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[IporpamMma ompenenser cojiepkaHue U CTPYKTYpy y4eOHOro Marepuala, MOCIeI0BaTEIILHOCTh
€ro M3y4eHwusl, myTu GOPMUPOBAHUS CUCTEMBI 3HAHU, YMEHHUI U CIIOCOOOB NEATETHHOCTH, PA3BUTHS,
BOCIIUTAHUS U COLMATU3ALNH YUAILIUXCH,

[Ipennaraemasi mporpaMmMa peanusyercs ¢ OMOIIbI0 ydeOHO-MeTondecKuX KoMIUIeKToB (YMK).

VMK 1714 kaxaoro Kjiacca BKIIIOYAET:

Y4eOHUK, 3aJa4HUK, METOAMYECKHUE MAaTepHalIbl A YIUTENsl, CAMOCTOSTEIbHBIE U KOHTPOJIbHBIC
paboThl, TeTpab IS 1a00PaTOPHBIX padoT;

[Tnaaupyrotes ciemyromue GopMbl OpraHu3aIy yaeOHOTo mpolecca:
(bpoHTanbHBIE; KOJUIEKTUBHBIC; TPYNIOBBIC; paboTa B mape; WHIUBUIYyATbHbIC.
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B npenogaBanuu npeamera OyayT HMCHOIB30BATHCS CIEAYIOIINE TEXHOIOTHU U METOIBL:
JMYHOCTHO-OPUEHTUPOBAHHOE 00yUEHHE;
npobseMHoe 00ydeHue;
maddepeHurpoBanHoe o0ydeHue;
TEXHOJIOTUM 00YyUEHHsI Ha OCHOBE pPELICHHS 3a]1ay;
METO/Ibl HHIUBUIYaTbHOTO O0y4YEHUS;

OcobeHHOe 3HAaYeHHE B NpENoJaBaHUM (PU3MKU UMEET IIKOJBbHBIA (PU3MUYECKH SKCIEpUMEHT, B
KOTOPBIH BXOISAT JIEMOHCTPAIMOHHBIA OSKCIEPUMEHT W CaMOCTOSITEIbHBIE JabopaTOpHbIE PabOTHI
yYanuxcs Ha OCHOBE ITU(POBOI JTab0OpaTOpHH.

[enpro n3yueHus: GU3UKH B OCHOBHOU IIIKOJIC SIBIISICTCS:
1) B HanpaBJIeHNH JIMYHOCTHOTO Pa3BUTHSA

- BOCIHUTaHUE TOTOBHOCTM OOy4arolUMXCi K CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAIINA K 06yqu1/H0 U IIO3HAHMUIO,

-(popMupOBaHUE IIEHHOCTH 3/I0pOBOT0 M 0E€30MacCHOTO 00pa3a >KM3HH, IPABUII MHIUBUYaIbHOTO U
KOJUIEKTUBHOTO O€30I1aCHOTO TMOBEJIEHUS B YpPE3BBIYANHBIX CUTYalUSX, YIPOXKAIOMMX >XKU3HU U
3/I0pPOBBIO JIFOJIEH, TPaBUJI TOBEACHUS HA TPAHCIIOPTE U Ha AOpOrax.

-BOCIIUTAHUE YOCKJIEHHOCTH B BO3MOXHOCTH TO3HATh MPHUPOIY, HEOOXOIWMOCTH Pa3yMHOTO
HNCITOJIB30BaHUA I[OCTI/I)KGHI/II\/JI HayKu H" TEXHOJIOTHH JIIA I[&J'II:HGﬁHIGFO Pa3BUTHA YCITOBCYCCKOI'O
o0l11ecTBa;

-Pa3sBUTUC YBAXCHUA K TBOpPHAM HAYKUW M TCEXHUKH, OTHOUICHUA K (1)I/ISI/IK€ KaKk K DJJICMCHTY
o011e4enoBeuecKoi KyabTyphl;

2) B MeTanpeIMeTHOM HaNpaBJIeHUH

OCBOCHHME 3HAaHHHU O MCXaHUYCCKUX, TCIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX SABJICHHAX;
BCIIMYMHAX, XAaPaKTCPUIYIOHIMX OTH ABJICHHUA; 3aKOHAaX, KOTOPBIM OHH MNOAYHWHAIOTCSA, METOAAX
HAay49HOTO TIO3HAHUS TMPUPOJAbI U (HOPMHUPOBAHHS HA ATOM OCHOBE MPEIACTABICHUN O (U3HUYECKOM
KapTHUHE MHpa;

OBJIaJICHUE YMEHHUSMHU MPOBOJAUTH HAOIIOJCHUS MPUPOIHBIX SIBICHWM, OMHCHIBaTH W 0000HIATh
pe3ynbTaThl HaONIOJEHUHN, HCMOJIb30BaTh TMPOCThIE HM3MEPUTENIbHbIE MPHOOPHI S HU3YyUCHUS
¢buznyuecKkux SBICHUI; MPEICTaBIATh PE3yabTaThl HAONIONEHUN WM W3MEpeHuil B BuAe TaOiwuIl,
rpadUKOB U BBISBIISTH Ha 3TOM OCHOBE SMIUPUUYECKUE 3aBUCUMOCTH; IPUMEHSATD MOTy4YE€HHbIE 3HAHUS
Uis  OOBSICHEHHUSI Pa3HOOOpa3HbIX MPUPOIHBIX SIBICHUM M TMPOIECCOB, MPHUHIMIIOB JIEHCTBUSA
BKHEHIINX TEXHUYECKUX YCTPOMCTB, IS pelleHns (pU3nuecKux 3aaay;

pa3BUTHE TMO3HABATEJIbHBIX HHTEPECOB, WHTEJUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
mpouecce penieHus (QU3MYECKUX 3a7ad M BBIIOJHEHUS JKCHEPHUMEHTANbHBIX HCCIIeI0BAHUI;
CIOCOOHOCTH K CaMOCTOSITEIbHOMY MPUOOPETEHHUI0 HOBBIX 3HAHUU MO (DU3MKE B COOTBETCTBUM C
KU3HEHHBIMU MTOTPEOHOCTSAMU U UHTEPECAMH,

- HUCHONBb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM JJs  pelieHus HUH(POpPMALMOHHBIX U
KOMMYHHMKAITIOHHBIX y4eOHBIX 3aJa4, B TOM YHCJIE: BBIYHCICHUE, HANUCAaHHE MHCEM, COYMHEHMH,
JOKJIaJI0B, pedepaToB, CO3IaHUE IPE3CHTALUN U JIp.;

IlinanupyemMsle pe3yabTaThbl 0CBOEHHS Y4eOHOT0 npeaMera «Du3nkay.
JInyHOCTHBIMM pe3yabTaTaMu oOydeHus ¢pusnke B 7-9 Kinaccax SBISIOTCS:

e chOpMHUPOBAHHOCTb MO3HABATENIBHBIX WHTEPECOB, HHTEUICKTYAIbHBIX M  TBOPYECKUX
crocoOHOCTeH yyammuxcs;

e yOEXJICHHOCTh B BO3MOXKHOCTM TMO3HAHUS MPUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
UCTOJb30BAHUS  JOCTHM)KEHHMH HAyKd M TEXHOJOIMH Ul  JajdbHEHIIero  pa3BUTHUS
YeJI0OBEUECKOro O0IIECTBa, YBAKEHHE K TBOPLIAM HayKH M TEXHHKH, OTHOLIEHHE K (U3UKE KaK
3JIEMEHTY 00111eUesI0BEYEeCKON KYIbTYpHI;

®  CaMOCTOATEIBHOCTb B IPHOOPETEHNU HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUH;

® TOTOBHOCTHb K BBIOOpY >KM3HEHHOTO MYTH B COOTBETCTBMM C COOCTBEHHBIMH HMHTEpECaMH M
BO3MO’KHOCTSIMU;

e MoTHBalus O0pa3oBaTEeIbHOM  JEATENBHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MOAX0/1a;

e (opMupoBaHHE LIEHHOCTHBIX OTHOILIEHUH IPYT K APYTY, YUYUTEII0, aBTOPAM OTKPBITUN U
n300peTeHuii, pe3ynbpraTaM 00ydeHusl.

MeTtanpeaMeTHbIMU pe3yJibTaTaMM 00ydeHus pu3uke B 7-9 Knaccax SBISIOTCS:

® OBJIAJICHHE HABBIKAMH CaMOCTOSTEILHOTO TPUOOPETEHHsI HOBBIX 3HAHWH, OpraHU3aluu



yueOHOUM JAEATeTbHOCTH, TOCTAHOBKHU II€JeH, TUIAHUPOBAHUS, CAMOKOHTPOJSI U OIECHKHU
pE3yJbTaTOB CBOEH NEATEIBHOCTH, YMEHHUSIMH NPEIBUACTH BO3MOKHBIE PE3YJIBTAThl CBOUX
JICUCTBUI;

MMOHUMAHKUE PA3INYUA MEXKIYy HCXOAHBIMU (DaKTaMH W THUIOTE3aMU JUISI UX OOBSICHCHHS,
TEOPETUUYECKUMU MOJICISIMA M pPEAIbHBIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU JCUCTBUSIMH Ha TMPUMEpPax THUNOTe3 s OOBSCHEHHS HW3BECTHBIX (AKTOB U
IKCIIEPUMEHTAIBLHOU MPOBEPKU BBIIBUTAEMBIX THUIOTE3, Pa3pabOTKH TEOPETUUCCKUX MOJIENIeH
MPOLECCOB WIIH SIBJICHHIA;

(dopmMupoBaHHe yMEHHH BOCIPHHUMATh, MEpepadaThBaTh W MPEIbABIATH MH(POpMAIUIO B
CIIOBECHOH, 00pa3HOM, CHMBOJMYECKONH (opMax, aHaIM3UpPOBAaTh U IepepadaTbiBaTh
IIOJIYYCHHYIO I/IH(bOpMaIH/IIO B COOTBETCTBHHU C IIOCTAaBJICHHBIMHM 3aJadyaMH, BBIJACIIATH
OCHOBHOC COJCpKaHHUEC MPOYUTAHHOI'O0 TCKCTA, HAXOJUTb B HCM OTBCTbI HAa IOCTABJICHHBLIC
BOTIPOCHI M U3J1ararth €ro;

IpUOOpeTeHHe OIbITa CaMOCTOSITEIFHOTO IIOWCKa, aHamM3a M oTOopa HHGOpMaLuU C
HCIIOJIb30BAHHUEM DPA3JIMYHBIX HMCTOYHHMKOB MW HOBBIX HHq)OpMaHI/IOHHBIX TEXHOJIOTHH JIIsL
PEIICHHMA MMO3HABATCIIBHBIX 3a1aY,

pPasBUTHUC MOHOJOTHYECKON H I[HaHOFH‘IeCKOﬁ peur, YMCHHUA BbIpaXaTb CBOU MBICIH H
CIOCOOHOCTH BBICITYIIMBATh COOECETHHKA, TOHUMATh €r0 TOYKY 3pPEHHs, NMPH3HABATH IPABO
JPYroro 4esioBeKa Ha MHOE MHEHHE;

OCBOCHHE IIPHUEMOB )IefICTBHfI B HCECTAHAAPTHBIX CHUTYyalHAX, OBJIAJCHUC OBPUCTHUYCCKHMU
METO/IaMHU pelIeHus TpooOIieM;

dhopmupoBaHre yMeHUN pabOTaTh B TPYIIE C BHIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
MNpEACTABIATE U OTCTaUBAaTh CBOU B3TJIAABI U Y66)KI(€HI/I$[, BE€CTHU OVMCKYCCHUIO.

IIpeaMeTHbiMu pe3yabTaTamMu o0yuenus pusnke B 7-9 kiaccax sIBJISIIOTCS:

(dhopmupoBaHHUE MPEACTABICHUI O 3aKOHOMEPHOMN CBSI3M U TIO3HABAEMOCTH SIBJICHUI MPUPOIBI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O CHCTEMOOOpa3yromied poiau (GU3UKHA IS Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAayK, TEXHUKHM M TEXHOJOTHH; HaydHOTO MHPOBO33PEHHUS Kak
pe3ynbTaTa U3y4eHus OCHOB CTPOEHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
3HaHMUSI O MPUPOJE BAKHEHIINX (PU3MUECKUX SBICHHUM OKPYKAIOLIEro MHUpPAa M MOHUMaHHE
cMbIcTa GU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUECHHBIX SBJICHUN;

(¢bopMHpoBaHHE TIEPBOHAYANBHBIX MPEACTABICHUN O (QUIUYECKOW CYIIHOCTH  SBJICHUN
MPUPOAbl (MEXaHUYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX), BHJAX MaTepuu
(BemiecTBO U M0JIe), ABMKEHUU KaK CIOCO0€ CYIIECTBOBAHUS MAaTEpPUH; YCBOEGHUE OCHOBHBIX
e MeXaHUKH, AaTOMHO-MOJIEKYJISIPHOIO YYEHUS O CTPOCHHUU BEIIECTBA, JJIEMEHTOB
JNIEKTPOJAMHAMUKH M  KBAHTOBOW (PU3MKH; OBJaJEHUE TNOHATUHWHBIM almapaTtoM u
CUMBOJIMYECKUM SI3BIKOM (PU3UKH;

YMEHHsSI TOJh30BAThCSI METOJAMU HAYyYHOTO HCCIENOBAHUS SBICHHUM MPUPOMABI, MPOBOIUTH
HaOMIOJICHUS, TUIAHUPOBATh U BBINOJHATH OSKCIEPUMEHTHI, 00pabaThiBaTh PE3yJIbTATHI
W3MEpEeHUH, MPeCTaBIATh Pe3yabTaThl U3MEPEHUN C TOMOIIbIO Tabmul, rpadukoB U Gopmyd,
oOHapyXHBaThb 3aBHCHUMOCTU MEXAYy (U3MUECKUMH BEIMYMHAMH, OOBSICHATH MOJIy4YCHHBIC
pe3yNbTaThl U AETATh BHIBOJbI, OLIEHUBATH I'PAHUIIBI IOTPEITHOCTEH pe3ylIbTaTOB H3MEPEHUI;
YMEHHUSI TIPUMEHATh TEOPETUYECKHe 3HAHUS MO (U3MKEe Ha MPAKTUKE, pelaTh (U3nYecKue
3a/1auM Ha MIPUMEHEHUE TTOJTyYeHHBIX 3HAHUM;

YMEHHsSI U HABBIKU MPUMEHSATH MOJTYYCHHBbIE 3HAHUS 7S OOBSICHEHMS MPHUHIIMIIOB ACUCTBUS
BOKHEHIIMX TEXHUYECKUX YCTPOUCTB, (paboOThl) MaIIMH ¢ MEXaHU3MOB, CpPEICTB
MEPeBIKEHUsI U CBSI3U, OBITOBBIX MPUOOPOB, TMPOMBIIUICEHHBIX  TEXHOJIOTHYECKHX
MPOLIECCOB,  PEIIEHUS MPaKTUYECKHX 3aJad [OBCEAHEBHOW JKM3HH,  OOecreueHus
0€30MacHOCTH CBOEH >KM3HH, PAIMOHATLHOTO MPUPOAOIONB30BaHUs U OXPAHBI OKpYKaromei
CpeIbl; BIUSHUS TEXHUYECKUX YCTPOICTB Ha OKPY>KAIOIIYIO CPENY;

OCO3HAHHE BO3MOKHBIX TPUUNH TEXHOTECHHBIX U KOJOTUYECKHX KaTacTpod.

OCO3HAaHHWE HEOOXOJMMOCTH TPUMEHEHHUS JOCTHKCHHH (U3UKM U TEXHOJIOTUH JyIs
paIMOHaIBLHOTO MPHPOIOTIOIBE30BAHUS;

OBJIaJICHUE OCHOBaMHU O€30IMaCHOTO WCIOIH30BAHHUS E€CTECTBEHHBIX W HCKYCCTBEHHBIX
QJICKTPUYCCKUX U MArHUTHBIX HOHGI>'I, OJICKTPOMAIrHUTHBIX U 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
UCKYCCTBEHHBIX HOHU3HPYIOIIUX H3JIYy4eHHH BO H30EKaHUME MX BPEIAHOTO BO3IACHUCTBUS
Ha OKPYKAIOIIYIO Cpely M OPTaHU3M UYeJIOBEKa;

(dbopmupoBaHre yOSKIECHUS B 3aKOHOMEPHOW CBSI3W M MO3HABAEMOCTU SIBJICHHI TPUPOJIBI, B



00BEKTUBHOCTH HaY4YHOTO 3HAHUS, B BHICOKOM IIEHHOCTH HAYKH B Pa3BUTHUU MaTepUAILHOU U
JlyXOBHOU KYJIbTYPBI JIFOJICH;

® Da3BUTHE TEOPETUYECKOTO MBIIUICHHS HAa OCHOBE (POPMHPOBAHUS YMEHHMH YCTaHABIIMBATh
GbaxThl, pa3aMyaTh [OPUYUHBI M CIEACTBUA, CTPOUTh MOAEIHM U  BBIABUTATh
THUIIOTE3bI,0TBICKMBATh H (l)OpMyJ'II/IpOBaTI) A0Ka3aTCJIbCTBa BBIABUHYTLIX THMIIOTE3, BBIBOAUTL U3
OKCIICPUMCHTAJIbHBIX q)aKTOB " TCOPCTUUCCKUX MOILCJ'ICI‘/'I (l)I/I3I/I'-ICCKI/IC 3aKOHBI;

® pa3BUTHE yMEHUS IUIAHMPOBATH B IOBCEAHEBHOW XU3HU CBOM JIEHCTBHS C NMPUMEHEHHEM
MOJIyYCHHBIX 3HAHWH 3aKOHOB MEXAHUKH, DJIEKTPOJAWHAMHUKH, TEPMOJWHAMHUKH U TETUIOBBIX
SIBIICHUH C IeTIbI0 COePEKEHUS 37I0POBBSI;

e (opMupoBaHHE NMPEICTABICHUN O HEPAIIMOHAIBHOM HCIIOJIB30BaHUH MIPUPOTHBIX PECYPCOB U
SHEPIHH, 3arpsA3HEHUH OKPYKAIOUIeH cpelnpl Kak CIIEACTBHE HECOBEPIICHCTBA MAIlMH U
MEXaHU3MOB.

® KOMMYHHKATHBHBIE YMEHHUS: OKJIAABIBATh O PE3YyJIbTaTaX CBOECTO MCCIIEOBAHMS, y4aCTBOBATh
B JIUCKYCCHH, KPATKO ¥ TOYHO OTBEYATh Ha BOTIPOCKI, HCIIOJIB30BATh CIIPABOYHYIO JINTEPATYPY
W Ipyre UCTOYHUKHA UHPOPMAITUH.

BbInycKHMK HAy4YUTCS:

coOnrofaTh npaBuia 0€30MacCHOCTH U OXpaHbl Tpyda Hpu padoTe ¢ y4eOHbIM U J1a0OPATOPHBIM
000pyI0BaHUEM;

MMOHUMAaTh CMBICIT OCHOBHBIX (PH3MYECKUX TEPMUHOB: (H3MUECKOE TeNo, (hU3MdecKoe SBICHUE,
¢bu3nveckas BeNWYNHA, CTUHHUIIBI N3MEPECHUS;

pacrio3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO PEUINTh MPH TOMONIM (U3MUYECKUX METOJIOB;
aHAJM3UPOBATh OTINENBHBIC ATAIllbl MPOBEICHUS HCCICIOBAHUNA W WHTEPIPETUPOBATH PE3YIIbTATHI
HaOJIIOJICHUI U OIILITOB;

CTaBHTh ONBITHI TI0 HCCICIOBAHUIO (PH3MUECKUX SIBIICHWHA WM (PU3MUECKHMX CBOWCTB Ten 0e3
WCIIOJIb30BAHUS TPSIMBIX H3MEpPEHUH; Mpu 3ToM (opMyIHpoBaTh Mpobiemy/3agady y4eOHOTO
IKCTIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 TIPEAJIOKEHHOTO OOOPYIOBAHUS, TPOBOIHUTH OIBIT H
(bopMyITHpPOBATh BHIBOIHI.

[Mpumeuanue. [lpu npoBeneHUN HCCIeNOBaHUS (QU3NYECKUAX SIBICHUH H3MEPUTEILHBIC MPHOOPHI
WCTIOJNB3YIOTCS JIMIb KaK JAaTYNKA M3MEpPeHHS (PU3MUYECKMX BEIMYWH. 3alUCH TOKa3aHUH TPSIMBIX
W3MEPEHUH B 3TOM Cllydae He TpeOyercsl.

MOHUMATh POJIb IKCIIEPUMEHTA B MOJyYCHUU HAYYHOH HHPOPMALINY;

MIPOBOJIUTH TIPSIMbIC M3MEPEHUs] (U3UYCCKUX BEIMYUH: BPEMs, PAaCCTOSHHE, Macca Tena, 00beM,
cuiia, TeMIlepaTypa, aTMoc(hepHOe [aBJICHWE, BIAXKHOCTh BO3AyXa, HANpsDKEHUE, CHJIa TOKa,
pamuanoHHbI (OH (C HMCIOJIL30BAaHHEM JIO3MMETpPa); MPU TOM BBIOMPATh ONTUMAIBHBIA CIOCOO
M3MEPEHUS ¥ UCIOJb30BaTh POCTEHIIINE METO bl OLIEHKU TIOIPEITHOCTEH H3MEPEHHI.

[Mpumeuanue. JlroGas ydeOHas mporpaMma JOJDKHa OOECHEUYMBATH OBJIAJICHUE MPSIMBIMU
W3MEPCHUSMH BCEX MEPEUUCICHHBIX (PU3UYSCKUX BEINYHH.

MIPOBOJIUTh HCCIICJIOBAHUE 3aBHCUMOCTEH (HU3MYECKHX BEIUYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPCHUH: TIPU 3TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (DUKCHPOBATh pE3yJIbTaThl TMOJYYCHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BHJIE TAOJHUIl U rpa(UKOB, JeNaTh BBIBOJIBI 0 PE3yiabTaTaM
UCCIICIOBaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPECHUs (DU3NYECKUX BEIIMYHMH: MPH BBIMOJHEHUH U3MEPEHUI coOUpaTh
SKCMEPUMEHTAIbHYIO YCTaHOBKY, CIIeAysl NPEAJOKEHHOM WHCTPYKIUH, BBIYUCIATh 3HAuUCHHE
BEJIMYUHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3y/IbTaThl C YIETOM 33aJaHHON TOUHOCTH U3MEPEHMUIA;

aHAJIM3UPOBATh CUTYAIlUU MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, Y3HAaBaTh B HUX IPOSIBICHUE
U3YUEHHBIX (PU3MUECKUX SBJICHUM MM 3aKOHOMEPHOCTEH M MPUMEHSATh MMEIOLINecs 3HaHUS Ul UX
OOBSICHEHHS;

NOHMMAaTh NPUHIMIBLI JEHCTBHS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCEHEBHOM JKU3HU;

MCIOJb30BaTh MPHU BHINOJHEHUH YUEOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy O (PU3HUECKHX
SBJICHUSIX, CIIPABOYHbIE MaTepuasl, pecypcsl HTepHET.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

0CO3HaBaTh I[EHHOCTb HAYYHBIX MCCIIEAOBaHUI, poJib (U3MKU B PACIIMPEHUHU IMPEACTABICHUNA 00
OKpY>KarollleM MHUpE U ee BKJIaJl B YJIyUllIeHHEe KaueCTBa )KU3HU;

UCTOJb30BaTh MPHUEMBI TOCTPOCHUS (U3UUYECKUX Mojened, mnoucka u  (HOpMYIHPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBHIX THIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIUPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;



CpaBHHBATh TOYHOCTh HW3MEpPEHUs (PU3NYCCKUX BEIMYMH TI0 BEIMYMHE WX OTHOCUTEIHHOU
MOTPELIHOCTH MPU MPOBEACHUH IPSIMBbIX U3MEPEHUI;

CaMOCTOSITEIBHO TPOBOJUTh KOCBEHHBIC W3MEPEHHS U HCCIEAOBaHUS (U3MUECKUX BEIHYUH C
WCIOJIb30BAHMEM DPA3JIMYHBIX CIOCOO0B W3MEpeHHs (U3NYECKUX BEIUYMH, BBIOMpATh CpEACTBa
MU3MEpEHUs C YIeTOM HEOOXOAMMON TOUHOCTH U3MEPEHHI, 000CHOBBIBATH BEIOOP CIIOCO0A H3MEPEHHS,
aJICKBaTHOTO MOCTaBJICHHOM 3aj1aue, MPOBOAUTH OILICHKY IOCTOBEPHOCTHU MOJTYYCHHBIX PE3yJIbTATOB;

BOCIIPUHUMATh HH(OpMANHIO (HU3HUECKOTO COJIEPKaHWsS B HAYYHO-TIOMYISIPHOUW JHTEpaType H
cpelcTBax MaccoBOM MH(GOpPMAINU, KPUTUUECKH OLIEHUBATh MOJYYCHHYIO HH(POPMAIUIO, aHATU3UPYS
€e CoJIep)KaHue M TJaHHBbIC 00 UCTOYHUKE UHPOPMAITUH;

co3/7aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIC COOOIICHUS O (PU3UYECKHUX SBICHUSX HA OCHOBE
HECKOJIbKUX HMCTOYHHKOB HH(OPMAIMH, COMPOBOXKIATh BBICTYIUICHHUE IMPE3CHTAINCH, YYUTHIBAS
OCOOCHHOCTH ayJIUTOPHH CBEPCTHHUKOB.

MexaHnuyeckue siBJeHUS
BpInycKHUK HAYYHTCS:

pacro3HaBaTh MEXaHWYECKHE SIBJIEHUS U OOBSCHATh Ha OCHOBE WMMEIOIIMXCS 3HAHWW OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUSI TPOTEKAHUSI STUX SIBJICHHI: pPAaBHOMEpPHOE M HEPABHOMEPHOE JBUKEHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, OTHOCUTEIHHOCTH MEXaHHUYECKOTO
NBIDKEHUS, CBOOOJHOE TAJCHHE TeJ, PAaBHOMEPHOE JABWKEHUE TIO OKPYKHOCTH, HHEPIHS,
B3aMMOJICIICTBUE TEJl, PEAKTUBHOE JIBIKEHHE, TIepeiada JaBJIeHUs TBEPIAbIMHU TEJaMU, KUJIKOCTIMH U
razamu, atMochepHOe JaBlieHHe, TUIABaHUE TeJl, PABHOBECHE TBEPJIBIX TEJ, UMEIOIINX 3aKPEIJICHHYIO
OCh BpaIlleHHsI, KOJIeOaTeIHbHOE IBIKEHHE, PE30HAHC, BOJTHOBOE JBMIKEHHUE (3BYK);

OTUCBHIBATh HW3YYCHHBIC CBOMCTBA TE€JI W MEXAaHWYECKHUE SIBJICHHS, HCIONb3yd (PU3MUECKHE
BEJIMYUHBI: MyTh, MIEPEMEIIICHUE, CKOPOCTh, YCKOPEHHUE, Mepruo oOpalleHus, Macca Teja, TIOTHOCTh
BeIleCcTBa, cuia (CHUjla TSDKECTH, CHUJla YIPYTOCTH, CHJa TPEHHWA), NaBJICHHE, HWMITYJIbC Tela,
KHHETHYECKasi PHEPTrusl, MOTCHIIMAbHAS YHEPTUsI, MEXaHUUeCKasi paboTa, MEXaHUYECKasi MOIIIHOCTD,
KITJI mpu coBepiieHnr pabOTHI C MCIIOJIB30BAHUEM MPOCTOTO MEXaHW3Ma, CHJia TPEHHS, aMIUIUTY/Ia,
MepuoJ M YacToTa KoJieOaHWM, JJIMHA BOJIHBI U CKOPOCTh €€ PAaCIpOCTPAHCHHs; NMPU OIMHUCAHUH
MPaBUJILHO TPAKTOBATh (DPU3UUYECKUN CMBICT HMCTOJIB3YEMBbIX BEJIMYMH, UX O0O03HAUCHUSI U €IIMHHUIIBI
M3MEPECHUS, HAXOAWTh (POPMYJIbI, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYNHAMH, BBIYUCIIATH 3HaYCHUE (PU3UICCKOMN BEIIMUNHBI;

aQHAJIM3UPOBATh CBOMCTBA TEJI, MEXAaHWYECKHE SBJICHHS W TMPOIECCHI, HMCMOJB3YS (PU3NUECKHE
3aKOHBI: 3aKOH COXPaHEHUsI SHEPruH, 3aKOH BCEMUPHOTO TATOTCHUS, MPHUHIUIT CYIEPIIO3ULIUN CHUJI
(HaxoxaeHue paBHojeicTByromieit cuibl), I, I u 111 3akonsr HeroTOHA, 3aKOH COXpaHEHUST UMITYJIbCa,
3akoH ['yka, 3akoH Ilackams, 3akoH ApXumena;, MpU ATOM pas3linyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

pasnMyuaTh OCHOBHBIC TIPU3HAKM M3YyYEHHBIX (U3UYECKUX MOJIEICH: MaTepHalibHas TOYKa,
HMHEpIMalbHas CUCTEMA OTCUETA;

peliath 3a/1a4u, UCIOJIb3ys (PU3MUEcKHUe 3aKOHBI (3aKOH COXpaHEHUsl YHEPrUH, 3aKOH BCEMHPHOTO
TArOTeHUs, IpuHuun cyneprnosuuuu cui, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUs] UMILYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (HOpMyibl, CBSA3bIBAONIUE (PU3NUECKHE BEITMYUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEIIeCTBa, CUja, JaBJICHHWE, UMIYJIbC Tena,
KHHETUYECKasi SHEPrusl, NMOTCHIMAJIbHAS dHEPTHsl, MEXaHHYecKas paboTa, MeXaHUYECKas MOIIHOCTb,
KIIJ] mpocToro mexanusma, Cuiia TPEHUsI CKOJIbKEHUS, KOd(D(PUIIMEHT TpeHus, aMILTUTYAa, IEpUo 1
yacToTa KoJieOaHWM, JTUHA BOJHBI M CKOPOCTh €€ PAacIpOCTPAHEHHS): Ha OCHOBE aHANM3a YCIOBUSA
3a/laud 3amluCchiBaTh KpPaTKOE YCJIOBHE, BBIACNATH (DU3MUECKHE BEITUYHMHBI, 3aKOHBI H (POPMYIBI,
HEOOXOMUMBIE Ui €€ PEIICHUs, MPOBOJIUTH pacueThl W OLIEHHWBATh PEaJbHOCTh IOIY4EHHOTO
3HaueHUs! GU3NUYECKON BETUUHHEI.

BpInyCKHUK MOJTYYHT BO3MOKHOCTH HAYYUThCH:

WCIIOJb30BaTh 3HAHUS O MEXaHWYECKUX SIBICHHUSAX B ITOBCEIHEBHOM JKM3HHU Il oOecreueHus
0€30MacHOCTH TpHU OOpaIIeHUH C MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, I COXpPaHEHUS
3I0POBbSI U COOJIOIGHUST HOPM DJKOJIOTUYECKOTO TOBEACHHS B OKPYXKAIOIIeH cpejae; MPHUBOJIUTH
MpUMEPHl MPAKTUYECKOTO HCMOJb30BAaHUS (PU3MUECKUX 3HAHMM O MEXaHUYECKUX SBICHUSIX U
(Gu3MUeCKUX 3aKOHAX; MPHUMEpPHl HKCIOJB30BAHHUS  BO30OHOBISEMBIX HCTOYHUKOB DHEPIHH,
9KOJIOTUYECKHUX MOCIEACTBUM UCCIEOBAHNS KOCMUUECKOTO POCTPAHCTB;



pa3nuyarh TPAHUIBI TPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, TOHMMATh BCEOOIIMI Xapakrep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHCHUS MEXaHWYECKOW JHEPTrUHU, 3aKOH COXPAHCHHS
UMITyJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) W OTPAaHUYCHHOCTh HCIIOJIB30BAHMS YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u zp.);

HAXOJWTh aJCKBATHYIO MPEIUIOKEHHON 3aaue (U3NIECKYI0 MOJIEIb, pa3peniarh mpodiaemMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUI TT0 MEXaHUKE C UCIIOJIb30BAaHUEM MAaTEeMAaTUYECKOTO amlmapara, Tak U MpH
ITOMOILX METOJIOB OLICHKH.

TenioBuie ABJICHHUS
BbInyCKHHUK HAYYHTCSI:

pacro3HaBaTh TCIUIOBBIC SBIICHUS U OOBSICHATH Ha 0a3e MMEIOIMIUXCS 3HAHUH OCHOBHBIC CBOKCTBA
WIM YCIIOBUS TPOTCKAHUS 3TUX SBJICHUU: AuQQy3usi, W3MCHCHHE oObeMa TeNl TNpU HarpeBaHHUH
(oxnaxkneHun), OOJbIIAsi CKUMAEMOCTh Ta30B, Mayas CKUMAEMOCTh >KMJIKOCTEM M TBEPIBbIX TEIl;
TEIJIOBOE paBHOBECHE, UCTIAPECHUE, KOHJCHCAIINS, TUTABJICHUE, KPUCTAILTU3AIUS, KUIICHHE, BIAKHOCTD
BO3JlyXa, pa3UYHBIE CIOCOOBI Terwionepeaadn (TerIONPOBOAHOCTh, KOHBEKIUS, H3JIyueHHUE),
arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIONICHUE SHEPTUH TIPH UCIIAPCHHUN KHUJIKOCTH U BBIICIICHUE €¢
TP KOHJICHCAIINH 1apa, 3aBUCUMOCTH TEMITePaTyphl KATICHUS OT JTaBJICHUS;

OTIMCHIBATh M3YUEHHBIC CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS, WUCIOJB3YS (U3NYCCKUEC BEITHMYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrUs, TEeMIiepaTypa, yjAeldbHas TEIUIOEMKOCTh BEIIeCTBa,
yaenbHas TEIUIOTa IUIABJICHUS, yJCIbHAS TEIUIoTa MapooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHWUS
TOIUTHBA, KOA(M(GUIIMEHT TOJIE3HOr0 JEHCTBUSA TEIUIOBOTO JIBUTATEIS;, NMPH OIMUCAHWH IPaBUIBHO
TPAKTOBaTh (PU3UYECCKHIA CMBICT HCIIOJIB3YEMBIX BEIMUWH, UX O0O3HAYCHUS M CAWHHIIBI H3MEPCHUS,
HaXoIUTh (OPMYIBI, CBS3BIBAIOIINE TaHHYI (U3WYSCKYIO0 BEIWYMHY C JAPYTAMH BEIHYWHAMH,
BBIYHCIIATE 3HAYCHNUE (DU3MUCCKON BEIIMYUHBL;

aHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHS M MPOIECCHI, HCITOJIb3YSI OCHOBHBIE ITOJIOXKEHHS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHHH BEIIECTBA M 3aKOH COXPAHCHHUS SHEPTHUH;

pa3auyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3UUYCCKUX MOJICIICH CTPOCHUS Ta30B, KUIKOCTCH U
TBEPIBIX TEJ;

MIPUBOJIUTEH MPUMEPHI MPAKTUYCCKOTO MCIOJIB30BaHUS (PU3NICCKUX 3HAHUH O TEIJIOBBIX SBIICHUSX;

pelIaTh 3aJa4M, UCTIOJIB3Yys 3aKOH COXPaHCHHS YHEPTHH B TEIUIOBBIX ITpoIeccax u GopMyJIbl,
CBSI3BIBAIOIINE (PU3NICCKUE BEITUIHHBI (KOJMYSCTBO TEIUIOTHI, TEMIIEPATypa, YAeIbHas TEIIOEMKOCTh
BEIIECTBA, YJCJIbHAs TCIUIOTA IUIABJICHUS, YICIbHAs TEIUIOTa MapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CropaHMs TOIUIMBA, KO3()(UIIMEHT MOJIE3HOro JICHCTBUSA TEILIOBOIO JBHUIaTeis): HA OCHOBE aHAJM3a
YCIIOBUS 3aJladydl 3allMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PH3UYECKHE BEIWYMHBI, 3aKOHBI H
dbopMyiibl, HEOOXOTUMBIC JIJII €€ pEIICHHs, NPOBOJMTH pPacyeThl M OICHHUBATh PEaTbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PH3UIECKON BETMUNHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYIHTHCSI:

HCIIOJIB30BAaTh 3HAHUS O TEIUIOBLIX SBIIEHHSAX B IIOBCEIHEBHOM JKM3HHM Ui 0OecCIedYeHus
0e30MacHOCTH MpU OOpalIeHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, UISI COXPAHCHUS
3I0POBBSI U COOJIOZCHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B OKPYXKAWIIEH cpele; MPUBOIUTH
MPUMEPBI 3KOJIOTHMYECKHX IOCIEIACTBUNA Pa0OThI JBHUraTelcii BHYTPEHHETO CrOpaHMsl, TEILIOBBIX H
THIPO3JICKTPOCTAHIIHIH;

pa3auyath TPAHUIBI HPUMEHUMOCTH (U3MUYECKHUX 3aKOHOB, IIOHMMAaTh BCEOOIIMH Xapakrep
(dbyHIaMeHTaNbHBIX (U3MUECKUX 3aKOHOB (3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX Mpolleccax) U
OTPaHUYEHHOCTh UCTIOJB30BAaHUS YACTHBIX 3aKOHOB;

HaXOJHTh aJeKBATHYIO MPEIOKEHHON 3a1aue GU3NUYECKYI0 MOJIelb, pa3peniaTh mpobdiaemMy Kak Ha
OCHOBE UMEIOILIUXCS 3HAHUM O TETUIOBBIX SBJICHUSIX C HCIOJIB30BAaHHEM MAaTEMaTHYEeCKOTro ammapara,
TaK U MPH MOMOIIU METOJ0B OIICHKH.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJICHUS
BhInyCKHHUK HAYYHTCS:

pacmo3HaBaTh dJEKTPOMArHUTHEIE SIBJICHUS U OOBSACHSATH HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJOBHUS MPOTEKAHMS ITHX SBICHHI: AJIEKTPU3ALUS Tell, B3aUMOJCHCTBUE 3apsJIOB,
ANIEKTPUYECKHI TOK ¥ €ro JAeWcTBUSA (TEIUIOBOE, XUMHUYECKOE, MarHMTHOE), B3auUMOJICHCTBHE
MarHuToB, 2JEKTPOMArHUTHAs WHIYKIHS, NEHCTBHE MAarHUTHOTO IOJsI HA MPOBOJAHHUK C TOKOM U Ha
JBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY, EHCTBUE AIEKTPUIECKOTO TOJIS Ha 3apsDKEHHYIO YacTHUILy,
AJIEKTPOMArHUTHBIC BOJIHBI, MPSAMOJMHEIHOE pPacHpOCTpPaHEHUE CBETa, OTPAKEHUE U IMPEIOMIICHUE

CBCTAa, JUCIICPCUA CBCTA.
COCTaBJIATH CXCMbI JJICKTPUYCCKUX L[GHGfI C MOCICAOBATCIBHBIM W IMapaJJICIIbHBIM COCAUHCHUCM



3JIEMEHTOB, pa3inyas YCIOBHBIE O0O3HAYECHHUS 3JIEMEHTOB JJIEKTPUYECKUX Iemnel (MCTOYHHK TOKa,
KIII0Y, PE3UCTOP, PEOCTAT, JIAMIIOYKA, AMIIEPMETP, BOJILTMETD).

HCI0JIb30BATh ONTHYECKHUE CXEMbI JJIsi IIOCTPOEHUS H300paXEHUM B IIJIOCKOM 3€pKaje |
coOuparorei JTHH3e.

ONKCBHIBATH W3YYEHHBIE CBOMCTBAa TEI M AJIEKTPOMArHUTHBIC SIBJICHUS, WCHOJIB3YS (hU3HYECKHE
BEJIMYMHBI: IEKTPUYECKUM 3apsi, Cuila TOKA, JJIEKTPUUYECKOE HAINPSIKEHHUE, DIEKTPUUECKOE
COIIPOTHUBIICHHUE, Y/ICIIBHOE CONPOTHUBIICHHE BEIIECTBA, pPad0OTa 3JIEKTPUIECKOTO TOJIsI, MOITHOCTh TOKA,
(OKyCHOE pacCTOSIHUE W ONTHYECKasi CHJIA JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHEI
M YacTOTa CBETA; NMPH OMHCAHUU BEPHO TPAKTOBATH (PM3UYECKUI CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, HX
0003HAUeHHsT M EIUHHIBI M3MEpPEHHs; HaXOOUTh (POPMYIIBI, CBS3BIBAIOIIME TAHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTUMH BEITMYNHAMH.

aHAJIM3UPOBATh CBOMCTBA TeJ, 3JIEKTPOMAarHUTHbIE SIBJICHUS U INPOLIECCHI, UCHONb3Yd (PU3NUECKUE
3aKOHBI: 3aKOH COXPaHEHMUs 3JIEKTPUUYECKOTO 3apsaa, 3akoH Oma s ydacTka LenH, 3akoH JIxoyisi-
Jlenma, 3akOH TPSMOJIMHEHHOIO pPAclpOCTPaHEHUs CBETa, 3aKOH OTPaKEHUs CBETa, 3aKOH
MIPEIOMIIEHHUS] CBETA; MPHU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIpaKCHHE.

MPUBOANTH MPUMEPHI MPAKTHUECKOTO HCIIOJE30BAHUSA (PU3UYECKUX 3HAHUWA O 3JIEKTPOMAarHUTHBIX
SIBIICHUSIX

pemaTh 3aJa4d, UCTOB3Ys (Pu3nueckne 3akoHbI (3akoH Oma Jyist yuacTka 1enu, 3akoH J[xoyis-
Jlenma, 3akoH MPSMOJIMHEHHOTO pAclpOCTPaHEHUs] CBETa, 3aKOH OTPAKEHHsS CBeTa, 3aKOH
MIpeIOMIIEHHUS CBeTa) U (POpPMYJIbl, CBSA3bIBAONINE (PU3NUECKHE BEIMUMHBI (CUJIa TOKA, AIEKTPUUYECKOE
HampsDKeHHEe, JJIEKTPUYECKOE CONPOTHUBIICHHE, YIEIbHOE CONPOTHBJIEHHME BeEllecTBa, paboTa
AIIEKTPUYECKOTO TOJIsl, MOIIHOCTh TOKAa, (POKYCHOE PAacCTOSIHUE U ONTHUYECKas CUJia JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacToTa CBeTa, (POPMyNbl pacuera 3JIEKTPUUYECKOTO
COMPOTHBIIEHUSI TPU TMOCJEI0BATEIIbHOM U NapauleIbHOM COEIUHEHUH IPOBOJIHUKOB): Ha OCHOBE
aHaJlM3a yCJIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBUE, BHIIACIATh (U3NYECKHE BETUYUHBI, 3aKOHBI U
¢dbopmynbl, HEOOXOOUMBIE MJsi €€ pelIeHHs, NPOBOAWTH pacyeThl U OLIEHWBATh PEalbHOCTh
MOJIyY€HHOTO 3HAYECHUS (PU3NUECKON BETHUUMHBL.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

MCII0JIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SBJICHUSX B TIOBCEIHEBHOM XKU3HU JUIsl 00ecreueHUs
0€30MacHOCTH TpHU OOpalIeHUH ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOICTBaMH, Ui COXpaHEHUS
3I0pOBbSI U COOJIOIGHUST HOPM O3KOJIOTUYECKOTO TOBEACHHUS B OKpYXKalollel cpejae; MPHUBOIUTH
MIPUMEPHI BIUSHUSA JIEKTPOMArHUTHBIX U3JIy4€HUM Ha )KUBbIE OPraHU3MBI;

pasnuyath TpPaHUIBl NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB, MOHHMMATh BCEOOUIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DJIEKTPUYECKOTO 3apsga) U OTPAHUUYECHHOCTb
MCII0JIb30BAHUS YaCTHBIX 3aKOHOB (3ak0oH OMa 1 yyacTka 1en, 3akoH J[xoynsa-Jlenna u ap.);

UCIIOJIb30BAaTh IMPUEMBbl TMOCTpPOEHUS (U3MUECKUX Mojenei, mnoucka ©u  (POpMYIHPOBKH
JOKA3aTeNIbCTB  BBIABUHYTBIX TUIIOTE3 W TEOPETUYECKUX BHIBOJOB HAa OCHOBE HMIIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HaXOJHTh aJeKBaTHYIO MPEATI0KEHHON 3a/1aue (PM3HUECKYI0 MOJIENb, pa3peniath mpodieMy Kak Ha
OCHOBE UMEIOLIUXCS 3HAHUM 00 3JEKTPOMArHUTHBIX SBICHUSX C HMCIOJIb30BAHHEM MaTEeMaTH4EeCKOTrO
amnmnapara, TaK 1 pH MOMOIIY METOJIOB OI[EHKH.

KBanToBble siBJeHHMS
BhinycKHHUK HAy4YHTCS:

pacro3HaBaTh KBAaHTOBBIE SBJICHHS M OOBSACHATh Ha OCHOBE HUMEIOIIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SBJICHUN: €CTECTBEHHAsl U MCKYCCTBEHHAs PaMOaKTUBHOCTb,
a-, B- 1 y-u3ny4eHus, BOSHUKHOBEHUE JIMHEHYATOro CreKTpa U3IyuyeHHs aToMa;

OIMCBIBATh MU3YUYE€HHbIE KBAaHTOBBIE SIBJICHMS, HCIIOJIb3Ys (PU3NYECKHE BEJIMYMHBI: MAaCCOBOE YHCIIO,
3aps/I0BO€ YMCIIO, MEPUOJ TMOJypacnajaa, SHeprus (POTOHOB; MPHU OMHUCAHUU NPABUIBHO TPAKTOBAThH
(Gu3nYecKUil CMBICT HCIIOJIB3YEMbIX BEJIMYMH, MX O0O3HAYCHHMS M €JUHMIIBI M3MEPEHMS; HAXOIUTh

(bopMyInbl, CBA3BIBAIOUINE AAHHYIO (U3NYECKYI0 BEJIWYMHY C JIPYTUMHU BEJIMYMHAMH, BBIUUCIATH
3Ha4YeHHe (PU3NUECKOM BETUUNHBL;

aHAJM3UPOBATh KBAHTOBBIC SIBIICHHS, HCHOJb3yd (U3MUECKHEe 3aKOHBI M TOCTYJIAThl: 3aKOH
COXPAaHEHHUsl JHEPIUH, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsfa, 3aKOH COXpPAaHEHHS MaccOBOIO
4KCJIa, 3aKOHOMEPHOCTH M3JIyYEHHUS U IMOTJIOLIEHHUS CBETa aTOMOM, IPU 3TOM pa3inyaTrh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKECHUE;

pa3nuyaTh OCHOBHBIE MPU3HAKY IUIAHETAPHON MOJAEIN aToMa, HyKJIOHHOW MOJENIN aTOMHOTO Spa;

IIPUBOJIUTH IPUMEPHI ITPOSBIICHUS B IPUPOJAE U MPAKTUUECKOTO UCII0JIb30BAHUS PAAHOAKTUBHOCTH,



SJICPHBIX U TEPMOSIIEPHBIX PEAKIUH, CIEKTPATbHOTO aHAIH3A.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

HCII0JIb30BATh IOJIyYEHHBIE 3HAHMUS B IOBCEIHEBHOM JXKM3HM NpU OOpalleHuu C npudopamu u
TEXHUYECKUMHU YCTPOICTBAMHM (CUETUMK HOHM3UPYIOIIMX YacTHL, JO03UMETpP), Ul COXpaHEHUS
3JI0POBBSI U COOJIOZICHUSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpeie;

COOTHOCHTB YHEPTHUIO CBSI3U ATOMHBIX SIJIEP C 1e(EKTOM MacChl;

MPUBOANUTH TMPHUMEPHl BIHUSHUSA PAJMOAKTHBHBIX H3JIYyYeHUH Ha JKMBBIC OPraHU3MBI, MOHUMATh
MPUHLMI JEHCTBUS 103UMETPA U Pa3InyaTh YCIOBUS €r0 UCIOJIb30BaHUS;

[IOHUMAaTh  JKOJIOTMYECKHE MpoOJeMbl, BO3HUKAIOIIME TPU  HMCHOJIb30BAHMM  ATOMHBIX
AJIEKTPOCTAHLIMM, W IYTU PELIEHHs] ITUX MpoOJIeM, NEPCIEKTUBBI MCIIOJIb30BaHUS YIIPaBISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHThbI ACTPOHOMMHU
BbInycKHMK HAYYUTCS:

yKa3bIBaTh Ha3BaHUs M1aHeT COJHEYHON CUCTEMbI; pa3iu4aTh OCHOBHBIE MPHU3HAKU CYTOUHOTO
BpallleHUs 3Be31HOr0 Heba, nBrkenust JIynol, CosHIa U IJIJaHET OTHOCUTENIBHO 3BE3/;

MTOHUMATb Pa3INuus MEX/y TeTMOLIEHTPUYECKON U IeOLIEHTPUUECKON CHCTEMaMU MUDA;

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCS:

yKa3bIBaTh OOIIME CBOWCTBA M OTJIMYMS IUIAHET 3€MHOW TPYIIBI U MJIAHET-TMTaHTOB; MalbIX Tell
ConHeyHOM cucTeMbl M OONBIINX IJIAHET; MMOJIb30BaThCS KapTOW 3BE3THOr0 HeOa IMpU HaONIIOIEHUAX
3BE3JHOr0 HeOa;

pa3nanyaTh OCHOBHBIE XapaKTEpUCTUKU 3Be37 (pa3mep, LIBET, TeMIepaTypa) COOTHOCHUTH IIBET
3BE3/IbI C €€ TEMIIEPATypOH;

pa3anyaTh TUIOTE3bl 0 MPOUCXOKAeHUH COTHEUHOM CHCTEMBI.

Conep:kanue yuyeoHoro npeamera «®@usuka» B 7-9 Kiiaccax.

7 Kkaacc
(68 gacos, 2 yaca B HeEIIO)
|. Beenenue (4 yaca)

[Ipeamer w Metonmbl (GU3MKU. ODKCIEPUMEHTAIBHBIA METOJ HM3y4eHHUs Mpupojbl. M3mepenue
¢uzuveckux BenuwuuH. [lorpemHocTs wu3Mepenus. (OO0oOmeHHE pe3ylIbTaTOB AKCICPUMEHTA.
Habmonenue npocTeiiinx sBJIEHUNA W MPOLECCOB MPHUPOJABI C MOMOIIBIO OPraHOB YYBCTB (3pEHHS,
ciyxa, ocsizaHusi). lcmonb3oBaHue MNPOCTEHIIMX H3MEPHUTENbHBIX NpubopoB. C(Cxemaruyeckoe
n300paxeHue onpIToB. MeTo bl noaydeHus 3HaHui B (pusnke. Pu3nka U TEXHHUKA.

®dpoHTanpHas JabopaTopHas padoTa.

1.Ompenenenue UeHsbl JelIeHUsT U3MEPUTEIHLHOTO prbopa.

Il. IlepBoHavaIbHbIE CBeIEHHN O CTPOEHUH BelecTBa. (6 yacos.)

['umoTe3a O JUCKPETHOM CTPOCHUHU BellecTBa. Mosekynbl. HemnmpepbhlBHOCTh M XaOTUYHOCTh
nBUKeHHs 4dactul BemectBa. uddys3us. bpoyHoBckoe nBmxeHue. Mojaenn rasza, XHUAKOCTH U
TBepAOro Ttena. BsaummojeiicTBHe uacTUIl BellecTBa. B3anMHOE NPUTSHKEHUE UM OTTAJIKUBAHUE
MOJIeKyN. TpH COCTOSIHUS BEIECTBA.

dpoHTanbHas JabopaTopHas padoTa.

2.MI3mepeHue pa3sMepoB MabIX TE.

I11. B3aumopeiicTBue TeJ. (23 yaca)
Mexanuueckoe npmxeHue. PaBHomepHoe W He paBHOMepHOoe JBHKeHue. CkopocThk. Pacuer mytu u
BpemeHHu JBuxkeHud. Tpaekropus. [Ipsmonnneninoe nsuwxkenue. Bzaumonaencreue ten. Muepuus.

Macca. ITnotHocTs. 3MepeHne macchl Tena Ha Becax. Pacduer Macchl M 00beMa 1O €ro IJIOTHOCTH.
Cuna. Cunbl B npupoe: TATOTEHUS, TSDKECTH, TPEHUs, ynpyroctu. 3akoH I'yka. Bec Ttema. CBs3b
MEXAY CUIION TSDKECTH U Maccol Tena. Jlunamometp. CroxeHue ABYX CHJI, HalpaBJIEHHBIX IO OJTHOM
npsmoil. Tpenue. Ynpyras nedopmarus.

@ponmanvusle 1adopamopHvle padbomul.

3.M3mepeHne macchl Tella Ha phlYaXKHbBIX BECAX.

4.V3mepenue obdbema Tena.

5.0mnpenenenne NIOTHOCTH TBEPAOTO BELIECTBA.

6.I'pagynpoBanue NpyKMHBI U U3MEPEHHUE CUIJI TUHAMOMETPOM.

IV [laBjieHne TBepabIX TeJl, ;KHAKOCTel 1 ra3oB. (21 yac)

Hasnenne. OnsiT Toppuueru. bapomerp-anepoua. ATMocepHoe 1aBlIeHNE Ha Pa3IMUHBIX BBICOTaX.
3akon Ilackans. CrnocoObl yBenwueHHs W yMeHblIeHHs AaBieHus. JlaBneHue rasa. Bec Bosmyxa.



Boznymnas o6osouka. 3mepenue armocdepHoro aasineHus. Manomerpsl. [lopiiHeBoil sKuaKoCTHBIH
Hacoc. Ilepenaua naBneHust TBEpAbIMU TEJAMU, KUAKOCTAMH, ra3aMu. JleficTBUE KUIKOCTH U ra3a Ha
MOTPY)KEHHOE B HHMX Teslo. Pacuer naBieHMs >KUAKOCTH Ha JHO U cTeHKU cocyna. CooOmaromme
cocynsl. ApxumenoBa cuia. lunpaBaumdeckui npecc. I[lnaBanume Ten. IlnaBanue cynos.
BosgyxormaBanue.

®ponTanbHas 1abopaTtopHas padora.

7.01npeneneHye BbITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH Ha IOTPY>KEHHOE B )KUJIKOCTh TEJIO.
8.BbIsicHeHne yCIoBUi IJ1aBaHUs TeJa B )KUIKOCTH.

V. Padora u MmouHocTh. JHeprus. (14 yaco..)

Paborta. Momuocts. DHeprust. Kunernueckas sHeprus. IloTeHnmanpHas sHeprus. 3aKOH COXpaHEHUs
Mexanndeckoy sHepruu. IIpocteie Mexanusmsbl. KIIJ[ mexanusmoB. Peruar. PaBHoBecue cun Ha
periuare. MomeHT cwibl. Peiuarm B TexHuke, ObiTy u mpupoje. [IpuMmeHeHue 3akoHa paBHOBECHUS
peluara k 6;0Ky. PaBeHCTBO paboOT MpH MCHOIB30BAHUM MPOCTHIX MEXAHU3MOB. «30JI0TOE MPaBUIIO»
MEXaHUKH.

®dpoHTankHasg JabopaTopHas padbora.

9.BrIsicHeHUE yCTIOBUS PaBHOBECHS phlyara.

10.Ompenenenne KI1/I mpu morpeMe 1o HAKIIOHHOW TUTOCKOCTH.

8 kmace

(68 gacos, 2 yaca B HeEIIO)

|. TensioBbie siBJjieHus (25 yacoB)

Bayrpennsis sueprus. TemmoBoe nBmwkenume. Temmepartypa. Temmonepenada. HeobpaTtumocTs
npolecca teronepeaayd. CBs3b TeMIlEpaTyphbl BEIIECTBA C XaOTHUYECKUM JBHKEHHEM €ro YacTHlIl.
CriocoOpl M3MEHEHHUs] BHYTpPEHHEH SHepruu. TemnonpoBOAHOCTh. KomudecTBO TEIIOTHL. Y enbHas
terioeMkocTh. KonBekuus. W3myuenue. 3akoH COXpaHEHMsI SHEPTMM B TEIJIOBBIX IPOIECCAX.
[InaBneHue u KpuctauM3aus. YaelbHas TEIUIOTa MiaBieHus. ['paduk miaBaeHUs U OTBEPAEBAHUS.
[IpeoOpa3oBanue sSHEpPruM MpPU HU3MEHEHHUSX arperaTHOro COCTOsIHMS BellecTBa. lcmapeHue u
KOHJIeHCalMs. YJelbHas TeIuloTa napooOpa3oBaHHMs M KoHJeHcauuu. Pabota mapa u rasa mnpu
pacmupennu. Kunenne xuakoctv. BiaxkHOCTh BO3myxa. TeIIOBbIE OBHUraTesid. JHEPrus TOIUIMBA.
VY aenpHas TEMJIOTa CrOPaHUs.

Arperatnbie cocTtostHus. [IpeoOpasoBanue »Heprum B TemioBbiX asuratensx. KIIJ temmoBoro
JIBUTATEJIS.

®dpoHTanpHas JabopaTopHas padoTa.

2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMELIMBAHUU BOJbI Pa3HOM TeMIepaTyphl.

3.3mepenue yaenbHOM TeII0EMKOCTH TBEPIOTO Tella.

Il. DiekTpruyecKkue sIBJEHHA U JIeKTPOMAarHUTHBIE siBjieHus (34 yaca)

DJeKTpu3alus Tell. DJEKTpUYeCKuil 3apsan. B3zammopeiictBue 3apsiioB. J[Ba BHIa 3IEKTPUUECKOTO
3apsga. J{MCKpEeTHOCTh DSIEKTPUUECKOTO 3apsna. OIEKTPOH. 3aKOH COXpPAaHEHUsS 3JICKTPUUYECKOTO
3apsga. DnekTpuueckoe rmose. JnekTpockorn. CrpoeHue aromMoB. OObBSCHEHHE DIEKTPHUECKHX
spieHud. [IpOBOOHMKM W HENPOBOJHUKH dJeKTpuuecTBa. JlelcTBHE SJIEKTPUYECKOTO OIS Ha
AIIEKTPUYECKHE 3aPS/IbI.

[TocTosSHHBIN dIEKTpUYECKU TOK. VICTOYHWMKM dieKTpuueckoro Toka. HocuTenn cBOOOJHBIX
ANEKTPUUECKUX 3apsA/IOB B METAIaX, KUJIKOCTAX W razax. DJEKTpUYECKas LEMb U €€ COCTABHBIC
yacTi. Cuna Toka. Enunauiel cuisl Toka. Amnepmetp. M3mepenue cunbl Toka. Hanpsiokenue. EnnHuib
HanpsbkeHus. Bonetmerp. M3Mepenne HanpsikeHus. 3aBUCUMOCTh CHIIBI TOKa OT HaIPSHKEHUS.
Conporusnenue. Equnuiel conpotuBienus. 3akoH OMa A yyacTKa JIeKTpuueckoil uenu. Pacuer
COITPOTUBIICHUS IIPOBOJHUKOB. YJEIbHOE CONpPOTUBIICHHUE. [IpuMepbl Ha pacuer CONpPOTHUBIIECHUSA
IIPOBOJIHUKOB, CHJIbI TOKA U HanpsbkeHus. Peocrarsl. [locimenoBarensHoe U apauieIbHOE COCIMHEHUE
MPOBOJHUKOB. [IeHCTBUS AIEKTPUUECKOTO TOKA

3akon [[xoyns-Jlenma. Pabora snekrpudyeckoro Toka. MOITHOCTh AIIEKTPUYECKOTO TOKA. EIWHUIIBI
paboOThl DIMEKTPUUECKOTO TOKa, MpHUMEHseMble Ha MpakThuke. CUeT4YHWK DIIEKTPUUYECKOW DHEPTHH.
DneKTpoHarpeBareibHble MPUOOPHL. PacueT ainekTposHepruu, moTpedisieMoit OLITOBEIMU MIPUOOPAMHU.
HarpeBanue npoBOJHUKOB 3JIEKTPUUECKUM TOKOM. KOJIMU€CTBO TEMIIOTHI, BBIAEISAEMOE MPOBOAHUKOM
¢ TokoM. Jlamma nHakanuBanus. KopoTkoe 3ambikanue. IIpemoxpanurenu. MarHuTHoe TmOJ€.
MaruuTHOE€ mOJIE NPAMOro TOKAa. MarHWTHbIE JUHMM. Mar"uTHOE IOJIE KaTyIIKA C TOKOM.
DneKTpoMarHuThl U UX mnOpuMeHeHus. llocTosiHHble MarHuTbl. MAarHuTHOE I0JI€ TOCTOSTHHBIX
MarHutoB. MaruutHoe mone 3emiu. JleiicTBUE MarHUTHOrO TMOJsSi Ha MPOBOJHUK C TOKOM.
DNEeKTPUYECKUN IBUTATEb.



@ponmanvrsle 1a00pamopHsle padbomal.

4.COopKa 3IIeKTPUYECKOH 1IeTIM M U3MEPEHUE CUJIbI TOKA B €€ Pa3IMYHBIX y4acTKax.
5.M3MepeHune HalpsHKEHUS Ha Pa3aMYHbIX YYaCTKAX IEKTPUUECKOU LIECTIH.
6.PerynupoBaHue cuibl TOKa pEOCTaTOM.

7.M13mepeHne conpoTHUBIIEHUS IPOBOIHUKA MPU IIOMOILM aMIIEPMETPa U BOJIbTMETPA.
8.M3mMepeHune MOITHOCTH ¥ pa0OThI TOKA B 3JICKTPUUECKOH JIamIIe.

9. COopka 2JIEeKTpOMArHUTa U UCIIBITAHUE €r0 ACHCTBUS.

10. M3yueHne 3IIeKTPUYECKOTO JBUTATENs IIOCTOSTHHOTO TOKa (HA MOJICIHN).

I1l. CBeroBble siBjienus. (9 yacon)

Hctounuku cBera.

[IpsiMonHeiHOE pacnpocTpaHEHUE, OTPAKEHHE M TpeliomjieHue cBeta. Jlyd. 3akoH oTpakeHus
cBera. [lmockoe 3epkano. JIunza. Onrtuyeckass cuia JuH3bL. M300pakeHue paBaemMoe JIMH3O0M.
N3mepenue QoxycHoro paccrosiHusi cobuparomied auH3bl. Ontudeckue npuodopsl. a3 u 3penue.
Ouxu.

Dponmanvusle 1adopamophuvle padbomul.

11.M3yyeHne 3aKkOHOB OTPaKEHUs CBETA

12.HabnroneHue siBIeHUs MIPEIOMIIEHUS CBETa

13.ITonyyenue n300paskeHUst MPY TOMOIITH JINH3HI.

Peseps -2uac

9 knace

(68 uacos, 2 yaca B HeIEIIO)

|. 3akoHbl B3auMoaeiicTBHS U ABHKeHHs TeJl. (25 yacoB)

Marepuanbnas Touka. Tpaektopus. Ckopocts. llepememenne. Cucrema orcuera. OnpezneneHue
KOOPJIMHATBl JBWXKYILEro Tena. ['paguku 3aBUCHUMOCTHM KHHEMAaTHYECKMX BEJIMYMH OT BPEMEHHU.
[IpsmonuHeliHOE  paBHOYCKOpEHHOE  ABMKEHHE. CKOpPOCTh  PAaBHOYCKOPEHHOTO  JIBMOKEHUS.
[lepemenienue npu paBHOYCKOPEHHOM JBMKeHUU. OmnpelerneHrne KOOPAMHATHI JIBHXKYIIETO Tena.
I'paduku 3aBUCUMOCTHM KHHEMAaTHYECKUX BEJIWYMH OT BpeMeHHU. YckopeHue. OTHOCHUTENbHOCTh
MEXaHUYECKOTO JIBIKEHUs. VIHepiuanbHas cucTemMa OTCUeTa.

[TepBrrit 3akoH Hwtorona. Bropoit 3akon Herotona. Tperuit 3akon Herotona. CBoOOgHOE ManeHue
3akoH BcemuphHoro TaroteHus. KpuBosmHeiiHOe ABWXKEHHE JI[BW)KEHHWE 1O OKPYKHOCTH.
UckycctBennbie cnyTHUKM 3emiu. Pakerbl. MMmynbc. 3aKOH COXpaHEHHsS UMITYJbca. PeakTuBHOE
nBukeHue. JIBmkeHue Terna OpOUICHHOTO BEPTHKAIBHO BBepX. JIBMkeHHE Tena OpOIIEHHOrO MOJ
YIJIOM K TOPU30HTY. JBHKeHue Tena OpOLIEHHOrO TOPU30HTAIBHO. Y CKOpEeHHEe CBOOOIHOTO Ma/leHHs
Ha 3emMJie ¥ IpYTUX IUIaHeTax.

Dponmanvusle 1abopamopusle padomeal.

1. UccnenoBanue paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HauallbHOI CKOPOCTH.

2.VI3MepeHune yCKopeHus: CBOOOHOTO MaJeHusl.

Il. Mexanuueckue KosiedaHusi 1 BoIHbL 3ByK. (10 yacoB)

Mexanunueckue konebanus. Amiuntyna. Ilepuoa, yactora. CBoGoHbIe KoneOanus. KonebarenbHble
CUCTeMbl. MasATHHUK. 3aBHCHUMOCTb II€pHOJAa U YacTOTbl HUTAHOTO MAasATHHKA OT JJUHBI HUTH.
IIpeBpaiienue >HEpruu Mpu KoyieOaTeNbHOM JBIKEHUH. 3aTyxarollue KosiebaHus. BblHyXIeHHbIE
KosnebaHusa. Mexanndeckue BOJHBL JlnuHa BosHbL. [IpononbHble M monepeyHsle BOJHBI. CKOpPOCTh
pacripocTpaHeHHs BOJIHBL. 3BYK. BricoTa u TemOp 3Byka. ['pomkocTh 3Byka/ PacripocTpaneHue 3Byka.
Ckopocts 3Byka. OTpaxkeHue 3ByKa. Jxo. Pe3oHaHc.

®poHTanbHas 1abopaTtopHas padoTa.

3.HccnenoBanne 3aBUCUMOCTH MEpUOJAa W YacTOTHI CBOOOJHBIX KOJI€OaHMH MaTeMaTHYecKOoro
MasiTHUKA OT €r0 JAJIUHBL.

I1l. DnexkTpomaruuTHble siBjaeHus. (174acoB)

JlelicTBUE MarHUTHOTO TOJISl Ha AJIEKTpHUecKue 3apsaabl. [ paduueckoe n300pakeHne MarHUTHOTO
noJisi. Hanpasnenue Toka ¥ HanmpaBieHUE €ro0 MarHUTHOTO nojisi. OO6HapyKeHHe MarHUTHOTO TOJIS IO
€ro JEMCTBUIO Ha AIEKTpUUecKuid Tok. [IpaBuio neBoil pyku. MarHUTHBINA NOTOK. DIEKTPOMarHUTHas
UHAYKLHUA. SIBI€HNE JIEKTPOMArHUTHON MHAYKIMHU. [losrydeHre nepeMeHHOoro 31eKTpUYECKOT0 TOKa.
OnexTpoMarHuTHoe noje. HeonHopoaHoe M HEOAHOPOJHOE MoJie. B3auMOCBS3b 2JIEKTPUUECKOTO U
MarHUTHOTO TOJIEW. DNEKTpOMarHuTHele  BOJIHBL. CKOPOCTH paclpOCTPAaHEHMs IEKTPOMAarHUTHBIX
BOJIH. DJIEKTPOABUTaTENb. JJIEKTporeHeparop. CBeT — 3J€KTpPOMarHuTHas BOJIHA.

®poHTanbHas 1aboparopHas padoTa.

4.13y4yeHue siBICHUSA MIEKTPOMArHUTHON UHIAYKLIHH.



| V. Ctpoenne atoma u aromHoro siapa (11 yacos)

PagnoaktuBHOCTh. Anb(da-, Gerra- u ramma-usiaydeHue. ONBITHI MO PACcCCEMBAHUIO ab(a-yacTHUll.
[Inanerapnas Moxaens aroma. AToMmHOe s1po. [IpoToHHO-HelTpoHHas Moxenb dAapa. MeToabl
HAOJIOIEHUS M PETUCTPALIMH YacTHLl. PajgnoakTHBHBIE MPEBpALICHUs. DKCIEPUMEHTAIBHBIE METOIBI.
3apsan saapa. MaccoBoe uncno saapa. Anepusie peakuuu. [enenue u cunres saep. CoxpaHeHue 3apsja
U MaccoBOIO0 4YMcCla IpH SAAEPHBIX peakiusx. OTKpbITHE NPOTOHA U HEWTpPOHA. SlnepHble CHIIBL.
DOHeprus CBs3M YacTHIL B pE.

Oneprus cBszu. [ledexr macc. Brinenenue sHepruu npu JAeieHUM M cuHTe3e snep. Mcnonbs3zoBanue
snepHoit sHepruu. Jlozumerpus. SnepHsiit peakrop. [IpeoOpazoBanue BHyTpenHeil snepruum suep B
AJIEKTPUYECKYIO SHEPruto. ATOMHas 3HepreTuka. TepMmosiiepHble peakuuu. buonornueckoe neiicTaue
paauanuu.

V. Ctpoenne u 3Boonust Beesnennoii (5 yacos)

CocraB, ctpoenue u mnpoucxoxaeHue CosHedHOW cucTembl. bosbmine tena CoMHEUYHOW CHCTEMBI.
Mansie Tena Conneunoit cucrembl. CTpoenue, uznydenue u 3osirorus ConHia u 38e3q. CTpoeHue u
3BOJIIOIMA BeeneHHou.

INUCOK JINUT TVDbI K HUCM I1 YHA VICOHO-MECTOIANYECCKOI HNCYCHUs
TB ycHusi u KTDOHHDBIX BATCJIbHDBIX B

1. ®wusuka. 9 xi.: yuel. s oOmeodpasosar. yupexaenuit. / A.B. Iléppiukun, E.M. I'ytaHrk M.:

Hpoda, 2020.

2. Owuswmka. 8 xi.: yuel. st oomeodpazoBar. yupexaenuit. / A.B. [1€pemmkun, E.M. I'yrHuk M.:
Hpoda, 2020.

3. @wuzswmka. 7 ki.: yuel. ms obmeoopazosart. yupexaenuid. / A.B. [I€pemmkun, E.M. I'ytHIK M.
Hpoda, 2020.

4. ®wusuka. 9 knacc: noypouHnsie miansl o yueOHuky A.B. [1€peimkuna, E.M. I'yTHUK / aBT.-cOCT.
H.JL.ITenareituenko. — Bonrorpaza: Yuurens, 2020. — 230 c.

5. @wuswmka. 8 Kiacc: moypovnsie mianel o yueonuky A.B. [I€peimkuna, E.M. I'yTHuK / aBT.-cOCT.
H.JL.ITenareituenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. dwuswmka. 7 Kiacc: moypovHsie mianel no yueoHuky A.B. [I€peimkuna, E.M. ['yTHHK / aBT.-COCT.
H.JI.ITenareituenko. — Bonrorpaa: Yuurens, 2018. — 271 c.

7. ®wuzmka: 3agaunuk: 9 — 11 ki1.: Yueb. mocobue myst o6meoOpazoBat. yuaed. 3aBeaeHuil. — M.:
Hpoda, 1996. — 368 c.: . — (3agaunuxu «podnr»).

8. ®wusmka. Tectrl. 7 — 9 knaccwl. Kabapaun O.D., Opios B.A. Yue6H. - meTox nmocobue. — 4-e us .,
crepeotur. — M.: [Ipoda, 2000. — 96 c.: un.

9. dusuyeckuii SKCIIEPUMEHT B cpeaHeil mkone: Mexanuka. MonekynspHas ¢pu3uka.
DnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpocsernienue, 1989. — 255 c.: nn. — (b-xa
yaurens Pu3uKn).

Humepnem-pecypcor:

1.bubnuoreka — Bce 1o npeamery «dusnkay. — Pexxum goctyna: http://www.proshkolu.ru
2.BueoonsiThl Ha ypokax. — Pexxum mocrtyna: http://fizika-class.narod.ru

3.EnuHasi koutekimsi HUGPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4. lHTepecHble MaTepualibl K ypokam (M3HKH IO TeMaM; TECThl M0 TeMaM; HariisiIHbIe MOCOOUS K
ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. llnppossie 0OpazoBarenbHbIe pecypchl. — Pexxum nocryma: http://www.openclass.ru

6. DneKTpoHHBIE Y4eOHUKH 1o (usnke. — Pexxum nocrymna: http://www.fizika.ru

Hugopmayuonno-xommynukamuenvle cpeocmea:

1.Ot1kpoiTas ¢pusuka 1.1 (CD).

2.KuBas ¢usuka. YuebHo-meToauueckuii komriekT (CD).

3.01 myra g0 nazepa 2.0 (CD).

4.bonbimas sunukinonenus Kupuina u Medoaus (Bce mpeametsi) (CD).
5.ButpyansHbie naboparopHbie padoTsl 1o pusuke (CD).
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http://class-fizika.narod.ru/
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http://www.fizika.ru/

