Pabouas nporpamma no yueoHomy npeamery «Du3ukay.
7-9 kaace.

PabGouass mporpamma ydeOHoro mnpenmera «®usmka» 7-9 KIACCOB COOTBETCTBYET dDenepajbHOMY
rocy/lapCTBEHHOMY 0Opa3oBaTelbHOMY CTaHAApTy OCHOBHOro oOmiero oOpazoBanus (IIpukas
MunucrepcTBa obOpazoBanus U Hayku Poccuiickoit @enepaunn (MunobOpuayku Poccum) ot 17
nexadpst 2010 r. Ne1897 "O6 yrBepxkaeHUU GeaepabHOrO rocyaapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOTO 00IIeT0 00pa3oBaHus") ¢ U3BMEHEHUSIMU U JIOTIOJTHEHUSIMHU.

[Iporpamma pa3paboTana Ha OCHOBE:

- aBropckoii mporpammbel A.B. Tlepeimkmaa, H.B. ®unonoBuya, E.M. D'yramka (COopHHK
nporpamm ®Pusuka. 7-9 knaccel: padboure nporpammsl / coct. E.H. Tuxonos. - 5-e¢ u3z., nepepao. -
M.: Ipoda, 2015)

- OCHOBHOU 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs

MAOY «llIxona Ne 30 um. JI. JI. AHTOHOBOIY;

- yue6Horo mana MAOY «Illkomna Ne 30 um. JI. JI. AHTOHOBOII».

Pabouass mporpamma oOecriedeHa ydYeOHWKAMHU, YYEOHBIMH TIOCOOHMSIMH, BKIIOUYCHHBIMA B
GbenepanbHbll TepeueHb YYEOHMKOB, PEKOMEHJOBAaHHbIX MHUHOOpHAyKM K HCIOJIb30BAHUIO B
o0pa3oBaTeILHOM IPoIIecce B 00IIC00pa30BaTEIbHBIX YIPEHKICHUSIX
-  ®usuka. 7 xi.: yaeOHuk/ A. B. [I€ppimkus. - 5-¢ u3z., crepeotu. - M.: [Ipoda, 2016.-
224c.: un.
-  O®wusuka. 8 ki1.: yueOHuk/ A. B. I1éppimkuH. - 4-e usn., crepeorut. - M.: Jlpoda, 2016.238
c., [2] c.: ..
- O®wusuka. 9 xi.: yueOnuk/ A. B. I1éppikun, E.M.I'yTHUK. - 4-€ u31., cTepeoTun. - M.:
Hpoda, 2017.- 319 c., [1] C.: m1..
Cpok peanuzaiuu nporpammsl - 3 roga. CornacHo yuebHomy miany «MAOY CIII Ne 102»
Ha u3ydyeHue npeamera «Pusuka» B 7-9 kjaccax OTBOJIUTCS:

Kiacc KonmuecTBO 9acoB B roj KonmuecTBO 9acoB B HEJIETIO
7 70 2
8 70 2
9 105 3

Hroro 245

[IpomexyTouHas aTTecTanus MNPOBOAUTCS B cooTBeTcTBUM C [lojoxkenuem o dopmax,
MEPUOIMIHOCTH, TOPSAKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOW aTTeCTAIlUH
o0yJaronmxcs.

Pabouas mporpamma yueOHOro mpenmera «®Dusmka» 7-9 kiacc oOecnevnBaeT JTOCTHKCHUE
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus MAOY «lllkona Ne 30 um. JI. JI. AHTOHOBOI1Y.



IlnanupyemMblie pe3yibTaThbl OCBOCHUS Y4eOHOro npeamera «Puznka

JIMYHOCTHBIE Pe3yJIbTATHI:
* chopMHUPOBAHHOCTH MMO3HABATEIFHBIX HHTEPECOB HA OCHOBE PA3BUTHSI HHTEIICKTYaJIbHBIX H TBOPUYECKUX
CIOCOOHOCTEH yJaIIuXcs;

* yOEXJICHHOCTh B BO3MOKHOCTH ITO3HAHWS MPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS
JOCTHKCHUN HAyKW W TEXHOJIOTHUH I NAITBHEUIIETO0 Pa3BUTHS YEIIOBEYECKOro OOIIECTBA, YBAKCHHUE K
TBOpIIAM HAYKU M TEXHUKH, OTHOIICHUE K (PH3HKE KaK 3JIEMEHTY O0IIEUeIOBEUECKON KYIbTYPBI;

* CaMOCTOSITEIILHOCTh B IPUOOPETCHUN HOBBIX 3HAHUH U MPAKTHUYECKUX YMCHHU;

* TOTOBHOCTh K BBIOOPY JKH3HEHHOTO IyTHU B COOTBETCTBUU C COOCTBCHHBIMH WHTEpECaAaMHU U
BO3MOXHOCTSIMHU;

* MOTHBAIHMsS OOpPa30BATENBHOW JAEATENLHOCTH MIKOJIBHUKOB Ha OCHOBE JMYHOCTHOOPHEHTHPOBAHHOTO
MOJIX0/1a;

* (opMHpOBaHKE IIEHHOCTHBIX OTHOIICHUH APYT K JAPYTY, YUUTENI0, aBTOPaM OTKPHITUH U W300peTeHHH,
pe3yJibTaTaM 00y4YCHUSI.

MeTanpeaMeTHbIe pe3yJIbTAThI

* OBJIaJICHHE HABBIKAMH CaMOCTOSTENILHOTO MPHOOpPETEeHHsT HOBBIX 3HAHWW, OpraHW3alMH Y4eOHOM
JeATEIbHOCTH, TIOCTAaHOBKHM LEJNEH, IUIAaHUPOBAaHUS, CAMOKOHTPOJII M OLEHKH pPE3yJbTaTOB CBOEH
JEeATEIbHOCTH, YMEHUSMU NPEIBUIETh BOZMOXKHBIEC PE3YJIbTAaThl CBOUX ACHCTBUM;

¢ IOHUMaHUue pa3m/1q1/11‘/'1 MECKAY UCXOJHBIMU Q)aKTaMI/I U ruriore3damMu ajisi ux O6’bﬂCHCHI/IH, TCOPCTUICCKUMU
MOJIETISIMU M peabHBIMI OOBEKTaMH, OBIIAJICHHE YHUBEPCATBHBIMHU YYEOHBIMU JEHCTBHUSIMHA Ha TIPHIMEpax
TUNOTE3 JUIsi OOBSICHEHUS WM3BECTHBIX (PAKTOB M IKCIIEPUMEHTAIHHOW MPOBEPKH BBIABUTAEMBIX THIIOTES,
pa3pabOTKU TEOPETUUCCKHUX MOJICIICH MPOIIECCOB KT SIBJICHUH;

* GopMupoBaHHE yMEHHWI BOCIPUHHMATbh, MepepadaThiBaTh U MPEABIBIATE MHPOPMAIMIO B CIOBECHOH,
o0pa3HOW, CHMBOIMYECKOH (hopMax, aHATM3UPOBaTh U TiepepadaThiBaTh IMONYYCHHYH) WH(POpPMAIMIO B
COOTBCTCTBUM C IIOCTABJICHHBIMU 3ajladyaMU, BBIACIATH OCHOBHOC COJACPKAHUEC MNPOUYUTAHHOIO TEKCTA,
HaXOOWUTh B HEM OTBCTHI Ha MMOCTABJICHHBIC BOIIPOCHI U U3J1araTthb €ro,

* MPUOOpPETEHHE OIbITa CAMOCTOSTENBHOTO TOWCKA, aHaju3a W 0TOOpa MH(POPMAIMH C HCIIOIH30BAHUEM
Pa3IMYHBIX UICTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUHN JIJISl pEIICHUS TI03HABATEIHHBIX 33124,

* Pa3BUTUC MOHOJIOTUYECKON U I[HaHOFH‘IeCKOﬁ p€un, YMCHHUS BbIpAXaTb CBOW MBICIIU U CHOCO6HOCTI/I
BBICNTYIIINBATh COOECEHNKA, TOHUMATh €r0 TOYKY 3pEHUs, PU3HABATh MPABO JPYroro YejoBeKa Ha HHOE
MHEHUE;

¢ OCBOCHHEC IIPpUCMOB ,Z[eI‘/’ICTBI/II\/'I B HECTAHAAPTHBIX CHUTyallUAX, OBJIAJCHUC IBPUCTHYCCKHMU METOAAMHU
peteHus npobieM;

* (opmmpoBanne yMmeHWH paboTaTh B TpPyNIE C BBHIMOJIHEHWEM Ppa3lIUYHBIX COIHUANBHBIX DOJIEH,
MPENICTaBIISITh U OTCTANBATh CBOM B3TJISABI M YOKICHUS, BECTH JUCKYCCHIO.

IIpenMeTHBIE pe3yabTaThI

Y4eHnk HAY4YNTCS:

* coOmomaTe mpaBuiia OE30MacHOCTH M OXpaHbl TpyAa MpH paboTe ¢ y4eOHBIM M J1IA0OPATOPHBIM
00opyIoBaHUEM;

¢* IJIOHUMAaTh CMBICII OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX TEPMUHOB! @HSHH@CKOG TEII0, (1)I/I3I/I‘IGCKOC SBJICHUC,
(hm3nyeckas BEIMYMHA, SIUHUIIBI U3MEPEHUS;

® pacCrio3HaBaTb Hp06HeMI)I, KOTOPBIEC MOXXHO PCHINTH IIPU ITOMOIIN q)HSI/I‘{eCKI/IX MCTOZIOB, aHAJIU3UPOBATH
OTACIIBbHBIC 3TAIIbI ITPOBCICHUA I/ICCHeZIOBaHI/Iﬁ 1 UHTCPHPETUPOBATE PE3YJIIbTATHI Ha6JHOZIeHI/II71 " OIIBITOB;

* CTaBUTh ONBITBI IO HCCICAOBAaHUIO (PHU3MYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Ten 0Oe3
WCTIONB30BaHUA MPSIMBIX HW3MEPEHHH; TMpH SToM (GOPMYIHpOBaTh Mpobiemy/3agady y4deOHOro
JKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEMIOKEHHOTO OOOpYIOBAHMS;, WPOBOIUTH OMNBIT H
(hopMyITUPOBAThH BHIBOIHI;

* IOHUMATH POJIb SKCIIEPUMEHTA B IMOJYICHUU HAYYHOU HH(pOpMAannu;

* MIPOBOJUTH MpsSMbIe U3MepeHHs (U3NYECKUX BEIMUYHMH: BPEMs, PACCTOSHHE, Macca Tena, 00beM, CHIIa,
Temreparypa, aTMocepHoe JaBlicHHE, BIAKHOCTh BO3/lyXa, HANPsDKEHHE, CHla TOKa, PaJallioHHbIN (HoH
(c ucronbp30BaHUEM JTO3MMETPA); MPH 3TOM BBHIOMPATh ONTHUMAJBHBIA CIIOCO0 M3MEPEHUs! M MCIOJIb30BaTh
MPOCTEUIIINE METO/IbI OLICHKU MOTPEIIHOCTEN N3MEPEHUIA.

* MPOBOAMTDH WCCIICOBAHNE 3aBUCUMOCTEH (PM3UYECKUX BEMYHH C MCIIONH30BAHNEM MPSMBIX U3MEPEHHUH:



MIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTaThl MOMYyYEHHON 3aBHCHMOCTH (PH3HUECKUX
BEJIMYMH B BHJIE TAOJUII U rpaMKOB, JAeTaTh BBIBOJIBI TI0 PE3yJIbTaTaM HCCIICAOBAHMUS;

* MPOBOJIUTH KOCBEHHBIC H3MepeHHs (M3MUECKUX BENWYHMH: TPU BBHIIOJIHEHUH H3MEpEeHUil coOupath
HKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHOH WHCTPYKINH, BEIYUCIIATH 3HAYCHHE BEIUYUHBI U
aHAIN3UPOBATH MOJTYYCHHBIC PE3YNIBTATHI C YIETOM 3aJaHHON TOYHOCTH H3MEPECHUI;

* aHAINM3UPOBATh CHUTYallMd MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HAaBaTh B HHUX MPOSBICHUE
M3y4YEeHHBIX (DU3MUECKUX SBICHWH WM 3aKOHOMEPHOCTEH M NPUMEHSTHh HMMEIONIMECs 3HAHUS IS UX
OOBSCHEHHS; MOHUMATh TPHHIMIIBI JEUCTBUS MAIIWH, IPHOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBUS MX
0€30I1acHOT0 UCTIONIb30BAHUS B TIOBCEJHEBHOM KHU3HMU;

* HCHOJB30BaTh NPH BBIIOJHEHHH Y4YeOHBIX 3a/1ad Hay4YHO-TIOMYJSIPHYIO JUTEpaTtypy O (u3ndeckux
SIBJICHUSIX, CIIPABOYHBIE MaTepHaibl, pecypcsl HTepHeT.

7 kaace

* IOHUMATD CMBICT (PU3MUECKIX TEPMHUHOB: TEJO, BEIIECTBO, MAaTEPHSL;

* POBOANTH HAOIIOJCHNUS (DU3MUECKUX SBIICHHIA,

* U3MEPSITh (PU3NYECKHE BETMYMHBI: PACCTOSHHE, TPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

* BIAJETh CINOCOOAMH BBIMOJHEHUS PAcueTOB INPH ONPEACICHUM LEHBI JIeNIEHUsT MIKAIbl Mpudopa u
MOTPEITHOCTH N3MEPEHUS;

* IOHUMATh POJIb YUEHBIX HAICH CTPaHbI B Pa3BUTHU COBPEMEHHOM (DM3MKU U BIUSHAN HA TEXHHYECKUI U
COLIMAJIBHBIN IIPOIPECC;

* TIOHUMATh U OOBACHITH (Qu3uyeckue sBiIeHUA: AUPQy3us, OoJblIas CKUMAEMOCTh Tra3oB, Majas
C)KUMaeMOCTh JKHJIKOCTEH M TBEPIBIX TEI,

* BJIaJICTh SKCIIEPUMEHTAILHBIMA METOIaMH HUCCIICIOBAHUS TIPH OTIPEIEICHUH Pa3MEPOB MaJIbIX Tell;

* MOHMMATh TNPUYMHBI OpPOYHOBCKOTO [BIDKEHHS, CMAauWMBaHMsS W HECMadyMBaHWs TeJ, pasziuyus B
MOJIEKYJISIPHOM CTPOSHHH TBEPABIX TEJI, )KUKOCTEH U ra3oB;

* monb3oBaThess CU M mepeBOIUTh €AMHHIBI M3MEpPeHUS (U3MYECKUX BEIWYMH B KPaTHBIE W JIOJNBHBIC
€/IMHMUIIBI,

* IOHUMAaTh U OOBACHATH (PU3MUECKHE SBIICHHUS: MEXaHHUECKOE JIBIKCHUE, PABHOMEPHOE 1 HEPABHOMEPHOE
JBIKEHUE, HHEPIIHS, BCEMUPHOE TATOTEHUE;

* U3MEPATH CKOPOCTb, MACCY, CUITY, BEC, CUITy TPEHUS CKOJIbKEHUS, 00BEM, TUNIOTHOCTD TEJIa;

* BJIJIETh JKCIIEPUMEHTAIBHBIMU METOJIAMU MCCIEAOBAHHS TIPU OTPEIEICHUH 3aBUCHMOCTH: MIPOHIEHHOTO
MYTH OT BPEMEHH, YUIMHEHUS NPYXHHBI OT MPHIOKEHHOW CHIIBI, CHIIBI TSDKECTH TeJa OT €r0 MAacChl, CHIIBI
TPEHHS CKOJIBKEHUSI OT CHJIBI PEAKIIMU ONIOPBL; MOHMMAHHE CMBICIIa OCHOBHBIX (PM3MYECKUX 3aKOHOB: 3aKOH
BCEMHPHOTO TATOTEHHUS, 3aKOH [ 'yKa;

* BIIQJIETh CIIOCOOAMHU BBHINIOJHEHHS PAcyeTOB IPH HAXOXKICHHH: CKOPOCTH (CpelHel CKOpOCTH), MyTH,
BPEMEHH, CWIbl TSKECTH, Beca Tela, IUIOTHOCTH Tela, o0beMa, MacChl, CHJIBI YIPYTOCTH,
PaBHOJEHCTBYIOIIEH IBYX CHJI, HAIIPABJIEHHBIX 110 OAHON IIPSIMOW;

* HaxOJWTh CBSI3b MEXIY (DU3NUYECKUMHU BEIMYMHAMHU: CWIIOM TSKECTH M MAaccol Tesa, CKOPOCTH CO
BpPEMEHEM U IIyTeM, IJIOTHOCTH TeJla C ero Maccoil 1 00beMOM, CHIION TSDKECTH U BECOM Tela,

* IEPEeBOJIUTH (PM3NUECKHE BEJTHYMHBI U3 HecucTeMHBIX B CU 11 Hao60poT;

* TIOHMUMATh MPUHIMILI JEHCTBHS JTMHAMOMETpPA, BECOB, BCTPEYAIONIMXCS B IOBCEAHEBHOW >KWU3HU, W
cnoco0oB obecrieueHust 6e30MacCHOCTH P WX UCIIOJIb30BAHNY;

* IOHUMAaTh U OOBSACHATH (pu3HUecKHe SBICHUSA: aTMOC(EPHOE NABJIECHHUE, NABJICHUE >KUAKOCTEH, ra3oB M
TBEPJBIX TeEJ, IUIABAHUE TeJ, BO3IAYXOIIABAHWE, PACIIONOKEHHWE YPOBHS JKHIKOCTH B COOOIIAIONINXCS
cocyJax, CyleCTBOBaHHE BO3AYIIIHON 000JI0YKH 3eMITI0; CIIOCOOBI YMEHBIIECHUS U YBEIIMUCHUS JaBICHHUS;

* U3MEPATH: aTMOc(EpHOE AaBIICHUE, CUITy ApXUME/a;

* BIQJETh OJKCIIEPUMEHTAIGHBIMH METOJIAMH HCCIICAOBAHHS TIPU OINPENCIICHNH 3aBUCUMOCTH: CHIIBI
Apxumesa oT 00beMa BHITECHEHHOU TEJIOM BOJIbI, YCIIOBHH IITABAHUS Tella B KUIAKOCTH OT JACUCTBHS CHIIBI
TSDKECTH U CHJIBI ApXrMena;

* IOHUMATh CMBICT OCHOBHBIX (PHM3MYECKHX 3aKOHOB M TIPUMEHSTH UX Ha MpakTHKe: 3akoH [lackans, 3akoH
Apxumena;

* IOHUMAaTh NPUHLMUIBI JeHCTBUS OapoMeTpa-aHepOuAa, MaHOMETpa, MOPIIHEBOrO KUAKOCTHOIO Hacoca,
THIIPaBIMYECKOro Mpecca U Croco00B odecrieueHus 0e30MacHOCTH P UX UCTIONb30BaHUY;

* BJIAJIETh CIIOCOOAMH BBITTOJHEHHS PACUETOB JUI HAXOXKICHUS: TAaBICHUS, TABICHHS JKUAKOCTH HA JTHO H
CTEHKH COCYZa, CHJIBI ApXHMeJla B COOTBETCTBUH C MOCTABJICHHOH 3a/1aueii HA OCHOBAaHUH HCIIOIb30BAHUS
3aKOHOB (PU3MKH;

* IOHMMATh ¥ OOBACHATH (U3NYECKHE SBICHUS: pABHOBECHE TeJ, IPEBpalleHHEe OJHOTO BHUJAA
MEXaHUYECKON SHEPTUH B APYTrou;



* BIIAJIETh AKCIEPUMEHTAIFHBIMA METOJIaMU WCCIIEOBAHUS MPH OIpPENEICHUH COOTHOIIEHHS CHII U IIIed,
JUTSL pABHOBECHS phluara;

* IOHUMATb CMBICIT OCHOBHOT'O (PM3UUECKOT0 3aKOHA: 3aKOH COXPAHEHUS SHEPIUH;

* [OHWMAaTh NPUWHIUN JEHCTBHUS phIYara, OJIOKa, HAKIOHHON IIIOCKOCTH W CIIOCOOOB OO€CIedeHus
0€e301MacHOCTH TPH X UCTIOIH30BAHUN;

* BJAJETh CINOCOOAMH BBHIMOJHEHHS PACUETOB IJIS HAXOXKICHUS: MEXaHMYECKOH paboThl, MOIIHOCTH,
YCJIOBHSI pABHOBECHS CHJI Ha pbryare, MoMmeHTa cuibl, KI1/], kuHeTn4yeckoil 1 MoTeHUUaNnbHOW SHEPIUU.

8 kuacc

* IOHUMATh U OOBSCHATH (PU3MUYECKHE SIBJICHUS: KOHBEKLHS, U3Iy4YeHHE, TEIUIONPOBOIHOCTh, U3MEHEHHUE
BHYTpPEHHEH OSHEpruy Tejla B pe3yibTaTe TeIUloNepeqauyd Wi paboThl BHEIIHMX CHJI, HCHapeHHe
(koHACHCANW) U TUIaBJICHUE (OTBEPACBAHHUE) BEIICCTBA, OXJIAKICHHUE KUIKOCTH TIPH UCTIAPEHUH, KUTICHUE,
BBINAZICHUE POCHL;

* U3MEPATH: TEMIIEpPaTypy;

* BIQJETHh IKCHEPUMEHTATHFHBIMA METOJAMH WCCIEIOBAHUS: 3aBUCUMOCTH OTHOCHUTEIHFHOW BIAKHOCTH
BO3IyXa OT JaBIIEHUS BOJSHOTO Iapa, CONEPKAIIerocs B BO3IAyXe MPHU JaHHOW TeMIepaType; JaBIICHUS
HACBIIIEHHOTO BOASHOTO Mapa; ONpeeiIeHus YACIbHON TEIII0EMKOCTH BELIECTBA;

* TIOHUMATh IPUHIUIBI JEHCTBUS KOHACHCAIIMOHHOTO ¥ BOJIOCHOTO THTPOMETPOB, IICUXPOMETPA, ABUTATEIS
BHYTPEHHETO CropaHHs, MapoBOi TypOMHBI M CIOCOOOB oOecriedeHrsi O€30MacHOCTH TpH  HX
WCTIOJIb30BaHNH;

¢ IOHUMATh CMBICJI 3aKOHAa COXPAaHCHHUA U MPCBpAalICHNA SHEPIUU B MEXAaHNYCCKUX W TCIJIOBBIX MPOIECCax
Y IPUMEHSTH €T0 Ha TPaKTHKE;

¢ BJIAACTH CHOCO63MI/I BBITIOJTHCHHA PACUCTOB 1A HAXOXIACHUSA: YI[CHLHOﬁ TCIINIOEMKOCTH, KOJIHYCCTBA
TCIIJIOTHI, H606XO[II/IMOI‘O AJI1 Harpe€BaHuA TE€jia WJIN BBIACIIACMOTIO UM IIPU OXJIAKIACHUH, YILCJII)HOI\/'I TCIIJIOThI
CrOpaHHs TOIUIMBA, VACIHHOW TEIUIOTHl IUIABJICHWS, BIAKHOCTH BO3AyXa, VACIHHOW TEIUIOTHI
napooOpa3zoBanus u koHneHcanuu, KI1J[ TermoBoro neurarens;

¢ JIOHMMAaThb H O6’b}ICH$ITI> (1)I/I3I/I‘-ICCKI/IG SIBJICHUA: JJICKTpU3alud TCJI, HArpeBaHuc IIPOBOJHUKOB
QJICKTPUYCCKUM TOKOM, BHCKTpI/I‘IeCKI/Iﬁ TOK B METalllaX, JJICKTPUUYCCKUC SABJICHUA C IMO3ULHUU CTPOCHHUA
aToMa, IEHCTBUS JIEKTPUIECKOTO TOKa,

* U3MEpATh: CHIy DJIEKTPUYECKOTO TOKa, O3JEKTPHUECKOE HAINpsDKEHHE, JJICKTPHYECKHU  3apsij,
ANIEKTPUYECKOE COMPOTUBIICHHE;

* BIIAJIETh SKCIIEPUMEHTAIBHBIMA METOJIaMHU UCCIIEOBAHUS 3aBUCUMOCTH: CHIIBI TOKA Ha Y4acTKe eI OT
ANIEKTPUIECKOTO HATPSHKEHHSI, SJIEKTPUIECKOTO CONPOTHUBIEHUS TPOBOJHUKA OT €ro JUIMHEI, TUTOMIAJIH
IIOMCPEYHOI0 CCUYCHUA U MaTcpualia,

* MOHUMATh CMBICII OCHOBHBIX ()M3MYECKHX 3aKOHOB M NPUMEHATh MX Ha TPAKTUKE: 3aKOH COXPAaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKkoH OMa Jis yJacTKa 1emnu, 3akoH Jxoyns— Jlenna;

* IOHUMATh TPUHIIUT JACHCTBHUS AJIEKTPOCKOIIA, JIEKTPOMETPA, TATbBAHMYECKOTO 3JIEMEHTa, aKKyMYJISITOpa,
peocTara, JaMITbl HaKaJTMBaHUs M CIIOCOOBI 00ecTieueHust 0€30MacHOCTH MPH WX UCTIOJIb30BAHNUY;

* BJIAJIETh CITIOCOOAMH BBITIOJHEHHS PAcUeTOB IS HAXOXKICHUS: CHIIBI TOKA, HANPSKEHUS, COMPOTHBIICHUS
NpU MapajuleIbHOM H  TOCIIEIOBATEIEHOM COEIMHEHUH TPOBOJHHUKOB, YIEIHHOTO COMPOTHBIICHUS
IIPpOBO/IHUKA, pa6OTI)I U MOHOIHOCTU OJICKTPHUYCCKOrO TOKa, KOJHUYECTBA TCIJIOTBI, BBIACIISACMOIO
MIPOBOJHUKOM C TOKOM;

* MIOHUMAaTh U OOBSACHATH (U3MUECKHE SBICHHS: HAMAarHWYEHHOCTb JKelie3a M CTalld, B3aWMOJCHCTBHUE
MarHuToB;

* BJIQJIETh DKCIIEPUMEHTAIBHBIMUA METOIAMH HCCIEAOBAHHS 3aBUCUMOCTH MAarHUTHOTO JIEHCTBHUS KaTYIIKH
OT CHJIBI TOKA B LICTIH;

* MOHUMATh U OOBACHATH (PU3MUECKUE SBJICHHS: MPSAMOJIMHEWHOE PaclpOCTpaHEHUE CBETa, 0Opa3oBaHHE
TEHH U TIOJIyTEHH, OTPAKEHNE U TIPEIIOMIICHHE CBETA;

* BJQJIETh CIOCOOAMH BBIMOJIHEHHS PACUYETOB JUI HAaXOXKACHUS: (POKYCHOrO PacCTOSHHS COOHMparoleil
JINMH3BI, ONTHYECKOMN CHIIBI JIMH3BI,

¢ BJIaACTh 3KCIICPUMCHTAJIbHBIMU METOJaMU HCCIICAOBAHUSA 3aBUCUMOCTHU! I/1306pa)KeHI/I$[ OT PaCIIOJIOXKCHUA
JIAMIIbI HA Pa3WYHbIX PACCTOSIHUSAX OT JIMH3BI, YIJla OTPaKEHHS OT yIJia MajJeHus CBeTa Ha 3epKajlo;

* IOHUMATb CMBIC]I OCHOBHBIX (DM3MYECKHX 3aKOHOB U MPUMEHSTH UX Ha MIPAKTHUKE: 3aKOH OTPAKEHHUS CBETA,
3aKOH TIPENIOMJICHUSI CBETa, 3aKOH TMPSMOJIUHEHHOTO DPACIpOCTpaHEHHUs CBETa; paziudarh (HOKyC JIMH3BI,
MHHUMBIH (QoKyc W (OKYCHOE paccTOSIHWE JIMH3BI, ONTHYECKYIO CHITYy JMH3BI M ONTUYECKYIO OCh JIMH3BI,
COOMPAIOIIYI0 U pAaCCEUBAIOIILYIO JIMH3HI, N300paKeHHs, JaBaeMble COOMPAIOIEH U paccenBaroIIeii TMH30H.
9 kuacc

* IOHNMATb, OTIMCHIBATh U OOBSACHATH (PU3UUECKHE SBJICHUS: MTOCTYNATeIFHOE ABIKEHNE, CMEHA JHS M HOYH
Ha 3emiie, CBOOOJHOE MaJCHUE Tell, HEBECOMOCTD, JABMKCHUE MO OKPYKHOCTH C TOCTOSHHOM 1O MOZYJIIO



CKOPOCTBIO;

* TaBaTh OMPE/CIICHUS/OMUCAHUS (PUINICCKUX MMOHSATHI: OTHOCUTEIHLHOCTh JBIKCHUS, TCOIEHTPUICCKAs U
TeJIMOIICHTPUYECKAsT CUCTEMbI MHPA, PEAKTUBHOE JIBMKCHUE; (DU3MUSCKUX MOJECJICH: MaTepralibHas TOYKa,
cUcTeMa OTcUeTa; (PU3MYECKUX BEIMYHMH: IEpEMEICHNE, CKOPOCTh PABHOMEPHOTO IPSMOIUHEHHOTO
JBUKEHUS, MTHOBEHHasi CKOPOCTh W YCKOPEHHE IPU PABHOYCKOPEHHOM IIPSIMOJMHEHHOM JBW)XKCHHH,
CKOPOCTb M IEHTPOCTPEMHUTEILHOE YCKOPEHHE IIPH PAaBHOMEPHOM MABMKEHHUHM Tejla IO OKPYXKHOCTH,
HMITYJIbC;

* ITOHMUMAaTh CMBICI OCHOBHBIX (PM3HUYECKHX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHPHOTO TATOTCHHUS,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOH COXPAHECHUSI SHEPTUU U YMEHHE PUMEHATh UX Ha MPAKTHKE;

* IPUBOJUTEH MPUMEPHI TEXHUUECKUX YCTPOUCTB M KUBBIX OPraHU3MOB, B OCHOBE IEPEMEIICHUS KOTOPBIX
JIEKUT TPHUHIUN PEAaKTUBHOTO IBW)KCHHSA;, OOBSCHATH YCTPOWCTBO H JEHCTBHE KOCMHYECKHX
PaKETOHOCUTENEM;

* BJIAJICTh CIIOCOOAMU BBIMTOJHEHUS PacyeTOB JUIS HAXOXKIECHUS: MTHOBESHHYIO CKOPOCTh M YCKOPEHHUE TpU
PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUXEHUH, LEHTPOCTPEMUTEIBHOE YCKOPEHUE IPU PABHOMEPHOM
JBUKEHUU IO OKPY>KHOCTH;

* IOHUMATh, OMUCHIBATH U OOBICHATH (U3UYCCKHUE SBICHMS: KOJCOAHUS MAaTEeMaTHUYECKOTO M MPYKHHHOTO
MasiTHUKOB, PE30HAHC (B TOM 4YHCIE 3BYKOBOW), MEXaHWYECKHE BOJIHBI, JJIMHA BOJHBI, OTPaKCHHE 3BYKa,
9XO0;

* J1aBaTh omnpejesieHus] GU3NYSCKUX MOHATHIA: CBOOOJHBIC KOeOaHMs, KojieOaTeIbHas CUCTEMa, MasSTHUK,
3aTyXarole KoJicOaHWs, TapMOHUYECKHEe U BBIHYXJCHHbIC KOJICOaHHMS, 3BYK U YCJIOBHS €ro
pacnpocTpaHeHus; PU3NIECKUX BEIWINH: aMILTUTYA, IEPUO U YacTOTa KoJleOaHni, COOCTBEHHAS 4acTOTa
KOJ1e0aTeIbHOM CHUCTEMBI, BBICOTA, TEMOpP, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (DM3MUECKUX MOJIEIICHU:
MaTEeMaTUYECKUN MasITHUK;

* BJIAJIETh SKCIEPUMEHTAILHBIMA METO/JaMH HCCIIEIOBAHUS 3aBUCHUMOCTH TIEPHUO/a W YaCTOTHI KOJIeOaHUN
MaTeMaTU4YeCKOro MasgTHUKA OT JJIUHBI €r0 HUTH;

* TIOHUMaTh, OMHUCHIBATH U OOBACHATH (PU3UYCCKHE SBICHUS/TPOICCCHI: DJICKTPOMArHUTHAS WHIYKIIU,
CaMOMHAYKIIVSI, TPEJIOMIICHUE CBETa, MUCIEPCHS CBETAa, IOTJIONICHHWE M HCIyCKaHHE CBETa aTOMaMu,
BO3HUKHOBEHUE JIMHEHUYATHIX CIIEKTPOB UCIYCKAaHUS U MOTJIOICHHUS;

* JlaBaTh ONpPEACICHUS/ONMUCaHNs (BU3NUCCKUX MMOHSATHNA: MarHUTHOE I0JIe, TUHUM MAarHUTHOW WHIYKIIMH,
OJHOPOJHOE M HEOJHOPOJAHOE MAarHUTHOE IMOJIe, MarHUTHBIA IOTOK, MEPEMEHHBIM 3JEKTPUUECKUN TOK,
ANIEKTPOMATHUTHOE TIOJIE, DIIEKTPOMATHHUTHBIE BOJHBI, JJEKTPOMATHUTHBIE KOJEOaHUs, pPaIuOCBA3b,
BUJIUMBIA CBET; (PU3NYECKUX BEIMYMH: MArHUTHAS WHIYKIWS, WHAYKTUBHOCTH, MEPUOJ, YacTOTa H
aMIUTATY/Ia 3JICKTPOMArHUTHBIX KOJIeOaHUH, MOKa3aTeNIn PEIOMIICHHS CBETa;

* (dopMynmupoBaTh, MOHMMATh CMBICI M TPUMEHSTh 3aKOH MPEIIOMIICHUS CBeTa W TpaBwio JleHma,
KBaHTOBBIX NocTynaroB bopa;

* OIpeAeNnaTh HAa3HAYCHUSA, YCTPOMCTBA W  TPHUHIIMN  JCUCTBUS  TEXHUYECKUX  YCTPOUCTB:
AJNIEKTPOMEXaHUUECKUH WHAYKIIMOHHBIA TEHEpaTop MEPEMEHHOI0 TOKa, TpaHCopMaTop, KojaeOaTebHbIMH
KOHTYD, JETEKTOP, CIIEKTPOCKOTL, CIIEKTporpad;

* [OHMMAaTh, ONKCHIBATH U OOBSACHATh (HU3UUECKHE SBJIICHUA: PAIMOAKTUBHOCTh, HOHH3UPYIOIINAE
M3ITY9ICHMS;

* NaBaTh OTpeEACNCHUs/OMucanusi (U3NYECKUX TOHATHI: PaJUOAKTHBHOCTH, aib(a-, OeTa- W ramma-
YacTHIbl, (U3MYECKUX MOJENEH: MOJAETN CTPOCHHUS aroMmoB, mnpemnoxeHHble J[. Tomconom u D.
PezepdhopaoM; NpoTOHHO-HEHTPOHHAS MOJENIb aTOMHOIO sijpa, MOJEIb Ipoliecca JACJCHHUS sapa aroma
ypaHa; (U3NYECKHX BEIUYMH: TOTJIOIIEHHAS 032 W3ITy4YeHHs, KO3(PPHUIMEHT Ka4eCTBa, SKBHBAJICHTHAS
J103a, IEpUOJ MOIypacnaia;

* OIIEHWBATH MIEPUO]I TTOJTypaCIIaia HaXOAIINXCS B BO3MyX€E MPOAYKTOB paciaaa ra3a pajoHa;

* IPHUBOIUTH TMPUMEPHI M OOBSICHATH YCTPOHCTBO W TPHUHITUI JACHCTBUS TEXHHUYECCKUX YCTPOUCTB U
yCTaHOBOK: cueTuuk ['eiirepa, kamepa BunbcoHa, my3sIpbKOBasi KaMepa, AIepHBIA peakTop Ha MEIJICHHBIX
HEUTPOHAX;

* (opmymupoBaTh, MOHWMAaTh CMBICI W TPUMEHSATH: 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, 3aKOH
COXpaHEHUs 3apsiaa, 3aKOH paJuOAKTUBHOTO paclaja, MPaBUIO0 CMEILICHNUS;

* MOHUMATh CYTh JKCHEPUMEHTAJIbHBIX METOJOB HCCICAOBAHMS YAaCTHI]; YKa3blBaTb COCTaB U CTPOCHHUE
CoJIHEYHOM CHCTEMBI;

* MPUMEHATH (PU3UICCKHE 3aKOHBI JI OOBICHEHUS MBIKEHUS T1aHeT COTHEYHOU CHCTEMEI,

* IOHUMATh, YTO CYIIECTBEHHBIMU MapaMeTpaMu, OTIUYAIOITUMU 3BE3/Ibl OT MJIAHET, SBISIOTCS UX MAcChl U
HMCTOYHHUKY 3HEPTUU (TSPMOSICPHBIC PEAKIIMK B HEIpaxX 3BE3/ U PaJUOAKTUBHEIC B HE/IpaX IIIAHET).



Obyyarouuiics MOJTYYHT BO3MOKHOCTh HAYYHThCH:

* 0CO3HAaBaTh IICHHOCTh HAyYHBIX HCCIICAOBAHUM, POJIb (U3MKH B PACIIMPEHUU TPEICTABICHHH 00
OKpY’KarollleM MUpPE U €€ BKJIaJ B yIyYIlIeHHE KauecTBa )KU3HU;

* JICIIONB30BAaTh INPHEMBI MOCTPOCHHS (HU3WYECKUX MOJeNel, Mmoucka M (HOpMyTHPOBKH TOKA3aTEIHCTB
BBIJIBUHYTHIX TUIIOTE3 U TEOPETHIECKUX BBHIBOJOB HA OCHOBE SMIIMPUIECKH YCTAHOBIICHHBIX ()AKTOB;

* CPaBHUBATh TOYHOCTh M3MEPEHUS (PU3MUYECKUX BEIUYMH MO BEIMYMHE WX OTHOCHTEIBHOW MOTPEIIHOCTH
[P TTPOBECHUH MIPSMBIX H3MEPEHHH;

* CaMOCTOSATENIFHO TIPOBOJHWTH KOCBCHHBIC HM3MEPEHHS U HCCICAOBAHUS (DU3MYECKUX BEIHYHH C
WCTIONBb30BaHUEM Pa3IMYHBIX CIIOCOOOB M3MEPEHUS (PU3MUECKIX BETUYNH,

BEIOMpATh CpelCTBA HM3MEPEHHUs] C y4eTOM HEO0OXOAWMOW TOYHOCTH HM3MEpPEHHH, O0OOCHOBBIBATH BBIOOD
criocoba U3MepeHusl, aAeKBaTHOTO ITOCTABICHHOH 3a/1a4e, IPOBOIUTEH OLIEHKY JOCTOBEPHOCTH ITOyYEHHBIX
pe3yAbTATOB;

* BOCIIPUHUMATH HHPOPMAaHIO (HU3NUECKOTO COJICPKaHUsI B HAYYHO-TIOMYJISIPHOM JIUTepaType U CPeaCcTBax
MaccoBOi MH(OPMAINN, KPUTHUECKH OICHUBATH TTOJIYYECHHYIO MH(OPMAIINIO, aHATN3UPYS €€ ColepKaHHe
Y JaHHBIE 00 UCTOYHHKE HWH(OPMAITUH;

¢ CO31aBaTb CO6CTBCHHI)IC NMUCbMCHHBIE M YCTHBIC COO6H1€HI/I$I (6] (1)I/I3I/I‘-I€CKI/IX SABJICHUSAX Ha OCHOBE
HECKOJIbKUX HCTOYHHKOB HWH(OpMALMH, CONPOBOXKIATh BHICTYIUICHHE MpPE3CHTAIMEeH, YYUTHIBas
0COOCHHOCTH ayAWTOPUHU CBEPCTHUKOB; * WCIIONH30BATh 3HAHMS O SBICHUSIX B MOBCEJHEBHOM JKU3HH IS
oOecrieyeHus: 0€30MacCHOCTH TIpU OOpalleHuH ¢ NpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHUS 3I0POBbsI U COOJIOACHUSI HOPM SKOJIOTHUECKOTO TIOBEICHHSI B OKPYIKAIOIIIEeH cpee;

* IPUBOAUTH MPUMEPHI MPAKTHYECKOTO HMCHONB30BaHUA (M3MUYECKUX 3HAHUHM O SBICHUSAX M (PU3MUECKUX
3aKOHaXx; MpUMEPHI MCIIOJIb30BaHUSA BO300HOBIISIEMBIX MCTOYHHUKOB OHEPTHHU; SKOJOTHUCCKUX HOCJIC[ICTBI/Iﬁ
HCCIIEIOBAHNSI KOCMUYECKOTO IPOCTPAHCTB;

* pa3nuuaTh TPAHMIBl TPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, ITIOHMMArh BCEOOIIMI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHsS MEXaHWYECKOH SHEpPTUH, 3aKOH COXPAaHEHUS HMITYJIbCa,
3aKOH BCEMUPHOTO TATOTCHUS, 3aKOH COXPAaHCHUS DIICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs SHEPTUU B
TEIIOBBIX MPOIECCaX) M OTPaHHMYEHHOCTh HMCIONB30BAHMS YAaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena,
3akoH OMa Juis ydacTka men, 3akoH /pxoyns-Jlenna u ap.);

* HaXOJ/IUTh aJICKBATHYIO TPeJIOKEHHOH 3a/1aue (PU3NIECKYI0 MOJIENb, pa3pemarb NpodjaeMy Kak Ha OCHOBE
HUMCIOIIUXCA 3HAHUM C UCMOIb30BAaHUEM MaTEMAaTHUYECKOTO arrapara, TaKk 1 Ipu oMoy METOA0B OLICHKHU;

* HCIOJIb30BaTh IIOJYYCHHbIE 3HAHWS B TIOBCEJHEBHOM JKM3HM IpHU OOpalleHWH ¢ mpudopamu |
TEXHHYECKUMHU YCTPOHCTBAMH (CUSTYMK MOHM3UPYIOUIMX YACTHUI], JO3UMETP), Ul COXPAHEHHS 370POBbS U
COOJIIOZICHUSI HOPM DKOJIOTMYECKOrO IMOBEJCHUS B OKPYXKAIOIIeH Cpee; ® COOTHOCHTH SHEPrui0 CBSI3M
aTOMHBIX 5i/1ep C Ie(hEeKTOM MacCHhl;

* IPUBOINTH NPUMEPHI BIUSHHS PaJIMOAKTHBHBIX U3ITyYeHHUH Ha )KUBBIE OPTaHU3MBI;

¢ IOHUMATh MMPUHIUIL ,Z[eﬁCTBPIS[ J03UMETPpA M pa3indaTh yCJIOBHA €ro NUCII0JIb30BaHMA,

¢ IIOHUMATh 3KOJIOTHYECCKHUE HpOGHeMI)I, BO3HUKAIONIUEC IPU HUCIIOJIB30BAHUU aTOMHBIX SHGKTpOCTaHHHﬁ, u
MYTH PEICHHs 3TUX NpOoOJIeM, NMEePCIIEKTHBBI MCIIOIb30BaHUS YIPABISEMOTO TEPMOSJICPHOTO CHUHTE3a; ®
YKa3bIBaThb O6IIII/IC CBOMCTBA 1 OTJINYHS TUIAHET 3€MHOU TPpYyNIbl ¥ IJIAHET-TUT'aHTOB; MaJIbIX TCJI CoHeyHon
CHUCTEMBI Y OOJIBIINX IJIAHET,

* [I0JIb30BATHCS KAPTOH 3Be31HOrO HeOa npu HaOII0IEHHUAX 3BE3IHOTO Heba;

* pa3nMyaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be3] (pa3Mep, LIBET, TEMIIEPAaTypa) COOTHOCHUTD LIBET 3BE3/bI C €€
TEMIIEpaTypoil;

* pa3nuuaTh THIOTE3bl 0 MpoucxoxaeHHH COMHEYHOH cUCTeMBl. OOBACHATH cyTh 3ddexra X. Homuepa;
($hopMyJIMPOBaTh M 00BACHATH CYTh 3aKoHa O. Xab0ia



Conep:kanue yueOHOro npeamera «Puznka
7 waace

Beeoenue (4 4.)

®u3uka — Hayka o mpupoje. Pu3ndeckne spreHus. Ousmueckne cBoiicTBa Ten. Habmionenne n onucanme
¢usnueckux sBieHuid. dusnveckne BenuuuHBL. V3MepeHUs (DU3NYECKUX BENIWYMH: JJHHBI, BPEMEHH,
temneparypel. ®@usnveckue npubopsl. MexayHapogHas cUcTeMa €AMHHUI. TOYHOCTh M TOTPEIIHOCTb
u3Mepenuil. ®u3nkKa U TEXHUKA.

OPOHTAJIbHA S IABOPATOPHAA PABOTA

1. Onpenenenue LeHBI IeIEHAS U3MEPUTEIHHOTO MIPHOOPA.

1. IHepsonauanwvnsie céedenusn o cmpoenuu eewjecmea Cmpoenue eeujecmea. (6 4.)

OmbIThl, MOKa3bIBAIOIIME ATOMHOE CTPOEHHE BELIECTBA. 1emIoBOe [BI)KEHHE AaTOMOB M MOJEKYIL
BpoynoBckoe aBmwxenue. Auddysus B razax, ®KHIKOCTIX W TBEPIBIX Tenax. B3ammopelcTBHe 4YacTHIL
BeleCcTBAa. ArperaTHbIE COCTOSHHS BemlecTBa. MOAENM CTPOEHHWs TBEPIABIX Teld, >KHIKOCTEH M Ta30B.
OObsicHeHHEe CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIEKYJIAPHO-KMHETHUECKUX
HPEACTABICHUMN.

OPOHTAJIbHA S IABOPATOPHAA PABOTA

2. Omnpeznenenne pa3MepoB MaJlbIX TEJl.

1.B3aumoneiictBus Te. (21 4.)

Mexanudeckoe nBwkeHue. Tpaektopus. Ilyte. PaBHOMepHOe u HepaBHOMepHOE NBHKeHHE. CKOpPOCTH.
I'paduxu 3aBUCHMOCTH IYTH M MOZIYNS CKOPOCTH OT BpeMeHH nBWxeHus. Muepuums. MuepTHOCTH Tem.
B3anmopeiictBue ten. Macca tena. M3mepenue maccol Tena. [InotHocts BemecTBa. Cuna. Cuma TSHKECTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsa3p Mexay CHIION TSHKECTH M Maccoit Tena. Cuiia TSHDKECTH Ha
apyrux 1iaHerax. JuHamomerp. CroskeHue JBYX CHJI, HalpaBiICHHBIX IO OJHOM HIpPSIMO.
PaBHOpelicTByromas nByx cwi. Cuna Tpenus. Ousmueckas npupoga HebecHbIX Ten CONHEYHOW CHUCTEMBI.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI .

2. U3mepeHune mMacchl Tesla Ha PbIYaXXHBIX Becax.

W3mepeHue odbeMa Tena.

Omnpenenenre MIOTHOCTH TBEPIOTO Tea.

I'pagyupoBanue nNpyxuHbI U U3MEPEHHUE CHUIT TUHAMOMETPOM.

W3Mepenne cuibl TpEHHSI ¢ IOMOILBIO JUHAMOMETpA.

Ornpenenenne HEHTPa TAKECTH TIIOCKOU MIACTUHBI

JlaBjieHHe TBEPABIX TeJl, :KHIKOCTel 1 ra3os. (23 4.)

I[aBJIeHI/Ie Hasnenne tBepabix Ten. asnenue raza. OObsICHEHHE aBJICHUS ra3a Ha OCHOBE MOJIEKYJISIPHO-
KHHETHYEeCKNX TpenacTaBneHuil. llepemaua pgaBneHHs Ta3aMM M OKMAKOCTAMHU. 3akoH [lackams.
Coobmaromuecs cocyapl. ATtMocepHoe paBieHrne. MeToasl HM3MEpEeHUs aTMOC(HEpPHOrO JaBJICHHS.
Bapomerp, MaHOMETp, MOPIIHEBOM MXHUAKOCTHBIM Hacoc. 3akoH Apxumena. YCIIOBUS IUIaBaHMS Tell.
Bo3snyxomnnasanue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

8. OmnpezneneHre BHITATIKUBAIONICH CHIIBL, ICHCTBYIOIIEH Ha MOTPYKEHHOE B KUJIKOCTh TEJIO.

9. BebIsiCHEHHE YCIIOBHI TTABAHUS TEJa B )KUIKOCTH.

4. Pa6ota u MomHOCTh. JHeprus (13 4.)

Mexanunueckas pabora. MomHocTs. [IpocTeie MexaHU3MBIl. MOMEHT CHIIbl. Y CIIOBHS PaBHOBECHS pbluara.
«3050TOE TIpaBUIIO» MeXaHUKH. Buabl pasHoBecus. Koadduuuent nonesnoro aevicteust (KI1). Dueprus.
[lorenumanbHas n KuHeTHYECKas HEprus. [IpeBpaiienne sHeprum.

®POHTAJIBHBIE IABOPATOPHBIE PABOTHI .

10. BeoisicHeHHEe yCcIOBHS paBHOBECHS pblUara.

11. Onmnpenenenue KI1J] npu nogpeme Tena o HaKJIOHHOW TUIOCKOCTH.

[ToBTopenwue (3 4.)

WNo Ok~

8 KJiace

1. Temnossie sBieHus. (23 4.)
TermoBoe gaBmxeHue. TermmoBoe paHOBecwe. Temmeparypa. BryTpennss sHeprus. PabGora w
teronepenayda. TemmonpoBogHocTh. KonBekiusa. WM3nyuenune. KomudecTBO TEmaoThl. Y ienbHAs



TEIUIOEMKOCTh. Pacder konuuecTBa TEIUIOTHI NPHU TEMIOOOMEHE. 3aKOH COXPAHEHHUs U IPEBpallCHUs
SHEPrHMM B MEXaHWYECKHX U TEIUIOBBIX Mpoleccax. IlnaBneHne u oTBepAeBaHUE KPUCTAUIMUECKUX TEIN.
VYnaeneHas TeruoTa IuiaBneHus. Vcnmapenue m konneHcauus. Kunmenue. BrnaxnocTh Bo3gyxa. Y nenbHas
TeroTa mapoodbpazoBanmsa. OOBSICHEHHE HW3MEHECHHS arperaTHOro COCTOSHHS BEIIeCTBAa Ha OCHOBE
MOJICKYJISIPHO-KMHETHUECKUX IpeacTaBieHuil. IIpeodpazoBanue sHepruy B TEIUIOBBIX MallMHax. J(Burarens
BHyTpeHHero cropanus. IlapoBas TtypOuna. KIIJ] TemmoBoro apurarens. DKOJOTMYECKHE MPOOIEMBI
HCIOJIb30BaHMS TETJIOBBIX MAIIHH.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTbBI

1. CpaBHeHHE KOTUYECTB TEIJIOTHI PU CMEIIMBAHUH BOJbI Pa3HOW TeMIIEpaTyphI.

2. HM3mepeHue yaenpHON TEIUIOEMKOCTH TBEPAOTO TEla.

3. H3mepenue BIaXHOCTH BO3IyXa.

2. DaexkTpuueckue sisjenus (29 1)

Onextpusanus Ten. [[Ba poaa snexTpuyeckux 3apsanoB. B3aumopeilicTBue 3aps>keHHBIX Tenl. [IpoBoaHMKH,
OUAJIEKTPUKH M TIOJYIPOBOIHUKH. OJIEKTPUYECKOE IIOJIe. 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsija.
JenuMocTh 3IIEKTpPUYECKOro 3apsiaa. IaekTpoH. CTpoeHue aTtoma. OJnekTpuueckuil Tok. [ledicTBue
JNIEKTPUYECKOTO TOJIA Ha 3JIeKTpUueckue 3apsansl. McTouHMKM Toka. OnekTpuyeckas nenb. Cuia TOKa.
OJIEKTPUYECKOE HaNpsDKEHUE. OJIEKTPUYECKOEe CconpoTuBieHHEe. 3akoH Owma g ydacTKa LEHu.
IlocnenoBarensHOE M MapaieNibHOE COSAWHEHHWE NPOBOAHUKOB. PaboTa M MOIIHOCTH 3JIEKTPHUECKOIO
toka. 3akoH [xxoyns—IJlenna. Konnencarop. [IpaBuna 6e3omnacHocTy ipu paboTe ¢ IIeKTPOpUOOpaMH.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbI

4. COopka 3JeKTpHUYECKO LN U U3MEPEHUE CHUJIbI TOKA B €€ Pa3JINYHBIX y4acTKax.

5. H3mepeHue HamnpspKCHHS Ha Pa3IMYHBIX ydacTKaX 3JICKTpHYECKOMU I1enu. 6. PerynupoBanue CHiIbl TOKa
peocTaToM.

7. W3mepeHne conpoTUBIICHNUS IPOBOAHMKA P TOMOILY aMIIEpMETPa U BOJIBTMETPA.

8. HM3mepenmne MOIIHOCTH U pabOTHI TOKA B DIEKTPUIECKOH JIaMIIe.

3. DaekTpoMarHuTHbIE sIBJIeHU (54)

OmnsIT Dpctena. MarautHoe mosie. MarHuTHOE Mojie MPSMOTo TOoKa. MarHUTHOE ToJje KaTYHIIKHA C TOKOM.
[locTtossHHBIE MarHUTBL. MarHMTHOE TOJN€ IOCTOSHHBIX MAarHUTOB. MarHutHoe 1mojie 3eMIIH.
BsaumogeiictBue marHuToB. /[leficTBHE MarHMTHOIO IO HA MPOBOAHHUK C TOKOM. OJIEKTPUYECKHM
JBUTaTeb.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTbI

9. COopka 371eKTpOMarHiTa 1 UCTbITAHUE €ro IeHCTBUS.

10. UzyueHue 3MeKTPUUECKOTO ABUTATENSI MOCTOSIHHOTO TOKA (Ha MOJIEIN).

4. Cgertosbie siBjienus (104)

Uctounuku ceta. IIpsimonuHeliHoe pacnpocTpaHeHue cBeTa. Buaumoe asmwxeHue cBeTwi. OTpaskeHue
cBeTa. 3aKOH oTpaxeHus csera. Ilmockoe 3epkaino. IlpesnomieHue cBera. 3aKOH IIPEJIOMIIEHUS CBETA.
JIunzel. @okycHOe paccrossHue TUH3BI. OnTHueckas cuia JuH3bl. M300paxenus, naBaemble nuH30H. [na3
kak onrtuueckas cucrema. Onrtuueckue npudopel. DPOHTAJIBHAS JIABOPATOPHASA PABOTA 11.
[omyuenue n306paXkeHHsI TPH TOMOIITH JTUH3BI.

IHoBTOpenue (14)

Pe3epBHoe Bpems (24)

9 kJjacc
1. 3akoHbl B3aumMoaelcTBus U ABH:KeHUs Tea (30 1)
Marepuanbnas Touka. Cucrema orcuera. llepememienue. CKOpOCTh MNPSMOJIMHEHHOIO PaBHOMEPHOIO
nBkeHus. IIpsmonuHeliHOe paBHOYCKOPEHHOE JABM)KEHHE: MIHOBEHHas CKOpPOCTb, YCKOPEHHE,
nepemernieHne. ['paduku 3aBUCHMOCTH KHHEMATHUECKHX BEIIMYHMH OT BPEMEHH NPU PABHOMEPHOM W
PaBHOYCKOPEHHOM JBIKEHUH. OTHOCHUTEIBHOCTh MEXaHWYECKOTO IBIDKEHUWS. [ eolleHTpuYecKas W
TeIIMOIICHTPUYECKass cUCTeMbl Mupa. MHeprmansHas cuctema orcyera. 3akoHbl Heiorona. CBoOomHOE
magenne. HeBecoMocTh. 3aKOH BCEMHUPHOTO TATOTCHHS. Mmmynbc. 3aKkoH COXpaHEHHS HWMITYIIbCA.
PeaktuBHOE ABMKEHMUE.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOTHI

1. HccnenoBaHue paBHOYCKOPEHHOTO JBMKCHUS 0€3 HAYAIIbHOW CKOPOCTH.
2. Uzmepenue yckopeHUs cBOOOTHOTO MMaJICHUSI.
2. MexaHnuyeckue KoJjieDaHusi M BOJIHbI. (16 1)
3Byk KonebarenpHoe nprkenue. Konebanus rpysa Ha npyxune. CBoOoaHbIe konebanus. KonebarenpHas



cucrema. MasTHUK. AMIDIUTY1a, IEPUO, YacToTa Kojebanuil. [IpeBpatenne sHEprun Mpu KoedaTeIpHOM
IBIDKEHHH. 3aTyxaromue konebanus. BeiHyxneHnsie konebanus. Pezonanc. Pacnipoctpanenue konebanuii
B ynpyrux cpenax. [lonepeunsie u npofoiasHble BOJIHBL. [ly1HA BONHBL CBs3b JUIMHBI BOJIHBI CO CKOPOCTBIO
€€ pachpoCTpaHeHHUs ¥ TMEepPHOAOoM (YacTOTol). 3ByKoBble BONHBL CKOpOCTh 3ByKa. BwicoTa, TemMOp u
TPOMKOCTB 3BYKa. JX0. 3BYKOBOW PE30HAHC

OPOHTAJIBHAS JIABOPATOPHAS PABOTA

3. HccrnenoBanue 3aBUCUMOCTH TIEPHO/IA U YACTOTHI CBOOOJHBIX KOJIeOAHHMH MasiTHUKA OT JUTUHBI €0 HUTH.
3. DuexkrpoMaruuTHoe moJe (20 4)

OpHOpOoAHOE ¥ HEOTHOPOIHOE MarHUTHOE ToJie. Hampasnenue Toka 1 HalpaBiieHHe JTMHUI €ro MarHUTHOTO
nonsi. IlpaBuno OypaBumka. OOHapyxeHue MarHutHoro mois. IlpaBumo neBoét pyku. MuAaykuus
MarsuTHOTO ToJisi. MarHuTHbI mOoTOK. OmbiTel ®Papanes. DiaexTpoMarHuTHas WHAYKIusS. Hampasnenwe
HHAYKIUMOHHOTO TOoKa. IIpaBuno Jlenuma. fBnenune camounnykuuu. IlepemenHbiii TOk. I'eHepartop
nepemeHHoro Toka. IIpeoOpasoBaHus sHeprum B 3neKkTporeHepartopax. Tpancdopmarop. Ilepemaua
ANEKTPUIECKON DHEPTUU Ha PACCTOSTHHE. DIIEKTPOMArHUTHOE TMoJe. DIEKTPOMarHuTHbIE BOJTHBL. CKOPOCTH
paclpoCTpaHEHUs] JJICKTPOMArHUTHBIX BOJH. BiMsHUE 3JIEKTPOMArHUTHBIX HW3IYyYCHUH Ha >KUBBIC
opranu3mbl. KonebaTenbHblid KOHTYp. [lonydeHue 3neKTpoOMarHuTHEIX KoseOanuil. [IpuHIUIBI pagroCBsI3n
U TENEBUICHUA. DJEKTpOMarHuTHas npupoja ceeta. lIpemomiienue cpera. I[lokaszarens npenomiieHUS.
Hucnepcus cBera. Ligera ten. Tumnbl onTuyeckux cnekTpoB. llornomeHne u UCmycKkaHue CBETa aTOMaMHU.
IIpoucxoxneHne TMHENYATBIX CIIEKTPOB.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTEI

4. W3ydeHne SBICHUS SJIEKTPOMArHUTHON HHIYKIIHH.

5. HalOmroneHue CIIonIHOTo U TMHEHYAThIX CIIEKTPOB UCITYCKAHUSI.

4. Crtpoenne aToMa ¥ aTOMHOro0 siapa (20 1)

PannoakTHBHOCTh KaK CBHUAETEIHCTBO CIIOKHOTO CTPOCHHS aTOMOB. Anbda-, 0eTa- M raMMan3irydeHus.
Omnsiter Pezepdopna. Aneprast monens atoma. PagnoakTrBHBIE IpeBpalieHus: aTOMHbBIX siaep. CoxpaHeHne
3apsAA0BOIro U MAacCCOBOI'O YHCCI HNpU AACPHBIX pCaKIUAX. SKCHCpI/IMCHTaJ'H)HI)IC METOABI HCCJICAO0BAHUA
yactull. [IpoTOHHO-HEUTpOHHAs MoAeNnb sjpa. DU3MYECKUI CMBICI 3apsSJ0BOTO U MAacCOBOIO YHCEN.
W3zotormer. [IpaBuina cmenienus s anbda- u Oera-pacnaja Ipy SASPHBIX PEaKIUIX. JHEPTHS CBSI3U YaCTHIL
B siape. Jlenenue sipep ypana. llennas peakuus. SaepHast sHepreTrka. DKOJOTHUECKUE MPOOIEMbl paObOThI
ATOMHBIX IeKTpocTaHImil. Jlozumerpus. Ilepron momypacmnana. 3aKoH paguoakTHBHOTO pacnana. BiousHue
PaaUOAKTUBHBIX M3JIyUYCHUN Ha KUBBIE OpraHu3Mbl. TepMosiaepHas peakuus. Mctounuku sHeprun ConHia
Y 3BE3].

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTHI
6. M3MepeHue eCTECTBEHHOTO PaJMalldOHHOTO (POHA JIO3UMETPOM.

7. Vzydenue neneHus sapa aToMa ypana mo (ortorpaduu TpeKos.
8. OrenHka neproja moxypacraga HaxosAIIUXCs B BO3yXe IMPOIYKTOB paciiaja ra3a pajoHa.
9. H3ydeHue TPEKOB 3apsHKEHHBIX YACTHI] ITO TOTOBBIM (POTOTpadUsIM.

5. Crtpoenue u 3Bosonus Beesennoii (7 1)

CocraB, ctpoenue u mnpoucxoxiaeHue ConHeuHoil cuctembl. Ilmanersl u manble Tena CoiaHeUHOU
cucrembl. Ctpoenue, usinyueHune u sBoitorus ConHma u 3Be3n. CTpoeHme W sBomonus BceneHHOI.
IMoBTOpenue (1 4)

Pe3epBHoe Bpems (11 1)



TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJINIECCTBA YaC0B, OTBOAUMbBIX HA OCBOCHUE

KaKI0H TeMBbI

7 kaacc
KoanyecTBo yacos
Ne Tema BCETO JIaGopaTopHble KontponeHeie
paboThI paboThI
1. |BBenenwme 4 1
2 [lepBoHavaJIbHBIE CBEJICHUS 5 1
0 CTPOEHHUU BELIECTBA
3. |BzammopneiicTBue 21 6 2
4. |laBienue 23 2 1
5. |Paborta. Momuocte. DHeprust (13 2 2
6. [[loBTOpeHME 3
Hroro 70 12 5
8 kaace
KonnuecTBo yacos
Ne Tema BCETO JlaboparopHbie KonTponbueie
paboTHI paboTHI
1 TerioBbIe SIBICHUS. 23 3 1
2 DneKTpudecKue SBJIeHUs 29 5 1
3 ONeKTpOMarHUTHbIE SIBICHUS 5 2
4 CBeTOBBIC SIBJICHUS 10 1 1
5 [ToBTOpeHue 3
HUToro 70 11 3
9 kJaace
KosnyecTBO yacos
Ne Tema BCEro JlaGopaTopHbie KontpoJbHbie
padoThI padoThl
1 3aKOHBI B3aUMOJIEMCTBUSA U 30 > 1
IBHDKEHHSE TEJT
> MexaHndeckue KoieOanus u 16 1 1
BOJIHBL.3BYK
3 OIEKTPOMarHuTHOE MOoJe 20 2
4 CtpoeHue atoma u siapa 20 4 1
5 Crtpoenue Becenennoit 7
6 [loBTOpEHME 1
7 Peseps 11
HToro 105 9 3







