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1. HOACHUTEJBbHASA 3AIIUCKA.
1.1. ObaacTh NpUMeHEeHNs MPOrPAMMBbI Y4eOHOM TUCIIUIIIMHBI

OO6meoOpa3oBaTenpHass ydeOHas aucnuiuiiHa «®Du3nKa» uU3ydaeTcs B
Komnemke 'Y, peanm3yromiemM mporpaMmy CpeaHEro oomero o0pa3oBaHUS B
npenenax OCBOCHUSI OCHOBHOM MpodeccruoHaIbHOM 00pa3oBaTeIbHON MPOrpaMMbl
Ha 0a3e OCHOBHOro oOmIero oOpa3oBaHMs MpPHU TOJATOTOBKE CIHEIUATMCTOB
CpEIIHETO 3BEHA.

[Tporpamma o y4uebHo# aucturumae «Pusnkay (ganee - Gusnka) Ha YpPOBHE
cpenHero oodmiero obpazoBanusi pazpaborana Ha ocHoBe denepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoiit ®eaeparuny, ®I'OC COO,
dI'OC CIIO, monoxenuit denepaabHOH OCHOBHOM  00I€00pa3oBaTeIbHON
OporpaMMmbl  CpeqHero  odmero  oOpa3oBaHHS C  YYETOM  TOJydaeMou
CIENUAIBHOCTHY, KOHIICNIMU TMpernojaBaHus ydeOHoro mnpeamera «®Duszuka» B
oOpa3oBarenbHbIX oOpranu3auusax Poccuiickoil ~ @exepauuu, pean3yrOIIHX
OCHOBHBIE 00Opa3oBaTeIbHBIE MPOTPaMMbl U OCHOBHBIX IOJOXKEHUN (eraepanbHOi
paboueit mporpaMmbl BOCIIUTAHHUSI.

1.2. ey u 32124 y4eOHOM JUCHUNTTHHBI:
Conepxanue mporpaMMbl  00II€00pa30BaTEIbHON JIUCHUIUIMHBL  Du3uka

HaIPaBJICHO Ha JOCTIKEHUE CIEAYIONINX 1esIel

dbopmMupoBaHue y OOydYarONIUXCS YBEPEHHOCTH B IIEHHOCTH 0Opa30BaHUs,
3HAYUMOCTH (U3MYECKUX 3HAHWA JUISI COBPEMEHHOTO KBaJTU(DUIIMPOBAHHOTO
CIIEIUAINCTA MPU OCYIIECTBICHUH €T0 MPOo(heCCHOHATBHON IeATeILHOCTH;

dbopMHpOBaHNE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

OBJIaJICHUE crieun(PruecKoil cucteMol (U3NYEeCKUX MOHATUN, TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

OCBOCHHME OCHOBHBIX (U3MUECKHX TEOpHUi, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHWE OCHOBHBIMH METOJaMU HAYYHOTO TMO3HAHUS MPHUPOJIBI,
UCIIOIb3YeMbIMH B (usuke (HaOIIOJCHUE, OMHCAHHWE, H3MEPCHHE, BBIIBIKCHHE
TUTIOTE3, MPOBEJCHUE IKCIIEPUMEHTA);

OBJIAJICHUEC YMEHUSMH 00paldaThiBaTh JaHHBIC DKCIEPUMEHTA, OOBICHSITH
MOJIyYeHHBIC PEe3yJIbTaThl, YCTAaHABIMBATH 3aBUCUMOCTH MEXAYy (HU3NIECKUMU
BEJTMYMHAMH B HAOJII0/1aeMOM SIBJICHHH, JI€JIaTh BHIBOJIBI;

dbopMupoBaHWEe yMEHHUS pemarh (U3UYECKUE 3aJayd  pa3HbIX YpPOBHEH
CIIOKHOCTH;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIICKTYATbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Tpoliecce MpuoOpeTeHUs 3HAHUM C MCIOJb30BAaHUEM Pa3IMYHBIX
MCTOYHUKOB MH(GOPMAITUN U COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHI; yMEHUI
dbopmyupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3WIIMIO MO OTHOIIEHHUIO K



¢usnyeckoil HHPOpMALMM, IOJIY4aeMOH U3 pa3HbIX HCTOYHUKOB;

BOCIHUTAHNE YyBCTBA TOPJOCTHU 32 POCCUNMCKYIO (PU3MUECKYIO HAYKY.

Ocsoenue kypca O/] «®Pusuka» npeanoaracT peuieHue CIeayoIMMX 3a4a4:

npuoOpeTeHre 3HaHUM O (pyHAAMEHTAJIbHBIX (PU3MUECKUX 3aKOHAX, JIEKALIUX
B OCHOBE COBpPEMEHHOW (PU3MUECKONW KapTHUHBI MHpa, TNPUHIUIOB JEHCTBUS
TEXHUYECKUX YCTPONCTB M IPOU3BOJCTBEHHBIX IPOIECCOB, O HaMOOJEE BaKHBIX
OTKPBITHSIX B 00JIaCTH (PU3UKH, OKA3aBLIMX OIPEACISAIOLIEE BIUSHUE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

NMOHMMAaHUE (UINYECKON CYIIHOCTU SIBICHUN, TMPOSIBISIOMIUXCS B pPaMKax
MIPOU3BOACTBEHHOM I€ATEILHOCTH;

OCBOEHHE CMOCOOOB HCHOJIb30BAaHUS (U3UYECKUX 3HAHMM IS pEIICHUs
MPAKTUUYECKUX M TPO(ECCHOHANBHBIX 3a/1ay, OOBSCHEHUS SBICHUU MPUPOJIBL,
MIPOU3BOACTBEHHBIX UM TEXHOJOTMYECKUX MPOLECCOB, IPUHLHUIOB JEHCTBUSA
TEXHUYECKUX MPUOOPOB U YCTPOICTB, oOecreueHus: 0€30MacCHOCTH MPOU3BOJICTBA U
OXpaHsbl IPUPOJIBI;

(opMupoBaHHE YMEHUHN pemaTh y4eOHO-IIpaKTUYECKUE 3a7auu (PU3NYECKOTO
coJiepKaHus ¢ yu€ToM podhecCuOHATbHON HANPaBICHHOCTH;

MpUOOPETEHUE OMbITA MMO3HAHKS U CaMOIO3HAHUSA;, YMEHHUIN CTaBUThH 3a7a4ud U
pemaTh npooJieMbl ¢ Y4ETOM Npo(hecCHOHANBHONW HAIPaBIEHHOCTH;

(opMupOoBaHrE YMEHHUI HUCKaTh, AHAJTU3UPOBATh U 00padaThIBaTh (PU3UUYECKYIO
MH(POpMAIUIO ¢ YUETOM MPpOo(ecCHOHAIbHOM HANIPaBICHHOCTH;

MOATOTOBKA OOYYAIOIIMXCS K YCIEUIHOMY OCBOCHHIO JHMCLMIUIMH U MOIYyJeH
MPO(PECCUOHAIBHOTO LHKIA: (POPMUPOBAHKUE Y HUX YMEHHUI U ONBITA JACSITEIBHOCTH,
XapaKTepHBIX sl Tipodeccuii / TOMKHOCTEH CITy)KalllMX WM CHEIHaTbHOCTEH,
MOJIy4aeMbIX B TPO(PECCHOHATIBHBIX 00pa30BaTENIbHBIX OPTaHU3ALUSAX;

MOATOTOBKA K (DOPMHUPOBAHMIO OOIIMX KOMIETEHIIMM OyAyIIero CrenraiucTa:
camMo00pa3oBaHusi, KOMMYHHUKAlLUM, TMPOSBICHUS TPaKAAHCKO-MATPUOTHUECKON
MTO3UIMHU, COTPYAHUYECTBA, NPUHIATUSA PELIEHUN B CTAHAAPTHOW M HECTAHIAPTHOU
CUTYaLMIX, TPOEKTUPOBAHUS, MPOBEACHUS GU3HMUECKUX U3MEPEHUN, 3PPEKTUBHOTO
1 0€30MacHOr0 MCIOIb30BaHUs Pa3INYHbIX TEXHUYECKHX YCTPOMCTB, COOIOACHUS
IIPaBUJI OXPAHBITPYAa TIPH padboTe ¢ GU3NUIECKUMU TPUOOPaMH U 000PYIOBAHUEM.

OcoOeHHOCTh (OPMUPOBAHUSA COBOKYITHOCTU 3a7ady HM3y4deHUs (PU3MKHU AJis
CUCTEMBbl  CpeOHEro  mnpo(ecCHOHANBHOTO  O0pa30BaHMSA  3aK/IIOYaeTcs B
HEOOXOUMOCTH pean3allud Mpo(EecCHOHATBHON HaNpaBICHHOCTH  PpeIIaeMbIX
3aja4, yuéra 0COOCHHOCTEN chephl ACSITETbHOCTH OYIyIIUX CHEI[UAINCTOB.

2. OBIIAST XAPAKTEPUCTUKA YYEBHOHN JUCIWILJIVHBI.

du3nka Kak Hayka 0 Hambojee oOIMX 3aKOHAX MPHUPOJIBI, BHICTyMAs B
KadyecTBe y4eOHOTO MpeaMeTa B KOJUIE/HKE, BHOCUT CYIIECTBCHHBIA BKJIAJ B



cucteMy 3HaHUM 00 okpyxatomeM mupe. Kypc dusuku — cucreMooOpasyromuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TIOCKOJIBKY (PH3UYecKre 3aKOHBI
JeXaT B OCHOBE TIPOILECCOB M SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouoiorue,
dbuzuyeckorr reorpadueir u actpoHomueid. Mcmonmb3oBaHME€ W AKTUBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUM  ONpeNesseT XapakTep U pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPaHCIOpTa, OCBOCHHS
KOCMOCA, TOJYYE€HUS HOBBIX MAaT€pHalOB C 3aJaHHbIMUA CBOWCTBAMHU W JPYTHUX.
N3yuenue ¢u3nku BHOCUT OCHOBHOW BKJIAJ B (hOPMHUPOBAHUE €CTECTBEHHO-

HAyYHOM KapTUHBI MUpa 00ydaromuxcs, B (HOpPMHpPOBaAHHE YMEHHH MPUMEHSIThH
HAYYHBI METOJ1 TO3HAHUS MPY BHITIOJTHEHUH UMHU YUEOHBIX UCCIIETOBAHUI.

B ocHoBy Kkypca ¢u3ukm s YpOBHS CpEIHEro oOmero oOpa3oBaHUS
MOJIOKEH P HUAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KAaK MPHUHLMIBI €ro
MTOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISECTCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3MKH
o0beIMHEH BOKpYr (¢u3nueckux Teopud. Benymmm B Kypce sBisercs
(opMupoBaHuE NPEJICTaBICHUNA O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BELECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzauus MNpeAnosiaraeéT HCHOJIb30BAHHUE
I'YMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBSA3M PAa3BUTHUSA
¢u3uku Cc pa3BUTHEM OOIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU M SKOJIOTMUYECKUMHU NMPOOIEMaMH.

Hoes  npuxnaonou  nanpaénennocmu. Kypc ¢usuku npenmonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKHX M TEXHOJOTMYECKHX INPUIIOKEHUN
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUSA AJIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX OKOJOIMYECKUM MpobdjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTHM, a Takxke 00CyXIeHus
po0JIeM pallMOHAIBHOTO TPUPOAOTIOIB30BAHUS U KOJIOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKM Ha YPOBHE CPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (pusnyeckue Teopuu (popmMupoBaHHe TPENCTABICHUNA O
CTPYKType HOCTpOoeHus: (prU3HUecKOl TeopuH, poiau (PyHIaMEHTAJIbHBIX 3aKOHOB U
IMPUHIMIIOB B  COBPEMEHHBIX NPEACTABICHHUAX O NPHUPOAE, TI'PaHULIAX
OPUMEHUMOCTH TEOpUHM, JMJI OINUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUA W
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3MKH peallu3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3allM SKCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroLXCS.
st 6a3oBoro ypoBHSI Kypca (M3HKHA — 3TO UCIOJIb30BAHUE CUCTEMBI



(pOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U J1a0OpaTOPHBIX paboT,
KOTOpBIE B TIporpamMme 1o (pu3uke OObEAMHEHBI B OOIIMNA CIHUCOK YYCHHUYECKUX
NPaKTHYECKUX PadoT. BrijeneHne B yka3aHHOM MepedHe 1abopaTopHBIX paboT,
NPOBOJAUMBIX JIII KOHTPOJS W OIEHKH, OCYIIECTBIACTCS YYaCTHUKAMH
0o0pa30BaTeNpHOrO TMpoIlecca HUCXOAS M3 OCOOCHHOCTEM IJIAHHUPOBAHUS H
ocHameHuss KaOwHeta ¢usuku. [lpm dToM oOecrmeymBaeTcs OBJAJACHHC
00yJaronMMuUCs YMEHUSIMU TIPOBOJNTH KOCBEHHBIC U3MEPCHUS, NCCICIOBAHMS

3aBUCUMOCTEH (DM3MYECKUX BEIMYMH K TOCTAHOBKY OIIBITOB TIO TPOBEPKE
MIPEIOKCHHBIX TUTIOTES.

bonpimoe BHMMaHWE yACHSICTCS PEMICHUIO PACUYETHBIX M Ka4eCTBEHHBIX
3amad. Ilpu 3TOM Ul pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3a/1ayd C SBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJISIFOIINE PUMEHSITh U3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK W UHTETPUPYs 3HAHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbsSICHEHHE MPOTEKaHUsl (HU3NUYECKUX SIBJICHUW U MPOIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM [JIsi CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro Tpoiiecca 0a30BbI YpPOBEHb Kypca
bU3UKH HA YPOBHE CpeAHEro o01iero oopa3oBaHus JI0KEH U3YUaThCsl B YCIOBUSIX
MpEAMETHOr0 KaOWHeTa ()U3UKU WIM B YCIOBHUSIX WHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kabunere (GU3NKK NTOJDKHO OBITH
HeoOxXoMuMoe J1labopaTopHOoe OOOpyAOBaHWE JUIsl BBITIOJIHEHHS YKa3aHHBIX B
nporpaMMe Mo (Gu3MKe YYCHHUECKUX MPAKTHUECKUX PadOT M IEMOHCTPAIMOHHOE
00opyoBaHuE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (POPMHUPYETCSI B COOTBETCTBUHM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH H  OOECIEYMBAET TMOCTAHOBKY
MEPEUYNCIICHHBIX B TpOorpaMMe 10 (H3WKEe KIIOUEBBIX JIEMOHCTPAIMA IS
WCCICAOBAHMS  HM3yYaeMbIX SBJICHMA W  TPOIECCOB, OMIHMPUYECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHKWE JJIs YYCHHYCCKHX IPAKTHUYECKUX pabdboT
dbopmupyeTcss B BUJE TEMaTUYECKUX KOMIUICKTOB M OOECTeunBacTCs B pacuére
OTHOTO KOMIUJIEKTa Ha JABYX OOyd4arommxcs. TeMaTH4ecKue KOMILJICKTHI
J1a00paTopHOTO 000pYyAOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BUJIC MU(PPOBHIX JTA0OPATOPHIA.

3. MECTO YUYEBHOM JUCIUIIJINHBI B YYEBHOM ILIAHE

Mecto ¢usuku B cucteme CIIO ompexnensercs ero mo3HaBaTEIbHBIM U
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MUPOBO33PEHYECKUM 3HAUYEHUEM, BOCIUTATEJIBbHBIM IIOTEHIIMAJIOM, BKIAJOM B
CTAaHOBJICHME JIMYHOCTH 4ejoBeka. PHU3MKa MpeACTaBiseT CcoOUpaTEIbHYIO
KapTUHY JKW3HM JIIOJ€M BO BPEMEHH, HX COLMAJIBHOIO, CO3MIATEIBHOTIO,
HPABCTBEHHOTO OmbITa. OHA CIY)KUT BaXXKHBIM PECYpCOM CaMOUICHTHU(PUKAIUU
JUYHOCTH B OKPYKAIOIIEM COLMYyME, KYyJBTYPHOM Cpele OT YPOBHS CEMbH O
YPOBHSA CBOEW CTpaHbl U MuUpa B 1ejaoM. PU3KKa JaeT BO3MOXKHOCTb IIO3HAHUA U

MOHMMAHUS Y€JIOBEeKAa M OOIIECTBA B CBSI3U MPOILIOrO, HACTOAIIETO U OYyIyIIEero.
VYyebnas nucnuminHa « PU3nKay SBISETCS yIeOHBIM IPEIMETOM U3 0053aTeTbHOMN
npeameTHod obnactu  «EcrectBeHHOHayuHble npeamers»y PI'OC  cpemgnero
obmero oOpazoBanusi. B xommemke JII'Y, peamusyromero oOpa3oBaTeIbHYIO
nporpamMmy cpeaHero oomero oopazoBanus B npeaenax ocsoenus: OITOIT CITIO na
0aze OCHOBHOro o0Omiero oOpa3oBaHus, yuyeOHas guciuiuinHa «Duszuka»
u3ydaetcsi B 001eoopaszoBarenbHoM mukie yaeonoro miana OIIOIT CITO na 6aze
OCHOBHOT'O 0011[ero 00pa30BaHUs C MOJYYEHHEM CPEIHEro o0Iero oopazoBaHUs
(ITIICC3). B yuebnsix mnanax [MIICC3 Mecto yueOHOM qucturinabl « Du3ukay —
B COCTaBe OO0IIe00pa30BaTENbHbIX YUYE€OHBIX JUCHUIUIMH, (QOPMUPYEMBIX U3
o0s3aTenbHbIX peaMeTHbIX o0nacteit PI'OC cpeanero odmero oopazoBaHus, IS
cnemanbHoctT  CIIO  09.02.07 -  «MHbopmanMoHHbIE  CHCTEMBI U
IPOrPaMMHUPOBAHUE

4. PE3YJBTATBI OCOBOEHUSA YYEBHOM JUCIHUIIJIMHBI
(TMYHOCTHBIE, METANIPEIMETHBIE U NMPeMETHbIE Pe3YJIbTAThl 0CBOEHHS
Y4eOHOM TUCHMIIJIMHBI)

OcBoenune yueOHoro mpeamera «®dPuszmka» Ha YpOBHE CpEeAHEro OOIIero
oOpa3oBanusi (60a30BbIi YPOBEHB) MOJDKHO OOECHEUYUTH OCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MMPEAMETHBIX 00pa30BaTEIBHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3VYJIbTATEI

JIngHOCTHBIE PE3yJIbTAaThl OCBOCHUS yUeOHOTro npeaMera « OU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTHh OOYy4YarOIIMXCA PYKOBOJCTBOBATHCS
chOpPMHUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIro OOIIEeCTBa, PacCUIUpPEHUE >KU3HEHHOTO
OIbITAa W OMbITA AEATEIBHOCTH B MPOIECCE pPeAM3alli OCHOBHBIX HAIPABJICHUU
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTO BOCIHTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOU MO3UIIMN 00YUYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOr0 OOIIECTBA;

OPUHATHE TPATUIIMOHHBIX  OOIIEYEIOBEYECKUX TyMAHUCTHUYECKUX |
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AEMOKPATHYCCKHX HCHHOCTCﬁ;
IOTOBHOCTBb BECTH COBMECTHYIO ACATCIbHOCTE B MHTCPECAX I'PAKIAHCKOT'O
O6HICCTB3., Y4aCTBOBATh B CAMOYIIPABJICHUU B OGp&SOB&TCHLHOﬁ OpraHu3alu,

YMEHHE B3aUMOJIECTBOBATH C COLIMATIbHBIMU HHCTUTYTAMU B COOTBETCTBHH C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM AESATEILHOCTH;

2) NATPHOTHYECKOT0 BOCIHUTAHHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOU rpaXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKHU M TEXHUKH;

3) IyX0BHO-HPABCTBEHHOT0 BOCIHUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 U IPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YUEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIHTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOUAsi SCTETUKY HAYYHOT'O TBOPUYECTRBA,
MPUCYIIEro (PU3NYECKON HAYKE;

5) Tpya0BOro BOCHHUTAHHUS:

HMHTEpeC K pa3nuyHbiM cdepaMm MnpodhecCUOHANTBHON AEeSTEILHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUI0 U caMOOOpa30BaHUIO B 00J1acTU
(bU3UKHN HA TPOTSDKEHUU BCEH )KU3HU;

6) 3KOJIOrH4YecKOro BOCIHHTAHHS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYpbl, OCO3HAHWE TJI00ATBHOTO
XapakTepa KOJIOTUYECKHUX MTPOoOIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICMCTBUI B OKPYIKAIOIIEH CPEE HA OCHOBE
3HAHHMS LEJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre ONbITa JEATEIIbBHOCTH HKOJOTMYECKON HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3UKeE;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UYECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAYYHOW JesTeNbHOCTH, TOTOBHOCTH B IIpoLEecce
u3yuyeHus: (U3MKU  OCYIIECTBISATh MPOEKTHYHD W HCCIIEIOBATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYAIbLHO U B IPYIIIE.



METAIIPEAMETHBIE PE3VJIbTATDI

ITo3HaBaTe/IbHBbIC YHMBEPCAJbHbIE yYeOHbIe 1eliCTBUA
ba3oBble Jlornyeckue AeUCTBUA:

CaMOCTOSITENIbHO  (OpMYIHpPOBaTh M aKTyaJU3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEEIIATh NN ACSITEIbHOCTH, 33]aBaTh IApaMETPbl U KPUTEPUU UX
JTOCTUKEHHUS,;

BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYMsT B  PaccCMaTpUBaEMBbIX
(pu3nYeCKuX SABICHUSIX;

pa3pabaThiBaTh IUIAH PELICHHs] MPOOJIEMbl ¢ YYETOM aHaIU3a MMEKOLIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUN JEATEIbHOCTH;

KOOPAMHUPOBaTbH M  BBINOJHATH paboOTy B  YCJIOBUSX  PpEalbHOTO,
BUPTYaJIBHOIO U KOMOMHUPOBAHHOTO B3aUMOJIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBILIUICHHUE MPU PELICHUU KU3HEHHBIX MPOOJIEM.

ba3oBble ncciieqoBare/ibCKue 1eiiCTBUSL:

BJIQJICTh HAYYHOW TEPMHUHOJOTHUEW, KIIOYEBBIMU IMOHATUSIMH W METOJAMU
(u3HUECKON HayKU;

BJa/IeTh HaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NeATENbHOCTH
B 00y1acTH (PU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3MUECKOro COAEp)KAHUS, MPUMEHEHHUIO Pa3InYHbIX
METOJI0B [TO3HAHUS;

BIIAJETh BHUAAMHU JIEATEIBHOCTH 10 TIOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpHpETalN, NpeoOpa3oBaHUIO W MPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX
CUTYAIMIX, B TOM YKCJIE TP CO3JJaHUU YYEOHBIX TPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATh TPUYUHHO-CIICACTBEHHbIE CBS3M M aKTyalu3upoBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIEHUs, HaXOAUTh apryMEHTbl AJi1 JO0Ka3aTelbCTBa
CBOMX YTBEp:KJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBbIE B XOJI€ PEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YUCJIE NPU U3YyYEHUHU (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUA MO0 (U3MKe B MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBbIE UJIEH, NPEIaraTb OpUruHAIbHBIEC MOIXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PEIICHUSI.
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Pa6ora ¢ unpopmanueii:

BIIQJICTh HABBIKAMHU TOJyYeHHUS HMHGOpMauK (PU3NIECKOTO COACpKAHUSI U3
MCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIHPHO OCYIIECTBIISATh TIOWCK, aHAJIW3,
CUCTEMATHU3AlMI0 M WHTEPHpeTalui0 HHPOpMallUK pa3IUYHbIX BHUIOB U (opm
Ipe/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3amady  C coOdrofeHueM TpeOOBaHW SPrOHOMHUKH, TEXHUKHA OE30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMPaBOBbBIX M  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOrO COAEp’KaHUS B pa3MyHBIX (opmarax ¢
y4ETOM Ha3HAYCHUS HHPOPMAIIUA | TIEJICBON ayIUTOPHH, BEIOMpAsT ONITUMAIILHYIO
dbopMy TpeICTaBIICHUS U BU3yaJTH3aIUH.

KoMMmyHHKaTHBHBbIE yHUBepCAJIbHbIE YUeOHbIe 1eiicCTBUSA:

OCYLIECTBIATh OOIIEHHME Ha Yypokax (U3MKA UM BO  BHE-ypOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM  KOH(JIMKTHBIX CHTyalMd M  CMSAr4arTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJNb30BaTh NPEUMYIIECTBA KOMAHJIHON M WHIWBHyaJIbHOW
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIHX
MHTEPECOB M BO3MOYKHOCTEN KAKJ0T0 YJIEHA KOJUIEKTUBA;

NpUHUMATh I1€IM  COBMECTHOM  JI€ATENbHOCTH, OpPraHu30BBIBaTh U
KOOPJMHUPOBATh ACHUCTBUA TO €€ NOCTHKEHHIO: COCTaBJIATh IUIAH JEWCTBHMA,
pacupenensiaTb pojad € YYETOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPEe3YyJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXJOro y4YacCTHHMKAa KOMaHJbl B
oO1IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE IPOEKThI, OLICHUBAaTh HJEU C MO3WLIHUA HOBU3HBI,
OpUTHUHAIBHOCTHU, MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE TIOBENCHHE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBJIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
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CaMOCTOSITEJIbHO OCYIIECTBIATH MO3HABATEIbHYIO JESATEILHOCTh B OOJIACTH
GU3MKH U acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh H (POPMYITHUPOBATH
COOCTBEHHBIE 33]a4H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUS PAcu€THBIX M KaueCTBEHHBIX
3aj1a4, IJIaH BHIMOJIHEHUS MPAKTUYECKON paboThl C YU4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOUTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacmupsITh paMKud y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JieNnaTh OCO3HAHHBIA BHIOOp, apryMEHTHUpPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO HSPYIULUMU B 00JacTh
(pU3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJIbLHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsSIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BIQ/JICTh  HaBBIKAMU  [MO3HABATEIbHOMW  pEeQIIEKCHH KAk  OCO3HAHHS
COBEpIIAeMbIX JEHCTBUH ¥ MBICIUTEIBHBIX TPOIECCOB, HMX pPE3yIbTaTOB U
OCHOBAaHMIA;

MCIIONIb30BaTh MPHUEMBI pepiieKCUn TSl OLEHKHA CUTYyalllud, BEIOOpa BEPHOTO
peIIeHNUS;

YMETh OIICHWBAaTh PUCKA M CBOECBPEMEHHO NPUHUMATH PEIICHUS MO0 UX
CHIDKEHUIO,

OpPUHMMAaTh MOTUBBI U apryMEHThl JPYrMX IpU aHallu3e pe3yJbTaToB
JesITeIbHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOM HETOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTMX TpU aHalM3e pe3yJIbTaToB
JesITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPaBO JIPYTUX HA OMIUOKH.

B mporiecce mOCTHKEHUS JTHMYHOCTHBIX PE3yJbTATOB OCBOCHHUS MPOTPAMMBI
no ¢usuke s YPOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYarommXxcs
COBEpIIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIJICKT, TIPEeIMOJIararo A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHUE, BUCTh HApPaBICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBaHMsl, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJEHHE, CIOCOOHOCTh aJalTHpPOBAThCS K
SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAIlMU, BKJIIOYAIOUICH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIlexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEWCTBOBAaTh HCXOJs W3 CBOUX
BO3MOKHOCTECH;

SMITATHH, BKJIFOYAIOIIEH CIIOCOOHOCTHh ITOHMMAaTh dMOIIMOHAJIFHOE COCTOSHHUE
JIPYTHX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIIEHUsS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS
C IPYTUMHU JIFOJbMH, 3a00TUThCS, TIPOSBIIATh UHTEPEC U pa3peniaTh KOHQIUKTHI.

ITPEJMETHBIE PE3VYJIbTATEI

K koHiy oOyueHus 1ro cemecrpa INpeAMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CHOPMUPOBAHHOCTh y 00YyHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON NEATEIbHOCTH JIFOEH;

YUUTBIBATh TPAHULIBI TMPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENEH:
MarepuaibHas TOUKa, HHEpLUHUaJIbHasl CUCTEMa OTCUYETA, AOCOJIIOTHO TBEPIOE TEJIO,
UJCAIBHBIN a3, MOJIEIU CTPOCHMS ra30B, KUJAKOCTEH W TBEPHABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsil P pelIeHnH (PU3HUECKUX 3a/a4;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KHUHETUYECKOM TEOPHHM CTPOEHUs BEIlEeCTBa U
ANEKTPOJMHAMUKHK: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
IBUKEHHE, CBOOOJHOE TMAaJIEHUE TeN, JBUKEHUE IO OKPYKHOCTH, HHEpIUs,
B3auMojiericTBre Tenu, uddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HarpeBaHuM (OXJIaXKIECHHUH), TEMI0BOE
paBHOBecHE, WCIapeHue, KOHAEHcalus, IUIaBJICHHE, KPUCTAJUIM3allMs, KUIIEHUE,
BJIQ)KHOCTH BO3/yXa, ITOBBIIICHNUE JABJICHUS I'a3a IIPYU €r0 HarpEBAHUM B 3aKPBITOM
COCyle, CBfI3b MEXJy NapaMeTpaMy COCTOSHMS Tra3a B H30MpOLEeccax,
ANEKTpU3aLUs TeJl, B3aUMOICHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBW)KECHHE, HCHOJb3ysd (PU3MUECKHE BEIUUHMHBIL:
KOOpJIMHATA, MYTh, MEpPEMEUIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMITYJIbC TeJla, KUHETUYeCKasi PHEeprusi, MOTeHIMalIbHAs YHEPTUs, MEeXaHWYeCcKas
paboTa, MexaHMYecKass MOIIHOCTb; IMPU ONHCAHUM TPABWIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHHMsS] U EIUHMIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIIME AAHHYIO (DU3UUYECKYIO BEJIUYUHY C JIPYTHUMHU
BEJTMYMHAMU;

ONMKCHIBATh M3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEI M TEIJIOBBIE SIBICHUS,
UCIOJIB3YSl (PU3NYECKHe BEJIMUMHBI: 1aBJIEHUE ra3a, TeMIepaTypa, CpeaHsis
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KMHETUYECKAsT DHEPTUsl XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAJAPATUYHAS
CKOpPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI dHEprus, paboTa rasa,
KO3 QUIIMEHT TMOJEe3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsd; IPU ONHCAHUU
NPaBUWIBHO TPaKTOBaTh (U3MYECKUH CMBICI UCIHOJIb3YeMbIX BEJIMYUH, UX
0003HAUEHWS W EIUHUIBI, HAXOAWTh (POPMYJNBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BETUYNHY C APYTHMH BETUIHNHAM;

ONMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
SBJICHHSI (TTPOIIECCHI), UCIIONB3YsT (PU3MUCCKHUE BEIMYUHBI: DJICKTPUICCKUN 3apsij,
ANEKTPUYECKOE TOJI€, HANPSHKEHHOCTD MOJIs, MOTEHIHNAN, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIUYMH, MX OOO3HAUYECHMs] M EJMHMIIBI, YKa3bIBaTh (HOPMYJIIbI, CBSI3BIBAIOIIME
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE TPOIIECCHI U SIBICHUSI, UCTOJIb3Yys (hU3NYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BCeMUpPHOTO TArotenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHEHHMS MEXAHUYECKOW OHHEPIrHH, 3aKOH COXPAHECHHS WMITYJbCa,
OPUHLHUIN CYNEPHO3ULUNA CUJ, NPUHUMUII PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CpeHENH KMHETUUYECKON PHEPTUM TEIIOBOTO JABUXKEHUSI MOJICKYJI C
a0COJIIOTHOUM TemIepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJEKTPUUYECKOTO 3apsifa, 3akoH KyioHa, mpu 5TOM pa3iauyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHWE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI  JCHUCTBUS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOrO WCIIOIh30BaHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJIHATh OKCIIEPUMEHTHI MO HWCCIEAOBAHHUIO (PU3UYECKUX SIBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPH 3TOM
dbopmynupoBath mpoOJeMy/3agady W THUIOTE3Y Y4YeOHOTO OAKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEMJIOKEHHOTO0 OOOpYyIOBaHUS, MPOBOJUTH OMbBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3NUYECKUX BEIHYUH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (DU3NYECKUMHM  BEJIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKkcHpoBaTh pPE3yNbTATHl TMOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIUYUH B
BUJIe TaOIUIl U TpauKOB, A€TIaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0JiroaTh MpaBuiaa 0€30MacHOTO TpyJa MPU MPOBEAECHUU UCCIEIOBAHUMA B
paMKax y4eOHOI0 IKCIIEPUMEHTA, YI4EOHO-UCCIIEI0BATEILCKON U MMPOEKTHOM
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JESTEIbBHOCTH C MCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a0OpaTOPHOTrO
000pyI0BaHU4,

pemarh pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (pr3MUecKue 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (DPU3MUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOAUMBIE JUIsl €€ pElIeHUs, NMPOBOAUTH PACUETHI U OLIEHUBATh PEaJIbHOCTH
MOJIy4YEeHHOTO 3HaUCHUsI (PU3NUECKON BETMYMHBI,

pelmaTh Ka4eCTBEHHBIE 3a7a4M: BBICTPAUBATh JIOTUYECKA HEMTPOTUBOPEUHUBYIO
LETIOYKY PAaCCyKJIEHUM C ONOPOM HAa M3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH M
(uznyeckue sBICHUS;

UCIIONB30BAaTh  MPH  pPEIICHWH  yuyeOHBIX  3a7a4  COBpPEMEHHBIE
MH()OpPMAIMOHHBIE TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
U MPEJCTABICHUS YUeOHOW U HAYYHO-TOMYJISIPHOM MH(POPMALIMH, MTOJIYyYEHHOU U3
Pa3IMYHbIX HCTOYHHUKOB, KpUTHUECKU aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIHIO;

OPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIET0 MHpa,B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOM >KU3HU
Uil o0ecrieyeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ TPUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS U COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLLEH Cpelie;

paboTaTh B TpyNIE C BBHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TpPyIIbl, PAlMOHAIBHO pACIPEAEATh OOS3aHHOCTH M

IJIAHUPOBATH AESITENbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLIEHUBATH
BKJIAJ KaXKJI0TO U3 YYACTHUKOB I'PYMIIbI B PEILICHUE pACCMATPUBAEMON MTPOOIIEMBI.

K koHiy o0yueHus 2ro cemecrpa MpeAMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy O0YHAOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3HKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHHUKU H

TEXHOJIOTUH, B TPAKTUYECKOU NESITENBHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KaApTUHBI MUPA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS] HU3YYEHHBIX (PU3UUYECKHX MOJeIEeH:
TOYEYHBIN AJIEKTPUUECKUI 3apsii, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fj]ipa MpHU PELIEHUU (PU3HUYECKHUX
3azay;

pacrio3HaBath (U3UYECKUE SBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEWUCTBUS TOKA, B3aUMOJACHCTBHE
MarHuTOB, AJEKTPOMArHUTHAs WUHAYKLMS, IEUCTBUE MAarHUTHOTO MOJIA HA
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NPOBOJHUK C TOKOM M JBIDKYIIMKCS 3apsijl, AJIEKTPOMArHUTHBIC KOJICOAHHS |
BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaXKCHHE, MPEIIOMIICHUE,
uHTepdepeHnysi, audpaknus W MOJApU3ANUS CBETa, JHUCIEPCHs  CBETa,
dboToanekTpudeckuit 3Pphext (hoTodrddheKT), cBeTOBOE JaBlieHUE, BO3HUKHOBEHUE
JMHEMYaToro CreKTpa aToMa BOJOpOJa, €CTECTBEHHas U HCKYCCTBEHHas

PaaOAaKTUBHOCTB;
ONKCHIBAaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPHUYECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Cpel) |

AJICKTPOMAarHuTHHIC SBJICHUS (TIPOIIECCHI), HCIOIB3YS (PU3MYECKUE BEITHMYMHBI:
AJIEKTPUYECKUN 3apsijl, CUja TOKa, AJEKTPUYECKOE HAIPSIKEHUE, AJIEKTPUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTECHIIMAJIOB, AJICKTPOABHXKYIIAsA Cuja, padoTa TOKa,
WHIYKIMST MarHUTHOTO ToJisl, cujia Amrmepa, cuia JlopeHna, WHIYKTUBHOCTD
KaTyIIK{, YHEPrUsi SJEKTPUUYECKOTO W MArHUTHOIO TMOJIEH, MEepHoJl MW 4YacToTa
KoJieOaHui B KoJie0aTeIbHOM KOHTYpE, 3aps] M CHJIa TOKa B IIpoIecce
rapMOHUYECKUX DJJICKTPOMArHUTHBIX KojieOaHuM, (OKYCHOE pacCTOSIHUE H
ONTHYECKAs] CWJa JIMH3bI, MPU OMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBICI HCIOJB3YEMBIX BEJIWYMH, WX OO0O3HAYCHUS]I W €AUHUIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIONIME JAHHYI0 (U3WYECKYI0 BEJIMYUHY C JPYTUMU
BCJIMUYMHAMU;

ONKCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS UM TMPOLECCHI, HCIOJb3Ys
(bu3UYECKHEe BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ MOTypachaaa, YHEPTUs CBS3U
aATOMHBIX SIJIep, NPU ONKHCAaHUW TMPABUIBLHO TPAKTOBATh (U3UYECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHHS W CIAWHUIIBI, YKa3bIBaThb (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIWYHMHY C JAPYTUMH BEJIMYMHAMH,
BBIYUCIIATh 3HAUCHUE (PU3MUCCKON BETUUNHBI;

aHaJM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCTONIB3Ys (PU3UUYECKUE
3aKOHBI ¥ TIPUHILMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaIEIbHOTO
COCIMHEHUA NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE OWHINTeHHa /st doTodrddexra,
3aKOH COXPAaHEHUs JHEPruM, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAaHEHHS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS] MAaCcCOBOTO YHMCJa, MOCTylaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3indaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €r0 MaTeMaTU4YeCKO€ BBIPAKECHHE U YCIOBUS (TpaHMIIB, O0OJIACTH)
MIPUMEHUMOCTH;

ONpENEIIATh HAMIPABICHUE BEKTOPA MHAYKIIUA MATHUTHOTO MOJIsI MPOBOIHUKA
C TOKOM, CHJIbI AmIiepa u cujibl Jlopenia;
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CTPOUTh W ONKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIACAOBAHUIO (PU3MUYECKUX SBJICHUU U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHUM: IMPU ITOM
dbopMmynupoBath mpoOieMy/3ajadyy U TUIOTE3y Y4eOHOrO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyAOBaHUS, MPOBOAUTH OMbBIT U
(bopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUUUH, PU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHMs] U UCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MUECKUX BEIWYHMH C HCIOJIh30BAaHHEM
NPSAMBIX M3MEPEHUM: MpHU 3TOM KOHCTPYUPOBaTh YCTAaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUAE TAOJIUL U
rpaduKoB, J1e1aTh BHIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

co0roaTh NpaBuiia 0€30MacHOro TpyJia MpHU MPOBEIECHUU HCCIIEI0OBAaHUI B
paMKax y4eOHOro »SKCHEpPUMEHTa, YYEOHO-UCCIENOBATENLCKOW M MPOEKTHON
JESATEIBbHOCTH C HMCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OOPATOPHOIO
000pynOBaHUs;

pemath pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCTIOJB3Yys (PU3MUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (QU3MUYECKUE BEIUYHMHBI U (HOPMYJIBI,
HE0OXoAuMBbIE JJid €€ pElIeHUs, NMPOBOJIUTh PACYETHl U OLEHUBATh PEATbHOCTH
MOJIy4YE€HHOTO 3HaueHUs (PU3N4eCKON BEJIMUNHBI,

penaTh KaueCTBEHHBIE 3aJa4l: BBICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY pPACCYKIEHUN C OMNOpOM Ha M3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3udeckue sBICHUS;

UCIIOJIB30BaTh ~ NpHU  pEIIeHHMH  y4eOHbIX  3aJady  COBPEMEHHbBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUU
U MPEJCTaBICHUS YUeOHOW U HAYYHO-TIOMYJISPHON MH(pOPMAIIUU, TTOJTYYCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KpUTHUYECKU aHAIU3UPOBATH MOIyYaeMyt0 HH(POPMALIHIO;

OOBACHATh TPUHIMUIBI JCHCTBUA MAalluH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS UX O€30MaCHOTO MCIOIb30BaHUs B MOBCEIHEBHOM
KU3HH;

MPUBOIUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
JUIst obecrieueHusi 0€30MacCHOCTH MpU OOpalIeH!uH ¢ TPUOOpaMu U TEXHUYECKUMU
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YCTPONCTBAMHU, JIJIsi COXPAHEHUS 3I0POBbSl U COOJIIOICHUS] HOPM SKOJOTUYECKOTO
MOBEJECHHUS B OKPYKAIOIIEH CpeLIe;

paboTatb B TpYMNIE C BHIIOJIHEHHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMNIbl, PANMOHAIBHO PACOPENENiaTh OOSI3aHHOCTH U
IJIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, al€KBAaTHO OLICHUBATH
BKJIAJ Ka)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHHE pacCMaTpUBaeMoil MPoOIeMBbl.

OcBoenne  y4yeOHOl  aucHUIIMHBI  «@DU3MKA»  CHOCOOCTBYeET
(popMupoBaHuI0 001X KOMIIETCHLMH:

OK 01. BseiOupare cmocoObsl pemieHds 3agad  MpodhecCHOHATBHOM
NEATEIIbHOCTH, IPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM.

OK 02. OcyiecTBisiTh MOUCK, aHATU3 M HWHTEPHpPETALMI0 MHPOpPMALIUU,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS 3a7a4 MPOo(HEeCCUOHAIBHOU IeSITEIbHOCTH.

OK 03. IlimanupoBaTh U peain30BbIBATH COOCTBEHHOE MTPO(ECCHOHATEHOE U
JIMYHOCTHOE Pa3BUTHE.

OK 07. CopelicTBOBaTh  COXPaHEHHUIO  OKpYXalomle  Cpenpl,
pecypcocbepekennto, 3pPEeKTUBHO NEMUCTBOBATH B UPE3BBIYANHBIX CUTYAIUSX.

B measix moaroroBkm oOydawiuuxcsi K Oyaymei npogeccunoHaIbLHOM
HeSITeJIbHOCTH TPH  HM3YYeHMH Y4YeOHOWl  JIUuCHUIUVIMHBI  «Du3uka»
3aKJjaabiBaeTcss ocHoBa st (popmupoBanusi IIK B pamkax peanusanuu
OOII CIIO no cneunanbHoctu 09.02.07 - «MHpopManHOHHbIE CHCTEMBbI H
NPOrpaMMHIPOBAHHUE)

Konpr IIK HaumenoBanue IIK (B coorBerctBUM ¢ DPI'OC CIIO 1o
cneruainbHocT 09.02.07 - «MHpOpMaMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUEY

[IK 2.1. Pa3pabatpiBath TpeOOBaHMSI K MPOTPAMMHBIM MOJAYJISIM Ha OCHOBE
AHAJIN3a MPOCKTHOW M TEXHUYECKOW JOKYMEHTAIIMU HA MPEAMET B3aUMOACHCTBUA
KOMITIOHEHT.

[IK 4.2. OcymiecTBisTh M3MEPEHUS HKCILTyaTAllHOHHBIX XapaKTEPUCTHK
IPOrPaMMHOTO 00ECTIEYeHUST KOMITBIOTEPHBIX CHCTEM.

[IK 5.2. PaspabarbiBaTh NPOCKTHYIO [TOKyMEHTALMIO Ha pa3paboTKy
MH(POPMAITMOHHOMN CUCTEMBI B COOTBETCTBUM C TPEOOBAHUSIMHU 3aKa3UHKA.
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5. COJEPKAHME YYEBHOM N CHMIIIAHBI

1 CEMECTP

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT0 MO3HAHUA

®usuka — Hayka o npuponae. Haydnble mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp JkcnmepuMeHTa W TEOpUM B IIPOLiECCE ITO3HAHUS ITPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3MYECKUX SBICHUM M mporieccoB. HayuHble THUIOTE3BI.
duzuyeckne 3aKOHBI U TEOpPHUH. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u Mecto Qu3uku B pOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOJECH.

Jlemoncmpayuu

AHanoroele U ULU(GPOBBIE H3MEPUTENIbHBIE MPUOOPBL, KOMIIbIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aABukeHHE. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

ITepemelienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHUE MaTe€pUaJbHOW TOUYKH, UX MNPOEKIMH HAa OCH CUCTEMbI KOOPJHHAT.
CroxeHue nepeMenieHui U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABWKeHue. ['paduxu
3aBUCHUMOCTH  KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS, NYyTH ¢ TepEeMEIICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHHU.

CBoOosHOE maieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuuennoe  nBuxeHue. JIBrKeHME  MAaTEpUaJbHOM  TOYKH IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon n yactora oOparmienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIAOMETD,
JBU>KEHUE CHAPSIOB, LIEMTHBIE M PEMEHHBIE TIepeIayn.

Jlemoncmpayuu

Mogenb cuctemsbl OTCUETA, WILTIOCTPAUs KUHEMATUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.
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HaGnronenue aBmxkeHUs: Tena, OpOIIEHHOTO MOJ YTJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaICHUS.

Hamnpasnenue ckopocTy Npy ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydyeHne HEPABHOMEPHOTO JABVIKEHHUS C LEIBIO ONPEAECICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY IyTSAMH, MNPOWJICHHBIMH TEJIOM 3a
NOCJIENOBATENbHBIE PpPaBHBIE MPOMEXKYTKHM BpPEMEHUM TMPH PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue nBUKeHU Tesa, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  l'anmmnes.  Ilepeeii  3akoH  Hprorona.
NuepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uinuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKU. TpeTuii 3akoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus1, kaueHnusi). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHUS U cuiia TpeHus nokos. KoadduuueHT tpenusi.
Cuita conpOTUBIICHHS TTPU ABUKEHNUH TEJIA B KUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalaTesbHOE IBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpameHus. llnedo cuibl. YcmoBus
paBHOBECUS TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE MPUMEHCHHUE: NOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIum.

CpaBHEHHE MacC B3aUMOAECHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

Cnoxenue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT A€(POPMALIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIbEME U MTAJCHUU.

CpaBHEHUE CHII TPEHUSA MOKOSI, KAUEHHS U CKOJIbKEHHS.

Y ciioBus paBHOBECHS TBEPAOTO Tea. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHvle pabomoi
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N3yuenue nprxkeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3SHUKAKOIIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, oT ux nedopmaruu.

Uccnenoanne ycnoBuUil paBHOBECUS TBEPAOrO Tela, HUMEIOIIETO OCh
BpaIlCHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmnynbc MatepualibHOM TOYKM (Te€a), CUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbc cUIIbl M1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABMKEHHUE.

PabGora cuipl. MOIIHOCTE CHUJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 W3MEHEHHH
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTUs yOpyro
nehopMUpOBaHHON  TpYKuHBI.  [loTeHnmanbHass SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3E€MIIH.

[ToreHManbHBIE U HENOTEHIMAIbHBIE  CHJIBL CBsi3b paboTHI
HEMOTEHUHAIBHBIX CHUJI C W3MEHEHHEM MEXAHWYECKOM HSHEPrUU CHUCTEMbI TEII.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexos moTeHIIMATBLHOM YHEPTUN B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomoi

N3yuenne abCOMOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBs3M pabOTHI CHIIBI ¢ UBMEHEHHEM MEXaHWYECKON dSHEPTUuu
TeJla Ha IIPUMEPE PACTSHKEHUSI PE3UHOBOTO KIYTa.

Paznen 3. Moaekyasipaasi pu3nka v TepMOJANHAMHUKA

Tema 1. Ocnoevl Mo1€KYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHHS U
B3aMMOJICMCTBUSI YacCTHUI[ BelecTBa. MOJIEIM CTPOCHUSA Ta30B, KUJAKOCTEH H
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJiekyl. KonmnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. [llkana temneparyp
[lenbscus.

21



Mopens  wupeanbHOoro rasa. (OCHOBHOE YypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HIeaNbHOro ra3a. AOCOJIOTHAs TeMmiepaTrypa Kak Mepa
CpeOHEN KHWHETHMYECKOM SHEPrud TEIUIOBOTO JABWXKEHHs dvactull raza. lllkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MA€albHOM ra3e C MOCTOSHHBIM KOJIUYE€CTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE H3OMPOIECCOB: M30TEpMa, H30X0pa,
n3o0apa.

TexHHuecKkre YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnpiThl 0 AU(GY3UU KUIKOCTEH U Ta30B.

Mojenb OpOoyHOBCKOTO ABMXKEHUS.

Mogensb onbita LTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CyLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mopens, HILTIOCTPUPYIOIIas TPUPOIY AABIEHUA ra3a Ha CTEHKHM COCYJa.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHME COCTOSHHUS MACAIBHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Ornpenenenne Maccbl BO3/lyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy ITAPAMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamurku

TepmonnHamMuueckass cucteMa. BHYTpeHHsISI SHEpPrus TEPMOAMHAMHUYECKON
CUCTEMBI U CTIOCOOBI €€ n3MeHeHus. KonmuectBo TemioTel U pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACAIBHOTO  rasza. Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyYeHHUE. Y IENIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmnuecTBO TemoTel pu Temonepenaye.

[Tonsitue 00 aamabatHoM mporecce. [lepBwiii 3akOH TEPMOIMHAMUKH.
[IpumeHneHnre TepBOTO 3aKOHA TEPMOJMHAMHKK K H3omporieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocCTh TpOIeCCOB B TPHUPOJE.

TemnoBble MamuHbL. [IpUHUMITBI IEUCTBUS TEIUIOBBIX MAIWH.
[IpeoOpazoBanusi sHEpruuM B TEIUIOBBIX MaiinHaX. KoadduimeHt mosae3Horo
nevictBus TeruioBord MamuHbL. I{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
NEUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TETLNIOIHEPTETUKH.

22



TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH SHEPIWHM Tela TPU COBEPIICHUU PaOOTHI: BBIIET
MpoOKW W3 OYTBUIKK TOJA JACHCTBHEM CKAaTOTO BO3AyxXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUCOAEMOHCTpAIus).

N3meHeHue BHYTpEHHEN SHEPTUH (TeMIIepaTyphl) Tejla pH TeIionepeaaye.

OmeIT mO anmabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu nmapoBoi TypOUHBI, IBUTATENISI BHYTPECHHETO CTOpPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3MepeHne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpezammnwie cocmoanusn eewjecmeaa. Pazoevie nepexoovl

[TapooOpa3oBanue U KoHjeHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa. HaceimeHHwld mnap. YjaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhbl KUTICHUS OT JaBJICHUS.

Tépnoe Teno. Kpucrannuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpUCTaJuIh3anus. Y iejibHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHuEe TEmI0BOro Oanaxca.

TexHuyeckre yCTpONCTBA U MPAKTHUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUU MOJYYCHHUSI COBPEMEHHBIX MaTepuasioB, B
TOM YHUCJIE HAHOMATEePUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu mOHUKEHHOM JIaBJICHUMU.

Cnioco0bl U3MEPEHUS BJIAYKHOCTH.

HaGmronenre narpeBanusi U TIaBJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMOoHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3mepenre OTHOCUTENIBHOM BIIaXKHOCTU BO3/1yXa.

Pa3znen 4. JjekTpoanHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tel. OJNEKTpUYECKUM 3apsia. J[Ba Buaa 3IIEKTPUUECKHUX
3apsiioB. [IpOBOMHUMKH, NHUAJIEKTPUKA M TOJYIMPOBOJAHUKH. 3aKOH COXpPAaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuyHblil aneKTpuyecKuil 3apsi.
DnekTpudeckoe noje. Hanpspk€HHOCTE 3nekTpudeckoro nosist. [Tpuammn
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CYyNEPHO3ULINH DAIEKTPUUYECKUX Toyei. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJISL.

PaGora cun  oanekrpocratmyeckoro  moss.  [lorenuman.  PasHocThb
NOTCHIMANIOB. [IpOBOOHUKA UM JUAIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JusnexTpruyeckasi MpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. D1eKTPOEMKOCTh MIIOCKOIO KOHJEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allUTa, 3a3€MIICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIM anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLUI JEUCTBHUS JJIEKTPOMETPA.

B3auMopaencTBre HA3IEKTPU30BAHHBIX TET.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIlUTA.

JIA3IIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamopHie pabomwl

N3mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmosannwtit 3nekmpuueckuit mok. Toxku 6 paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSI BJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSTHHBIN TOK.

Hanpspxenne. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y IECIbHOE COIMPOTUBIECHUE BEUIECTBA.
[TocnenoBarenbHOE, MApAILIEITBHOE, CMEIIAHHOE COEAUHEHUE IPOBOJHUKOB.

PaGota »snextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHoCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILIAs CHJIA U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA.
3akon OMa 1 MOJTHOM (3aMKHYTOM ) AyieKTpruyeckoi nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAsT ~ MNPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTD.

DneKkTpudecKnid TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosyripoBOIHHUKH. CoOcTBeHHass U MpUMecHast MPOBOJIUMOCTh
noyynpoBoHUKOB. CBolicTBa P—N-niepexoaa. [1oaynpoBoTHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOIUALINS. DIIEKTPOJIN3.
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DneKTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENNbHBIN
paspsaa. Momuus. [lnaszma.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJITMETP, PEOCTaT, HCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN U0/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN THO]I, TaJbBaHUKA.

Jlemoncmpayuu

W3mMepeHne cuiibl TOKA U HaIPSKEHHUS.

3aBUCUMOCTh COMPOTUBJICHUS IUIUHIPUIYECKUX MPOBOIHUKOB OT JIJIUHBI,
IJIOIA TN MTONIEPEYHOT0 CEYEHUs U MaTepurala.

CMenmaHHOE COEqMHEHNE TPOBOAHUKOB.

[IpsMoe wu3MepeHue >IeKTPOABMXKYIIEH cuiabl. KoOpoTkoe 3amblKaHMe
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[TpOoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoii pa3psia U IPOBOAUMOCTD BO3AYXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yyenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuyeHne CMEIaHHOIO COEIMHEHHSI PE3UCTOPOB.

N3MepeHne 3JIeKTPOJIBUKYILIECH CUJIbl UICTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6mronenue snekTpoausa.

MexknpeamMeTHbie CBSI3H

N3ydenne kypca ¢usnuku 6a3oBoro ypoBHs B 10 kiiacce OCYLIECTBISIETCS C
YYETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, T€OrpaPUU U TEXHOJIOTUH.

Medswxcnpeomemuvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUWA: SIBJICHWE, HAay4YHBIA (pakT, TUIMOTEe3a, (Pu3nyeckas BETUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIWMS,
napabosna, rurnepOosia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOEKLIUH Ha OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEILIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SABJICHUS B )KUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U
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ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJIOB, SJEKTPOJUTHYECKAS] TUCCOLMALNSA,
rajbBaHUKaA.

l'eoepagpus: B1aXXHOCTH BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mnpeoOpa3zoBaHHe IBUKEHHM C HCIOJIH30BAHHEM MEXaHH3MOB,
Y4ET TpEeHUsi B TEXHUKE, MOJUIMIIHUKU, HUCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYyrue), ABUTATENlb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHU
MOJIyYeHHs] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allHUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB,
KCEpOKC, CTPYMHBII MIPUHTED, AIIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

2 CEMECTP

Pa3znen 4. DiiekTpoguHAMUKA

Tema 3. Maznummnoe noJie. I1eKmpoMacHUMHAA UHOYKYUA

[locrossHHBIE ~ MarHuThl.  B3auMOJENCTBUE  ITOCTOSHHBIX ~ MarHuTOB.
MaruntHoe mnone. Bektop MarHuTtHOM wuWHAYyKumMH. [IpuHImn cynepnosunnu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM MHAYKUMW. KapTWHAa JNMHWKA MAarHUTHOM
MHAYKLUY TO0JIS IOCTOSIHHBIX MarHUTOB.

MarauTHOoe 10JIE TPOBOJHMKA C TOKOM. KapThHa JMHMM WHIYKUIUU
MAarHuTHOIO TOJIA JUIMHHOIO IIPSAMOIO IPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOIO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTere NpOBOIHUKOB C
TOKOM.

Cuna AMmnepa, €€ MOAyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HanpaBJieHUE. [[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHUTHOM mnoJje. Padora cunel Jlopenua.

SBneHne DNEKTpOMAarHUTHOM HHAYKUMU. [IOTOK BEKTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJABMKYILAs CUJIAa HWHIAYKIUU. 3aKOH JJEKTPOMATHUTHOU
unnykuuu dapanes.

BuxpeBoe »snexkrpuueckoe Imose. OJEKTPOABWKYINAS CHJIA WHAYKUAH B
MTPOBOAHUKE, IBUKYILIEMCS ITOCTYNATEIBbHO B OJHOPOAHOM MarHMTHOM TIOJIE.

ITpasuio Jlenua.

NHayKTUBHOCTB.  SIBIIECHME CaMOMHIOYKIMHU. OJIEKTPOABWXKYINAS  CHJA
CaMOWHIYKIINH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: TMOCTOSIHHBIE
MarHuThl, 3JEKTPOMAarHWUTHI, AJIEKTPOJABUraTEdb, YCKOPUTEIU 3IIEMEHTAPHBIX
YacTHL], THIYKIIMOHHAS I€Yb.
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Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3auMmopelicTBrEe IBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBieHrE PIIEKTPOMArHUTHON UHAYKIIHH.

ITpaBuno Jlenua.

3aBUCUMOCTh 3JICKTPOABMKYIIECH CUJIBI UHIAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomaol

N3yyeHnne MarHuTHOTO MOJISt KAaTyIIKH C TOKOM.

HccnenoBanue neCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUSA SJIEKTPOMAarHUTHON UHAYKIIHH.

Pa3nen 5. Kosie6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

KonebarensHasts  cucrema. (CBoOOIHBIE  MEXaHHMYECKHE  KOJIEOAHUS.
INapmonuueckue konebanus. Ilepuona, yacrora, ammautyga U ¢asza KojaeOaHui.
[IpyxuHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBparieHue sHEpruu Ipu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJIeaIbHOM KO0JIEOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMU W
ANEKTPOMATHUTHBIMU KoyieOaHusMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJICATLHOM KOJIe0aTeTbHOM KOHTYE.

[Ipencrapienue o 3aTyxarolmux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyK/IeHHBIE 2JIEKTPOMAarHUTHbIE KOJICOaHUSI.

Ilepemennpii  TOK. CHHYCOMIANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JCHCTBYIOIIEE 3HAUYCHHE CUJIBI TOKa M
HaIPsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenaya U moTpedIeHNEe IIEKTPUIECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUH JIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojeOATeNbHON CUCTEMbl (MPY>KUHHBIA WM
MaTeMaTUYECKUIl MASTHHK).
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Halmronenne 3atyxaromux KojaeOaHuH.

HccrnenoBanre CBOWCTB BBIHYKICHHBIX KOJI€OaHUH.

HabGnronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuummiorpaMMsl (3aBUCHUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
ANIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu 1MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KAaTYIIKU
MHIYKTUBHOCTH M KOHAEHCATOpa.

Mopenbs TMHAN SIEKTPONIEPEAAYUH.

Yuenuueckuii sxcnepumenm, 1a6opamopHvle pabomoi

WccnenoBanue 3aBUCUMOCTH MEepUOAa MalbIX KOJeOaHHM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl rpys3a.

HccnegoBanne MEepeMEHHOTO0 TOKa B LEeNUM W3  MOCIEA0BATEIbHO
COETMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE G0IHbI

MexaHudeckue BOJIHBI, ycloBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JuMHA BOJHBL [lomepedHble W MPOAOIBHBIE BOJIHBI.
WNuTtepdepennus u nudpakuys MEXaHUIECKUX BOJIH.

3Byk. CxopocTbh 3Byka. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3YyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrauus BektopoB E, B, V B anextpomaruutHoil BosiHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpEeIOMIICHHE, MOosipu3anus, Tudpaxius,
uHTephepeHuust. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMNBI paguOCBs3U U TeNeBUACHUS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl.

TexHuueckrue yCTpONCTBAa M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTBI, YJbTPa3BYKOBasi JMArHOCTMKA B TEXHUKE W MEIULMHE, pajap,
paguonpuEMHHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBYU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paCIPOCTPAHEHHUE MONIEPEYHBIX U TPOIOJIHBIX BOJIH.

Kone0Gmromieecst Teno kak HICTOYHHK 3BYKA.

Habmoienue oTpaskeHus: U MpeoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6monenne nnteppepeHinu u AMPppaKkiuu MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C AMILTUTYI0U U
4acTOTON KoseOaHuil.
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HccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KECHHE,
nperioMIIeHue, oNspu3aus, AMPppakiuus, THTepHepeHIIHs.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE pacHpOCTPAaHEHHE CBETa B
omHopoaHou cpene. JIyd ceeta. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKAa3aTENb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbId yroa MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiioxHbIN cocTaB 6enoro ceera. L{Ber.

CoOuparomyie u paccewBaromve JUH3b. ToHkas jauH3a. DOKyCHOE
pacCTOsITHUE W ONTHYEeCKas Ccuiia TOHKOW JMH3BL [locTpoeHne u300pakeHuil B
coOUparolMX U paccerBarOIMUX JiMH3aX. DopMysia TOHKON JTUH3BL. Y BETUYCHHE,
JTaBaeMoO¢€ JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. HWHrepdepennuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HMHTEpP()EpEHUMOHHOU
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YcCJIOBHE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIIMOHHBIMA ammnapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(hPAKIMOHHAS PEIIETKA, MOISAPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE pacClpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTtuyeckue npudOpsI.

[TonHOe BHYTpeHHEee oTpaxkeHue. Mojelib CBETOBO/1A.

HccnenoBanrie CBOMCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOITa, TEJIECKOIIA.

HaGmonenue uatepdepeHium cBera.

Habmronenune nudpakiuu ceera.

Halmronenue nucnepcuu cBeTa.

[Tony4yeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonyyeHue crekTpa ¢ MoMOIIbIO JU(PAKIIMOHHON PEIIETKY.

Habmronenue noisipuszaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomwl
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W3mepenue nokasaresns NpeaoMIICHHs CTEKIIA.
HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.
Habmronenue nucnepcun cBera.

Pa3znen 6. OCHOBBI cielIUAJIbHOM TEOPUN OTHOCUTEIBLHOCTH
['panunbl  NPUMEHHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  lloctynatel
CIICLIMAJIBHOW TEOPUHU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETA B BaKyyM€, IPUHIUII OTHOCUTEIbHOCTA DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.
DHeprus U UMITYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJIbCOM PEJSITUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmut K6AHMOBOIU ONMUKU

®oronsl. Dopmyina [lnanka cBsi3u 3HEPrUM POTOHA C €r0 YACTOTOU. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CToseToBa. 3aKOHBI
dotosddexra. YpaBHenue DuHmTeHa g portorddexra. «KpacHas rpaHuiay
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE NpPUMEHEHHE: (POTOIIEMEHT,
(doTogaTUMK, CONHEeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YyCTaHOBKE € IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro GpotorddekTa.

CBeToauon.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHIIL.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nydeHue M 1oruolieHue
(GOTOHOB MpU MeEpexoje aToMa C OAHOTO YpPOBHSA J3HEPruuM Ha Apyrou. Bumwl
cnekTpoB. CeKTp YpOBHEH SHEPTUU aTOMa BOAOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHo-BOITHOBOM
Iy aJlu3M.

CroHTaHHOE U BBIHYKIECHHOE U3ITyUYECHHE.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OmnpeneneHue IIMHBI BOJIHBI J1a3epa.
Habmronenue nuHeHyaTbIX CIIEKTPOB U3JIyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol
HaGmroienue muHeyaToro CriekTpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHUus snapa. OTKpbITHE
panuoaktuBHOCTH.  OmbITel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBolictBa anbda-, Oera-, TaMMa-U3IydEHUS.
Bivsinue paguoakTUBHOCTY HA JKUBBIE OPraHU3MBI.
OTtkpeiTHE MpoTOHA U HeWTpoHa. Hykmonnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tormsl.
Anbda-pacnaa. OJEKTPOHHBIM UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3IIy4YEeHHE. 3aKOH PaJMOAaKTUBHOTO pacnaja.
DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie cuibl. Jledekt maccsl sapa.
SnepHble peakunu. /leneHne U CUHTES SAED.
Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U TMEPCHEKTUBBI
AIEPHON SHEPTETUKH. JKOJIOTMYECKHUE ACTIEKTHI AIEPHON IHEPIETUKH.
OnemeHTapHbIe YacTULBI. OTKPBITHE IO3UTPOHA.
MeTob1 HaOJIIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHUL.
@dyHIaMeHTalbHbIE B3aUMOACUCTBUSA. ENMHCTBO (PM3NMUECKO KapTUHBI MUPA.
TexHuyeckne ycTporuCTBa U NMPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, Kamepa
BuiibcoHa, sigepHbiii peakTop, aToMHast bomoa.
Jlemoncmpayuu
CU€TUnK HOHU3UPYIOIIUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwl
HccnenoBanre TpeKkoB YacTHil (110 TOTOBBIM poTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMMU U ACTPOPU3UKH

Oransl pa3BUTHS aCTPOHOMMHM. | IpukitanHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro HeGa. CosBesnusi, spKUE 3BE3/bI, IJIAHETHI, MX BHIAMUMOE
JBUKEHHE.

CoJsiHeUHas cucTeMa.

Connne. ComHeuHasi akTUBHOCTh. MctouHuk sHepruu CoyiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalbHbIA KJlacCc —
CBETUMOCTB». 3BE3/Ibl TJIABHOW MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3/I INIABHOM IIOCIIENOBATEILHOCTU. BHYTpEHHEE CTpOCHUE
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3BE3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U 3Botounn ConHLa u
3BE3/1. DTarbl )KU3HU 3BE3I.

Muieunsiii ITyTe — Hama ["amaktuka. Ilosnokenue u nBuxenue CoJiHIIA B
INanaktrke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066:ma. Pa3beranue rajakTuk.
Teopus bosbmioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macumrabnast ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HabGnroneHnus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENeNICHUs MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYIIAPHS U SIPKHUE 3BE3/IBI.

Hab6mronenus B teneckon JlyHsl, manet, Mieunoro Ilytu.

O0o01ar011Ce MIOBTOPEHHE

Ponp ¢u3uku W acTpOHOMHH B HSKOHOMUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsITEIIbHOCTU YEJIOBEKa, POJb U MECTO (PU3BHKHU
Y ACTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUPA, POJb (PU3NUYECKON TEOPHH
B (OpPMHUPOBAHMM TMPEACTaBICHUI O (U3MUECKOM KapTHUHE MHpaA, MECTO
bu3nueckoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenune kypca Gpusnku 6a30BOTO YPOBHS BO 2 CEMECTPE OCYIIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, T€OrpaPUU U TEXHOJIOTUH.

Meswxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHWA: SIBJICHWE, HAay4YHBIA (pakT, TUIOTEe3a, (Pu3nyeckas BETUYMHA, 3aKOH,
Teopusi, HaOJIIOEHHUE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHWE CHCTEMBl YpPAaBHEHUW, TPUTOHOMETPUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M UX IMPOEKLIHMH HAa OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWN, MPU3HAKA TIOMOOHS TPEYTrOJHHHUKOB,
oTmpeseeHue TUIOIAAN IIIOCKUX PUTYyp U 00BEMA Tel.

buonocusa: »nekTpuueckue SBICHHUS B JKUBOW MpUPOJE, KoJieOaTelIbHbIC
JIBUKEHUS B KUBOM MPUPOJE, ONITUYECKUE SBJICHUS B )KMBOW NPUPOJIE, NEUCTBUE
paauanuy Ha KUBbIE OPTaHU3MBbI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0pa30BaHUA KPHUCTALIMYECKON PpEMmIETKH, CHEKTPaIbHBIN
aHanus.
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l'eocpaghus: MarHWTHBIE TONIOCA 3€MJM, 3aJ€KH MArHUTHBIX pYaA,
(doTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUN.

Texunonocus: JMHUU DJIEKTpOIIEpenay, TEHEpaTop IEPEMEHHOTO TOKa,
ANEKTPOJBUraTENb, WHAYKLIMOHHAS I€4Yb, pajaap, PaJAHONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKUMOHHBIN ammapar, BOJOKOHHAsl ONTHKA,
COJIHEYHas OaTapes.
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6. TEMATHYECKOE IIJIAHUPOBAHUE

Ha uzyuenue 0a3oBoi aguctumuinabl «®Pusuka» orBoautca 108 vacos: B 1 cemectpe — 40 yacoB NpPaKTUUECKUX 3aHATHUH,
14 gacoB camocTOsATENBHON PabOTHI BO 2 cemecTpe — 36  yaca MPaKTUYECKUX 3aHATHH, 9 4aCOB CaMOCTOATEIbHON pabOThI
1 9 4acoB Ha IPOMEXKYTOUHYIO aTTECTALUIO (3K3aMEH).

1 CEMECTP

n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoanyecTBO 4acoB

Bcero K\p

Ip.

CPp

JyeKkTpoHHBbIE (HU(PPOBBIE)
o0pa3oBaTelibHbIE pecypchl

DopMBI B METOABI
KOHTPOJIS M OLIEeHKH
pe3yiabTaTa 00y4eHust

Pazpea 1. PU3UKA U METObI HAYYHOI'O IO3HAHUA

11

duzuka 1 METOAEI
Hay4YHOT'O
MO3HaHUS

IIpogeccnonanbuo
OpHEeHTHPOBAHHOE
cofiepKaHue:
3HavyeHue GU3INKU IpU
OCBOCHHU
CTEIUATEHOCTH
09.02.07 -
«udopManroHHbIe
CHCTEMBI
POrpaMMHUPOBAHUEY

4

https://profspo.ru/
https://resh.edu.ru/

KoHTposbsHBIE BOIPOCHI
TectupoBanue

Hroro no pasgeny

Pazgen 2. MEXAHUKA

2.1

Kunematuka

IIpodeccuonanbHo
OpPUEHTHPOBAHHOE

https://profspo.ru/
https://resh.edu.ru/

KoHTposbsHbIE BOIPOCH
TectupoBanue
Pewenune 3anau
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

coaep:kaHue :Perenue
3aj1a4 C
mpohecCHOHANTBHOMN
HaIIpaBJICHHOCTBIO IO
Teme «OCHOBBI
KHUHCMATHUKW)).
https://profspo.ru/ KoHTpospHBIE BOPOCH
2.2 Jlunamuka 5 4 https://resh.edu.ru/ TectupoBanue
Pemenue 3amau
2.3 3aKOHBI COXPAHCHHUS 6 3 https://profspo.ru/ KonTposbHas padora
BMEXaHHUKE https://resh.edu.ru/ KoHTpoJIbHBIE BOIIPOCHI
TectupoBanue
Pemenue 3amau
Pedepar
11
Hroro no paszneny 17
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI 4
MOTEKYIAPHO- _ KoHTpossHbIe BOIPOCH
3.1 KHHCTP}IIHGCKOﬁ 5 https:/profspo.ru/ TectupoBanue
https://resh.edu.ru/ Pewenue 3aau
Teopuun
4 https://profspo.ru/ KoHTposnbHbIE BOITPOCH
OcHOBBI
3.2 5 https://resh.edu.ru/ TectupoBanue
TEPMOJIUHAMUKHU
Pemenue 3anau
ArperatHbie 6 3 https://profspo.ru/
KoHTponbHbIE BOITPOCHI
COCTOSTHHSI https://resh.edu.ru/
TectupoBanue
3.3 BEIIIECTBA.
KonTponpHas pabora
®dazoBbic
Pedepar
MIEPEXOIbI
11
Wroro mo pazaeny 16
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

Pazgen 4. QJIEKTPOJJUHAMUKA

6 1 https://profspo.ru/ KoHTposibHBIE BOITPOCHI
4.1 DJIeKTpocTaTHKA 6 https://resh.edu.ru/ TectupoBanue
Pewenune 3anau
[TocTosiHHBII 5 2 KonTponpHas pabora
492 EKTPUYECKUI 6 https://profspo.ru/ KonTtponbHbIe BOIIPOCHI
ToK. Toku B https://resh.edu.ru/ Tecrupopanue
Pa3IMYHBIX Cpeax Pemenue 3agau
Pedepar
Hroro no pazneny 15 1 3
Hroro 3a 1 cemectp 94 40(3+37) 14
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

2 CEMECTP

KosnyecTBo yacoB @®opMbI U METOABI
Hlamenopatie JuieKTpOHHbIE (LU pOBbIE) KOHTPOJIAA ¥ OLlEHKH
Nen/m | pasnenoB u Tem K/p Tp. JIEKTP uugpp
IporpamMmsl Bcero (0] oOpa3oBaTe/ibHbIE pecypchl pe3yJabTara
o0y4eHust
Paznen 1. 9JIEKTPOAUHAMUKA
5 4 KonTposbHbie
MarunurtHoe 1osJe. FB}OHPOCBI
1.1 DIIeKTPOMarHuTHAas https://profspo.ru/ PeCTI/IpOBaHI/Ie
VHIyKIUS https://resh.edu.ru/ CLICHUE 33/1a4
Pedepar
4 1
Hroro no pazneny 5
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
4 1
MexaHuyeckue 1 5 Konrponbueie
2.1 37IeKTPOMATHUTHBIE https://profspo.ru/ FB}OHPOCH
KOJIeOaHUs https://resh.edu.ru/ €CTUPOBaHUE
Pemenue 3anau
4 1
MexaHu4ecKkue u 5 KonTponbHeie
2.2 SIIEKTPOMATHUTHBIE https://profspo.ru/ f}OHPOCH
BOJIHBI https://resh.edu.ru/ €CTUPOBAHUE
Pemenue 3anau
5 1 3 1 KonTtponbHas padora
2.3 Omnruka https://profspo.ru/ KonTponbHbIe
https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

Pemenue 3amau

Pedepar
11
Hroro o pazaeny 15
Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUMOTHOCHUTEJBHOCTH
4 KoHnTponbHbIe
OcHOBBI criennaaIbHOM https://profspo.ru/ BOIIPOCHI
3.1 TCOPHUH 5 https://resh.edu.ru/ TectupoBanue
OTHOCHUTEJIBHOCTH Penrenue 3amau
4
Htoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4 KoHTposnbHBIE
41 DJIeMEHTBI KBaHTOBOH 5 https://profspo.ru/ BOITPOCHI
' OITHKH https://resh.edu.ru/ Tectupopanue
Pemenue 3amau
4 KoHTposnbHBIE
4.2 Crpoentie atoma 5 https://profspo.ru/ BOIPOCHI
https://resh.edu.ru/ Tectupoanue
4 KouTtposnbHas pabora
KontponbHbie
43 ATOMHOE IO 5 https://profspo.ru/ BOTIPOCEI
https://resh.edu.ru/ Tectnposanne
Pemenue 3agau
Pedepar
12
Hroro no pazneny 15
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Pa3zgen 5.

SJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

2 Kourposnsnas pabora
DJIeMEHTBI https://profspo.ru/ KontposbHbIe
51 ACTPOHOMUH U 3 https://resh.edu.ru/ BOIIPOCHI
acTpou3uKu TectupoBanue
Pedepar
Htoro no pazueny 3 2
Pazgen 6. OBOBIIAIOLIIEE IOBTOPEHUE
1 KonTpoasnoe
O60o6maromee https://profspo.ru/ TECTUPOBAHUE
6.1 HHarom 2 https://resh.edu.ru/ KontposnbHbIi cpe3
MIOBTOpPEHHE .
3HaHUH
1
Hroro no paszneny 2
36(3+33
Htoro 3a 2 cemecTp 45 ( )
dopma NpoMEKYTOYHOU 9
aTTecTaluu: JK3aMeH
OBUIEE KOJIMYECTBO 108
YACOBIIO ITPOTPAMME
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7. YYHEBHO-METOAUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYHEHMEIIPOI'PAMMbBI YYHEBHOU JTUCIIUITJIMHBI
/. 1YYEBHO-METOAUYECKOE OBECIIEYEHHUE

Oo0si3aTesibHAA JIUTEpPaTypa:
1. Iypemmesa H.C., Baxxeesckas H.E., Vcaes [I.A. u ap./ ®u3uka: 6a30BbIi

YPOBEHB: YUECOHUK ISl 00pa30BaTEIbHBIX OPTaHU3AINNA, PEATH3YOIIIX
oOpazoBarenbHbIE MPOTPAMMEI CPEHETO TPO(hEeCCHOHATLHOTO 00pa3oBanus; 1-
e uznanne Mocksa: [Ipocsemenue, 2024, —418 c. — ISBN 978-5-09-107580-
9. — TexkcT : 2NeKTpOHHBIH // DNEKTPOHHBIN pecypc HUPPOBOH
obpazoBarensHoi cpensl CITO PROFob6pa3zoBanwme : [caiit]. — URL:
https://profspo.ru/fpu-books/701409

JlonoJIHUTeIbHAS JINTepaTypa:

1. MskumesI'. 4. , [lerpoBa M. A. u np. «®Pu3zuka.10 knacc. bazobrit
ypoBerb» — URL: https://profspo.ru/fpu-books/700204

2. Msxkumes I'. 4., TletpoBa M. A. u ap. «®Pusuka.11 knacc. bazoBsiii
ypoBenb» — URL: https://profspo.ru/fpu-books/700205

5. [lypeimieBa H.C., Baxeesckas H.E., UcaeB JI.A. u np. /®usuka: 6a30Bblii
YPOBEHB: MPAKTUKYM IO PEHICHUIO 3aj1a4: yueOHOe 1mocooue, pazpaboTaHHOE B
KOMILJIEKTE ¢ yU€OHUKOM, YUEOHUKOM JIJ1s1 00pa30BaTEIbHBIX OpraHU3alINi,
pean3yromux 00pa3oBaTeIbHbIE IPOrPaMMbl CPETHETO POPECCUOHATBHOTO
obpazoBaHus. 1-e u3ganue;

HNHTepHeT-pecypcenl:
1. Poccwuiickast anekTpoHHasi mikoja https://resh.edu.ru/

2. Dnexrponnsiii pecypc PROFo6pa3zosanue https://profspo.ru/

7.2MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Peanuzamus mporpamMmbl  001ieo0pa3oBaTeIbHOM  y4eOHON  JTUCHIUTUIAHBI
«®u3nKa» OCYMIECTBISIETCS B y4eOHOM KaOWHETE €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH B KOTOPOM €CTh BO3MOXKHOCTH TPOBOJIUTH 3aHATHS, TPYNIIOBBIC U
WHIMBHUAYaJIbHBIC KOHCYJIBTAIlMH, TEKYIIMH KOHTPOJIh M IPOMEKYTOUHYIO
aTTeCTallMi0 KaK B TpagullMOHHOM ¢dopMe, Tak M ¢ HCIOJb30BaHHUEM
WHTEPAKTUBHBIX TEXHOJOTHH M pa3IMIHBIX 00pa30BaTEIbHBIX METOIHK.

[Tepeuenb 060py0BaHUS U OOBEKTOB JJIsl TPOBEACHUS 3aHSATUA:

e Cron nns npenogaBarens — 1 mr.;
e Cryn nns npenoaasarens — 1 mr.;
e CTOmNBI 151 CTYEHTOB — 16 1mT.;

o CTynbs Jyisl CTYJEHTOB — 32 IIT.

e Jlocka kmaccHas — 1 mr.;

e Bemanku — 2 mr.;

o [lIxad nnst kaur — 1 wr.;

NmeroTcs Takxke yueOHbIE ay IUTOPHUH JIJISI CAMOCTOSTEILHOM paboTHI,
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KaOWHETHI JIJ1s1 TPOBEICHUSI MPAKTUYECKUX 3aHATUH, OCHAILIEHHbIE 000pYI0BaHUEM
TEXHUYECKUMU CPEICTBAMU 00YUYEHUS U MaTepUalaMH, YYUTHIBAIOIIIMMH TPEOOBAHUS
dI'OC COO u @I'0OC CIIO.

[TomenieHus: KaOMHETOB yIOBIETBOPSIOT TpeboBaHusiM CaHUTApHO-
SMHUIEMHOIOTHYECKUX TpaBuil U HopMaThBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHo
00opyI0BaHUEM, B TOM YHUCIIE CHEIUATU3UPOBAHHON yueOHON MeOelbio 1
cpelncTBamMu 00y4YeHHUs, TOCTATOYHBIMHU JIJISl BBITIOJTHEHUS TPEOOBAHUM K YPOBHIO
MOJITOTOBKU O0YYarOIINXCsl.

[Ipu npoBeieHNH 3aHATHI UCTIOJIb3YETCS AJIEKTPOHHBINA pecypc uppoBoit
oOpazoBarenbHOi cpenpl «PROFoOpa3zoBanue» u 3JeKTpoHHBIE 00pa30BaTEIbHbIC
pecypcbl Hayuanoit 6ubmotexu JAIY.

JlocTym K KOHTEHTY U CEpBHCAM Ha 3JIEKTPOHHOM pecypce uppoBoi
obpazoBarensHoi cpeasl CIIO PROFo6pa3oBanue mpemocTaBisieTcsl B COOTBETCTBUN
¢ ycnoBusiMu nognucku 'Y yepe3 nuuHbli KaOUHET.

JlucuumuirHa peaau3yeTcs B TpaIULIMOHHOM (hopMare, ¢ UCIOJIb30BaHUEM
MHTEPAKTUBHBIX (DOPM MPOBEIACHUS YUCOHBIX 3aHSATHUM, B CHHXPOHHOM U
ACUHXPOHHOM pexume Ha oopaszoBarenbHol miardgopme CI1O PROFobpa3zoBanue
https://profspo.ru/.
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