MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMA
DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHUs
«BopoHexckuii rocy1apCTBEHHBIN TEXHUUYECKUH YHUBEPCUTET)

YTBepxaeHo
B cocTaBe 06pa3oBareabHON IPOrPaMMBI
Y4ebno-meronnueckum copetom BI'TY
17.01.2025 mpotokoma Ne5

PABOYAS ITPOT'PAMMA

Y4eOHOro nmpeamera
OVIL06 ®usuka

CneunanabHocTh: 25.02.08 Dkcruryaraius OSCIIUIOTHBIX aBUAIMOHHBIX CUCTEM

KBaJII/I(l)I/IKaIII/Iﬂ BBIIIYCKHHKA. OIICPaTOP OCCIMIIOTHBIX JIETATEILHBIX alrrapaToB

HopmatuBHbIii cpok 00yuenusi: 3 rona 10 mecsien
®opma 00y4eHUs: OUHAA
I'ox magama moaroroBku: 2025 r.

[Iporpamma oOcyx/IeHa Ha 3acelaHuy METOANYECKOTO coera CIIK

6.12.2024 roga IIporokon Ne 3 []

IIpencenarens meToamdeckoro copera CIIK
noonucs

[Iporpamma onodbpeHa Ha 3acenanuu negarorudeckoro cosera CIIK
20.12.2024 roga IIporokomn Ne 4
[Ipencenarens neparorunueckoro cosera CIIK % // Jlonora H.A

Cepreesa C.1

2025



[Iporpamma yue6Horo mpenmera Y11.06 ®dusuka pazpabotaHa Ha OCHOBE:

- (heZrepalIbBHOTO TOCYAAPCTBEHHOIO0 00pPa30BaTEIbHOTO CTaHAApTa CPETHETO
oOmiero o0pa3oBaHUs, YTBEP)KIEHHOTO MpuKazoM MwuHoOpHayku Poccum ot
17.05.2012 r. Ne 413 ¢ u3MEHEHUSMH, BHECEHHBIMH MpUKazaMu MUHUCTEpCTBA
npocsenieHust Poccuiickoir @eneparuu ot 12 aBrycra 2022 r. Ne732 u ot 27
nekaopst 2023 r. Ne1028,;

- (enepanpHOIl  00pa3oBaTENbHOW MIPOrpaMMbl  CPEAHETO  OOIIETO
oOpa3oBaHus, YTBEPKICHHOHW  TpHWKa3oM  MUHHCTEPCTBA  IMPOCBEIICHHS
Poccutickon @enepanuu ot 18 mas 2023 1. No 371;

- (¢enepasbHOrO0 TOCYJApPCTBEHHOTO O0pa30BAaTENBHOTO CTaHAapTa II0
CHEIUAIBHOCTH  cpeaHero  mpodeccuoHanbHOro  obpasoBanus  25.02.08
DKcrutyaTarys OSCHUIOTHBIX aBUAIMOHHBIX CHUCTEM, yTBepkaeHHOTo IIpmkazom
Munnpocsemenus Poccnn ot 09.01.2023 N 2.

Opranuzanusi-pazpadorunk: BI'TY

Pa3zpaboTunku:
Muxaitnosa M.B., mpenonaBaresns nepBoil KBaMpUKaIMOHHOM KaTEropuu
Pe3nuk H.H., npenogaBarens BeiciIel KBATU(PUKALMOHHON KaTeropun



COJIEPYKAHUE

COIEPIKAHIE ..ottt ettt bbbt b et e b e bt b bt e be e s sbe e b e 3

1  ITACIIOPT PABOYEM ITPOIPAMMBI YUEBHOI'O IIPEJIMETA .....covvievviesieneseesienseeniseeae L
D0 BT 027 312 H PSR TRUP PR PRROTRPPR L
1.1  OOGHACTD MPUMEHEHUS TIPOTPAMMBL. . ...vivveariesrisseesseassesseesseassesseesbeesseaseeabeeseasseaseesbeasnesseeareannenneennis L
1.2  OO6mas xapakrepuctuka yaeOHOro nmpeamMeTa YI1.06 DUBMKA ......cccvvvviveiiiieniiieeniee s L
1.3 Lenu u3ydenus yaeOHOTo mpeamMeTa YIL.0O DUBHKA ........ccccviiviriiiiiiiiiieiecrc s €
1.4  Mecto yueonoro npeamera YI1.06 @usnka B cTpykType [IIICC3:....oiiiiiiiiiiiiieeie e €
2 TIUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A YYEBHOI'O ITPEJIMETA VYII.06

1007 )7 1< H PP O PP PR PRROTRPPR €
3 CTPYKTYPA U COHEPXKAHUE YUEBHOI'O ITPEJIMETA OU3HKA.......cccvveiieiiieaiieiireaieeees 17
3.1 OOweMm yueOHOTO TIpeaMeTa Ou3nKa ¥ BUABI YUCOHOH PAOOTBI.....vievivieeiiieeiieeesiieessireessiseessineenns 17
3.2  Temarmveckuil 1uaH u cogaepxanne yaeOHoro nmpeamera YI1.06 OUBHKA ........cccvecvevveireeiverinene. 18
4  YCJIOBUA PEAJIM3ALIMU YUEBHOI'O [TPEJIMETA VII.06 DU3HKA.......ccevveeiieeiieiireeieeee 3¢
4.1 TpeOoBaHUS K MATEPUATHHO-TEXHUUECKOMY OOCCTICUCHHIED ... vvevverevesreesresnresseeseasnesseesneasnenneenees 3¢
4.2. TlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOM M JIOMTOJHUTEIBHOMN

y4eOHOM JTUTEpaTypbl, HEOOXOAMMOM JJIs1 oOcBOoeHMsI yueOHoro npeamera YI1.06 Ousuka..................... 3

4.3. Ilepeuyens mporpaMmmMHOTo obOecreueHus, TpoPecCHOHAIBHBIX 0a3 TaHHBIX,
WH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM PECYPCOB MH(OPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHON

cetu «HTEpHET», HEOOXOAUMBIX Uil OCBOeHHs ydeOHoro npeamera YI1.06 dusnka..........cocvveveeeee. 3¢
4.4. Ocobennoctu peanuzanuu yaeoHoro npeamera YI1.06 @usuka s oOydaromumxcs u3

YHCJIa MHBAIUAOB M JIAI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBB .....vevvieviiiaiieneeneesnesnesresnesnesseanis 3¢
5 KOHTPOJIb U OLIEHKA JJOCTWXXEHHMI PE3YJIbTATOB OCBOEHUS

YUEBHOTI'O [IPEAMETA VILI.06 DH3HKA ......cccviiiiiiiiiiiiiiiieiiieie e 4(



1 HACIIOPT PABOYEM ITPOI'PAMMBbBI YYEBHOI'O HNPEJIMETA
VI1.06 ®uszuka

1.1 Oo6aacTb npuMeHEeHUs POrPaMMbI

Peanmzanust cpennero oo6mero o6pasoBanus B mpeaenax OIl CIIO mo
porpaMMe TOJTOTOBKHM CHEIUAIMCTOB CPEHEer0 3BeHa IO CHCIUAIbHOCTH
25.02.08 DxkcmryaTanus OSCHUIOTHBIX aBHAIMOHHBIX CHUCTEM B COOTBETCTBUU C
dI'OC CIIO mno cnemumansHocTd 25.02.08 DOkcruryararuss  OSCHUIOTHBIX
aBUAIIMOHHBIX cucTeM ¢ ydeTtom TpeboBanuii @OI'OC cpennero o061iero
oOpa3zoBanusi, yTBepkneHHoro I[Ipukazom Munmnpocsemnienuss Poccun ot
09.01.2023 N 2 (3apeructpupobano B Muntocte Poccuu 13.02.2023 No 72345).

1.2 OO6mas xapakTepucTuka ydyeoHoro npeamera YI1.06 ®@usuka

®dusuka Kak Hayka o HauOoisiee OOUIMX 3aKOHAX HPHUPOJbI, BBICTYNAas B
KauecTBe y4yeOHOTo MpeaMeTa, BHOCUT CYHIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUU
00 okpyxatomiem mupe. Kype dusuku — cucremooOpa3yromuii 1jisi €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOLIECCOB M SIBJIICHUM, U3y4aeMbIX XUMUEH, OMosioTHel, puznueckon reorpadueit
U acTpoHoMuei. Mcronb3oBaHWE M aKTUBHOE MPUMEHEHHE (PU3MYECKHX 3HAHUUN
ONPENEIUIIO XapakTep U OypHOE pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHAJIOB C
3aJaHHBIMU CcBOWcTBaMu. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIaJa B
(GopMHUpOBAaHHE €CTECTBEHHO-HAyYHOM KapTUHbI MHUpa o00ydaromerocs, B
(dbopMUpOBaHHE YMEHUN MPUMEHSTh HayYHbII METOJ MO3HAHUS NPU BHIOJHEHUH
UMU YYEOHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢dusuku mjis ypoBHSI CpeaHEro oOmiero oOpa3oBaHMs
NOJIOXKEH DS UACH, KOTOPbIE MOXXHO pacCMaTpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBHM C HEW KypC SIBIISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (PU3NKU
o0ObeaUMHEH BOKPYr (u3MUecKUMX Teopuid. Benymmm B Kypce sBisieTcs
(dbopMHpoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
noJIe.

Hoesn ecymanumapusayuu. EE peanuzanusi npeanosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3UYECKON HayKd, OCMBICICEHHE CBSI3U Pa3BUTHUS
(bu3MKHIC pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
¥ DKOJIOTUYECKUMU IpodIeMaMu.

Hoes npuxnaonoti nanpasenennocmu. Kypc ¢u3ukn mpeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIOKEHUN
V3yYEHHBIX TEOPUIHU 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TMOCPEICTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX JKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,



KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TaKKe OOCYXICHUS
po0JIeM paluoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKON O€30MacHOCTH.

Crepx’HEBBIMU DJIEMEHTaMHU Kypca (PU3MKM HAa ypOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus SBISAIOTCS (husmdeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UYECKON TEOPUH, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSX O TMPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOpPUHM, JJI OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CHCTeMHO-IeSTEIPHOCTHBIN TTOAX0A B Kypce (DM3UKU peaTu3yeTcs: MPEexKIe
BCETO 3a CYET OpraHU3alUH IKCIIEPUMEHTATHHOU ACSITEIBHOCTH O0YyUYarOIIUXCS.
Jlist 6a30BOTOYPOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (DPOHTAITLHBIX
KpPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIC B MPOTpaMMe
no (Qu3nuke OObEIMHEHBI B OOLIMH CIHCOK YYEHHMYECKUX MPAKTHUYECKUX padoT.
Boijenenre B yka3aHHOM IepedyHE J1aOOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL ¥ OLICHKH, OCYIIECTBIISCTCS yUaCTHUKAMU 00pa30BaTeNIbHOIO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW MIIAaHUPOBAHUSI W OCHaleHus kabuHera ¢uzuku. [lpu
9TOM O0O€ecleurnBaeTCsl OBJAJCHUE OOYy4alOUMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbIC HM3MEPEHUs, HCCIECOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH U
MOCTAaHOBKY OTBITOB IO MMPOBEPKE MPEITIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE YIEISETCS PEIICHUIO PACUETHBIX U KAue€CTBEHHBIX
3amad. [Ipyu 3TOM my1g pacd€THRIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJTaHHON (PU3UICCKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaKk M WHTETpHUpYS 3HAHUS W3
pa3HBIX pasnesnoB. J[7s KauecTBEHHBIX 3a/ad MPHUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTECKaHUs (U3MUECKUX SBICHWHA M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrone BbIOOpa (U3WYECKON MOJenW JUIsl CHUTyalluu TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu DPI'OC COO x wmarepuanbHO-
TEXHUYECKOMY O0ECIEeYeHHI0 yueOHOTO mpoiiecca 0a30BbIil ypOBEHB Kypca (PU3NKH
HAa YpOBHE CpemHero oOmero oOpa3oBaHMs JOJKEH HW3Y4aThCS B YCIOBUSAX
MpEeIMETHOr0 KaOWHeTa (U3HKK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere (U3MKU JOIKHO OBITH
HEe0OXoauMoe J1abopaTopHOe OO0OpYAOBaHHME ISl BBHITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKE YUCHUYECKHX MPAKTHUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliuoHHOe 00opyaoBaHue (opMUpyeTCs B COOTBETCTBHH C
MPUHITUIIOM MWHHUMAJIBHON JOCTaTOYHOCTH M OOECIEeYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B MpOrpaMMe 110 (HU3MKE KIIOUEBBIX JIEMOHCTPAMKN IS
UCCJICIOBAHMUSI  M3y4aeMbIX  SBJICHMA UM  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TTPUMECHEHHI.

JlabopaTopHoe 000pymOBaHHE JUIsI YYCHHYECKHX MPAKTUYECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTHYecKHe KOMIUICKTHI
7ab60paTOpHOTO O00OPYIOBAHUS JTOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUI€ LIU(PPOBBIX TA0O0OPATOPUIA.

1.3 llesin uzydyenus yueoHoro npeamera OYIIL.06 ®uszuka

OCHOBHBIMH TIETISIMUA M3y4eHHS (DU3UKH B OOIEM 0Opa30BaHUM SIBJISTFOTCS:
dbopMHupOBaHUE WHTEpPECa M CTPEMJICHUS OOYYaIOIMUXCs K HAYYHOMY H3YYCHHIO

IPUPOBI, PA3BUTHE UX UHTEIJUIEKTYaAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE MPEJCTABICHUNA O Hay4YHOM METOJE MO3HaHUS U (POpMUPOBAHUE
MCCIIEI0OBATEBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOI'O MHUPOBO33PEHUS KAaK pe3yJibTaTa U3y4eHUs OCHOB
CTpOeHUs MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUe YMEHHMA OOBSACHATH SIBIICHUS C  HCIIOJIb30BAaHUEM
(bU3MYECKNX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE NPEACTABICHUNA O poOiau (PU3MKK i1 PAa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUM.

JlocTikeHre H3THX Lelnell 00ecreunBaeTCsl PEeIIeHUEM CIEeYIOIUX 3a71a4 B
MpoIlecce U3yyeHust Kypca GU3UKHU Ha YPOBHE CpeIHET0 00IIero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpHUSX,  BKJIOYas  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HUKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIIEMEHTHI acCTPOPU3UKH;

dbopMHpOBaHWE YMEHHM TPUMEHSATH TEOPETUYECKHME 3HAHUA  JUIA
0o0BbsiCHeHUsS (U3UYECKUX SIBJICHUN B MPUPOJIC W I MPUHATHUS TPAKTUYECKUX
PEILIEHUIB MOBCEIHEBHOW KU3HH;

OCBOCHHME CIOCOOOB pEIIEeHUs Pa3MYHBIX 3aad C SBHO 3aJlaHHOU
dbu3nUeckol MOJENbI0, 3a/lad, MOJPAa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUE
(dbu3nYecKoi MOJIeTH,aICKBATHON YCIIOBUSM 3a/1auu;

MOHMMaHUEe (PU3NUECKUX OCHOB U NPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB UTEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIUIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TMPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMalmuy,
OIpEENeHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTara;

CO3/IaHUE YCJOBUU [JIsi Pa3BUTUS YMEHHUM MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEITBHOCTH.

1.4 Mecro yuyeoHoro npeamera OYIL.06 ®usuxa B crpykrype IHIICC3:
VYyeoOnniii npeamer Ousnka sBisieTcsl yueOHbIM MPEAMETOM 00s3aTeIbHON

npeametrHoi obnactu  «EcrectBennbie Hayku» @DI'OC cpeanero oOrmiero
oOpa3zoBaHus.

B yueObnom mumane OIl yueOnpiii mpenMer Dusnka BXOIUT B COCTaB
00111e00pa3oBaTeIbHBIX YUEOHBIX TPEIMETOB.

[TporpamMma o ¢pu3MKe BKIIOYALT:
TUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHSI Kypca (U3UKH Ha 6a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYEeHHUS;
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cozieprkanme yueoHoro npeameTa « Du3nukay mo rogam 00ydeHusl.



2 INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
ITPEIMETA OVYIIL.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpenMera «DuU3MKa»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYarouXcsi PyKOBOJICTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEW TMO3HUIMECH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIUPEHHUE >KU3HEHHOTO
ONBITA W OIBITA ICATEIBHOCTH B MPOLECCE PEAIN3ANUU OCHOBHBIX HAIPaBJICHUN
BOCHUTATEIILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOr0 BOCITUTAHUSI:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLIMUM  OOyYaromierocs  Kak
AKTUBHOTO MOTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX M
JIEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX I'PAXKAAHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHUE  B3aUMOJECHCTBOBaTH C  COUHMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUM C UX(PYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YUEHOTIO;

OCO3HaHHUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OCTETUKY HAy4YHOTO
TBOPYECTBA,IPUCYIETO (PU3MIECKON HAYKE;

5) Tpya0BOro BOCIUTAHUS:

UHTEpEeC K pas3uuHbIM cdepam NnpodhecCHOHAIBHON AEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiel mpo¢ecCuu 1 peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpPA30BaHUIO B 00JIACTH
(bu3MKUHA IPOTSHKEHUN BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPhl, OCO3HaHHE TJI00aTHLHOTO
XapaKTePadKOJOTUUECKUX TTPOOIIEM;



IJIAHUPOBAHUE W OCYIIECTBICHHUE JCUCTBUM B OKPYXKAKOIIEH Cpele Ha
OCHOBE3HAHUS 1IeJIeH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacimimpenue onbiTa AESITENIBHOCTH 3KOJOTMUECKOW HANpaBICHHOCTH Ha
OCHOBEHMMEIOLIUXCS 3HAHUMN 10 (PUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NYECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (U3MKA  OCYIIECTBISATh  MPOCKTHYID M HCCIIEIOBATEIBCKYIO
JEATEeIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTeqbHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3oBble 1oruyeckue 1eHCTBUA:

CaMOCTOATENbHO  (QOpMYyJIIUpOBaTh M aKTyalM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEICNATh WENU JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTM U MPOTHUBOPEUHS B PacCMaTpPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThIBaTh IUIaH PELICHHS MPOOJIEMBI C yUETOM aHAIW3a HMEIOIINUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIEHUBAaTh COOTBETCTBHUE
PE3yNbTATOBIIEINSIM, OLIEHUBATh PUCKHU MOCIEACTBUN JEATENBHOCTH;

KOODAWHUPOBATH W  BBINOJHATH pabOTy B  YCIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO MKOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBare/ibCKkue 1eiicCTBUA:

BJIA/ICTh HAYYHOW TEPMUHOJIOTUEH, KITIOUEBBIMU TOHITUSIMU U METOJIaMHU
bu3nYecKoil HayKH;

BJIa/ICTh HABbIKAMU Y4EOHO-UCCIIEI0BATEILCKON U MPOCKTHOM JESITEIbHOCTH
B 00ylacTi (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METO/IOB peuIeHUs 3a1ad (PU3NYECKOTO COAEpH aHUs, MPUMEHEHHUIO Pa3InYHbIX
METO/I0BIO3HAHUS;

BJIQJCTh BHUIAMHU JACSATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEpIIpeTaluy, MPeoOpa30BaHUI0 M TMPUMEHEHHUIO B PaA3JIMYHBIX Y4EOHBIX
CUTYaIIMSIX,B TOM YHCIIE TPU CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJHW3UpOBaTh 3ajady,
BBIJIBUTATh THMOTE3y €€ pEIICHHsS, HaXOAUTh apTyMEHTHI JUIsl JI0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHI,3a7]aBaTh MTapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJAC pEIICHHUs] 3aJayd  pe3yibTaThl,
KPUTHYECKH OLEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;



CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBbIE 3aJaud B 0Opa3oBaTEIbHOU
JESITEIIbBHOCTH, B TOM YHUCIIE IIPU U3YYECHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTh 3HaHUSA 10 (U3MKE B MPAKTHUYECKYI 001acThb
KU3HEIESATEIbHOCTH;

YMETb MHTETPUpPOBATh 3HAHUS U3 Ppa3HbIX MPEAMETHBIX O0JacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEAJIAraTh OPUTHHAIBHBIE OAXOAbl U PEIIEHUS; CTABUTD
po0JIeMBbI U 33J]a41, AOMYCKAIOUINE aJbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKaMU MOJyueHUs HHPopMaIuu GU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISATh IOUCK, aHAJIU3,
CHUCTEMAaTH3allMI0 U HWHTEPIpEeTalio WH(OPMALUK Pa3TUYHBIX BUAOB U (oOpM
IIPEICTaBICHNUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OpMaLIUY;

UCIOJb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTMM B PEILIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJa4 C COOJIOICHHEM TpeOOBAaHUN HSPrOHOMUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpCcOCOEpEekKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp’KaHUS B pa3iIMuYHBIX (hopmarax c
yu€ToM HazHaueHHsI THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATIbHYIO
¢dbopMy mpeAcTaBIeHUS U BU3YATHU3AIIHH.

KomMMyHuKaTHBHBIC YHHBepCcaibHbIe y4eOHbIe 1eiiCTBHA:

OCYUIECTBJIATh OOIIEHWEe Ha Yypokax (U3NKA W BO BHE-YpOUHOU
NeSATEIbHOCTH; PAacliO3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYallMil U CMSAT4YaTh
KOHQJIMKTBL, Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3pEHHUS C
VCIIOJIb30BAaHUEM SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIIOJIB30BaTh NMPEUMYILECTBA KOMaHIHON M WHIAUBUIYAJIbHOU
paboThI; BEIOUpATh TEMATUKYy U METOJbl COBMECTHBIX JCHCTBUI C Y4ETOM OOIIUX
UHTEPECOB, U BOBMOYKHOCTEH KaX0T'0 YJIe€Ha KOJUIEKTHUBA,;

IPUHUMATh LM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH U
KOOPJMHHUPOBATH JCHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJISATh IUIAH JICMCTBUMU,
pacnpenensaTh pojad € y4ETOM MHEHM YYaCTHUKOB, OOCYXIaTh pe3yJibTaThl
COBMECTHOM padoThI;

OLIEHMBATh KA4eCTBO CBOEr0 BKJIQJa M KaXIOTO YYaCTHMKAa KOMaHIbl B
001l pe3ysbTatT o pa3pabOTaHHBIM KPUTEPUSM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHWBATh HJEH C MO3WLHUM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH TO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

PeryiasiTuBHbIE YHHBepCAJIbHbIE Y4eOHblIe NeiCTBUA
Camoopranusanus:
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CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENIBHYIO EATEILHOCTh B 001acTU
GU3MKK U aCTPOHOMHH, BBISIBISATH NPOOJEMBbI, CTaBUTh H  (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABJISATh IJIAH PEIICHHS PACUETHBIX M Ka4€CTBEHHBIX
3aJlay, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JABATh OLICHKY HOBBIM CHUTYaIIUSIM;

pacimupsaTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

7enaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh ero, OpaTh Ha cels
OTBETCTBEHHOCTh3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO JPYIUIUMU B 0OJIACTH
(U3HUKH, TOCTOSHHO MOBBIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIlMSIM, BHOCUTH KOPPEKTHBBI B JICSITCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM;

BJIQJIETh HaBBbIKAMHU  IIO3HABaTEIbHOM  pedJeKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUH M MBICIMTEIBHBIX MPOIECCOB, HX pe3yJbTaTOB U
OCHOBaHUI;

WCIIOJIB30BaTh MPUEMBI  pedICKCHH i1 OICHKH CHTyallud, BBIOOpa
BEPHOTOPECIIICHHUSI,

YMETh OIICHWBATh PHUCKH W CBOCBPEMCHHO NPUHHUMATH PEIICHHUS IO HX
CHW)KCHUIO; IPUHUMATh MOTHBBI M apTyYMEHTHI JPYTHX MPU aHAIM3E PE3yIbTaTOB
NEeATEeTbHOCTH; IPUHUMATh CeOsl, TOHUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHThl APYTHX TPU aHAJU3e pPe3yJbTaToB
JeATEeIIbHOCTH; PU3HABAaTh CBOE MPABO U MPaBO APYTUX Ha OMIUOKH.

B mporecce mocTHKEHUS TMYHOCTHBIX PE3YJILTATOB OCBOSHHUS ITPOTrPaMMBbI
nmo ¢u3MKe ST YPOBHS CpPEIHEro OOINero oO0pa3oBaHHS y OOyYarOIIUXCS

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEIJICKT, MIPEIOJIar AT
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHWUS, BKJTFOYAIOIIETO CTIOCOOHOCTH MTOHUMATh CBOE

HMOLIMOHAIIBHOE COCTOSIHME, BHJETh HAamNpaBlCHUS pPa3BUTHS COOCTBEHHOMU
AMOIIMOHAIIHOM c(epbl, OBIThYBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAIbHBIMU3MEHEHUSIM U TIPOSBIISTh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIIEHUE K JTOCTHXKEHUIO 1IeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JAEHCTBOBATh, MUCXOJsS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEW  CIOCOOHOCTh  TMOHHMMAaTh  SMOIMOHAJIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBICHUU OOLICHHSI, CTIOCOOHOCTD K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh
OTHOIIICHUS C APYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISATh MHTEPEC W paspeliarh
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K kxonmy oOyueHuss B 1 cemecTpe mpeaMETHbIE PE3yJbTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpPAX Pojb U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBbHOCTH JIIOAEH;

YUUTHIBATh TPAHUIBI TNPUMEHEHHUS HW3YYCHHBIX (PU3NYECKUX MOJIENECH:
MaTepHuaibHas TOUYKa, MHEpLUAJIbHAs CUCTEMA OTCUYETA, A0OCOIIOTHO TBEPIOE TEIO,
UJICaJIbHBIN a3, MOJEIU CTPOCHUS Ia30B, )KUAKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsii U pelieHnn (HU3NUECKUX 3a/1a4;

pacno3HaBaTh (GU3NYECKUE ABJICHUS (IIPOLIECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE MaJeHUE Tel, ABW)KCHHE I10 OKPYKHOCTH, WHEpIHS,
B3auMozeiicTBue Tel, Audpdys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TeJ MPU HarpeBaHUM (OXJIaXKIEHHUH), TEIJIOBOE
PaBHOBECHE, WCIIAPEHHME, KOHIECHCALMs, IUIABJIEHUE, KPUCTAJUIA3ALUs, KUIICHHE,
BJI&KHOCTH BO3/1yXa,TIOBBIIICHUE TABICHUS T'a3a IIPU €T0 HATPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHHMA Tra3a B  HM30IpoLeccax,
AIEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3aPsJIOB;

OMKCHIBATH MEXAHUYECKOE JBMKEHHUE, UCHOJIb3ysd (PU3UUYECKUE BEITUYUHBI:
KOOpAMHATA, IyTh, I[EPEMELIEHHEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIbC T€Jla, KUHETUYECKasl DHEPrus, NOTCHUHMAIbHASA DHEPIrus, MEXaHUYECKas
paboTa, MexaHMYecKas MOIIHOCTb, MpPH ONHMCAHWM TMPABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICT HCIOJIb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (DOPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3HUECKYIO BEJIMYUHY C APYTUMHU
BEJINYNHAMU;

ONMUCBHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI WM TEIUIOBBIC SIBJICHUSA,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: JaBJI€HUE Tra3a, TeMIleparypa, CpemaHss
KMHETUYECKAs DHEPTUs XaOTUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJe3HOr0 JACMCTBUSL TEIJIOBOIO JBUTATENs; MNpPU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCIHOJb3YEMbIX BEJIWYUH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (GOPMYJbl, CBSI3bIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIUYUHY C IPYTUMH BEJINYMHAM;

ONMCBHIBATh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWMCTBA  BEIIECTBA U
JIIEKTpUYECKUE SBIEHUS (TPOIECChl), MCHOIb3Ys (U3MUECKUE BEIUYUHBL
AIEKTPUYECKUN 3apsAll, HIEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh IIOJIs, IOTEHIMAI,
pa3HOCTh TOTEHIMAJIOB; TMPH OMNHCAHUM TPABUIBHO TPAKTOBaTh (HU3HUECKUN
CMBICJ HCHOJb3yEMbIX BEJIMYMH, HUX OOO3HAYEHHs U EIUHMILBI; YKa3bIBaTh
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dbopMyIbl, CBA3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJMYMHAMU;

aHAIM3UPOBaTh (HU3MUECKUE MPOLIECCHl U SBIICHUS, UCTIONIB3Ysl PU3NUYECKUE
3aKOHBIM TIPUHIIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeloToHa,
3aKOH COXpAHEHUsI MEXAaHMYECKOW DHHEPruu, 3aKOH COXpPAaHEHUS MMITYJIbCa,
OPUHIUMI CYMEPIO3UIIMK CHJI, MPUHIUI PaBHONPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KUHETHUECKON HEPIHH TEIIOBOTO JABMKEHUS MOJIEKYH C
a0COJIFOTHOM TemmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI JEHCTBUS MAIIMH, MNpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyarh yCIOBUS MX O€30IaCHOrO MCIOJB30BaHUS B
MOBCEIHEBHOM JKU3HH;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUNH WU
IPOLIECCOB C HCIOJIb30BAHUEM IPSAMBIX, U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dopMynupoBarh mpoOieMmy/3ajaduy M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYyNOBaHUS, IPOBOAUTH ONBIT U
(GopMyIMpOBaTh BBIBOJIBI;

OCYIIECTBISITH IPSIMBIE M KOCBEHHBIEC U3MEPEHUS (PU3NUSCKUX BETUUYHH, IIPH
3TOM BBIOMpaTh ONTHMAIBHBIM CIIOCO0 M3MEPEHHS W HMCIOJIh30BaTh H3BECTHBIC
METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3HYECKUMH BETUYMHAMU  C
UCTIONb30BaHUEM TPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcHpoBaTh pe3yabTaThl TMOJYYCHHON 3aBUCUMOCTH (DU3HUECKUX BEIHYMH B
BU/JIE Ta0OnMIl U rpauKOB, AeNaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEJOBAHMUS;

co0roAaTh mpaBuiia O€30MacHOTO Tpyla IpU MPOBEAECHUN HCCIEAOBAHUN B
pamKax y4eOHOTo SKCHEpUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOW W MPOEKTHOM
JESITEIbBHOCTH C MCTIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaDOpaTOPHOTO
000opy1I0BaHUS;

pemath pacuy€éTHBIC 3aJa4d C SBHO 3aJIaHHOW (DU3WYECKOW MOJIETbIO,
UCHOJB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMbIC NIl €€ pelIeHUs, MPOBOIUTH PacuéThl M OICHHWBATH PEaTbHOCTh
MOJTyYEHHOTO 3HaUCHUA(PU3NIECKON BETTMUNHBI,

pemarthb KayeCTBCHHBIE 3a1aun: BBICTpanBaTh JIOTUYECKH
HEMPOTHUBOPEUHBYIO IIETIOYKY PACCYKIECHUN C OMOpPOW Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKUE SIBICHUS;

UCIONBb30BaTh  MpPU  pEHIeHHH  Y4eOHbIX  3aJad  COBpPEMEHHbIE
UH(GOPMAILIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Y4eOHOM M HAy4YHO-TIOMYJIAPHOW MH(OpPMAILUU, MOJTYYEHHON U3
pa3IMYHBIX HCTOYHUKOB,KPUTUUYECKH aHAJTM3UPOBATH MOJIy4aeMyt0 HHPOPMAIHUIO;
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MPUBOIUTH MPUMEPHI BKJIAAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHUpa, B pa3BUTHE
TEXHUKU UTEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHON XKU3HU
JUIs oOecrieueHusl O€30MacCHOCTH MPU OOPAILLEHUH C MPUOOpaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10POBbS M COOJIIOIEHUSI HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYMIE C BBIMOJHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYINIBl, PAlMOHATIBHO paclpenesTh OOSI3aHHOCTH U
IJJAHUPOBATH ACATEIBHOCTDh B HECTAHAAPTHBIX CUTyalUsAX, aJE€KBATHO OLICHUBATH
BKJIaJl Ka)KJOTOM3 YYACTHUKOB I'PYMIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIIEMBI.

K xonmy oOydeHus Bo 2 cemecTpe IMpeAMETHBIC PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MEeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YyHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JESATEIBbHOCTH JOJIEH, IIEJIOCTHOCTh U €IMHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIN JIEKTPUUECKUN 3apsifl, Tyd CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJCIh aTOMHOTO sjpa TMPH PEHieHUU (PU3HUSCKHUX
3a/ay;

pacro3HaBath (puznyeckue siBjaeHus (IPoLecCchl) U OOBICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (DM3UKHU: DJIEKTPHUECKAs MPOBOJANMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHWTHAasT WHIYKIWS, JCWCTBHE MAarHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM M JABWXKYIIUUCS 3apsjl, DJIEKTPOMArHUTHBIC KOjeOaHus u
BOJIHBI, TPSMOJIMHEWHOE PACIPOCTPAHCHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpaknus U TOJApU3AIMS  CBETa, JUCHEPCHS CBETa,
dboTtoanekTpudeckuii 3gdhexT (hoTodrdheKT), CBeTOBOE AaBicHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, E€CTECTBEHHAas M HMCKYCCTBEHHAs
PaOaKTUBHOCTH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA BeEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTD  Pa3IMYHBIX  Cped) H|
DIIEKTPOMArHUTHBIC SIBJICHHS (TIPOIIECCHI), WCTOJIB3YsS (DU3NUYecCKue BETUYHHBIL:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSIKEHUE, AICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIIAs cujia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cujla Amriepa, cuia JIopeHIa, WHIyKTHBHOCTH
KaTYIIKWA, SHEPTUs JJCKTPUUCCKOTO M MArHUTHOTO ITOJICH, TEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsij W CHia TokKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosHuE U
OnTUYECKas CWia JIMH3BI, TPU OMHCAHUHM TMPABWIBHO TPAKTOBATh (DU3UUYCCKUN
CMBICIT HCIIOJB3YEMBIX BEIMYMH, WX OOO3HAYCHHWS U EAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBS3bIBAIONIME JaHHYI (U3HYECKYI0 BEJIMYUHY C JPYTUMHU
BEITUYMHAMU;
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OMHCHIBATh HM3YyYCHHBIE KBAHTOBBIC SIBJICHHUS ¥ TPOIECCHI, HCIOIb3YS
bu3nueckue BETUYUHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, HYHEPTUA M UMIYJIbC POTOHA, MEPUOJ Modypacnaaa, SHEPTUsl CBI3U
aTOMHBIX SJI€p, MpPU ONUCAHUU TPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUSI W €IUHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JPYTUMH BeJIMYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3MUECKON BEIIMYUHBI,

aHATM3UPOBaTh (HU3UYECKUE TPOIIECCH U SBIICHUS, HCTIONL3YS (PU3NUECKHE
3aKOHBI M TMPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCIEJ0BATEILHOIO U MaAPAIIEIBHOTO
COCOMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHJYKINH, 3aKOH MPSAMOJUHEHHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETA, ypaBHEHUE DUHIITEHHA s PoTodddexTa,
3aKOH COXPAHEHUS HEPTUU, 3aKOH COXPaHEHUsI MMITYJIbCA, 3aKOH COXPAaHCHUS
AIEKTPUUYECKOrO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOIO YMCIA, MOCTYJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmajia,pu 3TOM pa3iindyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE U YCJIOBHUS (TPaHUIIbI, OOJIACTH)
MPUMEHUMOCTH;

OMpeNeNsaTh HalpaBlICHUE BEKTOpa HMHAYKIMM  MarHUTHOTO  TIOJIS
MIPOBOJTHUKAC TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTh U ONUCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh SKCIEPUMEHTHl 1O MCCJICIOBAHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HCMOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX HU3MEPEHUMN: TMPU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOro 3KCIepUMeHTa, 00upaTh
YCTAHOBKY M3  NPEIJIOKEHHOrO0  O0OpYJOBaHHUS, TMPOBOAUTH  OMNBIT WU
dbopMyIHpOBaTh BHIBO/IBI;

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUYNH, TIPU
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, JeNaTh BHIBOJBI [0 pe3yabTaTaM HUCCIIEAOBAHMUS;

co0JiroaTh MpaBuiia 0€30MacHOTo TpyJa MpU MPOBEJACHUU MCCIICIOBAaHUN B
paMKax yuyeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIEIO0BATENbCKON W MPOEKTHOM
JEATEIIbBHOCTH C WCIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB U J1aDOPAaTOPHOTO
000opy10BaHUS;

pemiath pacuy€THbIE 3aJadyd C SBHO 3aJlaHHOW (DU3WUYECKOW MOJIENbIo,
UCIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3HYECKYIO MO, BBIICTATh (PU3UYECKUE BETUYHHBI U (OPMYJIBI,
HEOOXOaUMBbIC NJisi €€ PEIICHHs], MPOBOJUTHh PACUEThI U OIICHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (DU3UUECKON BEITMUNHBI;

pemarhb KaueCTBEHHBIE 3a/1auu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKIEHUU C OMOPOW HA H3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUECKUE SIBICHMUS;
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UCTOJNB30BaTh  NPH  pENIeHWH  y4eOHbIX  3aJad  COBPEMEHHbBIE
MH(OpPMAIIMOHHBIE TEXHOJOTHU JISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINH
Y TMIPEJCTaBJICHUS YIeOHOH M HayYHO-TIOMYISIPHONW WH(OPMAIMHU, TIOITYUYCHHOH U3
Pa3IMYHBIX ICTOYHHKOB,KPUTUYECKU aHAIM3UPOBATh MOJTy4aeMyto HH(pOopMaInio;

OOBSCHATh TPHUHLUIBI JCHCTBUS MAIINH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3in4aTh YCIOBHS UX 0€30MaCHOTO MCIIOB30BaHUS B MOBCEAHEBHON
KH3HU;

NPUBOJUTH TPHUMEPHI BKIIA/Ia POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(PHU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKUAU TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETUUYECKHE 3HAHUS 1O (U3UKE B MIOBCEIHEBHOW KU3HU
Ut obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI H COOJIOACHUS HOPM DKOJIOTHYECKOTO
IIOBEICHUS B OKpY>Karolleil cpene;

paboTaTe B TpyIIE C BBIIOJHEHHEM pA3JIUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBL, PAMOHAIBHO pacCHpenessTh OOSI3aHHOCTH |
IUTAHUPOBAThH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBAaTHO OLIEHUBAThH
BKJIaJI Ka)XKIOTOHM3 YYaCTHUKOB TPYIIIHI B PEIICHUE PAacCMaTPUBAEMOM MPOOIEMBI.
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3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJMETA ®u3uka
3.1 O0bem yueoHOro nmpeamera ®@u3nka u BUAbI yueOHOH padoThl

Buj yueOHoi padoThl O0bem
4acoB
O0bem padoThl 00y4aAOIINXCH B AKAJeMHUYeCKHX Yacax (Bcero) 220
O0beM padoThl 0O0yYaIOIIHUXCS BO B3aMMOJEHCTBHM ¢ Tpenogasatesiem | 196
(Bcero)
B TOM YHCIIE:
JIEKIIUU 78
MIPAKTUYECKHE 3aHATUS 40
71ab0paToOpHOE 3aHSATUE 38
WHJIUBUTYAJIbHBIA TTPOCKT 40
IIpome:kyTouHas arrecranus B popme 24
Nel cemectp — sKx3aMeH 12
Ne2 cemecTp — sK3aMeH, HHIMBHTyaTbHBII TPOEKT 12
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3.2

TemaTuuecknii nJ1aH U coaepkanue ydeoHoro npeamera YI1.06 ®Pusuka

TemaTnueckue

OcHoBHOe coJep:KaHHe

0O0BLeM yacoB

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH

0JIOKH, TEMbI o0yuaomerocst
1 2 3
Paznea 1. DU3UKA U METOJAbI HAYYHOI'O ITOSHAHUA 2
Tema 1.1. CopneprkaHue JeKIHN 2 Wzyduenne HayIHBIX (AIMITAPUYECKIX H
dusnka — Hayka o mpupoxe. HayuyHele MeToIbl NMO3HAHUS OKpYyXaromero mupa. Poiub TEOPETHYCCKUX ) METOIOB MO3HAHHS
9KCIIEPUMEHTA M TEOPHH B TIPOIIECCE MO3HAHHUS IPHPOJIBI. IKCIICPUMEHT B (DU3HKE. OKpYXKaIOLIEero MUpa.
MopenupoBanue (pU3NUCCKUX SBICHUHN U mpoIieccoB. HaydyHble rUMOTE3HI. O6cy:xaeHne rpaHuL IPUMEHIMOCTH
DusnyecKre 3aKOHBI UTEOPUH. | paHHIIBI MPUMEHUMOCTU(PUZHUCCKUX 3aKOHOB. (hM3MUCCKHX 3aKOHOB H TCOPHI.
TIpHHLIAT COOTBETCTBUA Pabora B rpymie no noaroToBKe
KOPOTKHX COOOIIECHUH O POJIH U MECTe
Posb 1 MecTo pusukn (GU3HKH B HAYKE U B TIPAKTHYECCKON
B ()OPMHUPOBAHIH COBPEMEHHOWHAYYHOW KaPTUHBI MHDA, JEATEeIBHOCTH JIFOJICH.
B [IPAKTHYECKOH JICATENEHOCTH JTIONeH JleMOHCTpanyst aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX IPHOOPOB,KOMITBIOTEPHBIX
JaTIUKOB.
OcBoeHHE OCHOBHBIX TPUEMOB PabOThIC
rdposoii taboparopueii mo Gpusnke
Paznen 2. MEXAHUKA 22
Tema 2.1. KuneMaTuka 9 [IpoBeneHNe  BKCHEPUMEHTA:  U3Yy4YEHHE
HEPaBHOMEPHOTO  JBIDKECHHS  C CJIBIO
CoeprkaHue JIEKIUH 3 p p A s I
ONpENieNICHUss ~ MIHOBEHHOH  CKOpOCTH;
Mexanndeckoe ABmxeHne. OTHOCHTEIFHOCTh MEXaHWIECKOroIBkeHUs. CucteMa
N HCCIIeIOBAHUE COOTHOLICHHS MEXKIY
OoTCu€Ta. i
My TAMH, NPOHICHHBIMH TENOM 3a
Tpaexrtopus.
NOCIIEJIOBATENIbHBIE  PaBHBIC IPOMEKYTKU

[Tepemernienue, ckOpocTs (CpeaHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) NYCKOPEHHE
MaTepHaJ’IBHOﬁ TOYKH, UX TPOCKIHH HA OCHU CUCTEMBI

koopauHat. CloskeHue nepeMeIleHui U CI10)KeHUECKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOETIPSIMOJIMHENHOE ABU)KEHHUE.

I'padmkyn 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHS, IIYTH U IIepeMeIIeHHs
MaTepHaIbHON TOUKUOT BPEMEHH.

CBoboHOE majicHre. Y CKOPEHUECBOOOTHOTO MTaJICHUS.

KpuBonuneiinoe npuwxkenue. JBrmxeHue MaTepruabHON TOUKH MO OKPY>KHOCTH C
[TOCTOSIHHOM MOMO/TYJIIO CKOPOCThIO. YTJI0Bast

CKOPOCTB, JIMHEIHAs ckopocTb. [lepron 1 yacToTa oOpamieHus.

IleHTpOocTpeMuTenbHOe  ycKopeHHe. TexHuueckue  ycTpoWCTBa M NIPAKTHYECKOE

BPEMEHHN IIPU PaBHOYCKOPCHHOM IBHXCHUU
C HaYaJIbHOM CKOpPOCTHIO, PABHOW HYIIIO;
N3y4YCHUE [OBWIXCHHUA IIapuKa B BSI3KOM
KUIOKOCTH, U3Yy4YCHUC JABMKCHUS TCIa,
OpOIIEHHOTO TOPH30HTAIIBHO.

OOBsicHEHNE OCHOBHBIX IPHHIIMITIOB AEHCTBUS
TEXHUYECKHX  YCTPOHCTB, TaKUX  Kak:
CHMJOMETp, LIEMHbIE U PEeMEHHBIE Nepenadn
JIBIDKEHUS; W YCIOBHMM uX Oe30macHOro
UCIIONIb30BAHUS B ITOBCETHEBHOM




NMPUMCHCHUC CIIMAOMETP, ABMIKCHUC CHAPAAOB,ICTHBIC U peMéHHLIe nepeagadyun

HpaKTI/I‘leCKI/IC 3aHATHA: Penenue 3aJa4 110 TEMCE: «MexaHuKay

N

JlaGopatopubie  3aHATus:  «lI3MepeHHe ~ yCKOpeHHMS ~— Tela  IpH
PaBHOYCKOPEHHOM JIBUXKEHUN». «lI3yueHue NIBUKEHUs Tena, OpOLIEHHOIO
TOPU30HTAIILHOY.

JKU3HU.
Pemienne pacy€THbIX 3a1ay ¢ ABHO 3aJaHHOMN
(U3UIECKO MOJIENBI0 € HCHOJIB30BAHUEM
OCHOBHBIX ()OPMYII KHHEMATHKH.
[octpoenue u aHaIN3 rpaduKoB
3aBUCHMOCTCH KMHEMATHYCCKHUX BEJIMYUH OT
BpEMEHU TS PaBHOMEPHOTO H
PaBHOYCKOPEHHOI'O MIPSIMOJIMHENHOTO
TIBUIKCHMSL.

PacnosnaBanue (u3MYECKUX SIBICHHHA B
y4eOHBIX OMBITaX M OKPYXKAIOUIeW >KU3HU:
paBHOMEpPHOE u PaBHOYCKOpEHHOE
NpsSMOJIMHEWHOE  JBWKEHHE, CBOOOJIHOE
NaJicHUE TEJL,ABMXKEHUE TI0 OKPYKHOCTH.
OnncaHne MEXaHHYECKOro JBIDKCHHS C
HCTIONB30BaHUEM  (DU3WYECKUX  BEIWYHH:
KOOpJUHAaTa, NyTh, IEpPEMELIEHUE, CKOPOCTh,
yckoperune. Pabora B Tpymmax —mpH
IJIAaHUPOBAHUH, [IPOBEJIEHUU )44
MHTEPNPETAIIMN  PE3yJIbTaTOB OMNBITOB M
aHalIM3e  JIONOJHHUTENbHBIX  MCTOYHHKOB
nHpopmanum 1o Teme

Tema 2.2.

JAnnamuka

ConepsxkaHue JeKINH

ITpunnun otHocurensHocTy [Manmunes. Ilepselii 3akoH HbroroHa. MHepHuaibHble CHCTEMBL
otcuéra. Macca tena. Cuna. [Ipuniun cynepnosuiiuu cui. Bropoii 3akoH HeroToHa mist
MaTepuaJIbHON TOUKHU.

Tpetuii 3akoH HproTOHA JI71s1 MaTE€pPUAIbHBIX TOUEK.

3aKOH BCEMUPHOTO TSATOTEHHS.

Cuna Tsoxectu. IlepBas kocMu4eckast CKOpPOCTb.

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

Tpenue. Buasl TpeHus (II0KOS,CKONBKEHHS, KAUEHUS).

Cuna tpenus. Cyxoe TpeHue.

Cwia TpeHHS CKONBKEHHST W cwia TpeHus mnokos. Koaddunuent tpenms. Cuna
COMPOTHUBJICHUS NIPY JBI>KEHUY TeJla B )KUAKOCTH UM Trase.

[ToctymaTtensHOE 1 BpalaTeIbHOSABIDKEHIE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENLHO OcH BpalieHus. [lneuo cuinbl. YcinoBus paBHOBECHs TBEPIOTO
Tena.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIUXTE.
W3y4yeHue 3aBUCUMOCTU CWJIBI YIIPYTOCTH OT
nedhopMaluu; CpaBHEHHE CUJT TPEHUS TOKOS,
Ka4uCHHUA U CKOJIBXKCHUA.

OObsicHeHne HeBecoMmocTu. [IpoBeneHune
SKCTIEPUMEHTA: HCCIICI0OBAHUE 3aBHCHUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHE

U pEe3MHOBOM 00pasie, OT uX AedopMaluy;
n3y4deHUE ABIKEHHUsI OpycKa 10 HaKJIOHHOHN
IUIOCKOCTH; HCCIIeIOBaHUE yCIIOBUH
paBHOBeCHs TBEPIOTO Teljla, MMEIOIET0 OCh
BpalIEHUs.

O0BscHeHHe 0COOEHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO IIPSIMOJIMHEMHOT O
JIBIDKEHHUSI, CBOOOJHOTO  MHajgeHUsl  Tel,
JIBIDKEHUSI TI0 OKPYXHOCTH Ha OCHOBE




Texuuueckue YCTpOﬁCTBa U MOPAKTUICCKOC MPUMCHCHHC: TMOAIIWITHUKA, OBUKCHUC
HUCKYCCTBCHHBIX CITYTHUKOB

[IpaxkTrueckue 3aHATHs: Pemenue 3ana4 no reme: «/InHamMuka»

Jlaboparopusble 3aHsaTus: «/3ydyenue ko3P puiueHTa TpeHue MeTo10M
MIPENIEIBHOTO YIia.

3ak0OHOB HbIOTOHA, 3aKoOHa BCEMUPHOTO
TSATOTEHUS.

OO0BsCHEHHE OCHOBHBIX MIPHUHITUIIOBICHCTBUS
MONINIMITHAKOB M HMX  NPAKTHIECKOTO
TIPUMEHCHUSI.

OOBsiCHEHHE  [IBIKCHHS  HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO 3aJaHHON
(GU3NYECKON MOJENIBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT THHAMUKH.
PacnosnaBanue (U3MYECKUX SIBICHUHA B
y4eOHBIX OIBITAX M OKPYKAIOIICH >KU3HU:
HHEPLYs, B3aUMOJCUCTBUE TEIL.

AHanm3 (U3NYIECKHUX MPOIIECCOB U SBICHUH €
HCTIOJNB30BaHUEM 3aKOHOB U IPHHITUIIOB!
3aKkoH BcemupHoro tsarorenus, I, II u III
3akOHBl HBIOTOHA, MPUHIUN CYNEPIIO3UIIAN
CHII, TIPHUHITHIT PaBHOIIPaBHOCTH
HHEPIUAIBHBIX CUCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHECHUA B MCXaHUKE

CopeprxkaHue JeKIHH

Nmmynsc MaTepuanbHON TOYKM (TeJa), CUCTEMBbl MaTepHalbHBIX To4eK. MMITybe cuibl u
N3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHHs HMMITysibca. PeakTnBHOE nBMKeHMe. Pabota
cuibl. MOIIHOCTD CUJIBL.

Kunernueckast 3Heprust MarepuanbHOM ToukH. Teopema 00 H3MEHEHHH KHHETHYECKOI
SHEpPruu.

[MorenuuanbHas sHeprus. [loTeHIManbHAS SHEPTHS YIIPYTroAe(OPMUPOBAHHOI MPYIKHHBI.
[lorennmansHas »HEprus Tena BOAM3M MOBEpXHOCTH 3eMid. lloTeHIMaNbHBIE U
HETIOTeHIHaNbHele CHiIbl. CBA3p paboTHl  HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOH YHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUu.
VYnpyrue u Heynpyrue CTOIKHOBEHHSL.

TexHuueckue yCTpoWCTBAa M MPAKTHUUECKOE NPUMEHEHHUE: BOJOMET, KONEp, NPy KUHHBIN
IIUCTOJIET, JBUKCHHUE PAKET

HpaKTI/I'-IeCKI/Ie 3aHATHSA:. Pemenne 3aga4 II0 TEMCEC: «3aKOHBI COXpPaHCHUA B
MCECXAaHHKE»

Konmponvnas paboma Nel no pazoeny: « Mexanukay

IIpoBenenue  sKClepUMEHTa:  U3Y4YEHUE
a0COJIFOTHO HEYIPYToro yaapa ¢ MOMOIIBIO
JIByX OJMHAKOBBIX HUTSHBIX MAasTHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBHl  CHIBI  C
M3MEHEHHEM MEXaHMYECKOM SHEpruu Tela
Ha PUMEPE PACTKEHUS PE3UHOBOT0XKIYTa.
Onenka aOCONMIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTEH  M3MepeHud  pu3mdeckux
BEJIMYMH.

Pemienne pacu€THbIX 3a/1ay ¢ ABHO 3aJlaHHOM
(¢U3MIeCKO MOJIENBI0 € HCHOJIB30BAHUEM
OCHOBHBIX 3aKOHOB M (OpMYJI JUHAMHKH H
3aKOHOB COXPAHEHUS.

Pemienne xayecTBEHHBIX 3a/lay C OMOPOM Ha
H3y4YeHHbIE B pazjiene «MexaHHKay 3aKOHBI,
3aKOHOMEPHOCTUHU (PH3MUYCCKUEC SBIICHUS.
OmnucaHue MEXaHUYECKOrO JIBIXKEHHUSl C
HCTOJIb30BaHUEM (PU3UUCCKUX BEITUYNH:




UMIYIbC Tela, KUHETU4ecKas JHeprus,
MOTEHIMaJdbHAsg JHEPrusi, MeXaHUYecKas
paboTa, MexaHHYECKast MOIIIHOCTb.

AHanm3 QU3WYECKUX TMPOIECCOB U SBJICHUN C
HCTIONB30BaHUEM 3aKOHa COXpPaHEHHs
MEXaHUYECKOW DHEPIHH, 3aKOHA COXPaHEHUS
HUMITyJNbCA.

OOnbsicHeHHE OCHOBHBIX MPUHIUIIOB
JIeHcTBUA M TNPAKTHYECKOTO IMPUMEHEHHS
TeXHUYECKUX  YCTPOMCTB, TakuUX  Kak:
BOJOMET, KONEP, IPY>KUHHBIA TUCTOJIET.
OOBsicHEHHE JBMKEHHS pakeT ¢ ONOpOH Ha
n3y4YeHHbIE (PU3MUYECCKUE BEINYNHBI M3aKOHBI
MEXaHUKH.

Hcnone3oBanue pH MOJTrOTOBKE
cooOmeHnii O  TPUMEHEHHH  3aKOHOB
MEXaHUKH COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTH JUIs MIOKCKA,
CTPYKTYPHPOBaHUs,  MHTEpIpeTalud U
npe/CTaBICHUs] MHPOPMAIMK, KPUTHYECKUIT
aHan3 oJTy4aeMoit nHpopmanuu
IIpoBenenue KOCBEHHBIX HU3MEpEHH,
UCCJIEJOBAaHUH 3aBUCUMOCTEH (DU3UUECKHUX
BEJIMYHH, IPOBEpPKa IPEAJIOKESHHBIX THIIOTE3

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMKA 26
Tema 3.1. OCHOBBI MOJICKYJISIPHO-KHUHETHYECKOI TEOpHH 8 IIpoBenerne SKCrepUMEHTa: ONpe/ie/ieHne
3 MacChbl BO3yXa B KJIaCCHOM KOMHATe Ha

CopeprxkaHue JeKIHH




OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH M MX OIBITHOE 0OOCHOBaHHUE.
BpoyHOBCKOE IBIKEHHE.

Huddysus. Xapaktep ABIKEHHUS W B3aUMOICHUCTBHUS YacTHUI] BemecTBa. Moaenn CTpoeHHs
ra30B, KXHUAKOCTEH M TBEPIBIX TET U OOBSCHEHHE CBOWCTB BELIECTBA

Ha OCHOBE 3TUX Mojenei. Macca upa3zmepsl Mosekyi. KoanuectBo BewecTsa. [locTostHHast
ABorazpo.TemioBoe paBHOBECHE.

Temneparypa u e€ n3mepenue.lllkana remneparyp Llenscus. Moznens uaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHIECKOWTEOPHH H/ICaIbHOTO rasa.

AOcomroTHast TeMIieparypa Kak MepacpeHeil KHHETUYeCKOW SHEPIHH TEIJIOBOTO JIBUYKEHHS
YacTHI] rasa.

[kana Temnepatyp Kensuna.l'a3oBble 3ak0oHbI. YpaBHeHHe MeHaeneeBa—KnaneipoHa.
3akoH JlansToHa. M30mporeccs! B HI€aIbHOM Ia3e ¢ MOCTOSHHBIMKOJINYECTBOM BEIIIECTBA.
I'paduyeckoe mpencTaBleHUE H30IPOLIECCOB: H30TEPMa, H30X0pa,u300apa.

TexHU4IecKHe ycTpOHCTBA HIPAKTHIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

IIpakTnueckue 3ansatus: Pemenne 3agad no reme: «OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUI».

JlabGopaTophsie 3ansatus. «[IpoBepka 3akoHa boins-Mapuorrtay»

OCHOBE M3MEpeHHi o00béMa  KOMHATHI,
JIaBJICHUS] U TEMIIEpaTypsl BO3AyXa B HeH;
HCCIIEJOBaHNE 3aBUCHMOCTH MEXIY
apaMeTpaMH COCTOSTHHS Pa3peKeHHOr0rasa.
OneHka aOCONIOTHBIX ¥ OTHOCHUTEIBHBIX
MOTPENIHOCTe  M3MepeHnd  (pu3mdecKux
BEJINYUH.

OOnbsicHeHHE OCHOBHBIX MIPUHIUIIOB
JeifictBuit  TepMomeTpa M OapoMeTpa H
ycloBUi MX 0€30IaCHOTO HCIOJIB30BAHUS B
[IOBCEIHEBHOM JKHU3HU.

PacniosHaBanue (U3MUECKMX SIBICHUH B
yUeOHBIX ONBITAX M OKpYXKaloIleH >KHU3HU:
muddy3us, OpOyHOBCKOE IBIKECHUE.
Onucanue TEIJIOBBIX SIBIICHUH c
UCTIONIb30BAaHUEM  (DPM3MYCCKUX  BEJIHUHH:
JaBICHWE Tasa, TeMIeparypa, CpemHss
KHHETHYECKass ~ JHEPIHsi  XaOTHYECKOTO
JIBIDKCHUSI MOJICKYJ, CpeIHEeKBaJIpaTHIHAS
CKOPOCTh MOJIEKYIL.

Ananu3 GpU3NYECKUX MPOIECCOB USABICHUH C
ucrnonb3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KUHETUYECKOHM DJHEPIruu
TEIUIOBOT'OJIBIDKEHHS MOJIEKYJI C a0COTIOTHOM
TEMIIEpPaTypoHu.

Pemenne pacu€THBIX 3a1a4 C SBHO 3aJJaHHOMN
(GU3HYECKO MOAENBI0 C HCIIOIb30BaHHEM
ocHOBHBIX mnonokeHuir MKT, 3akoHOB 1
(hOPMYIMONEKYISIPHON (PU3UKH.

PaGora B rpynmax npu IUTAHUPOBAHHH,
MIPOBEICHUH W WHTEPHPETAlNU Pe3yIbTaToB
ONBITOB W  aHaNW3e  JOIOJHHUTEIBbHBIX
HMCTOYHHUKOB MH(OPMAIINH IO TEME

Tema 3.2

OCHOBBI TEPMOAMHAMUKH

Coneprxanue JTeKII

TepmonnHamuueckas cucrema. BHyTpeHHSIs 9HEpTrHsl TEPMOIMHAMHYECKOH
CHCTEMBI HCIIOCOOBI €€ N3MEHEHHSL.

IIpoBeneHne SKCIEpUMEHTa: H3MEpEHHE
yAEIbHOM TEIIOEMKOCTH BEILIECTBA.

OrnieHka aOCOMIOTHBIX W OTHOCHUTENbHBIX
MOTPEIIHOCTEH HM3MEepeHNH (PH3MIECKIX




KonnuectBo Temiors! u pabdora.

BryTpeHHAs 3Hepris 0JHOATOMHOIOUICaIbHOT0 ra3a. Buasl Tennonepenaqu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3JIyUeHHE. Y IebHas TeII0EMKOCTh BEIIeCTBa.
KonudecTBo TemnoTsinpu Temonepeaaye.

IMonsrue 06 agmabatHOM Tpotuiecce.IlepBrIil 3aKOH TEPMOJMHAMHUKH.
[IprmeHeHne epBOro 3aK0Ha TEPMOIMHAMHKH K n3onporneccaM.l paduaeckas
UHTepIpeTanus paboThl rasa.

Bropoii 3aK0H TepMOIMHAMUKHU.

HeoOpaTuMocTh poLecCOBB IPUPO/IE.

Tennossle MammHbL. [IpUHINIBIACHCTBYUS TETIIIOBBIX MAIINH.
[TpeoOpa3oBaHMs JHEPIHUB TEIUIOBBIX MAIIMHAX.

Koaddpunuent nmone3noro neicTBUATEINIOBON MAIINHBI.

Hukn Kapro u ero k03 QUIIHEHTIIONE3HOTO IEHCTBHS.

OKonornyeckue mpoOIeMbITEIUIO3HEPTETUKH.

TexHuyeckue ycTporuCTBa UIPAKTUUECKOE IPUMEHEHUE:

JIBUTATENIb BHYTPEHHETO CrOPaHUs,0bITOBOM XOJIOIMIBHUK, KOHAUIIHOHED

[Ipaktrueckue 3ansaTus: Pemenue 3agad mo teme: «OCHOBBI
TEPMOANHAMUKN.

BEJIMYMH.
Wzyuenune Mozenei napoBoii TypOUHSI,
JIBUTATEJIsl BHYTPEHHETO CTOPAHUS,
PEaKTUBHOT'O JBUTATEIS.
OO0BscCHEHNE IPUHIIUTIOB ICHCTBHA U
ycnoBuii 0€301TacHOTO HCIIOIH30BAHUS
B ITIOBCETHECBHOM JKU3HH JBUTATCIIS
BHYTPCHHETO CTOpaHUsA, OBITOBOTO
XOJIOIMIbHHUKA, KOHTUITHOHEPA.
OmnucaHue CBOMCTB TeNI U TCIIOBBIX
SIBIICHUM c HUCII0JIb30BaHEM
(u3MUeCKUX BEJIMYUH: JABJICHUC
raza, TemIepaTypa, KOJHYECTBO
TEIUIOThl, BHYTPEHHSA JHEPrus,
paboTa rasa.
Pewenue pacuéTHeIX 3a1a4 ¢ SBHO
3alaHHOH (HHU3NIECKOI MOMIENBIO C
HCITOJIE30BAHNEM OCHOBHBIX
3aKOHOBH ()OPMYIT MOJICKYISIPHOM
(U3KKK ¥ TEPMOTUHAMUKH.
Pemenue kaueCTBEHHBIX 3a]1a4 C OTIOPO Ha
W3YyYeHHBIE B pazfene «MoneKyspHast
(hu3MKa UTEPMOTUHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUCCKUCSIBICHUS.
Pab6ora B rpynmax npu aHaiauze
JIOTIOTHUTEIBHBIX UICTOYHUKOB HH(POPMAIINN
110 TEME

Tema 3.3.

AFpeFaTHble coCcTosiIHMS BelecTBa. Ma3oBble MEPEX0abl

10

ConepsxkaHue JeKINH

[Tapoo6pazoBanue u koHaeHcalws. Vicnapenyue 1 KueHue.

AOGcCoIoTHas 1 OTHOCHTEIIbHAS BIIAXKHOCTB BO3/1yXa. HacklmeHHsiinap. Y nenpHas
TeIIoTa napooOpazoBaHus. 3aBUCHMOCTb TEMIEPATyPhl KHIICHUS OT JIaBJICHHSI.
Teépnoe Teno. Kpucramumyueckne u amopdHbIe Tena. AHH30TPOIHS CBOMCTB
KpUCTAJJIOB. }KI/I)IKI/IC KpUCTaJIJIbI. COBpeMeHHBIeMaTepI/IaHBI. IInaBnenne u
KpUCTalIu3anus. Y eibHas TerioTamiasieHus. Cyomumarus.

YpaBHeHHe TeII0BOro 6ananca. TexHUIeCKHe yCTPOUCTBA U MTPAKTHUECKOE
MMPUMEHCHUEC. TUTPOMETP U ICUXPOMETP, KAJTOPHUMETP, TCXHOJIOTMUTIOTYUCHUA

IIpoBeneHNe SKCIEPUMEHTA: H3MEPEHUE
OTHOCHTEIIHON BIIaXKHOCTH BO3/yXa.
OrnieHka aOCOMIOTHBIX W OTHOCHUTENbHBIX
MOTPEIIHOCTEH HM3MEepeHNH (PHU3MIECKIX
BCJIMYUH.

M3yuenue cBONCTB

HACBIIEHHBIXTIAPOB, CIIOCOO0B
HM3MEPCHUS BIAXHOCTH




COBPCMCHHBIXMATCPHATIOB, B TOM YHUCJICHAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUN

IIpakTnyeckue 3ansaTus: Pernenue 3anau no Teme: «ArperaTHble COCTOSTHUS
BeuecTsa. Pa3oBble NEPEX0bI»

JlaGopaTopHsle 3ausTHS: «V3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3yXa
C MOMOIIBIO IICUXpOMeETpa», «OmnpeelieHne yAeIbHO! TeII0Th
napooOpa3zoBaHus BobI», «KonaeGaHus )KUAKOCTH B COOOIIAIONTUXCS
cocyaxy.

Konmponvnas paboma Ne2 no pazoeny: « MKT. Tepmoounamukay.

HabmroieHre KumeHus npu
TIOH>KEHHOM JIaBJIEHUH, HAarpeBaHUs

Y TUIaBJICHUS] KPUCTAJUIMYECKOTO
BELIECTBA.

OOBsACHCHUE PUHIIAIIOB JCHCTBUSA U
YCIIOBHY 0€30MAaCHOT0 UCTIOIb30BAHUIB
TIOBCETHEBHOM JKU3HU TUTPOMETPA,
TICUXPOMETpPa, KAIOpUMETpA.
M3yyenue TeXHOJIOrUH MOTyYeHUS
COBPEMCHHBIX MaTEPHAJIOB, B TOM UHCIIE
HAaHOMAaTepPHAJIOB.

Pemenne pacy€THBIX 33124 C SBHO
3alaHHOM (HHU3NIECKOI MOMIENBIO C
HCTIOJIb30BaHUEM YPaBHCHUS
TeIUIoBOTO OanaHca.

Pemenne kadecTBEHHBIX 3a/1a9 ¢ ONOPOH Ha
HM3YyYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3HIecKHUesBICHUS IO TEME.
Pacrnio3naBanue pU3NUECKUX SBICHHUIB
y4eOHBIX OIBITaX U OKPYKaroIel
JKU3HU: JeQOopMaIus TBEPIBIX T,
HarpeBaHue M OXJIAXICHUE Tell,
W3MEHEHHUE arperaTHbIX COCTOSIHUN
BelIeCcTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U ()OPMYI MOJICKYIIIPHON
¢uznkn.

Hcnonp3oBanne nHOOPMAITOHHBIX
TEXHOJIOTHH IS TIOWCKA,
CTPYKTYPHUPOBAHHS,

WHTEPIIPETAIMH U TIPEICTABICHUS
WHPOPMAIIMU TIPH TTOATOTOBKE
COOOIIeHNH 0 MPUMEHEHUM3AKOHOB
MOJICKYJISIPHON (U3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Paznea 4. JIEKTPOJMHAMUKA

14

Tema 4.1

\ DJleKTpUYecKoe 1oJie

HpOBCI[CHI/IC OKCIICPUMEHTA: U3MCPCHUC




ConeprxkaHue JEKINH

OnexTpuszanus Tel. DneKTpudueckuiidapsa. J[Ba Buaa aIeKTpUIECKUX 3apsI0B.
[IpoBOAHUKH, AUIIEKTPUKH U MOIYIPOBOIHUKH. 3aKOH COXPAHEHHS IEKTPUIECKOTO
3apsa.

Bsaumopeiictue 3apanoB. 3akoH Kynona. ToueuHsli anekTpudecKuiizaps.

DJeKTpuIecKoe ToJIe.

Hanpspxk€HHOCTS 251eKTprYecKkoronoiis. IlpuHnun cynepno3unmuu 31eKTpUIeCKux
nonei. JInHuK HanpsHKEHHOCTH 3IEKTPUIECKOTOTIOJIA.

Pa6ora cun anekrpocrarndeckoronos. [lotennuan. Pa3HocTh MOTEHIMAOB.
IIpoBOTHUKY U AMINEKTPUKH B AIEKTPOCTATUIECKOM IoJie. J(uanexTpudeckas
MIPOHUIIAEMOCTh. DNEKTPoEMKOCTh. KoHaeHcaTop.

OneKTpOoEMKOCTb IUNIOCKOT0 KOHAGHCATOpa. DHEPTHUs 3apsyKEHHOTO
KOHZeHcaTopa. TeXHNIeCKHe yCTPOHCTBA U ITPAKTHUECKOE IPUMEHEHHE!
3JIEKTPOCKOII, IEKTPOMETP, HNEKTPOCTATHUECKAS 3aIUTa, 3a3EMIICHHE
3NEKTPONIPUOOPOB,KOHACHCATOP, KOMUPOBAIbHBIHATIIIAPAT, CTPYHHBIH
TPUHTED

HpaKTI/I‘leCKI/IC 3aHATHA: PenieHue 3aga4 Ha TEMY: ((BJICKTpI/ILIeCKoe ITI0JIC»

JlabopaTtopHubie 3aHsTusA: «OmnpeneneHne EMKOCTH KOHIEHCAaTopa B IEMU
MIEPEMEHHOTO TOKa».

INEKTPOEMKOCTH KOHAEHCATOPA.

OreHka aOCOTIOTHBIX U OTHOCUTEIIBHBIX
TPEITHOCTEH U3MEPEHUH (HU3UIECKIX
BEJTHYHH.

W3y4yeHne npuHUUIIOB AEUCTBUS
ANEKTPOCKOIIA, SIEKTPOMETPA,
KOHJIEHCaTopa.

W3ydeHnue npuHUMIIOB JEHCTBUS

U yCJIOBHH 0€30I1aCHOTO IPUMEHEHHSB
MIPAKTUYECKOI JKU3HHU, KOMMPOBAIHHOTO
anmapara, CTpyHHOTONIpHHTEpA.
PaccMmoTpenue pu3HuecKuX OCHOBAHHM
NIEKTPOCTATUUECKOM 3aLTUTHI U 3a3eMIICHUS
ANEKTPOIPUOOPOB.

Pemenune pacu€éTHBIX 3a1a4 ¢ SBHO3aJaHHOM
(U3NIECKON MOJICITBIO C UCTIONBE30BaHIEM
OCHOBHBIX 3aKOHOBH (POpMYIT
ANEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 32144

C OIIOPOH1 HAa U3yUYEHHBIE 3aKOHB,
3aKOHOMEPHOCTH 1 (1)143I/I‘ICCKI/I€ SIBJICHUA
JNEKTPOCTATUKH.

Pacnio3naBanue GU3MYECKUX SIBICHUIB
y4eOHBIX OIBITAX U OKPYXKAroIeH KU3HU:
3NEKTpHU3anys Tell, B3aNMOACHCTBHE 3apa/I0B
1 00BSCHEHHENX Ha OCHOBE 3aKOHOB 1
(OpMYIT AIMEKTPOCTATHKH.

OmnmcaHne H3y49CHHBIX CBOICTB BEIIECTBA U
ANEKTPHUYECKUX SIBJICHUHC HCIIOIH30BaHUEM
(U3UYECKNX BEJIINYNH: IEKTPHUECKUI
3apsiji, HaMpsHKEHHOCTD 3JIEKTPUUECKOTO
T0JIs1, TOTEHIINAJ, PAa3HOCTh OTEHIINAJIOB,
3JIEKTPOEMKOCTb.

AnHanu3 pU3MYECKUX MPOIECCOB HABJICHUH C
HCIIOJIB30BAHUEM (I)I/I3I/I‘I€CKI/IX 3aKOHOB!:
3aKOHA COXPAaHEHHs JEKTPUIECKOTO 3aps/a,
3axoHa Kynona.

Pabota B rpynnax npu aHaamuse




JIOTIOJTHUTENIBHBIX HCTOYHUKOB HH(OPMAIUN
Y NOATOTOBKE COOOIIEHUHO MPOSIBICHUN
3aKOHOB JIEKTPOCTATHKHB OKPY’KaIOIIEH
KM3HU ¥ IPIMEHCHUH UX B TEXHHUKE

Tema 4.2

IocTostHHBIN J1eKTpUYecKnil TOK. TOKM B pa3jIMYHbIX Cpeaax

ConeprkaHue JEKINH

DNEeKTPUIECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPHUSCKOTO TOKA. MIcTOUHMKHI
Toka. Cmita Toka.ITocTOSTHHBIN TOK.

Hamnpsoxenue.

3akon OMa JJis1 yyacTKa [enH. DIeKTPUIECKOe COMPOTUBIICHHUE. Y IeTTbHOE
CONPOTHUBIICHHE BenlecTBa. [locnenoBaTenpHoe, MapaiebHOE, CMEIIaHHOES
COEIMHEHUE MPOBOIHUKOB.

Pa6oTa aneKTpr4ecKoro Toxa.

3akoH Jlxoyns—JIenna. MoIHOCTEIIEKTPUYECKOTO TOKA.
ONeKTPOABIKYILAS CUJIa U BHYTPEHHEE CONPOTUBICHUEHCTOUHUKA TOKA.
3axon OMajyist MOJIHOH (3aMKHYTOI) anekTpudeckoii enu. KopoTtkoe
3aMbIKaHUE.
DNEeKTPOHHAs! MPOBOAUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTbCONPOTUBIICHHUS
METAJJIOB OT TEMIIEPATYPBI.
CBepXIIPOBOIUMOCTb.
OnexTpuueckuii TOk B Bakyyme. CBOMCTBa 3MEKTPOHHBIX ITYIKOB.
[omynpoBonauku. CoOCTBEHHAS HIIPIMECHAS TPOBOIAMOCTH ITOIYIIPOBOTHUKOB.
CaoiicTBa p—Nn-nepexoaa. [TomynpoBoIHUKOBEIE TPUOOPHI.
OneKTpUUecKuii TOK B PaCTBOpaX MPAcIIaBax IEKTPOIUTOB.
DNeKTpOIUTHYECKas TUCCOUUAlUsL. DIEKTPOIH3.
DNeKTpUUecKuii TOK B ra3ax.CaMOCTOSTEeIbHBIA U HECAMOCTOSTENbHBIH
paspsaa.Mounnus. [Tna3ma.
TexHIMUECKHE YCTPOHCTBA M TPAKTUIECKOE IPIMEHEHHE: aMIIepMETp, BOIBTMETD,
peocTaT,MCTOYHHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE TPUOOPHI,
3JIEKTPOOCBETHTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH THO,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN THOJ, TaIbBAHUKA

Koumponvnas paboma Ne3 no pazoeny: « dnekmpoounamuxay

IIpoBeneHue sKCEpUMEHTA: U3yUEHUE
CMEIIAHHOTO COEIUHEHUS PE3UCTOPOB;
nm3mepenue DJ]C uCTOUHUKA TOKA U €ro
BHYTPEHHETO COIIPOTUBIICHHS; HaOIIOACHUE
JNEKTPONIN3A.

OrieHka aOCOIIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEl U3MepeHuit PU3NUECKUX
BEJTMYHH.

OOBsiCHEHHE IPUHIIUIIOB TEHCTBHS U
yCJIOBHIA 0€30MacHOT0 TPUMEHEHUS
aMIepMeTpa, BOIIBTMETPA, PEOCcTaTa,
HUCTOYHHKOB TOKA, 3I€KTPOHATPEBATENBHBIX
1 3JIEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA CONPOTUBIICHUS], BAKYYMHOTO
JIN0/1a, TEPMHUCTOPOB U (POTOPE3NCTOPOB,
MOJYITPOBOJHUKOBBIXJUOA0B, TaIbBAHUKH.
Pemienne pacu€THbIX 3a7a4 ¢ SBHO3aAaHHOM
(U3UYECKOI MOZEIBIO C CIIOIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (pOpMYIT TEMBI
«IIoCTOSIHHBIHN 3JIEKTPUUECKUM TOK.
Pacnio3naBanue GU3MYECKUX SBICHUIB
y4eOHBIX OIBITaX M OKPY’KAIOMIeH )KU3HHU:
JNEKTpUYECKas IPOBOAUMOCTD, TEMIIOBOE,
CBETOBOE, XUMUUECKOE, MATHUTHOE JEUCTBUS
TOKa.

AHanu3 3JIEKTPUUECKUX SBJICHUHN U
IIPOLIECCOB B LIEMAX NOCTOSHHOIO TOKAC
HCTIOIb30BaHUEM 3aKOHOB: 3aK0oH OMa,
3aKOHOMEPHOCTH TIOCJIEI0BATEIFHOTO U
apajyIeIbHOTOCOSTUHEHNS TIPOBOIHUKOB,
3akoH Jlxoyns-Jlenna.

Omnmcanne U3y4eHHBIX CBOICTB BEIIECTB U




[Ipaktnueckue 3ansarus: Pemenue 3agau Ha Temy: «llocTosHHBIM
JJIIEKTPUYECKUN TOK. TOKHM B pa3HBIX cpenax».

ANEKTPUYCCKUX SIBJICHUUC MCITOIH30BAHUEM
(U3NYCCKUX BEJTMYUH: IICKTPHYCCKHIA
3apsijI, CHiIa TOKa, SIIEKTPHYECKOe
HaTIpsKECHUE, JICKTPUIECKOE
COIIPOTHBIICHHE, PA3HOCTH ITOTCHITNAJIOB,
D/1C, paboTaToka, MOIITHOCTh TOKA.
Hcnonp3oBanne nHOOPMAITHOHHBIX
TEXHOJIOTHH JIJIs TIOHCKA,
CTPYKTYpHPOBaHUs, HHTEPIIPETALIUN U
NpeICTaBICHUS HHPOPMAIIMHU TIPH
MOJIrOTOBKE COOOIIEHHUIT 0 TPUMEHEHUH
3aKOHOB IIOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUAX

NuauBuayanbHbI MPOEKT: THIIBI MPOEKTOB; BBIOOp U (QOpMyIHpOBaHUE 16
TEMBbI, TOCTAHOBKA I1€JICH; ATarbl pabOThI Ha/l POEKTOM.
HpOMe)KyTO‘IHaH aTrecranus 12
Pasnea 5. JJEKTPOJJUHAMHUKA 23
Tema 5.1 MarnuTtHoe noJie. JJeKTPOMATHUTHAA HHIYKIUS 23 lIpoBeneHue KCIepUMEHTa: U3y YCHHE
7 MAarumMTHOTIO IOJII KATYHIKH C TOKOM;

ConepsxkaHue JeKINH

ITocTosIHHEBIE MATHUTEHL.

BzaumMoneiicTBHE TOCTOSHHBIX

MarHuTOB. MarHuTHOE ToJIE.

BekTop MarHuTHOM MHAYKLUU.

ITpuHIMI Cynepno3uuuy MarHUTHBIX rojiei. JInHuu MaranTHON nHAykuuu. Kaptuna
JUHUN MarHUTHON WUHIYKITMH TIOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe 1noJie MpoBOAHMKA ¢ TOKOM. KapTuHa JMHMA MHAYKUMH MarHUTHOrO MOJIS
JUIMHHOTO MPSIMOTO NPOBOJHMKAa M 3aMKHYTOI'O KOJIBLIEBOIO IMPOBOJHMKA, KAaTYIIKH C
TokoM. OmnbIT DpcTeaa.

BzaumoneiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HampaBlIeHHE.

Cuna Jlopenna, €€ MoAyiab M HampaBieHue. [IBrkeHHe 3apsyKEHHOW YacTULBI B
OJTHOPOJTHOM MarHuTHOM moJie.Pabota cuiel Jloperna.

SIBneHue BIEKTpOMarHuTHOM WHAYKUMHU. IlOTOK BEKTOpa MAarHUTHOM

WHIYKIHH.

DNEeKTPOABUKYIIAS CHUJIa UHAYKIMH.

3aKoH 2JIEKTPOMarHUTHOMUMHAYKIMK Papajesl.

HCCIIeIOBAHUE ICHCTBUS IOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM;
HCCIIeIOBaHHE SIBJICHUS
3NEKTPOMAarHUTHON HHIYKIIHH.

O1eHKa a0COTIOTHBIX M OTHOCHTEIIBHBIX
MOTpEeNIHOCTEl U3MEpEeHNit HU3NUECKUX
BEJINYMH.

OO0BscHeHNE IPHHLIUIIOB ASHCTBHS U

YCIOBHUH 6e30macHOro MPUMEHEHHUS
IOCTOAHHBIX MArHuTOB, JJICKTPOMArHUTOB,
3IIEKTPOBHUT AT, ycKopuTeeit

AJNIEMEHTAPHBIX ~ YacTUI, WHAYKIMOHHOU
TMICYH.

Pemenue pacy€THBIX 3a7ad Ha MPUMCHCHHE
dopmyn TEMBI «MarHuTHOe noJe.
DIEKTPOMArHUTHAS] HHAYKIIUS.

Pemenne xauecTBEHHBIX 3a/1ad C OTIOPOW HA




BuxpeBoe anextpuyeckoe mone. DNEKTPOABMXKYIIAas CUia MHIYKIHMU B IPOBOIHUKE,
JBIDKYILEMCSI TIOCTYNATENIBHO B OJHOPOJHOM MAarHUTHOM MOJI€.

IIpaBuno Jlenna.

WHIyKTUBHOCTE. SIBNCHNE CAaMOMHIYKIMH. DIICKTPOJBIKYINASICHIIA CAMOWHIYKIINH.
OHeprusi MarHUTHOTO TIOJISt KATYIIKHC TOKOM.

OJNEeKTPOMarHUTHOE ToOje. TEeXHWYEeCKHEe YCTpOHCTBA M IPAKTHIECKOE
IMPUMEHEHNE: TIOCTOSIHHBIE MarHWTHI, 3JIEKTPOMATrHUTHI, 3JIEKTPOABHUIATEID,
YCKOPUTEIHIIEMEHTAPHBIX YacTHIl, HHAYKIIMOHHAs [IeYb

U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3uyeckue sBIeHUS TeMbl «MarHuTHoe
1oJ1e. DJIeKTPOMarHuTHast HHIYKIIHSD».

Omnpenencane HaInpaBJICHUS BEKTOpa
WHIYKIUH MarHUTHOTO MOJSA HPOBOJHHKA C
TOKOM, cujibl Amnepaun cuibl JIopeHna.

PacnosnaBanme (u3NYECKUX SBICHUHA B
YUeOHBIX ONBITAX W OKPYXAIOUIEH >KU3HHU:

IIpaktnueckue 3ansatusa: Pemenne 3amay Ha Temy: «MarHutHoe IIOJe€. 4 B3aUMOJEHCTBHE MarHuTos,
QHGKTpOMaFHHTHaH HHﬂyKHI/IH » QJICKTPpOMAarHuTHast WHAYKIOHUA, JCUCTBUC
6 ) 10 MAardimMTHOrO IoJis1 Ha MPOBOJHHUK C TOKOM H
JlabopaTopusble 3ansatus: «M3MepeHue conpoTUBIIECHUS TPOBOIHUKA TIPU JIBHYIHICS 3apA,
MOMOIIY aMIiepMeTpa U BOJIbTMETpay, «MccnenoBanue nenu AHanus  SIeKTPOMArHUTHBIX — SABJEHHH C
MOCJIeIOBATEILHO COCIMHEHHBIX CONPOTUBIICHUIT», «lccnenoBanue nemnu HICTIOJIb30BAaHHEM 3aKOHA DIIEKTPOMArHUTHOH
MapajiebHO COEAMHEHHBIX CONTPOTUBIICHUI», «MccienoBanue uHIyKIuK. OTHCaHue H3ydEeHHBIX CBOUCTB
o o BCIICCTB H DJJICKTPOMArHuMTHBIX SABJICHUU C
3aBUCUMOCTH MOIIIHOCTH, TOTPEOIISIEMOI JIaMITOM HAaKaJIMBAHUS OT H p
. HCIIOJIb30BAHUEM (I)I/ISI/I‘I€CKI/IX BCJIIMYUH:
HaIpsDKEHUA Ha e€ 3akuMax», «OrnpeeneHie MUHAYKTUBHOCTH KaTYyILIKU B WHJIYKIHS MATHHTHOTO TOJS, CHNA AMITEpa,
LECIHU IIEPEMCHHOI'O TOKA», «I/IsyquHe SABJICHUSA 3JICKTPOMAarHuTHOU cuna JlopeHla, WHAYKTHBHOCTh KaTYILKH,
HHAYKIOUW). OHEPTrUs DJICKTPUYECKOr0 M MaArHUTHOI'O
rosneu
Konmponvnas paboma Ned no pazoeny: « nekmpoounamuxay. 2
Pa3nien 6. KOJJEBAHUS M BOJIHBI 45
Tema 6.1 MexaHu4ecKue U 3J1eKTPOMAarHUTHbIE KoJleOaHusl 15 Wccnenopanne napaMeTpoB KonebaTebHOM
7 CHUCTEMbI — NIe€puoaa, 4aCTOThbl, aMIUIMTYAbl U

ConeprxkaHue JeKINH

KonebaTenbHas cuctema.

CBoOonHble MexaHWdeckue KoyeOanus. ['apmonmueckue konebanus. Ilepuwon, uacrora,
ammunTyzaa v ¢aza konebanuit. [Ipy>xuHHBINH MasTHHK.

MareMaTHueCKUIl MasTHUK.

YpaBHEHHNE FrapMOHUYECKUX

konebanuii. [IpeBpanienne SHeprUUIpPH TAPMOHNYECKUX KOJIEOaHUX.

KoneGaTenbHbIi KOHTYD.

CB0OONHBIE DIIEKTPOMArHUTHBIE KOJNEOAaHHWS B HACATHHOM KOJIeOaTeIhbHOM KOHTYpE.
AHANOTHSI MEXAY MEXaHWYeCKMMH | JJIEKTPOMArHUTHBIMH KoJjeOaHmsMu. Dopmyina
Tomcona. 3ak0H COXpaHEHH YHEPTUN B HCATFHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBneHne 0 3aTyXarOMUXKone0aHnIX. BEIHYX/IeHHbIE MEXaHHYEeCKHE KOJIeOaHsL.

¢da3er  koneOaHWid  (IPYKWHHBIA  ¥/HITH
MaTeMaTHYeCKUil MasTHHUK).

HaOmionenue — 3aTyxaromux  KoyieOaHHM.
HccnenoBanne  CBOWCTB — BBIHYXKIICHHBIX
KoseOaHMH.

Habnromenne  pesonanca.  [IpoBenenwne

JKCIIEPUMEHTA: MCCIEJOBAHUE 3aBUCHMOCTH
neproIaMalIbix KoJleOaHui rpy3a Ha HUTH

OT JUIMHBl HUTH M  Maccel  Ipy3a;
HCCJIEI0BAaHUE IIEPEMEHHOIO TOKA B LECIHU U3
IIOCJIEOBATEIBHO COCIMHEHHBIX




Pe3onanc. BeiHyX/1eHHBIE 371€KTpOMarHuTHeIe KojaeOaHus.IlepeMeHHbI Tok.
CunycoujanpHbIl NEepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE H
JecTByIONIee 3HAUYEHHWE CHIBI TOKa ¥ HampspkeHHUs. Tpancdopmarop. [IpomsBoxcTso,
nepesada v MOTpeOIICHUE 3IEKTPUIECKON SHEPTHH.

DKOJIOTMYECKUE PUCKH TP MIPOU3BOICTBE SIEKTPOIHEPTUHL.

KynbTypa ncnonp30BaHus 3JEKTPO3HEPTHN B TOBCEIHEBHOMKU3HU.

TexHuueckue ycTpoiicTBa UIIPAKTUIECKOE IPUMEHEHHE: JIEKTPUUECKHUI 3BOHOK, T€HEPATOP
MIEpEeMEHHOT0 TOKa, IMHUH JJICKTponepenad

[IpakTtnueckue 3ansatus: Pemenue 3agau Ha TeMy: «MeXaHUYECKHE U
AJICKTPOMArHUTHBIC KOJICOAHUS»

JIaGoparopusbie 3ausaTHs: «/3yueHne 3aBUCUMOCTH TIEPHOAA
KoJIeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTW», «M3ydeHne
yCTpoHCTBa TpaHchopMaTopay.

KOHJICHCATOpa, KaTyIIKHH Pe3UCTopa.
OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPENIHOCTe  M3MepeHnd  (pu3mdecKux
BEJTHYHH.

OObsCHEHHE  TPUHIMIIOB  JIEHCTBHA U
YCITOBHIA Oe3omacHoOro TIPUMEHECHHUS
ANEKTPHYECKOTO 3BOHKAQ, reHeparopa
MIEPEMEHHOTO TOKa, JIMHUH dJIeKTporiepenay.
Pemienne pacu€tHbIxX 3a/1a4 ¢ IBHO 3aJJaHHOM
(U3MYECKOl MOAENBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB u bopmy,
OIUCHIBAIOLINX MeXaHHYECKHUE u
3JIEKTPOMArHUTHBIC KOJICOaHUS.

Omnmcanne MeXaHHIECKUX "
ANEKTPOMArHUTHBIX KoJeOaHui c
HCTIONB30BaHUEM  (PM3MUYSCKUX  BEIUYHH:
MIEPUOJT M 9acTOTa KOoJeOaHWH, aMIUTHTYya U
¢da3a komebaHWil, 3apsm W CHIA TOKa B
TapMOHUYECKUX 3JIEKTPOMAaTHUTHBIX
KoJIeOaHUsX.

PeleHne xayecTBEHHBIX 331a4 C ONOPOH Ha
N3y4YEHHbIC 3aKOHbI,  3aKOHOMEPHOCTH,
OIUCHIBAIOLINE MeXaHUYECKHUEe u
3IEKTPOMArHUTHBICKOJIEOaHNUS.

PaGora B rpynmax npu IUIAHUPOBAHHH,
MPOBEICHUH W HHTEPIPETAIINU PE3yIbTaTOB
OTMBITOB, W aHalu3e JOMOJHHUTEIBHBIX
HCTOYHHUKOB HH()OPMAIIMH IO TEME

Tema 6.2

MexaHuuecKkue u JICKTPOMATHUTHBIC BOJTHBI

10

CopeprxkaHue JeKIUU

Mexanndeckne BOJHBI, yClIoBUspacnpocTpaneHus. [lepuos.

CKOpOCTb pPacHpOCTpaHEHUs U JUIMHA BOJHBL [lomepeuHble M NPOJOIbHBIE BOJHBI.
NuTepdepentmst n audpakusIMEXaHIIECKUX BOJH.
3Byk. Ckopocts 3Byka. [pomMkocts 3Byka. Bpeicota TOoHa. TemOp 3BykKa.

ONeKTPOMAarHUTHBIE BOJIHEL.
YcnoBus H3Ty4eHHUS 2JICKTPOMArHUTHBIX BOJIH. B3anMmHasopuenTarus Bektopos E, B,

VB BHCKTpOMaFHHTHOﬁ BOJIHC.

N3ydyenue oOpa3oBaHUsI M pacrpoCTpaHEHUs
TIOTIEPEYHBIX UIPOIOJIBHBIX BOJIH.
HaGmionenne oTpaxeHUss M IPEIOMIICHUS,
nHTepdhepeHInH u nudpaxunu
MEXaHWYECKUX BOJIH.

Habnrogenue CBSI3M TPOMKOCTH 3ByKa o
BBICOTBI TOHA C aMIUIMTYJOM M 4YacTOTOM




CBOICTBA JIEKTPOMArHUTHBIX BOJIH:OTPaKEHHE, ITPEIOMIICHUE,

nmoJsIpu3aus, nudpaknus, naTepdepeHusa. CKOpOCTh ANEKTPOMarHUTHBIX

BOJIH.

[Tkana >nekTpoMarHuTHBIX BOJIH.[IpMeHEeHNE 371€KTPOMArHUTHBIXBOIH B TEXHUKE U
ObITYy.

[IprHOMOBL pagnOCBSI3M W TENEBHACHMSA. Pagmonokamus. OJEKTPOMarHUTHOE
3arpsA3HEHUEOKPY KAFOIICH CPEIBI.

TexHn4eckue YCTPOWCTBA M MPAKTHIECKOE IPHMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl THAarHOCTHKA B TEXHHKE W MEIWIWHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TeaedoH, CBU-meup

HpaKTI/IquKI/IC 3aHaTus: Pemenue 3agau Ha TEMY: «MexaHuueckue u

OJICKTPOMArduTHBIC BOJIHBI»

KoJsieOaHNH, 3ByKOBOTOpE30HaHCa.
HccnenoBanne CBOMCTB 3J€KTPOMArHUTHBIX
BOJTH: OTpaXXeHHE, MIPEJIOMIICHHE,
TOJISIpU3AINs, TUPPAKIINS, HHTePPEepEHIIHS.
Nzyuenue YCJIOBUH U3ITy4EHUs
JIEKTPOMAarHUTHBIX BOJH, B3aNMHOU
opueHTan  BektopoB E, B, v B
3JIEKTPOMAarHUTHOM BOJIHE.

I/IsyquI/Ie MPUMCHCHUSA DJJICKTPOMArHUTHBIX
BOJIH B TCXHUKEC I/I6I)ITy.

OObsicHEeHHe ~ NPUHLIMINOB  JIEHCTBUS U
YCIIOBHIA 0e301macHoro MIPUMEHEHHS
MY3BbIKAJIbHBIX MHCTPYMEHTOB,
YIBTPa3BYKOBOH IHAarHOCTUKH B TEXHHKE U
MEIUIMHE,  pajgapa,  paJHoONpHEMHHKA,
TeNeBH30pa, aHTeHHBI, Tenedona, CBU-
neyn. Pemenne pac4ETHBIX W KaueCTBEHHBIX
3a7ad C ONOpPOH Ha W3yUYCHHBIC 3aKOHBI U

3aKOHOMEPHOCTH, OIHCBIBAOLIHE
pacIpoCTpaHeHue MEXaHHYECKUX u
QJICKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanue HH(GOPMAITMOHHBIX
TEXHOJIOTUH s MOKCKa,
CTPYKTYpHUPOBaHUS, MHTEPIPETALNHU i
MPEICTaBICHUS nHpopmanuu npu

MOJTOTOBKE COOOIIEHUH

00 HCIOIb30BaHNH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.

VYuactue B JUCKycCUH 00 3IIEKTPOMAarHiTHOM
3arpsA3HEHUHOKPYXKAIOLIEH Cpebl.

PabGora B rpymmax mpH IUTAHUPOBAHMH,
[IPOBEJICHUU U MHTEPIIPETALUU PE3YJIbTATOB
ONBITOB U  aHalu3€  JOIOJHUTEJBHBIX
HMCTOYHHUKOB MH(OPMAIINH IO TEME

Tema 6.3

Ontuka

Coneprxanue JTeKII

I'eomeTpuueckas onTuka.
IIpsamonuHeitHOe pacipocTpaHeHHecBeTa B 0IHOPOoIHOM cpene. JIyu cBera. ToueuHblit

W3ydenne sBIEHUS NOJTHOTO BHYTPEHHETO
OTpaKEHUsI, ETONPUMEHEHUS B CBETOBO/IE.
W3y4yeHnune MoJienei MUKPOCKOIIA, TETIECKOTIA.
INomy4yenue cnexkTpa ¢ MNOMOIIBIO NMPHU3MBI U




HCTOYHHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus ceta. [locTpoeHue

n300pakeHnit B TI0CKOM 3epkaie.[IpenoMienne cBera. 3aKOHBI IPEITOMIICHHUS CBETA.
AOGCOMOTHBIN

nokasareib npeaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHblil yroi noaHoro
BHYTPEHHETO OTPaKCHUSI.

Hucniepcus cBeta. CinoxkHBINM cocTaBOenoro ceeta. L{Ber.

Cobupatormire U paccenBaromue JTUH3EL. ToHKas nuH3a. OoKycHOE paccTosHUE U
onTHYeCcKasl CHiia TOHKOHM JIKH3bL. [locTpoeHne n300paxeHuii B COOUparonux 1
pacceuBaroux JuH3ax. @opMynaTOHKON JUH3BL. Y BETMYEHUE, 1ABAEMOE JIMH30i1.
IIpenensl MpUMEHUMOCTUTEOMETPUUECKON ONTHKU.

BonnoBast ontuka. Murepdepennusiceeta. KorepeHTHbIC HCTOYHUKH.

VYcnoBust HAOMIOJEHU MAKCUMYMOBH MUHUMYMOB

B MHTEP(PEPSHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTEPEHTHRIXUCTOYHUKOB.
Hudpaxmms ceeta. JudpakinunonHaspemiéTka. Y cIoBrue HaOIOACHUS TIaBHBIX MAKCHMYMOB
MIpH aJCHUAMOHOXPOMATHIECKOTO CBETa

Ha nudpakuoHHyto peméTky. [Tomspuzamus cBera. TeXHUYECKHAE YCTPOWCTBA H
MIPaKTUIEeCKOe PUMEHEHHE: OUKH, JIyTa, (POoTOaIMapaT, MPOSKIIMOHHBIH ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHASIONTHKA, TU(PPaKINOHHAS PEIIETKA, TOJSIPOU]

HpaKTI/I‘IGCKI/Ie 3aHATHSA: PenieHue 3aaa4 Ha TCMY: «Onruka»

JIaboparopusble 3aHsaTHs: «OnpeneneHne mokazaresis MPeToMICHHs CTEKIIa,
«OmnpeneneHne ONTHIECKON CHIIBI M (POKYCHOTO PACCTOSTHUS COOMPAIOIICH
TUH3BI», «OMnpenesaeHe JITHHBI CBETOBON BOJIHBI C TOMOIIBIO
Tu(dpaKIMOHHON pemeTkny, «Onpeaenennue noctTostHHoM [nanka».

Konmponvnas paboma NeS no meme: «Onmuxa».

mudpakunonHoit  pemérku.  M3mepeHue
MoKazateJsi MpeJoMIICHUSICTEeKIA.
HccrnenoBanne CBOWCTB M300pakeHHUH B
JIMH3aX.

OObsCHEHHE  TPUHIMIIOB  JIEHCTBHA U
ycimoBuid 0€301MacHOTO MPUMEHEHHS OYKOB,
JyTeL, poTOAIIApaTa,

MIPOEKLMOHHOTO annapara,

MHUKPOCKOIIA, TEJIECKOTIA, BOJIOKOHHOH
OIITHKH, TUPPaKIHOHHON peLETKH,
HOJIAPOU .

Pemienne pacy€THbIX 3a/1ay ¢ ABHO 3aJJaHHOMN
(bu3HYECKOI MOAECIBIO

C HCIOIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyI TeOMETPUYECKOI ONITHKH.
IMocTpoenne u ommcaHume WU300paKeHNS,
CO3/1aBa€MOr0 IUIOCKHM 3€pKajoM, TOHKOH
JIMH3011.

PaccmoTpenne mnpenenoB  IpUMEHHMOCTH
reOMETPUUECKONONTUKH.

PacniosnHaBanue (U3MUECKMX SIBICHUH B
OIBbITax 51 OKpYyXarouieu JKU3HU:
MPSIMOJIMHEHHOE PAacHpOCTPaHEHHE CBETa,
OTpaxkeHUe, MpeJoMIieHHne, HHTepdepeHIus,
TUPPAKIUS |

HOJISIPU3aLUs CBETA, TUCTIEPCHS CBETA.
Uzyuenue yCIIOBUH HaOIIOIeHUS
MaKCUMYMOB U MHHUMYMOB

B MHTEp(EpPEHIIMOHHON KapTHHE

oT  AByX  CHH(A3HBIX  KOT€PEHTHBIX
HNCTOYHHKOB.

YcoBue HaOMIOACHNS TJIABHBIX MAKCHMYMOB
IIPY TaIEHIA MOHOXPOMAaTHIECKOTO CBETa
Ha IU(PaKIHOHHYIO PEIIETKY.

AHann3 ONTHYECKUX SBICHUN

C  UCIOJB30BAaHMEM  3aKOHOB:  3aKOH
MPSIMOJIMHEMHOTO  paclpoOCTPaHEHUsI CBETa,
3aKOHBl  OTPAXKEHMS  CBETAa, 3aKOHbI




MIPEIOMIIEHUS CBETA.
Onucanue ONTUYECKUX
HCTIONIb30BAaHUEM (PHU3NUECKUX
BeIMYNH: (POKYCHOE PAaCCTOSHHE U
ONTHYECKAsl CUJIA JIMH3BI

SIBJICHUM c

Pa3nen 7. OcHOBBI clielIHAJILHON TeOpUU OTHOCHTENbHOCTH (najiee — CTO) 3
Tema 7.1 OCHOBBI CHIENHATLHONTEOPUH OTHOCHTEILHOCTH 3 Pelenne kauecTBEHHBIX 327124
COHepmaHHe J'ICKHI/II/I 2 C OHOpOI/I Ha I/I3yquHI)Ie HOCTyHaTLI
I'panunbl IPUMEHUMOCTUKIACCUYECKOM MEXaHUKH. IGITO‘
[MocTynatsl cennanbHO TEOPUU OTHOCUTEIHHOCTH: HHBAPUAHTHOCTEMOIYJISI CKOPOCTH CTOTIE30BAHNC HE(OPMAIHOHHBIX
CBETa B BaKyyMe,[IpHHLIUII OTHOCUTEILHOCTH DHIITEIHA. TCXHOIIOTHH A Toucka,
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHH M COKpAlleHUE JJTUHBI. CTPYKTYPHPOBAHMA,
OHeprusi 1 UMITYJIbC PEISTUBUCTCKON YacTuIlbl. CBsI3b Macchl ¢ SHEPrueld U MMITYJIbCOM MHTCPIPCTALM 1 TpCACTABJICHIA
PEISITUBUCTCKON YacTUIIbl. DHEPTHsl MOKOsI uHg 6OpMaI_[vI/II/I fipw MOArOTOBKE
= cooO0mmeHnit 0 TpaHHIax
HpaKTI/IquKI/IC 3aHaTus: PelieHnue 3ala4 Ha TEMY: «OCHOBBI CrICOuajJabHOMN 1 P M
MIPUMEHUMOCTH KIIACCHYECKOH
Paznen 8. KBAHTOBAS ®U3UKA Ha6monenune Gporosddexra
Tema 8.1 JIeMEHThI KEAHTOBOI O THKH 3 Ha YCT@aHOBKE C IIMHKOBOH IJIACTHHOM.
CONCpKAHNE 16 7 Hccnenosanue 3aKOHOB BHEIIHETO
ACPKAHUEC JICKIINU (b
oTodddexra.
®otonsl. Popmyna [Tnanka cBI3UdHEPrHUK POTOHA C €r0 YAaCTOTON. DHEPTHS U OGBACHEHHE OCHOBHBIX IPHHIMIIOBICHCTEHS
MMITYJIbC (POTOHA. TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
OtkpeiTre U uecnengoanuegorodrpdexra. OmbiTel A.I'. Cronerona. dorosnemMeHT,  (POTOAATYUK, COJHEUHAS
3akonsb! porodrddekra. YpaBHeHHE Oarapes, CBETOAMON; W  YCIOBHH WX
Ditamreitna s hoTorhhexTa. 0e3011acHOTO NPUMEHEHHSI B IIPAKTHYECKOMN
JKU3HU.
«KpacHas rparuna» poroaddexra.Japnenne ceera. Onbrtel [1.H. Jlebenena. Pellieiie PACYETHLIX 3aMad ¢ ABHO 3A1AHHON
Xumuueckoe aAeiicTBue cBera. TexHHuYecKHe YCTpOMCTBAa M MPAKTHUUECKOE MNpPUMEHEHUE: (1)1/131/1%01«1:171 otenbIo Zlc HCHOHBSOIBlaHHeM
(hoTodIEMEHT, POTONATINK, COTHEUHAs OaTapest, CBETOANO] N
T OCHOBHBIX 3aKOHOB W (OPMYJI KBaHTOBOM

HpaKTI/I‘-ICCKI/IC 3aHsaTHA: Pelienue 3amad Ha TEMY: «DIIEeMEHThI KBAaHTOBOM
OIITUKI)

OIITHKH.

PeleHne KayecTBEHHBIX 3ajlad C ONOPOW Ha
W3y4CHHbIE  3aKOHBI,  3aKOHOMEPHOCTH
KBaHTOBOM OIITUKH. PacnosnaBanue
¢u3nYecKnX SBIEHUHA B Y4YEOHBIX ONBITAX:
¢doroanexTpuyeckuii  3ddekr,  cBeroBoOE
JIaBJICHHE.

Onucanne M3y4YeHHBIX KBAaHTOBBIX IBJICHUH U




MPOLIECCOB C HCIIOJIL30BaHUEM (PUBNUECKHX
BEJINYMH: CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH,
JUIHA BOJIHBI M 9YacTOTa CBETa, JHEPrHsi H
UMIYJbC POTOHA

Tema 8.2 CTpoenue aTomMa 4 W3yuenue mogenu omnsita Pesepdopa.
CozepaHue JIeKIun 2 ITpoBenenue sKceprIMEHTa 110 HAOIIOICHAIO
nmrHeHvaToro cnekTpa.OmneHka aOCOMIOTHRIX
Mopens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuto o-uactuil. [lnanerapHas . .
1 OTHOCHTENIBHBIXIIOTPEITHOCTEH N3MEpEHN I
mozensaToMa. [loctynatel bopa. O T—
Wznyuenne u moriomenue (OTOHOB IPH NEPEX0Je aToMa C OJHOTO YPOBHS 3HEPIHH Ha )
N N N3yuenne monenu atoma: TomcoHa,
apyroit. Bunsl ciektpos. CeKkTp ypoBHEH SHEpruraToMa BoJI0poaa. N
. . . IUTaHeTapHOM MOJIENIN aTOMa, MoJieuaToMa
BonHoBBIe cBOlicTBa wacThll. Bomubine bpoitnsa. KopmyckyasipHO- BOTHOBO#H Tyann3m. Bopa
CrnoHTaHHOE 1 BBIHYKJICHHOCHU3ITyYCHHUE. Hquéﬂme CIeKTPA YDOBHEH SHEPIHHATOMA
Texnuueckue ycTpocTBa U IPAKTUYECKOE IPUMEHEHHME: CIEKTPAJIbHBIM  aHaIu3 oyo ona. 06 I; eyp o P o
o B . '‘bACHCHUC IIPHUHIIUIIOB
(ciekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTEP ROPOA . PHHI
Vi P C i JIEWCTBHA M yCIOBUH 0€3011acHOTO
PAKTHYCCKHUC 3aHATHUS: P'CHICHUC 3a1a4 Ha TCMY: «UTPOCHUC aTOMaA» TIPUMEHEHHs CIIEKTPOCKOIIA, J1a3epa,
KBaHTOBOTOKOMIIBIOTEPA.
Pemenne kauecTBEHHBIX 3a1a4 C OTIOPOH HA
N3y4YEeHHbIE 3aKOHBI,3aKOHOMEPHOCTH H
¢dusnyeckne aBiaeHus mo reme «CTpoeHue
aTomay. Pacrio3HaBaHue pu3nYecKux
SIBICHUMB y‘Ie6HBIX OIIbITaX: BO3BHUKHOBCHHC
JIMHENYATOTO CHIEKTPpa U3JIy4CHHUS.
AHanu3 KBaHTOBBIX IIPOLECCOB U
SIBIICHUH C MCIIOJIb30BaHHeMIIOCcTynaToB bopa
Tema 8.3 ATOMHOE SIIPO 4 W3yueHne SKCIEPUMEHTOB, IOKa3bIBAOIINX
2 CJI0)KHOCTB CTPOEHHUSIATOMHOTO S7pa.

ConeprxkaHue JeKINH

OKCIEPUMEHTBI, JOKa3bIBAIOIINECIOKHOCTh CTPOSHHS Apa.

OtkpeiTHe  paguoakTBHOCTH. OmbITel  Pesepdopma 1o  ompeneneHWio  cocTaBa
paanoaxkTuBHOTO mM3nmydeHns. CBoiictBa ambda-, OeTa-, TamMMa-U3NydeHHsA. BrmsHue
PaANOAaKTUBHOCTH Ha KUBbIE OPTraHU3MBL.

OtkpbITHE IPOTOHA U HeliTpoHa. HykiionHas Monens sapa ['eiizendepra-lBaneHko.

3apsin siapa. MaccoBoe yuciio saapa.3oromnsl.

Anbga-pacnian. DJIEKTPOHHBIH M TO3UTPOHHBIM OeTa-pacman. ['amma- n3iaydeHue. 3aKoH
paAnoaKTUBHOropacnaja.

OHeprust CBA3HU HYKJIOHOB B sIJIpeE.

SnepHble CUITBL.

JedekT maccrl siipa.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM
¢dororpadusam). H3ydeHwe SIEpHBIX CHII,
SOEPHBIX peakuid CHHTE3a W paclaja,
TEPMOSIZIEPHOTO CHHTE3a.

W3ydyeHnne  HyKJIOHHOM  Mojenu — sapa
Ieitzenbepra-lBaneHko.

OOBbscHEeHHE yCTpoiicTBa W TIPUMEHEHUS
JI03UMeTpa, KaMmepbl BuMibcOHA, sIEPHOTO
peakTopa, aTOMHOU OOMOBI.

Pemenne 3azad ¢ onopoil Ha IOJIyYEHHBIE
3HAHMS, B T.4. O 3apsijie © MacCOBOM 4HCIIE




SnepHsble peakuuu. JleaeHUe U CUHTES sLIEP.

Anepusiit  peaxrop. Tepmosaepssiii cunte3. IIpobmemMbl U NEpCHEKTHBBI  SACPHON
JHEPIeTUKU.

OKOJIOTNYECKUE ACTIEKTHI IACPHONIHEPTETHKH.

OneMeHTapHBIE YacTUIBL. OTKPHITHE TIO3UTPOHA.

Mertoap! HAOTIONCHUS U PETUCTPALNH SIIEMEHTAPHBIXYACTHII.

OyHmaMeHTaIbHBIC B3aUMOACHCTBISL. EANHCTBO (hr3nyeckoii kapTuHBI Mupa. TexHImIecKue
YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: T03UMETp, kKamepa BunbcoHa, siaepHbIil peakTop,
aTomHas bom0a

HpaKTI/IquKI/IC 3aHgTus: Pelienue 3aga4 Ha TEMY: «ATOMHOE AAPO».

Koumponvnas paboma Ne5 no pazoeny: «Keanmosast ¢huzura».

spa.

PacnosHaBanue (u3MYECKUX  SBICHHUH B
Y9eOHBIX OMBITaX W B OKPYKAIOMIEH >KA3HU:
ecTeCTBeHHAs " HCKYCCTBEHHAS
paanoOaKTUBHOCTE.

Omnmcanne KBaHTOBBIX SIBJICHUU W MPOIECCOB
C WCIONB30BaHWEM (DHI3MUECKUX BEIUYHH:
MepuoNl  TOoJypaclaia, dSHEprus  CBS3U
ATOMHBIXSIIEP, Ae(EKT Macchl sapa.

AHanu3  TpoleccoB W SBIEHHMH ¢
WCIOJIb30BaHUEM 3aKOHOB U TMOCTYJIATOB:
3aKOH COXpaHEHHs DJIEKTPUUYECKOTO 3apsna,
3aKOH  COXpaHEHHs MaccoBOTO  4YHCIa,
moctynatel bopa, 3akoH pagHoOaKTHBHOTO
pacmana.

VYdactne B  paboTe  Kpyrjioro  Ccroia
«DyHIaMeHTaNbEHBIC B3aMMO/ICHCTBHUSL.
EnuHCTBO U3MUECKO KAPTHHBI MUpPa».
Hcnons3oBanue HH(POPMAITHOHHBIX
TEXHOJIOTUM s MOKCKa,
CTPYKTYpHUPOBaHUS, WHTEPIIPETAuu 31
MPEICTaBICHUS nHpopManuu pu
MOATOTOBKE COOOIICHWH O MNPUMEHEHUH
3aKOHOB KBaHTOBOH (M3MKM B TEXHHUKE U
TCXHOJIOTHAX, 9KOJIOTHYCCKUX

ACTIEKTaX SAePHOH SHEPTeTHKU

Paznen 9. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

Tema 9.1

DJieMeHTbl ACTPOHOMMH U ACTPOPU3UKH

e

CopeprxkaHue JeKIUU

Dranbl pa3BUTHS acTpoHOMUH. [IpHKIaHOE 1 MUPOBO33pEHYECKOS3HAUCHUE ACTPOHOMHHU.
Bup 3Bé3nHOTO Heba. Co3BE3 M, APKHUE 3BE3/IBI, TUIAHETHI, UX BUIMNMOC JBIDKCHUE.
CoitHeuHast CHCTEMA.

Comnnne. ConHeyHast akTUBHOCTD. VicTounuk sHeprun CoHIIA U 3BE3 .

3BE3/TbI, NX OCHOBHBIE XapaKTEPUCTHKH. J[narpaMMa «CHEeKTpaTbHBIA KJIaCC — CBETUMOCTDY.
3BE3bI TVIaBHOM MMOCIEI0BATEILHOCTH. 3aBUCHUMOCTD

«Macca — CBETUMOCTb IS 3BE3]1 IJIaBHOH IOCIIEA0BATEIbHOCTH.

BnyTpeHnHee cTpoeHue 3BE3 1.

CoBpeMeHHBIC TIPEJICTABICHUS O MPOUCXOXKICHUU W 3Boirormy ConHIa u 3BE3H. DTarbl

ITogrotoBka  cooOmennii 00  3ramax
pa3BUTHsL ACTPOHOMHH, O NPHUKIATHOM H
MHPOBO33PEHYECKOM 3HAYCHUH ACTPOHOMHUH,
0 METOaX MOJTyYCHHUS HaYYHBIX
ACTPOHOMHMYCCKHMX 3HAHWH, OTKPBITHSIX B
COBPEMEHHOH aCTPOHOMUM.

H3ydeHue cOBpeMEHHBIX TPEACTABICHUIH O
MpOUCXOXAeHUH u dBomonuu ConHma u
3BE3 .

H3ydeHue THUIIOB TallaKTHK, pPaJAOTANAKTUK
U KBazapoB. M3yueHue ABIKEHUS HEOCCHBIX




JKU3HU3BE3],.

Mnineunslii Iyt — Hama ['anakruka.

TTonoxenne u nemxenne Conuuas ["amakruke. THITBI TaJaKTHK.

PapnoranakTHKH ¥ KBa3apsl.

UYépHbIe OBIPHI B Apax raJakTHK.

Bcenennas. Pacupenue

Bcenennoii. 3akon Xab6ma. Paz6eranne ranaktuk. Teopus bombiroro B3peiBa. PenmnkroBoe
U3ITyYeHHE.

MacmrabHas CTpyKTypa

Bcenennoil. Meraranaxktruka. Heperménusle npo6yieMbl aCTPOHOMUHU

TeJN, OHBOJIOUMM 3BE3A U BceneHHow,
MPOIIECCOB, MPOUCXOJAMIMX B 3BE3AAX, B
3BE3JHBIX CHCTEMaX, B MEXIaJTaKTHUECKON
cpene, MacIITabHOM CTPYKTYpHl BceneHHOMH.
OObsicHeHHe pacmipeHuss BceneHHOW Ha
OCHOBE 3aKoHa Xa00ia.

IToaroroBka K OOCYXIEHHIO HEPEIICHHBIX
pobiieM aCTPOHOMHH. [IpoBenenne
HaOMIOZICHUI HEBOOPY)KEHHBIM IJIa30M  C
HCIIOJIB30BAHUCM KOMIBIOTCPHBIX

[IpakTnueckue 3ansatus: Pemienue 3anay Ha TeMy: «2JIeMEHTbl aCTPOHOMUU 2 IPUIOKCHHUH ISl ONPEETICHHUS IOJIOKCHHS
¥ aCTPODUBHKI» HeOECHBIX OOBEKTOB Ha KOHKDPETHYIO JaTy:
; = 7 OCHOBHBIE co3Be3ausa CeBepHOro NMoyrymapus
Ha60paT0pHLIe 3aHATUA: «I/IsyquI/Ie 3BC3HOI'O HeOay. ¥ SIPKHUE 3BE3IBL.
[IpoBenenune HaOrONeHMIA B TemecKorn JIyHBI,
mia”er, Mueunoro Ilytu.
VYyactue B JAUCKYCCHHM O HEpPEIICHHBIX
po0yeMax acCTpOHOMHH
Pa3nea 10. O6o0maoiiee noBTOpeHue 2 Yuacthe B JIMCKYCCHH O POIH (DU3HKH H
Tema 10.1 OGobualoniee HOBTOPEHHeE 2 acTpOHOMHMHM B pa3IMYHBIX  cdepax
Conepxanue e i JIESITETIHHOCTH YeJIOBEKa.
JCPKAHUC JICKIITNHN I .
0JI'OTOBKA coo01meHni 0 MecTe
O060011eHne U CHCTeMaTH3aIMACOASPKaHIS pa3aesioB Kypca «MexaHuka», «MoIeKyIspHast busMueckolf  KapTMHBI MHpa B DALY
¢u3MKa U TepMOAMHAMUKAY, «JIEKTpoIUHAMHKa», «KonebaHus u BONHB), «OCHOBBI COBPEMEHHBIX NPe/ICTaBIeH i
CIEeNMaTbHON TEOPHH OTHOCUTEIBHOCTHY, «KBaHTOBasA (hr3nka», « DIEMEHTHIACTPOHOMHUH U o npupoye.
acTpodu3HKMY. . 5 5 BhinosHeH1e y4eOHBIX 3a/1aHui,
Ponb (bnfyn(n U aCTPOHOMHH B OKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAIBHONH W JIEMOHCTPHPYIOIUX ~ OCBOGHHE ~OCHOBHBIX
STHYECKOH cdepax IesTeNFHOCTH YeJOBeKa, pojb M MecTO (DM3UKM M acTPOHOMHH B NOHSATHil, (U3HUECKHX BEJMYHH U 3aKOHOB
o o o o 2
C%BpeMeHHOI/I HAayqHOH KapTHHE MHpa, 3HAYCHUE OIMMCATENBLHOH, CHCTEMATH3MpYIOUIEH, kypea pusukul0-11 knaccos
0O0BSICHUTEIILHOH 1
MIPOTHOCTUYECKONH ~(QYHKIMH (U3MYECKOW TEOpHuH, poib (HU3MUECKOH TEOpHH B
(OpMHPOBaHUM TIPEJICTABICHUH O QU3MYECKOH KapTHHE MUPA, MECTO PU3UIECKOW KapTHHBI
MHpa B 00IIIeM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHH O TPUPOIE
NHnuBuayanbHBIA MPOEKT: BHUAB HWCTOYHHKOB WH(MOpPMAIMK, TpaBUiIa 24
O(I)OpMJ'IeHI/IH IMPOCKTA, 3alIMTa HHANBUAYAJIIbHOTO ITPOCKTA.
HpOMe)KyTO‘IHaH aTrrecranms 12
Bcero 220




IIpuMepHbIe TEMBbI HHAUBUAYAJIBLHOTO IPOEKTA:

1. ®onran I'epona. Koncrpykius donrtana ['epona, mpuniun aeicteus. Kak
BJIMSAIOT HA BBICOTY CTPYHU BOJIbI COOTBETCTBYIOIIHME TAPaMETPHI.
®ontan. MUccaenoBanue napaMeTpoB, BIUSIONINE HA BBICOTY (DOHTAHA.
duzuka BOILI.

[TomydyeHre nNpecHON U YUCTOW BOABI

B03M0XHOCTB NOJIyYEHUS MUTHEBOW BOJIBI IPOCTEUIIIMMU CPEACTBAMMU

KpyroBopot BoJibI B Iipupoie

dwusznka B Moe nmpodeccun

[Ty3bipu. Kak apxumenoBa cuja 3aBUCUT OT Iy3bIPbKOB.

. Apxumenosa cuia

10.ApxumenoBa cuiia ¥ 4€JIOBEK Ha BOJC

11. XonoaminbHUK U KOHAUIIMOHEP. CXO/CTBA U pa3Inyusl.

12.Bna>xHOCTh BO3/lyXa U BIMSIHUE €€ Ha KU3HEEATEIbHOCTh YeI0BeKa

13.Bona B Tpex arperaTHbIX COCTOSIHUSIX

14.Bona BHYTpHU Hac

15.Berep kak npuMep KOHBEKIIUU B IPUPOE

16.2HeprocOepexeHus IPU UCTIOIb30BAHUM KOHIUIIMOHEPOB

17.Ponb KOHAUIIMOHEPOB B YIYUIIICHUU Kaue€CTBA BO3/1yXa B IOMEIICHUU

18.Mcrnonb30BaHUE BBITSHKKM U CHUCTEM KOHJIUIIMOHUPOBAHUS B XUMHUYECKUX
n1abopaTopusix

19.Bo3ay1HbIH 3aTBOp KaHAIA3AITIH

20.Bo3ayiHeblil 3aTBOP B CHCTEME BEHTUIISITUU

21.BogomnpoBoaHbie TpyObl. CpaBHUTENBHBIN aHATH3

22.CucTeMbl KOHIUIIMOHUPOBAHUS M XOJIO0J0CHAOKECHUS

23.EcrecTBeHHast 1 MEXaHUYECKAsi BEHTHIISIIIHS TIOMEIIICHUN

24.CucteMsl ¥ CXEMBI BOIOCHAOKEHUS

25.BonocHa0kenne 3qaHuil

26.Tema, mpenyaraemasi CTyJICHTOM

©ooNOORWDN

4 YCJIOBUYS PEAJIM3AIIMUA YYEBHOI'O ITPEJIMETA
YII1.06 ®u3uxa
4.1 TpeOoBaHusl K MATEPUAJBHO-TEXHUYECKOMY OOecneyeHuIo

Peanuzanus yaeOnoro npenmera YI1.06 ®dusuka tpeOyeT Hamu4us y4eOHOTO
KaOuHeTa (PU3UKH.

Kommnekt yueOHol mebenu:

-pabouee MecTO mpernoaBatess (CTo, CTy);

-paboure MecTa 00yJaromuxcst (CTOJbI, CTYJIbS)

~KOMIUIEKT Ta0auIl 0 pU3UKe «DNeKTpocTaTukKa; [IoCTOSTHHBIN TOKY;
-9KpaH HacTteHHbIH Lumien Eco Picture 150 x 150 cm Mftte White;
-mynbtumenua-mpoektop Infocus IN114 x Full 3D;



—amnepMeTp 1ao;

~BOJIBTMET J1a0;

~Habop 1a060paTOPHBIN «DIECKTPHUUECTBOY;

-peoctat PII-6M (;1abopaTopHbIii);

~KOMIUIEKT TaOJIHUIl TI0 (PHU3HKE «3JICKTPOMArHUTHBIC KOJICOAHNUS U BOJTHBIY;
-Tabnuma nemM. « Pu3ndeckue BETMUUHBI U QyHIaMEHTAIbHBIE KOHCTAHThI»;
tabmuna aeM. [llkana 3eKTpOMarHUTHBIX U3ITy4eHUI

4.2. TlepeyeHb HOPMATUBHBIX NPABOBBIX JOKYMEHTOB, 0CHOBHOM M
JAOTOJIHUTEIbHOW Y4eOHOIl TuTepaTypbl, He00X0AUMOIi 1JIs1 OCBOEHUS
yueOHoro npeamera YI1.06 ®usuka

HopmaTuBHoO-npaBoBbIe JOKYMEHTHI:

- @enepanpHbiii 3akoH OT 29.12.2012 No 273-®3 "OO6 o6pazoBaHuu B
Poccuiickoit @enepanuu';
- ®I'OC CIIO mo cnemuansHOocTH 25.02.08 Dkcruryararus O€CHMIOTHBIX
aBralinoHHBIX cucteM oT 09.01.2023 N 2;

- IIpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 "OO6 yTBepKIaecHUU
dbenepabHOTO roCcyapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO OOIIETOo
oOpazoBaHus";

- [Ipuka3 Munnpocsemennst Poccun ot 18.05.2023 Ne 371 "O6 yTBepkaeHun
(benepanbHON 00pa30BaTENBLHOM IPOrPAMMBI CpEAHETO 00111ero oOpa3zoBaHus";

- [Ipuka3 Munnpocsemenns: Poccun ot 24.08.2022 Ne 762 "O6 yTBep>KaeHUU
[Topsinka opraHu3alnd W OCYIIECTBICHHUS 00pa30BaTEIbHOW NEATEIHHOCTH IIO
o0Opa3oBaTeIbHBIM MPOrPaMMaM CPEHEro MPOPECCUOHAIBHOTO 00pa3oBaHus";

- IMucemo MunnpocBemenus Poccunm ot 01.03.2023 Ne 05-592 "O
HalpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PekoMeHmanusiMu MO peanu3anuu
cpenHero o6Omero oOpa3oBaHUsl B IpeAesiax OCBOCHHUS 00pa30oBaTENIbHOM
POrpamMMBbl CpeHEro podeccruoHanbHOro 00pa3oBanus');

- Ilpukaz Munnpocsemienuss Poccun ot 01.02.2024 Ne62 "O BHeceHuu
M3MEHEHH B HEKOTOpbIE MpHKa3bl MuHucTtepcTBa mnpocBemeHus Poccuiickon
denepanuu, kacaommecs QpeaepaibHbIX 00pa30BaTebHBIX MPOrPaMM OCHOBHOTO
oO11iero oOpa3oBaHus U CpeHero ooero oopazopanus',

- IIpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell19 "O BHecenuu
n3MeHeHni B npuwioxkeHns N 1 u N 2 k nmpukazy MuHucTtepcTBa NpOCBEMICHUS
Poccuiickoit deneparuun ot 21 centsiops 2022 r. N 858 "OO6 yTBepkaeHUU
denepanbHOro TmepedyHs Y4eOHUKOB, JOMYLIEHHBIX K HCIOJb30BAaHUIO IpHU
peanu3alii MMEIOIIMX TOCYJapCTBEHHYIO aKKPEIUTalui0 00pa30BaTeIbHBIX
nporpaMM  HAYaJbHOTO OOINEero, OCHOBHOTO OOIIEro, CpemHero OO0IIero
oOpa3oBaHUs OpraHu3aLNsIMH, OCYLIECTBJISIOIUMU o0Opa3oBaTeNbHYIO
JIEATEIIbHOCTh U YCTAHOBJIEHUS IPEJEIBHOTO CPOKA UCTOJIb30BAHUS UCKIIFOYEHHBIX
y4eOHUKOB'".


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022

OcHoBHas JquTEparTypa:

1. Mskumes, I'. fI. ®usuka: 10 kmacc: 6a30BbIH U yIIIyOJIEHHBIN YPOBHU:
yueonuk / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii; mon penakiueit H. A.
[TapdentreBoii. — 10-e uza. — Mocksa: [Ipocsemenne, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT: 37AEKTPOHHBIN // DIEKTPOHHBIA pecypc MudpoBoi
obpazoBatensHolt  cpensl  CIIO  PROFoOpazoBanue: [caiit]. — URL:
https://profspo.ru/books/132340.

2. Msakumes, I'. SI. ®usuka: 11 kmacc: 6a30BbIH M yIIIyOJIEHHBIH YPOBHH:
yueOHuk / I'. SI. Mskuies, b. b. byxosues, B. M. Hapyrun; noa penakiueit H. A.
ITapdenTreBoii. — 11-e m3a. — Mocksa: IIpocBemenne, 2023. — 440 ¢. — ISBN
978-5-09-103620-6. — TekcT: 27MeKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit
obOpazoBatensHoit  cpeapl  CIIO  PROFoOpazoanue: [caiit]. — URL:
https://profspo.ru/books/132346.

JlonoJiHUTeIbHAS JIUTEepaTypa:

1. Bacunves, A. A. ®u3uka. ba3oBbiii ypoBeHb: 10—11 knaccel: yueOHHK
Uit cpenHero  obmero  oOpasoBanusi/  A. A. Bacunbe, B. E. ®enopos,
JI. 1. XpamoB. — 2-e¢ wu3na., uchp. u jgomn. — Mocksa: MznarensctBo FOpaiiT,
2023. — 211 c. — (O6meobpazoBaTenbHbiid 1uKI). — ISBN 978-5-534-16086-4.
— Tekct: anexktponHbit // OOpazoBarenbHas minatdopma IOpaiit [cait]. —
URL:

2. Ou3uKa: METOIUYCCKHE YKa3aHUs K BBITIOJHCHUIO JTa0OPaTOPHBIX paboT
s cryaeHtoB CIIO Bcex wampaBienunit / ®I'BOY BO «Boponexckuii
rOCyJIapCTBEHHBI TEXHUYECKHW yHHUBEpcUTET»; cocT.. B. H. Jlepenko, E. B.
Aunexkceea. Boponex: U3n-so BI'TY, 2021. 35 c.

3. ®usmka. Paznen «MexaHuKa»: METOIMUECKHE YKa3aHUS K BBITOJTHEHUIO
CaMOCTOATENBbHOM PabOThl IJisi CTyACHTOB Beex crneruanbHocte CIIO / ®I'BOY
BO «BopoHexckuil rocy1apCTBEHHbI TEXHUYECKU YHUBEPCUTET»; cocT.. E. B.
AunekceeBa, B. H. Jlepenko. Boponex: U3n-so BI'TY, 2021. 30 c.

4. Mapos, E. A. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3a1aHus1. Du3MKa.
10 knacc / E. A. Mapon. — Cankr-IlerepOypr: Buktopus mtoc, 2022. — 96 ¢. —
ISBN 978-5-91673-022-7. — TekcT: 3IeKTpOHHBIM // DIEKTPOHHBIM pecypc
uudpoBoii odpazoBatensHoil cpeapl CIIO PROFo6OpazoBanue: [caiit]. — URL:
https://profspo.ru/books/123775.

5. Mapom, E. A. OnopHble KOHCIIEKTHI U pa3HOYPOBHEBBIE 3a1anus. Dusuka.
11 knacc / E. A. Mapon. — Cankr-IlerepOypr: Bukropus mitoc, 2021. — 80 ¢. —
ISBN 978-5-91673-107-1. — TekcT: 3JeKTpOHHBIA // DJIEKTPOHHBIA pecypc
uudpoBoit odpazopatenbHoil cpeapl CIIO PROFo6pazoBanue: [caiit]. — URL:
https://profspo.ru/books/123776).

4.3. TIlepedyeHb NPOrpaMMHOr0 odecneuyeHUs, NpogecCHOHAIbHBIX 0a3
JAHHBIX, TH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM PeCcypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « MHTEpHET), HE0OX0AMMBbIX
1Ji51 0cBOeHus yueOHoro npeamera YI1.06 @uzuka
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1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC Koncynerant bromkeraple  opranmszamuu: Bepcus  I[Ipod
CriennanbHbIi_BBITYCK

3. Adobe Acrobat Reader

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

5. 7zip

6. Google Chrome

7. Moodle
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4.4, Ocobennoctu peanuszanuu yueoOHoro npeamera YI1.06 ®uszuka ais
00y4Yaromuxcsi U3 YUCJIa NHBAJTHU/IOB M JIMI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbA

Ilpu obyuenuu Jauy ¢ O2PAHUYEHHBIMU BOZMONCHOCMAMU  300POBbS,
npeoycmampuseaemcs UHOUBUOYANbHbLU epAPUK 00y4YeHuUsl.

Hnsanuovl u auya ¢ 02panuteHHbIMU 803MONCHOCMAMU 300P08bsL 0Decneuetbl
NeYamHuIMU U  DJIeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300D08bSL.

s ocywecmenenus npoyedyp mexkywjeco0 KOHMPOJSL YCHnesaemocmu U
NPOMEINCYMOYHOU ammecmayul 00yuarouuxcs, co30aomcs (OoHObl OYEHOUHBIX
cpeocms,  aoanmuposanHvle Ol UHBANUOO8 U JUY C  OCPAHUYEHHBLIMU
BO3MOJNCHOCIAMU  300P06bSL U NO3BOJAIOWUE OYEHUMb OOCMUdICEHUEe UMU
3ANIAHUPOBAHHLIX 8 OCHOBHOL 00pPA308AMENLHOU  NpoOcpAMMe  Pe3VIbmamos
00yueHUsT U YPOBeHb CHOPMUPOBAHHOCIU BCEX KOMNEeMeHYULl, 3d56/1eHHbIX 6
0bpazosamenvHoll npospamme.
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5 KOHTPOJIb U OIIEHKA JOCTUXKEHWM PE3YJIbTATOB
OCBOEHUA YYEBHOTI'O IIPE/IMETA YII1.06 ®u3uka

JIOCTI)KEHHE JMYHOCTHBIX PEe3yJbTaTOB OIICHWBACTCS HAa KAayeCTBEHHOM YypoBHe (0e3
orMeTkd). ChOpMUPOBAHHOCTH MPEIMETHBIX, METANPEAMETHBIX, TUMYHOCTHBIX YMEHHUH U 3HAHUN
OLIEHUBAeTCs B Oaiiax mpenojaBaTeieM B IPOIECCE BHINOIHEHUS OCHOBHBIX BHJIOB Y4e€OHOM
JESTEIIbHOCTH 00YYalOIIUXCsl, TECTUPOBAHUS, BBITOJIHEHUS O0YYaIOUUMUCS CaMOCTOSATEIbHOU
paboThl, IO pe3yibTaTaM TEKYILEro KOHTPOJIS U IPOMEXKYTOUHON aTTECTALUH.

Onenka pe3ynbTaToB

PesyipraThl 00yyeHUSs
Y i (popmbl 1 METOMBI)

JIMYHOCTHLIE PE3VYJIBTATHI TECTUPOBAHUE 10 TEME
1) rpaskaIaHCKOr0 BOCIIUTAHUS YCTHBI OTIpOC
c(OpPMHPOBAHHOCTH I'Pa’KJaHCKOU nosurmy | KOHTPOIIbHAs paboTa

oOyyJaromerocss Kak aKTHBHOTO M OTBETCTBEHHOIO ujieHa | OK3aMCH
pOCCHICKOro 00IIEeCTBa;

NPUHATHE  TPAJUIUOHHBIX  OOIIEYETOBEUECKUX
T'YMaHUCTUYECKUX MUIEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B
UMHTEpecax TpaKIaHCKOro oOOIecTBa, y4yacTBOBaTb B
CaMOYIpaBIIEHUHU B 00pa30BaTEIbHON OpraHU3aIIHH;

YMEHHE  B3aUMOJICHCTBOBaTbL C  COLMAJIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C HX (QYHKIUSAMH H
Ha3HAYCHHEM;

FOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM
JeSITEIIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUS

cOPMUPOBAHHOCTh ~ POCCHMCKOW  TpakIaHCKOM
UJCHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHWE K  TOCYJapCTBEHHBIM
CUMBOJIaM, JOCTHXEHHUSM POCCHICKUX YYEHBIX B 00OIacTu
(GU3HKH U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHMS,
ATUYECKOI0 TIOBEJICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYyallMI0 W MPUHUMATH
OCO3HAHHBIE pEIICHUS, OPHEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIeATETbHOCTH YUYEHOTO;

OCO3HAaHHWE JIMYHOTO BKJIaJa B  IIOCTPOEHHUE
YCTOHYMBOTO OYAYIIIETro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUasd
ACTETUKY HAy4yHOTO0 TBOPYECTBA, MPUCYIIETO (U3UUECKOI
HayKe;

5) TpyaoBOro BoCnuTAHUSA:

HMHTEpEC K pa3nuuHbiM chepam npodeccruoHaIbHON
NEeSTEIbHOCTH, B TOM YHCJE CBA3aHHBIM C (U3UKOM U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oynymei mnpodeccudn U Peaqu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTb K OOpa30BaHUIO U
camMo00pa3oBaHHIO B 001acT (M3HMKKM HA TPOTSKEHUH BCEi




KU3HHU;
6) 3K0JI0rM4ecKOro BOCIIUTAHUSA
cOPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIBTYPHI,

OCO3HAaHUE  TNOOAIBHOTO  XapakTepa  AKOJIOTHYECKUX

npo0Jem;

IJJAHUPOBAaHUE U  OCYLIECTBICHUE JIEUCTBHI B
OKpYKaloIlIeW Cpele Ha OCHOBE3HAHUS LIEJIEH YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

Pacuiipenue omnbiTa AESITENIBHOCTA 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH Ha OCHOBE MMEIOUIMXCS 3HAHUW 10
dusnke;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,

COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS

du3nveckoil HayKH;

OCO3HaHUE IIEHHOCTH HAy4YHOM JIESTENIbHOCTH,
TOTOBHOCTh B TPOIIECCEe M3YYEeHUs] (PU3UKU OCYIIECTBIISITH
MPOCKTHYI0O M HCCIIEOBATEIbCKYI0  JEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

OBJI&I[GHI/IC YHUBCPCAJIbHBIMHA TO3HABATCIIbHBIMHU

JICUCTBUSIMU:

Ba3oBble Jlornueckue 1eicTBUs:

CaMOCTOSITEIILHO (bopmynHupoBaTh u
aKTyaJIH3MpOBaTh pobisiemMy, paccmarpuBaTh €€
BCECTOPOHHE;

OnpeAensaTb  UeNW  JIeATENbHOCTH,  3a/laBaTh

napamMeTpbl M KPUTEpPUU HUX JIOCTH)KEHMS; BBISBIISTH
3aKOHOMEPHOCTH H TPOTHUBOPEYUS B PacCMaTPUBAEMbBIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YIETOM
aHaJIM3a MMEIOUIMXCS MaTepUalbHBIX W HEMaTepHAIbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YyJbTATOB LENAM, OIEHUBAaTh PHUCKHU
MOCIIEACTBHUI JCSITECIbHOCTH,

KOOPJAMHHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peanbHOro, BUPTYaJIBHOTO U KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHE NPH PEIICHUN
KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTeIbCKIE TEHCTBUA:

Bragete Hay4HOW TEpMHHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMHA U METOJaMU(PU3NIECKON HAYKU;

BIIQJIETh HAaBBIKAMU Yy4E€OHO-HCCIIEOBATEIHCKON |
MPOEKTHOMN JIEeITEILHOCTH B obiactu ¢busukwy,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATEILHOMY
MOKWCKY METOJIOB PEIICHUS 3a]1a4 (PU3NIECKOTO COJepIKAHUS,
MIPUMEHEHHUIO PA3TMYHBIX METOJOBIIO3HAHUS;

BJIAQJETh BUJAMU JEATEIBHOCTH IO MOIYYEHUIO
HOBOTO 3HaHMWsI, €r0 HWHTEPIPETAIMU, NMPeoOpa3OBaHUI0 M

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHast paboTa
JK3aMEH




OPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHTYalUsiX, B TOM
YuCcjle TP CO3JaHUU Y4YEOHBIX TMPOEKTOB B 00JaCTH
bu3uKy;

BBISIBJIATh ~ NIPUYMHHO-CIICICTBEHHbIE  CBA3M U
aKTyaJlu3upoBaTh 33J1auy, BbIABUTaTbIUIIOTE3Y €€ pelleHus,
HaXoJUThb  apryMEHTbl /s J0Ka3aTeslbCTBA  CBOUX
YTBEPKICHHIA,3a]]aBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJAE pPELICHMS
3aJaud  pe3yNbTaThl,  KPUTUYECKH  OICHHMBAaTh  HX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OPMYIMPOBATH COOCTBEHHBIE 3a/lauM B
00pa30BaTeNbHON  JEATENIBHOCTH, B TOM YHCIE IIPH
W3y4eHUH (HU3UKH,

JaBaTh OICHKY HOBBIM CHTYyallUsM, OIICHUBATh
PUOOPETEHHBIN OIIBIT;

YMETh TEPeHOCHTh 3HaHUS 10  (U3MKEe B
NPAaKTUYECKYIO 00JIACTh KU3HEACATEITbHOCTH;

yMeTh  HMHTErpUpOBaTb  3HaHHUA U3  pasHbIX
OpEIMETHBIX  OO0JIacTei;  BBIABHTaTb  HOBBIE  WJCH,
npelaratb OpUrMHAJbHbIE MOAXOJbl M PEIICHUS; CTABUTh
npoOiieMbl M 3aJaud, JIOIYCKAIOIIHWE aJbTEPHATHBHbBIE
peLeHHMs.

Pabora c undopmanueit:

BJaJeTh ~ HAaBbIKAMHU  IOJy4YeHUs  HMH(opMaruu
($U3MIECKOT0 CopepKaHUs M3 MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYILECTBIISATh HIOUCK, aHaJu3,
CUCTEMATH3allMI0 M  HHTEpHpeTanui  HUHPOopManun
pas3INYHbIX BUAOB U (OPM MPECTABICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(OPMALIUN;

UCMOJb30BaTh  CPEACTBA  HMH(DOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B pereHnH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OPIraHU3AIMOHHBIX
3a/1a4 ¢ coOo/IeHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POpPMAIIMOHHOM 0€301acHOCTH;

co3/laBaTh TEKCThl (DU3MYECKOIO COJAEpKAaHUS B
pa3IuYHbIX opMaTax ¢ y4y€TOM Ha3zHadeHMsI MH(OpMaluu
U 1EJEeBOM ayIuTOpHM, BBIOMpas ONTUMaIbHYIO (opMy
IPEJICTaBJICHUS] U BU3YyalIU3aluu.

OBnajieHne yHUBEpPCAIbHBIMU KOMMYHHKATHBHBIMU
y4eOHBIMU JEHCTBUSIMHU:

OCYIIECTBJISITh OOIICHHE Ha ypOKax (PU3UKU U BO
BHE-YPOUYHOM JESITEIBHOCTH; pAacClO3HaBaTh IPEANOCHUIKU
KOH(JIMKTHBIX ~ CHUTyallud W  CMSTYaTh  KOH(IJIUKTHI,
Pa3BEPHYTO M JIOTMYHO M3JIararb CBOK TOYKY 3pEHHUS C
WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh u HCIT0IB30BaTh MpEUMyLIECTBA
KOMaHTHOW U MHAMBUIYaTbHOU PabOThI; BEIOUPATH TEMATHKY
U METOJIbl COBMECTHBIX JACWCTBUH ¢ Yy4€TOM OOIIMX
MHTEPECOB, U BO3MOXKHOCTEN KaKJ0r0 YJI€HA KOJIJIEKTUBA,

IIPUHUMATh LIEJIM  COBMECTHOW  JIESITENBHOCTH,




OpraHU30BBIBATL U KOOPAMHUPOBATH JACUCTBUSA IO €€
JIOCTUKEHHUIO: COCTAaBJIATh IUIaH JEWUCTBUM, pacrpeneisiTh
pOJIH ¢ YYETOMMHEHUN yYaCTHUKOB, 00CYKIaTh pe3yIbTaThl
COBMECTHOH paboTBhI;

OLICHUBATh KayeCTBO CBOErO BKJIaJAa U KaxJIOIo
y4aCTHMKAa  KOMaHAbl B  Oo0mwmil  pe3ympraT 1O
pa3pabOoTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IPOCKTHI, OLIEHUBATH HAECH C
NO3UIMM  HOBU3HBI, OPUIMHAJIBHOCTH, IMPAKTHUUECKOMN
3HaYUMOCTH;

OCYLIECTBIIATH IIO3UTUBHOE CTpaTEernyecKoe
IIOBEICHNE B  Pa3JIMYHBIX  CHUTyalMsX, IPOSBIATH
TBOPYECTBO U BOOOpaykeHHE, OBITh MHUITUATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISTUBHBIMU YU€OHBIMU
NEUCTBUSIMU:

Camoopranu3anmusi:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  I03HABATENIbHYIO
NeSITeIbHOCTh B 00J1aCTH (DM3UKU M aCTPOHOMUH, BBISIBIISITH
npoOjeMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHbBIE
3a/1a4i;

CaMOCTOSITEJIbHO ~ COCTaBJATh  IJIaH  peLeHHs
pacuéTHbIX M KAuyeCTBEHHBIX 3a/ay, IUIaH BBIOJIHEHUS
IPaKTUYECKOH paboThl C Y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciipsaTh paMKH Y4eOHOro IpeiMeTra Ha OCHOBE
JUYHBIX IPEINOYTEHUH;

JieJlaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro,
Opatb Ha ce0s OTBETCTBEHHOCTh3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO
PYAMLIMU B 00s1acTH (PU3MKH, MMOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJIEKT:

JlaBaTb  OIIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb
KOPPEKTHUBBl B JI€ATEJIIbHOCTb, OLIEHUBAaTh COOTBETCTBHE
pE3yJIBTAaTOB LIETM;

BJIa/IETh HaBBIKAMU MTO3HABATEIBbHON pe(IeKCUuu Kak
OCO3HAaHHS COBEPIIAEMBIX JEUCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCTOJb30BaTh MPHUEMBI peduieKCuu Uil  OLCHKH
CUTyalluu, BbIOOpa BEPHOTOPEIICHMUS,;

YMETb  OLICHMBaTb PHUCKM M  CBOEBPEMEHHO
MPUHUMATH PEHICHUSI IO UX CHUKEHHIO; IPUHUMATh MOTHBbI
U apryMeHTbl JIpYTMX TIpd  aHalu3e  pPe3yJbTaToB
JeSTeIbHOCTH; IPUHUMATh ce0sl, TOHUMas CBOM HEJOCTaTKU
Y JIOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYIHX TIpH
aHaJIN3€e Pe3yNbTATOB JEATEIBHOCTHU; IPU3HABATH CBOE MPaBO
Y IIPABO JIPYTUX Ha OIIMOKHU.




B mporecce JTOCTHIKCHUS JIMIHOCTHBIX
pE3yJIbTATOB OCBOCHHUS MPOrPaMMbI 1O (BHU3UKE I YPOBHS
cpenHero  obmiero  oOpasoBaHusi Yy — OOydYarOIIUXCS

COBEpIICHCTBYETCS SMOLIMOHATBHBIN WHTEJIEKT,
HPEeAToaraloic(hOpMUPOBAHHOCTD:
CaMOCO3HaHUS, BKJTIOYAIOIIETO CIIOCOOHOCTh

IIOHUMATh CBOE OMOIIMOHAJIBHOC COCTOsSHHUC, BHUICTH
HalpaBJEHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAILHOMN
cdepsl, OBIThYBEPEHHBIM B cele;

caMOpEeryJIMpOBaHus, BKJIKOYAIOIIETO0 CAMOKOHTPOJIb,
YMCHHUC IPUHHUMATh OTBCTCTBCHHOCTL 3a cBOE IIOBCACHUC,
CIIOCOOHOCTH aJanTUPOBATHCS K SMOIIUOHAIHHBIM
HU3MCHCHUAM HW TPOSABIIATH FI/I6KOCTB, GBITB OTKPBITBIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIFOYAIOLIECH CTPEMIICHUE
K  JTOCTHXKCHHIO uenim M YCIexy, OIITHMH3M,
WHUIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTb, HUCXO0OdA N3 CBOUX
BO3MOXKHOCTEI;

SMIIATUH, BKJIIOYANOIICH CIIOCOOHOCTh ITIOHMMAaTh
OMOLMOHAJIBHOE COCTOSIHUE MAPYIUX, YYUTBIBATH €0 IIpHU
OCYIIECTBIICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO H

CONEPEKUBAHUIO;
COLIMAJIBHBIX HAaBbIKOB, BKJIFOYAIOLIUX
CIOCOOHOCTh BBICTPANBaTh OTHOILEHHUS C JIPYTUMH

JTIOJIBMH, 3a00THUTHCS, MPOSBISATH HHTEPEC W pa3perarb
KOH(JIUKTBI.

[MPEAMETHBIE PE3YJIBTATHI

K kxoHnmy oOyudenus B 1 cemecTpe mnpenMeTHbIE
pe3ynbTathl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTb Y O0YYAIOIIUXCSI YMEHHIA:

JEMOHCTPUpPOBaTh Ha MpUMEpax pojdb U MECTO
¢u3uku B (GOPMHPOBAHNYU COBPEMEHHON HAayYHON KapTHHBI
MHUpa, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTHi, B
IIPAKTUYECKON JESITENBHOCTH JTIOICH;

YUUTBIBaTh TpaHULBl MPUMEHEHHUS HM3YyYEHHBIX
buznyecKkux Mojienel: MaTepuaibHas TOUYKa, HHepLUaIbHAs
cucreMa OTc4€ra, abCOJIIOTHO TBEPAOE TEJO, UICATbHBIN
ra3, MOJIeIM CTPOEHHUS ra3oB, KUJIKOCTEN M TBEPABIX Tell,
TOUYEUHBIN ANIEKTPUUECKUH 3aps PH pelieHNH (PrU3nuecKux
3az1ay;

pacrio3HaBaTh (pu3nueckue sSBICHHS (IPOLECCHI) U
OOBSACHATH UX Ha OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW  Teopuu CTpOEHUS BeUleCTBA WU
NIEKTPOAVHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHue Tell,
JIBUKEHHE 110 OKPY)KHOCTH, WHEpIUS, B3aUMOJICHCTBUE
ten, nup¢y3us, OpOYHOBCKOE JBI)KEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe o0BbEMa Ten IMpHu
HarpeBaHuu  (OXJIAXJAEHUH), TEIUIOBOE  paBHOBECHE,
UCIapeHne, KOHJEHCAIUs, IUIaBJIeHHe, KpUCTaJUIM3aIus,
KHUIIEHUE, BIa)XHOCTb BO3/YXa, [IOBBIIICHUE JABJICHMS Ta3a
IpU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY

TECTUPOBAHUE 110 TEME
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napamMeTpamMM  COCTOSIHMS ~ raza B M3OMpoleccax,
JJIEKTpU3aLUs TeJ, B3aUMOJICICTBHIE 3apsI0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHHUE, MCIOIb3Ys
buznyeckue BENTWYUHBI: KOOPAMHATA, MYTh, IEpEMELICHHE,
CKOpOCTb, YCKOpPEHHME, Macca Teja, CHa, UMITYJbC Tea,
KMHETUYecKass  JHeprusi,  MOTEHIHMallbHas  JHEprus,
MexaHu4eckas paboTa, MeXaHU4ecKas MOIIHOCTh; MpHU
ONKMCAHUU TPABUIBHO TPAKTOBATh (UBUYECKUNH CMBICI
UCTIONIb3YEMBIX BEJIIMYUH, WX OOO3HAYCHHUS W €JIMHHIIBI,
HaXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE TAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMH BEIIMUYNHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOWMCTBA TEN H
TEIUIOBBIC SBJICHMSI, WCIIONB3yS (U3MUECKUE BEITUYUHBIL:
JaBJeHHE Tras3a, TeMIleparypa, CpeaHsisi KHUHeTHYecKas
SHEPTUs Xa0THUYECKOTO JIBIKECHUS MOJIEKYI,
CpeIHEeKBaJIpaTUyHasi CKOPOCTh MOJEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHsISI HEPrusi, pabora raza, KoddHuimeHt
MOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS; MIPU OMHCAHUHU
MPaBUJIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOIb3YyEMbIX
BEJIMYMH, X 0003HAYCHUS U CIMHUIIBI, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIUYHHY C IPYTHMMHU
BEIIMYMHAM;

ONKCHIBATh M3YUEHHBIE JJICKTPUUYECKHUE CBOMCTBA
BEUIECTBA U  DJIEKTpPUYECKUE  SIBIEHMUSI  (IIPOLIECCHI),
UCTONB3YS (U3MUYECKUE BEIMYUHBI: DJIEKTPUYECKHUM 3apsl,
AIIEKTPUYECKOE 110JIe, HAINpPSHKEHHOCTh MOJIsI, IOTEHIIMAJ,
pa3HOCTh  MOTCHIMANIOB;, TMPU ONUCAHUHM MPABHIBHO
TPaKTOBAaTh (PU3MUECKHUI CMBICI HCIIOJB3YEMBIX BEJIUYHWH,
uX O0O0O3HAa4YeHWs] W EOUHUIIBI, YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3UYECKYIO BETUYUHY C APYTHMHU
BEJIMYUHAMU;

aHAM3UPOBATh (HM3MYECKHE TIPOLIECCHl U SBIICHUS,
UCTIONB3YS  (hU3MYECKHe 3aKOHbl W TPUHIUIBL:  3aKOH
BcemupHoro Tsarotrenus, |, |1 u 1l 3akonsr HetoToHa, 3aK0oH
COXpPAHEHUSI MEXaHUYECKOM HHEPruu, 3aKOH COXPAHECHMS
UMITyJIbCA, TPUHIMI ~ CYNEPHO3WIUA  CHUJI, TPHUHIIUI
paBHOIIpaBUs WHEPLHUATBHBIX cucTeM oTcuéra,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHUS BEIECTBa,
ra3oBbl€ 3aKOHbI, CBA3b CpEIHEH KHHETUYECKOW SHEPruu
TEIUIOBOTO  JIBIJKEHUS ~ MOJeKyl ¢ aOCOJIIOTHOM
TEMIIEpaTypol, TMEpBbIH 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUs AJIEKTpUYEcKoro 3apsaa, 3akoH Kyiona, mpu
TOM pa3NuyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4eCKoe BBIpAXEHHE W  YCJIOBHUS  (TpaHMUIIBI,
00JacTv) IPUMEHUMOCTH,

OOBSCHITh OCHOBHBIC MPUHIIUIBI JTCUCTBHUS MAIIIHH,
npuOOpOB M TEXHUUYECKUX YCTPOWMCTB; pa3inyaTh YCIOBUS
ux 0€30IacHOr0 MCIOJIb30BaHuUs B TOBCEITHEBHOM KU3HU;

BBIMIOJIHATh ~ 3KCHEPUMEHTHI IO  HCCIEJOBAHUIO
¢bu3nyecKkux SBICHUW W TPOLECCOB C HCIOIb30BAaHHEM
OpsIMBIX, W  KOCBEHHBIX  HM3MEpPEHUH, TpU  ITOM
dbopmynupoBaTh MpobiieMy/3aiady W THIOTE3y Y4eOHOTO




HKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKECHHOTO
000pyIOBaHUs, TPOBOAUTH ONBIT ©  (HOPMYITHUPOBATH
BEIBO/IBI,

OCYILECTBIISITh MPSAMbIE U KOCBEHHBIE H3MEPEHHS
(¢u3nUecKUX BEIUYWH, MPU STOM BBIOMPATh ONTHMAJIbHBIN
crocod H3MEpEeHHs M HCIOJb30BaTh H3BECTHBIE METOJIbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAYy (PU3NYECKUMU
BEJIMYMHAMU C HCIOJB30BAHUEM TPSAMBIX M3MEPEHHM, MPU
3TOM KOHCTPYHPOBATh YCTaHOBKY, bukcupoBarb
pe3yibTaThl  MOJYYEHHOH  3aBUCHMOCTH  (DPU3UYECKHX
BEJIMYMH B BUJE TaOIHUI] ¥ rpaduKoOB, JeJaTh BBIBOJIBI IO
pe3ysbTaTaM MCCIIEI0BaHMUS;

coOmofaTh mpaBwia 0€30MacHOro TpyAa IpHU
OPOBEICHUN  HUCCIENOBAaHMA B paMKax  y4eOHOTO

9KCIIEPUMEHTA, y4eOHO-UCCIICA0BATEIILCKOM u
MIPOSKTHOMN IEeSITENLHOCTH c HCIIOJIE30BAHUEM
HU3MEPUTEILHBIX YCTPOWCTB u 1a060paTOPHOTO
000pyIoBaHus;

pemate pacy€THbE 3aJauyud C SBHO 3aJaHHOMN
¢bu3nueckoil MoJenpIo, UCHONb3ysd (U3UUYECKUE 3aKOHBI U
IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4l BbIOMpaTh

¢bu3nyeckyro  MoJenb, BBIICHATh  (hU3HUYECKHE
BEJIMYMHBI U (OPMYINBI, HEOOXOAMMBIE AJsi €€ pelIeHus,
IPOBOJUTH PAacu€Thl U OLIEHUBATh PEAIbHOCTh MOIYYEHHOTO
3HaYeHUADU3UIECKON BEIINIHHEI,

peliaTb ~ KayeCTBEHHBbIE  3aJjaud:  BBICTPAUBATh
JIOTUYECKH HENPOTHUBOPEUMBYIO LENOYKY PacCyKICHHH C
ONOpOM Ha H3Y4YCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3HYecKue SIBICHNUS,

UCMOJb30BaTh MpPU pelIeHUM Y4eOHbIX 3ajad
COBpeMEHHbIe MH(POPMALIMOHHBIE TEXHOJOTUU JUIsl MTOMCKA,
CTPYKTYPUPOBaHUS, HUHTEpPHpETallud U TPEACTaBICHUS
y4eOHON M Hay4yHO-MOMYJISIpHONW MHGOpPMAIMH, TOTyYEeHHON
U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBAThH
noJiy4aemMyro HH(OpMaIuio;

INPUBOANTH  TNPUMEPHl BKJIAAA POCCUHCKUX H
3apyOexHbIX  Y4YEHBIX-(QU3UKOB B  pa3BUTHE  HAyKH,
00BSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MHpa, B pa3BUTHE
TEXHUKUA UTEXHOJIOTHIA;

UCMOJb30BAaTh TEOPETUYECKUE 3HAHUS MO (PU3MKe
B IMOBCEJHEBHON >XHU3HU s oOecmedeHus: O0e30I1acHOCTH
npu  oOpamieHHn ¢ npubopaMH U TEXHUYECKUMHU
yCTpOMCTBAMHM, NJIsi COXpPAHEHMs 3[I0OPOBBbS U COOJIOJIEHUS
HOPM DKOJIOTUUECKOTO MOBEJIEHUS B OKPYKAIOILEH CpelE;

paboTaTh B TpyNNe C BBHINOJHEHHUEM pPa3IHMYHBIX
COLMAIBHBIX  poOJIeH, IJIaHUpPOBaTh padoTy  TPYIIH,
paloHaIbHO pacIpenessaTh 0053aHHOCTH U IUIAHUPOBATh
NeSITeIbHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJeKBAaTHO
OLICHMBAaTh BKJAJ Ka)XJ0ro U3 YYaCTHUKOB TPYIIbl B
pelIeHne paccMaTpuBaeMoil MpooIIEMBl.




K xoHmy oOyueHHss BO 2 cemecTpe IpeIMETHbBIC
pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI —OTpa’kaTh
c(OPMHUPOBAHHOCTH y O0yUAIONTUXCS YMEHUH:

JEMOHCTPUpPOBaTh Ha MpUMEpax pojb U MECTO
¢bu3uky B GOPMUPOBAHUY COBPEMEHHONW HAYYHON KApTUHBI
MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B
MPAKTUYECKOW JIEATEIIbHOCTH JIFOJAEH, UEJIOCTHOCTh U
€AMHCTBO (hPM3MUECKOI KapTUHBI MHPA;

YUUTBHIBATh TPAHUIBl MPUMCHEHHS] H3yYEHHBIX
busznyecKkux MojeNel: TOUYEYHBIH SIEKTPUUYECKUN 3apsf,
Jyd CBETa, TOYCYHBIH HCTOYHUK CBETA, SJIEPHAS MOJEIh
aToMa, HYKJIOHHas MOJIeb aTOMHOIO siipa MpPHU pPELICHUU
buznyecKux 3a/1a4;

pacro3HaBaTh (HU3UYECKUE SBJICHHS (TPOILECCHI) U
OOBSCHATh WX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHKH U
KBaHTOBOM  (pU3MKU:  dIeKTpUYecKkas  MPOBOAUMOCTH,
TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHWTOB, JJICKTPOMAarHUTHAas
UHAYKIUS, OEHCTBHE MAarHUTHOTO TMOJIS HAa TMPOBOJHUK C
TOKOM H  JBWXKYIIMICS  3apsll, DJIEKTPOMArHUTHBIC
KojeOaHusi W BOJHBI, MPSIMOJUHEHHOE pacnpocTpaHeHHE
CBETa, OTpPaXXeHHWe, TNpeIoMIieHue, uHTepdepeHus,
mubpaknuss W [OJNsSpU3allvdsg CBeTa, JTUCHEpCHUs CBeTa,
doroannekrpudeckuii  dpdexkr (dororddekr), cBeToBoe
JaBJCHHE, BO3HUKHOBEHHUE IMHEHYATOro CIEKTpa aroma
BOJIOpO/Ia, €CTECTBCHHAs u HCKYCCTBEHHAs
pPaZOaKTUBHOCTb;

ONMCHIBATH  W3YYCHHBIC  CBOMCTBa  BEIIECTBA
(97eKTpUUecKHUe, MarHUTHBIE, OTUYECKUE, DIIEKTPUUECKYIO
MPOBOJAMMOCTE PA3IUYHBIX CpEl) W DJICKTPOMArHUTHBIC
aBIeHUsl (TIPOIECCH), HCMONB3YsT (U3NUYECKHUE BEITHMYUHBI:
JIEKTPUYCCKUN  3aps]l, CHJIAa TOKa, JJIEKTPHUYECKOE
HANpPSDKEHUE, DJIEKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTh
MOTCHIIMAJTIOB, DJJIGKTPOJBIDKYINAs CWJIa, pPaboTa TOKa,
WHAYKIUS MarHUTHOTO OIS, cuia Ammepa, cuna Jlopenia,
WHIYKTUBHOCTh KATYIIKH, OSHEPTUS JJICKTPUYECKOTO W
MarHUTHOTO TIOJIeH, TEepUoJ M YacToTa KoJebaHuil B
KoJIe0aTeTbHOM KOHTYpE, 3apsi/l U CHja TOKa B IpoIiecce
TapMOHHYECKHX AJIEKTPOMArHUTHBIX KojeOaHui, GoKycHOE
paccTossHWe W ONTHYECKas CHJIA JIMH3BI, MPH OIHCAHUU
MPAaBUIILHO TPAKTOBaTh (PM3MUYECKUN CMBICT HCIOIbH3yEeMbIX
BEJIMYMH, WX OOO3HAYCHWS W CIUHUIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE TaHHYIO (DU3HUECKYIO BETUUHHY C
JPYTHMH BEJTUIHHAMH,

OMKCHIBATh U3YUEHHBIE KBAaHTOBBIE SBICHUS U
MPOIIECCHI, UCTONB3YS (U3HUECKUE BEITUYHHBI: CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPTUs U UMITYJIbC (POTOHA, TIEPHOJ] MOJTypachaga, SHSPTHs
CBSI3M ATOMHBIX Si7Iep, TP ONMKUCAHUUIPABUIBLHO TPAKTOBATh
(GU3HYECKUH  CMBICT  WCIOJB3YEMBIX  BEIWYHMH, UX
o00o3HaYeHHWs] W  €IUHUIBI,  yKa3biBaTh  (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEITUYHHY C JIPYTHMH




BEJIMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aHATM3UPOBaTh (DU3NYECKHUE TPOILECCHl U SIBICHUS,
UCTIONB3Ysl (PU3UYECKHE 3aKOHBI M MPUHIMIBL: 3aKkoH OwMa,
3aKOHBI MOCJICIOBATEIBHOTO ¥ MapauIeIbHOTO COCAMHEHUS
MIPOBOJHUKOB, 3aKOH [xoyna—JIenua, 3aKOH
AJIEKTPOMArHUTHONW HMHIYKIUH, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHeHHs CBETa, 3aKOHBI OTPAXKECHUS CBETA, 3aKOHBI
MpEJIOMJICHUS  CBETa, ypaBHEHWE  ODWHIITEHHA IS
dororddexra, 3aKOH COXpPaHCHHS  DHEPrUU, 3aKOH
COXpaHEHHSI UMITYJIbCA, 3aKOH COXPAHEHUS IEKTPHUECKOTO
3apsijia, 3aKOH COXPAHEHUS MacCOBOTO YHMCIIA, MOCTYJAThI
bopa, 3aKoH paMOaKTHBHOTO pacnaia,pyu 3TOM Pa3InvaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe
BBIPOKCHHE u YCJIOBHS (rpaHUILBI, obacTn)
MPUMEHUMOCTH;

ONpENeNIATh HANpaBJICHUE  BEKTOpPAa  WHAYKIHH
MarHMUTHOTO TIOJIS TIPOBOJHHUKAC TOKOM, CHJIBI AMIIEpa H
cuiibl JIopeHiia;

CTPOUTH W OIKCHIBATH H300pa)KCHUE, CO31aBaEMOC
IJIOCKUM 3€pKajioM, TOHKOM JIMH30i;

BBIIOJIHATh ~ AKCIIEPUMEHTHI 110  UCCIICIOBAHHIO
¢u3nUecKux SBICHWA W TIPOLECCOB C MCIOIb30BaHUEM
OpsSMbIX, ¥  KOCBEHHBIX  M3MEPCHHUH: TIpU  ITOM
dbopMymupoBaTh TpoOJIeMy/3a1ady W THUIIOTE3y y4eOHOTO
IKCIEPUMEHTa, OOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO
0o0OpyIOBaHUsl, TPOBOJUTH ONBIT U  (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIC HW3MEPCHUS
bu3nYeCKUX BENWYHH, MPU STOM BBIOMPATH ONTHUMAIBHBIN
croco0 M3MEpeHUs M HCIONB30BaTh W3BECTHBIE METOJbI
OIICHKH MOTPEITHOCTEN N3MEPEeHHIA;

WCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKUX BEJHMUYUH C
UCIIONIb30BAaHUEM  TPSIMBIX ~ HM3MEPEHHUH: TpPH  ITOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThI
MOJTyYEHHOW 3aBHCUMOCTH (DU3MYECKHX BEIUYHMH B BUJE
TabmuI, W TpaduKoB, IENaTh BBIBOJBI IO pe3yjibTaTaM
WCCIICJIOBAHMS,

coOmrofaTh MpaBwiIa 0€30MacHOro TpyAa IpHU
NPOBEJCHNN  HUCCIENOBaHMM B  paMKax  y4eOHOro

IKCIIEPUMEHTA, y4e0HO-HCCIIeI0BATEILCKOM u
MIPOCKTHOMN JeSITeIIbHOCTH c HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOWCTB u 1ab0paToOpHOTO
00opymoBaHus;

pemiate pacy€THBIE 3aJadyd  C SBHO 3aJaHHOMN
bu3nUeCKol MOJENbIO, UCMONB3Ysl (U3UYECKUE 3aKOHBI U
MIPUHIIAITEI, HA OCHOBE aHaJK3a YCIOBHUS 3aJ1a4l BHIOWPAThH
(buU3NYECKYI0 MOJIENb, BBIACIATh (DU3MUECKHE BEITUYUHBI U
bopMyIbl, HEOOXOIUMBIC JUIsI €€ peIICHHs, IPOBOINTH
pacuéThl U OICHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYCHHS
(U3UYECKON BETMYHUHBL;

pemaTth  KauecTBEHHBIC  3a/ladyd:  BBICTPAUBATh
JIOTUYECKH HENPOTHBOPEUYHMBYIO IENIOYKY PACCYKICHHHA C




OMOpol Ha H3Y4YCHHBIE 3aKOHbl, 3aKOHOMEPHOCTH U
(bu3HYeCcKue SABICHNUS,

UCIOJIb30BaTh IpPU  pEIIEHUH Y4eOHBIX 3aaay
coBpeMeHHbIe MH(GOPMALMOHHbIE TEXHOJOTUU JIJIsl MTOMCKA,
CTPYKTYpUPOBAaHHUS, WHTEPIPETAMA ¢ MPEICTABICHHUS
y4eOHON M HAyYHO-TIOMYJISIPHON MH(pOpPMAIIUH, MOTy4YeHHON
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MoJIy4aeMyro HH(POPMAIHIO;

OOBSICHSITh MPUHIUIBI JICHCTBUS MAIllMH, MPUOOPOB
U TEXHUYECKHX YCTPOWCTB, pa3inyaTb YCJIOBHUS HUX
0€30MacHOr0 UCI0JIb30BaHUS B [IOBCEAHEBHON KU3HU;

MPUBOJIUTH  TIPUMEPHl BKJIaJa POCCHMCKUX U
3apyOeKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHUE MPOLIECCOB OKPYXKAIOUIET0 MHpa, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHEe 3HaHUsA MO (usmKe
B IIOBCEJHEBHOM XHU3HU UId oOecreyeHus: O0e30MacHOCTH
npu  oOpamieHMH ¢ npubopaMH U TEXHUYECKUMHU
yCTpOMCTBAMH, NJISi COXPAHEHHs 3[0OPOBBS U COOIIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPYKAOILEH cpelie;

paboTaThb B TpyHNe C BBHIMOJHEHHEM pPa3IHMYHBIX
COLIMAJIBHBIX  pOJIeH, IUIAHUPOBaTh paboTy  TIpYMIbI,
paloHaIbHO paclperessaTh 005S3aHHOCTU U IUIAHUPOBATh
NEeSITeIbHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJeKBAaTHO
OLICHMBATh BKJAQJ KaXJOro U3 YYACTHUKOB TPYIIBl B
pelIeHrne paccMaTpUBaeMon POOIEMBI.




Paspaborunku:

briy o2 fgzwﬁ%

(mecmo pabomet) (nodnu?b) (D.1.0)
BITY Afllnc] - Moresl usbe 228
(mecmo pabomei) (noontics) (D.H.0)

PyxkoBoIHTeIb 06pa30BaTeIbHOH NPOrpaMMBI:

OIBOVBITY

K.T.H., IOLIEHT Cadonor K.C.
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[TyHKT B ipeapIayiei
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HYHKT C BHECCHHBIMHA
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BHECCHUE
W3MCEHEHHI
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