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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBartesibHON porpaMmsl, nipeictaBieHHbIX B DI'OC COO, a takxe
c yuéroMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqusyoiux OCHOBHbIE 00pa30BaTEIbHbIC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeIbHOE NPEIMETHOE COIEPHKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIFHOCTh U3YUCHHUS TEM U Pa3JeioB
yu4e0HOTo TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa no ¢u3uke Aa€T MPEACTAaBICHUE O LENAX, COAEpP)KAaHUH, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJjaul MPOPEeCCHOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JaHUE YCIOBUM AJis
IPOSIBJICHUS] CBOMX HWHTEIUJIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx HnpodecCHOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATLHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMNpeaMeTHble (Ha  yriIyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCsl, OCBOMBIIHX
nporpammy 1o (pu3uke Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIITyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[Tporpamma o (pu3mKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEeIMETHBIE PE3YIbTAaThI IO FOJaM 00yUYCHUS;

conieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHSI CBOMX PabOYHX MpOTrpamM.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAECT BO3MOXKHOCTU I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
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3HaHuU 00 okpykatoieM mupe. LLKompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUN OMNpENeIHIIo XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B GOpMHUpPOBaHNE YMEHUIN MPUMEHSTh HAYYHBIN METO]| MO3HAHUS
IIPU BHITIOJTHEHUH UMHU YUEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUHM C HEH KypC SIBISIETCSI JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsSIeTCs
(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKMMHU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyOoaéHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke 00CYXIEHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpPyeTCsl HAa UCMOIB30BAHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOGnaéHHOTO
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JIBa crioco6a peanuzanuu GU3NYecKoro npakTukyma. B mepBom cinyyae mpakTuKyMm
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, MO0 TOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpOLIECCEe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAUTCA IO PYKOBOJCTBY
CBEPHYTOI0, 0000IMIEHHOTO BUIAa O€3 MOIIaroBOM MHCTPYKIIHH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIIEcca UCXO/I1 U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSIMU TPOBOJMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yaesieTcsl PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A71s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKOW MOJEIbIO, MO3BOJISIONINE IPUMEHSATh U3YUCHHbIC
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjiena Kypca, TaKk U HHTErpupys
IPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/TIPENCKA3aHUE TMPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKU3HH, TpeOyromue BbIOopa GhHU3NIECKOn
MOJIEJH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX MPEAMETHOTO
kabuHeTa. B kabuHere (M3WMKU JOIDKHO OBITH HEOOXOJMMOE J1abopaTOpHOE
000py1I0BaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o pusnke yaeHU4eCKux
OTBITOB, TJAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JeMmoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid st
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pynOBaHME IS YYCHUYECKHX TPAKTHYECKUX pPadboT
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UCITOJIb30BAaHUH AHAJIOTOBBIX M LU(POBBIX TPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHA.

OCHOBHBIMU IIETISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTHE HX HUHTEIUIEKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHKME HAYYHOI'O MHUPOBO33PEHMSI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U (yH/IaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUe YMEHUN OOBACHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oynyuen
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha ypOBHE CPEIHEro 001ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
busznyecKkux SIBICHUNW B MPUPOAE U JUIsl NMPUHATHS NPAKTUYECKUX PEUICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hrU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJICNIA, AJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHUCIE 3a7a4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPYKAIOUILYIO CPELY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA M IPOBEICHHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanud HHpOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yIbTara;

CO3/IaHHE€ YCIOBUM JIsl Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;
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B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrimyOn€éHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpenmera «®dusmka» Ha ypOBHE CpEIHEro O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa3oBaHuUs M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoutcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 204 4acoB (6 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
npoBeleHusT J1abOpaTopHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o mpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUsl B Ipollecce MOo3HaHus npuposl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBble M IU(pPOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEIIbHAS).

MopenupoBanue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Pons u mecto ¢u3uku B (GOpMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JIEATCIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKkoMCTBO ¢ nudpoBor iabopatopueit no ¢usuke. [Ipumepsl nzmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIIMHM HAa OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

Ilepemelienne, CKOpOCTh (CpEeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHOM TOUKU OT BPEMEHU U UX
rpaduku.

HHUE CBOOOJHOro majeHus. J[BmkeHHe Tela,

0 gdi@éﬁ’ﬁﬂﬁ'd'r BM ¢ TOPH3QHTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH H

EKTPOHHOWU IO
YCKOPEHHUsI MaTepn TWHos Toukn ot BPEMEHHU U UX rpaduki.
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KpuBonuneniHoe  nBukeHue. J[BMKEHHE MaTepUAIbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHAPSAIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs IBKEHUN.

WnmrocTpanus NpeaenbHOro nepexoia i \3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH JBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHuE TTyTeN, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIKO OINPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHHs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue IU(PPOBOI TabopaTopun).

N3yuyenue nBu>KeHus Tena, OpoIIeHHOro ropu30HTANbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IIOJIETA U
HAa4aJIbHOM CKOPOCTBIO TeEa.

W3yyeHune NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

/
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OOKYMEH O4ANMMNCAH
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IlepBoii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIUI CyTIepIIO3UIIAN CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaJICHUs OT BBICOTHI HAJl
MNOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. JBrKeHe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHIMIT OTHOCUTENBHOCTH.

KaueHne IByX LMIMHAPOB WM IIAapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYIOIIEN TPUIIOKEHHBIX K TEIYy CHII C TPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TE.

HN3mepenune macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPU JABMKEHHH OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

/
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HBOBG Ka TUNOTE3bl O HE3ABHCHMOCTH BPEMEHM IBIDKCHHS OpycKa IO
NOKYMEHT noAnuCcAH

H3RERYBOH IR T OSHHHR1ZAIAHHOE [PACCTOSHUE OT €TI0 MaCChI.




VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIUX B NPYXKHHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
JErKui OJIOK.

N3mepenne koaduimenta TpeHHs MO BETUYUHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM MIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0oBusL paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y cIi10BUSL paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHs TBEPAOrO Tejla, HWMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

MMnynibC CHITBI M U3BMEHEHHE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMI)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B HEHTPAJIBHBIX MOJISAX.

PaboTta cuipl Ha MajJoM M Ha KOHEUYHOM mepemMeleHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.
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[loTeHnManbHplE W HENOTEHUHMANBbHbIE CWIBL. [loTeHnmanbHas >Heprus.
[TorenuuanbHast SHEpTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATHHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONIEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea Mpu COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTCHLMAJIbHOW SHEPrUil IpHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJIEITHU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA ITPU YIPYTOM B3aUMOJIEHCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON SHEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JIBMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uka U TepMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. [Inddy3us. bpoyHOBCcKoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aUMOJCHCTBUS YacCTHUI] BEIIECTBA. Moaenu CTPOEHHS Ta3oB, XKUIKOCTEU U
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TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. Illkana
temneparyp Llenbcust.

Mogenb ueanbHOro ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPENHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHudeckue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTEePUaJoB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us xxuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJEKYJI.

Moaenu KpUCTaINIMYECKUX PEIETOK.

HabGmronenue u viccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnepoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEHE MEXTy ropsueii U X0JI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Tporecca (PEeKOMEHJO0BAHO HCIOJb30BAHUE
dpoBoii 1abopaTopun).

N3yuyenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE U BHYTpeHHHE napaMeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONMCHIBAIOIINX €€
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COCTQIHHUEC HA MUKPOCKOIIMYECKOM YPOBHE.
OOKYMEHT NOoANMUCAH

INEKTPERIS WﬂebﬂepMOI{H HaMUKH. CaMOHpOI/IBBOHBHaH peiaaKkcanuAa

CepTudukat 0E42%%M9M3§M?88 E&%@&EEE& bl K TEIHIOBOMY paBHOBECHIO.

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




Mopnenp wWIeanpHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN DHEPTUU OJHOATOMHOTO MJIEAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJUHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
tornmBa. Pacuér KkoauuecTBa TemuoThl mnpu  Teruonepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoimuecTBo TEIIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBbI MPOXOIUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOJIHBIX MPOIIECCOB.

[Tpunnune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH CPEeIbI.

TexHuuecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA M KapOHOpaTOpHBIM JBUTATeNd, MapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIUJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILIMBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl IPU a11adaTUYECKOM PaCIIMPEHUH.

BosnymHoe orauso.
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3NE y MEHWHYTPCHHeﬁ JHEPIUM.
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KoMnproTEpHBIE MOJIENIN TETUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBUS U
TEMIIepaTypbl KUTIEHUS )KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y nefapHas TerioTa
napooOpa3oBaHUsI.

HacehllieHHble W HEHaChIlIEHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiutoB. [limaBieHne u Kpuctaum3auusa. YJIEJIbHAs TEIJIOTAa IUIABJICHUS.
CyOnumarus.

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

TennoBoe pacimpeHue KXUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JMHEHHOE
paciimperre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHHUM YacTHIl BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacHIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEIJIOBOrO OajaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanwisipasie sBienus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opwmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM JTaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.
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Crioco0ObI M3MEPEeHUS BIKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne manbix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENJIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACHIIICHHBIX TIAPOB.

N3mepenne abCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
IIOMEIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOro obOpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DneMeHTapHbIN JIEKTPUYECKHI 3apsl. 3aKOH COXPAaHEHHUS JIEKTPUUECKOT0 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe mmose. Ero AeicTBre Ha IIEKTPUUYECKUE 3aPsiIbl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh NMOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeniman snekTpocraruyeckoro nosis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOJHOrO, TaK W
HEOJIHOPOHOTO).

[TpuHIMT CyNeprno3ulIuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilosne paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl JWMHUN HANpsDKEHHOCTH DJTHX TOJNEH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIIOBUE PAaBHOBECHS 3aPsI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnexktpruyeckas
MPOHUIIAEMOCTD BEILIECTBA.
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KOHIE@HC&TO . DIeKTPOEMKOCTh KOHAEHCATOpa. DNEKTPOEMKOCTh MIOCKOTO
AOKYMEHT NOANUCAH

KOHERY e H8I1 nognucblo




[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locmenoBaTenbHOE COETMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATopa.

JIBr>KEeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsiKEHHBIX MJIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOIIaaH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psiika KOHJIEHCATOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

OreHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHusi TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIe0BATEILHOM COSAMHEHUN KOHICHCATOPOB.

HccnenoBanue pa3psga KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuil mok.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U n D/1C é.

3akoHn Oma 1Jig yyacTka IeMu.

DNEKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
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MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTb, BbIAEIsEMas Ha
pe3UCTOpE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aKoH OMa Jj1s1 TOJTHOU
(3aMKHYTOM) sJeKTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpsOKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEK/Y MOTOCAMUA UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKmMuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HAMpPsDKEHUS JUISL  JIAMIIb
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctu DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Y MOTIOCAMUA UCTOYHHMKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
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[ToynpoBOTHUKH. CobOcTBeHHasT U IpUMecCHas  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

DNeKTpUYecKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuuneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra3opaspsaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO, CBETOUO I, TAIbBAHUKA, pAPUHUPOBAHUE MEJIU, BhITUIABKA
QIIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaoGmronenne amexTpoimsa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO HOHA.

WccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nyecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX  U3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NpPOBEpKa MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.
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TeopHs,, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JluneiHas QyHKIUS,
napaboia, runepoosna, ux rpaguku u cBoicTBa. TpUroHoMerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3us, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpemsl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAs Macca, MOJIyueHHEe HaHOMAaTepHUajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIBI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMK), UCTIOIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBHUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
[OJlyYEHHUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTpOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3aumopaelcTBE MNOCTOSHHBIX MArHUTOB M MPOBOJHHKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM HHAYKUMU. [IpuHmmMn cyneprno3uuuu
MAarHUWTHBIX NOJEN. JIMHUM MarHUTHOU MHAYKIIUU.

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

Cuna Amriepa, e€ HarpaBJI€eHUE U MOJYJIb.

T € U MOJyJb. JIBHKEHUE 3apsSKEHHON YaCTHULIbI

Q B oﬂé%?@ﬂﬁﬂ)m%%h nonte. Papora cunsl Jlopenna.

an POHHOW NOANMUNCHLID
AIl'HUTHOC I1 € B BCIIICCTBC. (DeppOMaFHeTI/IKI/I, napa- U JUAMAarH€TuKu.

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




TexHuueckue YCTpOfICTBa N TCXHOJOIHMYCCKHUC IIPOLCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOWMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nHUI MarHuTHOM MHYKIMH MOJIA JJITMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUS My4yKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeEKkTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW uWHAykiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH IOCTOSTHHOTO TOKAa.
SBnenue camonnaykiuu. I1C caMOUHIYKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckne yCTpPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HUHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIlUTa OT JICKTPU3AIMH TeJl MPU ABWKEHUH B MAarHUTHOM T10JIC
3eMJIu.

Hemoncmpauyuu.
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[IpaBuio Jlenna.

[TameHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue HIAYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN U3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KoJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepron ManbiXx CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTHU TIeprojia MajlbIX KojeOaHui rpy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeOaHuii 1 3aBUCUMOCTH Teproaa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne koyie0aHUM Tpy3a Ha MACCUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX TPpy3a Ha MPY>KUHE.
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W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHUS TENa B X0/I€ KOJIeOaHH Ha yIpyroM MmoABECeE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllIKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KynbeTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, TEHEPATOP MEPEMEHHOT'O TOKA, TMHUU AJIEKTpONEepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['erepaTop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

/

O

Pe30HAHC _TPH _ MOCTEIOBATYNHHOM COENMHEHHH PE3UCTOpa, KATYIIKHU
OOKYMEHT I'IOﬂPIVICAH A A p P yut
VAT BB ridHIAEBIS TOP2-

CepTnoukat 0E42607F‘I?éggggg%gEngng%E&%H ACHCTBIA TpaHC(i)OpMaTopa.

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




Mopens TMHUYM IEKTpoNepeIayn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yuenune tpanchopmaropa.

HccnenoBanre MEpeMEHHOTO TOKAa 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOAOJIbHbIE BOJIHBL. [lepuosn, CKOpOCTh pacrpOCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)XEHHWE, IMpeJoMJIEHUE, HMHTepdepeHuus U
nupakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTanys BEKTOPOB B 3JIEKTPOMATHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeJIEBUACHUA. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpauuu.

OO0pa3zoBaHue U pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccenmenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, IPEIIOMIICHHUE,
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W3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusme. [ucnepcust cera. CloxHBIM cocTaB O€Ioro cCBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye JuH3bl. ToHkas TuH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOU
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xoa ny4da, MPOLICANIETO JWH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckorr ocu. IlocTpoeHne wu300paKeHU TOYKHM M OTpe3Ka MpsSMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTs. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmuss cBera. KorepeHTHblE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YclIoBUE€ HaOIIOIECHUS
IVIABHBIX ~MAaKCMMyMOB IIpM  NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpPOCBETICHUE
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HccnenoBanue npeioMIIeHUs CBETA.

HaOnroienre noJiIHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 TOJISIPU3aIIN CBETA.

N3yueHnne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTephepeHIINY JIa3ePHOTO U3IIYYCHUS HA JIBYX IIEISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOJA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHra.
VYcnoue mnpuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTHMUECKHE IMPOIECCH: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpAaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. 'nnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotordpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t poTodaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosmHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JnuHa BosHb 1e bpoins u
pasMepbl 00JacTH JIOKaJIM3alUuu JBWXKYyIeWcs dacTtulbl. KopmoycKymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHuyeckue YCTpONUCTBA M TEXHOJOTHYECKHE MPOLECChl: CIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYMPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOoeHUs atoMma. IlnaHerapHas Mojenb aToma
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Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0pOia.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopaa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaOmronenue muHe4aToro crekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOTO BOAOPOAA U M3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Albda-pacnaa. DNEKTPOHHBIA M TO3WTPOHHBIN OeTa-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PagnoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOIIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nmydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sigpe. SAnepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsIEeMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtobl perucTpaiuy U UCCIEIOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TriiooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CraHgaptHo Mojenu. TéMHass marepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nyueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

/

I/ICCHeﬁ[_?BaHI/IeI;)&,HHO&KTI/IBHO}O (I)OHa C UCIIOJIb30BAHUCM JO3HUMCTpPA.
YMEHT NOANVICAH
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOE M MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUH. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoiHLA U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTUH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama ['amaktuka. I[lonoxenune n nBuwkenue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYeHHUE.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIs1 OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CEBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Pu3n4ecKuil MPAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PHU3NYECKUX BEITHYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAaHUM  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,

/
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O0o01eHre U cucTeMaTu3alus COAepKaHUs pa3fesioB Kypca «MexaHuKay,
«MonekymspHas GU3MKa 1 TEPMOJAUHAMUKAY», « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTENIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETOBEKa, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW W IMPOTHOCTHYECKOW  (QyHKIUI
busnyeckoit Teopuu, poisib GU3NUIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (pusmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJIEP/KATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMU MAaTEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAay4YHbId (DAKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpHI M MX NPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYrOJIbHHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHbIC
JIBW)KCHUST B JKUBOW MPHUPOAE, OKOJOTMUYECKHE PHUCKA MPH IPOU3BOJCTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yIBTPa3ByKOBasl JHArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAIUINYECKAs: CTPYKTypa TBEPBIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTANTMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJIEKH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJBUTraTENb SKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHIAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepeaad, 3JEKTPOABUraTeb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,

/
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aHTCHHA TCJ’IC%OH CBY-nieus, \yHBTpaBBYKOBaH JHUAarHOCTUKa B TEXHHUKE,
JOKYMEHT OANMUCAH

IPREKRBEHER A ﬁngWHOKOHH 15 OIITHKA, COJIHCYHAasA 6aTape;1, CIIYTHUKOBBIC
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLECCE Peaau3alii OCHOBHBIX HAlpaBJICHUH
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(hHOPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UITUU 00YHAIOMIErocs Kak akTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

e [IPUHATHUC TpPAAUIUOHHBIX O6H_[€‘I€J'IOBC‘-ICCKI/IX IF'YMaHUCTUYCCKUX U
ACMOKPATHYCCKUX HCHHOCTefI;

e TOTOBHOCTH BECTH COBMECTHYIO JCSTEIILHOCTh B MHTEPECaX IPakIaHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3ally;

e YMEHHE B3aMMOJCHCTBOBATH C  COLMAIBHBIMA  HWHCTUTYTAaMH B
COOTBETCTBHUHM C UX (PYHKLIHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMAaHWTApHOM U BOJOHTEPCKOM AEATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
[MaTPUOTU3MA,;

e IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, TOCTHXEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHUKE.
JTYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

o C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OTHUCCKOI'O IIOBCACHU I,

e CIIOCOOHOCTB OIICHNBATHb CUTyallUKO U IIPUHUMATH OCO3HAHHBIC PCIICHUS,
OPUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHBLIC HOPMbI M HCHHOCTHU, B TOM
YHUCJIC B ACATCIIBHOCTHU y‘léHOFO;

B IIOCTPOEHUE YCTOWYMBOIO OyayIIEero.

3 CAORAKHKD N@® B OOk Fh H A

3NEKTPOHHOWM NOANUCHLID
e DHOCTCTHUUYCC € OTHOIIICHHUC K MI/Ipy, BKJIFOYasa BCTGTI/IKy Haquoro

Cepruukar 0E42607F1FEC%%%%@OEE@WEHGFO busudecKoit HayKe.
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TPYAOBOI0o BOCIIMTAHUA:

e MHTEpEC K pa3nyHbIM cepaM MpoPecCUOHANBHON EATEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YyMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOp Oynymieit mpodeccuu M peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC
IUIaHbL;

e TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHHUIO U caMO00pa30BaHUIO B 00J1aCTH
(GU3HKYN Ha TIPOTSKCHUH BCEH KU3HHU.
IKOJOTHYECKOT0 BOCTIMTAHUS:

e Cc(HOpPMHUPOBAHHOCTH IKOJOTMYECKOM KYJIBTYPbI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa dKOJOTHUECKUX TPOoOIeM;

e IUIAHUPOBAHUE W OCYIIECTBJICHUE ICHCTBUM B OKPYXKAIOIICH CpEle Ha
OCHOBE 3HAaHUA LEJICH YCTOMYUBOIO PA3BUTHS YEJIOBEUECTBA;

¢ pPACHIMPCHUC OIIbITa ACATCIBLHOCTH AKOJIOTUYECKOM HaIIPpaBJICHHOCTH Ha
OCHOBEC MMCIOIITUXCA 3HAHMU 110 (1)I/ISI/IKG.
HEHHOCTU HAYYHOI'O MO3HAHUA:

e C(pOPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

e OCO3HaHUE LEHHOCTHM HAyYHOM JEATEIbHOCTH, 'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3MKU OCYUIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbI€e HeiiCTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

e CaMOCTOSITEIbHO (OpPMyIHpPOBaTH H  aAKTyaJIH3UpPOBATh MPOOIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

e ONpPENECIITh LEIN JEATEIILHOCTH, 3aJaBaTh IMAapamMeTpbl U KPUTECPHUH HX
JIOCTHKEHUS;

e BBISBJLITh 3aKOHOMEPHOCTH UM MNPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

e pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOIITIXCS
MaTepUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

¢ BHOCUTb KOPPCKTHBbBI B JACATCIbHOCTbL, OHLCHUBATL COOTBCTCTBUC

/
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PE3YJILTATOB LIEJIAM, OLICHMBATL PUCKHU MOCIEICTBUM NEATEIBHOCTH;
OOKYMEHT NOANMUCAH
SNERTPEINREAHEEAELI0Y  BBIIQIHATE  pabOTy B YCIOBUSAX —PEANBbHOIO,
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e pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

e BJIAJCTDb HaquOﬁ TGpMHHOJ’IOFI’ICﬁ, KIIIOYCBBIMHU ITOHATHAMHU U MCTOAaMU

bu3nYecKoil HayKH;

e BJIAJCTDH HaBBIKaMH y‘IG6HO-I/ICCJI€,Z[OBaTGHLCKOﬁ 151 HpoeKTHOfI

ACATCIBHOCTH B obOnactn (1)I/IBI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTEIO

K

CaMOCTOATCIIBHOMY IMOHUCKY MCTOAOB PpPCIICHUA 3adad CI)I/ISI/I‘-IGCKOFO

COACPIKAHU:A, IPUMCHCHUIO PA3JIMIHBIX MCTOJ0B ITO3HAHUI,

e BJIAJICTh BHUJAMHU JECATEIBHOCTH II0 IOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEPHPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ NPHU CO3/JaHHUU Y4E€OHBIX MPOEKTOB B 00JIacTU

busuKy;

e BbBIABLITH IPUYHUMHHO-CICACTBCHHBIC CBA3HM M AKTYAJIU3HUPOBATH 3a/1a4y,

BBIABUI'aTb  T'HIIOTC3Y ee peuicHusd, HaXOOUTb ApPrymMCHTbI  AJIA

JIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU

pEIICHHS;

e JAHAJIM3UPOBATL IIOJIYUCHHBIC B XOAC PCIICHUSA 3adadrd peE3yJIbTaThl,
KPUTUYCCKHU OLICHUBATHh UX JOCTOBCPHOCTL, IPOTHO3UPOBATH U3MCHCHHNC B

HOBBIX YCJIOBHUAX,

e CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJauyd B OOpa30BaTEIbHOM

NEeSATEILHOCTH, B TOM YHCIIC TIPH U3yYeHUH (PU3UKH;

e J1aBaTh OLICHKY HOBBIM CUTYaI[UsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

e YMEThb I[IEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTHUYECKYIO 001acTh

KU3HCACATCIIBHOCTH,

e yYMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

e BbLIJIBUI'aTb HOBLIC UJICH, IIPCAJIAaraTb OPUIriHAJIILHBIC ITOAXOAbI N PCIICHH,

e CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.
Pabora ¢ unpopmaunmeii:

e BJAJCTh HaBbIKAMU MOITYUYEHUSI HHPOPMALIMK (PU3NYECKOTO COAEPIKAHUS U3
HMCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHaJln3, CHCTEMAaTU3allMI0 M UHTEPIpEeTalri0 MHPOPMAIUU Pa3IHMUHBIX

BUJIOB U (DOPM IIpe/ICTaBICHHUS;

e OLIGHUBATH JOCTOBEPHOCTH MH(OPMALIUH;

/
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HCIIOJB30BaATh CpCACTBA ‘\I/IH(i)OpMaHI/IOHHBIX N KOMMYHHKAIIMOHHBIX

'D‘O Ky’fé%‘ﬁ-{)m‘%ﬁm C% pPEIICHU N KOTHHUTHUBHBbIX, KOMMYHHKAaTUBHBIX
3NEKTPOHHOM NOANUCHIO
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OpPraHM3alMOHHBIX 3aJay [ CcoONoeHueM TpeOOBaHUII SPrOHOMHUKH,




TEXHUKU O€30MaCHOCTH, THTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4YeHWs WHGOpPMAlMU M IIeJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAIBHYIO (POPMY TPEICTABICHUS U BU3YyaIH3AIIH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBISTh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YpPOUHOU
NESTEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalliii ©W CMATYaTh
KOH(JIUKTHI;

pa3BépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIB30BAHUCM
SA3BIKOBBIX CPCICTB,

MIOHMMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUIYaTbHOM
paboTHI;

BI)I6I/IpaTI> TCMATHUKY U MCTOJAbI COBMCCTHBIX ,Z[GI\/'ICTBPIIZ C y‘{éTOM O6HII/IX
HHTCPCCOB U BO3MO>KHOCTEH KaXXJ0Io 4JICHA KOJIJICKTHBA,

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOODAUHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTABJIATH ILJIAH
NEUCTBUMN, pacIpeieIATh POJIM C yYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXKIOr0 y4acTHHUKA KOMaH/bl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiiaraTb HOBBIC IIPOCKTBI, OLCHHMBATH HJACU C TIIO3WLIMKM HOBH3HBLI,
OPUIHMHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATh IMO3UTHUBHOC CTPATCTHYCCKOC IIOBCACHHUEC B PA3JIMYHBIX
CUTyalusix, IIPOABIIITL TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IO3HABATEIBHYIO JESTEIIbHOCTh B 00J1aCTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a]a4, IUIaH BBINOJIHEHUS MPAKTUUYECKOH paboThl ¢ YYETOM UMEIOUIUXCSA
DPECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHHIH;

/
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OOK YIS THQIIHE AP BbIM CHT})ﬂHHHM;

SNEKTPOURHEAASIEEI] ueGHord mpenmera Ha ocHOBe MHUHBIX MpeaMOUTEHMi;
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JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaThH €ro, OpaThb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULUUA B 00JIaCTH
(U3MKK, TTOCTOSIHHO TIOBBIIATH CBOM OOpa30BAaTENbHBIA U KYJIBTYpPHBIH
YPOBEHBb.

CaMOKOHTpOJII), AMOIMOHAJILHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJILTATOB LICIIAM;

BJIaJICTh HaBBIKAMHM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIHLTATOB U
OCHOBAHUII;

UCITIOJIB30BATh MPUEMBI PEPIIEKCUU JIJIs1 OUEHKH CUTYalluH, BBIOOpA BEPHOTO
pelieHus;

YMETh OLCHHUBATH PUCKHM M CBOCBPCMCHHO IIPUHHUMATL PCHICHUA I10 HX
CHMKCHHIO,

IIPUHAMAaTh MOTHBBI W aApryMEHTBl JPYTHX IpPU AHAIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

IIPUHUMATDb 0665{, ITIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

IIPUHAMAaTh MOTHBBI W ApryMEHTBI JPYTHX IPU AHAIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYIHX HA OIIMOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIIICHCTBYETCS OMOITMOHAJIbHBIN WHTEJICKT, TIPEAMOJIar AFO I
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE
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HYMOITMOHAJILHOE COCTOSTHUE, BUICTh HAIMPABJICHUS PA3BUTHS COOCTBEHHOM
HYMOIMOHANIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCThH aqanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM U TPOSBISATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

v —BHYTPCHHCI MOTHBatTT, BKIIIOYAIOIIEH CTPEMIICHHE K TOCTHXEHHIO LIEJIN

ODOKYMEKTdXGA DN CAti3M, HHUIIPATUBHOCTh, YMEHUE JIEMCTBOBATh, UCXOAA U3

ANEKTRQIAQ DARIGR et
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OMIIATHH, BKJIIOLIaIOHICﬁ CIIOCOOHOCTH  ITOHUMATh OMOIINOHAJIBHOC
COCTOAHHC OPYIruX, Y4UYUTHBIBATL Cro IIpyU OCYHICCTBICHUU O6HI€HI/ISI,
CITOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTH  BBICTPanMBaTh
OTHOIIEHUSI C JAPYTHUMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoHity oOyuenusi B 10 knacce npeqMeTHbIC pE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMaIbHOM W OITUYECKOW cdepax AesITeIbHOCTU
4eJI0BeKa, POJib U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOH KapTHHE MUDPA,
3HAUYEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHON H
MPOTHOCTUYECKON  (QyHKIMNA  (PUBMYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (PU3UYECKON TEOPHUH B
dbopMHUpOBaHUY MTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHHUMOCTH MOJIECH (GU3MIECKUX TEIT U IPOIECCOB
(s1BIEHMIT): MHEpIMATbHAS CUCTeMa OTCu€Ta, abCONIOTHO TBEPAOE TEIo,
MaTepHuaibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE TaJICHHE,
abCoJIIOTHO yrIipyrasi jaedopmaius, aOCOJIOTHO YNPYyroe U abCOIIOTHO
HEYNpPyroe CTOJKHOBEHHS, MOJACIHW Ta3a, KUIAKOCTH W TBEPAOTO
(KpUCTAITHYECKOTO) TeJa, WeaIbHBINA Ta3, TOYSUHBIN 3apsij, OJTHOPOTHOE
AIIEKTPUYECKOE TOJIE;

paznuyaTth yclIOBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH MEXAHHUYECKHE TIPOIECChl MU  SBJICHUSA,
WCIIOJIB3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMysbl KHHEMATUKH PaBHOYCKOPEHHOTO
IBIDKCHUS, TpeoOpazoBanus [amuies Uit CKOPOCTH M TEpeMelIeHHs,
3akOoHbl HploOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHbI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOU
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SHCPITW, CB335 Pa0OTHl THJIBI C M3MCHEHHUEM MEXaHHYECKOW SHEPIHH,

BIOAMABAbBecs  TBEpIOro Tema), OpM 3TOM  HCIIOJIB30BaTh
NCbIO

TEMATUYCCKOE BHIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS TPUMEHUMOCTH
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3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMIIYJbCa M MEXAHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIC MPOIECCHl U SIBJICHUS, UCIIONb3YS
ocHOBHble moJoxkeHuss MKT u 3akoHBI MOJIEKYJISIpHON (HU3UKH U
TEPMOJUHAMUKNA (CBA3b JAaBJEHUA HJEAJTBLHOIO Ta3a CcoO CpeaHew
KMHETUYECKOW SHEpPruer TEIJIOBOTO IBWKEHHUS M KOHLEHTpALHUEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ M €ro TEeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—KnaneiipoHa, mEpBbIii 3aKOH TEPMOAVHAMHUKH, 3aKOH
COXPAaHEHUsl PHEPTrUM B TEIUIOBBIX MIpOIEccax), MPU ATOM HCIOJIb30BaTh
MaTE€MaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
JIEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3UIHNHA AIEKTPUIECKUX
NIOJIEW, MPU ATOM YKa3bIBas YCJIOBHMS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPaKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa i ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHua,
npaBuia Kupxroda, 3akonsl @apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl W SIBJICHUS, UCMOJb3Yysl BEIUUYUHBI:
IEpEMEIIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbI, IABJICHUE, IOTCHIIAAIbHAS SHEPT U1, KWHETUYECKasI SHEPT U,
MEXaHU4YeCKas PHEPTUsl, padoTa CUJIbI, ICHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
CWJIAa TSDKECTH, CHUJIa YOPYrOCTH, CHUJIAa TPEHHUS, MOIIHOCTb, JHEPTrHUs
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOit
nedopmary Npy>KUHBI, KOJTMYECTBO TEIUIOTHI, a0COJIIOTHAST TeMIIepaTypa
Tena, paboTa B TEPMOJIMHAMHKE, BHYTPCHHSISI DHEPTUs HJICATHLHOTO
OJIHOATOMHOTI'0 Ta3a, paboTa HeaIbHOTO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEMIOBOIO JIBUTAaTENs; JICKTPUUECKOE TOJIE,
HAIPSIKEHHOCTD AJIEKTPUUECKOTO MOJIsA, HANIPSIKEHHOCTH MOJISI TOUYEUHOTO
3apsa WK 3apsHKEHHOIO IIapa B BaKyyMe U B JUDJIEKTPUKE, ITOTEHLIMAT
AJIEKTPOCTATAYECKOTO II0JIsI, Pa3HOCTh IMOTEHLUMAIOB, 3JIEKTPOIABUKYILASL
CWJIa, CWJIAa TOKA, HaNPsKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
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THTOCRKOTO nun,u,cnuaLUpa‘ COIIPOTHUBIICHUC ydacTKa e C

OOKYIMEGHE MEHAMMGAMEIM 1 TapaJuIesIbHBIM COSAUHEHUEM PE3UCTOPOB, SHEPIrus

ANEKTPOHBION HOAME B konngncaTopa;
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OOBSICHATh  OCOOGHHOCTH  TPOTEKaHWs  (UINYECKUX  SBIICHUM:
MEXaHWYECKOe JBW)KCHHE, TEIJIOBOE [IBIDKEHHUE YaCTHI[ BEIICCTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHHE, muddy3us, ucrnapeHue,
KHUTICHUE ¥ KOHCHCAITUs, TUTABJICHUE M KPUCTAJUIA3AITUS, HAITPABICHHOCTD
TEIJIOTePEadr, ICKTPHU3AIUS TeJI, SKBUMIOTECHIIMATLHOCTh TTOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHHKA,

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIPYTOM C UCIIOJIB30BAHUEM IIPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
(¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUW, JiellaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEIOBAHNS;

IPOBOJHUTL KOCBCHHBLIC HW3MCPCHUS (I)I/I3I/I‘I€CKI/IX BCIIMYMH, IIpU 3TOM
BI)I6I/IpaTI> ONTHUMAaIbHBIN MCTOA HM3MCPCHHUA, OLICHUBATDH a0COJIFOTHBIC U
OTHOCHUTCIIBHBIC ITIOI'PCITHOCTH IIPAMBIX 1 KOCBCHHBIX HSMCPGHHﬁ;

MIPOBOJAUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUTIOTE3HI;

coOJIr01aTh MpaBuiia 0€30MacHOr0 TPY/1a MPU IPOBEICHUU UCCIIEI0BAHUI B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpPaKTUKymMa M y4eOHO-
UCCIIEIOBATENbCKOM M IMPOEKTHOM JIeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

peliaTth pacyETHBIE 3aJadyd C SBHO 3aJJAHHOW W HESBHO 3aJaHHOM
(bu3MYecKo MOJENbI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayud,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThl PU3UUECKUX
TEOpPUN NPU UCHOJB30BAHUU MATEMATUYECKHX METOJIOB pElICHUs 3ajady,
MPOBOAUTH PacUEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pEe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pe3yJIbTATOB;

pemath KadeCTBEHHBIC 3a7aud, TpeOyrolue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenaoB Kypca PU3MKHU, a TaK)Ke MHTErpalluy 3HaHUN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI0 LMKJA: BBICTPAUBATH JIOTMYECKYIO
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3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

LEMNOYKY PACCYKICHHN C oy\opoﬁ HA U3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU




e UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

e IIPUBOJUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOILECCOB OKPYKAIOIIETO MHpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAIM3UPOBATH W OIEHUBATH MOCIIEICTBUS OBITOBOW M MPOU3BOACTBEHHOM
NEATETLHOCTH YEeJOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3UITNHI YKOJIOTHUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHaIbHOM
MIPUPOJIOTIOJIBL30BAHNN, @ TAKXKE PA3yMHOM MCIIOJIb30BAHUU JOCTHKEHUMN
HAYKd M TEXHOJOTHM JUIl JAJIBHEWIIETO Ppa3BUTUSA YEIOBEYECKOTO
00IIIEeCTBA;

e TPUMEHSTH pa3IUYHbIE CIIOCOOBI PabOThl ¢ MH(pOpMaLUEH (PUINYECKOTO
COIECPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, TEepepadOTKU M MpPEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIIPETAIINH
uH(OpMaIMHU, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBaTh  MOJNIy9aeMyl0  WH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIIUU;

e TPOSIBIATH OpraHU3alOHHBIE 17} NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENILHOTO MTPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
MPOEKTHBIX ¥ YUEOHO-HUCCIEA0BATEIbCKUX PadoT;

e paboTaTh B TpyMNe C HUCIOJIHCHHEM pPAa3JIHYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy IPYIIbI, PAlMOHATIBLHO PACIPEACIISITh ACATEILHOCTD
B HECTAHJAPTHBIX CUTyalMSX, aJ€KBATHO OIIEHHUBATh BKJaJ KAXJOr0 U3
YYaCTHUKOB TPYIIIBI B PEIIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

e TIPOSIBIISITH MOTHBAIIUIO K Oyaymieil mpodeccnoHaNbHOU ACATEIBHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODUIISL.

K xoHity oOyuenus B 11 knacce npeIMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e TIOHUMATh POJIb (PU3UKHU B IKOHOMUYECKOM, TEXHOJOTHUYECKOH, COIMATbHON
U_ATUYECKON cdepax Heﬂ”lngILHOCTI/I YeJIOBeKa, POJib M MECTO (PU3MUKHU B
[OKYRERPYHIHIPHCIAGY YHOH KapTHHE MUPA, POJIb ACTPOHOMHUHM B IIPAKTUYECKOU
SNEKTPQ4ROMAOEMMNGEIOBEKA 1 JIANIBHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,

CepTuoukaT 0E42607FIFECIBSIIEHUSF FEOUHEAFEILHON, | CUCTEMATU3UPYIOIIEH, OOBACHUTENLHOW U
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MPOTHOCTUYECKON (YHKIUNA (PU3HUECKON TEOPUU — DJIICKTPOJIMHAMUKH,
CHEIMATbHOM TEOpUHM OTHOCUTENIbHOCTH, KBAHTOBON (U3HKH, pPOIb
¢usnyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (U3HUECKOMN
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTHHBI MHpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABICHUN O IPUPO/IE;

pa3IMyaTh yCIOBHS MPUMEHUMOCTH MOJIeeH (PU3NUEeCKUX TeJl U MPOIeCCOB
(sBJIEHUI): OJTHOPOJHOE AJIEKTPUUYECKOE M OJHOPOAHOEC MarHUTHOE IOJIs,
rapMOHUYECKHE KoJIeOaHMs, MaTEeMaTUYECKUN MAasSTHHUK, WICATbHBIN
MPY>KUHHBIN MasITHHUK, FapMOHHUYECKHE BOJIHEI, HiCaJIbHbIMN
KoJie0aTeabHbI KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa 1
KBaHTOBOM MOJICJIN CBETA;

paznuyarth yclIOBUSA (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMM XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SIBIICHMUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsnaa, cwia Awmmnepa, cuia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE »JJIIEKTPUYECKOM I€MU CO CKOPOCTHIO
W3MEHEHHUS CUJTbI TOKA, OCTYJIAThI CIIEIUATIbHON TEOPUH OTHOCUTEILHOCTH
OUHIITEHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, HCIIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTordekra, mepBuIit 1 BTOpOH MocTynaThl bopa, MpuHIKIT COOTHOIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSA0BOTO H
MacCOBOT'0 YHCEN M SHEPTUH B SIACPHBIX PEAKLMAX, 3aKOH PAIUOAKTUBHOIO
pacnazga);

ONMKCHIBATh (PU3MYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIpsKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh MOTEHUUAJIOB, DJICKTPOJBIXKYILAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIS
MIPOBOJAHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHAS] SHEPTUS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
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Ceprubuar 0E42607F1FECIISATRENHEHERHBAMHIYKIUTA, CAMOMHIYKIIUA, PE3OHAHC, HHTEpepenus
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BOJIH, Judpakmms, JUCIIEPCHS, TIOJHOE BHYTPEHHEE OTpaKCHHE,
doTornextpudeckuii 3pdekt (bhotodrddexr), annda- u 6eTa-pacmansl saep,
ramMma-H3JIydeHue syiep, Gu3ndecKre MPUHITUITHI CIIEKTPATBHOTO aHATN3a |
paloThI J1a3epa;

e OIPCACIIATL HAIIPABJICHHUC HWHAYKIWKW MArHUTHOT'O IIOJISI IIPOBOJHHUKA C
TOKOM, CHJIBI AMHGpa " CHUJIbL HopeHua;

e CTPOUTH M300paXKeHUE, CO3/[TaBaeMOE IIOCKUM 3€pPKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

e IIPUMEHATH OCHOBOIIOJAralolie ACTPOHOMUYECKUE TOHSTHS, TEOPUU U
3aKOHBI JUIS aHaiu3a MW OOBACHEHUS (DU3WYECKUX IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOIIOLUHM 3BE3/] U BCelleHHOI;

e TIPOBOJUTH HCCIEIOBAHWE 3aBUCUMOCTEH (PU3MUECKHX BEIMYUH C
WCMOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUN, NOpPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM abOCOIIOTHBIX
IIOrPEIIHOCTE  M3MEPEHMM, JenaTh  BBIBOJABI [0  pe3ysbTaram
WCCIIEIOBAHUS;

e TIPOBOJUTH KOCBEHHBbIE H3MEpEHUs (UINYECKUX BEJIWYUH, MPU 3TOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENIBHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHOW TUIOTE3BI: MIJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PEe3yJbTaTbl U J€JIaThb BBIBOJ O CTaTyce IPEIJIOKEHHOU
TUIIOTE3B;

e OIIMCBhIBATb MCTO/IbI TOJYYCHUA HAYUYHBIX ACTPOHOMHUYCCKUX 3HaHHﬁ;

e COOJIO/IATh TIPaBUIIa OE30IIACHOTO TPY/Ia IPH MTPOBEICHUH UCCIICT0BAHUH B
pamMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa ©W  y4eOHO-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEpPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

e pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢bu3nueckoil MOJEbI0: HAa OCHOBAaHMM aHalM3a YCJOBUSL BbIOMPATH
¢usznyeckue MOJeNd, OTBEYAroIIhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi

e P UCIOJIE30BAHNN  MaTeMAaTHYECKUX METOJOB pelmIeHHusd 3ajad,
ﬂOKVMﬁﬂ;BWTH Ha OCHPBAHHMM MMCIOIIMXCS JTAHHBIX, aHAJM3UPOBATH
SJ'IEKTPOHHOVI noarnncbro "
PE3YJIbTAThI' U KOppCKTHpOBIaTB MCTOAbI PCHICHHA C YYCTOM IIOJTYUCHHBIX
CepTtudukat OE42607F1FE 66%%%%{ % C‘IBEOFZ
Hencteutenex ¢ 05.02.2026 no 027 °
Bnageney KyHu Mana KOpbeBHa
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pemaTh KayeCTBEHHbIE 3a7laud, TpeOyrolue MPUMEHEHUs 3HaHUU U3
pa3HBIX pa3/enoB Kypca GU3MKHU, a TAK)KE WHTETPalliy 3HAHUN U3 APYTUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO
HENOYKY pacCyKJIEHUI C OMOPOi Ha N3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHON
JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIINHI HKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O paliOHaIbHOM
MIPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKH M TEXHOJIOTMH JUIsi JalbHEHIIEro pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IuyHble CrocoObl paboThl ¢ MHbOpMaIel (hU3NIecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHA, TIPU ATOM HCIOJIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTHH JJi TIOWCKA, TepepabOTKU U TPEAbsIBICHUA Y4eOHOU u
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIIPETAIIIN
uHdopMaIKU, TOJMYYECHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UpOBaTh  TMOJy4daeMmMylro  HMH(pOpMamMi W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUU;

TIPOSIBIISITh OpraHU3aIMOHHBIC u [MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEIILHOT'O IPHOOPETEHHUS HOBBIX 3HAHUU B IIPOIIECCE BHITIOJTHCHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

e paboTaTh B TPYIIIE C HCIOJHEHUEM pPa3JIMYHBIX COIMAJIBHBIX POJICH,

IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHAAPTHBIX CHUTYyalHsX, aJI€KBATHO OLIEHWBATH BKJIAJ KAXKIOrO W3
YYaCTHUKOB TPYMIIbI B pEIIEHUE paCCMATPUBAEMON MTPOOIIEMBI;

e TPOSBIATH MOTHBAIHMIO K Oyaymiel mpopecCHOHaNbHON IEATEIbHOCTH T10

/—GH%H-!%HGGT—)}M—@%HGG—"EQXHH‘{CCKOFO HpO(bI/IJ'I}I.
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TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KosaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoJibHBbI
n/n NMPOrpamMMbI Bceero
e padoThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Wroro no pazneny 35
Pasznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1
3.2 Tepmoannamuka. TeroBbie MalIMHbI 20 1
13 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1
' HEPEXOIbI
Wtoro no paszneny 49
4 )
0 PanmayM BVEERG ROVGHEA MUK A
4ANEKTPORREH LRG0 24 1
CepTngpukat 0E42007F1FECERSORBRAHIFEIFREPATeckmil TOk 24 1
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IIpakTHyeckn
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(undposbie)
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4.3 Toxku B pa3nuyHbIX cpenax
Uroro no pazgeny

Paznea 5. PU3HUYECKHAN MPAKTUKYM

5.1 Ou3nYeCKUil MPaKTUKYM
Hroro no pazgeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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54

16
16
10

170

16

16
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJIMHAMUKA
1.1 MaruurtHoe noJe

1.2 DNIeKTpOMarHuTHask UHIYKIUS
Uroro no pazgeny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 Mexannueckue KoyiedaHus

22 DJeKTpOMarHUTHbIE KOJIeOaHUs

)3 MexaHnyeckue 1 3JeKTpOMarHuTHbIE
’ BOJIHBI

2.4 Orntuka

Hroro no paszneny

KoanyecTBo 4acoB

Bcero

21
17

38

18
19

11

28
76

KonTpoabHbl
e padoThI

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO
Uroro no pazgeny

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.2 nOKYMEMNDBMEATMARAH

4%” EKTPORBQAL QEIMERIQrpa 1 snetientapusix

CepTugukar 0E42607F1FEC393R@EBTIOFFB7C1BEOF2
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Wroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 16
Utoro no pazgeny 16

Paznea 6. PU3HNUYECKHAN MPAKTUKYM

6.1 ®u3nuecKuil TPaKTUKYM 16
Wroro no pazneny 16

Paznea 7. OBOBIIAIOHIEE ITOBTOPEHHUE

Cucremarusanus U 00001eHue
71 IPEMETHOTO COJICPYKAHMSI U OITbITa 5
’ NESITeTBHOCTH, TPUOOPETEHHOTO TIPU

u3yyeHnu kypca gusuku 10 — 11 kmaccon

Wroro no pazneny 15
PesepBHOE BpeMms 10
OBILEE KOJIMYECTBO YACOB I10 504
[TPOT'PAMME
4 )
OOKYMEHT NoanmucAH
3NEKTPOHHOM NOAMUCHIO
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 11 kimace/ I'paués A.B., IToroxes B.A., Caneuxuii A.M., bokos I1.1O.,
OO0111€CTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO M31aTENbCKUIA LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienne»
» ®uzuka, 11 knacce/ Kabapaun O.®D., ['nazynos A.T., Opio B.A. u apyrue; noja
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEPHOE 0OIIIECTBO
«M3parenbctBo «IIpocBenienner

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.41., Cuasikos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY»; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiiennes

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®uzuka. 11 knace. [unaktuueckue marepuansl - Mapon A.E., Mapon E.A.
JILA . Kupuk. ®usuka 11. CamocTosTeNnbHbBIC H KOHTPOJIbHBIE paOOTHL. M.:
Nnekca. 2012 r.

Kabapaun O.®., Opnos B.A. , Kabapauna C.H. Tectsl no pusnke s KJ1accoB
¢dbuszuko-mMaremaTuueckoro npoduis. M.: Bepoywm -M, 2007

«/leMOHCTpaIIMOHHBIN SKCTIEPUMEHT 10 (PU3UKE B CPeIHEN MIKOJIE 1.2, TI/pe/.
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HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://ege.sdamgia.ru/

https://fipi.ru/ege/
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