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Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBaHuit ®I'OC cpennero
npodeccuoHanbHoro obpazoBanusi no cneruaibHocTH 49.02.01 dusuueckas
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TpeOoBaHusA (enepaabHbIX TOCYIAPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB U
nojiydaemMoi mnpodeccud WU CHEUHUaTbHOCTH CpelHero mnpodecCruOHAIBHOTO
oOpazoBanus (MeTonuueckue pPEKOMEHIAIMU MO pa3paboTke (aKTyaau3aium)
OPUMEPHBIX 00pa30BaTENbHBIX MPOrpaMM [0 HOBBIM M aKTyaJIU3UPOBAHHBIM
(denepanbHbIM TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM  CTAHJAPTaM  CPEIHETO
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1. HOACHUTEJIBHAS 3AIIUCKA
1.1. O0mas xapakTepucTHKAa y4eOHOM IUCHUIINHBI

B ocHoBe yueOHON aucuumuinHbl @PuU3KMKa JEKUT YCTAaHOBKAa Ha
dbopmupoBaHue y o0Oy4aeMbIX CHCTEMbl 0a30BbIX TOHATUU (UUKU U
MPEICTaBICHUNA O COBPEMEHHOW (PU3NYECKOW KapTHHE MHpA, a TaKkKe BhIpabOTKa
YMEHUI TPUMEHATh (PU3NUYECKUE 3HAHUS KaK B MPOPECCUOHAIBHON AESTENIbHOCTH,
TaK U JUIsl pelIeHUs dKU3HEHHBIX 3a/1a4.

MHorue nojoxeHus, pa3BUBaeMble (PU3UKOM, pacCMAaTPUBAIOTCA KaK OCHOBA
CO3JaHUsl M  KCHOJb30BaHUA HWH(DOPMALIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
texnojorut (MKT) - oaHoro wu3 HauOosiee 3HAYMMBIX TEXHOJOTUYECKUX
JOCTUXKEHUN COBPEMEHHOW LIUBUIIU3AINY.

®duzrka Jaer KIY K MOHUMaHHWIO MHOTOYMCIICHHBIX SIBICHUM U IPOLIECCOB
OKpPYXaIoIEero Mupa (B €CTECTBEHHOHAYUYHBIX 00JIaCTsIX, COLUOJIOIMH, IKOHOMUKE,
A3BIKE, TUTEpaType U 11p.). B dusuke popMupyroTcs MHOTHE BUABI IESITEIBHOCTH,
KOTOpBIE HMMEIOT MeTamnpeaMeTHbli xapakrep. K HuM B TmepByr ouepeab
OTHOCSITCSI: MOJICIUPOBAaHUE OOBEKTOB M MPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS, CHUCTEMHO-MH(POPMAIIMOHHBIN aHanu3, (opMyIupoBaHHE
TUIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHIe, cUCTeMaTH3allks, BhISIBIICHUE
NPUYMHHO-CIIEICTBEHHBIX CBS3€d, MOWCK aHaJoroB, YIpaBieHHE OOBEKTAaMHU U
npoueccaMu. VIMEHHO 3Ta QUCHUIUIMHA TO3BOJISIET MO3HAKOMUTH CTYIEHTOB C
HAay4YHBIMM METOJAMH IIO3HAHUS, HAYYWTh HMX OTIWYaTh THUIIOTE3Y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

duzrka WMeeT OYeHb  OONBIIOE W BCEBO3pacTalolee  YHUCIO
MEXIUCUUIUIMHAPHBIX CBS3€H, MPUYEM Ha YpOBHE, KaK MOHATUWHOrO arapara,
Tak U UHCTpyMeHTapusa. Cka3aHHOE TMO3BOJISIET paccMaTpuBaTh (HU3UKY Kak
METaJUCLMILUINHY, KOTOpas NPEJOCTaBISIET MEXKIUCHUIUIMHAPHBIA SA3BIK IS
ONMCAHMSI HAYYHOU KapTHHBI MUpA.

duszrka ABJISETCS CUCTEMOOOPA3YIOLIUM ¢dakTopom JUISL
€CTECTBEHHOHAYYHBIX YYEOHBIX IUCIUIUIMH, MOCKOJBKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHUS XUMHH, OHOJIOTHH, reorpapuu, acTpOHOMHUH U
CHEUUANbHBIX  AUCHUIUIMH  (TEXHUYECKas  MEXaHWKa,  JJIEKTPOTEXHUKa,
AIIEKTPOHMKA U Ap.). YuebHas nucuuruinHa Ou3nka co31aeT yHUBepCaIbHy0 0a3y
U1 U3y4eHHs 00menpodecCHOHaNbHBIX U CIIEIUATIBHBIX TUCIUIUINH, 3aKJIaIbIBast
GyHIaMEeHT ISl TOCIETYIOIIEro 0Oy4eHHs CTYIEHTOB.

Obnagast TOTMYECKONW CTPOMHOCTBIO M OMUPAACh HA SKCIEPUMEHTAIbHBIC
dakTbl, yueOHas aucuumiinHa Puszuka (QopMHpPYyET Yy CTYJIEHTOB MOIJIUHHO
Hay4YHOE MHUPOBO33peHHE. PU3MKa SBISETCS OCHOBOM YYEHHS O MaTepUaJIbHOM
MUpE U peraeT npodIeMbl ITOr0 MHUpA.



1.2. MecTo y4eOHOM IMCHUILIMHBI B YYeOHOM IJIaHe

YueOHas JTUCIIUTLIINHA dusnka SIBIISICTCS byHnameHToMm
€CTECTBEHHOHAYYHOTO OOpPa30BaHUs, €CTECTBO3HAHUS M HAYUYHO-TEXHHUYECKOTO
nporecca.

du3zrka Kak Hayka HMEET CBOEH MpeaMeTHOW o0JacTeio olume
3aKOHOMEPHOCTH TPHUPOJIBI BO BCEM MHOTr000pa3vu SIBICHUN OKPY)KAIOIIEro Hac
Mupa. XapakTepHble /I COBPEMEHHOW HAyKH WHTETPAIIMOHHBIC TEHICHIINH
MPUBEIU K CYIIECTBEHHOMY PACIIMPEHUIO 00BEeKTa (PU3UUIECKOTO HCCIICTOBAHMS,
BKJIIOYAsl KOCMUYECKHE SBIEHUS (acTpodusuka), SBICHHUS B HeApax 3eMid |
iaHeT (reopusrka), HEKOTOpbIe OCOOEHHOCTH SIBIICHUI KUBOTO MUPA M CBOWMCTBA
KUBBIX OOBEKTOB (OMOduU3MKa, MOJIEKyIspHas OHoJorus), MHGOPMAILMOHHBIE
CUCTEMBI (TTOTYPOBOTHUKH, JIa3epHasi M KPUOTCHHAsi TEXHUKAa Kak ocHoBa DBM).
@dus3uka Ccrajjla TEOPETUYECKOM OCHOBOW COBPEMEHHOM TEXHUKH M €€
HEOTHEMJIEMOM COCTaBHOM YaCThIO.

OcHOBHO¥ 3amayeil nuzydeHus: GU3uKH ABIsIETCS (HOPMUPOBAHUE U PA3BUTHE
y YUCHHKA HAyYHBIX 3HAHUN U YMEHHA, HEOOXOIUMBIX JIJIsl TIOHUMAHUS SIBJICHUN U
IPOIIECCOB, POUCXOMASIINX B IPUPOJE, OBITY, JUIS MIPOOJIKSHHSI 00pa30BaHUsI.

CogepxkaHue KaXJIOro pasliesia BKIIOYAaeT TEOPETHUECKHM M MPaKTUKO-
OpUEHTUPOBAHHBIM  MaTepual, peaju3yemMblii B  ¢GopMe  JEKIHUOHHBIX,
PAKTUYECKUX U TAOOPATOPHBIX 3aHSATUH.

B nporpamMme yuTeHbl OCOOEHHOCTH COJAEpX aHUS OOy4YeHUs 110
CHEIUANTBHOCTAM TeXHOJIOTHYeckoro npoduis B yupexaeHusx CIIO.

B yue6nom mmane IIIICC3 mecto ydeOHOU muctumiinHel Pu3mka - B
cocTaBe 001e00pa30BaTeIbHBIX YUEOHBIX JTUCIHMIUIMH 110 BEIOOPY, (GOPMHUPYEMBIX
n3 00s3aTeabHbIX npeaMeTHeIX oomacteit ®I'OC cpennero obiiero oOpa3oBaHUsI.
Nzyyaercs B 1,2 cemecTpax.

1.3. leau v 3a1a4u AMCHUIJIMHBI, Pe3YJbTAThl 0CBOCHHUS COJEPKAHMUS
AUCUMTILTHHBI
Conepxanue MporpaMmbl  001eo0pa30BaTeIbHON AUCHUIIINHBL Du3uka
HaIpaBJICHO Ha JJOCTHKEHUE CIICTYIONTUX IeJIeii:
. dbopmMupoBaHue y O0OyYalOIIHUXCS YBEPCHHOCTH B  IIGHHOCTH
oOpa3oBaHUs, 3HAYUMOCTH  (U3MYCCKHX  3HAHMK  JUII  COBPEMEHHOTO
KBATU(UITMPOBAHHOTO CICIIUATINCTA TIPH OCYIIECTBICHUN €Tro IpodeccnoHanbHOM

NEeATENbHOCTH;
. dbopMupoBaHuE €CTECTBEHHOHAYYHOW IPaMOTHOCTH;
. OBJIaJICHUE CHeUU(PUYECKOM cHUCTEeMOM (U3MYECKUX TMOHSTHUH,

TEPMHUHOJIOTUEN U CUMBOJIMKOM;



. OCBOCHHE OCHOBHBIX bu3nIecKux TEeopHuil, 3aKOHOB,
3aKOHOMEPHOCTEM;

. OBJIQJICHUE OCHOBHBIMH METOJaMU HAYYHOTI'O TMO3HAHUSI TPHUPOJIHI,
UCIIOIb3yeMbIMU B (u3uke (HAOIIOJCHUE, OMUCAaHWE, W3MEPEHUE, BBIJBIKCHUE
TUIIOTE3, IPOBEJCHNE IKCIIEPUMEHTA);

. OBJIQJICHUE yMEHUsIMU oOOpabaThiBaTh JaHHBIE OKCIEPUMEHTA,
OOBSICHSITh TIOJIyYEHHBIE PpE3yJIbTaThl, YCTAHABIUBATh 3aBUCUMOCTH MEXIY
br3UYeCKUMH BEIMYMHAMU B HA0JIIOJa€MOM SIBJICHUH, JEJIaTh BBIBOJIBL;

. dbopmupoBaHue yMeHHUsI pemiaTh (GU3NYeCKre 3aJa4i Pa3HbIX YPOBHEH
CJI0KHOCTH;
. pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, WHTEJUICKTYaJIbHBIX U

TBOPYECKHX CIIOCOOHOCTEH B MOIECCe MPUOOPETCHUS 3HAHUK C MCIOIb30BaHHEM
pPa3IUYHBIX ~ HMCTOYHUKOB  HWH(GOPMAIIMM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTUH; YMEHUN (HOPMYIUPOBaTh U OOOCHOBBIBATh COOCTBEHHYIO ITO3HMIIHIO
10 OTHONICHWI0O K (U3MYECKOoW WHGOOpPMAIUU, [OJIy4aeMOW W3  Pas3HBIX
HUCTOYHUKOB;

. BOCIIMTAHUE YYBCTBA FOPJIOCTH 32 POCCUHCKYIO PU3NYECKYIO HAYKY.

OcBoenue kypca «Pu3nkay MpenosiaracT peuieHue CIeayonmx 3aaa4:

. npuoOpeTeHne 3HaHUM O (PyHIAMEHTaJbHBIX (DU3NYECKUX 3aKOHAX,
JeXKallUX B OCHOBE COBPEMEHHOW (PU3NYECKON KapTUHBI MUPA, NPUHIUIIOB
JEUCTBUSI TEXHUYECKUX YCTPOMUCTB U MPOU3BOACTBEHHBIX MPOIIECCOB, O Hanbosee
BaXXHBIX OTKPBITHSAX B 001acTH (DU3MKH, OKa3aBIIUX OINpPEEIISIoNiee BIUsSIHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTHH;

* TOHUMaHHe (U3NYECKON CYNTHOCTH SIBICHUMU, MPOSBISIONIUXCS B paMKax
IPOU3BOJICTBEHHON JEATEIHHOCTH;

. OCBOCHHE CIIOCOOOB HCIIOIB30BaHUSA (PUBHUECCKUX 3HAHUK IS
pElICHHs] TPAKTHYECKUX H MPOGECcCHOHANBHBIX 3a7ad, OOBSCHEHUS SBICHUMN
MPUPOABI, TPOU3BOJCTBEHHBIX M TEXHOJOTHYECKUX TMPOIECCOB, TMPUHIIUIIOB
JEUCTBUSL TEXHUUYECKUX MPUOOPOB M YCTPOMCTB, oOecredeHus: 0e30macHOCTU
MIPOU3BOJICTBA M OXPAHBI IPUPOJIBL;

. dbopMupoBaHUEe YMEHHH pemaTh Y4eOHO-TIPAKTUYECKUE 3aJadyu
(duzruecKoro cofepkaHus ¢ ya€ToM MpodecCuoHaIbHON HANTPABICHHOCTH;

. NpPUOOPETEHNE OTbITA MO3HAHUS M CAMOTIO3HAHUS; YMEHUN CTaBUTh
3aJlayy ¥ pemaTh MpoOIeMbl ¢ yI€TOM Ipo(ecCHoHaTLHOM HAMPABICHHOCTH;

. dbopMupoBaHUE YMEHHUM HWCKaTh, aHAJIM3UPOBATh U 00OpabaTHIBATH
buznueckyo HHGOPMALIUIO C YUETOM NMPodheCCUOHAIBHON HAIPABIECHHOCTH;

. MOJITOTOBKA OOYYAIOMUXCSl K YCIENTHOMY OCBOCHHIO JWCIHIUINH U
MOayJe MpodeCcCHOHAIBHOTO TUKIA: (GOPMHUPOBAHWE y HUX YMEHUW M OIBITa
JESTENBHOCTH, XapaKTePHBIX Il MPodeccuid /IOMKHOCTEH CIyKaluX WIn



CHEIUANbHOCTEH, TOJy4aeMblX B  NPOo(EeCcCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3alusix;

. HNOJArOTOBKAa K (OPMUPOBAHHUIO OOIIMX KOMIIETEHUUH Oyaymiero
CHeIuanucTa: caMooOpa3oBaHMs, KOMMYHHKALMU, MPOSBICHUS TPakKIaHCKO-
MaTPUOTUYECKOW ITO3ULUH, COTPYIHUYECTBA, IIPUHATHUS PELICHUN B CTAaHIAPTHOU
M HECTaHJApTHOM CHUTyalUsiX, MPOEKTUPOBAHUS, NPOBEICHUA (PUINUYECKUX
u3MepeHuit, 2¢P@deKTHBHOr0 ¢  0E30MacHOTO HCIOJIb30BAHUS  Pa3TUYHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOJEHUS TMpaBUJ OXpaHbl TpyAa NHpu pabore c
duznueckuMu NpudopaMu U 060PYIOBAHUEM.

Oco0eHHOCTh (POPMUPOBAHUSI COBOKYMHOCTU 3aJay U3y4yeHUs (DU3UKU IS
CUCTEMBI ~ CpeAHero mnpodecCHOHANBHOTO  O0pa3oBaHUs  3aKiIO4aeTcss B
HEOOXOJMMOCTH peaju3alud Npo(ecCHOHaTbHON HaINpaBIEHHOCTH pPEIIaeMbIX
3azay, yuéta ocobeHHocTel chephl AeSITETbHOCTH OYAyIINX CIEIUAINCTOB.

OcBoenne cojepxkanusi ydeOHOW nucHUIUIMHBI Pusnka obecrieunBaeT
JOCTHXKEHHUE CTYJIEHTaMU CIEAYIONIUX Pe3yabTaTOB:

JUYHOCMHDBIX:

o YyBCTBO TOPJOCTH W YBWXKEHHUA K HCTOPUM U JOCTHIKEHUSM
OTEUYECTBEHHOM (HU3MYECKON HAYKH;

o ¢uznueck  rpaMOTHOE  TOBeAeHHME B NpodeccHoHaTbHOM
JESITEIbHOCTU U OBITY MPHU 00palieHuu ¢ IprudopamMu 1 yCTpOMCTBaMU;

o TOTOBHOCTh K  MPOJOJDKEHHIO  O0pa3oBaHUST M IOBBIIICHHUS
KBaTM(UKAIMA B M30paHHON NMPOGECCHOHAIBHOU NESITEIHPHOCTH U OOBEKTHBHOE
OCO3HaHHE POJIA (PU3NIECKUX KOMIETEHIIUN B 3TOM;

o YMEHHE UCIOJIb30BaTh JOCTIKEHHSI COBPEMEHHOM (hM3HUECKON HAYKH
U (QU3UYECKUX TEXHOJIOTHH JIS MOBBIIMICHUS COOCTBEHHOIO0 HHTEIJIEKTYaJIbHOTO
Pa3BUTHS B BEIOpaHHON MPOo(EeCCHOHATBHOM AeATEILHOCTH;

o YMEHHE CaMOCTOSITEIBHO MOOBIBaTH HOBBIE It ce0si (hu3mveckue
3HAHMSI, UCTIOIB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKY WH(OPMAITNH;

o YMEHUE BBICTpAWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIECHHUS B
KOMaH i€ [0 PeICHHIO 00IuX 3a/1ay;

o YMEHHE  YIPaBISATh CBOEH  IMO3HABAaTEIbHOM  JE€ATEIBHOCTBIO,
MPOBOJIUTH CAMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIJUIEKTYaIbHOT'O Pa3BUTHS;

MemanpeomMemHulx:

o UCIIOJIb30BAHUE PA3JIMYHBIX BHUJIOB I[MO3HABATEIbHOW JESTEIBbHOCTH
i penieHus (U3NYECKUX 3ajad, NMPUMEHEHHE OCHOBHBIX METOJOB MO3HAHMS
(HaOnrofeHusl, ONMUCAHUSI, U3MEPEHUS, IKCIIEPUMEHTA) JIJIsl U3YUYEHUS Pa3IMUHbBIX
CTOPOH OKPYXKaKIIEeH JeUCTBUTEIBHOCTH;



o UCTIOJIb30BaHUE OCHOBHBIX WHTEJUICKTYaIbHBIX oTIepaItuii:
MMOCTAHOBKH 3a7a4d, (OPMYIUPOBAHUS THIIOTE3, aHAJIM3a M CUHTE3a, CPaBHEHUS,
00001IIeHHsI, CHCTEMATU3AIINH, SBIICHUS TPUYMHHO-CJICICTBEHHBIX CBS3EH, MOMCKA
aHayoroB, (OPMYJIUPOBAHHUS BBIBOJIOB JUISI HM3YYCHHUS PA3IMYHBIX CTOPOH
¢usnuecknx OOBEKTOB, SBICHWA W TIPOIECCOB, C KOTOPHIMH BO3HHKACT
HEO0OXOJMMOCTD CTAJIKUBATHCS B MpodecCuoHaNIBHOM cdepe;

o YMEHHE T€HEPUPOBATHh HUJICHU U OMNPEACISITh CPEACTBA, HEOOXOIUMBIC
IS UX peasi3allii;

o YMEHHE MCIOJIb30BaTh PA3JUYHBIE HWCTOYHUKUA JJISl  TIOJTYy4YEeHUs
buzndeckoi nHpopMaIu, OIlEeHUBAThH €€ JOCTOBEPHOCTb;

o yMEHUE aHAJIU3UPOBATh U MPEJCTABISITH UHPOPMAIUIO B PA3TMYHBIX
BUJIAX;

o yMeHHE NyOJWYHO TMPEJCTaBIATh  PE3YJAbTAaThl  COOCTBEHHOTO

UCCJICIOBAHNUS, BECTH JUCKYCCHH, JIOCTYITHO U TAPMOHUYHO COYETasl COJICpPIKaHHE
1 GOpMBI TIpeJICTaBIsIeMON HH(DOPMAITUH;

npeomemHuulx:

o c(hOpPMHPOBAHHOCTh TIPEJCTABICHUHA O pONMM M MecTe (PU3MKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA; TOHMMaHHE (QUINYECKON CYITHOCTH
HaOmonaeMblx BO BceneHHoil sBieHuil, poau GU3MKA B (POPMUPOBAHUU
Kpyrozopa ¥ (QYHKIIMOHANBbHOM T'PAMOTHOCTH 4YEJOBEKa [UJISl  peIlIeHUus
NPaKTUYECKUX 3a/a4;

o BJIQJICHHE  OCHOBOIIOJIATAIOMIUMH  (DU3UYECKUMU  TIOHATHUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHUE
(buznUecKor TEPMUHOJIOTUN U CUMBOJIHUKY;

o BJIaJICHUE OCHOBHBIMU METOIaMH HAY4YHOTO MO3HAHUS,
UCIIONIb3yeMbIMU B (u3uke: HAOMIOJEHWEM, ONUCAaHUEM, H3MEpPEHUEM,
AKCIIEPUMEHTOM;

o yMeHHs 00pabaTbiBaTh pe3yNbTaThl W3MEpPEHUU, OOHAPYKHBATh
3aBUCUMOCTh MEXIYy (U3NUYECKHUMH BEIHMYMHAMU, OOBICHITH TOTyYEHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

o c(hOpMHUPOBAHHOCTh YMEHHUS periaTh GU3NIECKUE 3aaUH;

o c(hOpPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSTH MONYYCHHBIC 3HAHUS IS
OOBSICHEHHUS  YCJIOBHM TPOTEKaHWS (PU3NYECKUX SBICHUW B  TMPUPOJIE,
npodeccuoHansHOM cdepe W ANIA  TPUHATUS MPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

° c(hopMHUPOBAHHOCTh COOCTBEHHOM TIO3MIIMM II0 OTHOIICHHIO K
busnueckor nHGOpPMAIUH, TTOTYIaeMON U3 Pa3HBIX HICTOYHUKOB.



2. CTPYKTYPA U COAEPKXAHUE YUYEBHOM JUCHUITIMHBI
2.1. TemaTu4eckuii JIAH U COlEeP:KAHUE Y4eOHON TUCUMILIHHBI

KoauuecTBO 4acoB Ha

pazaen
HaumenoBanue pasaejia Ay}II/I- Cawocro- Tembl pas3aeja
TOpHAast AATCJIbHaA
pabora, pabora,
qac qac
Beenenue. Ousznka u 2 Tema 1. ®usumka — Hayka O
METObl HAYYHOTO npupose. Dusnueckue 3aKOHBIL.
ITO3HAHHUS OcCHOBHBIE AJIEMEHTHI (U3UIECKOU
KapTUHBI MUPA.
Pazpnen 1. 6
MexaHuka 2 Tema 1. OCHOBBI KMHEMATHKHU
2 Tema 2. OCHOBBI TMHAMUKHU
2 Tema 3. 3akoHBI COXpaHEHHS B
MEXaHHKe
Paznen 2. 14
MonekyinsipHas 6 Tema 1. OCHOBBI MOJIEKYJISIPHO-
buzuka u KHHETUYECKOU TEOPHUH.
TEPMOJUHAMHUKA NneanbHBIN ra3
6 Tema 2.0OCHOBBI TEPMOJIMHAMUKH
2 Tema 3. ArperatHble COCTOSHHS
BelecTBa U (ha30BbIC TIEPEXOIbI
Paznen 3. 18
DNeKTpOaAUHAMUKA 4 Tema 1. DnekTpuueckoe moie
6 Tema 2. 3aKOHBI IOCTOSTHHOT'O TOKAa
2 Tema 3. DNeKTpUYECKHl TOK B
Pa3IMYHBIX Cpeaax
Tema 4. MarauTtHoe€ 110JI€
Tema 5. DneKTpoMarHuTHas
WHIYKITUS
Paznen 4. 10
Konebanus u BOJHEI 4 Tema 1. Mexanuueckue KojeOaHus
1 BOJIHBI
6 Tema 2.  DiekTpoMarHUTHBIE
KoJIcOaHUs
Paznen S. 14
Onruka 4 Tema 1. Ilpupona cBera




Tema 2. BonHOBBIE CBOMCTBA CBETA
4 Tema 3. CneumanbHas Teopus
OTHOCHUTENBHOCTU
Paznen 6. 8
KBanToBas ¢uznka 4 Tema 1.KBaHTOBas onruka
4 Tema 3.@u3uka aTOMHOTO sipa
Paznen 7. 6
Crpoenue Becenennon 4 Tema 1. Crpoenne ConaHeyHOMN
CUCTEMBI
2 Tewma 2. OBomronus Beenennoi
Hroro 78

3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH
CTYJAEHTOB

HaumenoBanue pasaesia/TemMbl

Buabl yueOHbIX neiicTBU

BBenenne. ®uzuka W METOJAbI HAYYHOTO
HO3HaHUA

YMeHus TOCTaHOBKU IENell JeATEeIbHOCTH,
MJIAHUPOBAHUSI COOCTBEHHOUW JEATEIHHOCTH
JUIL  TOCTHDKEHUST TIOCTABJICHHBIX  IIEJIEH,
IIPEABUACHUS BO3MOKHBIX PE3YJIbTaTOB ATHX
JIEWCTBUMA, OPraHU3alMi CaMOKOHTPOJS |
OLICHKH MOJTYYEHHBIX PE3YJIHTATOB.

PazBuTtne cmocoOHOCTH SICHO W TOYHO
u3J1araTh CBOU MBICJIH, JIOTUYECKH
000CHOBBIBaTH ~ CBOIO  TOYKY  3pEHMS,
BOCIIPUHUMATh W AHAJU3UPOBATh MHEHUS
coOecelHUKOB, MpH3HAaBasi MPaBO JIPYroro
YeJI0BEKa Ha MHOE MHEHUE.

[TpousBenenne  u3MepeHus  (UINYECKUX
BEJIMYMH U OLEHKA TI'PaHULbI MOTPEHIHOCTEN
HU3MEpPEHU.

[IpeacraBnenre rpaHUIbl MOTPEHIHOCTEH
U3MEpEHUI PU MOCTPOSHUM TPAPHUKOB.
YMeHue  BbICKa3blBaTh  THIOTE3bl  JIA
00BsicHEeHUS! HAOII0JaeMBbIX SIBIICHUH.
YMenue npearatb MOJEIH SIBJICHH.

VYkazanue TpaHulL IIPUMEHUMOCTHU
buU3NYECKUX 3aKOHOB.
N3noxenune OCHOBHBIX MOJIOKEHU N

COBPEMEHHON HAYYHOU KapTUHBI MUpA.
[IpuBeneHne npuMeEPOB BIUSHUSA OTKPHITUH B
¢u3uke Ha mporpecc B TEXHHUKE H
TEXHOJIOT'MH IIPOU3BOJICTBA.

Hcnone3oBanne HMHTepHeTa g IOUCKA




uHpOpMaun

Pazgen 1. Mexaunka

Tema 1. OcHOBBI KHHEMATHKU

[IpencraBienne MeXaHUUYECKOTO JIBHXKECHHS
TeJa YpaBHEHUSIMU 3aBHCUMOCTH KOOPAMHAT
U TIPOEKIMEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHne MeEXaHUYECKOTO JIBHKECHUS
Tena rpaguKamMu 3aBUCUMOCTH KOOPAMHAT U
MPOCKIIMEN CKOPOCTH OT BPEMEHHU.
OmpeneneHue  KOOPAMHAT  MPOUIEHHOTO
MyTH, CKOPOCTH W YCKOPEHHUs Teja TI0
rpadukaM  3aBUCUMOCTH  KOOPJMHAT H
MPOEKIUI CKOpPOCTH oT BPEMEHM.
Ompenenenue  KOOPAMHAT  MPOUIEHHOTO
MyTH, CKOPOCTH U YCKOpPEHHsS Teja II0
YpaBHEHUSIM 3aBUCUMOCTH KOOpDJIWHAT W
MPOEKIUN CKOPOCTH OT BPEMEHH.
[IpoBeneHne  CpaBHUTEIBLHOTO  aHaIW3a
PaBHOMEPHOTO " PaBHOIIEPEMEHHOTO
JIBIDKCHHUH.

VYkazaHue WCIOJIB30BaHMS TMOCTYMATEIBHOTO
Y BpalaTeNIbHOTO IBM)KEHUM B TEXHUKE.
[Ipuobperenne ompiTa pabOTHI B TPYIIE C
BBIIIOJIHEHUEM  PA3JIMYHBIX  COLUAJIBHBIX
pOJIEH.

Pa3paboTka BO3MOKHOW CHUCTEMBI JE€HCTBHMA
U KOHCTPYKUHMH JUIsl SKCIIEPUMEHTAIBHOTO
OIIpe/IEeTCHUSI KHUHEMATUYECKUX BEJIMYHH.
[IpencraBnenue wuHbOpManMU O  BHIAX
JBUKEHUS B BUJIE€ TaOIUIIBI

Tema 2. 3aKOHBI COXpAHEHUS B MEXaHUKE

[IpuMeHeHMEe 3aKOHA COXPAHEHMs HMMITYJIbCa
JUI BBIYMCIICHUS. U3MEHEHUH CKOPOCTEH Tel
IPU UX B3aUMOJICHCTBUSX.

N3mepenue paboThl cuil W U3MEHEHUE
KUHETHYECKON SHEPTUH Tela.

Bbruucnenue paboThl CHWII UM M3MEHEHUS
KUHETHYECKON SHEPTUH Tela.

Boruncnenne noTeHIManbHONW DHEPruu TeEIl B
IPaBUTALIMOHHOM IIOJIE.

OnpeneneHne  NOTEHUMAIbHOW  DHEPIUH
yrnpyro  aepOpMUpPOBAaHHOTO  Tela IO
U3BECTHOH J1e(hopMaliK U )KECTKOCTH Tea.
[Ipumenenue 3aKOHa COXpaHEeHUs
MEXaHWYECKOM DHEPrMM TpU  pacueTrax
pE3yabTaTOB B3aMMOJIEHCTBUI TeN
IPAaBUTAIIMOHHBIMM ~ CWJIaMH M CHJIaMHU




YIPYTOCTH.
VYka3aHue TrpaHul] IPUMEHHMOCTH 3aKOHOB

MEXAHUKU.
VYkazanue  y4eOHBIX  AMCUUIUIMH,  TIPU
U3YYEHUU KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI
COXpaHEHUs

Paznen 2. MonekynsapHast pus3nka u TepMOIMHAMUKA

Tema 1. OCHOBBI MOJIEKYISIPHO-
KMHETU4ECKOHN Teopuu. MaeanbHslii ras.

BrimonHeHne SKCHEPUMEHTOB, — CITY)KAIIUX
TUTSt 000CHOBaHMS MOJIEKYJISIPHO-
kuHeTndeckoit reopuu (MKT).

Pemenne 3amay ¢ mpuMEHEHHEM OCHOBHOTO
ypaBHEHHS MOJIEKYISIPHO-KHHETHIECKOM
TEOpPHUH Ta30B.

Omnpenenenne mapaMeTpoB  BEIIECTBA B
razoo0pa3HOM COCTOSTHUM Ha OCHOBaHUH
YpaBHEHHS COCTOSIHHSI HJCaJbHOTO Tasa.
OmnpeneneHnne mapaMeTpoOB  BEIIECTBA B
ra3000pa3HOM COCTOSIHUM M TIPOMCXOISIIIAX
nporueccos 1o rpaduxam 3asucumoctu p (T),

VD), p (V).

DKCIEePUMEHTAITHHOE HCCIEIOBaHNE
zapucumoctt p (T), V (T), p (V).
[IpencraBienne B BHJIE rpaguKoB
H30XOPHOTO, n300apHOTO u
HU30TEPMUYECKOTO MTPOIIECCOB.

Brruncnenune cpeaHen KUHETUUYECKOU

SHEPTHH TEIUIOBOTO ABMIKEHHUS MOJICKYJ IIO
W3BECTHOM TeMIIEpaType BEIIEeCTBA.
Bricka3spiBaHHE THIOTE3 i1 OOBICHEHUS
HaOJIFOaeMbIX SIBJICHUH. YKa3aHUE TPaHMUII
MPUMEHUMOCTH MOJICTIN «HJICAJTbHBIN Ta3» H
3ak0HOB MKT

Tema 2.0OCHOBBI TEPMOAMHAMUKHU

M3mepeHne  KOJMYECTBA  TEIUIOTHI B
nporeccax TEIUIOTIePE/Iayu. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOIMMOro st
OCYIIECTBJICHHSI ~ 33JaHHOTO Mpolecca ¢
TerIonepeiadeii. Pacuer M3MECHEHHS
BHYTPEHHEHl dHeprum Ten, paboTel W
NepeTaHHOTO  KOJIMYECTBA  TEIJIOTHI  C
UCIIOJIb30BaHHEM MepBOTO 3aKOHa
TEPMOIMHAMHKH.

Pacuer paboThl, COBEpIICHHOW Ta30M, IIO
rpaduky 3aBucumoct p (V).

Bbruncnenne paboThl ra3a, COBEPIICHHOM
IpU U3MEHEHHH COCTOSIHHUS TI0 3aMKHYTOMY




nukity. Beraucnenue KIIJI npu cosepuieHun
ra3oM paboTBl B IMpoleccax HM3MEHEHUs
COCTOSIHUSL 10  3aMKHYTOMY  LIHKIY.
OO0bsicHEeHUE TPUHITUIIOB JEHCTBUS TETUIOBBIX
mamuH. JlemoHCTpanms poin  (QHU3UKHA B
CO3JJaHMM U COBEPIICHCTBOBAHUU TEILJIOBBIX
JIBUTATEJIEH.

W3noxenue cyru 3KOJIOTMYECKUX MpoOIieM,
00YyCIIOBJIECHHBIX paboToii TEIJIOBBIX
JABUTAaTeNel M MpeajoKeHUue MyTH UuX
pelieHus. YKa3aHHe TpaHUll MPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKH. YMEHHE BECTH
JAJIOT, BBICIYIIMBAaTh MHEHHUE OINOHEHTA,
y4yacTBOBAaTb B JUCKYCCHUH,  OTKPBITO
BBIPA)KaTh M OTCTaUBaTh CBOIO TOUKY 3PEHHUS.
Vkazanve  y4eOHbIX  TUCHUIUIMH,  TpHU
U3YYEHUU KOTOPBIX HCIOJB3YIOT Y4eOHBIH
matepuan «OCHOBBI TEPMOJUHAMUKI.

Tema 3. ArperaTHble COCTOSIHUS BEIIECTBA U
(hazoBbIE TEPEXOabl

W3mepenue BiaxHOCTH Bo3ayxa. Pacuer
KOJIMYECTBA TEIUIOTHl, HEOOXOAMMOIO JUIs
OCYILIECTBIICHUS nporecca nepexoja
BEIIECTBA U3 OJHOTO arperaTHOr0 COCTOSIHUS
B JIpyroe.

DKcrepuMEeHTaIbHOE HCCleI0OBaHUE
TEIUIOBBIX CBOMCTB BEILIECTBA.

[TpuBenenue IPUMEPOB KaIUJUISIPHBIX
ABIICHUH B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanne  MEXaHMYECKUX  CBOMCTB
TBepAbIX Ten. llpumenenue duznueckux
NOHATUM U 3aKOHOB B y4eOHOM MaTepuaie
npodeccnoHanIbHOTO XapakTepa.
Hcnonb3oBanue IHTepHeTa g TOMCKa
uH(pOpMaIIMU O pa3pabOTKaxX U MPUMEHEHUIX
COBPEMEHHBIX  TBEpPAbIX U  aMOpP(HBIX
MaTepUasoB

Paznen 3. DnexkTpoauHamuka

Tema 1. Dnextpuueckoe noue.

Brrunciaenue cun B3auMOISHMCTBUSA TOYSUHBIX
OJICKTPUYCCKUX 3apsA10B.

Brruncienue HAIIPSAKEHHOCTHU
QJICKTPHUYCCKOT'O ITOJIA OJHOTO M HECKOJIbKHUX
TOYCUHBIX SJICKTPUICCKUX 3apAJ0B.
Brlunciaenue moTeHIMala QJICKTPUYICCKOTO
nojigs  OAHOIrO M HCECKOJIbBKHMX TOYCYHBIX
OJICKTPUYICCKUX 3apsAa0B. I/I3MepeHHe
Pa3HOCTU MOTCHIIUAIIOB.




W3mepenue sHEpruu 3JIEKTPUUYECKOTO IMOJISt
3apsKEHHOTO KOHJIEHCATOpa.

Briuucnenue sHepruu 3M€KTPUUYECKOrO OISt
3apsKEHHOTO KOHJIEHCATOpa.

PazpaboTka maHa W BO3MOXKHOU CXEMBI
neucTBUH JKCIIEPUMEHTAIIBHOTO
OTpe/IeTICHUs STIEKTPOEMKOCTH KOHJIEHCATOPa
u TURJICKTPUUECKOU MIPOHUIIAEMOCTH
BCIICCTBA.

[IpoBenenue CPaBHUTEIHHOTO aHaIM3a
TPaBUTAIIMOHHOTO U  AJIEKTPOCTATHYECKOTO
moJjiei

Tema 2. 3aK0HBI ITOCTOSHHOT'O TOKA.

W3MepeHne MOIIHOCTH AIIEKTPHYECKOTO TOKA.
H3mepenne /C u BHYTPEHHETO
COTIPOTHBJICHUS UCTOYHUKA TOKA.

BeimoytHeHHe  pacdeToB  CHJIBI  TOKa |
HANPSDKCHWH Ha y4JacTKaX AJICKTPUUYECKUX
Teren. OObsicHeHnE Ha npumepe
ANEKTPUIECKOM IEMU C JABYMS MCTOYHHKAMHU
toka (DJIC), B KakoM ciydae HCTOYHUK
ANIEKTPHUYECKON SHEPTHH PabOTaeT B PeKHUME

reHeparopa, a B KakOM - B pPEXKHME
noTpeourers.
Onpenencaue TEMIIepaTyphI HUTH

HakajduBaHus. l3mepeHue »sIeKTpUUYECKOro
3apsija IeKTPOHa.

Tema 3. DeKTpUUYECKUN TOK B Pa3IUYHbIX
cpenax

[IpoBeneHue  CpaBHUTENBHOTO  aHAIM3a
MOJIYTIPOBOIHUKOBBIX JHOJIOB U TPUOJIOB.
CHATHE BOJBTAMIEPHOM XapaKTEPUCTUKU
MOJ1a.

Hcnonb3oBanue IHTepHeTa s TOMCKa
uHOpPMALlMM O TMEPCIEeKTHBaX Pa3BUTHUS
MOJIYTIPOBOTHUKOBOM TEXHUKH.

YcTaHoBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3eH

Tema 4. MarautHoe 110J1€.

W3mepenne WHIYKIIMM MarHUTHOTO IMOJISL.
Briuncnenune cHI, JNEUCTBYIOLIUX Ha
MIPOBOJHUK C TOKOM B MAarHUTHOM MOJIE.
Brruucnenune CHll, JENCTBYIOLIUX Ha
JJIEKTPUYECKUNA  3apsif, JABMXKYILIUWCA B
MarHuTHOM II0JIE.

OObscHeHNE IIPUHLINIIA nencTBus
reHeparopa  JJIEKTPUYECKOTO TOKAa U
AJIEKTPOU3ZMEPUTEIBHBIX puoOOPOB.
OObsicHeHHE TpUHIMUIA JEHCTBUS  Macc-
cnektporpada, ycKOpuTened 3apsKEHHBIX




yactull. OOBsCHEHHE POJIM MarHUTHOTO MOJIS
3eMiIM B JKM3HM pAacTEHHUH, JKUBOTHBIX,
YeJ0BEeKa.

Tema 5.0nexTpoMarauTHas UHAYKLUS.

HccnenoBanue SBIEHUN 3JIEKTPOMAarHUTHOMN
UHAYKLUWN, CAMOUHIyKIUH.

Boruncnenue s3Hepru MarHuTHOTO MOJIS.
[IpuBenenue  mpuUMEpoOB  MPAKTUYECKOTO
IPUMEHEHUSI U3YyYEHHBIX SIBJICHHI, 3aKOHOB,
npuOOpOB, YCTPOMHCTB.

[IpoBeneHne  CpaBHMTENBHOIO  aHAJIU3a
CBOMCTB 3JIEKTPOCTATUYECKOTO, MAarHUTHOTO
U BUXPEBOTO JIEKTPUUECKUX MOJEH.
OObsicHeHne Ha TIpUMEpEe  MAarHUTHBIX
SBJICHUH, oyeMy ¢buzuky MOKHO
paccMaTpuBaTh Kak METaJUCIUILIUNHY

Pazgen 4. Kosebauus v BOJIHEI

Tema 1.Mexannueckue KoJicOauus

HccnenoBanue 3aBHCHMOCTH nepuoia
KoJIe0aHUi MaTeMaTHYECKOTO0 MAasSTHHUKA OT
€ro JUTMHBI, MacChl U aMIUTUTYbI KOJICOaHMIA.
HccnenoBanue 3aBUCUMOCTU repuo/ia
KoJieOaHW# Tpy3a Ha MPYKUHE OT €r0 MacCChI
U JKECTKOCTH TPYXKHHBL.  BBIYucCieHHE
nepuoja  KojeOaHW ~ MaTeMaTUYeCcKOIo
MasTHHKa TI0 WM3BECTHOMY 3HAYCHHIO €ro
JUTMHBL. Bpraucienne mnepuona KosaeOaHMiA
rpy3a Ha MPY)KUHE TI0 U3BECTHBIM 3HAYCHUSM
€ro Macchl H  JKECTKOCTH  IPY)KHHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATb,
aHAJIM3UPOBATH, nepepabdaThIBaTh H
MPEABSBIATH HHOOPMAITUIO B COOTBETCTBHH C
MOCTABJIEHHBIMHU 3aa9aMHU.

[IpuBeneHrne MpUMEpPOB aBTOKOJIEOATEIHHBIX
MEXaHUYECKUX CHCTEM. [IpoBenenue
Kiaccudukanuy KojebaHui

Tema 3.0nekTpoMarHuTHbIE KOJeOaHUS U
BOJIHBI

Ha6J'II-O,I[eHI/Ie OCIUJLIOTPaMM I'apMOHHUYCCKUX
KoJieOaHMil CHIIBI TOKA B O CIIn.

I/I3MepeHHe QJICKTPOCEMKOCTH KOHACHCATOPA.
I/I3MepeHHe HHAYKTUBHOCTB KAaTYIIKH.
HccnenoBanue SABJICHUSA QJICKTPUYICCKOTO
PE30HAaHCa B MOCIEI0BaTEIbHOM LS.
HpOBe)IeHI/Ie AHAJIOTUU MCKIY (I)I/I3I/I‘ICCKI/IMI/I
BCINYHNHaMU, XapaKTCpU3yroumnumMn
MCXaHNYCCKYIO n QJICKTPOMATrHUTHYHO
KoJieOaTelIbHbIE CUCTEMEL.

Pacuer 3HadyeHMII CUJIBI TOKA U HaIPs’KCHU




Ha 3JIEMEHTAaXx IIeMH IePEMEHHOTO TOKa.
HccnenoBanue MPUHIIUIIA JNENUCTBUSA
Tpanchopmatopa. MccienoBanue HpUHIIMIA
JICCTBUS TE€HEPAaTOpa MePEeMEHHOTO TOKA.
Hcnons3zoBanue WHTEpHETA M1 MOUCKA
UHPOpPMALIUK O COBPEMEHHBIX CI0CO0ax
nepeaayn AMEKTPOIHEPTHH

Tema 4.2neKTpOMarHuTHBIE KOJICOAHMS
BOJIHBI.

OcymiecTBiieHHE paauonepenayn i
paauonpuema. HccnenoBanue CBOMCTB
SJIEKTPOMArHUTHBIX  BOJIH C  TIOMOIIBIO
MOOWIBHOTO TenedoHa.

Pa3BuTHe IIGHHOCTHOI'O  OTHOIICHMSA K
M3y4aeMbIM Ha ypokax (U3HKH OOBEKTaM U
OCBaMBaEMbIM BUJIAM JIEITCILHOCTH.
OObsicHEeHHE TPUHIUIUAIBLHOTO  Pa3JIMYuUs
MPUPOIBI  YIPYTUX U DIEKTPOMArHUTHBIX
BOJMH. M3oxeHne CyTH OSKOJOTHYECKHX
mpoOJieM, CBSI3aHHBIX C AIEKTPOMArHUTHBIMH
KOJ€0aHUsIMHU U BOJTHAMH.

OObsicHEHHE POJIM SJEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX UCCIeA0BaHUsIX BeeneHnHoi

Paznen 5. OnTuka

Tema 1.IIpupona cera

[I[pumeneHnne  Ha  TIpaKTHUKE 3aKOHOB
OTPOKECHUSI W TPEJIOMIICHHS CBE€Ta TIPH
pelieHnun 3a7ad4. Onpenenenue
CIEKTPaJbHBIX T'paHUI] YYBCTBUTEIHHOCTH
YeJIOBEYECKOIo IJ1as3a.

YMeHue CTpouTh H300paKeHHsS IPEIMETOB,
JlaBaeMble JTUH3aMU.

Pacuer  paccrostHMs ~ OT  JWH3BI  JIO
M300paKeHHS TIPEeIMETA.

Pacuer onTHYECKOM CHIBI JIMH3EI.

N3mepenue GhoKycHOTO pacCTOSIHUS TUH3BI.
HcnpiTanne  MoJene  MHUKpPOCKONa |
TeJEeCKOIIa

Tema 2.BoaHOBEIE CBOIiCTBA CBETA.

HabGmionenue  sBneHuss  uHTepQepeHIuU
ANEKTPOMArHUTHBIX BOJIH.

Habntonenue SIBJICHUS mudpaxiu
JIEKTPOMArHUTHBIX BOJIH.
Habntonenue SIBIICHUS NOJISIPU3ALIUT

JIEKTPOMArHUTHBIX BOJIH.
W3mepeHue MAIMHBI CBETOBOM BOJHBI IO
pe3ynbTaTaM HaOIoJeHUs

apieHust  uHTepdepeHuuu.  HaGmonenue
apreHust auppakuuu  cBera. HaGmonenue




SIBJICHUSI TIOJISIpU3AIMU U JUCIEPCUHU CBETa.
Ilouck pa3nuuuii W  CXOJACTBA  MEXAY
TU(PPAKITTOHHBIM u JMICTICPCUOHHBIM
CIIEKTPaAMH.

[IpuBeneHne  mpuUMEpoOB  TMOSIBICHHS B
NpUpPOJIE W UCIHOJB30BAaHUS B  TEXHUKE
sBNeHUA  wHTepdepeHuuy,  audpaxuu,
MOJISIPU3AIAN u JTUCTIEPCUH CBETa.
[lepeuncienrie METOIOB MO3HAHUS, KOTOPHIC
UCIIOJIb30BAaHbl TIPU HW3YYECHUH YKa3aHHBIX
SIBIICHHI

Pa3znen 6. DnemeHThI KBaHTOBON (PU3UKHU

Tema 1.KBanTtoBag onTHka.

Hab6mronenue dotosnexkrpudeckoro s dekra.
OObsicuenue 3akoHOB CTOJETOBAa Ha OCHOBE
KBAHTOBBIX MTPEICTABICHHIA.

Pacuer MaKCUMaJIbHOU KUHETUYECKON
SHEPTHHU AJIEKTPOHOB pu
doTtornekTpuueckoM ¢ dekre.

Onpenenenne pabOTHl BBIX0JIa AJIEKTPOHA TIO
rpaduKky  3aBUCHMOCTH  MaKCHUMaJIbHOM
KUHETUYECKOW 3HEepruu (POTOZIEKTPOHOB OT
4acToThl cBeTa. M3MmepeHune paboThl BBIXOJA
JJIEKTPOHA.

[lepeuncnenne mnpubOOPOB YCTAaHOBKH, B
KOTOpBIX MpHUMEHseTcs Oe3MHEPIMOHHOCTD
doTorddexra.

OO0bsacHenue KOPIYCKYJIIPHO-BOJHOBOTO
Jyajau3Ma CBOICTB (JOTOHOB.

OObsicHEHHe POJIM KBAaHTOBOM ONTHKH B
pa3BUTHUU COBPEMEHHOU (PpU3UKU

Tema 2.du3nka aTOMHOTO sJIpa.

Habmonenue tpexoB anbda-yacTHil B Kamepe
Bunbcona.  PeructpupoBaHue — siI€pPHBIX
U3Iy4eHH ¢ moMolkio cyetunka I eiirepa.
Pacuer sHepruu cBS3M aTOMHBIX sIJIEP.
Omnpenenenue 3apsa M MacCcOBOTO YHKCIA
aTOMHOTO f]Ipa, BOSHUKAIOIIETO B Pe3yibTaTe
paZMoOaKTUBHOTO  pacmaia.  BerumcneHue
JHEPIuy, 0CBOOO XK TatoIIEHCs pu
pazvoaKTUBHOM pacnase.

Omnpenenenne NpoIyKTOB AIEPHON PEAKIIHUH.
Bbruncnenue 3Hepruu, 0CBOOOXKIAroIEHCs
npu  SIIePHBIX  peakuusax. [loHumaHue
IPEUMYILECTB u HEJ0CTaTKOB
MCIIOJIb30BaHUS aTOMHOM SHEPruu
MOHMU3UPYIOIIHX W3ITy4eHU B




IIPOMBILUIEHHOCTH, MEIULIMHE.

W3noxxeHne cyTH SKOJIOTMYECKHX MpoliieM,
CBSI3aHHBIX C OHOJIOTHYECKUM JeHCTBUEM
PaauOaKTUBHBIX U3Ty4EHUN.

[IpoBenenne knaccuuKauy >JIeMEHTAPHBIX
YacTHUI] IO UX (PU3HUECKUM XapaKTEPUCTHKAM
(Macce, 3apsily, BPEMEHM >KU3HHU, CIUHY U
T.IL.).

[IoHnMaHKe LEHHOCTEW HAY4YHOI'O ITO3HAHUS
MHUpa He BOOOIIE [yl 4EI0BEYECTBA B LIEIIOM,
a Uil KaxIoro oOydarolerocs JHWYHO,
LIEHHOCTEN OBJAJCHHUS METOJIOM HAy4HOI'O
MO3HAHUS AJIs JOCTHKEHUS ycliexa B JII000M
BH/JIE ITPAKTUYECKON IEATEIBbHOCTH

Pazgen 7. Ctpoenne Becenennoii

Tema 1.Ctpoenne CoJTHEUHOM CHCTEMBI HabGmonenne 3a 3Be3mamu, JlyHol wm
MJIaHETaMH B TEJIECKOTI.

HaGmronenne comHEYHBIX TSATEH ¢ TTOMOIIBIO
TEJIECKOIIa U COJTHEUHOTO 3KpaHa.
Ucnonb3zoBanne HMHTEepHEeTa 11 MOHUCKA
N300pOKEHU KOCMHUYECKHX OOBEKTOB H
uHpopmaruu 006  HUX  OCOOEHHOCTSIX
O6cyxaenue BO3MOHBIX CIIeHapueB
sBoJonMKA  Bceenmennoil.  Mcnomnn3oBaHue
NHtepHera id TNOUCKAa  COBPEMEHHOM
uHpopMaruu 0  pa3BUTHM  BceneHHOM.
Onenka nHopMaluy ¢ TO3UIHU €€ CBOWCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJIHOTHI,
aKTyaJIbHOCTH U T.JI.

Tema 2.9Bonronusa Beenennoit Breruucinenne sHeprum, OCBOOOKIAIOMICHCS
IIPU TEPMOSIICPHBIX PEAKITUSX.
QopMmyaupoBKa IpodIEeM  TEPMOSICPHOM
SHEPTeTHKHU.

OObscHeHHE BIIVSIHAS COJTHEYHOM
aKTMBHOCTH Ha 3eMITIO.

ITonumanue poJu KOCMHMYECKHX
HCCIIeTIOBaHNH, nX Hay4HOTO H
SKOHOMMYECKOT'0 3HAUCHHUS.

OOcyxeHrne COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHn COJHEUHON CUCTEMBI

4. YHEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMUBI
OcBoeHue mporpaMmbl yuyeOHOM AUCHUIIMHBI «®DU3uKa» Mpearnosaraet
Hamuyue B MpodeCcCHOHANbHOW 00pa30BaTEIbHON OpraHu3aluu, peau3yrouien



o0pa3oBaTeIbHYI0 MpPOrpamMMy cpefaHero oOiiero oOpa3oBaHUsS B Mpeaenax
ocoeHusa OIIOIT CIIO na 6a3e OCHOBHOro 00IIero 00pa3oBaHMs, Y4eOHOIO
KaOuHEeTa, B KOTOPOM HMEETCS] BO3MOXKHOCTH O0OECMeUnuTh CBOOOJHBIN JOCTYI B
NuTtepHeT BO BpeMsi yueOHOTO 3aHSATUS U B NEPUOJ BHE- YUEOHOU JeATENbHOCTU
o0y4Jaromuxcs.

B cocraB kabuHeta QU3MKM BXOAUT JabopaTopus ¢ J1aDOpaHTCKOU
koMHatoil. [lomemenne kabuHeTa HU3MKUA JOHKHO YAOBIETBOPSTH TPEOOBAHUAM
CanurtapHo-3nuaeMuonornyeckux npasuia u HopmatuBoB (CanlluH 2.4.2 Ne 178-
02) 1 OBITh OCHAIIEHO THUIIOBHIM OOOPYJIOBAHHEM, yKa3aHHBIM B HACTOSIIUX
TpeOOBaHUAX, B TOM YHUCJIE CIEUUATU3UPOBAHHON Yy4yeOHON Mebenbio WU
cpeAcTBaMU OOYYEHHUS, JOCTATOUYHBIMHU JJIS BBHITIOJIHEHUSI TpeOOBaHUN YpPOBHIO
MOJATOTOBKH O0YYarOIHUXCHl.

B xabuneTte n0KHO OBITH MYJBTUMEAUNHOE 000PY/IOBaHKE, TTOCPEACTBOM
KOTOPOTO YYaCTHUKM 0Opa3oBaTENbHOIO MpoIEecca MOTYT MPOCMaTpUBATh
BU3YaAJIbHYIO HH(OpMAIINIO MO (PU3HKE, CO3AaBaTh MPE3EHTALUH, BUIECOMATEPHUATIBI
u Ta0. B coctaB y4eOHO-METOIUYECKOTO U MaTePHATBHO-TEXHHUYECKOTO
obecrieueHus1 MPOTpaMMbl YI4eOHOUN AUCTUTIIUHBI «Du3nKa, BXOAT:

*MHOTO()YHKIIMOHATBHBIN KOMIUIEKC MPEnoaBaTes;

*HaIJISIIHBIE TTOCOOUS;

*MH()OPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

*3KpPaHHO-3BYKOBBIE TTOCOOUS;

*KOMILJIEKT AJIEKTPOCHAOKEHMS KaOuHeTa (QU3UKY;

*TEXHUYECKHUE CPENICTBA O0YUCHUS;

* IEMOHCTPALIMOHHOE 000pynOBaHKE (00IEr0 Ha3HAYCHHSI K TEMATUYECKUE
HaOOpHI);

*1a0opaTopHOE 000pyI0BaHME (OOIIEro Ha3HAUYECHUS U TEMaTHUCCKHE
HaOOpHI);

*CTaTUYECKUE, TMHAMUYECKHUE, JEMOHCTPAIMOHHBIC U Pa3daTOYHbIC MOJIEIIH;

*BCIIOMOTaTEIbHOE 000PYI0BAHUE;

*KOMITJIEKT TEXHUYECKOMN TIOKYMEHTAI[MH, B TOM YHCIIE TTaclopTa Ha
cpencTBa 00y4eHUs, MHCTPYKIIMH TI0 WX MCTIOJIb30BAHUIO U TEXHUKE
0e301acHOCTH;

*OnOIMOTeUHBIN (POHI.

B OubGnmoreunsrii ¢GoHA BXOMAT YYCOHHWKH, YIEOHO-METOIUUYECKHE
komiuiekTel  (YMK), oOecneunBaronie OCBOCHHE YYCOHOM  JUCIUILIMHBI
«Du3uka», pPEKOMEHIOBAaHHBIC WM JOMYIICHHBIC IS WCIOJB30BaHUS B
po¢eCCUOHANTBHBIX o0pa3oBaTeIbHBIX OpraHu3aInsiX, peaNn3yrOIINX
00pa3oBaTeIbHYI0 MpPOrpaMMy cpeaHero oOiiero oOpa3oBaHUsA B Ipeaeiax
ocBoeHust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 0011IETO 00pa30BaHUS.



bubnuoreunpiii  GpoHx  MOXeT  ObITh  JONOJHEH  (PU3NYECKUMHU
SHUMKJIONENUSIMH, ariacaMH, CJIOBapsMM M  XpecToMaTued 1o  (U3HKe,
COpPAaBOYHUKAMHM MO (U3UKE U TEXHHKE, HAYYHOM M HAYYHO-TIOMYJISPHON
JUTEPATYpPOH €CTECTBEHHOHAYYHOT'O COAEPKAHMSL.

B mpouecce ocBoeHuss mnporpaMmbl yuyeOHOW aucuuIUIMHbL «Dusukan
CTYJIEHTBhl JOJKHbI HMMETh BO3MOXHOCTb JOCTyHa K 3JIEKTPOHHBIM Yy4€OHBIM
MarepuaiaMm 1o (U3MKe, UMEIOMMCS B CBOOOJHOM JocTyne B cetu MHTepHer
(37EeKTpOHHBIM KHUTaM, MPaKTUKyMaM, TectaM, Matepuanam EI'D u ap.).

5. PEKOMEHIAYEMAS JIUTEPATYPA

OcHoBHas:

1. Amzennion, A. E. ®usuka: y4eOHHK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanpbHoro obpaszosanus / A. E. Alzenrion. - Mocksa: M3aaTenbcTBO
Opaiit, 2023. - 335 c. - (IlpodeccuonanpHoe obpazosanue). - ISBN 978-5-534-
00795-4. - Texcr: anexTpoHHsbli // O6pa3zoBarenbHas miargopma FOpaitT [caiit].
— URL.: https://urait.ru/bcode/513094.

2. Msxkumies, I'.5. ®usuka: 10-11 knace; yueOHuUK 1151 0011eoopa3oBar.
opraHuzaiuii; 0a30Belii ypoBeHb / MskuieB, ['ennaauii SIkoBneBuu, byxoBiies,
bopuc bopucosuu, Yapyrun, Bukrtop MakcumoBuy; mnoa pexn. H.A.
[TapdenTtheBoii. - 8- u3a. - MockBa : Ilpocsemenue, 2022. - 432 c.: wiI. -
(Knaccuueckuit kypce). - ISBN 978-5-09-074279-5: 683-00. - Tekct (Bu3yanbHbIN):
HEMOCPEICTBEHHBIH.

3. ®dusnka. 10 kmacc. ba3zoBblit ¥ yriryOn€HHBIN YpOBHU. DJEKTPOHHAS
dopma yueOnnka. MskumeB I'. f., byxoeues b. b., Corckuit H. H. / Ilox pexn.
[TapdhenTtreBoii H.A. M.: Ilpoceemenue, 2020 1.

4. Odusmka. 11 kmacc. ba3zoBelit 1 yriryOn€HHBIN YpOBHU. DJIEKTPOHHAS
dopma yueOnuka Msxkumes I'. 5., byxosues b. b., Hapyrua B. M. / Ilox pexn.
[MapdpentreBoit H. A. M.: IIpocsemienue, 2020 r.

5. PeimkeBud, A.Il. ®usuka. 3agauynuk. 10-11 xi1.: YueOHoe mocobue //
A.IL. PeimeBuu. — 18 uzn. — Mockaa : Jlpoda, 2021. — 191 c.

JlonmoHuTEIBLHAA:
1. dupcoB A. B. ®Ousmka mns mpodeccwii W CIENHUATBLHOCTEH
TEXHHYECKOTO M  ©CTEeCTBEHHO-HAy4YHOro  mpodwieir:  y4eOHMK s

00pa3oBaTeIbHBIX  yUPSXKIACHUW cpea. Tpod. oOpa3oBaHus / TIOO  PE.
T.1.Tpodumonoii. - Mocksa, 2020. — 349 c.

2. Ouzukal0-11kmacc IlpodunbHblii  ypoBeHb MskuiieB (OHIANH
y4ueoHuK)/index.html



3. Ouzuka. 10 knace: yued, s 001eo0pa3oBar. opraHu3aiuii ¢ npui.
Ha 3JIEKTPOHHOM HocuTelne: 0a3oBbiii ypoBeHb / I'. 1. Msakumes, M.A.Iletposa,
C.B. Crenanos; Mocksa:/[poda, 2020 r.

4, HmutpueBa B.®. ®usuka 18 npodeccuil M cHelUalbHOCTEN
TEXHUYECKOT0 MPouJIsi: Y4eOHUK 1151 00pa30BaTEIbHBIX YUPEKACHUN Cpel.pod.
oOpazoBanus. — Mockga, 2017. — 452 c.

HNuTepHeT- pecypcsl

1. http://www.edu.ru -  deaepaitpabiii  mopran  «Poccwuiickoe
oOpaszoBaHue»

2. http://vip.km.ru/vschool/- BuptyaneHas mkona Kupumna u Medoust
(MeToguueckue — Marepuanbl,  (QU3MYECKHME ~ AHMUMAlUW,  WHTCPAKTHUBHBIC
yIPaKHEHUS ).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - mnporpammsuo-

METOANYECKUM KoMIIeKC "AKTUBHAsS (u3uka'.

4. http://schools.techno.ru/sch1567/metodob/index.htm - BupTyansHOE
METOANYEeCKOe OOBEIUHECHHE y4YuTenell (PU3MKU, aCTPOHOMHHU U €CTECTBO3HAHMS.
Metoaudeckuii cripaBOYHUK yuuTess ¢Gu3uku. bosbinas mogdopka METOANIECKUX
pa3paboTOK y4yuTeNe, TecThl K ypokam. Marepuaibsl 1O 0COOEHHOCTU
npenojaBaHus (QU3UKKM B KiIaccax pa3iudyHOro npoduias W HCIOJIb30BAHUIO
KOMIIBIOTEPOB HAa ypoKax (U3MKH, JAEMOHCTPAIMOHHBIA U JaOOpaTOPHBII
AKCHEPUMEHT U Ip.

5. http://www.biblioclub.ru — DnekTpoHHO-OMOIMOTEYHAs CHCTEMa

(OBC). YHauBepcurerckas 6uOIuoTeKa OHIIAKH.
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