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NOACHUTEJBHASA 3AIIMCKA
Pabouast nporpamMma 1o ¢pu3nKe NOCTpOSHa Ha OCHOBE (PYHIaMEHTAILHOTO SiIpa COJIEPyKaHMsI OCHOBHOTO

o0miero oopa3oBanus, TPeOOBAHMIA K pE3yJIbTaTaM OCBOSHUSI OCHOBHOI 00pa30BaTEIIbHOMN MPOTpamMMBbl
OCHOBHOT'O 00111er0 00pa3oBaHus, TPeOOBaHMIA K CTPYKTYPE OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl
OCHOBHOT'O 00111ero 00pa3oBaHus, IPOMHUCAHHBIX B DeepatbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 0011ero 00pa3oBanus, a Takke KoHLenuy 1yXx0BHO- HPAaBCTBEHHOT'O Pa3BUTHUS U
BOCIMTaHU rpaxkaaHuHa Poccun, aBropckoit nporpammel «®dusuka, 7 — 9», aBr. EM. I'ytHHK, A. B.
[1épeimkun, H. B, ®unonosuy, 2018.

[Iporpamma ompenenser cofepkaHue U CTPYKTYpy y4eOHOro MaTepHana, mociae10BaTeIbHOCTh €ro H3yYeHHUs,
nyTd (OPMUPOBAHMSI CUCTEMBI 3HAHUM, YMEHUHN U CTIOCOOOB 1€ATEIbHOCTH, PA3BUTHSI, BOCIUTAHUS U
COLIMATIN3aLUHU yJallluXCsl.
[Tporpamma BKkJItOUaeT B ce€0s1 IIECTh TYHKTOB:

® [IOSICHUTEJIbHYIO 3aIIUCKY;

® [UIAHUPYEMBIE PE3yabTaThl OCBOCHHS Y4€OHOT0 mpeaMeTa (JIMYHOCTHBIE, METalpeIMETHBIE,

IIPEIMETHBIE);
e cojaepxaHHe y4eOHOro MpeaMETa;
® TEMAaTUYECKOE MUIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJIMMBIX HA OCBOCHUE KaXKJ10M TEMBI
C KpaeBeIYECKUM KOMIIOHEHTOM:

e VMK paboueil mporpamMmbl Mo KaKIOMY KJIaccy;

e  KOHTPOJBHO-IMATHOCTUYECKUE MAaTEPHAIIBI.
Henu nzydyenus UMKy B OCHOBHOM LIKOJIE CIIEIYIOIINE:
_ YCBOEHHE YYalllUMUCS CMbICIa OCHOBHBIX IOHATHI U 3aKOHOB (PU3HMKH, B3aUMOCBSI3U MEX]y HUMU;
_ (opmupoBaHUE CHUCTEMBl HAYYHBIX 3HAHUU O MpHpone, €e (PyHIAMEHTANBHBIX 3aKOHAX ISl OCTPOCHUS
NpeACTaBICHUs 0 (HU3NIECKON KapTHHE MUPA;
_ cucTeMaTH3alus 3HaHUi 0 MHOT000pa3uu 0ObEKTOB U SBICHUI MPUPOJIBI, O 3aKOHOMEPHOCTSAX MPOIECCOB U
0 3aKOHAaX (U3MKH JUII OCO3HAHMSA BO3MOXKHOCTH PpA3yMHOTO WCIIOJNB30BAaHUS JOCTIDKEHHH HAayKH B
JabHEHIIEM pa3BUTUU LIUBWIM3ALUY;
_ (opmupoBaHue yOeKJEHHOCTH B MO3HABAEMOCTH OKPY’KAlOIIEro MUpa U JIOCTOBEPHOCTU HAYYHBIX METOJIOB
€ro U3y4eHus;
_ OpraHu3alysi 3KOJIOTMYECKOr0 MBIIUIEHUS U IEHHOCTHOTO OTHOILIEHUS K IPUPO/IE;
_ pa3BUTHE MO3HABATENBHBIX MHTEPECOB M TBOPYECKHX CIIOCOOHOCTEH YdYalIuXcs, a TakkKe MHTepeca K
pacIIMpeHHo U YriyOaeHuto (U3NYeCKuX 3HaHUHM 1 BbIOOpa (PU3MKHU KaK MPOPUILHOTO NMpeaAMETa.
JlocTikeHue 1eneit ooecrednBaeTcs pelieHueM CIeIyoNuX 3aAay:
_ 3HaKOMCTBO Y4Yal[UXCsl C METOJIOM Hay4HOT'O TIO3HAHMSI U METOJIaMHU UCCIIEZIOBAHNS OOBbEKTOB U SIBJICHUM
IIPUPOJIBI;
_ IIpuoOpeTeHNe yJaluuMHICs 3HaHUI 0 MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEIMUMHAX, XaPAKTEPUIYIOIUX ITH SBICHHUS;
_ (dopMupoBaHUE y ydalIuxcs yMEHUN HaOII01aTh IPUPOIHBIE SBJICHUS U BBIIIOJIHATD ONbBITHL, J1a00paTOPHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMS C UCII0JIb30BAaHUEM U3MEPUTENIbHBIX PUOOPOB, ITMPOKO
MPUMEHSEMbIX B IPAKTUYECKOMN KU3HMU;
__ OBJIaJICHHE y4YaIllMMHUCS TAKUMHU OOIEHAYYHBIMU MOHATUSAMH, KaK IPUPOTHOE SIBICHUE, SMINPUIECKU
yCTaHOBJIEHHBIN (aKT, mpobiema, TUnoTe3a, TCOPETUUECKUM BHIBOJI, PE3YIbTAT
9KCIIEPUMEHTAIILHON NTPOBEPKH;
_ TIOHMMaHHUe y4allluMHUCs OTJINYHMIA HayuyHBIX JAaHHBIX OT HEMIPOBEPEHHOU MH(OpMaLUH, IIEHHOCTH HAYKHU JJIs
yJIOBJIETBOPEHHSI OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UeIoBEKa.
Oco0ennocTu peanusanuu padoyeit nporpammbl B MOY «Cpeansisi o0meo0paszoBarenabHast HoocepHast
LIKOJIa».
B ocHoBHoO#1 mikosie ¢usuka uzyqaercs ¢ 7 mo 9 kimacc. YueOHbIH miaH cocTaBisieT 242 ydeOHBIX Yaca, B TOM
yrcrne B 7, 8 kiaccax mo 70 yacoB ( U3 pacueTa 1o 2 4aca B Hefiento), B 9 knacce 102 gaca (3 yaca B HeZenio).
B cooTBercTBHY € y4eOHBIM IJIAHOM KypCy (DM3HKHU MpeaecTByeT Kype « OKpyKaroluil MUp», BKIIOYAIOIINN
HEKOTOpbIE 3HAHUS U3 007acTH PU3UKU U acTpoHOMHH. B 5—6 kiaccax Bo3-



MOKHO TpernojiaBaHue Kypca «BBeleHHe B eCTECTBEHHO-HAydHBIC MpeaMeThl. ECTecTBO3HAaHME», KOTOPHIMA
MOYKHO paccMaTpHBaTh KakK IPOMNENEBTUKY Kypca ¢u3uku. B cBoio odepenb, comepikaHue Kypca (HU3HKH
OCHOBHOI1 HIKOJIbI, ABJISAACH 6&30BBIM 3BCHOM B CUCTCMC HCIIPCPBIBHOTO €CCTCCTBCHHO-HAYYHOT'O 06p8.30BaHI/I5I,
CITY)KUT OCHOBOM JJIsl TIOCTIEAYIOIICH YpoBHEBOM U ipoduiibHON quddepeHnnanum.

Ilnanupyemblie pe3yabTAThl 0CBOCHUS YUeOHOI0 MpeaMeTa.
JIM4HOCTHBIMU pe3y/abTaTaMu 00y4deHUs (PU3UKE B OCHOBHOM LIKOJIE SIBIISIOTCS:
_ C(bOpMI/IpOBaHHOCTL MO3HAaBATCIIbHBIX MHTCPECOB HA OCHOBC PA3BUTHUA HHTCIUICKTYAJIBbHBIX M TBOPUYCCKHUX
crocoOHOCTEH yyarmuxcs;

Y6C)KI[CHHOCTB B BO3MOXHOCTH TIIO3HAHUA TIIPUPOABI, B HCO6XO[[I/IMOCTI/I PAa3yMHOI'0 HCIIOJIb30BaHUA
JOCTMDKEHUM HAyKd M TEXHOJIOTMH Ul JajbHEHIIEro pa3BUTUS YEJIOBEUECKOro OOIIEeCTBA, YBaXKEHUE K
TBOpIIAM HayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKE KaK FIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

_ CaMOCTOSITEIbHOCTb B IPUOOPETEHUH HOBBIX 3HAHUHN U IPAKTUYECKUX YMEHUH;
_ TOTOBHOCTH K BbI60py JKU3HCHHOT'O IIYTHU B COOTBCTCTBUU C COOCTBEHHBIMHA HHTCPCCaM1 U BOSMOXKXHOCTAMMU;

MOTHUBAIMs 00pa30BaTEIbHON JEATEIILHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-OPUEHTHPOBAHHOIO
N0JIX0/1a;

_ (hopMupoBaHME IIEHHOCTHBIX OTHOIIEHUH ApPYyr K Apyry, YYUTEII0, aBTOpaM OTKPBITUH W HM300peTeHui,
pe3yJibTataM 00ydeHUsI.
MeTanpeaMeTHBIMH pe3yJibTaTaMu 00yueHHs (pU3MKe B OCHOBHOM ILIKOJIE SIBIISIOTCA:

OBJIaJICHHE HaBbIKAMH CaMOCTOSITEJIbHOTO IPUOOPETEHUS HOBBIX 3HAHWM, OpraHu3zauuu y4eOHOMU
NeSITeIbHOCTH, IIOCTAaHOBKM LI€Jel, IUIAaHUPOBaHMs, CAMOKOHTPOJS U OLEHKU pEe3ylbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUAMM NPCABUACTDL BO3SMOKHBIC PE3YJILTAThl CBOUX HeﬁCTBHﬁ;

_ NIOHMMaHHUE PA3JIMYUN MEXIYy UCXOAHBIMU (paKTaMHU M TMIIOTE€3aMHU JUJIsl UX OOBSICHEHUs, TEOPETUYECKUMHU
MOJIENIIMU M PEaJTbHBIMH OOBEKTaMH, OBJAJICHHE YHHUBEPCAJIbHBIMH YUEOHBIMH JCHCTBUSMHU Ha TpUMepax
TUIOTE3 JUIsl OOBACHEHHS H3BECTHBIX (DAKTOB M SKCHEPUMEHTAIBHOW NPOBEPKHU BBIIBUIAEMBIX THUIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIEJICH MPOIIECCOB HIIN SBJICHHIA;

_ (opmupoBaHue yMeHHUIl BOCHPUHHMMATH, INepepaldaTbiBaTh U NPEABABIATh MHMOPMALUIO B CIOBECHOM,
00pa3HOH, CHMBOJIMYECKOH (OpMax, aHAIM3UPOBATh W TepepadaThiBaTh IOJYyYEHHYIO HH(POpPMAIHIO B
COOTBETCTBUM C ITOCTABJICHHBIMHU 3aJlauaMU BBIJEJIATH OCHOBHOE COZEpKaHUE MPOUYUTAHHOTO TEKCTa, HAXOJUTh
B HCM OTBETHI HA ITOCTABJICHHBLIC BOIIPOCHI U U3JIaraThb €ro,

_ mpuoOpeTeHue OmIbiTa CaMOCTOSITENLHOIO IMOMCKA, aHalu3a W 0TOOpa MH(OpMAIMM C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB U HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOIOTHI AJI pCUICHUW IMO3HABATCIIBHBIX 3a/1a4,

_ pa3BUTHE MOHOJIOTUYECKOM W JMAJIOTMYEeCKON peuu, YMEHHUs BBIpaKaTb CBOM MBICIH M CHOCOOHOCTH
BBICITYIIMBATDb CO6€C€I[HI/IKa, MNOHMMAaTh €ro TOYKY 3pCHUA, IPHU3HABATH IIPABO APYTroro 4e€jaoOBCKa HA HHOC
MHEHHUE;

_ OCBOCHHEC IIPUCMOB I[CP'ICTBHP’I B HECTAHAAPTHBIX CHUTyalUdaX, OBJIAJCHHUEC OBPUCTHYCCKHMMU METOJaMHU
peleHus npooiem;

_ dopmupoBaHHE YMEHUHN pabOTaTh B TPYIINE C BHIMOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH, MPECTABISATh
U OTCTaWBaTh CBOM B3IJISAABI U YOEXKJIEHHs, BECTH JUCKYCCHIO.

IIpenmeTHble pe3yJbTaTbl 00y4YeHHs] (U3UKE B OCHOBHOM IIKOJIE MPEACTaBIEHbl B COAEPKAHUU Kypca IO
TEMaM.

I[Inanupyemble pe3yJbTaThbl H3yYeHHs] Kypca (u3MkM IpeicTaBieHbl Ha JIBYX YpPOBHAX: 0a3oBOM M
HOBBILIEHHOM (TiponucaHHOM KypcuBoM) Ilo oxoHuanuu 9 Kkjacca mpenonaraercss JOCTH)KEHUE
o0Oy4aroluMuUCcs ypOBHS 00pa30BaHHOCTH U JIMYHOCTHOW 3pPEJIOCTH, COOTBETCTBYHOIIUX DenepalibHOMY
00pa3oBaTeIbHOMY CTAaHIAPTY, YTO MO3BOJMUT OOYUYAIOMIMMCS YCIEUIHO CAAaTh rOCYJapCTBEHHYIO (MTOTOBYIO)
aTTeCcTallI0 U IPOUTH cobeceoBaHKe MPH MOCTyIIeHNH B 10 kiacc mo BEIOpaHHOMY MPO(UITIO, JOCTUTHYTh
COLMAJIBHO 3HAYMMBIX PE3YJIbTAaTOB B TBOPUECKOH JIEATENBHOCTH, COCOOCTBYIOUIMX (POPMHUPOBAHUIO KaYEeCTB
JUIHOCTH, HEOOXOJUMBIX TSl YCIIEIITHOW caMOpeaTn3aliii.

MexannyecKne siBJEHHUSA

BoimyckHUK Hay4uTCS:



pacro3HaBaTh MEXAHMYECKUE SIBIICHUS W OOBSACHATH HA OCHOBE HMEIOIIMXCS 3HAHUNA OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHMS ITUX SIBJIICHUI: paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBUKEHHE, CBOOOTHOE Ma/ICHUE Tell, HEBECOMOCTh, PABHOMEPHOE JIBMKEHUE TI0 OKPY>KHOCTH, HHEPITHS,
B3aMMOJICHCTBUE TEJ, Mepeaada JMaBiIeHUsS TBEPIABIMHU TEJIaMH, KUJIKOCTSIMH M Ta3aMH, aTMoc(hepHoe
JaBJICHHE, TJIABaHUE TEJ, paBHOBECHE TBEPIBIX Tell, KolebaTeabHOe ABHKEHUE, PE30HAHC, BOJHOBOE
JIBIDKCHUC,

OTHCHIBATh M3yYEHHBIC CBOWCTBA TEJ U MEXAHWYCCKUE SIBICHUS, UCTOIB3Ysl (QU3HMUECKUE BEIUYUHBI:
yTh, CKOPOCTh, YCKOPEHHME, Macca Tejia, IUIOTHOCTh BEUIECTBA, CHJIA, JABJICHUE, MMIIYJbC Tena,
KMHETUYeCKasi YHEprusi, MOTCHIMATbHAS JHEPrus, MeXaHndeckas paboTa, MEXaHUYEeCKash MOIIHOCTD,
KIIJ] npocToro mMexanusma, cuia TpeHHsI, aMIUIUTY/a, IEPUOJ U YacTOTa KOJIeOaHU, JJIMHA BOJIHBI U
CKOpPOCTh €€ paclmpoCTpPaHCHHS, TPU ONHCAHWM TMPABWIBHO TPAKTOBaTh (DM3MYECKHN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYECHUS U €AMHULIBI U3MEPEHHUSI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BETUUYHUHY C JPYTMMH BETUYUHAMU;

AHAIM3UPOBATH CBOWCTBA TEJl, MEXaHUYECKHE SBIICHUS M MPOLIECCHI, UCIONB3Ys (PU3UYECKHE 3aKOHBI U
MIPUHIIUIBL: 3aKOH COXPAHEHUSI YPHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUSI, paBHOJAEHCTBYIOIIas cuia, I, 11
u Il 3axonsl HproTOHA, 3aKOH COXpaHEHUsI UMITyJIbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena;
IIPH 3TOM Pa3InyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €70 MAaTEMaTUIECKOE BHIPAKCHHCE,

pa3indaTtb OCHOBHBIC TIPU3HAKKU  HU3YYCHHBIX (1)I/I3I/I‘IeCKI/IX MOJICIICH: MaTCpHajJibHad TOYKa,
HHCpUOHUAJIbHAA CUCTEMA OTC‘léTa;

pemaTth 3aJayd, UCIONb3Ys (U3NYECKUE 3aKOHBI (3aKOH COXpaHEHUsI SHEPIHH, 3aKOH BCEMHUPHOTO
TArOTeHMs, npuHuMn cyneprno3uuuu cui, I, II u I 3akonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opMydbl, CBSI3BIBAIONINE (DU3MUYECKHE BEITHYUHBI
(IyTh, CKOPOCTb, YCKOpPEHHE, Macca Tesa, IUIOTHOCTh BEIECTBa, CHJIA, JIaBJICHHE, HUMIIYJIbC Tela,
KHHETHYECKasT dYHEPrusi, MOTCHIMATbHAS JHEPIHs, MeXaHWdeckas paboTa, MEXaHUYeCKash MOIIHOCTD,
KIIJ] mpocroro Mexanusma, Cujia TPEHHUS CKOJBXKEHHUS, aMIUIMTY/AA, MEPUOJl U YacTOTa KOJICOaHHIH,
JUTMHA BOJHBI M CKOPOCTh €€ pachpoCTpaHEHUs): Ha OCHOBE aHajlu3a YCIOBUS 3a/ladyd BBIJIETSATH
buznUecKue BeTUYUHBI U (DOPMYJITbI, HEOOXOIUMBIE /JIs €€ PEIICHHS, U IIPOBOJAUTH PACUETHI.

Bbll’lyCKHuK' noaydunt 603MOHCHOCNTIb HAYUYUMbCAL:

UCNONb308aMb  3HAHUSL O MEXAHUYECKUX SGIEHUSX 6 MNOBCEOHEBHOU JCUsHU Ol  0becneveHus
bezonacHocmu npu obpaweHuu ¢ npubopamu U MeXHUYeCKUMU YCmMpOUCmeamu, Oas COXPAHEHUs.
300p08bsL U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKpYIcalowell cpeoe;

npueodumb npumepsl npaKmuiecKkoco ucCnojalb306arnusl ¢M3MU€CKMX SHAHUL O MEeXAHUYECKUX AGIeHUSX U
qbus’uttecxux 3AKOHAX, UCNOJIb306AHUA 60300HOBNAECMBIX  UCIMOYHUKOS dHepcuU, IKON0SUHUECKUX
noCcae0Cmaull UCCAe008a UL KOCMUYECKO20 npocmpancmea,

Pa3iudams  2paHuybl NPUMEHUMOCU  (DUUYECKUX 3AKOHO8, NOHUMAMb 6Cceobuuil  xapakmep
PYHOAMEHMANTLHBIX 3AKOHO8 (3AKOH COXPAHEHUS. MEXAHUYECKOU SHEPeUU, 3AKOH COXPAHEHUsI UMNYIbCd,
3aKOH 8CEMUPHO20 MACOMEHUS) U OZPAHUYEHHOCMb UCNONb308AHUS YACMHBIX 3aKOH08 (3akon [ yka,
3axon Apxumeoda u op.);

APUEMAM NOUCKA U POPMYTUPOBKU OOKAZAMENbCE 8bI0BUHYMBIX cUNOME3 U MeopemuiecKux 6bl80008
Ha OCHOBe IMNUPUYECKU YCINAHOBNIEHHbIX (PaKmos;

HAX00Ums A0eK8aAmHyI0 NPedoHCeHHOU 3a0ade Gu3uULecKyo Moodelb, paspeuams npooiemy Ha 0CHO8e
UMEIOWUXCA 3HAHULL NO MeXAaHuKe C UCNONb308AHUEM MamemMamuiecKko2o annapamd, OYeHU8ams
PeanbHOCMb NOAYYEeHHO20 3HAYEHUS PUULECKOU BeUYUHD.

TenaoBble ABJIeHUA



BrinyckHuK Haydures:

pacro3HaBaTh TEIUIOBHIC SBIICHUS M OOBSCHATH HA OCHOBE MMCIOIIUXCS 3HAHUI OCHOBHBIE CBOWCTBA
WIM YCJIOBUSI TPOTEKAaHUs STUX sBieHMM: auddysus, usmMeHeHHe oObEMA TeNl TNPU HArpeBaHUU
(oxnmaxaeHun), OoybIIas CKUMaeMOCTh Ta30B, Mayas CXXUMAeMOCTh KHUAKOCTEH W TBEPIBIX TEIl;
TEIJIOBOE PaBHOBECHE, MCIApPEHHE, KOHJCHCALUs, TUIABJICHUE, KPUCTAUIN3alusl, KAIIEHUE, BIaXKHOCTh
BO3/yXa, pa3jMyHble CIIOCOOBI TEIUIONEPEIauH;

ONKCHIBATh H3YYCHHBIE CBOMCTBA TEN U TEIUIOBBIC SIBICHHUSA, HCIONB3Yys (PU3MUYECKHE BEIMYMHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI JHEPrus, TeMIepaTypa, yIeidbHas TEIIOEMKOCTh BEIIECTBA,
yaenpHas TeIJIoTa IUIaBJIEHUS M mHapooOpa3oBaHMs, yleldbHas TEIJIOTa CropaHus TOIUIMBA,
KOX(P(UIIMEHT TOJIE3HOTO ACHCTBHS TEIUIOBOTO ABUTATENs; NMPH OINMCAHWUU MPABHIBHO TPAaKTOBAThH
¢buznyecKuil CMBICT HCHOJB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U EAMHUIIBI U3MEPEHUs, HaXOIUTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUUHY C APYTUMU BEIUYUHAMU;

aHaJIM3UPOBATH CBOMCTBA TEJI, TEIUIOBBIC SIBJICHUS U MIPOLIECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHUs SHEPIHH;
pas3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MAaTEeMaTHYECKOE BBIPAKECHNUE;

pasyinyaTh OCHOBHBIE IIPU3HAKU MOJEIIEH CTPOCHMS I'a30B, )KUJIKOCTEH U TBEPABIX TEII,

pemaTh 3aJa4yd, HWCIOJB3ysd 3aKOH COXPAaHEHHWs DSHEPruM B TEIUIOBBIX IMporeccax, (HopMysl,
CBSI3BIBAIOIIME (PU3MYECKUE BEIUYMHBI (KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEpPIHs, TeMIleparypa,
yaenbHas TEIIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa IUIABJICHUS M MapooOpa3oBaHUs, YyIelbHas
TEIUIOTa CTOPAaHUsl TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO ACWCTBUS TEIIOBOTO JBHTATENs): HA OCHOBE
aHaJ M3a YCJIOBUS 3aJaud BBLACIATH (U3MYECKHE BEIUYMHBI M (OPMYIIBI, HEOOXOAUMBIE Ui e
peLIeHUs, U IPOBOUTH PACUETHI.

Bbll’lyCKHuK noxydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

UCNONB308aMb 3HAHUSL O MENTOBBIX ABIEHUAX 8 NOBCEOHEBGHOU JCU3HU OISl 0Decnedenus Oe30nacHOCmU
npu obpaweHuu ¢ npubopamu U MeXHUYeCKUMU YCMpPOUCmeamy, OJisl COXPAHeHUs 300p0o8bs U
COONMIOOEHUsL HOPM  9KOJIO2UYECKO20 NOBEOeHUsi 8 OKpydcaiouell cpede;, Npugooums npumepbl
9KONI02UYeCKUX nociedcmeull pabomol osueameneti @Hympenneeo ceopanus ([[BC), mennosvix u
2UOPOINEKMPOCAHYULL,

npueo()umb npumepbsbl npaKkmudecKkoco UcCnojlb306arHusl d)u3uLl€CKuX 3HAHUU 0 MEN0BbIX AGNCHUSX,

Paziuuams  2paHuybl NPUMEHUMOCMU  (DUIUYECKUX 3AKOHO8, HNOHUMAMb 8CeoOwull  xapakmep
@yHOamenmanvHulX QuU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs JHep2uu 6 MenjosvlX npoyeccax) u
02PAHUYEHHOCMb UCNOb308AHUS YACTHBIX 3AKOHO8,

nNpUEMam nOUCKa U hopMyaupo8KU 00KA3AMeENbCME 8bLOBUHYMBIX 2UNOMe3 U Meopemudeckux 66160008
HA OCHOBE IMAUPUYECKU YCMAHOBIEHHbIX (DaKmos;

Haxooums a0eK8amuyro npeolodHCeHHol 3a0ade u3uyecKyro Mooeis, papeulams npodiemy Ha OCHO8e
UMEeIOWUXCA 3HAHULL O MEenjogulX SAGIEHUAX C UCHONb308AHUEM MAMEeMAmuieckoeo annapama u
OYeHusams peanbHOCMb NOJIYYEHHO20 3HAYeHUS PUUYECKOU eTUUUHD.

JJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS
BBIITyCKHHUK Hay4duTCSA:

paciio3HaBaTb JJICKTPOMArHuTHBLIC ABJIICHHA U OOBACHATH Ha OCHOBE HUMCIOINUXCA 3HAHWI OCHOBHEIC
CBOMCTBA WU YCJIO0BUSA NPOTCKAHUA ITUX SIBIICHUI: QJICKTpU3alud TCII, B3aHMOﬂCﬁCTBHC 3apA0B,
Harp€BaHuc¢ IMpOBOJHHUKA C TOKOM, BSaHMOﬂeﬁCTBHe MAariuToB, OJICKTPOMAarHuTHas HWHIAYKIUA,
ﬂeﬁCTBHC MAarauMTHOIrO II0JIsI Ha MTPOBOAHHK C TOKOM, Hp}IMOHHHeﬁHOC pacupoCTpaHCHUEC CBCTa,
OTPAKCHUC U IPCITIOMIICHUC CBCTA, JUCIICPCHUA CBCTA,



OMUCLIBATHL HU3YYCHHBIC CBOMCTBA TE€I H OJICKTPOMArHUTHBIC SBJICHUSA, HWCIOJIb3YA (1)H3PI‘I€CKI/IG
BCJIMYHHBI: BHCKTpI/I‘ICCKI/Iﬁ 3apsAan, CHJIa TOKa, OJCKTPHUYCCKOC HAIPSXKCHUC, JJICKTPHYCCKOC
COIIPOTUBJICHUEC, YACIBHOC COIMPOTHUBJIICHUC BCUICCTBA, pa60Ta TOKa, MOIINHOCTb TOKa, q)OKyCHOe
pacCToOAHNUE U ONTUYCCKAA CuJla JIMH3BI;, IMPHU OIMHMCAHUW IIPaBUJIIbHO TPAaKTOBATHb (1)PI3H‘ICCKI/Iﬁ CMBICJI
HCIOJIB3YCMbIX  BCIIMYUH, HX 0003HaYCHUS U CAWHUIBI H3MCPCHUSA; YKa3bIBATb (bOpMYHBI,
CBA3BIBAIOIIUEC JAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYMHY C APYT'UMHA BCIMUYNHAMMU,

AHAIM3UPOBATh CBOWCTBA TeEJ, SJCKTPOMATHWTHBIC SIBICHUS W TPOIECCHI, HCIONB3Yys (U3HUECKUE
3aKOHBI: 3aKOH COXPaHEHHUs AJIEKTPUYECKOro 3apsijaa, 3akoH Oma Juig y4yacTka Lienu, 3akoH J[xoyns-
Jlenua, 3aK0H MPSMOJIMHENHOTO PaCIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH MPEIOMIICHUS
CBETa; MPU ATOM PA3IHUYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €0 MATEMAaTHUECKOE BBIPAKECHUE;

pelaTth 3a1a4yM, UCHOjib3ys (u3nueckue 3akoHbl (3akoH Oma ais ydacTka 1enu, 3akoH JIxoyins—
Jlenna, 3aK0H IPSIMOJIMHENHOIO PAaCIIPOCTPAHEHHUs CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH IIPEIIOMIICHUS
cBeTa) U (OpMYJbl, CBSI3bIBAIOIIUE (PU3MUECKHE BEIMYMHBI (CHJIa TOKA, DJIEKTPUYECKOE HAIMpSIKEHHE,
AIIEKTPUYECKOE COMPOTHUBIICHHE, YAEIHHOE CONPOTUBIICHUE BEIIECTBA, paboTa TOKA, MOIIHOCTH TOKa,
boKyCcHOE pacCTOSIHUE U ONTUYECKasl CUJia JTUH3bI, GOPMYJIIBl pacuéTa ANEKTPUUYECKOTO COMPOTUBIICHUS
IIPU MOCJIEI0BAaTEIbHOM U IApajuIeIbHOM COEJUHEHMM MPOBOJHUKOB); Ha OCHOBE aHAJIM3a YCIIOBUS
3aa4M BBIACIATh (PU3NYECKUE BEIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHHs, 1 TPOBOJUTH
pacuéThl.

Bbll’lyCKHuK noxydunt 603MOHCHOCNTIb HAYUYUMbCAL:

UCNONB308aMb 3HAHUSL 00 IIEKMPOMACHUMHbBIX SGJEHUAX 8 NOBCEOHEBHOU JHCU3HU O/l 0becneyeHus.
bezonacHocmu npu obpaweHuu ¢ npubopamu U MeXHUYeCKUMU YCMpOUCmeEamu, Oas COXPAHEHUs.
300p08bs U COONIOOEHUSL HOPM IKOJIO2ULECKO20 NOBEOCHUS 8 OKpYHcalowell cpeoe;

npUBOOUMb NPUMEPbL NPAKMUYECKO20 UCHONb306AHUS (PUUUECKUX 3HAHUL O NeKMPOMASHUMHBIX
AGNEHUAX, * PA3IUYAMb SPAHUYbl NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, HNOHUMAMb 6Ceo0wull
xapakmep — QYHOAMEHMANbHLIX — 3AKOHO8  (3AKOH — COXDAHEHUs  DJeKmpudeckozo  3apsaoa) u
02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3aKOHO08 (3akoH Oma 01 yuacmika yenu, 3aKoH [[coynn—
Jlenya u op.);

npUémam nocCmpoeHus: uauyeckux mooenel, Noucka U GopmMyauposKu 00Ka3amenrbCme 6bl08UHYMbIX
eunomes u meopemudecKux 6bl80008 Ha OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (PaKmos,

Haxooums a0eK8amuyo npeoyloHCeHHol 3a0ade u3uyecKyro Mooeis, papeuiams npodiemy Ha OCHO8e
UMEeIOWUXCA  3HAHULL 00 9NeKMPOMACHUMHBIX ABIEHUAX C UCHONIb308AHUEM MAMeMamuiecKo2o
annapama u oyeHusamy peaibHOCMb NOJYYEHHO20 3HAYEHUsS PUBUYECKOU GETUUUNDI.

KBaHTOBBIE IBJICHHSA

BBIITyCKHHUK Hay4duTCSA:

pacrio3HaBaTh KBAHTOBBIE SIBJICHUS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUHA OCHOBHBIE CBOMCTBA
WIM YCIIOBHUSI NIPOTEKaHUs OJTHUX SBJICHUN: €CTECTBEHHAass M MCKYCCTBEHHAs pPaJMOaKTUBHOCT,
BO3HUKHOBEHHE JIMHENYATOTrO CIIEKTPA U3ITyUEHUS;

ONKCHIBaTh W3YYEHHbIE KBAHTOBBIE SBJIEHUS, MWCIONb3yd (U3NYECKHUE BEIUYHHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, MEPHOJ NOJypaclaaa; Mpu OMHCAHUHU
MPAaBWJIBHO TPAaKTOBaTh (PM3MUYECKUN CMBICI HCHOJIB3YEMbIX BEJIUYMH, MX OOO3HAUEHUS U EIUHHIIBI
U3MEPEHUs; YKa3blBaTh (OPMYIbI, CBS3bIBAIOIIME JaHHYI (PU3MUECKYI0 BEIWYMHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUEHUE (PU3UUECKON BEIUMYHHBI;



e AHAJIM3UPOBATH KBAHTOBBIC ABJICHHA, UCIIOJIb3YA (1)I/ISI/I‘IGCKI/IG 3aKOHBI U MMOCTYJIAThl: 3aKOH COXPAaHCHUA
OHCPIruM, 3aKOH COXpPaHCHHA OJJICKTPUYCCKOIO 3apsga, 3aKOH COXpaHCHHUA MaCCOBOIO 4YHCIIA,
3aKOHOMECPHOCTHU HU3ITYUCHUS U IIOTJTIOMICHUA CBETA AaTOMOM;,

e pa3jin4aTb OCHOBHBIC ITPU3HAKN HJIaHeTapHOI\/'I MOJCIHN aTOMa, HyKHOHHOﬁ MOZCIIM aTOMHOT'O dApa,

e TMPUBOAUTH IPUMEPHI MPOSBICHHUS B MPHUPOJE M IMPAKTUYECKOTO HCIOJIb30BAaHUS PAIHMOAKTUBHOCTH,
AJICPHBIX U TEPMOSACPHBIX PEAKIN, TMHEHUATHIX CIIEKTPOB.

Bbll’lyCKHuK nojiydun 603MOACHOCNb HAYUYUMbCA.!

e UCNONB308aMb NOJYYEHHbIE 3HAHUSL 8 NOBCEOHEBHOU JICUSHU NPU 0Opaujeruu ¢ npubopamu (cuemuux
UOHUBUPYIOWUX Yacmuy, 003umemp), 01 COXPAHeHUs 300p06bs U COONOOEHUsL HOPM IKOIOSUYECKO20
noseoenst  okpyaicaroujell cpeoe;

®  COOMHOCUNTb SHEP2UIO CEA3U ANMOMHbLX ﬂ()ep C ()ecbekl’l’ZOM mdacenl,

*  NPUBOOUMb NPUMEDDL GIUAHUSL PAOUOAKMUBHBIX UTYYEHUL HA HCUBbLE OP2AHUZMbL, NOHUMAMb NPUHYUN
Oelicmaust 003uMempa,

®  JIOHUMAMb IKoJlocudecKkue I’lp06.7l€.7|/lbl, B03HUKarowue npu uCnoilb3068aHuUu aAmomMHblx SﬂeKWZPOCWZClHl/;Mﬁ,
u nymu pewerusd smux l’lp06]l€]l/l, nepcneKkmuesbl UCNnONb306AHUSA  YNPABIAEMO2CO mepMOﬂ()epHozo
curmesa

COAEPXXAHUE KYPCA
7 kiaacc (70 4, 2 4 B HeeJI10)

BBenenne (4 1)

®uznka — Hayka o npupoje. Puznueckue sBieHus. Ousnueckue cpoiictBa Ten. HabmroneHnue u onucanue
¢usnueckux sBiaeHUH. Puznyeckue BeNUUMHBL. [3MepeHHMs (U3NYECKUX BEJIWYMH: JJIMHBI, BPEMEHH,
temneparypbl. ®usznueckue npubopsl. MexayHapoaHas cHCTeMa €IMHUL. TOYHOCTh M MOTPEIIHOCTb
n3MepeHnil. OU3KKa U TEXHHUKA.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

1. OnpenenenHue HEeHbI JeNIeHUs] U3MEPUTEIBHOT0 proopa.

IIpenmeTHBIMHU pe3yJibTaTaMu 00YUYEHHMSI 110 TaHHOM TeMe SBJISIOTCS:

—TIIOHUMaHue (PU3NYECKHX TEPMHHOB: TEJIO, BEIIECTBO, MATEPUS;

—YyMEHHUE TMPOBOJIUTH HAOMIOACHUS (DU3MUECKUX SIBICHUN; U3MEPITh (PU3MUECKHE BEIUMYMHBI: PACCTOSHUE,
IIPOMEKYTOK BPEMEHHU, TEMIIEPATYPY;

—BJAJICHUE DSKCIEPUMEHTAIBHBIMA METOJAMM HCCIEAOBAHMS IPHU ONPEIACICHUN LEHbl JEJICHUsS IIKaJbl
npubopa 1 MOrpelHOCTH U3MEPEHMS;

—TIOHUMaHUE POJIM YUEHbIX Hallel CTpaHbl B Pa3BUTUU COBPEMEHHON (PM3MKH U BIMSHUM HA TEXHUUYECKUN U
COLIMAJIbHBIN ITPOrpece.

IlepBoHayabHBbIE CBEICHUS

0 cTpoeHnHu BemecTa (6 1)

Ctpoenue BemiecTBa. OTBITHI, TOKA3bIBAIOLINE aTOMHOE CTPOEHHE BEIIEeCTBA. TeIIOBOE JABM)KEHHE aTOMOB U
Mmonekyi. bpoyHoBckoe nBuxenue. J{uddysus B razax, )KUAKOCTIX U TBEPABIX Tenax. BzanMopaeiicTBre yacTuiy
BellecTBa. ArperaTHble COCTOSHUS BellecTBa. MoOJenu CTpOeHUs TBEpIbIX Tel, >KUIKOCTeH M ra3oB.
OObsicHeHHE CBOMCTB Ta30B, KHJIKOCTEH W TBEpIAbIX Tl Ha OCHOBE MOJEKYISIPHO-KUHETHYECKUX
IIPEACTABICHUM.

OPOHTAIJIBHAA JIABOPATOPHAA PABOTA

2. OnpeneneHue pasMepoB MaJIbIX Tell.

IIpeaMeTHBIMH pe3yJabTaTaMM 00Y4EHUS 10 JaHHOU TeMe SIBIISIOTCS:

—TOHUMAHUE U CIIOCOOHOCTh OOBSCHATH (u3nueckue sBieHus: Auddy3us, OonpIas CKUMaeMOCTh Ta3oB,
MaJias CAXUMAEMOCTh KHUIAKOCTEN U TBEPABIX TEI;



—BJIaACHUC SKCIICPUMCHTAJIbHBIMU MCTOJaMH UCCIICAOBAHUS ITPU OTIPCACIICHUN Pa3MCPOB MaJIbIX TCII;
—TIOHUMaHUEe NPUYUH OpPOYHOBCKOTO JBMKEHMS, CMAayMBaHUS W HECMadyMBaHHUS TeJ; pazIuuus B
MOJICKYJIAPHOM CTPOCHUU TBEPABIX TCII, )KI/IIIKOCTGI\/’I U ra30B,

—ymMenue noinb3oBatbea CU u nepeBoauTh eIUHUIIBI U3MEepeHUsl (PU3NUECKUX BETMYMH B KpPAaTHBIC U JI0JIbHBIE
CAUHUIIBI,

—YMEHHUE UCII0JIb30BaTh MOJyYEeHHbIC 3HAHUS B IMOBCEJAHEBHOMN KU3HU (OBIT, IKOJIOTHSA, OXpaHa OKpY KaroIIeil
cpenbl).

B3anmopeiictBusa Te (23 4)

Mexannueckoe aBuxeHue. Tpaektopus. Ilyrs. PaBHOMepHOe U HepaBHOMepHOe JBHKEeHHE. CKOPOCTb.
['paduku 3aBUCUMOCTH MYTH M MOAYJIS CKOPOCTH OT BpeMeHu ABmkeHus. Wuepums. VuepTHOCTH Ted.
B3aumopeiictBue ten. Macca tena. U3mepenne maccsl Tena. [lnotnocTs BemectBa. Cuia. Cuina tsbkectu. Cuiia
ynpyroctu. 3akoH ['yka. Bec Tena. CBa3b MEXIy CUIION TSXKECTH U Maccod Tena. Cuiia TSKECTH Ha APYrux
wianerax. Jlunamomerp. CiokeHue JBYX CUJI, HalPaBICHHBIX IO OJHOW NpsiMoil. PaBHOnEHCTBYOIAsA BYX
cui. Cuna tpenus. @usndeckas npupoaa HebecHbIX Tesl COTHEYHOU CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. U3mepenHne Macchl Tela Ha PhlYaKHBIX Becax.

4. Usmepenue odbema Tena.

5. Ompenenenue MIOTHOCTUA TBEPAOTO Tela.

6. 'panyupoBanue npy>XKMHbI U U3MEPEHUE CUII JUHAMOMETPOM.

7. N3MepeHue cuiibl TPEHUS C TIOMOIIbIO IMHAMOMETPA.

IIpeaMeTHBIMH pe3yJbTaTAMU 00YUYEHUS 10 TAHHOU TEME SIBJISTIOTCS:

—TIIOHUMaHUE U CIOCOOHOCTh OOBSICHATH (PU3UUECKHE SIBICHUS: MEXaHUYECKOe IBUKEHHE, PaBHOMEpPHOE U
HEpPaBHOMEPHOE JBUKEHUE, MHEPIHUS, BCEMUPHOE TATOTEHUE;

—YMEHHUE U3MEPATh CKOPOCTh, MaccCy, CUIY, BEC, CHIIy TPEHUS CKOJIbKEHUS, CUIIy TPEHHS KaueHUus, 00beM,
IUIOTHOCTh T€Ja, PaBHOAECWCTBYIOUIYIO JABYX CHJI, JEHCTBYIOIIMX HA TEJIO WU HANpPAaBIEHHBIX B OAHY U B
MPOTUBOIMOJIOXKHBIE CTOPOHBI;

—BJIaJICHUE SKCIEPUMEHTAIbHBIMU METOJaMHU UCCIIEIOBAHUS 3aBUCUMOCTHU: MPOMIEHHOIO0 MYTH OT BPEMEHH,
YATUHEHUS MPY>KUHBI OT MPUIIOKEHHON CHIIBI, CUIIBI TSXKECTH TeJla OT €r0 MacChl, CUJIbl TPEHUS CKOJIBKEHUS OT
IUIONIA/IM COTIPUKOCHOBEHHUSI TE€J U CUJIbl HOPMAJIBHOT'O AABJICHUS;

—TIOHUMaHHUE CMBICIIa OCHOBHBIX (DU3MUECKHUX 3aKOHOB: 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOH [ 'yKa;
—BJIaJIcHHUEe CI0COO0aMM BBIMOJIHEHUSI PACUETOB IPU HAXOXKIEHUH: CKOPOCTH (CpeaHeill CKOpOCTH), MYTH,
BPEMEHH, CUJIBI TSHKECTH, Beca Tella, INIOTHOCTH Tella, 00beMa, MacChl, CUIIbl YIIPYTOCTH, PAaBHOACHCTBYIOIIEH
JIBYX CHJI, HAIIPaBJICHHBIX 11O OJHOU MPAMOMN;

—YMEHHUE HaXOAWTh CBSI3b MEXKAY (HU3MUECKUMH BEIWMYMHAMH: CHIION TSHDKECTH M MAccoil Tela, CKOPOCTU CO
BPEMEHEM U ITyTEM, IUIOTHOCTH TeJla C €r0 Maccoil 1 00beMOM, CUIION TSHKECTU U BECOM Tea;

—YyMeHUE MepeBOAUTh (PHU3HUECKHUe BeIMUHHBI U3 HecucTeMHbIX B CU 1 Ha060poT;

—TOHUMAHUE TPUHIUIIOB JEHCTBUS JIMHAMOMETPA, BECOB, BCTPEUAIOIIUXCS B TOBCEAHEBHON KU3HU, U
croco0oB obecrieueHust 0€30MaCHOCTH MPHU UX UCIIOJIb30BaHUH;

—YMEHUE UCII0JIb30BATh MOJyYEHHbIE 3HaHUS B MOBCEAHEBHON >KU3HU (OBIT, SKOJIOTHS, OXPaHa OKpY’Karolen
CpeIIbI).

JlaBJjieHue TBepPABIX TeJl, AKUAKOCTEH 1 ra3oB (21 4)

Hasnenue. Jlanenue tBepapix Ten. [laBnenue raza. OObsiCHEHHE JAaBJIEHUS ra3a Ha OCHOBE MOJEKYISIPHO-
KMHETHYeCKUX mpezcTaBineHuil. [lepenaya napnenus razaMu u kugakocTsmu. 3akoH [lackans. CooOmraromnuecs
cocynel. AtmocepHoe mnaBieHue. MeTtonbl m3MepeHus arMmochepHoro nasieHus. bapomerp, mMaHoMeTp,
MOPIIHEBOU XKUJIKOCTHBIM Hacoc. 3akoH ApxuMesa. Y clloBUs MmiiaBaHus Ten. Bo3ayxormaBanue.
®POHTAJIBHBIE TABOPATOPHBIE PABOTHI

8. Ompenenenre BbITAIKUBAIOUIEH CHIIBI, IEUCTBYIOIIECH

Ha TIOTPYKEHHOE B KUJIKOCTh TEJO.

9. BrisicHeHHe yCcnoBUM MIaBaHUA TeJa B KUAKOCTH.

IIpeaMeTHBIMH pe3yJbTaTAMU 00YUYEHUS 110 TAHHOW TEME SIBIISTFOTCS:

—TIIOHUMAaHUE U CIOCOOHOCTh OOBSACHATH (HU3MYECKUE SBIEHUS: aTMochepHOe [JaBlieHUE, IaBJICHUE
JKUJIKOCTEH, Ta30B W TBEPJABIX TeJ, IUIABaHHWE TeJ, BO3MYXOIJIaBAHHE, PACTIONOKEHHE YPOBHS JKHUIKOCTH B



COOOINAOIUXCSl  COCyAaX, CYIIECTBOBaHWE BO3AYIIHONW OOOJNOYKH 3€MIII0; CIOCOOBl YMEHBIICHUS H
YBEITUYCHUS JaBICHUS;

—YyMEHUE U3MEPSITh: aTMOCPEPHOE NaBIICHUE, TABJICHHUE KUJAKOCTH Ha IHO M CTEHKU COCY/a, CHIIYy ApXuMena;
—BJAQJICHUE SKCIEPUMEHTATHHBIMH METOJaMH HCCJICIOBaHMs 3aBHUCHMOCTH: CHJIBI ApxuMmena oT oObema
BBITECHEHHON TEJIOM BOJIbI, YCIOBUM IJIJaBaHUSI Tejda B YKUJIKOCTU OT JACUCTBUS CHIIBI TSDKECTH U CHIIBI
Apxumena;

—TIOHUMAaHUE CMBICJIAa OCHOBHBIX (PH3UYECKIX 3aKOHOB U YMEHUE MPUMEHATh WX HA MpakTuke: 3akoH [lackans,
3aKOH ApXHUMea;

—TIIOHUMAaHUE TPUHIIMIIOB JEUCTBUS OapoMeTpa-aHepouJa, MAaHOMETpa, MOPUTHEBOTO >KUIKOCTHOTO HACOCA,
TUAPABIMYECKOTO Mpecca U Croco0oB obecreueHnst 6€30MacHOCTH MPU UX UCTIOJIb30BAHNH;

—BJIaJICHUE CIIOCOOAMH BBITIOJTHEHHSI PACUETOB I HAXOXKJICHUS: JaBIICHUS, JABICHUS KUJKOCTH Ha JIHO U
CTEHKH COCyZa, CHJIBl ApXuMesa B COOTBETCTBHMU C IMOCTaBJICHHOW 3ajauyell Ha OCHOBAHWM HCIIOJIb30BaHUS
3aKOHOB (PU3HKH;

—YyMEHHE HUCIIOIb30BaTh MOJTYYCHHBIC 3HAHUS B MIOBCETHEBHOM KU3HM (PKOJIOTHS, OBIT, OXpaHa OKPYKaroen
cpenbl).

PaGora u momHocTh. JHeprus (16 1)

Mexannueckas padota. MomrHocts. I[IpocTeie MexaHu3mbl. MOMEHT CHUIIbL. YCIIOBUSI PaBHOBECHs pblyara.
«3o070TOC TIpaBWIIO» MexaHWkd. Buasl paBHoBecus. Koadduuument mnonesnoro neiictus (KIIA). Dueprus.
[loTeHuuanbHas U KUHeTUYECKast 3Heprus. [IpeBpaienue suepruu.

O®POHTAJIbHBIE JIABOPATOPHBIE PABOTbI

10. BoisicHeHHE yClIOBHsI paBHOBECHS pblYara.

11. Onpenenenue KII/I npu noabeme tena 1o HaKJIOHHOW MJIOCKOCTH.

IIpenMeTHBIMHU pe3yJibTaTaAMH O0YUYECHHUSI 110 JTaHHOM TeMe SBJISIOTCS:

—IIOHMMaHHUE U CIIOCOOHOCTh OOBACHATH (PU3NUYECKHE SBJICHUS: PaBHOBECHE TEJ, IIPEBpAIlEHUE OJHOTO BHIA
MEXaHUYECKOM SHEPIUU B IPYrou;

—YMEHUE U3MEPSITh: MEXaHUYECKYIO paboTy, MOILIIHOCTD, IJIEUO0 CUiIbl, MOMEHT cuiibl, KIIJ[, noTeHumanbHyro u
KHMHETHUYECKYIO SHEPTHIO;

—BJIaJICHUE SKCIIEPUMEHTAIbHBIMU METOJAMU HCCIIEOBAHUS MPU OINPENEICHUN COOTHOIIECHUS CHJI U IUIEY,
JUIsl paBHOBECHS pblUara;

—TIOHUMaHHUE CMBICJIa OCHOBHOTO (PU3NYECKOT0 3aKOHA: 3aKOH COXPAHEHUSI SHEPTUU;

—IOHUMAaHMEe MPUHIUIIOB IEHCTBUS pblyara, 0JI0Ka, HAKJIOHHOW TIOCKOCTH U CIIOCO00B 00ecreueHHsI
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

—BJIa/IeHUE CII0COOaMU BBIIIOJHEHUS PACYETOB JUISl HAXO0XKJICHHUS: MEXaHUYECKOH paboThl, MOLITHOCTH, YCIOBHUS
paBHOBeCHs CUJI Ha pbiyare, MoMeHTa cuiibl, KII/], kuHeTHYecKoil 1 MOTEHIUAIBHOW SHEPTUH;

—YyMEHHE HCII0JIb30BaTh MOJyYeHHbIE 3HAHUS B MIOBCEIHEBHON )XKU3HHU (3KOJIOTHS, OBIT, OXpaHa OKPY>KatoLIei
cpenbl).

8 kiacc (70 4, 2 4 B HeeJ110)

TemnoBbie siBJaeHUs (23 1)

TennoBoe nBuxenue. TeroBoe paBHoBecue. TemnepaTtypa. Buyrpennsas sHeprus. Pabota u Temionepeaaya.
TemnonpoBonnocth. Konpeknus. W3nyuenue. KommuecTBo TemnoTsl. YjaenbHas TeIIOeMKOCTh. Pacuer
KOJINYECTBA TEIUIOTHI MpPU TEIUIOOOMeHe. 3aKOH COXPAaHEHUS W IMpEBpaIlleHUs] PHEPTUH B MEXAHMUYECKUX U
TEIUIOBBIX Tporeccax. [InaBieHue u oTBepJeBaHUE KPUCTAUIMYECKUX TeNl. YJeibHas TEeIUloTa IUIaBJICHUS.
Ucnapenne u konaeHcanus. Kunenuwe. Bnaxsocts Bo3ayxa. VYienpHass TeIuiora mnapooOpa3oBaHusl.
OObsicHEeHHEe HW3MEHEHHs arperaTHOro COCTOSIHUS BELIeCTBA HAa OCHOBE MOJEKYJISIPHO-KMHETHUECKUX
npezcrasieHuil. [IpeoOpa3zoBaHue SHEpPruM B TEMJIOBBIX MalIMHAX. JIBUratens BHYTPEHHETO CropaHusl.
[TapoBas Typ6una. KI1J] TerioBoro npuraresns. DKOJIOTHUECKUE TPOOIEMBbI NCITOIH30BaHUS TETTIOBBIX MAIITHH.
O®POHTAIJIBHBIE JIABOPATOPHBIE PABOTbI

1. CpaBHEHUE KOIMYECTB TEIUIOTHI P CMENIMBAHUH BOJIbI Pa3HOW TEMIIEPATypPHI.

2. 3mepenue yaenbpHOH TEMI0EMKOCTH TBEPIOTO Tea.

3. 3mepenue BIaKHOCTH BO3/1yXa.

IIpeaMeTHBIMH pe3yJIbTaTAMM O0YUEHUS 10 JaHHOU TeMe SIBIISIOTCS:



—TIIOHUMAaHUE U CIOCOOHOCTh OOBSCHATH (PM3MUECKUE SIBIICHUS: KOHBEKIIHS, U3ITYYCHHE, TEIUIONPOBOIHOCTS,
U3MEHEHHE BHYTPEHHEH SHEpruu Teja B pe3yibTaTe TeIIonepeaayd Win padoThl BHEIIHUX CHII, HCIIapeHHE
(KOHJIEHCAIHs) U TUTaBIICHUE

(oTBepIEeBaHKE) BEIIECTBA, OXJIAKICHHUE KUIAKOCTU TP UCTIAPEHUHU, KUTIEHUE, BBINIAJICHUE POCHI;

—YMEHHE HU3MEPSTh: TEMIEPATYPY, KOJIUYECTBO TEIUIOTHI, YAEIBbHYIO TEMJIOEMKOCTh BELIECTBA, YIECIbHYIO
TEIJIOTY IUIABJIEHUS BELIECTBA, BIAXKHOCTh BO3AYyXa;

—BJIaJICHUE DKCIEPUMEHTAIBHBIMA METOJAMU HCCIIEIOBAHUA: 3aBUCHUMOCTH OTHOCUTEIIBHOW BJIAXKHOCTHU
BO3/lyXa OT JaBJIEHHUS BOJSHOIO Iapa, COJAEPKAIIEerocsi B BO3JyX€ IpPH JAaHHOM TeMIlepaType; JABJICHHS
HACBILIEHHOT0 BOASHOIO Mapa; ONpeAcICHUs YAECIbHON TEINIOEMKOCTH BEILIECTBA;

—TMOHUMAaHUE MMPUHIHUIIOB IEHCTBHS KOHJIEHCALIMOHHOTO U BOJIOCHOTO TUIPOMETPOB, IICUXPOMETPA, ABUTATEIIA
BHYTPEHHETO CTOpaHusl, TapOBOU TYpOMHBI U CIOCOO0B 00ecTieueHrst OE30MaCHOCTH MPHU MX UCTIOIb30BAHUY;
—TMOHUMAaHUE CMbICIIA 3aKOHA COXPAHEHUs U MPEBPAILCHHS SHEPTHMH B MEXaHUYECKUX U TEIUIOBBIX IpoIeccax
Y YMEHHE NPUMEHATH €r0 HA MPAKTUKE;

—OBJIaJICHUE CIOCOOaMH BBIMIOJIHEHUSI PACUETOB JUISl HAXOXKJIEHUS: YIEIbHOW TEIUIOEMKOCTH, KOJIHMYECTBa
TEIUIOThI, HEOOXOIUMOTO IS HATPEBAHMSI TeJIa WM BBIICISEMOT0 UM IMPH OXJIAKICHHUH, YACTbHON TETUIOTHI
CropaHHus TOIUIMBA, yJEIbHOW TEIUIOTHI IIABJICHUS, BIaXKHOCTH BO3lyXa, YJCIbHON TEILIOTH TapooOpa30BaHUs
u konaeHcauuu, KI1/[ TerutoBoro nBurarens;

—YMEHHUE UCII0JIb30BaTh MOMyYeHHbIC 3HAHUS B MMOBCEHEBHOM JKU3HU (IKOJIOTHS, OBIT, OXpaHa OKpYyKaroIen
cpenbl).

deKkTpuYecKue siBjieHud (29 4)

Onektpusaius Ten. J[Ba poma 3JEKTpUYECKHX 3apsaoB. B3aummopeilicTBue 3apsuikKeHHBIX Teid. [IpoBOIHHKW,
TUDJICKTPUKA H  TIOJTYMPOBOAHHUKHU. OJIEKTPUUECKOE IM0JIe. 3aKOH COXPAHCHHUS DSJICKTPHYSCKOTO 3apsja.
JlenmuMocCTh  3JICKTpUYEeCKOro 3apsina. OiekTpoH. CTpoeHue artoMa. OJeKTpuueckuil Tok. JlelcTBue
IEKTPUYCCKOTO TIOJISI HA JJICKTpUYECKUE 3apsiabl. VICTOUHHMKM TOKa. DiekTpudueckas mernb. Cuiia ToKa.
DJIEKTPUYECKOEe HAIPsDKEHHE. DJCKTPUYECKOe COnpoTHBIeHHE. 3akoH Oma Juisl  ydacTka — LeIH.
[TocnenoBarensHOE W MApAJUICTHLHOE COCAUHEHHE MPOBOJIHUKOB. PaboTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA.
3akon [xoyns—IJlenna. Konnencarop. [IpaBuia 6e3o0nacHOCTH Tpu paboTe € IEKTPOIPUOOPaMHU.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopKa 3JIEKTPUIECCKOH 1IeMTU U U3MEPEHUE CUJIBI TOKA

B €€ PA3JIMYHBIX YHYaCTKaXx.

5. U3mepenne HalpsHKeHUS Ha PA3IMYHBIX Y9acTKaX AJIEKTPUYECKON IeMH.

6. PerynupoBaHue CHITBI TOKA PEOCTATOM.

7. N3MepenHne conpoTUBICHUS MPOBOJHIKA TIPY TOMOIIM aMIIepMETpa M BOJIbTMETPA.

8. 3mepeHne MOITHOCTH B padOTHI TOKA B AJIEKTPUUECKOM JIaMIIe.

IIpenmMeTHBIMHU pe3yJibTaTAMU O0YUYECHHUSI 110 TaHHOM TeMe SBISIOTCS:

—IIOHUMAaHHUE U CIIOCOOHOCTEH OOBSICHSITH (1)I/ISI/I‘~I€CKI/I€ SABJICHUSA: DJICKTpU3alus TCJI, HArp€BaHUC IMPOBOJHUKOB
ANEKTPUYECKUM TOKOM, DIIEKTPUUECKHI TOK B METaJIaX, dJIEKTPUUECKUE SIBICHUS C TIO3UIMH CTPOCHUS aToMa,
JIEUCTBUSA DJIEKTPUYECKOTO TOKA;

—YMEHHUE H3MEPSTh: CUJIYy OJIIEKTPUYECKOTO TOKA, DJEKTPHUUECKOE HAMpPSIKEHHE, JIICKTPUUYECKUI 3apsl,
AIEKTPUYECKOE COTIPOTHBIICHHUE;

—BIIaJICHUE HKCIIEPUMEHTAIbHBIMU METOJAAMH HCCIIEJIOBAaHMS 3aBHCHUMOCTH: CHJIBI TOKAa HAa y4acTKE LIETH OT
OJICKTPHUYCCKOIr'0 HAIPSXKCHUA, DJSJICKTPUUYCCKOr0 COIPOTUBJICHUA IMPOBOJHHUKA OT C€ro MJIWHBI, IIJIOHIAAn
MIOTIEPEYHOTO CEUCHUS U MaTepH-

aina;

—IIOHUMAaHHUEC CMBICIIa OCHOBHBIX (bPISI/I‘-IeCKI/IX 3aKOHOB W YMCHHC IIPHUMCHATH HMX Ha IHPAaKTHUKE. 3aKOH
COXpPaHEHHUS IEKTPUUYECKOTO 3apsiia, 3akoH Oma JiIsl yyacTka 1end, 3akoH Jxoyns—IJleHna;

—TIIOHUMaHHUe TPUHITUTIA JICUCTBUS YICKTPOCKOIIA, JICKTPOMETPA, TAIbBAHHMYECKOTO dJIEMEHTa, aKKyMYJIsTOpa,
dboHapuka, peoctara, KOHACHCATOpa, JIaMIbl HAaKaJIMBaHUSA W CHOCOO0OB oOecredeHus 0e30MacHOCTH MpPU UX
HCIIOJIb30BaHUN;

—BIIaJIcHUE CIOCOOAMH BBITIOJTHEHHS PAcueTOB JUIS HAXOXKJIEHUS: CHIIbI TOKA, HAMPSIKEHUS, COMPOTHUBIICHUS
IIPH MMAPAJIICIIBHOM U TIOCIICIOBATSIbHOM COSIMHCHHIH IPOBOTHUKOB, YIACIBHOTO COMPOTHBIICHUS ITPOBOIHHKA,
paboThl U MOITHOCTH DJIEKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI, BBIACISIEMOTO MPOBOJHUKOM C TOKOM,
€MKOCTH KOHJIEHCATOpa, pabOTHI JJIEKTPUIECKOTO OIS KOHICHCATOPa, SHEPTHH KOHICHCATOPA,



—YyMEHHUE HCIIOJIb30BaTh MOMyUYeHHbIC 3HAHUS B MOBCEHEBHOMN JKU3HH (IKOJIOTHS, OBIT, OXpaHa OKPY>KaIOIIei
cpenpl, TeXHHUKa 0€301MacHOCTH).

DJIEKTPOMATrHUTHBIE siBJIeHUd (5 1)

OnbiT Dpcrena. MaruutHoe mnoJjie. MarHUTHOE Mojie MPSAMOro TOKAa. MarHUTHOE TOJie KaTYIIKH C TOKOM.
ITocTossHEBIE MarHUTEL. MarHuTHOE I10JIE IMMOCTOSHHBIX MarHUTOB. MarauTHoe moise 3emiau. B3auMmonencTsue
MarHuToB. JelicTBHE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUHN JBUTATEIb.
®OPOHTAJIBHBIE TABOPATOPHBIE PABOTbI

9. COopka 37eKTPOMarHuTa U UCTIbITAHUE €T0 JCHCTBUS.

10. M3y4yeHue 3JIeKTPUUECKOT0 IBUTaTeNIsl TOCTOSTHHOTO TOKa (Ha MOJCIIHN).

IIpeaMeTHBIMH pe3yJbTaTAMU 00YYEHUS 10 TAHHOW TEME SIBJISFOTCSI:

—TMOHUMAHUE M CIIOCOOHOCTh OOBICHATH (U3MYECKUE SBJICHUS: HAMAarHWUYEHHOCTh JKelie3a M CTajH,
B3aMMO/JICHICTBUE MAarHMWTOB, B3aUMOJCHCTBUE MPOBOJHMKA C TOKOM M MAarHUTHOW CTPEJIKH, JIEWCTBUE
MarHUTHOTO TI0JIsI Ha TTPOBOJITHUK C TOKOM;

—BJIa/ICHUE SKCIIEPUMEHTATBHBIMU METOJIAMU UCCIICIOBAHUS 3aBUCUMOCTH MAarHUTHOTO ACHCTBUS KaTYIIKH OT
CHJIBI TOKA B 1IETIH;

—YyMEHUE HCIIOJIb30BaTh MOJyUYeHHBIC 3HAHUS B IMOBCEHEBHOMN JKU3HH (IKOJIOTHS, OBIT, OXpaHa OKPY KaIOMIEH
Cpebl, TEXHUKA O€30ITaCHOCTH).

CgeroBble siBjieHus (13 1)

Hctounuku cBeta. [Ipamonuneiinoe pacnpoctpaneHue cBera. Bunumoe asuxenue cBeTmil. OTpakeHue CBeTa.
3akoH oTpaxkeHust cBera. [lmockoe 3epkano. [Iperomiienune cBera. 3akoH mperaomiieHUs cBera. JIMH3BL
®okycHoe paccrosiHMe JHMH3BL. Onruyeckas cuia JuH3bL. M300pakeHus, ngaBaemble NTUH30iM. ['7a3 kak
ornruyeckas cuctema. OnTUIecKue mpuoOOpHI.

OPOHTAIJIbHAS IABOPATOPHAS PABOTA

11. TTony4yenune n300pa>keHUst MPY MTOMOIIN JTUH3HI.

IIpenmMeTHBIMHU pe3yJibTaTaAMU O0YUYECHHUS 110 TaHHOM TeMe SBJISIOTCS:

—TIIOHUMaHUE U CIOCOOHOCTH OOBSCHATH (DU3WUYCCKUE SIBIICHUS: NPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETa,
o0Opa3oBaHue TEHU U MOIYTEHH, OTPaXKEHHUE U MPEIOMIICHUE CBETA;

—YyMeHHUE U3MEPSITh (POKYCHOE PacCTOSTHUE COOMPAIOIIEH JIMH3BI, ONTHYCCKYIO CHITY JIMH3BL;

—BIIaJICHUE IKCIEPUMEHTAIbHBIMA METOJIaMU HCCIIEIOBAHUS 3aBUCHMOCTH: M300paXEHHsI OT PACIOJIOKEHUS
JIaMITBl Ha Pa3IUIHBIX PACCTOSHUSAX OT JIMH3BI, YTJIa OTPAKEHUS OT yrJja IMaJeHus CBETa Ha 3epKalio;
—TIOHUMAHUE CMBICIA OCHOBHBIX (PU3WYECKHMX 3aKOHOB W yMEHHE MPHUMEHITh HMX Ha TMPaKTHUKE: 3aKOH
OTpa’KeHHMsI CBETA, 3aKOH MPEJIOMJICHHS CBETA, 3aKOH MPSMOJIMHEHHOTO PaCIIPOCTPAHECHHUS CBETA;

—paznu4ath (OKyC JUH3bI, MHUMBIH (DOKYyC M (DOKYCHOE PACCTOSHUE JIMH3BI, ONTHYECKYIO CHIIY JIMH3BI U
ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0O U PACCEUBAIOIIYIO JIMH3bI, N300paKECHHS, JJaBaeMble cOOMparomen 1
paccenBarOLIEH JTUH30M;

—YyMEHHE UCTIOIb30BATh MOJYYCHHBIC 3HAHUS B MIOBCEIHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa OKpYXKarolen
CpeIIbl).

9 kaacc (102 4, 3 4 B HeeJI10)

3akoHblI B3auMojieiicTBUA U ABU:KeHus TeJa (34 u)

MarepuanpHast Touka. Cucrema orcuera. Ilepememienne. CKOpPOCTb NPSIMOJUHEHHOTO PaBHOMEPHOTO
nBreHus. [IpsMonnHeiiHoe paBHOYCKOPEHHOE JIBUKEHHE: MTHOBEHHAS!

CKOpOCTh, YCKOpEHHE, nepemerienue. ['paduku 3aBUCUMOCTH KWHEMAaTHYECKHUX BEIMYUH OT BPEMEHH IpH
PAaBHOMEPHOM nu PaBHOYCKOPCHHOM JABM>KCHUU. OTHOCHTENHLHOCTH MEXAaHUYECKOI'O JABMIKCHU.
I'eonienTprueckas U reTuoLEHTPUYECKast cucTeMbl Mupa. HepuuanbHas cucreMa oTcueTa. 3akoHsl HproToHa.
CBobonHoe manenue. HeBecomocTh. 3akoH BCceMHUpHOro TAroTeHUs. [MckyccTBeHHBbIE CIyTHHKH 3emi.]l
Hmnynbe. 3akoH coXpaHeHus: UMITyJibca. PeakTHBHOE ABHKEHHE.

OPOHTAJIBHBIE IABOPATOPHBIE PABOThI

1. UccnenoBanue paBHOYCKOPEHHOT'O IBUXKEHUS 0€3 HauaIbHON CKOPOCTH.

2. N3mepenue yckopeHust CBOOOIHOTO MaICHHS.

IIpeaMeTHBIMH pe3yJabTaTaMM 00YUEHUS 10 JaHHOU TeMe SIBIISIOTCS:



—TIIOHUMAaHUE U CIOCOOHOCTH OMHCHIBATH U OOBSACHATH (DU3MYECKHE SIBICHUS. MOCTYMATEIbHOE IBUKCHHE,
CMCEHa JHs U HOYHW Ha 3emJie, CBOOOIHOE MaJieHNe Tell, HEBECOMOCTD, ABMKEHHE IO OKPY)KHOCTHU € TIOCTOSTHHOU
10 MOJYJIIO CKOPOCTBIO;

—3HaHUE U CIIOCOOHOCTH JaBaTh ONPEICICHUS/OMMCAHNS (PU3NICCKUX TTOHSITHIA: OTHOCHTEIBHOCTD JIBUKCHUS,
TEOLIEHTPUYECKass ¥ TEIUOICHTPUYECKass CUCTEeMbl MHpA; [MepBas KOCMUYECKAash CKOPOCTb|, PEaKTUBHOE
NBWKEHUE, (U3NYECKUX MOJCIEH: MarepuajibHas TOYKa, CHUCTEMa OTCUYeTa; (HU3UYECKUX BEIHYWH:
nepeMenieHre, CKOPOCTh PABHOMEPHOTO MPSMOJIMHEHHOTO JIBHYKEHUS, MTHOBEHHASI CKOPOCTh M YCKOPEHHUE TIPH
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBIDKEHHHM, CKOPOCTh M IIEHTPOCTPEMHUTEIIBHOE YCKOpPEHHE IIpH
PaBHOMEPHOM JIBIXKEHUH TeJia 0 OKPYKHOCTH, UMITYJIbC;

—IOHMMAaHUE CMBICIIa OCHOBHBIX (DPM3MYECKHUX 3aKOHOB: 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOTO TSATOTCHUS,
3aKOH COXPaHCHHSI UMITYJIbCA, 3aKOH COXPAHEHUS YHEPTHH U YMEHHUE TPUMEHSTh UX HA MIPAKTHKE;

—YyMCHHE TPUBOJUTH MPUMEPHl TEXHUYCCKHX YCTPOWCTB M JKUBBIX OPraHM3MOB, B OCHOBE IEPEMEIICHUS
KOTOPBIX JIC)KHUT TPUHIUI PEAKTUBHOTO IBWKCHHS, 3HAaHWE U YMEHHUE OOBSCHATH YCTPOWCTBO U JIEHCTBUE
KOCMHYECKHX PaKeT-HOCHTEJICH;

—YyMEHUE HU3MEpATh. MTHOBCHHYIO CKOPOCTh W YCKOPEHHE TMPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBM)KEHUH, IEHTPOCTPEMHUTEILHOE YCKOPEHHE MTPH PABHOMEPHOM JBMKEHUH 110 OKPY)KHOCTH;

—YyMEHUE HCIIOJIb30BaTh MOJyYeHHBIC 3HAHUS B MOBCEHEBHOMN JKU3HH (OBIT, YKOJIOTHS, OXpaHa OKPYKaIOIIEH
cpenbl).

1 B kBaspaTHBIC CKOOKH 3aKITIOUCH MaTepHall, HE SBJISFOIIUNCS 00s3aTeIbHBIM TS U3YICHHSI.

Mexannyeckne Kojge0aHusi M BOJHBL. 3BYK (16 1)

Konebatenbnoe nemwxkenue. Konebanus rpysa Ha npyxune. CBoOonHbie koneOanusi. KonebarenpHas cuctema.
MasTHuk. AMIuIMTyza, Iepuoj, 4actoTa kojedanui. [["apmonudeckue konedanus]. IlpeBpaiienue sHepruu
npu KoJjebaTeTbHOM

NMBUKCHHUH. 3aTyxaroniue KojeOanus. BeiHykIeHHbIe kKoneOanus. Pesonanc. Pacnpoctpanenue konebanuii B
ynpyrux cpenax. [lomepednsie u npoosbHbie BOAHBL. JlinHA BONMHBL. CBSI3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHHsI U TIEPHOJIOM

(uacToToii). 3ByKOBBIE BOIHBI. CKOPOCTH 3BYKa. BricoTa, TeMOp ¥ TPOMKOCTB 3BYyKa. JX0. 3BYKOBOW pe30HAHC.
[MaTepdepenmms 3ByKa).

OPOHTAIJIbHA S JIABOPATOPHAA PABOTA

3. UccnenoBanue 3aBUCIMOCTH TIEPHO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUil MasiTHUKA OT ATUHBI €r0 HUTH.
I[IpeaMeTHBIMH pe3yJibTaTAMU 00YYEHUS 10 TAHHOU TEME SIBJISTIOTCSI:

—TIOHUMaHUE U CIIOCOOHOCTh OMHCHIBATh U OOBACHATH (PU3MUECKHE SBICHHS: KOJIeOaHUs MaTeMaTUYECKOTo U
MPY>KUHHOTO MAasiTHUKOB, PE30HAHC (B TOM YHCJIE€ 3BYKOBOM ), MEXaHUYECKHUE BOJIHBI, IJTMHA BOJHBI, OTPAKCHUE
3BYKa, 9X0;

—3HaHHUE U CIIOCOOHOCTD JaBaTh OINpeesIeHs] (PU3NUECKUX MOHATHI: CBOOOIHBIE KOJIeObaHus, KojiebaTenbHas
CHUCTeMa, MasATHUK, 3aTyXamllue KoJeOaHus, BBIHYKJICHHbIE KojeOaHus, 3BYK M YCJIOBHUS €r0
pacrpocTpaneHust; GU3NUECKUX BEJIWYUH: aMIUTUTY/a, TIEPUOJ] M YacToTa KojeOaHuil, COOCTBEHHAs 4acTOTa
KOJIeOaTEIbHON CHUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (U3MUECKUX MOJETEH:
[rapmMOHMUecKHe KOJIeOaHus |, MATEMAaTUYECKUM MasITHUK;

—BIIaJIcHUE JKCIEPUMEHTAIBHBIMU METOJaMH HMCCIEI0BAaHUSl 3aBHCHUMOCTH TEpUOJia U YacTOThl KoieOaHUi
MasiTHUKA OT JIJIMHBI €r0 HUTHU.

JJIeKTPOMAarHuTHOE moJie (26 4)

OnHOpOAHOE M HEOJAHOPOJHOE MarHuTHoe mnose. HampaBiieHne TOKa M HalpaBi€HUE JIMHUKA €r0 MarHUTHOTO
nons. [IpaBuno OypaBunka. OOHapyxeHue MarHUTHOro nosjs. [IpaBuino neBoit pyku. MHIyKIMS MarHUTHOTO
nosist. MarautHeld motok. OnbiTel Papaznes. DneKTpOMarHuTHas MHAYKIUA. HarpaBineHue MHIYKIMOHHOIO
Toka. IlpaBuno Jlenna. SBnenune camoumHaykuuu. IlepeMeHHBI TOK. I'eHepaTop IEPEMEHHOIO TOKA.
[IpeoOpa3zoBanus 3Hepruu B ayeKTporeHeparopax. Tpanchopmarop. [lepenada snekTpudeckoi 3HEpPrUM Ha
paccrosiHue.  OJEKTPOMAarHUTHOE TOJE. ODJIEKTPOMarHUTHbE BOJHBL. CKOpPOCTh  pacnpoOCTpaHEHUs
3JIEKTPOMArHUTHBIX BOJH. BIMsSHUE 3MEKTpOMAarHWTHBIX M3JIy4€HUN Ha >KUBble opraHu3Mbl. KonebaTenbHbIil
KOHTYyp. [lomydyeHue 9JEKTpOMAarHUTHBIX  KojeOaHuid. IIpuHIMIBI  paguMoCBS3M U TEIEBUACHUS.
[MuTepdepennus creta.| DnekTpoMaraiuTHas npuposa csera. [Ipenomnenue cBera. IlokazaTens nmpenomiieHus.



Hucniepcus cera. Lsera ten. [Cnekrporpad u cnekrpockorn.] Tunsl onTtHueckux crnekTpoB. [CreKTpaabHbIN
aHanus. | [Tornomenre u ucnyckanue cBera aroMmamu. [IpoucxoxaeHue JTMHeyaThiX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. 3ydenue sIBACHUS JIEKTPOMATHUTHON UHAYKIUU.

5. HaGumroieHHe CIUIOIIHOTO U JIMHEHUYAThIX CIIEKTPOB UCITyCKaHUS.

IIpenmeTHBIMHU pe3yJIbTaTaAMH 00Y4YEHMSI 110 TAHHOM TeMe SBJISIOTCS:

—IIOHMMaHUe U CIIOCOOHOCTh ONMCHIBATh U OOBACHATH (U3UYECKUE SBJICHHS/IIPOLECCHI: IEKTPOMAarHUTHAs
WHIYKLUA, CaMOMHIYKLUsA, IPEIOMIICHHE CBETa, IUCIEPCUs CBETa, IOIVIOLIEHWE U HCIYCKAaHHME CBETa
aTOMaMU, BOSHUKHOBEHUE JIMHENYATBIX CIIEKTPOB UCITYCKaHMs U MOTJIOLEHUS;

—3HaHUE U CIOCOOHOCTH J1aBaTh OMpPEeICHHsI/OUCAHNUS

(GU3MUecKUX MOHATUI: MarHUTHOE I10Jie, JIMHUM MAarHUTHOM MHIYKLIHH, OJHOPOJHOE M HEOAHOPOIHOE
MarHUTHOE II0JI€, MArHUTHBIM IIOTOK, IIEPEMEHHBIA JJIEKTPUYECKUH TOK, JJIEKTPOMATHUTHOE IIOJIE,
JIEKTPOMArHUTHBIE BOJIHBI, 3JEKTPOMArHUTHBIE KOJICOAHUs, PaJUOCBA3b, BUAMMBIA CBET; (U3NYECKUX
BEIMYMH: MarHuTHas WHAYKLIWS, HHIYKTHBHOCTb, IIEpUOJ, 4YacTOTa M AaMIUIMTYyJa DSJIEKTPOMAarHUTHBIX
KoJIeOaHUH, TOKa3aTeNu PEIOMIICHHSI CBETa,

—3HaHue (HOPMYIHPOBOK, IOHUMAHUE CMBICIIA U YMEHHE NMPHUMEHSATh 3aKOH MPEJIOMJICHHUSI CBETa M IPABUIIO
Jlenua, KBaHTOBBIX IIOCTYJ1aTOB bopa;

—3HAaHHWE HA3HAYCHUS, YCTPOWCTBA M NPHHIMIA JCUCTBUS TEXHUYECKHUX YCTPOMCTB: AIEKTPOMEXAHUUYECKHM
UHAYKIMOHHBIA TIeHepaTop IEePEeMEHHOro TOKa, TpaHchopMaTop, KoyieOaTelnbHbI KOHTYp, JAETEKTOp,
CIIEKTPOCKOII, CrieKTporpad;

—[noHuMaHue cyTH MeTO/1a CIEKTPAJILHOTO aHAJIN3a U €r0 BO3MOYKHOCTEN |.

Crtpoenue aTtoMa 1 aTOMHOIO sigpa (18 u)

PagnoakTHBHOCTh KaK CBHUJIETEIBCTBO CIIOKHOTO CTPOEHHUS aToMOB. Aub(da-, Oera- W ramma-usnydeHUsl.
OmnsiTel Pezepdopna. SnepHas moznens aroma. PaguoakTuBHbIE npeBpallieHHss aTOMHbIX sanep. CoxpaHeHue
3apsI0BOI0 ¥ MacCOBOTO YUCEII IIPH SAEPHBIX PEAKIUAX. DKCIEPUMEHTAIbHbIE METO/IbI UCCIIEI0BAHUS YACTHUIL.
[IpoToHHO-HEWTpOHHAsT Mojenb sAapa. PU3UYECKUH CMBICT 3apsI0OBOIO W MAaccoBOro 4yucenl. M30Tombl.
[IpaBuna cmemenust s anbda- U Oera-pacmaga MpU SACPHBIX PEAKIUAX. DHEPIrUs CBA3HM YAaCTUI B spe.
Henenue snep ypana. Llennas peakuus. SlnepHast sHepreTuka. JKoJIOrH4ecKrue MmpobiemMbl paboThl aTOMHBIX
anektpoctaniuii. Jlozumerpusi. Ilepuon momypacmaga. 3akoH paJMOAaKTHBHOTO —pacranga. BriusiHue
paZMOaKTUBHBIX M3JIyY€HUHN Ha XXUBbIE OpraHu3Msbl. TepmosaepHas peakuusd. Mcrounuku sHeprun CosiHua u
3BE3/I.

O®POHTAIJIBHBIE JIABOPATOPHBIE PABOTbI

6. MI3mMepeHne ecTeCTBEHHOTO paAHalliOHHOT0 (JOHA JO3UMETPOM.

7. N3ydenue aeneHus siapa aroMa ypaHa 1o ¢pororpaduu TpeKosB.

8. OneHka nepuo/ia nojrypacmaza HaxosAIIKUXCs B BO3AYX€E IPOJYKTOB pacraia ra3a pajoHa.

9. N3ydyeHne TpeKkoB 3apsyKEHHBIX YaCTHULL IO TOTOBBIM (hoTOrpadusiM.

IIpeaMeTHBIMH pe3yJIbTaTAMM O0YUEHUS 10 JTaHHOU TeMe SIBIISIOTCS:

—TIOHUMaHUEe M CIOCOOHOCTh ONHUCHIBATh U OOBSACHATH (U3NYECKUE SBJIEHMS: PaJUOaKTUBHOCTD,
VOHM3UPYIOLINE U3IIy4YEHUS;

—3HaHUE U CHOCOOHOCTH JaBaTh OIPENEICHUS/ONUCAaHUS (PU3NYECKUX IMOHATHI: paloaKTUBHOCTb, aibda-,
OeTa- ¥ TaMMa-4acTUIlbl; (PU3NUECKUX MOJIEICH: MO CTPOSHUSI aTOMOB, TipeiokeHHbIe J{. TomconoMm u .
Pesepdopnom; npoTOHHOHEUTPOHHAS MOJIENIb ATOMHOTO Sipa, MOJIENb IMpolecca JAeJIeHUs Apa aToMa ypaHa,
(bu3MYeCKUX BETUYMH: MOTJIOUICHHAs /1032 U3Iy4eHUs], KOAh(UIIMEHT KauecTBa, SKBUBAJICHTHAs J03a, IEPUO
noJjlypacrnana;

—YyMEHUE NMPUBOAUTH NMPUMEPHI U OOBICHATH YCTPOMCTBO M NMPUHIUI JEHCTBUS TEXHUYECKUX YCTPOWCTB U
YCTaHOBOK: cueTuuk ['elirepa, kamepa BuibcoHa, my3bIpbKoBas KaMepa, SIAEpHBIA pEakTop HAa MEIJIEHHBIX
HEHUTPOHAX;

—YMEHHE U3MEPATh: MOIIHOCTb J03bl PaJIMOAKTUBHOTO U3ITy4eHHUsI OBITOBBIM JJO3UMETPOM;

—3HaHue (HOpMYJIMPOBOK, TOHHUMaHUE CMbICIIa U YMEHHE NMPUMEHATh: 3aKOH COXPAHEHUS MacCOBOTO YHCIA,
3aKOH COXpaHEHMsI 3apsA/1a, 3aKOH paAHOaKTUBHOIO paciaja, IpaBuiIo CMEIIECHHUS;

—BIIaJIcHNE SKCIEPUMEHTAIBHBIMU METOJaMH HCCIIE0BAaHUS B MPOIECCe U3YyUEHHs] 3aBUCHMOCTH MOIIHOCTH
M3ITy4eHUs IIPOAYKTOB paciaja pajoHa OT BpEMEHY;



—TIIOHUMAaHHUE CYTH SKCIIEPUMEHTAIBHBIX METOIOB HCCIIETOBAHUS YaCTHIL;
—YyMEHHUE HCITOJIB30BATh MOJyYECHHBIC 3HAHUS B IMOBCEIHCBHOM XHU3HU (OBIT, SKOJIOTHS, OXpaHa OKPYKaroIen
Cpelbl, TEXHUKa 0€30MacHOCTH U JIp.).

Crtpoenue u 3Bosounst Beesrennoi (6 1)

Cocras, cTtpoeHue u npoucxoxzaeHue CosiHeuHOM cucTeMbl. Ilnanersl n Manbie Tena COJHEYHOW CHCTEMBI.
Crpoenue, nznyduenue u 3Bosronns ComnHua u 38e37. CTpoeHue 1 3BosoLus BeeneHHOM.

IIpenmMeTHBIMHU pe3yJibTaTaMU O0YUYECHHUSI 110 TaHHOM TeMe SBJISIOTCS:

—TMpEeICTaBIIEHUE O COCTABE, CTPOCHUH, MPOUCXOXKIECHUHU U Bo3pacTe COMHEUHON CUCTEMBI;

—YyMeHUE NPUMEHSATH GU3NYECKUE 3aKOHBI /U1 00BICHEHUS ABMKEHUS T1aHeT CONHEYHOU CUCTEMBI,

—3HaTh, YTO CYIIECTBEHHBIMH MapaMeTpaMy, OTIMYAIONIMMHU 3BE3]lbl OT IUIAHET, SABJISIIOTCA HMX MAacChl U
MCTOYHUKHU SHEPrHH (TEPMOSACPHBIE PEaKIIUU B HeJlpaxX 3Be3/ U PaJIMOaKTUBHBIEC B HEJPax IJIAHET);
—cpaBHUBaTh (HU3MYECKHE U OPOUTAIBHBIC MAapaMEeTpPhl TUIAHET 3€MHON TPYIIBI ¢ COOTBETCTBYIOIIUMU
napaMeTpamH IJIaHeT-TUTaHTOB M HaXOJUTh B HUX OOIIee U Pa3InyHOE;

—o0BsicHATH CyTh dhdexra X. Jloriepa; GopmyaupoBaTh U 0OBICHATH CYTh 3akoHa D. Xab0ma, 3HATh, 4TO
9TOT 3aKOH SIBUJICSI DKCIIEPUMEHTAJIbHBIM MOATBEPKACHUEM MOJENIU HecTalMoHapHOW BceneHHo, oTKpbITON
A. A. ®puamaHoMm.

TemaTuueckoe IIJIAaHUPOBAHHC.

7 kaace
Ha3zeanue memot Koauuecmeo Kpaeseoueckuii Koauuecmeo Koauuecmeo
Yacoe KOMnoHenm 1a60pamopHbIX | KOHMPOIbHBIX
paoom padom
BBenenue 4 - 1 -
IlepBonauajbHbIE 6 - 1 3auer
CBeJleHHS 0
CTPOEHMH BellecTBa
B3aumoaeiicrBue 23 Pemenwue 3amay Ha 4 2
TeJl pacueT myTH
BpPEMEHHU JIBIKCHUS
MeEX1y HaceTeHHBIMU
nmyHKTamMu bopoBckoro
paiioHa.
JlaBjieHue TBepPAbIX 21 PacueT nmaBieHUsST BOABI 2 3a4eT
TeJl, JKUAKOCTel U Ha JHO M CTEHKH B
ra3oB O6uuHCKOM Oacceline
JBOpIIA criopTa
«Onmuamm: ryouHa
OaccelHOB:
25-MeTpOBBIE —  OT
120 mo 160 cm
50-metpoBeiii — 220
cM
«rsrymatauky — 70
CM).
Pabora u 16 - 2 1
MOIIHOCTb.
JHeprus.
8 ku1acc
Ha3zeanue memui Konuuecmeo Kpaeseoueckuii Konuuecmeo Konuuecmeo
uacoe KoMnonenm 1a00pamopubIX | KOHMPOIAbHBIX
padom padom




TenoBble ABICHUSA 23 OAO «Kanyxckuit 3 3
TypOunHbIit 3aBo1y -
U3TOTOBJICHHE
MapOBBIX TYpOUH
http://www.oaoktz.ru/
DyieKTpHYeCKHe 29 Pacuer ctoumoctu 5 2
SIBJICHUS notpebiaeHus
BJIEKTPUYECKON
SHEPTHUH T10
MOKa3aHUsIM
JIOMAITHUX CYCTUYNKOB
1 TapuHBIX
IIOKa3aTesen
Bboposckux
3JIEKTPOCETEM.
DJIeKTPOMArHUTHbIE 5 AO "HayuHo - 2 1
sIBJICHU S IIPOU3BOJICTBEHHOE
OpeInpUsITHE
"Kamyxckuii
pUOOPOCTPOUTENBHBIIH
3aBox "Taipyn" -
W3TOTOBJICHHE
AIEKTPOMArHUTOB H JIP.
000py/I0BaHUs.
CBeToOBbBI€ SIBJIEHUS 13 - 1 1
9 kiace
Ha3zeanue memot Koauuecmeo Kpaeseoueckuii Konuuecmeo Koauuecmeo
uacoe KOMnoHenm 1a00pamopHbIX | KOHMPOIbHBIX
paoom paoom
3akonwt 34 HckyccTBeHHBIC 2 3
63aUMO0eicmeus u CIIyTHUKH 3EMIIN.
osudiceHus men Kanyxckas obmacts —
KOJIBIOEIh
KOCMOHABTHKH.
Mexanuueckue 16 - 1 1
Ko1ebanus, 01HbL.
3eyk
Inekmpomaznumnoe 26 Kamyckas TeneBsllKa 2 1
noe. (http://kaluga.rfn.ru/):
TeJEeBUICHUE U
paAvOCTaHIINH.
Cmpoenue amoma u 18 ATOMHasI SHEpreTuKa. 4 1
amomnozo aopa. OOGHUHCKast aTOMHAs
AIIEKTPOCTAHIIHS.
Cmpoenue u 6 Kamyxckmii - 1
2601104 UA IJIaHETapuil —
Bcenenmnoii. BUpTYyaJIbHAS
9KCKYPCHSI.

Y4yeOHO-MeTOANUECKOE 00ecIeyeHue

7 kaacc.



http://www.oaoktz.ru/
http://kaluga.rfn.ru/

Cocrasinsromue Ha3BaHHE aBTOP Ton W3JIaTEIbCTBO
YMK U3IaHus
YueOHuK ®dusnka 7. A. B. IleppimkuH. 2018 Mockga «JIpoday.
COopHuK 3a1a4 Coopnuk 3amau mo | E. I'. MockoBkuHa, 2018 Mocksa «BAKO».
¢usuke 7-9 knacc. B. A. Bonkos.
8 kiacc.
CocraBagoimue HaszBanue ABTOp I'ox n3panus HN3pareancTrBo
YMK
Y4edoHuk ®dusuka. 8. A. B. [IéppIkuH. 2018 M: - «/Ipoday,
«BepTtukanby.
JInpakTuyeckue Coopnuk 3amau o | E. I'. MockoBkuHa, 2018 Mocksa — «BAKO».
MaTepHaJbl ¢busnke 7-9 knacc. B. A. Boiikos.
9 kJacc.
Cocrasasommue HasBanmue ABTOp I'op u3nanus HU3parenscTBo
YMK
Y4yeOuunk ®dusuka. 9. A. B. Ileppiikus, 2018 M: - «/Ipoday,
E. M. I'yTHuK. «Beprukanby.
JAupakTudyeckue Coopuuk 3amad mo | E. I'. MockoBkuHa, 2018 MockBa — «BAKO».
MaTepPUaJIbl ¢busuke 7-9 knacc. B. A. Bosxkos.

KOHTpOHBHO-I[I/IEIFHOCTH‘-ICCKI/IG MaTepHualbl.
1. Junaxtuueckue matepuansl. Gusuka. 7 xnacc. A. E. Mapon, E. A. Mapon. MockBa «/Ipoday.
2018.
2. Junaktudeckue marepuansl. Pusuka. 8 kinacc. A. E. Mapon, E. A. Mapon. Mocksa — «Ipoda».
2018
3. ®uzuka 9. CamocTosTeNnbHbIE U KOHTPOJbHBbIE PaOOTH. MexaHHKa. DIEKTPOMAarHeTH3M.
Crpoenne atoma. JI. A. Kupuk. Mocksa — «MJIEKCA». 2018.




