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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE CpeAHero ooOiiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TOJIO)KEHMM W TpeOoBaHUN K pe3ylibTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTesibHOM porpamMmsbl, mpeactaBieHHbIX B DI'OC COO, a Takxke
c yu€tom ¢denepanpHON pabodeil mporpamMmbl BocrmmTaHus u  KoHienmun
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoii @enepanuu, peaau3yonux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[Iporpamma no usuke onpenensier o0s3aTeIbHOE NPEIMETHOE COACPIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TOCIE0BATEIBbHOCTh U3YUYCHUSI TEM U Pa3/IeiioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tmpolecca, BO3pPAaCTHBIX OCOOEHHOCTEM  O00ydYaromuxcs.
[Iporpamma mo ¢u3uke Aa€r NpeAcTaBICHUE O IENAX, COJAEp)KaHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYaIOIIMXCS CPENCTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (Gu3MKU yrIyOJIEHHOIO YpPOBHSI IO3BOJISIET PEau30BaTh
3a1a4n MpodeCCHOHATBHON OPUEHTAIlMHU, HAMPABIECHO HA CO3/IaHUE YCIOBHUH IJis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEM KaxKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAUMBI JJi MpPOJOJDKEHHMsT O00pa3oBaHUs B
opranm3anusx MpodecCHOHATBFHOTO O00pa3oBaHUs IO pa3iIHYHbIM  (DU3HKO-
TEXHUYECKUM U HHXKEHEPHBIM CTIEIIMATbHOCTSIM.

B nporpamme 1o ¢usuke onpenensorcs mIaHupyeMble pe3ybTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeaMeTHbIe, IMpeaMeTHble (Ha  yrimyOnéHHoMm  ypoBHe).  Hayuno-
METOJ/IOJIOTHYECKON OCHOBOM i pa3pabOTKKM TpeOOBaHUM K JIMUHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOYJarolIMXCsl, OCBOMBIINX
nporpamMmy 1o u3rKe Ha ypoBHE CpeiHero o0uiero o0pa3oBaHus Ha yri1yOIEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

[TporpamMma 1o ¢pu3HKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (U3UKH Ha YTIyOIEHHOM ypOBHE,
B TOM YHCIIE TIPEIMETHBIC Pe3YyIbTATHI IO TOAaM O0YUICHHS,;

coziep kanue yueOHoro npeamera «Ou3nkay 1o rojgaM o0ydeHusI.

[IporpaMmMa 1o ¢u3uKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
MCIOJIb30BaHa YUYUTENSIMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0YMX MpOrpamm.

[TporpamMMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTENIECH U
NPEIOCTaBISET BO3MOXKHOCTUA IS peaju3allid  Pa3lIUYHbIX METOTUYECKHIX
MOJIXOJ0B K TMpEmoAaBaHUi0 (U3UKK Ha YrIyOIEHHOM ypOBHE MpH YCIOBUU
COXpaHEeHHUs1 003aTeNbHOM YaCTH COAEepPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpysxaroriem Mupe. [IkonbHbIN Kypc GU3MKHA — CHCTEMOOOPA3YyIOIIHiA
JUISI €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
dusnueckoir reorpadueir um actpoHommed. Vcmonmp3oBaHWE W AKTUBHOE
npuMeHeHUEe (U3MYECKUX 3HAHUM ONpENEeIwIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIy4YEHHUsI HOBBIX MaTEpUajoOB C 33JaHHBIMH CBoiicTBamu. W3ydenue Qu3mku
BHOCHUT OCHOBHOM BKJaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyuaromerocsi, B pOpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METO]| MO3HAHUS
IIPY BBIMOJIHEHUH UMH YYEOHBIX UCCIICIOBAHU.

B ocHOBY Kypca (u3uku Ha ypOBHE CpEeTHET0 OOIIET0 00pa30BaHUs MOJI0KEH
PAI e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIMIIBI €r0 TOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pPa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3HUKU
o0beIMHEH BOKpYr (¢u3nueckux tTeopuil. Beaymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanmvzanus TPEAIonaracT HCIOJIb30BaHUEC
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
(U3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKMMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
MPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX
MPUJIOKEHUN W3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOUIMX MPEACTaBICHUNA W COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea 3konocuzayuu peannsyercs MOCPEACTBOM BBEICHUS JJIEMEHTOB
coJiepKaHusl, TOCBAMIEHHBIX SKOJOTUYECKUM ITPoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHBbl C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyXAeHHUs MpodieM
paloHaIbHOTO IPUPOIOTOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl MO (PU3UKE JOKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBYyroIero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — O3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJIIOUYAIOIIETO (PPOHTAIBbHBIE YUYEHUYECKHE OMbITHl MpPU HM3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHble padoThl U pabOThl MpakThKyma. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanuzanuu GU3n4ecKoro npakTukyma. B nmepBom ciyyae npakTUKym
npoBoauTcs 6o B koHIe 10 m 11 kmaccoB, nmu0O mociie IEPBOrO U BTOPOTO
MOJIYTOANN B KaXKJIOM M3 3TUX KjiaccoB. BTopoii cnocobd — 3To uHTerpanus padoT
MIPAaKTUKyMa B CUCTEMY J1a0OpaTOpHBIX padOT, KOTOPBIE MPOBOMASITCS B IpoLEcce
u3ydeHus: paszzaena (temsl). [Ipu 3TOM mon paboTamu NpakTHUKymMa MOHUMAETCA
CaMOCTOSTENIbHOE ~ MCCIIEJJOBAaHUE, KOTOPOE TMPOBOJUTCA IO PYKOBOJICTBY
cBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOi HHCTPYKIIUH.

B nporpamme mo (Qusnke cucTeMa YYEHHYECKOTO0 JKCIIEPUMEHTA,
1a00paTOpHBIX padOT M MpaKTHKyMma MpeACTaBiIeHAa €AUHBIM mepeuyHeM. Bribop
TEMATUKU IS 3TUX BUAOB YYCHHUECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIECCa UCXOSI U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAaHUPOBAHMSI W OCHalleHus kaOuHera ¢uiuku. [Ipm 3TOM oOecneumBaercs
OBJIaJICHUE OOYYaIOIIMMHUCS YMEHUSMHU TPOBOJAUTH TIPSIMbIE W KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEH (DPU3MUECKUX BEIMYUH M TOCTaHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yeaseTCsl peIEHUIO0 PACUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu sTOM 1151 pacYETHBIX 3a/1a4y MIPUOPUTETOM SIBIISIIOTCS 3aJ1a4ul C SIBHO 3aJaHHOU
Y HESIBHO 33JJaHHOW (PM3NYECKON MOJEINbI0, MO3BOJISIOUE TPUMEHATh U3yUYEHHbBIE
3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U HHTErpupys
MIPUMEHEHUE 3HaHUW U3 Pa3HbIX pa3neioB. [ kayecTBEHHBIX 3a/1ay NPUOPUTETOM
ABJISIIOTCSA  3a/laHdsd Ha OOBSICHEHHE/Npe/ICKa3aHue MpOoTEeKaHUsl (PU3NYECKUX
SIBJICHUW M TIPOIICCCOB B OKPY’KAIOIIECH >KU3HH, TPeOYIomHe BhIOOpa (HU3NISCKOM
MOJIEIN IS CUTYaIluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUECHHUIO0 Y4eOHOTo Tmpolecca Kypce (GU3UKH YriayOJa€HHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aTbCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKKM JODKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIINOJHEHHUS YKa3aHHBIX B IpOrpaMMe [0
bu3HMKe YYEHUYECKUX OIBITOB, 1a00PaTOPHBIX padOT U pabOT MPAKTUKyMa, a TAKKE
JEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMoHCTpanoHHOE 00OpyaoBaHue (QOpMUpYETCS B COOTBETCTBUU C
MPUHITUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTA H  OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMme 1o (U3UKE KITFOUEBBIX JIEMOHCTpPALUNA ISt
UCCIICIOBAHMUsI  M3Yy4aeMbIX SIBJICHMH M  TIPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o0O0OpyIOBaHUE MJII YYCHUYECKHX MPaKTUYECKUX padoT
dopmupyeTcss B BHJIE€ TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacyére



OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTHI
1a60paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Y4YeHUS! (DU3UKH B 0OIIEM OOpa3oBaHUU SIBIISIOTCS:

dbopMHpOBaHUE WHTEpPECAa W CTPEeMJICHHS OOydYarouuxcsi K HaydHOMY
W3YYCHHUIO TPUPOJII, Pa3BUTHE UX HMHTEJUICKTyalbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHUE YMEHUN OOBICHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKHUX
3HAaHUU U HaYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs8 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEACTABICHHH O BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUU.

JlocTxeHre 3TUX Ledel oOecrneunBaeTcsl peuleHUueM CIEAYIOUINX 3a/1ad B
npolIiecce n3ydeHus Kypca (U3MKu Ha YpOBHE CPpEIHETo 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIKOYAs  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MPUMEHATHh TEOPETUUECKUE 3HAHUS JJIsI OOBSICHEHUS
bu3UYECKUX SIBJICHUNW B MPUPOJAEC U JUIS MPUHATHUS MPAKTUYECKUX PEIICHUM B
MOBCEHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHbBIX 33]1a4 C SIBHO 33/IaHHON (PU3nyeckomn
MOJIENbI0, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOon
MOJENH, aJCKBaTHOM YCIOBUSIM 3aJadyd, B TOM YHUCJIE 3aJa4 HWHXKEHEPHOTO
XapaKkTepa;

MOHMMaHWe (U3NYECKUX OCHOB M MPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIAMH CaMOCTOATENIBHOTO IIJIAHUPOBAHUS W TMPOBEACHUS
bu3UYeCKNX OKCIEPUMEHTOB, aHaJIM3a W HWHTepIperauuu uHpopManmu,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJIOBHM [JIi pa3BUTUS yYMEHUN MNPOEKTHO-MUCCIEA0BATENbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;



pa3BuTHE MHTEpeca K chepam nmpohecCHOHATHHOU JACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHuss ydeOHoro mpenvera «Ddu3uka» HA YpPOBHE CpPEIHErO OOIIETOo
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, TUIAHUPYIOIIMMHU MPOJIOJKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcs: 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEAEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢U3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBHIOOP
MPOBEACHHUS J1a0OpPaTOPHBIX pabOT ¥ OMBITOB € YYETOM WHAWBUAYATHHBIX
0COOEHHOCTEN 00yUYarOIIMNXCA.

COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTo IO3HAHUS TPUPOIBI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupojae. HayuHslid MeTO 1 MO3HAHUS U
METO/Ibl UCCIETOBAHNS (PUZNUYECKUX SIBJICHUU.

DKCIEPUMEHT M TEOpHsl B Mpolecce Mo3HaHus npuponabl. HalGmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3Mepenusi (U3UYECKUX BEIMYMH (aHAJIOTOBbIE U IU(POBBIE
U3MEpUTETbHBIE MPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHoct  w3MepeHuii  pusmyeckux  BenmuuuH  (abconroTHasT U
OTHOCHUTE/IbHAs).

MopnenupoBanue (pU3NYECKUX SBJICHUA M MPOLIECCOB (MaTepHalibHAs TOYKa,
a0COJIIOTHO TBEPJIOE TEIIO, UCATbHAS KUIKOCTh, UACATBHBIN a3, TOUCYHBIN 3apsi).
I'unore3a. @U3nUeCKUl 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH. PU3NUYECKas TEOPHUS.

Ponp u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MUpa, B MPAKTUYECKON 1€ATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nadopamopnuvie padbomot, nPAKMUKym.

N3mepeHure cuiibl TOKa U HAPsKEHUS B [IENU MOCTOSHHOTO TOKA MPY TOMOIIIH
AHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO ¢ LHU(ppoBoM naboparopueit no ¢usuke. [Ipumepsl nzmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKECHHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3aJa4l MEXaHUKU.

Panuyc-BekTop MaTepHaJbHONM TOYKH, €ro MNPOEKIHH Ha OCH CHCTEMBI



KOoOpauHaT. TpaekTopus.

ITepemerienne, CKOpOCTh (CpelHssE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOPEHHME MAaTEepUAJIbHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBI KOOPAMHAT.
CrnoxxeHue nepeMeleHn U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAIbHON TOUKM OT BPEMEHU U UX
rpaduKu.

CBoOogHOE majeHue. YCKOpeHue CBOOOJHOro majaeHus. JIBukeHue Tena,
OpOILIEHHOr0 MOJ YIVIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepuaIbHOU TOUKH OT BPEMEHU U UX TpapuKu.

KpuBosmHenHoe  nBMKeHWE. JIBMOKEHHE  MATepUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepuon m vactora oOparieHusl.
[lenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TAaHTCHIIMAIBLHOE) U MOJTHOE
YCKOPEHHE MaTEPUAIbHON TOUYKH.

TexHuyecknue YyCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHl: CIUIOMETD,
JBH)KEHUE CHAPSAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEIAYN, CKOPOCTHBIE
TUQTHL.

Hemoncmpayuu.

Mogenb cuUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHK
JBUKEHUS.

Cnoco0BbI ucciIeI0BaHUS ABUKEHUI.

Nnnroctpanus npeiebHOro nMepexoa U u3MepeHrne MrHOBEHHOUM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tamenne Ten B BO3AyXE U B Pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Tenaa, OPOIIEHHOIO IOJ YrjoM K TOPU3OHTY U
TOPU30HTAILHO.

Hamnpasnenue ckopocTH Npu ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TTyTEH, TPACKTOPHUI, CKOPOCTEH NBUYKEHHUS OJHOTO U TOTO K€ Tela
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPaKmMuKym.

N3ydeHne HEPaBHOMEPHOTO ABMIXKEHHUS C 1IEJbIO ONpeeSeHUs] MTHOBEHHOM
CKOpPOCTH.

N3mepeHre ycKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBYKEHUU.

N3mepenue  yckopeHusi  CBOOOJHOTO  maaeHUss  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue 1U(PpoBOii TabopaTopun).

W3y4yenune nBmkeHus Tena, OpOIeHHOr0 TOPU30HTaIBHO. [IpoBepka rumoress
O MOpsIMOl TPOMOPUMOHATBLHOM 3aBUCHUMOCTH MEXAY [albHOCThIO TOJIETA H
Ha4yaJbHON CKOPOCTBIO TEJIA.



W3ydeHne IBWKEHMS Tella IO OKPYKHOCTH C NOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCUMOCTH MeprO/Ia 0OpaeHUs KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. MHepumanbHble cucTeMbl OTCYéTa. [IpuHIMIT
otHocuTenbHOCTH ["anmunes. HewHepuuanbHble cucTeMbl OTCUETa (OmpeesieHue,
IIPUMEPBHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu Cul.

Bropoi 3akon HeroToHa 111 MaTEpUAIIBHON TOUYKH.

Tperuit 3ak0oH HproTOHA 17151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHA. OKBUBAJICHTHOCTh T'PABUTALMOHHOW M
UHEPTHON MacCCBI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUsS] CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHI M OT reorpauueckod IMHUpPOTHL. J[BHkeHue
HEOECHBIX TeJl M X COYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tema, aBHxKymierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koadunment tpenns. Cua cOnpoTUBIEHUS NPU JIBUKEHUH Tella B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

Hasnenune. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnrogenue nBM>KEeHMs TeJl B MHEPUUATbHBIX U HEMHEPLIMAJIbHBIX CHCTEMAX
OTCYETA.

[TpyuHIMIT OTHOCUTEIBHOCTH.

Kauenue nByX LMIMHIPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PABHOJCUCTBYIOLICH  MNPWIOKEHHBIX K TeIy CHT €
IPOU3BENCHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUHUAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO chJl, BOZHUKAIOIIMX B PE3YJIbTATE B3aUMOAECHCTBUS TEL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJI TPEHUS TTOKOS, KAUEHHS U CKOJIBYKEHHUS.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

W3mepenne paBHOAECHUCTBYIOIICH CUJI TP IBMXKEHUU OpycKa 10 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TUMNOTE3bl O HE3aBUCUMOCTH BPEMEHHU JBUXKEHHUSA Opycka IO



HaAKJIOHHOM MJIOCKOCTH Ha 3aJaHHOE pacCTOAHHUEC OT €0 MACChI.

MccaenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIONIUX B MPYXUHE H
PE3MHOBOM 00pasiie, OT BX AchOpPMAIIHH.

W3yuenune nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUH OJIOK.

N3mepenne koadduiiieHTa TpeHUs MO BEIMYHUHE YTIOBOro KoddduimeHta
3aBucUMOocTd Frp(N).

HccnenoBanue 1BHXEHHs OpycKa O HAKIOHHOM TUIOCKOCTH € IEPEMEHHBIM
KO3 (HUIIMEHTOM TPEHUS.

N3ydeHne IBUKEHUSA Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHoe W BpallaTebHOE JBHXKCHHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaumieHus. llnedo cuisbl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcoBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HEyCTOMUMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHME MPOLECCHL: KPOHIITENH,
CTPOMTENBHBIN KPaH, peIIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

Y ciioBUs paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPAKMUKym.

HccnenoBanue yciaoBUM pPaBHOBECUS TBEPAOro Tejla, HUMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBaHne KpPOHIITEWHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPIOIO TEJa, UMEIOLIETO IUIOAb ONOPBI.

Tema 4. 3akonwvl coxpanenus é mexaHuke.

NMnynbc MaTepuanbHOM TOUKH, CUCTEMBI MaTepUANIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHM)KEHUH LIEHTPa Macc.

NMnynibe cuibl 1 NI3MEHEHHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBHXKECHUE.

MoMEHT uMIyJibca MaTepUAIBHOM TOUYKHU. l[IpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISX.

PaboTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemeleHud. ['paduueckoe
npecTaBieHne paboThl CUITBI.

MOIIHOCTH CUIIBL.

Kunernueckasi sHeprus martepuanbHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOW IHEPTUU MATEPUAIIBHOU TOUKH.



[loTeHIMaNbHBIE W HENOTEHUMAJIbHbIE CWIBL. lloTeHUManbHas >HEprus.
[loTeHunanbHas dHEprus ynpyro AepopMUPOBaHHON MpyxuHbl. [loTeHnmanbHas
DHEPIHUs TENA B OJHOPOAHOM I'PaBUTALIMOHHOM MoJie. [loTennmansHas sHeprus tena
B TpaBUTALlMOHHOM II0JI€ OJHOPOJHOTO IIapa (BHYTpM M BHe Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3p paObOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEprHH
CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymwn Uil MACAIbHOM JKHIKOCTH Kak CIIEICTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPIUM.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: JABHKCHHUE PAKET,
BOJIOMET, KONEP, IPYKUHHBIHN MUCTOJIET, THPOCKOM, (PUTYPHOE KaTaHUE HA KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOIITHOCTH CUJIBI.

M3MeHeHne 3Hepruu Tela Mpu COBEPIICHUN PaOOTHI.

B3anmuble npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPrUil MpH
JNEUCTBUU Ha TEJIO CUJIBI TSXKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPrUH IIPU CBOOOJHOM MaICHUH.

Yuenuueckuit 39xcnepumenm, nadopamopnuvie padonvi, RPAKmMuUKyMm.

W3mepeHne nMIrysbca Tena 1o TOpMO3HOMY IIYTH.

W3mepeHne CHIIbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMISI U MOLIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne coXpaHEHNs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEVCTBUH.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIAa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHLIMAILHON HEPTUU MPY>KUHBI ¢ pabOTON CUIIBI

TPEHUS.

Omnpenenenue pabOThl CHJIBI TPEHHS TPU JIBIDKCHUM Tella 1O HAKJIOHHOM
IUIOCKOCTH.

Pa3nen 3. MosiekyasipHasi pu3uka v TEpMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIE TOJOXEHUSI MOJEKyIsipHO-kKuHeTndecko teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. bpoyHoBckoe aBM)eHNE. XapaKTep IBIKCHUS
Y B3aUMOJICMCTBUS YACTHUI[ BEIIECTBA. MOJEIN CTPOEHUS Ta30B, KUIKOCTEM U
TBEPIIBIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX



Mozened. Macca u pasMmepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temrepatrypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHneneeBa—Knamneipona. AOcooTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJIMHAMUYECKOW CUCTEMBI CO CpEIHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHILI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHUS 4aCTUL BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO IBHKEHHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpUCTaNIMYeCKUX PEIIETOK.

Habmroienue u ucciiejoBaHne U30MpoLeCcCoB.

Yuenuueckuit akcnepumenm, nadopamopnsie padbomoi, nPAKMUKym.

HccnenoBanue rmporecca YCTAaHOBIIEHHsS TEIUIOBOIO  PAaBHOBECHUS IIPH
TeII000MeHE MEXKy TOpsiueit U XOJIOAHOM BOJOM.

M3ydyeHne H30TEPMHUUECKOro mponecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoit 1abopatopun).

N3yueHune n30XOpHOTO Ipouecca.

N3yuenue n3o0apHOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCJIOBUH s
TEPMOJIMHAMHUYECKONW CUCTEeMbl. BHelHre U BHyTpeHHUEe napaMeTpsl. [Tapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpEIHUE 3HAUEHU S BEJINUMH, OMUCHIBAIOIINX €&
COCTOSIHME Ha MUKPOCKOIIMYECKOM yYPOBHE.



HyneBoe Hawano tepMoauHamukd. (CamMoNpoM3BOJbHASA — pelaKcauus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJWHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VYca0BUS IPUMEHUMOCTH 3TOM MOJENW: HHA3Kas KOHLEHTpALUs YACTHIL, BBICOKHUE
TeMIiepaTypbl. BelpaxkeHue Ui BHyTPEHHEH YHEPIUU OJHOATOMHOIO HACAIBHOIO
rasa.

KBazucrarnueckne u HECTATHYECKUE MTPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Bbrunciaenune padoThl o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHUST  BHYTPEHHEH  DHEPIrUM
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOHOCTD, U3ITyYEHUE.

KonnuectBo Temnorel. Temno€MKOCTh Tejla. YAenbHas M MOJIIpHas
TEIUIOEMKOCTH BeEIleCTBA. YpaBHeHHME Mailepa. YaenbHas TEIJIOTa CropaHus
ToruiiBa. Pacuér kommuecTBa TemIOTHl mnpu Temionepenaye. Ilonarue 00
aauabaTHOM ITpoIiecce.

[lepBbIii 3aKOH TEpMOIUHAMUKH. BHyTpeHH:s sHEprUst. KommuecTBO TEmnoTs
U paboTa Kak Mepbl WM3MEHEHMs] BHYTPEHHEW HHEPruu TEPMOJIMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT €AMHCTBEHHAsS
aguabarta. AGCONIOTHAS TeMIlepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 06e3 KOMITeHCAllun
(Knay3uyc). HeobpatuMocTh TpUpOAHBIX MPOLECCOB.

[Tpunnumne! aectBus TernoBbix MammH. KII/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACIIEKThl MCIOJb30BaHUs TEILIOBBIX ABurarenei. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHrueckue yCTPONCTBA M TEXHOJOTMYECKHE IMPOLIECChl: XOJOIWIbHUK,
KOHJUIIMOHEp, NU3ENIbHBIA W KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYP, YTWIA3ALUUS «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, yTUIN3alusi OMOOPraHMUeCKOro TOTUIMBA JIs
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPIHUH.

Hemoncmpayuu.

N3meHenue TemrepaTypsbl py ainadaTHYecKOM paClIupEeHHH.

Bo3nymHoe orauso.

CpaBHEHHE yIENBHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KoMIbroTepHbIE€ MOJIENH TEIUIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3U DHEPrUM MEXKMOJIEKYJISPHOTO B3aMMOJEHUCTBHUS U
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevle nepexoonl.

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. Y aeibHas TEIoTa
apooOpa3zoBaHUsI.

HacplenHsle W HeHachbllleHHble mnapbl. KadecTBeHHass 3aBUCHMOCTH
IUIOTHOCTH U JIABJICHHSI HACBIIIEHHOI'O apa OT TEMIEPATYPbI, UX HE3aBUCUMOCTB OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS B
KUIKOCTH.

BnaxxHocTh Bo3myxa. AOCOJIIOTHAs U OTHOCUTEbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramimueckue u aMop@Hbie Teraa. AHU3OTPOIUS CBOMCTB
KpuctawioB. IlnaBiaeHue W KpUCTaIM3auMs. YJIelIpHAas TEIUIOTa IIJIABICHUS.
CyOmmmarusi.

Hedopmaruu TBEpAOro tena. Pactskenue u cxarue. Casur. Moayne FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe paciMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacipeHre. AHrapMOHHU3M TEIUIOBBIX KOJeOaHUM YacTUl BEIlecTBa KaKk MpUYnHa
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEeprun B (ha30BBIX MEpexoaax.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 (PUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kamapasie sBinenus. JlapiieHre noa UCKPUBIEHHONW IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuuecKkue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KPHUCTaJIbl, COBPEMEHHbIE MaTEPHAJIbI.

JHemoncmpayuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunienune. Kunenue npu moHM>KEHHOM JIABJICHUU.

W3mepeHne Cruiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.



Kanunnsipabie sBiieHuUs.

Mopenu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAITIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

M3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

W3ydeHne CBOMCTB HACHIIIEHHBIX M1apPOB.

N3mepenne aOCONMIOTHOM BIAKHOCTUM BO3/yXa M OIIEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenue korpduiinerTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JepopMalii pe3UHOBOrO oOpasuma oT
MPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. dnekmpuueckoe none.

OnekTpu3alms Tel W €€ MpOsABICHUA. DJIEKTpUYeCKHd 3apsa. /[Ba Buaa
ANEKTpUYECKUX 3apAnoB. [IpOBOJHWKH, AUANEKTPUKU U IOIYNPOBOJHUKH.
DJieMEeHTapHbIN AIEKTPUUECKUH 3aps/l. 3aKOH COXPaHEHUs JIEKTPUUECKOT0 3apsa.

B3aumoneiictBue 3apanoB. Todeunsie 3apsiabl. 3akoH Kymnona.

DinekTpudeckoe noiie. Ero nercTBue Ha 3JIEKTPUYECKHAE 3apsiibl.

Hampsox€anocts  anexTpudeckoro  mosig.  [lpoOGueiit  3apsn.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojis. OJHOPOIHOE IIEKTPUYECKOE TTOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOIO TMOJsA. Pa3HOCTh MOTEHUMAIOB U
HamnpsbkeHune. lloTeHimanpHas sHeprus 3apsga B SJIEKTPOCTATUYECKOM IIOJIE.
[ToTenuman 3nexTpocTaTuyeckoro mnosst. Csi3b HANPSXKEHHOCTHU MOJS U pa3HOCTU
MOTEHIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIUII CYTIEPIIO3ULINU JJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnaa. Ilosne paBHOMepHO 3apspkeHHOM cdepol. [lome
PAaBHOMEPHO 3apsHKEHHOTO To 00bEéMy Tmapa. [losie paBHOMEPHO 3apsKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTuHbl JWUHUNA HAmpsHKEHHOCTH OTHUX TOJEH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAIOB.

JusnexkTpuKku B JJIGKTPOCTATUYECKOM  TMOJIeE. Jvsnexrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DJAEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenpsHoe coenuHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsSKEHHOT0 KOHJIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpONCTBO U IIPUHIUI IEUCTBHUS JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TIOJIE JBYX 3aPSKCHHBIX IUIACTHH.

Mopens anekTpoctaruueckoro renepartopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOKCTBO U IENCTBUE KOHIEHCATOPA TOCTOSHHON U MEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 31EKTPUUECKOro NOJIA 3apsHKEHHOTO KOHAEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomuol, nPAKMUKyMm.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HabGnronenue npeBpallieHnus SHEPTUH 3apsSKEHHOTO KOHJEHCATOpa B YHEPTHUIO
M3JIyYEHHUS CBETOAUO/A.

N3ydeHune npoTekanus TOKA B LIENHU, COAEPKALIEH KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH ITOTEHIUAJIOB (HanmpspKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccenenoBanure paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[Tocmosnmblil 31eKmpuiecKuil mok.

Cuia Toka. [TocTosSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKa. MICTOYHUKH
toka. Hanpsokenune U n O/1C €.

3akoH Oma Ji1s yJacTKa LIETH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTH COIPOTUBIIEHUS OJHOPOIHOTO
MPOBOAHUKA OT €ro JJWHBl M IUIOIIAJM MONEPEYHOTO CEUECHUS. Y IeJIbHOE
CONPOTHUBJICHUE BELIECTBA.

[locnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB.
Pacuér pazBeTBnEHHBIX ekTpuieckux 1emnei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoyns—Jlenia.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerutoBas MOIIHOCTb, BBIJIEIsEeMas Ha
pe3ucrope.

OJIC ¥ BHyTpEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3aKOH OMa JIJIsl TIOJTHOM
(3aMKHYTOM) dJeKkTpuyeckod 1enu. MomHocTh HcTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B 11enH MOCTOSTHHOTO TOKA.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCH: aMIEPMETP,
BOJITMETP, PEOCTAT, CUYETUUK IIECKTPUUECKOIN YHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOIUO/A.

3aBUCUMOCTh COMPOTUBIICHUS HWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTHY CUJTbI TOKA OT COMPOTUBIICHHS TIPU OCTOSTHHOM
HaIpsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, JJ1C OGatapei.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padbomot, npaKmMuKym.

HccaenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKAa OT HaNpsDKEHHS JJISL  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenue D/1C 1 BHyTpEHHEr0 CONMPOTUBJIEHUSI UICTOYHUKA TOKA.

Hccnenosanne 3aBucumMocty DJ{C rajibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 paziuunlx cpeoax.

DnekTpuueckass  IPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAas
MPOBOAMMOCTH TBEPIBIX METAIJIOB. 3aBUCUMOCTb COMPOTHUBJIEHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



OnexTpudeckuid TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B DBJEKTPOJIUTAX. DIEKTPOJIUTHYECKAS IAUCCOLIMALIMS.
OnekTpoiun3. 3akoHbl Papaaes AJisl SIEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIM
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsaHble
JAMIIbI, AJIEKTPOHHO-IIydyeBasi TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3ucTop, GOTONO/, CBETOANO], FAIbBaHUKA, PAPUHUPOBAHUE MEIU, BHITIJIaBKA
AIFOMUHUSA, SJIEKTPOHHASE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBHUCUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl atekTponu3a dapazes.

HckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOJAUMOCTH METAIIOB U MOIYIIPOBOJIHHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3aps1a ONHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU AUO/IA.

Du3uyecKUil NPAKTUKYM.

Crioco6b! 3MepeHust ((U3MUECKUX BETUUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX HM3MEPUTENIbHBIX MPHUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIHYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
¢u3nUecKnX BEIUMYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp u3 pador,
ONMCAHHBIX B TEMaTWYECKHX  pa3eNlax «YUYEHHUYECKHMH  SKCIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBA3M.

N3ydenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kimacce ocyiecTBiseTcs
C Y4E€TOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MaTEeMaTHKH,
OMOJIOTHUH, XUMUH, reoTpadUuu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HanuA: ABICHHWE, HAay4uyHbIM (akT, TUnores3a, (Gusnyeckas BEIMYMHA, 3aKOH,



Teopusi, HAONIOJICHHE, DSKCIEPUMEHT, MOJAEIUPOBAaHUE, MOENIb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBas 1abopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl YypaBHeHHWH. JluHelHas QyHKUIMA,
napaboia, runepobona, ux rpaduku U cBoiicTBa. TpuroHomerpuueckue QpyHKINU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 MX IPOEKLNK Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: vexannueckoe ABIKEHUE B KUBOM mpupoje, nuddysus, ocmoc,
TEII00OMEH JKMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Ccpesbl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIUIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KaIWIISIPHBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOSHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, IOJIy4YeHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE CBOMCTBA
TBEPBIX TEJN, KUIKOCTEH U T'a30B, KUJKUE KPUCTAIUIbI, SJEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIMTHYECKAass  JHCCOLMALWs, TaJbBaHUKA, JJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3IyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHHN C HCIOJB30BAaHUEM MEXAHHU3MOB,
y4€T CyXOro M JKMJIKOIO TpPEHUS B TEXHHUKE, CTATHYECKUE KOHCTPYKLIHH
(KpoHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOM, BOAOMET W JIPyTue), BUraTelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOW XOJIOAWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTUH
IOJIyYEHHUS] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCIE€ HAHOMAaTEpHUAJIOB, U
HAaHOTEXHOJOTUH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoaAuHAMMKA.

Tema 4. Maznummnoe noe.

B3auMonelcTBUEe TIOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM uHAYKUMHU. [IpuHmmn cynepnosuunu
MAarHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIIYKIWH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, e€ HarpaBJ€HUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOYb. JIBUKEHHE 3apSyKEHHOW YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl Jlopena.

MaruautHoe nose B Bemectse. DeppoMarHeTuku, napa- u JUaMarHeTUKHU.



TexHn4yeckue yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHWMA  WHAYKOMM ~ MarHUTHOTO — MOJIA  [OJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaptuna a1l MarHuTHOM MHAYKIIUY TIOJISI ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBU>KeHUS MydKa 3JIEKTPOHOB B MArHUTHOM TI0JIE.

[TpuHumn JEUCTBHS AIEKTPOU3MEPUTEIBLHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padbomul, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne 1€CTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHUJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. InekmpomazHumHas UHOYKYUAL.

SlBnenue oanekTpoMarHMTHOW MHAyKUMHM. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC uHAYKUMH. 3aKOH JJIEKTPOMAarHMTHOW uWHAyKiuu PDapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC vHAYKUMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTHM B IIE€MH IOCTOSIHHOIO TOKA.
Ssnenue camonnaykuuu. 3/1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
M€4Yb, COJICHOM/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM T10JIE
3emutu.

JHemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanue 3aBucumoctd OJIC MHOYKIMHA OT CKOPOCTHM HW3MEHEHUS
MAarHUuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHue MarauTa B aIIOMUHUEBOH (MEIHOMN) TPyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO MOJIA.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MOJIeNH IEKTPOMArHUTHOTO T'€HEPATOPA.

Pa3znen 5. Kostebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMUS.

["apMonunyeckue kosebanusi. Kunemarnueckoe ¥ JUHAMHUYECKOE OIHMCAHHUE.
DHepreTUUecKoe OMHUCAaHKUE (3aKOH COXPAHECHHS MEXaHWYeCcKOM sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX IHEPreTUYECKOTO U
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

AmMmutyna u ¢asza konebOaHuil. CBA3b aMIUIMTYIbl KOJEOaHU HCXOJHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHil €€ CKOPOCTH M YCKOPEHUSI.

[lepwon u uacrora koneOanuii. [lepmon Masibix CBOOOJHBIX KoJieOaHUM
MaTEMaTUYeCKOro MasTHuka. llepuoa CBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasITHHUKA.

[TonsiTue 0 3aTyxaromux KojgedaHusx. BeiHyx1eHHbIe Konebanus. Pesonanc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIBbHOTO JBUKCHHUS.

Habnronenue He3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUit rpy3a HA HUTH OT
aAMILTUTYTBI.

HccnenoBanue 3aTyXaronux KojgeOaHuil ¥ 3aBUCUMOCTH MEPHOJia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanue koyiebaHWii Tpy3a HAa MAacCHUBHOW TIPYKHHE C IIENBIO
dbopMupoBaHUs MPEACTABICHUIN 00 MaeaATbHON MOICNN MTPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUS YHEPTUU MPU KOJCOAHUAX TPy3a Ha MIPYKHUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, nadopamopmuvie padbomul, nPAKMUKYM.



W3mepenune mnepuona CBOOOAHBIX KOJIEOAHWNH HHUTSAHOTO W MPYXKUHHOTO
MasITHUKOB.

N3yyeHune 3aKOHOB ABMKEHUS TENA B X0J1€ KOJIEOAHHI Ha yIPyTrOM IMO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHHS aMILTUTY bl 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomazHummsle Ko1edAHUA.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMILTUTYIbI
3aps/ia KOHAEHCATOpa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOATETbHOM KOHTYPE.

3aKOH COXPAaHEHHsI SHEPTHH B UCATBHOM KOJI€0ATETbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKAa. AMIUINTYAHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKA W HANPsOKEHHS NpH pasivudHour (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
MHAYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsikeHui.

WneansHbiid  Tpancopmatop. IlpomsBonacTBo, mepegaya u moTpeOieHUe
ANEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTposHepruu. Kynbrypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHUYeCKue yCTPOMCTBA U TEXHOJIOTMUECKHE MPOLIECCHI: ANEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTponepeaay.

Hemoncmpayuu.

CB00OOIHBIC 2JIEKTPOMArHUTHBIE KOJICOQHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOIHBIX KOJI€OAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop HE3aTyXarOUIMX ANEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3eKTpPOMarHuTHOTO TeHepaTopa.

BbIHyX/1I€HHbIE CHHYCOUAQIbHbBIE KOJICOaHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTH U KOHJEHCATOP B LIEMIHM MEPEMEHHOTO
TOKA.

Pe3oHaHC mpu MOCHEIOBAaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTyIIKH
MHAYKTUBHOCTH U KOHIEHCATOPA.

Y CTpoicTBO U IPUHIIKIT AEHCTBUS TpaHChopMaTopa.



Mopens IMHUY 3JIEKTPOIIEPEAAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKyMm.

Nzyuenue Tpanchopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

HabGnrogenue 371eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHuUmHbsle 60JIHbL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. [lomepeunbie u
IPOJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pPAacHpOCTpaHEHUS M JIJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, MHTepdepeHIHs U
T paKIus.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3JIyY€HHUS 3JIE€KTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  DJIEKTPOMATHUTHBIX ~ BOJH:  OTPAXEHHE,  IIPEIIOMIICHHE,
noJisipu3anus, HTepepeHuns u qudpaxims.

[IIkxana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHre 3IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAMOCBSI3U U TeNEBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl AUArHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JITMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue unrepdepenimu u nudpakiuy MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

Habmonienue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYION H
4aCTOTOM KOJIeOaHMUIA.

Hccnenoanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)k€HHUe,
npesioMJIeHUe, Moaspu3anus, Auppakuus, uHTephepeHIus.

Oo6HapyxeHue UHPPaKpacHOro U yJIbTPa(proIeTOBOrO U3ITYyUCHUH.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, npaKmuKym.



N3ydeHne napameTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacripOCTpaHEHUs 3ByKOBBIX BOJIH B 3aAMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE paclpoCTpaHEHHUE CBETA B OAHOPOAHOM cpexe. Jlyu cBera.
To4euyHbIN HUCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBETa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETA M COOTHOILIEHHUE JUIMH BOJIH IIPH IIEPEX0AE MOHOXPOMATHYECKOTIO CBETA YEPE3
IPaHUIly pas3zena IByX ONTUYECKUX CPENl.

Xox nmyueir B npusme. Jucnepcus cera. ClloKHBIA COCTaB OEJIOr0 CBETA.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTPaKEHUS.

Cobupatouiye 1 paccenBarolye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSHUE
Y ONTHYECKAsl CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHHSI TOHKOM
chepudyeckoil JMH3BI OT €€ TEeOMETPUH U OTHOCUTEJIBHOIO MOKa3aTels
IIPEJIOMJICHHS.

dopMmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox myda, MPOMIEAIIEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoi ocu. Iloctpoenune wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
cOoOMpArOIIMX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuuyeckas
cucreMa.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEpEeHIMOHHOU
KapTUHE OT JIBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMepsl KIaCCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiumoHHas peméTka. YCJIOBUE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJEHUH MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JIyIa,
NepucKor, QoroanmnapaT, MUKPOCKON, MPOEKIHMOHHBIA ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccenenoBanne npeoMiIeHus CBETA.

HabnrogeHue moiHoro BHyTpEHHEr0 OTpakeHus. Mozienb CBETOBOA.

HccenenoBanne X0/1a CBETOBBIX ITYYKOB Y€pe3 INIOCKONAPAJUIEIbHYIO IUIACTUHY
U TIpU3MY.

HccnenoBanuie CBOMCTB M300pa)KeHUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Habnronenune nnrepdepeHum crera.

HabGnronenue 1BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6monenue audpakiinoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MOISIPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAIPSAKEHUM.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPacCTOSIHUA OT BemlecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonmyuenue nzo0paxeHus: B CUCTEME U3 IIOCKOTO 3epKajia v JIUH3HI.

[Tomy4yenune n300pakeHUsi B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInN 1 MOISIpU3alii CBETa.

N3yueHne nosusipuzaluu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUIIICKTPHUKA.

N3yyenue nHTEepPEpeHIINY JIa3epPHOTO U3ITyUYCHUS Ha IBYX IIETISX.

HaGmronenue nucnepcum.

HabGnronenue u uccienoBanue IMPPakMOHHOTO CIIEKTpa.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3Iy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIUMOHHOM
PELIETKHU.

Pa3znen 6. OCHOBBI ClIEIIHAJIBHON TEOPUU OTHOCUTEIBHOCTH.

I'panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
T€OPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — wHTepBal.  [IpeoOpazoBanus  JlopeHia.
YcenoBue mnpuuMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHH U COKpAICHUE JJIMHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
ITOKOSI.



TexHuyeckue ycCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSyKEHHBIX YaCTHIL.

Y4eHNYeCKui SKCTIEPUMEHT, JTa00paTOpHBIC PAaOOTHI, TPAKTHKYM.

Onpenenenre UMIyJIbca W DHEPIMM  PEISITUBUCTCKUMX — 4YacTull (10
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe H3MydeHUE (M3JIydeHHe aOCOIIOTHO YEPHOTO Tela).
3akoH cmenenust Buna. ['mnote3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®otordpdext. Onbitel A. I'. CtoneToBa. 3akoHbl Gororddexra. YpaBHEHHE
OitHmreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJIECHUE CBETA HA a0COIIOTHO NOTJIOMIAIOIIYIO
1 a0COJIOTHO OTpakarollyro nosepxHocTs). OnbiTel [1. H. JleOenena.

BousiHoBBIE cBONCTBA yacTull. Bonnel ne bpousa. [{nuna BomHsl ae bpoins u
pa3Mepbl 00JacTH JIOKaNIM3alUWW JBUXKyIIeWcs dacTtuibl. KopmyckyispHo-
BOJIHOBOM ayanu3M. Jludpakius 37eKTpOHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
I'eitzenOepra.

TexHuyeckue yCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
doTosnemMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/I.

Jemoncmpayuu.

®doTo3(PheKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHBIICHHUS  MOJIYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToanos.

Conneunas 6arapes.

Yuenuueckuii sxcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrostauoi [liranka Ha ocHOBe uccnenoBanus pororddekra.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAUO/I OT HAMPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHMIO CTpOeHUs atoma. IlnaHerapHas Monenb atoma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornomieHue GOTOHOB MpH MEPEXOe aTOMa C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.



Bunpl cektpoB. CiekTp ypoOBHEN SHEPTUU aTOMa BOJOPOIaA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4deHHe cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOIMYECKHUE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pezepdopra.

HaGmroieHre muHeyaThIiX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HaGmro1eHre muHeyaToro CrekTpa.

HccnenoBanue cnekTpa paspeKEHHOIO aTOMapHOIO BOJIOPOAA U U3MEPEHUE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHmMAPHBIX YACMUY,.

Hyxnonnas mozens siapa ['eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacman. ['amma-n3nyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaguoakTHBHBIE HW30TOIBI B MPUPOJIE.
CBoiiCTBA MOHM3UPYIOLIETO M3Iy4YeHUs. BiMsHuE paguoakTHUBHOCTH Ha YKUBbIC
opranusmbl. EctecTBeHHbIN QoH uznmydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sjipe. SAnepubie cuibl. edexT maccol sapa.

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiaembl
yOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCIEeKThl Pa3BUTHUS
SIEPHON YHEPIETUKMU.

MeTtonbl perucTpaliiv U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHaaMEHTAbHBIE B3aMMOACHUCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
[Ipencrasnenne o CrangaptHoid Mogenu. KBapk-riatooHHast MOJIENb aApOHOB.

®usuka 3a npeaenamu CrtaHaapTHoOW Mojenu. TéMHas Marepuss U TEMHas
SHEPrusl.

EnunctBO (hrznueckoit KapTUHBI MUPA.

TexHn4eckne ycTpoucTBAa U TEXHOJOTHYECKUE MPOLIECCHI: JO3UMETP, KaMmepa
Buinibcona, simepHbIit peakTop, TEpMOSIICPHBIN peakTop, aToMHas 60M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPaKmMuKym.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue pagnoakTUBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3nen 8. DyieMeHTHI ACTPOHOMUM M ACTPOPU3UKHU.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJbI
KOCMUYECKUX 00BEKTOB.

Metoael aCTpOHOMHMYECKUX HcclieoBaHU. (COBpPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IJIAHETHI, X BUIUMOC
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounwk sHeprum CosiHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpaMmMa «CreKTpabHbIA KI1acc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW MOCJIEAOBATEIBHOCTU. BHYTpeHHEE cTpoeHue
3B€31. COBpPEMEHHBIE TMPEJCTABICHHUS O MPOUCXOXKIACHUU U 3BoMonnn CoNHIA U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mineunbiii [Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagporanaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
rajaKkTHK.

Bcenennas. Paciuiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajiakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenust 3B€31HOT0 HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM NJIs1 ONPEIeTICHUs MOJI0KEHN HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJIylIapus U SIPpKHUE
3BE3IBL.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILUICHHM.

Du3uyYeCcKUil NPAKTUKYM.

CriocoOb1 u3MepeHust PU3NUECKUX BEIHMYHUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMN  3aBUCHUMOCTEU
(¢u3nuecKuX BEJIMYMH, MPOBEPKA NPEIJOKEHHBIX TUNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazaenax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHHUE.



O0o00uIeHNEe U cucTeMaTr3alis COAEepKaHus paslenoB Kypca «MexaHukay,
«MonexynspHas puzrKa U TEPMOAMHAMUKAY, « DJIEKTpoAuHaMuKay, «Konebanus u
BOJHBDY, «OCHOBBI CHEHUAIbHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIbHON M TUYECKOM cepax NesTEIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAYyYHOM KapTUHE MHpPA, 3HAUYEHUE OIMCATEIIBHOW,
CUCTEeMATU3HUPYIOMICH,  OOBSICHUTENPHOW M  NPOTHOCTHYECKOW  (PYHKIMIA
puznyeckoil Teopuu, poib (PU3NUECKON Teopuu B (POPMUPOBAHUU PEICTABICHUN
0 (u3nM4ecKol KapTUHE MHUpa, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢pusnku yrinyonéHHoro yposHs B 11 knacce ocymecTBisercs
C Y4€TOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C KypCcaMH MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nOo3HaHuA: SBICHWE, Hay4YHbIA (PaKT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,
TEOpHUsl, HAONIOJAEHUE, 3SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAECNb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuka: peuieHUE CHCTEMBI YpPaBHEHHMU. TpPUTOHOMETpHUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIIMU HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHBIX (GyHKUMNA. [Ipu3Haku MOAOOUS TPEYTrOJIBLHUKOB,
oTmpeseeHUe MIIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

Buonozua: >nextpuueckue SBICHUS B JKMBOM MpHpone, KojebaTeiabHbIE
IBIKEHUS B JKMBOW MNPHUPOJE, SKOJOTMYECKHE PHUCKH TPH IPOU3BOJICTBE
ANEKTPOSHEPIUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpY)Karouled  Cpensl,
yJIbTPa3BYKOBAs IUarHOCTHKA B MEIUIIHE, ONITUYECKUE SIBJICHUS B )KUBOU IPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsk CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAINTNYECKON PEIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eocpaghusa: wmarHuTHbIE mTOJIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOrO0 TOKAa, WHAYKIHWOHHAS TeYb,
JUHUU 3JIEKTpoNepenay, 3JEeKTPOABUTaTENb, pajaap, paaAuONPUEMHUK, TEJIEBU30D,
anTeHHa, TteneoH, CBY-meub, ynpTpa3ByKkoBas JTUArHOCTHKAa B TEXHHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U 3KOJIOTHMYCCKHUC aCIICKThBI eé Pa3BUTHA.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHOro mpeamera «Du3nKay
JOJDKHBI OTpakaTh TOTOBHOCTB M CITIOCOOHOCTh 00YyYaroIIMXcsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEHW TMO3UIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJIULUOHHBIM IEHHOCTSAM POCCUHCKOIro OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B MPOLECCE PEaNn3ali OCHOBHBIX HAalPaBJICHUN
BOCIIUTATEIBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYETIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUHM B 00pa3oBaTeIbHOU
OpraHu3allNy;

e YMEHHME B3aMMOJECHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TyMaHUTAapHOM U BOJIOHTEPCKOU IEATEITLHOCTH.

NMATPHOTHYECKOI0 BOCIINTAHUSA

e chOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JIOCTHKECHHIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYalUIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSCh HA MOpPaIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy IyLIero.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAy4YHOI'O
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCTIMTAHUS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynayiel mpodeccuu U pean30BbIBATh COOCTBEHHBIE KU3HEHHbIE
TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTD K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEW cpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacUIMpeHHEe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBaTH M AKTyaJlM3UpOBaTh  MpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIENU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTH W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUSI POOJIEMBI C YIETOM aHAIN3a UMEIOIITIXCSI
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBbI B JEATEIBHOCTb, OLIEHUBAaTb COOTBETCTBHUE
pE3yIbTAaTOB LEISAM, OLIEHUBATh PUCKHU MOCIEICTBUM AESITEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBIMOJHATH PabOTy B  YCJIOBUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBarejabCcKue 1eCTBUSA:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU TTOHATHUAMHU U METOIAMH
(bu3nYeCcKo HAYKH;



BJaJ€Th  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
JESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelIeHHs] 3anad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHHUIO PA3IIMYHBIX METOJ0B [TO3HAHUS;

BJA/JE€Th BUAAMM JCSITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTYyallHsIX, B TOM YHCJIE NPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JACTH
buznkuy;

BBISBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIICHUs, HaxOOuTb AapryMeHTbl Jid
JIOKa3aTesIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh NMapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJauyud B 0Opa30BATEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHYECKYI0 001acTh
KU3HEJEATEIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXObI U PEIICHHUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJbTePHATUBHBIEC PELICHMUSL.

PabGora ¢ undgopmanmei:

BJIa/IETh HABBIKAMM NOJTy4yeHUs! UHPOopMalu (U3NYECKOTo COACpKaHUS U3
MCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH TOHUCK,
aHaJlIW3, CUCTEMATHU3alMI0 U MHTEPIPETAUI0 MHPOPMALMKU Pa3IUUHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaIUH;

UCIOJIBb30BaTh CpeACTBa MH(POPMALMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  pPEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B Pa3IMUHBbIX (hopMarax c
y4€TOM Ha3HauyeHus UWHOOpPMAIMUM U UEJIEBOM ayJuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:



OCYIIECTBIATh OOIIEHWe Ha Yypokax (U3MKM W BO BHE-YPOUHOU
NESATEIIBHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(QIMKTHBIX CUTyallddi M CMAr4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOM U MHAUBUYAJIBHON
paboThI;

BbIOMpaTh TEMATHUKY M METOJbl COBMECTHBIX JNCHCTBHI ¢ y4éTOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHW30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHIKEHHUIO: COCTAaBIATH IUIAH
NEUCTBUM, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IOBEICHHUE B Pa3IMYHBIX
CUTYalLUsIX, IPOSIBIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILLECTBIISATH MO3HABATENBHYIO AEATEILHOCTh B 00J1aCTH
(U3UKM U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS PAaCUETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupsTh  paMKd ~ y4eOHOro  IpeiMeTra Ha  OCHOBE  JIMYHBIX
[IPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIIMU B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJII), AMOIMOHAJIbHBINA HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MPUEMBI peIICKCUH TS OIIEHKH CUTYallUuH, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHHBAaTh PUCKH M CBOECBPEMEHHO MPUHUMATH PEHIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MPU3HABaTh CBOE MPABO U IIPABO APYTUX HA OITHOKHU.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uKe [ YpOBHA CpPEIHEro 0O0Imero oOpa3oBaHUs Yy OO0ydYarOmIMXCA

COBEPIICHCTBYETCS AMOITMOHAIBHBIN HMHTEJUICKT, MIPEITOJTar 0TI
c(hOpMUPOBAHHOCTD:
e CAaMOCO3HaHMS, BKJIFOYAIOIIETO CIIOCOOHOCTH ITOHUMATh BCE,

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBAHUs, BKIFOUYAOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM M TPOSBIATh TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JOCTUKEHUIO LIETU
U yCIIeXy, ONITUMH3M, HHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMS U3
CBOHX BO3MOXKHOCTEH;

HSMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh TMOHMMAaTh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHUX, YYHUTBIBaTh €ro IpH OCYIIECTBICHUM OOIICHMUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTpPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, MPOSIBISTH HHTEpEC U
paspemarb KOHMIUKTHI.

ITPEJIMETHBIE PE3VYJIBTATBI



K xonity o6y4enus B 10 knacce npeaMeTHbIE pE3yNIbTAaThl HA YTITYyOJIEHHOM yPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAUYEHHE ONHCATEIbHON, CHCTEeMAaTH3UPYIOIIEH, OOBSICHUTEILHON W
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MoJIeel (GU3NUECKUX T U TPOLIECCOB
(sBeHUI): MHEpUUalbHasi cucTeMa OTcu€ra, abCONIOTHO TBEPIOE TEIO,
MaTepuajibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHHE, CBOOOIHOE MaJICHHUE,
abcoyifoTHO yripyras jaedopmanus, aOCONIOTHO YyNpyroe W aOCOIIOTHO
HEYIIPYro€ CTOJKHOBCHMS, MOJEIA Tras3a, KUJIKOCTU U TBEPIAOTO
(KpUCTAITMYECKOT0) TeJa, UIealIbHBIN ra3, TOUYCYHBINA 3apsijl, OJHOPOTHOE
DIEKTPUYECKOE TIOJIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HU3UUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHWYECKUE TMPOIECChl U  SBICHUSA,
UCIIOJIb3Ys OCHOBHBIE TMOJIOKEHHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWXKEHUS, (POPMYJIbl KMHEMATUKH PABHOYCKOPEHHOTO
JBIWOKEHUS, TpeoOpasoBaHusi ['anmumies it CKOPOCTH W TEpPEMEICHUS,
3aKkOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH [amunes, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTUH,
YCJIOBUSI paBHOBECHs TBEPIOro Tejia), MpPU OSTOM HCIOJIH30BAThH
MaTeMaTHYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
bu3nUecKkux 3aKOHOB: MpeoOpa3zoBaHuii ['anmumes, BTOPOTO U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMIYJIbCA W MEXaHUYECKOU
AHEPI'uH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBIICHUS, UCIIOIb3YS
ocHoBHble moJnoxkeHns MKT wu 3akoHbl MosekymsspHOW (U3UKH U
TepMOJUHAMUKU (CBA3b JaBJIEHUS UJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOW JHEPruer TEIUIOBOTO JIBMKEHUS W KOHUEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KHHETUYECKOMU
AHEPruel TEIIOBOTO JABMXKCHHS €r0 YacCTHIl, CBS3b JABJICHUS UJI€AJIbHOTO
ra’a ¢ KOHILEHTpaUMEed MOJIEKYJ M €ro TEeMIEpaTypod, YypaBHEHHUE
MenpaeneeBa—Kianeiipona, TmepBbli 3aKOH TEPMOJAWHAMUKHU, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOTO TOJIA, NPUHIMUI CYNEPHO3ULUUU DIEKTPUYECKHUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaK)X€ IPAKTUYECKH BAJKHBIE COOTHOILICHHMs: 3aKOHbI Oma Uil ydacTka
LHENA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[xoymsa—Jlenna,
npasuia Kupxroga, 3akonsl @apajes 1uisl 3J€KTpoIIn3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl W SBJICHMS, UCIOJb3Ys BEIUYUHBL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIbI, IaBJIEHUE, TOTEHI[MAIbHAS SHEPTUsl, KHHETUYECKas SJHEPTus,
MEXaHUYECKasl SHEPIus, padoTa CUJIbl, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CHWJIa TSDKECTH, CHWJIA YOPYTOCTH, CHWJIa TPEHHUS, MOULIHOCTb, JHEPIUs
B3aUMOJIEUCTBUA Tena ¢ 3eMIEN BOIM3U €€ OBEPXHOCTH, SHEPIHs yIPyTron
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TEMIlepaTypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI 3HEPIUs HICAIbHOIO
OJTHOATOMHOTO Ta3a, padoTa UAeaJbHOr0 ra3a, OTHOCUTENbHAS BJIAXXHOCTh
Bo3nyxa, KIIJl maeanbHOro TEmiIoOBOrO ABUTATEIIS; 3JIEKTPUYECKOE TOJIE,
HaIMpPsHKEHHOCTD AJIEKTPUUECKOTO TOJIA, HANPSXKEHHOCTD TMOJST TOYEUHOTO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ M B AUAJIEKTPUKE, OTEHIIMAI
IIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOJABIKYLIAs
CWJIa, CHJIA TOKA, HaIPSHKEHUE, MOIIHOCTh TOKA, 3JIEKTPUYECKAst EMKOCTh
IJIOCKOTO  KOHJEHCaTopa,  CONPOTHBIEHHWE  y4yacTKa  Lenu ¢
NOCJIEIOBATEIbHBIM U MapajlyieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTrO MOJsl KOHACHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (U3MUECKUX  SIBICHHIL:
MEXaHUYECKOE JIBHJKEHHE, TEIUIOBOE JBWIKEHUE YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMkeHue, nuddy3us, ucrnapeHue,
KUICHUE U KOHJEHCAIs, UIABJICHNE U KPUCTAIIU3ALINS, HAPABJIEHHOCTh
TEIIONEepENaut, MIEKTPU3aLUs TeN, YKBUIIOTEHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYHUHBI OT
JPYTO C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH
bu3NYecKuX BEIMYMH B BHUAEC TpadUKOB C YYIETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHHI, 1€TaTh BBIBOBI 10 pE3yIbTaTam
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bl: IUIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0uro1aTh NpaBuia 6€30MacHOT0 Tpy/a IIPH IPOBEACHUH UCCIIEJOBAaHUN B
pamMKax  y4ye0HOro  JKCHEpUMEHTa, IpakTUKymMa U ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
(¢u3nyecKoil MOJENbIO: HA OCHOBAaHUM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3MUECKOM MOJeNnd, OTBeYarolled TpeOoBaHUIM 3a/ayd,
IPUMEHSATH OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNIATHI PUINYECKUX
TEOPHU MPU UCIOJIb30BAHUU MATEMAaTUYECKUX METOJIOB PEIICHHs 3aiad,
IIPOBOJUTH PacU€Thl HA OCHOBAHWH MMEIOIIMXCS JTAHHBIX, AaHAJM3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATh METObI PELIEHUS ¢ YYETOM ITOJTYYEHHBIX
pe3yibTaTOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpPeOYIoIlHe NPUMEHEHUsS 3HAHUU U3
pa3HbIX pa3liesoB Kypca (GU3MKH, a TAKKEe MHTErpalMy 3HAaHUWA U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO LHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONTOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBACHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJEICTBUS OBITOBOI U MPOU3BOJICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIlecCCaMM, C
MO3UIMI KOJIOTHYECKO 0€30MacHOCTH, MPEACTaBICHUN O PAllMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAYKH W TEXHOJIOTUM U JAJBHEWIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ITOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NPEIbsBICHUS yuyeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMAIlMK, TMOJYYEHHON U3 Pa3lUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWU, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE u [I03HABATEJIbHBIE YMEHHUS
CaMOCTOSITENILHOTO TPHUOOPETEHUS HOBBIX 3HAHUM B IIPOLIECCE BBITIOIHEHMS
IIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTarh B TpYIIE C MCIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBATH pa0OTY IPYyMNIbl, PAUMOHAIBHO PACIPEAEIATh AEATEIbHOCTD B
HECTaHJIAPTHBIX CHUTyalUsX, aJCKBAaTHO OILICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K koniry oOyuenus B 11 knacce npeiMeTHbIC PE3yIbTaThl HAa YTI1yOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

MOHUMATh POJIb GUBHKHU B SIKOHOMUYECKOM, TEXHOJIOTUIECKOM, COITMATIBbHON
U ATUYECKOHN cdepax NeaTeNbHOCTH YesIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B ITPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA U TAJIbHEHIIIEM HAy4YHO- TEXHUUYECKOM Pa3BUTHH,
3HAUYEHUE OINMCATENIbHOM, CHCTEeMATU3UPYIOIIEeH, OOBICHUTEIBLHON U
MPOTHOCTUYECKON (PYHKIMHA (DU3NUSCKOM TEOPHUH — DIIEKTPOJIMHAMUKH,
CHEIMATbHOW TEOPUU OTHOCHUTEILHOCTH, KBAHTOBOW (PU3UKHU, POJb
¢dbuzmyeckoil Teopuu B (HOPMUPOBAHUM TMPEICTABICHUN O (HU3NUYECKOU
KapTUHE MHpA, MECTO (PUIMYECKONM KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (PU3NIECKUX T U ITPOLIECCOB
(sIBNIEHUI1): OTHOPOJHOE JIEKTPUUYECKOE M OJHOPOAHOE MAarHUTHOE MOJIs,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKH MAasATHUK, WICATbHBIN
NPY>KUHHBIN MasTHUK, rapMOHUYECKUE BOJIHBI, ujeaabHbIN
KoJie0aTeabHbIH KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBUs (TpaHUIbI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TTIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH AJICKTPOMArHUTHBIC TPOIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS M 3aKOHBl JJICKTPOJMHAMUKU U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHUS
NIEKTPUUECKOro  3apsifa, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMAarHuTHOM  WHAyKuuu, npaBwio Jlenma, cB3p  JJIC
CaMOMH/IYKIIMH B 3JIEMEHTE 3JIEKTPUUECKOM I[EMU CO CKOPOCTHIO U3MEHEHUS
CWIbl TOKAa, TOCTyJaThl CIEIHAIBHOM TEOPUU OTHOCHUTEIbHOCTHU
DiHIIITeNHHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOILECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA  JUIs
doTordexTa, mepBIil 1 BTOPOH MOCTYNAThl bopa, MpUHITAIT COOTHOIICHMUSI
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXPAaHEHHUs 3apsSAOBOTO U
MacCOBOTO YHCEJ U SHEPTUU B SIICPHBIX PEAKIMIX, 3aKOH PATUOAKTUBHOIO
pacmana);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HCHOJB3YsS BEIUYUHBI:
HaNpPsHKEHHOCTh AJIEKTPUYECKOTO MOJIS, MOTEHINAN 3JIEKTPOCTATHUYECKOTO
MoJIsl, PA3HOCTh IMOTEHUMAJIOB, JJICKTPOABUAKYINAS CHUJIa, HWHAYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM TOTOK, cuia AmIiepa, WHAYKTUBHOCTb,
ANEKTPOABUKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIbC, TOJTHASI SHEPT U, SHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO
U 3apsi] siipa, SHEPIUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (U3HUECKUX  SIBJICHHIL:
AJIEKTPOMArHUTHAS MHIYKIIHSI, CAMOWHIYKIIMSI, pE30HAHC, UHTep(DEepeHITns
BOJH, Judpakius, IUCIEPCUs, TIOJHOE BHYTPEHHEE OTPaKECHHE,
dbotoanekTpudeckuii apdekT (hotorddexr), anbda- u 6eTa-pacnaasl saep,
raMMa-u3iaydeHue siiep, Gu3ndeckue NPUHIMIBI CIEKTPAILHOTO aHaIN3a U
paboThI N1a3zepa;

ONpENENATh HAMpaBICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSIThL OCHOBOIIOJIATralolIie acCTPOHOMUYECKHE TOHSTHUS, TEOPUU H
3aKOHBI JJI1 aHaiM3a MW OOBIACHEHHS (PU3HYECKHUX IIPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMaX, B MEKTAITAKTUYECKOU
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOAUTL MCCJICAOBAaHUE 3aBUCUMOCTEH (PU3UUYECKUX BEJIMYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TPU HATOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BEMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNarb  BBIBOABI IO  pe3yibTaTam
VICCIIEIOBAHUS;

IPOBOJNUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH, HPHU 3TOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pE3ylbTaTbl M J€JaTh BBIBOJ O CTaTyce NPEIJIOKEHHON
TMIIOTE3BI,

OIKCHIBATH METO/IBI MOJIYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
co0Ir0/1aTh NpaBuia 6€30MacHOro Tpy/a IPU IPOBEACHUH UCCIIEJOBAaHUN B
paMKax  y4eOHOTrO  DJKCIEpUMEHTa, MpakTHKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(Gu3MUEeCKOl MOJIENbI0: Ha OCHOBAHMM AaHAJIW3a YCIOBUSA BBIOMpATh
du3nuecKkue MoJIeNI, OTBeHarolue TpeOOBaHUAM 3aJaud, HPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPUN
IPU HCIOJB30BAHWM MATEMaTHYECKUX METOAOB pelIeHUs 3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMXCSA JAHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTHUPOBATH METObI PEUICHUS C YUYETOM MOJTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajjaud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TE€XHOJIOTHYECKUX MTPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBACHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI U MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTHYECKON 0€30MacHOCTH, MPEACTaBICHUN O pallMOHAIBHOM
IPUPOAOIIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOJIb30BAHUU JTOCTUKEHUN



HAyKM M TEXHOJOTMH [UIs JaJbHEWIIero pa3BUTUA YEIOBEYECKOTrO
00I1IeCTBA;

IPUMEHATH Pa3jM4YHbIe CIOCOOBI paboThl ¢ MHQPOpMAIEH (PU3NIECKOTO
COJEpKaHUSI C HCIOJb30BAHMEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX
TEXHOJIOTUI, IPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE
TEXHOJIOTUM Ui TIOMCKa, TepepadOTKh M TPeAbSBICHUS Y4eOHOW WU
HAYYHO-TIONYJISIPHOM MH(OPMAaLIUU, CTPYKTYPHUPOBAHUS U WHTEPIPETAIIH
uHbOpMaIlMU, TOJYYEHHON U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OICHHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIIOHHBIC u MO3HABATE/IbHBIC YMEHHUS
CaMOCTOSITENTLHOTO MTPHOOPETEHNUST HOBBIX 3HAHH B MPOIIECCE BHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeT0BATENbCKUX PaldoT;

paboTaTh B IpyHIe C HUCHOJHEHHEM pa3IMYHBIX COLHUAIbHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAlIMOHAIBHO PaCpPEAeiATh IEeATEIbHOCTh B
HECTaHJIAPTHBIX CHUTYaIUsAX, aJCKBATHO OIICHWBATHb BKJAJ KaXIOTO W3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Kontpoasubie | IIpakrnuyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoTsbI padoThbI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUSA ITPUPO/IBI
11 Hayunslit MeTO MO3HAHUS IPUPOJIBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHBI COXpaHEHUS B MEXaHHKE 10
Hroro no pazneny 35
Pazaen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU 15 1
3.2 TepmoannaMuka. TernioBble MalIuHbI 20 1
33 ArperatHpie cOCTOSTHUS BetmecTBa. Da3oBbie 14 1
epexo/Ibl
Hroro mo pasnery 49
Pazgen 4. QJIEKTPOAUHAMUKA
4.1 DIIeKTPpUUYECKOE TI0NIe 24 1
4.2 [1oCTOSIHHBIN NEKTPUYECKUI TOK 24 1




4.3 Toxu B pa3IM4HBIX cpeaax 6
Hroro mo pazneny 54
Paznen 5. PUSUYECKUM IPAKTUKYM
5.1 ®uznyecKuil NpakKTUKYM 16 16
Wroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
11 KJIACC
KoumnuectBo yacos DJIEeKTPOHHBbIE
HaumenoBaHue pa3aesi0B 1 TeM (uudposbie)
Ne n/m Konrpoasnsie | IlpakTuuyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruuTHO€ nosne 14
1.2 DneKTpoMarHuTHasi UHIyKLIUs 13 1
Hroro mo pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
2.1 MexaHndeckre KojicOaHus 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 15
53 MexaHU4YeCcKre U AIEKTPOMarHUTHBIE 10 1
BOJTHBI
24 OnTuka 25 1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CHEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
3.1 Ocnosbl CTO 5 1




Hroro no pazneny 3)
Paznen 4. KBAHTOBASI ®U3UKA
41 KopnyckynspHo-BOIHOBOH Tyanu3m 15
4.2 ®duszuka aToma 5
43 du3nKa aTOMHOTO SIpa ¥ JIEMEHTaPHBIX 5
' YaCTHIL
Wroro mo pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMHUH U aCTPO(PU3UKHU 12
Hroro no pazneny 12
Paszen 6. PUSUUYECKUN MPAKTUKYM
6.1 Ou3ndecKkuil MpakKTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOHEE TIOBTOPEHUE
Cucrematu3zanus u 06001IeHue
71 MIPEIMETHOTO COJIEPYKAHMS U OIbITa 15
' NeSITeTbHOCTH, TPHOOPETEHHOTO MPH
n3yuennu kypca ¢usuku 10 — 11 xnaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16
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