MHITHCTEPCTEO MPOCBELLEH A POCCHHCIKOR OTIEPAITHE
Mt epicosa o0pasosaARS B MOI0ICKIL0TH norrusy Crepiuimsexed
o6nAcTH
e praserT 06pAIoEAHNT AAMHHKCTPAIMK LagRyia Bxare pandypra

MADY Fuvogrses Na37

PACCIMOTPELID COUMAQOBAHD S"T'BEPBZI[EHO

na nacen MO JancoTITONE m:pcnc\fpc
FUHTCNCR TOTHED HAYK 0O yyelrok

AL e S
Pvmno MO LR TEOLUIN 3 o ,. i

( Flpexoma
ol Erm{&'ﬂﬁ"
Tprvas N0

' \2('2.3 L
crelfodd 223y,

PABOASl IPOTPAMMA
{10 1240458)

FIeGHOCo mpemieTa «OHHEA, YTAYOAEEHER YPORCHEN

A cfymaznnxes [0 - 1L kasccor

r, ExaTepmafypr 20123



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (u3mnke Ha ypoBHE CpeHEro oduiero oopasoBanus pazpaboraHa
HAa OCHOBE IMOJOXEHMH U TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOM mporpammsbl, npesacraBieHHbix B ®I'OC COO, a takxe ¢ y4€ToMm
dbenepanpHOil paboyeit mporpammbl BocniuTaHus W KoHIENIuu mpenoaaBaHus
yueOHoro mnpeamera «®Puszuka» B o0pazoBaTeIbHBIX OpraHu3anuiax Poccuiickoit
®denepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke ompenenser 00s3aTeabHOE MPEIMETHOE COJEpKaHHe,
YCTAaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YYEHUS! TEM W pa3lesioB
y4eOHOro mpeamera ¢ y4€TOM MEeX MPEIMETHBIX M BHYTPU TMPEAMETHBIX CBSI3EH,
JIOTUKH y4eOHOTO0 Mpoliecca, BO3pacTHbIX ocoO0eHHOcTel obyuaromuxcs. [Iporpamma
1o ¢u3nke JaET MpeACcTaBICHUE O LEIsX, CoepKaHUM, OOLIEH CTpaTerun o0y4yeHus,
BOCIIUTAHUS U Pa3BUTHsI, 00yJaroUIMXcs CpeAcTBaMHU yueOHOro npeamMera «Pusukar»
Ha yr1yOJIEHHOM YPOBHE.

N3yuenne kypca ¢(usuku yrayOJaEHHOrO YpOBHSI MO3BOJISIET pPealn30BaTh
3aa4u TpodecCHoHaIbHOM OpPHEHTAIMHU, HAIPaBJICHO Ha CO3JaHUE YCIOBUHM IS
MPOSIBIICHUSI CBOMX HWHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaKIIbIM
OOy4JaIMUMCs, KOTOpble HEOOXOAMMBI ISl TPOAOJDKEHUS O0Opa3oBaHHS B
opranmzanusix TnpodeccuoHadbHOTO 00pa3oBaHUS MO  Pa3IUYHBIM  (UBHUKO-
TEXHUYECKUM U UHKEHEPHBIM CTIEIIUATLHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs MiIaHupyeMble Pe3yabTaThl OCBOCHUS
Kypca GU3MKA Ha YpPOBHE CpeAHEro oOmero oO0pa3oBaHUS: JHYHOCTHBIC,
MeTanpeaMeTHbIe,  MOpeaMeTHbie  (Ha  yriayoséHHoMm  ypoBHe).  Haydano-
METOJIOJIOTHYECKON OCHOBOW JJIsi pa3pabOTKU TpeOOBaHWUW K JIMYHOCTHBIM, MeETa
MPEIMETHBIM U MPEIMETHBIM pe3y/bTaTaM OO0YYalOIIMXCs, OCBOUBILIUX MPOrpaMMy
no (Qu3nuke Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs Ha YriyOJIEHHOM YpOBHE,
ABJISIETCS. CUCTEMHO-IIEATEIIbHOCTHBIM MOIXO/I.

[Iporpamma no gu3uke BKIIOYAET:

TUTAHUPYEMbIE pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha YyrITyOJIEHHOM ypOBHE, B
TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00Y4CHHUS;

coJiepskanne yueOHoro npeamera « Pu3nkay 1o rogam o0ydeHHs .

[Iporpamma 10 (Qu3MKe HMEEeT TMPUMEPHBIM XapakTep U MOXKET ObITh
HCIIOJIb30BaHa YYUTEINSIMHU (DU3HUKH ISl COCTABICHUSI CBOMX pab0YMX MPOrPaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUILIMATHUBY YUUTEIEH U
MPEAOCTABISIET BO3MOXKHOCTH JIJIsl peali3alluy pPa3IndHbIX METOANYECKUX MOJIXO/I0B
K TpernojaBaHUI0 (U3MKUM Ha YIIIYOJIEHHOM YpPOBHE NpPH YCJIOBUU COXPaHEHUS
00s13aTeIbHOM YacTu CoAepKaHus Kypca.

dusnka Kak Hayka 0 HanboJee OOIIMX 3aKOHAX MPUPOIbI, BBICTYIIAs B KAUe€CTBE
y4e0HOro mpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIM BKJIaJ B CUCTEMY 3HaHUU 00



okpyxatorieM wmupe. IlkonbHBIA Kypc (GU3UKH — CHUCTEMOOOpA3yIOIMUi AJis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBICHHM, M3y4aeMbIX XUMHUEW, Ouojorued, (puznueckou
reorpadueit u acrponomueit. Mcnonb3oBaHue W akTUBHOE MTpUMEHEHUE HU3MUECKIX
3HAaHUM OMNpEeAeNUII0 XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
cdepe PHEepPreTukH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, MOTYYEHHUS HOBBIX MaTEpPUAIOB
C 3aJaHHBIMU CBoicTBamMu. W3ydeHue GU3MKH BHOCUT OCHOBHOW BKJIaJ B
dbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  OO0yd4arolerocs, B
dbopMupoBaHUE YMEHUN TPUMEHSTh HAyYHBIM METOJ TO3HAHUS TMPHU BBINOJHEHUU
UMM YIEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (u3uku Ha ypoBHE CpemHEro oOIero o0pa3oBaHUs MOJOKEH
P uaeh, KOTOpble MOXHO PacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOESHUS.

Hoea wuenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTephal W3 BCEX pPa3leNioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen cenepanuzauyuu. B coOTBEeTCTBUM C HEW MaTepuan Kypca (QU3MKU
o0BeAMHEH BOKpYr (Qu3nmueckux Teopuil. Benymmm B  Kypce  sBisercs
dbopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzainus mpeanonaraeT MCIOJIb30BaHUE
TYMaHUTApHOrO TMOTEHIHMaNa (U3NYECKOM HAYKH, OCMBICIEHUE CBSI3H Pa3BUTHS
(bU3KKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoea npuxnaonon nanpaenennocmu. Kypc ¢buszuku yriayOn€HHOrO YpOBHS
MPEANOJaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTHYECKHX
MPUIOKEHUM U3YUYEeHHBIX T€OPUH U 3aKOHOB. [Ipr 3TOM paccMaTpuBarOTCA Ha YPOBHE
OOIIMX MPEACTAaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss TNOCPEACTBOM BBEICHUS DIEMEHTOB
COJIEPKaHUsI, TTOCBSIIEHHBIX YKOJOTUYECKUM Ipo0IeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C Pa3BUTUEM TEXHHKM M TEXHOJIOTHMM, a Takke OOCYXIEHHs IMpoOemM
PalMOHAILHOT'O MPUPOIONOIB30BAHUS M IKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHuEe coliepKaHusl TPOrpaMMbl MO (PU3MKE JOJBKHO OBITh MOCTPOCHO Ha
INPUHIMIIAX CHUCTEMHO-ACITENIbHOCTHOrO mnonaxona. Jns ¢u3uku peanm3anusi 3THX
MIPUHITMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CaMOCTOATEIILHOTO JKCIEPUMEHTa Kak
MOCTOSIHHO JefcTBYyoMIEro (pakTopa yueOHoro nporecca. Jiis yriy0ia€éHHOro ypoBHs
— 3TO CHUCTEMa CaMOCTOSATEIBHOIO YYEHWYECKOIO HKCIIEPUMEHTA, BKIIIOYAOIIETO
(GpoHTanbHbIE YYEHUYECKHME ONBITHI P HW3YYEHHMM HOBOI'O  MaTepuana,
naboparopHbie paboThl U pabOThI MpakTUKyMa. [Ipy 3TOM BO3MOXHBI JBa Criocoda
peanm3aruu GU3NIECKOro MpakTUKyMa. B mepBoM ciiydae MpakTHKyM MPOBOJIUTCS



au60 B koHie 10 m 11 kmaccoB, nubO Mociie MEepBOro M BTOPOrO MOJYTOAWN B
KaXXJ0M M3 3THX KiaccoB. BTopoil cnocod — 3To mHTerpauusi paboT MpakTUKyMma B
cucTeMy Ja00paTOpHBIX padOT, KOTOPHIE MPOBOSTCS B MPOIECCE M3YUCHUS pa3lena
(rembr). Ilpu »TOM mnoxa paboTaMu NpPaKTHUKyMa IMOHUMAETCS CaMOCTOSITEIbHOE
UCCIIEZIOBaHNUE, KOTOPOE MPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOTrO, O0OOOIIEHHOTO
BUja 0e3 MOIaroBoil HHCTPYKIIUH.

B nporpamme 1o (u3uMKe cuUCTeMa  YYEHHYECKOTO0  SKCIEPUMEHTA,
nabopaTopHbIX PadOT W MpakTUKyMa IMpPEACTaBJICHA €IUWHBIM mepeuHeM. BriOop
TEMaTUKU Ji1 3THX BHUAOB YYEHMUYECKHUX NPAKTUYECKUX pabOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEILHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAaHUPOBAaHUA M OCHamieHus kaOunera ¢usuku. Ilpm sToM oOecmeunBaeTcs
OBJIQJICHHE OOYYAIOIIUMHUCA YMEHHSIMH TPOBOJUTH NpPSAMbIE U KOCBEHHbBIE
U3MEpPEHHUs, HCCIIEeNOBaHUS 3aBUCUMOCTEH (U3MUYECKUX BEJIMYUH U TMOCTAHOBKY
OIIBITOB TIO MTPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yleseTcsl pelIeHUI0 pacu€THBIX M KaYeCTBEHHBIX 3ajad.
[Tpu 3TOM 117151 pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 337a4d C SIBHO 3aJJaHHOU U
HESIBHO 3aJaHHOW (U3MUYECKON MOJENbIO, TO3BOJISIONIUME MPUMEHSATh H3yUCHHBIC
3aKOHBl U 3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszziesia Kypca, TaKk U HUHTErpUpys
NPUMEHEHNE 3HaHUW W3 pa3HBIX pa3fenoB. [ KauyecTBEHHBIX 3a7jad MPHOPUTETOM
SBIIFOTCS 3a/IaHKsI Ha O0BSICHEHUE/TIPEICKa3aHue MPOTeKaHUs (U3UUECKUX SBIICHUN
U TIPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BriOopa GU3NYeCKOM MOJETH AJIs
CUTYaIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootrBerctBum ¢ tpedboBanusimMu ®PI'OC COO k mMarepraabHO-TEXHUUECKOMY
o0ecreyeHnIo y4yeOHoro mnpoiecca Kypc GU3MKU YIiIyOJIEHHOTO YpOBHSI Ha YpPOBHE
cpeaHero oOmiero o0Opa3oBaHUS JODKEH H3Y4aThCsl B YCIOBHUSIX MPEIMETHOTO
kabuHeta. B kaOuHere GU3MKM JODKHO OBITH HEOOXOAMMOE JabopaTopHOE
00opya0oBaHME 7Sl BHIMIOJHEHUS! YKa3aHHBIX B Iporpamme mo (pu3Muke y4eHHYECKUX
OIBITOB, JIAOOPATOPHBIX PabOT M PabOT MPAKTHKyMa, & TaKkKe JAEMOHCTPAIMOHHOE
000pyI0BaHHKE.

JlemoHCcTpalimoHHOE ~ 00OpyAOBaHHE (QOpPMHpPYETCSI B COOTBETCTBUU  C
OPUHIIMIIOM  MHMHUMAQJIbHOMW  JOCTaTOYHOCTM U OOECIEYUBAET IOCTAHOBKY
NEPEYNCICHHBIX B TporpaMMe 10 (U3HKE KIIOYEBBIX JAEMOHCTpAIlUi st
UCCIICZIOBAHUS ~ M3y4aeMbIX  SABIECHUH W  MPOILECCOB, OMIHUPHUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaboparopHoe o00OpynOBaHME JJIS YYEHHUYECKUX TMPAKTUUECKUX pPadoT
dopmupyeTcsi B BUJE TEMaTHYECKMX KOMIUIEKTOB M OOECIEYMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOOyJarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
7a00paTOpHOTr0 O0OPYAOBAaHUS JIOJDKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM



UCIOJIb30BAaHUM aHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BUJIE LIM(PPOBBIX JIAOOPATOPHIl.

OCHOBHBIMM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCA:

(opMHUpOBaHUE WHTEPECA U CTPEMIIEHUSI O0YUAIOUINXCS K HAYYHOMY U3YYEHUIO
MPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pa3BUTHE TPEACTABIECHUNH O HAay4dHOM METOZAE IO3HaHus U (OPMHUPOBAHUE
MCCJIEI0BATENBCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

(dbopMUpOBaHME HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJibTaTa HM3y4y€HHUsS OCHOB
CTpOCHHS MaTepuu ¥ HYHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHI OOBSICHATH SBJIICHHUS C HCIOJIb30BAHUEM (PU3HMUYECKUX
3HAaHHUM M HAYYHBIX JI0KA3aTENbCTB;

(dopMUpOBaHUE TMPENCTaBICHUM O poiau (UMUMKW [7s pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEACTABICHUN O BOZMOXHBIX cdepax Oymymiei npodeccnoHaabHON
NeSTeNbHOCTH, CBSI3AHHBIX C (DM3HKOM, MOATOTOBKA K JalibHEWIIeMy OOY4YEHUIO B
3TOM HAINpPaBJICHUU.

JlocTikeHrne 3TUX Lelel oOecrneunBaeTcsl PEIIeHHEM CIEAYIOIUX 337ad B
npolecce U3ydeHus Kypca pU3MKy Ha ypOBHE CpeIHEro o0UIero oopa3oBaHus:

MPUOOPETEHHE CUCTEMBI 3HAHUK 00 OOMMX (PU3HUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKIIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, SIECKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTHI acCTPO(PU3UKH;

(opMHUpOBaHUE YMEHMH NPUMEHATH TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHS
bu3nUecKX SBICHUN B TMPUPOJAE W IS MPUHATHS TPAKTUYCCKUX PEIICHUA B
MMOBCEIHECBHOM KU3HU;

OCBOCHHE CITIOCOOOB PEIIEeHUs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3MUYeCcKOM
MOJIENIbIO, 3a/a4, MOAPA3yMEBAIOIIUX CaMOCTOATENbHOE co37aHue (U3MUEeCKOn
MOJIEJ, aIeKBaTHOM yCIOBHSM 3a/1a4, B TOM YHCJIE 3a]]a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (UBNYECKUX OCHOB M TMPHUHILIMUIOB JIEHCTBUS TEXHUUYECKUX
YCTPONCTB U TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CpEAy;

OBJIAJICHUE METOJaMH CaMOCTOSATENbHOIO IUIAHUPOBAHUS M IMPOBEICHHS
bu3MUeCKMX  HKCIIEPMMEHTOB, aHAlM3a W  UHTEpHpeTanuu  UHPOpMAalUH,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YNbTaTa;

CO3/IaHHME YCJOBUH i1 pa3BUTHS YMEHHH MPOEKTHO-MUCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIbHOCTH;

pa3BuTHE UHTEpeca Kk chepaM nMpodecCHOHATBHOU NIeSITEIbHOCTH, CBI3aHHOMU C
bU3HKOIA.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO yrayOn€HHbI ypOBEHBb
u3ydeHust yueOHoro npeamera «du3nkay Ha YPOBHE CPEIHEro o01iero oopasoBaHus



BbIOMpaeTcss 00Yy4arouMMUCA, IJIAHUPYIOUIUMHU MPOJOJDKEHUE O0O0pa3oBaHUs TI0
CHEIUATBHOCTSAM (PU3NKO-TEXHUYECKOTO POhUIIS.

Ha u3zyuenue ¢uszuku (yriyOja€HHBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBogutcst 340 yacos: B 10 kmacce — 170 yacoB (5 4acoB B HEJEN0), B
11 kmacce — 170 yacoB (5 4acoB B HEEINIO).

[Ipennmaraemeiii B mporpamMmme 10 (U3HKE TMepeyeHb JIa0OpaTOPHBIX U
MPAKTUYECKUX PpabOT SBISETCS PEKOMEHJOBAHHBIM, YUYWUTENb JENaeT BBIOOD
MPOBEJICHUST JTa0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HWHAMBUAYATHHBIX
ocoOeHHOCTeN 00yUaroIuXCs.



COJEPXAHUE OBYUYEHUA
10 KVIIACC

Paszges 1. Hayuynblii MeTOa NO3HAHMS NPUPOABbI.

®duzuka — QpyHaaMeHTaIbHAsE HayKa O mpupoje. HayuHbrit MmeTon mo3HaHus u
METO/Ibl UCCIIEIOBAaHUS (PUZNUECKUX SBJICHUH.

DKCnepuMeHT W Teopusi B TMpollecce MO3HaHWs npupoasl. Habmonenue u
HKCIIEPUMEHT B (pU3UKE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJOroBble M LU(pOBBIE
HU3MEpPUTEIbHBIE MPUOOPHI, KOMITHIOTEPHBIC JATYMKOBBIC CHCTEMBI).

[lorpemHoct  uU3MepeHHM  (PU3NYECKMX  BETUYMH  (aOCONMIOTHAs |
OTHOCHUTEJIbHA).

MopenupoBanue (U3HYECKUX SIBJICHUM U MPOLECCOB (MaTepHalbHas TOYKa,
abCOIOTHO TBEPIIOE TEJO, UACAIbHAS )KUJIKOCTb, UICATbHBINA ra3, TOUSYHBIN 3aps).
['unore3a. PU3NYECKUM 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. PU3HUeCcKas TEOPHs.

Ponmp u mecto ¢usuku B (HOPMUPOBAHUM COBPEMEHHOM HAYYHOM KapTUHBI
MUpa, B IPaKTHYECKOU E€ATEIbHOCTH JIHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3mepenue cuiibl TOKA M HAMPSKEHUS B IIENMHU MTOCTOSIHHOTO TOKA MTPU MOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHLHBIX TPUOOPOB.

3HaKkoMCTBO ¢ IudpoBoi jaboparopueit o ¢usuke. [lpumepsl u3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOITA KOMIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBWKEHHE. OTHOCHUTEINBHOCTh MEXAHWYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MarepuanbHOM TOYKH, €r0 MNPOEKIMM HAa OCH CHUCTEMBI
koopauHar. Tpaekropus.

[lepememnienne, CKOpocTb (CpemHssl CKOPOCTb, MIHOBEHHAas CKOPOCTh) H
YCKOPEHHE MAaTepUaTbHOM TOYKH, MX MPOEKUHWH HAa OCHU CHUCTEMbl KOOpIUHAT.
CnoxxeHue nepeMeneHuil U CII0KEHUE CKOPOCTEN.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJMHEMHOE IBUKECHHUE. 3aBUCHUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUAIbHON TOYKH OT BPEMEHHU U UX
rpaduku.

CBoOogHoe majeHue. YCKOpeHHe CBOOOAHOro TmajeHus. [[BrkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOpPJIMHAT, CKOPOCTH U
YCKOPEHUS MaTEePUaIbHOM TOYKHU OT BPEMEHU U UX TpaduKu.



KpuBonuneiiHoe  nBrKeHue.  J[BHJKEHHME  MAaT€pUAIBHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBas W JIMHEHHass ckopocTh. Ilepuon m wacrora oOpaiieHus.
LlenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAHM€HUHUAIBHOE) U TOJHOE
YCKOPEHHE MATEPUAIIBHON TOYKH.

TexHuueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CHUIAOMETD,
JIBIYKEHUE CHAPAJOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpelayl, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopene crucTeMBl OTCUETA, WIUTIOCTPALUsl KUHEMAaTUYECKUX XapaKTEPUCTHK
JIBUYKEHUS.

Crioco0Obl uccle0BaHUs TBUKCHHI.

Nnnroctpanus npeneabHoro nepexoaa u U3MepeHue MrHOBEHHOW CKOPOCTH.

IIpeoOpa3zoBaHue NBUKEHUHN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[lagenue Tes B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmonenue nBukeHUs Tena, OPOIIEHHOrO IO YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopoCTH IpH JIBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHUME nyTeW, TPAEKTOPUN, CKOPOCTEN IBHKEHHUS OJHOI'O M TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3yyeHne HEpaBHOMEPHOIO JBHKEHHS C LIEJBIO ONpPENEIECHUsS MIHOBEHHOU
CKOpPOCTH.

N3mepeHne yckoOpeHHs] MpU MPSIMOJIMHEWHOM PABHOYCKOPEHHOM JIBUIKEHUH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IIYTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenne YCKOPEHUS CBOOOJTHOTO NajgeHus (pEKOMEHI0BaHO
HCII0JIb30BaHue 1M (PpoBOH JabopaTopun).

N3ydyenue NBUKEHHS Tea, OPOIIEHHOIO TOPU30HTAIBHO. [IpoBepka rumnoressl
O MpsAMOM NPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXKIY JaIbHOCTBIO IIOJIETA U
HA4YaJIbHOW CKOPOCTBIO TEJIa.

N3ydyeHue ABMXKEHUS Tela MO OKPYKHOCTH C IOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

Hccnenosanue 3aBUCMMOCTH MepuoAa 0OpalleHns] KOHUYECKOro MasiTHUKa OT
€ro nNapaMeTpoB.

Tema 2. lunamuxa.



[lepBeii 3akoH HproToHa. HMHepumanbHbie cuCTeMbl OTcu€Ta. [IpuHIUAT
oTHocutenbHOCTH [anunes. HemHepuumanbHble cucteMbl oTcuéTa (OIpeneieHHe,
IPUMEDBI).

Macca Tena. Cuita. [IpyHIMI Cyneprno3uLuy CUil.

Bropoii 3akoH HeroTOHA 111 MaTeprabHON TOYKH.

Tperuit 3axkoH HproTOHA /111 MaTeprUalibHBIX TOYEK.

3aKOH BCEMHUPHOIO TITOTEHUS. OKBUBAJICHTHOCTh TI'PAaBUTALlMOHHON U
VHEPTHOU MacCCBhI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MaJIeHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO TJIAHETHI M OT reorpaduueckoi mupoThl. J[BUxkeHnEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, aBmkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cua TpeHUs CKOIbKEHUS U CUJIa TPEHUSI TTOKOSI.
Koaddunment tpenust. Cuna conpoTUBICHUS TTPU ABUKEHUU TeNa B )KUIKOCTH WA
rase, €€ 3aBUCHMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBHKECHUS.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: MOMIIUITHUKY,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPLUHUATBHBIX U HEMHEPLHAIBHBIX CHUCTEMaXxX
OTCU€Ta.

[IpyHLIMIT OTHOCUTEIIBHOCTH.

Kauenune nAByX UMIMHAPOB WM IIAPOB PAa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCUTEIILHO HEMHEPLUHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOACHCTBYIOIIEN MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM
MAacChl T€Ja Ha €r0 YCKOPEHHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHcTBO cu1il, BOSHMKAIOIIUX B PE3YJIbTATE B3AUMOJAECHCTBUS TEIL.

N3mepenue Macc no B3auMoOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MMAICHUU.

eHTpoOeXkHbIE MEXAaHU3MBI.

CpaBHEHUME CUII TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomuol, npakmuxym.

N3Mmepenre paBHOACHCTBYIONIEH CHJI MpU ABUKEHUU OpyCcKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TuUIOTE3I O HE3aBUCUMOCTHM BPEMEHHM JIBJKEHHsSI Opycka IO
HAKJIOHHOM IIJIOCKOCTHU Ha 33IaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IPYKUHE H
pPE3MHOBOM 00pasle, OT UX AePOpMalIHH.

N3ydyeHue OBUKEHUS CHCTEMBI TEN, CBSI3aHHBIX HUTBIO, NMEPEKUHYTOM 4epe3
JETKUM OJIOK.

Nsmepenue kodddunrenta TpeHUs MO BETUYUHE YIIIOBOro koddduiimeHrta
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMXKEHUSA OpycKa MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 PULIIEHTOM TpEeHUSI.

N3ydyeHue ABUKEHUS Tpy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomotHo TBEpAoe Teno. [locTymaTenbHOe W BpallaTeIbHOE JBHXKEHHE
TBEpAOro Tena. MOMEHT CHJbl OTHOCHUTEIBHO OCH BpamleHus. Ilinedo cuibl.
CrnoxxeHune cui, PUIIOKEHHBIX K TBEpAOMY Tedly. LIeHTp TskecTH Tena.

Y ciioBus paBHOBECHS TBEPIIOTO TENA.

VYcToltunBoe, HeyCTOMUNBOE, 0€3pa3InYHOE paBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: KPOHIUTENH,
CTPOMUTENbHBIA KPaH, PeIIETYaThIe KOHCTPYKIUU.

Jlemoncmpayuu.

Y ciioBHst paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

UccnenoBanne ycinoBuUl paBHOBECHsI TBEPAOrO TeJla, MMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U pacy€T CHJI YIPYTOCTH.

N3ydyeHue ycTOMYMBOCTH TBEPAOrO TEJIA, UMEIOILETO IJIOMIAb OMOPBI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NMnynec MarepranbHOM TOYKHM, CUCTEMBI MaTepuaiabHbIX TodeK. LleHTp macc
CUCTEMBI MaTEpUANIbHBIX TOYEK. TeopeMa O ABMKEHUHU LIEHTPA Macc.

WMIynbe cHIIbl 1 NU3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

MoMeHT umIylbca MaTepuaabHOM TOYKH. lIpencraBieHune o0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISAX.

PabGora cunbl Ha MajloM M Ha KOHEYHOM IniepeMenieHuu. ['paduueckoe
npeAcTaBieHue padOThl CUJIBI.

MoONIHOCTH CHUIIBI.

Kunernueckass sHeprus MarepuaJbHOM TOUKH. TeopeMa 00 U3MEHEHHH
KUHETUYECKOU YHEPIUU MaTEPUaAIbHON TOUYKHU.



[ToreHnuanbHple W HE MNOTEHUUAIbHBIC CHUIbL. [loTeHUMaNbHAS SHEPruUs.
[TorennmanbHast sHeprust ymnpyro nepopmupoBaHHOW MpyxkuHBbI. [loTeHnMansHas
SHEprus Tejaa B OJHOPOJHOM I'paBUTALIMOHHOM moJie. [loTeHnnanpHas 3HEprus Teina
B TpaBUTAIMOHHOM TMOJie¢ OJHOPOJIHOrO miapa (BHYTpM M BHe Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBs13b pabOTHI HE MOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHWYECKON dHEpPruu
CUCTEMBI Te€J. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHne bepHyumM sl UACATBbHOM YKUJIKOCTH KaK CIEACTBHE 3aKOHA
COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: JIBUKECHHUE PAKET,
BOJIOMET, KONIEP, MPY>KUHHBIN TTHUCTOJIET, TUPOCKOM, PUTYPHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

N3mepenne MOITHOCTH CHJIBI.

N3menenue sHepruu Tena mpu COBEPIICHUN pabOTHI.

B3anMHble mNpeBpanieHuss KUHETHUYECKOM M TMOTEHLHAIbHOW SHEPruil mnpu
JICVCTBAM HA TEJIO CUJIbI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu nMpu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKYM.

N3mepenune nMmnynbca Tesaa no TOpMO3HOMY ITYTH.

N3mepenue Cuitbl TATH, CKOPOCTH MOJIENU JICKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJa C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHus UMIyJbca IPU YIPYTOM B3aUMOJICHCTBUM.

N3mepenne KUHETHYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY IYTH.

CpaBHeHHE M3MEHEHHS MOTEHIIMAIBLHOW SHEPTUM MPYKUHBI ¢ paOOTON CHIIBI
TpEHUS.

Onpenenenne pabOThl CUJIbl TPEHUS NPU ABUKEHHUM Tella IO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. MouiekyasipHas pu3uka ¥ TepMOIUHAMHUKA.

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYECKOU mMeopull.

OCHOBHBIEC TOJIOXKEHUS MOJEKYIsIpHO-KuHeTnuuecko teopuu (MKT), wux
onbITHOe 0O0ocHOBaHue. Juddy3usa. bpoynoBckoe aBmxkeHue. Xapakrep ABUKEHUS
Y B3aUMOJECHCTBUS YacCTHUIL BellecTBa. MoJenu CTpOCHMUS Ta30B, KUIAKOCTEH U
TBEPIBIX TeJl U 0O0BSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITUX Mojelel. Macca u
pazMepbl Mosiekya (atomoB). KosmmuectBo BemiectBa. [loctosinaas ABoraapo.



TenoBoe paBHOBecue. TemmepaTypa W cmocoObl e€ u3Mmepenus. Illkana
temrneparyp Llenbcus.

Mopens uaeabHOro ra3a B MOJEKYJISPHO-KMHETUYECKOW TEOPHM: YaCTHUIIbI
rasa JBHKYTCS XaOTUYECKU U HE B3aUMOZCHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomOTHAS
temneparypa (mkaina temnepatyp KenbBuna). 3akon [lansTona. M3ompouecchl B
UJCaTbHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'padpuueckoe
Mpe/ICTaBlIEHHE U30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

CBsi3b  MeEXIy JaBJI€HUEM U CpeAHEM  KUHETUYECKOW  DHEeprueu
MOCTYNATEIBHOTO TEIMJIOBOIO JABMKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH HICATLHOIO Ia3a).

CBs13b a0CONIFOTHON TeMIEpaTypbl TEPMOJNHAMUYECKONH CUCTEMBI CO CPEIHEN
KMHETUYECKOW dHEPruel MOCTyNaTeaIbHOr0 TEMI0BOTO JABUKEHUS €€ YaCTHLL.

TexHu4ecKkne YCTPOWCTBA W TEXHOJOTMYECKUE IIPOLECCHI: TEPMOMETP,
OapomeTp, oJiyueHrue HaHO MaTePHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHNs 4aCTULl BEIIECTBA.

Monenb OpOyHOBCKOI'O JIBUKEHHUS.

Buneoponuk ¢ 3anuchbio pearbHOro OpOYHOBCKOTO ABUKEHHUSI.

Hudbdysust sxuaKocTen.

Mogens onbita IITepHa.

[Iputsxenne MoneKy.

Mopenu KpuCcTauIn4eCKUX PEIIETOK.

Habmronenue u vicciieoBaHue N30MPOIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopmnsie padomeul, npakmuxkym.

HccnenoBanne nmporecca yCTAHOBIEHUS TEIUIOBOTO  PAaBHOBECUs  IpU
TEMJI000MEHE MEXTY TOPSIYEe U XOJIOAHON BOAOK.

W3ydyeHne u30TEPMUUYECKOr0 Ipolecca (PEKOMEHIAOBAHO HCIOIb30BaHUE
udpoBoit 1abopaTtopumn).

N3ydenne n30XopHOro npouecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwtunul.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEIIHMX YCIOBUW ISt
TEPMOAMHAMHYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMbI KaK CPEIHUE 3HAYEHHUS BEIMYMH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauaio tepmoanHamuku. (CaMONpOW3BOJIbHAS — perakcarus
TEPMOANHAMHUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.



Mogens uIeanpHOro rasa B TEPMOJWHAMUKE — CHCTEMA YpPABHEHUU:
ypaBHeHHe MenzaeneeBa—KianeipoHa M BBIPAKEHUE i1 BHYTPEHHEH SHEPrUH.
VYcnoBuss NpUMEHUMOCTH 3TOM MOJENM: HHU3Kas KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMNEpPaTypol. BeipakeHne sl BHYTPEHHEN SHEPIHMU OJHOATOMHOIO HACAIBHOTO
rasa.

KBa3ucratnueckne u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoJauHaMUKe. Boraucienue pabotsl mo rpaguky
npoiiecca Ha PV -auarpaMmme.

Temmonepenagya  kak  cmoco0 — M3MEHEHHMsSI  BHYTPEHHEW — DHEpPruu
TEPMOAMHAMHMYECKON  cuUCTeMbl  0e3  coBepuieHuss  pabotel.  KoHBekius,
TEIJIONPOBOIHOCTD, U3JTyYEHHUE.

KomnuectBo Temnorel.  TermoéMKoCTs Tena. YnaenpHas W MOJSpHas
TETUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YenbHas TEIUIOTa CrOpaHus
toruBa. Pacuér kommyecTBa TemJoThl Tpu  Terionepenaye. [lonstue 00
anrabaTHOM Tpolecce.

IlepBbIii 3aK0H TepMoaMHAMUKU. BHyTpeHHs dHeprus. KonmndecTBo TEIioTsl
u paboTa Kak MeEpbl HU3MEHEHUsS] BHYTPEHHEH OHHEPruu TEPMOJAMHAMUYECKOMN
CUCTEMBI.

BTtopoii 3aKk0H TEpMOJMHAMUKH AJI1 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONM CHCTEMBI MPOXOJIUT €IUHCTBEHHAS
aauabaTa. AOGCOIIOTHAsI TeMIepaTypa.

BTopoii 3aKk0H TepMOJMHAMUKH JJIs1 HEPABHOBECHBIX MIPOLIECCOB: HEBO3MOMXKHO
nepenarh TEIIoTy OT 00Jiee XOJI0IHOTO Tela K 0ojiee HarpeToMmy 0e3 KOMITeHCAIlUU
(Knay3uyc). HeoOpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[TpuHume! nectBus TeruioBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KIT/. Iukn Kapno.

DKOJIOTUYECKHE ACTIEKThl MCIOJb30BAHUSI TEIUJIOBBIX JBUrareneid. TeraoBoe
3arpsiI3HEHUE OKPYKAIOIIEH CPEb.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI: XOIOAWJIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpPAaTOpHBIN JBUTATENH, IapoBas TypOwWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIUJIOBOI'O HACOCA, YTUIM3AIMs OMOOPraHWYECKOro TOIUIMBA JJIs
BBIPAOOTKH «TEIMJIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenue temnepaTyphl Ipu aAnadaTUYECKOM PaCHIUPEHUU.

Bo3nymiHaoe orauso.

CpaBHeHUE yIENIbHBIX TENIOEMKOCTEN BEIIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUH.

Hccnenosanue agnabaTHOrO mpolecca.



KomMmnproTepHble MOJEIN TEMIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie pabomeol, npakmuxym.

N3mepenne yaenbHON TEMIOEMKOCTH.

Hccnenosanue nporecca OCThIBaHUS BEILECTBA.

Hccnenosanue aguabaTHOTO Mponecca.

N3ydyeHne B3aWMOCBSI3U DHEPrUM MEKMOJIEKYJISPHOTO B3aUMOJCHCTBUSA U
TEeMIIepaTypbl KUIIEHUS KUJKOCTEN.

Tema 3. Azpecamniuie cocmoanus éewyecmea. Daszoevie nepexoonl.

[Tapoo6pa3oBanue u koHAeHCcanus. VcriapeHue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHuUs.

HacplieHHble ¥ HEHachblUleHHblE TMapbl. KadecTBEHHass 3aBHCHMOCTH
IUIOTHOCTH W JIaBJI€HHUs, HACBIIIEHHOrO Mapa OT TEMIIEpaTyphl, UX HE3aBHCHUMOCTb
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIMEHUS OT JaBJICHUS
B KUJIKOCTH.

Bnaxuocts Bo3ayxa. AOCONIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHHU30TPOIUS CBOWCTB
KpuctayuioB. [InaBrmeHne W Kpucrtaimmsanus. Y JIEIbHAs TEIUIOTA IUIABJICHHUS.
CybOnumarius.

Hedopmauuu tBEPIOro tena. Pactsokenue u cxarue. Casur. Moayne FOHra.
[Ipenen ynpyrux aedopmaiiuii.

TemioBoe pacmMpeHue KUJIKOCTEH U TBEPIBIX Tell, 00bEMHOE M JIMHEHHOE
pacimupeHue. AHrap MOHU3M TEIUIOBBIX KOJIEOaHWM YacTHUI] BEIIECTBA KaK MpUYrnHa
TEIJIOBOTO PaCUIMPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobOpazoBanue sHEepruu B (PazoBhIX MEPEeXoiax.

YpaBHEHHE TEIIOBOro OaaHca.

[ToBepxHoctHoe HaTskeHUEe. KodppuimeHT MnoBEepXHOCTHOTO HATSHKEHUS.
Kanwmiapusle sBinenus. J[aBneHue nox MCKPUBIEHHOW IMOBEPXHOCTBIO KUJKOCTH.
®opmymna Jlamaca.

TexHr4ecKrne yCTpOMCTBA U TEXHOJIOTUUECKUE MTPOLECCHI: KUIKUE KPUCTAILIbL,
COBPEMEHHBIE MaTEPHAIIBI.

Jlemoncmpayuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBHIILICHHBIX MAPOB.

Kunenue. Kurnenne npy NOHWKEHHOM JIABJICHUH.

N3mepeHue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI ¢ MBUIBHBIMH TJIEHKAMM.

CwmauuBaHnue.

Kanunnsipasie siBieHus.

Mopaenn HEeHBIOTOHOBCKOM KHUIKOCTH.



CniocoObl n3MepeHust BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIEHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Bunasr negopmarmii.

Hab6monenne maisix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3yuenne 3aKOHOMEPHOCTEN MCTIapEHUs )KUIKOCTEM.

N3Mepenne yaeapHOM TeII0ThI TIJIaBJICHUS JIbJa.

N3ydenne cBOMCTB HACHILLIEHHBIX [1aPOB.

N3mepenue aOCONMIOTHOM BIAKHOCTH BO3/yXa M OIICHKA MAacChl IapoB B
MTOMELIECHUH.

N3mepenne kodhduimenTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOnra.

Uccnenoanue 3aBucUMOCTH  Jedopmaiuu  pe3uHoBOro oOpasua  oOT
MIPUIIOKEHHOW K HEMY CHJIBI.

Pa3znen 4. JinekTpoanHaMHUKA.

Tema 1. Dnexmpuueckoe noJe.

DNeKTpu3anuss Teln U €€ MPOSABICHUA. JJEKTpUYECKUM 3apsan. [IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKHM, MOUANEKTPUKU U IOJTYNPOBOJHUKHU.
DJIEMEHTAPHBIN JIEKTPUUECKUN 3aps]l. 3AKOH COXPaHEHHUS JIEKTPUUYECKOTO 3apsiaa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTprueckoe nose. Ero neicTBue Ha dIEKTPUYECKUE 3apsIb.

Hanpsok€anocte  anekTpuueckoro  mosiga.  [IpoOGubiii  3apsin.  Jluaum
HaNpsLKEHHOCTHU 3JEKTPUUECKOro 1mojsi. OTHOPOJHOE SJEKTPUUYECKOE TOJIE.

[ToTeHUHATBHOCTD  3JIEKTPOCTATUYECKOrO MOojsl. Pa3HOCT NOTEHUHATOB U
HamnpsbkeHue. lloTeHimanbHas SHEprust 3apsjia B DIIEKTPOCTATUYECKOM  IIOJIE.
[Torenunan snekTpocratudyeckoro mnojis. CBsa3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHLIMAIOB I 3JIEKTPOCTATHUYECKOro Mo (Kak OJHOPOJHOIO, Tak H
HEOJAHOPOJHOTO).

[IpyuHLMT CyNIEpIO3UIINU SIEKTPUUECKUX MOJIEH.

[Tone Ttoueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHOW cdepsl. Ilome
PaBHOMEPHO 3apsiKEHHOro Mo o0béMy 1mapa. Ilojme paBHOMEpPHO 3apsyKEHHOM
OECKOHEUHOM IUIOCKOCTH. KapTuHbl JUHUN HaNpsHKEHHOCTH JTHX TOJNEH H
SKBUMOTCHIHAIBHBIX TOBEPXHOCTEH.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM I10J1€. Y CJIOBUE PABHOBECHS 3apsI10B.

JnsnekTpuku B 3JIEKTPOCTATUYECKOM ToJIE. Jwnanexkrprueckas
IIPOHULIAEMOCTD BEUIECTBA.

Konpencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIJIEKTPOEMKOCTH IIJIOCKOTO
KOH/JIEHCATOpA.



[TapannenbHoe coeaMHEeHHE KOHIEHcATopoB. [locmenoBarenbHOE COeIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHLKEHHOTO KOHJIEHCATOopa.

JIBr>KeHHE 3apsyKEHHOM YaCTULBI B OJHOPOJIHOM JJIEKTPUUECKOM I10JIE.

TexHU4eCKne YCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHUE JJIEKTPONpPUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ne ['pada.

Jemoncmpayuu.

YCTpOUCTBO M MPUHINI AEHCTBUS SIIEKTPOMETPA.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['pada).

[IpoBOAHUKH B DIAEKTPUUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aluTa.

Y CTpONCTBO U JIEUCTBUE KOHEHCATOPA ITIOCTOSHHON U NIEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOr0 KOHJIEHCATOpa OT ITUIOIIAAH TUIACTHH,
PACCTOSIHUS MEXK]ly HUMU U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIA 3apSKEHHOT0 KOHAEHCATopa.

3apsiika 1 paspsaka KOHAEHCATOpa 4epes3 PeE3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomul, npakmuxkym.

O1nieHKa Cui B3aUMO/JICVCTBUS 3aPSIAKECHHBIX TEJL.

HabGmronenue npeBpallieHus SHEPTUH 3apsHDKEHHOTO0 KOHJIGHCATOpa B DHEPTHUIO
W3JIy4YEeHUSI CBETOANOA.

N3yuyeHne npoTekaHus TOKA B LIENH, COAEPKALIECH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MIOTEHIIMAJIOB (HampsHKEeHUs) pu
MIOCJIEI0BATENIBHOM COEIMHEHUN KOHIEHCATOPOB.

NccnenoBanne paspsna KOHAECHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuili mox.

Cuna toka. ITocTosiHHBIN TOK.

VYcCloBHS CyIIECTBOBAHMSI IOCTOSHHOTO JJEKTPUYECKOro TOKa. VICTOUHMKH
toka. Hanpspkenune U u 3/1C é.

3akoH OMa 1JIs ydacTKa LEnu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. 3ABUCUMOCTD CONPOTUBIIEHUSI OJHOPOIHOTO
MPOBOJAHMKA OT €ro JUIMHBl W IUIOIIAAY [OMNEPEYHOIO0 CEYEHUsA. Y JAEIbHOE
COIPOTHUBIICHHUE BEIIECTBA.

[TocnenoBarenpbHOE, MapauIeNbHOE, CMENIAHHOE COCIWHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpuUeckux neneul. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [[xoynsa—Jlenua.



MOIIHOCTE 3JIEKTPUYECKOTO TOKa. TeraoBas MOIIHOCTb, BBIAEISAEMAas Ha
pe3ucTrope.

DJIC u BHyTpEHHEE CONPOTUBIIEHNE UCTOYHHMKA TOKA. 3aKOH OMa Il MOJTHON
(3aMKHYTOH) 3JeKTpudyeckod uenu. MomHocTh HuCTOYHMKAa Toka. Koporkoe
3aMbIKaHHE.

KoHaencaTop B enu nocToSHHOIO TOKA.

TexHuyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETYUK IIIEKTPUYECKOU IHEPTUU.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAPSHKEHMUS.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHHs Ui PE3UCTOPA,
JamMIbl HAKAJIUBAHUS U CBETOIMOAA.

3aBUCHUMOCTbh COINPOTUBIICHHUS UWJIUHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IUIOLIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS MPU MOCTOSHHOM
HaIPSYKCHUH.

[Ipssimoe m3mepenne D/IC. KopoTkoe 3aMbIKaHUE TajJbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHErO COIIPOTUBIICHUS.

Cnoco6s1 coequHeHust UICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY MOJFOCAMU MCTOYHUKA TOKA OT
CHJIBI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npakmuxkym.

HccnenoBanne CMEIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3mepenue ynenbsHOro COnpoTUBIIEHUS TPOBOTHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPsDKEHUS IS JIAMITbI
HaKaJINBaHUs.

VYBenuueHnue npenaesia u3MEpeHus: aMmrnepMeTpa (BoJIbTMETPA).

N3mepenue DJIC u BHYTPEHHETO COMPOTUBIICHHUS] ICTOUHUKA TOKA.

UccnenoBanue 3aBucumoctr DJIC ranbBaHHUUECKOTO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIKOCAMUA UCTOYHUKA TOKA OT
CHJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHslx cpeoax.

OnexkTpudeckas  MPOBOJUMOCTb  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTb COMPOTUBIEHUS METaUIOB OT
TemiiepaTypbl. CBEpXIIPOBOJAUMOCTb.

DnekTpudecKuid TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.



[TonynpoBOgHUKWU. CobcTBeHHas U MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [loynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B DJIEKTPOJIUTAX. DJEKTPOJIUTHUYECKAS IUCCOIUALIUSL.
Onektponu3. 3akoHsl Dapanes 1 FAEKTPOIIn3a.

DJIEKTpUYECKUM TOK B Ta3zax. (CamMOCTOSTENbHBIA M HECAMOCTOSTEJIbHBIN
paspsia. PaznuyHble TUIIBI CAMOCTOSATENIBHOTO paspsaaa. MomHus. [1na3ma.

TexHnueckne yCTpOHMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: Ta30pa3psaHbIe
JIaMIIbl, DJICKTPOHHO-JTydeBass TpyOKa, TMOJYIPOBOJIHUKOBBIE MPUOOPHI: U0/,
TpaH3ucTOp, (HOTOAMOI, CBETOAMO/I, TaJbBaHNKa, padMHUPOBAHNE ME/H, BBIILIABKA
ATIOMUHUS, SJIEKTPOHHASI MUKPOCKOMHSI.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JAEKTPOJIUTOB.

3akoHbl 3ekTponu3a Papajes.

NckpoBoii pa3psia 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE TPOBOIMMOCTH METAJUIOB U MOJYIPOBOIHUKOB.

OIIHOCTOPOHHSISL MPOBOAUMOCTH JUOJA.

Yuenuueckuit skcnepumenm, nabopamopmnsie pabomul, npakmuxkym.

Hab6mronenue snektposnusa.

N3smepenue 3apsaa OAHOBAJICHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTUKU TUOAA.

Du3n4eCcKNH NMPAKTUKYM.

CriocoOb1 u3mMepeHus: PU3NYECKUX BEIMYUH C UCTIOIB30BAHUEM aHAIOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE ¥ OTHOCHUTEIIbHBIE MOTPEIIHOCTH M3MEpPEHUN (U3MYECKUX BEITUYHUH.
O1ueHka rpaHul] TOTPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX  HU3MEPEHUM,  HUCCIEIOBAaHUM  3aBUCUMOCTEU
(U3HYECKUX BEJHMYMH, MPOBEPKA NPEMIOKEHHBIX THNOTE3 (BBIOOP M3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3zlieliax  «YUYEHUYECKHMH  DKCIEPHUMEHT,
71abopaTopHbIC pabOThI, MPAKTUKYM)).

MexnpeaMeTHbie CBA3M.

Nzydenue kypca pusuku yriayonéaHoro ypoBHs B 10 kiiacce oCyIiecTBIIsIeTCs
C YYETOM COJAEPKATEIbHBIX MEX MPEAMETHBIX CBSI3€M C KypcaMu MaTE€MaTHKH,
OuoJoruu, XUMIH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHDBIE C U3YUEHUEM MEMO0008 HAYYHO20
no3HaHuA: SBIICHUE, HAy4YHbIM (akT, rumore3a, ¢uznyeckas BEIMYMHA, 3aKOH,



Teopus, HaOJIOJICHHE, OJKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTETbHBIE TPUOOpPHI, IU(PpoBas 1adbopaTopusi.

Mamemamuka: pemieHue CHUCTeMbl YypaBHeHMH. JIuHeilHas QyHKUuA,
napadoua, runepbona, ux rpaduku U CBOWCTBA. TpUrOHOMETpUYECKHE (PYHKIINH:
CHHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKIIMK Ha OCH KOOPJUHAT, CIIOKEHHE BEKTOPOB.

Bbuonozusa: mexannyeckoe NIBM)KCHUE B JKMBOW mpupoze, auddysus, ocmoc,
TEMJI000MEH JKHMBBIX OpPraHW3MOB, TEIJIOBOC 3arpsi3HCHHE OKPYKAMOIICH CPEbl,
yTUIM3ausl OMOOPraHWYeCKOro TOIJIMBA JUISI  BBIPAOOTKH  «TETUIOBOM» M
AJIEKTPOIHEPTUH, TTIOBEPXHOCTHOE HATSHKEHUE M KalMJUIIPHBIC SBJICHUS B TIPUPOJIC,
AIIEKTPUYECKUE SIBJICHHS B )KUBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb
BEILIECTBA, MOJIApPHAs Macca, TMOJydeHHE HAaHO MaTepuajioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJ, KUJIKOCTEH M Ta30B, KUJAKWE KPUCTAILIBI, DJICKTPUUECKHE CBONCTBA
METAJUIOB,  DJIEKTPOJIMTHYECKAs  JUCCOIMAlMA, TajbBaHMKa,  JJEKTPOHHAas
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoOCTh BO3yXa, BETPhI, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JBWKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
ya4€T CyXOro W JKHJIKOTO TPEHHsI B TEXHHUKE, CTAaTUYCCKHE KOHCTPYKIIHH
(KpoHIITEIH, peméryarble KOHCTPYKIIMHU), MCIOIb30BAHUE 3aKOHOB COXpaHEHUS
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W JPYrue), JABUTATEIh BHYTPECHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTHU
MOJIYYCHHSI COBPEMEHHBIX MaTepPHUaJIOB, B TOM YHCJE HAHO MaTepuajoB, U HAHO
TEXHOJIOTUH, DJEKTPOCTAaTHUYECKasl  3alluTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
ra30pa3psIHbIE JIAMITBI, TTOJYIIPOBOHUKOBBIE MPUOOPHI, TaThBAHHKA.

11 KJIACC

Pa3znen 4. JinekTpoanHaMuUKaA.

Tema 4. Maznummnoe no.e.

B3anmonelicTBUE TMOCTOSSHHBIX MAarHUTOB W MPOBOAHUKOB C  TOKOM.
MarnntHoe mone. Bektop MarauTHOM wuHAYKIMU. [IpuHuun cynepnosuunn
MAarHUTHBIX TTOJIEH. JINHUY MarHUTHOW MHAYKIIHUH.

MaruutHoe moJjie MPOBOJHUKA C TOKOM (MPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Opcrena.

Cuna Amniepa, €€ HalTpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBiIeHUE U MOAYJIb. J[BUKEHUE 3apsKEHHOM YaCTHULIBI
B OJHOPOJHOM MarHuTHOM Ioje. PaGora cribl JlopeHiia.

MarnauTtHoOe noje B BeniecTse. PeppoMarHeTuky, rnapa- U 1MaMarHeTUKH.



TexHH4ecKkne YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHUE
IIOCTOSIHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATEND
Axo0H, yCKOPHUTENN IEMEHTAPHBIX YACTHUL.

Jlemoncmpayuu.

Kapruaa  nuHWM  WMHOYKOMM ~ MAarHUTHOTO  MOJSL  IOJOCOBOTO U
MOJIKOBOOOPA3HOI'O MOCTOSTHHBIX MarHUTOB.

Kaprtrna nuHUA MarHUTHOW MHIYKIUM TIOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOmonenue nBu>KeHUs mMyvKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIMD NEHUCTBHS AJIEKTPOU3MEPUTEILHOTO npubdopa
MAarHATORJIEKTPUYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

HccnenoBanne MarHuTHOTO ITOJISI HOCTOSTHHBIX MArHUTOB.

Hccnenosanue cBOWCTB (peppOMarHeTUKOB.

HccenenoBanne 1eUCTBUSA OCTOAHHOIO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cunpl Amrepa.

N3ydyeHune 3aBUCUMOCTHU CUIIbl AMIIEpA OT CHJIBI TOKA.

Ornpenenenre MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. InexmpomazHumnas uHOYKYUA.

SIBneHue 3JIEKTpOMAarHUTHOM HMHAYKIMH. IloTOk BekTOpa MarHUTHOM
uaaykiuu. OJIC wHAaykuuu. 3aKOH JJIEKTpOMAarHUTHOW wuWHAyKuuu Dapanes.
Buxpesoe anexkrpuueckoe none. Toku Oyko.

OJIC uHAYKUMH B NPOBOJHUKE, IABHKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTMBHOCTM B LEMNU IOCTOSHHOIO TOKA.
Asnenune camonHaykuuu. IJ1C caMOMHAYKIIHH.

DHEpPruss MarHUTHOT'O OIS KaTYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHu4eckne yCTPOWCTBA W TEXHOJNOIMYECKHE IPOLECCHI: WHIYKIMOHHAS
1e4yb, COJICHOM, 3allUTa OT JICKTPU3ALMM TEJ NPU JABHKECHUU B MAarHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaGnronenue siBieHMs 3JIEKTPOMAarHUTHOM MHYKIUH.

UccnenoBanne 3aBucumoctn OJIC MHAYKUMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenua.

[Tanenue marauTa B alfOMUHHEBOM (MEIHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

HccnenoBanue 3aBucumoctd IJIC CaMOMHIYKIIMK OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, 1abopamopnsie pabomul, RPAKMUKYM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHue UHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBJIECHUS CAMOUHIYKIUU.

Coopka MoJie I AJIEKTPOMArHuTHOT'O FeHepaTopa.

Pa3nen 5. Kojiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apMonnyeckue koneOanus. KuHemaTuueckoe W JHMHAMUYECKOE OIHMCAHHUE.
DHepreTuyeckoe onucaHue (3aKOH COXPaHEHMs MEXaHMYECKOM »Hepruu). BuIBoj
JTUHAMHAYECKOTO OMHCAHUS TAPMOHUYECKUX KOJICOAHWW W3 WX DHEPreTHUECKOro U
KMHEMAaTHYECKOTO OIMMCaHMS.

Avmumntyna u Qasa koneOanuid. CBs3b aMIUTMTYIBI KOJEOAHUN HCXOIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHu €€ CKOPOCTH U YCKOPEHUS.

Ilepyon wm wyacrora konebanuid. [lepronm MasbIX CBOOOMHBIX KOJI€OAHUU
MaTreMaTH4eckoro wmasTtHuka. llepuog CcBOOOIHBIX KoJIEOAHMI MPY>KUHHOTO
MasITHHKA.

[Tonsitue o 3aryxaromux Konebanusx. BoiHyxneHHble kojeOanusa. Pezonanc.
PezonancHas kpuBas. BiisHue 3aryxaHus Ha BHJ  PE30HAHCHOM KPUBOM.
ABTOKOICO0aHU.

TexHuueckrne yCTpOMCTBAa M TEXHOJOTHUYECKUE IMPOIECChl: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck Kojae0aTeIbHOrO IBMKCHHUS.

HaOmonenne HE3aBUCHMOCTH TMEPUO/a MallbIX KoJieOaHU rpy3a HA HUTH OT
AMILTATY/IBI.

UccnenoBanue 3aTyxaronux KojaeOaHUi W 3aBUCMMOCTHU MEPHUOJIa CBOOOIHBIX
KOJ1€0aHUI OT COMPOTHUBIICHMUS.

HccnenoBanue konebaHWii Tpy3a Ha MacCCHBHOM TMPYXKHUHE C IEJIBIO
dhopMupoBaHuUs NMpeCTaBICHUN 00 UIeaTbHOM MOJIEIN PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMS SHEPIUH IIPH KOJICOAHUIX I'Py3a Ha IPYKHUHE.

HccnenoBanue BIHYKIEHHBIX KOJICOAHUH.

Hab6monenue pesonanca.

Yuenuueckuit sxkcnepumenm, 1adopamopnvie padbomul, NPAKMUKYM.



N3mepenue mnepuona CBOOOAHBIX KOJEOAHUM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydyenune 3akOHOB JBMKEHUS T€Ja B X0/1€ KOJeOaHU Ha yIpyroM MoJBece.

N3yuyeHne nBUXKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHue SHEPTUU B MPY>KUHHOM MasiTHUKE.

UccnenoBanue yobIBaHUS aMIUIUTYbI 3aTYXAIOMUX KOJICOAHUH.

HccnenoBanue BHIHYKIEHHBIX KOJICOaHUH.

Tema 2. InekmpomazHumnele Koaebanus.

Konebarensubiit  koHTYp. CBOOOIHBIE DSJIEKTPOMAarHUTHBIE KOJNEOAHUS B
ujealbHOM KoJjiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI
3apsiia KOHACHCATOpa C aMIUTUTYI0M CHUJIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUH B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

3aTyxaromue AIEKTPOMAarHUTHbBIE KOJIeOaHuUsl. BrinyxneHHbIe
AIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[lepeMennblii  TOK. MOIIHOCTP TEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JIEUCTBYIOIIIEE 3HAYCHHWE CHJIBI TOKA M HANPSOHKEHUS TPU PasTudHoOu ¢dopme
3aBHCHUMOCTHU MEPEMEHHOr 0 TOKAa OT BPEMEHHU.

CunycouianbHbli TEPEMEHHBIA TOK. Pe3ucTop, KOHIIEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B LIENIH CHHYCOMJAJIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHC HapsKEHUN.

Uneanvubiit  Tpanchopmarop. [IpomsBojacTBo, mnepenadya W mNOTpeOsICHUE
AIIEKTPUYECKOU SHEPTUMU.

DKOJIOTUYECKHE PUCKU TMpU MPOU3BOACTBE 3JeKTposHepruu. KymbTypa
MCIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HU.

TexHuueckrne yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLIECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JINHUU AJIEKTPOIepeaay.

Jemoncmpayuu.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTU U EMKOCTU
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTtop He3aTyXarONUX JIEKTPOMArHUTHBIX KOJIEOaHMIA.

Mopens 3IeKTPOMarHuTHOT O TEHEPATOPA.

BriHyX1eHHBIE CHHYCOUJAIbHBIC KOJICOaHMUS.

Pesucrop, karyiika WHIYKTUBHOCTH W KOHJEHCATOP B MU MEPEMEHHOTO
TOKaA.

Pe3onanc nmnpum 1oOCIENOBATENIBHOM COEAWHEHHM PE3NUCTOPA, KaTyIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO M IPUHITUT ASUCTBUS TpaHchopmaTopa.



Mogenb TMHUY 3IEKTPOIEpEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Nzyuenue Tpancopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA YEpe3 IMOCIEI0BATEIIBHO COCAUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Habmronenue 251eKTpoMarHuTHOTO pe30HaHca.

Hccnenosanue paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbI.

MexaHuueckue BOJIHBI, YCJIOBUSI MX pacnpoctpaHeHus. Ilomepeunsie u
MpoJioJibHBIE BOJIHBL. [leprosa, CKOpOCTh pacnpoCTpaHEHUs | JIJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJH: OTpaKEHUE, TMpeoMiIeHHe, WHTepdepeHus u
nudpaKims.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAOIIEH CPEJIBL.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS W3IIYYEHUS S3JEKTPOMArHUTHBIX BOJIH.
B3anmMnast oprieHTaIus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEJIOMIJICHHUE, TTOJIIpU3aIs,
uHTepPEepeHns U TUPpaKITus.

[llkana >7EeKTpOMAarHUTHBIX BOJIH. IIpUMeHEHHE PIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNEBUAEHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbl.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
YJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEIUIIUHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacIPOCTPAHEHUE TTOTIEPEYHBIX U TIPOAOJIBHBIX BOJH.

Konebmomeecs Teno Kak ICTOYHHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HabGnronenne oTpakeHus ¥ MPETOMIICHUS MEXaHUIECKUX BOJTH.

Hab6monenue unarepdepenuinu u qudpakiin MEXaHUIECKUX BOJTH.

AKYCTUYECKHI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPETOMIIEHUE,
noJisipu3auus, nudpakuus, nHTepdepeHus.

OGHapyxeHne nH(PpakpacHOTo U yJIbTPaproIETOBOr0O U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npAKMUKYM.



N3yuyeHne napaMmeTpoB 3ByKOBOI BOJIHBI.

N3y4yeHue pacripocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

IIpssMonuHEHHOE paclpOoCTpaHEHHUE CBETa B OJHOPONHOU cpene. Jlyd csera.
TodeuHbIl UICTOYHHK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpaxeHHs cBeTa. llocTpoeHne m3oOpakeHUi B
wiockoM 3epkaiie. Cepuueckue 3epkala.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIIEHUSI CBeTAa. AOCOIOTHBIN MOKa3aTelb
npesnomMiieHnsi. OTHOCUTENbHBIN MoKa3arenb npenoMiieHus. [IocTOSHCTBO 4acTOTHI
CBETa U COOTHOLIEHUE JJIMH BOJIH MIPHU NEPEXOJI€ MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHMIly pa3zielia IBYX ONTHYECKHUX CPE.

Xon nmyuerr B mpusme. Jucmepcusi cBera. ClOXHBIA cocTaB O€Joro cpeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yroy MOTHOrO BHYTPEHHETO
OTpaXKEHUS.

Cobwuparomue 1 paccenBaromiye JUH3bl. ToHKas nH3a. POKYCHOE PACCTOSHUE
U ONTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCUMOCTh (DOKYCHOI'O PACCTOSHUS TOHKOU
cepuyeckoid JMH3BI OT €€ TeOMETPUM M OTHOCUTEIBHOIO IOKa3aTess
IIPEIIOMIICHHS.

dopmyia TOHKOW JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30U.

Xox Jy4ya, ONPOUIEAIIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. llocTpoeHune W300paKeHH TOYKHM U OTpe3Ka MpsSAMON B
COOMPAIOLINX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMaX.

OnTtuueckue npudopsl. Paspemaromnias cnocoOHocTh. ['11a3 kak onTuyeckas
cucreMa.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBas ontuka. UVHTepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBust HaOmOACHUS MaKCUMYMOB W MHHUMYMOB B HHTEPhEPEHIIMOHHOU
KapTUHE OT JBYX KOIE€pEHTHBIX MCTOYHHMKOB. IIpuMepbl KilacCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemiérka. YciloBHEe HaOMIOACHUS
IVIABHBIX ~ MAKCHMYMOB NpPH NaJACHUM MOHOXPOMATMYECKOrO CBE€Ta  HA
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspusauus ceera.

TexHn4ecKkne yCTpPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmnapar, MHUKPOCKOI, MPOSKIIMOHHBIN amnmapar, MPOCBETJICHUE
OINTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.



HccnenoBanue npeomMiaeHus CBETa.

HaOsroneHue noinHoro BHyTpeHHEro oTpakeHusi. Mojienb cBeToBOa.

HccnenoBanne xoaa CBETOBBIX MyYKOB YEPE3 IIOCKOIAPAIIENbHYIO INIACTUHY
U [IPU3MY.

UccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopenu MUKpOCKoOMNa, TEJIECKOIA.

Hab6monenune nntepdepennuu cpera.

HaOmronenne nBeTOB TOHKUX IUIEHOK.

Hab6monenne nudpakium creta.

N3ydyenue nuppakinOHHONW PEMIETKH.

HabGnronenmne nudpakiimoHHOTO CIIEKTpaA.

HabGnronenune nucnepcuu ceera.

Habmronenue nonsipusanuu cBeTa.

[IpumeHeHune noyIIpOUIOB JUIsl U3YUYEHHSI MEXaHUYECKHUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3mepenue nmokasarens NpeJoMIICHHUS CTEKIIA.

UccnenoBanue 3aBucMMOCTH (DOKYCHOTO pacCTOSHHUS OT BellecTBa (Ha
MPUMEPE KUJKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSHMS pacCEerBAIOIINX JIMH3.

[Tomyuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Tonydyenne n3o00paxxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6mronenne nudpakimu, nuHTepPEpeHIINN U TMOISIPU3AINN CBETA.

N3yuyeHne nomsipuzanuu CBeTa, OTPAXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue naTepdepeHINy Ja3epHOro U3Iy4eHHUs Ha IBYX IIETAX.

HabGmonenue nucnepcum.

HaGmonenue u uccnenoBanue 1udpakiimoOHHOTO CIEKTPA.

N3mepenune nimHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa M3JIy4eHHUS CBETOAMOJA MPU MOMOIIM AUPPAKIIMOHHON
PELIETKU.

Pa3nen 6. OCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHMIBI MPUMEHUMOCTH KIACCUYECKOM MexaHuKH. [locTymarsl cnenuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  JlopeHiia.
YcnoBue nprunHHOCTH. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAILEHUE JJINHBI.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YACTUIIBI.

CBsi3b MacChl C SHEPruerd U UMITYJIbCOM PEISTUBUCTCKOW YACTULIBl. DHEPrus
ITOKOSI.



TexHuyeckue YCTpOWCTBA M TEXHOJIOTMYECKHE MPOIECChl: CITyTHUKOBbBIE
MPUEMHHKH, YCKOPUTEIH 3aPSAKEHHBIX YACTHII.

YuyeHnueCcKuil SKCIEPUMEHT, TaO0opaTOpHbIEC PAOOTHI, TPAKTUKYM.

OnpeneneHue UMMyJIbCa ¢ DHEPTUM  PEIIATUBUCTCKUX  4actull (10
dotorpadusamM TpeKoB 3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60aH0601 Oyaiusm.

PaBHOBecHOe TerioBOe U3NydeHHE (M3JIydeHUE aOCONIOTHO UYEPHOrO TeJa).
3akoH cMmenienus: Buna. ['unoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

doroaddexr. Ombitel A. I'. CroneroBa. 3akonbl (oTodddexra. YpaBHEeHUE
Oiiamreiina s porodddexra. «KpacHas rpanuna» dororddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JIaBJIEHUE CBETA HA A0COJIIOTHO MOTJIOMIAOIIYIO
1 abCoMOTHO oTpaXkaroulyto nmoepxHoctsb). OnbiTel [1. H. Jlebenena.

BonnoBsie cBoricTBa yactuil. BonHbl ne bpowns. JlnuHa BoimHbl Ae bpoins u
pa3mepbl 00aCTH JIOKAIU3AIMK ABIKYILEHCS yacTulibl. KopycKyIsspHO-BOJTHOBOM
nyanmusM. Judpakius 31eKTpoHOB Ha KpUCTAJLIax.

Cneunduka uzmepeHuit B mMukpomupe. COOTHOIICHUS HEOMPEAeIEHHOCTEN
['eitzenOepra.

TexHnueckue YCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: CIEKTPOMETP,
¢dotornemeHT, (HOTOJATUMK, TYHHEIbHBIM MHMKPOCKOI, COJHEYHas OaTapes,
CBETOJINO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO GoTodPdexTa.

HccnenoBanue  3aBUCUMOCTH ~ CONPOTHUBJIEHUS  MOJIYIPOBOJHUKOB  OT
OCBELEHHOCTHU.

Ceeroguo.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, PAKMUKYM.

Uccnenosanue poropesucropa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Goroaddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€pE3 CBETOAMO/T OT HAIPSHKEHUS.

Tema 2. @u3zuka amoma.

OnpITBl IO HMCCEIOBAaHUIO CTpPOeHHs aroma. [lmaHerapHas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norsouieHre GOTOHOB MPHU MEPEXOJE aTOMA C
OJIHOT'O YPOBHS SHEPTUU Ha JIPYTOil.

Bupsl ciektpoB. CriekTp ypOBHEM 3HEPrUU aTOMa BOJIOPO/IaA.



CnoHTaHHOE U BBIHYKJEHHOE U3IIydeHue cBeTa. Jlazep.

TexHuyeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHayn3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopna.

Hab6monenne MMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JIEUCTBUE CUETYMKA MOHU3UPYIOIIMX YACTHILI.

Ornpenenenune MJIMHBI BOJHBI JTA3€PHOTO U3IIYYEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKkmuxKym.

Hab6monenre nuHeyaToro cnekTpa.

HccnenoBanne cnekrpa pa3peKEHHOrO0 aTOMAapHOTO BOJOPOAA U U3MEPEHHE
noctosiHHoON PunGepra.

Tema 3. Qusuka amomno20 A0pa u I1emMeHmMapHbIX YACMUY,.

Hyxnonnas momens siapa I'eiizenOepra—lBanenko. 3apsnm sapa. MaccoBoe
qucio aapa. M3oronsl.

PannoaktuBHOCTE. Aunbda-pacnan. OIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amMa-u3nydeHue.

3aKOH paJMOAaKTUBHOIO pacnaia. PaauoakTHBHBIE H30TONBI B IPHUPOAE.
CBolicTBa MOHU3UPYIOUIET0 M3Iy4YeHUs. BiusHHE paguoaKTUBHOCTH Ha >KHUBBIC
opranu3mbl. EctectBennbiit hoH u3nydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. A nepHbie cunbl. [ledekT macchl sapa.

SAnepusie peaknuu. Jlenenue u cuntes sanaep. SAnepusie peakropsl. [Ipobiemsr
YIIPABJIIEMOIO0 TEPMOSIIEPHOIO CHHTE3a. OJKOJOTMYECKHE AacCHEKThl PA3BUTHS
SIEPHOU YHEPIETUKMU.

MeTonbl perucTpaluy U UCCIAEA0OBAHMS JIEMEHTAPHBIX YACTHII.

QOyHIaMEHTAIbHbBIE B3aUMOJCHCTBHS. bapuoHBL, ME30HbBI UM  JENTOHBL
[Ipencrasienne o CtanaapTHON Mojaenu. KBapk-Tiat0OHHas MOZEINb aJpOHOB.

®uzuka 3a npeaenamu CraHaapTHoOl monenu. TémHas Marepuss U TEMHas
SHEPTHUSL.

EnuncTBO pusnyeckoil KapTUHBI MUPA.

TexHH4ecKne yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLECCHL: TO3UMETP, Kamepa
Buiibcona, iiepHbIi peakTop, TEPMOSAEPHBIA peakTop, aTOMHasi 60M0a, MarHUTHO-
pe30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomuol, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue pagnoakTUBHOTO (pOHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yyenue norsoiieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3zges 8. JiieMeHTHI ACTPOHOMUM M ACTP O(PU3UKH.



DTanbl pa3BUTHUs acTpoHOMUU. [IpuKiagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMHH. [IpuMeHUMOCTh 3aKOHOB (U3UKU JUISI OOBSCHEHHS ITPUPOIBI
KOCMHYECKHUX 00OBEKTOB.

Meroasl acTpOHOMHUYECKMX uccienoBaHuil. (COBpEMEHHBIE OINTHUYECKHUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHS.

Bun 3Bé3mnoro HeOa. Co3Be3qus, SpKHUE 3BE3bI, IUIAHETHI, WX BHJINMOC
JIBUKECHUE.

ComnHeuHas cuctema.

Comnnue. ConmneuHasi akTUBHOCTh. MIcTouHuk sHeprun CosHIa U 3BE3I.

3BE3M1bI, UX OCHOBHBIE XaPAKTEPUCTUKH. J[MarpaMma «CIEKTpaJbHBIN KJIacc —
CBETUMOCTB». 3BE3bI TJIABHOM IMOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsI 3BE3J TJIABHOM IOCIEIOBATENbHOCTH. BHyTpeHHEe CTpoeHue
3B€3/1. COBpPEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU W 3Bojronuu ColHia U
3BE3/1. DTarbl )KU3HU 3BE3I.

Mueunsiii IIyte — Hama TI'anaktuka. [lomokenue u aBwkenue ConHIa B
[NamakTuke. Tunbl ranaktuk. PaguorasakTuku u kBa3apbl. YEpHBIE JBIPHI B sapax
rajaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ima. Pa3beranue rajakTHuk.
Teopust bonbmioro B3peiBa. PenmkroBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTpOHOMUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3mHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUMN JJI ONpeeseHUs MOJ0KEHUs HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3usi (CeBEpHOro MOJylIapus U SIPKUE
3BE3JIbI.

HaGmonenuss B Ttenmeckon JlyHbI, MjaHeT, TYMaHHOCTEH U 3BE3THBIX
CKOIJICHU .

DU3NYEeCKNH NPAKTHUKYM.

CriocoOb1 u3mMepennsi PU3NIECKUX BETUYUH C HCTOIh30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OneHka rpaHyI] NOTPELTHOCTEMN.

[IpoBeneHre  KOCBEHHBIX  M3MEPEHHH,  MCCICIOBAHWUWA  3aBUCUMOCTEU
(Gu3MYECKUX BEJIMYMH, MPOBEPKA NPEMIOKEHHBIX THNOTe3 (BbIOOP M3 padorT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feax  «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM)).

00001 aromiee MOBTOPEHHUE.



OO6o0mIeHne U cUcTeMaTU3alMsl COJIEpXKaHMs pa3liesioB Kypca «MexaHuKay,
«MonekynsapHas pu3MKa U TEPMOJIUHAMUKAY, «DNEKTpoAuHaMuKay, «Konebanus u
BOJIHBI», «OCHOBBI CIELIMAIbHON TEOPUU OTHOCUTEIILHOCTHY, «KBaHTOBas QPU3HKa»,
«DJIeMEHTBI aCTPOHOMUU U aCTPOPUIUKI».

Pons ¢Qusuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLMAIbHOM U 3THYECKOHN cepax AesITETbHOCTU YelI0BeKa, pojb U MECTO (PU3UKU U
aCTPOHOMHUM B COBPEMEHHOW HAy4YHOM KapTUHE MHUpPa, 3HAYEHHUE OIMCATEIIbHOW,
CUCTEMaTU3UPYIOIIeH, O0BICHUTEIBHOU U MPOrHOCTUYECKON (QyHKIMI (hr3rmuecKon
TEOpHUH, Poiib (PU3UUIECcKOil Teopuu B (HOPMHUPOBAHUY TIPEACTABICHUIN O PU3NUIECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O PUPOJE.

MexnpeamMeTHble CBA3M.

N3ydenue kypca pusuku yrayoaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs
C Yy4€TOM COJEpKATENbHBIX MEX MPEAMETHBIX CBS3€d C KypcaMH MaTE€MAaTHKW,
OuoJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnnle noHamus, C6A3AHHLIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAy4YHbIM (akT, rumore3a, (u3nyecKas BEIMYMHA, 3aKOH,
TeopHs, HaOIIOAEHHUE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, LI pOBas J1adopaTopusl.

Mamemamuka: peUIEeHUE CHUCTEMBI YypaBHEHHUU. TpUTrOHOMETPUYECKHUE
(GYHKUMU: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpBI M WX NPOEKUMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBonubie 3reMeHTapHBIX GyHKIMA. [lpu3Haku MOAOOMS TPEYroJbHUKOB,
oTpe/ielIeHNe IO TUIOCKUX PUryp u oobéma Tel.

Buonozua: »>nextpuueckue SBICHHS B KUBOW MpuUpoje, KojeOaTeabHbIE
JNBW)KEHUS B JKUBOM IPUPOJE, DSKOJIOTMYECKHE PHUCKA MpU IMPOU3BOJCTBE
ANEKTPOIHEPIUM,  BJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpY)Karollell  cpenbl,
yJIbTPa3ByKOBasi JIUAarHOCTUKa B MEIMIIMHE, ONTHYECKUE SBJICHUS B >KUBOU
MIPUPOJE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUS KPUCTAILTUYECKON pEIETKU, CIIEKTPaIbHbIN aHAU3.

I'eocpagpua: wmarnuTHblE TIONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKOOM, reHepaTop MEPEMEHHOro TOKA, WHAYKIIMOHHAs IIeYb,
JVMHUM 3JIEKTpONepenay, 3JEKTPOJABHUraTeib, paaap, paiHONpUEMHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-neub, ynbpTpa3BykoBas AUArHOCTUKA B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJMHEYHas Oarapesi, CIyTHUKOBbBIE
NPUEMHUKH, sJIEpHAsI SHEPreTUKA U SKOJIOIMYECKUE aCIEKThI €€ pa3BUTHS.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA [TPOT'PAMMBI 110 ®U3UKE
HA YVYPOBHE CPEIHEI'O OBIIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBI

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHMS ydeOHOro mnpeamera «®Duszukay
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTHh 00YYaIOIMUXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKJICHHH,  COOTBETCTBYIOIINX
TPAJIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIUPEHUE >KU3HEHHOTO
OIbITAa U ONBITA JIEATEIBHOCTU B IIPOLECCE peaM3aliy OCHOBHBIX HAIpaBJICHUHN
BOCIIMTATEIIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

IPAXKAAHCKOI 0 BOCIIUTAHUSA

e Cc(HOpMHUPOBAHHOCTH TPAXKIAHCKOW MO3ZUIIMK OOYYArOMIErocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO 00IIECTBa;

e TMPHUHATHE  TPATUIHUOHHBIX  OOIICUENIOBEYECKUX  T'YMAHUCTUYECKUX  H
JNEMOKPaTUYECKUX ICHHOCTEW;

e TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIbHOCTh B HMHTEPECAX TPaKTAHCKOTO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OpraHU3aIliy;

e YMEHHE B3aMMOJECHUCTBOBATh C COLUUAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUM C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AECATEIBHOCTH.
NMATPUOTHYECKOr 0 BOCIIMTAHUSA:

e c(OPMHPOBAHHOCTH POCCUMCKON IPAKIAHCKON UASHTUYHOCTH, TATPUOTH3MA;

e IICHHOCTHOE OTHOLIEHUME K TOCYJIApPCTBEHHBIM CHUMBOJAM, JOCTHKECHUSAM
POCCHUUCKUX YYEHBIX B 007aCTH (DM3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;

e CIIOCOOHOCTH OIICHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHbBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCJIE B
JESITEIIbHOCTUA Y4EHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro.
3CTETHYECKOr0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gu3nIecKoil Hayke.

TPYAOBOI'0 BOCIIUTAHUS:

e HHTEpEC K pa3NUYHBIM chepam NMpoPecCHOHAIBHON EATeILHOCTH, B TOM YUCIIE
CBS3aHHBIM C (DPM3UKOM M TEXHUKOH, YMEHHUE COBEPILATh OCO3HAHHBIA BBHIOOP
Oynyiieit mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIAHbL;



e TOTOBHOCTH M CIIOCOOHOCTH K O6pa30BaHI/II-O 151 CaMOO6pa30BaHI/II-O B 00jacTu

(bU3UKY HA TPOTSHKEHUN BCEU KU3HH.
IKOJOrMY€CKOr0 BOCTIUTAHUSA:

. C(i)OpMI/IpOBaHHOCTB AKOJIOTHUECKOM KYJIbTYPbI, OCO3HAHHC T7100aJIbHOTO

XapakTepa HKOJIOTHYECKUX MpodIIeM;

e IUIAHUPOBAHWE U OCYIIECTBJICHHUE JECUCTBUU B OKPYXKAKOIIEH Cpelle Ha OCHOBE

3HAHUS LEeJIed YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA,

e paCHIMpCHUC OIIbITa ACATCIbHOCTHU AKOJIOTUYECKOM HaIpaBJICHHOCTHU Ha OCHOBC

UMEIOITUXCS 3HAHUH 110 (PU3HUKE.
HEeHHOCTH HAYYHOT 0 MO3HAHUSI:

e Cc(HOPMHUPOBAHHOCTH MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

e OCO3HaHHC ILICHHOCTH HaquOﬁ ACATCIIBHOCTU, TOTOBHOCTH B IIPOLICCCE

U3ydeHUs (U3MKH  OCYIIECTBISATH TMPOEKTHYI0 U HCCIEAO0BATEIbCKYIO
JESITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBePCAJIbHbIE y4eOHbIe eiicTBUA

ba3oBrble 1oruyeckue 1eHCcTBUA:
CaMOCTOATENFHO (POPMYITUPOBATH U aKTYaIM3UPOBATh IPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONpenessiTh IENW JIeATENbHOCTH, 3a/JaBaTh TNapaMeTpbl W KPUTEPHUH HX
TOCTHKCHHSI;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SBIICHUSX;
pa3palaThiBaTh IUJIaH pEHICHUS MpoOJeMbl C Y4ETOM aHalu3a HMEIOUIUXCS
MaTepUANBbHBIX U HEMATePUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIICHUBATh PUCKHU TOCTIEICTBUH JAEATEIbHOCTH;
KOOPIWHUPOBATh U BBITIONHATH Pa0OTy B YCIOBUSAX PEajbHOrO, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciieqoBarebcKue AeiicTBUA:
BIaJeTh HAy4YHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHATHUSMU U METOJaMHU
buznuecKon HayKu;
BJIaJIeTh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATENILCKOW M MPOEKTHOW NIEATEIbHOCTH B
o0nacTu (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pEIICHUs 3a1a4d (PU3MUECKOTO COJACpKaHHS, MPUMEHEHHUIO pa3IMYHbIX
METOJIOB MTO3HAHUS;



BIAJETh BUJAAMM JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETAaluy, MpeoOpa3oBaHUI0O M NPUMEHEHUIO B PA3IUUYHBIX Y4e€OHBIX
CUTYyalHsIX, B TOM YHCJIE IPU CO3[JaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3HKHU;
BBISBJISITh IPUYMHHO-CIEICTBEHHBIE CBS3M M aKTyaJIU3UpoBaTh  3ajauvy,
BBIIBUTATh TUIIOTE3y €€ pPEIICHHs, HAXOJIUTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH NOJYYEHHBIE B XOJE€ PELICHUS 3aJaud pe3yJbTaTbl, KpUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCJIOBHSIX;
CTaBuUTh ® (opMynupoBaTh COOCTBEHHBIE 3a7a4l B  00pa3oBaTEIbLHOMN
JESITENbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3BHKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TMEPeHOCUTh 3HAaHUS 1O (QU3MKE B MPAKTHUECKYI0  00JIACTh
KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIAraTh OPUTMHAIIbHBIE IOJIXO/IbI U PELLICHUS;
CTaBHUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIONINE AIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undopmanuei:

BJIaJI€Th HABBIKAMU MOJy4yeHUS HUHGOpMauu (PU3NYECKOrO0 COIEp)KaHUs U3
HMCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IOMCK, aHAJIH3,
CUCTEMAaTH3aLMI0 U HUHTEPIpETAN0 MHQOPMALUU Pa3IMYHBIX BUJIOB U (opM
pEJICTAaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCMOJIb30BaTh CPEICTBA MH(OOPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUN
B pPEUICHUM KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3aIl[MOHHBIX 3a/1ay C
cobOmoeHneM TpeOOBaHMI SPrOHOMHMKH, TEXHUKH OC30IaCHOCTH, THTHCHBI,
pecypcocOepexeHrsi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMaLMOHHOU
0e30I1acHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO CONEPIKAHUS B PA3NUYHBIX (popmarax ¢ yuéTom
Ha3Ha4YeHUs UH()OpMALIMU U LEJIEBOM ayIUTOPUH, BBIOUPas ONTUMAIBHYIO GOopMYy
MIPEICTABIICHUS U BU3yaJIU3al1H.

KomMmyHnkaTuBHBIE YHMBEpPCAJIbHbIE yUeOHbIe AelicTBHUS:

OCYIIECTBIIATH OOIIEHUE Ha YpOKaxX (PU3UKHU U BO BHE-YPOUHOM 1€SATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYallui U CMATYaTh KOH(JIUKTHI,
pa3BEPHYTO M JIOTMYHO M3JIararb CBOK TOYKY 3pEHUS C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMaTh M MCHOJIb30BaTh IPEMMYIIECTBA KOMAaHJIHOM M WHAMBUAYAIbHOU
paboTHI;

BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BOBMOMXKHOCTEN Ka)I0I0 YWIEHA KOJIJIEKTUBA;



OpPUHUMATh  LI€IM  COBMECTHOM  JEATENBHOCTH,  OPraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBHUS IO €€ JNOCTHKEHHIO: COCTABIIATH IUIaH JIEWCTBUIA,
pacnpenensaTh poiad C¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXZaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBATh KAa4E€CTBO CBOErO BKJAJla M KaXJOr0 y4aCTHMKAa KOMaH[bl B OOLIWI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE IIPOEKTBI, OLEHWUBATh MJEH C TO3ULUU HOBU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh NO3UTUBHOE CTPATETMYECKOE MOBEIECHHUE B PA3IMYHBIX CUTYaLUX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepcalbHbIe YUeOHbIE 1eiicTBUS

Camoopranuzanmus:

e CaMOCTOATENIBHO OCYIIECTBJISATh IO3HABATEJBHYIO JIEATENBHOCTh B 00JacTH
(GU3MKM U aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3a/1a4U;

e CaMOCTOATEJIbHO COCTABIIATH IUIAH PEUICHUSI PACUETHBIX M KAYECTBEHHBIX 3a/a4,
IJJaH BBIMOJIHEHUS MPAKTUYECKOHM pabOoThl ¢ YYETOM HMMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAIOYTEHHUIH;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACHIMPATH PAMKH y4EOHOIO MpeaMETa Ha OCHOBE JINYHBIX MPEATIOYTCHHUI;

e J€NaTh OCO3HAHHBIA BBIOOpP, AapPryMEeHTHpPOBaTh €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 3a PELICHUE;

e OILIGHUBATh IPUOOPETEHHBIH OIBIT;

e CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO PYAUIIMUA B 00J1acTU (DU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOLMOHAILHBIN HHTEJVIEKT:

e J1aBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

e BJAJICTh HAaBbIKAMH IO3HABATEIBLHONW PEQIIEKCHN KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHNU;

e UCHOJb30BaThb NPUEMBI pe(IeKCUM [JIsl OLEHKH CUTyallud, BbIOOpa BEPHOIO
pelleHus;

e YMEThb OLEHHUBAThb PUCKM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHUXEHUIO;

e IMpPUHUMATh MOTHBBI W AapryMEHThl JPYruX TMpU AaHAIU3€ pEe3yJIbTATOB
NEATENbHOCTH;

e MPUHUMATH ce0sl, MIOHUMAasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

e IMPUHUMATh MOTHBBI W AapryMEHTbl JPYrUX TMpU AaHaIU3€ pe3yJbTAaTOB
NEeSATENbHOCTH;



pU3HABaTh CBOE MIPABO U MPABO JIPYTUX HA OIIMOKH.

B mporecce noCTHKEHMSI JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHS MPOTPaMMBI IO
buzuke 71 YpOBHSA CpeIHEro o00mero oOpa3oBaHUs y OOydarolmuxcs
COBEPIIECHCTBYETCS HYMOIMOHATILHBIH UHTEJIEKT, IpeINoararnun
c(hOopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMAaTh CBOE HIMOLIMOHAIBHOE
COCTOSIHME, BHUJAETb HANpaBJECHUS pa3BUTUS COOCTBEHHOM 5SMOLMOHAIBLHOU
cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAaHMS, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh AaJalTUPOBATHC K
SMOLIMOHAILHBIM H3MEHEHUAM M MPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIOYAKOUICH CTpEMJIEHUE K JOCTH)KCHHMIO LEIA U
yCrexy, ONTUMU3M, WHULIHUATUBHOCTh, YMEHHUE JEMCTBOBATh, UCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMMATUH, BKJIIOYAIOMIEH CIHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE
IPYTMX, YYUTBIBaTh €ro MpPH OCYILIECTBIECHWU OOILEHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOMIMX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS C
IPYTUMU JIOAbMU, 3a00TUTHCS, TPOSBISITh MHTEPEC U Pa3peliaTb KOHQPIUKTHI.

I[MTPEAMETHBIE PE3VYJIBTATBI

K konity oOyuenus B 10 Knacce npeqMeTHbIE pe3yIbTaThl HA YIIYyOJIEHHOM YPOBHE

JOJKHBI OTpaXxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

MMOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTUYECKOHN, IKOJIOTUUECKOH,
COLIMATILHOM M JTHYECKOW cdepax AesTeIbHOCTH 4YEIOBEKa, POJb M MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KapTHMHE MHpa, 3HAYEHHE OMHCATEIHLHOM,
CHUCTEMATH3UPYIONIEeH, OOBSICHUTEILHOM W  IMPOTHOCTUYECKOW  (YyHKIUI
bu3nuecKol TEOPUU — MEXAHUKH, MOJICKYJSIPHOU (DU3MKU U TEPMOAMHAMUKH,
poib (pU3MYECKON Teopuu B (OPMHPOBAHHMH NPEIACTABICHUN O (HU3MICCKOM
KapTUHE MUDA;

paznuyaTh YCJIOBUS MPUMEHUMOCTH MOJenel (U3uYecKux Tesl U MPOIECCOB
(sBJIEHMIT): MHepUUaldbHas CcucTeMa oOTcuéra, aOCOMIOTHO TBEPAOE TeENO,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE [BWKEHHE, CBOOOJHOE TMaJIeHHE,
abcomoTHO ympyras gedopmainusi, aOCONIOTHO yOpyroe u aOCOIIOTHO
HEYIPYroe CTOJIKHOBEHHMS, MOJENIM Tra3a, JKUJIKOCTH U  TBEPIOrO
(KpUCTA/UIMUECKOT0) Tena, HWACANIbHBIM Ta3, TOUCUHBIA 3apsj, OJHOPOIHOE
AJIEKTPUYECKOE TOJIE;



pa3nuyaTh yCioBUA (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB,
IOHMMATh BCEOOIIMI XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHHUYE€HHOCTb
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAHUYECKUE MPOLIECCHl U SIBICHUS, UCIOIb3Ys
OCHOBHBIE TIOJIO)KEHHSI U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOIO
IBWOKEHUs,  (OpMYJIbI  KMHEMAaTHKHM  PaBHOYCKOPEHHOTO  JIBHIKEHUS,
npeoOpa3oBanus ['anmunes UIs1 CKOpPOCTH M MepeMellleHus, 3akoHbl HbroToHa,
NPUHLUAI OTHOCUTENBHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO TIATOTEHUS, 3aKOHBI
COXpaHEHUS UMIYIbCa W MEXaHWYECKOW DHEPIruu, CBS3b PAaOOTHI CUJIBI C
U3MEHEHHEM MEXaHUYEeCKOW >HEepruu, YCIOBHUS PAaBHOBECUS TBEPAOrO Tela),
IIPU 3TOM HCIIOJIB30BaTh MATEMAaTUYECKOE BBIPAKEHHE 3AaKOHOB, YKa3bIBaTh
YCIIOBHSI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: mpeoOpa3oBanuit [ ammmes,
BTOPOTO M TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUJIOBBIE MPOLECCHl M SIBJICHUS, HUCIOJb3Ys
ocHoBHble TonokeHus MKT wu  3akoHBI MONEKyNsIpHOH (GUBUKH |
TEPMOJMHAMUKH (CBSA3b JABJICHHS UACATBLHOIO r'a3a CO CPEeJHEH KMHETUYECKOU
JHEpPruey TEIUIOBOI'O JBMIKEHHMS M KOHIICHTPALIMEH €ro MOJIEKYJ, CBs3b
TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETHYECKOM OHHEPIUEHd TEIUIOBOTO
JIBHKCHUS €r0 YacTHUll, CBA3b JABJICHUA WMACAIBHOIO Ta3a ¢ KOHIEHTpanueu
MOJIEKYJT U €Tr0 TeMIlepaTypoil, ypaBHeHue MenaeneeBa—Knaneipona, mepBbiid
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHEHHUs SHEPIMHM B TEIUIOBBIX IPOLECCAX),
IPU OTOM MCIIOJIb30BATH MAaTEMAaTH4YECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
yCIJIOBHSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knaneipona;

aHAJIM3UPOBATh U OOBSICHATH JJEKTPUUYECKUE SIBJICHMS, WCIOJIb3YyS OCHOBHBIC
HOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHUS AJIEKTPUYECKOIO
3apsana, 3aKkoH KyJsioHa, TOTEHIMAIbHOCTD JJIEKTPOCTATUYECKOTO OIS, IPUHLUIIT
CYHNEPIIO3ULINA  DJJEKTPUYECKUX II0JE€H, MNPH OTOM YKa3blBasg YCIOBHSA
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke NMPaKTUYECKH BaKHbIE COOTHOIICHMS:
3aKkoHbl OMa JIJIsl y4acTKa LENH U I 3aMKHYTOM 3JIEKTPUYECKOW LIETIH, 3aKOH
Jxoynsa—Jlenna, npasuia Kupxroda, 3axonsl dapanes 1uis 31€KTpoin3a);
ONKCHIBATh (PU3NYECKHUE TPOLECChl M  SIBICHMS, MCIOIb3YS BEJIMYUHBIL:
IIEPEMEILEHNAE, CKOPOCTh, YCKOPEHHE, UMIIYJIbC T€la W CUCTEMBI TEI, CHJIA,
MOMEHT CWJIbI, JABJICHHE, NOTCHIHMAIbHAs SHEPIUs, KMHETHYECKAas HHEPrus,
MEXaHH4YecKasi SJHeprusi, padoTa CUJIbl, HEHTPOCTPEMHUTEILHOE YCKOPEHUE, CHUIIa
TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHUs, MOIIHOCTb, YHEPIUsl B3aUMOIECUCTBUSA
Tena ¢ 3emu€éid BONMM3M €€ TOBEPXHOCTH, JHEPrus ympyrou nedopmarum
OPYXHUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMmIleparypa Tena, padoTra B
TEPMOJMHAMUKE, BHYTPEHHSSI SHEPTUS UI€aTbHOI0 OHOATOMHOI'O Ta3a, pabora



UJCaIbHOrO Tra3a, OTHOCUTENbHas BJIAXHOCTH Bo3ayxa, KIIJ[ wumeanbHOro
TEIUIOBOTO JIBUTATENSI; 3JIEKTPUUECKOE I0JIe, HANPSHKEHHOCTD 3JEKTPUUYECKOrO
MoJisi, HAmpsHKEHHOCTh TOJSI TOYEYHOTO 3apsiia WM 3apsHKEHHOTO Iapa B
BaKyyM€ U B JAMDJIEKTPHUKE, MOTEHIMAJ 3JIEKTPOCTATUYECKOTO IMOJsl, Pa3HOCTb
MOTEHIIUAJIOB, DJIEKTPOJABMKYIAsl CHJA, CHJAa TOKA, HAMpPsDKEHHE, MOIIHOCTH
TOKa, OJEKTpUuYecKas EMKOCTh IUIOCKOTO KOHAEHCAaTOpa, COMPOTUBIICHHUE
ydyacTKa IIeMud C TIOCIEJOBATeIbHBIM M TapajuleJbHBIM  COCIMHEHHUEM
PE3UCTOPOB, SHEPTHS IIIEKTPHUUECKOTO TOJIsI KOHJIEHCATOPa;

OOBSCHATh OCOOCHHOCTH TPOTEKAHUS (PU3NYECKUX SBJIICHUN: MEXaHHMYECKOE
JIBW)KCHHE, TEIJIOBOE IBMKCHUE YaCTHIl BEIIECTBA, TEIUIOBOEC pPaBHOBECHE,
OpoyHOBCKOe nBIKeHHe, muddy3usi, ucHmapeHue, KUNEHWE W KOHICHCAIus,
TUIaBJICHUE M KPUCTAJUIU3AIIHS, HAPABICHHOCTh TEIUIONEepeaayuu, dIeKTpru3alus
T€J, SKBUMIOTEHIIMAIIbHOCTH MTOBEPXHOCTH 3aPsHKEHHOT0 MPOBOAHUKA;
MIPOBOAUTH HCCIIEJOBAHWE 3aBHCUMOCTH OJHOM (PU3MYECKOW BEITUYUHBI OT
JIPYroMl C HCIOJb30BAaHUEM TMPSMBIX H3MEPEHUH, MpPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpPOBATh PE3YNbTAThl MOJYYEHHON 3aBUCHUMOCTU (DU3HUYECKUX
BEJIMYWH B BUJE TPAPUKOB C yIETOM aOCOTIOTHBIX MOTPEUTHOCTEN W3MEpPEHUH,
JIeNaTh BHIBOBI MO pe3yJIbTaTaM MCCIEeI0BAHMUS;

MPOBOJINTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJMYUH, MPH 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJl U3MEpPEHUs, OLIEHWBATh a0COJIOTHBIE U OTHOCHUTEIbHbBIE
MOTPEIITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHI;

IPOBOJMTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOHMpaTh OSKCIEPUMEHTAILHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
NOJTy4deHHBIE Pe3yabTaThl M IeJaTh BHIBOJI O CTAaTyCe MPEII0KEHHONW TUTIOTE3HI,
cobmoaTe mpaBwia 0e30MacHOro TpyJda MpH IPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4yeOHOro 3KCIEepUMEHTa, MPAKTUKYMa U y4eOHO-UCCIIe10BaTEIbCKON U
MPOEKTHOW AESITENbHOCTH C HWCIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOHCTB H
1a00paTOpHOTO 0OOPYIOBAHHS;

pemath pacy€THbIC 3aJa4Ml C SBHO 33JaHHOW M HESIBHO 3aJaHHON (hU3HUYECKOU
MOJIEIbIO: Ha OCHOBAaHUU aHallM3a YCJIOBUSI 0OOCHOBBIBATH BBHIOOP (hHM3MUECKOM
MOJIENT, OTBEYAIOIIe TPEeOOBAHMAM 3aJlayu, MPUMEHSATH (DOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYNAaThl (PU3MYECKHX TEOpUH TPH HCIOIb30BAHUU
MaTeMaTHYeCKUX METOJIOB PEIICHHUs 3a]ad, MPOBOIUTH Pacu€Thl HA OCHOBAHHUH
UMEIOIIUXCS TAaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ y4ETOM OTyYEHHBIX Pe3yIbTaTOB;

peliaTh KauyeCTBEHHbIE 3a7aud, TPEeOyroIIue MPUMEHEHUS 3HAHWN M3 pa3HbIX
pa3zienoB Kypca (pU3MKH, a TaK)Ke WHTErpaliil 3HAHWHA U3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTpAaWBaTh  JIOTUYECKYID  LEMOYKY



paccy>KIeHU C OOPOi Ha N3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE
SBJICHUS;

MCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA Ui OOBSICHEHHS] OCHOBHBIX MPHUHITUIIOB
pabOTBl ~ M3MEpPUTENbHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOWCTB  H
TEXHOJIOTUYECKUX MPOIIECCOB;

IPUBOAMUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UPOBATh M OICHMBATh MOCIEACTBHUS OBITOBOW M MPOU3BOJACTBEHHOU
JESITEeTLHOCT YETIOBEKa, CBS3aHHOW C (PU3NYECKUMU TMPOIIECCAMM, C TO3UIUI
HKOJIOTUYECKOW  0e30macHOCTH,  MNPEACTaBICHUH O  PaLUOHAIBLHOM
MIPUPOIOTIOIH30BAHHIH, & TAK)XKE PA3yMHOM HCIOJIb30BaHUM JIOCTHKEHUN HAyKU
Y TEXHOJIOTHH [ JaJIbHEHIIIEro pa3BUTHS YEIOBEUYECKOro OOIIECTBa;
NPUMEHSATh pPa3IUYHbIE CIMOCOOBI paboThl C¢ uHpoOpMalueln (HU3NUECKOro
COZIEpP)KaHUs C MCIIOJIb30BAaHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH,
IpU 3TOM HCIOJb30BaTh COBPEMEHHbBIE HMH(POPMAIMOHHBIE TEXHOJOTHH IS
MOMCKa, TepepadOTK M TPEOBSIBICHUA Y4YeOHOM M HAyIHO-TIOMYJISIPHON
uHpOpMaIH, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN HHPOPMALIUH, TOJTy4EHHON
W3 Pa3IAYHBIX HMCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATh IOITYIaeMYIO
UHGOpPMAIMI0 U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCSA
3HaHWH, TaK ¥ Ha OCHOBE aHaJN3a HCTOYHUKA WH(OpMAIUH;

OPOSIBJISATh OpraHU3allMOHHBIE U TO3HABATENbHBIE YMEHHS CaMOCTOSITEILHOTO
nproOpPETeHNsT HOBBIX 3HAHUU B MPOLIECCE BBIMOIHEHUS MPOEKTHBIX U Y4eOHO-
UCCJIeI0BATENBCKUX padoT;

paboTaTb B TIpymnme ¢ UCHOJHEHHEM pa3jMuYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYNINbI, PAlMOHAIBHO paclpelessTh AEATENbHOCTh B
HECTaHJIAPTHBIX CHUTYyallUsiX, aJeKBaTHO OLEHUBaTh BKJIAJ KaXJOTO U3
YYaCTHUKOB IPYIIIBI B PEIICHNE pacCMaTpUBaeMON IPOOIEMBL;

OpOSIBIISITh MOTHBALIMIO K Oyaymed mnpodeccHoHaIbHOM NEeATENLHOCTH 10
CHEHMATBLHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIAL.

K xonmy o6yuenus B 11 knacce nipeAMETHbBIE PE3yIbTaThl HA YIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

IOHHUMATh POJib (PU3MKU B KOHOMHUUYECKOH, TEXHOJIOIMUYECKOH, COIMAIbHON U
ATUYECKON cdepax [eATEeIbHOCTH 4YElOBEeKa, poJib W MecTO (U3MKA B
COBPEMEHHOM HAy4YHOW KApTHHE MHUpPa, POJIb ACTPOHOMHMHU B IPAKTUYECKOU
NEATEIbHOCTH 4YEJNOBEKAa W JANbHEHIIEM HAay4YHO-TEXHHYECKOM Ppa3BUTHH,
3HAUYEHHUE  OMHUCATENIbHOW,  CHUCTEMATU3HUPYIOIIEH, OOBSCHUTETHLHOU |
POrHOCTUYECKON (YHKIUN (U3HUECKOW TEOPUU — DJICKTPOIUHAMUKH,
CHeUalbHOW TEOPUU OTHOCUTEIHbHOCTH, KBAHTOBOM (DPM3UKU, POJIb (PU3NUECKOM



Teopuu B (HOPMHUPOBAHUU TPEICTABICHUNA O PU3NYECKON KapTHHE MUPA, MECTO
dbusznuecko KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MPEACTABICHUN O IPUPO/IE;

pa3inuyarh YCIOBHS NMPUMEHHUMOCTH Mojened (DU3NYECKUX TeJl U IMPOIEeCcCOB
(SIBNEHMIT): OIHOPOJHOE HJIEKTPUUYECKOE M OJHOPOJAHOE MAarHUTHOE TOJs,
rapMOHUYECKUE  KoJeOaHWsi, MaTeMaTH4YeCKUd  MaATHHUK,  HJI€JTbHBIMI
NPYKUHHBIM MasTHUK, TApMOHUYECKHE BOJHBI, HJICATbHBIA KOJEOATeIbHBIN
KOHTYp, TOHKas JHMH3a, MOJEJed aToMa, aTOMHOIO sijpa U KBAaHTOBOW MOJIEIU
CBETA;

pasznuyaTh YCJIOBHUsA (IPaHUIILI, 00J1aCTH) MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB,
MMOHMMATh BCEOOIU XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBATb U OOBSCHATH DJIEKTPOMArHUTHBIE TIPOLECCHl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI SJIEKTPOJUHAMUKH U CIEIUATILHON
TEOPUU OTHOCUTEIBLHOCTH (3aKOH COXPAHEHHS JJIEKTPUYECKOIo 3apsija, CHiia
Awmrepa, cuna JIopeHna, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMHA, ITpaBuiio Jlenua,
cBs3b DJ[C caMOMHAYKIMM B 3JIEMEHTE SJEKTPUYECKOW LIEMU CO CKOPOCTHIO
U3MEHEHHUSI CHJIBl TOKA, MOCTYJAaThl CIEHUAIbHON TEOPUU OTHOCUTEIBbHOCTH
OiHIITEHA);

AHATM3UPOBATh U OOBICHATH KBAHTOBBIC MPOIIECCHl W SBICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAHTOBOM (u3uku (ypaBHeHuEe OiHIUTEWHAa a1 (poTodaddexra,
IEepBBIA W BTOpPOM  mocryjarel  bopa, mnpuHUMO ~ COOTHOLICHUS
HeomnpeaenéHHocTel  [elizenOepra, 3akOHBI COXpaHEHUS 3apsAIOBOTO U
MaCCOBOI'O0 YKCEJI M DHEPTUHM B SIACPHBIX PEAKIMUAX, 3aKOH PaJMOAKTHBHOTO
pacnajna);

ONMKCHIBATh (PU3MYECKUE TPOIECChl U  SIBJICHMS, MCIONIb3Yys BEJIIMYUHBIL:
HaMps>KEHHOCTD AJIEKTPUUYECKOT0 MOJIsl, TOTEHIIUAI AJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIHAIIOB, IEKTPOABUKYILAS CUJIA, UHIYKIIUS MAarHUTHOIO TOJIA,
MAarHuTHbBIA TOTOK, cuia AMIiepa, UHAYKTUBHOCTb, JJIEKTPOJABHXKYIIAs CHUJa
CAMOMHJIYKIIUM, OHHEPrusi MArHUTHOTO TOJsl TMPOBOJAHUKA C  TOKOM,
PEJIATUBUCTCKUNA HMMIYJLC, IOJHAs DSHEPrus, OJHEPrusi IOKOs CBOOOTHOI
YaCTHI[bl, JHEPTUsl U UMITYJIbC (DOTOHA, MACCOBOE YUCIO U 3apsij sAapa, IHEPrus
CBSI3H S1/1pa;

O00BSACHATh OCOOCHHOCTH MPOTEKaHUs (PU3MUECKUX SIBJICHUI: DJIEKTPOMarHuTHas
WHIYKIUSI, CAMOUHIYKIIUS, PE30HAHC, HWHTEephEpeHIUs BOJH, IuU(paxius,
JUCTIepCHsi, TIOJIHOE BHYTPEHHEE OTpaxeHue, (orosnexkrpuyeckuii 3¢hdexT
(poroapdexr), ampa- u Oera-pacmangbl sAep, TraMma-u3JIydeHue saep,
(bu3nyYecKre NPUHILIMIBI CIEKTPAIbHOIO aHaIu3a U paboThI Jla3epa;



ONpEIENATh HANPABICHUE UHAYKIWA MArHUTHOTO MOJSI MPOBOJAHUKA C TOKOM,
cuibl Amrniepa u cuibl JIopeHna;

CTPOUTh HM300pa)KEHHE, CO37aBAEMOE IJIOCKUM 3€pKaJioM, TOHKOW JMH30M, U
PacCUUTHIBATh €T0 XapAKTEPUCTUKHU;

MPUMEHSITH OCHOBOIIOJIArarolie aCTpPOHOMUYECKUE TOHSITHUS, TEOPUU U 3aKOHbI
JUTSL aHau3a U 00BICHEHUS (PU3UUECKUX TPOIECCOB, MTPOUCXOIAIINX B 3BE3IAX,
B 3BE3/IHBIX CHCTEMaX, B MEXTaJJAKTUUECKOU Cpefie; MBUKEHUS HEOECHBIX Tell,
ABOJIIOLIMM 3BE3]1 U BeeneHHoi;

IPOBOANTH  HCCIICIOBAaHUE  3aBUCUMOCTEH  (U3NYECKMX  BEJIMYHH  C
UCIIOJIb30BAaHUEM TIPSMBIX MU3MEPEHHM, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKCHpPOBaTh PE3YNIbTATH MOTYYCHHOW 3aBUCUMOCTH (PU3NUECKHX BEIUYUH B
BuJe TpapuKOB C Y4ETOM aOCONIOTHBIX MOTPENTHOCTEH W3MEPEHUM, JeNaTh
BBIBOJIbI 110 PE3YJIbTaTaM HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE U3MEPEHUs (HU3UUYECKUX BEIUYMH, IIPU 3TOM BBHIOUPATH
ONTUMAJIbHBIA METOJ] M3MEPEHHUs, OLIEHUBATh A0OCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHI 0 TMPOBEPKE MPEJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOHMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThI U JEJIaTh BBIBOJ O CTATyCE MPEAJIOAKEHHON TUIIOTE3bL;
OMUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;
coOJo1aTh MpaBuyia OE30MaCHOr0 TpyJda MpHU MPOBEAECHUU HUCCIIEIOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, IPAKTUKyMa M y4eOHO-MCCIIe0BaTEIbCKON U
MPOEKTHON JESITENbHOCTH C MCIOJb30BAHUEM HM3MEPUTEIbHBIX YCTPOMCTB M
1a00paToOpHOro 00OPYIOBAHMS;

pemaTh pacy€THBIC 3aJa4M C SBHO 3aJaHHON M HESBHO 3aJIaHHOW (DM3UYECKOU
MOJIENIbI0: HAa OCHOBAHMM aHalli3a YCIOBUS BbIOMpaTh (hU3MYECKUE MOJENH,
OTBEYAIOIIME TPeOOBaHMSM  3aladyd, MPUMEHITb (DOPMYINbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (U3UYECKUX TEOPUM TMPH HCIOIH30BAHUH
MaTeMaTHYECKUX METOJIOB PEIIECHUs 3a7ad, IPOBOAUTH PACUEThI HA OCHOBAHUU
MMEIOLIMXCSl JAaHHBIX, aHAJM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHBbIE 3ajjauu, TpeOyrolue MPUMEHEHHUS 3HAHUM W3 pa3HbIX
paszesioB Kypca (hU3UKH, a TaKKe MHTErpallMd 3HAHUM U3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O0  IMKJIA:  BBICTPauMBaTh  JIOTUYECKYID  LEMOYKY
paccykaeHuM ¢ Omopor Ha U3y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hHU3UYECKUE
SIBJICHUS;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB
paboThl  HU3MEPUTEIBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOHCTB W
TE€XHOJIOTMYECKHUX MPOLIECCOB;



IPUBOJUTH MPUMEPHI BKJIaIa POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO0 MHUpA, B pPa3BUTHE
TEXHUKU U TEXHOJOTH;

aHAIM3UPOBATh W OLIEHUBATh TOCJIEACTBUS OBITOBOW U TMPOU3BOJCTBEHHOMN
JESTENBHOCTH YEJIOBEKA, CBSI3aHHOW C (PM3WYECKMMHM TPOIECCaMU, C MO3UIIAN
AKOJIOTUYECKOU 0€30macHOCTH, MpeICTaBIICHUN 0  palHroHaJIHLHOM
IPUPOJIONIOJIB30BAHUY, & TAK)KE PA3YMHOM HCIOJIb30BAHUU JOCTHXKCHHUN HAyKU
Y TEXHOJIOTUM JJIs TaIbHEUIIIETO Pa3BUTHS YEJIOBEYECKOIro O0IIEeCTBa;
NPUMEHSTh Pa3IMYHbIe CIMOCOOBI PaboThl ¢ wuHpopMaIuen QGU3NIECKOro
COJICP)KaHMsI C MCTIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHH,
Py 3TOM HCIIOJIb30BaTh COBPEMEHHBIE HH(GOPMAIMOHHBIC TEXHOJOTUH JIJIS
MONCKA, TMEepPepadOTKU ¥ TPEIBbSBICHUS Yy4eOHOW | HAYYHO-TIOMYJISIPHOU
uH(dOpMaIINK, CTPYKTYPUPOBAHUS U UHTEPIPETAMU HH(DOpMAIIK, TOTYy4YEHHOM
W3 pa3IMYHBIX HWCTOYHHUKOB, KPHUTHUYECKH aHAIM3UPOBATH TMOIYy4aEMYIO
uH(pOpMAIMI0 U OLICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA
3HAHWM, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HH(POPMAITUH;

MIPOSIBIIATh OPTaHW3AIMOHHBIE W TTO3HABATEILHBIC YMEHHUS CaMOCTOSTEIBHOTO
IPUOOPETEHUS HOBBIX 3HAHUW B MPOIECCE BBIMOJHEHUS MPOSKTHBIX U Y4EOHO-
HcCcIe0BaTENbCKUX padoT;

paboTaTh B TpyIIe C UCIOJIHEHHEM PAa3JIMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBATh PA0OTy TPYMIBI, PAMOHAIBHO PaCHpPEesaTh ACATCIHHOCTh B
HECTaHJAPTHBIX CHUTYyaIlusX, aJeKBaTHO OIEHWBATh BKJIAJ] KaXIOro U3
Y4aCTHUKOB TPYIIIHI B PEIICHUE PaCCMaTPUBAEMOM TIPOOIIEMBI;

OPOSBIISAT MOTUBALIMIO K Oyaymied npodeccuOHaIbHOM JIEeSITeIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
1.1 Hayunblii MeTO MO3HAHUS TIPUPOJIBI 6 1
Hroro no pazueiy 6
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPHH 15 1
3.2 Tepmonunamuka.TemioBbie MalIMHBI 20 1
33 ArperatHbie cocTosiHus BeecTBa. da3oBbie 14
' IIEPEXOIBI
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE Mojie 24 1
4.2 [TocTOsIHHBIN IEKTPUYECKUI TOK 24 1




4.3 Toku B pa3iaMuHBIX cpenax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKH IPAKTUKYM
5.1 ®uznyecknil MpakKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MaruuTtHoOe€ 1osue 14 1
1.2 DNEKTPOMArHUTHAS] MHIYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue Kouebanus 10
2.2 OneKTpoMarHuTHbIE KojeOaHus 15
53 MexaHU4ecKHe U AIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro mo pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pasaeny 5
Pazgen 4. KBAHTOBAS ®U3UKA

41 KopryckynsapHo-BOIHOBOM Jyanu3m 15

4.2 dusuka aToma 5

43 dwu3rka aTOMHOTO SJIpa U DJIEMEHTapHBIX 5
' 4aCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJeMEHThI aCTPOHOMUH U aCTPODU3UKHI 12
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIEE IIOBTOPEHHUE
Cucremartuszanusa U o0001eHne
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15
' NeITeIbHOCTH, TIPHOOPETEHHOTO MTPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

IToBTOpeHue kypca pusuku 9 kiacca.
BBOHBIN HHCTPYKTAX.

IToBTOpeHue kypca pusnku 9 kiacca.

[ToBTOpenue kypca (usnku 9 knacca.
Bxopsiee TecTupoBaHue.

®dusuka — GyHaaMeHTaIbHAs HayKa O
npupoje

HayuHb1il MeTOZ TO3HAHUS U METO/IbI
HCCIIeNOBaHUS PU3NYSCKUX

SIBIICHUI DKCIIEPUMEHT U TEOPHS B
MpOoIIecce MO3HAHUS TTPUPO/IBL.
HaGmnroieHne u 3KCIIepuMEHT B (pU3HKeE

CriocoObI n3MepeHust (pu3nIecKux
BEJIMYHMH. AOCOJIOTHASI U OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHHI HU3UIECKUX
BEJIMYHH

Mexannueckoe nBmkenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHUYECKOTIO
nekenus. [1psmas u oOpaTHas 3a1aun
MECXaHUKHN

Panuyc-BekTop MatepuaabHOW TOYKHU, €r0




MPOEKLUH Ha OCH KOoopauHaT. TpaexkTopus.
[Tepemenienne. Ckopocts. X mpoekiuu Ha
OCH KOOpJIHHAT

PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHHE.
I'padpuueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHEUHOT'O IBUKEHUS

10

CrnoxeHue nepeMeIeHuil 1 CKopocTei.
Pemenue 3anau

11

HepaBHomepHoe nBukeHne. MruoBeHHas
CKOpPOCTh. Y ckopenue. [IpsimonuHeitHoe
JBUJKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpsMOINHEHHOT O
JIBUKEHMSI C TIOCTOSIHHBIM yYCKOPEHHEM

13

CBoOogHoe najieHre. Y CKOpeHue
CcBOOOIHOr O MMaiCHUS. 3aBHCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHHU U UX Tpaduku

14

JIBrxeHue Tena, OpoIeHHOro Mo YoM K
TOPU30HTY

15

KpuonuneitHoe nBrxenue. J[BuxeHue no
OKPYXHOCTH. YTJIOBasi U IMHEHHAs
ckopocts. [lepuon u yacrtora.
LleHTpOoCTpEMUTENBHOE U MTOJHOE
YCKOpEHHE

16

Hrorosoe 3ausatue no teme "Kunemarnka"

17

[Tepseiif 3akoH HetoToHa. MHEpIMaibHbIE
cucteMbl oTcuéTa. [IpuHIun
OoTHOcUTENbHOCTH ["anunes.




HewnnepruanbHble cucTeMsl OTCUETa

Cuita. PaBHopelicTByOIIas cuiia. Bropoii

18 3akoH HerotoHa. Macca

19 Bzaumopeiicteue ten. Tperuil 3akoH
HeroTona

20 [Tpunnun cynepno3unuu cui. Permenne
3aJa4 Ha IpUMeHeHue 3aKkoHoB HploToHa
3aKOH BCEMUPHOI'O TSATOTEHMUS.

21 OKBUBAJIEHTHOCTb IPaBUTALIMOHHON U
WHEPTHOM MacChl

99 Cuuia TSDKECTH M YCKOpeHHEe CBOOOTHOTO
naJcHUs
JIBreHne HeOECHBIX Tell U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuAbI CUIl

25 TpeHus. J|BUKEeHME B )KUJIKOCTHU U Tas3e ¢
y4ETOM CUJIBI CONTPOTUBIIEHUS CPEIbI

26 Hasiienue. I'mapocratnyeckoe AaBIcHUE.
Cuna Apxumena
AGCOIIOTHO TBEPIOE TEIIO.

27 [ToctynarenbHO€ U BpalaTeabHOe
JBUYKEHHUE TBEPJIOTO Tela

98 MOMEHT CHJIBI OTHOCUTENBHO OCU
BpatieHus. [1ne4do cuibl

29 CrnoxeHue cui, NPHUIOKEHHBIX K TBEPAOMY

teny. LlenTp Tsokectu Tena. Y cioBus




paBHOBECHS TBEPIIOrO Tena. Bubl
paBHOBecCUSs

30

Perenne 3agau

31

KonTtponeHas pabora no teme "J{uHamuka.
Cratuka tBepaoro temna"

32

I/IMHYJ'II)C MaTepHaHLHOﬁ TOYKH, CUCTCMbI
MATCPUAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPUAJIBHBIX TOYCK. TeopeMa (¢}
JABHXXCHHUHU LICHTPA MaCC

33

Nmiynbc cuitbl 1 ©13MEHEHHE UMITYJIbCa
Tea. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBMKEHHE

34

MoMeHT UMITyJIbca MaTEPUATILHON TOUKH.
[IpencraBnenue o coxpaHEeHUU MOMEHTA
HMMITYJIbCA B IIEHTPAIbHBIX MOJIAX

35

Perenne 3agau

36

PaGoTa cuibl Ha MajJoOM M Ha KOHEYHOM
nepemenieHuu. I'papuueckoe
IpeacTaBieHrne paboThl CUibl. MOLTHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUHU KUHETHYECKON 3HEeprun
MaTepHAIBHON TOUKH

38

[loTeHuanbHble U HEMOTEHIMAIbHBIE
cuibl. [loTennuansHas 3Heprus. Bropas
KOCMUYECKas CKOPOCTh

39

TpeTbst KocMHUUecKkas cKopocTh. CBA3b
pabOTHI HEMOTEHIMAIBHBIX CHII C




M3MEHEHHEM MEXaHUYECKON YHEPruun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHMYECKON IHEPTUU

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

40 VYpaBHenue bepuymm s uaeaabHOMN
KUIKOCTH

41 KonTtponpHas pabota no reme "3akoHBbI
COXpaHEHUs B MexaHuke"
PasBuTtre npencraBieHuil o mpupoje

42 tenaotbl. OcHoBHBIC MosoxkeHuss MKT.
Huddysus. bpoyHoBckoe nBrkeHue
Crpoenue razo00pa3HbIX, KUIAKUX U

43 TBEPIBIX TN XapakTep ABUIKECHUS U
B3aMMO/ICHCTBHS YaCTHUII BEIIECTBA
Macca u pa3mepsl MOJIEKYJ (ATOMOB).

44 KomugectBo BemecTsa. IlocTossHHas
ABoranipo

45 Temnepatypa. TemioBoe paBHOBECHE.
[Ikana Ienbcus

46 Pemenue 3amay

47 HNneanpHblil ra3. I'a30BbIe 3aKOHEI

48 VpaBaenue Menaeneea-Knanelipona.
Pemenne 3agau

49 AbcomoTHas TemnepaTypa. 3aKoH
JlaapTOHA

50 W3onporieccsl B uaeaIbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe mpeacraBieHne




M30IIPOIIECCOB: H30TEPMa, H30X0Pa,
n3o0apa

52

OcHoBHOe ypaBHeHHEe MKT

53

Peienue 3agau

54

CBs13b a0COJIIOTHON TEMIIEpaTypPhI
TEPMOJANHAMUYECKON CHCTEMBI CO CPEAHEUN
KWHETHYECKON SHEPruer MOCTYMaTENbHOr O
TEMJIOBOI0 ABMI)KEHHS €€ YaCTHUI]

55

O0001IIEHNE U CUCTEMAaTU3aIUA 3HAHUI 11O
Teme "OcHoBrl MKT"

56

KonTponbsHas padora 1o Teme "OCHOBBI
MKT"

57

TepmonnHaMuyeckas cucreMa. 3aJjaHue
BHEIIHUX ycaoBuil 1 TJ1 cucTemsl.
BHemHne u BHYTpeHHHUE TapaMeTphl.
[Tapametps! T/l cucteMsl Kak cpeHue
3HAYEHHUs BEJINYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
CamonpousBosbHas penaxcanus T /1
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Mogenp naeaabHOro rasa B
TepMO):[I/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TON MOJEHN

60

VpaBaenue Menaeneea-Knaneiipona u
BBIPAJKEHUE JJIs1 BHYTPEHHEW SHEPI U

61

BeIpaskeHue 111 BHYTpEHHEN SHEPrUu
OJJHOaTOMHOT0 U EAJIBHOIO rasa.




KBasucratnueckue U HeCTaTHUECKHE
MIPOIECChI

62

OneMeHTapHas paboTa B TEPMOAMHAMUKE.
Beruucnenne pabotsl o rpaduky mporecca
Ha pV-auarpamme

63

Terutonepenaya Kak crocod U3MEHeHHS
BHyTpeHHe# sHeprun T/] cucremsl 6e3
COBEpIIEHUs pabOThI

64

KOHBCKI_II/IH, TCILJIONPOBOAHOCTD,
HU3JIy4CHUC

65

KommuectBo TennoTel. TenmmoéMKOCTh Tena.
VY nenpHasg v MOJIIpHAS TEMJIOEMKOCTH
BEILIECTBA. Y A€NbHAs TEMJI0Ta CrOPaHUs
TOIIJIMBA

66

Pacuér konnuecTBa TEMIOTHI IPU
TerIonepenaye

67

[TonsiTre 00 agrabaTHOM TpoIIECCE.
[TepBbIit 3aKOH TEPMOIMHAMUKHU

68

KonmuecTBo TemnoTsl U paboTa Kak Mephl
W3MEHEHHS BHYTpeHHEMN sHeprun T /]
CUCTEMBI

69

BTopoii 3aKk0H TepMOAMHAMUKH JIJIS
PaBHOBECHBIX U HCPABHOBCCHBIX
nporeccoB. HeoOpaTuMocTh NpupoaHbIX
HIPOIIECCOB

70

[TpuHUUIBI 1N CTBUS TEMJIOBBIX MAIIUH.
KIT/I

71

Maxkcumanbaoe 3Hauenne KIT. Iukn




Kapno

72

Peiienue 3agau

73

DKOJOrMYECKUE aCIIEKTHI UCITOJIL30BAHUS
TEIJIOBBIX IBUTaTenen. TenyoBoe
3arpsA3HEHUE OKPYXKAIOLIEH CPebl

74

Pemenne 3agau

75

O000111eHNE U CHCTEMATU3AIUA 3HAHUH 110
teme "Tepmoaunamuka. TernoBeie
MAaIIHb!"

76

KonTpomnbHas pabora mmo reme
"TepmoauHamuka. TeniaoBbie MalIMHb!"

77

[Tapoobpa3oBanue 1 KOHICHCAIH.
Hcnapenue u kuneHue. Y aenbHas TEIoTa
napooopa3oBaHus

78

HacpllieHHbIE 1 HEHACBIILIEHHBIE TIapBhI.
KauecTBeHHas 3aBUCMMOCTD IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOIO Mapa OT
TEMIIEPATyphl, UX HE3ABUCUMOCTD OT
00BbEMa HACHIILIEHHOT 0 Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUs OT JaBJICHUS B
KHUJIKOCTH

79

BnaxuocTs Bo3ayxa. AOcCoiroTHAS U
OTHOCHUTCIIbHAsA BJIa)KHOCTh

80

Pemenune 3agau

81

Teépnoe Teno. Kpucrannmueckue u
amop(dHbIie Tena. AHM30TPONHUSI CBONCTB
KpHUCTaJJIOB

82

[lnaBnenue u KpucTayM3amus. Y ieibHas




TerioTa miaasiaeHus. Cyonumanus

83

Hedbopmaruu TBEpIOro Tena. PacrsokeHue
u cxatue. Casur. Monyns FOnra. [1penen
ynpyrux nedopmanuit

84

TermoBoe pacMpeHue KUIKOCTEN U
TBEPABIX TEJI. AHTAPMOHHU3M TEIMJIOBBIX
KOJICOAHMI YaCTHII BEIIEeCTBA

85

[IpeobpazoBanue sHepruu B (pa3oBbIX
nepexoaax

86

VYpaBHeHME TEIIOBOro Oananca

87

Pemenune 3agau

88

IToBepxHOCcTHOE HaTspKeHME. Kanusuisipabie
sBieHUS. JlaBlieHre 01 KCKPUBIIEHHOM
MOBEPXHOCTHIO uAKOCTH. Dopmyna
Jlammaca

89

O06o0meHne 1 cucTeMaTH3anus 3HaHU 110
Teme "ArperaTHble COCTOSIHUS BELECTBA.
daszoBble nnepexoas”

90

[ToBTOpenue Tembl "ArperaTHbie COCTOSTHUS
BeniectBa. Pa3oBble nepexobl”

91

DneKkTpu3anus Tel U €€ MPOosSIBICHUS.
DnekTpudeckuii 3apsa. JIBa Buaa
AIEKTpUYECcKuX 3apsaaoB. [IpoBoHMUKY,
JIUDTICKTPUKHU U TTOJTYITPOBOIHUKH

92

DJIeMEHTapHbIN dJEKTPUYECKUAN 3aPsL.
3aKOH COXPaHEHHUs DIIEKTPUIECKOr 0 3apsaa

93

B3aumoneiictBue 3apsnoB. Toueunsie
3apsnbl. 3akoH Kyiona




94

Pewenune 3agau

95

DnekTpudeckoe noie. Ero aeiictBue Ha
AIEKTPUYECKHUE 3apsiibl

96

HanpskEHHOCTB DIEKTPUUYECKOTO MOJIS.
[1po6HbIit 3apsa. JIuHuK HaNpsHKEHHOCTH
aneKTprueckoro noisi. O1HOpoaHOE
UIEKTPUYECKOE T10JIE

97

IToTenManbLHOCTD QJICKTPOCTATUYCCKOT' O
moJisi. Pa3HOCTh MOTEHIIUATIOB U
HaIIPsSOKCHUEC

98

ITorenumanbHas 3Heprus 3apsaa B
IIEKTPOCTaTHYECKOM noJ1e. IloTennman
JIEKTPOCTATUYECKOrO OIS

99

CBs13b HaINPsHKEHHOCTH MOJISL U PA3HOCTH
MOTEHLHAJIOB JUJISl AJIEKTPOCTATUY ECKOT O
T1OJIA

100

[IpuHIMTI Cynepno3uLuM 3JTEKTPUIECKUX
noJyei

101

Peirenune 3agau

102

ITone Toueunoro 3apsna. [lone paBHOMEpHO

3apsHKEHHOM cephl

103

[Tone paBHOMEPHO 3apsKEHHOTO MO 00bEMY

mrapa. [lone paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM MIIOCKOCTU

104

[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECHS 3aps0B

105

JM3IEeKTPUKHY 1 TOTYIIPOBOIHUKH B
ANEKTPOCTATUYECKOM T10JIE




Konnencatop. D1eKTpoEMKOCTh

106 KOHJICHCATOpa. DJIEKTPOEMKOCTD MJIOCKOT0
KOHJIEHCcaTopa

107 [TapanmienbHOE cOETUHEHHE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COEAUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsHLKeHHOr0 KOHAeHcaTopa

110 Pemenue 3amau

111 JBH>KEeHUE 3apsSKEHHOM YaCTHUIIBI B
OJTHOPOJHOM DJIEKTPUYECKOM T10JIe

112 Pemenue 3amau

113 O0600111eHIE U CUCTEMATU3AlUA 3HAHUH 110
teme "DnekTpuueckoe mnojue"

114 KonTponbHas pabora mo reme
"OnekTpuyeckoe mnoJie"
Cuna toka. [TocTosiHHBIN TOK. YcnoBus

115 CYIIECTBOBAHUS MOCTOSSHHOTO
ANEKTPUYECKOT O TOKA

116 Ncrounuku Toka. Hanpsxenne nu 3/1C

117 3akon Oma s ydacTka 1emnu.
DIEKTPUYECKOE COMPOTUBIICHUE
3aBUCHMOCTH COIIPOTUBJICHUS OTHOPOIHOTO

118 IIPOBOJHUKA OT €ro JUIMHBI U IUIOUIAIH
MOTIEPEYHOT 0 CEUCHHS

119 YaensHOE COMPOTHBIICHNE BEIIECTBRA.
Pemienne 3agau

120 [TocnenoBarenpHOE, TApaIETHHOE,

CMCHIaHHOC COCIUMHCHHEC ITPOBOJHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 . 1
neneii. [IpaBmia Kupxroda
122 Permtenue 3agau 1
123 PaboTa 35eKTpuYecKoro Toka. 3akoH 1
[xoynsa —Jlenua
124 Pertenue 3agau 1
OIIIHOCTH DJIEKTPUUECKOr0 TOKA.
M
eIUIoBasi MOIIIHOCTh, BhIIEJIsIeMas Ha
125 T , 1
pesucrope
126 Pewenue 3amay 1
197 OJ1C u BHyTpEeHHEE COMPOTHBIICHUE 1
HCTOYHHKA TOKa
128 3akoH Oma /1151 NOoNHOM (3aMKHYTOM) 1
3JIEKTPUYECKOM 1lenu
129 Permtenue 3agau 1
OIIIHOCTH MCTOYHHKA TOKA
130 M 1
131 KopoTkoe 3ambikaHue 1
132 KonzgencaTop B 11emu mocTostHHOrO TOKa 1
133 Pemenue 3amay 1
134 Pemenne 3aga4g o teme "[1ocTOAHHEBIA 1
AJIEKTPUYECKHI TOK"
135 Pemenune 3amay no teme "I1oCTOSIHHEBIN 1
AIEKTPUYECKUN TOK"
136 Pemenne 3aga4g mo Teme "IlocTosHHEBIH 1
AIEKTPUYECKUN TOK"
137 O0600111eHHE U CUCTEMATH3AIIMS 3HAHUH 110 1

teme "[10CTOSHHBII AIIEKTPUUECKHUI TOK"




138

KonrtposnpHas pabota o teme
"ITocTOSAHHBIN PJIEKTPUIECKUNA TOK"

139

DnexTpuyecKas IpOBOJIUMOCTb pa3INUYHbIX
BEIIECTB. DJIEKTPHUUECKUN TOK B MeTalIax.
CBepxnpoBOIUMOCTh

140

DNEKTpUUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTpoIMTOB. 3akoHbl Papanes
JUIS BJIEKTPOJIN3a

141

DnekTprudecKkuil Tok B razax. [lnazma

142

DIIEKTPUYECKUN TOK B BAKYyME.
Baxyymnble npu6opsl

143

DJEKTPUYECKHUI TOK B MOIYIPOBOTHUKAX

144

[TomynpoBoHUKOBBIE TPUOOPEI

145

DU3NYECKUIN TPAKTUKYM I10 TEME
"N3mMepeHne CUiibl TOKA M HAMPSKEHUS B
LIEMH TOCTOSHHOT O TOKA IIPH ITOMOILU
aHAJIOTOBBIX U U3MEPUTENBHBIX TPHOOPOB"
i "3HAKOMCTBO ¢ TG POBOIt
naboparopueii mo gusuke. "

146

@u3nuecKkuil MPaKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOI' O ABMXKEHUS C
LEJIbIO OMPENEIICHUS] MTHOBEHHOU
ckopoctu"

147

DU3NYECKUIN TPAKTUKYM IO TEME
"U3mepeHnue ycKopeHus npu
MPSIMOJIMHEUHOM PaBHOYCKOPEHHOM
JBHKEHHUHU 10 HAKIOHHON INIOCKOCTH" WIIH
"NccnenoBanue 3aBUCUMOCTU TYTH OT




BpEMEHU IIPH PaBHOYCKOPEHHOM
nByxeHnn"

148

du3nyecKkuil MPakTUKYM 10 TEME
"N3mepeHne yCKOpeHusi CBOOOTHOTO
najgenus” nim "M3ydenune ABUKEHHS Tena,
OpOIIEHHOT'0 TOPU3OHTAIIBHO"

149

Pu3nuecKuil MPaKTUKYM 110 TEME
"N3yueHue ABUKEHUS Teja 10 OKPYKHOCTH
C MOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" MITN
"HccnenoBanue 3aBUCUMOCTH TIEPHO/IA
o0pallleHuss KOHUYECKOIro MasiTHUKA OT €ro
rnapameTpoB"

150

DU3NYECKUIN TPAKTUKYM I10 TEME
"3mepeHne paBHOACHCTBYIOIIEH CHIIbI
IpU ABUKEHUU OpYCKa MO HAKJIOHHOMN
mockoctu" i "IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JIBI)KCHHsI OpycKa
110 HAKJIOHHOH MJIOCKOCTH Ha 3a/IaHHOE
paccTosiHUE OT €ro Macchl'”

151

@u3nuecKkuil MPaKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYroCTH, BO3ZHUKAIOIUX B IPYKUHE U
pEe3nHOBOM o0pasiie, oT ux aedopmaruu’
ny "M3ydenue IBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Uyepe3
nérkuii 6J10K"

152

DU3NYECKUIN TPAKTUKYM I10 TEME
"U3mepenne kodduiimenta TpeHus 1o
BEIMYUHE YTJIOBOT0 Kod(hdunmenta




3aucumoctu Frp(N)" nim "UccnenoBanue
JIBUKEHUS OpyCKa MO HaKJIOHHOU
IJIOCKOCTH € TIEPEMEHHBIM K03 UITCHTOM
Tperus" unu "M3ydenne qBUKEHUsS rpy3a
Ha BaJly C TpeHUEM"

153

PuU3NYECKUN MPAKTUKYM 10 TEME
"HccnenoBanue yCcaoBUil paBHOBECHS
TBEPAOrO TeJla, UMEIOILEro OCh BpauieHus"
i "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wim "U3ydyenue
YCTOWUYMBOCTU TBEPAOIO TeJa, UMEIOLLErO
JI011a/1b OMOPHI"

154

Pu3nyecKkuil MPaKTUKYM 110 TEME
"M3MepeHne UMITyJibca Tena 1o
TOpMO3HOMY NIyTH" nK "M3Mepenune cusbl
TSATH, CKOPOCTH MOJIEJHN 3JIEKTPOMOOUIIS U
MOIIIHOCTH CUJIbI Tsru" i "CpaBHEHHE
M3MEHEHUS UMITYJIbCa TeJla C UMIYJIbCOM
cuibl" wn "McenenoBanue cOXpaHeHus
UMITyJIbCa IIPU YIIPYroM B3aUMOJEHCTBUM"
i "M3MepeHne KHHEeTHYEeCKON S3HEPruu
Tesa 1o TOPMO3HOMY IyTH"

155

DU3NYECKUIN TPAKTUKYM IO TEME
"N3yueHue n30TepMUYECKOro Ipoliecca
(peKOMEeHT0BaHO M CIOJIb30BAHUE
uudporoii taboparopun)" vwim "Nzydenue
n3oxopHoro nporecca" win "M3ydenue
uzobaproro mporecca” unn "TIpoBepka
YPaBHEHHUS COCTOSTHUS"




156

Pu3nyecKuil MPaKTUKYM 110 TEME
"U3mepenue yneapHON TeMI0EMKOCTH " TN
"UccnenoBanue mporecca OCThIBAaHUS
BemecrBa" i "MccnenoBanue
aauadaTHOro nporecca" wim "M3ydenue
B3aMMOCBSI3U SHEPTHH MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBHS U TEMIIEPATYPbl KUTICHHS
JKUAKoCTEH"

157

DHU3NYECKUIN TPAKTUKYM IO TEME
"N3yueHue 3aKOHOMEpHOCTEN HCTIapEHUs
xuakocte" uim "M3mepenue yaenbHon
TEIJIOTHI TUIaBjieHus Jpaa" unu "M3ydenue
CBOMCTB HACBIIEHHBIX MapoB" WJIN
"N3mepenue abCoIIOTHOMN BIaXKHOCTH
BO3JlyXa U OIICHKa MacChl IapoOB B
nomeniennn". 3mepenne kodpduimenrta

MOBCPXHOCTHOI'O HATSXKCHU A

158

Pu3nuecKuil MPaKTUKYM 110 TEME
"Habmro1eHue npeBpalleHus 3Heprun
3apsHDKEHHOr0 KOHJIEHCAaTOpa B HEPTHUI0
u3nydeHus ceeroauoaa” wim "Msyuenune
IIPOTEKaHUs TOKA B L€, COAepKallen
KoHAeHcaTop" win "PacnpeneneHue
Pa3HOCTH MOTEHIINAIOB (HAIPSHKEHUS ) TIPU
[I0CJIEI0BATEIbHOM COECAMHEHUH
KOH/JIEHCATOpOB"

159

DU3NYECKUIN TPAKTUKYM I10 TEME
"HccmeqoBaHue CMEMIAHHOIO COETUHEHUS
pe3uctopoB" unmu "M3mepeHue yaenbHOro




COIPOTUBJIEHUS ITPOBOJHUKOB" MJIIN
"NccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HaMPsOKEHUS 1S JIaMITbl HaKaJIiBaHUs"

160

du3nyecKkuil MPaKTUKYM 10 TEME
"HaGnrogenue amekTponn3a uim
"UccnenoBanue 3aBUCUMOCTH
COIPOTUBJICHHS TEPMOPE3NCTOpa OT
temrepatypbl” win "CHsATHE BOJIbT-
aMIIEpHON XapaKTEepUCTUKHU auoaa"

161

PesepBHbiii ypok. O0001IeHuE U
CHUCTEMaTH3allMsl 3HAHUM 110 TeME
"Kunematuka"

162

PesepBHbIii ypok. O0o01eHre 1
CHCTEeMaTH3allus 3HAaHHUH 110 TeMe
"Inaamuka"

163

PesepBHbiii ypok. O600meHue u
cucTeMaTu3anug 3HaHui o teMe "CtaTtuka
TBepzoro tena'

164

PesepBHbIii ypok. O0o0meHue u
cucTeMaTU3alusd 3HaHUH 110 TeMe "3aKOHEI
COXpaHEHHS B MEXaHUKe"

165

PesepBHbiii ypok. O6001meHue 1
cucTteMaTu3anus 3HaHui no TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOM Teopun"

166

PesepBHbIii ypok. O0o01meHue 1
CHCTEMATU3alMs 3HAHUH 10 TEME
"TepmoauHamuka. TemniaoBbie MalIMHbI"

167

PesepBubIii ypok. O600meHue u




cUcTEMAaTHU3aIMs 3HAHUU 110 TEME
"ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBbIe Mepexonl"”

168

PesepBHbiii ypok. O600meHue u
CHUCTEMaTH3allMsl 3HAHUH 110 TEME
"OnekTpuyeckoe moJie"

169

Pe3epBHbIii ypok. O0001IEHUE T
cHCTeMAaTu3alus 3HaHUH 10 TeEMe
"ITocTosIHHBIN 3JIEKTPUYECKUN TOK"

170

PesepBHbIii ypok. O0o01IeHue 1
cucTeMaTu3anus 3HaHui 1o Teme "Toku B
pa3MuHbIX cpenax"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udposbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ :6g)allonaTeanme
padoThI padoThI pecypesI
1 [ToBTOpenue kypca ¢pusuxu 10 kiaca. 1
BBOJIHBII HHCTPYKTaX.
2 [ToBTOpenue kypca ¢pusuku 10 kacca. 1
3 [ToBTOpenue kypca ¢pusuku 10 kiacca. 1 1
Bxopsiee TectupoBaHnue.
B3auMopeiicTBHEe MOCTOSHHBIX MATHUTOB U
IIPOBOJIHUKOB C TOKOM. MaruutHoe noiie.
4 I'nnoreza Amnepa. BekTop MarHuTHOn 1
uHaykuu. [lpunnun cynepnosunuu
MAarHUTHBIX TTOJIEN. JINHUU MarHUTHOU
WHIYKIUN
5 MarHuTtHoe 1oJie MPOBOJIHUKA C TOKOM. 1
OmnbIT Dpcrena
6 Cuna Amnepa, €€ HanpaBJIeHHUE U 1
MonyJib.Pemenue 3agau
7 [Ipumenenue 3akoHa Amnepa. 1
DeKTpON3MepUTETIbHBIE TTPUOOPHI
Cuuia JlopeHua, e€ HanpaBiIeHUE U MOAYJIb.
8 JIBr>KeHHe 3apsyKEHHON YaCTULIBI B 1
OJTHOPOJITHOM MarHUTHOM I10JIe
9 Pemenue 3anau
10 PaGoTa cumner JIopenna.Pemenne 3amau 1




MarsguTHoe noJie B BEIIECTBE.

1 deppoMarHeTuky, napa- u AMaMarHeTuKu

12 OcHoOBHbIE CBO¥CTBA (heppOMarHeTUKOB.
[TpumeHenue peppoMarHeTUKOB

13 Pemenue 3ana4 no teme "MarautHoe nosne"

14 Pemenne 3aga4g mo teme "MaruutHoe mone"

15 SIBneHne 3JIEKTPOMarHUTHONW MHYKLIAH.
IToTok BEKTOpa MarHUTHOW MHAYKIUN

16 O/1C uHayKIUHA

17 3aKOH JEKTPOMArHUTHOU WHIYKIIUU
Qapanes

18 Buxpesoe anexkrpuueckoe none. Toku Pyko

19 OJ1C MHAYKIMH B IBHXKYLIUXCS
MIPOBOTHUKAX

20 Pemenne 3amau

21 [IpaBuno Jlenua

29 NupykTtuBHOCTB. KaTymika HHAYKTUBHOCTH
B LIEMIM TOCTOSIHHOT'O TOKa

93 Asnenue camounaykuuu. IJC
CaMOMHYKIIMHU

24 DHeprusi MarHuTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JIE

25 Pewenue 3amay

26 O060061eHue U cucTeMaTH3aus 3HaHU| 110
TeMe "DeKTpoauHaMuKa"

97 KonrtponeHas paboTta 1o teme

"OnekTpoarHaMuka"




Konebarensuas cucrema. CBoOOIHEIE

28 koneOanus. [lapMoHHUeckre KoieOaHus

29 Kunematuueckoe u AMHAMHYECKOE
OIMHCaHUE KOJICOATEILHBIX JIBHKCHUN
DHepreTuyeckoe onucanue. BeiBox

30 JTUHAMHUYECKOTO OMUCaHUS TAPMOHUYIECKUX
KOJICOAHWH U3 UX JHEPreTUYECKOTO U
KHHEMATHYECKOTO OIMHCAHHUS

31 Awmnutyna u (asza koneGaHuit
[Tepuon u yacrota konedanuit. [lepuon
MaJbIX CBOOOIHBIX KOIeOaHMI

32 MaTeMaTU4YeCKOoro MastHuka. [lepuon
CBOOO/IHBIX KOJI€0aHUI NPYKUHHOTO
MasTHHKA

33 3aTyxaromue Konedanus. BeiHyXIeHHbIE
KoseOanus. Pesonanc

34 ABTOKOJICOaHUS

35 Pemenne 3amau

36 VYpok-koH(pepeHuus "MexaHudyeckue
KoJieOaHMsI B My3bIKaJIbHBIX MHCTpYMEHTax"

37 O06o0061enue 1 cucTeMaTH3aus 3HaHUN 110
Teme "MexaHnyeckue KonebaHus"

38 DNeKTpOMarHuTHbIE KOJeOaHusI.
KonebaTenbHblil KOHTYp
®opmyna Tomcona. CBs3b aMIUIUTY /bl

39 3apsia KOHACHCATOpa C aMIUTUTYA0H CHIIbI
TOKa B KOJIeOATEIbHOM KOHTYpe

40 3aKOH COXpaHEHHUS PHEPTUU B UI€ATHbHOM




KOJIe0aTeIbHOM KOHTYpE

3aTyxarolue 3J1eKTPOMarHuTHbIE

41 Kosiebanus. BelHyX1eHHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHUs

42 IIepemenHslil TOK. Pe3ucTtop u KOHAEHcaTop
B LIEMIM IEPEMEHHOT0 TOKa

43 Karymika nHIyKTUBHOCTH B 11€TIH
MepEeEMEHHOr 0 TOKa

44 3akoH Oma 17151 SIEKTPUUECKON LIeTH
MIEPEMEHHOI 0 TOKa
MoIHOCTh TEPEMEHHOT0 TOKA.

45 AMIIHUTYAHOE U JeiiCTBYIOIIee 3HAUCHHE
CHUJIBI TOKA U HATIPSKEHUS

46 Pe3onaHc B 37€KTpUYECKO LIenn

47 Pewenne 3amau
Wneanbubiid Tpanchopmatop.

48 [Tpou3BozaCTBO, Mepeaaya u norpediaeHue
JIIEKTPUY ECKOU DHEPTUU
DKOJIOTMYECKHE PUCKH MPU TPOU3BOACTBE

49 anekTposHepruu. KynbTypa ucnonbp3oBaHus
AIIEKTPOIHEPTUU B ITOBCETHEBHOM KU3HU

50 Pemrenne 3anau

51 Pewenue 3amay

59 O0600611eHue U cucTeMaTH3alus 3HaHU| 110
Teme "DeKTpoMarHuTHbIe Kojebanus"

53 MexaHu4ecKie BOJTHBI. XapaKTePUCTHKU

MECXaHUMYCCKUX BOJIH

54

CBoiicTBa MEXaHUYECKUX BOJIH




55

3ByK. XapaKTEpUCTUKH 3ByKa

HNudpasByk u yiapTpasByk. [llymoBoe

> 3arpsA3HEHNE OKPYKAIOLIEH CPEIbI

57 Pemenune 3amau

58 DneKTpoMarHuTHbIC BOJHBL. 3mydueHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus 3eKTPOMarHUTHBIX BOJH.
CBolicTBa 3NIEKTPOMArHUTHBIX BOJIH
[Ikana >1eKTPOMarHUTHBIX BOJIH.

60 [TpumMeHeHue 371eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUTIBI paANOCBSI3H U TETIEBUICHUSI.

61 Paguonokanus. DneKTpoMarHUTHOE
3arpsA3HEHUE OKPYKAIOLIEH CPEb

62 KonTtponwsHas padora mo reme "Konebanus
Y BOJIHBI"

63 Caer. 3aKOH IPSIMOJIMHEHHOTO
pacrpocTpaHeHHsI CBETa

64 Pemenue 3aay Ha NpUMEHEHHE 3aKOHA
MPSIMOJIMHEWHOTO PaCIPOCTPaHEHUs CBETa

65 Ortpaxenue cBeta. [Inockoe 3epkarno.
Cdepuueckoe 3epkano
[Ipenomnenue ceera. AGCOJIIOTHBIN 1
OTHOCHTEIBHBIN TOKa3aTeNb MIPEIOMIICHUSI.

66 [TotHOE BHYTpEHHEE OTPaKCHHUE.
[IpenenbHBIN yroa mMOJIHOTO BHYTPEHHET O
OTpaXKEeHUs

67 Pemienne 3a1a4 Ha MpUMEHEHUE 3aKOHOB




OTpa’XCHUA U MPCIIOMJICHUSA CBETA

Xon nydeid B ipu3Me. Jlucnepcus caera.

68 .
CrnoxHblit coctaB Oenoro cBera. [[Ber

69 JInn3zel. oKycHOE pacCTOsSHUE U
ONTHUYECKAS CUJIA JINH3bI

70 [TocTpoeHne N300pa)KEHUI B TMH3AX U UX
cUCTeMax. YBEIMUYCHUE JTUH3BI
Pewienne 3a1au Ha nmocrpoeHue

71 N300pa’keHUH, TOTYyYaeMBbIX C TOMOIIBIO
JIUH3

72 ['ma3 xak onThyeckas cucrema

73 Pemenue 3anau. [Ipegenst npuMeHUMOCTH
F€OMETPUYECKON ONTUKHU

74 CKOpOoCTb CBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 WuTepdepentms ceera

- KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOIOCHUS MAKCUMYMOB U MUHHUMYMOB

78 Permenue 3amau

79 [TpumeneHne nHTEPPEPEHIINH

80 Hudpakuus cBera

81 Hudpakunonnas peméTka. Y cioBue
HaAOJII0ICHH I TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

83 [TonepeuyHOCTh CBETOBBIX BOJIH.
[Tonspuzauus ceera

84 Pemenne 3amau




85 CBeToBbI€ SIBJICHUS B IPUPOAE 1

86 O000111eHIE U CUCTEMATU3AIUA 3HAHUH 110 1
teme "OnTuka"

87 KonrtponsHas pabora mo reme «OnTuka 1
['paHuIIBI MPUMEHUMOCTH KJIACCHY €CKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOAMHAMUKY U 1
MIPUHIIAIT OTHOCHTEIBLHOCTH

89 [TocTynaTel crienuanbHONU TEOPUU 1
OTHOCHTEIHLHOCTH
[TpocTpaHCTBEHHO-BpEMEHHOW UHTEPBAJL.
[TpeobpazoBanus JlopeHnua. YcinoBue

90 npuIUHHOCTH. OTHOCHUTEIILHOCTh 1
OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U
COKpaIl[eHHEe JITHHbI

91 DHeprus 1 UMIyJIbC PENATUBUCTCKON 1
JaCTHUIBI

92 CBsI3b MaCCHI C SHEPTUEH U UMITYJIHCOM 1
PENSTUBUCTCKOM YaCTHIIBI. DHEPrHs MOKOS

93 PaBHOBecHOE TEMI0BOE U3NTyYeHHE 1

94 3akoH cMmernieHns Buna 1

95 I'unore3a M. I[Tnanka o kBaHTax. @OTOHBI 1

96 DHeprusi 1 UMIyJibc (hoToHA 1

97 ®otoapdext. OnpiThl A. I'. Ctronerona. 1
3akoHsl GoTodrddekra

08 YpaBuenue DiiHmTeHHA U1 PoTodDPeKTa. 1
"Kpachnas rpanuna" ¢porosddexra

99 Jlasnenwne ceeta. OneiTel I1. H. JleOeneBa 1




100

BonHoBbie cBOMCTBA YaCTHIL

Bonnsl ne bpoiins. J{ivHa BOAHEI A€

101 Bpoiins u pazmMepbl 001aCTH JIOKATU3AIHT
JIBIDKYIIICHUCS YaCTUIIBI

102 KopnyckynsapHO-BOIHOBOM Jyanu3m

103 Judpakuust 571eKTPOHOB Ha KPHCTAIIAX
Crnenuduka n3MepeHnii B MUKPOMUDE.

104 CooTtHolIeHus! HeonpeaeIEHHOCTEH
I'eiizenbepra

105 Pemenue rpadpuueckux 3agau

106 Perenne pacu€THbIX 3a/1a4
KontponsHas padora mo remam: "OCHOBBI

107 CTOQO", "KopnyckyasipHO-BOJIHOBOH
nyamu3m"

108 OMnBITHI 110 K CCIIEIOBAHUIO CTPOEHHS aToMa.
[TnanerapHas monens atoma Pesepdopaa

109 ITocrynater bopa

110 Bunger cnektpoB. CriekTp ypoBHEH S3HEprun
aToma BOJIOpo/ia

111 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHUE
cBeTa

112 Jlazep
Hyxnonnast mogens siapa [eitzenGepra-

113 NBanenko. 3apsa 1 MacCcoBOE YHCIIO sIpa.
M3oronbl. PannoakTMBHOCTH
3aKOH paJu0aKTUBHOrO pacnana. CBoncTBa

114 MOHU3UPYIOLIEro u3nydeHus. Binsaaue

PaaAnOaKTUBHOCTHU Ha )KUBBIC OPraHHU3MBI.




Jo3umerpus

115

OHeprus CBsi3U HYKJIOHOB B sizipe. SnepHble
cuiibl. JledekT macchl sapa. SaepHbie
peakuuu. Snepusie peakTopbl. [IpoGaembl
YIPaBIsAEMOr 0 TEPMOSAEPHOTO CHHTE3A.
DKOJIOTMYECKHE ACTIEKTHI Pa3BUTHUS AEPHOU
SHEPreTUKH

116

MeTonb! perucTpauyu U HCCIEIOBaHUS
IEMEHTAPHBIX YyacTull. OyH1aMEHTaIIbHbIE
B3aUMOJIEHCTBYS. baprOHBI, ME30HBI U
nenToHsl. [IpencraBienne o CtaHgapTHON
monenn. KBapk-rirooHHas MOJENb aIpOHOB

117

®dusuka 3a npeaenamu CtanaapTHOU
Mojiend. TéMmHas MaTepus U TEMHas
sHeprus. ETMHCTBO Gu3nueckoi KapTHHBI
MHpa

118

OTansl pa3BUTHs ACTPOHOMHUH. 3HAYEHUE
aCTPOHOMMH

119

[TpMeHUMOCTh 3aKOHOB (PM3UKH JJISI
00BSICHEHHSI IPUPOJIBI KOCMUYECKUX
00BbeKTOB. MeToibl aCTPOHOMUYECKHUX
HUCCIIEIOBAHUN

120

CoBpeMeHHbIE ONTUYECKUE TEIECKOIBI,
pasnoTeNecKOoNbl, BHeaTMOc(hepHas
aCTpOHOMHUS

121

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKkue
3BE3/IBI, IJIAHETHI, X BUAUMOC IBUKCHUE

122

Conneynas cucreMa. Comaue. CoHeunas




akTUBHOCTh. M cTouHuk 3Hepruun CoJiHLa U
3BE3N

123

3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTHUKH.
Jwnarpamma "criekTpanabHBINA Ki1ace —
CBETUMOCTB"

124

3B€3I[LI rJIaBHOM IoCiICA0BaTCIbHOCTHU

125

Bnytpennee ctpoenue 38é311. CoBpeMeHHbIE
MPEICTaBIICHHS O MPOUCXOXKIECHUHU U
spomoriuy ComHna u 388311, DTanbl JKU3HU
3BE3 ]

126

Muneunsiii [1yTe — nama ["anaktuka. Tunsl
rajakTuk. YEpHbIE ABIPHI B A/1pax TAIAKTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6usa. Teopust bonbiioro B3phiBa.
PennkToBOE M3ydeHue

128

MacmtabHas cTpykrypa BeeneHHol.
MeraranakTuka

129

Hepeménusie npo61eMbl aCTpPOHOMUN

130

PuU3NYECKUN MPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOIO IO
MMOCTOSIHHBIX MAarHUTOB' MJIN
"UccnegoBanmne CBOMCTB
¢deppomarnetuxkos" wiu "Hccienosanue
JIEMCTBUS MTOCTOSSHHOT O MAarHUTa HAa PaMKy C
TOKOM"

131

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepenne cunbl Amnepa" unu "M3yuenue
3aBUCUMOCTHU CUJIbI AMIIEpa OT CHJIbI TOKa"




i "OnpeneneHne MarHUTHOM UHY KLU
Ha OCHOBE U3MepeHUs cuibl Amrepa"

132

du3nuecKknii MPaKTUKYM 10 TEME
"HccnenoBanue sBIEHUS
IEKTPOMAarHUTHOW MHIYKIIMH" NN
"Onpenenenrne NHIYKIUU BUXPEBOTO
MarHuTHOro mnoJs"

133

@u3nuecKkuil MPaKTUKYM 110 TEME
"UccnenoBanue sIBICHUS CaMOUHIYKITUU"
i "COopKa MOJENN EKTPOMArHUTHOT'O
reHepartopa"

134

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepeHue rnepruoaa cBOOOIHBIX
KOJICOAHHMI HUTSHOTO U MIPYKUHHOTO
MasiTHUKOB"

135

du3nuecKknii MPaKTUKYM 10 TEME
"IIpeobpa3zoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe"

136

PuU3NYECKUN MPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOr0 TOKA 4epe3
[IOCJIEA0OBATEIBHO COENVHEHHBIE
KOHJIEHCATOP, KaTyIIKY U PE3UCTOp" UIH
"HUccnenoBanue paboThl HCTOYHUKOB CBETa
B LIEMH [1IEPEMEHHOI0 TOKA"

137

Pu3nyecKuil MPaKTUKYM 110 TEME
"M3yueHnue napamMmeTpoB 3ByKOBOM BOJIHBI"

138

DU3NYECKUN TPAKTUKYM IO TEME
"N3mepenHne nokazaress npeoMIeHHs
crexna" wim "[Tomyyenue n3o0pakeHus B




CUCTEME U3 IIJIOCKOr0 3epKajla v JIMH3bI"

139

DU3NYECKUIN TPAKTUKYM I10 TEME
"NccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BellecTBa (Ha nmpumepe
xKuakux muH3)" wim "M3mepenne
(hOKYCHOT'O pacCTOSTHUS PaCCEHUBAIOIINX
uH3"

140

@u3nuecKkuil MPaKTUKYM 110 TEME
"Habmonenue nudpakuuu, UHTEpPepeHun
Y TIOJIsIpU3aluu cBeTa"

141

DU3NYECKUIN TPAKTUKYM IO TEME
"OnpeneneHue UMIYyJIbCa U SHEPTUU
PEIATHBUCTCKHUX YacTHil (1Mo ¢oTorpadusm
TPEKOB 3apsSYKEHHBIX YAaCTUL B MATHUTHOM
nose)"

142

du3nuecKknii MPaKTUKYM 10 TEME
"N3mepenne nocrossHHoM [11anka Ha
ocHOBe uccienoBanus Gorordpdexra” unm
"HUccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOJUO0/ OT HanpspKeHus"

143

DHU3NYECKUIN TPAKTUKYM IO TEME
"MccnenoBaHue CrieKTpa pa3peskeHHOro
aTOMapHOro BOJOPOJIa U UBMEPEHUE
nocTosiHHOM PunGepra"

144

du3nyecKkuil MPaKTUKYM 110 TEME
"UccnenoBanue paauoakTUBHOTO (hoHa ¢
HCIIOJB30BaHUEM JTI03UMeETpa’ Wi
"N3ydeHune norioneHus 6era-4yacTuil
anroMuHueM"




145

@u3nyecKuil MPaKTUKYM 110 TEME
"HabGaroneuus 38318010 Heba
HEBOOPYKEHHBIM I'JIa30M C HCII0JIb30BaHUEM
KOMITBIOTEPHBIX TTPUIIOKEHUHN TS
OIPECIICHHS ITOJIOKCHHS HEOCCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro moymapus 1 sipkue
3BE31b1" Hn "HaOImroqeHns B TeaeCcKon
JIyHbI, IJIaHET, TYMAHHOCTEN U 3BE3IHBIX
cKomieHui"

146

O0o001IeHNE U CUCTeMaTU3aIUs 3HAHMIA.
Ponb ¢u3uku u acTpoHOMHH B
SKOHOMHYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHON M 3THYECKOU cdepax
JIeSITEILHOCTH YEJI0BEKa

147

O0o001IeHNE U CUCTeMaTH3aIUs 3HAHMIA.
Posb 1 MecTO GU3HKH U aCTPOHOMHUU B
COBPEMEHHOW Hay4HOU KapTUHE MHUpa

148

O0600111eHHE ¥ CUCTEMATH3AIIMS 3HAHUHN.
Pois ¢pusnueckoit Teopun B HOpMUPOBAHUN
MPeJCTaBICHUN 0 (PU3MUECKO KapTHHE
MHUPa, MECTO (PU3NYECKON KapTUHBI MUPA B
00I1IeM PsSITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MTPEACTABICHUI O IPUPOIE

149

O0001IIEHE U cCUCTEMAaTU3AaIUA 3HAHUI 1O
Teme "Kunematuka"

150

O060011eHIE U CUCTEMATU3AIUA 3HAHUH 110
teme "Kunematuka"

151

O0001IIEHNE U CUCTEMATU3AIIUA 3HAHUI 1O




teme "Jlunamuka"

152

O000111eHIE U CUCTEMATU3AIUA 3HAHUH 110
teMe "CTaTuka TBepaoro remna"

153

O0o01IeHue 1 cucTeMaTH3aIus 3HaHUH 10
Teme "3aKOHBI COXpaHEHUsI B MeXaHUKe"

154

O0001IEeHNE ¥ CHCTEMAaTH3alU 3HaHUHI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETHY €CKOM
teopun"

155

O0001IeHEe U CHCTEMATHU3aIUA 3HAHUI 110
teMe "Tepmoannamuka. TemnoBsie
MaIIuHb"

156

O0600111eHIE U CUCTEMATH3AlUS 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIECTBA.
da3oBblie Mepexonl"”

157

O0001IeHNE U CHCTEMATH3aIMA 3HAHNUI 110
TeMe "DnekTpuueckoe moie"

158

O06o0meHne 1 cucTeMaTH3anus 3HaHUH 110
teme "IlocTosHHBIN ek TpudyecKuil ToK"

159

O0001IEeHrE ¥ CHCTEMAaTH3alU 3HaHUHI 110
teme "Toku B pa3nuuHbIX cpenax”

160

O0001IEeHNE U CHCTEMAaTU3alUs 3HAHUI 110
TeMe "Maruutsoe mmosne"

161

PesepBubiii ypok. O600menue u
CHCTEMATHU3alMs 3HAHUI 110 TEME
"DneKTpoMarHuTHast HHAYKUIUS"

162

PesepBHbIii ypok. O0o01meHue 1
cHCTEMAaTH3alMs 3HAHUI 110 TEME
"Mexanngeckue konedanus"




163

PesepBubiii ypok. O6o01meHue u
CHCTEeMaTH3allus 3HAHHUH 110 TeMe
"DnekTpoMarHuTHbIE KojebaHus"

164

PesepBHbiii ypok. O6o0menHue u
CHCTEMAaTHU3allUs 3HAHHUI 110 TeMe
"MexaHU4YeCKUe U 3JICKTPOMArHUTHBIC
BOJIHBI"

165

PesepBHbiii ypok. O000mieHue 1
cucreMatusanud 3Hauii mo reme "Omruka"

166

PesepBHbIii ypok. O0o01IeHue 1
cucreMatusanud 3HaHui 1o TeMe "OCHOBBI
CTO"

167

PesepBubiii ypok. O6001meHne u
cucremMarus3anus 3HAHUU II0 TEME
"KopryckyisipHO-BOJTHOBOMU ayainu3m"

168

PesepBHbIii ypok. O0o01meHne u
cucTeMaTu3anug 3HaHui no TeMe "Ousnka
aTtoma"

169

Pe3epBHbIii ypok. O0001IEHUE T
CHUCTeMaTH3alMs 3HaHui 1o Teme "dusnka
aTOMHOTO s|JIpa U JIEMEHTapHbIX yacTul"

170

PesepBHbIii ypok. O0o01meHue u
CHCTeMaTu3allus 3HaHUH 110 TeMe
"DneMeHThl acTpodu3uKu"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170
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