBICHUNH O CTPOEHUM, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS W JBW)KEHUS MaTepHM, Ha
OCBOCHME 00YUaIOMIMMUCS OOIIUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SIBIECHUH, CO3aHNe
yc.]'IOBI/II\/’I JJIsA (i)OpMI/IpOBaHI/IH HWHTCJUICKTYAJIbHBIX, TBOPYECCKUX, rpaX1aHCKHX,
KOMMYHUKAITMOHHBIX, WHHOPMAITHOHHBIX KoMIleTeHIIni. OOydarommecs: OBIAICIOT HAYYHBIMHU
METOJaMU DPELICHHUs pa3IMYHBIX TEOPETHUECKUX M MPAKTHUECKUX 3a/1ad, YMEHUSIMHU
(dbopMynHpOBaTh TUIIOTE3bl, KOHCTPYMPOBATH, NPOBOJUTH OSKCIEPUMEHTHI, OIEHUBATH U

AHAJIU3UPOBATD IMMOJIYYCHHBIC PE3YJIbTAThI, COIIOCTABIIATH UX C 00BEKTUBHBIMHU peaIsaMU JKU3HU.



VYuebnsiii npeaMer «Pusrka» crocoOCTBYET (POPMUPOBAHUIO Y 00yUYAIOIUXCS YMEHUM
0e30MacHO HCIONb30BaTh J1abopaTopHOE OOOPYIOBAaHHME, MPOBOAUTH ECTECTBEHHO-HAYYHBIC
UCCJICIOBAHUS U HKCIIEPUMEHTHI, aHAJIM3UPOBATh TOJYUYECHHBIC PE3YJIbTaThl, MPEACTABIATh U
Hay4HO apryMEHTHPOBATh MOJYICHHBIC BHIBOJIBI.

Nzyuenne npenmera «®Pusmka» B 4yacTu (GopMUpoOBaHUS Yy OOYYAIOMIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METOAOB (HAONIOJCHUE, W3MEPEHHUE, IKCIEPUMEHT,
MOJICTTUPOBAHUE), OCBOCHHS MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHWUU (DU3WKU B KU3HU
OCHOBaHO Ha MEXIIPEAMETHBIX CBs3SX C mpeameTamu:«Martematukay, «HHpopmaTukay,
«XUMHUA, «buomorusy, «"eorpadus», «DKOJIOTHSY, «OcHOBEI 0€e301macHOCTH

KU3HEAeITeIbHOCTY, «cTopusi», «Jluteparypa» u ap.

Dusuka U pudnyecKue MeToAbl H3YUYeHHUs MPUPOIBI

®dusnka — Hayka o npupoje. Pusnueckue Tena u sBiaeHusd. HabmoneHnue u onucanue
¢uznueckux spiaeHuil. dusmyeckuil sKkcrepuMeHT. MopaenupoBaHuE SBJIEHUH U OOBEKTOB
IIPUPOJIBI.

Ousnyeckue BEIWYMHBI M HMX HU3MEpEeHHE. TOYHOCTh M IOIPEIIHOCTh W3MEPEHMM.
Me:xyHapoaHas cUCTeMa €JUHULI.

@usnueckue 3aKOHBI M 3aKOHOMepHOcTH. Pusuka M TexHuka. HayuHblii meron
no3HaHus. Ponb Gusuku B GopMUpOBaHUM €CTECTBEHHOHAYUYHON IPaMOTHOCTH.

Mexann4yeckue siBJIeHHSA

MexaHnnueckoe IBWKeHHE. MaTepuaibHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCHUTENBHOCTh MeXaHuueckoro JBumxkeHus. Cucrema orcueta.dPu3nuecKkue BETUUYHHBI,
HEOOXOIUMBIE NIl OMMCAHMS JABM)KEHUS M B3aMMOCBS3b MEXJIYy HUMHU (IIyTh, NEpEMEIEHUE,
CKOpPOCTb, YCKOpPEHHE, BpeMs IBUXKEHHUs). PaBHOMEpHOE W paBHOYCKOPEHHOE MPsIMOJIMHEIHOe
IBWKeHHE. PaBHOMepHOe JBWXKEHHME 10 OKpyXkHOCTU. llepBelii 3akoH HeroToHa u
uHepuusa.Macca Tena. [InotHocts BemectBa. Cunna. Eqununst cuisl. Bropoit 3akon HeroToHa.
Tperuit 3akon Heiorona. CobOomHoe mnaaenue Ten. Cuna TSIKECTH. 3aKOH BCEMHUPHOTO
TaroreHus. Cuna ympyroctu. 3akoH ['yka. Bec tema. HeBecomocts. CBsi3p MeXIy CHIION
TSOKECTM M Maccod Tena. JluHamomerp. PaBHoxelcTByromas cuna. Cuna TpeHus. TpeHue
cKoJpxkeHus. Tpenue nokos. TpeHue B IpUpoOAe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOe ABMkeHne. Mexanndeckas pabora.
MomHocts. OHeprud. IlorennuansHas u kuHeTHdeckas 3Heprud. lIpeBpamienne ogHoro Buja
MEXAHUUYECKOM HEPTUHU B APYroi. 3aKOH COXpAaHEHUS MOJTHON MEXAHUYECKOM SHEPTUU.

[IpocTele MexaHN3MBI. Y CIOBUS PaBHOBECUS TBEPAOIO TeJa, UMEIOLIErO 3aKPEIJICHHYIO

OCh ABWXKEHUSA. MoOMeHT cuiibl. [Jenmp msaxcecmu mena. Peryar. PaBHOBECHE CUJI Ha pblyare.
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Pbruaru B Texuuke, ObiTy U npupoje. [lonBuxkubie U HemoABHKHBIE O0ku. PaBeHCTBO paboT
IPU HCIIOJIb30BAaHUU TPOCTBIX MEXaHU3MOB («30J0TO€ HpaBWIO MexaHukn»). Kosadduuument
IIOJIE3HOTO ACUCTBUSA MEXaHU3MA.

JHaBnenue TBepAbIXx Ten. Enununel usMepenus naaeineHus. CrnocoObl U3MEHEHUs
napneHus. JlaBnenue xuakocteil 1 ra3oB 3akoH [lackans. J[aBieHue )KUIKOCTH HA THO U CTEHKHU
cocyna. Coobmarommecss cocyasl. Bec Bosmyxa. AtmocdepHoe paBnenue. M3mepenue
atmochepnoro nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATMOChEpHOE NaBlIcHUE HA
pa3MyYHbIX BbhICOTax. ['MapaBnuyeckue MexaHu3Mbl (Iipecc, Hacoc). [laBiaeHue >KUIKOCTH U ra3a
Ha NOTPY’KEHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue ten u cynoB Bo3ayxoriaBanue.

Mexannueckue konebanus. Ilepwoxa, uwactora, amrumtyga kojeOanuii. Pe3onaHnc.
MexaHuueckre BOJHBI B OJHOPOJIHBIX cpenax. [[nrHa BoaHBL. 3ByK Kak MEXaHHWYecKas BOJIHA.
I'poMKOCTB U BBICOTa TOHA 3BYKA.

TenioBble sBJICHUSA

Crpoenue BeuiecTBa. ATOMBI U MOJEKYJbl. TerysoBoe IBUKEHHUE aTOMOB M MOJIEKYIL.
Juddys3us B razax, )KHIKOCTAX U TBEPABIX TeNax. bpoyHosckoe Osudcenue. B3aumoaeicTeue
(mpuTsSKEHHE M OTTAJIKMBAHUE) MOJEKYyJ. ATperatHble COCTOSHHUS BellecTBa. Paznuuue B
CTPOCHUH TBEPJIBIX TEJ, )KUJKOCTEN U Ta30B.

TennoBoe paBHoBecue. TemnepaTtypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO XaOTHUECKOTO
JBIDKEHUS yacTull. BHyTpeHHsist sHeprus. PaboTta u Tersonepenaya Kak CrocoObl U3MEHEHUS
BHYTpeHHEl dSHepruu Tena. TemnonpoBogHocTh. KouBekuusa. W3znyuenue. Ilpumepst
TemJjonepeayd B MNpUpoJe U TexHHKe. KoiaMdecTBO TEIIOThL. YJenbHas TEMI0EMKOCTb.
VienbHas TemjgoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMs] M MPEBpALIeHHs] SHEPruu B
MEXaHMYECKHUX U TEIUIOBBIX Mpolieccax. I[lnaBneHne u oTBepJeBaHUE KPUCTAINIMYECKUX Tell.
VaenpHas temnota maBneHus. Mcnapenue u konaeHcanus. [lornmomenwe sHepruu mpu
WCMIApEHUN JKUJKOCTU U BBIIEIEHUE €€ MNpU KOHAeHcauuu mnapa. Kumenue. 3aBUCHMOCTH
TEMIEPATypbl KUIEHHUS OT JaBleHHUs. YJelbHas TEeljoTa MapooOpa30BaHHsS M KOHIEHCALIWU.
Bnaxnocte Bo3nyxa. PabGora raza mpu pacmmpenuu. [IpeoOGpasoBaHusi 3HEPTHMHM B TEIUIOBBIX
MamMHax (mapoBasi TypOHWHa, TBUTATENlb BHYTPEHHETO CrOpaHus, peakTUBHBIN ABUrartens). KI1/]
TEIUIOBOM MAaIlIUHBL. JKon02UUecKUe npooaemMbl UCNOIb308AHUSL MENI08bIX MAUUH.

DJIeKTPOMATrHUTHBIE SIBJIEHUS

Onektpuzarusi  (GU3MYECKUX Tell. B3aumopeicTBue 3apshkeHHBIX Teln. J[Ba poma
ANEKTPUUECKUX 3apsioB. J[eIMMOCTh 3IEKTPUUYECKOTO 3apsiaa. DIEMEHTAPHBIN AIeKTPUUECKUN
3apsii. 3aKOH COXpPAaHEHMs DIIEKTpUueckoro 3apsiaa. I[IpoBOAHMKM, TMOJIYNPOBOJAHHMKU U

U30JISITOPBl AJIEKTPUYECTBA. DJIEKTPOCKON. DJIEKTPUYECKOE MoJie KaK OCOOBbIM BHJ MaTepuu.
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Hanpsscennocmo snexkmpuueckoeo nons. JIeWCTBUE 3JEKTPUYECKOTO MOJS Ha 3JIEKTPUYECKHE
3apsiabl. Konoencamop. Snepeus a1ekmpuiecko2o nojisi KOHOeHcamopad.

DOnekTpuyeckuii TOK. MCTOYHMKHM S3JIEKTPUYECKOrO TOKa. DJIEKTpUUecKas ILenb U ee
cocTaBHble yacTu. HampaBneHnue u AeMCTBUS 2IEKTPUUECKOro Toka. HocuTenan anekTpuieckux
3apsaoB B MeTayiax. Cuiia Toka. DIEeKTpUUecKOoe HaMpshKeHHe. DIEKTPUUECKOEe COPOTUBIICHUE
MPOBOJIHUKOB. EJIMHUIIBI COPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampsbkeHus. 3akoH Oma sl ydacTKa LenH. Y IeJIbHOE
conportusiienue. Peocratel. [locnegoBarenbHoe coeAnHeHHE MPOBOJHUKOB. IlapamnensHoe
COEIMHEHHUE MPOBOTHUKOB.

PaboTa 37€KTpHUYECKOro MoJys MO MEPEMEHICHUIO AIIEKTPHUECKUX 3apsiioB. MOIIHOCTh
AJIEKTpUYEeCKOro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUYECKUM TOKOM. 3akoH JDxoyns -
Jlenma. DnexkTpuUecKre HarpeBaTeNIbHBIE U OCBETUTENbHbIE MPUOOPHL. KopoTKoe 3aMbIkaHue.

MaruutHoe nonie. UHAyKIMs MarHUTHOTO MoJis. MarauTHoe nose Toka. OnbIT DpcTena.
MarnutHOe T1OJi€ TOCTOSHHBIX MAarHuTOB. MarHutHoe mojie 3eMid. OJEKTPOMAarHur.
MarauTHOE 1oJe KaTylKu ¢ TOKOM. [IprumeHeHue 3JIeKTpOMarHuToB. [[elicTBME MarHUTHOTO
MOJIE Ha TPOBOJHUK C TOKOM M JIBIDKYILYIOCS 3apsbkeHHYto dactuny. Cunra Amnepa u cuna
Jlopenya. DnexktpoaBuratelnb. SIBIeHuE 3MeKTPOMAarHUTHON HHAYKIuUsA. OnbiTel Qapajes.

DOnekTpoMarHuTHele  KojeOaHus. KonebamenvHwili  KOHmyp.  OnekmpoceHepamop.
Ilepemennviii mox. Tpancpopmamop. llepenada >IEKTPUYECKONW JHEPTHMH Ha PACCTOSHUE.
DONEeKTPOMarHUTHBIE BOJHBI U MX CBOMCTBA. [Ipunyunvl paouocesasu u menesudeHus. Bausnue
INEKMPOMASHUMHBIX U3TYYEHULL HA HCUBbIE OP2AHUZMDL.

Ceer — »oanexkTpomarHuTHas BosHA. CkopocTh cBera. VcTouHMKM cBeTa. 3aKkoH
NPSIMOJIMHEHHOTO pacHpoCTpaHEHUE CBeTa. 3aKOH OTpakeHus ceera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE paccTOsSHUE U ONTHYecKas cuia MuH3bL. M300pakeHue
npenMera B 3epkane W JuH3e. Onmuueckue npubopel. 1'ma3 Kak oONTHYECKas CHCTEMA.
Hucniepcus cBera. Mnmeppepenyus u oughparxyus ceema.

KBantoBbie siBJIeHUs

Crpoenue aroMoB. Ilnanerapnas mogens aroma. KBaHTOBBIN XapakTep MOTJIOIIEHUS U
WCITyCKaHUsI CBETa aTOMaMHU. JInHelWyaThle CIEKTPBHI.

Omnerter Pesepdopra.

CocraB artomHoro snapa. IIpoTOH, HEHUTPOH M OJNEKTPOH. 3aKOH OWHINTEWHA O
IPOMOPLHUOHATIBHOCTH MAacChl U dHEPruu. [eghexm macc u dHepaus c6A3U AMOMHbLIX s0ep.
PagunoaktuBHOCTh. Ilepuon monypacnama. Anbda-usnydenue. bema-uznyuenue. [amma-

usnyuyenue. Snepusie peakuuu. Mctounuku sHeprum ConHua W 3Be3[. SlaepHas sHepreTHka.
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Okonozuueckue npobremvl pabomvl amomuvlx dnekmpocmanyui. Jlozumerpus. Bausnue
PAOUOAKMUBHBIX USTLYYEHUL HA JICUBbLE OP2AHUIMDL.
Ctpoenue u 3Bo0nuA Beesiennoi
I'eonieHTpUuecKass M TelMOLIEHTpUYecKas cucteMbl Mmupa. Pusnueckas npupoja
HeOecHbix Ten ComneuyHoill cucremsbl. [Ipoucxoxxnenne ConHeyHoOW cucTembl. Duznyeckas
npupona Connua u 3Be31. Ctpoenue Beenennoil. OBomonus Beenennoit. I'unoresa bonbiioro
B3pbIBa.
IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadOT
JIaGopatopHble paboOThl (HE3aBUCHUMO OT TEMAaTHYECKOW NPUHAJUIEKHOCTH) JEJIATCS
CJIEIYIOIINE TUIIBL:
1. TlpoBeneHue NpsMBIX U3MEPEHUN (PUIUUECKUX BETHUUH
2. Pacuer mo moJlyuyeHHBIM pe3ysbTaTaM MpPSIMbIX H3MEPEHUH 3aBUCHUMOTO OT HHX
napamerpa (KOCBEHHbIE U3MEPEHHU).
3. HaOmronenue sBIEHHH M IIOCTAaHOBKA OMNBITOB (HA Ka4eCTBEHHOM YPOBHE) II0
oOHapy>KeHHIO (PaKTOPOB, BIUSIONINX HA TPOTCKAHNE TaHHBIX SBJICHHA.
4. VlccnenoBaHue 3aBHCHMOCTM  OJHOM  ()M3MYECKOM BEJIMYMHBI OT Jpyroil c¢
IPEe/CTaBICHUEM PEe3yJIbTaTOB B BU/I€ I'paduKa UM TaOIULIbI.
5. TIpoBepka 3aJaHHBIX MPEANONOKEHHUH (TPsAMBbIE U3MEpEeHUsT (PU3NYECKUX BEIHYUH U
CPaBHEHME 3aJIaHHBIX COOTHOLIEHUHN MEXAY HUMHU).
6. 3HaKOMCTBO C TEXHUYECKUMH YCTPOHCTBAMU U UX KOHCTPYHPOBAHUE.
JIrobast pabouass mporpamma JOJDKHA IpelycMaTpUBaTh BBHINOJIHEHUE J1a0OpaTOPHBIX
paboT Bcex yKa3aHHBIX TUIIOB. BbiOop TemaTtuku u yucia pabOT KaXXAOro THUIA 3aBUCUT OT
ocobeHHocTell paboueit nmporpammsl 1 YMK.

IIpoBenenne npsAMbIX u3MepeHuil GU3NYECKUX BeJTHIUH

1. U3mepenue pa3MepoB Tell.

2. VI3mepeHwne pa3MepoB MajbIX TEIL.

3. H3mepenHue Macchl Tena.

4. N3mepenue oObema Tena.

5. M3mepeHue CUIIbI.

6. M3Mepenne BpeMeHH mporiecca, Iepruoaa KojaeOaHui.
7. N3mepeHue TeMneparypsl.

8. M3mepeHue qaBineHus BO3yxa B OaJUIOHE O] HOPIIHEM.
9. M3mepeHue CHIIbI TOKA U €r0 peryJupoBaHue.

10.  M3mepeHue HaNpPsHKCHHUS.

11.  V3mepeHue yrioB NaJeHUs U MPEIOMIICHUS.
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12. U3mepenue GOKYyCHOTO pacCTOSHUS JTUH3HI.

13.  H3mepeHue paanoakTUBHOTO (poHa.

Pacyer mo moJiy4eHHBIM pe3yJIbTATAM NPAMBIX H3MEpPEHUIl 3aBHCHMOIr0 OT HHX
napamMerpa (KoCBeHHbIe U3MePeHU)

1. V3mepeHue miI0THOCTH BELIeCTBa TBEPAOIO Tela.

2. Onpenenenne KOdPUITUEHTA TPESHUS CKOJBKCHHS.
3. Ompenenenue >KECTKOCTH MPYKUHBL.
4

. Onpez[eneHI/Ie BBITAJIKHBAIOIICH CHIJIBI, /:[eﬁCTBonmeﬁ Ha IOIrpy>XC€HHOEC B JKHUIAKOCTH

TeJo.
5. OrmpeneneHre MOMEHTA CHUJIBI.
6. V3mepeHne CKOPOCTH PaBHOMEPHOT'O IBUKCHHUS.
7. W3mepenHue cpeiHel CKOPOCTH JIBHXKEHUSI.
8. M3mepeHne ycKOpeHus: paBHOYCKOPEHHOTO JIBUYKEHUSI.
9. Onpenenenne pabOTH M MOIITHOCTH.
10.  OmnpeneneHue 4aCTOTHI KOJICOAHUH rpy3a HA IPYKUHE U HUTH.
11.  OmnpeneneHue OTHOCUTEIHHON BIAKHOCTH.
12.  OmnpexneneHue KOIUYECTBA TEILUIOTHI.
13.  Omnpenenenue yaenbHON TETIOEMKOCTH.
14.  H3mepeHue paboThl U MOIIHOCTH 3JEKTPUUECKOTO TOKA.
15.  H3mepeHue CONPOTUBIICHUS.
16.  OmnpeneneHue ONTUYECKOM CUIIBI TUH3BI.
17. HccnenoBanue 3aBUCUMOCTH BBITAJIIKMBAIONIECH CHJIBI OT 00BbeMa MOTPYKEHHOU

YaCTH OT IJIOTHOCTHU KHUJKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH U MACCHI TeJa.

18.  HccnemoBaHue 3aBHUCHUMOCTH CHUJIBI TPEHHsSI OT XapakTepa IOBEPXHOCTH, €€
HE3aBUCUMOCTH OT IJIOIIA/IH.

Ha6usio1enne siBjleHMid M NMOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YPOBHE) MO
o0Hapy:KeHHI0 GAKTOPOB, BJUSIIOIINX HA MPOTEeKAHHUE TAHHBIX SIBJIEHUH

1. HabGnroneHne 3aBUCMMOCTH Tepuoja KolebaHWi Trpy3a HAa HHUTH OT JUIMHBI U
HE3aBUCUMOCTH OT MACCBHI.

2. HaOmosieHue 3aBHCHMOCTH TIEpHOJa KOJICOaHWH Tpy3a Ha TPYKHHE OT MacChl U
KECTKOCTH.

3. Habmronenue 3aBUCUMOCTH JaBJICHUS Ta3a OT 00beMa U TEMIEPATYPHI.

4. HabmroieHue 3aBUCHUMOCTH TEMIIEPATypPhl OCTHIBAIOIICH BOABI OT BPEMEHH.

5. UccnenoBanue siBeHUs B3aUMOACHCTBHUS KaTYIIIKA ¢ TOKOM W MarHuTa.

6. VMccrienoBanue siBICHUS JIEKTPOMArHUTHOW WHIYKITHH.
13



7. HaGmonenue siBICHUS OTPKECHHS M TIPEITIOMIICHHS CBETA.
8. HabmroneHue siBICHUS TUCTICPCHUU.

9. OGHapy>keHHe 3aBHCHUMOCTH COIPOTHBIICHUS NPOBOAHHMKA OT €ro IMapaMeTpoB H

BEILECTBA.

10. HccnenoBanue 3aBUCHMOCTH Beca Tella B KHUAKOCTU OT oObeMa MOTpYKEHHOU
YacCTH.

11. HccnenoBanue 3aBUCUMOCTH OJHOM (PU3WYECKOW BEITUYHHBI OT JAPYrod ¢

IPEJICTABJICHUEM PE3yJIbTAaTOB B BHJIC I'padKa UM TaOJIHIIBL.

12. Hccnenosanue 3aBUCHMOCTH MAacChl OT 00bEMA.

13. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MIPH PAaBHOYCKOPEHHOM JIBH)KCHUU
0€e3 HauaJIbHOW CKOPOCTH.

14, HccnenoBanne  3aBUCHMOCTH ~ CKOPOCTH  OT  BpEMEHH W IyTH  IPH

PaBHOYCKOPCHHOM JIBUKCHHU.

15.  HccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHHUS OT CUJIbI JAABJICHUS.

16.  HccnemoBanue 3aBUCUMOCTH JeOPMAIUU MPY>KUHBI OT CHJIBI.

17.  HccnenoBanue 3aBUCHMOCTH IEproa KOJIeOaHMid Tpy3a Ha HUTH OT JUTHHBI.

18.  UccnemoBanwe 3aBHCHMMOCTH TiepHoja KoieOaHMH Tpy3a Ha MpPYKHHE OT

KECTKOCTHU U MACCHhI.

19.  HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 MPOBOTHUK OT HAMPSIKEHHUSL.
20.  HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YEpE3 JIAMIIOUKY OT HANPSDKEHUS.
21.  HccnenoBaHHe 3aBUCUMOCTH yTIJjla IMPEOMIICHUS OT yIJia MaJleHHs.

IIpoBepka 3aJaHHBIX NPEANOJI0KeHUH (MpsiMble U3MepeHus1 PU3NYECKUX BeJIUYHH
U cCpaBHEHMe 33IaHHBIX COOTHOIIEeHn#i Mexny Humn). [IpoBepka runore3

1. TIpoBepka runoTe3sl 0 IMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KHUJIKOCTH B TpyOKe
OT TeMIIEpaTypHl.

2. IlpoBepka  THUIOTE3BI O  TPSIMOM  NPOMOPIMOHAILHOCTH  CKOPOCTH  TIPH
PaBHOYCKOPEHHOM JBM)KEHUU MPOUICHHOMY ITYTH.

3. IIpoBepka rUmoTesbl: MPH MOCIEJOBATEIbHO BKIOUYEHHBIX JIAMIOYKU U MPOBOJHUKA
WIN ABYX ITPOBOJIHUKOB HAIPSKEHUSI CKIIA/IbIBATh HENb3sI (MOXKHO).

4. TIpoBepka mpaBuIIa CIOKEHHUSI TOKOB Ha JIBYX MapajlIeIbHO BKIIFOUSHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMH U HX KOHCTPYHPOBaHUeE

5. KoHcTpynpoBaHue HaKJIOHHOM IIIOCKOCTH € 3aaHHbIM 3HaueHueM KIT/I.

6. KoHcTpynpoBaHue apeoMeTpa 1 UCIIBITAHUE €ro paboThI.

7. COopKa dIEKTPUIECKOM IEeNH U H3MEPEHNE CUITBI TOKA B €€ Pa3TUYHBIX y4acTKaXx.

8. COopka 2JIeKTpOMarHuTa M HCIBITAHUE €ro JCHCTBHS.
14



9. N3yueHune aMEKTPUIECKOTO ABUTATEIS IIOCTOSTHHOTO TOKA (Ha MOJIEIH ).

10. KoHcTpynpoBaHue 31€KTpOIBUTATETIS.

11.  KoHcTpyupoBaHHE MOJIEIH TEJIECKOIA.

12. KonctpyupoBaHHE MOJIEIH JIOJKH C 33JaHHON I'Py30M0bEMHOCTBIO.
13. OrieHKa CBOETO 3peHUs U MOAO0P OYKOB.

14.  KoncTpyupoBaHHE€ IPOCTEHIIErO FreHepaTopa.

15.  H3yueHue CBOWCTB M300paXKEHHUS B JINH3AX.

I1l. TemaTuueckoe NJIAHNPOBaHUE

o ¢pusuke 7 "A" knacc
2021 — 2022 r.r. (2 yaca B HEJEIO)

Ne Tema pazgena Komnnuec Cpoxu KonTtpour. Jlab.
/T TBO U3YYCHUS paboTel | PabOTHI
4acoB
1 Beenenue 4 02.09 - 14.09 - 09.09
2 | IlepBoHavyanmbHBIE CBEIEHUS O 5 16.09 - 30.09 - 21.09
CTPOCHUU BEIECTBA
3 | B3aumoneiicTBue Ten 21 05.10-21.12 18.11 21.10
21.12 28.10
02.11
07.12
16.12
4 JlaBneHue TBEPABIX Tell, 18 23.12 -10.03 20.01 17.02
KUJKOCTEN U Ta30B 03.03 24.02
5 PaGota u momrHOCTh. DHEprUs 12 10.03 - 28.04 28.04 05.04
19.04
6 | IloBropenue 7 05.05 - 31.05 24.05 -
(utoros.)
Utoro 67 02.09 - 31.05 6 11
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o ¢usuke 7 "B" kmace
2021 — 2022 r.r. (2 4aca B HE/IETIO)

Ne Tema pazgena Kommuec Cpoxu KonTpour. Jlab.
/T TBO H3y4YeHUS paboTel | PabOTHI
4acoB
1 | Beenenue 4 02.09 - 14.09 - 09.09
2 [TepBoHavabHBIC CBEICHHS O 5 16.09 - 30.09 - 21.09
CTPOCHHH BEIIECTBA
3 BsaumoneiictBue Ten 21 05.10-21.12 18.11 21.10
21.12 28.10
02.11
07.12
16.12
4 | JlaBnenue TBEPABIX TET, 18 23.12-10.03 20.01 17.02
JKUJIKOCTEI U ra30oB 03.03 24.02
5 PaboTa 1 MomHOCTE. DHEpTHs 12 10.03 - 28.04 28.04 05.04
19.04
6 | IloBTopenue 7 05.05 - 31.05 24.05 -
(utoros.)
HUtoro 67 02.09 - 31.05 6 11
no ¢usuke 7 "B" kiacc
2021 — 2022 r.r. (2 yaca B HE/IETIO)
Ne Tewma pasgena Komnuec Cpoxu KonTpo:. JIa0.
n/m TBO W3y4YeHUs paboTel | paboThHI
4acoB
1 | Beenenue 4 01.09 - 14.09 - 08.09
2 | IlepBoHavyambHBIE CBEIEHUS O 5 15.09 - 29.09 - 21.09
CTPOCHHH BEIIECTBA
3 BsaumoneiictBue Ten 21 05.10-21.12 17.11 20.10
21.12 27.10
02.11
07.12
15.12
4 JlaBnenue TBEPABIX TEII, 18 22.12 —09.03 19.01 16.02
JKUJIKOCTEH U ra30oB 09.03 01.03
5 | Pabora u MomHOCTE. DHEPTHUs 12 15.03 - 04.05 04.05 06.04

16



20.04

6 | IloBropenue 6 11.05-31.05 25.05 -
(uTOTOB.)
Htoro 66 01.09 - 31.05 6 11
o ¢usuke 8 "A" kiacc
2021 — 2022 r.r. (2 4aca B He/IETIO)
Ne Tema Kommuec [TpumepHbIe KonTpour. Jlab.
/T TBO CPOKH paboTel | PabOTHI
4acoB
1 | TenoBbI€ sIBICHUS 21 01.09 -17.11 10.09 22.09
(Bx0nH) 23.09
06.10 28.10
17.11
2 | DnekTpu4ecKue sBICHUS 27 18.11 - 09.03 08.12 23.12
09.03 19.01
02.02
03.02
17.02
3 | DneKTpoMarHuTHBIC SIBICHUS 4 10.03 - 30.03 - 16.03
30.03
4 | CBeToBbIC SIBJICHUS 10 31.03 - 04.05 04.05 27.04
5 | IloBTOpeHue 7 05.05 - 26.05 19.05 -
(utoros.)
Utoro 69 01.09 - 26.05 7 11
no ¢usuke 8 "B" kmacc
2021 — 2022 r.r. (2 4aca B HE/IEII0)
No Tema Komunuec [Tpumepnsie | Kontpo. JIab.
n/n TBO CPOKH paboTbl | paboThI
9acoB
1 | TennoBsIe SIBIEHUS 21 06.09 —22.11 14.09 27.09
(BX0mH) 28.09
11.10 02.11
22.11
2 | DieKTpuYecKue sIBICHUS 27 23.11 - 01.03 13.12 28.12
01.03 17.01
31.01
01.02
15.02
3 | DieKTpOMarHUTHBIC SBIICHUS 4 14.03 - 05.04 - 15.03
05.04
4 | CBeTOBBIC SBJICHUS 9 11.04 — 23.05 23.05 16.05
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5 | IloBTopenue 3 24.05 - 31.05 30.05 -
(uTOTOB.)
Htoro 64 06.09 - 31.05 7 11
no ¢usuke 8 "B" kiacc
2021 — 2022 r.r. (2 yaca B HeJENIO)
No Tema Konnuec [IpumepHsbie Kontpo. JIab.
n/n TBO CPOKH paboTbl | paboThI
4acoB
1 | TemnoBele siBICHUS 21 01.09-17.11 10.09 22.09
(BXOIH) 24.09
06.10 29.10
17.11
2 | DnekTpuvecKue sBICHUS 27 19.11 - 09.03 08.12 24.12
09.03 19.01
02.02
04.02
18.02
3 | DIeKTpOMAarHUTHBIC SBICHUS 4 11.03 - 30.03 - 16.03
30.03
4 | CBeTOBBIC ABJICHUS 10 01.04 — 04.05 04.05 27.04
5 | IloBropenue 7 06.05 - 27.05 20.05 -
(uTOTOB.)
Hroro 69 01.09 - 27.05 7 11
no ¢uzuke 9 "A" xnacc
2021 — 2022 r.r. (3 4aca B He/IeII0)
No Tema Komunuec [Tpumepnsie | Kontpo. JIab.
n/n TBO CPOKH paboTbl | paboThI
9acoB
1 3aKOHBI B3aUMOJIEHCTBUS U 32 03.09 - 22.11 10.09 24.09
TIBIDKEHUS TEJI. (BXOIH) 19.10
04.10
22.11
2 | Mexanuueckre KoJeOaHus U 14 23.11-24.12 24.12 29.11
BOJIHBI. 3BYK.
3 | DiekTpoMarHuTHOE TOJIE. 21 27.12 - 21.02 21.02 21.01
14.02
4 | CtpoeHue aroma U aTOMHOT'O 20 22.02 - 25.04 25.04 04.03
anpa. Micronb30BaHue sHEPTUH 04.04
ATOMHBIX SITIEP. 12.04
19.04
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5 CtpoeHue u IBOTIOIHUS 5 26.04 - 16.05 - -
Bcenennon.
6 | IloBTopenue 4 17.05 - 24.05 23.05 -
(utoros.)
Utoro 96 03.09 - 24.05 7 9
no pmsuke 9 "b" kimace
2021 — 2022 r.r. (3 4aca B He/IETIO)
No Tema Konnuec [IpumepHbIie Kontpo. JIab.
n/n TBO CPOKH paboTbl | paboThI
4acoB
1 | 3akoHBI B3aUMOJCHUCTBUS U 32 01.09 - 18.11 08.09 22.09
JIIBUKEHUS TeEJl. (BXOIH) 19.10
30.09
18.11
2 | Mexann4deckue KojaeOaHus u 14 23.11-22.12 22.12 25.11
BOJIHBI. 3BYK.
3 | DnekTpoMarHuTHOE MoJe. 21 23.12 -22.02 22.02 20.01
15.02
4 | CtpoeHue aroMa U aTOMHOTO 20 24.02 - 21.04 21.04 09.03
sapa. Mcrons3oBaHue YHEPTUN 31.03
ATOMHBIX SITIEP. 12.04
19.04
5 CtpoeHue u 3BOTIONUS 5 26.04 - 05.05 - -
Bcenennon.
6 | IloBTopenue 7 11.05 - 25.05 24.05 -
(utoros.)
Utoro 99 01.09 - 25.05 7 9
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