MUHHUCTEPCTBO HAYKHU U BLICIIEI'O OGPA30OBAHUSI POCCUMCKOM ®EJEPAIIAUN
®denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE yUpEKICHNE
BBICIIIEr0 00Pa30BaHuUs
«BoOpoHEeXCKUM TOCYy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

YTBepxkIeHo
B cocraBe 06pa3oBaTeabHON IPOTrpaMMBbI

YuebOHo-MeToqnyeckuM cosetoM BI'TY
16.02.2023 r. mpotokoin Ne 4

PABOYAS ITPOT'PAMMA
yueOHOro npeamera

OVYIl.06 ®Pusuka

CrneunaapbHocTh: 23.02.04 TexHuueckas dKCIUIVATAMA IT0OIHEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH U 000DYI0BAHUSI
(1o oTpacisim)

KBasmmpukanus BbINYCKHUKA: TEXHUK
HopMmaTtuBHBbIii cpok o0yueHus: 3 r. 10 M.
dopma 00y4eHHsi: OUHAS

I'ox naygaia moaroroBku: 2023

[Tporpamma o6cyxieHa Ha 3aceiannn Metoandeckoro cosera CIIK «20» 04, .2023r. IIpoTokos
No 5,

/

[Ipencenarens metoauueckoro coera CIIK Cepreesa C.H. (2

(D.1.0., noonucs) A
[Tporpamma 0100peHa Ha 3aceaannu neaarorndeckoro copera CIIK «27» 01. 2023 r. [TpoTokos
Ne s,

[Ipencenarens neaarornueckoro cosera CIIK JIérres JILH. ////“ =

(D.H.0 mn)n(c_‘g;)

2023



[Tporpamma yueOHoro npeamera @usrka pa3paboTaHa Ha OCHOBE:

- penepaibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAapTa CPEAHETO 00IIEeTo
oOpa3oBaHus, YTBEPKIECHHOTO npruka3oM MunoopHayku Poccun ot 17.05.2012r. Ne 413;
-eaepanbHOr0 TroCyJapCTBEHHOTO O00pa30BATENbHOIO CTAaHAApTa MO CHEUUaIbHOCTH
cpeaHero npodeccuoHanbHOro o60pazoBanus 23.02.04 TexHuueckass SKCIUTyaTaIus
NOABEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, MOPOKHBIX MAaIMH U O00OpyAoBaHUsS (IO
OTpacisiM) , yTBEPKJACHHOTO npukazoM MunoopHayku Poccun ot 23.01.2018 r. Ne 45

Opranuzanus-pazpadoruux: BI'TY

Pa3zpaborunku:
MuxaitnoBa M.B., npenogaBarens 1 kareropuu
Pe3nuk H.H., npenogaBarens BeICIIEN KaTETOPUU



COAEPXAHUE

COIEPHKAHIE ..ottt s s 3

1 TIACITIOPT PABOYEM ITPOI'PAMMBI YUEBHOI'O ITPEJMETA ......c.ovveeeeeeeeeeeeeeeeeeen 4
OVIL060 DHBHKA........eoiiiiiiiiiiiiii ittt ettt et sae bt e s e b e e aa e sbe e e e e e e 4
1.1 OOGHaCTh MPUMEHEHHS TIPOTPAMMDBL. ... ..eeeeuereerurreenreeenseeessseeessseeessseeassseesssseessssesssssesssssesssseeessseesnnses 4
1.2 O6wmas xapakrepuctika yueoHoro npeamera OYIL.06 DUBMKA. .......ccceeeveriiriienieniinieienienieene 4
1.3 Henn uzydennst yueOHOTo mpeaMeTa OVIL.06 DUBUKA.........cccveieiiiieeiieeeiieeeiee et e e 6
1.4  Mecro yue6Horo npeamera OVYIL.06 ®@usuka B cTpykType HITICC3:....oooiiiiiiiiiieieeeeee e 6
2  TINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA OVYII.06 ®usuka..7
3  CTPYKTYPA U COAEPX)KAHUE YUEBHOI'O ITPEAMETA OU3HKA. ......cccereerieeierieniieeniieenne 16
3.1 OObem yuyeOHoro npeamera Ouznka U BUIBI YIEOHOU PAOOTBL.....ccveeruveeiieaiieeiieniieeniieeieeeniieeans 16
3.2  Temaruueckuii miaaH u cogepxanue yueoHoro npeamera OYIL.06 OuzuKa.........ccceveveeveveeenennne. 17
4  YCJIOBUA PEAJIM3ALMN YYEBHOTI'O ITIPEAMETA OVIL.06 ®U3HKA.........covvveieanieeaieannee. 36
4.1  TpebGoBaHUS K MATEPUATBHO-TEXHUUECKOMY OOCCTIEUCHHIO. .....c.veeureeureererrernrenieenteereesreensneenneees 36
4.2. IlepeueHb HOPMATUBHBIX NIPABOBBIX IOKYMEHTOB, OCHOBHOM U JOIMOJIHUTEIBHON yueOHOI

JAUTEPATyphl, HEOOX0IUMOM 1715 ocBoeHus yueOHoro npeamera OYIL.06 DusuKa.........ccceveveveeneneennnen. 36

4.3. [Tlepeuens nmporpaMMHOTO oOecTieueHus, MPOPECCHOHAIBHBIX 0a3 JaHHBIX, TH)OPMAITMOHHBIX
CIIPABOYHBIX CHCTEM PEeCypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT,

HE0O0X0UMbIX /17151 ocBoeHUs yueOHOTo npeameTa OVIL.06 DUBUKA......cc.covviriiiiniieiiiiccieenieeeeen 37
4.4. OcoGennoctu peanuzauuu yuyebnoro npeamera OYIL.06 ®dusuka i o0yyaromuxcs U3 4yucia
WHBAJIMJOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTIMHU 3JOPOBDBSL....cc.uvveeuiieenireeeniieeeniieeenireeenireesnineeeennnns 38
5  KOHTPOJIb U OLIEHKA JOCTWXEHU PE3YJIbTATOB OCBOEHUS YUEEHOI'O
[TPEJIMETA OVIL.00 DHBHKA. ....c..coteruirtiriieiieiieietenteetesteete et eitestestete st essesaesse st sbtessessessenseenbeenseenseesseens 39



1 IACHOPT PABOYEN NPOI'PAMMBI YYEBHOI'O IPEJIMETA
OVIIL.06 ®dusuka
1.1 OOJuacTh NpUMEHEHHUsI IPOrPaMMBbI

Peanuzanmst cpempnero o6Omero ooOpazoBanus B mpeaenax OIl CIIO mo mporpamme
MOJITOTOBKM CIICIIMATIMCTOB CpeaHero 3BeHa Mo creruanbHocTu 23.02.04 Texuuueckas
JKCIUTyaTalMsl  MOABbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIUH U
o0opynoBaHus (IO OTPACIISIM)

B coorBercTBUU ¢ PI'OC CIIO no cnennansHocTr 23.02.04 TexHuueckas dKCILTyaTalus
NOIBEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, TOPOXKHBIX MAaIIMH U 00OpyAoBaHUsS (IO
orpacisaM) , c ydetom TpeboBanuit @OI'OC cpegnero oOmero oOpa3oBaHus,
YTBEPKJIEHHOTO MpukazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 u denepanbHoit

o0pa3oBaTeIbHOM MPOrpaMMbl, YTBEPKIECHHON mNpukazoM MuHmnpocBemenus Poccun ot
23.11.2022r. Nel1014;

1.2 OOmas xapakrepuctuka yuyeoHoro npeamera OYIL.06 ®u3nka

®du3uka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNasi B KaueCTBE
y4eOHOTO MpeaMeTa, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY 3HAHHMU 00 OKpYKarolIieMm
mupe. Kypc ¢usuku — cuctemooOpasyronmili s €CTeCTBEHHO-HAyYHBIX YYEOHBIX
MPEIMETOB, MOCKOJbKY (PU3MYECKHUE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBICHHIA,
U3y4aeMbIX XMMHEH, Ouonorued, Qusmyeckoit reorpadueil U aCTPOHOMHUEH.
Hcrnonb3oBanue M aKTUBHOE MPUMEHEHHE (PU3UYECKUX 3HAHUN OMPENEIUIIO XapakTep U
OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHMH B cdepe 3HEPreTUKH, TPAHCIIOPTA,
OCBOEHUSI KOCMOCA, MOJYUYEHHsI HOBBIX MaTEpPUAJIOB C 3aJJaHHBIMU CBOMCTBamu. M3yuenue
(bU3UKN BHOCUT OCHOBHOU BKJa] B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOUW KAPTUHBI MHpa
oOyuaroiierocsi, B GOpMUPOBAHWE YMEHUU MPUMEHSITh HAyUYHbIA METOJ| MO3HAHUS MPHU
BBITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca pu3uku Uisl ypOBHSI CPEAHET0 O0IIEero 0Opa3oBaHUs MOJOKEH Psij
u7eil, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes wyenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuail M3 BceX pas3fesnoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW maTepual Kypca pusuku oObeAMHEH
BOKpYT ¢usznueckux Teopuil. Bemymmm B kypce siBisercs GOpMUPOBaHUE TIPEICTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEUIECTBE U MOJIE.

Hoesa  ecymanumapuzayuu. EE peanusauus NOpeaNoyiaraéT  MCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NUECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3HUKH C
pa3BuTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoes npuxnaomnoii nanpaenennocmu. Kypc (u3MKy npeanosiaraeT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPWIOKEHUN HW3YUYEHHBIX TEOPUU U
3aKOHOB.

Hoes sxonocuzayuu peanusyercsl MOCPEICTBOM BBEACHUS AJIEMEHTOB COJIEpP KaHMUS,
MOCBSIIIEHHBIX JKOJIOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C



pa3BUTHEM TEXHHUKHM M TEXHOJOTMH, a Takxke OOCYXJEeHHs NpoOJieM palroOHAIbHOTO
IIPUPOIONOIB30BAHUS U KOJIOTUYECKON OE30IIaCHOCTH.



CTep>KHEBBIMHM 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpPEAHEro OOLIero
oOpa3oBaHus SBISIOTCS (U3MYecKue Teopur ((POopMUpPOBAHUE TMPEACTABICHHUA O
CTPYKType MOCTpOeHUsI (PU3NUECKON TEOpUH, poiinu (GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIAIIOB B  COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TpPaHUIIAX
MPUMEHUMOCTH TCOpPUH, JJIS OIHUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUUA W
MIPOIIECCOB).

CucTeMHO-AeSITeNFHOCTHBIN TOAX0 B Kypce (PU3UKU pearn3yeTcs mpexie
BCETrO 3a CYET OpraHu3allid SKCIIEPUMEHTAIHLHON AESITETbHOCTH OOYYaroIMXCs.
s Ga3oBoro ypoBHS Kypca (U3HKM — 3TO HCIOJb30BAHHWE CHUCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX  SKCIEPUMEHTOB W JIA0OpaTOPHBIX padoT,
KOTOpbIE B MporpamMme 1o ¢usznke oO0beTUHEHBI B OOIIUH CIHCOK YUYEHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
MIPOBOJIUMBIX JIJIs1 KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMU
00pa30BaTEeIbHOTO IMpollecca HCXOAS U3 OCOOCHHOCTEH TIIaHUPOBAaHUS |
ocHamleHust kaOuHeta ¢usuku. Ilpm »sTomM oOecreunBaeTcs OBIAJCHHUE
OOy4arolUMHUCST YMEHHUSMU MPOBOAUTH KOCBEHHBIE W3MEPEHHS, HCCIEeIOBaHUS
3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHWE yIENseTcs PEIICHUI0 PAacu€THBIX M KauyeCTBEHHBIX
3agad. [lpu 3TOM 175 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesia Kypca, TaK U UHTErpUpysl 3HAHUS W3
pa3HbIX pa3niesioB. [ Ka4yeCcTBEHHBIX 3a/1ay MPUOPUTETOM SBIISFOTCS 3aJ]aHUs Ha
OOBSICHEHHE MPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HU, TpeOyronue BbhIOOpa (U3MYECKOW MOJIECNH IS CUTyallud MPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY 00€CIeueHnI0 y4eOHOro mpoiecca 6a30Bblil ypoBeHb Kypca (pU3uku
Ha YypOBHE CpEAHEro oOmIero oOpa3oBaHMs JOJKEH H3ydaThCsl B YCIOBUSAX
MpPEeAMETHOrO0 KaOWHeTa (PUM3MKM WA B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHHME [l BBIMIOJIHEHHUSI YKa3aHHBIX B
nporpaMme Mo (QU3MKe YYEHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
obopymoBaHHE.

JlemoHCTpaninoHHoe 000py/0BaHWE (POPMHUPYETCSI B COOTBETCTBUU C
MNPUHIIUTIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe 10 (U3HKE KIIYEBBIX JIEMOHCTpaIuil s
WCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUA ¥  MPOIECCOB, OMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHEHUH.

JlabopatopHoe 0O0Opy/IOBaHWE JII YYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMIUJIEKTOB M OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
71a00paTOpHOTO O00OPY/IOBAaHMS JIODKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
MCTIOJIh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHUH.
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1.3 Henau nzyvyenus yueonoro npeamera OYIL.06 ®usuka

OCHOBHBIMH 1IEISIMU M3ydeHUs (U3UKUA B 00IIeM 0Opa30BaHUM SIBIISIOTCS:
(dbopMHpOBaHHUE WHTEpPECAa M CTPEMJICHUS OOYYaloIUXCs K HAYYHOMY H3YUYEHUIO

IPUPOIBI, PA3BUTHUE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHWS U (HOpMUPOBaAHHE
HCCIIEIOBATEIIECKOrO OTHOIIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHEpOBaHE HAYIHOTO MUPOBO33PEHUS KAaK pe3yJibTaTa U3yYCHHUS OCHOB
CTPOCHUSI MaTepuu U PyHAAMEHTAIbHbBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe yMEHUU  OOBICHATH SBJICHUS C  HMCIOJIb30BAHHEM
(bU3MYECKNX 3HAHUM M HAYYHBIX JOKA3aTEJIbCTB;

dbopMupoBaHUE MPEACTABICHUNU O poiau (PU3UKK 7 Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUH.

JlocTikeHue HSTHX Iiesield 00ecreuynBaeTcs pelieHeM CIeAYIOMUX 3a1a4d B
npolecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

NpUOOPETEHHE CUCTEMbl 3HaHUN 00 OOIMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPUSX, BKJIIOYAsi  MEXAHUKY, MOJIEKYJISIPHY IO busuKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HUKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHpOBaHWE YMEHHH TPUMEHSATH TEOPETUYCCKUE 3HAHUS IS
oOBsicHeHUsS (M3WYECKUX SBJICHUA B MPUPOJE WU JJISl MPUHATHS TPAKTHICCKUX
pEIICHUI B MOBCEIHEBHOW JKU3HU;

OCBOEHHE CHOCOOOB pEIICHUS] pPa3IMYHBIX 3ajad C SIBHO 3aJaHHOMN
(dbu3uYecKor MOJENbI0, 3a/lad, MOJAPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3/IaHKE
(dbuznYecKoi MOJIeNH, aJIeKBaTHON YCIOBUSAM 3aJ1auu;

MOHUMaHUE (U3NYECKUX OCHOB U TMPHUHITUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPEY;

OBJIQJICHUE METOAAMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS W TIPOBEACHUS
(GU3MYEeCKX DKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu  uHbOpMaIuy,
ONPEAEIEHUS JOCTOBEPHOCTH ITOIYYEHHOIO PE3ybTaTa;

CO3/IaHUE YCJIOBHM ISl Pa3BUTHUS YMEHHUH IPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOU JIESITETHOCTH.

1.4 Mecrto yueonoro npeamera OYIL.06 ®usuka B crpykrype IHIICC3:

VYyeonniii npeamer Ousnka ABISETCS yUeOHBIM MIPEAMETOM 0053aTeIbHON
npeametHorr obnactu  «EctectBennbie Hayku»y ®OI'OC cpemnero o061iero
oOpa3oBaHUs.

B yue6nom mmane TIIICC3 y4deOubIii mpeamer Pusnka BXOIUT B COCTaB
0011e00pa3oBaTeIbHBIX YIEOHBIX MMPEIMETOB.

[Iporpamma 1o gpu3rKe BKIIOYAET:
IUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (GU3UKU Ha 6a30BOM YPOBHE, B TOM
quClIe IPEAMETHBIC PE3YIbTATHI 1O TOAaM O0yUCHHS,

cozepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.






2 IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
HPEAMETA OVYIIL.06 ®Pusuka

JIMUHOCTHBLIE PE3YJIBTATHI

JIuyHOCTHBIE pe3yibTaThl OCBOEHMsS ydeOHoro mpeamera «Duszukay
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIINXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKJICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OO0IIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IMPOIECCE PEAU3ALUU OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHOW JIESITENIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMK  OOydYaromerocs  Kak
AKTUBHOTO W OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO OOIIECTBA;

OPUHATHE  TPAJAWIMOHHBIX  OOIIEYEIIOBEUECKUX TyMAHUCTUYCCKUX |
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aIuu;

YMEHHE  B3aUMOJIEHCTBOBaTh C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIBbHOCTH;

2) IaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHMCKOU IpaXIaHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESATEIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAas O3CTETUKY HAay4YHOTO
TBOPYECTBA, MPUCYIIETO GU3NUECKON HAYKE;

S) TPy10BOT0 BOCIIUTAHMS

UHTEPEC K pasNu4yHbIM cdepam TpodeccCHOHaTbHON ACSITEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (DU3UKOM W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIH
BBIOOp Oyaymiei mpod)eCCru U peaan30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bU3UKH Ha MPOTSXKEHUU BCEU JKU3HU,

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(HhOPMUPOBAHHOCTh AKOJOTUUYECKOM KYJIbTYpPhI, OCO3HaHUE TIJI00ATBLHOTO
XapakTepa IKOJOTUUECKUX MPoOIeM;



IUIAHUPOBAHUE M OCYIIECTBIICHUE JCWCTBUHA B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

Pacmmpenne omnbiTa OEATENBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUM N0 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (U3UUYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH B IMPOILIECCE
u3ydeHuss  (QUBUKH  OCYIIECTBJISITh  IMPOCKTHYH W HCCIEI0BATEIbCKYHO
NEATEIbHOCTh MHIWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE y4eOHbIe NeHCTBUS

ba3oBble Jjoruuyeckue qelCcTBHA:

CaMOCTOSITENIbHO  (OPMYJNIHpPOBATH W AKTyallM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAensaTh LENU ACATEIBHOCTH, 33JaBaTh NapaMETpbl M KPUTEPUHU HUX
JOCTUKEHHUS; BBIABJIATh 3aKOHOMEPHOCTH M IMPOTUBOPEYHUS B PACCMATPUBAEMBIX
(buzmIecKux

SIBIICHUSX

pa3pabaTeIBaTh IJIaH PEIICHUS TPoOJeMbl C Y4ETOM aHaIM3a HMEHOIIHXCS
MaTepHualbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSTEJIBHOCTh, OICHUBATh COOTBETCTBHUE
pEe3yabTaTOB LEAM, OLICHUBATH PUCKU MOCJIEICTBUM AEITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIMOJHATH pabOTy B  YCIOBUAX PEATbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccieaoBarTe/bLCKHeE 1eiiCTBUSA:

Brnangers HaydHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSAMHA Y METOIAMU
(bu3nYecKoil HayKH;

Bnanets HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM u MPOEKTHOM
NESATEIbHOCTH B o0OjacTh  (U3UKH, CIIOCOOHOCTHIO M  TOTOBHOCTBIO K
CaMOCTOSITeJILHOMY TTOHMCKY METOJIOB pelleHUs 3a7ad (PU3NUECKOro COAep KaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS;

BJIAJICTh BUJAMHU JICSATECIIBHOCTH MO IIOJYYCHUIO HOBOIO 3HAHUS, €ro
HHTEpIIpETalluy, IPeoOpa30BaHUI0 M MPHUMEHEHHIO B Pa3JIMUHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3IaHUH YUCOHBIX TPOEKTOB B 001acTu (pu3uKw;

BBIABJISITh PUYUHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIM3UpPOBAThH 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PEIIEHUs, HAaXOIWTh ApPryMEHTHI ISl JOKa3aTelbCTBa
CBOMX YTBEPKAECHUM, 3a/1aBaTh apaMETPbl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATH TIOJYUYEHHBIE B XOJE pEUICHUA 3aJayd PE3YJbTaThl,
KPUTHUYECKU OLIEHUBATH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBUSIX;
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CTaBUTh U (GOPMYIMpPOBATH COOCTBEHHBIE 3alauyd B 0Opa30BaTEIbHOM
JESTEIHHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HAHUSA 10 (U3NKE B MPAKTHYECKYIO 001acTh
KHU3HEIEATCITLHOCTH,

yMETh HHTETPHPOBATh 3HAHWA W3 Pa3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC HJCH, NpeajaraTb OPWUTHHAIBHBIC TIOJIXOJbI W PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmei:

BJIAJIETh HaBbIKAMHU MOJTy4YeHUs: MHOpMauu (HU3MIECKOTO COJIEPKAHUS U3
MUCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIISITH IOWCK, aHAJM3,
CUCTEMATHU3AIMI0 U WHTEPIPETAlMi0 WHOOpPMAIMU Pa3IUYHBIX BUAOB U (PopM
MIPE/ICTABIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIOJIB30BaTh  CPeACTBa HWH(MOPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ coOmtojieHneM TpeOOBaHUM SPrOHOMHKH, TEXHUKH O€30MacCHOCTH,
TUTUCHBI, pPECypcocOepeKeHHUs, TPABOBBIX M OJTHYECKHX HOPM, HOPM
nH(pOpMAIIMOHHOM 6€301TaCHOCTH;

co37aBaTh TEKCTHI (PU3WYECKOTO COACPKAHUS B PA3IMYHBIX (opMarax c
y4€TOM Ha3HAUYeHHs MH(OpMAIUU U 1IEJIEBOM ayIMTOPUU, BHIOUpAsi ONTUMATIBLHYIO
(dbopMy MpeACTaBICHUS U BU3YATU3ALIUU.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIe Y4eOHbIE NCHCTBUS:

OCYIIECTBJISAT, OOIIEHHME Ha Yypokax (U3MKM W BO BHEYPOUHOM
JESTEIBHOCTH; PACMO3HABATH MPEANOCHUIKA KOH(DIUKTHBIX CUTYalluid U CMATYATH
KOH(MDIUKTHI;, pPa3BEPHYTO U JIOTHYHO W3JIaraTb CBOK TOYKY 3pECHHS C
MCIIOJIb30BaHUEM SI3BIKOBBIX

CPEICTB;

MOHUMATh U HCMOJB30BaTh MPEUMYIECTBA KOMAHJAHOW U MHAUBUAYAJbHOU
paboThI; BHIOUpPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX
UHTEPECOB,

Y BO3MOKHOCTEHN Ka)J0TO YJI€HA KOJJIEKTUBA;

NpUHUMATh 1€IM  COBMECTHOM  JIEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSA 10 €€ HJOCTHMIKCHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOTHI;

OIICHMBAaTh KA4eCTBO CBOEro BKJIAaJa W KaXJOr0 Y4YaCTHHMKAa KOMAaHJbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJAEH C TO3ULHUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE IMIOBEJCHUE B Pa3IMUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.

PerynisiTuBHbBIE YHUBepcaJbHbIe y4eOHbIe JeiicTBUS
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Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATENbHYIO JIEATEIBHOCTh B 00JIaCTH
GU3MKKH W acTPOHOMHH, BBISABIATH MNPOOJIIEMBbI, CTaBUTh U  (POPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI C yUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JiefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHUpOBaTh €ro, Opark Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIULUU B 00JACTH
(Gu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBHBII HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIAJ€Th HAaBbIKAMHM  [IO3HABATEIIbHOM  pe(yieKCMM Kak  OCO3HaHHUSA
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HX PpPE3YyJbTaTOB U
OCHOBAaHMUI;

UCIOJb30BaTh MNpUEMBI peQuIeKCUM s OLEHKUM CUTyalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLICHMBAaThb PUCKM M CBOEBPEMEHHO INPHUHHUMATH PELICHUS IO MX
CHW)KEHUIO; IPUHUMATh MOTUBBI U apryMEHTHI JPYTUX IIPU aHAJIU3E PE3YyJIbTaTOB
JeSITeNbHOCTH; IPUHUMATD ce0sl, TIOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

OpPUHUMAaTh MOTHBBI M apPryMEHThl JAPYTUX I[PU aHaJIU3€ pe3yIbTaToB
NEeSTEIbHOCTH; TPU3HABATH CBOE MPABO U NIPABO JPYTUX HA OLIMOKHU.

B npouecce nocTukeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHHMS IPOTrPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0imero oOpa3oBaHUS Yy OO0ydarOUIUXcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEIUICKT, IIPEITOJTararonui
c(hOopMUPOBAHHOCTb:
CaMOCO3HaHWUH, BKJTIOYAIOIIETO CTIOCOOHOCTH TIOHUMAaTh cBOE

HYMOILIMOHAILHOE COCTOSIHME, BHJICTh HAMPABICHHUS PA3BUTHUA COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINU, BKIIOUYAIONIECH CTPEMJICHUE K JTOCTIKCHHIO 1IN U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JCHCTBOBATh, MUCXOJIS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMEH  CHOCOOHOCTh  TMOHUMAaTh  3MOIMOHAIHHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUN OOIIECHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COIICPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTH BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMU JIOAbMH, 3a00TUTHCS, MPOSABIATH MHTEPEC U pa3peuiaTh
KOH(JIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 1 cemecTpe mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)KaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IIPAKTUYECKOM JICATEIILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MUHEPIMaIbHAs CHCTeMa OTcuéTa, abCOMIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] PU PEIICHUH (PU3HMUECKHUX 3a/1a4;

pacrno3HaBaTh (pU3nYecKue sIBICHUS (TIPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHHUE, CBOOOJHOE TMaJIeHHe Tej, ABWXKEHHE II0 OKPY>XHOCTH, HWHEpIIUs,
B3auMojielcTBre Tel, Tuddy3usi, OpOyYHOBCKOE JBH)XEHUE, CTPOCHUE >KUIAKOCTEN
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH), TETLIOBOE
PaBHOBECHUE, WCIIAPEHHE, KOHAEHCALMs, IUIABJICHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJIQYKHOCTb BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COoCyZe, CBS3b MEXKAY [apaMeTpaMu COCTOSIHHSL Ta3a B H30Ipoleccax,
ANEKTpU3alus Tell, B3auMOJCHCTBHE 3apsJIOB;

OMHCHIBATh MEXAaHMYECKOE JBMKCHHE, MCIOJb3YsS (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HUMITYJIbC T€Jla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHUuecKas
paboTa, MexaHUYeCKash MOIIHOCTh; MPU ONHCAHUU TMPABWIHHO TPAKTOBATH
(UBUYECKHUIT CMBICT HCIOJIb3YEMbIX BEIWYWH, UX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU
BEJIMYNHAMU;

ONUCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIE SIBICHUS,
UCTIONIb3YS (M3MYECKHE BEJIWYUHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKAs] SHEPTUsl XaOTUYECKOTIO JBHUKEHHSI MOJIEKYJI, CPEAHEKBAApATHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs HHEpPrus, paboTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATeNsl; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT MCHOJIB3YEMBIX BEIIMYWH, WX
0o00O3HAUEHUS W CAWHMIIBI, HAXOAUTh (GOPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONKCHIBATh  M3YYCHHBIE  DJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AJIEKTpUYECKUE SIBIEHUS (MPOIECCHI), HUCMONB3Ysl (PU3MYECKHUE BEJIUYUHBL:
ANEKTPUYECKUH 3apAJl, AIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTh MOJISI, MOTEHIMAI,
Pa3HOCTh TMOTEHIMAJIOB, IMPU OMHCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUU
CMBIC]T HCIIOJIb3yeMbIX BEJIUYHMH, HMX OO0O3HAUYeHHUs] M €IUHMIIbI; YKa3bIBaTh
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bopMyIbl, CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

aHAM3UPOBATh (PU3NUYECKUE MPOIECCH U SBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI U NIPUHLHNIBL: 3aKOH BceMUpHOro Tsarorenus, I, 11 u 111 3axkonsr HeroToHa,
3aKOH COXPAHEHHsI MEXAHUYECKOM DHEPIUH, 3aKOH COXPAaHEHUs HWMITYJIbCa,
MPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUUIT PABHONPABUS HHEPUUATIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIUM TEIIOBOTO ABUKEHUS MOJIEKYJI C
a0COJIIOTHON TeMIepaTypoM, MepBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAaHECHHUS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCJIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIBI JEHCTBUA MAIllMH, TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MACHOTO MCIIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBINIOJIHATD HKCIIEPUMEHTHI 10 MCCIECIOBAaHUIO (DU3UUECKUX SBICHUA U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEpPEHUH, MpPU 3TOM
dbopmynnpoBarh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYJIOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJIATH MPSIMbIE M KOCBEHHBIE N3MEpEHUsl (PU3NYECKUX BEIUYHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXAy (U3NYECKUMHU  BEIMYUMHAMH  C
WCITOJIb30BAaHUEM NPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢bukcUpoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYUH B
BUJE TaOnuIl U TpaduKOB, ATaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIECIOBAHMUS,

coOJroaTh MpaBuiia 0€30MacHOro TPy/la MpU MPOBEICHUM HCCIIEIOBAHUN B
paMKax y4eOHOro 3KCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M IMPOEKTHOU
JESTENbHOCTA C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opyI0BaHUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3WYECKOW MOJIENbIo,
UCIOJIb3YSl (PU3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJIKM3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXouMbIe NJisi €€ PEeIIeHUs, MPOBOJAUTh PAcCUEThl M OICHUBATH PEaIbHOCTD
MOJTyYEHHOT0 3HaueHUs1 (U3NYECKON BETMUHUHBI;

pematb KaueCTBEHHBIE 3a/1a4H: BBICTPauBAaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUH C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

UCIIOJIb30BaTh ~ NpH  PEHIEHMM  Y4eOHbIX  3a7a4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMH Ui TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUN
U MpeACTaBICHUS y4eOHOM M HAyYHO-NOMYJISPHON MH(OPMALMK, MOTYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;
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OPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSACHEHHE IPOILIECCOB OKPYXKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3MKE B IOBCEIHEBHOM >KU3HU
Il obecnieyeHusi 0e30MacHOCTH MpU 0OpalIeHUuU ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUs 3I0POBbS M COOJIIOJICHUS HOPM JKOJOTHIECKOTO
TOBEJICHUS B OKPYKAIOIIEN CpEJIE;

paboTaTh B TpyMNE C BBIIOJHEHHUEM PA3IUYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBAaTh pPabOTy TIpyHnbl, PaLUOHAIBHO PpACHpPElENsITh OOSI3aHHOCTU U
IUIAHUPOBATH JIEATENbHOCTh B HECTAHJAPTHBIX CUTyallUsIX, aJ€KBAaTHO OLICHUBATh
BKJIaJ Ka)KJOr'0 U3 YYaCTHUKOB I'PYMIbl B PELLIEHUE paccMaTprUBaeMOil MpoOIEMBI.

K koHniry oOydenusi Bo 2 cemecTpe NpEeIMETHBIE PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUaIOIUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYeCcKOoi KapTHUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJIENECH:
TOYEYHBIN JEKTPUUECKUIN 3apsij, Jy4 CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/lepHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Sijpa NpH pelieHUH (HU3NIECKUX
3a/1ay;

pacrno3HaBath (pU3MUECKUE SIBICHUS (ITPOLIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAS TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHUCTBHUS TOKA, B3aUMOJEICTBUE
MAarHuTOB, JJICKTPOMArHuTHas WHAYKUUS, JEHCTBHE MArHUTHOrO TIOJSI Ha
NPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U NOJApU3alMs CBETa, JHUCIEpPCUs CBETa,
dboroanexTpudeckuii 3gdext (poToadPdekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaAOaKTUBHOCTD;

OMKCHIBATh HM3YUYEHHBbIE CBOWCTBA BeIIEeCTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3IMYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3Yyd (DU3UYECKUE BEIMYUHBI:
ANEKTPUYECKUIN 3apsll, CWJIA TOKa, IEKTPHUUECKOE HANPSDKEHHE, DIEKTPHUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHJYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYUIKWA, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOrO IOJEH, NEepHOoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsii M CHJIa TOKa B IHpoLecce
FapMOHUYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHUE U
ONTHYECKasl CHUJIa JIMH3bL, MPU ONHCAHUM MPABUIBHO TPAKTOBAaTh (U3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYE€HHs M €JAMHMIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;
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OMHCHIBATh M3YyYCHHBIC KBAHTOBBIC SBICHUS € TPOIECCHI, HCIONB3YS
(¢u3nYecKre BEIMYHMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTHsl U UMITYJIbC (POTOHA, IEPUOJ TOTypacmaia, SHEPTUS CBSI3U
aTOMHBIX S7EP, TPHU OINHWCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHA CMBICI
WCITOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIME JAHHYI0 (U3MUYECKYIO BEJIMYUHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBATh (PU3NYECKUE TPOIECCHl U SBICHHUS, HCIONB3Ys (PU3NICCKUE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENHLHOTO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMN
WHAYKIIUHU, 3aKOH MPSAMOJIMHEHHOTO PaCIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JWHINTEHHA i dortorddexra,
3aKOH COXPAHEHHS DHEPTUHU, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHWsS MAacCOBOTO YHCIIA, TOCTynaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacraja, Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHU4YeCKOE BBIPAXKEHHE U YCJIOBUSA (TpaHULIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpeNIeNIATh HalpaBJICHUE BEKTOpa HMHAYKIMM  MArHATHOTO  TTOJIS
MPOBOJIHUKA C TOKOM, CHJIbl AmIiepa U cuibl JIopeHna;

CTPOUTh U ONUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHATD HKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UUYECKUX SBICHUM U
NIPOLIECCOB C HCIIOJIb30BAHUEM TNPSIMBIX, U KOCBEHHBIX H3MEPEHMM: TMPU ITOM
dhopmyIHpoBaTh MpoOIEMy/3a/lady M THIIOTE3Y y4eOHOro SKCIIEPUMEHTa, OOMPAaTh
YCTAaHOBKY M3  MPEUIOKEHHOTO  O0OpYyJOBaHMS, TPOBOJUTH  OMBIT U
(bOopMyITUPOBATH BHIBOIBI;

OCYIIECTBIISTH MPSMbIC M KOCBEHHBIE N3MEpEHUs (PU3NIECKUX BETUYHH, PU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIIOJIB30BaTh W3BECTHHIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIUYHMH C HCIOJIb30BAHUEM
MPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUMYHMH B BHJC TAOIUIl U
rpaduKoB, AeaTh BHIBOBI 10 pe3yJibTaTaM UCCIEIOBAHUS;

coOmro1aTh MpaBuia 0€30MacHOro Tpy/ia MpU MPOBEICHNUN UCCIIEI0BAHUNA B
pamMKax y4eOHOTrO HSKCHEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESITENbHOCTA C MCIOJIB30BAHUEM H3MEPHUTENIbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (U3MYECKOW MOJEIBIO,
MCIOJTB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAIM3a YCJIOBHSI 3a]1a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIUYHUHBI U (OPMYIIbL,
HEOOXOaMMBIC I €€ PEIICHHs], TPOBOAUTh PacUEThl M OIICHUBATH PEaTbHOCTH
MOJTYYCHHOTO 3HAYCHHS (PU3UYCCKONW BEIIMUNHBI,

pemathb KauyeCTBECHHBIC 3aJ1a4u: BBICTPaUBATh JIOTUYECKU
HETPOTHBOPEYMBYIO IIETIOYKY PACCYXKICHHA C OMOpPON Ha W3yueHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBICHHUS;
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UCIOJb30BaTh ~ MPU  pEIIeHHH  y4eOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y MPEACTABJICHUS y4eOHOM M HAYYHO-TIOMYJIIPHOM MH(POPMALIUU, MMOITYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOTYYAaEMYIO HH(OPMALHIO;

OOBSACHATh MNPUHLMUIBI JEUCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3ivyaTh YCIOBHS MX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

OPUBOJIUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apYOEkKHBIX YUEHBIX-DU3UKOB
B Pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY)KAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUIL;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA 10 (U3UKE B IOBCEIHEBHOM KU3HU
i obecriedeHust 0€30MacHOCTU MpHU 0OpallieHuH ¢ MpuOopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0
MOBEACHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TpyHIE C BBIIOJHEHHEM PA3JIMYHBIX COLHAIBHBIX PpOJIEH,
IUIAaHUPOBATH pabOTy TPYyIIlbl, PalUOHAIBHO pACHPEACTATh OO0S3aHHOCTU U
IJTAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIAJl Ka)KJOT0 M3 YYaCTHUKOB I'PYMIbI B PEIIEHUE PacCMATPUBAEMON MPOOIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA ®u3uka
3.1 O0bem yueOHOro npegmera ®usuka u BUAbI y4eOHOIl padoThI

Bup y4eOHoii padoTsl O0bem
4acoB

O0beM padoThl 00YYAIOIIHXCSI B AKAJAEMHYECKUX Yacax (Bcero) 126

O0beM paboTbl 00y4alOIIUXCS BO B3aMMOAEHCTBHM ¢ mpenojaBartesieMm | 126

(Bcero)

B TOM YHCJIC:

JICKIIUU 62

MPAKTUYECKHUE 3aHATUS 32

J1a00pATOPHOE 3AHITHE 32

IlpomexxkyTounas arrecranus B popme

Nel cemecTp — npyrasi popma KOHTPOJIS

Ne2 cemectp — muddepeHnnpoBaHHbIH 3aueT
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3.2 Temaruveckuii IiaH u cogep:xanue yueonoro npeamera OYIL.06 ®usuka

TemaTn4eckne
0JIOKH, TEMbI

OcHOBHOe cofiep:kaHue

O0beM yacoB

OcHOBHBIE BHIBI JIeITEJILHOCTH
o0y4amouerocsi

1 2 3
Pazgea 1. PUSUKA U METOJAbBI HAYYHOI'O ITO3SHAHUA 1
Tema 1.1. ConeprkaHue JCKIHN 1 Wzydenne HaydHBIX (IMITUPUICCKUAX H
Om3uka — Hayka O mpupoae. HaydHble MeTOABI MO3HAHHS OKpYy’Karomero Mupa. Poib TEOPETHUYECKNX) METOZOB ITO3HAHUSA
9KCIIEPUMEHTA U TEOPHUU B ITPOLIECCE TIO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (DU3HKE. OKpY>KaloIlero Mupa.
MonenvpoBanue GU3NIECKUX SBICHUN U MPOIECCOB. HaydHbIe THITOTE3EI. O6cy:xaeHne rpaHuLl IPHMEHIMOCTH
Du3uyecKkue 3aKOHbI U TEOPUHU. I paHUIIBI IPUMEHUMOCTH QU3UYECKUX 3aKOHOB. (u3uHeCKUX 3aKOHOB 1 TEOPHii.
TTpHHIATI COOTBETCTBHA. Pabora B rpymnmne no noAroToBKe
KOPOTKHUX COOOIIEHHUIT 0 pOoJIi U MecTe
Posb 1 mecTo usukH (U3HKHK B HAayKe U B IIPaKTHYECKOI
B q)OpMPIpOBaHI/II/I COBpeMeHHOﬁ Haquoﬁ KapTHHbI MUpa, TEATEIbHOCTH HIOZ[eﬁ_
B IIPAKTUYECKOM AEATEIBHOCTH JIFOIEH JleMoHCTpanus aHaIOTOBEIX M IMA(POBBIX
N3MEPHUTENBHBIX TPHOOPOB, KOMITBIOTEPHBIX
JIaTYUKOB.
OcBOeHHE OCHOBHBIX NMPUEMOB pabOTHI C
b poBoi Taboparopucii mo Gusmke
Pa3nien 2. MEXAHUKA 13
Tema 2.1. Kunematuka 6 [IpoBenenue  dKCepuMEHTa:  U3YUYCHHE
HEPaBHOMEPHOT BUKCHUS b
ConiepkaHue JEKIHN 2 CPaBHOMCPHOTO  JIBIKCHIA € HEIBIO
OIIPEACIICHU A MI'HOBCHHOU CKOpPOCTH,;
MexaHnunueckoe JBUXXCHUC. OTHOCHUTEIIFHOCTh MEXAHNYECKOTO JBUXXCHUA. Cucrema
. HCCIIeIOBaHNE COOTHOIICHHS MEXKIY
gredera. Ty TSAMHA PO ICHHBIMHU TEJIOM 3a
Tpaekropust. Y ’ POHL
MIOCTIEIOBATENBHBIE  PAaBHBIE MPOMEKYTKH

[lepemernenue, ckOpocTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHUE
MaTepHaIbHOIN TOYKH, UX MPOCKIIMN HAa OCH CHCTEMBI

koopauHaT. CIoXeHne TepeMeIeHAN 1 CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE.

I'padmkn 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, IIyTH M NIepeMEIIeHHS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboxHOe maieHne. Y CKOpeHrne CBOOOIHOTO MMaCHNS.

Kpusonunelinoe apuxkxeHue. J[BUxKeHNE MaTEPUANIbHON TOUKHU IO OKPYXKHOCTH C
TIOCTOSIHHOM 110 MOZLYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs! CKOPOCTb.
[epron n yactoTta oOpameHus.

BPEMEHHU NPU PABHOYCKOPEHHOM JABIKEHHU
C HayaJbHOM CKOPOCTBHIO, PaBHOW HYJIIO;
HU3ydeHHe [JBUKEGHUS IIapuKa B BA3KOH

JKUJIKOCTH, HM3YyY€HHE JIBIDKCHUS  TeJa,
OpOIICHHOI'O TOPH3OHTATBHO.
OOBbsicHEHHE OCHOBHBIX MIPUHLUIIOB

JIEHCTBUSL TEXHUYECKUX YCTPOMCTB, TaKUX
Kak: CIHUJIOMETp, IEMHbIE M pPEMEHHBIE
nepefadd  JABIKEHMSA; M YCIOBHH  UX
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L[eHTpOCTpCMI/ITCJ'ILHOG YCKOpCHHUC. Texamueckue YCTpOﬁCTBa u MMPAKTUYCCKOC
MNPUMCHCHUEC: CTUIOMETP, ABMXKCHUC CHAPAOAO0B, HCTIHBIC U peMéHHbIe nepeaadyn

JlaGopatopueie  3aHATHS:  «VI3MepeHWe ~ yCKOpeHHMS ~ Tena  IpH
PaBHOYCKOPEHHOM JIBHKEHUU». «l3yueHue NBUKEHUs Tesa, OPOLIEHHOrOo
TOPU30HTAJIBLHOY.

0e301acHOro
MIOBCEJIHEBHOU
JKU3HU.
Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOMN
(GU3NIECKON MOIENBI0 C HCIOJB30BAHUEM
OCHOBHBIX (DOPMYJT KHHEMATHKH.
[Moctpoenne u aHam3 rpaduKoB
3aBUCUMOCTEH KHHEMATHUYECKUX BEIUYUH OT
BpEMEHU JUTSt PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO MIPSIMOJIMHENHOTO
JIBHKEHUSI.

PacrioznaBanne (Qu3MUeckux SABICHUH B
Y4eOHBIX OMBITAX U OKPYXKAIOUICH JKH3HU:
paBHOMEpPHOE u pPaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE ~ ABIDKEHHWE, CBOOOIHOE
NajieHue Tel, JBUKEHHE MO0 OKPY>KHOCTH.
Onucanue MEXaHUYECKOTO JIBUKEHUS C
HUCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX BCJIMYUH:
KOOpJIMHATa, MyTh, IEPEMEIICHIE, CKOPOCTh,
yckoperne. PabGora B Tpymmax —mpu
IIJITaHUPOBAHUH, IMPOBECACHUN )51
HHTECPIpPETAlMN  PEe3yIbTATOB OIBITOB U
aHaM3e  JIOTOJHUTENBHBIX  HCTOYHHKOB
HHGOPMAIIUH 110 TEME

HCIIOJIb30BaHUA B

Tema 2.2.

Jnnamuka

EN

CoJiepaHue JICKIUU

IIpunnun otHocurensHocTu [Nanmunes. [lepseiii 3akon HbioTona. MHepiuanbHble CUCTEMBI
orcuéra. Macca tema. Cuna. Ilpunmum cynepnosunuu cui. Bropoii 3akon HeioToHa mis
MaTepHaIbHON TOUKH.

Tpertuii 3akoH HploTOHA A1l MaTepUanbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTCHUSI.

Cuna tspxectu. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buas! TpeHus (IIOKOsI, CKOJIBKEHUS, KAUEHHS).

Cuna tpenus. Cyxoe TpeHHE.

Cuna TpeHHsI CKOJNBXEHHs | cwia TpeHus mokos. Kosddumment tpenus. Cuia

CpaBHEHHE MacC B3aUMOJICHCTBYOIIUX TEIl.
W3yuyeHue 3aBUCUMOCTU CWJIBI YIIPYTOCTH OT
nedopManuu; CpaBHEHUE CUIT TPCHHUS TIOKOS,
KaueHUs U CKOIBKECHMUS.

OOpsicHeHHE HeBecOMOCTH. IIpoBenenwme
IKCIIEPUMEHTA: HCCIICAOBAHUE 3aBHCUMOCTH
CHIT YIPYT'OCTH, BO3HUKAIOUIUX B TPYKHUHE

U PE3WHOBOM 00pasiie, OT ux JehopMaluy;
H3YYCHHUE IBIDKCHUS OpycKa MO HAKIOHHOM
IIJIOCKOCTH; HCCIIeI0OBaHIE YCIIOBHI
paBHOBECHs TBEPIOrO TEja, MMEIOIIETO OCh
BpAIICHHSL.

20




COTIPOTHBIICHHS TIPH JBIDKCHIH TEJA B )KUAKOCTH WJIH Ta3e.

[MocTynarensHoe 1 BpalarelbHOE IBI)KSHNE aDCOIIOTHO TBEPAOTO Tela.

MoOMEHT cuiTbl OTHOCUTEIBHO OCH BpalieHus. [1nedo cunbl. YcinoBust paBHOBeCHUS TBEPIOTO
Tena.

Texauueckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHWE: TMOMIIUITHUKY, JBIKECHUE
HCKYCCTBEHHBIX CIYTHHKOB

JlaGopartopusie 3aHsTus: «/3yuenue ko3 puiiienTa TpeHue MeToI0M
MIPEIEIBHOTO yIiay.

OOBsicHeHHe 0COOEHHOCTElH paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MIPSIMOJIMHENHOTO
JIBIDKEHHUSI, CBOOOJAHOTO  TAaJeHHs  Tel,
IBIDKEHUS TI0 OKPY)KHOCTH Ha OCHOBE
3aKOHOB HbBIOTOHA, 3aKOHa BCEMHPHOTO
TATOTCHUS.

OO0BsAcHEHNE OCHOBHBIX TIPUHITUTIOB
JIeHCTBUS MO IIMITHUKOB i X
MPAKTUIECKOTO TIPUMCHEHUS.

OOBsICHCHHE JBIKCHHS  HCKYCCTBCHHBIX
CITyTHUKOB.

Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOM
(U3NIECKON MOIENIBI0 C HCIOJB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYI THHAMHUKH.
PacnosHaBanme (Qu3MUECKNX SBICHUH B
YYEOHBIX OIBITaX W OKPYKAIOUICH KHU3HU:
WHEPIUS, B3aUMOJICHCTBHE TEIl.

AHanu3 GpU3NYEeCKUX MPOLECCOB U SIBJICHUH ¢
HCTIOJIb30BaHUEM 3aKOHOB W TMPHUHIUIIOB:
3akoH BcemupHoro tsrorenus, [, II u III
3aKk0oHbl HBIOTOHA, NPUHLMII CYNEPIO3ULMU
CHII, TIPUHITATT PaBHOIIPABHOCTH
WHEPIIUATBHBIX CHCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHCHUS B MECXaHHUKE

ConeprxkaHue JeKIUN

Nmnynbpe mMaTepuanbHOW TOYKHM (Tena), CUCTEMBI MaTepHATBHBIX TOYeK. VIMIyIbC CHIIBI U
U3MEHEHHE MMITyJIbCa Teja. 3aKOH COXpaHeHHs uMIyibca. PeakTnBHOe nBikeHue. Pabora
CWJIbl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOukH. Teopema 00 M3MEHEHWM KHUHETHYECKOMN
SHEPTHUH.

[otenmnmansras saeprus. [loTeHIMaNEHAS SHEPTHS YIPYTO Ae)OPMUPOBAHHOM MPYKUHBEL.
[orenmmaneHas »Heprus Tena BOJMM3M IMOBEPXHOCTH 3eMud. [loTeHIWaNbHBIE U
HENOTCHIUANbHbIE CWIBL.  CBsi3b  pabOTHl HEMOTCHIMANBHBIX CHJI C H3MCHCHUEM
MEXaHUYECKON PHEPTHU CUCTEMBI TeNl. 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTUH.
Ynpyrue v Heynpyrue CTOIKHOBEHHS.

[IpoBeneHme  JKCIEpHIMEHTa:  M3y4YCHHE
a0COJIFOTHO HEYNPYToro yaapa ¢ MOMOIIBI0
JIByX OJMHAKOBBIX HHTSHBIX MAasTHHKOB;
HCCIIC/IOBAaHUE CBSI3M  Pa0OTBI  CHJIBI  C
M3MEHEHHEM MEXaHMUYEeCKOM dHepPTUur Tena
Ha IpUMEPE PACTSHKEHUs PE3UHOBOTO XKI'YTa.
OneHka aOCOJMIOTHBIX M OTHOCHTEIBHBIX
MOrpenHocTeil  u3MepeHuid  (PU3NUecKux
BEIIMYMH.

Pemenne pacu€rHbIX 3aa4 ¢ IBHO 3aJlaHHOM
(U3NIECKON MOJICNBI0 C HCIOJIH30BAHUEM
OCHOBHBIX 3aKOHOB W (DOpPMYJ IWHAMHKH U
3aKOHOB COXPAHEHHUS.
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TexHuueckue yCTpoWCTBAa M MPAKTUYECKOE NPHMEHEHHE: BOAOMET, KONEpP, MPYKUHHBII
MHUCTOJIET, JBIKEHHE PAKeT

Pemenne xauecTBEHHBIX 3aJa4 ¢ ONOPOH Ha
H3y4deHHBIC B pasnene «MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTH Y (pU3NYECKHUE SBICHHUS.
Onmucanne MEXaHHYECKOrO [IBIDKEHHS C
HUCIIOJIb30BAHUEM q)HBI/I‘IeCKI/IX BCJIMYUH:
HMIOYJIbC TeNNa, KHHETHYecKas JSHEprus,
MOTEHIMATbHAS ~ DHEPTUs, MeXaHHJecKas
paboTa, MexaHU4ecKast MOIIHOCTb.

Amnanmu3 Gpu3NYecKuX IpoIecCoB U SIBJICHUI ¢
HCIOJIb30BaHUEM 3aKOHa COXpaHEHUS
MEeXaHUYeCKOHW PHEPruu, 3aKOHa COXPaHEHUs
UMITYJbCA.

OOmbsicHeHHe OCHOBHBIX MPUHITUIIOB
NEHCTBAS W TIPAKTHYECKOTO TPHMCHEHHS
TEXHUYECKUX  YCTPOWCTB, TaKUX  Kak:
BOJOMET, KONEP, NPYKUHHBII MUCTONET.
OOBbsicCHEHHE JIBIDKEHHUSI pakeT ¢ OMopoi Ha
HN3Yy4YCHHBIC q)HSH‘IeCKI/Ie BCJIIMYUHBI U 3aKOHbI
MEXaHUKH.

Hcnonp3oBanue npu MTOJITOTOBKE
cooOmeHnii O  TIPUMEHEHUH  3aKOHOB
MEXaHUKH COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHUI s TIOMCKA,
CTPYKTYpHPOBaHHMS,  HHTEpIpETallul |
TIpeACcTaBIeHUs] MH(OOPMAIINH, KPUTHYECKUH
aHau3 MoJTy4aeMon nHdopmanuu
IIpoBenenue KOCBEHHBIX U3MepeHuil,
HCCIIEIOBAaHUHN 3aBUCUMOCTEH  (U3NYECKUX
BCJIMYMH, ITPOBEPKA NPEAJIOKECHHBIX THITIOTE3

[IpakTnueckue 3ansaTus: Pemienne 3ana4 no pasaeny: «MexaHuka» 2

Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUMKA 10
Tema 3.1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeOpHH 3 [Iposesienue  dKCTIEpUMEHTA:  ONpeeeHue
] MacCbl BO3JyXa B KJIaCCHOM KOMHATe Ha

CoJiepKaHue JICKITUU

OCHOBHBIE TIOJIOKECHUSI MOJIEKYJIIPHO-KHHETHUECKO TEOPHU M X OIBITHOE 00O0CHOBAHHME.
BpoyHOBCcKoOe IBUXKEHUE.
Huddyzusa. Xapakrep IBIKEHHS U B3aUMOJCHCTBUS YaCTHUI[ BellecTBAa. MoAeIHN CTPOSHUS

OCHOBe W3MepeHHH 00bEMa  KOMHATHI,
JABJICHUS W TEMICpaTypbl BO3MyXa B HEW;
HCCIIeJ0BaHNE 3aBUCHMOCTH MEXIY
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ra3oB, XHIKOCTEH M TBEPBIX TN U OOBSCHEHHE CBOIMCTB BELIECTBA

Ha OCHOBE ATHX Mojeneil. Macca u pazmepsl Mosiekyn. KonudectBo BemectBa. [locTosiHHas
ABorazpo. TemnnoBoe paBHOBECHE.

Temneparypa u e€ usmepenue. llkana remneparyp Lienscus. Mozaens uaeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPHH HACATHHOTO ra3a.

AOcomoTHas TeMmIeparypa Kak Mepa CpelHedl KHHETHYSCKOW SHEPIHH TeIIOBOTO
JBIDKEHUS YaCTHIT Ta3a.

ITkana remneparyp KensBuna. I'a3oBble 3akoHbL. YpaBHeHue Menaeneesa—Knamneiipona.
3axoH JlanbeToHa. M30mpornecchl B HAeanbHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BEIECTBA.
I'paduueckoe npencraBieHre H30MPOLIECCOB: N30TEPMa, U30X0pa, 300apa.

TexHuYecKHe yCTPOWCTBA M MPAKTHUECKOE ITPUMEHEHHE: TEPMOMETP, OapoMeTp

Jlaboparopusie 3anstus: «[IpoBepka 3akona boins-MapuorTtay

mapaMeTpamMH  COCTOSIHHS — Pa3peKeHHOrO
rasa.

Ornenka aOCONIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTEH  M3MEpeHUH  PU3NIECKUX
BCJIMYUH.

OO0BbscHeHHE OCHOBHBIX TIPUHITUTIOB
neiicTBuii  TepMoMmeTpa u OapoMeTpa U
yCIIOBUI1 WX 0€30MacHOro WCIIOJIb30BaHUS B
MOBCETHEBHOM JKU3HHU.

PacriosHaBanue (u3MYECKUX SBICHUH B
y4eOHBIX ONBITaX M OKPYXKAIOIMIEH >KH3HU:
nuddy3us, OpOYHOBCKOE JBHKECHHE.
Omnucanne TCIIJIOBBIX SIBJICHUM C
HCTOJBh30BaHUEM  (PH3MUYCCKUX  BEIMYHH:
ABICHUE Ta3a, TeMIepaTypa, CpemaHss
KHHETHUYEeCKast SHEprus Xa0THUYECKOTO
JIBUOKEHUSI MOJEKYJd, CpeJHEKBaApaTU4Has
CKOPOCTb MOJIEKYIIL.

Ananu3 GpU3NYECKUX IPOIECCOB U SIBJICHUH ¢
ucrojp3oBanneM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KUHETUYECKOM JHEpPIruu
TEIUIOBOTO JIBUKCHUS MOJIEKYT c
a0COITFOTHON TeMITepaTypOH.

Pemenue pacu€THbIX 3a7a4 ¢ BHO 33aHHOU
(U3MYECKO MOJENBI0 C HCHOJIb30BaHUEM
ocHOBHBIX Tmonoxxenud MKT, 3akoHOB u
(hbopMyJT MOJIEKYIIIPHON (DH3HKH.

PabGora B rpymmax mnpH IJTaHWPOBAHHH,
MMPOBCACHUN W UHTECPHPETAIIUN PE3YJILTATOB
ONMBITOB W  aHANU3e  JIOMONHUTEIHHBIX
HMCTOYHHUKOB HH(OPMAIIIH 10 TEME

Tema 3.2

OCHOBBI TEPMOJIMHAMUKH

N

ConeprxkaHue JeKIUH

N

TepMmoannamuueckas cucteMa. BHYTpeHHsIsI SHEprusl TEPMOAMHAMUYECKOM
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

KonuyectBo TeIuoTh 1 paboTa.

IIpoBenenue sKkcnepuMeHTa: H3MEpEeHHe
YAETbHOH TEMIOEMKOCTH BEIIECTBA.
OI_ICHKa a6COJ'IIOTHI>IX 1 OTHOCHUTCIIBHBIX
MOTPEIIHOCTEl M3MepeHHi  (H3HMYECKUX
BEJIMYMH.

W3yuyenne Mozeneii mapoBo TypOWHBI,
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BHyTpeHHsIs SHEpIrHs 0JJHOATOMHOTO MJEaIBHOT0 ra3a. Buisl Teronepenayn:
TEIUIOTIPOBOIHOCTh, KOHBEKIINS, H3ITydeHHE. Y JelbHas TeIUIOEMKOCTh BEIIECTBA.
KonmaecTBo TEmIoTHI py TeIuIonepeiaye.

[Monsitue 06 anuabarHoM mporiecce. [1epBblii 3aKOH TEPMOTUHAMHKH.
[IpumMeHeHHe IepBOTo 3aKOHA TEPMOJAWHAMHUKHY K H3omporneccaM. [ padudeckas
MHTEpIpeTanys padoThI rasa.

Bropoii 3aKkoH TepMOAMHAMUKH.

HeoOpaTuMocTh MPOIIeccoB B IPHPO/IE.

TemnoBbie MamMHBL. [IpUHIAITEL JEHCTBUS TEIUIOBBIX MAIIIHH.

[Ipeobpa3oBaHus SHESPTUH B TEILTOBHIX MaIIHHAX.

KoadduiueHT mosae3Horo AeiCTBHS TSILIOBON MAIIIMHBI,

Hukn KapHo u ero ko3 duiiueHt noae3Horo AeHCTBUS.

Okonornyeckne Ipo0IeMbl TEIIOIHEPTETHKH.

TexHUuYeCcKue ycTpolcTBa U PAKTUYECKOE IPUMEHEHUE:

JIBUTaTellb BHYTPEHHEr0 CropaHusi, ObITOBOI XOJIOIMIIbHUK, KOHAUIIMOHED

JIBUTATEIST BHYTPEHHETO CTOPaHus,
PCAKTUBHOI'O ABUTATECJIA.
OOBsICHCHUE TIPUHITUIIOB ICHCTBUS U
yCIIoBHA 6€30MaCHOTO MCIOTIB30BAHUS
B HOBCC}IHGBHOﬁ JKHU3HHU OABUTIATCIIA
BHYTPECHHETO CTOPaHUsI, OBITOBOTO
XOJIOJMITFHAKA, KOHIUIHOHEPa.
OmnucaHue CBOWCTB TEN M TEIIOBBIX
SIBIICHHIA c HCTIIOJh30BaHUECM
(I)I/ISI/I‘IGCKI/IX BCJIIMYMWH: JaBJICHUC
rasa, TeMIlepaTypa, KOJIMYECTBO
TEIUIOTHI, BHYTPCHHSS  JHEPIHS,
pabora rasa.
Perenune pacu€THBIX 3a7a4 ¢ SBHO
3aJaHHON (Pr3MUIECKOi MOETBIO C
HCIOJIB30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT
MOJICKYJIIPHOM (DU3UKHU U
TEPMOIMHAMHUKH.
Pemienne kauecTBEHHBIX 3a7a4 C OMOPON Ha
M3y4YeHHbIE B pazjene «MoJekynspHas
¢u3nKa 1 TepMOTMHAMHKAY» 3aKOHEI,
3aKOHOMEPHOCTH M (pr3HYecKue SBICHUS.
Pabora B rpymnmax mpu aHamu3e
JTOTIOJTHUTEIBHBIX UCTOYHUKOB HH(OpMAIIHT
0 TEME

Tema 3.3.

AI‘peFaTHI)Ie coCcTOsIHMS BenlecTBa. Ma3oBble nmepexoabl

ConeprkaHue JEKIHH

[TapooGpazoBanne u koHAeHcaus. McrapeHne i KumeHue.

AGCOmI0THAS 1 OTHOCHUTEINIbHAS BIAXKHOCTH BO3Ayxa. HackleHHbIi map. Y nespHas
TEII0Ta NapooOpa3zoBaHus. 3aBUCUMOCTD TEMIIEPATyPhl KUIIEHHS OT JaBJICHUSI.
Tsépnoe teno. Kpucrammmueckne u amopHble Tena. AHU30TPOIHNS CBOMCTB
kpucrayuioB. JXXuakue kpucramisl. CoBpeMeHHbIe MaTepuaisl. [InaBnenue u
KpHCTaJUTM3ays. Y AenbHas TeIoTa masneHns. Cyomnmanus.

YpaBHeHHe TeIioBoro Oananca. TeXHUYECKHEe YCTPOWCTBA U IIPAKTUIECKOE
IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH MOTYICHHUS

[IpoBenenue SKCHEpUMEHTA: H3MEpPEHHE
OTHOCHTEJIbHOH BIaKHOCTH BO3IyXa.
OLleHKa a6COJ'IIOTHI>IX N OTHOCHUTCIBHBIX
MOTPEITHOCTEH M3MEpEeHUi (H3NIECKUX
BEJINYHUH.

N3yyenue cBOiCTB

HaCBIIICHHBIX TTAPOB, CIIOCOOO0B
U3MEPEHUs BJIAXKHOCTU
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COBPEMCHHBIX MAaTCpHUaJIOB, B TOM YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUU

Habnronenue kumeHus mpu
MOHUKEHHOM JaBJICHUH, HarpPEeBaHUs
Y TUTaBIIEHUST KPUCTAIUTHYECKOTO
BEIIICCTBA.

OOBsICHCHUE TIPUHIIATIOB JICHCTBUS
YCIIOBHIA O€30MACHOTO HCIIOJIh30BAHUS
B MTOBCETHEBHOM YKU3HU TUTPOMETPA,
[ICUXPOMETpPA, KAJIOPpUMETpA.
N3yyeHne TeXHONOTHIA MOTyYeHUs
COBpPEMEHHBIX MaTepHUaliOB, B TOM YKCIIE
HaHOMaTepHuasoB.

Pemenne pacu€THbIX 3a7a4 ¢ ABHO
3a1laHHOM (PU3MIECKON MOJIEIBIO C
WCIOJIb30BaHNEM ypaBHEHUS
TEIIOBOro OajaHca.

Pemenne kauecTBEHHBIX 3a7a4 € ONIOPOM Ha

M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(U3ICCKUE SBIICHUS 11O TEME.
Pacrnio3HaBanue hU3NYCCKUX SIBICHUN
B YUCOHBIX OIBITAX U OKPYIKAIOIICH
KU3HU: fedopmanus TBEPABIX Tel,
HArpeBaHUE M OXJIAXKICHHE TEI,
M3MEHEHHE arperaTHbIX COCTOSHHIM
BEILIECTBA M OOBSCHEHHE UX HA OCHOBE
3aKOHOB U (JOPMYIT MOJCKYJIISIPHON
bu3uKy.

Hcnonp3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHUH JIIsI TOUCKA,
CTPYKTYPHPOBaHUS,

HHTEPIPETALUN U MTPEICTABICHHUS
nH(pOPMALINH [IPU TTOATOTOBKE
coo0MmIeHnit 0 IPUMEHEHUHN

3aKOHOB MOJICKYJISIPHOU (DU3UKHU U
TEPMOJIMHAMHKH B TEXHUKE

U TEXHOJIOTHUSIX

[Ipaktuueckue 3ansTus: PemieHune 3amay mno pazgeny: «ModekyssipHas
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| husHKa M TePMOIMHAMUKAY

Paznea 4. 9JIEKTPOJIMHAMMUKA 6
Tema 4.1 DJIeKTPpHYEcKoe MmoJIe 2 IIpoBenenue SKCIEPUMEHTA: U3MEPEHHE
2 3JIEKTPOEMKOCTH KOHJIEHCaTOpa.

CoJiepaHue JICKIUU

OnexTpu3anys Tesl. DNeKTpuYecKuil 3apsia. J[Ba BuAa JEeKTPUUIECKUX 3apsAI0B.
ITpoBOHUKY, TUAIEKTPUKH U TOITYIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPHUIECKOTO
3apsja.

Bsanmoneiictue 3apsinoB. 3akoH Kynona. ToueuHbIi 3NeKTpUUIecKUil 3aps.

DJeKTpudecKoe moJe.

Hanpsx€HHocTh anexkTprdeckoro noss. [IpuHIum cynepno3unuu 3IeKTpUIeCKuX
nosiel. JINHUN HaNPsSXKEHHOCTHU AJIEKTPUUECKOIO MOJIS.

Pabora cni anekrpocTatnaeckoro moist. [loTennan. Pa3HOCTh TOTEHIHATIOB.
ITpoBOAHUKY 1 AUBIEKTPUKU B 3JIEKTPOCTATUIECKOM Touie. JIuaneKTpruyuecKas
MIPOHUIIAEMOCTh. DIeKTPoEMKOCTh. KoHaeHcarop.

OneKTpoEMKOCTb INIOCKOT0 KOHIEHCATOpa. DHEPTHUs 3apsKEHHOTO
KOHAeHcaTopa. TexHudeckue ycTpoiicTBa U MpakTUUECKOe IPUMEHEHUE:
JIEKTPOCKOTI, 3JIEKTPOMETP, IEKTPOCTaTHIECKas 3aINTa, 3a3eMIICHUE
AIEKTPONIPHOOPOB, KOHJCHCATOP, KOIMMPOBAIBHEIN armapaT, CTPyHHBIH
HIpUHTED

OHeHKa a6COJ'IIOTHI>IX U OTHOCUTCIIBHBIX
MOTPEITHOCTEN M3MEepeHIH HPU3NIECKIX
BEJTMYHH.

N3yuenune npuHIMIOB 1EHCTBUS
ANEKTPOCKOIIA, TCKTPOMETPA,
KOHJIeHcaTopa.

N3yuyenune npuHIUIOB JEHCTBUS

1 YCIIOBHUH 6€3011acHOr0 MPUMEHEHUS B
MIPAKTUYIECKO JKU3HU, KOIMHPOBATIHLHOTO
ammapara, CTpyHHOTO IpHHTEpa.
PaccmoTpenne pu3ndeckux OCHOBAHHHA
INEKTPOCTATUYECKOM 3alUTHI U 3a3€MJICHUS
ANEKTPOIPUOOPOB.

Pemenue pacu€THbIX 3aa4 ¢ BHO 33JJaHHOU
(U3MUECKOI MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI
ANEKTPOCTATUKU.

Perrenne xauecTBeHHBIX 3a/1a4

C OIOpOY Ha W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HNYECKHE SBICHUS
ANEKTPOCTATHUKH.

PacriosHaBanue pU3NYECKUX SIBICHUI B
Y4EOHBIX OIBITaX M OKPY)KAIOIIEH KU3HU:
ANEKTpU3aLKs Tell, B3aUMO/ICHCTBHE 3apsIIOB
1 00BACHEHHE UX Ha OCHOBE 3aKOHOB U
(hopMyII PITEKTPOCTATHKH.

OnucaHne U3y4eHHBIX CBOICTB BEIIECTBA H
JNEKTPUUYECKHX SIBIICHUH C UCIOJIB30BaHUEM
(U3NIECKUX BETMYNH: SICKTPHICCKUI
3apsifl, HAPSDKEHHOCTD AIEKTPUUECKOTro
I0JIS1, TOTEHIINAJI, Pa3HOCTh TOTEHIINAJIOB,
3JIEKTPOEMKOCTb.
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Amnanm3 GprU3NYECcKUX MPOIECCOB U SBICHHUH C
UCIIOJIb30BaHHEM (PU3NYECKUX 3aKOHOB!
3aKOHA COXPaHEHUs IEKTPUUECKOro 3apsia,
3akoHa KynoHna.

Pabota B rpymnmax mpu aHajmse
JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OPMAIN
1 TIOJITOTOBKE COOOIIEHHUH O TIPOSIBICHUN
3aKOHOB JIEKTPOCTATUKU B OKPYXKaroIei
JKU3HU M IPUMEHEHUH UX B TEXHUKE

Tema 4.2

ITocTosAHHBIM YIeKTPUYECKUI TOK. TOKHM B pa3IMYHBIX cpeaax

CoJiepkaHue JICKITUU

DNEeKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUSA JIEKTpUUYECKOro Toka. icTouHuku
Toka. Cuna Toka. [IocTOSSHHBIN TOK.

Hampsoxenue.

3axkoH OMa A71s y4acTKa Lelu. DIEeKTPUUECKOe COMPOTUBICHUE. Y JEbHOE
CONPOTHUBIICHHE BenlecTBa. IlocneoBaTenpHOE, MapaIeTbHOE, CMEIIaHHOE
COEIMHEHHNE MPOBOIHHUKOB.

Pabota snekTpryeckoro Toka.

3akoH [[xoyns—Jleniia. MoIHOCTh AJIEKTPUIECKOTO TOKA.
DONEeKTPOABMKYINAs CHJIAa U BHYTPEHHEE COMPOTUBIICHNE HCTOYHUKA TOKA.
3akon Oma [y1st TOJTHOH (3aMKHYTOH) deKTpuueckoi renu. KopoTkoe
3aMbIKaHHE.
OJeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh  CONPOTHUBIICHUS
METaJJIOB OT TEMIEPATYPHI.
CBepXIIpoBOIUMOCTb.
OnexTpuyuecKkuii Tk B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.
IMomympoBonuuku. Co6cTBEHHAS U MPUMECHAs IPOBOANMOCTH TIOIYIPOBOAHHUKOB.
CgoiictBa p—n-niepexona. [1omynmpoBogHUKOBBIEC TIPUOOPEI.
OneKTpuUecKuil TOK B paCTBOPax U pacIulaBaxX IEKTPOIUTOB.
ONeKTpoNIUTHYEeCKas JUCCOLMAIHS. DISKTPOIIH3.
DNeKTpUYECKHi TOK B Ta3ax. CaMOCTOSATENbHBIN U HECAMOCTOSTEbHBIN
paspsa. Monnus. [1nazma.
TexHHueckue yCTpoicTBa U NIPAKTUUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIIBTMETD,
peocTar, UCTOUYHUKH TOKA, JJIEKTPOHATPeBaTEIbHBIC IPUOOPEI,

[IpoBenenue sKcepUMEHTa: H3yUeHHE
CMEIIaHHOTO COeIMHEHHUS PE3UCTOPOB;
m3mepenne DJ]C ncTouHnKa Toka 1 ero
BHYTPEHHETO CONPOTUBIICHNUS; HAOIIOIeHHE
ANEKTPOIH3A.

OreHKa a0CONFOTHRIX M OTHOCHUTEITEHBIX
HorpenHocTeil n3mepeHuit Guanueckux
BEJIMYHH.

OOBsiCHEHHE IPUHIMIIOB JCHCTBUS U
yCII0BU 6€30I1aCHOr0 MPUMEHEHHUS
ammepMeTpa, BOIIBTMETPa, peocTara,
HNCTOYHHUKOB TOKA, 3JIEKTPOHATPEBATEIBHBIX
U 3JICKTPOOCBETUTEIBHBIX TIPHOOPOB,
TEPMOMETpPA COMPOTHBIICHHS, BAKYYMHOTO
JIN0/1a, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MOJIYIIPOBOJHUKOBBIX JUOAOB, FaJIbBAHUKU.
Pemienue pacu€THbIX 3a1a4 ¢ BHO 3alaHHOU
(bU3HYECKOI MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII TEMBI
«IToCTOSIHHBIN PNEKTPUUECKHUI TOK.
PacniosHaBanme pru3nyecKux SBICHUN B
Y4eOHBIX OIBITaX W OKPY’KAIOIICH JKU3HU:
3JIeKTpUYECKas IPOBOJIUMOCTb, TEIJIOBOE,
CBETOBOE, XMMUYECKOE, MATHUTHOE
IEUCTBHS TOKA.

AHanu3 dJIeKTPUIECKUX SBJICHUN U
MIPOIIECCOB B LEMSAX MOCTOSHHOTO TOKA C
HCIOJIh30BaHUEM 3aKOHOB: 3aK0H Oma,
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OJICKTPOOCBETUTCIIBHBIC HpI/I60pI>I, TEPMOMETP COMMPOTHUBJIICHUA, BaKyyMHLIﬁ A0,
TCPMHUCTOPLI U q)OTOpeSI/ICTOpLI, HOJ'IprOBOI[HPIKOBI:IfI JAU0J, raJlbBaHHUKa

3aKOHOMEPHOCTH MOCIEI0BATENLHOTO U
napajjieIbHOTO COSAMHEHUS IPOBOHUKOB,
3akoH Jlxoyns-Jlenna.

Onucanne U3y4eHHBIX CBOMCTB BEIIECTB U
BHCKTqueCKHX S{BHeHI/Iﬁ C UCIIOJIB30BAHUEM
(U3NIECKUX BEIMYUH: SICKTPHUCCKUI
3apsiji, CHiia TOKa, HIEKTPHIECKOe
HaIpsDKEHUE, JIEKTPUIECKOoe
CONPOTHUBIIEHUE, PA3HOCTh OTEHIHAJIOB,
D]JIC, paboTa ToKa, MOLTHOCTh TOKA.
Hcnonp3oBanue nHGOOPMAIIMOHHBIX
TEXHOJIOTUH IS TIOMCKA,
CTPYKTYPHUPOBaAHHUS, HHTEPIIPETALINN U
MIpeCTaBICHAS HHPOPMAIIH TIPH
MTOJITOTOBKE COOOIICHUH 0 MPUMEHEHIH
3aKOHOB MTOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSX

[pakTuueckue 3aHsaTHs: PerieHue 3agay mo paszgeny: «IlocTosiHHBIH Y
JIEKTPUYECKUM TOK. TOKHM B pa3sHBIX cpeaax».
Koumpononaa paboma Nel, npoMeKyTOYHASI ATTECTALNS, 2
Pa3aen 5. JJIEKTPOJMHAMMKA 23
Tema 5.1 MarHuTHOe 1oJjie. JJIeKTPOMATHUTHASI HHIYKIHSI 23 IIpoBesieHne SKCIIEPUMEHTA: H3yYCHHE
7 MAarumMTHOI'O MOJId KaTYIIKU C TOKOM;

CoJiepaHue JICKIIUU

[ToctosiHHbIE MarHUTHI. B3anMoelicTBrE MOCTOSTHHBIX MAarHUTOB. MaruuTHOE MoJje.
BekTop MarHUTHON MHIYKIUH.

[TpuHIMT cyneprno3uIiuu MarHUTHBIX Nojel. JInauu MarauTHO# nHyKiuu. Kaptruna
JUHANR MarHUTHOW WHAYKITUH ITOJIS IIOCTOSHHBIX MarHUTOB.

MarnuTHoe 110JIe IMPOBOAHUKA C TOKOM. KapTI/IHa JIUHUH MHAYKOUA MarHuTHOI'O ITOJIA
JUIMHHOTO TIPSMOTO IIPOBOJAHWKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOIHHKA, KATYIIKH C
TokoM. OmbIT Jpcrexa.

B3aumozeicTBue NpoBOHUKOB C TOKOM.

Cuna Ammnepa, e€ MOJyJb ¥ HallpaBJICHUE.

Cuna Jlopenma, e€ Momynbs © HampaBlicHHE. JIBIDkeHWE 3apsDKCHHOM YacTHIBI B
OJIHOPOJHOM MarHuTHOM mone. Pabota cuisl JIopeHma.

HCCIIEIOBAHUE JICHCTBHS TIOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;

HCCIICZIOBAHUE SBICHHUS

9JIEKTPOMArHUTHOMH HHIYKIIUH.

OueHka abCONIOTHBIX H OTHOCHTEIIBHBIX
HOTPEeLIHOCTeH H3MEPeHHUI PU3MIECKUX
BEITHYHH.

OObsCHEHHE MPUHLIUIIOB ACHCTBUS U
YCIIOBHi 6e3omnacHoro MIPUMEHEHHS
MOCTOAHHBIX MAarHuToB, 3JICKTPOMArHUTOB,
JIEKTPOABHUIATEIIS, yCKOpHUTEnei
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SlBneHue BNEKTPOMarHuTHOM HWHAYKIMH. [loTOK BekTopa MarHUTHOH
WHIYKIIMH.

DIEeKTPOJBUKYIIAS CHJIa MHAYKIIUHU.

3aKoH 3NeKTpoMarHuTHOH WHAYKIuu Dapames.

BuxpeBoe snekTpuueckoe rmoiie. DNEKTPOABIDKYIIAS CHIIA WHAYKIMH B IPOBOIHUKE,
JIBIDKYILIEMCS] TOCTYNaTebHO B OAHOPOJHOM MarHUTHOM TOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTG. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOJABUKYIIAs CHUIIa CAMOUHAYKIIUH.
DHeprusi MarHUTHOT'O TIOJIS KaTYIIIKK C TOKOM.

DNEeKTPOMarHUTHOE ToNle. TeXHWYEeCKHe YCTPOWCTBA W MPAKTHYECKOE
MPUMEHECHHE: MMOCTOSHHBIC MAarHUTHI, 3JICKTPOMArHUTHI, AJIEKTPOJBHUTATENb,
YCKOPHTEIHM DJIEMEHTAPHBIX YaCTHI, MHAYKIIMOHHAS TIeYb.

JJIEMEHTApHbIX ~ YacTHll, HWHAYKIHOHHOU
MIeYH.

Pemenune pacuéTHbIX 3a7au Ha MPUMEHEHHE
dopmyn TEMBI «MarnutHoe oJIe.
DNIeKTPOMarHUTHAS] UHYKITHS.

Pemenne xkadecTBEHHBIX 3a7ay ¢ ONOPOW Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnveckue sBICHUS TeMbl «MarHuTHoe
noJsie. DJAEKTPOMArHUTHAsE MHAYKLIMSD.
Onpenenenue HampaBJICHUS BEKTOpa
WHIYKIIMM MarHUTHOTO TIOJISl MPOBOJHUKA C
TOKOM, CHJIBI AMIiepa u cuisl Jlopena.

[IpakTtnueckue 3anstusa: Pemenue 3amad Ha TeMy: «MarHuTHoe ToOJe€. 4 PacgomaBaH”e busmuecknx ABICHAN B
YCOHBIX OIIbITaX M OKPYXArolI€Hu XKH3HHU:
INEKTPOMATHHTHAS HHYKITASD ZSaHMOHeI?ICTBHe ¥ n MarHuTOB
. 70 )
JlaGopartopusie 3aHsTus: «/3MepeHne cConpoOTUBICHNS TPOBOIHUKA TIPU SEKTPOMATHHTHAS  MHIYKIHs, IGHCTBHE
MOMOIIIM aMIIepMETpa U BOJIbTMETpay, «MccnenoBanue nenu MArHUTHOTO MOJIS HA TPOBOJHUK ¢ TOKOM H
MOCIIeI0BATENHHO COCTMHEHHBIX COMTPOTUBIICHUI», «VccnenoBanue nemnu ABVDKYIMHACS 3apsiji.
MapaiebHO COEAUHEHHBIX COIPOTUBIIEHUI, «MccmenoBanue AHAIM3  OJIEKTPOMArHUTHBIX  SBICHHH M
) 9] HCIIOJIb30BAHUEM 3aKOHAa J3JICKTPOMArHUTHON
3aBHUCHUMOCTH MOIIHOCTH, MOTPEOIsIEeMOH JTaMII0i HaKaJlMBaHUS OT R —. I/I3yquIr;Hx cBoficr
HaIpsDKEHUs Ha e€ 3akuMax», «OnpesiesieHne MHIYKTUBHOCTH KaTYIIIKH B BEIIECTB ¥ 5NEKTPOMAHMTHEIX SBICHHH
L[ENU TIEPEMEHHOT0 TOKay, «V3yueHue sBICHUS SIeKTPOMarHuTHOM VICTIONB30BAHMEM ~ (DM3HUYECKHX  BEJIMUHH:
I/IHI[yKHI/H/I». WHAYKOHUA MAarouTHOT'O IOJIA, CHUJIa AMnepa,
CHJia J'IopeHua, WHAYKTUBHOCTb KAaTYIIKH,
OHEPIrusd DJICKTPUYECKOI0O W MArHuTHOI'O
nosnei
Koumponvnas paboma Ne2 no pazoeny: « nekmpoouHamuxay. 2
Paznea 6. KOJJEBAHUSI U BOJIHBI 4
Tema 6.1 Mexann4ecKHe H 2JIeKTPOMATHUTHBIE K0JeGaHust 15 Viceneniopanne napameTpoB KosebarenbHoi
7 CUCTEMBI — IIEpHOJA, 4YaCTOThI, aMIIJIMTYAbI U

CoJiepaHue JICKIIUU

Konebarenpnas cucrema.

CBoOomHbie MexaHWdeckue koyebanws. ['apmoHnmdeckue komnebanus. Ilepumon, dacrora,

aMIuuTyAa u Qasa konebdanuil. [IpyXKIHHBIA MasSTHUK.
MartemaTU4ecKUil MassTHUK.
YpaBHEHHE FrapMOHUYECKUX

¢da3zpr  konebGaHwmit  (IPYXKUHHBIH  ¥/HIH
MaTeMaTH4eCKuil MasTHHUK).

HaOmionenne — 3aTyxalomux  KoJeOaHHM.
HccrienoBanne  CBOWCTB — BBIHYXKICHHBIX
KoJIeOaHHH.
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konebannii. [IpeBparieHne sHEepruy Mpyu TapMOHNYECKUX KOJICOAHMSAX.

KonebarenbHblit KOHTYD.

CBOOOJIHBIE DJICKTPOMArHUTHBIE KOJEOaHUS B WACATLHOM KOJIeOATEIbHOM KOHTYDE.
AHanoruss MEXAy MEXaHHYECKHMU U JJIEKTPOMAarHUTHBIMH KonebanusiMu. Dopmyna
Tomcona. 3ak0H cOXpaHEHHs YHEPTUH B HICATFHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux KojaeOaHnsAX. BeIHyKaeHHbIE MEXaHUIECKHE KOJICOaHMS.
Pe3onanc. BeinykaeHHbIE 3NeKTpOMarHuTHEIE Konebanus. [lepeMeHHbII TOK.
CuHycouJanbHbIl TMEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOI0 TOKAa. AMIUIUTYJHOE H
JICUCTBYIOIlCE 3HAUCHHWE CWIJIBI TOKa M HampsbkeHus. Tpancdopmarop. IIpomsBozictso,
nepenaya 1 MoTpedieHue 3IEKTPUIECKON SHEPTHH.

OKOJIOTHYECKHE PUCKHU MPH MIPOU3BOICTBE IJIEKTPOIHEPTUU.

KynbTypa Hcnonbp30BaHus 3JIEKTPOIHEPTHH B TOBCEAHEBHOM KHU3HH.

TexHuueckue yCTpOWCTBa U IMPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOTO TOKA, JINHUH MIEKTponepeaad

[Ipaktnyeckue 3ansTus: Perienue 3amau Ha Temy: «MeXxaHWUYECKUE H
JJICKTPOMATHUTHBIC KOJICOaHUsD)

JIaGopatopHsle 3aHsATH: «/3yueHne 3aBUCUMOCTH MTepHoia
KoJ1e0aHUI HUTSIHOIO MasiTHUKA OT JUIMHBI HUTWY, «3ydueHue
YCTpOMCTBa TpaHChOpMaTOpay.

HaGmonenne  pezonanca.  [IpoBenenmne
IKCIIEPUMEHTA: HCCIIE0BaHUE 3aBHCUMOCTH
Neproza MajbIX KojeOaHuil rpy3a Ha HUTH
OT [JIMHBL HUTH W  MAaccel  TIpy3a;
UCCIIeJIOBAaHNE TIEPEMEHHOT0 TOKa B LIEIH U3
TIOCIIEI0BATENLHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYIIKN 1 PE3NCTOpA.
Ornenka aOCONIOTHBIX W OTHOCHUTENBHBIX
MorpemHocTell  u3MepeHnH  Quanmueckux
BEJINYHWH.

OObsicHEeHHE  NPUHIMIOB  JEHCTBUS U
YCIIOBUH 6e30macHoTo MPUMEHEHUS
AIIEKTPHUUECKOTO 3BOHKA, reHeparopa
MIEPEeMEHHOTO TOKa, IMHUH JJIEKTponepeaady.
Pemenne pacu€rHbIX 3a1a4 C SBHO 3aJJaHHOU
(U3MYECKO MOJENBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB " ¢dopmy,
OTMCHIBAIOLIHX MEXaHUYECKHUE u
JJIEKTPOMAarHUTHBIE KOJIEOaHMsL.

Onucanne MEXaHUIECKUX "
AIIEKTPOMArHUTHBIX KoneOaHui c
UCIIONIb30BaHUEM  (PU3WYECKUX  BEIMYMH!
MIEpHOA U YacToTa KoineOaHMH, aMIINTyJa U
¢daza komebaHWH, 3apsg M CHJIa TOKa B
TapMOHUYECKHX JJIEKTPOMArHUTHBIX
KOJIe0aHUSX.

Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOH Ha
U3y4YeHHBIC  3aKOHBI,  3aKOHOMEPHOCTH,
OTUCHIBAIOIINE MeXaHUYECKHUe u
JIEKTPOMAarHUTHBIC KOJIECOAHMS.

Pabora B rpymnmax Ipu IIaHUPOBAHMWH,
NIPOBEJCHUM M MHTEPIPETAlN PEe3yIbTaTOB
ONBITOB, W  aHAJIW3€ JIOTOJHHUTEIBHBIX
HCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 6.2

MexaHuueckue u JJNCKTPOMATrHUTHBIC BOJIHBI

ConeprkaHue JEKIHH
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Mexannyeckue BOJIHBI, YCJIOBUA paCclpOCTpPaHCHUA. Hepﬂo,u.

CKOpOCTB pacnopoCTpaHCHUusl W JAJIMHA BOJIHBI. HOHepe‘IHBIC U TMPOAOJbHBIC BOJIHBI.

WnaTepdepentms n muppaknns MEXaHHYECKUX BOJH.
3Byk. Ckopocth 3Byka. [I'pomkocts 3Byka. Beicora ToHa. TemOp 3ByKa.
DJIeKTPOMarHUTHBIC BOJIHBI.

VYcnoBus N3JIYyYCHU DJICKTPOMATrHUTHBIX BOJIH. Bzaunmnas OpucHTaIus BEKTOPOB E, B,

V B DJISKTPOMarHUTHOH BOJTHE.

CBoiicTBa ANIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TPEIOMIICHUE,

noJsipu3anyst, tudpaxnus, narepdepeHnns. CKOpocTh HEKTPOMarHUTHBIX

BOJIH.

[lIxana 3JIE€KTPOMarHUTHBIX BOJH. [IpyMeHeHHe >IEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHIUOBl paguoCBsA3M W TeNeBUAEHUSA. Pamuomnokarus. DIeKTpOMarHUTHOE
3arpsi3HEHUE  OKpY)KaloIIei cpespl.

TexHn4yeckue YCTpOWCTBA M NPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, yJIbTPa3ByKOBasl JUACHOCTHKA B TEXHUKE M MEAWLWHE, pajap,
panuonpuéMHUK, TeIEBH30D, aHTeHHA, Tenedon, CBU-neus.

[IpakTtnueckue 3ansatus: Pemenue 3agad Ha TeMy: «MeXxaHMYECKUE U

OJICKTPOMArHUTHBIC BOJIHBD)

N3yuenne oOpa3oBaHUS M pacrpoCTpaHEHUS
MONEPEYHbIX U MPOJAOJIbHBIX BOJIH.
HaGmionenue oTpakeHHst M TPEJIOMIICHHS,
HHTEpPEepEeHITNN u T paKuu
MECXaHHYCCKHX BOJIH.

HaOmionenue cBsi3M TPOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIUTYAOM M 4YacTOTOH
KosieOaHMH, 3ByKOBOTO PE30HAHCA.
HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX
BOJIH: OTpaKeHHE, IperoMIIeHHeE,
NoJISIpU3aLus, AP PaKIHs, HHTEPPEPESHIHSL.
N3yuenue YCIOBUH H3JIy4EHUs
QJICKTPOMArHuTHBIX BOJIH, B3aMMHON
opueHTanuu BektopoB E, B, v B
3JIEKTPOMAarHuTHOM BOJIHE.

W3yyeHne npuMeEHEHHs 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE H OBITY.

OObsicHeHHE  NPUHIMIOB  JEHCTBUS U
yCIIOBUH 6e3omacHoro NPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJABTPa3BYKOBOM JAMArHOCTUKU B TEXHUKE U
MEIUIMHE,  pajapa,  paJuoNpHEMHHUKA,
TelneBH3opa, aHTeHHB, Ttenedona, CBU-
neun. Pemienne pacu€THBIX M KaueCTBEHHBIX
3a7a4 C ONMOpOH Ha W3y4YCHHBIC 3aKOHBI U

3aKOHOMEPHOCTH, OITMCHIBAIONINE
pacmpocTpaHeHHe MEXaHUYECKUX u
3NIEKTPOMAarHUTHBIX BOJIH.

Hcnonp3oBanue MH(OPMAIMOHHBIX
TEXHOJIOTHH TSt TIOKCKA,
CTPYKTYPHPOBAaHUs,  WHTEpPIpeTallid U
IIPEACTaBIICHUS nHpOpMaInU pu

MTOATOTOBKE COOOIICHHIA

06 HUCIIOJIb30BAHUU 3HeKTpOMaFHI/ITHbIX BOJIH
B TEXHUKE.

VYyactue B JICKYCCHH 00
BHCKTpOMaFHI/ITHOM SanﬂBHeHI/II/I
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OKpY>Karolei cpeabl.

PabGora B rpynmax mnpH IJIaHUPOBAHHH,
MPOBEJCHUN U MHTCPIPETAIMU PE3YJIbTATOB
ONMBITOB W  aHaU3e  JIOMOJHUTEIbHBIX
MCTOYHHMKOB MH(POPMAIIHMH 110 TEME

Tema 6.3

Onruka

CoJiepkaHue JICKITUU

I'eomerpuueckas onTuka.

[IpsiMonuHeliHOE pacpocTpaHEeHNe CBETA B OMHOPOAHOMH cpeae. Jlyd cBeta. TodeuHsrit
UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue

n300pakeHnH B IIIOCKOM 3epkaie. IIpenomienne csera. 3aKOHBI PEIOMIICHUS CBETA.
AOGcomoTHBIN TIOKa3zaTenp npenomiieHus. [ToaHoe BHyTpeHHEe oTpakeHue. 11peneaspHblii
YTOJI TIOJTHOTO BHYTPEHHETO OTPAXKCHHUSL.

Hucniepcus ceera. CioxHBINA cocTaB Oemoro ceeta. LlBer.

Cobwuparomye 1 paccenBaronye JUH3bL. ToHKas auH3a. POKyCHOE pacCTOsSHHUE U
OINITHYECKas CHila TOHKOH JH3bL. [locTpoeHne n3o0pakeHui B COOMPArONUX 1
pacceuBaroux JuH3ax. @opMyna TOHKOU JUH3bL. Y BEIUYEHUE, JaBAEMOE JIMH30M.
IIpenensl MPUMEHNMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontrka. MaTepdepennns cBeta. KorepeHTHbIE HCTOUHUKH.

VYcnoBust HabMOACHNS MAKCUMYMOB ¥ MUHIMYMOB

B MHTEP(EPCHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHUKOB.
Hudpaxmms ceera. AudpaknuonHas  pemérka. Y cIoBre HAOMIOICHNS TTIaBHBIX
MaKCUMYMOB IIpH MaJICHUM MOHOXPOMAaTUYECKOTO CBETa

Ha qudpaxknnonHyo pemérky. [lomspuzanus ceera. TexHUYECKHE yCTPOWCTBA U
NpaKTUYeCKOe NPUMEHEHHUE: OUKH, JIyIa, (oToarnapar, IpoOeKIIMOHHBIN armapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PAKIIMOHHAS pEIIETKA, MOJISIPOUL.

[IpakTuueckue 3ausatus: Pemenue 3a1au Ha Temy: «OnTukay

N

JlaGopatophsle 3ansaTHs: «OnpeaenaeHne nokas3ares MpeJoMICHUs CTEKIIay,
«OmnpeneneHne oNTHYECKOH CHIIbl U (POKYCHOTO pacCTOSHUS COOMparomen
JIUH3bD, «OIpenencHye UIMHbI CBETOBOM BOJIHBI C IOMOIIIBIO
TQpakIIMOHHON pemeTkn», «Onpenenenne nocTossHHoN [1nankay.

Koumponvnas paboma Ne3 no meme: « Onmuxay.

W3yuyenue siBIEHUS MOJHOTO BHYTPEHHETO
OTpPaXXEHHsI, €r0 IPUMEHEHHUSI B CBETOBOJIE.
W3ydenune Moneneit MUKpOCKOIA, TEJIECKOTA.
[TonydeHue crekTpa ¢ MOMOLIBIO MPU3MBI U
mudpakuuoHHON — pemérku.  M3mepeHue
TOKa3aTess MpeIoMIICHHsSI CTEKIIa.
HccnenoBanme CBOWCTB H300pakeHUH B
JIMH3aX.

OOBbsICHEHHE  TPUHIWIIOB  JCHCTBHSA U
ycioBHii 0€30ITacHOTO TPHUMEHEHHsI OYKOB,
nynsl, Goroarnmapara,

MIPOEKLIMOHHOTO ammnapara,

MHUKPOCKOIIA,  TEJIECKONa,  BOJIOKOHHOMU
OIITUKH, JpaKkIMOHHOM peleTKy,
HOJISIPOH J1A.

Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOM
(U3NIECKOI MOJIEITBIO

C HCIOJb30BAaHHEM OCHOBHBIX 3aKOHOB U
(hopMyJI FEOMETPUICCKOM ONTHKH.
[Moctpoerne u ommcaHWe W300PAKCHHUS,
CO371aBaeéMOr0 IJIOCKMM 3€pKajioM, TOHKOM
JIMH30H.

PaccmoTpenmne mpenmenoB  MPUMEHHMOCTH
reOMETPUUECKOMN ONTHUKH.

PacnosHaBaHme (Qu3MUYECKUX SBICHUH B
OIIBITaX i OKpYy’Karoen JKU3HU:
NPSMOJIMHENHOE PaCIpOCTpaHEHHUE CBETA,
OTpaXCHHE, MPEIOMIICHUE, WHTEPPEPEHIIHS,
nubpaknus 1

MOJIIpU3allvs CBETa, IUCIIEPCUs CBETA.
N3yuenue YCIIOBUH HaOIIOAeHUS
MaKCHMYMOB 1 MUHIMYMOB
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B MHTEP(EPCHIIMOHHON KapTHHE

oT JIBYX cHH(DA3HBIX KOT'€pEHTHBIX
HCTOYHHUKOB.

VYcnosue HaOJII0ICHUS TJIaBHBIX
MaKCUMyMOB npu najeHun
MOHOXPOMAaTHYECKOTO CBETa

Ha TA(QPAKIHOHHYIO PEIIETKY.

AHann3 oNTUYECKUX SBICHUN

C  HCIOJIL30BAaHHEM  3aKOHOB: 3aKOH

MPSIMOJTMHEHHOTO PACIPOCTPAHEHUS CBETA,
3aKOHBI OTpaKECHUS CBETa, 3aKOHEI
MIPEIOMIICHHUS CBETA.
Onucanue OINTHYECKHX
HCIIOJIb30BaHUEM (PU3HUECKUX
BeNMYNH: (POKYCHOE PACCTOSIHUE U
OITUYECKAS CHJIA JTHH3EI

SIBIICHUH C

Paznen 7. OCHOBBI cienUAJbLHONH TEOPUM OTHOCUTEIbHOCTH (Hajiee — CTO) 3
Tema 7.1 OCHOBBI CIIEIMAILHOI TEOPHH OTHOCHTEILHOCTH 3 Pelnenue KaueCTBEHHBIX 3a/(ad
Coziep:kaHue JIeKIUK 2 C ONOpOM Ha U3Y4YEHHBIE TOCTYNATHI
FpaHI/II_[BI NPUMCHUMOCTHU KJIaCCUYECKON MEXaHHKH. I(/:ITO
HOCTyJ'IaTLI CHeHI/IaﬂLHOﬁ TCOPUU  OTHOCHUTCIBbHOCTU: HWHBAPUAHTHOCTH MOIYJIA CHOJ'II:BOB?HI/IG I/IH(i)OpMaHI/IOHHLIX
CKOPOCTH CBETA B BAKYyM€, MPUHIUII OTHOCUTCIIBHOCTH OHHIITEHHA. TEXHOJIOTHH At louncka,
OTHOCHUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMelJieHHe BpPEMEHHW U COKpAIleHHWE JJIMHBI. CTPYKTYpHUpOBAHHL,
DHeprusi ¥ UMITYJIbC PENATUBUCTCKON dacTHlbl. CBA3b MacChl C 3HEPTHeH U HMITYJIHCOM VHTCPIpPCTALI | IPEACTABIICHIA
PESITUBUCTCKON 9aCTHIIBI. DHEPTHS TOKOSI. HH(%OpMaHVHH fpn MOATOTOBKE
o COOOIICHUH (6] TpaHHuLIaX
[IpakTnueckue 3ansatus: Pemenue 3amady Ha TeMy: «OCHOBBI CIIEHHAIBHOMN 1 P .
MNPUMEHUMOCTHU KJIaCCUYECCKOU
TEOPUU OTHOCUTEIBHOCTI) MEXAHMKH 1 ocHoBax CTO
Paznen 8. KBAHTOBAS ®U3UKA HaGmozenne porosdpexra
Tema 8.1 JIeMeHTbl KBAHTOBOH ONMTUKH 3 Ha YCTAHOBKE C IIMHKOBOM IUIACTUHOM.
I/ICCHC,ZLOBaHI/Ie 3aKOHOB BHCHIHETO
CoJiepkaHue JICKITUU 2 boTorhd
OTO3 CKTa.
®otonsl. Popmyna I1nanka cBs3u 3HEPrUU POTOHA C €r0 YaCTOTOH. DHEPIus U O6bsiCHEHIE OCHOBHBIX IPHHLNIIOB

UMIYIbC (OTOHA.
OtxkpeiTre U uccnenoBanue Goroaddexra. Ombrrer A.I'. CTonerosa.
3axonsI hotoadderra. YpaBHEHNE

JIEHCTBUSL TEXHUYECKUX YCTPOWCTB, TaKUX
Kak: QOTOodJIeMeHT, (HOTOJATUHK, COTHEUHAS
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DitHmTeiHa 11 porodaddexra.

«Kpacnas rpanuna» goroaddexra. JlaBnenne ceera. Onwitel [1.H. JIeGenena.
XuMmdeckoe JCHUCTBHE CBETAa. TEXHWUYCSCKHE YCTPOHCTBA W MPAKTHUCCKOE HPUMCHCHUE:
(dhoroaeMeHT, POTOAATUMK, COTHEUHAs OaTapesi, CBETOAMO

Oarapes, CBETOAMON; W YyCIOBHH WX
0e301aCHOTO TMPUMEHEHHUS B MPAKTHYSCKOU
JKHU3HU.

Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOMN
(GU3NIECKON MOIENBI0 C HCIOJB30BAHUEM

[IpakTnueckue 3anarusa: Pemenue 3amad Ha Temy: «DJEMEHThl KBAaHTOBOM 1 OCHOBHBIX 3aKOHOB H (OPMyT KBAHTOBO
OIITUKN» OIITUKMU.
PerreHne kavyecTBEHHBIX 337ad ¢ OMOPOW Ha
H3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
KBAHTOBOM ONTHUKH. Pacno3naBanue
(GU3NYeCKUX SBJICHUI B yUYCOHBIX OIBITAX:
dboTodnekTpuyeckuit 3G ¢deKT, CBETOBOE
JIaBJICHHE.
OnucaHne W3yYEeHHBIX KBAaHTOBBIX SBIICHHUN
u TIPOIIECCOB c HCIIOJIb30BaAHUEM
(dusnvecKux BEJIUYHH: CKOpPOCTh
ANIEKTPOMArHUTHEIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, SHEPTHSI U UMITYJILC (POTOHA
Tema 8.2 CTpoeHne aToMa 4 HM3yqenne mozemu onkita Pesepdopna.
Co JepIKaHHe JICKIHH 2 HpOB?z[eHMe IKCIICPUMCHTA 110 HAOJIIOICHUIO
Monens atoma Tomcona. Omeitel Pesepdopna mo paccesHuro o-vyactuil. IlnanerapHas JMHCHHaTOro CniekTpa. OueHka av6 COMIOTHBIX
mojens atoma. [loctynarst bopa. “ OTHOCHTS JIBHBIX TIOTPCIHOCTCH
Wznydyenue u moriomieHne (OTOHOB MPH IEPEXO0ie aTOMa C OJHOIO YPOBHS SHEPIHH Ha ;wepem/m usmaeckix ]_?'eff,quH'
npyroii. Buasl criektpoB. CrieKTp ypoBHEH SHEPTHH aTOMa BOJOPOA. 3yHenue M? ACIIH 4TOMA. 1 OMCOH4,
Bonnosble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynspHo- BOIHOBOH Tyain3m. ggageTap HOM MOZICIIH aTOMa, MOZEIH aToMa
CIOHTaHHOE W BHIHYKJCHHOE HU3JTyYCHUE. " pa. .
TexHudeckne yCTPOWCTBA MW TPAKTHYECKOE TPUMECHEHHUE: CHCKTPANBHBIA —aHAaJH3 3YHCHUC CIICKTPA YPOBHCH SHCPIUH aTOMa
(ciekTpocKoI), Jla3ep, KBAHTOBBIM KOMITBIOTEP BOZOPOZA. O6MCHeVHHe TPHHIIATIOB
) JIEHCTBUS U YCIOBHUIA OE30MTaCHOTO

[Ipaktuueckue 3austus: Pemenue 3agau Ha TeMy: «CTpoeHHE aTOMay

IIPUMEHEHH CIIEKTPOCKOIIA, J1a3epa,
KBaHTOBOI'O KOMIIBIOTEDPA.

Pemienne kauecTBEHHBIX 3a/1a4 ¢ ONOPOU Ha
H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnueckue sBiaeHus o teme «CtpoeHue
aToma». PacriosHaBanne puznueckux
SIBICHUH B y4EOHBIX OMBITAX:
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BO3HUKHOBEHHUE JUHEHYATOrO CIIEKTpa
H3JIy4YCHUS.

AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUH C MCIIOJIb30BaHUEM IOCTYJIaTOB
bopa

Tema 8.3 ATOMHOE SI/IPO 4 M3yueHue SKCIEPUMEHTOB, JOKA3BIBAIOLIUX
Coiepkanue JIEKIHHI 2 CII0)KHOCTB CTPOCHUS aTOMHOTO SIIpa.
HccnenoBanue TPEKOB YacTHIL (ITO TOTOBBIM
DKCIIEPUMEHTEHI, JOKA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS S/Ipa. (oTo I[a usin) TpH3 qeHMe ;I i HbX I
OtkpeiTHe  paamoakTuBHOCTH. OmbITEl  Pesepdopma 1o  ompenencHHIo — cocTaBa P - Y Aep ’
. SIIEPHBIX ~ peakIMid CHHTE3a W pachaja,
panuoakTHBHOrO wu3ny4yeHus. CpoiicTBa anbda-, Oera-, ramMma-uznyueHus. BiusHue
TEPMOSIICPHOTO CHHTE3A.
PaMOaKTUBHOCTH HA )KUBBIC OPTaHU3MBI. Msvaene OHHOI ole a
. . YeHU HYKIOHHOM  Momemn o
OTkpeITHE TIPOTOHA U HEHTpoHA. HykinonHas monens sapa [ eisendepra-lBaHeHKoO. re%;eH Sepra I/I}];aHCHKO A P
3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl. 061);[0}[6;)“6 or OI\/'ICT.Ba T ——
Anpda-pacnan. DISKTPOHHBIM W TO3UTPOHHEIN Oera-pacman. ['amma- m3mydenne. 3aKoH yerp p
pATHOAKTHBHOTO PACIATa O3UMeTpa, KaMmepbl BWibcoHa, SIEpHOTO
' €aKTOpa, aTOMHOM GOMOBL.
DHeprust CBS3H HYKIJIOHOB B sIIpe. p pa, .
P — Perrenue 3amad ¢ omopoli Ha TONXyYeHHBIC
JledexT macch! ;Izlpa 3HaHMS, B T.4. O 3apsjiec ¥ MacCOBOM YHCIIE
. spa.
#LACHEIC peakLlitit. JIIICHHC i CHHTE3 SACP. P):.EHOBHaBaHI/Ie (u3nveckux  SBICHUH B
Snepuwrii peaktop. Tepmosnepubii  cuHTe3. I[IpoONeMbl W TMEPCHEKTHUBBI  SIACPHOM .
[ — Y4eOHBIX ONBITAX W B OKPYXKAIOIIEH KHU3HU:
i . €CTEeCTBEHHAS u HCKyCCTBEHHAS
DKOJIOTUYECKHE acTIeKTHI SIICPHONH SHEPTCTUKU. ATHOAKTHBHOCTE Y
OnemeHTapHbIe YacTHIEL. OTKPHITHE IMTO3UTPOHA. r(’)rilcaﬂne KBaHTO.BI;IX ABCHU 1 IDOLECCOB
MeToapl HAOIOICHUS U PETUCTPAITUH HIEMCHTAPHBIX YaCTHII. S g e;lnqnn'
OyHmaMeHTaTbHBIC B3aUMOACHCTBUSA. EAMHCTBO Qu3mueckol KapTUHBI MUpa. TexXHIUUeCKue N oIVPACHIATL.  SHE c 3‘
-~ o IIepu I10JI 11 HCPIUs BsA3U
YCTPOMCTBA W MPAKTHYECKOE TMPUMCHEHHUE: [O3MMETp, Kamepa BuibcoHa, sACPHBIH PHO yp A4, p
peaxTop, aToMHas Gomba ATOMHBIX /e, Ae(EKT MACCHI sApa.
i 2 - P A ) AHnanu3  mporeccoB W SIBIGHHH ¢
PAKTHYCCKUC 3aHATUA. FCHICHUC 3aa4 HA TCMY: K ATOMHOC S1IpO». VICTIONb30BAHMEM 3aKOHOB M  ITOCTYJIATOB:
2 3aKOH COXPaHCHHS J3JIEKTPHUYSCKOTO 3apsiaa,

Konmponvnas paboma Ne4 no pazoeny: «Keanmosas gpusuxay.

3aKOH  COXpPAaHEHHUs MAacCOBOIO  4YHCINA,
noctyiaarsl bopa, 3akoH pagMOaKTUBHOIO
pacmaga.

Yyactne B paboTe Kpyrjioro croia
«DyHAaMEHTalbHbIE B3aUMOJICHCTBHSI.
EnuHCTBO M3MYECKOH KapTHHBI MUAPaY.
Hcnone3oBanue UH(pOpPMALMOHHBIX
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TEXHOJIOTUI Ui TIOUCKA,
CTPYKTYpPUPOBaHUS,  MHTEpHpeTallud U
MpeCTaBICHUS nHpOpMaU npu
MOATOTOBKE COOOWICHHII O MNPUMEHEHHH
3aKOHOB KBaHTOBOH (M3UKM B TEXHHKE W
TEXHOJIOTUSX, SIKOJTOTHYECKIX

ACMEKTAX SIAEPHON YHEPTETUKU

Pazgen 9. O JIEMEHTBI ACTPOHOMUHU U ACTPODPHN3UKHN 8
Tema 9.1 DJ1eMEHTbI ACTPOHOMHH H ACTPOPUINKH 8 Tlorotoska  cooGmenmii 06 oramax
Coepkanue JIeKIHHI 4 pa3BUTHS AacTPOHOMHUH, O TMPHUKIATHOM |
MHPOBO33PEHUYECKOM 3HAYCHUU aCTPOHOMHUU
Oranbl pa3BuUTHs acTpoHOMUH. [[pUKIamHOE U MEPOBO33pPEHUYECKOE 3HAYCHUE aCTPOHOMUH. o p MCTF()) ax R TpHa qHH);
Bun 38é3qa0T0 HebOa. Co3BE3 M1, SIPKHE 3BE3IBL, IUNIAHETHI, UX BUINMOE IBIDKCHUE. 5 Y . y
ConHeqnas cueTena ACTPOHOMHMYCCKHX 3HAHWMH, OTKPHITUAX B
’ .. COBPEMEHHOM aCTPOHOMHUH.
Connue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun CosHIA U 3BE3 . s P CHIE €O ep o O
.. . YeHH BPEMEHHBIX IT TaBJICHUI
3BE311bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CIeKTPaabHbBII KI1acC — CBETUMOCTBY. Z CXOA L p 550 }op o Cona
. N MIPOMCX HUM U DBOJIOLUHU JIH U
3BE3bI IIABHOM 10CIIE0BATEILHOCTH. 3aBUCUMOCTE 35&3 A H t
«Macca — CBETMMOCTEY IS 3BE37 TJIaBHOM ITOCJIEI0BATEIHLHOCTH. A
BHYTpeHEES CTpOCHHE 35831 W3ydenne THIIOB TallaKTHK, paJlOTaIIAKTHK
) .. U KBa3zapoB. 3yuyeHue ABKEHUS HEOECHBIX
CoBpeMeHHBIEC TPEJCTABICHAUS O MPOUCXOXKICHUH U 3Boionnu CoiHIa W 3BE3. DTambl P Y - A N
UMM 3BEA Tel, OSBOJNIOLUU 3BE3N H  BceneHHOM,
M v Farac o IOt ey b
TTonoxxenne n nmxenne Connna B I'anaktuke. THIIBI ralakTHK. A . o
Pa/HOrataKkTHKM 1 KBa3aphi cpene, MacITaOHOM CTPYKTYpsl BCeaeHHOI.
U&pHbIC JIBIPHI B ApaX ranaanK OOwbsicHeHue pacupeHust BcenenHodt Ha
’ OCHOBE 3aK0oHa Xa00J1a.
Beenennas. Pacumpenne IlonroroBka K OOCYKIEHHIO HEPEIISHHBIX
Bcenennoii. 3akon Xa66mna. Paz6oeranue ranaktuk. Teopus bonbmioro B3peiBa. PennkroBoe A YA p
SAIVUCHIe mpobieM ACTPOHOMHU. [IpoBenenue
Mag]mra6H-a;{ S HAOMIONCHUI HEBOOPYXKEHHBIM TJIA30M C
. . HCIIOJIL30BAHUEM KOMIILIOTEPHEIX
Bcenennoii. Meraranaktuka. HepeniéHabie mpoOIeMbl aCTPOHOMUH. NpUTOKeHHH I8 ONpEIeTeHUA HOJ‘IO)erHI/IH
. . 2
[IpakTnueckue 3anarus: Pemenue 3agad Ha TeMy: « DJIEMEHTBI ACTPOHOMUU HEGECHBIX OGBEKTOB HA KOHKDETHYIO IATy:
U aCTpOPH3HUKN» OCHOBHbIE c03Be31us1 CEBEPHOTO MOITyIIAPHUs
2

JlaboparopHsie 3anstus: «M3ydenue 3BE3THOTO HEOAY.

U SIpKU€E 3BE3BI.

[IpoBenenune HabmoAeHN B Teieckon JIyHBI,
mnaner, Muneunoro IlyTu.

VYdacTie B JUCKYCCHH O HEpEIICHHBIX
npo0seMax acTpOHOMHHU
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Paznen 10. O6001mawmnee noBTopeHue

&

VYuactue B JIUCKycCHH O POJIM (DU3UKH U

Tema 10.1 OGo6manee NOBTOPEHHE 2 aCTpOHOMHMHM B Da3IM4HBIX  cdepax
TS, T — ) JCATENBHOCTH HeNoBeKa.
P ! IToaroroBka coo01eHnit 0 MeCTe
O6oOmenne © CHCTEMaTH3alUs CONEpXAaHUS pPa3leNoB Kypca «MexaHUKay, bu3MuecKolf  KapTMHBI MHpa B DAY
«MonekynsapHas (QU3MKa W TePMOJMHAMHUKA», «NEKTpoauHaMuKay, «KonebaHus u COBPEMEHHBIX Mpe/ICTaBICHHT
BOJHBDY, «OCHOBBI CHEIMAILHOW TEOPHHM OTHOCHUTEIBHOCTH», «KBaHTOBas Qu3nkay, o TIpHpo7IC.
«DNeMeHTBI ACTPOHOMHMH M aCTPOPU3UKIY. BLITOTHEHHE yUeGHBIX 3a1aHHH,
Ponb ¢u3ukM W acTpOHOMHH B SKOHOMHYECKOW, TEXHOJOTHMYECKOM, COLMAJIbHOW 1 JIEMOHCTPUPYIOIINX ~ OCBOGHHE ~ OCHOBHBIX
9TUYECKOH cv(bepax JCATENBHOCTH MeNOBEKA, POIb . MECTO (beBI/IKI/I 1 acTpOHOMUH B TOHSTHI, DU3MUECKUX BETWUMH M 3aKOHOB
COBPECMCHHOMW HAYYHOU KAPTUHE MHpPA, 3HAYCHUC OIMUCATCIbHOM, CHCTEMATHU3HUPYIOUICH, Kypca (I)I/I3I/IKI/I 10—11 knaccos
OOBSICHUTENTFHOHN H
MPOTHOCTHYECKON (YHKIHMH  (U3NUECKOW TEOpHUH, pPONb (UIUIECKOH TEOpHHu B
(hopMUpPOBaHUM NIPEACTABICHUH 0 PU3NUECKON KapTHHE MUPa, MECTO (PU3NUECKOI KapTHHBI
MHpa B 00IIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPE/ICTABICHUH O IPUPOJIE
3adeTHasi padoTa, NPOMEXKYTOUHAS ATTECTAIUA 2
126

Bcero
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4 YCJIOBUS PEAJIMBAIIUUA YYEBHOI'O ITPEJIMETA OYII.06
Puszuka
4.1 TpeOoBaHusi K MATepPUATbHO-TEXHUYECKOMY 00ecIeYeHU IO

Peanuzanust yueOHoro mpenmera @duszmka TpeOyer Hamuyusi y4eOHOTO
KaOuHeTa (QU3UKU.

VYyeOHast aynuropusi Jis TPOBEIACHUS 3aHATUN JICKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUIA, TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJbTAIUN, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTalun

[TomemeHuss 71 CaMOCTOSTENBHOW PabOThl OO0yYarOIMIMXCS JTOJKHBI OBITh
OCHAINIEHb KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOYEHUS K
WH()OPMAITMOHHO-TEIICKOMMYHUKAIIMOHHOM CETH W OO0ECIEYeHWEeM JOCTyla B
AJIEKTPOHHYI0  HMH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpeay 00pa3oBaTeIbHOU
OpraHu3aIuu

O6opynoBaHue yueOHOTO KaOMHETA:

Kommiekt yuebHoM Mebenu:

— pabouee MecTO mpenoaBaTens (CTo, CTY);

— paboumne MecTa o0ydaromuxcs (CToJbI, CTyJbs) Ha 30 yenoBek

Texnuueckue cpeacTa 00ydeHUsI:

— TIPOEKTOP;

— DKpaH;

— HOYTOYyK

4.2. IlepeyeHb HOPMATHBHBIX MPABOBbIX JOKYMEHTOB, OCHOBHOI H
JAOIOJHUTEJIbHOM Y4eOHOM JTUTEePaTypPhbl, HEO0X0AMMOM /151 0CBOCHUSA
yueoHoro npeamera OYIL.06 ®u3zuka

HopmaTuBHbIE NPaBOBbIE JOKYMEHTHI:

®I'OC CIIO no cnennansHocTH 23.02.04 TexHuueckas sKCILTyaTaus MoabEMHO-
TPAHCTIOPTHBIX, CTPOMTEIBHBIX, JOPOKHBIX MamWH # 00opyAoBaHusa (mO
OTPACIISIM)

Oenepanbabiii 3akoH oT 29.12. 2012 Ne 273-®3 «O06 oOpazoBaHuU B
Poccuiickoit denepanuny. [Ipukaz Munoopuayku Poccun ot 17.05.2012 Ne 413
«O0  yrBepxkaeHMM  (enepalbHOrO  TOCYAApCTBEHHOIO  00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero (IOJIHOT0) O0IIEro 00pa3oBaHUM.

[Ipukaz MunoOpnayku Poccum ot 29.12.2014 No 1645 «O BHeceHUH
u3menennit B Ilpuka3 MunuctepctBa oOpa3oBaHusi W Hayku Poccuiickoit
Oenepanun - ot 17.05.2012 Ne 413 «0O6 yrBepxkaeHuu (denepajibHOro
rOCYJIJapCTBEHHOT0 00pa30BaTEIBLHOIO CTAHAAPTa CpPeIHEro (TMOJIHOI0) OOIIEero
00pa3oBaHUs.

[Tucemo JlemaprameHTa rocylapCTBEHHON MOJUTHKH B c(hepe MOArOTOBKH
pabounx kaapoB u IO Mwunobpuayku Poccuu ot 17.03.2015 Ne 06-259
«PexomeHganuu no opraHu3alyy IOJIY4YEHHUs CpeaHero ooiero oOpa3zoBaHUsS B
npejesnax OCBOCHHUSI 00pa30oBaTENbHBIX MPOTrpaMM CpeaHEro npodecCuoHaIbHOrO
oOpa3zoBaHusg Ha 0a3e OCHOBHOTO oOHIEro oOpa3oBaHMS C Y4YETOM TpeOOBAHMIA
(denepanbHbIX TOCYAAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4YaeMOM
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npodeccun WM CrenuagbHOCTH CPEeTHEro MPOPECCHOHATIEHOTO 00pa30BaAHMS
OcHoBHas JuTEparypa:

1. Mskumes, I'. 5. ®uszuka: 10 knacc: 0a30BbIi U yrIyOJIEHHBIA YPOBHU :
yueOnuk / I'. 1. Msakumes, b. b. Byxosues, H. H. Cotckuii ; mox pegakmuei H. A.
[TapdentreBoii. — 10-e uzn. — Mocksa : IIpocsemienue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT : 3MeKTPOHHBIN // DIEKTPOHHBIN pecypc HudpOBOit
obpazoBatenbHolt cpenpl  CIIO  PROFoOpazoBanmue : [caiit]. — URL:
https://profspo.ru/books/132340.

2. Mskumies, I'. 5. ®usuka: 11 kimacc: 6a30BbIid U yriayOJEHHBIA YPOBHU :
yueOnuk / I'. SI. Msakumes, b. b. Byxosues, B. M. Yapyrun ; nox penakuueit H. A.
[TapdenTtreBoit. — 11-e uzn. — Mocksa : [Ipocsemenue, 2023. — 440 ¢c. — ISBN
978-5-09-103620-6. — TekcT : 2MeKTPOHHBIN // DIEKTPOHHBIN pecypc UudPOBO
obpazoBarenpHoli  cpeapl  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132346.

3. Mapos, E. A. OnopHbIe KOHCIIEKTBI U Pa3HOYPOBHEBBIE 3a1aHus. Ousuka.
10 xnacc / E. A. Mapon. — Cankrt-IletepOypr : Buktopus miroc, 2022. — 96 c.
— ISBN 978-5-91673-022-7. — TeKcCT : 2JEKTPOHHBIM // DAESKTPOHHBIN pecypc
uupposoit odbpazosarenbHol cpenpl CIIO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/123775.

4. MapoH, E. A. OnopHblie KOHCIIEKTHI M pa3HOYpPOBHEBBIC 3a1aHusl. Duzuka.
11 xmacc / E. A. Mapon. — Cankrt-IlerepOypr : Bukropus mtoc, 2021. — 80 c.
— ISBN 978-5-91673-107-1. — TekcT : 2MeKTpOHHBIN // DIEKTPOHHBIA pecypc
mugpoBoit obpazosarensHoil cpeapl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/123776).

JlonoJiHMTeIbHASA JIUTEepaTypa:

1. Bacunves, A. A. ®usuka. bazoBeiii ypoBeHb: 10—11 kimaccel : yueOHUK
Il cpemHero  ob6miero  oOpasoBanus/  A. A. BacuiwseB, B. E. ®emopos,
JI. 1. XpamoB. — 2-e¢ wu3a., ucop. u jgon. — Mocksa : M3garensctBo FOpaidr,
2023. — 211 ¢. — (O6meo0bpa3zoBarenpHbii 1UKIT). — ISBN 978-5-534-16086-4.
— Tekct : anextpoHHsii // ObOpazoBarenbHas minatdgopma FOpailt [cailT]. —
URL:

2. ®u3nKa: METOJAMYECKUE YKa3aHHUsl K BBITIOJTHEHUIO J1aOOPATOPHBIX paboT
s crynerntoB  CIIO Bcex wnHampaienuin / ®I'BOY BO  «Boponexckuit
rOCYJJapCTBEHHBIA TEXHUYECKUW YHUBEpcuUteT»; cocT.. B. H. [epemnko, E. B.
AunekceeBa. Boponex: U3n-so BI'TY, 2021. 35 c.

3. ®uzuka. Paznen «MexaHuKkay: METOOUYECKHE YKa3aHUS K BBINOJHEHUIO
CaMOCTOATENBLHON PabOThI MJisi CTyAeHTOB Beex crnernuanbHoctel CI1O / ®T'BOY
BO «BopoHexckHil ToCy1apCTBEHHbII TEXHUYECKUA YHUBEPCUTET»; cocT.. E. B.
Aunexkceesa, B. H. [Ilepenko. Boponex: U3a-8o BI'TY, 2021. 30 c.

4.3. IlepedyeHb NporpaMmMHOro odoecmnevyeHusi, npogecCHOHAJIbHbIX 0a3
JAHHBIX, TH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM pPeCypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTepHEeT», HEO0OXO0AUMBIX
1J1 ocBoeHus yueOHoro npeamera OYIL.06 ®usuka
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https://urait.ru/bcode/530393
https://profspo.ru/books/123776

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2.  CIIC Koncynerant bromkerasie  opranmsamuu: Bepcus  I[Ipod
CrienManbHbIN_ BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

https://www.iprbookshop.ru/

https://www.elibrary.ru/defaultx.asp

https://biblioclub.ru/

https://e.lanbook.com/

https://profspo.ru/

https://urait.ru/

https://old.education.cchgeu.ru/

https://efizika.ru/

https://infourok.ru

https://www.youtube.com/

4.4. OcoOennoctu peamuzanuu ydeonoro npeamera OYIL06 ®@usuka nias
o0ydauuxcst U3 YMCJIa HHBAJIWA0B M JHI[ ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu Jauy ¢ O02PAHUYEHHBIMU  BOZMONICHOCMAMU  300POBbS,
npeoycmampueaemcs UHOUBUOYANbHbIU 2pahuk 00y4eHus.

Hneanuowvl u muya ¢ 0epaHudeHHbIMU 803MONCHOCIAMU 300P0Bbs 0OecneyeHbl
NeYamHLIMU U DJIeKMPOHHLIMU — 00PA308AMENbHBIMU  pecypcamu 8 ¢hopmax,
a0anmupoBanHHbIX K 02PAHUYEHUIM UX 300P08bL.

s ocywecmenenus npoyeoyp meKyujeco KOHMPOAs YCNesaemocmu u
NPOMENCYMOUHOU ammecmayuul 00yYaowuxcs, co30aromcs GoHobl OYEeHOUHbIX
cpeocms,  a0anmuposamuvie Oas  UHBAAUOO8 U JUY C  O2PAHUYEHHbIMU
BO3MONCHOCMAMU  300P08bsL U  NO3BOJAIOWUE OYSHUMb OOCMUdICEHUEe —UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00pPA308AMENbHOU Npocpamme pe3yilbmamos
00yueHUsT U YpoBeHb CEHOPMUPOBAHHOCMU BCeX KOMNemeHYUll, 3as6/IeHHbIX 8
06pazoeamenvHol npocpamme.

40


https://www.youtube.com/
https://infourok.ru/
https://efizika.ru/
https://urait.ru/
https://profspo.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://www.elibrary.ru/defaultx.asp
https://www.iprbookshop.ru/

5 KOHTPOJIb U OLIEHKA JOCTUXKEHU PE3YJIBTATOB
OCBOEHUA YYEBHOI'O ITPEJIMETA OVYIIL.06 ®u3uka

JlocTkeHne JIMYHOCTHBIX PE3YJIbTATOB OLICHMBAETCS HAa KaueCTBEHHOM YpoBHeE (0e3
otMeTku). CPOpMUPOBAHHOCTH MPEAMETHBIX, METAIIPEIMETHBIX, IMYHOCTHBIX YMEHUN U 3HAHUM
OLIEHMBAETCsl B Oayyiax MpErnojiaBaTeleM B MPOLIECCE BBIMOJIHEHUS OCHOBHBIX BHJOB y4eOHOM
NesITeIbHOCTH 00y4YarolUXCsl, TECTUPOBAHMS, BBHIOJHEHHSI 00YYarOIIMMUCA CaMOCTOSITENIbHOM
paboThI, 1O pe3ysbTaTaM TEKYIIETr0 KOHTPOJIS U IIPOMEKYTOUHOM aTTECTALIUH.

OreHka pe3yJbTaToB

PesyipraTer 00yueHUs
Y Y (opmbl 1 MeTOBI)

JINMYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE I10 TEME
1) rpa:kIaHCKOr0 BOCIIMTAHUS: YCTHBIN OTIPOC
c(hopMUPOBAHHOCTH rpak1aHCKOU no3uruy | KOHTPOIIbHAs paboTa

o0y4Jaromerocs Kak aKkTHBHOTO M OTBETCTBEHHOro wieHa | AM(P(EpeHIMPOBAHHbII 3a4eT
pOcCUiCKOro 00IIIeCTBa;

OPUHATHE  TPAAULMOHHBIX  OOIIEUYEIIOBEUECKUX
TYMAHUCTHUYECKUX U JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B
UHTEpecax TpakJaHCKOro o0IlecTBa, Yy4acTBOBaTh B
caMOyIpaBJIEeHUH B 00pa30BaTEIbHON OpraHU3aliy;

YMEHUE  B3aUMOJCHCTBOBAaTH C  COLIMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUH C UX (QYHKIUAMH W
Ha3HAYCHUEM,;

FOTOBHOCTb K TyMaHUTapHOW M BOJOHTEPCKOU
NEeSATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  POCCHUMCKOW  TpaKJaHCKOU
UJEHTUYHOCTHU, IATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K  T[OCYJapCTBEHHBIM
CHUMBOJIaM, JOCTM)KEHUSIM POCCUHMCKHMX YYEHBIX B 00JACTH
(DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OpPMHUPOBAHHOCTb ~ HPABCTBEHHOI'O  CO3HAHMS,
3THUYECKOT'0 TIOBEJICHUS;

CIOCOOHOCTh OLIEHUBATh CHUTYalMI0 M TNPUHUMATD
OCO3HAHHBIE pEIIEHUS, OPUEHTHUPYACh HA MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOIO BKJIAJa B  IIOCTPOEHHUE
YCTOWYMBOTO OyIyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHWE K MHUpY, BKIOYas
ACTETUKY HAay4YHOT'O TBOPYECTBA, MPUCYIIEro (U3UYECKOM
HayKe;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K Pa3IUYHBIM cdepaMm mpodeccHoHANTbHOM
NEeSTeIbHOCTH, B TOM 4YHCIIE CBSI3aHHBIM C (U3UKOH H
TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBI  BHIOOP
Oynymeid mpodecCud | peaqn30BbIBaTh COOCTBEHHBIC
YKU3HECHHbIC TIJIaHBI,

TOTOBHOCTb U CHOCOOHOCTH K OOpa3oBaHUIO U
camMo00pa30BaHUI0 B 00acTH (PU3WKU HA MPOTSHKEHUU BCEH
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KU3HU;
6) IK0JI0rM4ecKOro BOCIIMTAHMS:
c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIBTYPBHI,

OCO3HaHME  TJIOOAIBHOTO  XapakTepa  AKOJIOTHYECKHX

npobiuem;

IJJAHUPOBAHUE M  OCYIIECTBICHUE JICEUCTBUM B
OKpY>Karolllel cpelle Ha OCHOBE 3HAHMUS LIEJIEN YCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA;

Pacmmpenue omnbiTa AESTEIBHOCTH IKOJOTHYECKOM
HaMpaBJI€HHOCTH Ha OCHOBE MMEIOMIMXCS 3HAHUM 10
¢busuke;

7) HEHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS

¢bu3nueckoil HayKH;

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEJIbHOCTH,
TOTOBHOCTh B TPOIIECCE M3YYCHHS] (DU3MKU OCYIIECTBIISITH
MPOEKTHYIO u HCCIIEIOBATENIbCKYIO  JEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDBI

OBHa}IeHI/Ie YHHUBCPCAJTIbHBIMHU ITO3HABATCIIbHBIMU

JIeHCTBUSIMHU:

Bba3oBble JJoruyeckne aeiicTBUs:

CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyaJIM3upOBaTh npo0iemy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIPEIEIISATh LETN JIeITEIBLHOCTH, 3aJaBaTh

mapaMeTpel W KPUTEPUU UX JIOCTIDKEHUS; BBISBIISTH
3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pPacCMaTPUBAEMBbIX
(bu3nUecKuX SBICHUSIX;

pa3pabaThIBaTh TUIaH PEHICHUs MTPOOJIEMBI C yUETOM
aHallM3a WMEIONIMXCS MaTepHUaTbHBIX M HEMaTePUAIbHBIX
pecypcoB;

BHOCHTHh KOPPEKTUBHI B JEATEIHHOCTh, OICHUBATH
COOTBETCTBHE pE3yJbTaTOB LENSIM, OLEHUBAaTh pPUCKH
MOCIIEACTBHM JIEATEITHHOCTH;

KOOPAMHHUPOBATh M BBIMIOJIHATH PabOTy B YCJIOBHUSAX
peabHOTO, BHUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHHE TPU PEIICHUU
YKU3HEHHBIX TIPOOJIEM.

basoBble ucciienoBare/ibCKie 1eHCTBUSA:

Brnanerb HayyHOW TEPMHUHOJIOTHEHN, KIHOUYEBBIMHU
MOHSITUSMH U METOJaMH  (PU3MUYECKON HAYKU;

BJIQ/IETh HABBIKAMU Y4YEOHO-HCCIEA0BATEIbCKON U
IIPOEKTHOM  NIE€ATEJIBHOCTH B obnacTtu ¢bu3uky,
CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOWCKY  METOJOB  pemeHus  3agad  (U3NYECKOTro
CoJiep>KaHusl, MIPUMEHEHHUIO PA3JINYHBIX METOAOB MTO3HAHUS;

BIQJICTh BUJAMH JESTEIBHOCTH M0 TOJYYCHHIO
HOBOTO 3HAHHWS, €r0 HMHTEpIpeTalH, MpeoOpa3oBaHUI0 U

TECTUPOBAHUE 10 TEME
YCTHBIN OITPOC

KOHTpOJIbHAsA paboTa
nuddepeHIMpOBaHHBIN 3a4eT
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MPUMEHECHUIO B PA3IUYHBIX YYEOHBIX CHUTYyalHsX, B TOM
YUCJIE TIPH CO3/JaHMHM YYEOHBIX MPOEKTOB B 00JACTH
¢bu3uKy;

BBISBJISITH ~ NPUYMHHO-CIIEACTBEHHbIE  CBSI3U U
aKTyalu3upoBaTh  3ajady, BBIBHTaTh THUIOTE3Y €&
pelIeHus, HAXOAUTh apIrYMEHThI i J0Ka3aTeIbCTBA CBOUX
YTBEPKICHHUIA, 3a/1aBaTh TapaMeTPhl U KPUTEPUU PEIICHHUS;

AQHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ pEHICHUS
3aJjaud  pe3yibTaThl, KPUTHYECKH  OLEHUBATh  UX
JOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJTUPOBATH COOCTBEHHBIC 3a7a4H B
o0pa3oBaTeNbHOM JEATENLHOCTH, B TOM UHCIE TMIPH
W3y4eHUHn (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIIEHUBATh
MPUOOPETEHHBIN OTIBIT;

yMETh MEPEeHOCUTh 3HaHUS 1o (QuU3NKe B
MPAKTHYECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

yMETh  WHTETPUPOBATh  3HAHUS W3  Pa3HBIX
MpeIMeTHhIX  oOnacTed;  BBIABUTATh  HOBbIE  HJIEH,
npenaraTh OpPUTHHAIBHBIC MOAXOJbI U PEIICHUS; CTaBUTH
npoOiieMbl W 3aJayM, JOMYCKAaloIllhe albTepHATUBHBIC
pelIeHusI.

PatGora ¢ undopmanmeii:

BIQJICTh  HABBIKAMHU  TIOMY4YeHHUS  HH(POpPMAIUH
(bu3NYECKOro COAEep)KaHUS U3 UCTOUYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENTLHO OCYIIECTBIISTh TIOWCK, aHam3,
CUCTEMAaTH3alluI0 M HUHTEpIpeTanuio  HHQOpMAaIUH
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS;

OLICHHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCTIONB30BaTh  CpeACcTBa  WHQPOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHii B pelieHnn
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOMI0JIeHHEM TPEOOBAHHMKM SPTrOHOMUKH, TEXHUKH
0€30MMacHOCTH, THTUEHBI, PECYPCOCOEPEIKECHHUSI, TPABOBBIX H
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYUECKOTO COJCpKAHUSI B
pa3iauuHbBIX QopmaTax ¢ Y4€TOM HazHaueHUs UHGPOpMaIUu
U 1EJEeBOM ayAWTOPHM, BBIOMpAs ONTUMAIbHYIO (QopMy
MIPEJICTaBJICHUS U BU3YyaJU3al1H.

OBnazieHne YHUBEPCATIbHBIMA KOMMYHUKATUBHBIMHU
y4eOHBIMU JICHCTBUSIMH:

OCYLIECTBIIATh OOILIEHHE HAa YpOKax (PU3MKH U BO
BHEYPOYHOHN JIEATENBbHOCTH; PAaClO3HaBaThb IPEAIOCHUIKH
KOH(QJIMKTHBIX ~ CHTyallMd W  CMSr4ath  KOH(QJIMKTHI,
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pEHHUS C
HCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB;

IIOHMMaTb M HCIOJB30BaTh  IPEUMYIIECTBA
KOMaHIHOM ¥  MHIUBHIYaJIbHOM  pabOTHI;  BHIOMpATH
TEMaTUKy M METOAbl COBMECTHBIX JEHCTBHH € Y4ETOM
OOIIMX MHTEPECOB, W BO3MOXKHOCTEH KaXXJIOTO 4YICHA
KOJJIEKTUBA;
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OPUHMMAThb LEJIM  COBMECTHOM  JI€ATENbHOCTH,
OpPraHM30BBIBATE W KOOPAMHUPOBATH JEHCTBHA MO €€
JOCTHKEHUIO: COCTABJIATH IUIAH JACUCTBUHM, pPACIPENENATh
poiu ¢ yd4€TOoM MHEHUH Y4YaCTHUKOB, OOCYXIaTb
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATH KayeCTBO CBOETO BKJIaJa M KaKIOTO
yY4acTHMKa  KOMaHAbl B  OOmMIl  pe3ymbraT 1o
pa3pabOTaHHBIM KPHUTEPHSIM,

npeiaraTh HOBBIE IPOEKTHI, OLEHUBAThb HJIEU C
MIO3ULMM  HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKOU
3HaYUMOCTH;

OCYUIECTBIIATH ITO3UTHUBHOE CTPaTEru4eCcKoe
[IOBEICHNE B  pa3IMUHBIX  CHUTyalMsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

OBaneHne YHUBEPCAIBHBIMU PETYISTHBHBIMU YUSOHBIMU
JIEUCTBUSIMU:

Camoopranusauus:

CaMOCTOSITEJIBHO ~ OCYLIECTBJIATH  IIO3HABATEIBHYIO
JESTeTBHOCTD B 00JIaCTH (PU3UKUA M aCTPOHOMUH, BBISIBIISITH
npoOaeMbl, CTaBUTh MU (OPMYJIMPOBATH COOCTBEHHBIE
3a]1a4H;

CaMOCTOSITEJIBHO ~ COCTaBJIATh  IUIAH  PELICHMS
pacuéTHBIX M KAueCTBEHHBIX 3aJa4, IUIAH BBIIOJHEHUS
MPAaKTUYEeCKON paboThl C YYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupsATh paMKH y4eOHOro IpeiMeTa Ha OCHOBE
JIMYHBIX MIPEIOYTEHUH;

JIeJlaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro,
Opatb Ha ce0sl OTBETCTBEHHOCTb 3a PEILCHHE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh ()OPMHUPOBAHUIO M  TPOSBICHUIO
SpYIUIIH B 007acTH (PU3HMKH, TIOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTeIbHbIN U KyJIbTypHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAJIbLHBIH MHTEJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyalusiM, BHOCHUTb
KOPPEKTHUBBl B JIEATEIBHOCTh, OLIEHUBAaTh COOTBETCTBHE
pE3yJIBTATOB LIEIAM;

BJIa/IETh HaBBIKAMM NO3HABATEJILHOM peQuieKCHH Kak
OCO3HAHUS COBEPIIAEMBIX JACUCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MNPUEMBI  peduIeKCUU Uil  OLICHKH
CUTyalluy, BbIOOpa BEPHOI'O PELLICHUS;

YMETb  OLICHMBaTb PUCKU M  CBOEBPEMEHHO
IIPUHUMATh pEUIeHHs N0 MX CHIWKEHUIO; NPUHUMATh
MOTHBBI M apryMEHTBl IPYI'MX IPH aHAJIU3€ PEe3yJIbTaTOB
NEeSITeIbHOCTH; IPUHUMATD ce0s1, TOHUMAasi CBOM HEJIOCTATKH
U JJOCTOUHCTBA;

OPUHUMAaTh MOTUBBI M AapryMEHTbl JpYTuUX IpHU
aHau3e Pe3yJbTAaTOB JEATEIBHOCTH; IPU3HABaThb CBOE
IIPaBO U NPaBO APYTUX HA OIINOKH.

B nmpouecce JOCTUKCHHUS JIMYHOCTHBIX
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pe3yJabTaTOB OCBOEHUS MPOrpaMMbl 1O (U3UKE JJIS YPOBHS
cpemHero  oOmero  oOpa3oBaHHSA Yy  OOyYarOIIUXCS

COBCPHICHCTBYCTCA E)MOI_[I/IOHaJ'IBHblf/’I HUHTCIIICKT,
npeAroaralonmii - copMUPOBAaHHOCTD:
CaMOCO3HaHHUs, BKJTFOUYAFOILIETO CIIOCOOHOCTH

IIOHMMATh CBOE€ DMOLMOHAIBHOE COCTOSIHUE, BHICTbH
HaNpaBJICHUS PaA3BUTUSL COOCTBEHHOH SMOLMOHAIBHOMN
cdepsl, OBITh YBEpEHHBIM B ce0e;

CcaMOpEeryJIMpPOBaHMsl, BKIIOUYAIOLIET0 CAMOKOHTPOJIb,
YMEHHE NPHUHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEIECHUE,
CIOCOOHOCTh  QJANTHPOBATBCA K HMOLMOHAIBHBIM
U3MEHEHHUSAM U MPOSABIATH TMOKOCTb, OBITH OTKPBITHIM

HOBOMY;
BHYTPEHHE MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIICHHE
K JOCTUXCHUIO neiaun )41 ycCrexy, OIITUMU3M,

MHUIIMATUBHOCTh, YMEHHE JEWCTBOBaTh, UCXOMAS U3 CBOUX
BO3MOXKHOCTEI;

SMIATHH, BKIIOYAIOUIEH CIMOCOOHOCTh TOHUMATh
OMOLIMOHAJIBHOE COCTOSAHUE NPYIUX, YYUTHIBATH €r0 IIpHU
OCYIIECTBJICHUU OOIICHHS, CIIOCOOHOCTh K COUYYBCTBHIO H

COIIEPEKUBAHHUIO;
COLIMAJIBHBIX HaBBIKOB, BKJIFOYAKOIUX
CIIOCOOHOCTB BBICTPAMBATh OTHOILICHHUS C JPYTHUMHU

JFOABMH, 3a00THTBCS, TPOSBISATH HHTEPEC W pa3periath
KOH()JTHKTHI.

I[NPEAMETHBIE PE3VYJIBTATHI

K konmy oOydenus B 1 ceMecTpe TpeaMeTHBIE
pe3ynbTaThl Ha ©0a30BOM ypOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH y OOYUAFOIIUXCS YMCHHIA:

JEMOHCTPUPOBaTh Ha MpPUMEpax poOJIb M MECTO
¢u3uku B GOpMHPOBAHUHT COBPEMEHHOU Hay4yHOU
KapTUHBl MHpA, B Pa3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTHM, B IIPAKTUYECKOMN ACATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HM3YyUYEHHBIX
(bu3HYECKUX MOJIENCH: MaTepualibHasl TOUYKa, HHEPIIUATbHAS
cucteMa OTc4€Ta, aOCOJIOTHO TBEPAOE TENO, HACANbHBIM
ra3, MOJEJIM CTPOCHMS ra3oB, KUIAKOCTEH M TBEPABIX TEIl,
TOYCYHBIN AJIEKTPUUECKUI 3apsi/i IPU PEIIeHUN (HU3MUECKUX
3ajay;

pacro3HaBath (U3UYECKUE SIBJICHHS (IPOIECCHI) H
OOBSICHATH X HA OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-
KMHETUYECKOU TEOpUU CTpOCHHMS  BellecTBa U
AJIEKTPOAMHAMHUKH: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
MpsIMOJIMHEMHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe  Ted,
JIBUKCHHE [0 OKPYXKHOCTH, WHEPIHS, B3aMMOJCHCTBHE
ten, auddysus, OpPOYHOBCKOE NBIKCHHE, CTPOCHHE
KHUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00BEMa Tell TpH
HarpeBaHuu  (OXJIQXJEHUHU), TEIUIOBOE  pPaBHOBECHE,
UCTIApeHUe, KOHJCHCAIMs, IUIaBJICHHUE, KPHCTAJUTH3AIIHS,
KHUIIEHUE, BJIAYXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a
IPH €ro HArpeBaHUU B 3aKPBITOM COCYZAE, CBS3b MEKIY
mapaMeTpamMM  COCTOSIHMSL raza B H30Ipoleccax,

TECTUPOBAHUE 10 TEME
YCTHBIN OIIPOC

KOHTpOJIbHAS paboTa

Qg epeHIMPOBaHHBIN 3a4eT
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ANEKTpU3aLUs TeJl, B3AUMOJIEHCTBHE 3aPsI0B;

ONKCHIBATh MEXaHUUYECKOEe [IBHKEHHE, HCIOIb3Ys
(bu3nyecKkue BENIWYMHBI: KOOPAWHATA, MyTh, NIEpPEMEIICHHE,
CKOpOCTb, YCKOpPEHHME, Macca Tejla, Cuja, UMIYJbC Teja,
KMHETHYeCKass  JHEprusi,  MOTEHIMalbHAasi  JHEprus,
MexaHuyeckas paboTa, MeXaHHMYecKas MOIIHOCTb, MpH
OMHCAaHWUU TPABUIBHO TPAKTOBAaTh (UINYECKUN CMBICI
UCIOJB3YEMBIX BEIMYMH, MX OOO3HAUEHUS W EIUHHIIbI,
HaXoAUTh (OPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTMMH BETMYMHAMU;

ONKCHIBaTh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TENl U
TEIUIOBbIE SIBJICHMSI, MCIONb3YsS (U3NYECKUE BETUYUHBI:
JaBJICHUE Ta3a, TEMIEparypa, CpeaHssl KUHETHYecKas
SHEPrus Xa0THYECKOT0 JIBUKCHHUSI MOJIEKYJI,
CpPEeIHEKBaJapaTHU4Hasi CKOPOCTb MOJIEKYJd, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPrusi, padoTa ra3a, KodhuiueHT
MOJIE3HOTO JEHCTBUS TEIIOBOTO JBUTATEJISI; IPU ONMKUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUI CMBICT HCIIOIb3yEMbIX
BEITMYMH, X 0003HAYCHHS U €AMHUIIBI, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYI0 (U3NYECKYIO BEJTUUHUHY C IPYTHUMH
BEITUYUHAM;

ONMCHIBATh HU3yYEHHBIE JJIEKTPUYECKHUE CBOICTBa
BELIECTBA M  JJIEKTPUYECKUE  SBIEHHUS  (IIPOLIECCHI),
UCHONB3YS (PU3MYECKHE BETUYMHBI: DJIEKTPUUECKUN 3aps,
ANIEKTPUUECKOE TO0J€, HAMPSKEHHOCTh TMOJIS, IMOTEHIUA,
pa3HOCTb  MOTEHLMAJOB, TMPH OMHUCAHMM MPABHIBHO
TPaKTOBAaTh (PH3UYECKHI CMBICI HCIOJB3YEMBIX BEIHYUH,
uX O00O03HAYeHUs U eIUHUIBL, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (U3NYECKYIO BEITUYHMHY C IPYTHMH
BEJIMYUHAMU;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl U SBICHUS,
UCHONB3YSl (PU3MYECKHWE 3aKOHbI M TMPUHIUIBL 3aKOH
BcemupHoro tarorenus, I, II u III 3akonbr HeroToHA, 3aK0H
COXPAaHEHHUs MEXaHMYECKOW SHEPruu, 3aKOH COXPaHEHUS
UMIyJIbCA, TPUHIMI  CYNEepPIO3UIUU  CHJI, MPUHIIHI
paBHOIIpaBUs HMHEPLUHATbHBIX CUCTEM oTcuéra,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHIO CTPOEHUS BEILECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPEAHEH KUHETUYECKOW HSHEPruu
TEIJIOBOTO  JIBWKEHUS ~ MOJIEKYJl ¢ aOCOJIOTHOM
TeMIepaTypou, TEpPBbIM 3aKOH TEPMOAMHAMHUKHU, 3aKOH
COXPAaHEHHUsl JJIEKTPUUECKOIo 3apsiaa, 3akoH Kyiona, mpu
3TOM pa3iuyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOe BBIPAKCHHE W  YCIOBUS  (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIUIBI JICHCTBUS MAIIWH,
puOOpPOB U TEXHUUYECKUX YCTPOWCTB; paziuyaTh YCJIOBUSA
ux 0e30I1acHOT0 UCIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

BBIMIOJHATh  AKCIEPUMEHTHI MO  HCCIIEAOBAHUIO
(bu3MYECKUX SIBICHUA W TPOIECCOB C HCIOIH30BAHHEM
OpsIMBIX, M KOCBEHHBIX  HW3MEPEHHH, TpU  ITOM
dbopMynupoBaTh TpobiieMy/3aady W TUIOTE3y y4eOHOro
SKCIIEPUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO
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00OpyJOBaHUS, TPOBOAUTH ONBIT U  (HOPMYyIUPOBATH
BBIBO/JIbI;

OCYHICCTBJIATL NPSAMBIC W KOCBCHHLIC H3MCPCHUA
(bu3NYeCKUX BEJIWYHMH, MPU 3TOM BBIOMPATh ONTHUMAJIbHBIH
CHOC06 HU3MCPCHUA W HCIIOJIB30BATh H3BCCTHBIC MCTOIbI
OIIEHKH MOTPEIIHOCTEN N3MEPEHUH;

HCCIICAOBAaTh 3aBHUCHUMOCTH MCKIY (1)I/I3I/I‘ICCKI/IMI/I
BEJIMYMHAMU C HCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, MpH
9TOM KOHCTPYHUPOBAThH YCTaHOBKY, (uKcupoBatb
pe3ynbTaThl  MOJIYYEHHOHW  3aBUCHUMOCTH  (DU3MUYECKUX
BCJIIMYNH B BUJC Ta6JII/II_I n Fpa(i)I/IKOB, AcJ1aTb BBIBOJBI IIO
pe3yJibTaTaM UCCIIEOBAHNUS;

coOnroarh TmpaBwia O€30MacHOTO Tpyda IpHU
MPOBEEHNN  HCCIEAOBaHMH B  paMKax  y4eOHOro

HKCIIEPUMEHTA, y4e0HO-HUCCIIeI0BATEIbCKON u
MIPOEKTHOM JeSITeTbHOCTH C WCTIOJIb30BaHUEM
U3MEPUTEIbHBIX YCTPOWCTB 51 71a00paTOPHOTO
00opyI0BaHUS;

peumarb pacuy€THblE 3aJadyd  C SBHO 3aJaHHOMU
(U3UYECKON MOJECIBbIO, WCIIONB3Ysl (DU3MUECKUE 3aKOHBI H
MIPUHIUITBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJjaul BEIOUpPATh

GU3MYECKYI0  MOJENb, BBIACHATh  (DUUYECKHE
BEJIMYMHBI U (OPMYJbI, HEOOXOAMMBIE Al €€ perieHus,
MIPOBOAUTH PACUYETHI U OLIEHUBATH PEATbHOCTh MOTyUYEHHOTO
3HA4YEHUs (PU3NUECKOI BETUUNHBL;

pemiath  KauecTBEHHBbIE  3aJayd:  BBICTPauBaTh
JIOTUYECKH HENPOTHUBOPEUMBYIO LIENOUYKY PACCYKICHHHM C
OMOpOM Ha W3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU H
busznyecKue SBICHHUS,

UCIIONB30BaTh IPU  pEIIeHWH Y4eOHBIX 3aJay
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUH JUIs TTOUCKa,
CTPYKTYpUPOBaHHUS, MHTEPOPETALUU U IPEJCTaBICHUS
y4eOHOM M HAYYHO-TIOMYJIIPHOM MH(POPMALIUH, TTOIy4EeHHON
U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAJIW3UPOBAThH
MoJy4aeMyro HH(OpMAIHIO;

OPUBOJUTH  NPUMEPHl BKJIaJa POCCHMCKUX U
3apyOeKHBIX  YYEHBIX-(U3UKOB B  pa3BUTHE HAYKH,
OOBSICHEHHE MPOLECCOB OKPYXAIOIIEr0 MHUpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO0 (U3MKe
B TIOBCEJHEBHOI JXKM3HU i oOecrieuyeHus Oe301acHOCTH
npu  obOpamieHUn ¢ OpuOoOpaMHM W TEXHUYECKUMH
YCTPOWCTBAMH, Ul COXPAHEHUs 37I0POBbS U COOJIOAECHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPY KaloIle cpefe;

paboTaTte B TpymIme C BBINOJHEHUEM Pa3IHYHBIX
COLMAJbHBIX  pOJIEH, IUIaHUpPOBaTh padOTy  TPYIIIIbI,
palMOHATIBHO pacCTpeiesiTh O0S3aHHOCTH U IJIAHUPOBATh
NeSITEeNbHOCTh B HECTaHAAPTHBIX CHUTYalUsAX, aJeKBAaTHO
OLICHMBATh BKJIAJ] KaXJIOTO M3 YYAaCTHUKOB TPYIIHI B
pelIeHrne paccMaTpuBaeMon MPOOIeMBI.

K koHiy oOydeHuss BO 2 cemMecTpe NPEIMETHbHIC
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pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIONTUXCSI YMEHUM:

JEMOHCTPHPOBATh Ha TPUMEPAX POJIb M MECTO
¢bu3uKd B GOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJOTUH, B
MPAKTUYECKOU JIEATEIIbHOCTH JIFOJEH, UEJIOCTHOCTh U
€IMHCTBO (PU3NIECKOM KApTUHBI MUPA,

YUUTHIBaTh TPAHUIBl [PUMEHEHUS M3YUYEHHBIX
¢bu3nUecKux MoOJeNel: TOYCUHBIH 3JIEKTPUUYECKUI 3aps,
Jy4 CBeTa, TOYEYHBI HCTOYHUK CBETa, SIEpPHAsT MOJENb
aToMa, HYKJIOHHAas MOJENIb aTOMHOTO siapa TpU PEIICHUU
(bu3MYecKuX 3a1ad4;

pacnio3HaBaTh (U3NYECKUE SIBICHHS (IIPOLIECCHI) U
OOBSICHATHL MX Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH H
KBaHTOBOM  (pM3MKHM:  dIEKTpUuYecKas  IMPOBOAMMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JeHCTBHS
TOKa, B3aNMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
MHAYKIUS, ACWCTBUE MAarHUTHOTO MOJs Ha MPOBOIHHK C
TOKOM W  JBWXKYIIMICS  3apsill, DJIEKTPOMAarHUTHBIE
KojeOaHusi U BOJHBI, MPSIMOJUHEHHOE pachpoCTpaHEHHE
CBETa, OTpPaXCHHE, TMpeIoOMIICHHe, HWHTEePHEPEHIINs,
IUdpakus M TMOJApU3alus CBeTa, JUCHEpCHs CBeTa,
¢dorosnexrpuueckuit  3pdexr (poroaddexr), cBeToBOE
JaBJIeHWE, BO3HUKHOBEHHE JIMHEHYaTOro CHEKTpa aroma
BOZOpPOJA, €CTECTBEHHAs u UCKYCCTBEHHAS
PaZOaKTUBHOCTD;

ONMHCHIBATH  W3YYCHHBIE  CBOMCTBAa  BEIIECTBA
(3MeKTpUYecKre, MarHUTHBIE, ONITUYECKUE, IIIEKTPHUUECKYIO
MPOBOAVMOCTh PA3IUYHBIX CpEl) U DSJICKTPOMArHUTHBIC
sBICHUS (TIPOIIECCHI), MCTONB3YS (U3MYECKUE BEIIUMYUHBI:
ANEKTPUYECKUI  3apsill, CHJIa TOKa, JJICKTPUYECKOE
HaNpsDKEHUE, DJIEKTPUYECKOE COIMPOTUBJICHHE, Pa3HOCTD
MOTEHIMAJIOB, SJEKTPOJBMXKYIIas cuia, paboTra TOKa,
MHAYKIHS MarHUTHOTO MoJis, cuia Amrepa, cuia Jlopenna,
WHAYKTUBHOCTh KATYIIKH, DSHEPTUs OJJIEKTPUYECKOTO W
MarHuTHOTO TIOJIEW, TEpHOJ M YacToTa KoJjeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U Cuja TOKa B Ipoliecce
TapMOHHMYECKUX AJIEKTPOMATrHUTHBIX KoyieOaHMH, (oKycHOe
paccTosiHue W ONTHYECKas CHJia JIMH3BI, MPH OINHUCAHUU
MIPaBWJIbHO TPAKTOBaTh (PM3UYECKUN CMBICI HCIIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHWs] ¥ COUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (U3NYECKYIO BETHUUUHY C
JIPYTUMU BEJTMUYNHAMU;

ONKCHIBATh U3YyYEHHBbIE KBAaHTOBBIE SIBICHUS U
MPOLIECCHI, UCHONB3Ys (HU3MUECKUE BEIUYHHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrus U UMMIYILC (HOTOHA, IEPUO/ Oy pacaaa, YHEPTHsI
CBSA3M AaTOMHBIX siiep, TMpH ONHMCAHUU  MPABUIBHO
TPaKTOBAaTh (PU3UYECKHUIA CMBICT HCIOJIb3YEeMbIX BEIHYHH,
ux oO0O3HAaUYeHHA M EAMHULBI, YyKa3bBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (U3NYECKYIO BEITUYUHY C IPYTHMH
BEJIMYMHAMU, BBIUUCISITh 3HaUeHUE (U3NYECKOM BEJIMUYHHBI;
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aHaATM3UPOBaTh (U3NYECKUE TMPOLECCH U SIBICHUS,
UCTONB3ysl (PU3UUECKUE 3aKOHBI M NMPUHIMIBL 3akoH OMa,
3aKOHBI TI0CJIEI0BATEILHOTO U MApajUIEIbHOTO COESAUHEHUS
MPOBOJIHUKOB, 3aKOH Jxoyns—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKIUHU, 3aKOH MPSMOJIMHENHOIO
pacIpoCTpaHEHHs CBETA, 3aKOHBI OTPAXXEHMS CBETA, 3aAKOHBI
IIPEJIOMJIEHUSI ~ CBETA, ypaBHEHHME  OUHIUTEHHA  JUId
dbotorpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH
COXPAaHEHUsl UMILYJIbCa, 3aKOH COXPAHEHUS JIEKTPHUUECKOIO
3apsana, 3aKOH COXPAaHEHHMs MacCOBOIO YHCIA, ITOCTYJIATHI
bopa, 3aKk0H pasinoakTUBHOIO pacmaza, Ipu 3TOM pas3jinyarhb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCcKOe
BBIPAKCHUE u yCII0BUS (rpaHuLIbI, o0acth)
IIPUMEHUMOCTHY;

ONpEACNATh HANpaBJIEHUE  BEKTOpa  MHIYKLIUU
MarHMTHOIO IOJII NPOBOJHHKA C TOKOM, CHJIBI AMIiepa U
cuiel JlopeHua;

CTPOUTh M OINMKCBHIBATH H300pa)k€HUE, CO3/1aBaeMOe
IIJIOCKUM 3€pKaJIOM, TOHKOW JINH30M;

BBINIOJHATh  DKCHEPUMEHTB IO  HMCCIEIOBAHUIO
¢u3nueckux SBIEHHA W TPOLECCOB C HCIOIb30BAHUEM
OpsIMBIX, M  KOCBEHHBIX  HM3MEPEHHMH: TIpU  ITOM
dbopMynpoBaTh TpoOlieMy/3aady U TUIOTE3y y4eOHOTO
JKCIEpUMEHTa, OOUpaTh YCTAaHOBKY W3 IPEAJIOKEHHOTO
00OpyJOBaHUs, TPOBOAUTH ONBIT U  (HOPMYITHUPOBATH
BBIBOJIBI;

OCYLIECTBIIATh TNPSAMBIE U KOCBEHHBIE H3MEPEHMUS
(Gu3n4ecKux BEIUYUH, IIPU ITOM BBIOMPATh ONTHMAJbHBIH
Croco0 H3MEpEeHHsl M HCHOJIb30BATh H3BECTHHIE METOJIBI
OIIEHKH MOTPEIIHOCTEN N3MEPEHUH;

UCCIIEIOBaTh 3aBUCHUMOCTU (PU3MYECKHX BEJTMYUH C
UCIOJIB30BAHUEM  NPAMBIX  HM3MEPEHUH: TP  3TOM
KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUPOBATh pPe3yJIbTaThl
MOJyYeHHOM 3aBUCHUMOCTH (U3UYECKHUX BEIMYMH B BHJE
TabmuI U TpaguKoB, IENaTh BBIBOJBI IO pe3yjbTaTaM
UCCIIEJOBAHMS,

coOmonaTh MpaBuja 0e30MacHOro TpyJda IpH
IPOBEICHUM  HCCIIEOBAaHMM B paMKax  y4eOHOro

HKCIEPUMEHTA, y4e0HO-HUCCIIeI0BATENICKON u
MIPOEKTHOM JeSITeTbHOCTH C WCTIOJIb30BaHUEM
U3MEPUTEIbHBIX YCTPOWCTB 51 71a00paTOPHOTO
000opyI0BaHUS;

peumarb pacuy€THblE 3aJadyd  C SBHO 3aJaHHOMU
(U3UYECKON MOJENBI0, UCTONB3Ysl (U3UYECKUE 3aKOHBI H
NPUHIMIBI, HA OCHOBE aHAJIM3a YCIIOBHSI 33/a4l BBIOMPAThH
(bu3nYeCKy0 MOJIeNb, BBIACIATh (PU3MUECKHUE BETUYUHBI U
bopmynbl, HeoOXoAuMble Uil €€ pelIeHus, HPOBOJHUTH
pacuéTel U OIICHUBATh PEATBbHOCTh MOJYYEHHOI'O 3HAUECHUS
(U3HYECKON BEITUYNHBL;

pemiath  KauecTBEHHBbIE  3aJayd:  BBICTPauBaTh
JIOTHYECKH HETMPOTUBOPEUMBYIO LIEMOYKY PACCYXACHUH C
ONMOpOM Ha W3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU H
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(buznyecKue SBICHHUS,

UCIIONIb30BaTh NPU  pEIIeHUMH Yy4eOHBIX 3aj1ad
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUH JUIs TTOUCKa,
CTPYKTYpUPOBAHMs, HHTEPNPETallUd U IPEJICTABICHHUS
y4eOHOM M Hay4YHO-TIOIYJIIPHOM MH(OpMAIMH, MOTy4YeHHON
U3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBAThH
MoJy4aeMyro HH(OpMAIHIo;

OOBSICHATh NMPUHLMIIBI ASHCTBHUS MAalllUH, MPUOOPOB
U TEXHUYECKHX YCTPOWCTB, pas3inyaTb YCJIOBHUS HUX
0€301acHOr0 MCIOJb30BaHUS B IOBCEAHEBHOM KU3HM;

OPUBOIUTH  TNPHUMEPHl BKJIAZa POCCUHCKUX H
3apyOeKHBIX YUYEHbIX-(QU3UKOB B pa3BUTHE HayKH, B
00BsSICHEHHE TPOIIECCOB OKPY’KAIOIIETO0 MHpa, B Pa3BUTHE
TE€XHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUYECKHWE 3HaHUS N0 (usmke
B IIOBCEOHEBHOW XM3HU A oOecrmedeHus Oe30IIaCHOCTH
npu  oOpameHun ¢ npubopamMH U TEXHHYECKUMHU
YCTPONCTBAMH, Ul COXPAHEHUs 37I0POBbS U COOIIOAEHUS
HOPM DKOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILEH CpeLE;

paboTaTte B TIpynne C BBIIOJHEHUEM pa3IMYHBIX
COLMANIBHBIX ~ pOJIeH, IUIAHUpPOBAaTh paboOTy  TpyMIIbI,
palMOHATIBHO paclpeiessITh 00sS3aHHOCTH U IJIAaHUPOBATh
NeSTeNbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TpYIIbl B
peleHre paccMaTpuBaeMoi MpoOIEeMBI.
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