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PE3VJIbTATBI OCHOBEHUA KYPCA

BbinmyckHuK HayuMTCs:

e coOmofaTh mpaBwia O€30MACHOCTH U OXpaHbl TpyAa Npu paboTe ¢ ydyeOHBIM U
1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMHMHOB: (HU3UUECKOE TENO, (HU3NIECKOE
ABJICHHUE, (U3NUECKas BEJIMUMHA, CIUHHLIBI H3MEPEHNUS;

® pacrno3HaBaTh MPOOJIEMbl, KOTOpbIE MOXHO PpEIIUTh IPU IHOMOIIM (PU3UUECKUX
METOJI0B; AHAJIU3UPOBATH OTJENIbHBIE JTallbl IIPOBEICHUS MCCIENOBAaHUNA M MHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

® CTaBUTh OMBITHI 10 MCCIEAOBAHHUIO (DPU3MYECKHUX SBICHUA WM (PU3HMUECKUX CBOMCTB
Tesl 0e3 HUCIOIb30BaHUS MPSAMBIX H3MEPEHUi; mpu 3ToM (GOpMyJIUpoBaTh MNpolieMy/3anaqy
y4eOHOr0 3KCIEPUMEHTA; COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOIO 00OPYA0BaHMS; MPOBOAUTH
OIBIT U (OPMYJIUPOBATH BBHIBOJIBL.

[Tpumeuanue. Ilpu mpoBeneHUN UCCIENOBaHHUS (PU3MUECKUX SIBICHUH H3MEPUTEIHHBIC
npuOOpBl  UCTIONB3YIOTCS JIMIIb KaK MJATYMKH HM3MEpPeHHS (PU3MUYECKMX BEIMYUH. 3arucu
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® [IOHUMATh POJIb HKCIIEPUMEHTA B MTOJIyYeHUH HAy4YHOH MH(OopMaIuu;

® [POBOAMTH NpsAMbIE U3MEpPEHUs (PU3MUECKUX BEIUYHMH: BpPEMsl, PACCTOSHHUE, Macca
Tesna, o0beM, cujia, TeMIlepaTypa, aTMOC(EpHOe JaBJiCHUE, BIAKHOCTh BO3/yXa, HaIPsDKEHHE,
CHJIa TOKa; TIPH 3TOM BBIOMPATh ONTUMAJIBHBINA CIOCOO M3MEPEHHUS U UCIOJIb30BaTh MpoCTeiIne
METO/IbI OLICHKH ITOTPEITHOCTEN N3MEPEHUM.

® IPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEJIMYMH C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUIl: TNpH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh pe3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIHUI] U IpadUKOB, JeNIaTh BBIBOJIbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

® IPOBOAMTH KOCBEHHBbIE HW3MEPEHUs (PU3MUECKUX BEJIMYMH: TPH BBINOJIHEHUU
U3MEpeHuil coOupaTh SKCIEPUMEHTAbHYIO YCTaHOBKY, CIEAys NPEAOKEHHONH WHCTPYKIMH,
BBIUMCIISTh 3HAYEHHUE BEIMYMHBI U aHAJIM3UPOBATh MOJIYyUEHHbIE PE3YIbTAThl C YUETOM 3a/1aHHOMN
TOYHOCTH U3MEPEHU;

® AHAJIM3UPOBATh CUTYallUU NMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaThb B HHUX
NPOSBIEHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEW U MPUMEHSTh
UMEIOLINECs 3HAaHUS 7151 UX OOBSCHEHMUS;

® [IOHMMATh NPUHIMIIBI JCWCTBUS MAallMH, NPUOOPOB M TEXHUUECKUX YCTPOMCTB,
yCIIOBHA UX 0€30M1acCHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

® JCIIOJIb30BAaTh MPH BBHIMOJIHEHUH YU4EOHBIX 3aj]au HAY4YHO-TIOMYJISPHYIO JUTEPATYPY O
(bU3NUeCKUX SBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbInyCKHUK MOJIYYHT BO3MOKHOCTD HAYYHUThCSH:

® OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCIEAOBAHUM, pOib (U3MKK B paclIMpeHUH
IpeJCTaBIeHUN 00 OKpYXKAroIeM MHUPE U €€ BKJIAJ] B YIyUIIEHUE KauecTBa KU3HHU;

® 1CIIOJIB30BaTh MIPUEMBI IOCTPOEHUS HU3NYECKUX MOJENEH, MOMCKa U (POPMYIUPOBKH
JI0Ka3aTeNNbCTB BBIIBUHYTBIX TMIIOTE€3 M TEOPETUYECKMX BBIBOJOB HA OCHOBE AMIIMPHUUYECKU
YCTAHOBJICHHBIX (DaKTOB;

® CpaBHMBAaThb TOYHOCTb H3MEPEHUs (PU3MUECKUMX BEJIMYMH [0 BEJIMYMHE UX
OTHOCHUTEJIBHOM MOTPEIIHOCTH NPU IPOBEACHUH MIPSIMBIX U3MEPEHUH;



® CaMOCTOSITEJIbHO NPOBOJUTH KOCBEHHBIC H3MEPEHHs] M HCCIEAOBAaHUS (PU3UUECKUX
BEJIMYMH C MCIIOJIb30BAHUEM PA3IIUMYHBIX CIIOCOO0B M3MepeHus (PU3UUECKUX BEITMYHH, BHIOUPATh
CpPEICTBAa U3MEPEHHUS C y4EeTOM HEOOXOAMMON TOYHOCTHM H3MEpPEHHUil, 0OOCHOBBIBATH BBHIOOP
crocoba M3MepeHus, aJeKBATHOrO MOCTABJICHHOH 3a7auye, MPOBOAUTH OIEHKY JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB;

e BOCIpUHUMATh HH(OpPMALNIO (U3HUECKOTO COACpKAHHUS B HAYYHO-TIOMYJISIPHOM
JUTepaType U CpeACTBaX MaccoBOM HH(OpMalMM, KPUTUYECKU OLEHUBATh IOJYYECHHYIO
UHOPMALINIO, aHATH3UPYS €€ COIepKaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMaIy;

® C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUS O PU3NUECKUX SIBICHUAX
HA OCHOBE HECKOJBKHX MCTOYHUKOB MH(OPMAIIMH, COIPOBOXK/IATh BHICTYIJICHUE MTPE3CHTALIUEH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

MexaHn4yeckue siBJIeHUSA

BhInyCcKHUK HAY4YHUTCSH:

® pacro3HaBaTh MEXAHUYECKHE SIBJICHHS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIE€ CBOWCTBA WJIA YCJIOBHS MPOTEKAHMS ITHX SBJIICHUN: pABHOMEPHOE M HEPABHOMEPHOE
JBUKCHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIIMHEWHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHUS, CBOOOHOE Na/IEHHE TeJl, PABHOMEPHOE JBUKEHHUE IO OKPYXKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE TeEJl, PEAKTUBHOE JBIKEHUE, IIepeada JaBICHUSA TBEPIbIMU TEIIAMH,
KUAKOCTAMHU M TazaMu, aTMoc(epHoe [aBleHHUE, MJIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOLINX 3aKpeIyICHHYI0 OCh BpallleHUs, KoledaTenbHOE [BUKEHHE, PE30HAHC, BOJHOBOE
JIBUXKEHHE (3BYK);

® ONUCBHIBATh HW3YYEHHBIE CBOMCTBA TE€I M MEXAHUYECKUE SIBJIICHUS, HCIIOIb3YS
¢du3nyeckre BEIMYUHBL: yTh, IEpeMeIleHIe, CKOPOCTb, YCKOPEHHE, Ieprol 0OpalleHus, Macca
TeJa, TUIOTHOCTh BELIECTBA, Cuja (CHJIa TSKECTH, CUJla YNPYTOCTH, CUJla TPEHHs ), aBJIEHUE,
UMIyIbC TeNa, KUHETHYeCKash HHEprusi, MOTEHLHUalbHas DJHEpPrus, MexaHudeckas padorta,
MexaHudeckass MomHocTh, KIIJ[ mpu coBepmieHMH paGoThl C HCHOJIb30BAHUEM IPOCTOTO
MeXaHM3Ma, CHJla TPEHUsI, aMIUINTY/1a, IEPHOJ] U YacToTa KojeOaHuM, JUIMHA BOJIHBI U CKOPOCTb
€€ pacHpoCTpaHEHHUs; TMpH ONUCAHUM TPABWIBHO TPAaKTOBAaTh (U3MYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX O00O03HAu€HUs M E€IUHUIBl W3MEpPEHMs, HaXOAUTh (OPMYIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAUYECHUE
($u3nUecKoil BETUUNHBL;

® AHAJIU3MPOBAaTh CBOMCTBA TEJ, MEXAaHWYECKHE SBIECHHUS W MPOLECCHI, HCIOIb3YS
¢u3nyecKkne 3aKOHBI: 3aKOH COXPAHEHHUs JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYTEPIIO3HITUH CHIT (HaXOXKIeHNEe paBHOoAeCTBYomIeH crbl), I, I1 u 11l 3akonsr HeroToHa, 3aK0H
COXpaHEHMs MMITyJIbca, 3aKoH ['yka, 3akoH Ilackand, 3akoH ApxuMmena; NMpu 3TOM pas3inyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKECHUE;

® pa3iIUyaTh OCHOBHBIE IMPHU3HAKU H3YYEHHBIX (U3NYECKUX MOJeNiel: MaTepuaibHas
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETa;

e pewaTh 3a7au, UCHOJIb3Yysl PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPTuH, 3aKOH
BCEMHUPHOTO TATOTeHUs, npuHUun cyneprnozummu cwi, [, II n III 3akonsl HeroToHa, 3akoH
COXpaHEHUsI HMIyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u QGOpPMYIbI,
CBsI3bIBaOIIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, MJIOTHOCTh
BEILECTBA, CUJIA, JABJICHUE, UMIIYJIbC TEJld, KMHETUYECKasl JHEPIWs, MOTCHIUAIbHAs JYHEPIHs,
MexaHu4deckass pabota, mexaHuueckas MomHocTh, KIIJ| mpoctoro mexanusma, cuia TpEHUS
CKOJIbKEHUSI, KOOP(DUITUSHT TPEHUS, aMILUIUTY/1a, IEPUO M YacTOTa KoJIeOaHuM, ATMHA BOJHBI U



CKOPOCTh €€ pAaclpOCTpPaHEHHUs): Ha OCHOBE aHajM3a YCIOBHS 3aJaud 3alHUChIBaTh KpaTKoe
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIC Ui €€
pelIeHHs, TPOBOAUTH PACcUEThl U OICHUBATH PEAbHOCTH MOJYYCHHOTO 3HA4YEHUs (pusmueckont
BEJIMYMHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHTHCSH:

® UCNONBL306aMb 3HAHUA O MEXAHUYECKUX SGNeHUSX 6 MNOGCEOHEeSHOU JCUSHU Ol
obecneyenuss 6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCMpOUCmeamu,
0Jis1 COXpaHeHus. 300p06bsl U COONIOOCHUSI HOPM IKOAOSUYECKO20 NOBeOeHUsl 8 OKpYicaroujell
cpede; NpUBOOUMb NPUMEPbl NPAKMUYECKO20 UCHONb308AHUA — (U3UYecKUX 3HAHUU O
MeXaHuyecKux sAeleHusX U QuU3UYecKux 3aKOHAX; NpuUMepbl UCHNONb308AHUSL B0300HOBIAEMbIX
UCTMOYHUKO8  DHepeuu,  9KOJIO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUL — KOCMUYECKO20
NPOCMPAHCME,

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOujutl
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUYecKou JSHepeuu, 3aKOH
COXpaHeHUsT UMNYIbCA, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNOb308AHUS
YacmHbIX 3aKOH08 (3akoH I'yka, Apxumeoa u op.);

® HAxXo0umv A0eK8AMHYI0 NPEONIONCEHHOU 3a0aye QuauUyecKyro MoOoelb, pazpeulams
npobnieMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke ¢  UCHOJIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

TennoBble ABIEHUSA

BbInyCKHUK HAYYHTCS:

® pacro3HaBaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e WMEIOUIMXCA 3HAHUUN
OCHOBHBIE CBOMCTBa WJIHM YCIOBHS MPOTEKAHUS ATHX sIBICHUU: auddysus, n3MeHeHue oodbeMa
Tel NpPU HarpeBaHUU (OXJAXJIEHUH), OoJblIas CKMUMAEMOCTh TIa30B, Majlasi CKHUMaeMOCTh
KHUJIKOCTEW ¥ TBEPIBIX TEI; TEIJIOBOE pPAaBHOBECHE, WCHApeHHe, KOHJIEHCAIWs, IUIaBIICHHE,
KPUCTAUTU3AIMsl, KHUIICHWEe, BJIAKHOCTh BO3MyXa, pa3jMYHBIE CIIOCOOBI TEIUIoNepeIadun
(TETUIOIPOBOIHOCTH, KOHBEKIIHS, M3JIyUEHHE), arperaTHble COCTOSHHS BEIIECTBA, MOTJIOIICHUE
SHEPruM TMPH UCHAPEHUU KUIAKOCTU M BBIICTICHHE €€ MPH KOHACHCALMU Mapa, 3aBHCHUMOCTh
TEMIEPATyphbl KUTICHUS OT JaBJICHUS;

® OIHCHIBATh M3YYCHHBIC CBOMCTBA TEJ W TEIJIOBHIC SIBIICHUS, UCIIOJIB3YS (PU3NUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHUs, TEMIIepaTypa, yaelnbHas TEIIOEMKOCTh
BEIIECTBa, YAeNbHAas TEIUIOTa IUIABIICHUs, yeibHas TEIIOTa MapooOpa3oBaHus, yiaelabHas
TEIIOTa CropaHus TOIUIMBA, KOY(DPHUIIMEHT MOJE3HOTO NEHCTBHUS TEIIOBOTO JBUTATENs; MpPHU
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DMU3MUECKUN CMBICH HCIOJIB3YEMBIX BEIHYUH, HUX
0003HAYCHHSI M STUHUIIBI U3MEPEHUS, HAXOIUTH ()OPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3NICCKYIO
BEJIMYMHY C JPYTHMH BEITUIMHAMH, BEIUUCIISITh 3HAUCHUE (PU3NUECKOMN BEITMIMHBL;

® aHAIM3HPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBICHUS W MPOIIECCHI, UCIONb3Ys] OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YYEeHHS O CTPOCHHMHM BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTUH;

® paziIuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJENEH CTPOCHHsS Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEIN;

® TPUBOIUTH NPHUMEPHI MPAKTUYECKOTO WCIOIB30BAaHUS (DU3MUECKUX 3HAHUU O
TEIUIOBBIX SIBIICHUSIX;

e pewmaTh 3aJa4yM, HCIOJIb3Yysl 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Ipolieccax U
dbopMyIbl, CBS3BIBAOIIME (DU3WUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEeMIepaTrypa,



yIenbHas TEIUIOEMKOCTh BEIIECTBa, yJeNbHAs TEIUIOTa IUIABJICHHS, YACHbHas TEIUIoTa
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOILINBA, KOA(D(PHUIIMEHT MOJIE3HOro NEHCTBUS
TEIUIOBOTO JIBUTATENs[): HA OCHOBE aHAlIM3a YCIOBHS 3aJaud 3alMChIBaTh KPAaTKOEe YCIIOBHE,
BBIICTIATh (DM3MUYECKHUE BEIUYHMHBI, 3aKOHBI M (OPMYIbI, HEOOXOIUMBIC NJisi €€ pEeIIeHUs,
MIPOBOJIMTH PACUEThI U OLICHUBATh PEAIbHOCTH MOIyYEHHOTO 3HAUYCHUS (DU3HUECKON BEIIMYNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUA O MENN0BbIX SABNEHUAX 6 HOBCEOHEeBHOU HCUSHU Ol
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ npUdOPamu U MexXHUYeCKUMU YCmpoucmeamu,
0I5l COXpaHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOCHUs 8 OKpYcaroujel
cpede; npusoOUMb NPUMeEPbl IKOJOSUYECKUX NOCIeOCMEULl pabombl Osueameneli 6HYMpeHHe20
C2opamusl, Meniosvix U 2UOPOINEKMPOCAHYULL,

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUll
xapakmep QyHOAMEHMANbHbIX UULECKUX 3AKOHO8 (3aKOH COXPAHEHUSI dHEPeUU 8 Menaio8blxX
npoyeccax) u 02PAHUYeHHOCMb UCNOIb308AHUSL YACHHBIX 3AKOHOG;

® HAXO0UMb AOEK8AMHYIO NPeONlONCEHHOU 3a0aue QU3UYECKYI0 MOOelb, pa3peuiams
npobremy Kak HA OCHO8C UMEIOWUXCS 3HAHULL O MEeNI08bIX SGIEHUSAX C UCHOIb308AHUEM
MAmMeMamuyecKoeo annapama, max u npu NOMowiu Memooo8 OYeHKU.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS

BbInyCKHUK Hay4uTCH:

® pACIO3HaBaTh AJICKTPOMATHUTHBIC SIBICHUS M OOBSICHATh Ha OCHOBE HMECHOIIUXCS
3HAHU OCHOBHBIC CBOWCTBA WJIM YCJIOBUSI TNMPOTEKAHUS STHX SIBICHHA: 3JCKTPU3AIUS Tel,
B3aMMOJICHCTBHE 3apsAJOB, DIIEKTPUYECKUH TOK M €ro JeHCTBHUS (TEIUIOBOE, XHUMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMAarHuTHAas UHAYKIUA, ACHCTBUE MarHUTHOTO
MoJis Ha TPOBOAHMK C TOKOM ¥ Ha JIBIKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE
AIIEKTPUICCKOTO TIOJIS Ha 3apsOKEHHYIO YaCTHILY, DJIEKTPOMArHUTHBIC BOJHBI, TIPSIMOJIHHEHHOE
pacrpocTpaHeHHEe CBETa, OTPAKEHHE U TPEIIOMIICHHE CBETA, IUCIIEPCHUs CBETA.

® COCTaBJSATh CXEMBI JJIEKTPUUECKUX IIeTel C TOCIeI0BAaTeNIbHBIM M TapalljieIbHbIM
COCMHEHUEM DJIEMEHTOB, pa3iiyasi yCIOBHBIE 0003HAYCHHSI HIIEMEHTOB DJIEKTPUUYECKHX IIeTIei
(MCTOYHHK TOKA, KITF0Y, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

® UCMOJB30BaTh ONTHYECKHUE CXEMBI JIJIsl TOCTPOCHHS U300paKeHHId B TIIOCKOM 3epKalie
U coOuparoIel JIMH3e.

® OMUCHIBATH HM3yYCHHBIC CBOWMCTBA TN U DJIEKTPOMATHUTHBIE SIBICHUS, HCIOIB3YS
dbuznyecKkue BEJIMYMHBL: DIIEKTPUYECKUI 3apsiji, cuila TOKa, SJIEKTPUUYECKOEe HampshKEeHUe,
DIIEKTPHUYECKOE COMPOTUBIICHUE, YIECIFHOE CONPOTUBIICHNE BEIIECTBA, pabdoTa dIEKTPUIECKOTO
MOJISl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHHE W ONTHYEeCKas CHjla JIMH3BI, CKOpPOCTh
AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTAa CBETA; NMPU ONMHCAHWHA BEPHO TPAKTOBATH
(U3HYECKUH CMBICIT HCIIOJIb3YEMBIX BEJUYHH, WX OOO3HAYCHUS W CJIWHHIBI H3MEPCHUS;
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMU BEIIUUYUHAMH.

® aAHAJIM3WPOBATH CBOMCTBA TEJI, SJICKTPOMArHUTHBIC SBJICHUS W IMPOIECCHI, UCTIOIB3YS
(du3nveckre 3aKOHbBI: 3aKOH COXPAHEHUS dIIEKTPUIECKOTO 3apsia, 3akoH OMa Il y4acTka IerH,
3akoH JDxoyns-JleHna, 3aKOH NPSMOJIMHEWHOrO PaCIpOCTPAaHEHUS] CBETA, 3aKOH OTPa)KEHUsS
CBETa, 3aKOH NPEJOMJICHHUS CBETA; MPU 3TOM Pa3jINdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YECKOE BBIPaKEHUE.

® TNPUBOIUTH TPHUMEPHl MPAKTUYECKOTO WCIONB30BaHUS (U3NYECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJICHHSIX



e pemaTh 337a4M, HCIONB3Yys Ppu3udeckue 3aKoHbI (3akoH OMa [Tt y4acTKa e, 3aK0H
Jxoyns-JleHna, 3aKOoH MPSMOJMHEHHOTO pacHpOCTPaHEHUS CBETa, 3aKOH OTPAKCHUsS CBETa,
3aKOH TpeJOMJICHHs cBeTa) M (OPMYIbI, CBA3BIBAIOIIME (PU3MYECKUE BEITUYMHBI (CHJIa TOKa,
JNEKTPUYECKOE HAIpPSHKEHHE, JIIEKTPUYECKOE COMPOTUBIICHUE, YAEIbHOE COMPOTHBIICHUE
BEIIECTBA, pabd0Ta ANMEKTPUUYECKOTO TOJISI, MOIIHOCTh TOKA, JOKYCHOE PACCTOSIHHE W ONTHYECKAs
CWJIa JIMH3BI, CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI U 4acTOTa cBeTa, (popmyJbl
pacueTra 3JIEKTPUYECKOTO COMPOTHBIICHUS MPHUIIOCICIOBATEIILHOMUTIAPATUICTFHOM COSIUMHEHUN
MIPOBOJHUKOB): HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4 3alMCHIBATh KPATKOE YCJIOBHE, BBIICISTH
buznyeckue BENUYUHBI, 3aKOHBI U (HOPMYIbI, HEOOXOIUMBIE IJii €€ pEeIlIeHHUs, MPOBOAUTH
pacueThl U OLIEHUBATh PEAIbHOCTD MOJYY€HHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

® UCNONIBL306aMb 3HAHUA 00 INIEKMPOMASHUMHBIX AGTIEHUSAX 8 NOBCEOHEGHOU HCUSHU OISl
obecneuenusi 6e30nacHocmu npu 0OpaweHuy ¢ npUOOPaMU U MeXHULeCKUMU YCMpPOUCmeamu,
0Jis1 COXpaHeHus 300p06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUs 8 OKpYyicarujel
cpede; npusoOUmMb NPUMEPHL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUll
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHeHUs 2J1eKmpuyecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 01 yyacmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

® UCNOIBL308AMb NPpUEMbl NOCMPOEHUs u3UYecKUX mooelell, NOUCKA U BOoPMYIUPOBKU
00Ka3amenbCmea GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 8bl80008 HA OCHOB8E IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

® HAX0O0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0ade @U3UYECKYI0 MOoOelb, pa3peulanmbs
npobnieMy KAk HA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHBIX —SGNIeHUX C
UCNONIL30BAHUEM MATNEMAMUYECKO20 annapama, max u npu nOMOowU Memooos OYeHKU.

KBanToBbI€ IBJICHUS

BbInycKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE UMEIOUINXCA 3HAHUUN
OCHOBHBIE CBOWMCTBA MU YCIOBHS MPOTEKAHUS STUX SBICHMIA: €CTECTBEHHAs U MCKYCCTBEHHAs
pPaZMOaKTUBHOCTh, 0O-, - U Y-M3JTy4CHHs, BOSHUKHOBEHHE JMHEWYATOrO CHEKTpa H3JIydeHUs
aToMa;

® ONUCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3yd (PU3NUYECKHUE BEITUYHUHBIL:
MAacCOBOE€ YHCIIO, 3aps0BO€ YHCIO, TEPHOJ] TMoJypacmnana, dHeprus (OTOHOB; MPHU OMUCAHUU
MPABWJIBHO TPAKTOBATh (U3MUYSCKUN CMBICT HCIOJIB3YEMBIX BEJIUYHMH, HX OOO3HAYCHUS U
SJIMHHIIBI U3MEPECHHS, HaXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEITUYHHY C
JPYTHMH BEJTUYHHAMH, BEIYUCIISITH 3HAUCHNE (PU3NICCKON BEITUIHHEI;

® AHAM3UPOBATH KBAHTOBBIE SIBICHUS, UCTIONB3Ys (PU3NUYECKHE 3aKOHBI M MOCTYNATHI:
3aKOH COXPAaHEHWs SHEPIUH, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsja, 3aKOH COXpaHCHHS
MAacCOBOT'O YHCJIa, 3aKOHOMEPHOCTH W3Jy4YCHHsS M TIOTJIOIICHHUS CBETa aTOMOM, IPH 3TOM
pa3IryaTh CIIOBECHYIO (OPMYITHUPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIPAXKCHHE,

® paziIUyaTh OCHOBHBIEC MPU3HAKHU IUIAHETAPHOW MOJEIH aToMa, HYKJIOHHOW MOJAETH
aTOMHOTO $1/1pa;

® TPUBOJIUTH NPUMEPHI TPOSIBICHUS B TPHUPOJE U MPAKTUYECKOTO WCIIOIH30BAHUS
PaZOaKTUBHOCTH, SJICPHBIX U TEPMOSACPHBIX PEaKIINiA, CHEKTPAIbHOTO aHAIHN3a.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCSH:



® UCNONBL306AMb NONYYEHHblE 3HAHUA 6 MNOBCEOHEBHOU MHCUSHU NpU 00paujeHuu ¢
npubopamu u MexHUYeCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX 4acmuy, 003umemp),
0I5l COXpaHeHUsi 300pP06bsi U COONOOEHUS. HOPM IKOJOSUYECKO20 NOBEOCeHUsl 8 OKpYcaroujell
cpeoe;

® COOMHOCUMb IHEPEUIO CE53U AMOMHBIX 0€p C 0epeKmom MACChl;

® NPUBOOUMb NPUMEPbI GIUAHUA PAOUOAKIMUBHBIX USLYUEHUN HA JHCUBLLE OP2AHUZMYL,
HOHUMAMb NPUHYUN OCLICMBUs 003UMEempPa U paziudams YClo8Us €20 UCNOIb308aHUS,

® NOHUMamMb IKOAO2UYECKUe NpobremMbl, BO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuwleHus dMux npoorem, NnepcneKmugbl UCNOIb30BAHUSA
VAPABAAEMO20 MEPMOAOEPHO20 CUHME3.

JieMeHThI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3blBaTh Ha3BaHUS UiaHeT COJHEYHOH CHCTEMBI, pa3imdaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHUs 3Be3qHoro Heba, aprokeHust Jlynpl, CoJIHIIA W TIJIAHET OTHOCHUTEIHHO
3BE3I;

® TIOHMMATh PA3UYMS MEXKIY TSIUONCHTPUYCCKOW M TEOLECHTPHUYECKON CHUCTEMaMH
MUDA;

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® yKazvleamv 0OWUe C8OUCMBA U OMIAUYUS NIAHEeMm 3eMHOU ZpPYnnvl U NIaHem-
eueanmos; manvix men ConHeuHou cucmemvl U OONLWUX NIAHEM,; NOIb308AMbCSA KAPMOU
36€30H020 Heba npu HAbIOOEHUSAX 36€30H020 Heba,

® paziuuams OCHOGHbIE XAPAKMEPUCUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

®  pasiuuantb cunomesvl O npoucxoofcdeHuu Conneunotl cucmembnl.



COJEP)XAHHUE
VYyeOnas nporpamma 10 kmacca paccuntaHa Ha 68 yacoB (2 yaca B HEAENIO).
JlaboparopHbIx paboT — 4 yaca, KOHTPOJIBHBIX pabOT — 5 YacoB.

Ne Paznen KomnuectBo KonTposbHas Jlaboparopubie
4acoB pabota paboTbI

1. Beenenne. ®usmka u  Qusuveckue 1
METO/Ibl U3YYECHHUSI IPUPOIBI

2. Mexanuka 25 2 2

3. OCHOBBI  MOJICKYJISIPHO-KHHETUYECKON 10 1 1
TEOPHUH

4. OCHOBBI TEPMOIUHAMUKHU 8 1

S. OCHOBBI 2JIEKTPOJIMHAMUKHU 24 1 1

Hroro 68 yacos

Beenenue.®@usuka u pusnyecKkre MeTOAbl H3YYEeHUs IPUPOIbI

®wusnka — Hayka o mpupoze. Ousnueckue Tena u sBiIeHus. HaOmoneHne u ommcaHue
¢uznueckux spiaeHuil. dusmyeckuil sKkcrepuMeHT. MojaenupoBaHuE SBJIEHUH U OOBEKTOB
npupoapl. PU3NYECKUE BEIMYHMHBI M MX HU3MEpEeHHE. TOYHOCTh M NOTPEIIHOCTh U3MEPEHHM.
Mexnynapoanas cucreMa equHuL. PU3ndecKue 3aKOHbI U 3aKOHOMEPHOCTH. PU3HMKA U TEXHUKA.
Hayunsblit MeToq no3Hanus. Pone ¢pusuku B popMHUpPOBaHUM €CTECTBEHHOHAYYHOM IPAMOTHOCTH.

Mexann4yeckue siBJIeHUSA

MexaHnnueckoe JBMKeHHE. MaTepualibHas ToYkKa Kak MOJETb (U3UYECKOro Telna.
OTHOCHTENBHOCTD MEXaHWYeCKOro JBmkeHHs. CucremMa orcyera. DPU3NYECKHE BEIUYMHBI,
HEOOXOIUMBIE NIl OMMCAHMS JABM)KEHUS M B3aMMOCBS3b MEXJIYy HUMHU (IIyTh, NEpEMEIEHUE,
CKOPOCTb, YCKOpEHHUE, BpeMs ABM)KEHHUs). PaBHOMEpHOE M PABHOYCKOPEHHOE MpPsIMOJUHEIHOE
IBWKEHHE. PaBHOMepHOe JBMXKEHHME 1O OKpyxkHocTW. llepBeiii 3akoH HproTOoHa n
uHepuua.Macca Tena. [InotHocts Bemecta. Cunna. Equnanns! cuisl. Bropoit 3akon HeroToHa.
Tperuii 3akon HproToHa. CBoOoaHOoe mageHue Ten. Cuila TSDKECTH. 3aKOH BCEMUPHOI'O
TaroreHus. Cuna ympyroctu. 3akoH ['yka. Bec tema. HeBecomocts. CBsi3p MeXIy CHIION
TSOKECTM M Maccod Tena. JluHamomerp. PaBHoxelcTByromas cuna. Cuna TpeHus. TpeHue
CKonbxkeHus. Tpenue nokos. TpeHue B IpUPOAE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus UMITyNbca. PeakTuBHOE nBMKEeHHE. MexaHnuuyeckas padoTa.
MouHocTte. DHeprus. [loreHuuanbHas U kuHeTHYeCKast 3Heprus. [IpeBpamienne ogHOTO BHAA
MEXaHUYECKON YHEPTUU B APYrOod. 3aKOH COXPAHEHUS ITOJTHOW MEXaHUYECKON YHEPTUN.

VYcnoBuss paBHOBECUS TBEPAOrO Tela, HMMEIOUIETO 3aKPEIUICHHYIO OCh JIBUKEHUS.
MOMEHT CUIIBL.

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH TeOpHHu

CrpoeHue BemecTBa. ATOMBI U MOJEKYJbl. TeNaoBoe OBMKEHHUE aTOMOB U MOJEKYII.
B3aumopneiictBue  (IpUTSDKEHHME M OTTAIKMBAHMWE) MOJIEKyN. TerjgoBoe paBHOBECHeE.
Temneparypa. CBs3b TeMIEpaTypbl €O CKOPOCTbKO XaOTHMYECKOI'O JABM)KEHHS YaCTHULL.
BuyTtpennss sHeprus. Pabota u Temonepenaya Kak crocoObl U3MEHEHHs BHYTPEHHEW 3HEepruu
Tena. KommdecTBo TemnoTel. 3aKOH COXpPaHEHHS M IPEBPAIICHHS JHEPTHMH B TEIUIOBBIX
npoueccax. McnapeHne m konaeHcanus. [lornomenue >HEpruyM NpU UCIAPEHUH KUAKOCTH U
BBIICJICHUE €€ NpU KOHACHCauuu mnapa. Kunenue. 3aBUCMMOCTB TeMIIEpaTypbl KHUIIEHHS OT
JaBiieHus. BiiaxxHOCTh BO3MyXa.




OCHOBBI TEPMOAMHAMUKH

PabGora raza mpu pacmupenun. lIpeoOpazoBaHusi PHEPrHM B TEIUIOBBIX MalIMHAX
(mapoBast TypOrHa, ABUraTelb BHYTPEHHETO CrOpAaHUs, peakTUBHBIN aBurarens). KIIJ[ teroBoit
MAIIIUHBI.

OCHOBBI 3J1eKTPOAMHAMUKH
DNEeKTpUYECKOe T0JIe KaK 0COOBIN BU MaTepur. HanpsmkeHHOCTh AJIEKTPHYECKOTO
noJst. JIecTBUE 2JIEKTPUUYECKOT0 OIS Ha AJIeKTpuueckue 3apsaansl. Konaencarop. DHeprus
3JIEKTPUYECKOTO MOJISI KOHJEHCATOPa.

DJIEKTpUYECKUH TOK. VICTOYHUKHU SJIEKTPUYECKOTO TOKA. ODJEKTPUYECKas IeNb U €€
coctaBHble yacTu. HampaBieHue u JEWCTBUA JIEKTPUUYECKOrO TOKa. Hocurenu 3j1eKTpuyecKux
3apsiioB B MeTauiax. Cuia Toka. DIIEKTPUUEeCKOe HaNpsHKeHHe. DIEKTPUYECKOE COMPOTUBIICHUE
MPOBOJIHUKOB. EMHUIIBI CONTPOTUBIICHH.3aBUCUMOCTh CUJIBI TOKA OT HampsbkeHus. 3akoH Oma
Uil ydacTKa Uenu. YaenpHoe conportusieHue. Peocrarsl. IlocienoBartenbHoe cOEOUHEHUE
npoBoHUKOB. [lapamnensHoe coequHEHUE MPOBOJAHMKOB.PaboTa 3JIEKTPUYECKOTO TMOJSA IO
MEePEMEILICHUIO DJIEKTPUUECKUX 3apsaoB. MOIIHOCTh AJIEKTpUUYECKOTOo ToKa. HarpeBanue
MIPOBOJIHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH [[xoyns - JIeHna. DneKkTpuueckue HarpeBaTellbHbIe
U OCBETUTENbHBIC MPUOOpHI. KopoTkoe 3ampikaHue. TOK B pa3IMYHBIX CpeIax.



KonTpoas ypoBHsi 00ydyenusi. @Pu3zuka 10 kiaacce.

Ne HaumenoBanue Komuduka- | Kogudukaro

pa3zenoB U TEM top EI'D p BIIP

Kontponbnas padota Nel «Ocrosbl kunemamuxuy 111119 2.1-2.6

KonTponbnas padota No2 « Ocrosbl OuHaMUKU U 3AKOHbL 1.2.1-1.55

CcoXpaHeHus»

Kontponbnas padota Ne 3 «Ocroswt monexyisapHo- 2.1.1-2.1.17 3.1-3.7

KUHemu4eckou meopuu»

Kontponbras padota Ne 4 « Ocrosbl mepmoounamuxuy 2.2.1-2.2.11

KonTponbnas padota Ne 5 «3akonvl nocmosanno2o mokay. 3.1.1-3.2.10 4.1-4.7

Tembl J1abopaTOPHBIX M NpakTHYeckuX pador B 10 kiiacce
JlaGoparopHas padota Nel «M3mepenne ko3 duiinenTa TpeHUs! CKOIbKSHHS
JlabopaTtopHnas pabota Ne2. «M3y4ueHue 3aKkoHa COXpAHEHHUSI MEXaHUYECKON SHEPTHUIY.
JlaGopaTtophnast pabota Ne3 «DkcrepuMeHTagbHas poBepka 3akona [ eii-Jlroccakay
Jlaboparopuas padota Ned. «3mepenne D/IC 1 BHYTpEHHETO COMPOTUBICHUS HCTOUHUKA TOKa»




COAEPKXAHUE
VyeOnas nporpamma 11 kmacca paccuntaHa Ha 68 yacoB (2 yaca B HEAENIO).
JlaboparopHbix paboT — 4 gaca, KOHTPOJIBHBIX pabOT —4 Jacos.

Ne Paznen KomnuectBo KonTposbHas Jlaboparopubie
4acoB pabota paboTbI

1. MarunuTHoe nosue 3)

2. DNIeKTpOMarHuTHasK WHIYKITUS 7 1 1

3. DJIeKTpOMarHuTHbIE KOJCOAHUS H 10 0 0
BOJIHBI

4. Orntuka 15 1 2

S. KBanToBas ¢puznka 17 2 1
Crpoenue Beenennoit 7
[ToBTOpEeHME 7

Hroro 68 yacos

OCHOBBI JIEKTPOAMHAMMKH (IMPOIO0JIKEHHUE).
MarnutHoe moJie

B3aunmopeiictBue TokoB. MaruutHoe noisie Toka. MaruutHas unaykuus. Cuna Amrepa.
Cuna Jlopenua.

DJIEeKTPOMATHUTHASI MHAYKIUS

SIBneHue ANEeKTPOMATHUTHON MHAYKIUU. MarHuTHBIA MOTOK. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu. [Ipasuno Jlenna. Camonnaykuus. MHIyKTUBHOCTB. B3aMOCBS3b 3IE€KTPUYECKOTO U
MarHUTHOTO NOJIeH. DIEKTPOMarHuTHOE IOJIE.

JIeKTPOMATHUTHBbIE KO0JIeOaAHUS U BOJIHBI

CBoOoHBIE KOJIEOaHUs B KoseOaTelbHOM KOHTYype. [lepnosi cBOGOIHBIX 3JEKTPHUECKUX
koneOaHuil. IlepeMeHHBIM 3nekTpuueckuii TOK. ['eHepupoBaHHE AIIEKTPUUYECKON HHEPIUH.
Tpancopmarop. Ilepenaua saexTpudeckoil SHEpruM. DJIEKTpOMarHuTHbIE BosHBL. CBoiicTBa
JIEKTPOMAarHUTHBIX BOJH. [IpuHiune! pagnocssasu. TeneBunenue.

Ontuka
CBeTOBBIC BOJIHEI.

CKOpOCTB CB€Ta U MCTOJblI €€ U3MCPCHUA. 3aKOHBI OTpaXXCHUA U IMPECIOMIICHUS CBCTA.
BonHoBele cBoiicTBa  CcBeTa: AUCTICPCH, I/IHTep(I)epCHI_II/IH CB€Ta, ,Z[I/I(I)paKI_II/ISI CBCTa.
KOFCpCHTHOCTB. HOHepe‘lHOCTB CBETOBBIX BOJIH. HOJ'ISIpI/I3aI_II/ISI CB€Ta.

JJ1eMEeHTBI TCOPUH OTHOCUTECJIBHOCTH

[ToctynaTel TeOpUM OTHOCHUTENIBHOCTH. [IpUHIMII OTHOCHUTENBHOCTH OWHIITEWHA.
[TocrosucTBO  ckopocTH  cBeTa. [IpocTpaHCTBO ©M  BpeMs B CHEIUAIBHOW  TEOPHUH
OTHOCHUTENIBHOCTH. PenstuBrcTckas nuHamMuka. CBsi3b MacChl ¢ SHEPTUEH.

N3nyyeHus U cieKTpbI




Pa3nnynble BUABI JJIEKTPOMArHUTHBIX M3JIyYEHUH M MX NPAKTUYECKOE IPHUMEHEHHE!
CBOWCTBA W NpPUMEHEHUE WH(PAKPACHBIX, YIbTPA(UOIETOBBIX M PEHTICHOBCKUX H3JIyYCHHIA.
[IIxana 31eKTPOMarHUTHBIX U3JIy4CHUM.

KBanroBas ¢pusuka

I'mnote3a Ilnanka o kBaHTax. @oTodddekr. YpaBHenue DiiHmTerHa 11 GoTodddexTa.
®otonbl. ['mnore3a ne bpoins o BOJHOBBIX CBOMCTBax yacTuil. KopmycKylsipHO-BOJHOBOM
nyamu3Mm.  CooTHomenue — HeompeneneHHoctd  [eiizenOepra.Crpoenne  atoma.  OnbITHI
Pesepdopna. Kantossie noctynarsl bopa. Mcnyckanue u norjomnieHrue ceera aromom. Jlazepsl.

Mognenu CTpoeHHsI aTOMHOTO spa: MIPOTOHHO-HEUTPOHHAS MOJEIb CTPOCHHSI aTOMHOTO
anapa. Sinepueie cuibl. JleheKkT Macchl U 3HEPIUsl CBA3M HYKJIOHOB B sizipe. SlepHas HepreTuka.
BinsiHue uWOHM3MpYIOIIEW paaualnydd Ha JKUBbIE OpraHu3Mbl. Jlo3a U3JIydeHHs, 3aKOH
PaAMOAKTUBHOIO paclaja U €ro CTaTUCTUUECKUN XapakTep. DJIeMEHTapHbIe YaCTULIbI: YACTHIIbI
Y aHTUYacTULbl. OyHIaMEHTAIbHBIE B3aUMOACHCTBUSA

Ctpoenne BcesieHHoit

Crpoenne conneqnoit cucremsl. Cucrema «3emis — Jlynay. O6mue cenenus o ConHie
(BHJ B TENECKOII, BPALICHUE, Pa3MeEpPbl, Macca, CBETUMOCTb, TEMIIEpATypa COJHIA U COCTOSHUE
BElIECTBA B HEM, XMMHUYECKUN cocTaB). MIcTOUHMKY 3HEpruu U BHyTpeHHee crpoeHue CouHua.
®uznueckas npupoja 3se3a. Hama [Manaktuka (coctas, cTpoeHue, IBUKEHUE 3Be3] B [ anakTuke
u ee BpALICHHE). [IpoucxoxaeHue U OBONIONUS  TaJakKTUK M 3BE3J.



KonTposb ypoBHsi 00yyenus ¢puzuku B 11 kiacce

Ne HaumenoBanue Komudukarop | Konudukarop
pa3aeiioB U TEM EI'D BIIP
1 | Konrponsnas pabora Nel «Dnekmpomaznumnas uHOYKyusi» 3.3.1-34.7 4.4-45
2 | KontponbHas padora Ne2 « Onmurax 3.5.1-3.6.12 4.6-4.7
4.1-4.3
3 | Korrponbshas padora Ne 3 u Ned«Keanmosas ¢puzurxay 5.1.1-5.3.6 5.1-54
4 | KontponbHas padota Ne 4 2.2.1-2.211

JlaGopatopnast pabora Nel: M3ydeHue 37€KTpOMAarHUTHOW UHIYKIIAH.
JlaGopaTopnas paborta Ne2: M3aMepeHue mokaszatels MpeaoMIICHUS CTEKIIA.
Jlaboparoprass padora Ne3: MiamepeHue JUTMHBI CBETOBOM BOJIHBI.

JlaGopaTtopnast pabota Ne4: «M3ydeHne TpeKOB 3apsHKCHHBIX YaCTHID.




