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IHosicHUTEILHAA 3aNMHCKA

Pabouas nmporpamMma cocTaBiieHa Ha OCHOBAHUU CIICAYIOIIUX TOKYMEHTOB:

J denepanbHOTO0 TOCYIApCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOIO
obero oopazoBanus (prUka3oM MuHUCTEpCTBa 0Opa3oBaHus U Hayku Poccuiickoit denepanun
ot «17» nexabps 2010 r. Ne 1897, ¢ monmonHEHUAMH);

o denepanbHON 00pa30BaTEIBHON MPOTrPaMMBbl OCHOBHOTO 00IIero 00pa3oBaHUs OT

18 mas 2023 . Ne 370;

o OCHOBHOHI 00pa3oBaTeNbHOM MPOrpaMMBI  OCHOBHOTO OOMIET0 0Opa30BaHUS
I xoser Ne63;
o denepalbHOTO TEpeYHs YYEOHWUKOB, IOMYIICHHBIX K HWCIOIB30BAHUIO TMIPH

peanm3aluyl HMMEIOIIUXCS TOCYJapCTBEHHYIO aKKpPEIUTAIMIO O00pa3oBaTeNbHBIX MPOrpamMM
HAYyaJIbHOTO OOIIIEr0, OCHOBHOTO OOIIEro, CpeAHero oo1ero oopazoBanus (YTBEpkKIEH IPUKa30M
MunucrepcTBa npocsenienus: Poccuiickoit @enepannu ot 21 centadps 2022 . Ne 858);

o NoJIOXKEeHUs o pabouelt mporpamme ydeOHoro mnpenmera, kypca (DPI'OC)
MYHHIIMITAIFHOTO OIOKETHOTO  00IIe00pa30BaTeNbHOTO  YUPEKISCHUSI Topoja YIIbSHOBCKA
«Cpennsist mkomna Ne63»;

J JPYTUX HOPMATHUBHBIX aKTOB.

Pabouas nmporpaMma OpHeHTHPOBaHA HA MCIIOJIb30BAaHHE CIEIYIONINX YYeOHUKOB:

1. A.B. Ileppikun, @usnka 7 knacc.M.: JIpocda, 2019r.

2. A.B. Ilepoikun, @usnka § xnacc.M.: Ipocda, 2019r.

3. A.B. Ileppikun, @usnka 9xnace.M.: Ipoda, 2019r

I{emu nporpamMmsl:

o B HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH HM3YUCHUA CMCKHBIX OUCHHUIUIMH, HNPOJOJIKCHUSA
o0Opa3oBaHws;
o MHTEJUIEKTyallbHOE Pa3BUTHE, (POPMHUPOBAHNE KAYECTB JTMYHOCTH, HEOOXOAMMBIX

YeJIOBEKY JUIsl MMOJHOLIEHHON XHU3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX (PH3UUECKON M
MaTeMaTUYECKOU JEATEIIBHOCTU: SICHOCTM M TOYHOCTH MBICIH, KPUTHUYHOCTU MBIIUICHHUS,
UHTYULIHH.

MecTo Kypca B yueOHOM IJIaHe

Jns obs3arenbHOTO M3yueHHst ydyeOHoro kypca «Pusmnka» B 7-8 kiaccax u3 pacuera 2
yueOHBIX Yaca B HeJlelnto, B 9 kiacce 3 yaca B Henenmto. Beero 235 waco  (7-8 kimaccel — 136 gacos,

34 nenenu, 9 xknacc — 99 yacos, 33 Henenn)



1. [Inannpyemble pe3yabTaThl OCBOEHHS YU4eOHOro Kypca «Puznkar»

MeTanpeaMeTHbIMH pe3yJIbTATAMH 00y4eHUs (PU3UKe SIBJISIOTCH:

*OBJIaJICHHE HAaBBIKAMH CaMOCTOSITEJILHOIO MPUOOPETEHHUs] HOBBIX 3HAHHWM, OpraHU3aluu
yueOHOH JesTeIbHOCTH, TOCTAHOBKU IIeJiel, IUIAHMPOBAHUSA, CAMOKOHTPOJIA M  OIICHKH
pe3yJabTaTOB CBOEH JEATENBbHOCTH, YMEHHUSMHU IPEIBUICTh BO3MOXKHBIC PE3YJIbTaThl CBOUX
JIeNCTBUIL;

*[IOHUMAHUE PA3INYUNA MEXKITYy UCXOIHBIMU (DAaKTaMHU U THIIOTE3aMHU JUIS MX OOBSICHEHNS,
TEOPETUYECKUMH MOJICTSIMUA U PealIbHBIMU 00BbEKTaMH, OBJIa/ICHUE YHUBEPCAIbHBIMU YUCOHBIMH
JEUCTBUSIMHU Ha MPHUMEpax TUnoTe3 sl OOBSICHEHUS! U3BECTHBIX (DAKTOB M AKCIIEPUMEHTAIBHOM
MIPOBEPKH BBIABUTAEMBIX THUIIOTE3, pa3pabOTKH TEOPETHUECKUX MOJIEIIEH MTPOLIECCOB MIIN SIBJICHUIA;

*opMHpOBaHUE YMEHUI BOCTIPUHUMATh, IIepepadbaThIBaTh U MPEIbIBIATH HH(OOPMAIIHIO
B CIIOBECHOH, 0Opa3HOH, CcUMBOIMYECKOH (opmax, aHamU3upoBaTh U IepepadaThIBaTh
MOJIyYCHHYI0 MH(OPMAIIUIO B COOTBETCTBUM C TIOCTABJICHHBIMH 33/1a4aMH, BBIJCISATH OCHOBHOE
CoJiepKaHHe MPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHl HA IOCTABJICHHBIC BONPOCH U
u3JaraTh ero;

*TIIPHOOPETEHHUE OTMbITA CAMOCTOSTEIBHOIO MOWCKA, aHalu3a W 0TOOpa MH(OpMALUH C
MCTIOJIb30BAHUEM PA3TUYHBIX HCTOYHUKOB U HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTUH AJIS peIICHUS
MO3HABATENbHBIX 33/1a4;

*pa3BUTHE MOHOJOTHMYECKOW M JMAJOTHYECKOW peud, YMEHHS BBIPaXKaTb CBOM MBICIU U
CIOCOOHOCTH BBICIYIIMBATh COOECEHUKA, MMOHMMATh €ro TOYKY 3pEHMs, MPU3HABATh IPABO
JPYyroro 4eloBeka Ha HHOE MHEHHE;

*OCBOCHHUE IPUEMOB JICHCTBHI B HECTAaHAAPTHBIX CUTYAIUX, OBJIAZICHUE YIBPUCTUUECKUMHU
METOZaMHU pelIeHus mpodiem;

s¢opMHUpOBaHUE yMEHUI paboTaTh B IPyNIE C BBHINOJHEHHEM PA3IHMYHBIX COLMAIBHBIX
pOJIeii, IPeACTaBIATh U OTCTauBaTh CBOM B3TJISABI U yOCXKICHHS, BECTH JUCKYCCHIO.

JInyHOCTHBIMHU pe3yabTaTaMu 00y4eHus pusnke B 7-9 Kiaccax siBJISIOTCH:

*c(pOpMHUPOBAHHOCTh TO3HABATEIBHBIX HWHTEPECOB, HMHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CMOCOOHOCTEH yyarmxcs;

*yOC)KICHHOCTh B BO3MOXKHOCTH IO3HAHUS TNPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
MCTIOJIb30BAaHUS TIOCTHIKCHUH HAyKU U TEXHOJOTMH JIJIs JaJbHEHIEro pa3BUTHs YeIOBEUECKOTO
o0IiecTBa, yBaXCHHE K TBOPIIAM HAyKH W TEXHUKH, OTHOLICHHE K (DU3MKE KaK SJIEMEHTY
00111€4eNTOBEYECKON KYJIBTYPHI;

*CaMOCTOSITETILHOCTh B IPHOOPETEHNU HOBBIX 3HAHUN M MPAKTHYECKUX YMEHUI;

*TOTOBHOCTH K BBHIOOPY ’KM3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMHU

1 BO3MOXXHOCTAMMU,



*MOTHBALMA O00pa30BaTEIbHOM JEATEIBHOCTH IIKOJIHHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1A;

*(opMHpOBaHUE IIECHHOCTHBIX OTHOUICHUH APYT K APYTY, YUUTEII0, aBTOPaM OTKPBITUN U
n300peTeHuil, pesyiabpraTaMm o0ydeHusl.

IIpenmerHbie  pe3yabTaThl Ha  0a30BOM  ypOBHe  JOJKHBI  OTPakaTh
c()OpMHPOBAHHOCTD y 00YYAIOIINXCS YMEHUI:

UCTONB30BaTh MOHATHA: (U3MYECKHEe M XHMHUYECKHE SBJICHHUS, HaOIOJCHHUE,
HKCHEPUMEHT, MOJICIIb, TUIIOTE3a, EAMHUIBI (PU3MYECKUX BEIHMYUH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa  (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JIBUKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAaeKTOpHUs, PaBHOAECHUCTBYIOLIAas CHI,
nedopmarnus (ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCYIbI;

pasnuyath sBieHUs (IudQy3us, TEIIoBOe TBMKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE ABM)KCHHUE, MHEPILHS, B3aUMOJEHCTBHE TEI, pPABHOBECUE TBEPABIX TEI
C 3aKpEIJIEHHON OCBIO BpALLEHUS, IEpe1ada 1aBJIeHUs TBEPABIMU TEIAMM, )KUKOCTSIMU U ra3aMu,
aTMoc(epHOe J1aBJIeHUE, IUTaBaHNE T, IPEBPALICHNUS MEXaHHUECKOW SHEPTUH) TI0 OMTUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHPYIOIIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUECHHBIX (U3NUYECKUX SBICHUH B OKPYKAIOLIEM MHUPE, B TOM
qrcie GU3NUECKUe IBICHUS B IPUPOJIE: IPUMEPHI IBUKECHHUS C PA3IIMYHBIMHA CKOPOCTSIMU B )KUBOM
U HEXHMBOH MpHUpOJE, ACHCTBUE CHJIBI TPEHHS B NMPHPOJIEC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JaBJICHUs Ha JKUBOM OpraHu3M, IJIaBaHHE PBIO, PbIUaru B TeJe YeJIOBEKa, IIPH 3TOM IEPEBOIUTD
MPAaKTUYECKYIO 33aJa4y B y4eOHYI0, BBIICIATh CyIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3UUECKUX
SIBIICHHI;

OIKCHIBATh M3YYCHHbIE CBOMCTBA Tel U (PU3UUECKUE SIBICHUS, UCTONb3Ys (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, TIIOTHOCTH BELIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEHSI CKOPOCTh, CHIIA
YHOPYTOCTH, CHJIa TSDKECTH, BEC TENa, CUJIa TPEHUS, JaBjieHue (TBEPAOro Tena, )KUIKOCTH, rasa),
BBITAJIKUBAIOIIAsl CHJIa, MEXaHW4eckas paboTa, MOLIHOCTb, IUICYO CHJIIbI, MOMEHT CHIIBI,
KO3 QHUIMEHT NOJIE3HOTO JeHCTBUS MEXaHN3MOB, KWHETUYECKasi M IOTECHIMAIbHAS SHEPTHSL ), IPH
OIMCaHUHU MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOIb3YEMBIX BEJTMUMH, UX 0003HAYCHUS
U eIUHHLBI (PU3MYECKUX BEJIMYMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JIPYT'MMHU BEJIHMUYMHAMH, CTPOUTH I'PapUKH M3yUYEHHBIX 3aBUCHUMOCTEH (PH3MUECKUX
BEJINYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBICHUS U MPOIECCHI, UCIIONB3YS MpaBHiia
CJIOKEHMsI CHJI (BJIOJIb OAHOM IpsIMOI), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBuiio
paBHOBecHs pbruara (0J10Ka), «30JI0TO€ MMPABHIIO» MEXAaHUKHU, 3aKOH COXPAaHEHHsSI MEXaHUUECKOM

SHEpPIruM, IMpH O3TOM JaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHa U 3allUChIBATh €Tr0



MaTeMaTUYECKOE BBIPAXKCHUE;

OOBSICHATH (PU3UYECKHE SIBIICHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyalUi NIPAKTUKO-OPUEHTUPOBAHHOIO XapAKTEPA: BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE M3 1—2 JIOrMYEeCKHX IIaroB C MCIHOJb30BaHUEM 1—2 M3yueHHBIX CBOICTBa
¢bu3nUecKux sSBICHHUH, PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1-2 JEWCTBUS, HCIONB3YyS 3aKOHBI U (POPMYyIIBI,
CBSI3bIBAOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3aIIMChIBAaTh KPaTKOE
yCIIOBHE, TMOACTABIATh (PU3NYECKHE BEIMYUHBI B (POPMYIJBI M MPOBOIUTH PAcuéThl, HAXOJIUTh
CIpaBOYHBIC [JaHHbIE, HEOOXOIMMBbIC IS pEIIeHHs 3a7ay, OLEHUBATh PEATUCTHUYHOCTH
MOJTYYeHHOM (pr3nyecKol BEIMUHHBI,

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIU (PU3HUECKUX METO/IOB, B
ONHMCAaHUU MCCIIEOBAHMS BBIACIATH IPOBEPSIEMOE IPEAIOJIOKEHNE (TUIIOTE3Y), pa3audarbh U
MHTEPIPETHPOBATh IOJYYEHHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, MPOBOJHUTH
BBIBOJIBI 110 €0 PE3YJIbTATAM;

IPOBOJUTH OTBITHI 110 HAOIOCHUIO (PU3NYECKHX SIBICHUH MM (PU3NIECKUX CBOMCTB Tell:
(dbopMynaHpOBaTh MPOBEPSEMBbIC MPEANOJIOKEHUS, COOMPAaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyI0BaHUS, 3aMUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI,

BBITOJIHATh NPSMbIE M3MEPEHHS PACCTOSIHHS, BPEMEHHU, Macchl Tena, 00b&éMa, CHIIBI U
TEeMIIepaTyphbl C UCTOIb30BAHUEM AHAIOTOBBIX U IHU(PPOBBIX MPUOOPOB, 3aIHCHIBATh MTOKA3aHHS
puOOPOB ¢ YIETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKON BETUYMHBI OT APYrou ¢
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILErocs Tejaa OT
BPEMEHHU JIBWKCHMS Tella, CWIbl TPEHHs CKOJBXKEHHS OT Beca Tella, KauecTBa 00pabOTKH
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTU CWJIBI TPEHUS OT IUIOIIAJHM CONPUKOCHOBEHMS TEJl, CUJIBI
YIPYTOCTH OT yUTMHEHUS TIPY>KUHBI, BRITAJTKUBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOHHBI, Ha KOTOPYIO
MOTPY>KEHO TeJ0, YCIOBUH MJIaBaHUs TeJl, yCIOBUI paBHOBECHS pbluara 1 0JIOKOB, y4acTBOBAaTh B
IUTAHUPOBAHUH YU4E€OHOTO HCCIIEIOBAHMUS, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIETY s
NPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh Pe3yJbTAaThl MOJYYCHHOH 3aBHCUMOCTH (PH3MUECKUX
BEJIMYUH B BHJIE MPEUIOKEHHBIX TaOIUI M TpadUKOB, MPOBOJUTH BBIBOJABI MO pE3yJbTaTaM
HCCIIEN0BaHUS;

NPOBOJIUTH KOCBEHHBIC M3MEpeHHs (U3MUYECKHMX BeNWYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOrO TeEJA, CHJIA TPEHUS CKOJBXKECHUS, JABICHUE BO3/yXd, BBITAIKUBAIOLIA
CWJIa, ACUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNO, KOA(P(GUIIMEHT MOJE3HOTO NEHCTBUS

IIPOCTBIX MEXAHW3MOB), CIEAysl INPEATOKEHHOM WHCTPYKUMHU: NPHU BBINOJIHEHUH HU3MEPEHUN



coOHMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY M BHIYMCIIATH 3HAUEHUE NCKOMOW BEJIINYHHBI,
coOmonaTh TpaBWiIa TEXHUKM Oe30macHOCTH TMpu  paboTe ¢ J1aOOpaTOpHBIM
o0opyoBaHuEM;

UMETh TPE/CTaBICHUE O MPHUHLUINAX NEHCTBUSA NMPHOOPOB M TEXHHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETP, TUHAMOMETp, COOOIIAIOIIMECS COCYAbI, OapoMeTp, pblyar, MOABIKHBIA H
HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C HUCHOJb30BAHWEM HUX ONUCaHHUS (B TOM YHCIE: MOALIUIHUKH, YCTPOMCTBO BOJOMNPOBOA,
THIPAaBINYECKUN Mpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcCOC, apeoMETp), HUCHOJIb3YsS
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOoOXOoAWMBbIe (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEpPHl (HaXOAUTh HMHGOPMAIMIO O TpUMepax) MNPAKTUIECKOTO
MCTOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ui oOecrieueHus: 6e30MacHOCTH
npu oOpamieHud C NpuOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3/10pOBbS H
COOJIIOICHHUS HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKpY KAIoIeH cpejie;

OCYILECTBJIATh OTOOpP MCTOYHMKOB HH(popManuu B HMHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOINXCS 3HAHUH U Iy TEM CpaBHEHHS pa3IMYHbIX
MCTOYHUKOB BBLICTATh MH(POPMALUIO, KOTOPas SBIAETCS MPOTHBOPEUYMBOW MM MOXET OBITH
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHINOJHEHUHM Y4YeOHBIX 3aJaHHi HAy4YHO-TIOMYJISAPHYIO JINTEPaTypy
($u3MUeCKOro Ccolep)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTH MHTepHeT, BlajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMAIMM, B TOM YHCJIE MyOJMYHO NPOBOIUTH KPAaTKUE COOOIIEHHUS O
pe3yabTaTax MNpPOEKTOB MM YYEOHBIX MCCICIOBAaHUN, MPHU 3TOM TPAMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATH BHICTYIUICHHE MTPE3CHTAINCH;

IpY BBINIOJTHEHUH Y4YeOHBIX MPOEKTOB M MCCIIEJOBAHUHN pacHpeensiTh 00sS3aHHOCTH B
rpyIIie B COOTBETCTBHH C IIOCTABJICHHBIMH 331a4aMH, CJICIUTH 32 BBITIOJIHEHUEM TJIaHa ACHCTBHH,
OLIEHMBAaTh COOCTBEHHBIH BKJAX B JESATEIBHOCTh TPYMIbI, BBICTPAWBAaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY KAIOLINX;

UCTIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBHKEHHE aTOMOB WU
MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTATMUECKUE U aMOp(HBIE Tella, HACHIIICHHbIH
Y HEHACBIIICHHBIA Tap, BIAXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHUs, TEIIOBOM

JBUTATENIb, DJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsif, DJIEKTPUYECKOE II0J€, NPOBOAHUKHA H



JIUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pa3nauuath SBICHUS (TEIUIOBOE pACIIMPEHHE M C)KaTHUe, TEIUIonepeaayda, TEIIOBOE
paBHOBECHE, CMAuMBaHUE, KalWJUIAPHBIE SIBICHUSA, WCIIApEHHME, KOHJEHCAlUs, IUIaBJICHUE,
KpucTaJlmu3anus (OTBEpJEBAaHUE), KUIIEHUE, TeIlonepenadya (TemIONpOBOIHOCTb, KOHBEKIINS,
U3JTyYEHUE), JJIEKTpU3alMs TeJl, B3aUMOACHCTBHUE 3apsA0B, NEHCTBUS AJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBIE MarHUTOB, I€HCTBUE MarHUTHOT'O 110JI1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKIMS) 10 ONMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUECHHBIX (U3NUYECKUX SBICHUH B OKPYKAIOLIEM MHUPE, B TOM
yrcie GU3nUecKre SABJICHHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KANWJUISIPHBIC SIBICHUS B
IpUpoie, KPUCTAIBI B IIpupoje, nznydenue ConHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3BI,
o0pa3oBaHHE POCHI, TYMaHa, UHEs!, CHEra, JIEKTPUYECKHE SABJICHHS B aTMoc(hepe, FIeKTpHIECTBO
KMBBIX OPraHM3MOB, MarHUTHOE Moje 3eMid, Apeiid MOIIOCOB, POJIb MATHUTHOTO TIOJIS JUIS
KHM3HHM Ha 3emJie, MOJISIPHOE CUSTHHE, TIPU 3TOM NEepPEBOIUTH MPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCHIBATh M3YYCHHbIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, UCTONb3Yys (U3NUYECKUE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEIIIOEMKOCTD
BEIIECTBA, YJENbHas TEIUIOTa IUIABJICHUS, YAETbHAas TEIUIOTa MapooOpa3oBaHUs, YyAeTbHAs
TEIUIOTa CrOpaHMs TOIUIMBA, KOI()(UIMEHT TIOJIE3HOTO JEHCTBHS TEIUIOBOM MAIlMHBI,
OTHOCHUTENIbHAS BIAXHOCTh BO31yXa, D3JEKTPUUECKUH 3apsal, CHJIa TOKa, 3JIEKTPUUECKOE
HaNpsDKEHUE, CONPOTUBIICHUE IPOBOJHUKA, YJIEIbHOE CONPOTHBICHUE BElIECTBA, padora H
MOIITHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUH TMPABMIIBHO TPAKTOBATh (PU3MUECKUIH CMBICI
UCTIOJIb3YEMBIX BEJIMYUH, 0003HAYCHUS M €AUHUIIB (PU3HMUECKUX BEIMYHH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DM3WYECKYI0 BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHUS U MPOLIECCHI, UCIIOIB3YsI OCHOBHBIE
II0JIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BELIECTBA, IPUHLIUI CYNEPIIO3ULINN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH OMa Ui ydacTKa ILIelH,
3akoH Jxoyns-JIeHa, 3aKOH COXpaHeHHUs SHEPrHH, IPU 3TOM YMETh (OPMYIMPOBATH 3aKOH H
3aMHChIBAaTh €70 MATEMAaTUYECKOE BBIPAYKEHUE;

OOBSICHATH (PU3NUECKHE TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUEe U3 1—2 JTOrMYECKUX IIaroB C UCIOJIb30BaHHEM 1—2 N3yUeHHBIX CBOMCTBA (pr3nUecKuX
SABIICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbBIE 3a7aud B 2—3 JCWCTBUS, HCIOJB3YS 3aKOHBI U (POpMYIIBI,



CBSI3bIBAOIIME (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3aIIMChIBAaTh KPaTKOe
YCJIOBHE, BBISBIATH HEJAOCTATOK JAHHBIX JUIS PELICHUs 3a[aud, BHIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXOAUMBIEC Uil €€ peIIeHUs, MPOBOAMTH PACYETHl M CPaBHHMBATH IOJYYCHHOE 3HAUCHHE
($u3MUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIN (PU3NIECKHX METOJOB,
UCIIONIBb3Ysl OINKCAHHUE WCCIECNOBAHMS, BBIICIATH IPOBEPSIEMOE MPEANON0KEHUE, OLCHUBATH
IIPaBUJILHOCTD IOPsJIKA IPOBEACHUS UCCIEA0BAHUS, IIPOBOAUTH BBIBOBL;

MPOBOJUTH ONBITHI MO0 HAOIIOJCHUIO (PU3HUECKUX SABJICHUN WM (PU3MYECKUX CBOMCTB Tell
(KanuJUIApHBIE SIBJICHHSA, 3aBUCHUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0béma, TemIeparyphl,
CKOPOCTH IIpOlLlecCa OCTBIBAHMS M HArpeBaHUs IPHU U3JIY4YCHUM OT LBETa H3JIy4arolen
(moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCIApPEHHs BOJBI OT TEMIIEPATyphbl XUAKOCTU U
IJIOWAaa €€ IOBEPXHOCTH, IEKTPU3aLMs TEl U B3aUMOJICHCTBUE DIIEKTPUUYECKHUX 3apsoB,
B3aMMO/JICIICTBUE IOCTOSHHBIX MAarHUTOB, BHU3yaJM3allMsl MAarHUTHBIX IIOJE€H IOCTOSIHHBIX
MarHuTOB, IE€WCTBUS MAarHUTHOIO IIOJISI HAa IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHura,
CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSHHOTO  ToOKa):  (OpMYJIHpOBaTh  IpOBEpseMbIe
MIPEIOI0KEHNUs, COOMpPaTh YCTAHOBKY U3 MTPEI0KEHHOT0 000py/10BaHHs, OITMCHIBATH X0/ OTIbITA
1 GOpPMYIHUPOBATH BHIBOJIBL;

BBIIIOJIHATH IPSIMBIE M3MEPEHUS TEMIEPAaTypbl, OTHOCHUTEIBHON BIIAJKHOCTH BO3ZYyXa,
CHJIBI TOKa, HANPSDKEHHS C MCIOJIb30BAHMEM AHAIOTOBBIX MPHOOPOB M JATUYMKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATH PE3yIbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKON BETUYMHBI OT APYrou ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCHMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €r0 JAJINHBL,
IJIOIIAAU IIONIEPEYHOr0 CEYEHHUS M YJIEIBHOI'O CONPOTHUBIICHUS BEILECTBA IPOBOJHMKA, CHUJIBI
TOKa, MAYLIETO 4Yepe3 MPOBOAHUK, OT HANpPSDKEHHUs Ha [POBOJHUKE, HCCIEAOBAHUE
IIOCJIE0BATEIBHOTIO U NapajlIeIbHOIO COEIMHEHUI POBOIHUKOB): TNIAHUPOBAThH UCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY M BBIMOJHATH U3MEPEHUs, CIEAys MPeIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBHCHUMOCTH B BHJE TAaOMUI] M TpaHKOB, NMPOBOAUTH BHIBOJBI IO
pe3yabpTaTaM UCCIIEI0BAHMS;

NPOBOIUTh KOCBEHHBIE HM3MEpPEHHS (U3UUYECKUX BEIWYMH (yAEibHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBICHHE IMPOBOJHUKA, pabOTa M MOIIHOCTb JJIEKTPHUYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHsI, cOOMPaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CIEAys MpeIIokKEHHOM
UHCTPYKLIMHU, U BBIYUCIIATH 3HAUYCHUE BEINYNHBI;

coOmonaTh TpaBWiIa TEXHUKM Oe30macHOCTH TMpu paboTe ¢ J1aOOpaTOpHBIM
o0opyoBaHuEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB



C MCIIOJIb30BaHUEM UX ONUCAHMS (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP, ITapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DIICKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETHTEIbHBIC
npuOOpBl, HarpeBaTeNbHBIC SJIEKTPONPUOOPHI (IPUMEPHI), IEKTPUYECKHE MNPEIOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IIOCTOSHHOTO TOKAa), HCIIONB3Ysl 3HAHHS O CBOMCTBax
¢bu3nUecKux SBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NIPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM
U CXEMaTUYHBIM PHUCYHKaM (PKUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUraTellb BHYTPEHHETO CTOPaHUs, SJEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI IEKTPHUUECKUX
Lernel ¢ MocIeI0BaTeNbHbIM U MapauICIbHBIM COCUHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHBIC
0003HAYECHHS HIIEMEHTOB JIEKTPUUECKHX IIETICH;

NPUBOAUTH TpPUMEpbl (HaXOAUTh HMHGOPMAIMIO O TpUMepax) MNPAKTUIECKOTO
MCTOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOH >KM3HU Uil oOecrieueHus: 6e30MacHOCTH
npu oOpamieHud ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3/10pOBbS H
COOJIIOICHHUS HOPM KOJIOTHYECKOTO TIOBEACHUS B OKpY KAIoIlei cpejie;

OCYILECTBIIATh MOUCK MH(popMarun (usnyeckoro cojepxkanus B MIHTepHETe, HA OCHOBE
UMEIOIINXCS 3HAHUHN U Ty TEM CpaBHEHUS TOTIOTHUTENbHBIX HCTOYHUKOB BBIIENIATH HH(OPMAIIHIO,
KOTOpas ABJSETCS NPOTUBOPEUMBOM MM MOXKET ObITh HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BBHINOJHEHUHM Y4YeOHBIX 3aJaHHi HAy4YHO-TIOMYJIAPHYIO JINTEPaTypy
($u3MYeCKOro Ccolep)KaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT, BIaaeTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMCbMEHHBIE M KpaTKWE YCTHBIE COOOIIeHus, 0000Imas
MHPOPMALIMIO U3 HECKOJIBKMX UCTOYHHUKOB, B TOM YHCJE IMyOJUYHO MPEACTABIATH PE3YJIbTATHI
NPOCKTHOM MM HCCIEeIOBATEIbCKON JAEATENbHOCTH, NPU 3TOM TPaMOTHO HCIOIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

OpU  BBHIMOJIHEHUH YYEOHBIX TIPOCKTOB W UCCIEAOBAaHMNA (PU3MUECKUX MPOIECCOB
pacrpeneniaTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C TIOCTaBJICHHBIMU 33Ja4aMH, CICAUTH 3a
BBITMIOJIHEHUEM TIUIaHa JCUCTBHM M KOPPEKTHPOBATH €ro, OLIGHWBATh COOCTBEHHBIM BKJIAJ B
JeSITeIbHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE, TPOSBIISIS TOTOBHOCTD
pasperiatb KOH(PIUKTHL;

UCTONB30BaTh MOHATHSA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPAaEeKTOpUs,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JIBHXKEHHUs, nedopmanus (ynpyras, IlacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTbh M MEPErpy3Ku, LEHTP TSKECTH, aOCOIIOTHO
TBEPIIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,

3BYK, I/IH(bpaSByK " YJIBTPA3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh M JTAIBHO30PKOCTh, CIIEKTPBl UCITYCKAaHHs U IMOTJIOIIEHUs, aldbda-, 6eTa- u
raMMa-HM3J1y4eHus], U30TOIbI, sIepHast YHEPTEeTHKA;

pa3nuyath SABICHHS (PaBHOMEPHOE M HEPABHOMEpPHOE IMPSIMOJMHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE NMPSMOJIMHENHOE IBM)KEHUE, CBOOOIHOE Ma/IEHUE TEJl, PABHOMEPHOE JABIKECHHE
[0 OKPYXXHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTHUBHOE MABIDKEHHE, KojeOaTeIbHOE MIBIIKEHHE
(3aTyxaroliye 1 BbIHYKJCHHbIE KOJIeOaHus ), pe30HAHC, BOIHOBOE JIBIDKEHHUE, OTPAXKEHUE 3BYKa,
NPSAMOJIMHEHHOE pPacHpOCTpaHEHUE, OTPAKCHHUE U TIPEIOMIICHHE CBETa, MOJHOE BHYTpEHHEe
OTpa)KCHHE CBETa, Pa3JIOKEHHE OeJoro cBeTa B CIEKTP U CIO0KEHUE CHEKTPAIbHBIX LBETOB,
JMCTIEPCUsl CBETA, E€CTECTBEHHAs pPaIHOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUYATOrO CIEKTpa
U3JIYYCHHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUH B OKpY KarolieM MUpe (B TOM
yrcae (Qu3nuecKue SIBICHUS B MPHUPOJE: NPWIMBBI M OTJIMBBI, JABMKeHHE MaHeT CoJHEeUHOM
CHCTEMBI, PEAKTUBHOE [BM)KCHUE JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKHE BOJIHBI, IlyHAMH, 9X0, I[BETA TEJI, ONITUYECKUE SBJICHUS B IPUPOJIE,
OuoJIOTHYECKOEe NIEHCTBHE BHUIMMOTO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO H3IIyYeHHH,
€CTECTBEHHBIH paOaKTUBHBIN (POH, KOCMUYECKHE JIyYH, pPAAHOAKTHBHOE U3TYYESHUE TPUPOIHBIX
MUHEpAJIOB, [EHCTBHE pAIMOAKTUBHBIX W3IYYCHMH Ha OpPraHU3M 4YeloBeKa), IPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (TIPHU3HAKH)
(bU3NYECKUX SBIICHUIA;

OIKCHIBATh M3YYCHHbIE CBOMCTBA Tel U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (U3NUYECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMeleHue, My Thb, yrioBas CKOPOCTb, CHJIAa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHHs, BEC Tella, MMITYJIbC Tela, MMITYyJbC CHJIBI, MEXaHWYeckas paboTta u
MOIITHOCTb, TOTEHIIMAIbHAS SHEPT U TeJIa, IIOAHATOTO HaJl TOBEPXHOCTHIO 3€MJIN, OTEHIHATIbHAS
SHEPrus C)KaToW MPY>KUHBI, KHHETHYECKasi SHEPTHs, TOJTHAsE MEXaHWYeCKas YHEeprus, Nepuo u
YyacToTa KojeOaHHii, UTMHA BOJIHBI, TPOMKOCTB 3ByKa U BHICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTelNb
MIPEJIOMIICHUS CPEJIbl), IPU OMMCAHUH PABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOLIHE
TaHHYI0 (PU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpauKH H3yUeHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (pU3MUYECKHe SIBICHUS M MPOLECCHl, UCTONb3Ys 3aKOH
COXpaHEHUs HHEPIUH, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHLMIT CYNEPIIO3UIMUA CHUJI, TPUHIIMIT
otHocuTenpHOCTH ["anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS

U TOpCIOMIICHUA CBCTA, 3aKOHBI COXPAHCHHUA 3apsAJ0BOr0 M MACCOBOI'0 YHUCCII HPpHU SAACPHBIX



peaKIusx, Mpu TOM (GOPMYIHPOBATH 3aKOH U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

OO0BSICHATDH (PU3NYECKHE TIPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyalui
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOHUTH
00BbsICHEHUE U3 2—3 JIOTMUYECKUX IIaroB C UCIIOJIb30BaHHEM 2—3 U3yUEHHBIX CBOMCTBA (pr3nUecKuX
SABJICHHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHbIE 3a/1a4M (OIHUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YS
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BEIMYUHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3alUCBIBaTh KPATKOE YCJIOBUE, BBISABIATH HEAOCTAIONIIME WM M30BITOUHbIC JAaHHBIC, BHIOMPAThH
3aKOHBl ¥ (OpPMYJbI, HEOOXOAWMBIE MJISi PEIICHUS, NPOBOAUTH pPAcUYEThl W OLEHUBATDH
PEATUCTUYHOCTD MOTYYECHHOTO 3HaUCHUsI (PU3MYeCKON BEIINUHHBI,

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIN (PU3UIECKHX METOJOB,
UCTIONB3Yysl OMNHMCAHUE HCCIEN0BaHMS, BBLICTATH IMPOBEPSEMOE MPEIIOI0KEHNE, OLEHUBATD
NPaBUIBHOCTh MOPSKA MPOBEACHUS HCCIEIOBAaHUS, MPOBOIUTH BBIBOJBI, WHTEPIPETHPOBATDH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3HMUECKUX SABICHUNA WIH (PU3UYECKUX CBOWCTB Tell
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUsS >HEPrUH, 3aBUCHUMOCTb IEpPHOA
KoJIeOaHUH TPYKUHHOTO MasiTHUKA OT MacChl rpy3a M )KECTKOCTH MPYKUHbBI U HE3aBUCUMOCTbD OT
aMIUTUTYABI MaJibIX KOJeOaHUH, MPSIMOIIMHEHHOE pacIpoCTpaHEHUe CBETa, pa3jiokeHue 6eraoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paXEHUS B IJIOCKOM 3epKajie U CBOWCTB M300pa)KeHUs
npeaMera B COOMparoIie JIMH3e, HaOII0ieHUe CIUIONIHBIX U IMHEHYaThIX CIEKTPOB H3JIy4EHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH X0
OTIBITA M €T0 PE3yNbTaThl, JOPMYIUPOBATH BHIBOJIBI,

IIPOBOAMTH TP HEOOXOAMMOCTH CEPUIO MPSAMBIX H3MEPEHHM, ONpENeNssl CpeaHee
3HAYECHUE U3MEepsieMOoil BelTMYMHBI ((POKYCHOE paccTOsIHUE coOOMparomeil JTMH3bI), 000CHOBBIBATh
BBIOOp criocoba n3MepeHus (M3MEpUTEIHLHOTO pudopa);

NPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYMH C MCIOJIb30BaHUEM
NOpSMBIX HW3MEpPEHUH (3aBUCHUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HayvaJlbHOM CKOpPOCTH, TMepHoAa KoJeOaHMH MaTeMaTHYecKoro MasiTHHKa OT JJIMHBl HUTH,
3aBHCUMOCTH yTjla OTPa)KEHHs CBETa OT YIJIa MaJeHHUs U yria MpeJOMIICHHUS OT yria HajJeHus):
IUTAHUPOBATh MCCIIE0BAHNE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYSHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIMYHMH B BUIE TAOJIUI] U I'PpaUKOB, IPOBOAUTH BHIBOIBI
0 pe3yJbTaTaM UCCIIEJOBAHUS;

MPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUHH (CPEIHSISI CKOPOCTh U YCKOPEHHE
TeJa IpY PaBHOYCKOPEHHOM JIBUKEHHH, YCKOpEHHE CBOOOIHOTO MaACHUs, )KECTKOCTh MPYKUHBI,

KOX((UIIMEHT TPEeHHs CKOJBXKEHUs, MeXaHWdeckas padoTa W MOIIHOCTh, YacTOTa U TEPUOJ



KoJIeOaHUH MAaTEeMAaTHYECKOTO U MPY>KUHHOTO MaITHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JINH3BI,
PalMOaKTUBHBIA (OH): TNIAHUPOBATH U3MEPEHMS, COOMPATh IKCIECPUMEHTAIBHYIO YCTAaHOBKY H
BBITOJIHATH U3MEPEHUS, CIIEAYS NPENIOKEHHON HHCTPYKIINH, BEIYUCISATh 3HAUEHUE BEJIMYUHBI U
aHAJM3UPOBATh MOJYYCHHbIE PE3YJIbTATHI C YUETOM 3a/JaHHOM IMOTPEIIHOCTH U3MEPEHUIA;

coOmonaTh TNpaBWiIa TEXHUKM Oe30macHOCTH TMpu paboTe ¢ J1abOpaTOpHBIM
o0opyoBaHuEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3NUYECKUX MOJIETICH: MaTepualibHas TOUKa,
abCOIOTHO TBEPIOE TEJIO, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKAs JIMH34, IUIaHEeTapHask MOJIeNb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C MCTIOJIb30BAaHHEM HX OMHUCAHUSA (B TOM YHCIE: CIUAOMETP, JATUUKH MOJIOKEHHS, PACCTOSIHUS U
YCKOpEHHUs, paKeTa, 53XOJOT, OYKH, TIEpPHUCKOI, (oToanmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (hU3MUYECKUX
SABJICHUI U HEOOXOaMMbIe (prU3NUecKre 3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3yYCHHBIX TEXHHUYECKHX YCTpPOWCTB,
M3MEPUTENBHBIX PUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPU PEIICHNH YUeOHO-TIPAaKTHUECKUX
3a]a4, ONTHYECKUE CXEMBI Ul MOCTPOSHHs M300paKeHUH B TUIOCKOM 3epKajie U coOuparomei
JIMH3E;

NPUBOAUTH TpPUMEpPHl (HaXOAUTh HMHGOPMAIMIO O TpUMepax) MPAKTUIECKOTO
MCTOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOH >KM3HU Ui oOecrieueHus: 6e30MacHOCTH
npu oOpamieHud ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3/10pOBbS H
COOJIIOICHHUS HOPM KOJIOTHYECKOTO TIOBEACHUS B OKpY KAIoIlei cpejie;

OCYILECTBIIATh TNOUCK HH(popMarmu B HMHTepHETe, CaMOCTOATENBHO (QOPMYIUPYs
MIOUCKOBBIN 3aIIPOC, HAXOAMUTD ITyTH ONPENEICHUs JOCTOBEPHOCTH MOTYyUYSeHHOM HH(popMaIu Ha
OCHOBE UMEIOIINXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCTIOJIb30BaTh IPU BBIMOJHEHUH Y4E€OHBIX 3aJlaHHi HAay4YHO-IOMYJSIPHYIO JIUTEPaATypy,
CIpaBOYHBIC MaTepuallbl, pecypchl ceTu MHTepHeT, BiageTh NpuéMaMy KOHCHEKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHus HHGOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHbBIE COOOIICHUsI Ha OCHOBE MH(OpMAINK U3
HECKOJIbKUX  MCTOYHHKOB, IMyOJMYHO  MPEICTAaBIATh  PE3yJdbTaThl  MPOEKTHOW WM
HCCIIEA0BATENIBCKOM NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJI30BAaTh U3YUYEHHBIN OHATUIMHBINA
anmapar u3y4aeMoro pasjena (U3MKA U COINPOBOXKAATh BBICTYIUICHUE MpEe3eHTaluel ¢ yuéToM

0CcOOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.



2. Conep:kanue Kypca
Ousnka 1 GU3NIECKHe METOABI U3YUCHHUS TIPUPOIBI

dusuka — Hayka o npupoze. Habnronenue u onvcanue GU3NIECKUX SIBICHUM.
@usnueckue npuOopsl. Ouznyeckre BeIMUUHBI U UX U3MepeHue. [lorpemHoct u3sMepeHni.
MexnyHnapoanas cucrtema eauHul. Hayunsiil meton no3Hanus. GU3n4ecKuil SKCIIEPUMEHT U
¢usnueckas teopus. Hayka u Texnuka.

JleMoHCTpanuu

HaGmonenne ¢u3nueckux SBICHHIA: CBOOOIHOTO TMAJCHUS TeN, KONeOaHWN MasTHHUKA,
MIPUTSKEHUE CTaJIbHOIO Iapa MAarHUTOM, CBEUEHUE HUTH DJIEKTpUYECKOU jamibl. Dusnyeckue
pUOOPHIL.

JIabopatopHbie paOOTHI U OTIBITHI

Onpenienenue NEeHbl IeIEHNs MIKAIbl H3MEPUTETLHOTO prbopa. !

W3mepenue IIuHBIL.

W3mepenue oobema KUAKOCTH U TBEPOTO Tea.

N3mepenue teMneparypsl.

MexaHudeckue sIBJICHUS
Kunemaruka
JnmHaMuka
3aKOHbBI COXPaHEHUS UMITYJIbCa U MEXaHUYECKON S3HEPTUU
Mexanunueckue KojaeOaHus ¥ BOTHBI

Mexannueckoe aBr>keHne. OTHOCUTEIbHOCTD ABMXKEHUS. CrucTema oTcueta. TpaeKkTopusl.
ITyts. IIpssMonuHeliHOe paBHOMEpHOE ABMKEHHE. CKOPOCTh PaBHOMEPHOIO IMPSIMOJIUHEHHOIO
JBIKEHUs. MeToabl U3MEPEHMs paCCTOSHUSL, BDEMEHU U CKOPOCTH.

HepaBHomepHoe nBHkeHHME. MrHOBEHHasi CKOPOCTb.YCKOpeHHE. PaBHOYCKOpEeHHOE
nskenue. CeoboaHoe nagenue tei. ['paduku 3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHH.

PaBHOMepHOE IBMKEHUE 110 OKpY)HOCTH. [leprnon u yacrora oOpamieHusl.

SBnenune unepuuu. [lepspiii 3akon Herotona. Macca tena. [lmoTHOCTh BemecTBa. MeTo bl
U3MEPEHMS MACChl U IIJIOTHOCTH.

B3aumopeiictsue ten. Cuia. IIpaBuiio ciokeHus cuil.

Cuna ynpyroctu. Metoasl U3MEpEHUs CUJIBL.

Bropoii 3akoH Herotona. Tpertuit 3akon HeroroHa.

Cuna TskecTH. 3aKOH BCEMUPHOIO TATroTeHMs. McKyccTBEeHHbIE cIyTHUKH 3eMiu. Bec

Teaa. HeBecoMocTs. FGOHCHTpI/I‘-IGCKaSI U TCIIMOLNCHTPUYCCKAA CUCTEMBI MUPA.

! Bpemst npoBeienus 1abopaTtopHoii paboThl MOKET BApbUPOBATHCs OT 10 10 45 MuHYT



TCII.

Cuna tpeHus.

MowmeHT cuitbl. Y ci10BUs paBHOBecHs pridara. LleHTp TspkecTu Tena. Y ciioBUs paBHOBECHS

Hmnynbce. 3aKOH COXpAaHEHHUs UMITYJIbCa. PEakTUBHOE BUKEHHE.

Pabora. MomHOoCTSb. Kunernueckas JHEprus. ITorenunanpHas SHEprus

B3aMMOJICICTBYIOIUX TeJI. 3aKOH COXPAaHEHMs MEXaHW4YeCKOW 3Hepruu. IIpocTbie MeXaHU3MBI.

Koadd

HUIUCHT ITIOJIC3HOI'O I[GflCTBHSI. MeTO,Z[LI HU3MCPCHUS SHCPIUH, pa6OTbI 1 MOIIIHOCTH.

Hasnenune. AtMocepHoe naBieHue. Meronsl u3MepeHHs AaBieHus. 3akoH Ilackans.

I'unpaBnuueckre MamvHbL. 3aKOH ApxuMena. Y ClIOBUE IJIaBaHUS Tell.

Mexannueckue konebanus. Ilepwox, uvactota u amrumatyna kosnebanuid. Ilepuon

KoJIeOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO MassTHUKOB.

OTOPBL.

Mexanuveckue BOJIHBL. J[1MHA BOJHBI. 3BYK.

JleMoHCTpanuu

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

OTHOCHUTEIBHOCTD ABM)KEHUS.

PaBHOYCKOpEHHOE IBHXKCHUE.

HamnpasneHnue cCKOpoCTH IpU PAaBHOMEPHOM JIBUKEHUH 110 OKPYKHOCTH.
SIBneHne nHepLUU.

B3aumopencraue Te.

3aBUCUMOCTB CHUJIBI YIIPYTOCTH OT Ae(OpMaIiuu MPYKHHBI.
CrnosxxeHue cuil.

Cuna tpeHus.

Bropoii 3akoH HeroTOHA.

Tperuii 3akoH HproTOHA.

HesecomocTs.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBUXKECHUE.

V3MeHeHne SHEepPruy Teja MpU COBEPILIEHUH PaOOTHI.

[TpeBpareHNsT MEXaHUYECKOW YHEPTUH U3 OJJHOU (DOPMEBI B IPYTYIO.

3aBUCUMOCTb JABJIEHUS TBEPAOIO TeJla Ha ONOpPY OT ACHCTBYIOLIEH CHJIbI U IJIOLIAAH

OO6HapyxeHne aTMOC(EepHOTO JTaBICHHUS.
W3mepenue atmochepHOTo 1aBiIeHUsI 6apOMETPOM - AaHEPOUIOM.

3axoH [Tackas.



I'mapaBnmyeckuit mpecc.

3akoH Apxumena.

[IpocTeie MEXaHU3MBI.

Mexannyeckue KoyieOaHusl.

MexaHu4eCcKue BOJIHBI.

3BYKOBBIE KOJICOAHUSI.

VYcenoBus pacipoCTpaHEHUs 3ByKa.

JIaGopaTopHbie paOOThI U OIBITHI

N3mepenne CKkopoCTH PAaBHOMEPHOTO IBUKCHHUSL.

W3yueHne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPY PABHOMEPHOM M PaBHOYCKOPEHHOM
JBUYKEHUU

N3mepenue yckopeHus NpsMOJIMHENHOIO paBHOYCKOPEHHOTO ABUKCHUS.

N3mepenue maccsl.

W3mepenue mIoTHOCTH TBEPIOTO Tea.

N3mepenue mIOTHOCTH KUKOCTH.

N3mepenue cuiibl AMHAMOMETPOM.

CrnosxeHue cuil, HapaBJICHHBIX BI0OJIb OAHOM IPAMOM.

CrnosxeHue cuil, HapaBJIEHHBIX MO YIIIOM.

HccenenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT MaccChl Tea.

HccenenoBanue 3aBUCUMOCTH CUIIBI YIPYTOCTH OT YJUIMHEHUS IpYyKUHBL M3mepenue
KECTKOCTHU IIPYKUHBI.

HccnenoBanue Cuiibl TpeHUs CKONBXKEHUs. V3mepeHuwe KodpduuueHTa TpeHus
CKOJIbXKCHMUSL.

HccenenoBanue ycioBUi paBHOBECUS pblyara.

HaxosxieHne neHTpa TsSKECTH INIOCKOIo Tea.

Boruncnenune KI1JI HakIOHHOM MJIOCKOCTH.

M3mepeHre KHHETUYECKON YHEPTUHU Tea.

N3mepeHne n3aMeHeHnsI NOTEHUMAIbHOW SHEPTUN Tea.

N3mepenue MOLHOCTH.

N3mepeHne apXxuMea0BOil CUIIBL.

W3yueHue yci0BUM IJIaBaHUS TEIL.

W3yueHne 3aBUCUMOCTH MEepHOAa KoleOaHUH MasiTHUKA OT JJTMHBI HUTH.

W3mepenue yckopeHust CBOOOIHOTO MAJCHUS C ITOMOIIbIO MasTHHUKA.

M3yueHne 3aBUCUMOCTH MEPHOAA KoJeOaHU Tpy3a Ha MPYKHUHE OT Macchl rpysa.

MornexymsipHas pU3MKa 1 TEPMOJIMHAMHKA



Ctpoenue u CBOICTBa BELIECTB
TerutoBble sABIEHUSA

Crpoenue BemecTBa. TemioBoe IBUKEHHE aTOMOB U MOJIEKYJ. BpoyHOBCKOE BUKEHHE.
Huddys3us. BzaumoneiicTBue yacTuil BemecTBa. Mojenu CTpoeHus ra3oB, )KUIKOCTEH U TBEPIBIX
TeJ U 00bACHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX MOJIETICH.

TennoBoe aBmxeHue. TernoBoe paBHOBecue. Temmeparypa u ee uzMepeHue. CBs3b
TEMIIEPATypPbI CO CPEHEN CKOPOCTHIO TEIUIOBOIO Xa0OTUYECKOr0 IBMKCHUS YACTHII.

Buytpennss sneprusi. Pabota u Teruionepenadya Kak criocoObl M3MEHEHUS] BHYTPEHHEH
SHEpPruM Tena. Buapl Tensonepenayn: TEIIONPOBOAHOCTh, KOHBEKIMS, N3nyyeHue. KonnyecTBo
TEIUIOTHL. Y A€NbHAS TEMIOEMKOCTb. 3AKOH COXPaHEHMsI SHEPTUU B TEILIOBBIX MPOLIECCAX.

Hcnapenne u koHneHcanus. Haceiuennslii nap. BnaxHocTe Bo3gyxa. Kumnenwe.
3aBUCUMOCTb TEMIEPATYpPbl KUNIEHUS OT JaBieHus. [lnaBieHue u kpucramiusauus. Y aeinpHas
TEIUIOTa IUIABJICHUS M TMapooOpa3oBaHUs. YeibHas TeIoTa cropaHusa. Pacuer konuyecTBa
TEIUIOTHI NPH TEIUIOOOMEHE.

[Tpuniune! paboTsl TEIUIOBBIX ABUrarenei. [laposas TypOuna. [IBUratens BHYTPEHHETO
cropanus. PeaxtuBnbiii nBuratens. KIIJ[ teroBoro asuratens. OObsACHEHHE YCTpOHCTBa U
MIPUHIUIIA JEHCTBUS XOJIOAWIbHUKA.

[IpeoOpa3oBanusi SHEPrUM B TEIUIOBBIX MAaIIMHAX. OKOJOTHYECKUE MPOOJIEMBI

HUCIIO0JBb30BaHUA TCIIJIOBBIX MAalllvH.

JleMoHCTpanuu

CxnMaeMocCThb ra3os.

Juddysus B razax v KUIKOCTIX.

Mozenp Xa0TU4EeCKOTO IBUKEHHS MOJIEKYJI.

Mozens 6pOyHOBCKOTO JBUKECHUSI.

CoxpaHeHue 00beMa KUJAKOCTU IPU U3MEHEHUU (OPMBI COCY/IA.
CueruieHue CBUHIIOBBIX IIHJIMHIPOB.

IIpuHIUI EUCTBUS TEPMOMETPA.

V3MeHeHne BHYTPEHHEH SHEPTHH Tesla PU COBEPILICHUH Pa0OTHI U MPH TEIUIONepeaaye.
TennonpoBOIHOCTh Pa3IMYHBIX MaTEPUATIOB.

KoHBeKIHs B KHUIKOCTAX U ra3ax.

Tennonepenaya myTeM U3TyUYeHHUS.

CpaBHEHHUE YJeTbHBIX TEIUNIOEMKOCTEH Pa3InYHbIX BEIIECTB.
SIBiieHnE UCapeHusl.

Kunenne Boapb!.

ITocTOSIHCTBO TEMIIEPATYPBI KUIIEHUS KUIKOCTH.



SIBieHMs IaBICHUS U KPUCTAIIIU3ALIUY.
M3mepeHue BIaKHOCTH BO3yXa IICUXPOMETPOM HIIM TUTPOMETPOM.
Y CTpONCTBO YETBIPEXTAKTHOTO IBUTATENsI BHYTPEHHETO CrOPaHMSL.
YcTpoiicTBO MapoBoii TypOUHBI
JIaGopaTopHbie paOOThI U OIBITHI
HccnenoBaHne U3MEHEHHSI CO BPEMEHEM TEMIIEPATyPhl OCTBHIBAIOILEH BOJIBI.
W3yuenue sBICHUS TEIIOOOMEHA.
W3mepenue yaenbHOU TeINIOEMKOCTH BEILECTBA.
N3MepeHne BIaX)HOCTH BO3AyXaA.
HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JJaBJICHUS P MOCTOSTHHON TeMIiepaType.
DNEeKTpUYECKUE U MarHUTHBIE SBJICHUS
DNIEKTPUUYECKHE SIBJICHUS
MarsuTHbl€ SBJICHUS
DJEeKTPOMarHUTHBIEC KOJICOAHUS M BOJIHBI

Onrnyeckue ABJIECHUS

OnexTpuzauusi Tel. OJIEKTpUYECKUil 3apsan. /[IBa Buaa dIEKTpPUYECKUX 3apsIOB.
B3aumopeiicTBue 3apsiioB. 3aKOH COXPAHEHUs MIEKTPUIECKOTO 3aps/a.

Onektpuueckoe noje. JleldcTBUE AIEKTPUYECKOrO MOJS Ha DJIEKTPUUYECKHE 3apsiibl.
IIpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKH.

[TocTossHHBIM  A7EKTpUYECKH TOK. VICTOUHMKHM TIOCTOSHHOrO TOKa. JlelcTBus
anekTpudyeckoro  Toka.Cmnma  Toka.  Hampsbkenue.  DneKkTpuUueckoe  CONPOTHUBIICHHE.
Onexrpuueckas 1enb. 3akoH OMa ais ydacTka anekTpuueckoil nenu. IlocnenoBatenbHoe u
napayielIbHOe COCTUHEHUSI MPOBOJHUKOB. PaboTa M MOLTHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna. Hocurenu 31eKTpuyecKkux 3aps10B B MeTaJuIax.

OmnbiT Opcrena. MarautHoe mosne Toka.B3aumopeicTBue MOCTOSIHHBIX MAarHUTOB.
MaruutHoe nosie 3eminu. DIeKTpoMarHuT. [leficTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
Cuna Amnepa. DJIeKTpOABUraTelb. DJIEKTPOMAarHUTHOE peJie.

OnextpoMarauTHas HHAYKIUSA.OnbiTel @apanes. [Ipasuio Jlenna. DnexTporenepaTop.

[Tepemennsiii Tok. Tpanchopmarop. Ilepenaya snekTpruuecKoil SHEPrUX Ha PaCCTOSTHUE.

DJeKTpOMarHUTHBIE KoJjeOaHHs. DIEeKTPOMarHuTHBIE BOJIHBI M MX cBOMCTBAa. CKOpPOCTH
pacnpoCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. [IpMHIMIBI paguoCBsI3U U TEIEBUACHMUS.

CBer - 2JeKTpOMarHuTHas BOJIHA. BiMsHME 3JIEKTPOMArHUTHBIX M3JIyYEHUN Ha YKUBBIE

OpraHu3MBbl.



[TpsimonuHeitHoe pacnpocTpaHeHue cBera. OTpakeHHE U IPEJOMIIEHUE CBETA. 3aKOH
oTpaxkeHus ceerta. Ilnockoe 3epkano. JIunza. @okycHoe paccrosiHue nuH3bL. OnNTHYECKas cuiia
nuH3bL. 1133 kak ontuyeckas cucrema. Onruueckue npudopsl. Jlucnepeuns cera.

JleMoHCTpanuu

DneKTpu3zanus Te.

JIBa pozia 2JIEKTPUYECKUX 3apsAI0B.

YCTpOUCTBO U JEUCTBHE JIEKTPOCKOIIA.

[IpoBOHUKYN U U30JISITOPBI.

DnexTpu3anus 4epes3 BIUsHUE

IIepeHoc 31eKTpUYEeCcKOro 3apsaa ¢ OAHOrO Tejla Ha Apyroe

3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsia.

M cToYHMKH ITOCTOSIHHOTO TOKA.

CocraBiieHHE IEKTPUIECKON LIETH.

M3mepenne CUiIbl TOKa aMIIEPMETPOM.

HabnroneHue mocTosHCTBA CHITBI TOKA HA Pa3HBIX YYacTKax HEPa3BETBICHHOM
AJIEKTPUYECKOMN LIETIH.

W3mepenue cuiibl TOKa B Pa3BETBICHHON JIEKTPUYECKOM LIETIH.

W3mepenne HanpsKeHHs BOJIbTMETPOM.

N3yueHne 3aBUCUMOCTH 3JIEKTPUUYECKOrO COITPOTUBIICHUS IIPOBOJHUKA OT €0 JJIMHBI,
IIJIOLIAIU IIOIIEPEYHOI0 CEYCHUS U MaTepuaiia. Y JeIbHOE COIIPOTUBIICHHUE.

PeocraTt 1 MarasuH COIpOTUBIICHUN.

W3mepenne HanpsKeHUH B IOCIEN0BATEIbHON 3JIEKTPUYECKOM LIETIH.

3aBUCUMOCTB CHJIbI TOKA OT HAIIPSDKEHUS HA YYaCTKE 3JIEKTPUUECKOM LIETIH.

OmneiT Dpcrena.

MarsuTHO€ 1oj€e TOKa.

JleficTBMEe MAarHUTHOTO ITOJIS HA IIPOBOJHUK C TOKOM.

Y CTpOUCTBO 2IIEKTPOABUTATEIIS.

ONeKTpOMarHuTHasI UHIYKIUS.

IIpaBuno JleHna.

CamouHayKIHs.

ITosrydyeHne nepeMeHHOro ToKa Py BpaIlleHUH BUTKA B MAarHUTHOM IIOJIE.

YcTpolcTBO reHepaTopa MoCTOSHHOTO TOKA.

YeTpoicTBO reHepaTopa NEPEMEHHOI0 TOKa.

YcTpoiicTBo TpaHchopmaTopa.

Ilepenayda 37€KTpUYECKON SHEPTUU.



DJIeKTpOMarHUTHBIE KOJICOAHUSI.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.

[Tpuniun neicTBrus MUKpO(OHA U TPOMKOTOBOPUTEIIS.

IIpuHIUIIBI paIuOCBA3H.

Hcrounuku ceera.

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

3aKOH OTpa)KEHMsI CBETA.

N300pakeHre B TUIOCKOM 3€pKalie.

IIpenomieHue ceera.

Xox myueil B cOOMparolel JINH3E.

Xox Jy4eil B pacceuBarolle JIMH3E.

[Tonyyenue n300paKeHU C IOMOIIIBIO JTHH3.

[TpuHIMn neicTBUS MPOESKIIMOHHOTO anmnapara u (oToanmapara.

Mopeins rinasa.

Hucnepcus 6eoro ceera.

[Tonyuyenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX 1[BETOB.

JIabopaTopHbie paOOTHI U OTIBITHI

Habmnronenue 371eKTpUUecKOoro B3auMOACHCTBHS T

COopKa 3JeKTpUUECKOi LIeNu U U3MEPEHUE CHUIIBI TOKA M HATIPSKCHHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA B IIPOBOJHUKE OT HANPSKEHUS] HA €0 KOHLAX IIPU
IIOCTOSIHHOM COIIPOTHUBJICHUH.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA B 3JIEKTPUYECKOM LM OT CONPOTUBIIECHUS IIPU
IIOCTOSTHHOM HAIPSKEHUH.

N3yueHune 1ociie10BaTeIbHOr0 COCIUHEHNS IPOBOAHUKOB

N3yueHune napajuieIbHOrO COCIMHEHUS IIPOBOAHUKOB

W3mepenue conpoTUBIICHUE IIPU ITOMOILIY aMIIEPMETPaA U BOJIBTMETPA.

N3yueHne 3aBUCUMOCTH 3JIEKTPUYECKOIO COITPOTUBIICHUS IIPOBOJHUKA OT €0 JJIMHBI,
IIJIOLIAIU IIOIIEPEYHOI0 CEYCHUS U MaTepuaiia. Y JeIbHOE COIIPOTUBIICHHUE.

W3mepenue paboThl 1 MOITHOCTH 3JEKTPUIECKOTO TOKA.

N3yueHne B3auMOACUCTBUS TIOCTOSIHHBIX MarHUTOB.

HccenenoBanue MarHUTHOTO I10JIS IIPSIMOTO IIPOBOJHUKA U KaTYILIKU C TOKOM.

NccenenoBanue sSBIeHUS HAMarHUYUBaHUS JKeJIe3a.

N3yueHune nmpuHUUIa ACUCTBUSA SJIEKTPOMArHUTHOIO pEIe.

W3yueHne neicTBAsS MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

N3ydeHue npuHLMNa AEUCTBUS MIEKTPOABUTATENIA.



W3yueHune sBIICHUS DJIEKTPOMAarHUTHOW MHTYKIIUH.

W3yuenue nmpuHLIMNA OeHCTBUS TpaHCPOpMATOpa.

W3yueHne sBIIEHUs paCIIPOCTPAHEHHUS CBETA.

HccenenoBanue 3aBUCUMOCTH yIUIa OTPAKEHUs OT yTila IaJcHUs CBETa.
N3yuenue cBOCTB n300paskeHHsI B IUIOCKOM 3€pKaie.

HccenenoBanue 3aBUCUMOCTH yIUIA IIPEJIOMIICHUS OT YIUIa ITaJICHUs CBETA.
N3mepenue GpOKyCHOTO pacCTOSIHHUS COOMPAIOLIEH JTHH3HI.

[Tomrydenue n300pakeHUid ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

HaGmoienue sSBiIeHUs TUCTIEPCUN CBETA.

KBauToBuIe siBiIeHIS

OmnsiTel Pesepdopaa. [Inanerapuas monens aroma. JInHeWdaTble ONTHUECKUE CHEKTPHI.
ITornomenune U ucyckaHue CBETa aTOMaMHU.

CocTaB aTOMHOTO siipa. 3aps0BOE U MacCOBOE YUCIIA.

SnepHble cuibl. DHEprus CBA3M aTOMHBIX saep. PagmoaktuBHOCTh. Anbda-, 6eta - u
raMma-u3iydeHus. MeToasl perucTpaluuu iACpHbIX U3TYUEHHH.

Anepuele peakuuu. J[lenenue u cunres snep. Mcrounuku sHeprun ConHLA U 3BE3N.
SnepHas HepreTuka.

Jo3umerpus. BiusHHMEe pagMOAaKTUBHBIX H3JIydeHUHM HAa JKHUBBIE OpPraHU3MBIL.
DKosorndyeckue npobaeMbl paboThl ATOMHBIX 3JIEKTPOCTAHITUH.

JleMoHCTpanuu

Monens onsita Pesepdopna.

Habmnronenue TpekoB yactull B kamepe BuibcoHa.

YCTpOUCTBO U IEHCTBUE CUETYNKA HOHUZUPYIOLIUX YACTHII.

JIabopaTopHbie paOOTHI U OTIBITHI
Habnronenue muHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.
M3MepeHne ecTeCTBEHHOTO PaliOaKTUBHOTO (POHA JO3UMETPOM.
CrpoeHnue u 3Bontonus Beenennon

I'eonienTpryeckas 1 reIMoLeHTpUYECKas cucTeMbl Mupa. dusndeckas npupoaa

HebecHbIx Ten Conneunoii cuctemsl. [Ipoucxoxaenne Conneunoii Cuctembl. @usnueckas

npupona Connua u 38e31. Ctpoenue Beenennoil. OBomonust BeeneHHoi.

JleMoHCTpanuu
AcCTpOHOMHYECKHE HAOIIOICHUSI.

3HAKOMCTBO C CO3BE3AMSIMH U HAOIIOIEHUE CYTOUYHOTO BpPAICHHS 3BE€3IHOTO Heda.



Habmronenue neuxenus Jlynsl, ColHIA U TUTAHET OTHOCUTEIHHO 3BE3/.
7 knace
Beenenue (4 1)
UYro m3yuaer ¢usuka. Ouznueckue siBienus. HalOnroneHus, onbIThl, U3MEPEHHUS.
®dusuka U TEXHUKA.
JlabopaTopHblie padoThbI:
1. Omnpenenenne UEHb! AEIEHUS U3MEPUTEIBLHOTO LIUINH/PA.
ITepBoHavya/ibHBIE CBeICHUSI O CTPOCHUH BemecTBa (6 1)

Moznekynsl u aromsl. Auddysus. JIBmwkenue monexkyn. CBs3p TemmepaTypbl Tela cO
CKOPOCTBIO [BHJKECHHs €ro MoJjexkynd. lIpurspkeHue M OTTalkuBaHWe MOJIEKYJ. Pasnuusble
COCTOSIHMSI BEIIECTBA W HUX OOBSICHEHHME HAa OCHOBE MOJIEKYJSIPHO — KHHETHYECKHX
MPEICTABICHUN.

JlabopaTopHblie padoThbI:

2. N3mepenue pasmepoB MaJbIX TeIl.

B3aumoneiicrue Tea (21 u)
Mexannueckoe nBuxkeHue. PaBHomepHoe aBmxeHne. CKOpocTs.

WNuepuus. Bsaumoneiicreue ten. Muepumsa. Macca tena. M3mepenue maccel Tena ¢
[IOMOILBIO BeCcOB. [110THOCTE BelecTsa.

SBnenne tarorenus. Cuna tsokectu. Cuita, Bo3HuKaromas npu nedopmanuu. Bec. CBs3b
MEXKy CUJION TSKECTH U MACCOM.

VYupyras nepopmanus tena. 3axon ['yka.

Hunamometp. I'paduueckoe mzoOpakeHue cuibl. CloXeHHE CHII, JEHCTBYIOIMIMX IO
OJIHOM MPSIMOM.

Tpenne. Cuna Tpenust. TpeHHe CKONbKEHUs, KadeHUsl, TOKosl. [ToAmnITHuKN.

JlabopaTopHblie padoThbI:

3. M3mepeHne Macchl Tella Ha PhIYa)KHBIX Becax.

4. N3mepenue oObema Tena.

3. N3mepenue IoTHOCTH TBEPAOIO Tea.

6. I'panynpoBaHue NPy>KUHBI K U3MEPEHUE CUIIBI C TIOMOIIBIO TUHAMOMETPA.

7. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT CHJIbI HOPMAaJIbHOTO
JaBIICHHUSL.

8. Onpenenenne NEHTPa TSHKECTU IUIOCKOH IJIACTHHBI.

JlaB/jieHue TBepPAbIX TeJl, KUAKOCTel 1 ra3oB (23 4)

[aBnenue. JlaBneHue TBEpABIX TEIL.



Jasnenne raza. OO0bsCHEHHE JABJICHUS T'a3a HA OCHOBE MOJIEKYJISPHO — KHHETHYECKUX
npeactaBieHuil. 3akon [lackans.

JaBnenne B xuakoctu u raze. CooOmarommecs cocynsl. [mro3el. ['mapaBiudeckwii
pecc.

Atmoctepnoe npaBinenue. OmnbiT  Toppuuennu. bapomerp-anepoun. HM3menenue
aTMocQepHOro AaBlIeHHs ¢ BbicoToi. ManomeTtpsl. Hacoc.

ApxumenoBa cuna. YcioBus IutaBanus Tea. Boauslii Tpancnopt. Bo3gyxonnaBanue.

JlabopaTopHblie padoThI:

9. N3mepenne BbITaIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha MIOTPYKEHHOE B KUIKOCTb
TEJO.

10. BrisicHeHHe yclIOBHUI TJIaBaHUS TE B KUJIKOCTH.

Pa6ora u momHoOCTh. JHeprusi(13 u)
Pabora cuibl, AEHCTBYIOLICH MO HaNpaBICHUIO [BWXKEHHS Teja. MOIIHOCTS.

IIpocTele MexaHU3MBI.  YCIOBHE paBHOBeCHs pblyara. MomeHT cuibl. PaBHOBecue Ten ¢
3aKpEIUICHHON OCBIO BpallleHus. Bunbl paBHOBECHS.

PaBeHcTBO pa®oT npu NCHOIB30BAHUU MEXaHU3MOB. Koa(duuueHT nojaezHoro 1eicTBUs.

[ToreHunanbHas 3HEpPrusl MOJHATOrO Teja, CKAaTOM Mpy>KUHbI. KuHeTuueckasl 3Heprus
JBIKYIIerocs Tena. [IpeBpaiienre 0JHOro Buja MEXaHMUECKOW SHEPTHH B IPYTroil. DHEPTHUsl peK
U BETpa.

JlabopaTopHblie padoThbI:

11.  BrpisicHeHHE yclIOBUS paBHOBECUS pblyara.

12. N3mepenune KIIJ[ npu nombeme Tena N0 HaKJIOHHOM IJIOCKOCTH.

IloBTOpenue — 1 4.
8 kimace
TemnoBble siBjeHus1 (26 1)

TennoBoe nBuxeHue.BHyTpeHHss sHeprus. Pabora u Temionepenada Kak CIIOCOOBI
M3MEHEHUS BHYTPEHHEN dHEepruu Tena. Buasl Temonepenayu.

KonnuectBo TemIoTsl. Y aenpHas TEIIOEMKOCTh. Y I€JIbHAs TEIUIOTa CrOpPaHMs TOILUIMBA.
[InaBnenue u kpuctaumsanus. Temneparypa IaBjieHus. Y 1eJabHasl TEMJI0Ta IIaBJICHUS.

Hcnapenue n koHaeHcanus. OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa U €€ U3MEPEHHUE.

Kunenne. Temneparypa kunenus. Y aenpHas TEIUIOTa NapooOpa30BaHMUS.

OOBsicHeHHE U3MEHEHUH arperaTHbIX COCTOSIHUI BEIeCTBa HA OCHOBE MOJIEKYJISIPHO —
KMHETUYECKUX MPEICTaBICHUN.

IIpeBparieHus 3HEPruM B MEXaHUYECKHUX U TEIUIOBBIX IIPOLECCaX.

JlBuratens BHyTpeHHero cropanus. [Taposas TypOuHa.



JlabopaTopHblie padoThbI:

1. HccenenoBanue temnepaTypbl OCTBIBAIOIIEH BOJBI.
2. CpaBHEHHE KOJMYECTB TEIUIOTHI IPH CMEIIMBAHUY BOJIbI pa3HOI TEMIIEpaTypBhl.
3. N3mepenue yaenbHOM TeIIOEMKOCTH TBEPAOTO Tela.

JleKTpUYeCKHe BJIECHHUSA U JJIEKTPOMArHuTHbIe siBJeHus: (31 4)

Onextpuzanus Ten. J[Ba poaa 3JIeKTpUYECKHX 3apsioB. B3aummoneicTBue 3apsaos.
DNEeKTpUUECKOE MOJIE.

JIMCKPETHOCTB 3JIEKTPUUECKOr0 3apsiaa. DneKTpoH. CTpoeHue aToMOB.

ITocTOSHHBIM  3JEKTpUUYECKUN TOK. [l anbBaHMYECKHE JJIEMEHTHl. AKKyMYJSATOPHI.
OnexTpuuecKkas Lenb. JNEKTPUIECKUH TOK B MeTauiax. Cuiia Toka. AMIepMmerp.

DnexTpuueckoe HanpsbkeHue. BoiasTmerp.

DNEKTPUUECKOE COIIPOTUBIIEHUE.

3axoH OMa 11 ydacTKa JIEKTPUIECKON LIEMH.

VY aenpHoe conporusieHue. Peocrarsl. Buael coequHeHui IPOBOIHUKOB.

PabGota M MOIIHOCTH 3IEKTPUYECKOTO TOKA. KOIWYEeCTBO TEIUIOTHI, BBIJEIAEMOE
IIPOBOAHMKOM € TOKOM. CdyeTuumk diekTpuyeckoil sHepruu. Jlamma HakaluBaHUA.
DnexkTpoHarpeBaTeNbHble TMpUOOpPbl. Pacuer anekTpo’HEepruu, MoTpedasieMoll ObITOBBIMU
anektponpudopamu. Kopotkoe 3ambikanue. [1naBkue npenoxpanuteny. MarHuTHOE MOJiE TOKA.
DneKTpOMarHuThl U ux npuMeHenue. IloctosiHable MarHuTel. MarauTtHoe nosue 3emnu. JlelictBue
MarHMTHOTI'O TI0JIs1 Ha IPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb.

JlabopaTopHbie padoThI

COopKa 37eKTpUIECKOM e U U3MEPEHUE CUIIBI TOKA B €€ PAa3IUYHBIX YYaCTKaX.
N3mepenue HanpsHKeHMs Ha Pa3IMYHbIX yYacTKax LEIH.

PerynupoBaHue cuiibl TOKa pEOCTaTOM.

4
5
6
7. N3mepenue conpoTUBIEHNs IPOBOJHUKA C TIOMOIIBIO aMIIEPMETPA U BOJIBTMETPA.
8 N3mepenune paboThl M MOIIHOCTH JEKTPUUECKOTO TOKA.
9 COopKka AJIeKTpOMAarH1uTa M UCIIBITAHUE €r0 ACHCTBHUS.
10.  M3yueHue MOJENH NEKTPOABUTATENS.

CaetoBble siBjenns (10 1)
Hcrounuku ceera. [IpsMonnHeiHOE paclIpOCTpaHEHHUE CBETA.
OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [limockoe 3epkaio.
IIpenomieHue ceera.
JIunzel. @oKycHOE paccTOSIHME W ONTHYEcKas cuia JuH3bL [locTpoeHne n3oOpaskeHui,

JaBaE€MBIX TOHKOU TMH30M. OnTHYecKrue mpuOOopHI.

JlabopaTopHblie padoThI:



11.  TlomyueHue u300pa>keHUH C MOMOIILI0 COOUPAIOIICH TUH3HI.
IToBTOpeHnune —14.

9 kjaacc

3aKkoHbI B3auMoAeiCTBHUSA U ABU:KeHHA Tes (37 1)

MarepuanbHas Touka. Cucrema oTcueTa.

ITepemenenue. CKOpoCTb NPSAMOJIMHERHOTO PABHOMEPHOT'O JIBUKEHUS.

PaBHOyCcKOpEeHHOE NPSIMOJIMHEMHOE JIBUKEHUE: MIHOBEHHas CKOpPOCTb, YCKOPEHME,
IepeMeLIcHUeE.

['paduky 3aBHCHUMOCTH KHHEMAaTHYECKUX BEJIMYUH OT BPEMEHU NP PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHHUU.

OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.

IlepBbiit 3akoH HproToHa. MHepuuanbabie cucteMsl orcdyera. Bropoi 3akoH HbroToHa.
Tpernii 3axkoH HproTOHA.

CBoboaHOe najzieHre. 3aKOH BCEMUPHOTO TATOTEHUs. VICKyCCTBEHHBIE CITyTHUKH 3EMIIH.

Nmnynbce. 3aKOH COXpAaHEHUs UMITYJIbCa. PakeTsl.

JlabopaTopHblie padoThbI:

1. HccnenoBanne paBHOYCKOPEHHOTO JBMKEHUS 0€3 HaualbHOM CKOPOCTH.

2. N3mepenue yckopeHust CBOOOTHOTO TACHHSL.

Mexann4yeckue Kojae0aHusi M BOJHbL.3BYK (14 1)

Konebarenbnoe nemxenue. Konmebanusi rpy3a Ha mpyxuHe. CBoOOaHbIe KojeOaHUS.
Konebarenbnas cucrema. [lepuoa, 4actora 1 aMIUTUTYa KOJIEOaHUH.

[IpeBpaimienre sHepruu Npu KojeOaHUsAX. 3aryxaromue KosiebaHus. BbIHYXIEHHbIE
KoJIeOaHusI.

Pacnipoctpanenue kosnebaHuii B ynpyrux cpenax. [lomepednsie u NMpoIOJIbHBIE BOJHBI.
CBs13b AJIMHBI BOJIHBI CO CKOPOCTBIO €€ paCIPOCTPAHEHUS U IEPUOJIOM.

3ByKOBbI€ BOJIHBL. CKOpOCTB 3ByKa. ' pOMKOCTb 3ByKa M BBICOTA TOHA. JXO.

JlabopaTopHblie padoThbI:

3. UccnenoBanue 3aBUCHMOCTH TIEpHOJIa M YaCTOTHI CBOOOHBIX KOJIeOaHH MasTHUKA OT
€ro JJINHBIL.

JJIeKTPOMarHuTHoe noJie (204)

OnHOpOIHOE U HEOJHOPOIHOE MATHUTHOE TIOJIE.

Hanpasnenue Toka 1 HanpaBJeHUE JIMHUHM €ro MarHUTHOTO noiist. [IpaBuiio OypaBuumka.

OO6HapykeHrne MarHuTHOTO 1oisi. [IpaBuiio geBoit pyKH.

I/IHI[yKI_II/ISI MarguTHOTO T10JIs1. MarHuTHBINA TTOTOK. 3J'I€KTp0MaI‘ HUTHad UHAYKIOUWS.



['enepatop mnepemMeHHOro ToKa. I[IpeoOpazoBaHMe SHEPrUM B AIIEKTPOr€HEPATOpax.
DKosornyeckue npodaeMbl, CBA3aHHBIE C TEIUIOBBIMU U THAPOIIEKTPOCTAHIIUSIMHU.

ONEeKTpOMarHUTHOE MoJj€e. OJEKTPOMarHUTHbIE BOJHBL. CKOpPOCTh pacrHpoCTpaHEHHUs
AJIEKTPOMAarHUTHBIX BOJIH. DJIIEKTPOMAarHuTHas IpUpoOJa CBETA.

JlabopaTopHblie padoThbI:

1. N3ydenue sBieHUs 3JEKTPOMArHUTHON UHIYKIIMH.

Crpoenne aToMa U aTOMHOr0 siapa. Mcnosb30Banue 3Hepruu aToMHbIX saep(16 1)
PaanoakTHBHOCTh KaK CBHJIETENIBCTBO CIOXKHOTO CTPOCHHs aTOMOB. Anbda-, O6era - u

ramMmma-u3Jy4eHHUs..

OmnsiThl Peszepdopaa. SAnepras moaens aroma.

PannoakTuBHBIE IPEBpALCHUS ATOMHBIX SIED.

ITpOoTOHHO — HEHTPOHHAs! MOJEND AIpa. 3apsJ0BOE U MaCCOBOE YUCIIO.

Anepusle peakuuu. Jlenenue u cuntes saaep. CoxpaHeHue 3apsa0BOro U MaCCOBOTO YHCET
IIPU SAACPHBIX PEAKLUAX.

OHeprus CBA3M YacTHLl B siAjpe. Bolaenenne s3Hepruu npu AAEpHbIX peakuusx. M3nydenue
3Be3]. SlnepHast sHepreTuka. DKOJIOTHIEcKUe MpoOIeMbl pabOThl AaTOMHBIX 3JIEKTPOCTAHIIHA.

MeTo1p1 HAOJIIOIEHUS U PETUCTPAIINH YACTHI] B siiepHOU (usuke. [Jo3umeTpusi.

JlabopaTopHblie padoThI:

2. W3yudenue neneHus saapa aToma ypasa 1o Gororpaduu TpeKoB.

3 HabmiofeHne CrijionrHoro v IMHEHYaThIX CIIEKTPOB UCITYCKAHHUSL.

4. M3mepeHune ecTeCTBEHHOTO paialliOHHOTO ()OHA T03UMETPOM.

5 W3yudenue neneHus saapa aToma ypasa 1o Gororpaduu TpeKosB.

6 OmeHka nepuoa mojypacrajga HaxoJAIIKUXcs B BO3IyXe MPOIYyKTOB pacraja ra3a
panoHa.

7. W3ydenue TpeKoB 3apsKEHHBIX YaCTHUIL 10 TOTOBBIM (hOTOTpadusiM.

Ctpoenue u 3Bo0NUA Beesiennoii (5 4)
I'eonenTpryeckas u reIMOLEHTpUYECKAsk CUCTEMBI MUpa. Pusndeckas npupoaa
HebecHbIx Ten Conneunoii cuctemsl. [Ipoucxoxaenne Conneunoi Cuctembl. @usnueckas
npupoaa Connna u 38e31. Ctpoenue Beenennoid. DBomonus Beenennoil.
JlabopaTopHbIii NpakTHKYM (64)

HTorosoe noBropenue (44)



3. TemaTu4eckoe IVIAHUPOBaHHUE

7 kiacce
Ne HasBanmue pa3snena KonnyectBo KoauuecrBo
n/o 4acoB KOHTPOJIbHBIX
pador
1 Pazmen 1. @wusuka u (uznyeckre METOIbl H3yUCHHS 4 0
MIPUPOJIBI
2. Pa3znen 2. IlepBoHauanabHbIE CBEIEHUS O CTPOCHUH 6 0
BEIIECTBA
3. Paznen 3. BzaumoneiictBue ten 21 3
4, Paznen 4. JlaBieHue TBEpABIX TeJ, KUIKOCTEN U Ta30B 23 1
5. Paznen 5. PaGoTa u MomHOCTh DHEpPrust 13 1
6. Paznen 6. TloBTopenue 1 0
HTroro 68 5
8 kiace
Ne Ha3ssanmue pa3aena KosmuecTBo Kosmuecrso
n/n JacoB KOHTPOJIbHBIX
padort
1. Pazgen 1. TemnnoBbie siBICHUS 26 2
2. Pa3znen 2. DnekTpuueckue U MarHUTHBIE SIBICHUS 31 2
3. Paznen 3. CBeroBble siBIEHUS 10 1
4. Paznen 4. TloBropenue 1 0
Hroro 68 5
9 k1acc
Ne Hassanue pa3nena KoauuectBo KoauuectBo
n/o 4acoB KOHTPOJIbHBIX
padort
1. Paznen 1. 3akoHBI B3aUMOIEHCTBUS U IBUKEHUS TEI 37 2
2. Paznen 2. MexaHndeckue K0JieOaHusi M BOJIHBL 3BYK 14 1
3. Pazgen 3. DnekTpoMarHuTHOE MoJie 20 1
4. Paznen 4. CrpoeHue atomMa M AaTOMHOIO sjpa. 16 1
Hcnonbs3oBanne SHEPrUM aTOMHBIX SIIEP
5. Pazgen 5. Ctpoenue u 3Bomtouus Beenennoit 5 0
6. Paznen 6. JlaGopaTopHbIil IPaKTUKYM 6 0
7. Paznen 7. MtoroBoe moBTOpEeHUE 4 0
HTroro 102 5
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