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HHOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo Qu3uke Ha YpOBHE CpeqHEro o01ero oopasoBaHusi pazpaboTaHa
Ha OCHOBE TOJIO)KEHHM M TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOI Tmporpammel, npenacrapieHHbx B PI'OC COO, a Takxke ¢ yu€Tom
denepasibHOM paboueld mporpamMmbl BocnuTanus W KoHuenmuu mpernojiaBaHus
yueOHoro mnpeamera «®dusumka» B 00pa30oBaTeNbHBIX OpraHuzanusax Poccuiickoi
®denepanyn, peaqu3yonuX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

[Iporpamma 1o ¢u3ukKe ompenensieT 00s3aTeIbHOE MNPEIMETHOE COJIepKaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO TIOCJIEI0BATEILHOCTh M3YYEHHUS TEM U Ppa3/esioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€d, JTOTUKU
y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTe oOydaromuxcs. [Iporpamma 1o
¢u3uke Ma€r mpelcTaBlI€HUWE O MLENsIX, COAEp)KaHWW, OOuIell cTparernu OOydeHHs,
BOCITUTAHUS ¥ PA3BUTHS 00YUaIOIIUXCS CPECTBAaMU yueOHOTo npeameTta « Pu3nkay Ha
yriyONE€HHOM YpPOBHE.

N3yuenue kypca pU3NKM yrIIyOJIEHHOTO YPOBHS MO3BOJIIET PEaM30BaTh 3a/1auyu
po(eCCHOHAIBHON OPUEHTALIMH, HAMPABIECHO HA CO3JaHUE YCIOBHM NJIsl MPOSIBICHUS
CBOMX HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM OO0Yy4YaroIIUMCH,
KOTOpBIE  HEOOXOAMMBI  JJIsi  MPOJOJDKEHUS  00pa3oBaHUs B OpraHU3alUAX
npodeccuoHanbHOro  00pa3oBaHUsl IO  Pa3iMYHBIM  (U3UKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEUATLHOCTSIM.

B mporpammMe no (u3uke ONpeAensroTcsl IUIAHUPYEMBIE PEe3yibTaThl OCBOCHHS
Kypca (GU3MKM Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs: JWYHOCTHEHIE,
MeETaIpeAMETHBIE, IIpEIMETHBIE (Ha  yrnyOn€HHOM  YpOBHE). Hay4Hno-
METO/JOJIOTUYECKON OCHOBOWM Il  pa3pabOTKu TpeOOBaHWUN K  JTUYHOCTHBIM,
MeETaIpeAMETHBIM U MIPEAMETHBIM pe3yjIbTaTaM 00y4arolIMXcsi, OCBOMBIIUX MPOTpPaMMy
no (u3MKe Ha ypOBHE CpeAHero oOmiero ooOpa3oBaHMs Ha YriyOJIEHHOM YpOBHE,
ABJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MTOAXO/.

[Iporpamma o Gpu3MKe BKIIOYACT:

IJIaHUPYEMBIE pe3ybTaThl OCBOCHMS Kypca (PU3MKH Ha YriayOlEHHOM ypOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 0 F0JIaM 00yUYEHUS;

cojiepkanue yueOHoro npeaMera « @usukay 1o rojgam o0ydeHusl.

[Iporpamma 1o (Qu3uke wMeeT TMNPUMEPHBIM XapakKTep ©W MOXET ObITh
MCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJICHMSI CBOMX pabovMX Mporpamm.

[Iporpamma mo (¢u3uKe HE CKOBBIBAET TBOPYECKYIO MHUIMATUBY YUHUTENIEH U
MPEAOCTABIISAET BOZMOXKHOCTH JUIsl pean3alii Pa3invyHbIX METOAUYECKUX MOAXOA0B K
npenojaBaHui0  (QU3MKU Ha yrayOJnEHHOM YpOBHE TpU YCJIOBHUM COXPAaHEHHUS
00s13aTeIbHON YacTH COJIepKaHus Kypca.

du3nka KaKk HayKa 0 HauOoJsiee OOIMUX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxatomem Mupe. IKonpHBIE Kypc (QU3MKHM — CHCTEMOOOpa3yIOMMA st
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JICKAT B



OCHOBE TIPOIIECCOB U SIBJICHUW, H3yYaeMbIX XUMHEH, Owuosorueit, ¢usndeckon
reorpadueil u actpoHomuen. Vcnonb30BaHMe W aKTUBHOE NMpPUMEHEHUE (DU3NYECKUX
3HAHUM ONpeNeNnuiIo XapakTep M OypHOE pa3BUTHUE Pa3HOOOpPA3HBIX TEXHOJIOTUH B
cdepe SHEepPreTUKU, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOTYYeHHs] HOBBIX MaTEpUajoB C
3aJJaHHBIMU CBOMCTBaMu. M3yueHne pu3mkyu BHOCUT OCHOBHOM BKJIaa B ((OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromierocsi, B (QOpMHUpPOBAHUE YMEHUU
NPUMEHSTH HAyYHBIN METO/]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YUY€OHBIX UCCIEAOBaHMM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHEro O0Iero 00pa3oBaHUs MOJIOXKEH P/l
UJel, KOTOPbIE MOXKHO pacCCMaTpPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEU KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoea czenepanuzayuu. B coOOTBETCTBMM € HEWl Marepuan Kypca (HU3UKU
0o0BbeMHEH BOKPYT (u3nueckux Teopuid. Benymmm B Kypce siBisieTcss popMupoBaHue
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanuss nIpeanonaracT HCIOIb30BaHNAE
IYMaHUTapHOT'O MOTEeHIIMaIa (U3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc (usuku yriryOI€HHOTO YpOBHS
IIPEANOJAraeT 3HAaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX M TEXHOJIOTHYECKUX
MIPUJIOKEHUN M3YYEHHBIX TEOPHUWA M 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCsi Ha YpOBHE
oOILIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea IKkonozuzayuu  peanusyercss TMOCPEACTBOM  BBEJICHHUS  DJIEMEHTOB
COJIEp)KaHusl, MOCBAUIEHHBIX SKOJIOIMUECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHbl C pa3BUTHEM TEXHUKM W TEXHOJOTHMM, a Takke O0OCyXIeHus mpodiieM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTUYECKOW O€30aCHOCTH.

OcBoeHMe cojiepKaHUs MPOrpaMMbl O (PU3MKE AOIKHO OBITH MOCTPOECHO HA
NPUHILIUIIAX CHUCTEMHO-JEATENbHOCTHOrO nonaxona. [ns ¢usuku peanmuzanus 3TUX
NPUHLIMIIOB Oa3upyeTcss Ha HCHOJIb30BAaHUM CaMOCTOSITEILHOTO 3KCIEpUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIETo (hakTopa ydebHoro mporecca. s yrmy6aéHHOTro ypoBHS —
TO CHUCTEMa CaMOCTOSATEIBHOTO YYEHHUYECKOTO OSKCHEPUMEHTa, BKJIHOYAIOUIETO
(pOHTaJIbHBIE YUEHUYECKHE OMBITHI MPU M3YUYEHUH HOBOTO MaTepuala, JadopaTopHbIE
paboThl U paboThl TpakTukyMa. [Ipm STOM BO3MOXKHBI JBa CHoco0a peanu3aruu
¢busnueckoro npakTukyma. B mepBom ciydae npakTUKyM MpOBOAMUTCS MO0 B KoHLEe 10
u 11 knaccoB, 1100 MOCJE MEPBOro U BTOPOTO MOJYTOJIUNA B KaXKJIOM U3 3TUX KIIACCOB.
Bropoii ciocob — 310 uHTErpanusa padoT NpakTUKymMa B CUCTEMY J1a0OpaTOpHBIX padoT,
KOTOpPBIE MPOBOJSATCS B IMpollecce n3yueHus paszzena (temsl). [Ipu aTom moa pabotamu
IIPAaKTUKYyMa MOHUMAETCS CaMOCTOSTEIBbHOE HCCIEAOBaHUE, KOTOPOE MPOBOIAMUTCS I10
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOMAroBoi HHCTPYKITUH.

B nporpamme no ¢usmnke cucremMa y4EHUYECKOTO 3KCIEPUMEHTA, J1a0OPATOPHBIX
paboT M MpakTUKyMma MpEeJICTABIIEHA €IUHBIM MepedyHeM. BblOop TeMaTuku AJig 3THUX



BUJIOB  YUYEHHUYECKHX  MPAKTUYECKUX  pabOT  OCYUIECTBISIETCS  y4YaCTHUKaMU
00pa3oBaTENbHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO IUIAHWPOBAHUS U
ocHaieHust kabunera ¢usuku. [Ipu 3ToM obecrnieunBaeTcsi OBIaJCHUE 00YUYAIOIIUMUCS
YMEHUSMH TPOBOJIUTH MPSMbIE U KOCBEHHBIC M3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEH
(MBUYECKUX BEJIMYMH U TTIOCTAHOBKY OIBITOB IO TTPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yIes€TCS PEIICHUIO paCUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JJI pACUETHBIX 3a/1ay MPUOPUTETOM SIBIIIOTCS 3a/1a4y C SIBHO 33JJaHHOUN U HESBHO
3alaHHON (PU3NYECKOW MOJEIbIO, MO3BOJISIONINE MPUMEHSATh H3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jena Kypca, TaKk U HHTErpUpysl MpUMEHEHHE 3HAHUN
W3 pa3HBIX pasne’noB. [ KadecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
o0BbsICHEHHE/TPE/ICKa3aHue TPOTEKaHUsI (U3HUECKUX SBJICHMA U TMPOILIECCOB B
OKpY>Karoled >KU3HU, Tpelytoume BbhIOOpa (U3MYECKON MOJENH JUisl CUTyalluu
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu GI'OC COO k maTepuanbHO-TEXHHYECKOMY
oOecrieueHn0 y4eOHOro mporecca Kypc (U3MKU yriayOJEéHHOTO ypOBHS Ha YpOBHE
cpenHero o0Omero o0pa3oBaHUs JOJKEH M3ydaTbCsl B YCJIOBHUSIX IPEIMETHOTO
kabuHeta. B kabuHere (U3MKM JODKHO OBITH HEOOXOIMMOE JabopaTopHOE
o0opynoBaHuE JJI BBITIOJIHCHHS YKA3aHHBIX B TPOrpaMMe 10 (U3UKE YUCHUICCKUX
OMBITOB, Ja0OPATOPHBIX PadOT W PabOT MPAKTHUKyMa, a TAKXKE JAEMOHCTPALMOHHOE
obopyoBaHue.

JlemoHCTpaninoHHoe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHHAMAQJIBHOH JOCTaTOYHOCTH U OO0eCleyrMBaeT ITOCTAHOBKY TICPEUHCICHHBIX B
mporpamMme 1o (U3UKE KITIOYEBBIX JEMOHCTpAIlUi ISl WCCIIEIOBAHUS HN3Y4aeMbBIX
SIBJICHHH W TPOIIECCOB, IMIUPUICCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYCCKUX
IIPUMEHECHUM.

JlabopaTopHoe oOOpyJOBaHWE IS YYCHHYECKUX  MPAKTUYECKUX  padboT
dbopMupyeTCcs B BUIE TEMAaTHICCKUX KOMIUICKTOB U 00SCIIEYMBACTCS B pacu€Te OHOTO
KOMILJIEKTa Ha JBYX OOydYaroIMXcsa. |eMaTHUecKhue KOMILIEKTH JabopaTOpHOTO
0o00OpyIOBaHUSI JOJKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJb30BaHUH
aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHUJIC ITU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

dbopMHpOBaHWE WHTEpPECa M CTPEMJICHUS OOYYalOIUXCs K HAyYHOMY H3YUYCHHIO
MIPUPOJIBI, PA3BUTHE WX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUN O HAYYHOM METOJIe¢ TO3HaHUS W (PopMUpOBaHUE
MCCJICIOBATEIICKOTO OTHOIICHHS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHUS OCHOB
CTPOCHHUS MaTepuu U QyHTaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre yMEHUN OOBSCHATH SIBICHUS C HCIOJIb30BAaHUEM (HU3MUECKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHHE TMPEACTABICHUM O poid (PU3MKK 11 Pa3BUTHS  APYIHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaylier npodeccruoHanbHOU
JeSITETbHOCTH, CBA3AHHBIX C (PU3UKOM, MOATOTOBKA K JaJIbHEWIIEMy O0y4YEeHHUIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHne STUX MeNedl 00ecneunBaeTcs pEIIeHHEM CIEeIyIONMX 3a1ady B
mpolecce u3yueHus Kypca GU3MKN Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOpPETeHHEe CHUCTEMBbl 3HAHMK 00 O0O0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, JIEKTPOIMHAMUKY,
KBaHTOBYIO (DM3HKY U DJIEMEHTHI aCTPO(U3UKH;

dopMupoBaHHE yMEHHH NPUMEHSATh TEOPETHUYECKHE 3HAHUS i1 OOBSICHEHUS
buznueckux SBIEHUN B TPUPOJAE U JJIA TPUHATHS TNPAKTUYECKUX pEIICHUN B
MOBCEAHEBHOM JKU3HMU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3JIMYHBIX 33/a4 C SIBHO 3aJaHHON (u3nuecKon
MOJIETIBIO, 3a7Ia4, TIOIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3IaHie (PU3NIECKON MOJIETH,
a/ICKBATHOW yCIIOBHUSM 3a7a4, B TOM YHCIIE 331a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHue (U3UYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUUYECKUX yCTPOWUCTB
Y TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJlaMU  CAMOCTOSITEIbHOTO  IUIAHUPOBAHUS U IPOBEACHUS
(bu3MYECKUX SKCIIEPUMEHTOB, aHalN3a M WHTEPIpETalni WH(OOPMALIUU, OMpPEICICHHS
JOCTOBEPHOCTH MOJIYICHHOTO Pe3ysIbTara;

CO3/IaHHE€ YCIIOBUH JJii pa3BUTUS YMEHHMHM TPOEKTHO-UCCIIEI0BATENIbCKOMH,
TBOPUYECKOH 1€ATEIbHOCTH;

pa3BUTHE HMHTEpeca K cdepaM MpoPecCHOHATHHON MESTEIBHOCTH, CBS3aHHON C
(bu3uKON.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO yrmyOnEHHbIN YypOBEHb U3YUEHUS
y4ueOHOoTro npeaMera «Pu3nka» Ha ypOBHE CpeaHEero o0iero oopa3oBaHus BIOUpaeTCs
oOy4aroluMucs, IUIAaHUPYIOIMMMHA TPOAODKEHHE O00pa30BaHUSA IO CHELHMATBHOCTAM
(hU3UKO-TEXHUUECKOTO MPOUIISL.

Ha wuzyuenne ¢usuku (yriyOn€HHBbIA YPOBEHb) HA YpPOBHE CpPEIHEro OOLIEro
oOpazoBanust orBoautcs 340 vacos: B 10 kimacce — 170 wacos (5 yacoB B Henento), B 11
kiacce — 170 4acoB (5 4acoB B HEJIEINIO).

[Ipemyaraemeiii B mporpamme 10 (U3HKE TEPEUYCHb JIAOOPATOPHBIX U
MPAaKTUYECKUX paboOT sBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JelaeT BBIOOD
npoBeeHUST 1a00paTOpHBIX pabOT W  ONBITOB C YYE€TOM WHAMBHIYAIBHBIX
0COOEHHOCTEN 00yJaromuxcsl.



COIEPKXAHUE OBYYEHUA

10 KUIIACC

Pa3znes 1. Hayunblii MeTO MO3HAHNSI IPUPOIBI.

®uzuka — ¢yHAaMEHTaJIbHAsl Hayka O mnpupoje. HayuHblii MeTos MO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIIEpUMEHT M TEOpusi B TIpollecce MNo3HaHWs mnpupoisl. HaOmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  u3MepeHuss (PU3MYECKUX BEJIMYMH (aHAJIOroBble W HHUGPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpenrHocT U3MEpeHU PU3NUECKUX BETUYMH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3MYECKUX SBICHUH W TIPOIECCOB (MarepuaibHash TOYKa,
a0COJIFOTHO TBEPJIOE TEJIO0, WAcaIbHAs >KUAKOCTh, WICabHBIA ra3, TOUCUHBIM 3apsn).
I'unote3a. ®uU3nyeckuil 3aK0H, FPaHULIBI €ro NpuMeHUMOCcTU. Du3nyeckas TeopHusl.

Ponb u Mecto puzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHUHBI MHUPA, B
MPAKTUYECKOMN JeATETbHOCTHU JIIOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3Mepenue cuiibl TOKa M HANpPSKEHUSI B IIEMU MOCTOSIHHOTO TOKa MPH MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ IudpoBoil naboparopueit mo Qusuke. [Ipumepsl u3zMepenus
(bU3MYECKUX BEIUYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUkKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHUKCHHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Panunyc-BexkTop MaTepuasbHOM TOUYKH, €ro MPOCKIMUA Ha OCU CUCTEMbI KOOPAUHAT.
TpaekTopus.

ITepemelienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAasi CKOpPOCTh) W
YCKOPEHHE MAaTepUaibHOW TOUYKH, WX TMPOEKIMU HAa OCH CHUCTEMbl KOOpPAMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MBUXKEHUE. 3aBUCHUMOCTh
KOOPDAWHAT, CKOPOCTH, YCKOPEHUS U IMYyTH MaTEPHAIBHOM TOYKM OT BPEMEHH M MX
rpaduKy.

CBobOosHOE TMajaeHWe. YCKOpEeHHE CBOOOJHOrO TajeHus. JIBukeHue Tena,
OpOIIIEHHOTO TIOJ YIVIOM K TOPU3OHTY. 3aBHCUMOCTh KOOPAWHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKy.

KpuBonuuennnoe nsuxeHue. [[BMKEHHE MaTepHaIbHOW TOYKU IO OKPYKHOCTH.
VYrnoBas u nuHelHas cKopocTh. Ilepuoa u gactora obparmieHus. LleHTpocTpeMuTenbHOE
(HOpMasnbpHOE), KacaTeabHOE (TaHIEHIMAIbHOE) U TMOJHOE YCKOPEHHE MaTepuaIbHOM
TOYKH.



TexHuyeckne ycTporucTBa U TEXHOJOTHUYECKHE MPOLECCHI: CIIUIOMETP, JBUKECHHE
CHaps/10B, LIETIHBIE, IIeCTepEHYATHIE U PeMEHHBIE NIEPeIaun, CKOPOCTHBIE JTUQTHI.

JHemoncmpayuu.

Mopens cucTeMbl OTCYETA, WLIIOCTPALUS KHUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro Nepexo/ia U N3MEepeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHye NABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmonenune nBmwxkeHust Tena, OpOIIEHHOTO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPU, CKOPOCTEN JIBUKEHHSI OJHOTO M TOTO K€ Tella B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOIO JBHXKEHHUSI C LEJIBI0 OIPEICICHUS MIHOBEHHOU
CKOpOCTH.

N3mepenne yckopeHus NpH OPSIMOJIUHEMHOM PAaBHOYCKOPEHHOM JBMKEHUU I10
HAaKJIOHHOMU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUXKEHUH.

N3mepenne yckopeHus CBOOOJHOro mNajeHusi (PEKOMEHIOBAaHO HCIOJb30BaHHUE
uudpoBoii 1adopaTopun).

N3yueHue nBMXKEHHS Teia, OpOUIEHHOro ropu30HTainbHO. [IpoBepka runoressl o
MPAMOMN MPOMOPUUOHAIBHOM 3aBUCMMOCTH MEXAY NAJIBHOCTBIO IMOJIETA U HAYAJIbHOU
CKOPOCTBIO TeJIa.

N3ydenune nBMKEHHUS TeNa 0 OKPYKHOCTH C IOCTOSIHHOM TIO MOJIYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia oOpamieHus KOHUY€CKOro MasTHUKA OT €ro
[1apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeii  3akoH HproroHa. HMuHepumanbsHble cucTtemsl orcuéra. [lpuHiun
oTHocuTenbHOCTH [anunes. HeunepuuanbHble cHCTeMbl OTcu€ra (OmpeleseHue,
MIpUMEPBHI).

Macca tena. Cuna. IlpuHiun cynepno3uiyiu Cuil.

Bropoii 3akoH HeroToHa AJ1s1 MatepraibHON TOUYKH.

Tpernii 3ak0oH Hbpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHUS. DKBUBAJICHTHOCTh T'PABUTALIMOHHON W MHEPTHOM
MAaCCBI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHUSI CBOOOJHOTO MMAaJIEHUsS OT BBICOTHI HAJl
MOBEPXHOCTHIO TIJIAHETHI M OT reorpaduyeckol mupoThl. [[BrkeHne HEOECHBIX Tel U
ux cnyTHUKOB. 3akoHbl Kernepa. [lepBas kocmuyeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Ttena. Bec tena, ABHKyerocst ¢ yCKOpeHHUEM.



Cuna tpenusa. Cyxoe tpenue. Cuna TPEHHSI CKOJIBKEHUS U CUJIa TPEHUS MOKOS.
Kosddumment tpenus. Cuna cCOnpoTUBICHUS NPHU JBMXKEHUH Tella B JKUJIKOCTU WIIU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuyeckoe naienue. Cuna Apxumena.

TexHHUUecKHMe YCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCH: MOAIIHUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaGmonenue nBWXEHUS Ted B WHEPLUUATbHBIX W HEMHEPIHMAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTENIBHOCTH.

Kauenue nByx HMJIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJNBHO HEMHEPIUAILHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONIEH MPHIOKEHHBIX K TEIy CHUJ C NPOU3BEACHHUEM
MacChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc 1o B3aMMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTA/ICHUH.

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHeEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, PAKMUKYM.

N3mepeHrie paBHOAEWUCTBYIOIIEH CHJI TpH ABMKEHUM OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBUJKEHUS OpYyCKa M0 HAKIIOHHOM
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCBI.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYIOCTH, BO3HUKAKOUIMX B IPYXHHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaiiuu.

N3yueHue NABMXKEHHUS CHUCTEMbl TeJl, CBSI3AHHBIX HUTHIO, TMEPEKUHYTON uyepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs TO BEIWYUHE YIJIOBOrO KoddduimeHTa
3aBUCHUMOCTH Frp(N).

HccnepoBanue ABMKEHUST Opycka MO HAKJIOHHOW IUIOCKOCTH C IMEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.

N3yueHune ABMKEHUS I'Py3a HAa BAJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpAOe Teno. llocTymartenbHOoe U BpallaTebHOE JBUXKCHHE
TBEPAOro Tesla. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpalleHus. [lnedo cumnel. Cnoxenne
CUJI, IIPUJIOKEHHBIX K TBEpIOMY Teiy. LlenTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TeNa.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE TPOLIECCHI:  KPOHILUTEWH,
CTPOMTENBHBIN KpaH, pelIETYaThle KOHCTPYKIIUU.



Jemoncmpayuu.

YcioBUst paBHOBECHS.

Bune! paBHOBeCH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmukym.

Hccnenosanue yciioBruil paBHOBECHS TBEPAOTO TeENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PaCU€T CHJl YIIPYTOCTH.

N3ydenune ycTOMYUBOCTU TBEPAOTO TEJA, UMEIOLIETO TUIOIIAb OIIOPBI.

Tema 4. 3akonv coxpaneHun ¢ Mexanuxe.

Nmnynec MarepuanbHONW TOYKH, CHCTEMBl MAaTe€pUalbHBIX TOYeK. LleHTp Mmacc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPA Macc.

MMnysibe CWIIBI M1 U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXPAaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

MoMeHT wumIynbCa MaTepUabHOW TOYkHW. lIpeacraBineHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIAX.

PabGora cunapl Ha ManoM M Ha KOHEUYHOM mnepeMenieHuu. [‘paduueckoe
npescTaBiIeHUe paboThl CUIIBI.

MOUIHOCTB CHUJIBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.

IloreHnManbHBlE W HENOTEHUMAIbHBIE CcuUibl. [loTeHuuManbHas  SHEprus.
[loTrennmanbHas sHeprus ynpyro aedopMHUPOBaHHOM mpykuHbL. [loTeHumanbHas
DHEPrus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM MoJje. [loTeHnnanbHas sHeprus Tena B
I'PaBUTAILMOHHOM I10JI€ OJJHOPOAHOTO IIapa (BHYTpHY U BHe mapa). Bropas kocmuueckas
CKOpOCTh. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3p paOOTHl HEMOTEHUHUAIBHBIX CHUJ C U3MEHEHHMEM MEXaHHYECKOM SHEpPruH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHenne bepHyun I8 MACAUIBHOW KUJKOCTHM Kak CIEACTBHE 3aKOHa
COXPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBW)KCHHE PAaKeT,
BOJOMET, KOTIEP, MPYKUHHBIN MUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHHWE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

HN3mepenne MOIHOCTH CHUJIBL.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUU PabOThI.

B3aumHble TmpeBpalieHUsT KUHETUYECKOM MW NOTEHLMAJIbHOW DJHEPrUi IIpU
JNEVUCTBUU HA TEJIO CUJIBI TSHYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne umnyiibca Teiia o TOpMO3HOMY Iy TH.



N3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI U MOIIHOCTH CHIIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne cCOXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KHHETUYECKOM YJHEPTUH TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHME WM3MEHEHHUS TOTEHIMAIbHON JHEPruM NPYXKUHBI C pabOTON CHIIBI
TPEHHUSL.

Omnpenenenre pabOThl CHIBI TPEHHUS MPH JBWKECHUM Telda MO0 HAKIOHHOU
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHas pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHOBHBIE TTOJIOKEHUSI MOJIEKYIIsIpHO-KHHeTHUeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe BHKeHUE. XapakTep JABUXKCHUS U
B3aMMOJICHCTBUS YaCTUL BemecTBa. MoOJenu CTPOEHHUs ra3oB, KUIKOCTEN U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BElIECTBa Ha OCHOBE 3THUX Mojenei. Macca U pa3mepsl
Mouiekya (atromoB). KonmndectBo BenectBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ wusmepenus. Illkama
temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYJISIPHO-KHHETUYECKONM TEOPHUH: YACTHLBI ras3a
JBUXKYTCS Xa0TUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knanelipona.  AOconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiiecchl B
UJIaNbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. | 'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JABJICHUEM U CPEIHEN KMHETUYECKOW ASHEPrueid MOCTYMATEeIbHOTO
TEIUIOBOT'O JIBMKEHUSI MOJIEKYJI UACAbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETHUYECKOW TEOPHH HJI€aJIbHOTO Ta3a).

CBsi3b  aOCOJIFOTHOM TemIepaTypbl TEPMOJUHAMHUYECKON CHUCTEMBbI CO CpEIHEH
KMHETUYECKOW DHEPTUEH MOCTYNIAaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTULL.

TexHuyeckue yCcTpoHCTBA U TEXHOJIOTMUECKHUE MPOLECChl: TEPMOMETP, OaApoOMeETp,
MOJyYEHNE HAHOMATEPHUATIOB.

Jemoncmpayuu.

Mopenu NBUKEHHUS YaCTUL] BELLECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xKuIKOCTEH.

Mognens onbita LTepHa.

[IputsxeHne MONIEKyII.

Mojenn KpUCTAUTMYECKUX PEUIETOK.

Habmonenue u ncciaenoBaHue U30MPOLIECCOB.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanne  mpolecca  yCTAHOBJIEHUS  TEIUIOBOTO  PABHOBECHS  IIPH
TEII000MEHEe MEXTy TOpsue U XOJIOAHOM BOJOM.

N3ydenne wu3oTepMuueckoro mpoiecca (PEKOMEHJIOBAaHO — MCIOJIb30BAHUE
1 poBoit 1abopaTopun).

N3ydenune n30XopHOro nporuecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX  YCIOBHM IS
TEPMOJMHAMUYECKOM CUCTEMBbl. BHelmIHWEe W BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJMHAMUYECKOM CHCTEMBI KaK CpPEIHUE 3HAUEHUS BEIMYMH, OMHUCHIBAIOIIMX €€
COCTOSTHME Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe  Hawano  tepmonuHamuku.  CaMONpPOU3BOJIbHAST — pejlaKcaiius
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopenps uaeanbHOrO ra3a B TEPMOJUHAMHUKE — CUCTEMA YPAaBHEHUI: YpaBHEHUE
MenneneeBa—KnamneiipoHa # BBIPKEHHE JJIsI BHYTPEHHEW SHEPruu. Y CIOBUA
MIPUMEHUMOCTH ATON MOJICIU: HU3Kasi KOHIEHTpAIMs YacTHIl, BHICOKHE TEMIIEPATYPHI.
BripakeHne 1 BHyTPEHHEN YHEPTUM OJJHOATOMHOI'O UJICAJIBHOTO Iasa.

KBa3zucrarnueckue u HECTaTHUECKUE MPOLECCHI.

OneMeHTapHasi paboTa B TepMoAWHaMHUKe. Brruucienue paboThl 1mo rpadukxy
npoiiecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 WU3MEHEHHUS BHYTPEHHEHN SHEPIUHU
TEPMOJMHAMUYECKOH  cuUcTeMbl  0e3  coBepuieHuss  pabotel.  KouBekuus,
TETUIONPOBOAHOCTD, U3Ty4YCHHUE.

KonnuecTBo Temnorsl. Temmo€MKOCTh Tea. Y IeibHas U MOJISIpHAs TEIIOEMKOCTH
BelIeCTBA. YpaBHeHHEe Maiiepa. YaenpHash TEIOTa CropaHus ToOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI Ipu Teruionepeaaye. [lonstue o6 agnadatHoM mporecce.

IlepBb1ii 3aKOH TepMoAMHAMUKU. BHyTpeHHss 3Heprus. KoimdecTBo TEmIOThl U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoii 3akOH TepMOAMHAMHKHU /JIsI PABHOBECHBIX IPOILIECCOB: UEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI MPOXOJUT E€IUHCTBEHHAS
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTopo#i 3akOH TepMOJIMHAMUKH MJisI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOMKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOJAHOTO Tela K Oosiee HarpeToMmy 0e3 KOMIIEHCAITU!
(Knaysuyc). HeobpatuMocTh IpUpPOAHBIX MPOLECCOB.

[Tpunuune! gecteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKUE aCIEKThl HCIOJIb30BaHUs TEIUIOBBIX JBUTrareneil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpe/ibl.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHME MPOLECCH:  XOJIOAUIbHUK,
KOHIUIIMOHEp, [W3eJIbHBIH U KapOIOpaTOpHBIM JABUTaTeNd, IMapoBas TypOuHa,



NOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3alHs «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BAaHUEM TEIUIOBOIO HACOCa, YTUIM3alMs OMOOPTraHWYECKOIro TOIUIMBA JIJIS
BBIPAOOTKHU «TETUIOBOM» U 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTHyecKOM PacIIMpEHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue annabaTHOTO mpouecca.

KoMmmbroTepHble MOIENN TEMIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenbHON TEMITOEMKOCTH.

HccnepoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3yueHne B3aMMOCBA3M SHEPIHMM  MEXMOJIEKYJSIPHOTO B3aUMOJEHUCTBHUS U
TEMIIEPATypPbl KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHaeHcauus. McnapeHue u KureHue. YeiabHas TerioTa
apooOpa3zoBaHUsI.

HaceliieHHbIe 1 HEHAChIIIEHHBIE TTapbl. KauecTBeHHas: 3aBUCUMOCTD IIJIOTHOCTH U
JIABJICHUSI HACBHIIICHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMITEPATyphbl KATIEHUS OT IaBJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHH3OTPONUS CBONCTB
KpuctaiuioB. IlnmaBieHne U KpucTauM3alus. YAedbHas TEIUIOTa IIJIaBJICHUS.
CyOmuMmarnus.

Hedbopmanuu TBEpAoro Tena. Pactsokenune u cxkarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TeruioBoe pacmmpeHne >KUAKOCTeM U TBEPABIX Tel, O0bEMHOE W JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIGOAHWM YacTHI] BEHIECTBAa KaK MPUYUHA
TEIJIOBOTO PaCIIUPEHUsI TNl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B (pa30BbIX MEPEX0/IaAX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOe HaTsDkeHHe. Koah@uuMEeHT MOBEPXHOCTHOTO  HATSKEHUS.
Kamapasie aBneHus. /laBiaeHue MO MCKPUBIEHHOM MHOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlaruiaca.

TexHuueckne ycTpoWcTBa U TEXHOJOTUYECKHE MPOLIECCHl: KUAKUE KPUCTAIUIbI,
COBPEMEHHbIE MATEPUAJIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBOICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenne npyu noHMKEHHOM JIABJICHUMU.



N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanumnspaseie siBneHus.

Mopenn HEHBIOTOHOBCKOW JKHJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6nronenue manpix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKkOHOMEPHOCTEN UCTIAPEHNUS KU IKOCTEN.

N3MepeHne yaenbHOM TEMIO0THI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACHIIIEHHBIX TAPOB.

N3mepenue aOCONIIOTHOM BJIAXKHOCTH BO3JyXa M OIlEHKa MacChl IapoB B
ITIOMEILEHHH.

N3mepenue ko3 uirenTa HoBepXHOCTHOIO HATSKEHHUSL.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AedOpMaliii PE3NHOBOTO 00pa3la OT MPUI0KEHHON
K HEMY CHJIBL.

Paznen 4. JiekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3alusi Tel W €€ TMpOosBICHUS. OJJEKTpUYeckud 3apsa. JlBa Buaa
DNEKTPUYECKUX  3apsaoB. [IpOBOOHWMKM,  JIHMDJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsiji. 3AaKOH COXPAHECHUS SJIEKTPUUYECKOTO 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanabl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsixénnocts anektpudeckoro noust. [IpoOusiit 3apsa. JInHuu Hanpssk€HHOCTH
ANEKTPUUYECKOTO NoJst. OMHOPOAHOE HIIEKTPUUECKOE TTOJIE.

IToTeHIMAIBHOCTL  JJEKTPOCTATUYECKOrO I0JA. Pa3HOCTH NOTEHUHANOB W
HanpspkeHue. lloTeHnmanpHas oSHeprus 3apsna B DJIEKTPOCTATUYECKOM  IIOJIE.
[Torenuman snexkTpocTaTudyeckoro mnojs. CBsA3b HANPSXKEHHOCTU NOJSI M Pa3sHOCTU
MOTEHIMANIOB I DJIEKTPOCTAaTHYeCKOoro 1mosist (Kak  OJHOPOJHOTO, Tak U
HEOTHOPOJTHOTO).

[IpuHIMI Cynepno3uIMU SIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMEepHO 3apstkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsbKeHHOro 1o oO0béMy 1miapa. llose paBHOMEpPHO 3apsiKEHHOU
OeCcKOHEYHOM TIUIocKOocTH. KapTuHbl JNHHMA HANpsHKEHHOCTH AITHX TOJEH U
DKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpoBOJHUKH B 2IEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECUS 3aPsA0B.

JIMDIEKTPUKU B 3JIEKTPOCTATUYECKOM ToJie. J[MdieKTpudeckas NMPOHULIAEMOCTh
BEILIECTBA.



Konpencatop. OIEeKTpOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOEe coenuHEHUE KOHAEHcATOpoB. IlociienoBarenbHOE COEOUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpOMCTBA W TEXHOJOTHMYECKHE IPOLIECCHI:  BIJIEKTPOCKOI,
ANEKTPOMETP,  DJACKTPOCTaTHUECKas  3alluTa, 3a3eMJICHHE  DJICKTPONPUOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAs 3a1IUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCATOpa OT IUIONIAAY ILUIACTHH,
PACCTOSIHUS MEXIYy HUMHU U JUAICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomol, npaKkmukKym.

O1ueHKa CUil B3aUMOICHCTBUSA 3aPSKEHHBIX TE.

HaOnronenue mnpeBpalieHus SHEPrUU 3apsHDKEHHOTO KOHJIEHCATOpa B JHEPTHIO
W3JIy4YE€HUS CBETOAUOMA.

N3yyeHnne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHICHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHUHMAIOB (HAMPSKEHUS) TMPHU IMOCIEI0BATEILHOM
COEJIMHEHUU KOHJECHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlilt 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusi CynieCTBOBAHUS MOCTOSTHHOTO 3JIEKTPUUYECKOro TOKa. MICTOUHMKM TOKa.
Hanpsixenue U u SJ1C &.

3akoH Oma [iJ1s y4acTKa 1enu.

DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COMNPOTUBJICHUS OJIHOPOJIHOTO
MPOBOJIHUKA OT €ro JJIMHbl M IUIOIIAJAX T[OMEPEYHOTO CEUYCHUS. Y AEIbHOE
COITPOTHUBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaUICIbHOE, CMEIIAHHOE COCAMHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX 2nekTpudeckux 1eneil. [Ipasmmna Kupxroda.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIena.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemnoBas MONIHOCTh, BblAENAEMas Ha
pe3ucTope.



OJIC m BHyTpEHHEE CONPOTUBJIIEHUE MCTOYHHMKA TOKa. 3akoH Oma g MOJHOMN
(3aMKHYTOM) 3JIEKTpUYECKOM 1Ienu. MOIHOCTh UCTOYHUKA TOKa. KOpoTkoe 3aMbIKaHuE.

KoHaeHcatop B 11enu MocTOsIHHOTO TOKA.

TexHHuecKre yCTpoMCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK IIEKTPUIECKON IHEPTHH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANIPSYKEHUS.

HccnepoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS I PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOJINOAA.

3aBUCHUMOCTh CONPOTHUBJICHUSA IUIMHIAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TUTOLIAM TTOMIEPEYHOT0 CEUEHUsI U MaTepHalia.

UccnepoBanue 3aBUCUMOCTH CHJIBI TOKa OT COMNPOTHUBJICHUS MPU TMOCTOSHHOM
HaIpsHKCHUH.

[Ipsmoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHE TadbBaHUYECKOTIO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIMAJIOB MEXKIY MOJKOCAMH HCTOYHMKA TOKa OT
CWJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3MepeHne yaenbHOro CONPOTUBIIEHUS TPOBOJHUKOB.

HccnepoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HAampsDKEHUs I JIAMITbI
HaKaJIMBaHMUS.

VYBenuueHue npeesia u3MepeHus amnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajibBaHUUECKOTO 3JIEMEHTA OT BPEMEHU IPHU
KOPOTKOM 3aMbIKaHUH.

HccnepoBanne pa3HOCTH MOTEHUMAJIOB MEXKAY IOJIOCAMU MCTOYHHMKA TOKA OT
CHUJIBI TOKA B LIETIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOM MOIIIHOCTHA UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 pa3nuuHbIX cpeoax.

OnekTpuyeckas  MNPOBOAMMOCTb  PAa3JIMYHBIX  BEIIECTB. DneKTpoHHas
MPOBOJIMMOCTh TBEPJIBIX METAUIOB. 3aBHUCHUMOCTb COMNPOTUBIEHUS METAUIOB OT
temnepaTtypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAUMOCTD MOJTYTPOBOJIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DONEeKTPUYECKUA TOK B DIIEKTPOJUTAX. OJIEKTPOIUTHYECKAs JAUCCOLIMALIMSL.
OnekTponus. 3akoHsl Dapajies A 3AEKTPOIU3A.

DJNeKTpu4ecKuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psi/Il.
PaznuuHble TUIBI CAMOCTOSITENIBHOTO pa3psaa. Monuus. [1na3zma.



TexHuueckne ycTpoicTBa M MPaKTUYECKOE MPUMEHEHUE: ra3opa3psaHble JIAMIIbI,
AJNIEKTPOHHO-JTy4YeBass TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: U0, TPaH3UCTOD,
dboToIMOA, CBETONMOM, TajbBaHHUKA, PAPUHUPOBAHHE MEAM, BBIMIABKA ATOMHUHUS,
AIEKTPOHHASE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH DIIEKTPOIUTOB.

3akoHbl 3nekTpoau3a Papayes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Habnronenue anexTposusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3HYeCKUl NPAKTUKYM.

CnocoObl u3Mepenusi (GU3MYECKUX BEJIMYUH C HCMIOJb30BAHUEM AaHAJIOTOBBIX U
HA(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIJIIOTHBIE M OTHOCHUTEINIbHBIC TOTPEUTHOCTH HW3MEPEHHM (U3UYECKUX BEIIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, UCCIEAOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, NPOBEpPKA MNPEIJIOKEHHBIX TUIOTE3 (BBIOOP W3 pabOT, ONHUCAHHBIX B
TEMAaTHUYECKHX pa3fenax «YUYEeHUYECKUd HKCIEPUMEHT, J1abopaTopHble paboThlI,
MPAKTUKYM» ).

MeknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usnuku yrinyOn€HHoro ypoBHs B 10 kiacce ocyliecTBIisieTcs ¢
Y4ETOM COepKaTEIbHBIX MEXKIIPEMETHBIX CBSI3€HM ¢ KypcaMyu MaTeMaTUKU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTUH.

Mesicnpeomemuoie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHBIN (PakT, runoTesa, pusndeckas BEIMYUHA, 3aKOH, TEOPHS,
HaOI0ZeHUE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJENb, H3MEpPEHHE, MOTPEIIHOCTH
M3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, LI POBas Tad0paTOPHSI.

Mamemamuxka: pemieHue cUCTeMbl ypaBHeHUU. Jluneiinas Qynkius, mapadoina,
runepOosa, ux rpa¢uku U CBOMCTBA. TpuroHomeTpuueckue GyHKIIMHA: CHHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M Hx
MPOEKIMU HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonocua: mexanunyeckoe JBHKEHHE B KUBOM mnpupone, auddysusi, ocmoc,
TEMJIOO0OMEH JKHUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOMEH Cpesbl,
yTUIHM3aMsg  OMOOPTaHWMYECKOTO0  TOIUIMBA  JUIsi  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSXKEHUE WM KalWJULSIPHbIE SIBJICHUS B MPUPO/IE,
ANEKTPUUECKHUE SIBJICHUS B dKUBOUM MIPUPOIE.



Xumusa: DUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, II0JIydeHUEe HAHOMATEpUasoB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TeN, KUJIKOCTEH M Ta30B, XHUIKHE KPUCTAJIIbL, JIEKTPUUYECKHE CBOMICTBa
METaJUIOB, ANEKTPOJIUTHUECKAS JUCCOLMAIINS, TaJIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghus: B1axxHOCTb BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE ABMXKEHUN C UCIIONB30BAHMEM MEXAHU3MOB, YUET
CYXOro M JKUJKOTO TPEHHsI B TEXHUKE, CTATUYECKUE KOHCTPYKIMM (KPOHILITEWH,
pemeéTyaTbie KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockorn, BOAOMET U ApYyTUE), IBUTATENlb BHYTPEHHETO CrOpaHus, mapoBas TypOHHa,
OBITOBOM  XOJOMWIBHHUK, KOHAMIMOHEDP, TEXHOJOTHH TIOJYYEHHS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, dJIEKTPOCTATUUECKAs
3aIUTa, 3a3€MJICHUE 3JIEKTPOIIPUOOPOB, ra30opa3psAHbIe JaMIlbl, OJIyIPOBOIHUKOBbIE
pUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMHKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE MOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE
none. Bexkrop MarHWTHOW WHAYKUWH. [[pyHOIMN Cynepno3MuMM MarHUTHBIX ITOJIEH.
JIvHMY MarHUTHOW MHIYKIWH.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (IPSIMOTO TMPOBOJHUKA, KATYIIKA M
KpyroBoro Butka). OnbIT IpcTeaa.

Cuiia Amnepa, €€ HanpaBJIEHUE U MOJTYJIb.

Cuna JlopeHnna, €€ HampaBiI€HHE W MOAYJb. [[BUKEHHE 3apsSyKEHHOW YaCTHUIBI B
OJIHOPOJAHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

MaruutHoe nosie B BeuecTBe. PeppoMarHeTHKy, rnapa- U JuaMarHeTHKU.

TexHHuuecKkrMe yYCTpPOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI:  NPHUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, SJIEKTPOABUTATEIb
SIxoOM, yCKOPUTENN 311€MEHTAPHBIX YACTHULL.

Jlemoncmpayuu.

KapTtrna nuHM WHIYKIIMU MAarHUTHOTO TIOJIS TIOJIOCOBOTO W MOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuil MarHUTHOM MHAYKIIMW TIOJISI JJTMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHUs MyykKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuun nelcTBUS 3JIEKTPOU3MEPUTEIBLHOrO NMpHOOpa MArHUTORJIEKTPUUECKOM
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO OIS TOCTOSTHHBIX MarHUTOB.



NccnenoBanue cBOMCTB eppOMarHETUKOB.

Hccnenoanne neiCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenrne MAarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBNeHHE ANEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
OJC wHaykuuu. 3akoH S3JEKTpOMarHuTHOW wuHAyKuun @Papanes. Buxpesoe
anexktpuueckoe noie. Tokn dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIEMCSI B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymka MHIYKTUBHOCTU B LIEMH MOCTOSIHHOTO TOKA. SIBIICHHE
camonHayKuu. JJIC caMOMHIyKIUN.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MHAYKIIMOHHAS MEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALUH TEJl IPU JBUKEHUU B MATHUTHOM T10JI€ 3EMIIH.

Jlemoncmpayuu.

HaOnronenue siBeHUst 3JIEKTPOMarHUTHON MHAYKIIUHN.

Uccnenoanne 3aBucumoctd OJIC HMHAYKOMH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tanenuie MmarHuTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SBneHne caMOUMHAYKIUH.

Uccnenosanne 3apucumocty J/JC caMOMHAYKIUHA OT CKOPOCTH U3MEHEHUSI CUJIBI
TOKa B LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIIUHU.

Ornpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJIS.

Uccnenosanue sBICHUS] CAMOUMHIYKIIHH.

COopka Mo1eTu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpnes S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

Napmonnyeckue konebanus. KuHemaTndueckoe U JAUHAMHUYECKOE OIHMCAHUE.
DHepreTUueckoe OINUCaHHE (3aKOH COXpPAaHEHUsT MEXaHWYEeCKOM »sHepruu). BbuiBoj
JTUHAMHYECKOTO OINMHUCAaHUS TapMOHMYECKUX KOJICOAHMM W3 WX DHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMTUCAHMUS.

Amvmmtyga u  ¢asza koneOaHuid. CBsI3b aMIUIMTYIbl KOJEOAHUN HUCXOAHOMN
BEJTMYMHBI C aMIUTUTYIaMH KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUHI.

Ileppuonq u wyacrora kojeOanuid. Ilepmomx Manbix CBOOOJTHBIX KOJIEOAHMI
MaTeMaTU4YecKoro MasatHuka. [lepuos cBoOOAHBIX KOJIeOaHUI MPYKMHHOTO MASITHUKA.



[lonsitue o 3aryxarommx koseOaHuAX. BbiHyXIeHHble KoneOanus. Pe3oHaHc.
PesonancHas kpuBad. BrausHue 3aryxaHus Ha BHJ  PE30HAHCHOM  KPHUBOMU.
ABTOKONIEOaHUS.

TexHHUUecKHe YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBUKECHHUS.

Habmonenne He3aBUCHUMOCTH TEpHOJa MajblX KoJeOaHWW Trpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanne 3aTyxamIux KoJeOaHWW M 3aBHCHUMOCTH IEpPHOJa CBOOOTHBIX
KOJ1€0aHUI OT COTPOTUBIICHHUS.

UccnepoBanne koneGaHuii Tpy3a Ha MACCUBHOM TpPYXKUHE C  IEJIbIO
(dbopmupoBaHUs peACTaBICHUIN 00 UACAIBHON MOJEININ MTPY>KUHHOTO MassTHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJEOaHUSIX Ipy3a Ha MPY>KUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOaHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, PAKMUKYM.

N3mepenne mnepuoga CBOOOAHBIX KOJEOAHWM HHUTSHOTO M MPY>KUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB IBUKEHUS TeJla B X0/Ie KoeOaHuil Ha yIpyroMm MmojBece.

N3ydenune nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B PY>KUHHOM MAsITHUKE.

HccnenoBanue yObIBaHUSI aMITUTY/ bl 3aTyXalOIINX KOJICOAHUIA.

HccnepoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznumnuole Konedanus.

Konebarenbupiii  koHTYyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KoOJieOaHUS B
uaeanbHOM KoiiebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMILTUTYAbI 3apsia
KOHJIEHCATOpa C aMIUIUTYI0M CHIIbI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aK0H COXpaHEHHs SHEPTUH B UACATBLHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue dJIeKTPOMarHuTHhIE KoJieOaHusl. BeIHYKIeHHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHmsl.

[TepemenHbIi TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMPSKEHUS MPU Pa3InyHoN (popmMe 3aBUCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconnanbHbld TEpPEMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa
MHIYKTUBHOCTU B LIENH CHHYCOMJAIBHOIO TMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Uneansubiii  Tpanchopmatop. IlpomsBoactBo, mnepemadya U moTpeOiIeHHUE
AIEKTPUYECKON IHEPTUU.

DOKOJIOTUYECKUE PUCKH MOpHU MPOU3BOACTBE 3IeKTposHepruu. KymnbpTypa
UCIIOIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.



TexHuyeckne ycTporucTBa U TEXHOJIOTMYECKHUE TPOLIECCHL: JIEKTPUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

JHemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBHUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWN OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMArHUTHBIX KOJICOAHUI.

['eneparop He3aTyXarIIKUX MIEKTPOMAarHUTHBIX KOJIEOAHHIA.

Mopenp 3JIEKTPOMarHuTHOTO TeHEpaTopa.

BbIHYX/1I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pe3uncrop, kaTynika MHIYKTUBHOCTHA U KOHAEHCATOP B LEMHU IIEPEMEHHOTO TOKA.

Pe3onanc mpu  moCHenOBaTENBHOM — COCAMHEHWH  PE3UCTOpPA,  KATYIIKH
MHIYKTUBHOCTH Y KOHJIEHCATOPA.

VY cTpoiicTBO U IPUHLIKMN IEUCTBUS TpaHcPopmaTopa.

Mogens TMHUY JIEKTponepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanne NEPEMEHHOTO TOKa Yepe3 IMOCIENOBATENBHO COCIMHEHHBIE
KOHJIEHCATOp, KATYIIKy W PE3UCTOP.

HabitoieHue 31eKTpoOMarHUTHOTO pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUSL HX pacnpoctpaHeHus. llomepeunsie wu
IIPOJOJIbHBIE BOJIHEL. [lepron, CKOpOCTh pacnpocTpaHeHus U JJIMHA BOJIHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTpakeHUE, MpeoMiIeHne, HHTepdepeHus u Tudpakus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4€HUS DJEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, NPEJIOMIIEHUE, MOJIApU3ALMS,
uHTephepeHITNSI U TUPPAKITUSL.

[IIxkana >SJEKTPOMATHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeneBUAcHUA. Pagnonokanys.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe.bl.

TexHuuecknue ycTpolWCTBAa M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, pajiap, pPaAuoONpUEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-mneusb,
yABTPa3BYKOBas TUATHOCTHUKA B TEXHUKE U MEIULINHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromieecs Teo kKak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.



HabGnronenue orpakeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHUE.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM W 4aCTOTOMN
KOJIeOaHU.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, MPEJIOMIIEHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Oo6napyxeHue nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmMonHEiHOE PacIpOCTpPAHEHUE CBETa B OJHOPOAHOW cpexe. Jlyu cBera.
To4eUYHbIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbl OTpakeHus cBera. llocTpoeHne wu3o0pakeHUN B
10cKOM 3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBeTta. 3akoHBI TMpeNOMICHUS CBeTa. AOCOJIOTHBIN TOKa3aTelb
npenomieHuss. OTHOCHUTENbHBIM TOKa3zaTenab mpesioMieHus. [loCTOSHCTBO YacTOThI
CBETAa U COOTHOUIEHUE JUIMH BOJH IPH IEPEX0J€ MOHOXPOMATHYECKOTO CBETA 4Epe3
IpaHuUIly pas3zena ABYyX ONTUYECKUX CPE/I.

Xop myueii B mpusme. ucnepcus cBera. CnoxxHbli cocTaB Oenoro ceera. L{Ber.

[lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yrojl MNOJHOrO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparomue 1 paccenBarouiye JuH3bl. ToHKas jauH3a. DoKycHOE paccTosHUE U
ONTHUYECKas Cuja TOHKOM JIMH3bl. 3aBUCUMOCTb (POKYCHOTO pPACCTOSHUS TOHKOMU
chepudecKoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEJILHOTO MOKa3aTelis MPEIOMIICHUS.

@opmyJia TOHKOW JIMH3BL. Y BEIUYECHUE, TABAEMOE JIMH30M.

Xon nyda, OpOLIEAIIEro JIMH3Y TMOJA MPOU3BOJBHBIM YIJOM K €€ TIJaBHOU
ontuueckoi ocu. [loctpoenne n3o0pakeHNil TOUKK U OTPE3Ka MPSIMON B COOMPAIONTUX
Y PacCeUBalOIIUX JMH3AX U UX CUCTEMaX.

Ontuueckue mpubopbl. Paspemaromass crnocoOHocTh. [1a3 kak onTudeckas
cUcCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MuTtepdepenmnus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOJI0JICHUST MAaKCUMyMOB M MUHUMYMOB B HMHTEP(PEpPEHIIMOHHOW KapTUHE OT JABYX
KOTE€PEHTHBIX UICTOYHUKOB. [IpuMepsl KilacCHYecKUX MHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cpeta. JudpakuronHas pemérka. YcaoBue HAOMIOJCHUS TJIaBHBIX
MaKCUMYMOB TIpH TaJIEHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckre yCTpoMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: OUKH, JIYIIa, IEPUCKOI,
doToanmapat, MHKPOCKOI, MPOEKIHUOHHBIN amnmapaTr, NPOCBETIECHUE OITHUKH,
BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS pEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeioMIeHUs CBETA.

Hab6nronenue noHOro BHyTpEeHHETO oTpakeHusi. Mojienb CBETOBO/IA.

UccnenoBanne xo/1a CBETOBBIX MYYKOB Y€pe3 IJIOCKOMAPAUICNIbHYIO IIACTUHY U
MpU3MYy.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopenn MUKpOCKoMa, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

HaOmronenne 1iBeTOB TOHKUX IUIEHOK.

Habnronenune nudpakiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, PAKMUKYM.

N3MepeHue nokazaresns npeioMIeHUs CTEKIa.

Uccnenosanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BEIIeCTBa (Ha MpUMeEpe
KUJIKUX JIMH3).

N3mepenue poKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[Tonyuenue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKalia U JIMH3BI.

[Tonyuenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, tHTEpPEpEeHLINH U MOJISIPU3aLUN CBETA.

N3ydenue noyisipu3alviy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepPepeHIINM JIa3epHOTO U3ITyYCHHS Ha IBYX IHIETISX.

Habmronerune nucnepcun.

Habmronenue u ucciaegoBanue TP pakiinOHHOTO CIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[Tonyyenue crmekTpa HW3Iy4YeHHS CBETOAMOJA TPH TOMOIM AUGPAKIIUOHHOM
PELIETKH.

Pa3nen 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH.

I'pannubl MPUMEHUMOCTH KJIACCUYECKOW MexaHuku. [locTymarel crenuanbHON
TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBal. [IpeoOpasoBanus Jlopenma. YcmoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAILEHUE JITTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3p Macchl C DHEPrUENM M HMILYJIbCOM PEISTUBUCTCKOM YACTUIbI. DHEPTHUS
HOKOSI.

TexHuyeckre yCTpPOMCTBA UM  TEXHOJOTHYECKHME TMPOLECCHI: CITyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4eHn4eCcKuil HIKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OmnpeneneHrue UMITYJIbCa U SHEPTUM PEISTUBUCTCKUX YacTHll (1o ¢doTtorpadusim
TPEKOB 3apsKEHHBIX YAaCTHUI] B MATHUTHOM T10JIE).

Pasznen 7. KBanToBast pusuka.

Tema 1. KopnycKkynapno-60an060ii Oyaausm.

PaBHOBecHOE TerIoBOE U3TyUeHHE (M3JIydyeHHE a0COIIOTHO YEPHOTO Telia). 3aKOH
cMenieHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®otoaddext. Onbitel A. I'. CroneroBa. 3akoHwsl (otorddexra. YpaBHeHUE
OitamreitHa s potodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJIEHHWE CBETa Ha aOCOJIOTHO MOTJIOMIAOILYIO U
a0COJIIOTHO OTpaxarolyto noepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBeie cBoiicTBa uvactuu. Bomnnbl ne bpounsa. [nunHa BonHbl ne bpouns u
pa3Mepbl 00JIaCTH JIOKaJIM3alMu JIBHKyLIeicss 4dactulbl. KopmycKymsipHO-BOTHOBOU
nyanusM. {udpakius 37eKTpOHOB Ha KpUCTaJLIaX.

Cneunduka wusMmepeHuidr B wMukpomupe. COOTHOIIECHUS HEONpeneIEHHOCTEN
I'eiizenbepra.

TexHuyeckre yCTPOWCTBA M TEXHOJIOTMYECKHE TPOLECCHI:  CHEKTPOMETP,
dhoToanemeHT, (OTOAATUHK, TYHHETBHBI MUKPOCKOTI, COJTHEUHast 0aTtapesi, CBETOAUO/I.

Jlemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

UccnenoBanne  3aBUCUMOCTH  COMPOTHUBIICHUS  TOJYNPOBOJHMKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

UccnenoBanue gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

UccnenoBanne 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. Duzuka amoma.

OneITEl TIO UCCIEOBAHUIO CTPOCHUs aroma. llnaHeTapHas Mojeilb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u moromnieHue (GOTOHOB MPHU MEPEXOAe aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buasl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHe cBeta. Jlazep.



TexHuyeckne yCTpoWCTBa M TEXHOJOTHUYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHAJN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

JHemoncmpayuu.

Monens onsita Pesepdopna.

Habmoienue mmHeRvaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Onpenenenue NIMHBI BOJHBI JA3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue muHEYaToro CriekTpa.

UccnegoBanne cnekrpa pa3peKEHHOrO aTOMapHOTO BOAOPOJA M HU3MEPEHHUE
nocTositHHOM PunGepra.

Tema 3. Qu3uka amomMHo20 A0paA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sapa I'eiizenoepra—Banenko. 3apsa sapa. MaccoBoe 4nciio
anpa. 130Tomsl.

PanuoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaj.
['amMmma-usnyudenue.

3aKkOH paJIMOaKTUBHOIO pacnaja. PagmoakTuBHble H30TOMBI B pupoae. CBoMCTBA
VOHM3UPYIOUIETO0 M3JIydYeHUs. BriusHuE paJuOaKkTUBHOCTH Ha JKUBBIC OPraHU3MBL.
EcrtecTBenHbIil (oH n3nyuyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl sipa.

SAnepubie peaxuuu. Jlenenue u cunre3 sijep. Amepueie peaktopbl. [IpoGiembl
YIPABISIEMOr0 TEPMOSICPHOTO CHUHTE3a. JKOJOTHMUYECKHUE ACIEKThl Pa3BUTHUS SIICPHOU
SHEPTETHUKH.

MeTonabl perucTpanuy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

@OyHIaMEHTAIBHBIE  B3aUMOJICUCTBHS.  bapvOHBI, ME30HBI U  JICNTOHBI.
[Ipencrasinenne o CtanaaptHoi Mmoaenu. KBapk-TiirooHHast MOJEh aJJpOHOB.

O®usuka 3a npeaenamu CraHmapTHo Mojenu. TéMHass marepuss U TEMHas
SHEprusl.

EnnncTBO pmznueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JO3UMETP, Kamepa
Bunibcona, simepHbIil peakTop, TEPMOSACPHBIN peakTop, aToMHas Oom0a, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM (GoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCITOJIH30BAHUEM JJO3UMETPA.

N3ydenue noromieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOU3HKH.

DTtanbl pa3BUTUSL acTpoHOMUU. [IpukiianiHOE W MHPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. [IpuMEHMMOCT, 3aKOHOB (U3MKU [JII  OOBSICHEHUS  MPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Meroapl  acTpOHOMHUYECKHMX  uccaeaoBaHuid. COBpPEMEHHBIE  ONTUYECKHUE
TEJIECKOIIbI, PaANOTENIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMUSI.



Bun 3BE€3gHoro Heba. CozBe3nusi, sgpkue 3BE3bI, IIAHETHI, WX BUIUMOE
IBUKECHUE.

ConHeuHas cucrema.

Connue. ConHeynast akTuBHOCTb. MlcTrounuk sHeprun CoJiHIa U 3BE3.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU. /[narpamma «CHEKTpalbHBIA Kiacc —
CBETHUMOCTBb». 3BE3MBl TJIABHOM IMOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» [IJIs1 3BE3]l TJIABHOU IMOCIEA0BATEIbHOCTA. BHYTpEHHEE CTpOoeHUE 3BE3I.
CoBpeMeHHbIE IPEICTABIEHUS O TPOUCXO0XKICHUH U 3BoTtonrK CoiHIA U 3BE3/. DTarlbl
YKU3HU 3BE3I.

Mneunstii [lyte — nHama I'anaktuka. Ilomoxenwe u nBrwkenue CosiHIA B
lNamaktrike. Tumbl ranakTtuk. PaguoranakThkd W KBazapbl. YEpHBIE IBIPBI B sapax
raJaKTHK.

Bcenennasa. Pacmiupenne Bceenennoit. 3akon Xa0O06sa. PazOeranue ranakTHK.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

HaGnronenust 3BE3gHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C  HCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPHJIOKEHUIN ISl ONpPEAEIICHHUs TOJI0KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be311s1 CEBEPHOro MOJyIapus U IPKUE 3BE3/BI.

Habmtonenus B Teneckon JlyHsl, IJIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHUM.

Du3uYeCKU NPAKTUKYM.

Cnoco0Obl u3MepeHus: (PU3NYECKUX BEIMYHUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENbHBIE IOTPEUIHOCTH M3MEPEHUN (PU3NUECKUX BEJIUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUH, MCCIIEI0BAaHUN 3aBUCUMOCTEN (hU3UYECKUX
BEJIMYMH, NPOBEpPKA MNPEIJIOKEHHBIX TUNOTE3 (BBIOOP W3 pabOT, ONHUCAHHBIX B
TEMaTUYECKUX paslenax «YUYeHHYECKUH OSKCIEpUMEHT, JadopaTopHble paloThI,
MPAKTUKYM» ).

O6o01maoniee NOBTOPEHHUE.

O6o0meHne M cucreMaru3anusi CoAepKaHusd pas3iesioB Kypca «MexaHukay,
«MonekynsipHast ¢u3MKa U TEPMOJUHAMHKAY, «IEeKTpoauHamuka», «KoneOanus u
BOJHBDY, «OCHOBBI CHEIMAIBHOW TEOPUU OTHOCUTEIhHOCTH», «KBaHTOBas (uszmkay,
«JeMEeHThI aCTPOHOMHHU U aCTPOPUBUKID.

Ponb ¢usnku 1 acTpOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIUAIbHON U
ATUYECKON cdepax AesATENbHOCTU YEJIOBEKa, poJib U MECTO (M3UKU U acCTPOHOMHUHU B
COBPEMEHHOW HAyYHOM KapTUHE MUpPA, 3HAYCHHUE OIUCATEIbHOWU, CUCTEMAaTU3UPYIOLLEH,
OOBSCHUTENTLHON ¥ TMPOTHOCTUYECKOW (PyHKIuN  ¢u3nueckoil Teopuu, pPoib
¢buzndeckoil Teopur B (HOPMUPOBAHUH TIPEACTABICHUN O (U3UUECKON KapTUHE MHUPA,
MeCTO (PU3MUYECKOU KapTUHBI MUpa B 00ILEM PSiZy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTABICHUN O IPUPO/IE.



MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yriryos€HHOro ypoBHs B 11 Kjacce OCyIIeCTBISIETCS C
y4E€TOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle noHamus, CA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HAaHUA: SBIICHUE, HAYYHBIN (DakT, runoTes3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HAOJIIO/ICHHE, SKCIEPUMEHT, MOJCIUPOBAaHUE, MOJIENb, H3MEpEHHEe, MOTPEIIHOCTH
W3MEPCHUM, U3MEPUTEILHBIE MPUOOPHI, U POBaAs TaOOpaTOPHSL.

Mamemamuka: penieHre CUCTEMbl YpaBHeHHM. TpuroHomeTrpudeckue QyHKINH:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
BekTopel M MX NPOEKUMH HAa OCH KOOPAHMHAT, CI0XKEHUE BEKTOPOB. [Ipom3BoaHbIC
aneMeHTapHbIX QyHkIMi. [Ipu3Haku mo1o6us TPEeyroabHUKOB, ONPEEICHHE MII0IIA TN
IJIOCKUX QUTYp B 00bEMa Tell.

Buonozusa: >nexrpuyeckue sSIBICHUS B )KUBOU MPUPOJIE, KOJIEOATEIbHBIC IBUKEHUS
B JKMBOW IIPUPOJAE, DKOJIOTUYECKHE PUCKU IIPU MPOU3BOJCTBE IIIEKTPOIHEPIHUH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEN Cpellbl, yIbTPa3ByKOBas JUArHOCTHKA B
MEJIULINHE, ONITHYECKUE SABICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPIBIX TeEN,
MEXaHU3Mbl 00pa30BaHUS KPUCTATUTMUECKON PEIIETKU, CIIEKTPAIbHBIN aHaIH3.

T'eocpagpua: marauTHbIC MONIOCA 3€MIIM, 3aJI€KM MArHUTHBIX pya, QoTochEMKa
3€MHOM NMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE  TOCTOSIHHBIX  MAarHWTOB,  AJIEKTPOMAarHUTOB,
ANeKTpoABUTraTeNb k00U, reHepaTop MePeMEHHOTO TOKA, UHIYKIIMOHHAS T€Yb, JIUHUU
ANEKTpONEpeaay, JJIEKTPOJIBUIATENb, paxap, PaaUONPUEMHUK, TEJIEBU30pP, AHTCHHA,
tenedon, CBY-meub, ynbTpa3ByKoBas IWAarHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIN
amnmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTapesi, CITyTHUKOBbIE MPUEMHUKH, IepHAs
SHEPreTUKA U YKOJOTHYECKUE ACTIEKThI €€ pA3BUTHA.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMS I[TPOI' PAMMEI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBLIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUs ydeOHOro mnpeaMera «Dusmka» AOIHKHBI
OoTpaxxaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaloOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHONM BHYTpPEHHEH TMO3ULIMENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAlIUH, MO3UTHUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSM POCCHUHCKOTO OOIIECTBa, pacUIMpEeHUE KU3HEHHOTO OMbITa
M OIbITa JIEATEIbHOCTH B IMPOILIECCE pealu3aludyd OCHOBHBIX  HaIlpaBJICHUUN
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIUTAHMS:

e Cc(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYYAIOUIErocss KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOLIECTBA;

e TMPUHSTHE TPaJAULIMOHHBIX 00111€YeI0BEYECKHUX I'YMaHHCTHYECKHUX u
JEMOKPaTHYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTh B HHTEpPECaX TIPaXIaHCKOIO
o01ecTBa, y4acTBOBATh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHU3aluu;

e yYMEHHE B3aUMOJIEUCTBOBATh C COLMAJIbHBIMU MHCTHUTYTaMU B COOTBETCTBUM C UX
GYHKIUSIMHY 1 Ha3HAYCHHUEM;

e TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOMN AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHUS:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UICHTUUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHONIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKCHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIOCOOHOCTh OLEHMBATh CHUTYallMIl0O W MPUHUMATh OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYSICh HAa MOpPalbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE€ B
NEeATEIbHOCTU YYEHOI0;

e OCO3HAHME JMYHOTO BKJa/la B TOCTPOCHUE YCTONYUBOIO OYIyIIETO.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas SCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOi HayKe.

TPYAOBOI'0 BOCIIMTAHMS:

e UHTEpEC K pa3iuyHbIM cdepaM NpoPecCHOHATBHON NEATENIbHOCTH, B TOM YHCIE
CBA3aHHBIM C (PU3MKOW M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynyiei mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIaHbL;

e TOTOBHOCTb W CIIOCOOHOCTh K OOpa3oOBaHWIO W CaMOOOPa30BaHUIO B 00JACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.



IKOJOTHYECCKOI0 BOCIIMTAHHUA:

c(hOpPMHUPOBAHHOCTH FKOJOTUUYECKON KYJIbTYPbl, OCO3HAHUE TI100aTBHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHWE M OCYIIECTBICHUE JCUCTBUM B OKPYXAIOUIEH CpElNe Ha OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacCIIMpPEHUE OMNBITA JEATEIBHOCTH SKOJOTMYECKONM HAIPaBIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QUBHKE.

HMEHHOCTN HAYYHOI'O MO3HAHUA

c(OPMHPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKOIN HAYKH;

OCO3HaHHUE LEHHOCTH HAYYHOH AEATENBHOCTH, TOTOBHOCTH B IPOLECCE HU3YUYEHUS
(U3MKM  OCYLIECTBIATH MPOEKTHYIO U  HUCCIEIOBATEIbCKYIO JAESITEIbHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSATENbHO (POPMYJIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBATH
€€ BCECTOPOHHE;

ONPEAETATH LEIU AEATEIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PacCMaTPUBAEMBIX (HHU3UUECKUX
SIBJICHUSIX

pazpabaThiBaTh IUJIaH pEHIEHUS TPOOJEeMbl C YYETOM aHaidM3a HWMEIOIIUXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh W BBIMOJIHATH Pa0dOTy B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbLCKHeE IeiiCTBUS.

BJaJIeTh HAy4YHOHM TEPMHUHOJIOTMEW, KIIOUEBBIMH TOHATUAMH M  METOIaMH
(puznyecKoil HayKu;

BJaJIeTh HABBIKAMHM Y4€OHO-HCCIEIOBATEIIbCKOM W TMPOEKTHOW JAESTENIbHOCTU B
ob0nactu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IOHUCKY
METOJIOB pelIeHHs 3aJad (U3UYECKOTO COACpKAHUS, NMPUMEHEHHUIO Pa3INnYHbIX
METOJIOB MO3HAHUS;

BJaJeTh BUAAMH  JCSATEIBHOCTH IO TMOJYUYEHHIO HOBOTO  3HAHUS, €ro
UHTEpIpETalny, MNpeoOpa3oBaHUI0 U MPUMEHEHUI0 B Pa3IUYHbIX y4eOHBIX
CUTYAIMsIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;



BBISIBJISITh MPUYMHHO-CIIEJICTBEHHBIE CBA3U W aKTYaJIM3UPOBATh 3a/a4y, BbIJIBUTATh
runoresy e€ peueHus, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOMUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphbl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBATh TOJYYECHHBIE B XOJI€ PEIICHMs 3aJa4d pe3yJbTaThbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBHSIX;
CTaBUTb MW  (opMmylupoBaTh COOCTBEHHBbIE 3aJauyd B  0Opa3oBaTEIbHOU
NEeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;

YyMETh  NEPEHOCUTh 3HaHUS 1O  (QU3MKEe B  MPAKTHUYECKYH0  00JacTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJCH, NPEIaraTh OpUriHaIbHbIEC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

PabGora ¢ unpopmaumeii:

BJQJICTh HaBBIKAMHU TOJydYeHUsS HUHPopManuu (U3UUECKOTO COJICPKaHUS U3
UCTOYHUKOB pAa3HBIX THUIIOB, CAaMOCTOSATEIBHO OCYIIECTBIISTh TOUCK, AaHaJu3,
CUCTEMATH3AlMI0 W HHTEPIpETalNi0 HHPOpPMAIMK Pa3IUYHBIX BHUJIOB U (PopM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEJCTBa MH(MOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX 3a7a4 C
coOJIfoiIcHuEeM TpeOOBAaHUM HSPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acHOCTH;

CO3/71aBaTh TEKCTHI (PU3UYECKOTO COACPKAHUSA B PaA3IMYHBIX (opMarax ¢ y4EToM
Ha3HAauYeHUd WHGOPMAIIUU U TEJICBOM ayIUTOPHUH, BHIOMpAs ONTUMAIBbHYIO (hopmy
MIPEACTABICHHS ¥ BU3YaTU3allNN.

KoMMyHuKaTHBHBIC YHHMBeEpPCaIbHbIC Y4eOHbIE JeHCTBUS:

OCYIIECTBIISATh OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOKO TOYKY 3pEHUSA C UCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

NOHUMAaTh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU pabOThI;
BbIOMpATh TEMATHKY M METOJbl COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOLIMX UHTEPECOB
Y BO3MOKHOCTEMN Ka)KJI0T0O YiIeHa KOJUIEKTHUBA;

IIPUHUMATh 1[€JId COBMECTHOMU NIESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIAThH IUIAH JAEHUCTBUM, PACIPENEIIITh POJIA C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJATh PE3YJIbTAThl COBMECTHOM pabOTHI;
OLICHMBATh KAayeCTBO CBOEro BKJaJa U KaXKIOrO0 y4acTHHMKAa KOMaHAbI B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[peaaratb  HOBBIE  IIPOEKTBI, OLEHUBATb UJIEU C IO3UIUU  HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;



OCYIICCTBJIATh IMO3UTUBHOC CTPATCTHUUCCKOC IMOBCACHHUC B PA3/IMYHBIX CUTyalUsX,
IIPOABIIATE TBOPUECCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PerynsiTuBHbIE YHUBepPCcaJbHbIe YueOHbIe 1eliCTBUSA
CamMoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITENBHOCTh B 00JaCTH (PUBUKH
U aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC
3a/1a4y;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHHs] PAacCUETHBIX M KAYECTBEHHBIX 3a]1ad,
IJIaH BBIMIOJIHEHUSI MPAKTUYECKOM pabdoThl C YYETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHHH;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a peuIeHHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIMH B 00JacTH (U3HKH,
IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIL, IMOIUOHAJIbLHBbIN UHTE/JIEKT:

NAaBaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/IeTh HaBbIKAMM I[103HABAaTEIbHOM pe(IEKCUM KaK OCO3HAaHHS COBEpIIAEMbIX
NEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;
UCIIOJIb30BaTh MPUEMBI pedieKcHH Jid OLIEHKM CHUTyalud, BBIOOpA BEPHOTO
penieHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLEHHUS 10 UX CHUKEHMUIO;
[IPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIbHOCTH;
MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTHUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B nporuiecce noctuxkeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPAMMBI IO (hU3BHUKE
JUTSL YPOBHSI CpeHEro o001ero oOpa3oBaHUS y OOYyYalOlmUXCS COBEPIIEHCTBYETCS
SMOITMOHAJIBHBIN MHTEIJIEKT, TIPEAIOIararomi copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIONIETO CHOCOOHOCTh TIOHUMATh CBOE HSMOIMOHAIBHOEC
COCTOSIHWE, BUCTh HAIIPABIICHUS PAa3BUTUS COOCTBEHHOW SMOIMOHAIBHOU chepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHUS,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb, YMEHUEC  IPUHUMATh
OTBETCTBCHHOCTh 32 CBOE TIOBEJCHME, CIIOCOOHOCTh  aJanTHPOBAaThCA K
OMOIIMOHATBHBIM U3MEHEHHSIM U TIPOSIBJIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEMIIEHHE K MJOCTIDKEHHIO IIeTH |
yCIIeXy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, HMCXOIS M3 CBOMX
BO3MOKHOCTEH;



SMIATUM, BKJIOYAIOIIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSHUE
JAPYTUX, YYUTBIBaTh €ro IpU OCYIIECTBICHUM OOIIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JIFOAbMU, 3200TUTHCS, IPOSIBIATh HHTEPEC U pa3peIiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyudenust B 10 knacce npelIMeTHbIE pe3yJbTaThl HA YIIyOJIEHHOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MOHUMATh POJIb (DU3UKH B IKOHOMHYECKOW, TEXHOJIOTHYECKOH, IKOJIOTHYCCKOM,
COLIMAJIbHON U 3TUYECKOU cpepax NesaTeIbHOCTH YeIOBEKa, POJiIb U MECTO (PU3MKHU B
COBPEMEHHOMU Hay4YHOU KapTHUHE MHUpa, 3HAYCHUE OMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, O0BICHUTENHLHON U IPOTrHOCTHYECKOW (PYHKIUN (PU3nIeCcKOit
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3MUECKOI
TeOpuH B (OPMUPOBAHUM MPEICTABICHUN O GU3UUECKON KapTUHE MUPA;

paznuyaTh yYCIOBHS NPUMEHUMOCTH MojeNned (QU3NYEeCKUX Tel U MPOLECCOB
(sBneHUI): WHEpUUaIbHAs CHUCTEMa OTCYéTa, abCOJIIOTHO TBEPAOE TEJo,
MaTepHalibHas TOYKA, PAaBHOYCKOPEHHOE JBWXKEHUE, CBOOOJHOE TaJcHUE,
abcoutoTHO ympyrasi Aedopmaniusi, abCOTIOTHO YIPYyroe U aOCOJIOTHO HEYNpyroe
CTOJIKHOBEHHMS, MOJICJIU Ta3za, *UJIKOCTH U TBEPAOro (KpUCTAIIMYECKOr0) Tena,
UJICAJIBHBIN T'a3, TOYCUHBIN 3apsi]l, OJHOPOJIHOE JIEKTPUUECKOE IOJIE;

paznuyaTh ycJaoBHUS (TpaHHIlbl, OO0JACTH) MPUMEHUMOCTH (PHU3WYECKUX 3aKOHOB,
MOHUMAaTh BCEOOITMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTH
WCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MEXAHWYECKHE TMPOIECCHhl W SBJICHUS, HCMOJIb3Ys
OCHOBHBIC TIOJIO)KCHHSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIHLHOCTh MEXaHUYECKOTO
JBYDKEHUS, POPMYIIbI KHHEMATUKU PaBHOYCKOPEHHOTO JIBUKEHUS, MPE0oOpa30BaHUS
lanuness s CcKOpocTH W TepeMelleHusi, 3akoHbl HpOTOHA, MPUHITUI
OTHOCUTENbHOCTU ['anuiesi, 3aKOH BCEMUPHOTO TITOTECHMS, 3aKOHBI COXPAHCHUS
UMIyJIbCA W MEXaHWYECKOM »JHEpPruu, CBsI3b pabOThl CUJIBI C HW3MEHEHHEM
MEXaHMYECKON SHEpPruu, YCJIOBUS PABHOBECHS TBEPIOro Tena), MHPU STOM
WCIOJB30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
OPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: IpeoOpa3zoBaHuil ['anmunes, BTOpOro
TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHMS] HUMITYJbCa U MEXaHUYECKOM
SHEPIruM, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHATM3UPOBATh U OOBACHSITH TETUIOBHIE TIPOLIECCHI U SBIICHUS, UCTIOIb3YsI OCHOBHBIC
nonoxeHuss MKT u 3akoHbI MOJIEKYJSIpHOW (M3UKA W TEPMOIUHAMUKH (CBS3bH
JABJICHUS HJICaJbHOTO Tra3a CcO CpeJHEHd KUHETHYECKOW OHHEeprued TerioBOro
JBIDKCHUSI W KOHIIEHTpaIllMe €ro MOJEKYJ, CBSI3b TeMIlepaTypbl BeEIIeCTBa CO
CpEOHEW KUHETHYECKOW OHHEPrueu TEIUIOBOTO [IBUKEHHS €ro 4YacTull, CBA3b
JABJIEHUS WICAIBHOIO ra3a C KOHUEHTPALMEel MOJIEKYJ M €ro TeMIIepaTypoil,



ypaBHeHHe MeHneneeBa—KianeipoHa, NEpBbIM 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUsI DSHEpPrMM B TEIUIOBBIX IIpolleccax), NIpU 3TOM HCIOJIb30BAThH
MaTeMaTHYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3blBaThb YCIOBHUS IMPUMEHHUMOCTHU
ypaBHeHHs1 MenneneeBa—Kianeipona;

aHAM3UPOBaTh W OOBSICHATH DJEKTPUUYCCKHUE SIBIICHUS, WCIIOJIB3ysl OCHOBHBIC
MOJIO)KEHUSI U 3aKOHBI BJIEKTPOJUHAMHUKHU (3aKOH COXpPAHEHHUS JJIEKTPUUYECKOIrO
3apsiia, 3akoH KylloHa, MOTEHIMANbHOCTh 3JEKTPOCTATUYECKOTO TMOJIS, MPUHIUI
CYIIEPIIO3ULINH IIEKTPUUECKUX MOJIEH, TPU 3TOM YKa3bIBas YCIOBUS IPUMEHUMOCTHU
3akoHa KyiioHa, a Takke MpakTHYECKH BaKHBIE COOTHOIIEHUS: 3aKOHBI Oma st
y4JacTKa LENW W JUIA 3aMKHYTOM DJJIEKTPUYECKOM nenu, 3akoH Jlxoyims—JleHuna,
npasuia Kupxroda, 3akonsl @apajes A 371€KTpoJn3a);

ONMHCHIBATh  (PUBMUYECKHE TMPOIECChl U  SBJICHHS, HCIOJb3YysS  BEIMYUHBI:
MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUJIa, MOMEHT
CHWJIbI, JIaBJICHUE, MTOTCHIIMAJIbHAS SHEPTHS, KHUHETUYECKAs SHEPIrus, MEXaHU4eCKas
SHEprus, paboTa CUJIbI, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE, Chjia TSHKECTH, CHUJia
YOPYTrOCTH, CWJIa TPEHHUS, MOIIHOCTb, SHEPrUs B3aUMOJEHCTBUSA Tena ¢ 3emMieil
BOIM3M €€ TOBEPXHOCTH, DHEPTUs YNPYyrow nedopmaiuu Mpy>KUHbBI, KOJTUYECTBO
TEIJIOThI, a0COJIIOTHAsL TeMIlepaTypa Teja, padoTa B TEPMOJAUHAMUKE, BHYTPEHHSIS
SHEPrusl UICAIbBHOTO OJHOATOMHOTO rasa, paboTa UAeaIbHOTO ra3a, OTHOCUTEIIbHAS
BJIAXKHOCTh Bo3ayxa, KII/] uaeanbHOTO TEIJIOBOTO IBUTATEINS; JIIEKTPUUECKOE TOJIE,
HaNPsLDKEHHOCTD JIEKTPUYECKOTO MOJIsI, HANPSHKEHHOCTDH IIOJIS TOYEYHOIO 3apsia
WA 3apsDKEHHOrO Iapa B BaKyyMeé H B JIMDJICKTPUKE, MOTEHIHAI
3JIEKTPOCTATUYECKOTO TOJIS, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJIBHUKYIIAs CUJIa, CHUJIa
TOKa, HaNpsXKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKas EMKOCTh TIUIOCKOTO
KOHJIEHCATOpa, COINPOTHUBJIEHUE Y4YacTKa LENA C [OCJIEAOBATEIIbHBIM U
NapajuIeIbHBIM  COCIUHEHUEM PE3UCTOPOB, DJHEPIUS DIIEKTPUUECKOTO  MOJIA
KOHJEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMPOTEKaHUS (DUIUUECKUX SIBJICHUN: MEXaHHMYECKOE
JBU)XEHHUE, TEIUIOBOE JBW)KEHME YaCTUL[ BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE JBWKeHHE, auddy3us, HUCIapeHue, KUIICHHWE | KOHJCHCAIMS,
IUIABJIEHUE W KPUCTAJUIA3ALMS, HAIMPABICHHOCTh TEIUIONEPEIaun, SJICKTPU3ALUs
TeJI, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (DU3UUECKOM BETUYUHBI OT APYTOM C
HCMOJIb30BAaHUEM MPSMBIX W3MEPEHUH, NPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCHpoOBaTh PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH (DPU3HUECKUX BETUYHH B BHJIC
rpaduKoB ¢ y4ETOM aOCOIOTHBIX MOTPENTHOCTEH M3MEPEHUH, JeaTh BBIBOJIbI 110
pe3ysibTaTaM UCCIIeI0BaHus;

MPOBOJINTh KOCBEHHBIC H3MEpPEHUS (PU3NUECKUX BEIMYMH, MPU ITOM BBIOMPATH
ONTHUMAJIBHBIA METOJ] M3MEpPEHUs, OIEHWBATh AaOCOJIOTHBIE W OTHOCHUTEIbHBIC
MOTPEMTHOCTH NMPSIMBIX U KOCBEHHBIX U3MEPEHUN;



OPOBOJMTH OIBITBI 1O MPOBEPKE IMPEIVIOKEHHOW THUMOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh  JKCIEPUMEHTAIbHYI0  YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI U I€JIATh BBIBOJ O CTATyCE MPEIJI0KEHHON TUIIOTE3BI;
co0roaTh mpaBuia O€30MacHOTO Tpy/a MPHU MPOBEACHUH MCCIICIOBAHUNA B paMKax
y4eOHOI0 PKCIIEPUMEHTA, MPAKTUKYMa M YUEOHO-UCCIEA0BATENICKON U TPOEKTHOM
JESTEIBHOCTH C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U 1a00paTOpHOTO
000py10BaHUS;

pemarh pacuéTHhIC 3aJaddl C SBHO 3aJaHHOW W HESBHO 3aJIaHHON (DU3UIECKOM
MOJIETIbIO: Ha OCHOBAaHUHU aHajM3a YCIOBUS OOOCHOBBIBaTH BBHIOOpP (U3UUYECKOM
MOJIETI, OTBEYaoIIeld TpeOOBaHMUAM 3aJadyd, NPUMEHATH (OPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH U TOCTyJaThl (U3MUECKUX TEOpUHA TMpPU  HMCIOJIb30BAHUU
MaTeMaTHYECKNX METOAOB PEUICHUs 3a/ad, MPOBOJIUTH PAc4YE€Thl HA OCHOBAHUU
MMEIOIINXCS JAHHBIX, AHAJU3UPOBATh PE3YyJbTaThl U KOPPEKTHPOBATH METOIbI
pelIeHus ¢ Y4ETOM MOJTYYEHHBIX PE3YIbTaTOB;

pelath KayecTBEHHbIE 3aJaud, TpeOyrollue MPUMEHEHUs 3HAHUW U3 pa3HbIX
pa3nenoB Kypca (pU3MKH, a TakKe HHTErpalMd 3HAaHUM W3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA: BBICTPAUBAaTh JIOTHUECKYIO LIEMIOUYKY PACCYKICHUH C
OMOpPO HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;
HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NJs1 OOBSICHEHUS OCHOBHBIX MPUHIHUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB U TEXHOJIOTMUECKHUX
IIPOLIECCOB;

MPUBOANTH TPUMEPHI BKJIaJa POCCHUMCKUX W 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

aHAJIM3UPOBaTh U OICHMBATh IIOCIEACTBUS OBITOBOM U IMPOU3BOJICTBEHHOM
JESTeIbHOCTH YeJIOBEKa, CBSI3aHHOW € (PU3MYECKUMH TNpOLeCCaMM, C IMO3ULUI
AKOJIOTUYECKOMN 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paoHaIbHOM
MPUPOONOIb30BAHUH, & TAKXKE Pa3yMHOM MCHOJb30BAHUM JTOCTHKEHUN HAyKH W
TEeXHOJIOTUH JIS JATBHEHIIIETO Pa3BUTHS YEJI0BEUECKOro 00IIeCTBa;

OPUMEHSTh Pa3lIMyHble CIOCOOBl  paboThl ¢ uHboOpManmer GU3HNIECKOTo
COJIEp)KaHUsl C MCIIOJIb30BAHHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHIA,
IIPY 3TOM HMCMOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOUCKA,
nepepaboTKM W TpPEeAbSBICHHUS Y4eOHOM M HAy4HO-TIOMYJISIpHOW uH(OpMmanuwy,
CTPYKTYpUPOBAHUSA M UHTEpIpeTanuu MHPOpPMAIUHU, MOJYyUYEHHOW U3 pa3InYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJydaeMyto HH(POPMALIUIO U OLICHUBATh
e€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHWM, TaK ¥ HAa OCHOBE aHaju3a
UCTOYHMKA UH(POPMALINH;

OPOSBIISITH OPraHU3alMOHHBIE M [O3HABATEJIbHBIE YMEHHUSI CAMOCTOSITEIBLHOTO
NpUOOPETEHUSI HOBBIX 3HAHUN B MPOLIECCE BBIMOJIHEHHUS MPOEKTHBIX M Y4YEOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTaTh B TPyNIE C UCIOJIHEHUEM PA3IMUYHBIX COLUAIBHBIX POJIEH, IMJIAHUPOBATh
paboTy TIpyIIbl, PaMOHAIBHO PACHpenessTh AESITeIbHOCTh B HECTaHIAPTHBIX



CUTyallusX, aJeKBAaTHO OIEHWBATh BKJIAJ KAXKIOTO W3 YYaCTHHKOB TPYMIBI B
pelIeHre paccMaTpUBaeMOn IPOOIIEMBI,

NpOSIBIISITh  MOTHBAIMIO K Oyaymied mpodecCHOHATbHOW JCSITEIbHOCTH IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUIECKOTO TTPOQIIIS.

K konny oOyuenus B 11 knacce mpelMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIMA:

MOHUMATh POJib (UMK B HKOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIBHOU U
ATUYECKOH cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHOM
HAy4YHOW KApTUHE MHUpa, POJIb ACTPOHOMHHM B MPAKTUYECKOW JESTEIBHOCTH
YeJIoBEeKa W JTaJbHEWMINEM  HAyYHO-TEXHUYECKOM  pPA3BUTHHM,  3HAUYCHUE
OMHCATEIIbHON, CHUCTEMATH3UPYIONMICH, OOBSCHUTEIHPHOM M  MPOTHOCTHYECKOM
GyHKUMA (PU3HYECKOW TEOpUU — DBIEKTPOJAMHAMHKHU, CIECHHAIIBHOM TEOpHUH
OTHOCHUTEJILHOCTH, KBAHTOBOM (DM3UKH, poJib (PU3NUECKON Teopuu B (POPMUPOBAHUU
IpeICTaBIeHUN 0 pU3NUECKON KapTUHE MUpPa, MECTO (PU3MUECKON KapTHUHBI MHUpa B
o011eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
paznuyaTh yYCIOBHS NPUMEHUMOCTH MojeNned (QU3NYEeCKUX Tel U MPOLECCOB
(sBIEHUI): OAHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHUYECKHUE KOJeOaHMs, MAaTEMAaTUYECKU MAaSTHUK, WUCATbHBIA TPYKUHHBIHN
MasiTHUK, TapPMOHHMYECKHE BOJIHBI, HJICAJbHBIN KOJIeOATEIbHBIM KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIAPA U KBAHTOBOM MOJIENINA CBETA;

pazinyuath yciaoBUs (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB M OIPAaHUYEHHOCTb
UCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCIIONIb3YS
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl DJEKTPOAMHAMHMKHA M CIEHUAIBHOM TEOPUH
OTHOCUTEJILHOCTH (3aKOH COXPAaHEHHS 3JIEKTPUUECKOT0 3apsia, cujia AMmnepa, cuia
JlopeHiia, 3aKOH SJIEKTPOMArHUTHOW WHAYKUWU, mnpaBwio Jlenna, cBa3zp IJIC
CaMOMHIYKIIMHU B JJIEMEHTE DJIEKTPUYECKON LIENHU CO CKOPOCTHIO U3MEHEHUS CHIIbI
TOKa, OCTYJIaThl CIIEHUATbHON TEOPUU OTHOCUTENBHOCTA DUHIITEWHA);
aHAIM3UPOBaTh W OOBSICHATH KBAHTOBBIE TMPOIECCHl M SBJICHUS, HCIOJIb3YS
NOJIO)KEHUs] KBaHTOBOM (u3uku (ypaBHeHHe OWHITEHHA M Qorodddekra,
MEPBBIM U BTOPOM MOCTyNaTbl bopa, MPUHIMIT COOTHOLIECHHS HEOIPEIEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHHUS 3apsAJ0BOIO MU MACCOBOTO YMCET M IHEPIHH B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJMOAKTUBHOTO pacaja);

ONMMCHIBATh  (PUBMYECKHE TMPOLECChl U  SABJICHMS, HCIOJb3YyS  BEJIMYUHBI:
HaINpsKEHHOCTD  DJIEKTPUYECKOIO I0JIS, MOTEHIMAN JJIEKTPOCTATUYECKOrO IOJIs,
Pa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIKYLIAs CHJa, MHIYKIUS MarHUTHOTO IIOJIA,
MarHUTHBIA MOTOK, cuia Ammepa, HHAYKTUBHOCTb, JJIEKTPOABUKYIIAS CHJA
CaMOWHIYKIIMH, SHEPTUS MarHUTHOTO MOJISl IPOBOJHHUKA C TOKOM, PEISATUBUCTCKHMA
UMITYJIbC, TIOJIHAsI DHEPrusi, DHEPrusi MOKOS CBOOOJHOM 4YaCTHUIbI, SHEPIUs H
UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3aps siApa, SHEPTHUS CBS3H SJIpa;



OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (PUIUYECKUX SIBICHHUI: 3JIEKTpOMAarHUTHas
UHAYKIUS, CaMOMHIYKIUS, pe30HaHC, uHTepdepeHuus BOJH, JIudpakius,
JUCHepCcHsi, TMOJIHOE BHYTpPEHHee OTpakeHue, (oTodneKkTpudeckuii >hdexT
(dpotoaddexr), anpda- u OeTa-pacnanasl saep, raMMa-u3aydeHue saep, Gu3nIecKue
MIPUHLINIBI CTIEKTPAIBLHOTO aHAIN3a U PabOTHI Ja3epa;

ONPENEIIATh HAIIPABICHUE UHIYKIIMM MarHUTHOTO TOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHia;

CTPOUTH H300paKEHHUE, CO3JaBAEMOE IUIOCKUM 3€pKajOM, TOHKOW JIMH30M, M
PaCcCUUTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHSTh OCHOBOIIOJIAraloie aCTPOHOMUYECKUE TTOHSATHUS, TEOPUU U 3aKOHBI JIJIs
aHanu3a U OOBSACHEHUS (PUINYECKUX MPOLIECCOB, MPOUCXOIAIIMX B 3BE3JaX, B
3BE3IHBIX CHUCTEMAaX, B MEXTaIaKTUYECKON cpene; IBUKEHUS HEOeCHBIX Tedl,
ABOJIIOLIMY 3BE3] U BeeneHnHoii;

MPOBOAUTE UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH C UCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH, TpPU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yiabTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BUJE TrpadUKOB C
y4€TOM aOCOJIFOTHBIX MOTPEIIHOCTEN M3MEPEHUH, JeNiaTh BHIBOJIBI 110 PE3yJIbTaTaM
HCCIICIOBAHMUS;

MPOBOAUTL KOCBEHHBIE HM3MEPEHUS] (PUBMYECKUX BEIUYUH, MPU 3TOM BHIOUpATh
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OIEHUBATh Aa0CONIOTHBIE M OTHOCUTEIBHBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL OMNBITHI 1O TMPOBEPKE MPEJIOKEHHOM THUMOTE3bl: IUIAHUPOBATh
OKCIEPUMEHT, COOUpaTh AKCHEPUMEHTAJbHYIO YCTAaHOBKY, aHaJU3UPOBATh
MOJTYYEHHBIC PE3YJIbTAThI U JeNaTh BEIBOJ] O CTATyCE MPEJI0KEHHON TUIIOTE3bI;
ONMUCBHIBATh METO/IbI MTOJIYYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmro/1aTh MpaBuiia 0€30MacHOr0 Tpya MPHU MPOBEACHUH UCCICIOBAHUM B paMKax
y4eOHOT0 IKCIEPUMEHTA, MPAKTUKYMa U Y4eOHO-UCCIEA0BATEILCKOM U MTPOSKTHOM
NEATEeIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U J1A0OPATOPHOTO
000pyIOBaHUS;

pemaTth pacuéTHBIC 3aJayd C SIBHO 3aJaHHOM W HESABHO 3aJaHHON (PU3MYECKOMN
MOJICJIbIO: HAa OCHOBAaHWM aHAlM3a YCIOBUS BBIOMPATh (HU3UYECKUE MOJICTH,
OTBEUalOIIMe  TpeOOBaHUSM  3a7adyd, MNPUMEHATH  (GOPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOPUM TMpPU HUCIOIb30BaHUU
MaTeMaTUYECKUX METOJOB pEUIEHUs 3a/ad, MPOBOJUTH Pacdy€Thl HA OCHOBAHUU
MMEIOLIMXCS JaHHBIX, aHaJM3UPOBAaTh PE3yJNbTaThl W KOPPEKTHPOBATH METOJIbI
pelieHus ¢ y4€ToM MOJyUYeHHBIX pe3yJIbTaTOB;

peniaTh KadeCTBEHHBIC 3aJlaud, TpeOyrolue MNPUMEHEHUsS 3HAHUM W3 pasHbIX
paszzienoB Kypca (M3WMKH, a TaKKe MHTETpallMM 3HAHUM W3 JPYyTUX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJA: BBICTPAUBATh JIOTUYECKYIO [IEMOUYKY PACCYXKIACHUM C
OTIOPO Ha W3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SBIICHUS;



UCIOJb30BaTh TEOPETUYECKUE 3HAHUS JUIsI OOBSCHEHUS OCHOBHBIX IPUHIMIIOB
paboOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKUX YCTPONCTB U TEXHOJIOIMYECKHUX
IPOLIECCOB;

MPUBOIUTH TPHUMEPHl BKIAJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAKOUIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBaTh U OIEHMBATh IIOCIEACTBUS OBITOBOM U IPOU3BOJICTBEHHOU
JESTEIbHOCTH YEJNOBEKa, CBSI3aHHOW ¢ (DU3MUECKHMMM TMpOIecCaMu, C MO3UIIHA
AKOJIOTUYECKON 0e30MacHOCTH, IpEeICTaBICHUN 0 paMOHAIIBHOM
MPUPOJONOIb30BAHUH, & TAK)KE€ PAa3yMHOM MCIOJb30BaHUU JOCTHKEHUN HAYyKU U
TEXHOJIOTMH JUIsl JAIbHENUIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

OPUMEHATh pa3jMyHble CrocoObl paboTel ¢ HHPOpManuenr (PU3NUECKOro
CoZIepKaHUsl C MCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM MCHOJIB30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH /ISl TOUCKA,
nepepaboTKi M TPEAbsBICHUS Y4YeOHOM M HAy4YHO-NOMYJISIpHON uH(pOpMaluu,
CTPYKTYpUPOBAHUSA M HHTEPIIpPETAllMU MHPOPMALUH, NOJYUYEHHOW M3 pazIU4HbIX
UCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBATh MOJyYyaeMyto HH(OPMALMIO U OLICHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHan3a
MCTOYHHMKA MH(POPMALIWH;

OPOSBIIATh OPraHU3aLMOHHBIE W II03HABATEJIBHBIE YMEHUS CaMOCTOSITEIBHOIO
OpUOOpETEeHUs] HOBBIX 3HAHUIM B IPOLECCE BBINOJIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BaTENbCKUX padoT;

paboTarh B TpyNNe C UCIOIHEHUEM PA3IMYHbIX COLMAJIBHBIX POJIEH, MIaHUPOBATh
paboTy TIpyIIibl, PAalMOHAILHO PAaCHpenessTh AESITeIbHOCTh B HECTaHIAPTHBIX
CUTyallMsIX, aJEKBAaTHO OLEHMBATH BKJIAJ Ka)XJOrO0 U3 YYaCTHHUKOB TIpPYIIIbl B
pellIeHre paccMaTpuBaeMon IpoOIeMBl;

MPOSIBJISATh MOTHUBALIMIO K Oynymied mnpodeccHuoHanbHOW —JESTENbHOCTH 10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
1.1 HayunbIii MeTO/T TTO3HAHUS IPHPOIBI 6 0 0
Htoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 0 0
2.3 CraTuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 0
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 1 1 0
MePeXoIbl
Hroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEKTPUUECKOE M0JIE 24 0
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24 0




4.3 Toku B pa3nuuHBIX cpenax 6 0
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM

51 | duszndecKuil IPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTHOe 1oJe 14 0
1.2 DJIEeKTpOMarHuTHask MHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoueOaHus 10 0
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 0
23 MexaHn4YeCKre U 3JICKTPOMArHUTHBIE 10 1 0
BOJIHBI
2.4 Ornrturka 25 1 0
Hroro no paszneny 60
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 0
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprryckysipHO-BOITHOBO# TyaTn3m 15 0 0
4.2 ®duznka aToma 5 0 0
43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5 0 0

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12 0
Hroro no pazneny 12
Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Du3NYeCKu MPAKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15 0
' JESTEIIbHOCTH, IPHOOPETEHHOTO MPU
u3zydenuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

O®uznka — pyHaaMeHTalbHas HayKa O
npupojie

HayuHblif MeTO1 TO3HAHUS U METOJIbI
uccieoBaHus PU3NYECKUX SIBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenne u
9KCIIEPUMEHT B (pH3UKe

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHTEILHAS MMOTpCIIHOCTH
H3MepeHHI>i (bI/I3I/I‘-IeCKI/IX BCINYNH

MopenupoBanue B ¢pusuke. Poib u mecro
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4HOW KapTHUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIFOACH

Mexannueckoe asuxenue. Cucrema orcyera.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
neuxenus. [Ipsimas u oOpaTHas 3agaun
MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MPOEKIIMK Ha OCU KoopAUHAT. TpaekTopus.
[Tepememnenue. CkopocTh. X mpoeknuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE MpsIMOTMHEHHOE IBM)KEHHE.
['padpmueckoe onrcaHne paBHOMEPHOTO




HpHMOHHHCﬁHOFO JABUXKXCHUA

10

11

12

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pewenne 3anau

HepaBHomepHoe aBukenue. MrooBeHHas
cKkopocTh. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

I'paduueckoe onmcanue MpsIMOIMHEHHOTO
JIBUDKEHUS C [TOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajzieHue. Y cKopeHue
CBOOOHOTO Ta/IeHNs. 3aBHCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

15

16

JIBrokeHue Tea, OpOIIeHHOTO O] YTJIOM K
TOPU30HTY

KpuBosuHeiiHoe aBmKeHne. J[BukeHue mo
OKPY)KHOCTHU. YTJIOBasI U JINHEHHAS CKOPOCTb.
[Teprox u wacrora. LleHTpocTpemMuTenbHoe U
MOJTHOE YCKOpEHHe

Konrponsnas padora no reme "Kunemaruka"

17

[IepBsbiit 3axk0H Hprorona. MHEpunansHbie
cucreMsl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH [ anunes.
HennepunanbHble CUCTEMBI OTCYETA

18

19

Cuna. PaBHonelicTBytOImas cua. Bropoi
3akoH HprotoHa. Macca
Bzaumopeinicteue ten. Tpernit 3aKk0H
Hsrotona

20

[Tpunnun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IpUMeHeHne 3aKk0HoB HproToHa

21

3akoH BCEMHUPHOT'O TATOTCHUA.




OKBUBAJIEHTHOCTb IPAaBUTALIMOHHON U
WHEPTHOU MacChl

Cuia TSXKeCTH U YCKOPEHUE CBOOOHOTO

22
naJIeHNs
JIBr>xeHne HeOECHBIX Tel U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruepa

24 Cwita ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUbI cUil TpEHUS.

25 JIBMKEHHE B )KUJKOCTH U ra3e ¢ y4ETOM
CHUJIBI COIIPOTUBIIEHUS CPEbl

26 JaBnenue. 'mapocraTuueckoe 1aBieHUE.
Cuna Apxumena

97 AbcomoTtHo TBeproe Teno. [loctynarensHoe
Y BPALLATEJILHOE IBUJKEHUE TBEPJOTO Tejla

28 MOMEHT cuiIbl OTHOCUTENBHO OCU BPALLEHUS.
[Imeqo cumel
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y ciaoBus
paBHOBECHS TBepJOoro Teia. Buabl
paBHOBECHS

30 Pemenue 3amau

31 KonTposasnas padbora no teme "J[uHamuka.
Cratuka TBepaoro rtena"
NMnynbe MaTepuanbHOM TOUKH, CUCTEMBI

39 MaTepuaiIbHbIX ToUekK. LleHTp Macc cuctemsl
MaTepuaibHBIX TOUYEK. TeopeMa O JBUKEHUH
LIEHTpa Macc

33 NMiynbe cuibl M1 UI3MEHEHHME HUMITYJIbCA TENA.

3akoH COXPAaHCHUS UMITYJIbCA. PeaktupHOE




JIBIKECHUE

34

35

MoMeHT nmnyJibca MaTepualbHONW TOUYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Penrenue 3amau

36

Pabota cuiibl Ha MajIOM U Ha KOHEYHOM
nepemenieHnd. I'paguueckoe npeacraBieHne
paboThl CUIIBI. MOIIHOCTH CHJIBI

37

38

39

40

41

Kunernueckas sneprus. Teopema o6
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaIbHOU TOYKU

[loTeHumanbHble U HETIOTEHIUATIBbHBIE CUJIIBI.
[TorenumnansHas sHeprusi. Bropas
KOCMHYECKasi CKOPOCTh

Tperbst KocMuueckast CkopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU dJHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHHYECKOM SHEPTUr

Yupyrue v Heynpyrue CTOJIKHOBEHUS.
YpasHeHnue bepHymum 715 uacanrbHON
KUJKOCTH

KontponbHas padoTa o Teme "3akoHbI
COXpaHEHHUs B MeXaHuke"

42

43

44

Pa3BuTHe npencraBieHuid 0 Ipupoie
tem1oTbl. OcHOBHBIE noJIokeHnss MKT.
Huddys3usa. bpoyHoBCcKOE IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. XapakTep IBUKEHUS U B3aUMOJIEHCTBUS
YaCTHUI] BENIECTBA

Macca u pazMepsl MOJIEKYT (ATOMOB).




Konuuectso BettectBa. IlocTositHHas
ABoranpo

Temneparypa. Termnosoe paBHoBecue. [kana

45
Ienscus

46 Pemenue 3amau

47 W neanbupiii ra3. I'a3oBbie 3aKOHEI

48 VYpaBuenue Menaeneera-Knaneiipona.
Penrtenue 3amau

49 AOGcomoTHas TemnepaTypa. 3akoH JlanbToHa

50 W3omporuieccel B naeanibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacTaBieHne U30MPOLECCOB:
U30TepMa, 130Xopa, n3odapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amay
CBs13b a0COMIOTHON TEMIIEpaTyphl

54 TEPMOJMHAMHYECKON CUCTEMBI CO CpPEIHEN
KMHETUYECKOW YHEPTUEH ITOCTYNATENBHOIO
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBsl MKT"

Konrtponsnas padora no reme "OCHOBBI

56
MKT"

TepMoanHaMuyeckas cUCTEMa. 3aJaHue
BHEIIHUX ycioBul uist T/ cucremsl.

57 BreuHue 1 BHyTpeHHHE TapaMeTpBI.
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKH.




Camonpou3sBoibHas penaxkcauus T/
CHCTEMBI K TETIJIOBOMY PaBHOBECHIO

59

60

61

Mojenp uIeaIbHOrO Ta3a B TEPMOIMHAMUKE.
VYciioBUs TPUMEHUMOCTH 3TOM MOJEIHU

VYpaBaenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPruu

Bripaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aIbHOTO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brrancnenue pabotsl o rpaduky npouecca
Ha pV-nuarpamme

63

64

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCIUIOMMPOBOAHOCTD, U3JIYUCHUC

65

KommaectBo Tennorel. TemioéMKOCTE Tea.
VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IETIbHAS TEMJIOTA CTOPAHUS
TOILIHMBA

66

Pacuér konudecTBa TEIIOTHI IIPH
TeIIoneperaye

67

68

[Tonsarue 06 aguabaTHoM npouecce. [lepBorii
3aKOH TEPMOJUHAMUKHU

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHyTpeHHEHN dHepruu T/1
CUCTEMBI

69

Bropoii 3ak0oH TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX IPOLIECCOB.
HeoGpaTtumMocTh NPUPOIHBIX MPOLIECCOB




[IpuHUMIIBI AEHCTBUS TEIUIOBBIX MALIVH.

70 KT

71 MaxkcumansHoe 3HaueHue KII1. [ukn Kapuo

12 Pemenue 3amaq
DKOJOTHYECKHE ACIIEKTHI UCIIOIb30BAHMS

73 TEIIOBEIX JBUTaTelcH. TermioBoe
3arpsi3HEHUE OKPYIKAOIIEH CpeIbl

74 Pemenue 3amau

75 O06o01IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Tepmonunamuka. TenaoBbie MalvHbI"

76 KonTtponpsHast pabora o Teme
"Tepmonunamuka. TennoBbie MalTuHbI"
[TapooOpa3oBaHre U KOHIEHCAITUS.

77 Hcnapenue u xurenue. Y 1eiabHas TeraoTa
napoo0pa3zoBaHus
HacpiieHHbIC M HEHACHIIIIEHHBIE Maphl.
KauecTBeHHas1 3aBUCHMOCTD IIJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT

78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMaA
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
JKHAJIKOCTH

79 BnaxHnocTts Bo3ayxa. AOCONMIOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenue 3amau
TBépnoe Teno. Kpucramnmueckne n

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAIJIOB

82 [InaBneHue u KpucTaIM3aIus. Y IenbHas

TCIJIOTA IIJIaBJICHU . CY6J'II/IM8.I_II/I$I




Hedopmaruu TBEpaOTO Tena. PacTskenue u

83 cxatue. Casur. Moy FOnra. [Ipenen
yopyrux aedopmaruii
TeroBoe pacluMpeHne KUIKOCTEN U

84 TBEPABIX T€. AHFAPMOHU3M TEIIOBBIX
KoJIeO0aHUH YacTHUI] BEIIeCTBA

85 [IpeobpazoBanue sHepruu B (ha30BBIX
nepexojaax

86 YpaBHeHHe TEIIOBOTr0O OanaHca

87 Pemenue 3amau
[ToBepxHOcTHOE HaTshKeHHe. KanumisipHbie

88 aBieHus. JlaBneHue mnoj UCKpUBIEHHOM
MOBEPXHOCTHIO XKuAKocTU. Popmyna
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 10

89 TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBble epexoan"”

90 KonTponsHas pabora o Teme "ArperarHoie
cocTtosHMs BenlecTBa. @a3zoBbie nepexoan”
DneKTpu3anus Tei U e€ MpOosiBICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsaaoB. [I[poBoaHMKH,
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH

92 DJIeMEHTapHBIN 2NIEKTPUUYECKUM 3apsia. 3aKOH
COXpaHEHUS JIEKTPUIECKOTO 3apsiia

93 Bzaumopericteue 3apsnoB. Toueunbie
3apsasl. 3akoH KysoHa

94 Pemenne 3amau

95 Onektpuueckoe none. Ero neiictBue Ha

SJICKTPUYCCKUC 3aps/1bl




Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
[TpoOHebIi 3apsa. JInHUKM HANPSHKEHHOCTH

% aseKTprueckoro nojst. OgHoOpoaHOe
JIEKTPUUECKOE T10JIe

97 [ToTeHIaNTBEHOCTh 3JEKTPOCTATHYECKOTO
noJsi. Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE
[lorennmanpHas SHEPTHs 3apsiia B

98 AJIEKTpOCTaTUYeCKOM Mose. [lorennuan
AIIEKTPOCTATUIECKOTO TTOJISI
CBsI3b HAIPSKEHHOCTH MOJISL U Pa3HOCTH

99 HOTEHIUAJIOB JJIs 3JIEKTPOCTATUUECKOTO
0TSt

100 [TpuHIMT CynepHo3ULIUH FITEKTPUUECKUX
noJieu

101 Pemenue 3anau

102 [Tone Toueunoro 3apsaa. Ilone paBHOMEpHO
3apsKEHHON cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 m1apa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHOM! TIOCKOCTH

104 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIM37eKTPUKHU U MTOJTYTIPOBOIHUKHU B
AIIEKTPOCTATUYECKOM I10JIe
Konpencarop. DneKkTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIeHCcaTopa

107 [TapamnensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE cOeTUHEHHE

KOHACHCATOPOB




109

OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Pemienne 3agau

113 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
Teme "DnekTpudeckoe mnosie"

114 KonTpomnpHas pabora o Teme
"DnexkTpuueckoe nose"
Cuna toka. IlocTossHHEIH TOK. Y CII0BHS

115 CyLIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

116 Wcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa 11 y4acTKa LEeTH.
DIIEKTPUUECKOE COMTPOTUBIICHUE
3aBUCHUMOCTH COTIPOTUBIIEHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €T0 JJIMHBI U TIJIOIIAIN
MOTIEPEUHOT0 CEYCHUS

119 VY enpHOE CONMPOTUBIIEHHUE BEIIECTBA.
Pemenune 3amau

120 [TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COEMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKHX
ueneil. [Ipasuna Kupxroga

122 Pemenue 3amau

123 Pabota anekTpuueckoro Toka. 3akoH Jkoyiist
—Jlenna

124 Pemenue 3amau

125 MOoONTHOCTP IIEKTPUUYECKOTO TOKa. TermoBas

MOIMHOCTB, BbLACTIAECMAst Ha pE3UCTOPC




126 Pemenue 3amau 1

127 OJIC v BHyTpeHHEE CONTPOTUBIICHUE 1
MCTOYHUKA TOKA

128 3akon OMa aJ1s MOTHOM (3aMKHYTOM ) 1
AIEKTPUUYECKOM 11enu

129 Pemenue 3amau 1

130 MoOIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3anau 1

134 Pemenue 3agau o teme "IlocTossHHBIH 1
ANEKTPUIECKUHN TOK"

135 Pemenue 3agau mo treme "IlocTossHHBIH 1
SJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIM 1
ANEKTPUIECKUIN TOK"

137 O06o011eHne U cucTeMaTu3alys 3HaHU| 0 1
teMe "[1oCTOSHHBIN 31eKTpUUecKuid ToK"

138 Konrponsnas padora no reme "[locTostHHBIIHI 1
3JIEKTPUYECKUM TOK"
DneKTprYecKas MPOBOAMMOCTE Pa3INIHBIX

139 BEIIECTB. DIEKTPUICCKHII TOK B METaJIJIax. 1
CBepXIpoBOIUMOCTh
DNEKTPUYECKHIA TOK B paCTBOPAX H

140 pacraBax dJIeKTpOIUTOB. 3akoHbl Dapases 1
JUTSL 3JIEKTPOIHN3a

141 DneKTpuYecKui TOK B raszax. [lmazma 1

142 DneKTpuuecKuil TOK B Bakyyme. BakyymHble 1
npuOopbI

143 DNEKTPUUECKUI TOK B TIOJTYTPOBOJHUKAX 1




144

[TomynpoBoAHNKOBBIE TPUOOPHI

145

DuU3nYeCKui MPaKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKA U HANIPSKEHUS B
[ENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
U3MepeHus PU3NYECKUX BEJIHMYUH MPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
onpeAesieHuss MTHOBEHHOM cKkopocTh"

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBMDKEHUH 10 HAKJIOHHOM IIJIOCKOCTH' MIIN
"UccnenoBaHue 3aBUCUMOCTH ITyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM JIBHKEHUU"

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOTHOTO
nafgeHus" win "M3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil npakTukyM no teme "M3ydyenue
JIBUKEHUSI T€JIa 110 OKPYKHOCTH C
MTOCTOSIHHOM 10 MOJTYJII0 CKOPOCThIO" MITH
"HccnenoBanue 3aBUCMMOCTH IIEPUOAA
oOpaleHnss KOHUYECKOT0 MasTHUKA OT €ro
napamMerpos"”

150

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECHCTBYIOUIEH CUIIBI ITPU
JBYDKEHUH OpyCKa 110 HAKJIOHHOM




miockocty" win "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JBMIKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
pacCTOSIHUE OT €ro Macchl"

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pa3ile, oT ux aedopmanun”
unu "M3yueHune ABUKEHUS] CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepes
nérxkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TeME
"N3mepenue ko3P PuirienTa TpeHus mno
BEJIMUMHE YTJIIOBOTO KOd(puIrenTa
3aBucuMoctu Frp(N)" wimm "UccnenoBanue
JBUKEHMS OpyCKa 110 HAKJIOHHOW IJIOCKOCTH
C IepeMeHHbIM K03 (HULIMEHTOM TpeHHs"
nnn "VM3ydeHue IBMKEHUS Tpy3a Ha Baly C
TpeHuem"

153

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUid paBHOBECHS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHUs "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
iouiaib onopsl"

154

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne ummyJibca Tena no TOpMO3HOMY
nytu" win "V3mepenne CuIibl TSIru, CKOPOCTH
MOJIENIN DIIEKTPOMOOUIIS U MOIITHOCTH CHJTBI
Tarn" win "CpaBHEHNE U3MEHEHUS] HMITyJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN




"HccnenoBaHue cOXpaHEHUs! UMITYJIbCa IIPU
yrpyrom B3aumozeicteun" win "M3mepenue
KMHETUYECKOW SHEPTUH TeJia 10 TOPMO3HOMY
nytu"

155

156

157

®uznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMUYECKOTO Ipoliecca (PEKOMEHI0BaHO
ucIonb30Banue nudposoi maboparopun)"
unu "M3ydeHne n30X0pHOro mpoiecca’ win
"N3yuenue n3obapHOro mporecca’ win
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yenbHOl TemI0EMKOCTU" Win
"HccnenoBanue npolecca OCTbIBaHUS
Bewecrsa" win "HcciienoBanue agnadaTHOro
npouecca" win "M3ydeHne B3auMoCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KugKocren"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIIapeHMsl JKUIKOCTEH"
win "M3Mepenne yieabHON TeIIoThI
r1aBieHus paa" win "M3yuenue cBOMCTB
HachIIIEHHBIX MapoB" win "M3Mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl apoB B nomenieHun". smepenue
K03 PHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGmroienre mpeBpalieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
u3yudeHus ceeroauona” uinm "Msydenue
IIPOTEKaHUs TOKA B LIENIH, COAEpKaIIEn
KoHAeHcarop' wim "Pacnipenenenue




Pa3HOCTU MOTEHIUATIOB (HAMPSKEHUS ) IPU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COTIPOTHUBIICHHUS MPOBOJIHUKOB" HIIN
"WccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTs1 JIAMIThl HaKaJTuBaHUs"

160

161

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOuroteHune amekTponu3a’ mim
"M3mepenue 3apsiia OJHOBAJICHTHOTO HOHA"
nnu "UcciaenoBanne 3aBUCUMOCTH
COTPOTUBIICHUS TEPMOPE3UCTOPA OT
temrepatypbl” uwin "CHATHE BOJBT-
aMIIEPHOI XapaKTepUCTUKU auoja"
PesepBusiit ypok. O0o01IeHue U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Kunematuka"

162

Peseprublil ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe
" Ilmaamuka"

163

Peseprublit ypok. O60011eHNE U
cucreMarusanus 3Hagui mo teme "Cratuka
TBEpAOro Tema"

164

165

PesepBHrlit ypok. O0001IeHHE U
CHCTEMaTH3aIus 3HaAHUH 10 TeMe ""3aKOHBI
COXpaHEHHUS B MeXaHUKe"

PesepBHeiit ypok. O000mIeHHE U

cucreMatu3anys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KHUHETUYECKON Teopun”




166

PesepBHeiit ypok. O000IeHHE U
CHCTEMATHU3AIUS 3HAHUH [10 TEME
"Tepmoaunamuka. TernnoBsie MaruHb!"

167

PesepBueiit ypok. O000mIeHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BellecTBa. da3oBbie
nepexoanl"

168

169

170

PesepBueiit ypok. O000mIcHNE U
cucremMaru3sanus 3HAHHUHU 110 TEME
"JnexkTpuueckoe mose"

PesepBusiit ypok. O6o0mieHue u
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"IlocTosHHBIN 31eKTpUYeCcKuil TOK"

PesepBusiit ypok. O6o0mieHue u

cucreMarusanus 3Hagui mo teme "Toku B
pa3JIMYHbBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tenma ypoka Bcero Kontpoabneie  [pakrieckue fll3y‘lel-ll/lﬂ :)Iﬁlil;l;OBaTeJILHble
padoThbI padoThI pecypenI
BzaumopelicTBHEe TOCTOSHHEIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnoteza Amrmepa
Bexrop maruutHOM nHAyKnuu. [puHnun
2 CyNEpIIO3UIIMM MATHUTHBIX ToJeH. JInnnn 1
MarHUTHON MHIYKITUU
3 MarsuTHOE 10J1€ IPOBOTHUKA C TOKOM. 1
OmnbIT DpcTeaa
Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Pemenue 3amay
5 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOJTYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM T10JI€
Pemenune 3amau
PaGora cunsl Jlopenia 1
10 Pemenne 3amay
1 MarsuTtHoe I10JI¢ B BEIIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1
[Ipumenenue peppomMarHeTUKOB
13 Pemienne 3agau mmo Teme "MarautHoe noie" 1
14 Pemenne 3amau nmo reme "Marauraoe mose"




SIBlieHME NEKTPOMArHUTHOW UHAYKIWH.

15 [ToToK BekTOpa MAarHUTHOW MHTyKIIUH

16 OJ1C uHAYKIIH

17 3aKOH AIEKTPOMArHUTHOW WHIYKIHH
®dapanes

18 Buxpesoe anekrpudeckoe none. Toku Dyko

19 O/J1C MHAYKIMH B IBUKYILIUXCS
MIPOBOIHUKAX

20 Pemenue 3amay

21 [IpaBuno Jlenua

99 WuayktuBHocTh. KaTyllika HHAYKTUBHOCTH
B L€ ITOCTOSIHHOT'O TOKA

93 SBnenune camounaykuuu. I/C
CaMOUHIYKIIUU

24 DHeprus MarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpoauHamMuka"

97 KonTponbHas padora no teme
"OnexTpoauHamuka'

28 KonebarenbHas cucrema. CBOOOIHEBIC
Kosnebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMHUYECKOE
OIIMCAaHHUE KOJeOATEIbHBIX IBUKCHHI
DHepreTudeckoe onrcanne. BeBo

30 JUTHAMHYECKOTO OIMMCAHUS TAPMOHHUECKUAX
KoJIeOAHUH M3 UX YHEPTEeTHIECKOTO U
KHHEMATHYECKOTO OIMMCAHUS

31 Ammutyzaa u ¢gaza kojnebaHui




[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasiTHUKA

33 3aryxatomue KojiebaHus. Beinyk1eHHbIS
Kosiebanus. Pezonanc

34 ABTOKOIE0aHUS

35 Pemenue 3anau

36 Ypok-koHpepennus "MexaHuyeckue
KoJie0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 O0600mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMe "Mexanndeckue Konebanus"

38 DNEeKTPOMAarHUTHbBIE KOJIeOaHMUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYAbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYION CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHMSI SHEPTUU B UICATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoseOaHusl. BeiHyX/1€eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHS

42 IlepemeHnHBbIN TOK. Pe3ucTop u KoHIEeHCaTOp
B I[ENTU TIEPEMEHHOTO TOKa

43 Karyiika HHIyKTHBHOCTH B TIETTH
HEPEMEHHOT0 TOKa

44 3akon OMa JJ1st SIEKTPUUIECKOH Tenn
MIEPEMEHHOTO TOKa

45 MoIHOCTb IEPEMEHHOTO TOKA.




AMIUTUTYAHOE U ACHCTBYIONIEE 3HAUCHUE
CHJIBI TOKA U HAIPSKEHUS

46 Pe3onHaHC B 27IeKTpUUECKOU 11ETTH

47 Pewenne 3anau
NneanpHbIif TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u moTpedIeHne
INEKTPUUYECKOI SHEPTrun
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE

49 anexkTpodHepruu. KyiabTypa ncnosib30BaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemenue 3anau

51 Pemenue 3amay

59 O06o00muIeHre U cucTeMaTH3aIMs 3HAHUH 110
TeMe "DeKTpOMarHuTHbIE KoyieOaHus"

53 Mexannueckre BOJHbI. XapaKTEePUCTUKH
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 WNudpa3syk u yabTpa3Byk. LllymoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

57 Pemenue 3agau

58 DneKTpOMarHuTHbBIE BOMHBL. M3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMATHUTHBIX BOJTH
[IIkaa 3;1eKTPOMAarHUTHBIX BOJTH.

60 [TpruMeHeHne NIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U ObITY

61 [IpuHIUIBI paTUOCBSI3U U TEJICBUACHHUS.

Pannonokarus. DneKTpOMarHuTHOE




3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl

KonTtponpHas padora o teme "Konebanus

62 "
Y BOJIHBI

63 Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBETa

64 Penienue 3a1a4 Ha IPUMEHEHHE 3aKOHA
IPSIMOJIMHEMHOIO PACIIPOCTPAHEHMSI CBETA

65 Otpaxenue ceta. [lnockoe 3epkano.
Cdepudeckoe 3epKano
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTelb PETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpaKECHUE.
[IpenenbHbI yroa noJIHOTO BHYTPEHHETO
OTpaXKCHHUs

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTpaKEHUs U IIPEJIOMJICHUS CBETA

68 Xon tydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI

70 [TocTpoenue n300paxkeHu B TMH3aX U UX
CUCTEMax. Y BEIMYEHHE JINH3BI
Pemenue 3anau Ha mocTpoeHe

71 N300pakeHHi, TOTy4aeMbIX C TOMOILBIO
JIVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMeHMMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocTb cBETa M METO/BI €€ U3MEPEHUS

75 Hucnepcus ceera




76

WNuTtepdepenius cBeta

KorepeHTHble HCTOUHUKH. Y CIIOBUS

" HAOJII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue naTepdepeHun

80 Hudpakmus cBeTa

81 Hudpaknmonnas pemérka. Y ciaoBue
HAOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3anau

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus cBeta

84 Pemenue 3amay

85 CBeToBbI€ BJIEHUS B IPUPOJIE

86 O06o011eHre U cucTeMaTu3alysa 3HaHU| 1o
teme "OnTtuka"

87 KonTpoasHas pabora o teme «OnTuka»
['paHu1IBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
MPUHLIUIT OTHOCUTEJIBHOCTH

89 ITocTynatel cieniuanibHOU TEOPUHU
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI.
[IpeobpazoBanus Jlopenna. YcioBue

90 NpUIHHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAILEHUE JITUHBI

01 DHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTUILIbI

92 CBs13bp Macchl € SJHEPTUEN U UMITYJILCOM

peHHTHBHCTCKOﬁ YaCTHUIIEI. 3Heprm{ IIOKOs




93 PaBHOBECHOE TEIJTIOBOE M3TyUEHUE 1

94 3akoH cMerienust Buna 1

95 ['unote3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprust 1 UMITyJIbC GOTOHA 1

97 ®otoadpdexr. Onpitel A. I'. CTonerosa. 1
3akoHsb! potodddexra

08 VYpasuenue DitHmreiHa 115 hoTodPdekra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoHOBEIE CBOWCTBA YaCTHUIL
Bounnsl ne bpoiinis. [lnvHa BOJIHBI e

101 Bpoiins u pazmepsl 001aCTH JIOKATA3AITUN 1
JBUXKYIIEHCS YaCTHIIbI

102 KopnyckynspHo-BoIHOBO! Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax 1
Crneuunguxa usmepeHnii B MUKpOMHUPE.

104 CooTHoIIIeHHs HEOTIpeAeIEHHOCTEN 1
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq 1

106 Pemienne pacu€THbIX 3a1a4
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KoprrycKymsipHO-BOJTHOBOI 1
Tyanu3m"”

108 OMBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA. 1
[TmanerapHast Mozenb atoMa Pesepdopaa

109 [Toctynars! bopa 1

110 Bune! ciektpoB. CriekTp ypoBHEH 3HEPrUH 1
aToma BOAOpoa

111 CroHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHUE 1

CBCTa




112

Jlazep

113

Hyxnonnas monens siapa ['eiizenOepra-
WBanenko. 3apsq 1 MacCOBOE YHUCIIO sJIpa.
H3oronsl. PagnoakTuBHOCTE

114

3aKoH pasMoaKkTUBHOTrO pacnana. CBoicTBa
MOHU3UPYIOUIETO U3TydeHus. Biusaue
PaZMOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI.
Ho3zumerpus

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cwibl. Jledext maccel siapa. SnepHbie
peakiuu. Snepusie peaktopsl. [IpoGiemsl
YIIPaBISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI PA3BUTHUS SIIEPHOIN
SHEPIreTUKHU

116

MeTobl perucTpauyu U UCCIIEI0BaHUS
AJEMEHTApPHBIX YacTull. OyH1aMeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME3OHBI 1
nentoHsl. [IpeacraBnenne o CrangapTHON
Mozenu. KBapk-TitoOHHAs MOJIENb aIpOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO (hri3nueckoil KapTUHbI
Mupa

118

119

120

Otanbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMMHU

[IpumMeHNMOCTh 3aKOHOB (PUBUKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIe0BaHUuN

COBpCMeHHLIC OIITHUYCCKUEC TCIICCKOIIDI,
pPaanuoOTCICCKOIIbL, BHCaTMOC(I)epHaSI




ACTPOHOMHS

121

Bun 3Bé3qH0r0 HeOa. Co3Be3aus, spKue
3BE31bl, TJIAHETHI, UX BUJUMOE JBUKCHHE

122

123

124

Conneunas cucrema. Comnnne. CosiHeuHas
aKTUBHOCTb. VIcTounuk sneprun CosHia U
3BE3 ]

3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKH.
Juarpamma "criekTpanbHbINA KJIacc —
CBETUMOCTB"

3B63I[BI rJIaBHOM IIOCJIICJOBATCIbHOCTH

125

Buyrpennee ctpoenue 38é311. CoBpeMeHHbIE
IIPEICTABIICHUS O IPOUCXOXKICHUU U
sBositonny CosHIa U 3BE3/. DTarlbl )KU3HU
3BE3]

126

127

128

Muteunsbiii [Iyte — Hama [Manaktuka. Turbl
rajlakTUK. YEpHbIe IbIPBI B ApaxX TaJaKkTUK
Bcenennas. Paciiupenne Beenennoii. 3akoH
Xab66ma. Teopus bonbiioro B3pbIBa.
PenukroBoe nzmyuenue

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

129

130

Hepeménnsie nmpobieMbl acCTpOHOMUU

Du3HUeCKU IPAKTUKYM I10 TEME
"HccneqoBaHue MarHUTHOTO TTIOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"HccmeqoBanne CBOMCTB
dbeppomarneTnkoB" unu "HccnenoBanue
JIEHCTBUSI TIOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunesl Amiiepa" wiu "M3ydenue




132

133

134

135

3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHne MarHuTHON MHITYKITUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

DuU3nYeCcKui MPaAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUSA
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"Onpenenenre HHAYKIIMI BUXPEBOTO
MarHMTHOTO moisa"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccnenoBanue siBI€HUSA CaMOMHAYKIUN"
win "COopka MOJIeTH 3JEKTPOMArHUTHOTO
reneparopa"

Ou3nyecKkuil MpakTUKYM 0 TeMe
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3NYecKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

136

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOpP, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboOThl HCTOUHHUKOB CBETA
B LIETIH NIEPEMEHHOr0 TOoKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3ByKOBOW BOJHBI"

138

®u3N4eCcKuil TPAKTUKYM I10 TEME
"N3mepeHue nokaszaTesns IpeaoMIeHUs
crexna" wnu "llomyuenue uzoOpakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"




139

Du3nyeCcKui MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
*Kuakux auH3)" uim "M3mepenue
(OKYCHOT'O PAaCCTOSHUS pAaCCENBAIOLINX
uH3"

140

141

142

143

144

145

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HabOmonenue qudpakuuu, uHTEpHEepeHIHH
U TnoJsipusanuu ceera'

Ou3nyeckuil MPakTUKYM 0 TeME
"OnpeneneHne UMIyJibca U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Ou3nyecKkuil MPakTUKYM 0 TeME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe uccieoBanus Gorodrpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpa" WIH
"N3yueHune moraomeHus: 6eTa-4yacTuil
amomMuHuem"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaOmronenus 3BE€3qHOT0 HEOA
HEBOOPY’KEHHBIM I'JIa30M C HCIIOJIb30BaHUEM




KOMIBIOTEPHBIX MPUITOKEHUN JI5
OTIpEICTICHUS TTOJIOYKEHHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MOMyIapus U ipKue
3BE31b1" nin "HaOaroneHus B TEIECKOIT
JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUIeHHI"

146

O06o001IeHre U CUCTEMAaTH3allusl 3HAHHM.
Posb ¢pu3uku 1 acTpOHOMUH B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIOBEKA

147

O0600mIeHne U cucTeMaTu3aus 3HaHUH.
Poub 1 MecTo (pu3KKH ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O06o0011eHHe U cucTeMaTu3alus 3HaHUH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpPa B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IIPEJCTAaBICHUN O IPUPOJIe

149

150

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunematuka"

O00011eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "/Ilunamuka"

152

153

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "CraTuka TBEpaoro tena'

O06o0011eHe U cUCTeMaTH3alMsl 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKe"




O0001eHre 1 cUCcTEMaTU3ALNS 3HAHUI 110
154 teMe "OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM
Teopun"

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
155 teme "Tepmoaunamuka. TemioBbie
MAaIITuHE!"

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110

156 TeMe "ArperaTHble COCTOSHHUS BEIIECTBA.
®dazoBbie epexo b

O0001eHME U CUCTEMATU3ALIUS 3HAHUM 110

157 " "
TeMe "DIEeKTpUYECcKoe ToJie

158 O06o011eHre U cucTeMaTu3alys 3HaHU| 0
teme "TlocTOSIHHBIN AIEeKTpUUECKUA TOK"

159 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teme "Toku B pa3innuHbIX cpegax”

160 O0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110
teme "MarauTtHoe nose"
PesepBusiit ypok. O6o01IeHuEe U

161 cucTeMaTu3alus 3HaHuil 1o TeMe

"JJIeKTpOMarHuTHasE MHIYKIUS"
PesepBusiit ypok. O0001IeHNE U

162 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"

Peseprubiit ypok. O60011eHNE U
163 cucTeMaTu3alus 3HaHU 1o TeMe
"DneKTpoOMarHUTHbIE Kosebanus'

PeseprubIit ypok. O6001eHne u
164 cucreMaru3anus 3HAHHUH 110 TEME

"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165 PeseprHbIit ypok. O600IIeHNE U




cucTeMatusanys 3Hagui mo treme "Ontuka"

166

PesepBueiit ypok. O000mIeHNE U

cucreMatusanys 3HaHui 1o treMe "OCHOBEI
cTO"

167

PesepBusiit ypok. O000mIeHNE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"KopmyckynsipHO-BOTHOBOM Jyaiiu3m"

168

169

170

PesepBHbIil ypok. O6001IeHNE 1
CHCTeMaTu3alMs 3HaHuH 110 Teme "Du3nka
aroma"

PesepBusiit ypok. O6o0meHue u
cucreMaru3anus 3Haguii mo treMe "dusuka
ATOMHOTO Spa U JIEMEHTapHBIX YacTHIl"

PesepBusiit ypok. O6o0meHue u
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"DnemMeHTHl acTpopu3UK"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
» dusuka, 10 kmace/ KacesiHoB B.A., O611ecTBO ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO
«JIPODAY; AkuinonepHoe obmectBo «M3marenscTBo «IIpocBeiienne»
» ®usuka, 11 kmacc/ KacpsnoB B.A., O6111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®AY; AkunonepHoe obmectBo «M3narenscTBo «IIpocBeiieHne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1. ®uzuka. 10, 11 ki.: YroyOneHHbI ypoBeHb: MeToaudeckoe mocobue / B. A.
Kacesinos. - M.: [Ipoda

2. ®usuka. 10 kimacc: numakTuueckue matepuanbl K ydeOHukam B. A. KacwsiHoBa/
A.E. Mapon, E.A. Mapos. - M.: [Ipoda

3. ®usuka. 11 kimacc: nupakruyeckue martepuanbl K yueOHukam B. A. KacwsiHoBa/
A.E. Mapon, E.A. Mapos. - M.: [Ipoda

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/
http://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm.
http://nau-ra.ru/






