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1. MACIOPT NPOT'PAMMBbI YYEBHOU JUCHUTLJIAHBI
OVIL.06 PU3UKA

1.1. O0mas xapakTepucTHKa y4eOHOH AU CHUIIIMHBI

B ocHoBe yueOHOI nuctuminabl Pusuka JIEKAT yCTaHOBKa Ha (HOpMHUpOBaHHE Y
00y4aeMbIX CUCTEMbI 0a30BBIX TOHSATHIA (PU3UKH ¥ MPEICTABICHUI O COBPEMEHHOHN (H3UIECKOI
KapTHMHE MHpa, a TaKKe BbIPAOOTKA YMEHUH TNPUMEHATh (U3NYECKHE 3HAaHUSA KaK B
npodeccroHaNbHOM NeSTENbHOCTH, TaK U JJIs PELIEHUS )KU3HEHHbIX 3a/1a4.

MHorue moyioKeHus!, pa3BUBaeMble (PU3UKON, pacCMATPUBAIOTCS KaK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUsl MH(GOPMAIIMOHHBIX U KOMMYHHMKAIMOHHBIX TexHosnoruil (MKT) — oxgHoro us
HauboJIee 3HAUMMBIX TEXHOJIOTUYECKUX TOCTHKEHUI COBPEMEHHON [IUBUIIM3AIIUH.

®usuka gaer KIY K IIOHMMAHWIO MHOTOYMCIEHHBIX SBICHHH M IPOLECCOB
OKpY’Karollero Mupa (B €CTECTBEHHOHAYYHBIX O0JAcTsSX, COLMOJIOTMH, HKOHOMUKE, S3BIKE,
aurepatrype u Ap.). B ¢usuke ¢dopmupyroTcs MHOTME BUABI AEATEIBHOCTH, KOTOPbIE MMEIOT
MeTanpeaMeTHbIN xapaktep. K HUM B MepByIo ouepe/lb OTHOCATCS: MOJEIMPOBAHUE OOBEKTOB U
IPOILIECCOB, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHMS, CUCTEMHO-UH(OPMAIIMOHHBIN aHaIu3,
dbopMynupoBaHUE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMaTH3aIlWs,
BBISIBIIEHHE TNPUYMHHO-CIIEJICTBEHHBIX CBA3€H, MOUCK AaHAJIOrOB, YIpaBieHHE OOBEKTaMU U
npoueccamu. MIMEHHO 3Ta AMCLMIUIMHA IO3BOJSET IO3HAKOMHUTH CTYACHTOB C HAy4YHBIMH
METOJIaMU TI03HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

@du3nka UMeeT OYeHb OOJBIIOE M BCEBO3PACTAIONIEE YMCIO MEXKIUCIHUIITMHAPHBIX
CBSI3€H, IPUYEM Ha YpPOBHE, KaK NOHATHIHOIO amnmapara, Tak U MHCTpyMeHTapus. CkazaHHOe
MO3BOJISIET ~ paccMaTpuBaTh  (U3MKY KaK  METAJUCLUIUIMHY, KOTOpas MpPeJoCTaBIIseT
MEXIUCHUIUITMHAPHBIN SA3bIK ISl ONMCAHMsI HAYyYHON KapTUHBI MHpa.

dusnka sBISETCS CUCTEMOOOPA3yIOIMIKUM (aKTOPOM JJIsl €CTECTBEHHOHAYUHBIX YUEOHbBIX
IMCUUIUIAH, TIOCKOJIBKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE COJEP)KaHHsS XUMHUH, OMOJIOTHH,
reorpaguy, AacTpOHOMHUM M  CHEUMAIBHBIX  JUCHUIUIMH  (TEXHUYECKass  MEXaHHKa,
ANIEKTPOTEXHUKA, PJICKTPOHUKA U Ap.). YueOHas mucuuiuinHa Ou3nka co31aeT YHUBEPCATbHYIO
06a3y Uit u3yueHHs OOIIenpO(ecCHOHANBHBIX W CIEHNUANbHBIX JIUCHUUIUINH, 3aKJIa/bIBast
(byHIAMEHT 1Sl TOCIIEYIOIEro O0yYeHHS CTYACHTOB.

OOnanasi JOTMYECKOW CTPOHHOCTBIO M ONHUPAACh HA HKCHEPUMEHTAIbHbIC (DaKTHI,
yueOHas aucuumianHa dusmnka GopMupyeT y CTYAEHTOB HOJUIMHHO HAayYHOE MHPOBO33PEHHUE.
®dusuka ABISETCS OCHOBOW YUEHHUS O MaTEPUAIbHOM MUPE U pelIaeT Ipo0JieMbl 3TOT0 MUpa.

1.2. MecTo y4eOHOI1 TUCHUIIMHBI B y4eOHOM IIaHe

VYyeOnas nucuurmuinHa @Ousuka gBiusgercs (QyHIAMEHTOM  €CTECTBEHHOHAYy4HOTO
00pa3oBaHMsl, ECTECTBO3HAHUS U HAYYHO-TEXHUIECKOTO MPOIIECCa.

O®u3uka Kak Hayka HMeEeT CBOeH MpeAMETHOHl 00JacThio 00I1ue 3aKOHOMEPHOCTH
NPUPOIBI BO BCEM MHOTOOOpPa3WM SIBICHHW OKPY)KAIOMIETO HAc MHpa. XapaKTepHbBIE s
COBPEMEHHOM HAayKH HMHTETPAllMOHHbIC TEHACHIIUU IMPHUBEIU K CYIIECTBEHHOMY PAaCIIUPEHUIO
00BbeKTa (PM3UIECKOTO UCCIIEOBAHUS, BKIIFOYAasi KOCMHUYECKHUE SBJICHU (acTpo(dU3UKa), SIBICHUS
B Heapax 3emiu U IUiaHeT (reodusuka), HEKOTOpble OCOOCHHOCTH SIBICHUU YKUBOTO MHUpA U
CBOMCTBAa JKUBBIX OOBEKTOB (OMOU3MKA, MOJICKYJsIpHAs OuoJIoTHs), HH(POPMAIMOHHBIE
CUCTEMBI (TIOTYIIPOBOAHHUKH, JTa3epHasl M KPUOT€HHAsl TEXHHUKA Kak ocHOBa DBM). ®usuka crana
TEOPETUUECKON OCHOBOI COBPEMEHHON TEXHUKU U €€ HEOTHEMIIEMOM COCTAaBHON YaCThIO.



OcHoBHOM 3a1aueit u3yueHust PU3NKH SBJISETCS (OPMHUPOBAHUE M PA3BUTHE Yy YUCHHKA
HayYHBIX 3HAaHUH W YMEHHUH, HEOOXOIMUMBIX IS TOHWMAaHHS SBICHHH U TPOIECCOB,
MPOUCXOJSIINX B IPUPOJE, OBITY, ATl MPOJODKEHUS 00pa30BaHMUS.

ConmepxkaHue  KaXJIOro  pa3fena  BKIIOYAeT  TEOPETUYECKHH W MPAKTHKO-
OPUECHTUPOBAHHBIM MaTepuan, peaau3yeMblii B (opMe JEeKIMOHHBIX, NPAKTUYECKUX H
71a00paTOPHBIX 3aHSATHH.

B mnporpamme yuTeHbl 0COOEHHOCTH COAEp)KaHUS OOyUYeHHs] TO CHEIHaTbHOCTIM
TexHojoruueckoro npopuis B yupexaenusx CIIO.

B yue6nom mumane IIIICC3 wmecto yueOHON nucuuiuiiHbl ®Pu3znka — B COCTaBe
00111e00pa30BaTEeNbHBIX yUE€OHBIX MUCIMIUIMH IO BBIOOPY, (HOPMHUPYEMBIX M3 005S3aTEIbHBIX
npeameTHbIx obmacteit ®I'OC cpennero o6mero oopa3zoBaHus.

1.3. 1.3. lean u 3aa4u AUCHMILIMHBI — TPe0OBAHUA K Pe3yJIbTAaTAM OCBOCHUS
co/lep KaAHUs JUCHHUILIMHBI

Coneprkanue mporpaMMbl 00111€00pa30BaTENHLHON NUCIMIUIMHBI DU3KMKa HANPaBICHO HA
JOCTHKEHHE CIeAYIONINX HeJIeii:

. dbopMupoBaHue y OOy4arOUIMXCsS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHusl,
3HAYMMOCTU (PU3MYECKUX 3HAHUHM JJIS1 COBPEMEHHOI0 KBATU(UIIMPOBAHHOTO CIELUANNCTA TPU
OCYIIECTBICHUH €T0 MPo(ecCuOHAIBHOM 1eATeTbHOCTH;

. (bopMHpOBaHUE €CTECTBEHHOHAYYHOH IPaMOTHOCTH;

e oBIajeHue creuuduueckoil cucreMoil (GpU3NUECKHX TOHATUN, TEPMUHOIOTHUEH U

CHMBOJIMKOM;
. OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;
. OBJAJEHUE  OCHOBHBIMM  METOJAMHM  HAy4yHOTO  IIO3HAaHHUS  IPUPOJBIL,

UCTIONIB3YeMbIMU B (u3uke (HAOMIOACHHE, ONMHCAHWe, W3MEpPEHHUE, BBIIBIDKEHUE THIIOTES,
IIPOBEJICHUE IKCIIEPUMEHTA);

. OBIIAJICHNE YMEHUSMU 00pabaThiBaTh JaHHBIE OKCIIEPUMEHTa, OOBICHATH
MOJTyYCHHBIC PE3yNIbTAThI, YCTAaHABIUBATH 3aBUCUMOCTH MEXIy (DM3MUSCKUMU BEIMYMHAMH B
Ha0JII01a€MOM SIBJICHUH, JCIaTh BHIBOJIBL;

. dbopmupoBaHHEe yMEHHs pemiaTh (U3MYECKHUE 3aJaud  Pa3HBIX YPOBHEH
CJII0’KHOCTH;
. pa3BUTHE T[O3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX

CIIOCOOHOCTEH B TIpoliecce MPHOOPETEHUSI 3HAHUN C HMCIIOJIb30BAHUEM Pa3IUYHBIX HCTOYHHKOB
WHPOPMALIMK COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH; YMEHHH (HOpMyIHpoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO ITO3WIIMIO [0 OTHOIICHHIO K (U3NYCCKOW HWH(POpMAIUH,
MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB;

. BOCIIMTaHHUE YyBCTBA TOPJIOCTH 38 POCCHHCKYIO (PH3HUECKYIO HAYKY.

OcBoenue kypca «Pu3nkay npeanojaracT peeHne CIeIYONIX 3a1a4:

. npuoOpeTeHrne 3HaHWK O (yHIAMEHTANIBHBIX (PU3MUECKUX 3aKOHAX, JISKAIINX B
OCHOBE COBPEMCHHOH (pHU3MUECKOW KapTUHBI MHUpA, TNPUHIMIIOB JEHCTBHS TEXHUYECKUX
YCTPOWCTB M TPOM3BOJCTBEHHBIX IPOILIECCOB, O HaWOOJee BaKHBIX OTKPBITHSIX B 00JaCTH
(U3HKY, OKa3aBIIUX OMpPEIEISIONIee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTHH;

. NMOHMMaHWe (QHU3MUECKOW CYIIHOCTH SIBIICHHH, MPOSBISIFOIIMXCS B pPaMKax
MIPOU3BOJICTBEHHOU ACSITENFHOCTH;

. OCBOCHHE CIIOCOOOB WCIIOJIb30BaHUS (DU3MYCCKUX 3HAHMW JIJIS  PEIICHHUS
MPAKTUYECKNUX ©W  TpOo(eCCHOHATBHBIX  3a/lad, OOBSCHEHUS  SBICHUH  MPUPOIHI,



MIPOM3BOJICTBEHHBIX M TEXHOJOTMUECKUX TPOLIECCOB, NPHUHIMIIOB JEHCTBUS TEXHUYECKHX
puOOpPOB M YCTPOMCTB, 0OecreueHus: 6€301acHOCTH MTPOU3BOJICTBA U OXPAHBI IPUPO/IbI;

. ¢dopmMHpoBaHHE YMEHHUH pelath y4eOHO-TIPaKTHUECKUE 33aJa4l (PU3UUECKOro
COJIEpKaHus C YIETOM MPOoeCCUOHATHFHON HANIPABICHHOCTH;

. npruoOpeTeHre OmbiTa MO 3HAHHUS M CAaMOIIO3HAHMS; YMEHUH CTaBUThH 3a7audl H
peuath npodsieMbl ¢ y4€TOM NMpo(ecCHOHANbHON HAPaBICHHOCTH;

. ¢dbopmMHupoBaHHE yMEHHUIl MCKaTh, aHAIM3UPOBATh M 00pabaThIBaTh (HPU3HUYECKYIO
uH(popMalnio ¢ yu€ToM MpodeccrnoHalbHOM HallpaBIEHHOCTH;

. MOJTOTOBKA OOYYAIOIIMXCS K YCHEIIHOMY OCBOSHHIO JHCIUIUIMH U MOJIYJIeH
IpoQeCCUOHATBHOTO IMKJIA: (OPMHPOBAHME Y HHUX YMEHUH M ONbITa JESITEIbHOCTH,
XapakTepHbIX i1 MPoQEeCcCHil/T0IKHOCTEN CITyKallluX WM CIEHUaIbHOCTEH, MOJyYyaeMbIX B
npodecCUOHATIBLHBIX 00pPa30BaTENIbHBIX OpraHU3alMsIX;

. MOJArOTOBKAa K (DOPMHUPOBAHHMIO OOIIMX KOMIIETEHIUH OyAyIIero crenuaiucTa:
caM0o00pa3oBaHMsl, KOMMYHHUKAIMM, TPOSIBICHHUS TIPa)kJaHCKO-NATPUOTUUYECKON MO3MILHNH,
COTPY/JHUYECTBA, MPHUHATHUA PEUIEHUH B CTAaHJApPTHOM W HECTaHJApPTHOM CHUTyalusX,
IPOEKTHPOBAHUS, TPOBEJCHUS (UIUUYECKUX HU3MEpeHul, 3PQPeKTUBHOIO M OE30MaCHOTO
HCIOJIb30BAaHUS PA3JIMYHBIX TEXHUUYECKUX YCTPOMCTB, COOIIOAECHUS IPAaBUII OXpaHbl TpyJa MpU
pabote ¢ puznueckumu npudopamu U 000pPYyJOBaHUEM.

OcobeHHOCTh (hOpMUPOBAHMSI COBOKYIHOCTH 3a7ad M3y4eHUs (GU3UKU I CUCTEMBI
cpeaHero mNpoQeccHoHaIbHOTO 00pa30BaHUsl 3aKIIOYAETCS] B HEOOXOAMMOCTH peasln3alluu
npodeCCUOHATBLHONM  HANpaBJICHHOCTU pellaeMbIX 3aaady, yuyéra ocoOeHHocTel cdepsl
JeSTeTbHOCTH OYAYIIHX CIIEIHATUCTOB.

OcBoenue cojaepxaHuss yueOHOM aucuuiuiiHbl Pusuka obecreuynBaeT IOCTHXKEHHE
CTYJEHTAMH CJENYIOLINX Pe3yJbTaTOB:

JAUYHOCHHBIX:

o YyBCTBO TOPJOCTH U YBaXEHHUS K HMCTOPUM U JIOCTHIKEHUSM OTEUECTBEHHOU
¢bu3nyeckoil HaykH;

. ¢u3nYecKrd rpaMOTHOE MOBEIEHUE B MPO(EeCcCHOHAIBHON JEeSTENIbHOCTH U OBITY
pu oOpaleHuu ¢ npudopamu 1 ycTpoiicTBamu;

o TOTOBHOCTh K TPOJODKEHUIO OOpa3oBaHUS M TOBBIIICHUS KBATU(UKAIMH B
n30paHHO MPoheCCHOHATBPHON JEATETPHOCTH W OOBEKTHMBHOE OCO3HAHWE PONH (PU3NYECKUX
KOMIIETEHIINH B 3TOM;

o YMEHHE HCIOJb30BaTh JIOCTH)KEHUS COBPEMEHHOM (HU3MYECKOW HAayKu U
(GU3NYEeCKUX TEXHOJOTMH Ui MOBBIIMIEHUS COOCTBEHHOIO MHTEIIEKTYaJIbHOTO pa3BUTHS B
BbIOpaHHOU NPO(ECCHOHABHOM NeSTEIbHOCTH;

. YMEHHUE CaMOCTOSITeNIbHO JOOBIBaTh HOBbIE U ce0s (U3MUecCKue 3HaAHUS,
WCTIONB3YS JJISl 3TOTO JJOCTYITHBIE UICTOYHUKY MH(DOpMAITNH;

o YMEHHUE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHHS B KOMaHJAE IO
pelIeHrIo 00IuX 3a/1a4;

o YMEHUEC  YIPABIIATH CBOCHM  IIO03HABATCIILHOM ACATCIIBHOCTBIO, IIPOBOAWTH
CaMOOILICHKY YPOBH: COOCTBEHHOT'O HHTCJUICKTYAJIbHOT'O Pa3BUTHUSA;

MemanpeOMemelx:

L4 HCIIOJIb30BAHHUC PA3JIMYHBIX BUIO0B MMO3HaBaTEIILHOM JACATCIIBHOCTH AJIA PCHICHHA

(bI/IBI/I‘-ICCKI/IX 3aaa4, IMPUMCHCHUC OCHOBHBIX MCTOJAOB IIO3HAHUA (Ha6J'IIOI[eHI/I}I, OIIMCaHMu,



U3MEpEHMs,  OKCIIePUMEHTa) AN M3yYeHUs  pPa3NU4YHBIX  CTOPOH  OKpY’Karomiei
JNIEHCTBUTEIBHOCTH;

o UCIIOJIb30BAaHNE OCHOBHBIX WHTEIUICKTYaJbHBIX OMEpaluii: MOCTAHOBKH 3aJauH,
dbopMyIMpoBaHHS THIOTE3, aHAIW3a W CHHTE3a, CPaBHEHHS, OOOOIICHHS, CHUCTEMaTH3aIlUH,
SIBIICHUSI IPUYMHHO-CIICJCTBEHHBIX CBSA3EH, MOUCKA aHAJIOTOB, (OPMYIUPOBAHUS BBIBOAOB IS
W3YYCHUS Pa3IMYHBIX CTOPOH (PU3UYECKMX OOBEKTOB, SIBICHHUH W MPOIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOUMOCTh CTAJIKHUBATHCS B MPOPECCHOHANTBHOM cdepe;

J yMEHHE TEHEpPHpOBaTh HJEH M OIpPEIESATh CPEACTBA, HEOOXOAMMBIE UI WX
peanu3anum;

o YMEHHE HCIIOJIb30BaTh pa3IMYHbIE HMCTOYHHUKHU JUIS TONydeHHs (Hu3ndecKon
uH(OpMaINy, OIIEHUBATH €€ JJOCTOBEPHOCTH;

o YMEHHE aHAJTU3UPOBATh U MPEICTABIATH HHPOPMAIIUIO B Pa3IHYHBIX BUIAX;

o yMeHHE MyOJIMYHO MPEACTAaBIATh PE3YJNbTaThl COOCTBEHHOTO HCCIICIOBAHUS,
BECTH JMCKYCCHHM, JIOCTYIIHO M TapMOHHMYHO COYeTas cojaepikaHue U (opMbl mpencTaBisieMoi
uHpOpMaLNH;

npeomemmuuix:

J cpOPMHUPOBAHHOCTH TPEJICTABICHUI O POIM M MecTe (U3UKH B COBPEMEHHOM

HAyYHOU KapTHHE MHpa; TOHMMaHHE (H3MYECKOH CYNIHOCTHM HaOIogaeMbIX BO Bcenennoi
ABNCHUNA, ponu (u3MKH B (POPMHUPOBAHUM Kpyrozopa M (QyHKUIHMOHAIBHOM TI'PaMOTHOCTHU
YeJIOBEKa ISl PEIICHUs IPAaKTUUECKUX 3a/a4;

J BJIaJICHHE OCHOBOIIOJIATAONIMMHE (HPU3MICCKIMH TOHSATHSIMHE, 3aKOHOMEPHOCTSIMH,
3aKOHAaMH U TEOPHSIMHU; YBEPEHHOE UCIIOJIb30BaHNE (PU3NIECKON TEPMUHOIOTUU M CHMBOJIUKH;

o BJIQJICHUEC OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHUS, WCIOIb3yeMbIMH B
¢busnke: HAOIIOIEHNEM, OTTMCAHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM;

. yMeHHUS 00pabarhiBaTh pe3ybTaThl WU3MEPEHHH, OOHApYKHBATh 3aBUCHUMOCTH
MEXTy PU3NICCKUMU BEIIMYUHAMHE, OOBSICHATh MOJyUYCHHBIC PE3yJIbTATHI U JICJIaTh BBIBOIBL;

o c(hOpMHUPOBAHHOCTh YMEHUS periaTh PU3NIECKUE 3a/1a4H;

o c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSATH ITOJTYYCHHBIC 3HAHHS JUI OOBSICHCHUS

YCIOBUN mNpoTekaHus (PU3MUEecKHX SBJICHMN B Mpupojae, npodeccroHanbHoil chepe u ans
MPUHSATHUS IPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

. c(hOpMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM TI0O OTHOIIEHHUIO K (HU3WYecKoin
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

1.4. PexoMeHayeMoOe KOJIMY€CTBO YACOB HA OCBOEHHE MPOTrPaMMBbI JIMCHUTIMHBI:
MaKCUMAJIbHOM yueOHOM Harpy3ku oOyuaromerocs 296 (+39 MuauBuayanbHbIN TPOEKT) YacoB,
B TOM YHCIIE:
00s13aTe/IbHOI ayTUTOPHOU y4eOHON Harpy3ku oOydJaromierocs 278 Jaca;

CaMOCTOATEIbHOI paboThl 0Oyuaromerocs 12 vaca.



2. CTPYKTYPA M COJAEP)XAHUE YUYEBHOM JUCIUILINHBI
2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4e0HOI padoThl

Buo yueonoit pabomot Oovem uacos

MakcumanbHas yueOHas Harpy3ka (Bcero) + UHauBuaya bHbIil 296+39

MPOEKT

Oo0s3aTennbHAst ayIUTOPHAs YueOHasi Harpy3Ka (Bcero) 278

B TOM YHCIIE: -
JIEKIIUOHHBIE 3aHATHU 156
nmabopaToOpHBIC 3aHATHS -
IIPAKTHYECKNE 3aHATUS 122
KOHTPOJIbHBIE Pa0OTHI -
KypcoBas paboTa (poekT) (eciu npedycmompeno) -
MIPOMEXKYTOYHAS aTTECTAIUS 4
KOHCYJIBTAIUA 2

CamocrosiTesibHast padoTa o0yuarouierocs (Bcero) 12

[TpomesxyTounast arrectanus B hopme: uroronas orneHka (1 cemectp); ax3ameH (2 cemectp)

2.2. TemaTuveckuii IJIAH U co/iep:KaHNe Y4eOHOM AU CHMIIIMHBI

HaumeHoBaHme pa3aeiia

KoanyecTBo yacoB Ha

pasnen

Aynu-
TOpHast
padora,

yac

Camocro-
sATeIbHAS
pa6ora, yac

Tembl pa3znena

Beenenue. ®usuka u METOIBI
Hay4HOTO MO3HAHUS

Tema 1. ®usuka — HayKa 0 IPUPOJIE.
®uznueckue 3akoHbl. OCHOBHBIE
AIIEMEHTHI (PU3NUeCcKOi KapTHHBI MHpA.

Pazgen 1. Mexanuka

24

Tema 1. OcHOBBI KMHEMATHKU

Tema 2. OCHOBBI TUHAMUKH

Tema 3. 3akoHEI COXpaHCHHA B MCXaHHUKC

Paznen 2. MonekynsipHast
(u3HKa ¥ TepMOTUHAMHUKA

52

Tema 1. OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKON Teopun. MneanpHbli ra3

Tema 2.0OCHOBBI TEPMOIMHAMUKH

Tema 3. ArperaTHble COCTOSTHUS
BellecTBa U (a30BbIE MEPEXOb

Paznen 3. DnexkrpoanHamMuKa

76

Tema 1. DnexTpuyeckoe moiie

Tema 2.3aK0HBI ITOCTOSHHOTO TOKA

Tema 3.2nekTpuyecKuii TOK B
Pa3NUYHBIX Cpeaax

Tema 4. MarautHoe 110J1€

Tema 5.9neKTpoMarHuTHAsE UHIYKIHS

Pasgen 4. Konebanus u BOJIHBI

40

Tema 1.Mexannueckue KoaeOaHUs U BOJIHBI

Tewma 2. D1eKTpOMarHuTHBIE KOJIeOaHHS

Paznen 5. OnTuka

40

Tema 1.ITpupona cBera

Tema 2.BoHOBEIE CBOMCTBA CBETA




Tewma 3. CriermanbHast TEOPUS OTHOCUTETBHOCTH

Paznen 6. KBanTtoBas ¢usuka 22 1 Tema 1.KBantoBas ontuka
Tema 3.®Ou3uka aTOMHOTO S1pa
Paznen 7. Ctpoenne 20 1 Tema 1.Ctpoenne ColHEUHOM CUCTEMBI
Bcenennoi
Tema 2. OBomtonust Beenennoit
278 12
+2
KOHCYJIbTAI]
us
+4 TIA
Hroro 284 12 296




3. XAPAKTEPUCTUKA OCHOBHbIX BU/10B
YUYEBHOMU JIEATEJIBHOCTHU CTYJIEHTOB

HaumeHoBaHue pa3aena/TeMbl

Bunbi yueOHbIX AeiicTBU

Beenenue. @usuka U METOABI HAYYHOTO ITO3HAHUS

YMmenus THOCTAaHOBKH neen JIEATETLHOCTH,
IUIAHUPOBAHUSI  COOCTBEHHOM  JEATEIBHOCTH  JUIs
JIOCTMDKEHUS! TOCTABJICHHBIX LIENeH,

NPEIBUACHUS  BO3MOXHBIX  PE3yNbTAaTOB  3THX
JIEUCTBUM, OpraHU3alMi CAaMOKOHTPOJS W OLEHKHU
MOJYYEHHBIX PE3yJIbTaTOB.

Pa3BuTne crocoOHOCTH SICHO M TOYHO H3JaraTth CBOU
MBICJIM, JIOTHYECKH OOOCHOBBIBaTh CBOI TOYKY
3peHHs, BOCIPUHUMATh W AaHAIU3UPOBAaTh MHEHHS
co0eceTHIKOB, ITPHU3HaBas IPaBo IPYroro YesioBeKa Ha
HMHOE MHEHHUE.

[TpousBenenne wm3MepeHus (U3NYECKUX BEIUYUH U
OIIEHKAa T'PaHUIIbl HOTPEIIHOCTEN U3MEPEHUH.
IIpencraBnenue rpaHulbl MOTPEMIHOCTEN W3MEPEHUIt
MIPH TIOCTPOCHUH TPaUKOB.

YMeHue BBICKa3bIBaTh THUIOTE3bl IS OOBSCHEHUS
HaOJII0JaeMBIX SIBJICHHH.

YMenue npeasiaraTb MOJIENIH SBICHUMN.

Yka3aHue TpaHHWI TNPUMEHUMOCTH  (U3NIECKHUX
3aKOHOB.

W3noxxeHne OCHOBHBIX [MOJIOXKEHUHA COBPEMEHHOM
Hay4HOU KapTUHbI MUpA.

[TpuBeneHne NpuMepoB BIHUSHUS OTKPHITHH B (H3HKE
Ha MPOTrpecC B TEXHUKE M TEXHOJIOTHH IMPOU3BOJCTBA.
Hcnonp3oBanue HTepHETA 1S TIOMCKA WHPOPMAIIAN

Pa3gen 1. Mexannka

Tema 1. OcHOBBI KHHEMATHKH

HpeﬂCTaBﬂeHHe MEXaHHYECKOI'O JABHKCHUS TCJ1a
YpaBHEHUSIMU 3aBUCHMOCTH KOOPJIMHAT W MPOCKIIUEH
CKOPOCTH OT BPEMEHH.

[IpencraBneHre MEXaHUYECKOTO JBIDKCHHS — Teja
rpaduKaMi 3aBUCUMOCTH KOOPIMHAT W IPOCKIUCH
CKOPOCTH OT BPEMEHH.

OmnpeneneHre  KOOPIWUHAT  NPOWICHHOTO  MYTH,
CKOpPOCTH ¥ YCKOpEHHs Teila 1o rpadukam
3aBHCUMOCTH KOOPAWHAT W TMPOCKIMA CKOPOCTH OT
Bpemenu. OrmpeneieHne KOOPAWHAT MPOUICHHOTO
IIyTH, CKOPOCTU M YCKOPEHWs Tela IO YPaBHEHHUAM
3aBUCHMOCTH KOOPJAMHAT W MPOCKIUH CKOPOCTH OT
BpPEMEHU.

[IpoBeneHne CPpaBHUTEIBHOTO aHAIHN33a PABHOMEPHOTO
Y PAaBHOIICPEMEHHOTO JIBUKCHUH.

VYkazaHue  HCHOJNB30BAHUSI  MOCTYMATENBHOTO |
BPAIIATEILHOTO ABUKCHUH B TEXHUKE.

[MpuoOperenne omeiTa pabOTEI B rpymme ¢
BBIITOJTHCHUEM Pa3JIMYHBIX COIIMATBHBIX POJICH.
Pa3paboTka BO3MOXHOW CHCTEMBI JIEHCTBUU U
KOHCTPYKIMU I OKCTIEPUMCHTAJILHOT'O OMPCACIICHUA
KAHEMATHYEeCKUX BEIIMUYKH.

[pexacraBnenne WHGOpPMAIMKM O BHIAX JBUKEHHS B
BHUJE TaOIULbI

Tema 2. 3aKOHBI COXpaHEHHUS B MEXaHUKE

HpI/IMeHCHI/Ie 3aKOHa COXpaHCHHA HUMIIyJbCa JJid




BBIYUCIICHUSI HM3MEHEHHH CKOpOCTEH Tel TMpH HX
B3aUMOJIEUCTBHUSIX.

N3mepenne paboThl CHII M M3MEHEHHE KHMHETHYECKOU
SHEPIrUH Tema.

Berurncienie paboThl CHI U U3MEHEHHsI KHHETHYeCKON
SHEPIUu Tema.

Beluncrnenne  MOTEHOMABHOW  JHEPIMHM TEl B
TrPaBUTALIHOHHOM IIOJIE.

OnpeneneHde MOTEHUUAIBHOW  JHEPrUM  YIPYTO
JeopMHpPOBAaHHOTO Tesla MO W3BECTHOU Jedopmanuu
U JKECTKOCTH Tela.

IIpumeneHne 3akOHa COXPAHEHUS MEXAHUYECKOM
SHEpPIUu MpPH pacueTax pe3ylbTaTOB B3aUMOACUCTBHM
TeN rPaBUTALUOHHBIMU CUJIAMH U CUJIAMHU YIPYTOCTH.
Ykazanue TpaHUIl IPUMECHUMOCTH 3aKOHOB MEXAaHUKHU.
VYkazaHue y4yeOHBIX [UCIUIUINH, [pPU H3YYCHUH
KOTOPBIX UCIIOJIB3YIOTCS 3aKOHBI COXPAaHEHHUS

Pa3nen 2. MonexynsipHas pusnka v TEpMOJUHAMHKA

Tema 1. OCHOBBI MOJIEKYIISIPHO-KHHETUYIECKOM
Teopuu. neanpHelii ras.

Belimonunenune 9KCIICPUMEHTOB, CITYKaITUX IS
000CHOBaHMS MOJIEKYJISIPHO-KMHETUYECKON  TEOpUH
(MKT).
Pemenne 3amady ¢ TpPUMEHEHHEM  OCHOBHOTO
YpaBHCHHSI  MOJICKYJSIPHO-KMHETHUYCCKOW  TEOPUU
rasoB.
OnpeneneHne mapaMeTpoB BEIIECTBa B Ta3000pa3HOM
COCTOSSHHM Ha OCHOBAHWH YPAaBHEHHUS COCTOSHHS
uaeanpHoro  raza.  OmpeneneHue — mapaMmeTpoB
BeIlleCTBa B ra3zo00pa3zHoM COCTOSIHUT u
MPOUCXOJAIIMX TPOIECCOB TIO0 Tpadukam
3asucumoctu p (T), V (T), p (V).
DKCIIePUMEHTATFHOE HCCIICIOBAaHUE 3aBHCUMOCTH [
(M), V (1), p (V). IIpencrasnenne B Bune rpaguxoB
M30XOPHOTO,  HM300apHOTO M H30TEPMUYECKOTO
MIPOLIECCOB.
Bolunicnenue  cpeaHel  KMHETMYECKOM — SHEPTUM
TEIUIOBOTO  JBIDKEHUS  MOJEKYJI 10 HM3BECTHOM
TeMIlepaType BelecTRa.
Bricka3niBaHue TUIIOTE3 JUTSt 00BACHEHUS
HaO0II0OHaEMBIX SIBJICHUM. Yka3anue TPaHHULL
MPUMEHIMOCTH MOJETH «HICalbHBIN ra3)» M 3aKOHOB
MKT

Tema 2.0OCHOBBI TEpPMOIUHAMUKH

W3MepeHne koauuecTBa TEIUIOTHI B Ipoleccax
Teionepenayd. Pacder  KoiIM4YecTBa  TEIUIOTEHI,
HEOOXOAWMOTO  JUI  OCYIIECTBICHHS  3aJaHHOTO
mpouecca ¢ Termionepenayeil. Pacuer wu3MeHeHHs
BHYTPEHHEH SHepruu Ten, paboThl M MepelaHHOTO
KOJIMYECTBA TCIJIOTBI C HCIOJB30BAHHUEM IIEPBOIO
3aKOHa TEPMOJUHAMUKU.

Pacder paboTBI, COBEpHICHHOW Ta3oM, MO TpaduKy
3apucuMocTap(V).

Beruncienne paboTel  rasa, COBEpIICHHOW MpH
U3MEHEHUH COCTOSHHUS 10 3aMKHYTOMY IIMKITY.
Brraucnenne KIIJ] npu coBepmieHnn ra3oM paboOTH B
mporeccaX W3MEHEHHs COCTOSIHHS 10 3aMKHYTOMY




uKiIy. OOBSICHEHHE NPUHLUIIOB JSHCTBUS TEIUIOBBIX
MamuH. JleMoHCTpanus poiau (HU3MKH B CO3MAHUU H
COBEPIICHCTBOBAHUH TETIIOBBIX JABHUTATEIICH.
W3noxxeHne  CyTM  OJKOJOTHYECKMX  mpoOieMm,
00yCIIOBJIEHHBIX pPA0OTOM TEIUIOBBIX JBUTATENEH W
MpEeUIOKEHNE MYyTH UX pelIeHUs. YKa3aHWe TpaHull
NPUMEHUMOCTH 3aKOHOB TEPMOIMHAMHUKH. YMCEHHUE
BECTH JWAJIOr, BBICIYIIMBATh MHEHHE OIIIOHEHTA,
y4acTBOBAaTh B JIUCKYCCHH, OTKDBITO BBIpaXaTb H
OTCTauBaTh CBOIO TOYKY 3PEHUSL.
Vka3aHue y4eOHBIX IHCUMIUIMH, NPH H3YYCHUH
KOTOPBIX HCIIONB3YIOT y4eOHBIM MaTepual «OCHOBBI

TCPMOANHAMUKI

Tema 3. ArperaTHbIe COCTOSIHUS BEIIECTBA U (ha30BEIC
TIePEeX0/IbI

I/I?)MepeHI/IG BJIQ)KHOCTU BO3JyXa. Pacuer xommuectBa

TETIOTBI,  HEOOXOAMMOTrO  [UIi  OCYILECTBICHHUS
Impoliecca Mepexo/a BEleCcTBa U3 OJHOTO arperaTHoro
COCTOSIHUA B APYTOE€.
OKCNepUMEHTAIIBHOE HCCIIEI0BaHUE TEIUIOBBIX
CBOWCTB BEILECTBA.

IIpuBenenue NpuMEPOB KaNWULAPHBIX SIBJICHUN B
ObITy, IpUPOJE, TEXHHUKE.

HccnenoBaHre MEXaHHYECKHX CBOWCTBTBEPABIX TeEIN.
[Mpumenenne (U3NUECKUX TOHSATHH W 3aKOHOB B
yueOHOM MaTepHaie NpoecCHOHATBHOTO XapakTepa.

Hcnonp3oBanne MHTepHeTa 1 TIOMCKa HHGOpMAIHH

0 pa3paboTKaXx W TPUMEHEHHSIX COBPEMEHHBIX
TBEPIBIX U aMOP(HBIX MaTePHAIOB

Paznen 3. DnexrpoauHamuka

Tema 1. DnekTpudeckoe mouie. Beiuncnenne  cunm B3aMMOJEHCTBHS  TOYEUYHBIX

NIEKTPUUIECKHX 3aPSAI0B.

Beruncienre HanpspKEHHOCTH 3JIEKTPUYECKOTO  TIOJIS
OTHOTO ¥ HECKOJBbKHX TOYEYHBIX 3JIEKTPHUYECKUX
3apsAI0B.
Bblunciienre  MOTeHIMANa  ANEKTPUYECKOro  TOJIs
OTHOTO ¥ HECKOJBbKHX TOYEUHBIX 3JIEKTPHUECKUX

3apAa0B. I/IBMepCHI/Ie PAa3HOCTU NOTCHIHAJIOB.

Wzmepenue SHEepruu 3JIEKTPHUECKOTO oJIst
3apsKEHHOT0 KOHJIEHCATOopa.
Beruncinenne  SHEpTMM  ANEKTPUUYECKOTO  TIOJIS

3apsKEHHOTO KOHICHCATOPA.

Pa3paboTka 1iaHa W BO3MOXHOW CXEMBI JIECHCTBHIA
IKCIIEPUMEHTAIILHOTO OMpPENEICHUs DJIEKTPOEMKOCTH
KOHJIGHCATOpAa W JURJICKTPUYECKON IPOHUIIAEMOCTH
BEIIIECTBA.
[IpoBenenue CpPaBHUTEILHOTO aHalM3a

T'pPaBUTAIUOHHOI'O U JJICKTPOCTATHUICCKOTO rmonei

Tema 2. 3aK0HBI TOCTOSHHOT'O TOKA.

W3mepeHne  MOLIHOCTH  3JEKTPUYECKOTO  TOKa.
Wzmepenne OJIC M BHYTPEHHErO COMPOTHBICHHSA
HCTOYHMKA TOKA.

BeimonHeHre pacyeToB CHIIBI TOKA W HaIlpsHKCHUH Ha
ydacTKax JNeKTpuueckux uened. OObsACHeHHE Ha
IpUMepe EKTPUIECKOH LenH ¢ AByMsI HCTOYHUKAMU
(OHC), s

JJIEKTPUYECKON  DHEpPrUu

TOKa KaKkoM cirydae HUCTOYHHUK

paboTaecT B peXKHME




TeHepaTopa, a B KAaKOM - B PeKUME MTOTPeOUTENS.
OnpeneneHne TeMIepaTypbl HHTH  HaKaJMBaHU.
H3aMepeHne 31eKTPHIECKOTo 3apsia JICKTPOHa.

Tema 3. DneKTpu4ecKuil TOK B pa3iIMuHbIX
cpenax

[IpoBenenue CPaBHUTEIBHOIO aHajau3a
MOJIYTIPOBOJAHUKOBBIX JINOAOB U TPHUOMOB.

CHsITHE BOJIBTAMIIEPHON XapaKTEPUCTUKH TUOJIA.
Hcnonp3oBanue MHTepHETA 11 TIOMCKA HH()OPMAIHH
0 NEepCHeKTUBAX PAa3BUTUS  MOJYNPOBOIHUKOBOM
TCXHUKH.

VYcraHoBKa NPUYUHHO-CIIEACTBEHHBIX CBSI3EH

Tema 4. MarauTtHoe 11071€E.

U3zmepenue WHYKIUH MarHUTHOTO OJISL.
Berunicienue cui, AEHCTBYIOMIMX Ha MPOBOTHHK C
TOKOM B MarHMTHOM Tiojie. Bplumcnenue cwui,
JIEWCTBYIOIINX HA DIIEKTPHUYECCKUI 3apsill, IBIKYIINHCS
B MarHWTHOM MOJIE.

OObsicHeHHEe  TpUHIWIA  JCWCTBUS  TeHepaTopa
JJIEKTPHYECKOTO TOKAa M BJIEKTPOU3MEPHUTEIBHBIX
npubopoB. OOBSICHEHHE NPHUHIMINA JEHCTBHS Macc-
cnekrporpada, yCcKopuTedeW 3apsHKEHHBIX YacTHIL.
OOBsICHEHHE POJIM MarHUTHOTO TMOJISI 3eMJTU B JKU3HH
pacTeHuii, )KUBOTHBIX, YEJIOBEKA.

Tema S.QHGKTpOMaFHI/ITHaH WHAYKIUA.

UccnenoBanue SIBIICHUN 3JIEKTPOMArHUTHOM
WHAYKOWHW, CAMOUHIYKIIHUH.

Brruucnenue OHEPIvU MarHUTHOT'O MOJIA

[TpuBeneHne MPUMEPOB NMPAKTHYECKOTO MPUMEHCHHUS
W3yYCHHBIX SIBIICHHH, 3aKOHOB, IPHOOPOB, YCTPOHUCTB.
IIpoBeneHue CpaBHUTENIBHOTO  aHaiM3a  CBOMCTB
IEKTPOCTATUYECKOTO, MAarHUTHOIO U  BHUXPEBOTO
JEKTPUYECKUX TOJIEH.

OObsicHeHHEe Ha TNpUMEpe MATHUTHBIX SIBICHUH,
noyeMy (HM3MKYy MOXKHO  paccMaTpuBaTh  Kak
METaAUCIUIUINHY

Pasznen 4. Konebauus u BOJHBI

Tema 1.Mexannueckue KoiaeOaHus

HccrnenoBanne 3aBUCHMOCTH TI€pHOAa KoJeOaHHH
MaTEeMaTHYECKOTO MAasTHHUKA OT €ro JUTMHBI, MacChl U
aMIUTUTY OBl KoneOaumid. VccnenoBanne 3aBUCUMOCTH
nepuosia KoiebaHuii Tpy3a Ha MPY>KUHE OT €ro Macchl
U KECTKOCTHU IPY>KHUHBI. Brruncnenue nepuoga
Kolle0aHWH  MaTeMaTH4ecKoro  MasTHHKAa 10
W3BECTHOMY 3HAUEHHUIO €ro JJINHEL. BbraucieHue
neproia KojebaHuii rpys3a Ha IpYKHUHE 110 U3BECTHBIM
3HAQUEHMSIM €ro MacChl U JKECTKOCTH IIPY>KHHBL.
BripaboTka HaBBIKOB BOCHPHWHUMATH, aHAIN3WPOBATH,
nepepabaTbiBaTh W TPEABSBIATh HWH(OPMAIUIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 331a4aMHU.

[MpuBenenue MPUMEPOB aBTOKOJIE0ATENHEHEIX
MexaHn4eckux cucrteM. [IpoBenenue knaccudukanuu
KoJieOaHui

Tema 3.DneKTpOMAarHUTHbBIE KOJICOAHUS U BOJIHBI HaGmonenue OCIIHIITIOTPaMM TapMOHHYECKUX

KOJieOaHUI CUJIbI TOKA B LIETIH.

Nsmepenue 3IEKTPOEMKOCTH KOHJIeHCaTopa.
W3mepeHne MHIYKTUBHOCTb KaTyLIKU.

HccrmenoBanne SBICHHUS IJIEKTPHYSCKOTO PE30HAHCA B
MOCJIENOBATENBHOMN IIETH.




[IpoBenenne  aHajormm  MeEXOy  (QU3HYECKUMH
BEJIMYMHAMH, XapaKTEPU3YIOIIMMH MEXAaHUYECKYIO M
3JEKTPOMATHUTHYIO KOJIeOaTeIIbHBIC CHCTEMEI.

Pacuer 3HaueHuMid CcuiIBl TOKAa M HANpPsDKEHUS Ha
9JIEMEHTax LIEeNU IIEPEMEHHOr0 TOKA.

Hccnenosanue npuHIMIA AeHCTBHS TpaHcopMaTopa.
UccnenoBanue npuHLMIA JCHCTBUSL  TeHepaTopa
MEPEMEHHOI0 TOKA.

Hcnonp3oBanue MuTepHeTa 11 OMCKa MH(GOpMAIHU
0 COBPEMEHHBIX CIOCO0aX Mepeiauy AIEKTPOIHEPTUH

Tema 4.OneKTpOMarHUTHBIE KOJICOAHMS BOJIHEL.

OcymiecTBiIeHHE paAuoNepelayd W paguonpueMa.
HccnenoBanue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIICHHS K M3y4YaeMbIM Ha
ypokax (U3UKH OOBEKTaM U OCBAMBAEMBIM BHIAM
IEATEITBHOCTH. O0bBsacHeHNE MIPUHIUITHATIEHOTO
pa3u4usi TPHUPOIBI YIPYTHX U IICKTPOMATHUTHBIX
BONH. M3JOXEHHWE CYyTH 9SKOJOTHYCCKHX MpoOeMm,
CBs3aHHBIX C BHGKTpOMaFHHTHBIMI/I KOHe6aHI/IHMI/I 158
BOJTHAMH.

OOBbsiCHEHHE pOJM  DICKTPOMATHUTHBIX BOIH B
COBPEMEHHBIX HCCIIeJOBaHUIX BeemenHoi

Paznen 5. Onrtuka

Tema 1.IIpuposa ceeta

[IpumeneHre Ha MpPaKTUKE 3aKOHOB OTPAXEHUS U
MpeJOMIIEHHSI ~ CBeTa  IPH  PEUNICHWH  3a/ad.
Onpenenenne CTHEKTPATbHBIX TpaHUII
YYBCTBUTEIBHOCTU YEJIOBEUECKOI0 TJIa3a.

YMeHne cTpouTh N300paXKEHHS TPEAMETOB, TaBACMBIC
JIUH3aMHU.

Pacuer paccrostHMS OT NHH3BI 1O H300paXKeHUs
mpeaMera.

Pacuer ontrueckoi CHUITbI JIMH3BI.

W3mepenue GoKyCHOTO pacCTOSIHUS JIUH3BL
HcnbiTaHue Mojeneit MUKpOoCcKoNa U TeJecKona

Tema 2.BosHOBEIE CBOMCTBA CBETA.

HaGmonenue SIBIICHUS nHTepdhEepeHINN
3JIEKTPOMArHUTHBIX BOJIH.
Habmronenue SIBIICHUS audpakuum

3JIEKTPOMArHUTHBIX BOJIH.
HaGmonenue SIBIICHUS MOJISIPU3ALIUH
AIIEKTPOMArHUTHBIX BOJIH.

W3MepeHne UIMHBI CBETOBOW BOJHEI MO PE3yJIbTaTaM
HaOJIIO e HHS

sBiacHUs wuHTepdepeHiun. HabmoaeHue —sBICHUS
TUpakIuu CBETa. Habmroienne SIBIICHUS
MOJISIPU3ALUK U Jucnepcuy cBeta. [louck paznuuuii u
CXOJICTBA MEXAY MU(DPAKIUOHHBIM U JTUCTIEPCHOHHBIM
CIICKTpaMH.

[IpuBencHWEe NPUMEPOB TMOSBICHHUS B TNPUPOIEC H
UCIIONIb30BaHMs B TEXHHKE SIBICHUI UHTEpEpeHIINH,
qudpaknuy, TONSApU3AlMKA W AUCIEPCHU  CBETa.
[lepeuncieHne  METONOB  TO3HAHHS,  KOTOPHIC
WCTIOJIB30BaHbI IIPU U3YUYCHUN YKA3aHHBIX SBICHUN

Paznen 6. DneMeHTH KBaHTOBOW (DM3UKU

Tema 1.KBaHTOBas ONTHKA.

Habnronenune (hOTOITEKTPHUIECKOTO a¢exra.




OOpscHenne 3akoHOB  CTOjeToBa Ha  OCHOBE
KBAHTOBBIX MPEJICTABICHUI.

Pacyer MakcuManpHOM  KMHETHYECKOM  HSHEPrUH
3JIEKTPOHOB NpH (poTo3meKkTpraecKoM 3 pexTe.
Omnpenenenre padoOThl BBIXO/a JEKTPOHA MO rpaduKy
3aBUCHUMOCTH MaKCUMaJbHOM KMHETHYECKON 3Hepruu
(DOTODNIEKTPOHOB OT YacTOTHI cBeTa. l3mepeHwme
paboTHI BEIXO/Ia DIICKTPOHA.

[Tepeuncnenne npuOOPOB YCTaHOBKH, B KOTOPBIX
MPUMEHSETCS OC3MHEPIMOHHOCTE (oTo3hdekTa.
OOBsICHEHHE KOPIYCKYJSPHO-BOJIHOBOTO — IyajH3Ma
CBOWCTB ()OTOHOB.

OOBsICHCHHE POJNHM KBAaHTOBOW ONTHUKH B Pa3sBUTHU
COBPEMEHHOW (U3HKH

Tema 2.®du3nka aTOMHOTO SiApa.

HaGmonenne TpekoB anbga-dyacTUI] B  Kamepe
Bunbcona. PeructpupoBaHue siiepHbIX H3JIyYEHUH C
MOMOIIBIO cueTyrnka ['edrepa.

Pacuer sHeprum cBsS3M aTOMHBIX SI/IEP.

OnpeneneHue 3apsga U MacCOBOTO YHCIAa aTOMHOTO
S7Ipa, BO3HHUKAIOIIETO B PE3yJIbTaTe PaJnOaKTHBHOTO
pacmanga. BreramcieHune sHeprum, 0cBOOOXKIAroIIEHCs
TIPH PaIHOAaKTHBHOM pacraje.

OnpeneneHue NPoIyKTOB SAEPHOM peakiuu.
Beruncienne  sHeprum, ocBoOoKaaromieiics  mpu
SEPHBIX peakiusax. lloHMMaHWe TIPEeuMyIIecTB U
HEJOCTaTKOB  WCIOJB30BaHUS aTOMHOW  DHEPTHH
MOHM3UPYIOIINX H3Iy4Y€HHH B IPOMBIIUICHHOCTH,
MeIUIIHE.

Uznoxenne cyTH 9KOJIOTHYECKUX npo0iem,
CBA3aHHBIX C 6I/IOJ'IOFI/I‘-IBCKI/IM )IeﬁCTBHeM
PaINOAKTUBHBIX H3ITyUCHHH.

[MpoBenenne kmaccHU(PUKAUN SIEMEHTAPHBIX YACTHII
1o ux (U3UYECKUM XapaKTepUCTHKaM (Macce, 3apsay,
BpEMEHH >KU3HU, CITUHY U T.1I.).

[lonnmanue IEHHOCTEN HAyYHOro MO3HAHMSI MUpa HE
BOOOIIIE /71l YEIOBEYECTBA B IIEJIOM, a IS KaXKIOTO
oOydJaromierocss  JIMYHO, IIEHHOCTEH  OBJAJICHUS
METOJIOM Hay4YHOT'0 MO3HAHUS JUIS JIOCTIDKEHHUS ycIexa
B JTFOOOM BUE IPAKTUIECKOH NS TETHHOCTH

Paznen 7. Ctpoenne Beenennoit

Tema 1.Ctpoenue ColHeYHON CUCTEMBI

HaGmonenue 3a 3Besgamu, JlyHOW M milaHeTamMu B
TEIIECKOIL.

HaOmtofjeHue  CONHEYHBIX MSATEH C  [OMOIIBIO
TEJIECKOIIA ¥ COJTHEYHOTO HKPaHa.

Hcnons3oBanne MHTEepHETA 1715 TTIOMCKA M300pasKeHUH
KOCMHYECKHX OOBEKTOB W HHpOpMamud o0 ux
ocobenHocTsIXx OOCyK/IeHHEe BO3MOXKHBIX CLIEHAPHEB
sposonuu  Bceenennoi. Mcnonbp3oBanue IMutepHera
JUIs TIONCKa COBPEMEHHOH WH(OpManuu O pasBUTHH
Bcenennoil. Ouenka uH(OpMALMM C TO3WLUH €€
CBOMCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH, ITOIHOTEHI,
AKTYaJIbHOCTH U T.I.

Tema 2.9Bomonns Beenennoit

Bramncenne  »HepruM, OCBOOOXKIAIOIICHCS  IpH
TEPMOSIAEPHBIX PEAKIIHSIX.




3emmro.

Hay4YHOr'o 1 3JKOHOMUYCCKOT'O 3HAUCHUA.
O6cyxaeHue COBPEMEHHBIX THIIOTE3

MPOUCXOKACHUH CoOJIHEYHO# CUCTEMBI

DopmynrpoBKa Ipo0IeM TepMOSAEPHON SJHEPTETHKH.

OObsicHEHHE BIIHSHMS COJIHEYHOM aKTHBHOCTH Ha

[lorumanue PO KOCMHUYCCKUX PICCHGL[OBaHPIfI, ux
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TEMATHKA UHAUBNY AJIBHBIX ITPOEKTOB
AKyCTHYECKHE CBOMCTBA NOJIYNIPOBOHUKOB.
Acrepoumpl.
ACTpOHOMMSI HAIIUX JHEU.
AtomHas ¢usuka. M3otonsl. [IpumeHenne paanoakTHBHBIX H30TOIOB.
beckoHTaKTHBIE METOIBI KOHTPOJIS TEMIIEPATYPHI.
bunomnspHble TPaH3UCTOPBI.
Bennuaiimme oTKpbITHS (QU3HKH.
B3rnspn Ha 3penue.
Bupl a5eKTpudeckux paspsioB. DIEKTPUUECKHUE pa3psibl Ha CITyKOe YeloBeKa.

. Bcenennas u remHast maTepusi.

. Fonorpadus u ee npuMeHeHHE.

. Audpakuus B HAIICH )KU3HU.

. Kunkue Kpucramisl.

. Ucnionb30BaHue 351eKTPOIHEPT N B TPAHCIIOPTE.

. Knaccudukanus u xapakTepuCTHKH SJIEMEHTAPHBIX YaCTHII.

. KoHCcTpyKIIMOHHAs! TPOYHOCTh MaTepualia U €€ CBsA3b CO CTPYKTYPOI.
. KoncTpykuus u Bujbl 1a3epos.

. Kpnoanexrponuka (MUKPOIJIEKTPOHUKA U XOJION).

. JIazepHbIe TEXHOJIOTUU U UX HCIIOIb30BaHHE.

. Marautssie u3mepenus (IIpuHuuner moctpoenus npudbopoB, COCOObI U3MEPEHUS

MarHUTHOTO TIOTOKA, MAaTHUTHON MHIYKITUH).

. MeTozpl HaOMIOJEHNS U PETUCTPALIUK PAJIMOAKTUBHBIX U3JIy4E€HUI U 4aCTHIL.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Mertonbl onpeieneHus IIOTHOCTH.

MoutHust — ra30BbIi pa3psl B IPUPOJHBIX YCIOBUSIX.
HyxkneocunTes Bo BeeneHHOIM.

Onrtuyeckue sIBICHUS B TPUPOJIE.

[lepeMeHHBII 3JIEKTPUUYECKHI TOK U €T0 IPUMEHEHHE.
[Ima3ma — 4eTBepTOE COCTOSIHUE BELIECTBA.
[Tnanetst Conneunoit CucreMsl.
[ToynipoBOIHUKOBBIEC TATYMKUA TEMIIEPATYPHI.
[IpuMeHeHue AIepHBIX PEaKTOPOB.

ITpupona peppomaruerusma.

[TpoGieMbl KOJOTHH, CBSI3aHHBIE C UCTIOIH30BAaHUEM TEIIJIOBBIX MAIITHH.
PeHTrenoBckue y4u.

CBeT — 3JIeKTpOMarHuTHasi BOJIHA.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMeHHas puznyeckasi KapTHHa MUPA.




37. CoBpeMEHHBIE CPENICTBA CBA3H.

38. ConHIle — MCTOYHUK JKU3HU Ha 3eMIIE.

39. Tpaucdopmaropsl.

40. YapTpa3ByK (Mo1y4ueHne, CBONCTBA, TPUMEHEHHE).
41. YnpaBnsieMblil TEpMOSIEPHBIN CUHTE3.

42. YckopuTenu 3apsKEHHBIX YaCTHII.

43. ®u3uka u My3bIKa.

44. ¢puznueckue cBOMCTBa aTMOC(EpHI.

45. YepHble ABIPHI.

46. DNEKTPUYECTBO B )KUBBIX OPraHU3Max.

4.YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIHEYEHUE MPOT'PAMMBI

OcBoeHne mporpaMMmbl y4yeOHOW AUCUMIUIUHBI «DHU3uKa» TpeanojiaraeT Haludue B
npoeCCHOHAIBHONW ~ 00pa30BaTEIbHOM  OpraHM3allid, pean3yloIiell  o0pa3oBaTeIbHYIO
nmporpaMmy cpeanero oomero oOpazoBanusi B mpeaenax ocBoenus OIIOIT CIIO wna 0Gaze
OCHOBHOro o001ero o0Opa3oBaHHs, y4eOHOro KaOHHETa, B KOTOPOM HMEETCS BO3MOKHOCTb
obecrieunTh CBOOOAHBIN AocTyn B MHTepHET BO Bpemsl yyeOHOro 3aHSATHS M B NEPHUOJ BHE
y4eOHOM MesTEIbHOCTH 00yYaroInXCsl.

B cocraB kabuHera ¢u3Mku BXOAUT Jaboparopus ¢ J1aOOPaHTCKOM KOMHATOM.
[Tomemenne kabuHeTa (UBMKK JOKHO  yAOBIETBOPATH TpeOoBaHusiM  CaHUTapHO-
snuaeMHoNIorndecknx npasuil u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ObITh OCHaIIEHO
TUTIOBBIM ~ O0OOPYJOBaHMEM, YyKa3aHHBIM B HACTOSIIMX TpeOOBaHMSIX, B TOM 4YHCIIE
CTIEeUMANIN3UPOBAaHHONW y4yeOHOW MeOenbi0 W cpeacTBaMH OO0ydeHHs, JOCTaTOYHBIMU IS
BBITIOJTHEHUS TPEOOBAHUN YPOBHIO TIOJTOTOBKH 00yYaOIIUXCS.

B kabunere MOMKHO OBITH MYJIBTUMEAHITHOE 00OpYAOBAaHME, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOIO MPOIecca MOTYT MPOCMATPUBATh BU3yalbHYI0 WHGOPMAIUIO 10
¢du3mKe, cozmaBaTh MPE3CHTAMH, BUICOMATepHANIbl U T.I. B cocTaB y4eOHO-METOIMIECKOTO |
MaTepHATbHO-TEXHUUECKOTr0 O00ecreueH st MporpaMmbl y4eOHOW JUCHUIUTUHBI «DHU3UKaY,
BXOJIAT:

* MHOTO(YHKIIMOHAJILHBIN KOMIUIEKC MIPETo/1aBaTeds;

* HarJI JHEBIE TOCOOMS,

* UH(POPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

* )KPaHHO-3BYKOBBIE [TOCOOUS;

* KOMIUIEKT 3JI€KTpOCHA0KeHusl KaOuHeTa QU3NKY;

* TEXHUYECKHUE CPEACTBA O0yUYCHHS,;

* IEMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIET0 HA3HAYCHHS K TEMAaTHYECKHE HAOOPHI);

* 1abopaTopHOe 000py0oBaHUE (0OIIET0 HA3HAUYCHUS M TEMAaTHYECKUE HAOOPHI);

* CTaTUYECKUE, TUHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3aTOYHbIE MOJIEIIN;

* BCIIOMOTaTelbHOe 000PYI0BAHHE;

* KOMIUIEKT TEXHHUYECKOM JTOKyMEHTAIlMU, B TOM YHCIIE TaClOpTa Ha CPe/ICTBA O0yUYeHus,
WHCTPYKIHUHU TIO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OMOIMOTEYHBINA (POHT.

B 6ubnmoreunsiit GoHA BXOAAT yueOHUKH, YueOHO-MeToanueckue KoMruiekTol (YMK),
o0ecrieunBaIIUe OCBOGHHE Y4YeOHON IUCHUIUIMHBI «DU3MKa», PEKOMEHAOBAaHHBIE WM
JIOTYIIEHHBIE IS WCIONB30BaHUS B MPOGECCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AINIX,



pean3yronmMx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEIHEro OOIIero oO0pa3oBaHHS B Mpelenax
ocoenust OITOIT CITO na 6a3e 0CHOBHOTO 00IIIETO 00pa30BaHUSI.

bubnunoreunsit  GoHg MokeT OBITH JONONHEH (U3HYECKUMH OSHIUKIIONCIUSIMU,
aTiiacaMu, CJIOBapsIMH M XPEeCTOMAaTHEeH Mo (U3MKe, CIpPaBOYHHKAMH 1O (U3HKE W TEXHHKE,
Hay4YHOU U HAy4HO-IOIYJIIPHOM JINTEPATYpPOM €CTECTBEHHOHAYYHOI'O CONECPKAHUS.

B niporiecce ocBoeHUs MPOrpaMMbl y9eOHOU TUCHUTUTHHBI «DH3UKa» CTYISHTHI TOJIKHBI
UMETh BO3MOKHOCTh JIOCTYTIA K 3JIEKTPOHHBIM YYEOHBIM MaTepraliaM 1o (pu3uKe, MMEIOIIUMCS B
CBOOOJHOM JIOCTyIIe B ceTH VIHTepHEeT (RJIGKTPOHHBIM KHHUTAM, TPAKTHKyMaM, TeCTaM,
Marepuanam EI'D u np.).

5.PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:

1. Aizennon, A. E. ®wusuka: y4eOHMK W TPAKTUKYM IS CpeIHEro mnpodecCHoHaIbHOTO
obpazoBanus / A. E. Aizennion. — Mocksa: U3marensctBo FOpaiit, 2023. — 335 ¢. —
(ITpodbeccnonansHoe  obpazoBanue). — ISBN  978-5-534-00795-4. —  Tekcrt:
anekTpoHHbld  //  OOpasoBarenbHas  1uiatgopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/513094 (nata o6pamenus: 20.06.2023).

2. Mskumes, ['.J. ®usmka: 10-11 kmacc; y4eOHMK mis1 oOmieoOpa3oBar. OpraHU3aIlHi;
0a3oBblii ypoBeHb / Mskumes, ['ennamuii SkoBneBuy, byxosues, bopuc bopucosuy,
Yapyrun, Buktop Makcumosuu; moa pea. H.A. IlapdhentpeBoit. - 8-¢ u3n. - Mocksa :
[Ipocsemenue, 2022. - 432 c.: un. - (Knaccuueckuii kypc). - ISBN 978-5-09-074279-5: 683-
00. - TekcT (BU3yalbHBIIi): HEMOCPEICTBEHHBIH.

3. ®wusuka. 10 xmacc. ba3oBbiii u yriyOn€HHBIM ypoBHU. DieKTpoHHas (opma ydeOHHKA.
MskumeB I'. S., byxoBueB b. b., Corckuit H. H. / Ilox pen. IlapdpentoeBoii H.A. M.:
ITpocsemenue, 2020 r.

4. ®wuzuka. 11 xmacc. ba3oBblii M yriyOn€HHBIA ypOBHM. DJEeKTpoHHas (opma ydeOHHKA
Msikumes I'. f., byxosueB b. b., HUapyrun B. M. / Ilog pen. IlapdpentseBoit H. A. M.:
ITpocsemenue, 2020 r.

5. PeivreBuu A.Il. ®m3uka. 3agaunuk. 10-11 ki.: Yue6Hnoe mocodue // A.Il. PermeBnd. — 18
usn. — M.: [Ipoda, 2021. - 191 c.

JdonmostHuTEILHAS:

1. ®upcos A.B. ®usuka 1s npodeccuii U CenuaIbHOCTe TEXHUIECKOTO M €CTECTBEHHO-
Hay4qHOro mpoduiieit: ydeOHUK uisi 00pa3oBaTENbHBIX YUPEXKACHUN cped.nmpod.
obpazosanwst / mox pea. T.M.Tpodhumosoit. — M., 2020. — 349 c.

2. @usuka 10-11 knacc IIpoduibHblii ypoBeHb MsikuiieB (oHIalH yuyeOHUK)/index.html

3. @wusuka. 10 kmacc: yued, mist 001meo0pa3oBaT. OpraHu3aluil ¢ IpWI. Ha 3JIEKTPOHHOM
Hocutene: 0a3oBblii ypoBenb / I'. S. Mskumes, M.A.llerpoBa, C.B. CrenaHos;
M.:Ipoda, 2020 r.

4. Jmutpuesa B.®. ®usuka s npodeccuii U CuenuaibHOCTeH TEXHUIECKOTO MPOQHUIIS:
y4eOHUK /U1 00pa30BaTENIbHBIX yUpeKIeHUH cpea.nmpod. odpazoBanus. — M., 2017. —
452 c.

HNutepHeT- pecypcsl

1. http://www.edu.ru - penepanbusiii mopran «Poccuiickoe oOpazoBaHue»
2. http://vip.km.ru/vschool/- BuptyanpHas mkona Kupwmna m Medoaus (Meroamueckue
MaTepHalIbl, PU3NICCKUE AHUMAIH, UHTCPAKTHBHBIC YIIPAKHECHUS ).



http://vip.km.ru/vschool/
http://www.edu.ru/

3.

4.

http://www.cacedu.unibel.by/partner/bspu/pilogic - MPOrPaMMHO-METOAMYECKUN
KoMIUIeKC "AKTHUBHas pusmka'.

http://schools.techno.ru/sch1567/metodob/index.htm - BupTyanbHOE METOAMUYECKOE
oObenuHEHNEe yuuTelaed (U3UKH, aCTPOHOMHHM W €CTECTBO3HAaHMS. MeTOaMYecKuit
CIpaBOYHHUK yuuTens ¢usuku. bonpimas mogdopka METOAMYECKHUX Ppa3pabdOTOK
yUUTENeH, TECThl K YpoKaM. Marepuanbl 1Mo OCOOSHHOCTH MpPEeronaBaHus (PH3UKH B
KJlaccaxX Pa3IMYHOrO MpOo(UIS W HCMOJIB30BAaHUI0 KOMIIBIOTEPOB Ha YpoKaxX (DHU3HKH,
JI€MOHCTPALIMOHHBIN U JIaOOpaTOPHBINA HIKCIIEPUMEHT U JIp.

http://www.biblioclub.ru — DIeKTPOHHO-ONOTHOTeYHAS cucreMa (BBC).

YHuBepcurerckas 0MOIMOTEKA OHIIANH.


http://www.biblioclub.ru/
http://schools.techno.ru/sch1567/metodob/index.htm
http://www.cacedu.unibel.by/partner/bspu/pilogic
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