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1. IlosicHUTEILHAS 3aIHCKA

1.1. Mecto y4yeOHOro npeamera B y4eOHOM IIaHe, KOJIMYECTBO Y4eOHBIX YacoB, HA
KOTOpble paccyuTaHa padoyasi mporpaMMa B COOTBETCTBHH C Y4YeOHBIM ILIAHOM,
KAJeHJAPHbIM Yy4eOHbIM rpa)MKoM, 00OCHOBaHHE YBeJIHYEHHUS] KOJIUYECTBA Yy4eOHBIX
4yacoB (IIp¥ He00X0AMMOCTH).

B yueOHOM 1m1aHe, 3a cueT YacoB O0OS3aTEJILHOM 4YacTH, HAa OCBOEHUE Y4YEOHOIO
npeamera «@u3nka» Ha ypoBHE cpernHero oOmiero oOpasoBanus otBoautcst 102 gaca B 10
KJlacce U3 pacdera 3 4aca B HEZEIO.

1.2. Tlnanupyemble pe3yJabTaTbl OCBOEHHMSI H3Y4YeHHUs] Y4YeOHOro ImpeaMera B
COOTBETCTBHHM € NMPHUMEPHHIMH OCHOBHBIMH 00pa3oBaTeIbHBIMH NMPOrpaMMaMH 00IIero
o0pa3oBaHusi u 00pa3oBaTeJbHBIMH NporpaMMaMu o0pa3oBaTe/bHOl opranu3anuu. B
pe3yabTaTe Wu3y4YyeHHs Y4yeOHOro mpeaMera «®u3HMKa» Ha YpOBHE CpeIHEro ooOIIero
o0pa3oBaHuM:

Yuamuiics Ha 6a30BOM ypPOBHE HAYYUTCH:

—  coOmojarh mpaBuiia O€30MaCHOCTH U OXpaHbl TpyAa NMpU paboTe ¢ ydyeOHBIM U
1abopaTopHBIM 000PYIOBAaHUEM;

—  TOHUMAaTh CMBICI OCHOBHBIX (PU3MUYECKMX TEPMHMHOB: (PU3HUYECKOE TEJlo,
¢bu3nyeckoe siBiieHUE, (U3NUYECKas BEIMUMHA, €IUHHUIIBI U3MEPEHMS,;

—  pacmo3HaBaTh IPOOJEMBI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIM (PU3UUECKUX
METO/IOB; aHAJIU3UPOBATh OTJEJbHBIC 3Talbl MPOBEACHUSA MCCIECIOBAHUN U UHTEPIPETUPOBATH
pe3ybTaThl HAOIIOAEHUHN U OIBITOB;

—  CTaBUTh ONBITHl IO MCCIECJOBAHUIO (U3UUECKUX SBJICHUH WIM (PU3ndecKux
CBOMCTB Ten ©0€3 UCHONB30BaHUS MPSIMbIX M3MEPEHMH; MNpu 3TOM  (POpMyIHpoBaTh
npobiemy/3agayy y4eOHOro SKCHEpUMEHTa; COOMpaTh YCTAHOBKY W3 IPEATIOKEHHOTO
000pyZI0BaHUs; IPOBOJUTH OMBIT U (OPMYJINPOBATH BBIBOJBI.

[Ipumeuanue. Ilpu npoBeneHun ucciaenoBaHus (U3MUECKUX SBICHUN M3MEpHUTEIbHBIC
IpUOOpBl UCHOJB3YIOTCS JIMLIb KaK JaTYMKU H3MEpeHUs (U3NYECKUX BEJIUYMH. 3aIllucH
MOKa3aHUH NPSIMBIX U3MEPEHH B 3TOM cilydae He TpeOyeTcs.

—  IOHUMATh POJIb SKCIIEPUMEHTA B OJIYYEHUH HayYHOU MHPOpMaLH;

—  NPOBOJMTH MpPsIMbIE U3MEPEHUsI (PU3MUECKUX BEIMUUH: BPEMs, pacCTOsIHUE, Macca
Tena, o0beM, Cuila, TemIeparypa, aTMoc(epHoOe JaBjieHHE, BIaKHOCTh BO3[yXa, HAINPsDKEHUE,
cujla TOKa, paAvalMoOHHBIH (GOH (C HCIOJIb30BaHMEM JI03UMETpa); MPH 3TOM BBIOUpPATh



ONTUMAJIBHBIN CIIOCOO U3MEPEHMSI U UCII0JIB30BAThH MTPOCTEHIIINE METOAbI OLIEHKU NOTPEIHOCTEN
U3MEPEHUN.

—  TpOBOAMWTH  HCCICNOBAaHME  3aBUCHUMOCTEH  (U3UYECKUX  BEIUYMH  C
UCTIOJIb30BAHMUEM TPSIMBIX M3MEPEHUH: MPH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3ysabTaThl MOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUAE TaONULl U TpauKoOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM MCCIIEIOBAHMS;

- IPOBOJAUTH KOCBEHHbIE W3MEPEHUs (U3NYECKUX BEIMYMH: MPU BBIIOJIHEHUU
M3MEpPEHUH CcOOMpaTh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAYs IMPEIUIOKEHHON WHCTPYKIIUH,
BBIYUCIIATh 3HAYCHHUE BEJIMYMHBI U aHAIIM3UPOBATH MTOJIYYEHHBIE PE3yIbTaThl C y4€TOM 3aJaHHOMN
TOYHOCTH U3MEPEHU;

- AQHAJIM3UPOBATh CHUTYAllMU IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTb B
HUX TMpPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUM WIM 3aKOHOMEPHOCTEM W INPUMEHSTh
MMEIOLIUECS 3HAHUS JJIs1 UX OOBSICHEHMUS;

—  IOHMMAaTh NPUHIUNBI JEHCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIIOBHUS UX 0€30I1aCHOT0 UCIIOJIB30BaHUS B IOBCETHEBHOM KU3HU;

—  HUCIOJIb30BaTh TpPU  BBINOJHEHUU Y4YEOHBIX 3aJad  HAyYHO-TOMYJISIPHYIO
auTepatypy O (GU3NYECKUX SBJICHUSX, CIpaBOYHblE MaTepHaibl, pecypcbl HTepHer.
JI€MOHCTPUPOBATh Ha MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOM
KapTUHBl MHUpa, B pa3BUTUM COBPEMEHHOW TEXHMKM M TEXHOJOTHMH, B MPAKTUYECKON
eATEIILHOCTH JTIOAEH;

Yyammiics Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYUTHCS:

- OCO3HaBaTh IICHHOCTh HAy4YHBIX HCCIIEOBAaHUM, pOjb (DU3UKU B PpaCIIMPEHUU
Mpe/ICTaBICHU 00 OKpYXKarolleM MHUpE U €€ BKJIaJ B YIIy4llIEeHUE KaueCTBA KU3HU;

—  HUCIOJIb30BaTh IMpHEMbl TOCTPOeHUs (U3MYECKUX MoJenel, TIOoucka u
(GOpMYITUPOBKU J10KA3aTENbCTB BBIABUHYTBHIX THIIOTE3 U TEOPETUYECKUX BBIBOJIOB HAa OCHOBE
SMIIUPUYECKU YCTAHOBJICHHBIX (PAKTOB,;

- CpaBHHMBaThb TOYHOCTb H3MEPEHUS (UIUYECKUX BEIUYHH [0 BEJIMYHHE UX
OTHOCHUTEJIbHOM MOTPEIIHOCTH MPU MPOBEACHUU MPSIMbIX U3MEPEHU;

- CaMOCTOSITEJILHO MPOBOIUTH KOCBEHHBIE U3MEPEHUSI U UCCIeI0BaHUS (PU3NYECKUX
BEJIMYMH C MCIOJIb30BAaHUEM PA3JIMYHBIX CIIOCOO0B M3MepeHus (PU3MUecKUX BEIUMYNH, BHIOUPATDH
CpeICTBa M3MEpPEHHUs] C y4eTOM HEOOXOAMMON TOYHOCTU HM3MEpEeHUi, 0OOCHOBBIBATH BBHIOOD
crocoba M3MepeHus, aJeKBATHOTO MOCTABJICHHOHN 3ajade, MPOBOAUTH OIEHKY JTOCTOBEPHOCTHU
MOJIy4YE€HHBIX Pe3yJbTaTOB;

— BOCIIPUHUMATh HH(POPMAIHMIO (PU3UIECKOTO COJEpKaHUs B HAYYHO-TOMYISIPHOMN
JTUTEpaType M CpelICTBaX MaccoBOM HWHGOpMAIUU, KPUTUYECKH OIEHUBATh MOJIYYCHHYIO
nH(OpPMaLIHIO, aHATU3UPYS €€ COAepKaHKe U JaHHbIE 00 UCTOYHUKE HH(OPMAIINK;

- co37aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS O (PU3UUECKHUX
SBJICHUAX HAa OCHOBE HECKOJBbKUX HCTOYHHUKOB HWH(MOpPMAIMH, COMPOBOXKAATH BBICTYIICHUE
Mpe3eHTaINel, yYUThIBast 0COOEHHOCTU ayJUTOPUHN CBEPCTHUKOB.



Mexann4yeckue siBJIeHUS
Yyammiics HAYy4YUTCs:

- pacro3HaBaTh MEXaHUYECKUE SIBJICHHS U OOBSCHITH HAa OCHOBE HMEIOIIUXCS
3HAaHUM OCHOBHBIE CBOWCTBA WM YCJIOBUS IPOTEKAHUsS OTUX SBICHHI: PAaBHOMEPHOE H
HEpPAaBHOMEPHOE JBI)XCHHE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHEUHOE IBUXKEHUE,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBUKECHHUS, CBOOOHOE MaJICHUE TEJ, PABHOMEPHOE JBUKEHUE
M0 OKPY)KHOCTH, MHEPIHs, B3aUMOJCHCTBUE TEJ, PEaKTHBHOE ABM)XEHHUE, Tepeadya JTaBJICHUS
TBEPABIMU TEJIaMH, )KUJIKOCTSIMH U razaMu, aTMoc(hepHOe JaBlieHUE, TUIABAHHUE TEJl, PABHOBECHE
TBEPABIX TeJl, HIMCIOIINX 3aKPEIICHHYIO OCh BpAICHUS, KOJIeOaTeIbHOE IBI)KCHHUE, PE30HAHC,
BOJIHOBOE JIBKEHUE (3BYK);

— OTIMCBHIBATh W3YYCHHBIE CBOWCTBA TEJI M MEXAHUYECKUE SBJICHUS, HCIIOJb3YS
(u3UYeCKUe BEJIMUUHBI: IMyTh, IEPEMEIEHNE, CKOPOCTh, YCKOPEHHE, MTEPHO]T OOpallleH s, Macca
TeJa, TJIOTHOCTh BEIIECTBa, cuia (Cuia TSHKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUs), JABJICHHE,
HMITYJIbC Tejla, KUHETHYeCKash SHEpPrus, IMOTEHIMajdbHas OJHEpPrus, MeXaHudyeckas paborta,
MexaHudeckas MoiHocTh, KIIJI mpu coBepiieHnn pabOTHI C HCMHOJb30BAaHUEM IPOCTOTO
MEXaHU3Ma, CUjia TPEHUsI, aMIUIUTY/1a, TIEPUOJT M 9acTOTa KOJIeOaHU, IJTMHA BOJIHBI U CKOPOCTh
€€ paclIpoCTpaHCHHS; TPHU OIMCAHWU TPABWUIBLHO TPAKTOBATh (PU3WYECKUM  CMBICH
WCTIOJIb3YeMBIX BEIIMYWH, WX OO0O3HAYEHUS W EIUHUIIBI W3MEpPEHUs, HaXOJUTh (POPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PM3UYECKYIO BEJIMYUHY C JPYTHMMHU BEIWYWHAMH, BHIYUCISITH 3HAYECHUE
(hbM3UYECKON BETUINHBI,

- AQHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SIBICHUS M IPOLIECCHI, UCIOJIb3Ys
(u3nyecKkue 3aKOHBI: 3aKOH COXPAHEHMsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIIUII
CYIIEPITO3UITNY CHIT (HaXOXKIeHWEe paBHOAeUcTBYoIIeH cbl), I, IT u 111 3akonsr HetoToHA, 3ak0H
COXpaHEHUs HMMITyJibca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumesna; Mpu 3TOM pas3iMvaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;

- pa3nuyaTh  OCHOBHbIE  MPHU3HAKU  H3YYEHHBIX  (U3MYECKUX  MOJeNeH:
MaTepuaibHas TOUKa, MHEPLHUAJIbHAsA CUCTEMA OTCUETA;

- pelath 3aJaud, UCIOoJNb3ysd (U3NYECKUE 3aKOHBI (3aKOH COXpaHEHHsI SHEPTUuw,
3aKOH BCEMHUPHOTO TATOTEHUs, NpuHIUN cyneprno3uuuu cui, I, IT u III 3akonsr HetoToHa, 3ak0oH
COXpaHEHHUs WuMIylbca, 3akoH ['yka, 3akoH [Ilackans, 3akoH Apxumena) u  GOpPMYIbI,
CBsI3bIBANOIIME (PU3NYECKHE BEIUYHHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, MIOTHOCTb
BEILIECTBA, CHUJIA, JIaBJIICHHE, UMITYJIbC TEJd, KHHETUYECKas 3HEprus, MOTEHUUaJIbHas >HEprus,
MexaHuuyeckas paboTa, MexaHnuuyeckas MmoinHocTh, KIIJ[ mpoctoro mMexaHusma, cujia TpPEHHS
CKOJIbKEHUS, KOAPPUIIUEHT TPEHUsl, aMIUIUTYy/1a, IEPUOJ] M 4aCTOTa KOJeOaHUM, JUIMHA BOJHBI U
CKOPOCTh €€ paclpoCTpaHEHHs): Ha OCHOBE aHallM3a YCJIOBHs 3aJaud 3alKChIBaTh KpPaTKOE
yCIIOBUE, BBIACNATh (U3NYECKUE BEIUYMHBI, 3aKOHBI M (DOPMYIBI, HEOOXOIUMBIE Ui €€
pelIeHus, TPOBOJIUTh PacyeThl U OLIEHWBATh PEATbHOCTh MOJTYYEHHOTO 3HAUYCHUS (PU3MUECKOM
BEJINYMHBI.

Yyamuiics mMoJy4uT BO3MOKHOCTh HAYYUTHCH:

— UCIIOJIb30BaTh 3HAHUS O MEXAHMYECKHUX SIBJICHUSAX B MOBCEIHEBHOW KWU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOPAIEHUH C IPHUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMHU, NS
COXpaHEHUs 370POBbs U COOTIOACHUS HOPM SKOJIOTHYECKOTO MOBEJCHHS B OKPYXKAIOIICH Cpeie;
MPUBOJIUTh TIPUMEPHI MPAKTUYECKOTO HCIMOJIB30BaHUS (U3MUYECKUX 3HAHUM O MEXaHUYECKHX
SBJIICHUAX M (U3NYECKUX 3aKOHAX; MPUMEPHI UCIOIB30BaHUS BO30OHOBISIEMBIX HCTOYHUKOB
SHEPTUH; FKOJIOTUUECKUX MOCIEACTBUN UCCIEA0BAHNUSI KOCMUYECKOTO MTPOCTPAHCTB;



—  pa3nuyaTh rPaHUIBl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh BCEOOTHIA
XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHS MEXaHWYECKOH HHEPruu, 3aKOH
COXPAaHEHHUsl HMIIYJbCA, 3aKOH BCEMHUPHOIO TATOTEHUS)) U OTPaHUUEHHOCTb HCIOJIb30BaHUs
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

—  HaxOJWTbH aJCKBATHYIO MPEUIOKEHHOW 3a1aue (GU3MYECKYI0 MOJIENb, pa3penarb
npobieMy Kak Ha OCHOBE UMEIOIIMXCA 3HAHUH 10 MeEXaHHKE C HCIOJIb30BaHUEM
MaTeMaTHYECKOI0 anmnapara, Tak 1 Ipu MOMOILH METOJIOB OLICHKHU.

TenoBble  siBJICHUS
Yyaumuiica Hay4YuTcs:

—  pacro3HaBaTh TEIUJIOBBIE SIBJIEHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOICTBa WJIM YCJIOBHS NMPOTEKaHUs 3TUX sABJIeHUN: nuddysus, usmeHeHre odbema
T€J1 NpU HarpeBaHuM (OXJaXJEHuHu), Oojblllasg CXKUMAEMOCTh Tra3oB, Majas CXKHMAaeMOCTh
KHUJKOCTEH W TBEpABIX TeJ; TEIJIOBOE pPAaBHOBECHE, MCIApEHHE, KOHJIEHCAllMs, IUIaBJICHUE,
KpUCTAJIIM3alUs, KUIEHUE, BIAXHOCTh BO3/yXa, pa3JM4Hble CIOCOObI TeIIoNnepeiauu
(TenIonpoBOIHOCTh, KOHBEKLMS, U3Iy4Y€HUE), arperaTHble COCTOSHUS BEILECTBA, MOIJIOIIEHUE
SHEPruM MpH UCHAPEHUU >KUJIKOCTH M BBIACIEHHE €€ MpU KOHJEHCAIMH Tapa, 3aBUCUMOCTH
TEeMIIepaTypbl KUMIEHUS OT JaBJICHNUS;

—  ONHUCHIBaTh MH3YYECHHBIE CBOWCTBA TE€JI M TEIUIOBBIE SIBJICHHUSA, HCIOJb3YS
¢u3nyecKkue BETUYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPrus, TeMIleparypa, yaeiabHas
TEIJIOEMKOCTh BELIECTBA, y/AeIbHas TEIUIOTa IUIaBJIEHUs, ylelibHas TeIyoTa napooopazoBaHus,
ylenbHas TemjaoTa CropaHusl TOIUIMBA, KO3(P(UIMEHT NOJE3HOro JAEHCTBHS TEILUIOBOIO
JBUTATENIs; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UUYECKUH CMBICI MCIIOJIb3yEMBbIX BEIUYMH,
ux o0O0O03HAueHWs M EIUHUIBI HM3MEPEHMs, HAXOAUThb (POPMYINbI, CBS3BIBAIOLINE AHHYIO
(GU3NYECKYIO BEIMUMHY C IJPYTUMU BEJIMYMHAMU, BBIYUCIIATH 3HaAUCHHE (PU3NYECKOI BETHMUUHBI;

—  aHaJIM3UpPOBATh CBOMCTBA TeJ, TEIUIOBBIC SBJICHHUA M IPOLECCHI, HCIOJb3Ys
OCHOBHBIC IIOJIOKEHUS aTOMHO-MOJIEKYJISIDHOTO YYE€HHs O CTPOCHHU BEIECTBA M 3aKOH
COXPAHEHHUs DHEPTUU;

—  pa3nuyaTb OCHOBHBIE INPHU3HAKM H3YYCHHBIX (PU3MUYECKMX MOJENEeH CTpoeHUs
ra3oB, JKUJKOCTEH U TBEPABIX TEI;

—  NPUBOJUTH NPUMEPbl NPAKTUYECKOTO MCIIOJIb30BaHUs (PU3MUYECKMX 3HAHUH O
TEIIOBBIX SBJICHUSAX;

—  pelarh 3ala4yM, UCNOJb3ys 3aKOH COXPAaHEHMs SHEPIMH B TEIUIOBBIX IIpoLEccax U
¢dopmynbl, cBA3bIBarOLIME (U3MYECKHE BEIWYMHBI (KOJMYECTBO TEIUIOTHI, TeMIleparypa,
ylenbHas TEIUIOEMKOCTb BEIECTBA, YACHbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpazoBaHusl, yJeiabHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3()(UIMEHT MOJIe3HOro AeHCTBUS
TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHalu3a YCIIOBUS 3a/aud 3allUChIBaTh KPAaTKOE YCIOBHE,
BBIICNATh (PU3MUYECKHE BEJIMYMHBI, 3aKOHBI U (HOPMyJbl, HEOOXOAUMBIE JUIS €€ peLIeHHUS,
MIPOBOJIUTH PacUeThl U OLIEHUBATh PEAJIbHOCTh MOJYYEHHOT0 3HaYeHUs (PU3NYIECKON BETMUNHBI.

Yyamuiics mMoJy4YuT BO3MOKHOCTh HAYYUTHCH:
—  HCIOJIb30BaThb 3HAHMUS O TEIUIOBBIX SBIEHUSAX B I[OBCEAHEBHOW JKHU3HHU JIA
oOecrieyeHns 6€30MAaCHOCTH MPU OOPALIIEHUHN C TPUOOpAMH U TEXHUUECKUMH YCTPONUCTBAMH, IS
COXpaHEHHUS 3/10POBbS U COOIOACHUSI HOPM IKOJIOTMUECKOTO MOBEICHUS B OKpYKaloIIel cpee;



MPUBOANUTH IPUMEPHI KOJIOTUYECKHUX TOCIEACTBUN pabOThI IBUTATENCH BHYTPEHHETO CTOPAHHUS,
TEIJIOBBIX U TMAPOIIEKTPOCTAHLINN;

—  pasnuyaTh rPaHUIBl IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIHIA
XapakTep (yHIaMEHTAIBHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpPAHEHMS SHEPIHU B TEIUIOBBIX
IpoLeccax) ¥ OrpaHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

- HAXOJMTh a/IEKBaTHYIO MPEIOKEHHOHN 3ajjaue (U3NYECKYI0 MOJIENb, pa3periarh
npoOseMy Kak Ha OCHOBE HMMEIOIIUXCS 3HAHWH O TEIJIOBBIX SIBJICHHAX C HCIOJIb30BAHUEM
MaTE€MaTUYECKOr0 anmnapara, Tak v Ipy MOMOIIU METOI0B OLEHKH.

JJIeKTprYecKre 1 MATHUTHBIE SIBJICHUS
Yyauuiics HAy4YuTCsA:

—  pacro3HaBaTh 3JIEKTPOMArHUTHBIE SBJIEHUS U OOBACHATH HA OCHOBE MMEIOIINXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS IPOTEKAHWS JTHX SBICHHUW: DJEKTpU3ALMSA Tell,
B3aUMO/ICHICTBUE 3aps/IOB, JJEKTPUUECKUNH TOK M €ro JeicTBUS (TEIIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMO/JICHICTBUE MAarHUTOB, IEKTPOMArHUTHAs MHAYKIUS, AEHCTBME MAarHUTHOTO
IoJsl Ha TIPOBOJAHMK C TOKOM M Ha JBIKYUIYIOCS 3apsyKCHHYIO 4YacTHUIly, JEHCTBHE
JNEKTPUYECKOTO IOJISI HAa 3apsDKEHHYIO YacCTHUIlY, HJIEKTPOMATHUTHBIE BOJIHBI, MPSAMOJUHEHHOE
pacpoCTpaHEHHE CBETA, OTPAXKEHHUE U NPEJIOMIIEHUE CBETA, TUCIIEPCHUS CBETA;

- COCTaBJATh CXEMBbl JJNEKTPUYECKUX LEeNned ¢ IMOCIEeIOBAaTEIbHBIM U
napajuleIbHbIM COEIMHEHUEM JJIEMEHTOB, pa3iuyasi YCIOBHbIe OO0O3HA4YeHMsI AIIEMEHTOB
ANIEKTPUYECKUX Ieneil (MCTOYHUK TOKa, KIII0Y, PE3UCTOp, PEocTar, JIaMIIOuKa, aMIIEpMETp,
BOJITMETD);

—  HCIOJIb30BaTh ONTHYECKUE CXEMbI ISl MOCTPOEHUS H300pak€HUHl B IJIOCKOM
3epKaJie ¥ coOMparolel JINH3E;

- OIIMCHIBATh U3YYEHHBIE CBOWMCTBA TEJI U MIEKTPOMATHUTHBIC SIBJICHUS, UCIIONb3Ys
¢u3nyeckue BEIMUYUHBI: JJIEKTPUUECKUI 3aps], CHia TOKa, 3JIEKTPUYECKOE HampsKeHue,
JIEKTPUUYECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBIIEHHUE BELIECTBA, PabOTa IEKTPUUECKOIO
[I0JI, MOIIHOCTb TOKa, (POKyCHOE pacCTOsSHHUE U ONTUYECKas CHUJla JIMH3bI, CKOPOCTh
IEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M 4YacTOTa CBETA; IIPU ONMCAHUM BEPHO TPAKTOBATH
¢u3n4eckuil CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUs M €IUHMIBI H3MEepeHMUs,;
HaXoJUTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEJIMUUHY C JPYTUMH BEIMYUHAMM;

- AQHAJIM3UPOBATh CBOMCTBA Te€J, DJJICKTPOMAarHUTHBIE SIBJICHHS W IPOLECCHI,
UCHOJb3ys (PU3UYECKUE 3aKOHBI: 3aKOH COXPAaHEHMsI 3JIEKTPUUECKOro 3apsija, 3akoH Oma Juis
ydacTKka Lenu, 3akoH J/[xoyinsa-JIeHna, 3akoH NpsSAMOJIMHEHHOIO PAacIpOCTPAHEHUsI CBETA, 3aKOH
OTpa)KE€HHsI CBETA, 3aKOH MPEJIOMIICHUS CBETA; IIPU 3TOM Pa3jindyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

- IPUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (U3UUYECKUX 3HAHUH O
JJIEKTPOMArHUTHBIX SIBJICHUSAX;

—  pemiath 3a7a4yM, UCHOJb3Yys (U3NUYECKUEe 3aKOHBI (3akoH OMa Ui ydacTKa LemH,
3akoH Jlxoyns-JIeHna, 3aKkOH HPSAMOJIMHEMHOIO pPacIpOCTPaHEHUS CBETa, 3aKOH OTPAKCHUS
CBETa, 3aKOH NPEJIOMJICHHs cBeTa) U (OPMYIbl, CBA3BIBAIOLINE (DU3NUYECKHE BEIMUYUHBI (CUIIa
TOKa, JJIEKTPUUYECKOE HAIPSHKEHUE, IEKTPUUECKOE CONPOTUBIICHUE, YAEIBHOE COIPOTUBIICHUE
BEIIEeCTBa, pad0Ta IEKTPUUYECKOTO TOJIsL, MOITHOCTh TOKA, (POKYCHOE pacCTOSTHHE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (HOpPMYIbI
pacyera 3JIEKTPUYECKOr0 CONPOTUBIIEHUS IIPHU NOCIEA0BATENIBHOM U IAPAJUIEIIBHOM COEIUHEHUN
IIPOBOJIHUKOB): Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/laud 3alMChIBaTh KPaTKOE YCJIOBHE, BBIIEIATH



(du3nyuecKue BENMYUHBL, 3aKOHBI U (OPMYJIBI, HEOOXOAMMBIE ISl €€ pPEeUICHHs, MPOBOIWTH
pacyeTsl U OIICHUBATH PEATBHOCTH MOJTYYCHHOTO 3HAUCHUS (PU3HUECKON BETUIMHEI.
Yuyamuiics noJy4uT BO3MOKHOCTh HAYYUThCH:

- KCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSX B IMOBCEIHEBHOM JKU3HU
I oOecriedeHus 0€301MacCHOCTH TIPH 0OPAIIeHNUN C IPUOOPaAMU M TEXHHYECKUMU YCTPOMCTBAMH,
JUISI COXpAHEHUS 3[I0POBbsI M COOJIFOJICHUS] HOPM HKOJIOTMYECKOTO TOBEACHHUS B OKpYKaromen
cpele; MPUBOIUTH IPUMEPDI BIUSHUSA AIEKTPOMArHUTHBIX U3TYYCHUI Ha )KUBBIC OPTaHU3MBI,

—  pa3nIMyarh rpaHUIlbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IIOHUMATh BCEOOITUI
XapakTep (QyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpPaHCHHS OJJIEKTPUYECKOTO 3apsna) W
OTPAaHWYEHHOCTh HCIIOJB30BAHMS YACTHBIX 3aKOHOB (3akoH OMa g y4yacTKa IEMU, 3aKOH
Jlxoynsi-JIeHa u ap.); e UCIMOJIB30BATh MPUEMbI TOCTPOCHUS (PU3HUYECKUX MOJIECH, TTONCKa U
(hOpMYITUPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX THUIIOTE3 W TEOPETUYECKUX BBHIBOJIOB HAa OCHOBE
SMITUPUYECKU YCTAaHOBJIEHHBIX (DAKTOB;

— HaxOJIUTh aJICKBATHYIO MPEIJIOKEHHOW 3amaye (PU3MYecKyro MOJieib, pa3periaTh
nmpobsieMy Kak Ha OCHOBE HWMEIOIIMXCSA 3HAHUM 00 DJIEKTPOMArHUTHBIX SIBJICHHUSX C
WCIIOJIb30BAHUEM MATeMaTHYECKOTO amnmapara, Tak ¥ Py MOMOIIA METOJIOB OIEHKH.

KBaHTOBBIC SIBJICHUSA
Yyamuiicss Hay4YuTCs:

—  pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHSATH Ha OCHOBE MMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOMCTBA WJIM YCIIOBHS MPOTEKAHUS 3TUX SIBIICHUM: €CTECTBEHHAs] M MCKYCCTBEHHAS
PaMo0aKTUBHOCTh, O-, - M Yy-HU3Iy4eHHs, BOSHUKHOBEHHE JMHEHYATOro CHEKTpa H3IyYCHHUS
aToma;

- OTHCHIBATh U3yYEHHbIE KBAaHTOBbBIC SIBICHUS, HCIOIb3YsI GU3NUECKUE BEITHUUMHBI:
MaccoBO€ YHCIIO, 3apsAI0BOE YHUCIO, MEPUOJ Moypacnana, dHeprus (GOTOHOB; MPU OMHCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX OOO3HAUYEHUS U
€IMHULIBI U3MEPEHUS; HaXOIUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYUHY C
JIPYTMMU BeTMYMHAMU, BBIUUCIATH 3HaUeHUE (PU3NYECKON BEIMYUHBL;

- aQHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, HCHOJB3YS (U3MUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPAHEHMsI DHEPrUHU, 3aKOH COXPAHEHHMs SJIEKTPUYECKOrO 3apsijia, 3aKOH
COXpaHEHUsI MacCOBOTO YMCJIA, 3aKOHOMEPHOCTH M3JIyYE€HHS U IOTJIOIIEHHUS CBETa aTOMOM, IIpU
3TOM pa3iInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPAKECHUE;

- pasnuyaTh OCHOBHbIE ITPU3HAKY [UIAHETAPHON MOJENN aTOMa, HyKJIIOHHON MOJeNn
aTOMHOTO S/pa;

- NPUBOAUTH MPUMEPHI IPOSBICHUS B MPUPOJE U MPAKTUYECKOTO HUCIOIb30BAHMS
PaaOaKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKIUH, CIEKTPAIbHOTO aHAJIN3a.

Yyammuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:

— UCIOJIb30BaTh TOJNYYCHHbIE 3HAHUS B MOBCEIHEBHOMN JKU3HH MPH OOpaIeHUH C
npudoOpaMu ¥ TEXHUYECKHUMH YCTPOMCTBAMH (CUETYMK MOHU3HUPYIOUIUX YAaCTHUIl, TO3UMETD), VIS
COXpPaHEHUS 3JI0POBBS M COOMIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEICHUS B OKpYKaIoLIeH cpee;

- COOTHOCHTH PHEPTHIO CBSI3U ATOMHBIX si7iep C 1e(heKTOM MacChl;

— OPUBOAUTH TMPUMEPHl BIUSHUS PAJAUOAKTUBHBIX M3JIYUEHUW Ha  KUBBIE
OpraHU3MBbI;

— MOHMMATh MPUHIMNO JCHCTBUA JO3UMETpa M  pa3jauyarb yCIOBUS €ro
WCIIOJIb30BAHUS;



—  TIOHUMAThb OJKOJIOTHYECKHE TMPOOJIEMBl, BO3HMKAIOUIUE TMPH HCHOJIH30BAHUU
ATOMHBIX 3JIEKTPOCTAHIMI, M IYTH DPELIEHUS 3TUX MpOoOJIeM, NEPCHEKTUBBI HCIOJIb30BaHUS
YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.

DJIeMeHTBI ACTPOHOMUH
Yyaumuiics HAy4YHTCA:

—  yka3piBaTh Ha3BaHus IulaHeT COJHEYHOM CHCTEMBI; pa3jnyaTb OCHOBHbIE
MPU3HAKW CYTOYHOIO BpallleHUs 3Be3AHOr0 Heba, aBwkeHust Jlynol, CoJlHIA U IUIAHET
OTHOCHUTEIILHO 3BE3]1;

—  IIOHUMATbh Pa3INYMs MEX]y TeIMOLEHTPUYECKON U T'€OLIEHTPUYECKON cUCTEMaMu
MUpa;

Yuammiicst HOJIy4UT BO3MOKHOCTh HAYYHTHCS:

—  yKa3piBaThb OOIIME CBOMCTBA M OTJIMYMUS IUIAHET 3€MHOW TpYyNIbl U IUIAHET-
ruranToB; Maibix Ten CoJHEeYHON cHucTeMbl M OOJBIIMX IUIAHET; IOJb30BaThCA KapTo
3BE3HOr0 Heba Mnpu HaOIIOACHUSX 3BE3AHOTO HEOa;

—  pa3iuuaTh OCHOBHBIE XapaKTepUCTHKU 3Be3l (pa3Mmep, LBET, TeMIlepaTypa)
COOTHOCHUTh LIBET 3BE€3[bl C €€ TeMIlepaTypoil; pa3nuyaTh THIOTE3bl O MPOUCXOXKICHUH
ConHEeYHOU CHCTEMBL.

1.3. ®opMbl, MEPUOAUIHOCTH M TOPSIIOK TEKYIIEr0 KOHTPOJS yCHEeBAeMOCTH H
NMPOMEKYTOUYHOM ATTeCTAINU 00YUAIOIIHXCS

OnennBanne oOyJaromuxcs mnpom3Bogutcs coriacHo «[lomoxkenuto o (opmax,
MEPUONIHOCTH U TOPSIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOHW aTTECTAIHH
oOyyaromuxcs», «I[10J0XKEHUI0 0 TIOPS/IKEe BHICTABJICHUS TEKYIIUX, YETBEPTHBIX, MOJYrOI0OBHIX,
TOJIOBBIX M HWTOTOBBIX OTMETOK». B KadecTBe MUArHOCTUKU pPE3yJIbTATUBHOCTH PabOTHI IO
porpaMMe MOKET UCTIOIh30BaThCS:

[Tpomexxyrounast (popMupyromas) aTTeCTaIus:

— caMocTosTeabHbIe padoThl (10 10 MunyT);

— naboparopHo-nipakTuueckue padotsl (oT 20 10 40 MUHYT);

(dbponTaNbHBIC ONBITHI (10 10 MuUHYT);

JMAarHOCTHYECKOE TeCTHPOBaHUE (OCTATOUHbIE 3HAHUS IO TEME, YCBOEHUE TEKYILEro
y4eOHOT0 MaTepuaa, CONyTCTBYIOIIEe NOBTOPEHUE) — 5 ... 15 MUHYT.
— HroroBas (KoHCTaTHpYIOLIasi) aTTECTaLMSL:

KOHTPOJIbHBIE pabOThI (45 MUHYT);
— yCTHBIE U KOMOMHHPOBaHHbBIE 3a4€THI (10 45 MUHYT).

2. Copep:xkanue yueOHOro npeaMera

Pasnen |. 3akoHbl ABMIKeHUs U B3auMoeiicTBus Tea (394acoB)

MarepuanbHas Touka. Cucrema otcuera. [lepemerienune. CKOpoCTb MPSIMOIUHEHHOTO
paBHOMEpHOTO JBMKeHHs. IlpsMonuHeliHoe paBHOYCKOpEHHOE JIBH)KEHHE. MrHOBEeHHas
CKOpOCTh. YCKOpPEHUE, NepeMelleHHeE.

I'padviku 3aBUCHMOCTH KMHEMATUYECKUX BEIWYMH OT BPEMEHH MPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBM)KEHUH.

OTHOCHUTENBHOCTh MEXaHMUECKOTO JIBUKEHUs. [ eolieHTpruuecKas 1 reJInoleHTpuIecKas
cucTteMbl Mupa. MlHepuuanbpHas cucreMa OTcueTa.



IlepBeiii, BTOpoii U Tperuil 3akoHbl HptoToHa. CBOOOMHOE maneHue. HeBecoMoCTb.
3aKoH BceMUpPHOTO TsAroreHus. MckyccrBennble cnyTHUKU 3emud. MiMiynbe. 3aKOH COXpaHeHus
uMITyJbca. PeakTuBHOE IBUKEHHE.

JleMoHCTpamu.

OTtHocurenbHOCTD JBMKEHMS. PaBHOyckopeHHOEe nBuxkeHre. CBOOOIHOE MaJieHue TE B
TpyOoke HproToHa. HampaBieHune CKOpPOCTH TpU PABHOMEPHOM JBIKCHHH IO OKPY>KHOCTH.
Bropoii 3akon Herotona. Tperuii 3akon Herorona. HeBecoMocTh. 3akOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

JlabopaTopHbie pabOTHI.

1.  HccnenoBaHue paBHOYCKOPEHHOIO JBUKEHUSI O0€3 HaualbHOW CKOPOCTH.

2.  H3mepenHue ycKOpeHUs: CBOOOIHOTO A ICHUS.

Paznen |1. Mexanudeckue koJiedanusi 4 BOJHbI. 3BYK (15 yacos)

Konebarensnoe nemwxenue. Konebanus rpyza Ha npyxkuHe. CBoOOJHbIE KOJeOaHUS.
KonebarenbHas cucreMa. MasTHUK. AMIIITUTY/a, IEPUOJI, YacToTa Kojiebanuil. (I"'apmoHnyeckue
KoJIeOaHus).

[IpeBpaienue sHepruu Mpu KoyeOaTeNTbHOM JIBUKEHUH. 3aTyxawollue KojaeOaHus.
Breinyxxnennsie konebanus. Pesonanc.

Pacnipoctpanenue konebanuii B ynpyrux cpefax. [IpogonsHbie U MonepeYHbIe BOTHBIL.
Jiinaa BonHbl. CBSI3b UIMHBI BOJIHBI CO CKOPOCTBIO €€ pPAclpOCTpaHEHHs M TEepUuoIoM
(gactoToit).

3ByKOBBIE BOJTHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOp M IPOMKOCTB 3BYyKa. DX0. 3BYKOBOI
pe30HaHC.

Jlemoncmpayuu.

Mexanudeckue kojiebanusi. MexaHH4eCKue BOJHBI. 3BYKOBBIC KOJICOaHUS. Y CIIOBHSI
pacrnpocTpaHeHus 3ByKa.

Jlabopamopuas paboma.

3.  HccrnenoBanue 3aBUCUMOCTM IE€pHOJIa M YacTOThl CBOOOJHBIX KoJeOaHMiA
HUTSHOTO MasiTHUKA OT JIJIMHBI HUTH.

Paznen I11. DaexkrpomaruutHoe moJe (23uaca)

OIHOPOAHOE W HEOTHOPOJHOE MarHUTHOE moJie. HampaBieHue TOKa W HaIlpaBJICHHE
JIMHUHN €ro MarHUTHOTO 1oJst. [IpaBmiio OypaBumKa.

OO6HapyxeHrue MarHuTHOTO mojisi. IIpaBuiio jeBoi pyku. MHIAYKIMS MarHUTHOTO IOJIS.
MaruutHbpii  motok. Omnbitel  Papajmes. DiekTpomMarHuTHas HWHAyKOWsA. HamparieHue
UHIYKIIHOHHOTO ToKa. [TpaBuiio Jlena. SIBieHre caMOUHIyKIIH.

ITepemennbiii TOk. ['eHepartop mnepeMeHHOro Toka. I[IpeoOpa3oBaHWs SHEPTUU B
anekTporeneparopax. Tpanchopmarop. [Tepenayua 3meKTpuIecKoi SHEPTUHU HA PACCTOSHHUE.

DJIeKTPOMAarHUTHOE TIOJIe. DJIEKTPOMAarHUTHBIC BOJHBL CKOPOCTh PacHpOCTPaHEHUS
AIIEKTPOMATHUTHBIX BOJIH. BIHsIHUE SIEKTPOMArHUTHBIX M3JYUYEHHUI Ha )KUBbIE OPraHU3MBI.

Konnencatop. Konebarenpubiii koHTYp. [TosydeHne 37IeKTPOMArHUTHBIX KOJICOAHHIA.
[TpUHIKITE PATHOCBSA3H U TEJICBHICHUS.

DrekTpoMarHuTHas Tpupoaa ceeta. IIpesomiienne cBeta. Ilokasarenb MpPETOMIICHUS.
Jlucniepcust cBeta. THIBI ONTHYECKUX CHEKTPOB. ITOTIIONIEHHe U UCIyCKaHHE CBETa aTOMaMH.
ITpoucxoKICHHE THHEHYATHIX CIIEKTPOB.

Jlemoncmpayuu.



VYCTpoiicTBO ~ KOHZEHCATOpa.  DHEprusi  3apsHKCHHOTO  KOHJEHCATopa.
DnekTpoMarHuTHbIE KojieOaHus. CBOWCTBA AIIEKTPOMArHUTHBIX BOJH. Jlucmepcus cBera.
[Tomy4yenue 6e10ro cBETa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomul.

4.  HW3ydeHue sBIEHUS IEKTPOMArHUTHON MH]TYKIIUH.

o. HabuntoieHue CruiomHoro 1 JMHEHYaToro CreKTpoB UCITyCKaHMSL.

Paznes IV. CTtpoeHue aToma u aTOMHOT O s1/Ipa.

Hcnonb3oBaHue YHepruu aToMHBIX siiep (19 yacos)

PannoakTHBHOCTH Kak CBUAETEIHCTBO CJIOKHOTO CTPOCHHS aTOMOB.

Anbda-, Oerta-, ramma - usnmydenus. OnbiTel Pesepdopma. Snepnas Moxens
atoma. PamMoakTuBHBIE TMpeBpamieHus atoMHbIX saep. CoxpaHeHHe 3apsoBOTO U
MacCOBOT'O YHWCEJ MPH SACPHBIX peakiusx. MeTopl HaOIIOACHUS U PETUCTPAIIUN YACTHUI]
B sIIEpHOM (U3HKE.

[IpoToHHO-HENWTpPOHHAsT Monenb sAnpa. Dusmyecknid CMbICT 3apAIOBOrO M
MaccoBoro unceln. M3otonsl. [IpaBuna cMemeHusi. JHeprust CBSA3U YacTHIL B SIIPE.

Henenue sinep ypana. llennas peakuuda. fnepHast sHepreTuka. IKOJOTUYECKUE
po06IeMBbI Pa0OTHI ATOMHBIX AIEKTPOCTAHITHIH.

Hozumetpus. [lepuon nosypacnanga. 3aKkOH paguoaKTUBHOTO pacmanaa. BinsHue
PaIMOaKTUBHBIX M3JIYUCHHI Ha KUBBIC OpraHU3Mbl. TepmosiaepHas peakius. Mictounuku
sHepruu CoJiHIIa U 3BE3/I.

Jlemoncmpayuu.

Mogenb onsita Pesepdopaa. Habmronenue TpekoB B kamepe BuuibcoHa.
YCTpoHCTBO HACUCTBHE CUETUUKA HOHU3UPYIOIINX YaCTHII.

Jlabopamopusie pabomul.

6. V3Mmepenue paanoakTHBHOTO (oHA.

7. N3ydeHne TpekoB 3apsyKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusm.

8.  HzydeHnue neneHus siapa atoMa ypana no ¢potorpaduu TpeKoB.

Paznen V. Ctpoenne u 3Bonionusi Beesiennoii (4uaca)

CocraB, cTpoeHue U npoucxoxaeHne CoaTHEeYHOW cucTeMbl. bosbInme riaHeTh
u Manble Tena ConHeuHoit cucteMsl. CTpoeHue, nu3nydeHue u 3Botoius CoaHIa 1 3Be3/1.
Crtpoenue u 3Bostonus BeeneHHo.

Paznen V1. O6001eHue u mopropenue (2 yaca)

[ToBTOpEHME M 3aKkperieHue MaTepraa 3a 9 kiacc.



TemaTn4eckoe IJIAHUPOBAHHUE

Ne HaumeHoBaHue pa3zaeiioB KosnyecTBo yacos
n/m | Mporpammel Bcero KonTpousbnsbie | JlabopaTopHble
padoThI padoThI
1 3aKoHBI JABWKECHHUS W B3ammojewcTBus | 39 . 3 3
Tell
2 MexaHnueckue KoJIeOaHHs u|l5q 1 1
BOJIHBL. 3BYK
3 DIEKTPOMArHUTHOE TI0JIe 23u. 1 2
4 CtpoeHne aToMa M aTOMHOTO Sipa. 19 4. 1 3
5 Ctpoenue u 3BoroIus Beenennoit 4y,
6 O060011eHIEe U TOBTOPECHHE 24, 2
HToro 102 u. 8 9




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

1. ®uzuka. 9 knacc. Yuebnuk (aBropsl M. M. IlepbimikuH,

E. M. I'ytauk, A. W. UBanos, M. A. Ilerpoga).

2. ®uzuka. Pabouas tetpanp. 9 knacc (aBropsl E. M. ['yTHuK,

. T'. Bnacosa).

3. ®usuka. 9 kinacc. Metoauueckoe nocobue (aBropst O. A. UepHukosa,
C. H. I'nanenkoBa, B. B. KynpsiBiies).

4. ®uzuka. 9 knacc. Jlugakruueckue marepuansl (aBTopbl A. E. Mapos,

E. A. Mapon).

5. ®usuka. 9 xknacc. COopHUK BompocoB U 3aaa4 (aBTopsl A. E. MapoH,

E. A. Mapoms, C. B. Ilo3oiickuii).

6. Dnexkrponnas popma yueOHUKA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

https://m.edsoo.ru/ff09f72a
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