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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aresIbHOE MPEIMETHOE COIepKAHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma mo ¢usuke AaET TpPENCTaBICHUE O MLENSAX, COACPNKAHUH, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJa4i NpoQPecCHOHAIBHON OPUEHTALMU, HANpPaBJICHO Ha CO3JAaHUE YCJIOBUN IS
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATbHOCTSIM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM [l  pa3paboTKu TpeOOBaHUWA K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBbIE pe3yJbTaThl OCBOCHHUSI Kypca (QHU3UKKM Ha yriyOJIEéHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU JJI1 COCTABIEHUS CBOMX pabOYMX MPOrPaMM.

[Iporpamma o (u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHEeHUs 00s3aTeIbHON YacTH COJIepKaHusl Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJOTMI B cdepe SHEPreTUKH, TPaHCHOpTa, OCBOCHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/I IO3HAHMSI TIPU BHITIOJIHEHUH UMU YIECOHBIX MCCIICIOBAaHUH.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepHal U3 BCEX pa3aesnoB (GU3MKHU, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHUECKUMU MTPOOIeMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA U COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
npo0JIeM palMOHAIBLHOTO IPUPOAOIIOIB30BAHNS U SKOJIOTUYECKOI 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJabopatopHbie paboThl U pabOThl MpakTukyMa. [Ipu 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpanus paboT MpakTHKymMa B CHUCTEMY JabopaTOpHBIX paboOT, KOTOpbIE
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B nporpamme mo ¢Qu3mke cucreMa YYCHHUECKOTO OKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabunera Qusuku. [Ipu 3TOM oObOecrneyuBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHHMaHUE yIENSETCS PEHICHHIO PAcUYETHBIX U KA4eCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fesioB. /[ kayecTBEHHBIX 3aad
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMTIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECIEUYMBAET IMOCTAHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 000pyJaoBaHUE [JII YUYEHMUECKUX TMPAKTHUYECKUX PpadoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpoBaHUE YMEHUN OOBICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3MUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
npoliecce U3y4eHus Kypca (PU3uKu Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopmMupoBaHue YMEHHUI MPUMEHITh TEOPETUUECKHUE 3HAHUS ISl OObSICHEHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢usnyeckoil MOJENTH, aJeKBaTHOM YCJOBUSAM 3aJadd, B TOM 4YHCJE 3aj1ad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBENEHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuUTHE UHTEpeca K chepam npodecCuOHAILHON NIeSITEIbHOCTH, CBA3aHHOU
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemeii B mporpamme Mo (u3uke TepedeHb Ta0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
M3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
abCoNIOTHO TBEPAOE TENO, HAcalbHAs >KUAKOCTb, WACANBHBIA Ta3, TOYEUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKa W HAaNpsSOKEHUS B LEMH TMOCTOSIHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpoCThb (CpemHsii CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUAIBHONW TOYKH OT BPEMEHH U MX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuxeHue. [[BkeHue  MaTepuaIbHOM  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHaApSJOB, LEMHbIC, IIeCTepEHYaThie W PEMEHHbIE Iepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUMN C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUus KOHMYECKOTO MasiTHUKa
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uuuu Cuil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBUKEHUE
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cuiia CONPOTUBICHUS TpPH JABIXKCHHH Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHTEJILHO HEMHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MAJICHHH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHU JBUKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHue NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU depe3
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HeyCTOWYMBOE, O0€3pa3IMuHOE paBHOBECHE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOrO TEJd, HUMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmiynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUabHbIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaNbHBIE W HENOTEHUUAJIbHbIE CHIbL. [loTeHIUManbHas >HEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKasi CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CHUJIBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomot, npaKmuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KUHETUYECKOW SHEPTUH TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATHUX



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7caIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COIIOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mojenu 1BUXKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopmnsie padomul, npaKmuKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydenue nzodapHoro mporecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KAK CPEIHUE 3HAYEHMS BEJIIMYMH, OMUCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHe MennaeneeBa—KianeipoHa U BbIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTa B TepMoArHAMUKe. Berauciienne paboTsl o rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Teruorel. TennoéMkocTs Tema. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl  HU3MEHEHHUS  BHYTPEHHEH  JHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropot 3akOH TEPMOAMHAMHUKHA JJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHE ACIIEKThl MCIOJIb30BAaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTWUIU3ALUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanusa. VcmapeHue u kurmenwe. Y aenbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro Tena. Pactskenue u cxarue. Cnpur. Monyns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPruun B (Pa3oBbIX MEpPEXoaax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHME MPOLECCHL:  KUJKUE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopen HEeHBIOTOHOBCKOM KUJKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccrnenoBaHnue 3aBUCUMOCTH  AeopMalMy  pPEe3UHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKAN 3apsii. 3aKOH COXPAHEHUSI DIIEKTPUUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM ToJIE. Jluanexrpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coeqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AJICKTPOMETP, DJIGKTPOCTATHUECKas 3allliTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLINAN IEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpolCTBO U JEUCTBUE KOHJIEHCATOpa MOCTOSIHHOW U IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiiKa U pa3psaaKa KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKAILLEH KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHsS CyIlIECTBOBAaHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. MCTOYHHKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

ITocnenoBarenbHOE, MApAILIETBHOE, CMENIAHHOE COCAMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

O/JIC m BHYTpEHHEE CONPOTUBIICHHE HCTOYHMKA TOKa. 3akoH Owma i
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIAIY MTONIEPEYHOr0 CEYEHUS U MaTepurara.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pasHOCTH MOTEHIHAIOB MEXAY IMOJIOCAMUA MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTM CHJIBI TOKa OT HANpPsDKEHUA UL JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pasHOCTH MOTEHIHAIOB MEXAY IMOJMIOCAMUA MCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IIPOBOJAMMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTb COIPOTUBJIEHUSI METAUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

IlonynpoBOgHUKH. CoOcTBeHHas U IIPUMECHAsT  IPOBOAUMOCTH
MOJIypOBOAHUKOB. CBolicTBa p—N-nepexoa. [1oynpoBoJHUKOBBIE TPUOOPHI.

DONEKTPUYECKUI TOK B JJIEKTPOIMUTAX. DJIEKTPOIUTHYECKAS JUCCOLMALINS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA U IPAKTUUECKOE MPUMEHEHHUE: Ta3opaspsiaHble
JaMIIbl, AJIEKTPOHHO-IIyuyeBas TpyOKa, MOJIYNPOBOAHUKOBBIE NPUOOPHI: THO/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHUE MEIH,
BBIIIJIABKA AJFOMHUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHHME TPOBOAMMOCTH METAJUIOB U MOJYIIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  COIIPOTHMBIIEHMS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU AUOMA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl n3MepeHusi (PU3NYECKUX BEIUYMH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U IA(POBBIX U3MEPUTETHHBIX MTPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCONIOTHBIE ¥ OTHOCUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUYECKUX BEITHUUH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nuecKuX BEIMYMH, MPOBEPKAa MPEIJIOKEHHBIX TUIOTE3 (BbIOOP W3 padoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3fenax «YUYCHHYECKHH  IKCIEPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYLIECTBIIAETCS C YYETOM COIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpa(uu U TEXHOJIOTHUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBJICHUE, HAy4HbIH (akT, TMIOTE3a, (U3MYecKas BETMYMHA, 3aKOH,



Teopusi, HaOIIOJEHHE, SKCIEPUMEHT, MOJCIMpPOBaHUE, MOJeb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUICCKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPTaHUYECKOro TOIUIMBA JUISI BBIPAOOTKH  «TEIUIOBOM» |
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIECTBa, MOJISIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (TMPOCKON, BOAOMET W JAPYTUe), IBUTATEIIb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra3opa3psIHbIC JIAMITBI, TTOJYIPOBOIHUKOBBIEC TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccenenoBanne NeUCTBUSA IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpPOMAarHUTHOM MHAYKUMHM. [lOTOK BEKkTOpa MarHUTHOU
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH TMOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd J/]C caMOMHIYKUIHUHA OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MojieH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMMcaHue (3aKOH COXpPaHEHUS MEXaHHYeCKOW 3Hepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[leprion u uacrora kosneOanwmii. [lepron Manbix CBOOOJHBIX KOJEOAHMIA
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHcTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHS YHEPTUU MIPH KOJICOAHUAX Tpy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnele Koaedanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsiia KOHACHCATOpa ¢ aMIUIUTY10M CHITBI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPrUu B HI€aIbHOM KOIeOaTeIbHOM KOHTYE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBHCHUMOCTH IIEPEMEHHOI 0 TOKA OT BPEMEHH.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TMPU MPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMATHUTHBIE KOJICOAHHUS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbIE CHHYCOUAIbHBIE KOJICOaHUsI.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOr0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u nudpaxius.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpruéMHUK, TeJIEBU30D, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3yuyeHne napameTpoB 3ByKOBOI BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpakenue cBeta. 3aKOHBI oTpaxkeHUsi cBera. [locTtpoeHue n3o0paxkeHui B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETa M COOTHOUIECHHWE JUJIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHUECKOTO CBETA
yepes3 IpaHmIly pas3zelia IByX ONTHYECKUX CpPen.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTossHME M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIEIUIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontmka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS pelIéTKa.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBanne XoAa CBETOBBIX NYYKOB Yepe3 IJIOCKONapaJIeNIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB U300payKeHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nonsipu3anuu CBeTa.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIEHUS CTEKJIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IpUMEpe KUIKUX JIMH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BIL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTEpPEpeHIIny 1 MOIIPU3AINH CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IYYEHHUS] CBETOAMOJA MpPU MOMOIIU JUDPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNPUYMHHOCTUA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLICHUE JJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEl U UMITYJIbCOM PENSITUBUCTCKOM YAaCTULBI. DHEPIrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHME MPOILECCH: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alluh JABWXKYIecs uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. Qu3zuxka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJECHHOE U3JydeHue cBera. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOLUX YACTHLL.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0PA U I1EMEHMAPHBIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKkOH pPAaJMOAaKTUBHOIO pacnana. PanvoakTUBHBIE HW30TOIBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [lenenne u cuntes saep. Anepasie peaktopsl. [IpoGaemb
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[IpencraBnenue o CtangapTHoi Moaenu. KBapK-TiIF0OHHAst MOJENb aIpOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znea 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAAMOTENECKOIbI, BHEATMOC(EpHast aCTPOHOMHSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaabHbII KIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOeHHE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxkenue u nBukenue CoJiHIIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEepHOro MOJyliapus U SIpKue
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UGPOBBIX U3MEPUTEIILHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKHX  pazieiax «YUYEHHUYECKHM  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIECIMAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qu3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAYYHOW KapTUHE MHUPA, 3HAYCHUE OINKCATEIbHOU,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnuvle NOHAMUA,CEAZAHHBLE C UYUCHUEM MEMO008 HAYYHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBomnble 37MeMeHTapHBIX (QyHKIUN. [Ipu3Haku momo0ust TPEyTrOJHLHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yIbTPa3BYKOBasi JHArHOCTUKAa B MEJUIIMHE, ONTHUYECKUE SBIEHUS B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eozpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJI€KM MArHUTHBIX  PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITIPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, PACHUIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIBHOCTH, B TOM YMCIIE B YACTH:

rPaskJIaHCKOTOBOCTIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH.

NATPUOTHYECKOI OBOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI OBOCIIUTAHMSA

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

e CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U MPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIaJa B MOCTPOECHUE YCTOMYUBOIO OYYILETO.

ICTETHYECKOr OBOCIIMTAHUA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO

TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.
TPYAOBOI OBOCIIMTAHMSA:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJIe CBA3AHHBIM C (QU3MKOW W TEXHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€CKOroBOCIMTaHuA .

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

pPaCIIMPEHUE ONBITA NEATEIBHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH HA
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HCHHOCTUHAYYHOI' OIIO3HAHUSA

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKU OCYIIECTBIATh IMPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIleTornuecKue1eicTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTE€pUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOJIEM.

Bba3oBblenccieaoBare/bCKHEAEICTBUA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATENIbHOCTH B 00JaCTH (DU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsiX, B TOM YHUCIJIE MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB B 00JAaCTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPOpETAlfio MH()OpPMALMU Pa3IHMYHbIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBAaThJ0CTOBEPH OCTbUH(POPMALINH;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeKeHus, IMPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3yaTU3ALINH.

KoMMyHUKATHBHBICYHUBEpPCAJbHbICY4YeOHbICACHCTBHSA:



OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-ypOUHOU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C MCHOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENbHOCTH, OpPraHHU30BBIBaTh U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
OOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0nmactT (U3MKKM W aACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTIbHO COCTaBIIATH TUIAH PEIICHUs] PACUETHBIX M KauyeCTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;
JaBaThOIICHKYHOBBIMCHUTYAIIHSIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBATH €ro, OpaTb Ha cedd
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATHIIPUOOPETEHHBIHOTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, IMOIUOHAJIbHBINNHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedIIeKCUU JI1 OIEHKH CHUTYalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA,;

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS HMOIMOHATILHBIN WHTEJIEKT, MIPEANOIar afoIIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpETyJUPOBAHMS, BKIFOYAIONIEr0 CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBAThH, UCXOS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUM |

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MporHocTuyeckod  (QyHkiui  GU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIIECCOB  (SIBJICHWI): WHEpHHAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTALIMYECKOT0) Teja, UACaTbHbIN ra3, TOUeUHbIA 3apsi,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATU3UPOBATh M OOBACHATH MEXaHMUYECKHE TIPOIEeCChl U  SIBJICHHS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbca U MEXaHUYECKOU
SHEPrUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW SHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ 'anuies, BTOporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHoBHble TmonoxeHuss MKT u 3akoHbl MoJekynsipHOW (U3UKH U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryueu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABJICHUS UJICAIBHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsA, MNPUHLHI CYNEPHO3ULHUHA 3JIEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OIHUCHIBATh (HU3MYECKHUE MPOLECCHl M SABJICHUS, HCIONb3YysSd BETUYHMHBIL:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YOPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
HEprust ynpyroil nedopManuu MOPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACabHOTO OJHOATOMHOIO rasa, paboTa uAEaIbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATUYECKOTO MO,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapaJlJIeIbHBIM COEMHEHUEM PE3UCTOPOB, SHEPIUs ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYMpPOBaTh YCTAaHOBKY, (DUKCUPOBATH pe3yibTaThl MOJY4EHHON
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAaJIbHBIA METOJ U3MEPEHHUs], OLIEHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3BL;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3aJa4d C SBHO 33JaHHOW M HESBHO 3aJaHHOU
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKkux TEOpPUM NpU HCIOIb30BAHMM MAaTEMAaTHUYECKHX METO/I0B
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIBTATBl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3esioB Kypca (PU3MKH, a TaKKe WHTETpallii 3HAHUN U3 IPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
MPUHLIUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH U OIIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOU
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM W TEXHOJIOTMM JJIsl JAJBHEHIIEr0 Pa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TOMCKa, MepepadOTKU U NPEAbSBICHUS Y4eOHOU WU
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATH MOTUBALIMIO K OyAymiell npoeCCuOHAIBHON AESITEIIbHOCTH 110
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K konny obOyuenuss BIIl Knacce mnpeaMETHbIE pe3yibTaTbl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM DPA3BUTHUH, 3HAYEHUE ONUCATEIbHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyecKoil KapTUHE MUPA, MECTO (PU3HUECKON KapTHHBI MUpPa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBIA TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, UICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOLIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIU3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SABJICHUSI, UCTIONB3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaANOaKTUBHOTO pacnajia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TIOJISl, MAarHUTHBIM MOTOK, CWia AMIepa, MWHIYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTEKaHUS  (PU3UYECKUX  SIBJICHUA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue siaep, (PU3NYecKrue MNPUHIUIBI CHEKTPaIbHOrO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJAralIlie acCTPOHOMHYECKUE MOHSTHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCJIEI0BAaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
co0rofaTh TMpaBmiia 0€30MacHOTO TPyAa MPH MPOBEACHUU WCCIICTOBAHU I
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nyuecKol MOJENbI0: Ha OCHOBAaHWUM aHaju3a YCJIOBHS BBIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACYETHl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX, aHAIIM3UPOBAThH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAaWBaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBeKa, CBS3aHHOW ¢ (PU3MUECKMMM IpoleccaMu, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHSATh pPa3Iu4HbIe crocoObl paboThl ¢ MH(pOpMalel (HU3nIecKoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUSI U MHTEPIIPETALUU
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJIAPTHBIX CUTYallUAX, aJIEKBAaTHO OLIEHWBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
N KosnuecrBoyacos JIEKTPOHHBIE
°
HaunmenoBanuepasueioB u (undposbie)
n/ Bcer KoHnTpoJbHbIepa0doT IIpakTnueckuepador
TeMIIPOrpaMMBbl o0pa3oBareJbHbIEpeCypC
1 1] bl bl

bl

Paznen 1.HAYUYHBIM METO/ ITIO3HAHUS IIPUPO/IbI

1.1 Hay4HbpIMeTOITO3HAHUSTIPH POIBI 6
Hroromopasneny 6
Paznen 2.MEXAHUKA
2.1 Kunematnka 10 1
2.2 JlnHamuka 10
2.3 CratukaTtBépaororena 5
24 3aKOHBICOXPAaHEHHS B MEXAHUKE 10
Hroromnopasneny 35
Paznen 3I.MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKONTEOD 15 1
uu
3.2 Tepmoaunamuka. T emioBbIeMaIMHBI 20 1
33 ArperatHble COCTOSIHUS BEIIECTBA. 14 1
dazoBbIe Mepexobl
Hroronopasueny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUYECKOEIOIIE 24 1




4.2 IToCTOAHHBINAIEKTPUYECKUNTOK 24
4.3 Toku B pa3au4HBIXCPEIAX 6
Uroronopazaeny 54
Paznen 5.@M3MYECKUHA TPAKTUKYM
5.1 OU3NUECKUUTTPAKTUKYM 16 16
Hroromnopasneny 16
PesepBHOEBpEMS 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KUIACC

KosauuecrBouacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMepa3aesioB " (undppoBbie)
n/n TEMIIPOTrPaMMbI Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPCHI
Paznen 1.2JIEKTPOAUHAMUKA
1.1 MaruuTtHoemnosne 14
1.2 DneKTpoMarHUTHasUH Ty KITU ST 13 1
Hroronopazmeny 27
Paznen 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHuueckueKoneOanus 10
2.2 ONeKTpOMarHUTHBIEKOJIEOaHU S 15
53 MexaHnnueckue u 10 1
AIIEKTPOMATHUTHBIEBOJIHBI
2.4 OnTuka 25 1
Hroronopazaeny 60

Paznen 3.0CHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 Ocuoser CTO 5 1
Uroronopazneny 5
Pasne1 4 KBAHTOBASA ®U3UKA
41 KOpHYCKyﬂﬂpHO- 15
BOJIHOBOMyaIM3M
4.2 dusnkaaroma 5
43 ®du3rKa aTOMHOIO SiApa U 5

SJICMCHTAPHBIX YaCTHUI]




Uroronopazueny 25

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

51 DNIEeMEHTHIACTPOHOMUH U 12
acTpopu3uKu
Hroromnopasneny 12
Paznen 6.0M3MYECKUIA MPAKTUKYM
6.1 DU3NUECKUUIIPAKTUKYM 16 16
Hroronopasnery 16
Paznen 7.0 BOBIIAIOIIEE IOBTOPEHHUE
CucreMatusainus 1 00001eHIE
NPEIMETHOT'O COACPKAHUS U
7.1 OIIBITA JAESITEIHLHOCTH, 15
NpUOOPETEHHOT O IPU U3YUECHUU
Kypca ¢usuku 10 — 11 xnaccon
Hroronopazaeny 15
Pe3epBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10
. 170 16

I[TPOT'PAMME







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecrBouyacos
n| Temaypoxa Bce Kopouss 1T — Harau3 dueKkTpoHHbIenU(poBHICOOPa
er y4yeHust 30BaTe/IbHbIEPECYPCHI
/ bIepabOTHI nepadoThl
I 0
1 dusznka — GpyHIaMEeHTaIbHAS HAyKa O MPUPOJIE 1
9 HayuHb1il MeTOa MO3HAHUS U METO/IbI 1
WCCIIeIOBaHUS (PU3NUYECKUX SBJICHUM
DKCIEpUMEHT U TEOpHs B Mpoliecce MO3HAHUS
3 npupoasl. HabmoaeHue u SKkcnepuMeHT B 1
busnke
4 Crnioco6pn3mMepeHuspu3ny eCKUXBEIUUNH 1
5 AOCONIOTHAS ¥ OTHOCUTENBHASI TOTPEIIHOCTH 1
U3MepeHn (PU3HUeCKUX BEIUINH
MogenupoBanue B pusuke. Poib u mecto
5 ¢busnku B HOPMUPOBAHUH COBPEMEHHOM 1
HAy4YHOU KapTHHBI MUPA, B IPAKTUYECKOM
JEeSITEIbHOCTU JIFOAEH
Mexanunueckoe aBmxeHue. Cucrema oTcuera.
7 OTHOCUTEIIBHOCTh MEXaHUYECKOT O JBUKECHUS. 1
[Ipsimast m oOpaTHasi3a1auNMEXaHUKH
Paguyc-BexkTop MaTepuanbHON TOYKH, €r0
8 MPOEKIINK Ha OCH KOOpauHAT. Tpaexktopus. 1
ITepemenienne. CkopocCTb.
MXnpoekMMHa0CUKOOPIUHAT




PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE.

9 I'padmueckoe onrcanne paBHOMEPHOTO
IPSAMOJIMHEWHOTO IBUKEHUS

10 CroxxeHHe nepeMeneHnid 1 CKOPOCTEM.
Pemenue 3anau
HepaBHomepHOe nBUKeHHE. MTHOBEHHAs

11 | ckopoctb. Yckopenue. [Ipsamonuneiinoe
JBUYKEHHE C IIOCTOSIHHBIM YCKOPEHHUEM

12 ['paduueckoe onrcanue MpIMOINHEHHOT O
JBH)KEHUS C TOCTOSIHHBIM YCKOPEHUEM
CBoOonHoe nageHue. Y CKopeHne CBOOOIHOro

13 | manmeHus. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U UX Ipaduku

14 JIBrxenue Tena, OporeHHOro Mo yrioM K
TOPU30HTY
KpuBonuneitHoe nBr>xeHue. [[Bukenue no

15 OKPYXHOCTH. YTJIOBas M JINHEWHAS] CKOPOCT.
[Tepuon u yacrora. LleHTpOoCcTpeMHUTENBHOE U
MIOJIHOEYCKOPEHUE

16 | KouTponsHas pabora mo reme "Kunematnka"
Ilepssrif 3akoH HeroToHA. HEeprnanbsHbIe

17 | cucremsl orcuéra. [IpUHIIMT OTHOCUTENBHOCTH
INammnes. HemnepuuaibHbIe CUCTEMBI OTCYETA

18 Cwuna. PaBHoelicTByto1Ias cuia. Bropoit
3akoH Herorona. Macca

19 | BsaumopeiictBue ten. Tperuit 3akon HeioToHa

20 [TpuHumn cynepnosunuuu cui. Pemenue 3anau

Ha MPUMCHCHUC 3aKOHOB Hrrotona




3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBUBAJIEHTHOCTb T'PABUTAIMOHHON U
WHEPTHON MacCChI

29 Cuiia TSKECTH B YCKOpEHHE CBOOOTHOTO
najieHust
JIBr>xeHre HeOECHBIX TeNl U UX UCKYCCTBEHHBIX

23 | cnyrtHuKOB. [lepBas kocMu4ecKast CKOPOCTb.
3akonbl Kemepa

24 | Cwuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona v BUIbl CUII TPEHUSL.

25 | JIBWKEHUE B )KUIKOCTH U Ta3€ C YIETOM CHIIBI
COIIPOTHBJICHUS CPEJIbI

26 Hasnenue. 'mapocratuueckoe napieHue. Cuna
Apxumena

97 AbcomoTHO TBepaoe Teno. [loctynaTensHoe
BpalllaTeJIbHOE JBH>KEHUE TBEPJIOTO TEa

98 MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaIleHUS.
[Tneqocuisl
CroxxeHne CHJl, TPHJIOKEHHBIX K TBEPIOMY

29 | Temy. LlenTp TsHKEeCTH Tena. Y CIOBUS
paBHOBECHs TBEpAOTro Tesa. BunbipaBHOBeCU

30 Pemennesanau

31 KonrtponpHas pabora no reme "J{luHamuka.
CratukaTtBepgororena"
Nmnynsc MaTepuanbHON TOYKHU, CHCTEMBI

g9 | MATEPHATBHEIX TOYEK. Lentp Macc cucremMbl

MaTepualibHBIX TOYEK. Teopema o
JABHXKCHUHMICHTpaMacc




33

NmMnynbc cuiibl 1 UI3MEHEHUE UMITYJIbCA TEa.
3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE
JIBUOKEHUE

34

MoMEHT UMITyJIbca MaTepUaIbHOU TOUKH.
IIpencraBieHne 0 COXpaHEHUN MOMEHTA
MMITYJIbCA B LIEHTPAJIBHBIX MOJISX

35

Peiiennesanau

36

Pa6oTa cuiiel Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. I paduueckoe npeacTaBieHne
paboThI crbl. MOIIHOCTD CUJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUHU KMHETHYECKOH 3Heprun
MaTepUAIILHON TOUKH

38

[loreHuuanbHble U HEMOTEHIIMAIbHBIE CUJIBI.
[ToTeHunanbHas SHEprus.
BropaskocMuueckascKkoOpocTh

39

TpeTbst KocMHUecKas cCKOpocTh. CBs3b pabOTHI
HENOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU SHEPIUU CUCTEMBI TEIL.
3aKOHCOXpaHEHUAMEXaHUYECKOWIHEPruu

40

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenune bepHynmm 1 uaeanbHOM
KUJKOCTH

41

KonTponbsHas pabora o Teme "3aKoHbI
COXpaHEHHs B MeXaHuKe"

42

PazButue npeacraBieHuil 0 IpUpPOJE TEMIOTHI.
OcnoBuebie nonoxeanst MKT. uddysus.
bpoyHOBCKOE NBHKEHUE




Ctpoenune ra3000pa3HbIX, )KUAKUX U TBEPIBIX

43 Tell. XapakTep JBUAKEHUS U B3aUMO/JICHCTBUSA
YacTHUIl BEeIleCTBa

44 Macca u pa3mepsl MOJIEKYJT (ATOMOB).
KomnuectBoBemniectra. [TocrossHHass ABoraapo

45 Temneparypa. TemnoBoe paBHosecue. [1kana
Lenscus

46 Pemennesanau

47 HNneanpubmiras. I'a30BbI€3aKOHBI

48 VpaBaenue Menaeneea-Knanelipona.
Pemenne 3agau

49 | AbGcomoTHasTeMiiepatypa. 3akon/lanpToHa

50 N3omnporieccsl B ueanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padmueckoe mpeacTaBiIeHNE H30MPOIIECCOB:
M30TepMa, U30Xopa, n3obdapa

52 | OcuoBHoeypaBHenne MKT

53 | Pemenunesamau
CBs13b a0COMIOTHOM TEMITEPATypPhI

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeIHen
KUHETUYECKOW 3HEPruei MoCTynaTeabHOr o
TENJIOBOr'O JIBM)KEHUSI €€ YaCTUll

55 O6o0mIeHne 1 cucTeMaTh3aus 3HaHUM 10
teme "OcHoBbel MKT"

56 | KonrtponpsHas padora mo reme "OcHoBbel MKT"
TepmoauHamMuueckas cuctema. 3ajgaHue

57 | BHemHux ycnoBuit 1y T/] cuctembl. Buemane

U BHyTpeHHHe napametpsl. [Tapamerpsr T/




CHCTEMBbI KaK CpeJHUE 3HAUECHUS BEJIMUMH,
OIMCHIBAIOLINX €€ HA MUKPOCKOIIMY €CKOM
YpOBHE

HyneBoe Hauano TepMOJUHAMUKH.

58 | CamonpousBossHas penakcanus Tl cuctemsr
K TETJIOBOMY PaBHOBECHIO

59 Monens uaeanbHOro ra3a B TepMOJIMHAMUKE.
Y cnoBUATPUM EHUMOCTUATONM OJETN

60 VYpaBuenue Menaeneea-Kinaneiipona u
BBIPA)KEHUE JJ1s1 BHYTPEHHEN SHEPTUU
BeIpaskeHue 71 BHYTPEHHEN SHEPTUU

61 | omHOATOMHOTO MAEATHHOTO rasa.
KBasucratnueckne u HeCTaTUYECKUETIPOIIECChI
DrnemeHTapHas paboTa B TepMOJUHAMUKE.

62 | Beruucnenue paboThl Mo TpaduKy mporecca Ha
pV-aunarpamMmme
Tennonepenaya kKak cnocod U3MEHEHUS

63 | BHyTpenHeil sHeprun T/] cuctembl 6e3
COBEpILIEHUs pabOThI

64 | KonBekus, TEMIONPOBOAHOCTh, H3ITYUEHHE
KommuectBo temnotel. TennoémMkocTs Tena

65 | VYnenbHAs U MOJISIpHAS TEIIOEMKOCTH
BEIIECTBA. Y ICIbHASATEIIOTACT OPAHUSATOIIIINBA

66 Pacuér kosmuecTBa TEIIOTHI IPU
TenJonepeaaye

67 [Tonstre 06 agnabarnoMm mporuiecce. [1epBorit
3aKOH TEPMOJIMHAMUKH

68 | KommuecTtBo TEmIOTH U paboTa Kak Mephbl




W3MEHEHUs BHyTpeHHeH sHepruu T /] cucrembl

BTopoii 3aK0H TEpMOJUHAMUKHU JJIS

69 | paBHOBECHBIX U HEPAaBHOBECHBIX MTPOLIECCOB.
HeobpaTuMOCThIpHPOAHBIXITPOIIECCOB

70 [Tpunuune! geictBus TenaoBbix MammH. KITJ]

71 | MakcumansHoe 3HadeHue KIT/. Iukn Kapuo

72 Pemennesamau
DKOJOrHYeCKUEe aCIEKThI HCIIOIb30BaHUS

73 | TemJIOBBIX ABUTATEIIEH.
TennoBoe3arpsa3HEeHUEOKPYKaIOIIeHCpeabl

74 | Pemenuezanau

75 O0600111eHIE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TennoBsieManuHb"

76 KonrtponpHas pabora o reme
"Tepmoannamuka. TennoBsieMaIMHb!"
[TapooOpa3oBanre u KoHAeHcanus. Mcmapenue

77 U KUIICHHE.
VenbHasTena0TANIapOOOpPa30BAHUS
HacebimieHHbIe 1 HEHACHIIIICHHBIC TIAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIIIIEHHOTO T1apa OT

78 | TeMmepaTypsl, HX HE3aBHCUMOCTh OT 00bEMa
HACBIIIEHHOT0 Tapa.
3aBUCHMOCThTEMIIEPATYPBIKUTICHUSOTIABIICHU
s B JKHUJIKOCTH

79 BnaxHocTh Bo3ayxa. AOCOIIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

80 | Pemenuesamau




TBépnoe teno. Kpucrammmueckue u amopdubie

81 Teaa. AHU30TPONUSACBONCTBKPUCTAIIOB

82 [InaBnenue u kpucTaIM3anus. Y 1eabHas
TeroTa miuasieHus. Cyonumanus
Hedbopmaruu TBEpIOTO Tena. PacTskeHue u

83 | coxarume. CnBur. Moayns FOnra. [Ipenen
yrnpyrux nedopmanmii
TennoBoe pacuipeHue KUAKOCTEN U TBEPABIX

84 | Tten. AHrapMOHHM3M TEILJIOBBIX KOJICOaHUH
YacTHUIl BEIlleCTBa

85 [TpeoOpazoBanue 3Hepruu B (pa3oBbIX
nepexouax

86 | VYpaBHeHueTemIOBOrodananca

87 | Pemenunesanau
IToBepxHOCTHOE HaTspKeHUE. Kanusuisipaelie

88 | sBneHwus. [laBieHue 1moa MCKPUBICHHOU
MIOBEPXHOCTBIO Kkuakoctu. Popmynallamiaca
O06o01mIeHne U CUCTeMaTH3allHsI 3HAHUH 110

89 | Tteme "ArperaTHble COCTOSTHUS BEIECTRA.
da3zoBbIeniepexob"

90 KonTponbsHas pabora o Teme "ArperatHoie
coctosinus Bemecta. dazoBeienepexoab!”
DNeKTpU3anus Tesl U €€ MPOSBIICHUS.

01 DnekTpruyeckuii 3apan. /Isa Buaa
ANIEKTpUYECKUX 3apsaaoB. [IpoBomHUKH,
JUAJICKTPUKH U IOy POBOTHUKH

92 DneMeHTapHbIN IEKTPUUECKUH 3apsl. 3aKOH

COXpaHCHUSA DJICKTPHUYCCKOI'O 3apsaa




B3aumoneiictBue 3apsaaoB. TodeuHble 3apsibl.

93 3akoH Kynona

94 | Pemenunesanau

95 DnekTpudeckoe nojue. Ero nefictBue Ha
AIEKTPUYECKUE 3aps/Ibl
HanpskEHHOCTB IEKTPUYECKOTrO MOJIA.

9% [TpoOHbIit 3apsia. JInHUK HAPSXKEHHOCTU
aseKTpudeckoro nojs. OnHoponHoe
JIEKTPUY ECKOE T10JIE

97 IToTeHIMaNBHOCTD YIEKTPOCTATUY €CKOTO MTOJIS.
Pa3HoCTh MOTEHLIMAIOB U HANIPSKEHHUE
[TorenuuanbHas 3Heprus 3apsaa B

98 | snekTpocTaTHUECKOM ITOJIE.
[ToTeHunan3aeKTpOCTaTHYECKOT OO

99 CB43b HANPsSHYKEHHOCTH MOJISI M PA3HOCTH
MOTEHIMAJIOB JUISl 3JIEKTPOCTATHYECKOT O TOJIs

10 .

0 [IpuHIMIICYTIEPIO3ULUUAIEKTPUYECKU XTTOJIEH

10

1 Pemiennesanau

10 | TIlone Toueunoro 3apsaa. [lose paBHOMEpHO

2 3apsKEHHOM Cepbl

10 [Tone paBHOMEPHO 3apsSKEHHOTO IO 00BEMY

3 mapa. [losie paBHOMEPHO 3apsKEHHOU
OECKOHEYHOI MJI0CKOCTH

10 | TIpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

4 YcioBue paBHOBECHU S 3aPsi0B

10 | JIudnekTpUKHU U MOITYIPOBOJAHUKH B




SJICKTPOCTATUYCCKOM I10JIC

Kongencarop. D1nekTpoEéMKOCTh

éO KOHJICHCATOpa. DIEKTPOEMKOCTH MIOCKOTO
KOHJICHCATOpa

10

7 [TapannenbHOECOETUHEHU EKOHIEH CaTOPOB

10

3 [TocnenoBaTenbHOECOETUHEHU EKOH/IEH CATOPOB

10

9 DHeprus3apsK eHHOT OKOHJIEH caTopa

11

0 Pemennesanau

11 JBrxeHue 3apspKEeHHOM 4acTULBI B

1 OJTHOPOZHOM 3JIEKTPUYECKOM I10J1€

11

5 Pemennesanau

11 | OO0oOmieHre 1 cHCTeMaTH3alus 3HAaHUH 110

3 TeMe "DnekTpuyeckoe mose"

11 | KouTponbHas pabota o Teme

4 "OnexTpuyeckoe mnoie"

1 Cuna toka. [locTostHHBIN TOK. Y cllOBUS

5 CYIIIECTBOBAHUS TTOCTOSTHHOTO AJIEKTPHIECKOTO
TOKa

11

5 Ucrounuku Toka. Hanpsokenue u 3/1C

11 | 3akon Oma s ydacTka memnm.

7 DIEKTPUIECKOECOMPOTHUBICHUE

11 | 3aBUCHMOCTH CONPOTUBIIECHUS OJHOPOIHOTO




MMPOBOJHKKA OT €ro JJIMHBI U ITIOIIaaAn
MOINEPEYHOro CCUCHUA

11 | VYnenbHOE COMPOTHBICHUE BEIIECTRA.

9 Pemenue 3anau

12 | TlocnenoBaTenbHOE, MapaIeIbHOE,

0 CMEIIAHHOE COEANHEHNE TPOBOJHUKOB

12 | Pacuér pa3BeTBIEHHBIX dJIEKTPHUUECKUX IICTICH.
1 [TpaBuna Kupxroda

12

5 Pewennesanau

12 | PaGoTa 3JeKTpUYecKoro Toka. 3akoH Jxoys
3 —Jlenua

12

4 Pemenunesanau

12 MOoIIHOCTh 3IeKTpruYecKoro Toka. TemnioBas
5 MOILIHOCTb, BbIJI€JIIeMasi Ha pE3UCTOPE

12

5 Pemenne3anau

12 | 3JC u BHyTpeHHEE CONMPOTUBIICHUE

7 HMCTOYHUKA TOKA

12 | 3akon Oma s MOJHOM (3aMKHYTOM)

8 AIIEKTPUYECKOH IIeTTH

12

9 Pemennesanau

13

0 MOIIHOCTEU CTOYHUKATOKA

13

KopoTtkoezambikanue




13

KOHI{GHC&TOP B IICITN ITOCTOSAHHOI'O TOKa

13

3 Pemennesanau

13 Pemenne 3aga4 mo teme "[locTOSHHBIH

4 ANEKTpUY ECKUH TOK"

13 Pemenue 3ana4g o reme "[1oCcTOSIHHBIN

5 ANEKTPUYECKUHN TOK"

13 Pemenne 3aga4g o teme "[1ocTOSHHBINA

6 AIIEKTPUIECKHUIA TOK"

13 O0001IeHrE U cCUCTEMATU3alUs 3HAHUI 110

7 teMe "[1oCTOSHHBIN 3JIEeKTPUYECKUI TOK"

13 KonTponsHas pabora mo teme "[locTostHHBIIM

8 AEKTPUY ECKUI TOK"

13 DIIEKTpUYECKast MPOBOIUMOCT Pa3INIHBIX

9 BEIIECTB. DJIESKTPUUYSCKUHA TOK B METAJIIaX.
CBepxnpoBoIUMOCTb

14 DIIEKTPUYECKUN TOK B paCTBOPAX U pacIljiaBax

0 AJIEKTPOJUTOB.
3akonbIDapaesIs3IeKTPOII3a

14 .

1 DNEeKTpUYECKU TOK B ra3ax. [lna3zma

14 | Dnexrpuueckuil TOk B Bakyyme. Bakyymusbie

2 npubopsI

14 .

3 DICKTPUUYCCKUHTOK B MOTYIIPOBOIHUKAX

14

[TomynpoBOHUKOBBIETTPUOOPBI




duznueckuil MpakTUKyM 1o TeMe "M3mepenue
CHJIBI TOKA Y HANPSDKEHUSI B LIENU IIOCTOSHHOT O
TOKa MPY TTIOMOIIM aHAIOTOBBIX U U POBBIX

24 U3MEPUTEIBHBIX TPHUOOPOB" UK "3HaKOMCTBO
¢ nudposoii maboparopueit mo pusuke.
[Tpumepbin3MepeHnsa(HpU3NI ECKUXBEINIHHITPU
MOMOIIMKOMITBIOTEPHBIXAATYUKOB "

14 dusznvecKuil mpakTukym 1o teme "M3yuenue

6 HEPaBHOMEPHOI'O IBUKEHUS C LIEJIbIO
OIpe/eNeHNs] MTHOBEHHOU ckopocTH"
duznuecknuil MpakTUKyM 110 TeMe "M3mepenue
YCKOPEHUS PU IPSIMOIMHENHOM

14 | paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM

7 mockoctn" win "MccnenoBanue 3aBUCHMOCTH
IIyTU OT BPEMEHHU [IPU PaBHOYCKOPEHHOM
IBHKeHUN"
duznuecknil mpakTUKyM 1o teMe "M3mepenune

14 | yckopeHus cBOOOIHOrO MajeHus" uiu

8 "N3yueHue ABUXKEHUS Teja, OPOIIEHHOTO
TOPU30HTAIBHO"
dusnueckuil npakTUKyM 1o Teme "M3ydenune

14 | MBIKEHHS TeNa MO OKPYXHOCTH C IIOCTOSIHHOM

9 10 MOIYJItO cKkopocThro" nim "HccnenoBanue
3aBHCHMOCTHU II€pHOAA 0OpaLCHUS
KOHMYECKOI0 MasATHHUKA OT €ro apameTpoB"
dusndecKkuil mpakTukym 1o teme "M3mepenue

15 PaBHOJIEH CTBYIOIIIEH CHUJIbI NIPU ABUKEHUU

0 OpycKa 10 HaAKJIOHHOW MJIOCKOCTH" MM

"[IpoBepka rUNOTE3bl O HE3ABUCUMOCTHU




BpPEMEHHU JABUKEHUS OpycKa M0 HAaKJIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE€ PAaCCTOSIHHE OT €ro
macchl"

15

du3nueckuii MPakKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aepopmaruu unmn "N3ydenne
JBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 JNErkuit 060K"

15

dusnueckuil pakTUKyM 110 TeMme "M3mepenue
KO3 (pPHIMEHTa TPEHUS 110 BEIUYUHE YTIIOBOI'O
kod(unmenta 3aBucumoctu Frp(N)" mmm
"UccnenoBanue NBMKEHUs OpycKa o
HAKJIOHHOM IMJIOCKOCTH C [1€PEMEHHBIM

ko3 pduireHToM TpeHus" nmm "Usyuenue
JBHMKEHUS I'Py3a Ha Bally ¢ TpeHuem"

15

du3nuecKkuii MPaKTUKYM 10 TEME
"HccnenoBanue yCcaoBUil paBHOBECHS
TBEPIIOTO TeJIa, UMEIOIIETO OCh BpallleHUs!" UK
"KoHcTpynpoBaHHE KPOHIUTEIHOB U pacyéT
cun ynpyroctu" wim "U3ydenue
YCTOMYMBOCTH TBEPJOrO Teja, UMEIOIIErO
JI011a/1b OMOPHI"

15

duznueckuil IpakTUKyM 110 TeMe "M3Mepenue
MMITYJIbCA TeJla 10 TOPMO3HOMY ITyTH" MJIN
"M3MepeHne CUIIbI TSATH, CKOPOCTH MO EIH
AIEKTPOMOOMIIS U MOIITHOCTH CHJIBI TSTU" WK
"CpaBHEHHME U3MEHEHHUS NMITYJIbCa TENa ¢
nmnyascoM cuiibl” i "UccnenoBanue




COXpaHEHHSI UMITYJIbCa MPU YIIPYT OM
B3aumoierictBuun" win "Mamepenue
KMHETHYECKOU PHEPTUM TeJja M0 TOPMO3HOMY
nyTtu"

duznuecknuil MpakTUKyM 1o Teme "M3yduenne
U30TE€PMUYECKOr0 Npouecca (PeKOMEHJ0BaHO

15 | wucnosk3oBaHue HUGPOBOI Taboparopun)" UIu

5 "N3ydyeHune n30XopHOro mnporecca’ uimn
"N3yuenue nzobapHOro npomecca' uim
"[IpoBepka ypaBHEHUS COCTOSTHUA"
duznuecknuil MpakTUKyM 110 TeMe "M3mepenue
yaenbHo# Tennoémkoctu"” mim "HccnenoBanue

15 Iporecca OCThIBAaHUS BellecTBa" WiIn

5 "UccnenoBanue annabaTtHOro mpouecca’ mwin
"M3yueHue B3aMMOCBS3H YHEPIUU
MEXMOJIEKYJIIPHOTO B3aUMOAEUCTBUS U
TeMIepaTypbl KUIIEHUS KUIKocTen"
duznueckuil MpakTUKyM 1o teme "M3yuenne
3aKOHOMEpPHOCTEHN MCIIapeHus KUAKOCTEN" nin
"N3mepeHne yaenbHON TENJIOThI IIaBICHUS

15 apaa" win "M3ydeHue cBOMCTB HACHILIEHHBIX

7 napoB" win "M3mepenne adcomroTHOM
BJIQYKHOCTHU BO3/1yXa U OLIEHKAa MAacChl IapOB B
MOMEIleHUH".
H3mepennexkod hppuireHTanoBepxXHOCTHOTOHAT
SKEHUS

15 Du3nyecKuil MPaKTUKYM 110 TEME

3 "HaGnrogeHue nmpeBpalieHus SHEeprun

3apsSHKEHHOI'0 KOHACH CATOPAa B SHEPIUIo




n3iydeHus ceeronnona” umm "Msydenue
MPOTEKAHUs TOKA B I[€MHU, COAEpKaIIeh
KoHeHcaTop" win "Pacnpenenenue pa3HOCTH
MOTEHIIMAJIOB (HANPSLKEHUS ) TpU
MOCJIEI0BATENBHOM COCANHEHUH
KOHJIEHCaTOpOB"

Pu3N4ECKUN MPAKTUKYM 10 TEME
"HccnenoBanyue CMENIAHHOTO COEUHEHHUS

15 | pesucropoB" mim "M3mMepeHue yaenbHOoro

9 COIPOTHUBJIEHUS TPOBOJHUKOB" UJTN
"NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT
HaIpsHKEHUs! U1 JJaMIIbl HaKaauBaHus"
Du3nyecKuil MPaKTUKYM 110 TEME
"HaGnrogenue smexktponusa’ wim "M3mepenue

16 3aps/ia OJHOBAJIEHTHOrO MOHA" WIIH

0 "NccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS
TEPMOpPE3UCTOpa OT TEMIIepaTyphl" NN
"CHATHE BOJIbT-aMIIEPHOM XapaKTEpUCTUKU
nuona”

16 PesepBHbIii ypok. O0o0meHue u

1 CUCTEMaTH3allisl 3HaHUM 110 TeMe
"Kunematunka"

16 | PesepsHsIil ypok. O000IICHNE U

2 CHCTeMaTH3allus 3HaHui 1Mo TeMe ""Jluaamuka"

16 PesepBHbIii ypok. O0o01meHNe 1

3 cucreMaTu3anud 3Hanui no teme "CraTtuka
TBEpIOro Tesa"

16 | Pesepsubiii ypok. O0o0meHue u

4 CUCTEeMaTH3alus 3HAaHUI 10 TeMe "3aKOHBI




COXpaHEHHs B MeXaHuKe"

PesepBHbIii ypok. O0o01mIeHNEe U

26 cucteMaTu3anus 3HaHui no TeMe "OCHOBBI 1
MOJIEKYJISIPHO-KUHETHYECKOM Teopun"
16 Pe3epBHbIii ypok. O6001IeHUE T
5 CHUCTEMaTH3allMsl 3HAHUM 110 TeMe 1
"Tepmoaunamuka. TernoBbsleManHb!"
16 PesepBHbIii ypok. O0o0menue u
7 cucTeMaTH3allus 3HaHUM 1o TeMe "ArperaTHbie 1
cocrosiHus BeniecTBa. da3oBbienepexopr”
16 PesepBHblii ypok. O00011eHUE U
3 CUCTEMAaTH3alUs 3HAHUM 0 TeMe 1
"OnekTpuueckoe mnoJie"
16 PesepBHbIii ypok. O0o01IeHNEe 1
9 CHUCTEMaTH3allMsl 3HaHUM 110 TeMe 1
"TToCTOSIHHBIN 3JEKTPUUYECKUI TOK"
17 PesepBHbIii ypok. O600meHue u
0 cucTteMaTu3aius 3HaHui no teMe "Toku B 1
pa3nnyHbIX cpepax”
OBIIEE KOJIMYECTBO YACOB I10 17 16
[TPOTPAMME 0




11 KUIACC

Ne KosauyecrBouacos
Harauzy DiieKTPOHHBbIeNNppoBBLIEOOPaA3OBA
n | Temaypoka Be KonrTpoabubie | IIpakTu4ecku
YeHus TeJIbHbIepecypchl
/ ero | paboTn epaéoThI
n
B3aumoneiicTBre MOCTOSHHBIX
1 MarHuTOB U MPOBOJHUKOB C TOKOM. 1
MarunutHoenoJie. ['unorezaAmmnepa
BexkTop MarHuTHOW MHIYKIIUH.
9 [TpuHIMI Cynepno3uLIuU 1
MAarHUTHBIX TTOJIEH.
JIMHUUMArHU THOMMHAYKIIM T
3 MarsnuTtHoOe€ 1oJjie MpoBOJAHUKA C 1
ToKOM. OnbITIpCTEna
4 Cuna Amriepa, e€ HalpaBJIeHUE U 1
MOy b
5 Pemenunesanau 1
5 IIpumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTENILHBIE TPUOOPHI
Cuina Jlopenna, e€ HanpaBiieHUE U
7 MOJyJib. [[BUKEHUE 3apsyKEHHON 1
YacTULIbl B OJHOPOJHOM
MarHUTHOM I10JI€
Pemennesanau 1
PaboTacunbiJlopenia
10 Pemenunesanau 1




MarsuTHoOe noJie B BEIIECTBE.

11 deppoMarHeTUKy, napa- u
JIMaMarHeTUKU
OCHOBHBIE CBOICTBA

12 ¢deppomarneruxos. [Ipumenenne
(beppoMarHeTHKOB

13 Pewrenue 3amau o reme
"MaruauTHOE€ 1ose"

14 Pemenue 3aga4 no reme
"MaruauTHoe nosie"
SIBneHune 3J1IEKTPOMarHuTHOU

15 nHaykuuu. ITotok Bekropa
MarHUTHOW UHIYKIIUH

16 OJIC nHaykumu

17 3aKOHAIIEKTPOMArHUTHOWUH Ty KITHH
®dapages

18 BuxpeBoe 351eKTpuyeckoe moie.
Toxku dyko

19 OJIC MHAYKIMYU B JIBHOXKYIIUXCA
MIPOBOTHUKAX

20 Pemennesanau

21 [TpaBunoJlenna
NupyktuBHOCTh. KaTtymika

22 WHJIYKTUBHOCTH B IICTH
MIOCTOSIHHOT'O TOKa

93 SBnennecamonnykiuu. 3J1C
CaMOWHTYKITH

24 DHeprusi MarHuTHOTO MOJIst




KaTYIIKH C TOKOM.
DNIeKTpOMarHuTHOETIOJIe

25

Peiennesanau

26

O00011IEHNE U CUCTEMATH3AIHS
3HaHUH IO TEME
"OnexkTpoauHaMuKa"

27

KonrtponeHas pabota o teme
"DOnekTpoarHaMuka"

28

KonebarenpHas cucrema.
CB00Oo0aHEIE KOI€0aHUS.
["apmonnueckue konebanms

29

Kunemarnueckoe ¥ fTUHAMHAYECKOE
OIMCaHue KoueOaTeIbHbIX
BYMKESHUN

30

DHepreTuyeckoe onvcanne. BeiBog
JOTUHAMHWYCCKOT O OITMCAaHUS
TapMOHUYECKUX KOJIEOAHUH U3 UX
OHCPreTUICCKOro u
KHHEMATUYCCKOI'O OITMCaHUA

31

Awmrumtyna u ¢azakoaedaHuit

32

[lepuon u yacrora KoaeOaHwmil.
[Teproa manbix cBOOOIHBIX
KOJIe0aHUI MaTEeMaTHIECKOTO
MasTHHKA.
[TeproncBobogHBIXKONIEOAaHUITIPY
KUHHOT'OMas THHKA

33

3aTyxaromue KoneOaHus.
BriHyX/1eHHbBIE KOJIeOaHuUS.




Pe3onanc

34

ABTOKOJICOaHUS

35

Peiennesanau

36

Ypok-KoHpepeHus
"MexaHn4eckue KonebaHus B
MY3bIKaJIbHBIX UHCTpyMEHTaxX"

37

O0001LIEHUE U CUCTEMATU3ALU
3HAHUHU 110 TeMe "MexaHnyecKue
KoseOauusd"

38

DJeKTpoMarHUTHBIEKOJIeOaHuU .
KonebaTenbHBIAKOHTY D

39

®opmyia Tomcona. CBs3b
aMILTUTY B 3apsiia KOHJIEHCATOpa ¢
aMHHHTYI[Oﬁ CHJIBI TOKa B
KoJIeOaTeIbHOM KOHTYpE

40

3aKOH COXpaHEHHS PHEPTUU B
AAeaIbHOM KOJIe0aTEILHOM
KOHTYpE

41

3aTyxawume JeKTPOMarHUTHhIE
KosneOanus. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHus

42

[Tepemennslil TOk. Pe3ucrop u
KOHJIEHCATOp B LIEMU IEPEMEHHOT O
TOKa

43

KaTYIHKa WHAYKTUBHOCTHU B L CIIU
MNEPEMCHHOI' O TOKa

44

3akoH Oma 715 3IeKTPUY eCKOU
LENU IEPEMEHHOr0 TOKa




MOIIHOCTh NEPEMEHHOrO TOKA.

45 AMIIMTYIHOE U JEeHCTBYIOIIEE
3HAYEHHE CHJIBI TOKA U HATIPSKESHUS

46 | Pe3onanc B anekTpUUeCKOMIIeN

47 Pemennesanau
WneanbHbIiA Tpanchopmatop.

48 [TpousBojacTBO, Iepenayua u
noTpebaeHre IIEKTPUIECKOI
SHEPruu
DKOJIOTHYECKHUE PUCKU TIPU
MIPOM3BOJICTBE JIEKTPOIHEPTUU.

49 Kynbrypa ucmons3oBanus
AJIEKTPO3HEPT UM B TOBCEIHEBHOM
KU3HU

50 Pemennesanau

51 Pemennesanau
O06o01eHne 1 cucTeMaTH3aIHs

52 3HaHUH 10 TeMe
"DneKTpoMarHuTHbIE KojebaHus"
MexaHHu4Y€eCcKu e BOJIHBI.

53 | XapaKTepuCTHKU MEXaHUIECKHX
BOJIH

54 CBolicTBaMEXaHMYECKUXBOJTH

55 | 3ByK. XapaKTepUCTHUKU3BYKa
NHudpa3Byk u yIbTpa3ByK.

56 [ITymoBoe 3arpsi3HEeHNE
OKPY’KaIOILIEH CpeJIbl

57 Pemennesanau




58

DJIEKTPOMAarHUTHHIE BOJIHBI.
N3nyuyeHune 3J1eKTpOMarHuTHBIX
BOJIH

59

OHeprus NEeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

60

[Ikaya 371€KTPOMAarHUTHBIX BOJIH.
IIpumeHeHune 3JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

[TpuHLUIIBI paAUOCBA3H U
TeneBuaeHus. Panuonokamus.
DJIEeKTpOMarHUTHOE3ar PsI3H EHUEOK
pykarouiecpenb

62

KonrtponpHas pabota o reme
"Konebanus u BonHbI"

63

Caer. 3aKOH NMPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

64

Pemienvie 3a1ay Ha MpUMEHEHUE
3aKOHa MPSAMOJMHENHOTO
pacnpoCTpaHEHUsl CBETa

65

Ortpaxenue cBeta. [1nockoe
3epkano. Ceprueckoe 3epKano

66

[Ipenomnenne cBera. AGCOTIOTHBII
Y OTHOCUTEJIbHBIN I1OKA3aTEellb
IIPEJIOMIICHHUSL.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
IIpenenbHBIIyTrOINOJHOr OBHY TPEH
HErooTpakeHus

67

Pewrenve 3a1au Ha IpUMEHEHU E




3aKOHOB OTpPaXCHUA U
MMpEJIOMIJICHUA CBETA

Xon nyuei B mpusme. ucnepcus

68 ceta. CIIOXKHBIN cocTaB 0enoro 1
ceera. LBer

69 JInn3zel. oKycHOE pacCTOsHUE U 1
ONTHUYECKAS CUJIA JIMH3bI
[TocTpoeHune n300pakeHUii B

70 JMH3aX U UX CUCTEMaX. 1
YBennueHn eNnuH3bI
Pewienue 3a1au Ha nmocrpoeHue

71 M300pakeHUH, OTy4aeMbIX C 1
MIOMOIIIBIO JINH3

72 I'ma3zkakontuyeckasicucrema 1
Pemenue 3anau. [Ipenenst

73 IIPUMEHUMOCTH F'€OMETPUY €CKON 1
OINTUKHU

74 CKOpOCTh CBETa U METO/IbI €€ 1
U3MepeHus

75 | JHucnepcusicsera

76 WNuTtepdepenmusacrera
KorepeHnTHble HCTOYHUKU. Y CIIOBUSA

77 HaOIIOACHHS] MAKCUMYMOB 1 1
MHUHHUMYMOB

78 Pemenunesanau 1

79 [TpumenenuennTephepeHu 1

80 Hudpakuuscpera 1

81 HudpakunonHas pemérka. 1




VYcioBue HaOMIOIEHUS TIIABHBIX
MaKCUMYMOB

82

Peiennesanau

83

ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzauus ceera

84

Pemenne3amau

85

CBeTOBBICSABIICHUS B IPUPOJIE

86

O0001IEeHNEe U cCUCTEMaTH3aLHs
3Hagui o teme "OmnTuka"

87

KonrtponpHas pabota 1o reme
«OnTuka»

88

I'panuibl IpUMEHUMOCTH
KJIACCUYECKON MEXaHUKU. 3aKOHBI
ANEKTPOAUHAMUKHY U IPUHLIUIT
OTHOCHUTEIBHOCTH

89

ITocTynaTeicieninanbHON TEOPUMOTH
OCHUTEIILHOCTH

90

IIpocTpaHCcTBEHHO-BPEMEHHOU
unTepBai. [IpeodpasoBanus
Jlopenua. YcnoBue NpUYNHHOCTH.
OTHOCUTENBHOCTD
OJJHOBPEMEHHOCTHU. 3aMeUICHUE
BPEMEHHU U COKPALICHHUE JUINHBI

91

DHEprus U UMITyJIbC
PEJATUBUCTCKON YaCTUILIBI

92

CBs13b MaccChl € SHEPruen u
MMITYJIbCOM PENSTUBUCTCKON
YacCTULIbl. DHEPrUSTIOKOs




93

PaBHOBCCHOCTCHJ'IOBOGI/ISJIYLIGHI/IG

94 3akoncmelienuss Buna

95 I'mnore3a M. Ilinanka o kBaHTax.
DOTOHBI

96 | Dwueprus u UMIyIbCPOTOHA
®otorddext. OnbiTer A. T

97
CroneroBa. 3akoHbipoToddDhexTa
VYpaBHeHue DiHIITEHHA 1714

98 dotorddexra. "KpacHas rpanuma"
dotorhdekra

99 Jasnenue ceera. OmbrTel I1. H.
JleGenena

10 .

0 BonHOoBBIECBOI CTBaYACTHIL
Bounebl ne bpoiins. J{ivaa BoaHBI

10 ne bpoiins u pazmepsr obactu

1 JIOKAJTU3aIli1 JABYOKYIIEH st
YJaCTHUIBI

10 .

) KopryckynsipHO-BOTHOB O Tyai3M

10 JudpakuusdiekTpoHOBHAKPH CTAILIT

3 ax

10 Crnenuduka u3MepeHuii B

4 Mukpomupe. COOTHOIIEHUS
HeomnpenaenéHHocrel ['eizendepra

10

5 Pemenuerpaduueckuxzagau

10 PemennepacuéTHpix3anay




KoutponbHas pabota 1o Temam:

;O "OcnoBbl CTO", "KopnyckynsipHo-
BOJIHOBOM Ayanu3m"
OnBITEI 110 UCCIIEN0BAHUIO

10 | crpoenwus aroma.

8 [TnanerapHasmonenbaromaPesepdo
paa

10

9 ITocrynateibopa

11 Buapl ciektpoB. CiekTp ypoBHEH

0 SHEPrUU aTOMa BOIOPOJA

11 CrnoHTaHHOE U BBIHYXIEHHOE

1 M3JIy4eHUE CBeTa

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-lBanenko. 3apsaa u

3 MaccoBO€ 4ucio sapa. M3oTonsl.
PagnoakTMBHOCTB
3aKkoH paJM0aKTUBHOIO pacnaja.

11 CBolicTBa HOHU3HUPYIOILETO

4 u3inydeHus. Bousaaue
palOaKTUBHOCTH Ha JKUBbIE
opranusMsl. Jlozumerpus

1 DHeprus CBs3U HYKJIOHOB B sJIpe€.

5 Snepusie cuibl. Jledext Maccsl

anpa. fAnepHsle peakuu. JnepHsie




peakTopsl. [Ipobremsr
YIOPaBJISIEMOr 0 TEPMOAAEPHOr O
CHUHTE3A.

DKOJIOTMYECKH eact CKTBIPA3BUTHAA
JIEPHONDHEPr ETUKH

MeTobl perucTpanuu u
HCCJIEIOBAHHUSI 3JIEMEHTaPHBIX
yactull. OyHnamMeHTaabHbIE

11 B3auMojielicTBHs. baproHsl,

6 ME30HBI U JIENTOHBI.
[TpencraBnenue o
Crangaptaoitmonenu. Kpapk-
TIIFOOHHASIMOETbaIPOH OB
du3nka 3a npeaenamMmmu

11 CrangaptHoil monenu. TémHas

7 MaTepusi U TEMHAs SHEPTUsl.
EnuHcTBOQH3NYIECKOWKAPTUHBIMHUP
a

11 OTanbl pa3BUTHS ACTPOHOMHUH.

8 3HaueHue aCTPOHOMHHU
[IpuMeHMMOCTb 3aKOHOB (PU3UKH

11 IUTs1 OOBSICHEHUS TTPUPOIBI

9 KOCMUYECKUX 00BEKTOB.
MeTob1acTPOHOMUYECKU XU CCIIEI0
BaHMI

12 CoBpeMeHHbIE ONTHY €CKHE

0 TEJIECKOMbI, PaINOTENECKOIIBI,
BHeaTMOc(epHast acTpOHOMUS

12 Bun 3Bé3guoro neba. Co3sesnus,




SpKHE 3BE3]IbI, TUIAHETHI, UX
BUJIMMOE JIBHKEHHE

Conueunast cucreMa. CoJHILE.

;2 ConHeuHast akTUBHOCTh. MICTOUHHK
sHepruu ConHIa U 3BE37
3BE3/bI, X OCHOBHEIE

12 | xapaktepuctuku. /lnarpamma

3 "CIIeKTpaJIbHBIN Ki1ace —
CBETHUMOCTB"

12 3BE3bIITIaBHOMIIOCIEI0BATEIBHOCT

4 u
BryTpenHee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE TPEICTABIECHUS O

5 MPOUCXOXKIEHUU U IBOJIIOLIMU
ConHua u 38E31.
OTanbLKU3HA3ZBES

12 Muneunslii [1yTe — Hamma

5 lNanakTuka. THUMNBI raIAKTHK.
YEpHble ABIPBI B AApaX rajJakTHUK
Bcenennas. Pacimmpenue

12 Bcenennoii. 3akon Xa06usa. Teopus

7 bonsioro B3peiBa. PenukroBoe
U3ITy4eHHE

12 MacmrabHascTpyktypaBceneHHoi.

8 MeraranakTuka

12 HepeménnsienpobiemMblacTpOHOMUI

9 u

13 | ®usnueckuii IPaKTUKYM I10 TeMe




"UccnengoBanne MarHUTHOTO MOJIS
IMOCTOSIHHBIX MAarHUTOB'" MJIN
"HccmenoBaHue CBOWCTB
beppoMarHeTHKoB" WK
"UccnenoBanue qeHCTBUS
MOCTOSTHHOT'O MarHWTa Ha PaMKy C
TOKOM"

DHU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa' uim
"N3ydyeHune 3aBUCUMOCTH CHJIbI

13

1 Amriepa oT cuiibl TOKA" UK
"OnpeneneHue MarHuTHON
MHIYKIUU HA OCHOBE U3MEPEHUS
cuibl Ammiepa”
Du3nyecKuil MPaKTUKYM 110 TEME

13 "UccnenoBaHue sIBICHUS

5 AIIEKTPOMArHUTHOM MHIYKITUU'" UITH
"Onpenenenrne NHAYKINUN
BHUXPEBOr0 MarHUTHOIO moJis"
Pu3N4ECKUN MPAKTUKYM I10 TEME

13 "HccnenoBaHue sIBJICHUSI

3 camonHaykuu" uimm "Coopka
MOJIEJU JIEKTPOMArHUTHOT O
reHepartopa"
Du3HYECKU IPAKTUKYM 110 TEME

13 "N3mepenue nepuoja cBOOOIHBIX

4 KOJIeOaHUI HUTSHOTO U
MPYKUHHOTO MasiTHUKOB"

13 | ®usnueckuii IPaKTUKYM I10 TeMe




"I[IpeoOpa3zoBanme SHEPTUH B
MPY>KUHHOM MasiTHUKe"

13

du3nueckuii MPakKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro Toka
yepe3 MOoCIeA0BaTEIbHO
COEIMHEHHBIE KOHJIEHCATOP,
KAaTylIKy U pe3ucTop" Uiu
"UccnenoBanue paboThI
MCTOYHUKOB CBETA B I[€NU
MepEMEHHOr 0 TokKa"

13

Du3HYECKH IPAKTUKYM 110 TEME
"M3yueHue napamMmeTpoB 3ByKOBOHI
BOJIHBI"

13

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue mokazaTens
MIpEJIOMJICHHS CTeKa'" Uin
"Tloryuenune uzo0pakeHus B
CHUCTEME U3 IIJIOCKOr0 3epKajia u
JUH3BI"

13

Du3HUECKHil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKyCHOT' O pacCTOSIHUS OT
BEIIECTBA (Ha MPUMEPE KUIAKUX
muH3)" wim "U3mepenue
(OKYCHOT'O pacCTOSHUS
paccenBarOmIMX JUH3"

14

DU3NYECKUN TPAKTUKYM T10 TEME
"HaGnroaenue nudpaxiyu,
uHTep(hEPEHIINH U TIOJISPH3AIUU




ceera"

14

DU3NYECKUN TPAKTUKYM T10 TEME
"OnpeneneHne UMITyJbca U
SHEPruH PENATUBUCTCKUX YaCTHUI]
(mo ¢otorpadusm TpeKoB
3apsDKEHHBIX YacTUIl B MATHUTHOM
nosne)"

14

Du3HUECKHil IPAKTUKYM 110 TEME
"U3mepenue noctosiHHo [1nanka
Ha OCHOBE HUCCJIEI0BAaHUS
dotorddexrta" nmm "HccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA Yepe3
CBETOAMOJ OT HalpspKeHus"

14

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue crekTpa
pa3peXxeHHOr 0 ATOMapHOr 0
BOZIOPOJIa U U3MEPCHHE
noctosiHHOM PunGepra"

14

DuU3HUECKH IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa C UCIOIB30BAHUEM
nosumerpa" unu "U3ydenune
MOTJIONIEHUS OeTa-4acCTHUIl
amoMuHuEM"

14

DU3NYECKUN TPAKTUKYM T10 TEME
"HabGnroneuus 38318010 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMITBIO TEPHBIX
MIPUIIOKEHHUH J1JIsI OIIPEEIICHUS




MMOJIOKEHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro noiyIapms
U sipKue 3BE3BI" UK
"Habmonenus B Teneckon JIyHsl,
MJIaHET, TYMAaHHOCTEH U 3BE3IHBIX
cKormIeHui"

O0001IeHNE U CUCTEMAaTH3aLHs
3HaHui. Ponb Gpusuku u

14 aACTPOHOMHUH B YKOHOMHUYECKOM,

6 TEXHOIOTHYECKOM, COIUAIbHON U
ATHYECKOH cepax AesTeIbHOCTH
YyeJ0BeKa
O0001IEHNE U CUCTEMATU3ALIMS

14 3HaHuil. Ponb u mecto pusuku u

7 aCTPOHOMMH B COBPEMEHHOM
Hay4HOU KapTUHE MUPA
O000111EHNE U CUCTEMATHU3ALIMS
3HaHui. Ponb ¢usnueckoit Teopuu
B (DOPMUPOBAHUU TIPEICTABJICHUI O

14 (bu3nUecKoil KapTHHE MUpPa, MECTO

8 (bu3HUecKoil KapTUHBI MUpPa B
o0I1eM psily COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX
MIPEICTABJICHUI O ITPUPOJIE

14 O0001IEHNE U CUCTEMATU3ALIMS

9 3HaHui mo teme "Kunematuka"

15 O0o001IeHrE U CUCTEMATH3AIIUS

0 3HaHui 1o reme "Kunematuka"




15

O06o001IeHNEe U CHCTeMaTH3AIUS
3HaHu# 1o Teme "JluHamuka"

O00011IIEHNE U CUCTEMATU3AIUAS

15 . "

5 3HaHu# 1Mo TeMe "CraTHnka
TBEpIOro rena"

15 O0001IeHrE U CUCTEMATH3AIIUS

3 3HaHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MeXaHuke"
O0001IeHNE U CUCTEMAaTH3aLHs

15 3HaHui 1Mo TeMe "OCHOBEI

4 MOJICKYJIIPHO-KHUHETUY €CKON
Teopun"

15 O0001IEHNE U CUCTEMATU3ALIMS

5 3HaHui o TeMe "TepMoaMHaMHKA.
TemnoBerieMammHL"
O0o001IeHE U CUCTEMAaTU3AIUS

15 3HaHUH no Teme "ArperaTtHblie

6 COCTOSIHUS BEIIECTBA.
da3zoBbieniepexob"”

15 O000I1IeHNEe U CUCTEMAaTU3aIIUS

7 3HaHUH 10 TeMe "DIEKTPUIECKOE
mojue"

15 O0001IeHNE U CUCTEMAaTH3aLUs

3 3Hanui 1mo treme "[locTosHHBII
AIEKTPUYECKUHN TOK"

15 O0001IEHNE U CUCTEMATU3ALIMS

9 3HaHu# 110 TeMe "Toku B

pa3nu4YHbIX cpenax”




16

O00011IIEHNE U CUCTEMATU3AIHAS

3HaHu# 1o Teme "MaruutHoe mnoJe"

PesepBHbIii ypok. O6o0meHue u

16 CHCTEMAaTH3aIlNs 3HAHUH 110 TeMe
"DneKkTpoMarHuTHast HHAYKIUS"

16 PesepBHblii ypok. O6001meHne u

) CHCTEMAaTH3allNs 3HAHHUH 110 TeEMe
"Mexanuueckue Koiaedanus"

16 PesepBHbIii ypok. O0o0meHue u

3 cHCTeMaTu3allus 3HaHUH 110 TeMe
"DIeKTpOMarHuTHbIC KoJieOaHus"
PesepBubiii ypok. O600meHue u

16 CHUCTEMaTH3alMsl 3HAHUM 110 TEME

4 "MexaHn4ecKkue u
AJEKTPOMArHUTHbIE BOJIHBI"

16 Pe3epBHbIii ypok. O6001IeHUE T

5 CHCTEeMaTH3allus 3HAHHUH 110 TeMe
"OnTuka"

16 PesepBHbIii ypok. O600meHNEe 1

6 CHCTEMAaTH3allNs 3HAHUH 110 TeEMe
"OcuHoBbel CTO"
PesepBHbIii ypok. O0o0meHue u

16 cUcTeMAaTU3aLMs 3HAHUU 110 TEME

7 "KoprmyckyisipHO-BOJIHOBOM
nyamu3m"

16 Pe3epBHblii ypok. O000111€HUE U

3 CHCTEMAaTHU3aINs 3HAHHH 110 TeMe

"®dusuka aroma"




PesepBubiii ypok. O0001IeHNE 1
16 cUCTeMAaTHU3alna 3HAaHUU 10 TEME

9 "®u3uKa aTOMHOTO s7Ipa 1 !
AJIEeMEHTApHbIX yacTul"
17 PesepBHbIii ypok. O0o0meHue u
0 CHUCTEMaTH3aIlMsI 3HAHUH 110 TeME 1
"DnemMeHTHl acTpoPu3nKu"
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






