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1. MACHOOPT IMTPOI'PAMMBI YYEBHOM JUCIUTLIVHBI
OVIL.06 PU3UKA

1.1. O0mas XapaKkTepuCcTUKA Y4eOHOH THCHHUILIMHBI

B ocHoBe yueOHONM nucuuiuimHbl PuU3MKa JEKUT YCTaHOBKAa Ha (OpPMHUpOBAHHE Y
00yyaeMbIX CUCTEMBI 0a30BbIX MOHATUHN (DU3UKHU U MPEICTABICHUN O COBpEMEHHOMN (pr3nuecKoi
KapTUHE MHUpa, a TakXke BbIpadOTKa YMEHUN TMpUMEHATh (U3MUEecKUe 3HAHUS Kak B
npodeccnoHaIbHOM 1eATENbHOCTH, TaK U JUIs PEeIICHUs KU3HEHHbIX 3a/1a4.

MHorue nosoxeHus, pasBUBacMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3JIaHUS U
UCIO0JIb30BaHUS MH(OPMALIMOHHBIX U KOMMYHHMKAMOHHbIX TexHosnorui (MKT) — oxHoro us
HanboJee 3HaUMMbIX TEXHOJIOTHUECKUX TOCTHKEHUN COBPEMEHHON IIUBUITH3AIUH.

Ou3rka JaeT KI0Y K [OHUMAHUI MHOTOYMCIEHHBIX SIBJICHUH U IPOLIECCOB
OKpY)KaloIllero Mupa (B €CTECTBEHHOHAyYHBIX OOJACTSIX, COIMOJIOTHH, 3KOHOMHKE, S3bIKE,
nuteparype u ap.). B ¢uszuke dhopMupyrOTCs MHOTHE BUIBI JEATEIHLHOCTH, KOTOPHIE WMEIOT
MeTanpeaMeTHbIN xapakrep. K HUM B nepByro odepeb OTHOCATCA: MOJEIUPOBAHNE OOBEKTOB U
IIPOLIECCOB, IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS, CUCTEMHO-UH(OPMALIMOHHBIN aHAIN3,
dbopMyIUpOBaHWE THUIIOTE3, aHAIM3 M CHHTE3, CpaBHEHHE, O000O0IIeHWEe, CHCTeMaTU3allNs,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H, MOMCK AaHAJOIOB, YIpPaBICHHE OOBEKTaMH U
npoueccamu. MMEHHO 5Ta JUCHMILIMHA IO3BOJIAECT IIO3HAKOMUTBH CTYIEHTOB C Hay4YHBIMU
METO/JaMHU NIO3HAHMSI, HAYYUTh UX OTINYATh TUIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

@dusuka uMeeT OYeHb OOJIBIIOE W BCEBO3PACTAIONIEE YMCIO MEXAUCHUILUIMHAPHBIX
CBA3EH, IIPUYEM HA YPOBHE, KaK IOHATUHHOIO ammapara, Tak U MHcTpymeHTapus. Cka3aHHOe
[O3BOJIIET ~ paccMarpuBaTh (PU3MKY Kak  METaJAUCLUUIUIMHY, KOTOpas IpeloCTaBiseT
MEXAUCLIUTIIIMHAPHBIN A3BIK JUISl ONMCAHUS HAYYHOU KapTUHBI MUPA.

dusmka sABISETCS CUCTEMOOOPA3yIOIUM (HaKTOPOM JAJIsl €CTECTBEHHOHAYUHBIX YU4EOHBIX
JIUCLUIUIMH, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE COJAEP)KAaHUS XUMHUH, OHMOJIOTHUH,
reorpa¢uy, acTPOHOMMHM M  CHEIMAIbHBIX  JUCHUIUIMH  (T€XHHYECKas  MEXaHMKa,
JIEKTPOTEXHUKA, NEKTPOHUKA U JIp.). YueOHas aucuuiuinHa OPu3nka co3/1aeT yHUBEPCAIbHYIO
0a3y Juid u3ydeHHs oOwenpo(ecCHOHANbHBIX M CIELUAIbHBIX JUCLMIUIMH, 3aKJIaJbIBas
(byHIaMEHT /711 TOCIIEAYIOIIEro oOy4eHHs CTYAEHTOB.

OOnanast JOrMYECKOM CTPOMHOCTBIO W ONUPAasCh Ha SKCHEPUMEHTAJIbHbIE (HaKTHI,
yueOHas aucuuiuinHa dusnka GopMupyer y CTyAEHTOB IMOJUIMHHO HAaydHOE MHPOBO33pPEHHE.
®dusmKa sBISETCS OCHOBOW yUEHHUs O MaTEpUAIIbHOM MUPE U peIaeT MpooieMbl 3TOT0 MUpA.

1.2. MecTo y4eOHOI IMCHUILIHHBI B Y4e0HOM IIaHe

VYuebnas mucuuiuinHa @Pusuka  sBIAeTCS  (QYHJIAaMEHTOM  €CTECTBEHHOHAYYHOTO
00pa3oBaHus, €CTECTBO3HAHNS U HAYYHO-TEXHUYECKOTO MpoLecca.

dus3nKa Kak Hayka HMeEeT CBOeH MpeaMeTHOW o0sacTbio oOIIHMe 3aKOHOMEPHOCTH
IPUPOJBI BO BCEM MHOIrooOpa3uM SIBICHHHM OKPYKAIOLIero Hac Mupa. XapaKTepHbIe s



COBPEMEHHOW HAayKH HMHTETPAIlMOHHBIC TEHJCHLUH NPUBEIHM K CYIIECTBEHHOMY PACHIMPEHHIO
00BbEeKTa (PU3MUECKOTO MCCIIEIOBAHNS, BKIIOYas KOCMUYECKUE ABJICHUS (acTpo(u3nKa), SBICHUS
B Helpax 3eMid U IulaHeT (reo¢us3uka), HEeKOTOpble OCOOCHHOCTH SIBIICHHM JKHBOTO MHUpPA U
CBOMCTBA JKMBBIX OOBEKTOB (OMOQH3MKa, MOJEKYIIpHass OHOJOTrHs), HH(YOPMAIMOHHBIE
cucTeMbl (TIOJIYIPOBOJHUKHY, JIa3epHasi U KPUOT€HHasl TEXHUKA Kak ocHoBa DBM). dusuka crana
TEOPETUYECKON OCHOBOM COBPEMEHHOMN TEXHUKH U €€ HEOTHEMIIEMOM COCTABHOM YacThIO.

OcHoBHOII 3amaueil u3ydeHus: pus3uku sBisgeTcss GOpMHUPOBAHUE W PA3BUTHE Y YUCHUKA
HAayYHbIX 3HAHUW M YMEHHH, HEOOXOJWMBIX Uil TOHMMAaHUS SIBICHUH M TPOIECCOB,
MIPOUCXOAIINX B IPUPOJE, OBITY, ISl IPOJIOJDKEHHS 00pa30BaHuUs.

CopepxaHue  KaXIOro  pas3jiena  BKJIIOYAET  TEOPETUYECKUH U IPAKTHUKO-
OpUEHTHUPOBAHHBIN MaTepHaj, pealu3yeMblii B (GOpMe JEKIHUOHHBIX, MPAKTHYECKHX U
ab0paTOPHBIX 3aHATHMA.

B nporpamMe yureHbl OCOOEHHOCTH COJEpKaHUSI OOYYEHHs IO CHEIHATIbHOCTIM
TexHoJoruuyeckoro npoduis B yupexaenusax CIIO.

B yuebnom mmane IIIICC3 mecto yweOHON nucruiuinHbl Pusznka — B COCTaBe
o0m1eo0pa3oBaTeabHbIX yYEOHBIX IUCIUIUIMH MO BBIOOPY, (GOPMHUPYEMBIX W3 00s3aTEIbHBIX
npeameTHbIx obnacteit @I'OC cpennero obmiero oopazoBaHusl.

1.3. 1.3. Leau u 3a1a4u AUCHUILUINHBI — TPEOOBAHHSA K Pe3yJbTaTaM OCBOEHHS
cojiep KaHus TUCHUILINHBI

Coneprkanre porpaMMbl 00111e00pa30BaTENbHOM MUCIUIUTMHEI DU3KUKa HANPaBJICHO HA
JOCTH>KEHHE CIEAYIOINX LeJIei:

. dbopmupoBaHre y OOy4JalOmUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMS,
3HAYUMOCTU (PU3NYECKUX 3HAHUM I COBPEMEHHOTO KBATU(DPUIMPOBAHHOTO CIELUAINCTA MPU
OCYILIECTBJICHUH €T0 MPO(PEeCcCCUOHANTbHOMN AEATEIbHOCTH;

. (hopMHpOBaHHE €CTECTBEHHOHAYYHOI rPaMOTHOCTH;

* OBJaJeHUE CHeuuPHUUEcKOl cucTeMOr (HU3NYECKUX MOHATHI, TEPMHUHOJIOTHEH U

CHMBOJINKOM;
. OCBOEHHE OCHOBHBIX (PU3MUECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;
. OBJAJICHUE  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUSA  IMPHUPOJIBI,

UCIOJIb3yeMbIMU B (u3uke (HaOMIOAeHUE, ONHMCAHME, W3MEpPEHHUE, BBIIBIKEHUE THIIOTES,
MIPOBEJICHUE IKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUSIMU 0O0pabaTbiBaTh JIaHHBIC OKCIEPHUMEHTa, OOBACHATH
MOJIyUE€HHBIE PEe3YNIbTaThl, YCTAHABIMUBATH 3aBUCUMOCTU MEXAY (U3MUYECKUMHU BEITUYMHAMH B
HaOII0JaeMOM SIBJICHUH, JIeTIaTh BHIBOJIBL;

. dbopMupoBaHre yMeHHA pemiaTh (U3MYECKUE 3a7adyd  pPa3HBIX YpOBHEU
CJIOKHOCTH;
. pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYAIbHBIX U TBOPUYECKUX

crocoOHOCTeH B mpolecce NpUoOpeTeHHsl 3HaHUM € MCMOJIb30BAHUEM PA3IMUHBIX HCTOUYHUKOB
uHGOpMAIlUM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHH; yMeHHH ¢(opMyaupoBaTh u
00OCHOBBIBaTh COOCTBEHHYIO TIO3MLMIO IO OTHOUIEHHWIO K (HU3MYecKkol uHpopMaru,
IIOJIy4aEMOM U3 pa3HbIX HCTOUYHUKOB;

. BOCIIMTAaHUE YYBCTBAa FOPAOCTH 32 POCCUNCKYIO (PU3MUECKYIO HAYKY.

OcBoenue kypca «dusnka» npeanogaraeT peueHue CiIeayoIux 3aaa4:

. npuobpeTreHue 3HaHUN O (QyHIAMEHTAJIbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHON (HU3MUECKOM KapTUHBI MUpPA, NPUHIMIIOB JEHCTBHS TEXHUYECKUX



YCTPOMCTB M MPOM3BOJCTBEHHBIX IPOLECCOB, O Hamboiee BaKHBIX OTKPHITHSAX B 001acTH
(bU3MKH, OKa3aBIINX OIPEIEIISAIONIee BIMsIHAE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

. MOHMMaHUe (U3NYECKON CYIIHOCTH SBJICHUH, TPOSABISIONIMXCA B paMKax
IIPOU3BOJICTBEHHOM JEATEIbHOCTH;

. OCBOEHHE CIOCOOOB HCIIOJIb30BAaHUS (DU3MYECKUX 3HAHUM [ pelieHus
NPAaKTUYECKUX W Opo(eCcCHOHANBHBIX  3a7ad,  OOBSICHEHUS  SBJICHUH  MPHUPOIHI,

IIPOM3BOJICTBEHHBIX M TEXHOJOIMYECKUX IPOLECCOB, IPUHLMUIIOB JEHCTBUA TEXHUYECKUX
puOOPOB U YCTPOMCTB, 0OECTIeYeHUsT OE30MTACHOCTH MTPOU3BOJICTBA U OXPAHBI MIPUPOIBI;

. (dbopMupoBaHKE YMEHUH pemarh y4eOHO-NPAKTUYECKHE 3amadd  (PU3NIECKOTO
coJiepKaHus ¢ y4€TOM MPOoPEeCCHOHAIIBHON HANIPaBJIECHHOCTH;
° an/I06peTeHHe OIlbITa IIO 3HAHUA M CaMOIIO3HaHU, yMeHI/Iﬁ CTaBUTh 3aJadyu U

pemiaTh mpoOIeMBbI ¢ YU€TOM MPOPECCHOHAIBHON HATIPaBICHHOCTH;

. (¢bopMHpoBaHME YMEHUH HCKAaTh, aHAJIM3UPOBATh U 00padaThHIBATH (PU3NYECKYIO
nHpopMaLrIo ¢ Y4ETOM NMPoPecCHOHATBHON HalpaBIEeHHOCTH;

. MOJTOTOBKA OOYYaIOIIUXCS K YCIENIHOMY OCBOCHHUIO TUCHUIUIMH W MOIyJel
npodeccHOHAPHOTO THKIA: (OPMUPOBAHWE Y HHX YMEHHH M OMbBITa JeATEILHOCTH,
XapaKTepHBIX IS MPOdeccHit/TOMHKHOCTEH CIYyKaluX WU CHEeIHaIbHOCTEH, MOJyYaeMbIX B
po(hecCHOHATBFHBIX 00pa30BaTEIBHBIX OPraHN3aAIHIX;

. MOATOTOBKa K (OPMHUPOBAHUIO OOLIMX KOMIETEHIMH Oyayliero creruaincra:
caMoo0pa3oBaHusl, KOMMYHHUKAIIMH, TPOSIBICHHUS T'Pa)XJTaHCKO-TIATPUOTHYECKON TTO3UIUH,
COTPYOHHYECTBA, MPHUHATHS pPEIIEHUH B CTaHAAPTHOW M HECTAaHAAPTHOM CHUTYyalHUsX,
MPOCKTUPOBAHUS, TPOBEACHHUS (U3MYECKUX u3MepeHur, d(hdexkTuBHOTO © 6€30MacHOro
WCIOJIb30BAHUS PA3IMYHBIX TEXHHUUECKUX YCTPOMCTB, COOMIOACHUS MPAaBHII OXpaHbl TpyAa MpU
pabote ¢ puznyecKuMu MpudOpaMu U 000PYIOBAHHEM.

Ocob6eHHOCTh (HOPMHUPOBAHMUSI COBOKYIMHOCTH 3a/ad W3y4deHUs (U3UKUA JJI CHCTEMBI
cpenHero mpoecCHOHANBHOTO 00pa30BaHUS 3aKJIIOYaeTCsl B HEOOXOJUMOCTH pealln3aluu
npodeccHoHaIbHOM  HAINPaBJIEHHOCTH pellaeMbIX 3aJay, yué€ra ocoOeHHocTell cdepbl
JeSITeNbHOCTH OyIyIUX CIEUATHCTOB.

OcBoenmne conepkanusi ydueOHOUM mucHumuimHel Pu3uka oOecreurBaeT JOCTHXKEHUE
CTYIACHTAMH CIEAYIOIIHNX Pe3yJbTAaTOB:

JUYHOCHHBIX:

. YyBCTBO TOPJOCTH W YBAXKEHUS K HUCTOPUU M JOCTHKEHHSIM OTEUECTBEHHOM
(buznueckoi HayKu;

. (u3MUecKu TpaMOTHOE TMOBEACHUE B MPOPECCUOHANBHON NEATEIbHOCTH U OBITY
pH oOpaleHnu ¢ mpudopaMu U yCTPOICTBaMU;

. TOTOBHOCTh K MPOJOJDKEHHIO 00pa3oBaHUS U TOBBINICHUS KBalU(UKALUUA B
n30paHHON MPO(EeCcCHOHANBHON AEATEILHOCTH U OOBEKTUBHOE OCO3HAaHHE POJIM (PU3MUYECKHX
KOMIETEHIUH B 3TOM;

J YMEHHUE UCMOJb30BATh JOCTH)KEHUS COBPEMEHHOM (HU3MUECKOW HayKu W
(GU3NYEeCKUX TEXHOJOTMH JUIs MOBBIIIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTUS B
BBIOpaHHOM MpoeccHoHATBHOMN AeATEbHOCTH;

o YMEHHUE CaMOCTOATENIbHO JI0OBIBaTh HOBBIE Jsi cels (usnueckue 3HaHUA,
UCHOJb3Ys JJIS 3TOTO JIOCTYIHbIE HCTOYHUKH MH(POPMALIUY;

o YMEHHUE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMaHJIE IO
pEIIeHHIO O0IINX 3a/1a4;



J YMEHHUE YOpPaBIATh CBOEH IO3HABATEIILHOW JEATENbHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJICKTYaJIbHOTO Pa3BUTHS,

MemanpeoMemHblx:

J WCIOJIb30BAHME PA3IMYHBIX BUJIOB IMO3HABATEIHHON NEATEIBHOCTH IJIsl PEIICHUs
¢bu3nveckux 3aaad, NPUMEHEHWE OCHOBHBIX METOAOB IO3HAHMSA (HAOIIOACHUS, OIMCAHMS,
U3MEPEHHUs,  OKCHEpUMEHTa) Ui  M3YYEHHUS  pa3IMyHBIX  CTOPOH  OKpYXKaromen
JIICUCTBUTEIBFHOCTH,

o UCTIOJIb30BaHUE OCHOBHBIX HMHTEJUICKTYAJIBHBIX OINEpAlMii: MOCTAHOBKH 3ajayH,
(dbopMynHpOBaHUs TUNOTE3, aHAIW3a W CUHTE3a, CPaBHEHHs, OOOOIIEHHs, CHUCTEMAaTH3aIHH,
SIBIICHUSI IPUYMHHO-CJIC/ICTBEHHBIX CBS3€H, MOWMCKA aHAJIOroB, (pOPMYIHpPOBAHHS BBIBOJOB IS
W3YUYEHHs] PA3UYHBIX CTOPOH (M3WYECKHX OOBEKTOB, SBJICHUH W MPOIECCOB, C KOTOPHIMU
BO3HHMKAeT HEOOXOIUMOCTb CTAJIKUBATHCS B MPOEeCcCCHOHANBHOM cdepe;

J YMEHHME TE€HEepUpOBaTh HAEU U OIpPENeNsITh CPEICTBA, HEOOXOAUMBIE ISl UX
peanuzanuy;

. YMEHHME HCIIOJIb30BaTh pA3IUYHbIe HCTOYHMKHU ISl TOJy4deHHs (U3UYECKOM
nH(pOpMalNHY, OLICHUBATD €€ T0CTOBEPHOCTD;

. yMEHUE aHATM3UPOBATH U NIPEICTABIATh HHPOPMAIIMIO B PA3TUYHBIX BUIAX;

. yMEHUE ITYyOJIMYHO TPEJACTABIATh Pe3yldbTaThl COOCTBEHHOTO WCCIIEIOBAaHMS,
BECTU JUCKYCCHH, JOCTYITHO M TapMOHHUYHO cOYeTasl cojaepkaHue W (OopMbl MpeJCTaBiIsieMOn
uHpopmanuy;

npeomMemHovix:

o c(OpMHUPOBAHHOCTh TPEACTABICHUI O POJU M MecTe (PU3UKU B COBPEMEHHOM

HaydHOW KapTHHE MUpa; NMOHWUMaHWEe (U3WYECKOW CYIIHOCTH HaOMIogaeMbiXx BO BceneHHOM
SBJICHUH, PO (GU3UKH B (HOPMHPOBAHMH Kpyroszopa W (PYHKIIMOHAIBHOW TPaMOTHOCTH
YeJloBeKa Ul pelIeHUs MPaKTUYECKHUX 3ajay;

o BJIa/ICHUE OCHOBOMOJAraloIUMHU (PU3MUECKUMU MOHITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM U TEOPUSIMH; YBEPEHHOE UCII0JIb30BaHNE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

o BJIQ/ICHUE OCHOBHBIMH METOJaMH HAY4YHOTO [I03HAHUS, HCIOJb3YEeMbIMU B
¢buzuke: HaOIIOACHUEM, OMIICAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

o yMeHusi oOpabaThIBaTh pe3ylbTaThl W3MEpPEHUl, OOHApYKHMBAaTh 3aBUCHUMOCTD
MeXAyPU3NYECKUMU BETUYUHAMHU, OOBSICHATH MOJTy4YE€HHbIE PE3YNIbTAThl U JIENIaTh BBIBOJIBI;

. c(hOpMUPOBAHHOCTh YMEHHS peliaTh PU3NUYECKHE 3a/1a4H;

. c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIYYCHHbIE 3HAHUA IJIS OOBACHEHUS

yCIOBUN TpoTeKaHusl (PU3MYECKUX SIBICHUN B mpupoje, npodeccuoHansHO cdepe u ang
MPUHATHANPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;

J c(OPMHUPOBAHHOCTh COOCTBEHHOH NO3MLMU MO OTHOIICHHIO K (U3UYECKOil
nHpOpMalKH, MOTy4aeMON U3 pa3HbIX HCTOUHHKOB.

1.4. PexomeHayeMoe KOJIMY€eCTBO YaCOB HA OCBOEHHE MPOrPAMMBbI AU CHUILIUHBI:
MaKCUMAaJIbHOM yueOHOI Harpy3ku oOyuaromerocs 157 (+17 MnanuBuayanbHbIi IPOEKT) 4acoB,
B TOM YHCJIE:
00s3aTeIbHOI ayTUTOpHOI yueOHOM Harpy3ku oOydaromerocs: 145 gaca;

CaMOCTOATEbHOI paboThl 0Oydaromerocs 12 gaca.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIUHBI



2.1. O0beM yueOHOI JUCHUIJIMHBI M BUAbI Y4e0HOIl padoThI

Buo yueonoit pabomut Oobvem uacos

MakcumasibHas yueOHasi Harpy3ka (Bcero) + UnauBuayajabHbIi 157+17

NMPOEKT

Oobs13aTesibHAs ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 139

B TOM YHCIJIE: -
JICKIIMOHHBIC 3aHITHS 78
nabopaTopHBIC 3aHATH -
MPaKTAYCCKUEC 3aHITHS 61
KOHTPOJIbHBIE Pa0OTHI -
KypcoBasi pabota (IpoekT) (eciu npedycmompeno) -
MIPOMEXKYTOYHAs aTTECTALIUS 4
KOHCYIbTalMs 2

CamocrosiTesibHas padoTa o0yuaronierocs (Bcero) 12

[Mpomexyrounast atrecTanus B popme: utorosas oneHka (1 cemectp); sx3amen (2 cemectp)

2.2. TemaTu4ecKkuii IJIaH U cCOIeP:KaAHHE YUEOHOH AU CIMTIIMHBI

KoandecTBo 4acoB Ha

pazaen
Aynu- Camocro-
HaumeHoBaHue pa3jaesia Tembl pazaena
TOpHasi | siTeJbHasl
padora, padora,
yac yac
Brenenne. ®usuka u 2 Tema 1. ®uszuka — HayKa 0 IPUPO/IE.
METO/Ibl HAYYHOI'O ®usnueckue 3ak0Hbl. OCHOBHBIE
MO3HAHUS 3JIEMEHTHI PU3NYECKOM KapTUHBI MUPA.
Pazgen 1. Mexanuka 12 2 Tema 1. OcHOBBI KMHEMATHKH (4 4)
Tema 2. OCHOBBI TUHAMUKH (4 1)
Tema 3. 3aKOHBI COXpaHEHUsI B MEXaHUKE
(4 1)
Pa3znen 2. Monekynsipuast | 26 2 Tema 1. OCHOBBI MOJIEKYJISIPHO-
¢bu3MKa 1 TepMOIUHAMHKA KUHETHYeCcKoi Teopuu. MeanbHbli ra3
(10 1)
Tema 2.0cHoBbI TepMoanHamuks (10 )
Tema 3. ArperaTHble COCTOSIHUS
BenecTBa U (asoBbie nepexopl (6 )
Paznen 3. 38 2 Tema 1. Dnekrpuueckoe moJe (8 u)
DNEeKTpOIMHAMHKA
Tema 2.3akoHbl HOCTOSTHHOTO TOKa (10 1)
Tema 3.0nexTpudeckuii TOK B
pa3IMuYHbIX cpeaax (6 1)
Tema 4. MarnutHoe nosie (8 u)
Tema 5.9nekTpomarautHas uHayknus (6
4)




Paznen 4. Konebanus u 20 2 Tema 1.Mexannueckue KojieOaHus U
BOJIHBI BOJIHBI (8 )
Tema 2. DneKTpoOMarHuTHbIC KOJICOAaHUS
(12 q)
Paznen 5. Onrtuka 20 2 Tema 1.I1pupona cera (6 4)
Tema 2.BosHoBBIE CBOMiCTBa cBeTa (8)
Tema 3. CnenuanbHas Teopust
otHOCHTEIbHOCTH (6 1)
Paznen 6. KBanToBas 11 1 Tema 1.KBanrtoBas ontuka (6 4)
¢uznka
Tema 3.®Pusuka aromuoro sapa (5 u)
Paznen 7. Crpoenue 10 1 Tewma 1.Crpoenune CosHEUHON CUCTEMBI
Bcenennoii (6 u)
Tema 2. OBomronnst BeenenHot (4 1)
139 12
+2
KOHCYIIBT
aryst
+4 I1A
Hroro 145 12 157

3. XAPAKTEPUCTHKA OCHOBHBIX BU10B
YUYEBHOM JEATEJLHOCTH CTYJIEHTOB

HaumeHoBaHue pa3jaesia/TeMbl

Buabl yueOHbIX neiicTBUA

IIO3HaHHUA

Beenenne. ®duzuka u  MeTOOBI

HAay4YHOI'O

YMEHHUSI TOCTAaHOBKH LENEH [EeSATEIBHOCTH,
IUITAHUPOBAHUsSI COOCTBEHHOM JI€ATEILHOCTH
JUIL JOCTHKEHUS TIOCTABJICHHBIX LIEJICH,
IIPEIBUICHUS BO3MOXKHBIX PE3YyJIbTATOB 3TUX
JNEUCTBUM, OpraHMU3alMd CAaMOKOHTPOJIS U
OLICHKH IOJIY4YE€HHBIX PE3YyJIbTaTOB.

PazButue CrnocoGHOCTM SICHO M TOYHO
u3Jaratb CBOM MBICIIH, JIOTUYECKU
00OCHOBBIBaTH ~ CBOIO  TOYKY  3peHHS,
BOCIIPUHMMAaThb M AaHAJU3UPOBATH MHEHUS
coOeCeTHUKOB, IMpU3HAaBas IpPaBO JPYroro
YeJI0BEKa Ha NHOE MHEHUE.

[IpousBenenne  u3MepeHuss  (QUINYECKUX
BEJIMYUH U OLEHKA I'PaHULBI MOTPEIIHOCTEN
U3MEPECHUI.

IIpencraBinenue rpaHULBl  MOTPELIHOCTEU
U3MEPEHUH NMPpH MOCTPOSHUH IPaHKOB.
YMeHHe  BBICKa3blBaTb  TMIIOTE3bl UL
00BsiCHEHUs! HAOJII0JaeMBbIX SIBJICHUH.
YMeHue npeuiaratb MOJEIH sBICHUM.
VYkaszanue TPaHUIL] IIPUMEHUMOCTHU




($HU3UIECKUX 3aKOHOB.

H3noxenne OCHOBHBIX IOJIOKEHU I
COBPEMEHHOM HAy4YHOU KapTUHBI MUpA.
[IpuBeneHne npuMeEPOB BIUSHUSA OTKPHITUH B
¢u3uke Ha Tporpecc B TEXHUKE W
TEXHOJIOT'MH IPOU3BOJICTBA.

Hcnons3zoBanue HWHTEpHETA M1 MHOUCKA
uHpOpMauu

Pazgen 1. Mexauunka

Tema 1. OCHOBBI KHHEMATHKU

IIpencraBinenne MEXaHUYECKOTO JIBUKEHUS
TeJla YPABHEHUSIMH 3aBUCUMOCTH KOOPJMHAT
Y MPOEKIMEN CKOPOCTH OT BPEMEHHU.
IIpencraBinenne MEXaHUYECKOTO JIBUKEHHS
Tena rpadukaMu 3aBUCUMOCTH KOOPAWHAT H
MPOEKIMEN CKOPOCTH OT BPEMEHMU.
OnpeneneHne  KOOPAMHAT  MPOMAEHHOTO
MyTH, CKOPOCTH M YCKOPEHHS Tejla II0
rpadukaM  3aBUCUMOCTH  KOOPJAMHAT |
MPOEKIUH CKOPOCTH OT BPEMEHM.
OnpeneneHre  KOOPAMHAT  MPOMAEHHOTO
IyTH, CKOPOCTM W YCKOpPEHHUs Tejla IO
YPaBHEHUSIM 3aBUCHMOCTH KOOpPJAMHAT H
MPOEKIUH CKOPOCTH OT BPEMEHHU.
[IpoBenenne  CpaBHUTEIBHOTO aHanu3a
PaBHOMEPHOTO u PaBHOIIEPEMEHHOTO
IBIDKEHUHN.

VYka3aHue UCHOJIB30BAaHUS IMOCTYNATEIBHOIO
Y BpalaTEeIbHOIO IBU)KEHUM B TEXHUKE.
[IpuoOperenre ombiTa pPabOTBI B Tpymme ¢
BBIIIOJIHEHUEM  PA3JIMYHBIX  COLMAJIBHBIX
poJei.

Pa3paboTka BO3MOXHOW CHUCTEMBI JICHCTBHIMA
U KOHCTPYKUHMH Ul SKCIIEPUMEHTAIBHOIO
OIpe/IeTICHUs] KUHEMATUYECKUX BEJIMYKH.
[IpencraBnenne wHbOpMaMU O  BHIAX
JBUKEHUS B BUJIC TaOIUIIBI

Tema 2. 3aK0HBI COXpaHCHUS B MCXaHUKE

HpI/IMeHCHI/Ie 3dKOHa COXpAaHCHUA HUMITYJIbCa
JIJIsI BBIYUCIIEHHUS MU3MEHEHMI CKOpOCTeﬁ TCII
Ipu ux B3aUMOJACHUCTBHUIX.

I/I3MepeHHe pa6OTLI CHllI MW HU3MCHCHHC
KUHETHIECKOMN OHEPTHHU TCJa.

Brruncienue pa6OTLI CHJI WM HU3MCHCHHA
KUHETHIECKOM OHCPTHHU TCJIa.

Brlunciaenue moTeHIMaabHOMN OHCPruu TCJI B
T'paBUTALIMOHHOM IIOJIC.




Onpenenenre  NOTEHUMAIbHOW  DHEPIUM
yrnpyro  a1ehOpMHUpPOBAaHHOTO  Tela IO
U3BECTHOH J1e(hopMaIii U )KECTKOCTH Tela.
[Ipumenenue 3aKOHa COXpaHEHUs
MEXaHMYECKOW OSHEpruM TMpPH  pacyeTax
pe3ynpTaToB B3aWMO/ICUCTBUI TeN
IPAaBUTAIIMOHHBIMH ~ CHJIAMH ¥ CHJIAMHU
YIIPYTOCTH.

VYka3zaHue TpaHWIl MPUMEHUMOCTH 3aKOHOB
MEXaHHKH.

VkazaHnve  y4eOHbIX  JUCHUIUIMH,  IpHU
U3YYEHUH KOTOPBIX WCIIOJIB3YIOTCS 3aKOHBI
COXpaHCHHS

Paznen 2. MonekynsipHast pusuka u
TECPMOJUHAMHKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKON Teopuu. MeanbHbli ras.

BrImonHeHne SKCIEPUMEHTOB, CITYKAIIHX TSI
00OCHOBaHHS  MOJICKYJISIPHO-KHHETHIECKOH
teopuu (MKT).

Pemenne 3amau ¢ mpuMeHEHHEM OCHOBHOTO
ypaBHEHUS MOJICKYJIIPHO-KHHETHICCKO I
TEOPUHU T'a30B.

Onpenenenve mapamMeTpoB  BeIlleCTBA B
razoo0pa3HOM COCTOSSHUM Ha OCHOBaHUU
YpaBHEHUS COCTOSIHMS HJEAIIbHOTO Tasa.
Onpenenenve mapamMeTpoB  BeIleCTBA B
ra3000pa3HOM COCTOSIHUM U TPOUCXOIAIINX
nporieccoB 1o rpadukam 3aBucumoctu p (T),

VD), p (V).

DKCIepUMEHTAIIBHOE HCCIIEJOBAHHE
zapucumoctt p (T), V (T), p (V).
[IpencraBnenue B BUJIC rpaduKoB
HM30XOPHOTO, 1300apHOTO "
HM30TEPMUYECKOTO MPOIIECCOB.

Brruucnenue cpelHen KUHETUYECKOH

SHEPTUU TEIJIOBOTO ABMKEHUS MOJIEKYN IO
M3BECTHOM TeMIiepaType BElIeCTBa.
Bricka3piBanue THIOTE3 i1 OOBSICHEHHS
HAOMIOJaeMbIX SIBJICHUM. YKa3aHHE TpaHHII
MPUMEHUMOCTH MOJIETU «HJI€ATbHBIN Ta3» U
3ak0HOB MKT

Tema 2.0cHOBBI TEPMOIMHAMUKHA

I/I3MepeHHe KOJIMYCCTBAa TCIIJIOTBI B
nmponeccax TCIUIONEpCaaqn. Pacuer
KOJIMYECTBa TCIIJIOTBI, HEO 6XO,Z[I/IMOFO JJIsL
OCYHICCTBJICHHA  3aJaHHOr'0  Imponecca ¢
TGHHOHCpCIla‘{Cﬁ . Pacuer MN3MCHCHUA




BHYTPEHHEH »dHeprum Ten, padoTel U
IIEPEAHHOTO0  KOJIMYECTBA  TEIUIOTBI  C
UCIIOJIb30BAaHUEM IIEpBOIO 3aKOHa
TEPMOIUHAMUKHU.

Pacuer paboTbl, cOBEpLIEHHOW Tra3oM, IO
rpa¢uxy 3aBucumoctup(V).

Borunicnenue paboThl rasza, COBEpIICHHOMN
IPpU U3MEHEHUHU COCTOSHUS 10 3aMKHYTOMY
nukity. Beraucnenue KIIJI npu cosepuieHnn
razoM paboThl B Ipoleccax H3MEHEHUs
COCTOSIHMSL ~ 1O  3aMKHYTOMY  IMKIY.
OO0bsicHEHNE TTPUHITUTIOB JCHCTBUS TETUIOBBIX
MamvH. JlemoHcTpauus poiaud  (QU3MKU B
CO3JIaHUM M COBEPIICHCTBOBAHUU TEIUIOBBIX
JIBUTATEJIEH.

W3noxxeHne CyTu SKOJOTUYECKUX MPOOIIEM,
00yCIIOBJIEHHBIX paboToii TEIJIOBBIX
IBUTATeNell M MpeayoKeHUue MyTH HUX
pelieHus. YKa3aHHe TpaHUll MPUMEHHUMOCTH
3aKOHOB TEPMOJWHAMUKH. YMEHHE BECTH
JMAJIOT, BBICIYIIMBATh MHEHHE OIIIOHEHTA,
y4acTBOBAaTb B JUCKYCCHUH,  OTKPBITO
BBIPAYKATh U OTCTAUBATh CBOIO TOUKY 3PCHHS.
VkazaHue  y4eOHbIX  AMCLUUIUIMH, TpHU
U3yYCHUHM KOTOPBIX MCIOJB3YIOT Y4eOHbIN
matepran «OCHOBBI TEPMOJMHAMHUKI

Tema 3. ArperaTHble COCTOSIHUSI BEUIECTBA U
(ha3oBBIC MTEPEXO/IBI

N3Mmepenne BIaxXHOCTH Bo3ayxa. Pacuer
KOJMYECTBA TEIUIOThl, HEOOXOAMMOIO JUIf
OCYILIECTBIICHUS npoiecca nepexoja
BELIECTBA U3 OJHOIO arperaTHOro COCTOSTHUS
B JIpyroe.

DKCIEePUMEHTAIBHOE HCCIeIOBaHUE
TEIUIOBBIX CBOMCTB BEILIECTBA.

[TpuBenenue IPUMEPOB KaIUJUTSIPHBIX
SBIIGHUH B OBITY, IPUPOJIE, TEXHUKE.
Hccnenosanue MEXaHUYEeCKHX
CBOWCTBTBEP/IBIX TeI. [Ipumenenue
bu3znyecKuX MOHITHA M 3aKOHOB B y4eOHOM
MaTepuase mpopecCHOHaIBLHOTO XapaKTepa.
Hcnons3oBanue WHTepHeTa i TOMCKa
uH(pOpPMaIIUU O pa3paboTKax U MPUMEHEHUIX
COBPEMEHHBIX  TBEPAbIX M  aMOPQHBIX
MaTepuaioB

Pa3nen 3. DnexrpoauHamuka

Tema 1. Dnextpuueckoe noue.

Brrunciaenue cun B3auMOJASHCTBUSA TOUSUHBIX




AIEKTPUUECKHUX 3apsi/IOB.

Brruncnenue HaIpPsHKEHHOCTH
AJIEKTPUUECKOTO TOJSI OJHOTO U HECKOJIbKUX
TOYECUHBIX JIEKTPUUYECKUX 3aPSI0B.
Brluncnenue mnoTeHIMaNa AIIEKTPUUECKOTO
IOJII OJHOTO M HECKOJBKMX TOUYCUHBIX
ANEKTPUUECKUX 3apsi/ioB. Nsmepenue
Pa3HOCTH MOTEHIIUATIOB.

W3mepenue sHEprum 3AEKTPUUYECKOTO OIS
3apsKEHHOTO KOHJIEHCATOpa.

Brruncnenue sHeprum >MEKTPUUYECKOTO OIS
3apsKEHHOTO KOHJIEHCATOpa.

PazpaboTka mmaHa W BO3MOXKHOW CXEMBI
nerucTBUi 3KCIIEPUMEHTAIIBHOTO
OTpe/ieTICHUs STIEKTPOEMKOCTH KOHIEHCATOPa
n TUDJICKTPUYECKOU MIPOHHUIIAEMOCTH
BEIECTBA.

[IpoBeneHune CPaBHUTEIHHOTO aHaIM3a
TPaBUTAIIMOHHOTO U  AJIEKTPOCTATHYECKOTO
ToJieH

Tema 2. 3aKOHBI TIOCTOSHHOI'O TOKA.

H3mepenune MOITHOCTH AJIEKTPUYECKOTO TOKA.
N3mepenne 2]1C u BHYTPEHHETO
COMPOTHBJICHUS UCTOYHHUKA TOKA.

Beimonnenue  pacueTtoB  CHiIbI  TOKa |
HANpSDKEHUH Ha y4acTKaxX AJIEKTPUUYECKUX
Lernei. OObsicHeHne Ha npuMepe
ANEKTPUYECKOM LIEeMU C ABYMS UCTOYHHKAMH
toka (DJIC), B KakoM ciy4ae HCTOYHUK
ANEKTPUYECKOM 3HEepruu paboTaeT B pexuMe

reHeparopa, a B KakOM - B DPEXKHME
noTpeouTers.
Omnpenenenue TEeMIIePaTyphl HUTH

HaKaJInBaHMUAI. I/I3MepeHHe QJICKTPHYCCKOI'O
3apsa JICKTPOHaA.

Tema 3. DnekTpudecKkuii TOK B pa3IHUHbIX
cpenax

IlpoBeneHue  CpaBHUTENIBHOIO  aHAIM3a
HOJIyIIPOBOIHUKOBBIX JMOJIOB U TPHOJIOB.
CHsATHE BOJBTAMIIEPHOM  XapaKTEPUCTHKH
hivz (oD e

Hcnonb3oBanne HMHTepHeTa i1 mOHCKa
UHpOpMALlUd O TEPCIEeKTUBAX Pa3BUTHUS
IIOJIYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa IPUYMHHO-CIIEICTBEHHBIX CBS3EN

Tema 4. MarauTtHoe 110J1€.

HN3mepenne MWHAYKIMHA MArHUTHOTO ITOJIS.
Briuucnenune Cull, JENCTBYIOLIUX Ha
MPOBOJHUK C TOKOM B MAarHUTHOM MOJIE.




Bpluucnenue  cwi,  IEHCTBYIOIIMX  HA
WIEKTPUYECKUN  3apsf, JBWXKYIIMHCA B
MAarHuTHOM IIOJIE.

OObscHeHne MIpUHIMUIIA JNEUCTBUSA
reHeparopa JNEKTPUYECKOTO
TOKAUAJIEKTPOU3MEPUTEIIBHBIX pubOpOB.

OObscHEeHne mNpuHIMIA JeHCTBUS  Macc-
cnektporpada, yCKOpUTENeH 3apsKCHHBIX
yacTull. OOBbSCHEHUE PO MAarHUTHOTO MOJIS
3eMiIM B OKW3HU PACTeHHH, >KMBOTHBIX,
YeJI0BEeKa.

Tema 5.2neKTpoMarHuTHAS UHTYKITHS.

HccnenoBanue SBIEHUN 3IIEKTPOMAarHUTHOMN
WHAYKIIUU, CAMOWHAYKIUH.

Brerancnenne OHCPTUHU MAarHuTHOT'O ITOJIA
[IpuBeneHne  mpUMEPOB  MPAKTHYECKOTO
MMPUMECHCHUSA HU3YUCHHBIX SIBJICHPIfI, 3aKOHOB,
npuOOpOB, YCTPOHCTB.

IIpoBeneHne  CpaBHHMTEIBHOTO  aHAIM3a
CBOWCTB JJIEKTPOCTATUYECKOI0, MarHUTHOIO
Y BUXPEBOTO AIEKTPUUYECKUX ITOJIEH.
OObsicHeHHEe Ha  NpUMEpPE  MarHUTHBIX
ABJICHUH, o4eMy ¢bu3uky MOKHO
paccMaTpuBaTh KaK METaJUCLUILUINHY

Pasnen 4. Konebauus v BOJIHEI

Tema 1.Mexannueckue KoJieOaHus

HccnenoBanue 3aBHCUMOCTH neproaa
KOoJIEOaHMIT MaTeMaTHYeCKOro MasiTHUKA OT
€ro JUTMHBI, MACChl M aMILTUTY/IbI KOJICOaHHH.
HccnenoBanue 3aBHCUMOCTH neproaa
KoJIeOaHUH Tpy3a Ha MPYXKUHE OT €ro MacChl
U OKECTKOCTH TPYKHHBIL.  BprumcicHue
nepuoga  KoJICOAHMM ~ MaTeMaTHYeCKOTro
MasTHHKA TI0 WM3BECTHOMY 3HAYCHUIO €TI0
JUIMHBI. Bpruucienue mnepuoia KoseOaHui
rpy3a Ha MPYXHHE 10 W3BECTHBHIM 3HAYCHUSIM
€ro MacChl M  IKECTKOCTU  TPYXKHHBI.
BripaboTka HaBBLIKOB BOCIIPUHHUMATh,
aHAJIM3UPOBATH, nepepadbaTbIBaTh U
MPEIbABIATH HHPOPMAIHIO B COOTBETCTBUH C
MMOCTABJIEHHBIMU 3a1a9aMU.

[IpuBenenne mpuMepoB aBTOKOJIEOATEITHHBIX
MEXaHUYECKUX CHCTEM. [IpoBenenue
KJIacCU(HUKAIUU KoJeOaHUit

Tema 3.0neKkTpoMarHUTHbIE KOJIEOAHUS U
BOJIHBI

Ha6J'IIOIlCHI/Ie ocHuJIOrpaMM rapMmOHUYCCKUX
KOJIeOaHMI CUJIBI TOKA B OCIIN.
I/ISMCpeHI/Ie QJICKTPOCMKOCTH KOHACHCATOpA.




N3mepenne MHAYKTUBHOCTD KaTYIIKH.
HccnenoBanue  sBICHHUS  DIIEKTPHUYECKOIO
pe30HaHca B II0CIEA0BATEIILHOM LEIN.
[IpoBenenue ananoruu MEXay GU3NIECKUMU
BEJIMYHMHAMU, XapaKTepU3yIOIINMU
MEXaHUYECKYIO u AJIEKTPOMArHUTHYIO
KOJIeOaTeIbHbIE CHUCTEMBI.

Pacuer 3HaueHuil cuibl TOKa U HaNPSHKEHUS
Ha IEMEHTaXxX LENH IEPEMEHHOIO TOKA.
HccnenoBanue MPUHIIMIIA JNEUCTBUSA
TpancopmaTopa. MccnenoBanue npuHuuna
JICICTBHSI TEHEPATOPA IMIEPEMEHHOTO TOKA.
Hcnone3oBanne IMHTepHeTa I IMOMCKA
uH(pOpMallUK O COBPEMEHHBIX cIocofax
nepeIadn NEKTPOIHEPTUU

Tema 4.9neKTpoOMarHUTHBIE KOJICOAHMS
BOJIHBI.

OcymiecTBiieHne paaroriepeaan "
pammonpuema.  MccinemoBaHue ~— CBOWCTB
OJICKTPOMAarHuTHBIX BOJIH C IIOMOIIIBKO
MOOMIBHOTO TenedoHa.

PaszButne IIEHHOCTHOTI'O OTHOIIICHUS K
M3y4aeMbIM Ha ypokax (U3HKH OOBEKTaM W
OCBaMBaEMbIM BHJIAM JeSTEITbHOCTH.
OObsicCHEHHE TNPUHIMITHAIGHOTO — Pa3IHYUs
NPUPOIBl  YIPYTUX M AJIEKTPOMAarHUTHBIX
BOJH. l3/okeHHE CyTH OKOJIOTUYECKHUX
npo0JIeM, CBS3aHHBIX C AIEKTPOMAarHUTHBIMU
KOJICOAHUSIMU M BOJTHAMM.

OOBsiCHEHHE POJIM AIIEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX HCCIIC/IOBaHUSIX BeenenHoi

Pazzen 5. OnTuka

Tema 1.IIpupona cBera

[Ipumenenue Ha MpaKTUKE 3aKOHOB
OTpaXEHUsSI W TPEJIOMJICHUS CBeTa IMpHU
pelieHun 3a7a4. Onpenenenue
CHEKTPAJIbHbIX TpaHUl] YYBCTBUTEIbHOCTH
YeJIOBEUYSCKOI0 Ij1a3a.

YMeHHE CTPOUTh HM300paKEHUs MPEIAMETOB,
JlaBaeMbIe JIMH3aMH.

Pacyer  paccrostHus ~ OT  JIMH3BI 10
M300pakKeHHsI IpeaMeTa.

Pacuer onTudeckoil CUIIBI TUH3LI.

N3mepenue GoKycCHOTO pacCTOSIHHS TUH3BI.
HcneiTanue  Mozened - MUKpOCKONa |
TeJeckona

Tema 2.BoaHOBEIE CBOIiCTBA CBETA.

HabGmionenune  siBneHuss  uHTepdepeHunn
JIEKTPOMArHUTHBIX BOJIH.




Habmronenue SIBJICHUS madpaxum
AJIEKTPOMAarHUTHBIX BOJIH.

Habmonenue SIBJICHUS MOJIApU3aLUU
3JIEKTPOMAarHUTHBIX BOJIH.

HN3mepenne [MHBI CBETOBOW BOJIHBI 11O
pe3yibTaTaM HaOJIIOACHUS

spneHns ~ uHTepdepenuun.  Habmoxenue
sBreHus nudpakuuu cBeta. Habmoxenue
ABJICHUSl TOJSPU3aLUU U JIUCIEPCUU CBETa.
ITouck pa3nmuuuii W  CXOJICTBA  MEXIY
T PaKITHIOHHBIM " JMCTIEPCUOHHBIM
CHEKTPaMH.

[IpuBenenue  npumepoB  MOSIBICHHUS B
OpUpOJIE U UCHOJb30BAHUS B TEXHUKE
ABJIGHUH  HHTepdepeHuuu,  audpaxuuy,
MOJIIpU3allun u JTUCTIEpCUU CBeTa.
[lepeuncienne METOJOB MO3HAHUS, KOTOpHIE
UCIIOJIb30BaHbl TPU HW3YYEHHUU YKa3aHHBIX
SIBJICHUN

Pa3znen 6. DnemMeHTHI KBaHTOBON (DU3UKHU

Tema 1.KBanToBag onTHka.

Hab6mronenue ¢gotosnexkrpudeckoro 3¢ dekra.
OO6bsacHenne 3akoHOB CToJeTOBa Ha OCHOBE
KBAHTOBBIX MPEJICTABICHUN.

Pacuer MaKCUMalIbHOMN KMHETHYECKOMN
SHEpPruu JJIEKTPOHOB npu
doTornexkTpuyeckoM dpdexTe.

Omnpenenenre pabOThl BBIXOJA 3JEKTPOHA IO
rpaguky  3aBUCUMOCTH  MAaKCHUMAaJIbHOM
KUHETUYECKOW 3HEepruu (POTOIIEKTPOHOB OT
4acToThl cBeTa. M3MmepeHune paboThl BBIXOJA
JNEKTPOHA.

[lepeuncnenne mnpuOOPOB yCTAaHOBKH, B
KOTOPBIX MpPHUMEHsSEeTCS Oe3MHEPIUOHHOCTh
doTodrddexra.

OO0bsacHenue KOPIYCKYJIIPHO-BOJIHOBOTO
Jyajan3Ma CBOICTB (JOTOHOB.

OObscHeHHE poJNM KBAaHTOBOW ONTHUKH B
pa3BUTHUU COBPEMEHHOM (pU3UKHU

Tema 2.du3uka aTOMHOTO S7pa.

Habmonenue tpexoB anbda-yacTHIl B Kamepe
Bunbcona. PerucrpupoBanune  saepHbIX
M3JIyYEHUH C IOMOIIBIO cueTurka I'enrepa.
Pacuer sHEprUM CBS3U AaTOMHBIX SJIED.
Onpenenenue 3apsiga M MaccoBOrO 4YHUCIA
aTOMHOTO $1]Ipa, BO3HUKAIOILETO B PE3YJITATE
pPaIMOaKTUBHOIO  pacnajga.  Beruucienue




SHEPTHUH, 0CBOOOXK TAtOIIEHCS npu
PaIMOaKTUBHOM pacrase.

Ormpezenenre NpoayKTOB SACPHON PEaKIHH.
Bbruncnenue sHepruy, 0CBOOOXKIAIOIIEHCS
npu  AnepHbIX  peakuusax. [loHumanwme

MPEUMYILIECTB u HEJIOCTAaTKOB
MCIIOJIb30BAHUS aTOMHOM SHEPruun
MOHU3UPYIOIIUX W3y4YCHU I B

MPOMBIIIICHHOCTH, METUIIMHE.
N3noxeHnue CyTH SKOJIOTHYECKHX MpoOiIeMm,
CBS3AaHHBLIX C OHOJIOTMYECKHM JICHCTBHEM
pPaIOaKTUBHBIX H3TydEHUH.

[IpoBenenue kmaccupuKaMK IEMEHTAPHBIX
YACTHI] 10 WX (U3UYECKUM XapaKTEPUCTHKAM
(macce, 3apsimy, BPEMEHH XW3HH, CIUHY H
T.JL.).

[TonumaHre MEHHOCTE HAy4YHOrO MO3HAHMS
MHpa HE BOOOIIE /IS YeJIOBEYECTBA B 1IETIOM,
a JUIl  KaKIOro oOydaromerocs JIMYHO,
LEHHOCTEN OBJIAJICHUS] METOJOM HAay4YHOTO
MO3HAHMS JJI TOCTHOKEHHS ycrexa B JII000M
BHUJIC TPAKTUYECKOMN AEATETBHOCTH

Paznen 7. Crpoenue Beenennoi

Tema 1.Ctpoenune CoJTHEUHOU CUCTEMBI

HaGmronenne 3a 3Be3mamu, JIyHOU w
IUTIAaHETaMU B TEJICCKOIL.

HabOnromeHue COMHEUHBIX IATEH C IMOMOIILIO
TEJIECKOTIa U COJTHEYHOTO KpaHa.
Ucnonb3zoBanne WHTepHeTa mjis MOMUCKA
N300pOKEHHH KOCMHUYECKHX OOBEKTOB H
uHpopmaruu 00  UX  OCOOCHHOCTSIX
Ob6cyxaenue BO3MOJKHBIX CILICHapUEB
spomonuu  Bcenmennou.  Mcnons3oBaHue
HMuaTepHnera sl  MOWCKa  COBPEMEHHOM
uHpopMaruu O  pa3BUTUM  BceneHHOM.
OneHka nH(POpPMAILIUK C TTO3UIIUU €€ CBONCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, ITOJTHOTHI,
aKTYaJIbHOCTH U T.[I.

Tema 2.9Bomronusa Beenennoit

Boruncnenue »Heprum, 0CBOOOXKIArOIIECICS
IIPU TEPMOSIEPHBIX PEAKIUAX.
@opMyaupoBKa TPoOIEM  TEPMOSICPHOM
SHEPTEeTHUKHU.

OObscHeHne BIVSIHUS COJIHEYHO
aKTMBHOCTH Ha 3eMITIO.

ITorumanmue posin KOCMHUYECKUX
HCCIIeTIOBaHNH, HuX Hay4HOTO H




HKOHOMHYECKOTO 3HAYCHHUSI.
OOcyx/eHue COBPEMEHHBIX THIIOTE3
npoucxoxaeHu COJTHEUHON CUCTEMBI

© oo N A WDhRE
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

TEMATHUKA UHANBUYAJIBHBIX TPOEKTOB
AKycTH4YecKkre CBOMCTBA ITOJIYIIPOBOIHUKOB.
Acrepounnsl.
ACTpPOHOMMS HAIIUX JHEH.
AtomHuas ¢usuka. M3otomnsl. [IpumeHenne panoakTUBHBIX H30TOIOB.
beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.
bunossspHbIE TPAaH3UCTOPHI.
Benuuaiiimue oTKpbITHS PU3UKH.
Barnsin Ha 3penue.
Bunel anextpuueckux paspsanaos. Dnekrpudeckue Paspsanel Ha Cinyx6e Yenosexka.

. Bcenennast u TeMHasi MmaTepusi.

. l'onorpadus u ee [lpumenenue.

. Hudpakuus B Hameit XKuznu.

. Kunkue Kpucramisr.

. Ucnosib30BaHMeE 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

. Knnaccudukanus u xapakTepucTHKU JIEMEHTAPHBIX YaCTHII.

. KoncTpykiimoHHasi poOYHOCTh MaTepHalia U €€ CBS3b CO CTPYKTYPOHU.
. KoHCTpyK1IMs 1 BUABI 1a3€poB.

. Kpnoanekrponuka (MUKpPOIIEKTPOHUKA U XOJIO]).

. JIazepHbIE TEXHOJIOTMHU U UX UCIIOIb30BAHUE.

. Marautabie U3mepenus (ITpunmunsr [loctpoenns [Ipudopos, CiocoOwr M3mepenus

MarnutHoro ITotoka, MarautHo#i Muaykiun).

Meroast Habmonenust U Peructpanuu Pagnoaktususix M3nyuenuii M Yactwir.
Merto1b1 onIpeesieHus IIIOTHOCTH.

MonHusi — ra3oBbIid pa3psi B IPUPOJIHBIX YCIOBUSIX.

Hyxneocunres Bo Beenennoi.

Onrtudeckue sBJICHUS B PUPOJIE.

[TepemMeHHBIN TEKTPUYECKUN TOK U €ro MPUMEHEHHUE.

[nazma — 4yeTBEepTOE COCTOSIHUE BEIIECTBA.

IInanetsr ComHeyHOM CUCTEMBEI.

[TonynpoBOAHMKOBBIE TaTYUKU TEMIIEPATYPHI.

[IpuMeHeHue siAepHBIX PEaKTOPOB.

[Ipupona peppomarneTusma.

[TpoGiembl 2KOJIOTHH, CBS3aHHBIE C UCTIOIB30BAHUEM TETIOBBIX MAIIIUH.
PentrenoBckue nyuu.

CBeT — BIIeKTpOMAarHuTHas BOJIHA.

CoBpeMeHHasi CIyTHUKOBAs! CBSI3b.

CoBpemeHHas Gu3ndeckasi KapTHHA MUPA.

CoBpeMeHHbIE CPEACTBA CBA3ZH.

CoJHIlE — MCTOYHHUK KH3HU Ha 3eMJIE.




39. Tpanchopmaropsi.

40. YpTpa3Byk (MOJIydeHHE, CBOWCTBA, IPUMEHEHHE).
41. YupaBnsieMblil TepMOSJIEPHBIN CUHTE3.

42. YckopuTeNnu 3apspKEHHBIX YacTHUIL.

43. ®usuka u Mys3bIKa.

44. puznueckue CBOMCTBAa aTMOC(EpHI.

45. YepHble AbIPHI.

46. DIIeKTPUYECTBO B )KUBBIX OpraHU3Max.

4. YYEBHO-METOJANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHHEYEHUE NPOT'PAMMBI

OcBoenune mporpamMmbl y4eOHOW ucHUIUIMHBI «Du3uKa» TpeArnonaraeT Hajludue B
npodecCHOHANBHOM  00pa30BaTEIbHOM  OpraHM3aliuy, pealu3yroleld o0pa3oBaTeIbHYIO
nporpaMMmy cpeaHero oOmero oOpazoBanust B mnpeaenax ocBoeHust OIIOII CIIO na 6aze
OCHOBHOTO o0OImIero ob6pazoBaHusi, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH
obecrieunTh CBOOOIHBIN mocTyn B MHTEepHET BO BpeMmsi y4eOHOTO 3aHSTHS W B TEPUOJ BHeE-
y4eOHOMU NIeATETLHOCTH 00yJarOuXCsl.

B cocraB kabuHera ¢Gu3MKKM BXOAUT Jaboparopuss ¢ JaOOPaHTCKOM KOMHATOIA.
[lomemenne kaOuHera (U3MKM JOJDKHO  yIOBJIETBOpATH TpeOoBaHusiM  CaHUTapHO-
sanuAeMuoornuyeckux npasuil U HopMmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUMOBBIM  00OpYJOBaHHMEM, YyKa3aHHbIM B HACTOSIIMX TpeOOBaHMSIX, B TOM 4YHCIIE
CHEIUaTU3UPOBAHHON y4eOHOW MeOenbl0 W CpelncTBaMH OOYUYeHHUs, JTOCTATOYHBIMU IS
BBITIOJIHEHUS TPEOOBAHUN YPOBHIO MOJATOTOBKH 00yYaIOUTUXCS.

B kabunHeTe MOMKHO OBITH MYJIBTHMEAMIHOE O0OpPYAOBAHHUE, IMOCPEACTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTeNbHOTO Mpoliecca MOTYT MPOCMAaTpHUBaTh BU3YaJbHYIO0 MH(GOPMAILIHUIO TIO
¢buznke, co3naBarh Mpe3eHTAINH, BUAEOMAaTepUalibl U T.1. B coctaB yueOHO-METOAHUYECKOTO U
MaTepUaTbHO-TEXHUYECKOTO OOeCnedeHus MporpaMMbl y4eOHOW AMCUUILTUHBL «DU3HKaY,
BXO/JIAIT:

* MHOTO(YHKIIMOHAIbHBINA KOMILIEKC MTPENoJaBaTelis;

* HarJIsiAHbIE TOCOOMS,;

* THGOPMAITMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

* 3KPaHHO-3BYKOBBIE MTOCOOUS;

* KOMIUIEKT 2JIeKTpocHa0KeHus1 kKabuHeTa pusmku;

* TEXHUYECKHE CPEACTBA O0YUCHHUS,

* IGMOHCTpPALIMOHHOE 000pyI0BaHue (001Iero Ha3HAYeHUS U TeMaTHYecKue Habopbl);

« 1abopaTopHOe 060pyAOBaHKE (00IIETr0 Ha3HAYEHUS U TEMATHYECKUE HaOOPhl);

* CTaTUYECKHUE, TUHAMUYECKHUE, IEMOHCTPAIIHOHHBIE U Pa3AaTOYHbIE MOJCIIH;

* BCIIOMOTaTelIbHOE 000PY/10BaHHE;

* KOMIUIEKT TEXHHMUYECKOM JJOKYMEHTAIlUY, B TOM YHUCIIe TaCIIopTa Ha CpeicTBAa 0OyUeHUs,
WHCTPYKIIMHU TIO UX MCTIOJIH30BAHHIO U TEXHHUKE 0€30MacHOCTH;

* OuONMMOTEYHBIN OH].

B 6ubnuoreunsiit GoHa BXOAAT ydeOHUKH, ydeOHO-MeToauueckue KoMIuieKTol (YMK),
o0ecrieunBaroIie OCBOGHHE Y4yeOHOM aucuuIuiHBl «DPU3MKa», PEKOMEHJIOBAaHHBIE WU
JOTYIIEHHBIE N7 UCHOJBh30BaHUS B MPO(ECCHOHANBHBIX O00pa30BaTENbHBIX OpPraHHU3AIHsIX,
peanu3yonmx 00pa3oBaTeiIbHyI0 NpOrpaMMy cpenHero oOmiero o0Opa3oBaHUs B Ipeenax
ocoenus OITOIT CITIO na 6a3ze 0CHOBHOT0 00111ero 06pa3zoBaHus.



bubnuoreunsiii  GoH MOXKET OBITH JONOJHEH (DU3WUYECKUMH JHIMKIOTCAUSIMU,

aTiacaMu, CJOBapsMHU M XpecToMaTHed mo (usuke, CripaBOYHMKAMHU MO (HU3UKE U TEXHUKE,

HAay4YHOW M HAy4HO-IIOIYJISIPHOM JINTEPATypON €CTECTBEHHOHAYYHOI'O COIACP/KAHUS.

B nporrecce ocBoeHus mporpamMmbl YUeOHOU AUCHUTUIHHBI « DU3UKa» CTYICHTHI JOJIKHBI

HMETh BO3MOKHOCTh JOCTYIIA K 3JICKTPOHHBIM y‘-Ie6HBIM MarcpuajiaM I11o (1)I/I3I/IK€, HUMCHOIITHUMCS B

cBoOOMHOM goctyrie B cetd VHTEepHET (9IEKTPOHHBIM KHHUTAM, TPAKTHKyMaM, TECTaM,

marepuaiam EI'D u np.).

S.PEKOMEHAYEMAS JINTEPATYPA

OcHoBHAaA:

1.

Aizeniion, A. E. ®wusuka: yyeOHMK W TPAKTUKYM ISl CPEIHETO TPO(EecCHOHATBLHOTO
obpazoBanusi / A. E. Aitzennion. — Mocksa: UznatensctBo FOpaiit, 2023. — 335 ¢. —
(ITpodeccuonansHoe obpazopanne). — ISBN 978-5-534-00795-4. — TekcT: 31MEKTPOHHBIHA
// ObpaszoBarenbHas miaardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513094
(mata oopamenus: 20.07.2023).

2. Msxkumes, ['.5. ®usmka: 10-11 xmacc; yueOHHMK st 00IIeoOpazoBaT. OpraHU3aIUi;
6a30BbIli ypoBeHb / Mskume, ['ennaauii SxosneBuu, byxosues, bopuc bopucosuuy,
Yapyrun, Buxkrop Makcumoruy; nox pea. H.A. IMapdentreBoii. - 8-e m3m. - Mocksa :
[Ipoceemenue, 2022. - 432 c.: un. - (Kmaccuueckwuii kypce). - ISBN 978-5-09-074279-5: 683-
00. - Tekct (BU3YyaJIbHBII): HETTIOCPEICTBEHHBIH.

3. ®wmsuka. 10 xnacc. ba3oBeii u yriayOia€HHBIH ypOBHH. DJIeKTpoHHAs (popma ydeOHHKA.
MsxkumeB I'. f., ByxosueB b. b., Corckuit H. H. / Ilox pen. IlapdpentreBoit H.A. M.:
[Ipocsenienue, 2020 r.

4, ®wmsuka. 11 ximacc. ba3oBelii U yrnyOnEéHHBIH YpOBHHU. DJIeKTpoHHas ¢dopMa ydeOHHKa
MsxkumeB I'. f., Byxosues b. b., Uapyrun B. M. / Tlox pexn. ITapdentreBoit H. A. M.:
[Ipocsenienue, 2020 r.

5. PrivkeBuu A.Il. ®usnka. 3amaynuk. 10-11 xi1.: Yuebnoe nmocooue // A.Il. PeimeBuu. — 18
m3a. — M.: Jlpoda, 2021. — 191 c.

JlomoaHuTeEBHASL:

1. ®upcos A.B. ®usuka 11 npodeccrii U CrenruabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4qHOTo Tpoduiei: ydeOHUK s 0O0pa3oBaTENbHBIX YUpPEXKIACHUN cpea.npod.
ob6pazoBanus / mox pea. T.W.Tpodumosoii. — M., 2020. — 349 c.

2. ®usuka 10-11 knacc IIpodunbHblii ypoBeHb MskuiieB (oHnaiH yueOHuk)/index.html

3. ®usuka. 10 kmacc: y4uebd, ans o6meoOpazoBar. opraHu3aldil ¢ MpUj. Ha AJIEKTPOHHOM
HocuTene: Oa3oBwlii ypoBeHb / I'. . Mskumes, M.A.IlerpoBa, C.B. CrenaHos;
M.:Ipoda, 2020 r.

4. Jimutpuena B.®D. ®usuka 11 npodeccuii U CnenuanbHOCTEH TEXHUIECKOTO MPOQHIIS:
y4eOHUK 1711 00pa30BaTeNbHBIX yupexaeHuil cpea.mpod. odpazoBanus. — M., 2017. —
452 c.

HNuTepHer- pecypcnl

1. http://www.edu.ru - denepanbusiii mopran «Poccuiickoe 00pa3oBaHue»

2. http://vip.km.ru/vschool/- BupryanpHas mxona Kupumina m Medoaus (MeToamdeckue
MaTepHabl, GU3NUECKHe aHUMAIIUU, MHTEPAKTHBHBIC YIPAKHEHHS).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - IPOTrPaMMHO-METOJUUECKHH
KoMIuIeKC "AKTUBHAS Gu3uKa'.



http://www.edu.ru/
http://vip.km.ru/vschool/
http://www.cacedu.unibel.by/partner/bspu/pilogic

4. http://schools.techno.ru/sch1567/metodob/index.ntm - BupryanbHOE METOAMYECKOE
oObeIMHEHNUE Y4YuTeNel (U3UKH, ACTPOHOMHHM M E€CTSCTBO3HAHMS. MeToauuecKuid
CIpPAaBOYHUK yuuTens ¢(us3uku. boinbimmas mnoadopka METOOMUYECKHX —pa3paboTok
yUUTEJIeH, TECTbl K ypokaM. MaTepuaybl 1m0 OCOOCHHOCTH MpEeNoJaBaHus (PU3UKH B
KJlaccax Pas3IMYHOTO MPO(UIst M KCHOJIB30BAHUIO KOMIIBIOTEPOB HA YpOKax (DHU3UKH,
JEMOHCTPAIIMOHHBIN 1 1a00paTOPHBINA SKCIIEPUMEHT U JIp.

5. http://www.biblioclub.ru — DJIeKTPOHHO-OMO IO TEUHAS cucreMa (BBO).

YHuBepcuTeTcKas OnbIMoTeKa OHJIANH.



http://schools.techno.ru/sch1567/metodob/index.htm
http://www.biblioclub.ru/
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