


COJIEPYKAHUE

IlnanupyemMbie pe3yabTaThl H3ydeHUs yaeOHoro npeamera « @usuka» B 7-9 kiaccax

Conepxanue y4eOHOTO TIpemeTa

3 Tematnueckoe NJIaHUPOBAHUE

PaGouas nmporpamma peanusyercs B yuebuukax A. B. Iepoimkuna «®usuka» mis 7, 8 kiaccos u A. B. Tlepeinxuua, E. M. I'ytauk «Pusuka» mis 9
Kiacca nTuHuM «Beptukansy.

B ocuoBHOI Hmikone (pusnka u3ydaercs ¢ 7 mo 9 xiacc. YueOHBIH wiaH cocrapiser 238 yueOHbIX yacoB. B Tom uncne B 7, 8, kiaccax no 68, B 9
Kiacce -102 yueOHbIX yacoB U3 pacdera 2 y4eOHBIX Yaca B HeZlemo B 7,8 kimaccax u 3uaca B HeJlero B 9 kiaccax.



1. Ilmanmpyemepie pe3ybTaThl H3yUeHHs Y4eOHOro npeaMera «®u3uka» B 7-9 Kinaccax.

JIn4HOCTHBIMH pe3yJbTaTaMH 00y4eHHus PH3UKe B OCHOBHOH IIKOJIe SIBJISIOTCS:

*c(hOpMHPOBAHHOCTH ITO3HABATEIHHBIX HHTEPECOB, HHTE/UIEKTYIBHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH yJammxcs;

*yOEKIEHHOCTh B BO3MOKHOCTH [TO3HAHMS IIPHUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOT'0 HCIIONB30BAHUS JOCTHIKEHHH HAyKH M TEXHOJIOTHH 1/ AalbHEHIIETO
Pa3BUTHS YEIOBEUECKOT0 0OIIECTBa, YBaXKEHHE K TBOPIAM HAYKH W TEXHHUKH, OTHOIIECHHUE K (PH3HKe Kak 3JIeMEHTY 00IIEYEIIOBEYECKOR KYIBTYPBL,
*CAMOCTOSITENILHOCTE B IIPUOOPETEHUH HOBBIX 3HAHUN U IIPAKTHYECKUX YMEHUI;

*FOTOBHOCTE K BHIOOPY KU3HEHHOTO MYTH B COOTBETCTBHU C COOCTBEHHBIMH HHTEPECAMH M BO3MOXKHOCTSIMH;

*MOTHBAITUA 00pa30BaTENbHON AEATEILHOCTH IKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO NOAX0/A;

*(hOpMUPOBAHUE IEHHOCTHBIX OTHOINEHUH APYT K APYTY, YUUTENIO, aBTOPaM OTKPHITHHA M H300peTeHHH, pe3yabTaTaM o0ydJeHH.

MeTanpeaMeTHbIMH pe3yJibTaTaMH 00y4eHHs PH3HKE B OCHOBHOM MIKO0JI¢ ABISIOTCH:

*OBJIaJICHHE HABBIKAMH CAMOCTOSATENHHOTO MPHOOPETEHMS HOBBIX 3HAHMH, OpraHU3aluy y9eOHOH AeATeIbHOCTH, IIOCTAHOBKH LENIEH, TUIAHHPOBAHHA,
CaMOKOHTPOJIS M OIIEHKH Pe3yIbTaTOB CBOEH NEATENbHOCTH, YMEHHUSAMU IIPEABHETh BO3MOXKHEIE PE3YJIBTAaThl CBOUX NEHCTBUIM;

*[HOHAMAHHE PA3ITHYUA MEXITY HCXOJHBIMU (PaKTaMHU U THIIOTE3aMHU JUISL HX OOBSICHEHHS, TEOPETHYCCKHMH MOAEIIAMH U PEaTbHBIMH 00beKTaMu,
OBJIaJIEHHE YHUBEPCATHHBIMU YUeOHBIMU ACHCTBUSIMHI Ha IIPUMEPAX THIIOTE3 ISl O0bSICHEHHSI H3BECTHHIX (aKTOB M SKCHEPUMEHTANBLHOM IPOBEPKU
BBIJIBUTAEMBIX THITOTE3, pa3paboTKU TEOPETUYECKUX MOJAEIIECH IIPOLECCOB HIIH SBJICHHM;

*(hOpMHUpOBaHUE YMEHHI BOCIIPHHUMATE, epepabaThiBaTh U MPEABSIBILTH HHPOPMAIIMIO B CIIOBECHOH, 06pa3HoOli, cCHMBOIHYIECKOH hopMmax,
aHATM3HPOBATH U NepepabaThIBATh MOIYYSCHHYIO HH(POPMAIUIO B COOTBETCTBUH € IIOCTABICHHBIMY 337]a4aMH, BBLIEIATE OCHOBHOE COIECPIKAHHUE
MIPOYUTAHHOTO TEKCTA, HAXOTUTh B HEM OTBETH! Ha IIOCTABJIEHHBIE BOIIPOCHI H U3JIaraTh €ro;

*IPUOOPETEHHE OIbITa CAMOCTOSTENFHOTO IOUCKA, aHATIH3a ¥ 0TO00pa HHGOPMALIHY C UCTIOIB30BAHUEM PAa3IMYHBIX UCTOYHUKOB H HOBBIX
WHGOPMAUOHHBIX TEXHOJIOTHI U1 peIUCHHS T0O3HABATENBHBIX 3a1a4;

*pa3sBHTHE MOHOJIOMMYECKOM U JHATOTHYESCKON PEYH, YMEHHS BEIPAXKATh CBOU MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, IIOHUMATh €0 TOUKY
3peHus, IPU3HABAThH IIPaBO JPYroro 4ejloBeKa Ha HHOE MHEHHE;

*OCBOEHHE MMPUEMOB JCHCTBHI B HECTAHIAPTHBIX CUTYAIIMsX, OBJIA/ICHHAE SBPHCTHYECKIMH METOJaMH PEIICHUS IPOoOIeM;

*(hOpMHUPOBaHHE YMEHHH paboTaTh B IPYIIIE C BHITOIHEHHEM PA3THYHbIX CONUATBHBIX POJISH, IPECTaBIIATh H OTCTAHBATh CBOH B3ITIAABI H YOCKIACHHU,
BECTH JUCKYCCHIO.

IIpeaMeTHBIC PE3yIbTATHI:
BpInycKHHK HAYy4YHTCH:
e coOmonaTs npasiia 6€30MacHOCTH U OXPaHbI TPyAa IpH padboTe ¢ yueOHBIM U TaO0PaTOPHBIM 000PYIOBaHHEM,
® IIOHHMATbH CMBICJI OCHOBHBIX (PU3HYIECKHUX TSPMHUHOB: HU3UUECKOE TENO, PU3HUecKoe SBICHUE, (PU3HIECKas BeJIMYNHA, EAUHHIIE M3MEPEHUT;

® Pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIHTH MIPU IIOMOIIH (HU3HIECKUX METOJIOB; aHAJIM3UPOBATh OTJCIBHEIE STAIlbI IPOBEICHUA
UCCIICOBAHUI U MHTEPIPETUPOBATH PE3y IbTAThl HAOIOACHUH U OIIBITOB;



® CTaBHTh OIBITHI 110 HCCIICIOBAHUIO (PH3HUECKIX ABICHUH MM (U3MYECKUX CBOHCTB Tejl 0€3 HCIONb30BAHHA NPAMBIX H3MEPEHHH; IIPH DTOM
bopMynHpoBaTh 1IpodeMy/3a/1ady YIeOHOTO SKCIIEPIMEHTa; COOUPATh YCTAHOBKY M3 MIPEAJIOKEHHOI0 000PY10BAHUS; IIPOBOIUTE OIBIT U
(bopMynHpPOBATH BBIBOIBI.

[Tpumedanwe. [Tpu mpoBeieHIH UCCae0BaHHS GU3HUSCKUX SIBIICHUH H3MEPHTEIbHBIE IPUOOPHI UCTIONB3YIOTCS IMIIL KaK JATYMKH H3MEPEHHUS
(u3HIeCKIX BEIMYNH. 3aIMCH MOKa3aHHH IPSMBIX H3MEPEHHUI B 9TOM Cilydae He TpeOyeTcs.

® [IOHMMATH POJIb IKCIICPHMEHTA B TIOJTyYSHUN HAyJHOU HHGOpMAIIH;

e IIPOBOAHUTE MPSMBIE M3MEPEHUS PU3NUCCKUX BEIMUMH: BPEMsI, PACCTOSHEE, Macca Teja, 00beM, CHIIa, TEMIIepaTypa, aTMOC(EPHOE JaBICHHE,
BIKHOCTB BO3/IyXa, HAIPSDKEHHE, CHJIa TOKA, PAJXHAlMOHHEIA (OH (C HCIONBE30BaHHEM JIO3UMETPA); P 3TOM BBIOMPATh OITHMANBHEIH CIIOCO0
H3MEPEHHS ¥ HCITOJIB30BATh MPOCTEHINIE METOABI OLEHKHU MOTPEIHOCTEH H3MEPEHHIA.

® [POBOJMTH HCCIICIOBAHNE 3aBUCUMOCTEH (HU3UUECKHX BETUYHMH C HCIIOJIb30BAHKUEM IIPSIMBIX H3MEPEHMH: IIPH 3TOM KOHCTPYHMPOBATH
YCTAHOBKY, (UKCHPOBATh Pe3yIbTAThl HOTYYCHHON 3aBUCHMOCTH (PH3NTIECKHUX BEJIMYUH B BUE TaOIUI] X ITPaHUKOB, JIENATh BHIBOALI ITO Pe3yIbTaTaM
UCCIIeIOBAHS,;

® [POBOAUTEH KOCBEHHBIC H3MEPCHHUS PU3MUECKUX BEIMYMH: IPH BHEITOJIHEHIH U3MEPEHUH cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIICAys
IPEIOKSHHON HHCTPYKIMH, BEIYHCILITE 3HAYCHNE BEIMINHB] B aHAIM3HPOBATE ITOTyd€HHBIE PE3YJIbTATHL C YIETOM 3aJaHHONH TOUHOCTH H3MEPEHHIA;

® aHATM3HPOBATH CHTYAIIHH IIPAKTHKO-OPHCHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX IPOSIBJICHHE U3YUYEHHBIX (QU3NYECKUX SIBJICHUN HIIA
3aKOHOMEPHOCTEH M PAMEHSATH UMEIOIIMECs 3HAHUS T UX OObICHEHHUS,

® [OHHMATH IPUHIMIIG! IEHCTBUS MalllMH, IIPUOOPOB M TEXHUIECKUX YCTPONCTB, YCIOBHS X 0€30MaCHOTO MCIIOIL30BAHUSA B IIOBCEAHEBHOM
KU3HHU;

® HCIIOJIL30BATh MIPH BHIMOJHEHUN YUeOHBIX 3a7a9 HAyYHO-ITOMYJIIPHYIO JIUTEPaTypy O (PHU3HUECKUX SBJICHHUSX, CIIPABOYHBIC MATECPUAIIBI,
pecypcel VIHTEpHET.

BbINYCKHHUK IIOJIy4YUT BO3MOKHOCTh HAYYUThHCS:

®  0CO3HABAMb YEHHOCHb HAYYHBIX UCCIEeO06AHUL, POJib PUBUKU 6 PACUUPEHUYU NPEOCMABIEHUN 00 OKPYICAIOU|eM MUpe U ee 6Kaa0 6 YyHuenue
KAYecmea HCU3HU;

®  UCNONBL308AMb NPUEMbL NOCMPOCHUS PU3UYECKUX MOOeell, NOUCKA U hOPMYTUPOEKU O0KA3AMENbCME 6bIOBUHYMbIX 2UNOME3 U MEOPEMULeCKUX
6b160006 HA OCHOBE IMRUPULECKYU YCIMAHOBIEHHBIX (PaKmMO6;

® CPABHUBAMb MOYHOCMb USMEPEHUS (PUIUYECKUX GENULUH NO BENUYUHE UX OMHOCUMENbHOU ROZPEUHOCIU NPY NPOBEOCHUU NPSIMbIX USMEPEHU,

®  CaMOCMOAMENbHO NPOBOOUMb KOCECHHBLE USMEPEHUs U UCCIeO08AHUA QUIULECKUX 6eUYUH C UCNONb306AHUEM PASIUYHBIX ChOC0H06
usMepeHust (PU3ULECKUX 6eUUH, 8bLOUPAMb CPEOCMBA USMEPEHUSA C Y4emOM He06X00UMOT MOYHOCIU USMEPeHUT, 060CHO68bIEAMb 6b1O60p cnocoba
usMepenus, A0eKeamHo20 NOCMAsIeHHOol 3a0a4e, Npo8OOUMb OYeHKY OOCMOEEPHOCMU NOJLYYEHHbIX De3YIbmamos;

®  BOCHPUHUMAMb UHPOPMAYUIO PUIULECKO20 COOEPICAHUS 8 HAYHHO-NONYIAPHOU Iumepamype u cpeOcmseax Maccoeol unpopmayuu,
KPUMUYECKU OYEHUBAMb NOLYHEHHYIO UHDOPMAYUIO, AHATUSUPYA ee COOePHCAnUe U OaHHble 00 UCMOYHUKE UHMOpMayU;

® 030a8amb COOCMBEHHBLE NUCOMEHHbLE U YCMHbLE CO0OWeHUs 0 PUUYECKUX ABIEHUAX HA OCHO8E HECKONbKUX UCHOYHUKOE UHpOpMayuy,
CONPOBOIICOAMb EbICMYNNCHUE NPE3CHMAYUET, YHUMbBIEAs 0COOEHHOCTU aYOUMOPUY CBEPCIMHUKOS.

Mexannyeckue siBJICHHS

BoinmyckHuK HAyYUTCH:



® pACIO3HABaTh MEXAHHYECKHUE SIBIEHUS U OOBICHATH HA OCHOBE HMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA MIIU YCIIOBUSA MPOTEKAHMS STHX
SIBJICHUH: paBHOMEPHOE ¥ HEPaBHOMEPHOE JIBIKCHHE, PABHOMEPHOE H PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE IBIKEHHE, OTHOCHTEIBHOCTh MEXaHHYIECKOTO
JBIDKEHHSI, CBOOOJHOE IACHHUE Tell, pABHOMEPHOE IBHKEHUE TI0 OKPY>KHOCTH, HHEPLMS, B3aUMOICHCTBHE TEN, PEAKTHBHOE IBIKEHHE, IIepeaaya
JIaBJICHHS TBEPABIMH TeJIaMH, XKHJIKOCTAMH U Ta3aMH, aTMOCGhEPHOE aBlIeHHe, IUIaBaHUE TEJI, PABHOBECHE TBEPABIX TEJI, HMEIOUINX 3aKPEIICHHYIO OCh
BpallleHHs, KOIebaTeIbHOE IBIKEHHE, PE30HAHC, BOJIHOBOE {BUKEHHE (3BYK);

¢ ONKCHIBATHL H3YUEHHbIE CBOMCTBA Tl U MEXAHUYECKHUE SIBIICHUS, UCIONB3Ys (pu3nyecKue BeINIUHBL IIyTh, IepeMelleHHe, CKOPOCTh,
YCKOpeHHe, Ieproa oOpalleHus, Macca Tela, INIOTHOCTH BeIecTBa, Ciila (Cila TSKECTH, CHIa YIPYTOCTH, CHJIa TPEHUS), AABICHHAE, HMITYIILC TeNla,
KHUHETHYECKAs SHEPTHS, TTOTEHIMABHAS JHEPT s, MeXaHuJyeckas paboTa, MexaHudeckas MolHocts, KI1/I npu coBeprennn paboThI ¢ HCIIOIB30BaHHEM
IPOCTOr0 MeXaHu3Ma, CHJIa TPEHHS, aMIUTHTY /1A, IEPUO U YacToTa KojieOaHuil, ATMHA BOJHBI B CKOPOCTh €€ PACIIPOCTPAHEHHUS; IIPU OIMCAHHH
IPaBUITLHO TPAKTOBATEH (YU3NUECKUN CMBICI HCIIOJIB3YEMbIX BETHIHH, X 0003HaUE€HHA H €IMHUIIBI H3MEPEHH, HAXOAUTh (POPMYJIBL, CBA3LIBAIOLIHE
HaHHYIO QU3HYECKYIO BEIUYMHY C APYTUMH BEJTHYNHAMY, BEIYUCIITE 3HAUCHUE (PU3NUECKON BEIMIHHEI,

® aHAIU3UPOBATH CBOMCTBA TEJ, MEXAHUIECKHE ABJICHUSA U MPOLECCHI, HCIIONB3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPAHEHHSI SHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, IIPHHIIKII CYIIEPIO3NITHU CHUII (HaX0XIeHHue paBHOAecTRyomel cuisl), I, I u III 3akonsr HeroToHa, 3aKOH cOXpaHeHUs
HMITYIIbCA, 3aK0H I'yKa, 3aKkoH ITackans, 3akou ApxuMesa; Py STOM pa3iIndaTh CIOBECHYIO GOPMYIHUPOBKY 3aKOHA H €r0 MaTeMaTHYECKOE BEIPAKECHHE;

e pa3nuyaTh OCHOBHBIE MPU3HAKH H3yUeHHBIX GHU3NYECKUX MoJeliell: MaTepuanbHas TOUKa, HHEPIHAIbHAA CHCTEMA OTCYETa;

e pelarhb 3aJIa4H, UCIOJIb3ys GUIMYECKUE 3aKOHBI (3aKOH COXPAaHEHHs SHEPIHH, 3aKOH BCEMHPHOTO TATOTEHMS, IPHHIMI CYyNEPIO3HMIMM CHIL, I,
I1 u III 3axonnl HeroToHA, 3aKOH COXpaHEHMs! UMITYJIbca, 3aKoH I'yka, 3akon [Tackans, 3akoH Apxumena) u GopMyJIbl, CBS3bIBatolIpe QU3HIecKHe
BEJINYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tesla, INIOTHOCTh BEINECTBa, CHIIA, JABJICHHE, HMILYJIBC Tesa, KUHETHIECKAs SHEPrHs, MOTEHIHATbHAs
SHEPIHs, MEXaHnYecKas paboTa, MexaHnveckas MoiqHocTh, KI1J] mpocToro MexaHu3ma, CHiIa TPEHUS CKONIBKEHUs, KOI(QUIMEHT TPEHUS, aMIUIATY 14,
HEePHOJ ¥ 9acTOTa KosebaHui, [THHA BOJIHBI M CKOPOCTD €€ PacpOCTpaHEeHUs): HA OCHOBE aHAIH3a YCIIOBHA 3a[a4H 3aIIMChIBATh KPaTKOe yCIOBUE,
BBUICIIATEH (PU3HYECKHE BETHMIUHBI, 3AKOHBI U HOPMYIIBL, HEOOXOUMBIE U1 €€ PEHICHUS, IPOBOAUTE PACYETHI M OLIEHUBATH PEATIBHOCTD HOJIYYECHHOTIO
3HAYEHUsI (PU3UUECKON BETUYUHBI.

BrinyckHHK HOJIYyYHT BO3MOKHOCTD HAYIUTLCS:

®  UCNONL306AMb SHAHUS O MEXAHUYECKUX AGLEHUAX 8 NOBCEOHEBHO JCU3HU 015 0becneyenus be3onacHocmu npu oopawjeHuy ¢ npubopamu u
MeXHUYeCKUMU YCMPOcmeamu, Ol COXPAHEHUsL 300P08bA U COONI0OEHUS HOPM KON02UYECK020 NOBE0EHUS 8 OKpYdIcaloujeli cpeoe;, npUsoOUms npumMepbl
NPAKMUYECK020 UCNONb306AHUSL (PUIUUECKUX ZHAHUIL O MEXAHUYECKUX ABNEHUIX U PUIULECKUX 3aKOHAX, NPUMEDbL UCNONb306AHUS 60300HO6NAEMbIX
UCTMOYHUKOG IHEPSUU, IKOL02UYECKUX NOCIEOCMBUN UCCIE008AHUA KOCMUYECKO20 NPOCMPAHCME,

®  DaZIUNAMb SPAHUYLL RPUMEHUMOCIY (PUSUNECKUX 3AKOHO8, NOHUMAMb 6ceobwull xapakmep yHOAMEeHMANbHBIX 3AKOHOE (3AKOH COXPAHEHUS
MEXAHUYECKOU SHEP2UU, 3aKOH COXPAHENUS UMNYIbCA, 3AKOH 6CEMUPHO20 MA20MEHUS) U 02ZPAHUYEHHOCIb UCNONb306AHUA YACHHBIX 3KOHOE (3aKOH
TI'yka, Apxumeoa u 0p.);

®  HAX0OUMb A0EKEAMHYIO NPEONOICEHHOU 3a0aye PU3UYECKYI0 MOOeb, pazpeuiams npodlemy KaK Ha OCHOBE UMEIOWUXCS SHAHULL N0 MeXaHUuKe C
UCNONIL30BAHUEM MAMEMAMULECKO20 ANNAPama, max U NPu NOMOWU Memoo08 OYEHKU.

TemnoBbie ABJICHAN

BhInycKHUK HAYYHTCH:

¢ Dpacnmo3HaBaTh TCIJIOBLIC ABJICHUA U 00BIACHSATH Ha Oa3ze VMEIOIMUXCS 3HAHHH OCHOBHBIE CBOMCTBA HIIH YCIOBHA IMPOTEKAHUA DTHX SIBJICHUI:
,III/I(i)(I)YB\I/IH, H3MEHEHHE 00beMa TEN IIpu Harp€BaHuu (OXIIa)KlleHI/II/I), OOJBINas C)KMMAEMOCTh ra3os, Majias CCKHMacMOCThb KUIKOCTSH U TBEPABIX TEIL;



TEMJIOBOE PABHOBECHE, HCTIAPEHIE, KOHICHCAIHS, IIABJICHIE, KPHCTAJUTH3ANHUS, KUIIEHHE, BIAXXHOCTh BO3/lyXa, PAa3iIMUHbIe CIIOCOOBI TEIIONEpEaaYH
(TenIONPOBOTHOCTH, KOHBEKIIUSI, H3ITy4YEHHE), arperaTHble COCTOSHUS BELIECTBA, [TOIJIOICHHE SHEPTHH [IPH HCIIAPEHUM XXUAKOCTH H BBIICICHUC €€ IIpH
KOH/ICHCAlUX T1apa, 3aBUCHMOCTD TEMIIEPATYPhl KHIIEHHS OT JaBIECHHS;

® OIMUCBHIBATH H3YUCHHBIE CBONCTBA TEJ U TEIJIOBBIE IBICHUS, UCIIOJIB3Ys (PU3MYECKHE BETMUYMHBL: KOJMYECTBO TEILIOTE], BHYTPEHHSIS SHEPIHUs,
TEMHepaTypa, yaeJIbHas TeIIOEMKOCTb BEIeCTBA, YASbHAs TeIIOTa IUIABICHNUS, yaellbHas TeMI0Ta 1apoo0dpa3oBaHys, yIeIbHasd TEMIOTa CrOPAHNUS
TOIUINBA, KOA)PUIHESHT TOJIE3HOT0 JIGUCTBHS TEIUIOBOT'O JIBUTATENIS; IPH OMHUCAHUH [IPABUIILHO TPAKTOBATh (DM3MYECKUN CMBICI HCITONIB3YEMBIX
BEJIMYHH, UX 0003HAYCHMSI U ¢/IMHUIIBI H3MEPEHHUSL, HAX0AUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (GH3HUECKYIO BEIMUHUHY C [[PYTUMH BEIHYMHAMH,
BBIYMCIISITh 3HAUYEHHE (PH3UYECKON BEIMUUHBI;

¢ AaHANK3UPOBATH CBOMCTBA TEJ, TCIUIOBBIC SABJICHUS U MPOIECCHI, HCIIOIB3YSI OCHOBHBIE MOJOXKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHUA O CTPOCHUU
BENIECTBA M 3aKOH COXPaHEHHS SHEPIHH;

® pa3NMYaTh OCHOBHBIC MPHU3HAKA H3YyYSHHBIX QU3HYECKUX MOJCIEH CTPOCHHS ra30B, XKUJKOCTEH U TBEPABIX TEI;

e [PUBOAMTH MPUMEPHI IIPAKTHIECKOr0 UCNOJB30BaHUs (PU3NYESCKUX 3HAHUN O TEIIOBBIX SBIICHUSX;

e pelaTh 3a7avyn, UCIONb3Ys 3aKOH COXPAHECHHUS SHEPTHHU B TEIUIOBHIX ITporeccax u (GOpMYIIbl, CBS3bIBAIOINNE GU3NIECKUE BEIMIMHbI
(KOJIMYECTBO TEIUIOTHI, TEMITEPaTypa, yAeAbHasA TEIIOEMKOCTh BEIECTBA, YeIbHAs TSIUIOTA IUIABJICHH, YAEIbHAS TeIIOTa [1apooOpa3oBanusi, yAenbHas
TETIOTa CrOPAHHsI TOILIHBA, KO (HUIUEHT ONE3HOTO JISHCTBISE TEIUIOBOTO JABUraTelIsA): HA OCHOBE aHAIM3a YCJIOBHA 33/laud 3aHChIBATh KPATKOE
YCIOBHUE, BBIICATH (PU3HUCCKUE BEIMIMHDL, 3aKOHBL M GOPMYIIBI, HEOOXOIUMBIE JI €€ PEUICHHUS, IPOBOJIUTE PACYETHI H OUCHUBATL PEATIBHOCTE
TOJIYYSHHOT0 3HAUYCHUs (PU3MIECKON BETMYUHBI.

BoinycKHHK HOJYYHT BO3MOXKHOCTH HAYUHTHCA:

®  UCNONBL308AMb 3HAHUSL 0 MENL0BLIX AGIEHUSX 6 NOBCEOHEBHOU JHCU3HU 0L 0becneyerusn 6e30naAcHOCMY npu obpawenuu ¢ npubopamu u
MEXHUYeCKUMU YCMPOTICMeamu, 05l COXPAHEHUs. 300P08bsl U COONIO0EHUSL HOPM IKOL02UYECKO20 NOBEOCHUs 6 OKPYICaroujeli cpede, npueoounts npumepol
IKONOUHECKUX NOCIeOCMBUTE pabombl Osuzameneti 6HympeHHe20 C2OPaHUs, Meniovix U 2UOPOIIEKMPOCMAHYUU;

®  PA3IUYAMb 2PAHUYDL NPUMEHUMOCIU QUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00WUll Xapakmep PyHOAMEHMANbHBIX QUUYECKUX 3aKOHOE (3aKOH
COXPaHeNUsL IHeP2UU 8 MENN08bIX NPOYECCax) U 02PAHUYEHHOCb UCRONIb308AHUA YACMHBIX 30KOHOE,

®  HAXOOUMb AOEKBAMHYIO NPEONONCEHHOT 3a0aye (hu3ULecKyo MOOelb, paspeuiams npobiemy KaKk Ha OCHO8e UMEIOWUXCS SHAHUL O MeNi08biX
AGNEHUSAX C UCNONIbIOBAHUEM MAMEMAMUYECKO20 annapamd, max U Npu NOMOWU Memoo008 OYeHKU.

DJieKTpHYeCKHEe U MATHUTHbIE SABJICHUA

Briny cKHHK HAYYHTCH:

® pACIIO3HABATh NIEKTPOMArHUTHBIC SBJICHHUS X OOBACHATH HA OCHOBE HMEIOLMXCS 3HAHUH OCHOBHBIE CBOMCTBA WM YCIOBHSI IPOTEKAHUS ITHX
SIBJICHHI: 3JIEKTPU3AIIUSA TEJl, B3AUMOJCHCTBHIE 3apsA/I0B, DICKTPHUYESCKUN TOK U €To JeHCTBUSA (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE), B3aUMOIEHCTBUE
MarHuTOB, HIEKTPOMArHUTHAS MHIYKIH, A€HCTBHE MAarHATHOIO HOJIs HAa NPOBOAHMK C TOKOM H Ha JBHXKYIIYIOCH 3apsKEHHYIO YaCTULY, NEHCTBHE
JNEKTPHYECKOrO J10J1 Ha 3apsDKEHHYIO YaCTHILY, 3J€KTPOMAarHUTHBIEC BOJIHBL, IPAMOIHMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAXKCHHE U IIPEIIOMIICHUE
CBETa, AUCIIEPCUS CBETA.

® COCTABIISITH CXEMBI AJICKTPHUYECKHUX IIeTeil ¢ MOCIeI0BaTeIbHBIM U MAPAUICIBHBIM COCAMHEHUEM IEMEHTOB, pa3jindas yCIOBHbIE 0003HAYEHUA
SIIEMEHTOB HIEKTPHYCCKUX LeMel (MCTOYHUK TOKA, KITIOY, PE3UCTOP, PEOCTaT, JTAMIIOUKa, aMIIEPMETP, BOJIILTMETD).

® HCIIOJH30BATh ONTHYECKUE CXEMBI JUIsl TOCTPOCHIS M300pakeHHi B MIOCKOM 3epKaie U cOOMpPArOLEel TuH3e.

e OMHUCHIBATH H3YYCHHBIE CBOMCTBA TEJ U DIIEKTPOMArHUTHBIE SBJICHHS, UCIIONB3Ys (PH3NUECKUE BEITUYMHBL: DJICKTPUYECKHH 3aps/], CUjIa TOKa,



ANEKTPHUECKOE HANPSKEHHE, 9JIEKTPUUECKOE COMPOTUBIICHUE, YIEIbHOE COMPOTHBRIICHHE BEIECTBA, PA00Ta ANEKTPUYECKOIO [10JIs, MOIIIHOCTD TOKA,
(OKYCHOE PacCTOSHHUE U ONITHYECKAs CHJIA JIMH3BI, CKOPOCTH 3NIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M 4YacTOTa CBETA; IIPH OIIUCAHUH BEPHO TPAKTOBATh
(U3HUIECKHE CMBICH UCIIONb3YEMbIX BEJIHYHH, X 0003HAUCHHS M €IMHHUIBI H3MEPEHHUS; HAXOIUTH (POPMYJIBI, CBI3bIBAIOLINE NAHHYIO PU3HIECKYIO
BEJINYMHY C JPYTUMH BETMYHHAMH.

® aHAIM3MPOBATH CBOMCTBA TEJ, JJIEKTPOMArHUTHBIE SIBICHUS U IIPOIECCHI, HCIIONB3YS (U3NIecKre 3aKOHBL: 3aKOH COXPAaHEHMS 3JIEKTPUIECKOr0
3apsina, 3akoH OMa Ut ydacTka 1emnu, 3akoH Jlxoyns-JleHna, 3aKkoH NpAMOIMHEHHOTO paclIpOCTPaHEHH CBETA, 3aKOH OTPAXKEHHS CBETA, 3aKOH
OPETOMJIEHHS CBETA; P 3TOM Pa3jiuaTh CJIOBECHYIO GOPMYIHPOBKY 3aKOHA H €r0 MaTeMaTHIeCKOEe BBIpAXKEHUE.

® TIPUBOIUTH IIPUMEPHI IIPAKTHUECKOTO UCIOTB30BAHUS (PH3UIECKUX 3HAHUH O JJIEKTPOMArHUTHBIX SIBICHHAX

e pelnarthb 3a/1a4u, UCIIONb3YS Qu3udeckue 3aKoHb!I (3akoH OMa 11 ydacTKa LenH, 3akoH Jxoyns-Jlenna, 3akoH IpsMOIUHEHHOTO
pacIpoCTpaHeHUs CBETA, 3aKOH OTPAKSHHUS CBETa, 3aKOH NPETOMIICHHS CBeTa) U GOPMYIIbI, CBI3BIBAIOIINE GHU3MUECKHe BEINYHUHEI (CHIIA TOKA,
AIEKTPUIECKOE HANIPSDKCHUE, DJIEKTPHUSCKOE COPOTUBIICHHUE, YIEIBHOE COMPOTUBIECHHUE BEIECTBA, pad0oTa 3JIEKTPUYECKOrO I10JIsl, MOIIHOCTD TOKA,
(OKyCHOE pacCTOSHUE W ONTHYECKas CHJIA JIMH3BI, CKOPOCTH ANIEKTPOMAarHATHBIX BOJIH, JUTHHA BOJIHBI M YacTOTa CBETa, JOPMYJIBI pacdyera
AIEKTPUIECKOrO COMPOTURICHHUS TP MOCIICAOBATEIEHOM U NTApaUIEIbHOM COEIMHEHUH IIPOBOHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3aa4M 3aIHUChIBATh
KpaTKOe yCIOBHE, BBIICIIATH (PU3HUECKIE BETHYNHBL, 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE /I €€ PELUEHUS, IPOBOJAUTE PAacdeThl U OLICHUBATH PEAbHOCTh
MOJIYICHHOTO 3HAYCHUSI PH3NIECKON BETUUMHBI.

Buiny CKHHK IOJYYHT BO3MOKHOCTH HAYUHThCS:

®  UCNONB308AMb 3HAHUS 06 DNEKMPOMAZHUMHBIX SGNEHUAX 8 NOBCEOHEBHOU JHCUSHU 011 0becnedeHUs be3onacHocmu npu obpawjenuu ¢
npUBOPAMU U MEXHUYECKUMU YCIMPOTCTNEAMU, OJi COXPAHEHUA 300P08bA U COONI00eHUs HOPM IKOJI02UHECKO20 NOGeOeHUs 8 OKpYJHcaloujell cpeoe;
nPUGOOUMb NPUMEPbL BIUAHUA FNEKMPOMAZHUMHBIX USTYYEH Ul Ha HCUBLLE OP2AHUSMbL,

®  PA3IUYAMb 2PAHUYbL NPUMEHUMOCMU QUIULECKUX 3AKOHO8, NOHUMAMb 6Ce00WUll Xapakmep QYHOAMeHMANbHLIX 3AKOHO8 (3aKOH COXPaHeHUs
SNEKMPULECKO20 3APAOQA) U OZPAHULEHHOCHTb UCRONb30BAHUS HACTHBIX 3aKOH06 (3akoH Oma 014 yuacmxa yenu, 3akoH [Jocoyna-Jlenya u op.);

® UCNONIL308AMb NPUEMbL ROCIPOEHUS (PUSUYECKUX MOOeel, NOUCKA U QOPMYTUPOBKU OOKA3AMENLCME 6bI08UHYMbIX 2UNOMES U MEOPEeMULECKUX
66160008 HA OCHOBE SMAUPUYECKU YCMAHOBNEHHbIX (haKmos;

®  HAXOOUMb AOCKBAMHYIO NPEONIONCEHHOU 3a0ate PUULECKYI0 MOOelb, pa3peulans npobiemy KaK Ha OCHO6e UMEIOWUXCS SHaAHUT 06
SNEKMPOMALHUMHBIX ABLEHUAX C UCHOTIbI0BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOWU Memoo08 OYeHKU.

KBaHTOBbBIE SIBJICHHS

BoinycKHUK HAYYUTCH:

® pPAaCIO3HABATH KBAHTOBBIC ABJICHUS U OOBSCHATH HA OCHOBE UMEIOIUXCS 3HAHUM OCHOBHBIE CBOMCTBA MM YCJIOBUS IPOTEKAHHs STHX SIBICHUM:
€CTECTBEHHASI ¥ HCKYCCTBEHHAS PaMOaKTHBHOCTE, O-, B~ ¥ Y-M3JIyuyeHHs, BOSBHUKHOBEHHE INHEHYATOTO CIIEKTpa H3JIydeHHs aTOMA;

® ONKCHIBATH H3YYCHHBIC KBAHTOBBIC ABJICHMUS, HCIIOIL3Ys (PH3UUSCKUE BETHYMHBL: MAaCCOBOE UHCIIO, 3apsAI0BOE YHCIIO, IEPHOJ, [I0Iypacnaa,
SHEPTrHst OTOHOB; IIPH OMMCAHHUM ITPABUIIBHO TPAKTOBATh (PU3MUECKUH CMBICIT UCIIONB3YEMBIX BEIMYHH, HX 0003HAYEHUS U €IUHUIB] H3MEPEHMUS;
HaxOIHUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO (PH3MUESCKYIO BEIHUYHHY C IPYTUMHU BEIMUMHAME, BBIYUCIATE 3HAYCHHE QH3MYECKOM BENUIHHEI;

¢ aHATM3MPOBATH KBAHTOBBIE SBJIICHUS, UCHOIb3Ys (PU3UYECKHE 3aKOHBI M IIOCTYJIAThL: 3aKOH COXPaHEHHs SHEPTHH, 3aKOH COXPaHEHH
IIEKTPUYECKOro 3apA/a, 3aKOH COXPaHEHUS MacCOBOTO YUCIIA, 3aKOHOMEPHOCTH H3JIyYeHHs U IIOIVIOIIEHMS CBETA aTOMOM, IIPH 3TOM Pa3jIi4aTh
CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA U €r0 MaTeMaTHYEeCKOE BBIPAXKEHUE;

e pa3IMyaTh OCHOBHBIE IPU3HAKY IIIIAHETAPHOM MOJEIH aToMa, HyKIOHHOH MOJIENM aTOMHOIO SI/pa;



® [IPUBOJHUTE IPUMEPHI MPOSIBJICHUS B IIPHPOJIC H HIPAKTUYECKOTO HCIIOIF30BAHMUS PATUOAKTHBHOCTH, AICPHBIX H TEPMOANEPHBIX PEAKIIHH,
CIEKTPaNbHOTO aHAIM3A.

BbIIyCKHHK IOJIyYHT BO3MOXKHOCTH HAYYHTHCA:

®  LCNONL306aAMb NOLYHEHHbIE 3HANHUA 68 NOGCEOHEEHOT HCUSHU NPU 0OpaLYeH Ul ¢ NPUGOPAMU U MEXHUYECKUMU YCIMPOTICMEAMU (CHemYUK
UOHUBUPYIOWUX Yacmuy, QO3UMemp), ONsL COXPAHEeNUs 300P06bsL U COONIOOEHUL HOPM IKOL02UHECK020 NOBe0eHUs 8 OKpYIcarouyeli cpeoe,

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX A0EP C OepeKmom MACCol,

®  NPUBOOUNMDL NPUMEPbL GIUAHUS PAOUOAKMUBHBIX U3LYYEHUTI HA JCUBbLE OP2AHUIMYL, NOHUMAMb NPUHYUN OeUCMEUL 003UMEMPA U pA3IULanb
VCIL08USL €20 UCNONb308AHUSL,

® NOHUMAMb PKOLOSUYECKUE NPODLEMbl, B03HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX SNEKMPOCMAHYUY, U NYMU PeuleHUs 3Mux npobrem,
NepCnexmugbl UCHOLb308AHUL YNPABIAEMO20 MEPMOAOEPHO20 CUHMESA.

JJeMeHThbl ACTPOHOMHH

BoInycKHHK HAYYHTCH:

® VYKAa3bIBaTb Ha3BaHUA IIJIaHCT Conaeunoi CHCTEMBI, pa3iu4aTh OCHOBHBIC IIDU3HAKH CYTOYHOTO BpalllCHUA 3BE3JHOI'O H€68, JBHMIKCHH S JI}’HI)I,
ConHila ¥ nJIaHeT OTHOCHUTEIHLHO 3BC31,

e MOHHUMATh PA3IUYUA MEKIY I€THOLEHTPIYCCKON H [EOIIEHTPHYECKOl CHCTEMaMU MHPa;

BoInyCKHHK HOJY9HT BO3MOKHOCTH HAYIHTHCH:

® yKazvieamb 06uUe CEOTICMEA U OMAUYUS NIAHEM 3eMHOU 2DYNNbL U NIAHeM-2U2anmos, manvix men Conneunoli cucmemst u OONbULUX NNAHEM,
NOb308aMbCSL KAPMOT 36e30H020 Heba npu HABNIOeHUAX 36e30H020 Heba,

®  DA3IUYAMG OCHOBHBIE XAPAKMEPUCMUKY 3630 (pasmep, ygem, memnepamypa) COOMHOCUMb Yeem 36e30bl C ee meMnepamypou;

® paziuuame 2unomeswvl 0 npoucxodcoeruy ConHedHol Cucmembot.



2. OcHoBHoOe coaepxkanue Kypca «Pusuka 7-9» Ha ypoBHe 0CHOBHOI0 00mero o6pazoBaHus

Oum3uka 1 pusHYecKue MeTOAbI H3yYeHU s HPUPOABI

dusnka — Hayka o npupoae. Ou3udueckue Tena u spiexns. Habmonerne n onucanue Gusnyueckux spiaeHnil. @u3nueckuil S5KCIIeprMeHT.
MogenupoBanue sIBJICHUN U 0OBEKTOB IPUPOIBL.

Ou3nuecKe BETHUHHBI B UX H3MEpeHne. TOUHOCTh U OTPEeIIHOCTh U3MepeHu. MexayHapoIHas CUCTEMa €IUHHMII.

du3nyecKre 3aKOHbI H 3aKoHOMepHOCTH. Pu3nka U Texauka. HayuHsiil MeTon mo3Hanus. Pois ¢u3uku B GOpMUPOBAaHHU €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH.

Mexanndeckue siBJICHHSA

Mexannyeckoe ABmKeHne. MaTepranbHas TOUKa Kak MoJelb Gu3nueckoro Tena. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKeHus. CuctemMa
oTcueta. OU3MUeCcKUe BeJIMUYMHEI, HEOOXOTUMBIE ISl OMUCAHUS IBUXCHUS U B3aUMOCBSA3b MEXIY HUMH (IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
BpeMs ABHKEHUSA). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJTHHEHHOE ABIDKeHUE. PaBHOMEpHOE BIKEHUE 10 OKPYKHOCTH. 11epBrIil 3akon Herorona u
unepiws. Macca tena. IlmotHocts Bemecta. Cuna. Expannst cuinsl. Bropoit 3akon Herotona. Tpetuit 3akoH HeroTona. CBo6oanoe nagenue ten. Cuia
TSOKECTH. 3aKOH BceMHpHOTo TaroteHus. Cuna ynipyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsi3b MEXIY CHIIOHN TSXKECTH M MAacCOH Tena.
Huuamomerp. PaBHoneiicTByromas cuna. Cuna tperus. TpeHue ckoibxeHus. Tperue nokos. TpeHue B IpUpoOe U TEXHUKE.

Hmnyibe. 3aKoH CoXpaHeHHs UMITYIbca. PeakTHBHOE ABIKeHHE. Mexanndeckast pabora. MomHocTs. DHeprus. IloTeHnanpHas 1 KHHETHYECKas
sHeprus. [IpespaleHne 0JJHOTO BHIa MEXaHUYeCKO# SHEPruy B APYroii. 3aKOH COXpaHEHUs [MOJIHOW MeXaHUYECKOH 3HEPIUH.

[Ipocthie MeXaHU3MBL. Y CJIOBHS PABHOBECHS TBEPAOTO Tella, HMEIONIET0 3aKPEIIEHHYIO OCh JABMKEHUSA. MOMEHT CHIIBL. [Jenmp msascecmu meaa.
Prryar. PaBHOBecue cuil Ha pplyare. Pbrdaru B TexHuke, ObITY U mpupone. IloABmKHbIE U HeTOABIDKHBIE OJIOKH. PaBeHCTBO paboOT NPH UCIIOIB30BAHUH
TPOCTHIX MEXaHU3MOB («30J10TOE MpaBMIIO MeXaHUKN»). KoapduuueHT nmone3noro neiicTBys MexaHH3Ma.

JlaBnenre TBepabIx TeNl. EauHuIb! n3Mepenus napneHus. CriocoOsl m3MeHeHus qapnenus. Jlapnenue xunkocreil u razoB 3akoH Ilackans.
JlaBienue KHIKOCTH Ha THO U cTeHKH cocyaa. Coobmaromuecs cocynsl. Bec Bo3ayxa. AtMochepHoe naBneHue. M3mepenne armocdepHOro naBieHusl.
Ongwit Toppuuermmu. bapomerp-anepoun. ATMocpepHOe JaBIeHHE Ha pa3IMIHBIX BhIcoTaX. [ mapaBinyeckue MexaHU3MEI (Ipecc, Hacoc). JlaBnenue
KHUJKOCTH M ra3a Ha MOTPYXEHHOE B HUX Tenno. ApxuMezona cuna. [[maBanue ten u cynos BoznyxonnaBanue.

Mexanuueckue xonebanus. Ilepuon, yacroTa, aMInTyaa Konebanuii. Pesonanc. Mexanuyeckue BOJIHBI B OTHOPOJIHBIX cpefax. [[JiHa BOTHEL.
3BYK KaK MeXaHW4ecKast BOJIHA. [ pOMKOCTh M BBICOTa TOHA 3BYKa.

TemnoBble ABIEHUSA

Crpoexnre BeliecTBa. ATOMBI ¥ MOJIEKYJTBL. T€IUIOBOE BIKEHUE aTOMOB ¥ MOJIeKYJI. J{uddy3us B raszax, )KUAKOCTAX U TBEPIBIX Tellax.
Bpoynoscroe dsusicenue. BzaumopeticTeue (MIpUTSDKEHUE U OTTAIKUBAHKAE) MOJIEKYJ1. ATperaTHble COCTOSIHUS BerecTBa. Pasiuyre B CTPOCHUH TBEPABIX
TeJl, )KUOKOCTEH U razos.

Temnosoe pasuopecue. Temmneparypa. CBsA3b TeMIIEPaTypPhI CO CKOPOCTHIO Xa0THYECKOTO IBIDKeHM YacTull. BHyTpennss sueprus. Pabora u
TeImIonepeiaya Kak criocoObl M3MEHEHUs. BHyTpeHHe! sHeprun Tena. TemtonpoBoaHocTs. Konsekius. Mznydenue. IIpuMeps! Ternonepenaun B Npupoae
1 Texpuke. KoNMH4ecTBO TEIIOTHL Y IeNbHAs TEIIOEMKOCTbD. Y IeNbHAS TEIIOTa CrOPAHUS TOIUTMBA. 3aKOH COXPAaHEHHs U IIPeBpallleHUs 3HEPIUHU B
MeXaHMYECKHMX 1 TEIIOBLIX mporeccax. [[naBnenne u oTBepAeBaHNE KPUCTATHYCSCKUX Tel. Y IeNbHas TeIoTa IUIaBjieHus. Vcnaperue 1 KOHIeHCauys.
[MornouieHne SHEPriy OPU UCIIAPSHUH KHUIKOCTH ¥ BBIIEICHUE ee IPU KOHAeHcanuu napa. Kunenue. 3aBUCHMOCTE TEMIIEPATyPhl KHIIEHHS OT JABIICHMS.
V nenpHas TeIioTa napoodpa3oBaHus U KOHACHCAIMK. BiaxkHocTh Bo3ayxa. PaboTa rasa mpu pacurapennu. [IpeoGpazoBaHus 3HEpriy B TEITOBBIX
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MaiuHax (aposas TypOHMHA, ABUTATeb BHYTPEHHETO CrOPaHys, peakTHBHEIN aurareins). KIT/] TernnoBoi MammHEeL. Dxonozuyeckue npobiemol
UCNONIL30BAHUA MENTIOBBIX MAULUH. ‘

DJAEeKTPOMATrHUTHBIE SIBJICHUS

Onexrpusarus Guzndeckux ten. BzanmoneiicTBue 3apsokeHHBIX Tedl. [[Ba poja aneKTpUdecKuX 3apsaoB. JleIuMOCTh JIEKTPUIECKOro 3apsa.
OneMeHTapHBIH YIEKTPHYECKU 3apsia. 3aKOH COXPaHEHU JIEKTpHIecKoro 3apsaa. [[poBOAHUKY, TOTYIPOBOIHUKH U H30JATOPEI dJEKTPHYECTBA.
DneKTpocKoll. DIeKTPHYECKOE IoJie KaK 0COOBI Bu MaTepuu. HanpsoiceHHocmy anekmpu4eckozo nos. JIeicTBre 3JeKTPpHYECKOro oIl Ha
sNeKTpudeckue 3apsaasl. Konoencamop. SHepzus anekmpuiecko2o noisi KOHOeHcamopa.

DNEKTPUIECKHi TOK. VICTOYHHUKH 3JIEKTPHIECKOr0O TOKa. DIEKTPHIecKas IeNb U ee COCTaBHbIe yacTy. Hanpapnenue u neHCTBHS 3JIEKTPHIECKOTO
Toka. Hocurenw saexTpudecKux 3apsioB B MeTayuiax. Cuiia Toka. DJIeKTpUYecKoe HAMPSDKCHUE. DJIEKTPUIECKOe CONPOTHBICHHE [IPOBOJIHUKOB.
Enusnus! conpoTuBneHus.

3aBUCHMOCTH CHJIBI TOKa OT HampspkeHMs. 3akoH OMa Ui ydacTka [enu. Y aeipHoe conpoTusiieHne. Peocratsl. [locnenoBarenbnoe coenuueHne
IPOBOAHUKOB. [lapaenbHoe coefMHEHUE IIPOBOIHUKOB.

PaGoTa a5iekTpruecKoro HoJjs Mo MePeMEIISHHIO IJIEKTPUIECKUX 3apsaaoB. MOIMHOCTH 3IeKTpu4eckoro Toka. Harpepanue npoBOAHUKOB
SNEKTPHYIECKUM TOKOM. 3akoH J[koyis - Jlenna. DnekTprudeckre HarpeBaTeIbHble U OCBeTUTENbHBIe Npubopsl. KopoTkoe 3aMbIxanue.

MaruutHoe noje. HAYKIHS MarHUTHOTO oM. MarauTHoe roje Toka. OnbIT Dpcrena. MarHuTHOE I0JI€ HOCTOSHHBIX MarHMTOB. MarauTHoe
nosie 3emumd. DyIeKTpOMaruuT. MarHuTHOE 1OJIe KaTyIIK| ¢ TOKOM. [IpiMeHeHne 31eKTpOMarauToB. JlefcTBUE MarHUTHOTO MOJIL Ha IIPOBOJHUK C TOKOM
¥ IBHOKYIIYIOCH 3apshKeHHyI0 yactuny. Cuna Amnepa u cuna Jlopenya. Dnextpoapuratenb. SBienue aeKTpoMarHuTHON HEAYKIya. Oneitel @apanes.

DnekTpoMarauTHble Konebanus. Korebamenvhwiii konmyp. nexmpozenepamop. Ilepemennuviii mox. Tpancghopmamop. llepenaya snekrpuueckon
SHEPrUH Ha pacCTOSHUE. DJIEKTPOMArHUTHBIE BOJHBI M UX CBOMCTBA. [Ipunyunst paouoceasu u meieeuoenus. Biuanue snekmpomacHumnblx usiy4enui Ha
Jcugbvle OPeAHUIMBL.

CBeT — 9JIeKTpoMarauTHeIe BojHA. CKOPOCTH cBeTa. McToOuHMKY cBeTa. 3aKOH NPSIMOJIMHEHHOTO paclipOCTPAHEHHE CBETA. 3aKOH OTPAKEHHA
cBeta. [Lmockoe 3epkano. 3akon npermoMieHus ceera. Jinaszpr. @oKycHOE pacCTOsHUE U ONTHYeCKas CHila THH3bL. M300paxenue mpeaMera B 3epKaje u
nuuze. Onmuyeckue npubopel. I'nas kak ontraeckas cucrema. Jucmepcust cera. Humepgpepenyus u ougppakyus ceema.

KBanToBble siBjIeHUS

Crpoenue atroMoB. [Inanerapuas Mozens aroMa. KBaHTOBBIH xapakTep IOIJIONICHUS M UCITyCKaHUs CBETa aToMaMu. JIMHeHdYaThie CIEKTPEL

OmnsiTel Pezepdopaa.

CocraB atomHOro sapa. IIpoToH, HEUTPOH M 3TEKTPOH. 3aKoH DHWHINTEHHA O IPOIOPHUOHATEHOCTH MAacChl ¥ dHEepruu./leghexm macc u snepeus
cés3u amomHulx adep. PaguoaktuBHocTh. llepuon nonypacnana. Anbda-uzinydenue. bema-uznyuenue. I'amma-u3nydenue. SlnepHsle peakiyu.
Wcrounuku >uepruu CoHia u 38e31. SaepHast sHepreTura. Jxonozuyeckue npobiemuvl pabomul amomuelx snekmpocmanyui. Jlosumerpus. Bruanue
PAOUOAKMUBHBIX UZTYHEHUTI HA HCUBbLEe OP2AHUSMbL.

Crpoenne u 3Boronusi Beenennoii

[eonenTpuyeckas 1 reTHOIEHTpAYECKas cucTeMbl Mupa. Puzngeckas npupoja HebecHsIx Tell Conneunod cucreMsl. lIpoucxoxnenue
Comnneunoii cucteMbl. Ouzuueckas npupoaa Comana u 3se3n. Ctpoenne Beenennoil. DBomonus Beenennoi. I'unoresa bonpiroro B3peiBa.

IIpuMepHEBIe TeMBbI JIAa00PATOPHLIX U NPAKTHYECKUX padoT

JIaGoparopubie paboTH! (HE3aBUCHMO OT TEMATHYECKOU MPUHAIIEXKHOCTH) JENSTCS CIIEXYFOLIE THIIL:

1. TIpoBenenue npsMBIX H3MepeHUR GU3HUECKUX BETHIHH
2. Pacder 1o moy4eHHsIM pe3yIbTaTaM IPSIMBIX H3MEPEHUH 3aBUCHMOT0 OT HUX ITapaMeTpa (KOCBEHHBIE H3MEPEHHS).



3. HaGmonenue sBIeHUi U MOCTAHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) IO 0OHAPYXKEHUIO (PAKTOPOB, BIUAIOIHUX HA IPOTEKAHUE JAHHBIX
ABJICHUHN.
4. Hcenenosanue 3aBUCHMOCTH OJHON (PU3MUECKOH BEIHYHHBI OT IPYTOM C IIPECTaBICHHEM pe3yIbTaToOB B BUJE IpaduKa MM TaONUIIbL.
5. TlpoBepka 3aaHHBIX IPEIIIOIONKEHUH (TIpAMbIE H3MEPEHUS PU3NIECKHUX BEJIIYHH M CPABHEHHE 3aJaHHBIX COOTHOIIEHHUH MEX Ty HUMH).
6. 3HaKOMCTBO C TEXHUUYECKUMH yCTPOHCTBAMHU M HX KOHCTPYHPOBAHHE.
JIrobas paGodast mporpaMma J0JDKHA TIPEAYCMATPHBATH BBITOJHEHHE Tab0paTOPHBIX paboT BCEX yKa3aHHBIX TUIIOB. BRIOOp TeMaTuKM U 9ucia
paboT KaXJI0r0 TUIIA 3aBUCHUT OT ocoOeHHOCTEH padoueil mporpammel 1 Y MK.
IIpoBeneHne NPAMBIX H3MEpPEHHH (PUINIECKHX BeJTHIMH

1. 3mepenune pazMepoB Tel.

2. N3mepenne pa3MepoB MaJbIX TEI.

3. U3mepeHue Macchl Tena.

4. N3mepenne oOpema Tena.

5. U3MmepeHue CUmmbl.

6. UsMepeHre BpeMeHH ITpoliecca, nepuoaa Koaedbanui.
7. 3MepeHne TeMrepaTypsl.

8. Msmepenue naBieHus Bo3Iyxa B Oa/UIOHE O] IOPIITHEM.
9. NsmepeHne cUiTbl TOKA U €10 PEryJIMPOBaHHUE.

10.  M3mepeHue HanpsDKEHHS.

11.  HM3mepeHue yriioB NaJeHus U IIPEIOMICHHUS.

12.  U3mepenne ¢oKyCHOTO pacCTOSIHMS JIHH3BL
13.  H3mepeHue paguoakTUBHOTO poHa.
Pacyer 1o MOJy4eHHBIM Pe3yJIbTaTaM NPAMbIX H3MEPEHHI 3aBHCHMOro 0T HHX apaMeTpa (KOCBeHHbIE H3MePEHHs)
H3mepenre MIOTHOCTH BEIeCTBa TBEPAOLO Tela.
. Onpenenenue KodQpuureHTa TPESHUS CKOIbKEHHUS.
Omnpenenenue XeCTKOCTH NPY>KUHBIL.
OnpeneneHue BEITAIKUBAIOIIEH CHIIBL, ACHCTBYIONIEH HA IIOIPYKEHHOE B )KHIKOCTh TETIO.
OmnpeneneHue MOMEHTA CHJIBL.
M3MepeHure CKOpOCTH PaBHOMEPHOTO ABKEHHSL.
Hamepenue cpeiHeii CKOPOCTH ABYDKEHUA.
H3amepenne yCKOpPEHUs! paBHOYCKOPEHHOTO JBIKEHHSL.
Omnpenenenyne pabOTH U MOIITHOCTH.
OnpeneneHyie 9acTOTH KOJIEOaHUH I'py3a Ha IPYKHHE M HUTH.
OmnpeneneHue OTHOCUTENbHON BIaKHOCTH.
Onpenenenne KOJIMYeCTBa TEILIOTHL.
Omnpenenenue yAeIbHOH TEMIIOEMKOCTH.
Uzmepenne paboThl 1 MOITHOCTH 3JIEKTPUIECKOrO TOKA.
V3mMepeHue CONpOTUBIICHHUA.
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16.  OnpenencHue ONTUYECKON CUJIBL JIMH3BL

17. I/ICCHCI[OBEIHI/IC 3aBHCHUMOCTH BBITAIKUBAIOLICH CHIIBI OT oObema HOFPY)KCHHOﬁ JacTH OT IUIOTHOCTU XHIAKOCTH, €€ HE3aBHCHUMOCTH OT
IIOTHOCTH H MacCChI TCJIA.
18. Hcciienosanne 3aBUCHMOCTH CHIIBI TPCHHUS OT XapakTepa NOBEPXHOCTH, €€ HE3ABUCUMOCTH OT IIJIOIIAIH.

Habmonenue siBJieHH U MOCTAHOBKA ONBITOB (HA KAYEeCTBEHHOM YpOBHE) mo oOHapyxeHui0 (GaKTOpoB, BIMSIOMHX HA NPOTEKaHHE
JAHHBIX ABJEHHH

1. HabmoneHne 3aBUCUMOCTH NepUoia KosieOaHui Ipy3a Ha HUTH OT JUIMHBI 1 HE3aBUCHMOCTH OT MACCHIL.

2. Habmonenue 3aBUCHMOCTH IIEpHo/Ia KOJIEOaHu i Tpy3a Ha IPYKHHE OT MacChl M JKECTKOCTH.

3. HabmroneHne 3aBHCHMOCTH JaBJICHHUS ra3a oT 00beMa U TeMIepaTyphbl.

4, Habmonenue 3aBUCHMOCTH TeMIIepaTypPhl OCTHIBAIOLIEH BOJIBI OT BPEMEHH.

5. WccnenoBanue siBIICHUS B3aMMOJEHCTBHUS KaTYyILKH ¢ TOKOM U MarHMTa.

6. WccnemoBaHue sIBICHUS 3JIEKTPOMArHUTHON HHTyKIIUH.

7. Habmonenue siBNEHUS OTPAXKEHHS M IIPEIOMIICHHSI CBETA.

8. Habmonenue siBIeHUS TUCTIEPCHU.

9. ObHapyxeHne 3aBUCUMOCTH COIIPOTUBIIEHHS [IPOBOJHUKA OT €r0 11apaMeTPOB U BEINECTBA.

10.  HccnenoBanue 3aBHCHMOCTH Beca Teja B XKHJIKOCTH OT 00beMa MOrpyKEeHHOH JacTH.

11.  HccnepoBaHue 3aBUCUMOCTH OTHOU (PHU3HYIESCKOM BETHUMHBI OT APYTOM C MPEACTABICHAEM PE3yJIbTATOB B BHJE rpaduka Uy TaOIHIbL.
12. Uccnenosanue 3aBUCUMOCTH MAcChl OT 00beMa.

13.  HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU MPH PABHOYCKOPEHHOM IABMMKEHUH O3 HauaJbHOU CKOPOCTH.
14.  Hccnenopanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U IIyTH IIPU PaBHOYCKOPEHHOM JIBHXKEHHH.

15.  HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT CHIIBI IABJICHHS.

16.  HccnenoBanue 3aBUCHMOCTH iepopMaliiK MPY>KUHBI OT CUJIBL

17.  HccrenoBanue 3aBUCUMOCTH NIEpHOAA KOJeOaHUMH Tpy3a HA HUTH OT JUIMHEIL

18.  HccnmemoBaHue 3aBUCUMOCTH IIEPHO/Ia KoeOaHmii rpy3a Ha MPYKUHE OT XKECTKOCTH U MacCChI.

19.  HccrenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 IIPOBOJAHUK OT HAIPSKEHHS.

20.  HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HAIpsHKEHH.

21.  HccrnenoBanue 3aBUCUMOCTH YIUIA IPEIIOMIICHHS OT yIula MaJAeHus.

IIpoBepka 3a7aHHBIX NPEANOI0KeHUH (MpsiMbIe H3MepeHHsl PUIHYECKHX BeJIHYHH H CPABHEHHE 32JaHHLIX COOTHOMIEHHH MEXKIY HHMM).
Ilposepka rumores

1. IIpoBepka rumoTe3s! 0 TMHEHHOH 3aBHCUMOCTH JUTMHBL CTOJIOMKA XKUAKOCTH B TpYOKE OT TeMIleparyphl.

2. TlpoBepka runoTessl 0 NPAMON IPOIIOPLHOHATBHOCTH CKOPOCTH IIPU PAaBHOYCKOPEHHOM JBYOKECHUH IIPOUICHHOMY ITyTH.

3. poBepka rurmoTe3sl: MPH MOCIECOBATENHHO BKIIOYCHHBIX JAMITOUKY M IIPOBOIHMKA MITH JIBYX IPOBOJIHUKOB HAIIPHKEHUS CKIAABIBATE HEJIb3s
(MOXHO).

4. TlpoBepka mpaBuJIa CI0XKEHUA TOKOB Ha ABYX HapajuIebHO BKIIOYCHHBIX PE3HCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMH H HX KOHCTPYHMPOBaHME

5. KoHcTpyupoBaHue HaKJIOHHOM IIIOCKOCTH € 3aJaHHbM 3HaueHueM KITJI.

6. KoHcTpyupoBaHKe apeoMeTpa U HCHBITAHUE €r0 pabOTHI.
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