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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE CpelHero oOuero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUN M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaresibHOM Iporpammsbl, npenacrasieHHbix B PI'OC COO, a
Takxke ¢ yu€Tom (enepaibHON pabouelt nporpamMmel Bocniutanust u Konnenuu
npenojaBanus  ydeOHoro mpeamera «®Pusznkay B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yrommx OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke ompenenser o00sS3aTeabHOE MPEIMETHOE
coJiepKaHue, YCTAHABJIMBACT PEKOMEHIYEMYIO TOCIE0BATEIbHOCTh U3yUECHHUS
TEM U pa3lesioB y4yeOHOTO TpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3¢H, JIOTMKA Yy4eOHOTO TpOIecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma mo ¢usuke Ja€T npencTaBiIeHUE O
IEJIX, COAEP)KaHWM, OOIIeH cTpaTeruu OOYy4eHHS, BOCIUTAHUS W Pa3BUTHSL
oOyyaronuxcsi cpeicTBamMu ydebHoro mpeamera «duzuka» Ha yriayOonéHHOM
YpPOBHE.

N3yuenue kypca GU3HKK yIriIyOJIEHHOTO YPOBHS MO3BOJISIET PEAIM30BATh
3aauu Npo(ecCUOHANBHOW OpPUEHTAllMH, HANpPABJICHO HAa CO3[aHUE YCIOBUUI
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ OOy4alolMMCs, KOTOpbIE HEOOXOMUMBI ISl  MPOJAODKCHUS
oOpa3oBaHMsi B OpraHu3anusix MNpoPEeCcCHOHAIBHOTO O00pa3oBaHUS  TIO
PasITUYHBIM (PU3UKO-TEXHUIECKUM U MHKCHEPHBIM CIIEITUATBLHOCTSIM.

B mnporpamme mo ¢wu3mke OnMpeacnsroTCsS IUIAaHUPYEMBIE pPE3yJIbTaThl
OCBOCHHS Kypca (U3UMKHM Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMETHbIE, NpeaMEeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-MeTononornyeckoii OCHOBOM  Juisl  pa3pabOTKM  TpeOOBaHMM K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM O0yYaroIIuXCs,
OCBOMBIIIHMX MPOrpamMmy 1Mo (U3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus
Ha yrTyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0I.

[Iporpamma no gpu3uKe BKIIOYACT:

MJIaHUPYEMBIE pPe3yJbTaThl OCBOSHUS Kypca (GU3WKKA Ha YriayOnEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TI0 TO/1aM O0YUCHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (u3uke MMEET NPUMEPHBIA XapakTep W MOXKET OBIThH
WCIIOJIb30BaHa YYUTEISIMU (DU3UKH IS COCTABJICHUS CBOMX pabOUMX MPOTPaMM.

[Iporpamma 1o (hM3MKe HE CKOBBIBACT TBOPUYECKYIO HHUITMATUBY YUUTEIICH
U TIPEIOCTABISACT BO3MOXKHOCTH JUISI peaM3allid Pa3IuYHBIX METOIUYCCKUX



MOJXOJ0B K MPEenojaBaHui0 (U3MKK Ha YriayOJIEHHOM YpOBHE NPHU YCIOBUU
coxpaHeHus 00s13aTENbHON YaCTH COIepKaHus Kypca.

®du3uka Kak Hayka o HauOoisiee OOHIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauyecTBEe Y4eOHOro IMpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIal B
cucteMy 3HaHUUH 00 okpyxatouiemM wmupe. LkoapHBIA Kypc QU3MKH —
CUCTEeMOOOpa3yIOMMiA 71  €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOILIECCOB U SIBJICHHI,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpaduedi U acTpoHOMHEH.
Hcnonb3oBaHne W akTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUN OMNpeensio
Xapakrep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOTYYEHUSI HOBBIX MAaTEPUAJIOB C
3aJlaHHBIMU  CBOMCTBaMU. M3ydenune (U3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa O0O0ydYaromerocs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAaHWUS TMpHU
BBITIOJTHEHUHU UMU Y4E€OHBIX UCCIIEAOBaHUMN.

B ocHOBy kypca ¢u3umku Ha YpPOBHE CpeaHero oOlero oOpa3oBaHUs
MOJIOKEH psl UACH, KOTOPhIE MOKHO pPAacCMaTpuBaTh KaK MPHUHIUIBI €ro
OCTPOECHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBJSIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3AesioB (PU3HKH, BKIHOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuayn Kypca (U3UKU
o0ObeIMHEH BOKpYr (usmueckux Tteopuil. Beaymmm B Kypce sBIseTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIECTBE U
noJie.

Hoesa cymanumapuszayuu. EE peanuzaius npeanoiaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIa (U3UIECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkM Cc pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITpoOIeMaMu.

Hoea npuknaonon nanpaenennocmu. Kypc dusuxku yriy6néHHOro
YPOBHSl TpPEANOJIaraeT 3HAKOMCTBO C IIHUPOKUM KpPYrOoM TEXHHYECKUX U
TEXHOJIOTUYECKUX IPUIIOKEHUN H3YyUYECHHBIX TEOpPUM M 3aKOHOB. Ilpu 3TOM
paccMaTpUBAlOTCSI Ha YpPOBHE OOUIMX TNPEACTABICHUA U COBPEMEHHbIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peannsyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTMUYECKUM Mpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXke 00CYXICHUS
npo0ieM  palUMoOHATIbHOTO  MPUPOJAOMNOJIB30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.



OcBoeHue conepkaHus IPOrpaMMBbl 10 (PHU3UKE AOKHO OBITh MOCTPOEHO
Ha MPUHIMIAX CUCTEMHO-/IEATEIbHOCTHOTO Toaxoaa. g ¢usuku peanusanus
ATUX TMPUHIUIOB Oa3UpyeTcs Ha HCHOJb30BAHUU  CaMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO JIeCTBYyIoIIero (haktopa y4eOHOro mpolecca.
JUtst yriryOn€HHOro ypoBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
DKCIIEPUMEHTA, BKIIOYAIONMIETO (POHTAIBHBIC YYEHWYECKUE OMBITHI TPHU
U3YYeHUH HOBOT'O MaTepualia, JlabopaTopHble pabOThl U pabOThl MPAKTHUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba peanu3anuu (pU3NYECKOro npakTukyma. B
IIEPBOM CJlydae MPaKTUKYM HpoBoautcs Jinbo B koHie 10 u 11 kmaccos, 1160
IIOCJIE TIEPBOTO U BTOPOTO MOJYTrOAWM B Ka)KIOM W3 3TUX KIaccoB. Bropoi
Croco0 — 3T0 UHTerpaius padoT MPakKTUKyMa B CUCTEMY Jab0paTOpHBIX padorT,
KOTOpBIE TIPOBOJSITCS B Mpolecce M3ydeHus: pasnena (temsl). [Ipu stoM mox
paboTaMu MPaKTUKyMa MOHUMAETCSI CAMOCTOSITEILHOE HCCIEA0BaHUE, KOTOPOe
MIPOBOAMUTCS TIO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoi
WHCTPYKITUH.

B mporpamme mno ¢Qusmke cuctemMa YYEHHYECKOTO OSKCIIEPUMEHTA,
1a60paTOPHBIX PadOT U MPAaKTUKyMa MPEJCTaBIeHA €UHBIM repedHeM. Boioop
TEMAaTUKH ISl 3TUX BUAOB YUEHUUYECKHUX MPAKTUUECKUX PabOT OCYIIECTBISETCS
YYaCTHHUKaMU 0Opa30OBaTEIbHOIO IpoLecca HMCXOlsd U3  O0COOEHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS W OCHameHus kaOwHeTa ¢usuku. [Ipu sTom
o0ecreunBaeTcsi OBJIaJIcHUE 00YJarOUUMUCI YMEHUSMHU TIPOBOJUTH MPSIMbIE U
KOCBEHHbBIEC U3MEPEHMsI, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MTOCTAHOBKY OIBITOB 10 TPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbioe BHMMaHUWE YIEISETCS PEIICHHIO PACUYETHBIX W KadeCTBEHHBIX
3anad. [Ipu sToM amst pacu€THBIX 3a/1a4 IPUOPHUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3QIaHHOM M HESBHO 3aJaHHON (U3MYECKOM MOJCNBIO, TI03BOJISIOIIHEC
NPUMEHSTh U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 paszjesa
Kypca, TaK W HMHTETPUPYS NPUMCHCHHWE 3HAHWK W3 Pa3HbIX pa3aenoB. J[ms
Ka4eCTBCHHBIX 3a/a4y MIPUOPUTETOM SIBJISTFOTCS 3aJIaHuS Ha
oO0BsICHEHHE/TIpeICKa3aHne NMPOTEKaHusl (U3MUECKUX SIBJICHUW M TPOIIECCOB B
OKpY’KaroIel KU3HH, TPEOYIOIue BbIOOpa (GU3NIECKON MOJEIN ISl CUTYallHH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0ECIeueHUI0 y4eOHOro mporecca Kypc Gu3nku yriyo€HHOTO
YpOBHSI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs JOJDKEH H3y4aThCsl B
YCIOBHSIX TIPEIMETHOTO KabuHeta. B kaOunere GuU3HKKM NOMKHO OBITh
HeoOxoauMoe JlabopaTopHOe 000pYyIOBaHME JJIsi BHITIOJIHCHUS YKAa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMUECKHX OMNBITOB, Ja0OpaTOPHBIX paboT u padoT
IPaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYyI0BaHKE.



JlemoHCTpannoHHOEe 000pymOBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIMIIOM MHHHMAJIBHOM JIOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHM UM MPOILECCOB, HSMIUPUUYECKUX H
(yHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpymOBaHHE [JIsi YUYEHWYECKHX MPAKTUYCCKUX pPadOT
dbopmupyeTcs B BUIE€ TEMATUYECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcsi. TeMaThuyeckue KOMILIEKThI
71a60paTOPHOTO 00OPYIIOBaHUS JODKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BaHUHU aHAJIOTOBBIX U IMU(GPOBBIX MPHOOPOB, a TAKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKU B 00LIEM 00pa30BaHUU SABJISIOTCS:

(opMupoBaHHE HHTEpeca W CTPEMIIEHHS OOy4aroluxcs K HaydyHOMY
M3YYEHUIO TPUPOJBI, PA3BUTHE MX MHTEIUIEKTYalbHbIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/I€ NMO3HAaHUA U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOEHHMS MaTEPHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(opMHpOBaHWE YMEHH OOBSCHATH SIBICHUS C HCIIOJIb30BAaHUEM
bu3HUecKUX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUEe TPEACTABICHUN O PONU (GU3UKU ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
podheCCUOHAIBHOM JIeSITENIbHOCTH, CBA3aHHBIX C (DU3UKOM, MMOJATOTOBKAa K
JajibHeNIeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHHe 3TuX Leseil odecneunBaeTcsl peleHueM CIIEAYIONINX 3a7a4 B
npol1iecce n3ydeHus Kypca (U3MKu Ha YpOBHE CPEIHETo 00111ero 00pa3oBaHus:

MpuoOpeTeHUE CUCTEMBl  3HAHUU 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKIIOYAs MEXAHHMKY, MOJIEKYJSPHYIO
(bU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3UKY;

dbopMHupoBaHWEe YMEHUH TNPUMEHSTh TEOPETHUECKHE 3HAHUS A
00BsCHEHHs (PM3MYECKUX SBJCHUN B MPUPOJAEC W I MPUHATHS MPAKTHICCKUX
pPELIEHNN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUsS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
(du3nyeckoil MOAEINbIO, 3a]1a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHUE
¢dusnueckoil MoNenu, aJeKBAaTHOW YCJIOBHSM 3aJadyd, B TOM YHCIE 3a7a4
UHKEHEPHOTO XapaKTepa;



NOHMMAaHWE (U3NYECKUX OCHOB M MPHUHIMUIIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHUSA HAa OKPYXKAIOUIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TPOBEICHUS
¢u3nYecKuX HKCHEPUMEHTOB, aHAJIW3a MW HWHTEpIpeTanuu HHPOpMAIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJIYUYEHHOTO PE3YIIbTaTa;

CO3J]aHUE YCIIOBUM Uil pa3BUTUSL YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOM JIeATEILHOCTH;

pa3BuTHE WuHTEpeca K cdepam npodeccuoHATBbHON IesITeIbHOCTH,
CBSI3aHHOU C (PH3UKOM.

B cootBerctBum ¢ tpeboBanusiMu OI'OC COO yrnyOnaéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «@Pu3uka» Ha YpPOBHE CPEAHEro OOLIETOo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIMMMCS, IUIAHUPYIOIMMU MPOJOJIKEHUE
00pa3oBaHUsI 1O CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIA YpPOBEHb) Ha YPOBHE CpPEIHErO
obmero oopazoBanus otBoautTcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacos
B Henento), B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemelii B mporpaMMe no (puU3MKe NEpeyeHb JAaOOPaTOpPHBIX U
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHAOBAHHBIM, YUYHUTENb JETaeT BBIOOP
npoBeaeHUsT 1a00paTOpHBIX pPabOT W OMBITOB C Y4YETOM HHIWBUIYaTbHBIX
0COOEHHOCTEHN 00yUYaroIMXCH.

COJAEPKAHUE OBYYEHUA

10 KUIACC

Paszpnes 1. HayuHblilt MeTOA O3HAHMS IPUPOABI.

®uzuka — (QyHIaMeHTanbHas Hayka o npupoae. HayuHelii Meron
MO3HAHMSI U METOJIbI UCCIIEI0BAaHUS (PU3NYECKUX SIBJICHUM.

DKCIepUMEHT U TeopHus B IMpoliecce Mmo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl u3MmepeHus: (pu3nueckux BeJIWYUH (AHAJIOTOBBIE M IU(MPOBHIC
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocTn  w3MepeHui (U3MYECKUX BeMMYMH (aOCONIOTHASsT U
OTHOCHUTEJIbHA).

MopenupoBanue (PU3MYECKUX SIBICHUM W MPOIECCOB (MaTepuasibHAs
TOYKa, a0CONIOTHO TBEPIOE TENO, HIACANbHAs >KHUIKOCTb, WICANbHBIA Ta3,
TOYeuHbIN 3apsa). [unoresa. usnveckuil 3aKOH, FPAHUIIBI €0 IPUMEHUMOCTH.
dusnyeckas Teopusl.



Ponpb 1 MecTo ¢usuku B GOpMUPOBAHNN COBPEMEHHON HAyYHON KapTUHBI
MHpA, B MPAKTUYECKON JIEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3MepeHne cuilbl TOKa M HANPSDKEHUS B LEMH MOCTOSHHOIO TOKA IpU
MTOMOIIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ H(poBoit maboparopueii mo gusuke. [Ipumepsr n3mepenus
(bu3HUEeCKUX BEIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4d MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKH, €ro MPOEKIUU HAa OCH CUCTEMBI
KoopauHart. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpPEHHE MaTepHallbHOM TOYKH, UX MPOEKIUU Ha OCHU CHUCTEMbl KOOPJAUHAT.
CroxeHue nepeMenieHnuil u CI0KeHUE CKOPOCTEN.

PaBHOMepHOE ¥  PaBHOYCKOPEHHOE  MPSAMOJIMHENHOE  JBUYKEHHE.
3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTEpUATIbHON TOUYKU
OT BPEMEHH U UX TpadUKH.

CBobOosiHOE TajieHue. Y CKOpeHHe CBOOOIHOTO majeHus. J[BrkeHue Tena,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATILHON TOYKH OT BPEMEHU U UX TpaUKU.

KpuBonuueitnoe nBuxeHue. JIBKEHHWE MaTEpUAIBHOM TOYKH IO
OKPYKHOCTH. YTJIOBasl U JIMHEWHasi ckopocTh. [lepron u yactora obOparieHusl.
[lenTpocTpeMutensHoe (HOpPMaJIbHOE), KacaTelbHOE (TaHTeHIMAJbHOE) U
MOJIHOE€ YCKOPEHHE MaTepUaIbHON TOUKH.

TexHuyeckne yCTpoOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUAOMETP,
JIBIKCHUE CHApSIOB, IIEMHbIE, IIeCTepEHYAThIE W PEMEHHbIC Tepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopenb CUCTEMBI OTCu€Ta, WUIIOCTpAlUsT  KUHEMaTHYECKUX
XapaKTEPUCTUK JBUKECHUS.

CnocoObI UcclIef0BaHUS IBUKEHUN.

Nnmoctpanust mpeaenbHOro TMepexola M HU3MEPEHHE MIHOBEHHOU
CKOPOCTH.

IIpeoOpazoBanre TBHKEHUN C HUCIIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.



HaGmonenne nBuxeHHs Tena, OPOLIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

HarmpaBnenue ckopocTy TPy IBUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPACKTOPHM, CKOPOCTEN ABUIKEHUSI OJTHOTO M TOTO KE
TE€JIa B Pa3HBIX CHCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yueHue HEpaBHOMEPHOIO JBHWKEHUS C  LEIbI0  OINpPEACIICHHUS
MI'HOBEHHOM CKOPOCTH.

N3mepenne yCkOpeHHs TIpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUH 110 HAKJIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHHss  CBOOOAHOrO  MajeHUsi  (PEKOMEHI0BaHO
HCIIOJB30BaHuEe HU(PPOBOM 1abopaToOpun).

N3yuenune ABWKEHHS Tena, OPOIIEHHOrO TOpU3OHTanbHO. IIpoBepka
TUIIOTE3bl O MPAMOK NPONOPLHUOHAIBHOW 3aBHCHUMOCTH MEXIY JaIbHOCTBIO
1I0JIETa U HAYAJIBHOW CKOPOCTBIO TEJa.

N3yuenune nBuKEHUsA Tela MO OKPYKHOCTH C MOCTOSTHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHY IIEproia 00palleHnss KOHHYECKOro MassTHUKA
OT €T0 IIapaMeTpOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprorona. MHepumanbHble cuctemsl oTcyéTa. lIpuHummn
OTHOCUTENBHOCTH [Nanuines. HeunnepunansHeie CUCTEMBI oTcuéra
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproToHa 1151 MaTepruaIbHON TOUKHU.

Tpertuit 3axkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OJKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOM U
WHEPTHOU MacCCBhlI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUS! CBOOOIHOIO Mai€HUs OT BBICOTHI
HaJl TIOBEPXHOCTBIO IUIAHEThI WM OT reorpauyeckod MHPOTHL. JIBUKEHUE
HeOeCcHBIX Tel W MX chmyTHUKOB. 3akoHbl Kemepa. IlepBas kocMmuueckas
CKOpOCTBb.

Cuna ympyroctu. 3akoH ['yka. Bec tena. Bec Tenma, nBmkyiierocst c
YCKOpPEHHEM.



Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXKEHUSI U CUJIa TPEHUS
nmokosi. Koapdurment tpenus. Cuna CONMpOTHBICHUS NMPU JBIKCHUH Tela B
AKUJKOCTH WIIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

Hasnenue. ['mapocrarnueckoe gasienue. Cuna Apxumena.

TexHuyeckue yCcTpoNCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue pABuKEHUST Tel B UHEPHUAIBHBIX M HEWHEPIHAIbHBIX
CUCTEMaxX OTCYETA.

[IprHIMI OTHOCHUTENIBHOCTH.

Kadenue nByx HWIMHAPOB WJIM IIAPOB Pa3HOW MaCChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIPHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE pABHOACHCTBYIOIIECH TMPUIOXKEHHBIX K TEIy CHI C
MPOU3BEACHUEM MAaCChl T€Jla Ha €ro YCKOPEHHUE B HWHEPLUAIBLHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3MmepeHne Macc 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne paBHONEWCTBYIONIEW CHJI TPU JBIDKEHUH Opycka TIO
HAKJIOHHOM TIOCKOCTH.

[IpoBepka ruUmoTe3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHUS OpycKa IO
HAKJIOHHOW IJTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcCChlI.

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaiuu.

N3ydenune IBUKEHUS CHUCTEMBI TeJ, CBS3aHHBIX HUTHIO, TEPEKUHYTOU
yepes3 JErkuil OJIoK.

N3mepenne  koddduimerTa  TpeHHS 1O  BEIMYHMHE  YIIIOBOTO
ko3¢ dunnenta 3aBucumoctu F,(N).

UccnenoBanne nBukeHUs Opycka MO HAKJIOHHOM TIUIOCKOCTH €
nepeMeHHbIM KO3(PPUIIMEHTOM TPEHUS.

N3ydenue nBUXKEHUS rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHOo TBEpoe Teno. [locTtynmaTenbHOe U BpamaTeabHOE ABUKCHUE
TBEPAOro Tejla. MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpauleHus. [lnedo cuibl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.



YcnoBus paBHOBECHS TBEPAOTO TeEIA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHnuecKkue yCTpONCTBA M TEXHOJOTMYECKHE NPOLECCHl: KPOHUITEHH,
CTPOUTEIIBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIHH.

Jemoncmpayuu.

Y ci10BUsI paBHOBECHSI.

Buns! paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccenenoBanue yclnoBHMI paBHOBECHsI TBEPAOTO TeJd, MMEIOLIETO OCh
BpAILICHHUS.

KoHcTpyrnpoBanne KpOHIITENHOB U PACUET CUII YIPYTOCTH.

N3ydenune ycToMdnBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NmMnynec mMaTepuanbHONM TOYKH, CHCTEMBI MaTepUalbHBIX ToueK. LleHTp
MacC CUCTEMBI MAaTE€PUAJIbHBIX TOUEK. TeopeMa 0 ABMKEHHUH LIEHTPa Macc.

NMmysibe CHITBI M1 UI3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

MoMeHT nmnyJsibca MaTepuaabHOM TOUKHU. [IpencraBienne o coxpaHeHUn
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.

PabGora cuibl Ha MajloOM M Ha KOHEYHOM mepeMenieHuu. I'padpuueckoe
IpeICTaBlIeHUE PA0OTHI CUIIBI.

MOUHOCTD CUIIBI.

Kunernueckasi sHeprusi MaTepuaibHOM TOYKU. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SJHEPTUN MATEPUAIBHOW TOYKH.

IloreHunanbHple W HENOTEHLMANbHbIE CWiIbl. [loTeHIManbHas >HEPrus.
IToreHunanbHas DHEPIus yIpyro ne(popMUPOBaHHOM IIPY’KHAHBI.
[loreHnmnanbHass »HEpPrUs TeENa B OJHOPOJHOM TI'PABUTAMOHHOM IIOJIE.
[loreHnmManbHass HEPTHs Tejla B I'PABUTALMOHHOM ITIOJIE OJHOPOJHOIO mIapa
(BHYTpU U BHe Imiapa). Bropasg kocmuueckas CKOpOCTb. TpeTbs KOCMHUYECKas
CKOpOCTBb.

CBsi3p pabOThl HEMOTEHIMAJIBHBIX CHUJI C H3MEHEHHEM MEXaHUYeCKON
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyin s MICATbHOM KUJIKOCTH KakK CIJICICTBHUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: JIBUKECHUE
pakeT, BOJOMET, KONEP, NMPYKUHHBIA MUCTOJET, TUPOCKOI, PUTYPHOE KaTaHUE
Ha KOHbKax.



Jemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOLIHOCTY CHJTBI.

H3meHneHue sHeprun Teja Mpu COBEPIICHUN PaOOTHI.

B3anmHbIe nTpeBpallieHns] KWHETUYECKOW M IMOTEHIMAIBHOM SHEPIUM MpU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTruM NMpu CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSATH, CKOPOCTH MOJETH 3JIEKTPOMOOUIIST U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coOXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepeHne KNHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHsI MOTCHLHMAIBHONM SHEPrUU MNPYKUHBI C pabOTOU
CHUJIbI TPEHHSI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU JBWKEHUU Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MoJgekyisipaasi u3nMka 1 TEpMOJAMHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcCHOBHBIE MOJIOKEHUSA MOJIEKYJIsIpHO-KuHeTnueckoil teopun (MKT), nx
omnbITHOe oOocHOBanme. Jluddys3us. bpoyHoBckoe aBMKEHHE. XapakTep
JIBWKEHUSI W B3aMMOJICHCTBUS YacTHUI] BellecTBa. MOAEnuM CTPOECHUS Ta30B,
KUAKOCTEH M TBEPABIX TEN U OOBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3THUX
moxeneid. Macca u pasmepbl Moiiekyn (atomoB). KommdecTBo BerecTna.
IToctostnHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u crnocoObl e€ u3mepenus. Illkana
temneparyp Llenscus.

Mopenes wuaeanpHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUH:
YaCTHULIbI Ta3a JIBHXKYTCSI XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenune MenneneeBa—Kiamneiipona. AOcomroTHas
Temriepatypa (1mkana temneparyp KenbBuna). 3akon Jlanerona. M3onpouecch
B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduyeckoe
Ipe/ICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy [JIaBJICHUEM U CpeAHEH KHUHETUYECKOW »Hepruei
MOCTYNATEIbHOIO TEIJIOBOTO JBHMXKEHUSI MOJIEKYJT MJICATBHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETUUYECKON TEOPUH HI€ATIbHOTO Ta3a).



CBsi3p  aOCOMIOTHON TeMIepaTypbl TEPMOAMHAMHYECKON CHCTEMBI CO
CpeaHEN KMHETUYECKOW JHEPrUel IMOCTYNATEIbHOIO TEIUIOBOTO IBUXKEHUSA €€
YaCTHLL.

TexHuyeckre yCTpoOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
O6apomeTp, MoTy4eHHe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHUL] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysust KUIKOCTE.

Mopens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne mnporecca yCTAHOBIICHMS TEIUIOBOTO PAaBHOBECHS IIpU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3ydyeHne M30TEpPMHUECKOro Ipouecca (PEKOMEHI0BAHO HCIIOJIb30BAHHE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XopHOTO mpoiecca.

N3ydenue nzobapHoro npoiuecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (T]J[) cucrtema. 3amaHue BHEIIHUX YCJIOBUM ISt
TEPMOJMHAMHYECKON CUCTEeMbl. BHEIIHME W BHYTPEHHHUE MapaMeTphl.
[TapameTpbl TEPMOAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYEHUSI BEJIUYMH,
OIMCBIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe wnHawano tepMmoauHamukd. CamMONpOW3BOJIBHAS —pelaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeasbHOrO raza B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHHM:
ypaBHeHue Menzaeneesa—Kiianeiposa u BeIpaXKEHUE Il BHYTPEHHEN SHEPTUMU.
VYcioBusT NPUMEHUMOCTM 3TOM MOJENIH: HU3KAasd KOHIEHTpAlMUs 4YacTHll,

BBICOKHME TEMIIEPATyphl. BeipaxkeHue 111 BHYTPEHHEN SHEPTUU OJHOATOMHOTO
UJEATBHOTO rasa.

KBa3ucraruueckne M HECTaTUUECKUE IIPOLICCCHI.

OnemeHTapHasi paboTra B TepMOoAMHAMUKe. Beramcienne paboThl TIO
rpaduky mporecca Ha PV-auarpamme.



Temnmonepenaua kak cmoco®0  HW3MEHEHHS BHYTPEHHEH  SHEpruu
TEPMOJMHAMHUYECKONH CHCTeMbl ©0e3 coBepiieHus pabotel. KonBekuus,
TEIIONPOBOIHOCTb, U3TyUYEHHUE.

KomnuectBo Temnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHEHME Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r konudyecTBa TEIWIOTHI NHpH Terwionepenave. I[lonstue o0
aanabaTHOM Ipoliecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsAs »Heprusa. KomamuecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DHEpPruu
TEPMOJMHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEPMOAMHAMHUKHM IS PAaBHOBECHBIX MPOIIECCOB: YEpe3
3aIaHHOE PABHOBECHOE COCTOSIHME TEPMOJUHAMUYECKOW CHCTEMBI MPOXOAUT
eAMHCTBEHHAs aguadbara. AOCONIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpMOAWHAMMKHA U1 HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOKHO MepeaTh TEIUIOTY OT 00Jiee XOJI0JHOro Tena K 0ojiee HarpeToMy
0e3 komreHcauuu (Knaysnyc). HeoGpatumMocTh NpUpOIHBIX MTPOLIECCOB.

[Tpuntune! gecTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HadueHue KII/I. [ukn Kapho.

DKOJIOTUYECKHE  aCMEKThl  MCIOJIb30BAaHUSI  TEIUIOBBIX  JIBUTATENEH.
TertoBoe 3arpsi3HEHUE OKPYKAIOIIEN CPEJIBI.

TexHu4yeckre ycTpoilCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: XOJIOIWIbHUK,
KOHJIUITMOHEP, JTU3ENIbHBIA U KapOIOpaTOpHBIN JBUTATENM, MapoBas TypOWHA,
MOJIYYEHUE CBEPXHHU3KUX TEMIEPATYp, YTWIH3ALUS «TEIJIOBBIX» OTXOAOB C
HCIIOJIb30BAaHUEM TEIUIOBOTO HACOCa, yTHIM3alUsi OMOOPTraHUYECKOTO TOIUIMBA
JUTSL BBIPAOOTKU «TETJIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenue Temmneparypsl npu aanadaTuyeckoM pacliupeHUN.

Bo3nymHoe orauso.

CpaBHeHHE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl M3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanne aguadaTHOTO IIpoIiecca.

KomribroTepHbie MOAENHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKMUKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aguabaTHOTO IIpoIiecca.

N3ydeHne B3aMMOCBSI3U SHEPTUU MEXKMOJICKYIISIPHOTO B3aUMOJEHUCTBUS U
TEeMIEPATYPbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamnibie cocmoanus eéewjecmea. Pazosvie nepexoowvl.



[TapooOpazoBanue u KoHJeHcaiusi. McnapeHne U kKumeHue. Y aenbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllieHHBIE YW HEHACHIICHHBbIE Mapbl. KadecTBEHHAas: 3aBHUCUMOCTH
IUJIOTHOCTH W JIaBJIEHUS HACBIIIEHHOIO Mapa OT TeMIepaTypbl, HX
HE3aBHUCUMOCTh OT 00BEMa HACKHIIICHHOTO IMapa. 3aBHUCHUMOCTh TEMIIEPATypPhl
KUIICHUS OT JABJICHUA B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOMIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe temo. Kpucramiuueckue u amopdHbie Tena. AHU30TPOIUA
CBOMCTB KpHCTaIOB. llnaBneHne u Kpucraum3auus. YOeiabHas TEIIoTa
riaBienus. CyOaumarusi.

Hedbopmarmu TBEpHOTOo Tena. Pactsokenme m cxatue. Cnur. Mopyib
HOnra. [penen ynpyrux aedopmariuii.

TemoBoe pacimupeHue XUAKOCTeH U TBEPBIX TeN, 00bEMHOE U JIMHEIHOE
pacumdpeHre. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUWM YacTHI] BEIIECTBA Kak
MIPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Heprun B (ha30BbIX MEpexoaax.

VYpaBHeHue TerioBoro danaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadQUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kammnapusie  sBienus.  JlaBieHue 1O HCKPUBJIEHHOW IMOBEPXHOCTHIO
xunkoctu. opmyna Jlamnaca.

TexHuueckrue YCTPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHL: KUIAKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPUATIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue. Kurnenue rmpu noHM>KEHHOM JIABJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnbIThI ¢ MBUIBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanunnsapusie siBiieHusI.

Mojenn HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

UccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Buasr nepopmarnmii.

Habmronerune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenbHOr TEIUIOTHI IUIABIICHUS JIbA.

N3ydyeHne CBOMCTB HACBILIEHHBIX [1APOB.



N3mepenue aOCOMIOTHOM BIIaXXHOCTH BO3AyXa M OLIEHKA MacChl MapoB B
MTOMEIICHUH.

N3mepenue ko3 puirenTa HoBEpXHOCTHOTO HATSKEHMUSL.

N3mepenune monyisa Onra.

HccnenoBanne 3aBUCUMOCTH JAeQopMaIiil pPE3WHOBOrO obOpasua ot
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMH KA.

Tema 1. Inexkmpuueckoe noJe.

OnexTpusanys TeJl U €€ MpOsBIEHUs. DJIEKTpUYECKUi 3apsa. /[[Ba Buaa
ANEKTPUYECKUX 3apsAoB. IIpOBOIHUKH, OUANEKTPUKA M IOIYNPOBOJHHKHU.
DneMEeHTapHbId 3JEKTPUUYECKUN 3apsa. 3aKOH COXPaHEHUS AJIEKTPUYECKOro
3apsna.

B3aunmogeiicteue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero nemcTere Ha JIEKTPUYECKHUE 3apsbl.

Hanpsoxénnocts  anexktpuyeckoro mnosia.  IIpoOueiit  3apsa.  Jlunum
HaIpsSHKEHHOCTH 3JIEKTPUUECKOT0 T0J1s1. OHOPOAHOE IEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMAIOB U
HanpspkeHue. [loTeHnumanbHas 3HEprus 3apsaa B IEKTPOCTaTUYECKOM IOJIE.
[loTrenuman snekTpocTaTudeckoro mnoss. CBs3b HANPSXKEHHOCTH TOJS U
PA3HOCTU MOTEHIMAJIOB IS JIEKTPOCTATUUYECKOTO N0JIsA (KaK OJTHOPOJHOTO, TaK
¥ HEOJHOPOHOTO).

[IpuHIMIT CyNIEPIIO3UIIMH dJIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKEHHOTro mo o0bEémy mapa. [lone paBHOMEpHO 3apsyKEHHON
OECKOHEYHOW MJIOCKOCTH. KapTuHBI JIMHUNA HanpsHKEHHOCTH ATUX MOJEH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

IIpOBOIHHKH B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3aps/I0B.

JIupnekTpuku B 3JEKTpocTaTHdeckoM — moje.  Jusnektpuueckas
MIPOHMIIAEMOCTh BEILIECTBA.

Konpencatop.  DOnekTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOPA.

[TapamienpHOe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOH/IEHCATOpa.

JIBrKeHUE 3apsKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHHUecKre yCTpOMCTBA M TEXHOJIOTMYECKUE IMPOLIECCHI: JIEKTPOCKOII,
AIIEKTPOMETp, 3JIEKTPOCTaTHUYECKas 3allUTa, 3a3eMJICHHE 3IIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.



Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsIKEHHBIX IUIACTHH.

Mopgensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DJNIeKTpOCTaTUYECKasl 3alUTa.

YCTpOWCTBO M JEUCTBUE KOHIEHCATOpA IIOCTOSIHHOW W NEPEMEHHOMN
E€MKOCTH.

3aBUCHUMOCTh JJEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTtopa OT IUIOLIaau
IUIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOro MOJIs 3apsHKEHHOTO0 KOHIEHCATopa.

3apszKka 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

OneHka CHJT B3aMMOJEHCTBUS 3apsKEHHBIX TEIl.

HaGnrogenue mnpeBpallleHUs SHEPrUM  3apsHKEHHOTO KOHJEHCaTopa B
DHEPIUIO U3TYyYEHHS CBETOANOMA.

N3ydenune npoTekaHus TOKa B LIEMH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHI[UAJIOB (HampspKEeHMST ) npu
ITOCJIEA0BATEIbHOM COEUMHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 371eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcnoBuss  CyIIECTBOBAaHMS ~ IOCTOSIHHOTO — DJIEKTPUYECKOTO  TOKA.
Ucrounnku Toka. Hanpspkenne U u DJ1C £ .

3akoH Oma i1 yyacTka LEenu.

DneKkTpuyeckoe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOAHOTO MPOBOJIHMKA OT €r0 JJIMHBI U IUJIOIIAIN MONEPEYHOIO CEUEHUS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

ITocnenoBarenbHOE, napajuiesIbHOE, CMEILIaHHOE COEMHEHNE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX JyeKTpuueckux unener. IlpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTE 3JIEKTPUYECKOTr0 TOKa. TernoBas MOIIHOCTB, BBIAENSEMAs Ha
pe3ucTope.

OJIC m BHyTpeHHEE CONMPOTUBJIECHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »3JEKTpUUECKON 1enu. MOUIHOCTh HMCTOYHHMKA TOKa.
KopoTtkoe 3aMbikaHue.

KonnencaTop B ienu noCTOSTHHOTO TOKA.



TexHu4ecKkre yCTPOMCTBA M TEXHOJOTHYECKUE ITPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IJICKTPUUECKON SHEPTHUH.

Jlemoncmpayuu.

N3MepeHne cuilbl TOKa U HATIPSHKCHUSL.

UccnenoBanune 3aBUCUMOCTH CHJIBI TOKA OT HANPSIKEHUS ISl PE3UCTOPA,
JIAMITbl HAKAJIUBAHUS U CBETOUOA.

3aBUCHUMOCTh CONPOTUBJICHUS HWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTHUBJICHUS TpU
MIOCTOSIHHOM HAIPSKCHUU.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHUE TalbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnegoBanre pa3HOCTM MNOTEHLUMAIOB MEXIY IOJIOCAMUA HMCTOYHHKA
TOKA OT CHJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenne yaenbpHOoro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT HAMNpsDKEHUS IS JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npejena u3MepeHus: aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTd JJIC ranbBaHUYECKOTO JJIEMEHTa OT
BPEMEHH MPU KOPOTKOM 3aMbIKAHUHU.

HccnegoBanre pa3HOCTM MNOTEHUMATOB MEXY IMOJIOCAMUA HCTOYHHKA
TOKA OT CHJIbI TOKA B LETIH.

Uccnenoanne 3aBUCUMOCTH TOJIE3HOM MOUIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIeKTpUYECKasi TMPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. JICKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W TNPUMECHasT  MPOBOJUMOCTH
nmorynpoBofHUKOB. CBoiicTBa Pp—N-niepexona. [lomynmpoBoIHUKOBBIEC TPHUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIIUSI.
OnekTponus. 3akoHsl Dapajies A 3JIEKTPOIU3A.

DJIEKTPUUECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIM
paspsaa. PaznuyHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinus. [imazma.



TexHruecKkre yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHUE: ra3opa3psaHble
JaMIIbl, 3JIEKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: JHO,
TpaH3uCTOp, (HOTONMOMA, CBETOAMOJ, TallbBaHWKA, paQUHUPOBAHHUE MEIH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHAsE MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI anekTposn3a Papazes.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMUKyMm.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OAHOBAIEHTHOTO HOHA.

HccnegoBanne 3aBUCUMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TeMIIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKUl MPAKTUKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIUYMH C  HCIOJIb30BaHUEM
AQHAJOrOBBIX W UHU(POBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JaTYUKOBBIX cHUCTEM. AOCONIOTHBIE W  OTHOCUTENIbHBIE MOIPEUIHOCTH
n3MepeHui pusnueckux BenuuuH. OLeHKa paHyLl MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, WCCIEAOBAHUM 3aBHCUMOCTEMN
(u3MUecKUX BEIUYMH, IPOBEpPKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp M3 padoT,
OMHMCAHHBIX B TEMAaTHYECKUX pazlienax «YUYEHUUYECKUH HKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBA3H.

N3yuenune kypca (¢usuku yriyonéuHoro ypoBHs B 10 kijacce
OCYIIECTBIISIETCSI € YYETOM COAECPKATEIbHBIX MEKIPEIMETHBIX CBS3EH C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUU, TE€OrpaPUU U TEXHOJIOTHH.

Meosicnpeomemnovle noHAmMUA, CEA3ZAHHbBIE C U3YYEHUEM MeEMO008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, THUNore3a, Qu3NUecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOMI0IeHUe, HKCIEPUMEHT, MOJEIUPOBaHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTH HU3MEpPEHUM, H3MEpUTEIbHbIE TPHUOOPHI,
nudposas mabopaTopusi.

Mamemamuka: pelieHue CHUCTeMbl ypaBHeHHMM. JIuHeliHas ¢QyHKIus,
napabona, rumnepbosia, WX TpaduKu W CBOWCTBA. |PUTOHOMETPUYECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE



TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIMK HA OCU KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBWKEHHWE B JKUBOW mnpupone, mnuddysus,
0CMOC, TEIJIO0OOMEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY KaloIen
Cpenbl, yTUIU3aus OMOOPTaHUYECKOTO TOTUTHBA TSI BRIPAOOTKHU «TETUIOBOI H
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE WM KaNWJULSIPHBIC SIBIICHUS B
IPUPOJIE, IIEKTPUUECKUE SBIICHUS B dKUBOW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJIAPHAs Macca, IMOJIYyYEHHE HaHOMAaTEpHUalOB, TEIIOBBIC
CBOMCTBAa TBEPABIX TEJ, JKUJIKOCTEH MW Ta30B, JKUAKAE KPHUCTAJIbI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JHUCCOLMALM,
rajbBaHUKa, FJIEKTPOHHA MUKPOCKOIIHSI.

T'eocpagpua: Bna>xxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocua:  npeoOpa3oBaHWE  JBMKEHUH C  HMCIHOJb30BAHUEM
MEXaHM3MOB, YUY€T CYXOro M J>KHUJKOTO TPEHUS B TEXHUKE, CTaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pemeETdyarble KOHCTPYKIIUHU), HCIOJIb30BAHUE
3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpYyTHUE),
JIBUTATENIb BHYTPEHHETO0 CTOpaHMsl, mapoBas TypOUHA, OBITOBOM XOJIOJAUIIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJIYYEHHS COBPEMEHHBIX MAaTepUaioB, B TOM
YyyClie HAaHOMATEpHUAJIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3aIlUTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Tra30pa3psaHbIC JaMIIbl, TMOJIYIPOBOJIHUKOBHIE
puOOpPHI, TAIbBAaHUKA.

11 KUIIACC

Pa3znen 4. JaekTpoguHaMHKa.

Tema 4. Macnummnoe noe.

B3auMogencTBue TOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe none. Bekrtop marHuTHOW MHAyKuuu. [IpuHIUMN cynepno3uuuun
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarHuTtHoe€ 1oJjie MPOBOJAHUKA C TOKOM (TMPSMOTO MTPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT JpcTeaa.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHiia, e€ HampaBieHUE M MOJYJb. JIBUXKEHHE 3apsHKEHHOMN
YacCTHUIIBl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinsl Jlopenia.

MarnauTtHoe noJie B BeuectBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHudeckre yCTpOMCTBA U TEXHOJOTUYECKHUE MPOIECChl: MPUMEHEHUE
MMOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANEKTPOJBUTATENH SIKOOM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.



Jemoncmpayuu.

Kaptyna nuHWMEA MHAYKOMA  MarHUTHOTO MOJSA  IOJOCOBOTO U
MIOIKOBOOOPA3HOTO MTOCTOSTHHBIX MarHUTOB.

KaptuHa nuHMA MAarHUTHOM HWHAYKUUM TOJS JJIMHHOTO MPSIMOIO
MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI MydyKa 3JICKTPOHOB B MarHUTHOM ITOJIE.

[TpuHumn JIEVCTBUS BJIEKTPOU3ZMEPHUTEIILHOTO mpudopa
MAarHUTORIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopmuvie pabomul, NPAKMUKYM.

HccnenoBanne MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHue MarHATHOM MWHIYKIIMU HA OCHOBE W3MEPEHUS CHJIbI
Awmmepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBnenne »IEKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
uHaykiuu. 3/C umHAyKIuu. 3aKoH AJIEKTPOMAarHUTHOM WHAyKIuu Dapanes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJIC uHAYKIMHU B MPOBOJHUKE, IBUKYIIEMCS B OJITHOPOJHOM MarHUTHOM
ToJie.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTH B II€MH IOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUMHAYKINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHE YCTPOUCTBA U TEXHOJIOTHYECKHE MPOLECCHl: NHAYKIIMOHHAS
Meyb, COJICHOW]I, 3alllUTa OT DJICKTPU3ALUM TeJ NpPU JABWKCHUHW B MAarHUTHOM
roJie 3eMJIu.

Jemoncmpayuu.

HaGnronenue ssBIeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJ{C HMHIYKIIMU OT CKOPOCTH H3MEHEHUS
MarHUTHOT'O TTOTOKA.

IIpasuio Jlenua.

[Tanenrie MarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.



SIBneHue caMOMHIYKLIMH.

UccnepoBanne 3aBucumoctd OJIC  caMOMHAYKIMU OT CKOPOCTH
U3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIWU.

OnpeneneHre HHAYKIUU BUXPEBOrO MAarHUTHOTO TTOJISL.

Hccnenoanue sSBICHUS] CAMOMHIYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. Kojie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

Konebartenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

'apmonnueckue  kosebanus. Kunemarnyeckoe W JIMHAMHUYECKOE
OMHCaHuE. DHEPreTUYECKOe ONHCaHHE (3aKOH COXPAHEHUS MEXaHU4eCKOH
sHepruu). BrIBOJ TMHAMUYECKOTO OMHCAHUS FTAPMOHUYECKHX KOJIEOAHUN U3 UX
HHEPreTUYECKOro U KHHEMAaTH4YE€CKOrO OMUCAHMUS.

Ammnutyna u ¢asza kosnebanuil. CBsI3b aMIUTUTY/IbI KOJIEOAHUN UCXOTHOM
BEJIMUMHBI C aMIUIUTY1aMU KOJeOaHul €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u yactora kosnebanuid. Ileproa Manbix CBOOOJHBIX KOJEOaHMIA
MareMathuyeckoro masTHuka. Ilepuoa cBOOOAHBIX KOJEOAHUI TPYXKUHHOTO
MasTHHKA.

[lonsTe o 3aryxaroumx KoyieOaHusX. BbIHyXIeHHbIE KOJeOaHMUS.
Pe3onanc. Pe3oHaHcHas kpuBasd. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOAaHUS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLIECCHI: METPOHOM,
4achl, Kauesu, My3bIKaJIbHbIEe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0i1e0aTeNbHOTO ABMKECHHUS.

HaGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOAHUM rpy3a Ha HUTH
OT aMIUTUTYIbI.

HccnepoBanue 3aryxarouux KosieOaHMW M 3aBHCHUMOCTH IMEepUoAa
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanmne konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IIEJIBIO
(opMHpOBaHUA MPEACTABICHUIN 00 HI€aTbHON MOJIENTU PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU NPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanue BbIHYKIECHHBIX KOJICOAHHI.

Habmonenue pe3oHaHnca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenue nepuosia cBOOOJTHBIX KOJICOAHUN HUTSHOTO W MPYKHUHHOTO
MasITHUKOB.



W3ydyeHne 3akOHOB JBI)KEHHS Tela B XOJA€ KoJieOaHWH Ha YIPYroM
IOJIBECE.

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yoObIBaHUS aMIUTUTY/IbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanue BBIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsle Ko1edanus.

KoneOarenbubiii kOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJEOaHUS B
ueaIbHOM KoJjiebatenbHoM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYAbI
3aps/ia KOHAEHCATOpa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyXI€eHHbBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemeHHbI1 TOK. MONIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JNEUCTBYIONIEE 3HAYEHUE CUJIBI TOKA M HANPSKEHUS MPU pa3audyHoul (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouaaIbHBIN IIEPEMEHHBIN TOK. Pe3ncrop, KoHAEHCATOp M KaTyIlKa
MHAYKTUBHOCTH B LIENIM CUHYCOMJIAJILHOTO IIEPEMEHHOTO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

WNneansublii Tpanchopmarop. [Ipon3BoacTBo, mnepegaya U noTpeOiIeHue
AIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKH IPU IMPOM3BOACTBE 3JIeKTpodHepruu. Kynbrypa
MCII0JIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHrueckue yCTpOMCTBA U TEXHOJIOTMUECKHUE MPOLIECCHI: JIEKTPUYECKHMA
3BOHOK, F€HEpaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu.

CB0OOIHBIC ANEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWH OT HMHIAYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl 31E€KTPOMATrHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopeinp 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIAIbHBIE KOJIEOaHUSI.

Pesuctop, kaTyika MHIYKTUBHOCTH U KOHJEHCATOp B LIETIH IEPEMEHHOTO
TOKaA.

Pe3onanc npu nociieqoBaTENbHOM COEIMHEHMHM PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

Y eTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mopenb TMHUY 3JIEKTponepe1ayn.



Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

Nzyuenune tparncopmaropa.

HccnenoBanne nepeMEHHOr0 TOKa 4epe3 MOCIEI0BATEIbHO COEqUHEHHBIC
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO Pe30HAaHCa.

Uccnenosanue paboThl ICTOYHUKOB CBETA B LIETIH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE 60JIHDI.

MexaHnueckue BOJIHBI, YCIOBHUSI MX pacrpocTpaHeHusd. [lomepeunsie u
IPOJIOJbHBIE BOJHBL. llepnona, ckOpocTh pacnpOCTpaHEHHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPa)KCHUE, MPEJIOMIICHHE, UHTEPDEPEHIIUS U
T paKims.

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

[ITyMOBOE€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUSI H3JIYYEHHS DJIEKTPOMATHUTHBIX
BOJIH. B3anMHasi oprieHTaIys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolCTBa  3JICKTPOMArHUTHBIX  BOJIH:  OTPaXXEHHUE, IMPEIOMIICHUE,
noJispu3anus, HHTepdepeHus u qudpakimsi.

[IIxana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckre ycTpOCTBA W MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEeJIEBU30p, aHTeHHa, Tenedon, CBY-
Meyb, YJIbTPA3BYKOBAs TUAarHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Teo0 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaOnronenue oTpaskeHus U PEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHE.

HaOntonenue cBsi3u rpOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPA)XKCHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.



N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacpOCTPaHEHUE CBETa B OAHOPOAHOU cpexne. Jlyd
cBeTa. TOYeYHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. [locTpoeHne n3o0paxkeHuit
B IUIOCKOM 3epKase. Ceprueckue 3epkana.

[Ipenomnenue cBeta. 3aKkOHBI NPENOMIICHHS cBeTa. AOCOIIOTHBIN
nokaszareiab mnpeaomyieHus. OTHOCHUTENBHBIM MOKa3aTelb  MPEJIOMIICHHUS.
[TocTOSIHCTBO 4acTOThl CBE€Ta W COOTHOLIECHHWE [JIMH BOJH NPU IMEPEXOAE
MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHMILY Pa3/ieiia IBYX ONTHYECKHUX CPEN.

Xop myueid B npusMe. Jucnepcust cBera. ClOXKHBIN cOCTaB OEI0Tro CBETA.
[Ber.

[lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroia  MOJHOTO
BHYTPEHHETO OTPaKEHHUS.

CoOuparomyie U pacceuBaronue JuH3bl. ToHkas mnuH3a. DOKyCHOE
pPacCTOSIHUE W ONTHYECKash CHJIa TOHKOM JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
PacCTOSIHUSI TOHKOM ceprUuecKoil JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO
MOKAa3aTeNsl MPEJIOMIICHUSL.

®opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox myda, MPOWEAIIETO JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOYKM M OTpe3Ka MPsSIMOM B
coOUpaIOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

Ontuueckne mnpubopsl. Paspemaromas cmocobHOCTh.  [7a3  kak
ONTHYECKAS] CUCTEMA.

[Ipenenbl MNPUMEHUMOCTHA T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
YcaoBus HaOmOEHNUS MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpumMepbl Kiaccuueckux
MHTEP(PEPEHITMOHHBIX CXEM.

Hudpaknusa ceera. JudpaxuroHHas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpH TMaJ€HWHM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuuecKkrue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: OYKH, JIYIIA,
nepuckon, ¢oToarnmapar, MUKPOCKOI, IPOSKIIMOHHBIN aIlapaT, IpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npeioMieHNs CBETA.



Ha6nronenue mosHOTro BHYTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HUccnenoBanne xoma CBETOBBIX ITYYKOB YEPE3 IUIOCKOMAPALICIBHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepenHmm cpera.

HaGmronenne iBeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Ha6nronenune nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcnu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IprmeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenune nokaszaresns npesoMIeHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BellecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tonyuenne n300pakeHuUsl B CUCTEME U3 IMIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJSIPU3AIUN CBETA.

N3ydenne mnonspuzaliid  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTU
IADJICKTPUKA.

N3ydenune naTepdepeHIng JIa3epHOTO U3JIyUEHHUS Ha IBYX IIEISX.

Habmronenune nqucnepcun.

Habmronenue u ucciaegoBanre 1u(pakiimoOHHOTO CIIEKTpA.

N3mepenune InMHbI CBETOBOW BOJIHBI.

[Tomyyenne  crmexkTpa  M3JIYYEHHST  CBETOJAMOJA  IPU  MOMOIIU
TU(GPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

I'pannnbpl  OPUMEHMMOCTH  KJAacCHUYECKOM  MexaHuku. Iloctymnarsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpazoBanus JlopeHiia.
YcnoBue mnpudMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPAIIECHUE JUTUHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C DHEPrue M MMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI.
DHeprus noKosl.



TexHruecKre ycTpoCTBa M TEXHOJOTMYECKHE MPOLECCHI: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

Y4yeHnueckuit IKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHve HWMIyJIbCa M HDHEPIUU PEIATUBUCTCKUX dYacTull (10
¢dororpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBast pusuka.

Tema 1. KopnycKynapno-60an060ii Oyaausm.

PaBHOBecHOe TemiIoBoe u3NyueHUe (M3aydeHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [Inanka o kBaHTax.

@OTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®ororpdexr. Omprter A. I'. CromeroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DitHmreiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBneHue cBeta (B YacTHOCTHM, JaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 U a0COJIIOTHO OTpaxkaroilyro MnoBepxHocTh). OnwiTel I1. H.
Jlebenena.

BosHOBBIE cBOMCTBA yacThl. Bonnsl ne bpoi. Jnvmaa BosHsl ne bpons
U pa3Mephl 00JIACTH JIOKANW3allMK JABIOKYyIIeicss yacTuisl. KopryckynsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka U3MEPEHUN B MHUKpPOMHUPE. CooTHomeHUs
Heonpenenénnocreil I'eiizenOepra.

TexHHYeCcKHe yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIEKTPOMETD,
dboTodEeMEHT, (POTOMATUMK, TYHHEJIBHBIH MHUKPOCKON, COJHEUYHas Oatapes,
CBETOMO/.

Hemoncmpauuu.

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

HccnenoBanue 3aBUCHMOCTH  CONPOTHBIIEHUS TOJYIPOBOAHUKOB OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue dhoTopesncropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA YePe3 CBETOAMOJ OT HAIPSIKEHUSI.

Tema 2. Duzuka amoma.

OnbITel O UCCIEIOBAHUIO CTpoeHUs atoMa. [linaneTapHasi MoAenb aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u mornioimeHue (GPOTOHOB HpH TNEPEXoie
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOH.



Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/Ia.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue ycTporucTBa U TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Hab6nronenue muHeyaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue nmuHEyaToro crekTpa.

HccnenoBanue CrekTpa paspekEeHHOr0 aTOMapHOIO  BOAOpOJAa U
U3MepeHue nocTossHHon Punbepra.

Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxknonnas mozaens simpa ['eitzen0epra—Banenko. 3apsiy sapa. MaccoBoe
qucio sapa. M30Tonsl.

PanuoaktuBHOCTh. Ajb(a-pacnaa. DJIEKTPOHHBIN M MO3UTPOHHBIN OeTra-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTHUBHOIO pacnaja. PagroakTUBHBIE M30TOINBI B MPUPOIE.
CBONCTBa MOHU3UPYIOWIETO U3Ty4YCHUs. BausHue pagnoakTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepext maccol siapa.

Snepnbsie peaknuu. JlemeHue W CUHTE3 sIep. SAOEpHBIE PEAKTOPHI.
[TpoGsiemMbl ympaBisieMOro TEPMOSIAEPHOTO CHUHTE3a. DKOJOTUUECKUE ACTICKTHI
Pa3BUTHUS SIICPHON SHEPTETUKH.

Metoabl perucTpaluy U UCCIEI0BaHUs 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAIbBHBIE B3aUMOACUCTBUA. bapvOHBI, ME30HBI U JIENITOHBI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MoAenb apOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHas MaTepusa U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuuecknue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: HAO3UMETD,
Kamepa BWIIbCOHA, SOEpPHBIM pPEAKTOpP, TEPMOSIACPHBIM PpEAKTOpP, AaTOMHAas
O6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCTIOJIB30BAHUEM JJO3UMETPA.

N3ydenue noriomeHus: 6eTa-4yacTUIl aTFOMUHUEM.

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.



Otanbl pa3BUTHUS acTpoHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYCHHE acCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3WKU [JI1 OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMHYECKUX HccieaoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAAHNOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKHE 3BE3MbI, MIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CosHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKU. JlnarpamMma «CHEKTpaIbHBIN
KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCJIEIOBATEIHHOCTH. 3aBUCHUMOCTD
«macca — CBETUMOCTbY» JUISl 3BE3]1 IJIaBHOM IOCIIEI0BATEIbHOCTU. BHYyTpeHHEE
cTtpoeHue 3BE311. COBpEeMEHHBIE TPEACTABICHHS O MIPOUCXO0XKICHUU U SBOTIOLUH
ComHna 1 3BE€311. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuwxenne CoyHIA B
lNanaktrke. Tumnbl ramakTuk. PaguoramakTuku u KkBasapbl. YEpHbBIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60na. PaszOeranue
ranakTuk. Teopust bonsmoro B3psiBa. PenmkroBoe ns3nyyeHue.

Macmradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navniooenus.

Habmronenuss  3BE&3maHOrOo  Heba  HEBOOPYKEHHBIM — IJIa30M €
HCMOJIb30BAHUEM KOMIMBIOTEPHBIX MPWJIOKEHUU JJIs1 OMPEACICHUS MOJIOKECHUS
HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJIYLIAPUA U IPKUE 3BE3/IBI.

HaGnronenuss B Teneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.

Du3n4ecKuil MPaKTUKYM.

CnocoObl  u3MepeHuss (U3UYECKUX BEJIUYUH C  HCIOJIb30BAHUEM
AQHAJIOTOBBIX W WHU(MPOBBIX H3MEPUTEIBHBIX TMPUOOPOB W KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEIBbHBIC TMOTPEIIHOCTH
U3MepeHnil pusnyeckux BeauurH. OLeHKa IPaHull OTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHUM, WCCIEAOBAHUNA 3aBUCUMOCTEU
¢u3nUecKuX BETUYHH, TPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHYECKUX pazlienax «YUYEHUYECKUM SKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O0o0maroniee MOBTOPEHUeE.



O06oOmieHne W CcUCTEMaTu3als  COJAEpkKaHUS  pasfie]loB  Kypca
«MexaHukay, «MounekynspHas ¢u3uka 51 TEPMOINHAMUKAY,
«QnexrpoauHamukay, «Konedanust 1 BoJHbDY, «OCHOBBI CIIEIUATBLHON TEOPHUH
OTHOCUTEIbHOCTHY, «KBaHTOBas ¢u3uka», «IJEMEHThl aCTPOHOMUU W
acTpou3uKm.

Ponp Qusukm u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3TUYECKOW cdepax NesATeTbHOCTH 4YEeJIOBEeKa, pOjib U MECTO
GU3UKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOW KapTUHE MHpa, 3HAYCHUE
OMHCaTeNIbHON, CHUCTEeMAaTH3UPYIOIIEH, OOBSICHUTENbHON M IMPOTHOCTHYECKOU
GyHkmMit pusnueckoi Teopuu, posib (GU3NUECKON Teopuu B (HOpMHUpPOBAHUH
npencTaBieHuii 0 (U3MUecKord KapTHHE MUpPA, MECTO (U3NYECKON KapTHUHBI
MHUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MPEICTaBICHUNA O
IpUPOJE.

MexnpeaMeTHble CBS3M.

N3yuenne kypca (¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3E€H C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnovle RNOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, TrUnoresa, Qu3nUecKas
BEJIMUMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIelb, M3MEPEHHE, IOTPEHIHOCTH H3MEPEHUH, H3MEpUTENbHbIE NPUOOPHI,
udpoBas 1adboparopusi.

Mamemamuka: pelmIEeHUE CHUCTEMbl YPABHEHUW. TPUTOHOMETPUUYECKUE
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKUKUH HA OCH KOOPAUHAT,
ciokeHue BeKTOpoB. [Ipou3BojHbie d31eMeHTapHBIX (QyHKIUA. [Ipu3Haku
MoI00MsT TPEYTOJILHUKOB, OMpeNeNieHne IUIONIAId TIOCKUX (Quryp u oobéma
TeN.

buonocua: >nekrpuyeckue SIBICHUS B JKUBOW MPUPOJIE, KOJeOaTeIbHbIE
IBWKEHUS B KMBOM NPHUPOAE, DKOJIOTMUYECKHME PHUCKUA MpPU MPOU3BOACTBE
ANEKTPO3HEPIUH, DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpesl,
yJIBTPa3BYKOBasl JMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SIBICHHUS B YKUBOH
pUpOJE.

Xumun: CTpOEHUE aTOMOB M MOJIEKYJ, KPHUCTAJUNIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpaghua: wmarnutTHble TONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX PYII,
dboTochEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.



Texnonocua: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTaTENb SAKOOH, reHepaTop MEPEMEHHOI0 TOKA, MHIYKIMOHHAS I1€Yb,
JUHUM  JJIEKTpollepenad, dJJEKTPOABHUIATENb, pajap, PaaHONPUEMHUK,
TEJEBU30p, aHTeHHa, TenedoH, CBYU-meub, ynbTpa3BykoBas JAMArHOCTUKA B
TEXHHUKE, MPOCKIIMOHHBIN ammapaT, BOJOKOHHAsI OINTHKA, COJMHEYHas Oarapes,
CIyTHUKOBBIE IPUEMHUKH, AJI€pHAs SHEPI€TUKA U 3KOJOTMYECKUE ACTIEKTHI €€

pa3BUTHA.
INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O

OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJibTaThl OCBOCHHUSA YueOHoro mnpeamera «Duzmka»
JOJDKHBI ~ OTpakaThb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHU,
COOTBETCTBYIOIIMX TPATULIMOHHBIM LIEHHOCTSIM POCCHIICKOrO  OOIIEeCTBa,
paclIMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAIPaBJICHUN BOCHUTATEIBbHOW AEATEIbHOCTH, B TOM
YHUCJIE B YaCTHU:

IPa’KIAHCKOI0 BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTh TPAXIAHCKOW TMO3UIIMU OOydYaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B  HMHTEpEcax
TPOKIAHCKOTO  O0IecTBa, YydYacTBOBaTh B  CaMOYINpPABICHUU B
o0pa3oBaTeIbHON OpraHU3allly;

e YMEHHME B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HHCTUTyTaMU B
COOTBETCTBHHM C UX (PYHKIMUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e CchOpPMUPOBAHHOCTh  POCCHMCKOM  T'PaKTAHCKOM  HMJICHTHYHOCTH,
NaTpUOTU3MA;

e I[CHHOCTHO€  OTHOILICHWE K  TOCYJAapCTBEHHBIM  CHUMBOJIaM,
JOCTUKEHUSM POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:
e cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,



e CIIOCOOHOCTH OIICHMBATh CUTYallMI0O M TNPUHUMATh OCO3HAHHBIC
pEIIeHUs], OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
[ICHHOCTH, B TOM YHUCIIE B IEATEIBHOCTU YUYEHOTO;

e 0CO3HAHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOWYMBOTO OYAYILEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

e DOCTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETHKY HAyYHOTO

TBOPYECTBA, MPHUCYIEro GU3NIECKOIl HayKe.
TPY/AOBOI0 BOCIIUTAHMSA:

e UHTEpPEC K Pa3Nu4HbIM cepam MpodeccrOHaTbHON ACSITEIbHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (PU3UKON W TEXHUKOH, yMEHHE COBEpIIATH
OCO3HaHHBIM BbIOOp Oyaymieir mpodeccud U peanu30BHIBATH
COOCTBEHHBIE KU3HEHHbBIE IIaHBbI;

e TOTOBHOCTh U CHOCOOHOCTh K 0OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0acTu (PM3HUKHU HA MPOTSHKEHUHU BCEH JKU3HU.

IKOJOTNYECKOT0 BOCTIMTAHMSA:

e c(hOopMHPOBAHHOCTH IKOJIOTUYECKOM KYJBTYPHI, OCO3HaHWE
IJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOIIeM;

e IUIAHMPOBAHHUE M OCYILECTBICHUE JACUCTBUN B OKpPYXKAIOIIEH cpene Ha
OCHOBE 3HAHUS IIeJIel YCTOMYNBOTO Pa3BUTHS YEJIOBEUECTBA,;

e pacIIMpPEHHE OMBITA JEATEIBHOCTH SKOJOTHIECKON HAMIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHHUSA:

e c(hOpMHUPOBAHHOCTh MHUPOBO33pEHMUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

e O0CO3HaHME LIEHHOCTH HAayYHOU AEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHuss (U3UKH OCYIIECTBIISATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO
JesITeIbHOCTh NHIANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA
ba3oBble 1ornueckue aeiicTBM:
e CaMOCTOSITENIBHO (OPMYJIMPOBATH M aKTyalM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OMNpEIENATh LENH ICSITEIHLHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTUKEHUS,
e BBISBIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUMS B PacCMaTpHUBAEMBIX
(U3HUECKUX SBJICHUSIX;



paspabaTeiBaTh IIIaH pEHICHWS MpoOJeMbl C YYETOM aHaIM3a
MMEIOIIHNXCS MaTePUATBHBIX M HEMATEPHUAIILHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3yJIbTATOB MEJSIM, OLIEHUBATh PUCKH MOCIICICTBUHN NEATeIbHOCTH;
KOOPJIMHUPOBATh ¥ BBIIONHATH pabOTy B YCJIOBHUSX pPEAThHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KpPEATUBHOE MBINUJICHHE TMPH PEIICHUH  KU3HCHHBIX
poOJIeM.

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHSMHU U
MeTo/iaMu (PU3UUYECKOM HAyKU;

BJA/IeTh HABbIKAMU  Y4YEOHO-UCCIIEJOBATEIbCKOM M  NPOEKTHOU
JESITeIbBHOCTU B 00JIacTU (PU3UKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TOMCKY METOJOB peHIeHHs 3adad (HU3HUecKOro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIQ/ICTh BUJAMH JESTEIBHOCTH IO TOJTYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIIpPETalUY, MPeoO0pa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX CUTYallUsX, B TOM YHUCIIE NIPU CO3JaHUM YUEOHBIX IPOEKTOB B
0051acTH (PUBHKHY;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaIM3UPOBATh 33/a4y,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaxOJuThb AapryMEHThl s
J0Ka3aTeIbCTBA CBOMX YTBEP)KJIEHUM, 3aJaBaTh IapaMmeTpsl U
KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHHs 3a/a4ll Pe3yJIbTaThl,
KPUTHYECKH  OLIGHWBAaTh HUX  JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMyIUpOBaTH COOCTBEHHBIC 3a/laud B 0Opa3oBaTEIbHON
JESITeIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,
YMETh MEPEHOCUTh 3HAHUS MO (U3MKE B TPAKTHUECKYIO 00JacTb
KHU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
BBIBUTATh HOBBIE WJEH, MpejaraTb OpHUTHHAIbHBIE TOAXOABI U
pEIICHNUS;

CTaBUTh NpoOJEeMbl M 3a7auyd, JOIMYCKAaIOLIUEe aJbTepHATUBHbBIC
pEIICHUS.

Pabora c undopmanueii:

BJaJ€Th  HABBIKAMM  TOJydeHHMs  uHopManuu  (pU3MYecKoro
CONEpPKAaHUS M3 MCTOYHMKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO



OCYILIECTBIIATh IIOMCK, aHAIU3, CHCTEMATU3alUI0 U HHTEPIPETALMIO
uH(GOPMaLIMU PA3IUYHBIX BUAOB U (GOPM MPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpPMALINY;

UCIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMd B PpEIIEHWHM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHM3aIMOHHBIX 3a7ad C COOJIIOJIEHHEM TpPeOOBaHUN IPTOHOMUKHU,
TEXHUKH O€30MacCHOCTH, TMTUMEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PUZNYECKOTO COAECPKAHUS B Pa3INYHBIX opMaTax ¢
y4€TOM Ha3Ha4yeHHs WHGPOpMAllMU W LEJIEBOM ayJUTOPHH, BBIOUpAs
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3AIIHH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBIATh OOILEHWE Ha Yypokax (U3MKM U BO BHEYPOUHOMH
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMii W CMSAr4aTh
KOH(JIUKTBIL;

pa3BEPHYTO M  JIOTMYHO M3JlaraTb CBOK TOYKY 3pEHHS C
UCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M  HUCIHOJIb30BaTh  INPEUMYIIECTBA KOMAaHIHOM H
WHJUBUyaJIbHON pabOTHI;

BbIOMpaTh TEMaTUKy WU METOJbl COBMECTHBIX JCHCTBHI € Y4YETOM
OOLIMX UHTEPECOB U BOZMOKHOCTEN KaX/10r0 4JieHa KOJIJICKTUBA,;
OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUM, paCHpelesaTh pOad € Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHON paOOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKIOr0 YYACTHUKA KOMaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C MO3UIMU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IMYHBIX
CUTyalusiX, TMpOSIBISITH TBOPYECTBO U  BOOOpakeHue, ObITh
MHULAATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEILHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBIABISITH IPOOJIEMBI, CTaBUTH H
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEIBHO  COCTAaBJIATh  IUIAH  PEIIEHUS  PACYETHBIX U
KaueCTBCHHBIX 3a/1ay, IUJIaH BBITIOJHCHHS MPAKTUYECKONW paboOTHI ¢
y4€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsiTb paMKd y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MIPEANIOYTEHUM;

JieNaTh OCO3HAHHBIM BBHIOOp, apryMEeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHUIO U MPOSIBICHUIO IPYIUIIMN B 00J1aCTH
(U3HKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOJIL, IMOIUOHAJIbLHBbIN UHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaIllUsM, BHOCHTb KOPPEKTHUBBI B
NEATENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISM;

BJIQJIETh HaBbIKAMHU II03HABaTEJIbHOW peQIeKCUM KaK OCO3HAaHHS
COBEPIIAEMBIX JICUCTBUIA U MBICIUTEIBHBIX MPOLECCOB, NX PE3YJIBTATOB
1 OCHOBaHUI;

HCIIONB30BaTh MPUEMBI pedIeKCUU Jisl OLICHKU CHUTYallMH, BBhIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKCHHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAJIW3E PE3YyJIbTaTOB
JIeSTEIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,
MIPUHUMAaTh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIeSTEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU.

B mporiecce mocTrKeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI IMPOTPAMMBI T10
bu3uKke UII YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUS Yy OOYy4aroIIuXcCs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA ~ HMHTCIUICKT,  IPEATOJIararoIiui
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE
OMOITMOHAIBHOE  COCTOSIHME, BHJETh  HAMPABICHUS  Pa3BUTHUSA
COOCTBEHHO SMOITMOHAIILHOM Cdephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS,  BKIIOYAIOMIETO  CaMOKOHTPOJIb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH



aganTUPOBAaTbCS K HSMOIMOHAIBHBIM HW3MEHEHUSM M MPOSBIATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOLIEH CTpEMJIEHHE K JIOCTHKEHUIO
LHEeJIW U yCHexXy, ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHE JECHCTBOBATS,
HCXOJI U3 CBOMX BO3MOYXHOCTE;

e DOMIIATHH, BKJIOYAIOWEH CIOCOOHOCTh NOHUMAaTh AMOLMOHAIBHOE
COCTOSIHME IpPYTUX, YYUTBHIBaThb €ro MpPU OCYLIECTBICHUM OOIICHMUS,
CIIOCOOHOCTB K COYYBCTBHIO M COIIEPEKNBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPAUBAThH
OTHOIIEHHUS C JPYTMMH JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspemniaTh KOHQIUKTHI.

IMTPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 10 knacce npenMeTHbIE Pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUI:

e IOHUMATh pOJIb (PU3UKK B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COLMAJIbHOM M STUYECKOM cdepax IaesTeabHOCTU
YeJI0BEeKa, POJib U MECTO (PU3MKH B COBPEMEHHOW HAy4YHON KapTHUHE
Mupa, 3HAYEHUE onucaTelIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSACHUTENHFHON U MPOTHOCTUYECKOW (DYHKIMI PU3NUECKON TEOPUU —
MEXAaHUKH, MOJIEKYJISIpHOM (U3UKH M  TEPMOJAMHAMUKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEICTABICHUN O (PU3HUECKOU
KapTUHE MUPA;

e pa3iaMuaTh YCIOBUS NPUMEHUMOCTU MoOJeleld (QU3NYECKUX Tel U
IPOIICCCOB (SIBJICHUI): HWHEpPIMAIbHAsI CHUCTEMa OTcUéTa, aOCOJIFOTHO
TBEPAOE TEJIO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBH)KCHHE,
CcBOOO/HOE TajeHue, abCOMIOTHO ympyras aedopmaius, adCOTIOTHO
yOpyroe © aOCOJIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENH Tasa,
KUAKOCTH U TBEPAOTO (KPUCTAIMYECKOTO) Teja, WACAIbHBIA Tas,
TOYEYHBIN 3apsij, OAHOPOIHOE IEKTPUUECKOE TTOJIE;

e pasnuyaTh YCJIOBHUS (TpaHULbl, 00JACTH) MPUMEHUMOCTU (PU3UUYECKUX
3aKOHOB, IOHUMATh BCEOOIINNA XapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh MCIIOIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh M OOBICHATH MEXaHMUECKHE MPOLECChl U SIBICHMS,
UCIIONIb3Ysl ~ OCHOBHBIE  TIOJIO)KEHHMSI M 3aKOHbl ~ MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKEHHUSI, (DOPMYJIbl KMHEMATUKU
PAaBHOYCKOPEHHOTO  JIBIDKEHMs, mpeoOpasoBanusi [amunes s



CKOPOCTM M  NEpeMElICHHs, 3akOoHbl  HproTOHA,  NpUHIMUI
OTHOCUTEIIBHOCTU ['anniiesi, 3aKOH BCEMHUPHOTO TSITOTEHUS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXAHUYECKON IHEPTUH, CBSA3b padOThl CHUJIbI
C U3MECHEHUEM MEXAHUYECKOW YHEPTUH, YCIOBUS PABHOBECUS TBEPIAOTO
TeJa), MPU 3TOM HCIOJIL30BaTh MATEMATUYECKOE BBIPAXKEHUE 3aKOHOB,
yVKa3pIBaTh  YCJOBUS  NPUMEHUMOCTH  (PU3WYECKHX  3aKOHOB:
npeoOpa3oBanuil ['ammiesi, BTOpOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPAaHEHUs HMMITyJIbCa M MEXaHMYECKON JHEPTrHH, 3aKOHa
BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBaTh M OOBACHATH TEIJIOBBIC TIPOLIECCHI W SIBJICHUA,
UCIIONB3yss OCHOBHbIE TookeHHsT MKT u 3akoHBI MOJEKYISApHON
GU3MKK U TEPMOJMHAMUKHU (CBSI3b JIaBIICHUS HUACAIBHOIO Ta3a Co
CpeIHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOIO  JIBMKEHUS U
KOHICHTPAIIME €ro MOJIEKYJ, CBSI3b TEMIEPATyphbl BEIIECTBA CO
CpEIHEN KWHETUYECKON SHEPrHeil TEIJIOBOIO JBHMXKEHHUSI €r0 YaCTHII,
CBSI3b JIABJICHHUS MJCABHOIO Ta3a C KOHUECHTPAIMEW MOJIEKYJ U €ro
TeMmmeparypoii, ypaBHeHne MenaeneeBa—KianelipoHa, nepBblii 3aKOH
TEPMOJAUHAMHKH, 3aKOH COXPAHEHUS SHEPIUU B TEILIOBBIX MPOIECCAX),
MpA 3TOM UCIOJb30BATh MATEMAaTUYECKOE BBIPAKCHUE 3aKOHOB,
yYKa3blBaTh yCJIOBUA NPUMEHUMOCTH ypaBHeHUs MeHpaeneeBa—
Kianeitpona;

aHAIM3UPOBaTh U OOBSCHATH DJIJIEKTPUUYECKHUE SIBIICHUS, HCHOIb3Ys
OCHOBHBIC TIOJIO)KEHHUS M  3aKOHBI  DJIEKTPOJWHAMUKH  (3aKOH
COXpPaHEHHUs AIEKTPUUYECKOTO 3apsaaa, 3aKkoH KynoHa, moTeHIUATIbHOCTh
AJIEKTPOCTATUYECKOTrO TMOJIs, TPUHLMI CYNEPHO3UIUN IJIEKTPUUECKUX
MOJIEH, TIPU 3TOM YyKa3bIBas yCJIOBHs MpUMEHUMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHBIE COOTHOILIECHHUS: 3aKOHbI OMa JIsl yyacTka
LENHU U JJIsI 3aMKHYTOW AJIEKTPUYECKON 1enu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoIn3a);

OMUCHIBATh (DU3NYECKUE MPOLECCHl U SBJICHUSI, UCTIOIb3YS BEJIMYUHBI:
IIEpEMENIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€JIa U CHUCTEMBI Tell,
Cuja, MOMEHT CHUJIbl, JaBJiEHWE, T[OTEHIMalIbHAsA  JHEPTHUS,
KMHETUYEeCKasi DSHEpPrus, MeXaHudyeckash »dHeprus, paldoTa CHIIHI,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHila TSKECTH, CHiia YINPYrOCTH,
CUJia TPEHHUS, MOIIHOCTb, PHEPIrUsl B3aHUMOJEUCTBUS Teia ¢ 3eMIIEH
BOM3KU €€ TOBEPXHOCTH, DHEPrUs yHpyrou nedopmaruu TpyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0CONIOTHAash TemIeparypa Tena, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSISI HSHEPrUs HICAIBHOIO OJHOATOMHOTO
raza, paboTta uAeaJlbHOTO Ta3a, OTHOCUTEIbHAs BJIAXHOCTh BO3/YyXa,



KIIJI waeanbHOr0 TEIJIOBOIO JABUTATEINS; DJJIEKTPUYECKOE TOJIE,
HanpsHKEHHOCTh  AJIEKTPUUECKOTO  TOJIS,  HANPsHKEHHOCTh  TMOJIS
TOYEUHOTO 3apsAla WIA 3apsHKEHHOrO Iapa B BakKyymMeé H B
OUBJIEKTPUKE, TMOTEHIMAN dJEKTPOCTATUYECKOTO TIOJSI, Pa3HOCTh
MOTEHIMAJIOB, SJIEKTPOJBIDKYIAs CHJIa, CHIa TOKa, HaMNpsHKeHUE,
MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATopa,
CONPOTHUBJIEHUE YYACTKA LIEMHU C MOCJIEA0BATENBHBIM U MapaslIeIbHbIM
COCAMHEHUEM  PE3UCTOPOB,  JHEPTUS  DJIEKTPUUECKOTO  MOJIA
KOHJIEHCATOpa;

OOBSICHATH  OCOOEGHHOCTH  MPOTEKaHWs  (U3MYECKUX  SIBICHUM:
MEXaHMUYECKOE JBWKECHHE, TEIUIOBOE JBUKEHHUE YACTUI[ BEIIECTBA,
TEIJIOBOE€  paBHOBECHE, OpOYHOBCKOe  JBWXeHHe, Auddysus,
UCIIapEHUE, KUIICHHE W KOHJCHCAIMS, IUIaBJICHUE U KPUCTAJUIM3aLHUs,
HaIpaBJICHHOCTh TeIIonepeaauH, ANEKTpU3AIUs Te,
AKBUIIOTEHIMAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;
MPOBOAUTH UCCJIE0OBAaHUE 3aBUCUMOCTU OJTHOU (PU3UUYECKOU BETUYUHBI
OT JPYyrod C HCIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHpPOBATh pe3yibTaThl MOJYYEHHOU
3aBUCHUMOCTH (PU3UUECKUX BEJIMYMH B BHUJE TpapuKkoB C y4ETOM
a0OCOJIIOTHBIX ~ MOTPENTHOCTEH UW3MEpPEeHuM, JenaTh BBIBOJBI IO
pe3yJbTaTam UCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH  OMBITHI O TPOBEPKE MPEHJIONKEHHONW  TUIOTE3bI:
MJIAHUPOBATH HKCIIEPUMEHT, cobupaTh AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAIM3UPOBAThH MOJYUEHHBIE PE3yJIbTAThI U JI€NIaTh BHIBOJ O
CTaTyCce NPeJI0KEHHON TUITOTE3bI;

coOnmoaTh  mpaBwia  O€30MacHOr0  TpyAa OpU  NPOBEIECHUU
HCCJIEOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, MPAaKTHKymMa U
y4eOHO-UCCIICIOBATEILCKOM ¥ TPOEKTHOW  JEATETBHOCTH  C
UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOpaTOPHOTO
000pynoBaHUs;

pelmarh pacu€THbIE 3aJayd C SBHO 33aJaHHOM W HESIBHO 3aJaHHOM
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCIOBHUSI 000CHOBBIBATH
BBIOOP (M3UYCCKOM MOJCIH, OTBEYalomed TpeOOBaHUSAM 3aJayH,
MPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¢ TOCTYJaThl
bU3UYECKNX TEOpPUH TPU HUCIOIH30BAaHUU MATEMaTHYECKUX METOJIOB
pelieHust 3ajaad, MPOBOAUTH Pacy€Thl HAa OCHOBAHMM HWMEIOIIMXCS



JAHHBIX, AHAJU3UPOBATh pPE3YNbTaTbl M KOPPEKTHUPOBATH METOJbI
penIeHus ¢ Y4ETOM MOJTYYEHHBIX PE3YNIbTATOB;

pemiaTh KaueCTBEHHBIE 3a/laud, TPEOYIOIIMe MPUMEHEHHUS 3HAHWM W3
pPa3HBIX pa3leloB Kypca (PU3MKH, a TaKKe HHTErpalu 3HAHUN U3
OPYrUX TPEIMETOB €CTECTBEHHO-HAYYHOIO UMKJIA: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYX ACHUI C OMOPO HAa M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pabOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKHX MTPOLIECCOB;

MPUBOJNTH MPUMEPHl BKJIAJa POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-
(U3KMKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UpOBaTh M OLIGHMBaTh  NOCJIEACTBUA  OBITOBOM U
MIPOU3BOJACTBEHHON  JEATEIBbHOCTH  YEJIIOBEKAa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTMYECKOM O€30MacHOCTH,
OPEACTABICHUA O PalUOHAIBHOM IPHUPOJOIIOJIB30BAHUM, A TaKKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTHKEHUN HAYKM WU TEXHOJOTHH st
JANbHEHNIIIEro pa3BUTHS YEJIOBEYECKOTO O0IECTBA;

MPUMEHSATH Pa3IU4HbIE CIIOCOOBI paboThI ¢ HH(pOPMALIKEN PU3NYECKOTO
COJIEp)KaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHi, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTMM JJI MOUCKa, NMepepabOTKU U TNpeAbsBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOU uH(popmarm, CTPYKTYpUPOBaAHUS u
UHTEpOpeTalu  WHQOpMaluu,  MOJYYEHHOM M3  Pa3IUYHBIX
MUCTOYHUKOB, KPUTUYECKH AHAJIU3HUPOBATH MOJy4YaeMyl0 HH(POpMAIUIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHWU,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHHUKA MH(POPMALINH;

MNPOSIBJISITh  OPraHM3allMOHHBIE W TIO3HABATENbHBIE  YMEHUSA
CaMOCTOATENILHOTO MPUOOpETEeHUsT HOBBIX 3HAHWW B TpoLecce
BBITNOJIHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;
paboTaTh B IpylIe C MCHOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATh ~ pabOTy  IPYMNNbl,  PAlUMOHAIBHO  pacHpenessiTh
NEeSTEAbHOCTh B HECTAaHAAPTHBIX CHUTyallUsAX, aJEKBATHO OIEHUBATH
BKJIQJl K&XJIOIO U3 YYACTHUKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMON
MpOOJIEMBI,

MPOSIBIISATH MOTHUBALIMIO K OyAylieil mpodecCHoHanbHON AESITENbHOCTH
MO CHEIUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIs.



K konmy obyuenus B 11 Knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOJa&éHHOM
YpOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

HOHMMAaTh pOJb (U3UKK B HSKOHOMHYECKOH, TEXHOJOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AeATEeIbHOCTU YEJIOBEKa, pOJib U
MecTo (M3HKH B COBPEMEHHOM HAay4YHOHM KapTUHE MHpa, pOJib
ACTPOHOMMH B IIPAKTHUYECKOM JEATEIBHOCTH YEJIOBEKAa M TaJIbHEUIIEM

Hay4YHO-TEXHHUYECKOM pPa3BUTHH, 3HAYEHUE OMMUCATEIbHOM,
CHUCTEMaTU3UPYIOIIECH, O0BICHUTEIHPHON M MPOTHOCTUYECKON (PYHKIIHIA
du3nueckoil TeOpUM — DBIEKTPOJAMHAMHKH, CHEIUAIbHOW TEOpUHU

OTHOCHUTENFHOCTH, KBAaHTOBON (U3UKH, pOJib (DU3MUECKOH TEOPUH B
dbopMHUpOBAHNY TIPEACTABICHUA O (PU3MUECKONW KapTHHE MHpa, MECTO
¢usznyeckol KapTHMHBI MHpa B OOIIEM psAay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MOJENe (PU3NYECKUX Tel H
MIPOLIECCOB (SIBJIEHUI): OJHOPOIAHOE 3JIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TI0Jsl, TapMOHMYECKHE KOJIeOaHWsA, MaTeMaTU4YeCKHid
MasATHUK, UACAIbHBIN MPYKUHHBII MasiTHUK, TAPMOHUYECKHUE BOJHBI,
UCaTbHBIA KoJIeOaTeNbHBIM KOHTYp, TOHKas JIMH3a, MOJAENEH aToma,
aTOMHOTO s1/Ipa U KBAHTOBOM MOJIENIN CBETA;

paszinyuath yciaoBus (TpaHUIlbI, 00JaCTU) TPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, IOHUMATh BCEOOIINH XapakTep GyHIaMEHTAIbHbBIX 3aKOHOB U
OTPaHUYEHHOCTH HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH JIEKTPOMATHUTHBIE MTPOLIECCHI U SIBICHHUS,
HCIIONIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHeUUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiiga, cuwia Awmmepa, cuia JlopeHna, 3akoH
AJEKTPOMAarHUTHOM  WHAyKIWHM, mnOpaBuio JleHma, cBsa3p I/JC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOW WEMU CO CKOPOCTHIO
M3MEHEHUsI  CWJIbl  TOKa, IOCTYyJIaThl  CIEUHUAIbHOM  TEOpUH
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUA,
UCIIOJIb3YS TIOJIOKEHHSI KBAHTOBOM (u3uku (ypaBHEHHE ODWHINTEHHA
st ¢otodaddexra, mepBbli U BTOPOMl moCTyjnaTel bopa, mpuHUHUI
COOTHOIIICHHs HeomnpeneneéHHoctel ['eifzenOepra, 3aKOHbI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YMCEN U SHEPTUH B SAEPHBIX PEAKLUSAX, 32KOH
PaAMOAKTUBHOIO pacnana);

ONHUCHIBATh (PU3MUECKHE MPOLECCHl U SBICHUS, UCIOJB3YS BEJIUYUHBL:
HaANpPsHKEHHOCTD AIEKTPUYECKOTO oJI, MOTEeHIHAI
ANEKTPOCTATUYECKOTO noJis, Pa3HOCTh MOTEHIMAJIOB,



ANEKTPOJABMKYILASL CHJIA, MHAYKLUUS MAarHUTHOTO IOJsi, MarHUTHBIN
MOTOK, cwia AMIiepa, WHAYKTUBHOCTb, JJIEKTPOJABHKYILNAS —CHUia
CAaMOMHAYKIIMHM, SHEPrus MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM  UMITYyJIbC, TIOJIHAsE OHEPTUs, DJHEPrusi IMOKOs
CBOOOHON YaCTHUIIbI, SHEPTUA U UMITYJIbC (POTOHA, MACCOBOE UUCIIO U
3apA sapa, SHEPTHsl CBS3H sIpa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PU3UYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAs UHAYKITHS, CaMOMHAYKITHS, pe30HaHC,
uHTeppEpeHIINs BOJH, IU(pakius, AUCHEpCUs, MOJTHOE BHYTPEHHEE
oTpaxkeHue, (ortoanextpuueckuii 3¢pdexr (porodrddexr), ampdpa- u
Oeta-pacmansl sep, raMMa-u3aydeHHe siep, PU3nUecKue MPUHIUIIBI
CHEKTPAJIbHOTO aHaju3a U paboThI J1a3epa;

ONPENENATh HAIlPaBJICHUE MHAYKIMM MAarHUTHOTO IOJIA MPOBOJHMKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh HU300pAKEHUE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JIMH30M, U paCCYUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIAraole ACTPOHOMHYECKHUE MTOHATHUS, TEOPUH U
3aKOHBI JJI1 aHajau3a U OOBACHEHUS (U3MUECKUX MPOLECCOB,
MIPOUCXOSIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKIaTaKTUIECKON
cpene; ABMKEHUSI HEOECHBIX TeJl, HBOIIOLNHY 3BE3]] U BeeneHHoi;
OPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYHH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH, IPU 3TOM KOHCTPYMPOBAaTh
YCTaHOBKY, (UKCUpPOBAaTh pe3yibTaThbl IOJYyYEHHOW 3aBUCUMOCTHU
(u3MUEeCKMX BEIMYMH B BUAE TpapUKOB C Y4E€TOM aOCONIOTHBIX
MOTPEUIHOCTE  M3MEPEHM, JeNaTh BBIBOABI IO  pe3yJibTaTam
UCCJIEI0BAHNSI;

IPOBOJANUTh KOCBEHHbIE M3MEPEHHs] (PU3UUYECKUX BEIMYUH, NPU 3TOM
BBIOMPATh ONTHUMAJIBHBINA METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NMPAMBIX U KOCBEHHBIX U3MEPEHHIA;
MPOBOJUTH  OMBITBI 1O MPOBEPKE MPEIOKEHHON  THMIOTE3bI:
IUTAHUPOBATH JKCIIEPUMEHT, cobupatb AKCIIEPUMEHTAJIbHYIO
YCTaHOBKY, aHAJIM3UPOBATH MTOJIYYEHHBIE PE3YNIbTATHI U JEJIATh BBIBOJ O
CTaTyCe NPEIJIOKEHHON TUITOTESBL;

OMKCBIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOmoaTh  mpaBwia  O€30MAacCHOT0  TpyAa TpH  TIPOBEICHUU
HCCIIEIOBAaHUM B paMKax y4eOHOro SKCIEPUMEHTa, IMpaKTUKyMa WU
y4eOHO-UCCIeIOBATeIbCKOW W TPOEKTHOW  NEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOPAaTOPHOIO
000py10BaHUS;



peuare pacu€THbIE 33aJa4¥ C SIBHO 3aJIaHHOM W HESBHO 3aJaHHOU
¢u3znyecKkoil MOJAENBI0: HAa OCHOBAaHUM aHajdn3a YCJIOBHS BBIOMPATH
¢u3nueckrue MoJIeNu, OTBEYaloIIMe TPEeOOBaHUSM 3a/lauu, MPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYAThl (PU3NYECKUX TCOPU
MPA WCIOJB30BAHMM MATEMATUYECKUX METOJIOB PpEIIEHUs 3ajad,
MPOBOJIUTH  PAacCUY€Thl HA  OCHOBAHMM  MMEIOIIMUXCS  JIaHHBIX,
aHaJM3UPOBaTh PE3YyJbTAaTbl U KOPPEKTUPOBATh METOMBI PELICHUS C
Y4E€TOM MOJYYEHHBIX PE3YJIbTATOB;

pemiaTh KaueCTBEHHBIE 3a/laud, TPeOYIOIIMe MPUMEHEHHUS 3HAHWMN W3
Pa3HBIX pa3feioB Kypca (PU3WKH, a TaKXKEe HMHTETpAIlMd 3HAHUN W3
IPYTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH
JIOTUYECKYIO LIEMIOYKY PACCYXKJIECHUN C ONOPOW Ha U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

HCIIOJB30BaTh TEOPETUUYECKUE 3HAHUSI ISl OOBSICHEHHS OCHOBHBIX
NPUHLIMUIOB  PabOThl  HU3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIa/la POCCHUMCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIETO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaIM3UpoOBaTh U OIICHUBATh  TOCJEACTBUS  OBITOBOM U
IIPOM3BOACTBEHHOW  JIEATEJIbHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HMUEeCKUMU TIPOLIECCaMU, C TTO3UIIUNA IKOJIOTUYECKON O€30MacHOCTH,
NPEACTaBICHUN O palMOHAIBHOM MPUPOAONOJIb30BAHUM, a TaKKe
Pa3yMHOM HCMOJIb30BaHWHU JOCTMKCHUHW HAYKHM W TEXHOJOTHW JJIst
JaTbHEUIIeT0 pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

NPUMEHSThH Pa3INYHbIEe CIOCOOBI pabOoThHI ¢ HHGOPMAIIHEH PU3NIECKOTO
CoJIepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, PU 3TOM UCIOJIb30BaTh COBPEMEHHbIC HH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIs TIOMCKa, MEepepadOTKH U TMPEIbIBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOU uH(opmaruuy, CTPYKTYpUPOBaHUS u
UHTEpIpeTanuy  uWHGOpPMAIMK,  TMOJIYYEHHOM U3  pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH AHAIM3UPOBATH MOIy4aeMyr UH(OOPMAIUIO
M OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJiM3a UCTOYHHKA UH(POpMAITUH;

MNpOSIBJIATH ~ OpPraHU3allMOHHBIE W T[IO3HABaTEJbHbIE  YMEHHS
CaMOCTOSITENIbHOTO NMPUOOpETEeHHsT HOBBIX 3HAHWW B TIpolecce
BBITIOJTHEHUSI IPOEKTHBIX U Y9€OHO-UCCIIEI0BATEILCKUX PAbOT;
paboTaTh B IpyIINe C UCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IJIaHUpOBaTh  pabOTy  TIPyHIbl, palUdOHAIBLHO  PaCIPENeNsaTh



NEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalMsAX, AJCKBAaTHO OLICHUBATh
BKJIaJ, KaKJIOI0 U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOMN

poOJIeMBI;

IPOSIBIISITh MOTHBAIIMIO K OyayIied nmpodecCHOHANBHON JeITeTbHOCTH
0 CTHETHATBHOCTAM (PU3UKO-TEXHUIECKOTO TIPODHIIA.
TEMATHUHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoimuecTBo DJIEeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3/jieioB 1 TeM  4acoB (uudpossbie)
n/n MPOrpamMmbl oOpa3oBaTe/ibHbIE
Bcero
pecypcsl

Pazgen 1. HAYYHBIA METO/ IIO3HAHUS IIPUPO/IBI

Hayunblii MeTO1 TO3HAHUS

1.1 6
MIPUPOJIBI
Utoro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO TeNa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKNHETUYECKON 15
TEOPHUH
39 TepmonuHamuka. Terossie 20
MalluHbI
33 ArperaTHble COCTOSIHUS 14
BemecTBa. PazoBble NEPEXOBI
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE M0 24
4.2 [TocTOSIHHBIN NMEKTPUUYECKUI TOK 24
4.3 Toku B pa3muYHBIX cpeax 6
Hroro mo pazaeny 54

Pazzen 5. ®U3HUYECKHUH MPAKTUKYM




5.1 ®u3nyeCKuil NPaKTUKYM 16

Hroro mo pazaeny 16
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 170
[TPOT'PAMME
11 KJIACC
KouunyecTBo
Ne HaumenoBanue pa3jaesioB YACOB dueKkTpoHHbIe (LM POBbLIE)
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTe/ibHbIE pecypchbl

Pazgea 1. 9JIEKTPOJAUHAMUKA

1.1 MaraurtHoe 1moie 14

12 OneKTpOMarHuTHas 13
WHTYKIHSI

Utoro no pazneny 27

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

2.1 MexaHnueckue KoJIeOaHus 10
ONEeKTpOMarHUTHbIE

2.2 15
Koe0anus
Mexanuueckue n

2.3 10
AJIEKTPOMATrHUTHBIC BOJTHBI

24 Ontuka 25

Wroro mo paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosst CTO 5

Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

41 KoprmyckynsipHO-BOJTHOBO 15
JyaJi3M
4.2 ®dusnka aToma 5
43 dwusuka aTOMHOTO Ipa U 5
DIIEMEHTAPHBIX YaCTHUI]
Hroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTHI aCTPOHOMUU U

5.1 12

acTpopU3UKHI



Hroro no pazneny

Pasgen 6. PU3UMUYECKUI IPAKTUKYM

12

6.1

Pu3n4eCcKuil NPAKTUKYM

Uroro no pazneny

16
16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMaruzaius u
0000111eHIE TIPEIMETHOTO
COJICP)KaHUs U OIbITA

7.1 JeITEIbHOCTH, 15
nproOpeTEHHOro Npu
u3ydeHnH Kypca gusuku 10
— 11 xiaccoB
Utoro no pazneny 15
PesepBHoe Bpems 10
OBHIEE KOJIMYECTBO HACOB 170

I10 ITPOIT'PAMME




