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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMbl CpeJHEro o0miero oOpa3oBaHus,
npeacTaBieHHBIX B DenepanbHOM TOCY1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
CpeaHero ooOmero ooOpa3oBaHMs, a Takke C ydéroM QeaepaibHON paboueit
nporpamMmbl  BocniuTanus W KoHuenmuu mnpenogaBaHus ydeOHOro mpeaMera
«Dduzuka» B 00pa3oBaTeNbHBIX OpraHuzamusax Poccuiickoit  ®denepanuu,
peaNnu3yroNMX OCHOBHBIC 00Pa30BaTEIHHBIC TPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICpKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢usuke Aa€T MNPEJACTaBICHHE O LENAX, COJEpkKaHWUU, OOuIeh
CTpaTeruy OOy4YeHHs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yaeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOJaEHHOTO YpOBHS IMO3BOJISIET PEaM30BaTh
3a1aud TPoQeCcCUOHaIbHON OPUEHTAIINM, HAMPABJICHO HA CO3/IaHUE YCJIOBUU s
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaronMmcsi, KOTOpble HEOOXOIMMBI JJiS TMPOJAODKEHUS O0Opa3oBaHHUS B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme 1o (Qusnke ONpenensrOTCs IUIAHUPYEMbIE pPE3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoménnom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
YTIIyOJIEHHOM YPOBHE, SIBJSIETCSI CHCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

[Iporpamma no gpu3MKe BKIIOYALT:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTAaThl 110 T'0JI1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3NKEe HWMEET NPUMEPHBIH XapakTep U MOXKET OBbITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISCT BO3MOKHOCTH ISl peali3alldd  Pa3IMUHBIX  METOAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (U3MKU Ha YTIyOJIEHHOM YpOBHE IMpPH YCIOBUU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEPKaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHNnEe (U3MYECKUX 3HAHUW OMPENSTIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO PacCMaTPUBATh KaK MPHUHIMIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM IMpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s pusuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUN B KaXJAOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (DU3WUYECKOU MOJENbIO, MO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HH, TpeOyrolre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus TOJDKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000PYIOBaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHECHUM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa € CTPEMJICHUS OOYyYaroluXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHuE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIILHOTO TIUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE HHTEpeca K chepaM npodeccuoHaANbHON JeSTENbHOCTH, CBSI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI 10 CIENHUATHFHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpaMme Mo (QU3MKE MepeyeHb Ja0OpaTOPHBIX W
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Pasznen 1. Hay4Hblii MeTOA MO3HAHUSA NPUPO/BI.

®dusuka — pyHIaMeHTaNbHas HayKa o npupojie. HayuHslii MeTos1 o3HaHus 1
METO/Ibl UCCIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE W LHU(pOBBIE
U3MEpUTEIIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCThb, HWACATbHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MpUMEeHUMOCTH. Dusndeckas
TEOPHsL.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B MPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepeHne cuiibl TOKAa M HAnOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH P MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIUA Ha OCH CUCTEMBl KOODPJHHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MAaTEPUAIbHOM TOUKU OT BPEMEHHU M HUX
rpadukm.

CBoOomHOe majeHue. YcKopeHne CBOOOMHOTO majacHus. JIBmkKeHHEe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U X IpapuKH.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUKH.

TexHU4ecKue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHL: CIUIOMETP,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

CnocoOBbI ucclief0BaHNs IBUKEHUH.

WnnmrocTpanus npeaeinbHoro nepexoia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopoCTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HaKJIOHHOM IIJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yckopeHus  CBOOOJHOTO NaJCHUs (PEKOMEHI0BAaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOpaTOPUN).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3ydeHne IBHXKEHHUS Tella N0 OKPYXHOCTH C ITOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUs] KOHMYECKOTr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. HMHepumaneHble cuctemsl otcu€ra. [IpuHumn
otHocuTenbHOCTH ['anumnes. HewHeprumanbHble CHCTEMBI OTCUETa (OIMpEaETIeHUE,
IPUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIECHTHOCTh TI'PAaBUTALMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koadduiment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBKEHUS TNl B MHEPITUATBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

ITIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHON CHCTEME OTCUETA.



PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3mepenrie paBHOJEHCTBYIOLIEH CUJT MIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka TrUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00paslie, OT UX JehopMaluu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
NErKuii OJIOK.

N3mepenue koddduiiieHTa TpEHUsI MO BEIWYMHE YIIIOBOrOo KO3 duimeHTta
3aBucumMocTu Fp,(N).

HccnenoBanuie nBrkeHUs: OpycKka MO HAKIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
K03 PUIIIEHTOM TPEHUSI.

N3ydenne nBMKEHUS rpy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OcH BpamieHus. I[lnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAIOMY Teny. LleHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUSsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeNd, HMEIOLIEro OCh
BpAILICHUA.

KoHcTpynpoBaHne KpOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.

Tema 4. 3akonbl coxpaneHus 6 MexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOYEK. L[eHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.



WMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MomeHT umnyiibca MaTepuainbHOM Touku. [IpencraBineHue o0 COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHuumaneHass >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrUs Tena B OJAHOPOJHOM TpaBUTALMOHHOM mnoje. [loreHuumanpHas 3HEprus
T€Jla B IPABUTALMOHHOM I0JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cs3pb pabOThl HEMOTEHUUANIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YJHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyIM I MICAaJbHOM JKUIKOCTHM Kak CJEACTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaJICHHH.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

N3mepenne nMmiysbca Tella o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIB.

HccnenoBanre COXpaHEHHs! UMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITyTH.



CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON YHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

OmnpeneneHue pabOThl CWIbI TPEHUS] TPU JABWKCHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiITHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe nBmkeHHe. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BeElIeCTBa. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JITHUX
Mozeneil. Macca u  pasmepbl Mojekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cmocoObl e€ u3mepenus. Illkana
temmneparyp Llenbcus.

Mopnenp uaealbHOTrO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomoTHas
temriepatypa (mkaina temneparyp Kenbsuna). 3akon Jlanbrona. M3omporneccsl B
UJCIbHOM Tra3e C TIOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpruei MocTynaTeaIbHOro TeIIOBOrO IBUKEHUS €€ YacTHII.

TexHH4eckre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Jemoncmpayuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Mogens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauInuecKuX peméToK.

Habmoienue 1 ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TMIPH
TeI1I000MeHEe MEXKTy TOpsiuei U X0JIOAHOM BOIOM.



N3yueHne H30TEPMUYECKOr0 Ipoiecca (PEeKOMEHJOBAHO HCIOJIb30BaHHE
1 poBoii Taboparopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelllHHe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. (CamMOnpoU3BOJIbHAS — PelaKCalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpaBHEHHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBus MpUMEHHMMOCTH ATOM MOJIENIU: HU3Kasi KOHIICHTpAIUsl YacTHll, BHICOKUE
TeMrepaTypbl. BeipakeHue Jisi BHyTpEHHEU SHEPTruUd OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMUKe. Berancienue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUsI  BHYTPEHHEW  DHEpruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepiieHusi pabotel.  KouBekius,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KosmuecTtBo TtemnoTel. TemioéMKOCTh Tena. YAenbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHWME Maiiepa. YaenpHas TeEIUIOTa CTrOpaHus
TormBa. Pacu€r konuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aamabaTHOM IIpoIriecce.

IlepBpii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsia osHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMHUKHA I  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Telia K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHuMme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.



DKOJIOTMYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH CPe.Ibl.

TexHHU4ecKue yCTpONCTBAa M TEXHOJOTMYECKUE IPOLIECCHI: XOJIOAWIbHHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIIH3AIUS OMOOPTaHMYECKOTO TOTLTUBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBSA3U DHEPTHU MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. McmapeHue u KureHue. Y aelbHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacblllieHHbIE W HEHachlllleHHble Mapbl. KadyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHS] HACBILIEHHOTO Napa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramimueckue u amopubsie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. [lnaBneHue W Kpuctamwusanus. YAelbHas TEIJIOTa IJIABJIEHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPIBIX Tell, 00bEMHOE U JIMHEWHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BBIX MEPEXOIaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.



[ToBepxHocTHOE HaTskeHHE. Konh(UIMEHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUSA KPUCTAININYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

M3yyeHue CBOMCTB HACBIIIEHHBIX ApOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenne ko3 puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Paznen 4. DiekTpoanHamMuka.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
OneMeHTapHbId 3JIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOIro
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJA. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMIT CyNIEPNIO3UIINN STEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HanpsOKEHHOCTH DJTHX TMOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE cCoenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4YecKrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKass 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reaeparopa (Ban ne I'paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEMUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUIJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenune npeBpaiiieHrs SHEPTHH 3apsSHKEHHOTO KOHEHCATOPpa B SHEPTHIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenue U u DJ1C &.

3akod OMa /i1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JIMHBI M IUIOIIA[H IONEPEYHOTO CEUCHHS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) DJJIGKTPHYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpaeHcartop B 1ienu nOCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANpSDKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUSA U CBETOIMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uuHbix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3HUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIC TOTPEUTHOCTH U3MEPEHUN (DU3HUUECKUX BEIUYHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemmunie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CUCTEMbl YypaBHEHUU. JluHelHas QyHKIMS,
napaboiia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCH KOOPJAUHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN U Ira30B, )KUJAKHE KPUCTAILIBI, JIEKTPUUECKHE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.
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Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTtHoe 1moJie IPOBOJHUKA C TOKOM (MPSAMOIr0 MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe nose B BeuecTBe. PeppOMarHeTHKy, Mapa- U JUaMarHeTHKU.

TexHn4eckrue YyCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7uHHMA  WHAYKOUM  MArHUTHOTO  MOJS  IOJIOCOBOTO |
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

HaOmronenue nBukeHuUsl myyka 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMY TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIu.

Jemoncmpayuu.

HaOGmronenue siBjieHUs 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOI'O MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmnpeneneHue HHIYKIUY BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue KonebGanus.

KonebarenpHas cuctrema. CBOOO HBIC KOJICOAHNS.

[Mapmonnueckue kosnebanusi. Kunemarnueckoe U JUHAMHYECKOE OIHCAHUE.
DHepreTuyeckoe OonucaHue (3aKOH COXpaHEHUS MEXaHWUYeCKOW ZHepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMaTHYECKOI'O OIMHMCaHMUS.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJICOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BunusiHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuck K0e0aTeTbHOTO ABMKCHHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyie0aHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeAcTaBiIeHUN 00 UAcaIbHON MOJICNIN MPYKUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOeOaHN Ha yIIPyTrOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanuie BIHYKICHHBIX KOJIEOaHUIA.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUH B HI€aIbHOM KOJIe0aTEIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoHnanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpONepe1ay.

Hemoncmpauuu.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO FeHEpaTopa.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunsie u
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)KeHHE, NpejoMJeHHe, HUHTephepeHLus U
nudpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHrueckue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Teraedon, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6nHapyxeHue nHPPAKPaACHOTO U YIBTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTeNb NpesioMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOIICHUE [UIMH BOJH IIPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHHe. [IpenenpHbIil yroa MmojJHOTO BHYTPEHHETO
OTPaKEHUSI.

ColOuparomue W pacceuBaromyde JUH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOTO
pacCTOSIHUSI TOHKON CeprUyYecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOIO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOITUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiraccuyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUsI CBETA.

HabGnrogenue noJHOro BHyTPEHHETO OTpakeHus. Mojenb CBETOBOIA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue 1BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepenune nokazaTens NpeJOMIICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomy4yenune n300pakeHUsI B CHCTEME M3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tonyyenue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TelnecKOMMYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpEeHIINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HaGmronenue nucnepcum.



Hab6nronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

N3mepenue IHbI CBETOBOU BOJIHBI.

[ToydyeHue crnekTpa U3Iy4eHUs] CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  MPUMEHMMOCTHM  KJIACCMYECKOM  mexanwku.  [locTymatsl
CIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpoOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DJHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPdexra. YpaBHEeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto MoBepxHocTh). OmbiTel [1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInvHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYylIeWcs vactuubl. KopmyckymnsipHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTaIax.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (GoToddexTa.



HccnenoBaHve  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne nmocrostaHOM [Imanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUHU HA JAPYTOU.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopna.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

Habnronenue nuHeyaToro CexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacran. ['amma-n3nydeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOU IHEPIETUKHU.

MeTonbl perucTpali U UCCIeJOBaHUS AIEMEHTAPHbBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CranpapTHO Mozenu. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eCKre yCTPOWCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenune noromeHus 0eTa-4acThIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA [JIs1 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBI>KCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIILHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApAX
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Hab6mronenust 3B€3qH0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHUM.

Pu3nyecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax  «YUYECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o001ieHne U cucTeMaTH3alus CoepKaHus pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponp ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, poisib (U3NIECKON Teoprur B (POPMHUPOBAHUU MPEICTABICHUIN
0 (usmueckol KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOAEIb, H3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPJMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B XUBOM Mpupojae, KoseOaTelbHbIe
JBWKEHUS B JKMBOW THPUPOJE, DSKOJOTMYECKHE PUCKHM NPH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAKIIEH  Cpensbl,



yIbTPa3ByKOBasl JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHbE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop NEPEMEHHOro TOKa, MHAYKLIMOHHAs IE€Ub,
JVHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, paaap, PaIuoNpuEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, JIEpHAsl JHEPreTUKA U DKOJIOTMYECKUE ACIIEKThI €€ pa3BUTH.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mnpeamera «Dusukar
JOJKHBI OTPaXkaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHMCKOrO OOIIECTBAa, PaCUIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIpaXJAHCKOW  MO3MLIMH  OOYy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPa)kAaHCKOTO
oOmecTBa, yd4YacTBOBaTh B CaMOYIPaBICHUU B 00pa3oBaTEIHHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCWCTBOBaTH C  COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHUHM C UX (HYHKUIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:



e chopmMupoBaHHOCTH POCCHICKOU rPaXJaHCKOU HUJIEHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlMIO M PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOIO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYAsg 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEPEC K pa3iMuHbIM cepam mpodhecCUOHATIBHON JEATEIbHOCTH, B TOM
YUCl€ CBSI3aHHBIM C (UBUMKOW U TEXHUKOM, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu U peaau30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHBI;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO B
obsiacTu PU3HMKK HA MPOTSIKEHUU BCEH KUZHMU.

IKOJIOTMYECKOr0 BOCIIUTAHUS

e Cc(hOpMUPOBAHHOCTHh KOJIOTHYECKOM KYJIBTYPbl, OCO3HAHUE TI00aTBHOTO
XapakTepa KOJIOTUUECKHUX MPOOIeMm;

e IUIAHUPOBAHHE M OCYIIECTBJIICHHUE JICMCTBHIM B OKPYXXAaKIIECW cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

e PpPacCUIMPEHHME OMbITA ACATEIBHOCTHA 3KOJOTHYECKOW HANpPaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKeE.

LEHHOCTH HAYYHOI'O IO3HAHMS:

e chOpPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTHM HAYyYHOW JEATEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble jornueckmne aeicTBUs:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh W  aKTyalM3WpPOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONPENENATh LENU NESITENbHOCTH, 3aJaBaTh NAapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISBJISITD  3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSAX;

pa3pabatrbIBaTh IUIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJbTAaTOB LIEJISAM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B  YCIOBHMSX PpEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUAMH M METOJAMHU
bu3nUecKoil HayKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
coJiep KaHusl, MPUMEHEHHIO PAa3JIMUHbIX METOJ0OB MMO3HAHMUS;

BIAJCTh BHUJAMH JIEATEILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO M PUMEHEHHUIO B PA3TUYHBIX YIEOHBIX
CUTyaIlusiX, B TOM YHUCJI€ MPU CO3JaHUHM Y4YEOHBIX MPOEKTOB B 00IacTH
busuKy;

BBISIBIISAITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPryMEHTHI  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pEIICHNUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUS 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OILIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KHU3HEICITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nunopmanueii:



e BJAJETh HaBBIKAMHU MOJIydyeHHUs HMH(OpMaLUU (PU3HMUECKOTO COAEPIKAHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYIIECTBIIATH ITOHUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpEeTalui0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (hOpM TMPECTABICHUS;

e OIEHUBATH JJOCTOBEPHOCTH MH(MOPMAIIHH;

e UCIOJB30BAaTh CPEACTBA HMH(POPMAIMOHHBIX © KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJIEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30M1aCHOCTH;

e CO37aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHUS B Pa3iIHUHBIX (opMaTax c
yu€TOM Ha3Ha4yeHHs WHGOPMAlMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aALIH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

e OCYIIECTBJIATh OOIIEHHE HA Ypokax (HU3MKKM U BO BHE-YPOUHOH
NEeSATEIbHOCTH;

e pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHUs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e IOHMMATh M  HCHOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
VHAMBHUIYyaJIbHON pa0oThI;

e BbIOMpATh TEMATUKy U METOJAbl COBMECTHBIX JCHCTBHI C yd4éTOM 0OLIUX
WMHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

e TMPUHUMATH LEJIU COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, paCIIPENCIISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OLEHMBATh KAYECTBO CBOEr0 BKJAJa M KaXIOro yYaCTHUKAa KOMaHHbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IMpeiaraTb HOBBIE MPOEKTHI, OLEHUBAThb HJEU C MO3ULIHUH HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IOBEIECHHE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
VMHULMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranuzamnus:



CaMOCTOATENILHO  OCYIIECTBIIATH IMO3HABATEILHYIO JCATEIHHOCTh B
obnmacTh GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTAaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITeJIbHO COCTAaBIIATh IJIaH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYCCKOW pabOThl ¢ yU4ETOM HMMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacmidpsATh paMKH  yd4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUH;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

crioco0CcTBOBaTh (hOPMHUPOBAHUIO W TMPOSBICHUIO 3PYAUIIMA B 00JaCTH
(U3UKH, TMOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYJIbTYPHBIN
YPOBCHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAI[MM, BHOCUTh KOPPEKTHUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HaBBIKAMHM II03HABATCIBHOM peduieKcuM KaK OCO3HaHUS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCHM JJI1 OLIEHKH CHUTYallMH, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLITUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
bu3uKe I ypOBHA CpeaHEero ooOmero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIIICHCTBYETCS OMOITMOHAJIBHBIN WHTEJUICKT, TIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
AIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBAHMS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM WM TIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOUYAIOLIECH CTPEMIJICHUE K JIOCTHXKCHUIO LIEIN
Y yCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHUE JECUCTBOBATh, UCXOS U3
CBOMX BO3MOXXHOCTEH;

SMIIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOC
COCTOSIHUE JPYTUX, YUYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKHUBAHMUIO;

COIIMAJIBHBIX  HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh  BBICTPANBAThH
OTHOILICHHUS C JPYTUMH JIIOJAbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
pa3pemarh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUM

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COLMAIbHOM M JITUYECKON cdepax IeATEeIbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUH  (PU3HMYECKOH TEOPUH —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHH B
(bopMHpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pas3nuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MPOIICCCOB (SBJICHWI): HWHEpIMalbHAasl CHUCTeMa OTCcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHalIbHAas TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO yhpyras nedopmariusi, aOCOITIOTHO
yapyroe u abCONMOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICIIU ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeNa, UAealbHbId ra3, TOUeUHbIN 3aps,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IIPOLIECCHl M  SIBICHUA,
UCITOJIb3YysI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIWKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMENIeHUs,



3akOoHbl HplOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PadOTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEpruH,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpazoBanmii [ anwiies, BTOporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCA U
MEXaHUYECKOMN YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHl U SIBJICHUS, UCIIONb3YS
ocHoBHble mojokeHus MKT u 3akoHBl MoJeKyIsipHOM GU3UKU U
TePMOJUMHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
SHEPIruel TEMJIOBOTO JABWKEHHUS €r0 YacTHIl, CBSA3b JABIICHUS UACAIBHOTO
raza ¢ KOHLEHTpalUWEe MOJEKYJI M €ro TeMIEepaTypoul, YpaBHECHHUE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KianeiipoHna;

aHAJTU3UPOBaTh U OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3UINN SICKTPUUECKUX
MoJIei, IPU ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kysona, a
TAKXKE€ TMPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
LHEeNA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JIxoyns—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTPoIn3a);

ONMMCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, HCIOJB3YsS BEIUYUHBI:
MEePEMENICHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JaBJICHUE, TOTEHIMAJbHAsI DJHEPrusi, KUHETUYeCcKas
DHEPrusi, MEXaHWueckas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIA TSHKECTH, CHJIa YIPYroCTH, CHUJIa TPEHHUS, MOIIHOCTD,
DHEPTUs B3aMMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanud MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJIIoTHaAs TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPTUs WACATBHOTO OJHOATOMHOTO Tasza, paboTa HWIealbHOTO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATEJIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEUHOrO 3apsija WIM 3apsDKEHHOro Iapa B



BaKyyM€ M B JHAJEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOro TOJs,
pa3HOCTh  MOTEHIMAJIOB,  JJIEKTPOJBIKYIAs  CWja, CHJa  TOKa,
HanpsOKEHUE, MOIIHOCTh TOKa, DJEKTpHYecKas EMKOCTb IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YYAacTKa IIEMU C MOCIEAOBATENbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO MOJIS
KOHJIEHCATOpPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIBI)KEHHME 4YacTHI[ BEIIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, MUudPy3usi, ucrnapeHue,
KUIICHUE W KOHJEHCAIs, TUTaBICHUE U KPUCTAIU3aIlUsl, HAlIPaBICHHOCTD
TEIUIONEpeIaun, dICKTPU3AUS TeJ, IKBUMOTCHIUAIHLHOCTh MOBEPXHOCTH
3apsKEHHOTO TIPOBOIHUKA;

IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  TNPAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAC TpapuKOB C YIETOM
aOCOIIOTHBIX MOTPEITHOCTEN N3MEPEHHM, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS,;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BBIOMpaTh ONTHMAIBHBIA METOJ] M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI 110 IPOBEPKE MPENTIOKEHHONW TMIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJly4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MperoKeHHON
TUTOTE3HI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OKCIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
(bu3MYecKOl MOJENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJIaud,
OPUMEHATh  (OPMYJNbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYeCKUX TEOpPU TpPH MCTIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOAUTH PACUYEThl HA OCHOBAHUH UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATH METOJbl PELICHHUS C
y4€TOM TOTYYEHHBIX PE3YJIbTaTOB;

peliaTth KayeCTBEHHbBIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX



IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOil HAa N3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTHh TIPUMEPHI BKJIaJa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBA3AHHONW C (PU3UYECKUMHU TPOIECCAMHU, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATIBLHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKEHHM
HAyKH W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHATh pa3iuyHble CcrocoObl paboThl ¢ MHpOpMAIMER (HU3UIECKOrO
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHU, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKM M MpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHANMM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAIMI0O ©W  OIECHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Mpolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TPYyIIEe C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHAIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJl€KBaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHANbHON AESITeTbHOCTU 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHBIE PE3yNbTaThl Ha YIITYyOIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COITMAILHOM M 3THYECKOMN cepax NesATEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3MKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W  JAJIbHEWIIEM HAY4YHO-



TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTENIFHOM W TPOTHOCTHYECKON (YHKIHM (PU3NUECKON Teopuu —
ANEKTPOJUHAMUKH, CIIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (puzmyeckod Teopurd B (OPMHUPOBAHUU MPEACTABICHHUN O
bu3nUecKkoil KapTUHE MHUpa, MeCTO (PU3HUYECKOM KapTHUHBI MUpa B 00IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJCIbHBIA TPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJIe0aTEeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIETICH aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pasznuyarh ycioBUs (IpaHHULbl, 00JaCTH) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
UIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAYKOMM, TnpaBwio  Jlenma, cBa3p  JJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM I€MU CO CKOPOCTHIO
U3MEHEHUSI  CWJbl  TOKA,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCHUTEJIBbHOCTU DUHINTEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTodrpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOIIICHUsI HeompeaenéHHocted ['elizenbepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOT'O YMCE U 3HEPIHMU B SJIEPHBIX PEAKLMIX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONMHCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIMpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHUYECKOTO
NOJISI, PAa3HOCTh TOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, CHia AMIepa, UHIYKTHBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLUMH, 3HEPTrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN MUMIYJbC, MOJIHAS DSHEPIHUs,
SHEprusi MOKOs CBOOOJHOM 4YacTHIIBI, PHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi pa, SHEPTHs CBA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
AIIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus



BOJNH, Judpakmus, JTUCIIEPCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpuueckuii dhdext (dpororddexr), ambda- m Oera-pacmambi
anep, raMMa-uslydeHue snaep, (pu3ndeckue MPUHITUIBI CIIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTNpEENATh HaIpaBiICHUE WHIYKIMA MarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TIIOCKUM 3€pKaJioM, TOHKOM JTHH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSATh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JUIS aHaidu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOJAIIUX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B MEKIaJlaAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThbl TMOJYYEHHONH 3aBUCHUMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ WU3MEPEHHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TTOJIYYEHHUS HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;
coOJII01aTh TIpaBUiIa 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIbHOCTH C KCHOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
dbu3nUeckoil MOJENbl0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
bu3ndecKkue MoJen, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
NPy HUCHOJIb30BAHUM MaTEeMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUyEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe NPUMEHEHUs 3HAaHUU U3
pa3HBIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETPAINH 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUSL JUIsi OOBSICHEHHS] OCHOBHBIX
MPUHIUIOB PaObOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palliOHATBLHOM
NPUPOAOIIOIb30BAHUN, @ TAKXKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHUI
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUeH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabdOTKM M MpeAbsBICHUS Yy4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUHU, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHbopMaIuKU, TOJMYYECHHOM U3 PAa3JIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANMM3UPOBAaTh  TOJIy4aemMyro  UWHGOpMAIMI0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTath B TpYyIIE C HMCIOJHEHUEM pPa3JIMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJeKBaTHO OIICHWBATH BKJAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K OyayIiei npodhecCHOHAIBHOU IESITEHbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.
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PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 Martitioe nose 14 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
1.2 1 1
UICKTPOMATHHTHAS HHAYKILHS 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJTHBI
bu6mmoreka [JOK
2.1 M 10
CXAMHMUCCKAC KOTCOANHS https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 httos://m.edsoo.ru/7fA1c97¢
53 MexaHn4YecKHe U dJIEKTPOMAarHUTHBIE 10 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

41 K - i 1
OPHYCRY VIPHOTBOMHOBOR AYAIIEM > https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 o
vsHia aroma > https://m.edsoo.ru/7f41c97c
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YACTHII https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bub OK
5.1 DNIEMEHTHI aCTPOHOMUU U acTPOhHU3UKH 12 h:tIpSJ,I:I;I/(;T:.GeI;aSCI;f).ru 17f41097¢
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
1 ) i 1 1
0 VISHACCICHI TIPaKTHION ° 6 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3anus u 0000IIeHNE
MPEIMETHOTO CO/IEP KaHUS U OTIbITa bubnunoreka [JOK
7.1 B} 15
JESTENILHOCTH, IPHOOPETEHHOTO MPU https://m.edsoo.ru/7f41c97c
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro nio pazaeny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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