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OBIIAA XAPAKTEPUCTHUKA OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O
INPEAMETA AVIL.12 HAYYHASA KAPTUHA MUPA (PU3UKA)

B ocnoBe obmeobpaszoBarensHoro yaeonoro npeamera JIYII1.12 Hayunas kaptuna
mupa (Pusnka) JEKUT yCTaHOBKAa Ha (OPMHUPOBAHHE Yy OOyYaeMbIX CHUCTEMBI 0a30BBIX
NOHATUI (U3UKH U MPEJCTABICHUN O COBPEMEHHON (PU3NYECKON KapTHUHE MHUPA, a TAKKe
BbIpa0OTKa YMEHHUU TPUMEHATh (U3HUECKHE 3HAHUS KaK B MNPOQPECCHOHATBHON
NEeSATENbHOCTH, TAK U JUISl pELIEHUS AKU3HEHHBIX 33/1a4.

MHorue moNoXKeHHs, pa3BUBaeMble (DU3HUKOW, pPacCMaTPUBAIOTCS KaKk OCHOBA
CO3/aHHSA U WCHOJIb30BaHUS HMH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUHN
(UKT) — onnoro u3 HamboJee 3HAUMMbBIX TEXHOJIOTUYECKUX JOCTHKCHUI COBPEMEHHOM
LUBUJIM3AIIH.

®du3rka naeT KIIY K I[MOHMMAaHHWIO MHOTOYHCIEHHBIX SIBJICHUM M IIPOLIECCOB
OKpY’Karolero Mupa (B €CTECTBEHHO-HAyYHBIX OOJIACTAX, COLMOJOTHH, SKOHOMHKE,
A3bIKe, JUTEpatype u 1p.). B ¢usuke ¢opmupyrorcs MHOrue BHUABI AESITEIbHOCTH,
KOTOpBbIE MMEIOT METalpeAMETHBIA Xapakrep. K HUM B mepByr0 odepelb OTHOCSTCS:
MOJEIIUPOBAHUE OOBEKTOB U MPOIECCOB, NPUMEHEHUE OCHOBHBIX METOIOB ITO3HAHMS,
CUCTEMHO-UH(OPMALIMOHHBIN aHaIu3, (POPMYIMPOBAHHE THUIOTE3, AHAIM3 U CHUHTE3,
CpaBHEHUE, 0000IICHNE, CUCTEMATU3ALIMSI, BbISIBICHUE MPUUYUHHO-CIEICTBEHHBIX CBS3EH,
MOMCK aHaJOroB, YNpaBIIEHHE OOBEKTaMU W TMpoleccamMH. VIMEHHO 3Ta JUCHUILIMHA
MO3BOJISIET MO3HAKOMUTH CTYAEHTOB C HAyYHBIMM METOJIaMH IIO3HAHMS, HAYYUTh HX
OTJINYATh TUIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka UMeeT o4eHb OOJIBLIOE U BCEBO3PACTAIOLIEE YHCIO MEKIUCIUILIMHAPHBIX
CBsI3€M, NMpUYEM Ha YPOBHE KaK MOHATHUMHOIO amnmapara, Tak M HHCTPYMEHTapus, 3TO
NO3BOJIIET paccMaTpuBaTh (U3MKY KaK METAJUCLUIUIMNHY, KOTOpas HpeaoCTaBisieT
MEXIMCUUIUITMHAPHBIN SA3bIK U1 OMMCAHUS HAyYHOM KapTUHBI MUpa.

dusuka sBISIETCS CUCTEMOOOpa3yromuM (aKTOpoM [UIsl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKAaT B OCHOBE COJEpKaHUS
XUMUH, OMOJOTUHU, Teorpapuu, aCTPOHOMUU U CIEUUATBHBIX TUCUUIUIMH (TEXHHYECKas
MEXaHUKa, AJIEKTPOTEXHUKA, JJIEKTpOHUKA U Ap.). OO1eoOpa3oBaTeNbHbI yUeOHBIM
npeamer Hayunas kaptuna mupa (Pusnka) co31aeT yHUBEpPCAIbHYIO 0a3y JUisl U3y4YEHHUs
oOenpodeccCHOHaNbHbIX AUCHUIUIMH, 3akKiaibiBas (QYHIAMEHT ISl MOCIEAYIOLIEro
00y4eHHs CTYJICHTOB.

OO6nagass TOTMYECKOM CTPOMHOCTBIO M ONMMPAACh HA SKCIEPUMEHTATIbHbIE (aKTHI,
JAVIIL.12 Hayunas kaptuHa mupa (Pusuka) GopMUPYET y CTYJEHTOB MOIJIMHHO HAYyYHOE
MHpoBo33peHne. Dr3nKa SBIAETCS OCHOBOM YYEHHS O MaT€pUaJIbHOM MHUPE M PEIIAET
MPOOJIEMBI 3TOTO MUPA.

N3ydyenne ¢Gu3MKH UMEET CBOM OCOOEHHOCTH, 3TO BBIPAXKACTCS B COJEP’KaHUU
oOy4deHus, KOJIMYECTBE YACOB, BBIACISIEMbIX HAa U3YUYEHHUE OTAEIBHBIX TEM IMPOTrPAMMBI,
TIIyOMHE MX OCBOCHUS CTYJICHTaMH, 00bEME U XapakTepe JTaOOpaTOPHBIX 3aHATUN, BUIAX
BHEAYAUTOPHOW CAaMOCTOSITEILHOU PaOOTHI CTYICHTOB.

N3yuenue obuieodpazoBarensHoro yueonoro npeamera JIVI1.12 Hayunas kaptuna
mupa (Pusrka) OCyIIECTBISIETCS HA NIEPBOM Kypce BO BTOPOM CEMECTPE M 3aBEPILAETCS
IOJIBEJICHUEM UTOTOB B popMe AP PEpeHINPOBAHHOTO 3a4ETa B paMKaxX MPOMEKYTOUHON
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aTrectanu odyuarommuxcs B npouecce ocBoeHust OITOIT CIIO ¢ momyueHueMm cpeaHero
o6mero oopazosanus (IITICC3).

MECTO OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPE/IMETA B
YUYEBHOM IIJIAHE
OobmeoOpa3oBatenpubiii  yuebusiit npeamer JIYII.12 Hayunas xaptuna mupa
(®uznka) u3zyvaeTcs B IUKIE JOMOJHUTEIbHBIX YYEOHBIX MPEAMETOB Y4eOHOro IulaHa
OIIOII CITIO Ha 6a3e 0OCHOBHOIO 00IIEr0 00pa30BaHUs C MOJYYEHUEM CPEHEro OOIero

obpazoBanus (IITICC3).

PE3YJIBTATBI OCBOEHUSA OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O
MNPEAMETA

OcBoenue copaepkanus obmieoOpazoBaTenbHoro yueoHoro npeamera JYII.12 Hayunas
kaptuHa Mupa (Dusuka) odecrneunBaeT JOCTHKEHHUE
CTyJICHTaMU CIEAYIOUIUX Pe3yabTaTOB:

® JIUYHOCHMIHbBIX'
—— YyBCTBO TOPJIOCTU U YBXKEHUS K HUCTOPUM U JOCTHKCHUSIM OTEYECTBEHHOM
¢usnueckoil Hayku; (PU3MYECKHM TPAMOTHOE TOBEIEHHE B MPOPECCHOHATBHON
JESTEILHOCTH U OBITY TIPU OOpaIlleHuH ¢ TPUOOpaMu U yCTPOMCTBaMU;
—— T'OTOBHOCTbH K IIPOJIOJKEHUIO 00pa30BaHUs U MOBBINICHUS KBATU(DUKAIIIT B U3-
OpaHHOM TTPO(eCCHOHANBEHOM AESITEIIBHOCTH U 00bEKTUBHOE OCO3HAHHUE POIH (GU3UUECKUX
KOMIICTCHIIMM B ATOM;
—— YMEHHE HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON (hM3MYECKON HAYKH U (U3HUUECKUX
TEXHOJIOTUM JJIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS
B BEIOpaHHOM TPO(PECCHOHATILHOM 1€ATEIbHOCTH;
—— YMEHHUE CaMOCTOSITEIbHO JHO0OBIBATh HOBBIC Ji ce0sl (M3UUYECKUE 3HAHUS, UCTIONb3YS
JUIS1 3TOTO JOCTYITHBIC HCTOYHUKHU UH(pOpMaIINY;
—— YMEHHUE BBICTpauBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIICHUS B KOMAaHJE MO PEIICHUIO
00IIMX 3ajad;
—— YMEHHE YIPaBIATh CBOEH MO3HABATEILHON JESATEIbHOCTHIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO WHTEJIEKTYalIbHOTO Pa3BUTHUS,

® MemanpeomemHplx:
—— UCIOJIb30BaHUE PA3JIMYHBIX BUJOB TO3HABATEIBLHON AEATEIBHOCTHU JIJISl PEIICHUS

du3nUecKux 3a1a4, IPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (HAOII0ICHMS],

OTHMCAHUsSI, U3MEPEHUs, IKCIIEPUMEHTA) I U3YUCHHS Pa3IMYHBIX CTOPOH OKpYKarolien
JICUCTBUTEIILHOCTH;
—— UCIIO0JIb30BaHUE OCHOBHBIX MHTEJUICKTYaIbHBIX OIEepaliii: TOCTaHOBKH 3aJ1auH,
dbopMynIupoBaHUs ~ TUMOTE3, aHaluW3a W  CHUHTE3a, CpaBHEHMs, O000O0IIeHMUS,
CHUCTEMAaTHU3allui, BBISBJICHUS TPUYUHHO-CIEACTBEHHBIX CBS3€M, TMOMCKA aHaJIOrOB,
dbopMyIMpOBaHUS BHIBOJIOB JJISl U3YUEHUSI Pa3IMYHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUU U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTATKUBATHCS B
npodeccruonanbHo cepe;
—— YMEHHE TEHEpHpOBaTh HACH W ONPENesATh CPEICTBa, HEOOXOAWMBIC ISl WX
peanuzanuu;



—— YMEHHE HUCII0JIb30BaTh Pa3IMYHbIe UCTOUHUKHU VIS NTOJIy4eHUs (PU3NUECKON UH-
(dopMaruu, OreHUBATh €€ JOCTOBEPHOCTH;
—— YMEHHUE aHaJU3UPOBATh U MPECTABISTh HH(POPMALIMIO B pa3TUYHBIX BUJIAX;
—— yMEHHE MyOJIMYHO MPECTABISTh PE3yIbTaThl COOCTBEHHOTO HCCIIEAOBAaHNU S, BECTU
JIUCKYCCHH, AOCTYITHO U TapMOHUYHO cOdYeTas cojaepkaHue u (HopMbl MpEaCTaBIsIeMON
uH(pOpMaIny;
® npPeoOMemHbIX.

—— c(pOPMUPOBAHHOCTD MPEACTABICHUI O POJIU U MECTE (PU3UKU B COBPEMEHHOM HAyYHOMH
KapTHUHE MUpa; IOHUMaHUe PU3NYEeCKON CYIIHOCTH Ha0r01aeMbIX Bo Bee-
JIEHHOU SIBJICHUM, poiau PU3UKU B (POpMHPOBAHUM KPyro30opa U (yHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa /ISl pELICHMsI IPAaKTUYECKUX 3a/1a4;
—— BJIQJICHHE OCHOBOINOJATAIOIIMMHU (PU3HUECKUMU OHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMU ¥ TEOPUSIMU; YBEPEHHOE UCIIOJIb30BaHNE (PU3NYECKON TEPMHUHOJIOTUN
¥ CUMBOJIUKU;
—— BJIQJICHHE OCHOBHBIMHU METOJIaMU HAy4YHOTO IMO3HAHMS, UCTIOJIb3YEMBIMU B (DU3UKE:
HaOII0EHUEM, ONIUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,;
—— yMeHHs 00padaThIBaTh Pe3yIbTaThl U3BMEPEHUN, OOHAPYKHBATh 3aBUCUMOCTb
MEXy (U3NYECKUMHU BEIMYMHAMH, OOBSCHATH IOJyYEHHbIE pE3yJbTaTbl U JEJaTh
BBIBO/IbI;

—— c(popMHUPOBAHHOCTh YMEHMSI pelIaTh (hU3HMUECKUE 3a]1aUH;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSAThH NIOJyUEHHbIE 3HAHUSA 111 00bICHEHUS
YCIIOBUH MPOTEKaHUs (PU3NYECKUX SABJICHUH B IPUPOJE, MPOPecCUOHANTBHOM cdepe
U 17151 IPUHATUS TPAKTUUECKUX PEUICHUH B TOBCEAHEBHON KU3HU;
— c(opMHpPOBAHHOCTh COOCTBEHHOM TIIO3UIIMM 1O OTHOMIEHHUIO K (PU3UICCKOU
nH(popManuu, NoJy4aeMon U3 pa3HbIX HCTOUYHUKOB.



TEMATHUYECKHUM IVIAH

HaumeHoBaHue pa3iesioB U TeM

Makc.
Harp.

Camoc
T.
Harp.

Konc
YJBbT.

Oo0s13aTesibHASI HATPY3KA

BCETO

B toMm uucie

TEOp
eT.

paKk
T.

1260
p.

BBenenne

Paszgea |. Mexanuka.

Tema 1.1. Kunemaruxka.

Tema 1.2. 3akousl MexaHuku HeroTOHA.

Tema 1.3. 3akOHBI COXpaHEHHS B MEXaHHKE.

NININOO| N

NININO| N

NININOO| DN

Paznea Il. Monekyasipuasi pusnka.
TepMmoaunamuka

[EN
N

[EEN
N

[HEN
o

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-
KMHETU4ECKOMN Teopun. Mneanbuslii ras.

o

N

N

Tema 2.2. OCHOBBI TEPMOJMHAMUKH.

Tewma 2.3. CBolicTBa Mapos.

Tema 2.4. CBoHcTBa KUIKOCTEH.

Tema 2.5. CBoICTBA TBEPABIX TEI.

NN NN

NN NN

NN NN

Paznea 1. DnekTpogunamuxa.

N
o

N
o

[EEN
(2]

Nl

Tewma 3.1. DnexTpuyeckoe noJe.

(o3}

(o3}

(o3}

Tema 3.2. 3aK0OHBI IOCTOSHHOTO TOKA.

oo

oo

SN

N

Tewma 3.3. DneKTpUYECKUd TOK B
pa3IMYHBIX Cpeax.

N

N

N

Tema 3.4. MarauTtHoe 110j1€

Tema 3.5. DnekTpoMarHuTHas HHAYKIHS

Paszgea 1Y. Kosie0anus v BOJIHBI.

Tema 4.1. Mexa"nudeckue KoieOaHus.

Tema 4.2. Yupyrue BOJIHBIL.

Tema 4.3. DneKTpoMarHuTHbIE KOJIeOaHuUs.

Tewma 4.4. D1eKTpOMarHUTHBIC BOJHBI.

Pazgea Y. Onruka.

Tewma 5.1. Ilpupona csera.

Tema 5.2. BosHOBBIE CBOMCTBA CBETA.

Paznen YIl. OcHoBBI crnenuaJbLHOR
TeOpl/II/l OTHOCUTEJIBHOCTHU

NI OININININICININ

NI OININININICININ

NININIEININININCININ

Tema 6.1 OneMEHTHI TEOPUHU
OTHOCHUTEJIbHOCTH.

Pazmen VYIl. DiaeMeHTBI KBaHTOBOM
(pusukn.

Tema 7.1. KBantoBas orruka.

Tema 7.2. ®usznka aroma.

Tewma 7.3. ®u3uka aTOMHOTO sIpa.

Bcero nmo nucuumninne:

10




COJAEPKAHUE OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPEIMETA

HanmenoBanue Copaep:xanue yuedOHOro MaTepraJa u (popMbl OPraHU3aUU eI TeJILHOCTH 00yYaOIMUXCS O06beM B yacax Koasl
pasfesioB U TeM KOMIICTCHIUH H
JIMYHOCTHBIX
pe3yJIbTaToB,
¢opmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIEMEHT
NPOrpaMMBI
1 2 3
Beenenne. 1 | dusuka - QyHnamenTanbHas Hayka o mpupose. EcTecTBeHHOHAy4dHON METOJ MO3HAHHS, €ro BO3MOKHOCTH M 2 JP1-JIP 12
IPaHUIBl MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B MPOLIECCe MO3HAHMS IPUPOALL. MonelupoBaHie GU3NIeCKUX
SIBIICHUH U TIpolieccoB. Posb AKCIIepUMEHTa U TEOPUH B TIPOLIECCE MO3HAHUS IIPUPOJIBI.
®uzndeckast BennauHa. [TorpemHocTr u3MepeHni Gu3nIecKux BennanH. Ouzndeckue
3aKOHBIL. | paHMIBI TPIMEHUMOCTH (PM3HMUECKHUX 3aKOHOB.
JlaGopatopHbie paboThI -
Pazgen 1. Mexanuka 6
Tema 1.1. CopepxaHue yaeOHOro Marepualia 2 JIP 1- JIP 12
Kunemaruka. 1 | Mexannueckoe auskenue. Ilepememenue. [TyTs. CkopocTh. PaBHOMEpHOE TIPAMOTMHEHHOE IBUKEHHE.
Yckopenne. PaBHoniepeMeHHOE psAMonHEeHHOe aBIbkeHne. CBoboaHOe maseHue. JpmkeHne Tena, OpomeHHOTo
HOJ| YIJIOM K TOpHU30HTY. PaBHOMEpHOE IBMKEHHUE 110 OKPYKHOCTH.
JlaGopaTopHble paboThI -
Tema 1.2. 3akoHbl Conepxanue yueOHOro Marepuaia 2 JIP 1- JIP 12
MEXaHUKU 1 | epsriit 3akon Herotona. Cuna. Macca. Mmnyisc. Bropoii 3axon HeioToHa. OCHOBHOI 3aKOH KJacCHYecKOi
Hrrotona. nuHaMuky. TpeTnii 3akoH HploTOHa. 3aKOH BCEMUPHOTO TATOTeHHMs. | paBuTannonnoe noie. Cuna Tsoxectr. Bec.
Cnioco0b1 n3Mepenust Macchl Tesl. CHiIbl B MEXAHHKE.
JlabopaTopHas pabora -
Tema 1.3. 3aKkoHbI Conepkanne yueOHOTO MaTepuaa 2 JIP 1- JIP 12
COXpaHCHHUS B 1 | 3akon coxpanenus ummybca. PeakTusHoe nBMkeHue. Pabota cuibl. PaboTa NOTEHIMATBHBIX CHII. MOIIHOCTD.
MexXaHuKe. Oneprus. Kunernueckast sHeprus. [loTennuansHas sHeprusa. 3aKOH COXpaHEHUs] MEXaHUYECKOI SHEPIUH.
[IpuMeHeHHe 3aKOHOB COXPaHEHUSI.
JlaGoparopHasi pabota -
Paznea Il. OcHoBbI 12
MOJICKYJISPHOI
uzuxku n
TePMOJUHAMHKH.
Tema 2.1. OcHOBBI Copepxanrie yueOHOro Marepuaa 4 JIP 1- JIP 12




MOJIEKYJISIPHO-
KHHETHYeCKOH
Teopuu. UneanbHbli
ras.

1 OCHOBHEIE ITOJI0KCHHUS MOHCKyHﬂpHO-KHHeTH‘IeCKOﬁ TCOPUU. Pa3MepI>I 1 Macca MOJICKYJ U aTOMOB. BpoyHOBCKOG

nBwkenue. Juddysus. Cuibl 1 SHEPrust MEXMOJIEKYIISIPHOTO B3auMoelicTBrs. CTpoeHne ra3000pasHbIX,
JKUJAKHUX U TBepAbIX Tesl. CKOpOCTH IBMKEHUS MOJIEKYJ U UX U3MepeHue. M neanpHslil ra3. JlaBnenue rasa.
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKOH Teopuu ra3oB. TemnepaTypa u ee uamepenue. 'a3oBsle
3aKOHbI. AOCONIOTHBIH HyJIb TeMIeparypsl. TepMoarHaMUYecKast IKajga TeMIepaTypsl. Y paBHEHUE COCTOSHHUS
uzeanIbHOro rasa. MossipHas ra3oBast IOCTOSIHHAS.

JlabopaTopHbie pabOoThI: HCCIICAOBAaHIE H300apHOTO MpoIiecca. 2
Tema 2.2. OcHOBBI CojaepkaHue yueOHOro MaTepuaia 2 JIP 1- JIP 12
TePpMOANHAMHKH. 1 | OcnoBHbIE MOHATHS ¥ ONpeeNeHus. BHYTpEHHsS SHEPTHS CHCTEMBL. BHYTPEHHSS SHEPTHS HEATBHOTO rasa.
Pabora u TermoTa kak GOpMEI Iiepeaadu SHeprun. TemIoeMKoCTh. Y AeTbHas TEIIOEMKOCTE. Y paBHCHUE
TerutoBoro Oananca. [lepoe
Hayaio TepMOAWHAMUKH. AnnabatHeiil mpornecc. [IpuHmun neiicteus TemioBoit MamuHbl. KI1J] TemmoBoro
JBuTaTels. Bropoe Hawano TepMoIMHAMUKH. XOJOMMIbHBIC MaIIHEIL. TermoBble quratesnd. OxpaHa IPHPOIHL.
JlaGopatopHbie paboThI -
Tema 2.3. CBoiictBa | CozmepikaHue y4eOHOTO MaTepHaa 2 JIP 1- JIP 12
napos. Vcnapenue u konaeHcanus. HachlmeHHbIH nap 1 ero cBolicTBa. AGCONIOTHAS U OTHOCHUTEINIbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTE TeMIepaTyphl KUIIEHUs OT JaBieHus. [leperpetsiii map u ero
HCIIOJIb30BAaHUE B TEXHUKE.
JlaGopaTopHble paboThI -
Tema 2.4. CBoiicrBa | Cozmepikanne yueOHOT0 MaTepHaa 2 JIP 1- JIP 12
KHIKOCTEN. 1 XapaKTepHUCTHKA KUAKOTO COCTOSHUS BeliecTBa. [I0BepXHOCTHBIN CIOH KUAKOCTH. DHEPTHs OBEPXHOCTHOTO
cios1. SIBJIeHHsI Ha TPaHHUIIE KUAKOCTH C TBEPABIM TesioM. KanusipHele sIBIEHUS.
JlaGopaTopHble paboThI -
Tema 2.5. CpoiictBa | CojmepikaHue yueOHOTO MaTepHaa 2 JIP 1- JIP 12
TBEPABIX TEJI. 1 XapakrepucTUKa TBEpAOro COCTOSIHUS BEIIECTBA. YIPyIrue CBOMCTBA TBEPABIX Tell. 3akoH ['yka. MexaHuueckue
CBO¥CTBA TBepABIX Tel. TemmoBoe paciiupeHue TBEPIBIX TeN U KUAKOCTeH. [ImaBineHne u KpUCTAILTH3AITHSL.
JlaGoparopHbie paboThHI -
Pazpen I11. 20
DJIEKTPOANHAMHUKA
Tema 3.1. Coneprxanne yueOHOTO MaTepuaia 6 JIP 1-JIP 12
DleKTpUYecKoe 175
e, JIEKTPUYECKHE 3aps/bl. 3aKOH COXpaHeHHMs 3apsja. 3akoH Kynona. Dnexrpudeckoe none. HanpsxkeHHOCTD
aneKTpuueckoro noist. [Ipuniun cynepnosunnu nojei. Pabora cuit anexrpocraTinyeckoro noss. [loreHnuan.
Pa3HocTh NOTEHNIMANOB. DKBUIIOTEHIIUAIBHBIE TOBEPXHOCTH. CBA3b MEXK/y HAPSXKEHHOCTHIO U PA3HOCTBIO
MOTEHIIMATI0B 3JIEKTPUYECKOT0 Mo, JJUAIEKTPUKHU B dJIeKTpUdeckoM nosie. [lonspusanus qu3neKTpHKOB.
IIpoBoxHuKH B 31ekTprueckoM mnoje. Koraencaropsl. CoeauHeHNEe KOHIEHCATOPOB B OaTapero. DHeprus
3apsHKEHHOT0 KOHJCHCATOpa. DHEPT s QIEKTPHYECKOTO MOJISL.
JlaGopatopHbie paboThI -
Tema 3.2. 3aK0OHBI Conepkanue yueOHOrO MaTepuaa 8 JIP 1- JIP 12

MOCTOAHHOI'0 TOKA.

1 | VYcnosus, Heo6XomuMble A/ BOSHUKHOBEHHUS 1 MOAAEPKAHUS SIEKTPHUECKOro Toka. Cula ToKa U IIOTHOCT
Toka. 3akoH Oma s yuactka menu 6e3 D/1C. 3aBUCHMOCTB 3JICKTPUYECKOTO CONPOTUBIICHUS OT MaTepHaa,
JUTMHBI Y IJTOLAAU MOTIEPEYHOro CeYeHHs MPOBOAHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBICHUS




MIPOBOAHHUKOB OT TEMIIEPATYPhl. DIEKTPOABIKYIIAs CUJIa HICTOYHMKA TOKa. 3akoH OMa /Jisl OJTHOM Lenu.
CoenuHenne npoBoAHUKOB. COeIMHCHIE UCTOYHUKOB 3JICKTPUICCKO dHEpruu B OaTapero. 3akoH Jxoyis—
Jlennia. PaboTta v MOITHOCTH 3IEKTPHYCCKOTO TOKA.

TennoBoe AEHCTBHE TOKA.

JlabopaTopusie pabotsl: onpenenenne D/]C 1 BHYTpEHHETO CONIPOTHBIICHUS NCTOYHNKA HATIPSDKEHUS, N3y UCHHE
MIOCJIEI0BATENILHOTO U MAPaIJIEIHHOTO COSAMHEHUsI IPOBOIHUKOB.

Tema 3.3. Copepxanrie yaeOHOT0 MaTepraia JIP 1- JIP 12
DIeKTPHYECKHI TOK DJIEeKTPUYECKU TOK B MeTalIaX. DIeKTPOHHBIN ra3. PaboTa BeIX0/a. DIEKTPUUECKHH TOK B AJIEKTPOJIHUTAX.
B pasJImIHbIX Dnektponus. 3akonsl Papasies. [IpuMeHEHHE 3IIEKTPONIM3a B TEXHUKE. DJIEKTPHUECKUH TOK B ra3ax M BaKyyMe.
cpenax. Wonmsanus rasa. Buns! ra3oBbix paspsnos. [lorstre o mazme. CBOWCTBA U IPUMEHEHHE 3JIEKTPOHHBIX ITyYKOB.
CoOcTBeHHAs TPOBOAMMOCTD MOTYNPOBOIHUKOB. [10IyIpOBOTHUKOBBIE TPHOOPHI.
JlabGopatopHbie pabOThHI
Tema 3.4. Coaepxanue yueOHOro MaTepuana JIP 1- JIP 12
MaruuTnoe noue. BexTop MHIYKIMY MarHuTHOro nosid. JleiicTBre MarHUTHOT'O II0JIS Ha NPSAMOJIMHENHBIM IIPOBOJHUK C TOKOM.
3akon Amriepa. Bzaumopeiicteue TokoB. MaruuTHbIi oToK. PaboTa 1o nepeMenieHtio NpoBOAHUKA C TOKOM B
MarHuTHOM nosie. [leficTBHe MarHUTHOTO MO Ha ABMXKyIIuics 3apsan. Cuna Jlopenna. OnpezaeneHue yaeapHoro
3apsiaa. Y CKOpUTENH 3apsyKEHHbIX YaCTHUII.
JlabopaTopHble pabOTHI
Tema 3.5. Copepxanne yaeOHOTO MaTepHuaa JIP 1- JIP 12
JeKTpOMArHUTHAS |77 DJIeKTPOMarHUTHasI UH B C C)
S —— P nykiust. Buxpesoe anexkrpuaeckoe mosie. CaMOMHIYKIHSL. DHEPrisi MarHUTHOTO TTOJISL.
JlaGopatopHble paboThI
Pasgen lY.
Kousebanus n
BOJIHBI.
Tema 4.1. Coneprxanne yueOHOTO MaTepHaa JIP 1- JIP 12
Mexanuueckue 1 | Koneb6arenbnoe meukenne. 'apmonndeckue konedanus. CBOOOIHBIE MEXaHMUECKHE KoJleOanus. JIuHeiiHbie
KoJ1e0aHus. ) ' ‘
MeXaHHuYecKue KoiebaTenpHble cucTeMsbl. [IpeBpamnieHne 3Hepruu npu KosxedaTeIbHOM IBHKeHnH. CBOOOAHbIE
3aTyxaromye MexaHndeckue Kosebanus. BeiHyX/IeHHbIe MEXaHHYEeCKHEe KOJIeOaHusl.
JlabopaTopHbie paboThI
Tema 4.2. Yupyrue | ConepikaHue y4eOHOTO MaTepuaia JIP 1- JIP 12
BOJIHBI. 1 | MMonepeunsie u NPOIOILHBIE BOTHBL. XapaKTEPUCTHKU BOJIHBL. Y PaBHEHHE MUIOCKOMH OeryIieii BOIHbI.
Wnrepdepenuns BonH. [TonsTre o tudpaxiyy BoH. 3BYKOBBIE BOJIHBL YJIBTPAa3BYK M €r0 MPUMEHEHHE.
JlaGopatopHbie paboThI
Tema 4.3. Conepxanue yueOHOTO MaTepuaa JIP 1- JIP 12
3ﬂeKTP0"éaF““THHe CBoOOHBIE 3JIEKTPOMArHUTHEIE KojeOanus. [IpeBpaiienne sHeprun B Ko1e0aTeIbHOM KOHTYpe. 3aTyXaromme
KoJ1e0aHus.

9JIEKTPOMarHUTHBIE KoJieOanus. ['eHepaTop He3aTyXalomuX JIEKTPOMarHUTHBIX KojieOaHnil. BeiHy ) /1eHHBIE
aseKTpuueckue konedbanus. Ilepemennsiii Tok. ['eHepaTop nepemMeHHOro Toka. EMKocTHOE M MHAYKTHBHOE
COIIPOTHUBIICHHS IIEPEMEHHOT0 ToKa. 3akoH OMa JuIs 3JIEeKTPUYECKOH LIenn epeMeHHoro Toka. Pabora n
MOIIHOCTh IIepEMEHHOT0 ToKa. ['eneparopsl Toka. Tpanchopmaropsl. Toku Beicokoit wacToThl. [Tonmyuenue,
nepeaaya U pacupefesIeHUe JIeKTPOIHEPTUH.




JlaGopatopHbie paboThI

Tema 4.4. CojnepkaHue yueOHOro MaTepuajia JIP 1- JIP 12
J/IeKTpOMarHuTHbIe | 1 DNEeKTPOMAarHUTHOE TI0JIE KaK 0COOBIN BHJ MaTeprH. DIEKTPOMAarHUTHBIE BOIHBL. Bubpatop I'epria. OTKpbITHIN
BOJIHBIL. KoneOaTenbHBIN KOHTYp. U306perenne paguo A. C. Ilonossv. [lorstre o pagnocsssu. [IpuMenenne
JIEKTPOMAarHUTHBIX BOJIH.
JlabopaTopHsie paboThI
Pasgen Y. Onruka.
Tema 5.1. IIpupoaa | CoxeprkaHue yaeOHOTO MaTepraia JIP 1- JIP 12
cBeTa. CKOpoCTb pacIpoCTpaHEHUs CBeTa. 3aKOHbI OTpakeHUs U IperomiieHus ceeta. [lonHoe oTpaxenue. JIMH3BL.
I'na3 Kak onTHYeCKasi CUCTEMa.
JlabopaTopHble pabOThI: MI3MEPEHUE TOKA3aTENsI NPEIOMIICHHSI CTEKIIa
Tema 5.2. BostnoBble | CosneprkaHue yueOHOT0 MaTepuaa JIP 1- JIP 12
CBOiiCTBA CBeTA. 1 | Nurepdepenuns ceera. KorepeHTHOCTb CBETOBBIX J1yuei. MHTepdepenis B TOHKUX IUIeHKaX. I1oockl paBHOI
tonuunbl. Kosipua HetoTona. Mcnone3oBanue natepdepeHiny B Hayke U TexHuke. udpakuus ceera.
Jubpakiys Ha Ieny B napaieibHbIX Jydax. JJudpakunonnas pemerka. Ilonstue o ronorpaduu. [omsipusanns
nonepeuHsbix BosH. [lonspusanus ceeta. J[BoiiHoe imyuenpenomiienue. [lonspounsl. Jucnepcus ceeta. Bupsl
cnekTpoB. CrieKTpsl ucityckanus. CeKTpsl MOTJIONICHHUS.
VYieTpaduoneroBoe n nHppaKpacHoe n3rydeHus. PeHTrenoBckue myun. VX npupona u cBoiicTBa.
JlaboparopHele paboThl: M3y4YeHHe HHTEP(GEPCHIINN U JU(PPAKIINU CBETA.
Pazgen Y1. OcHoBBI
cnenuaJbLHOI
TEOPHH
OTHOCHTEJIbHOCTH
Tema 6.1. daementnl | CojepkaHue yueOHOTO MaTepuaia JIP 1- JIP 12
Teopuu 1 | MlHBapHaHTHOCTH MOJYJISl CKOPOCTH CBeTa B BakyyMe. [loctynaTsr Ditamreiina. [IpocTpancTBo u BpeMs
OTHOCHTEJBHOCTH CHEeNMATbHON  TEOPHH OTHOCHTENBHOCTU. CBSI3b MAacChl U SHEPTHH CBOOOIHON YaCTHIIBL. DHEPTHsl MTOKOSL.
JlaGopaTopHbie paboThI
Pazgen YII.
DJIEMEHTBbI
KBAHTOBOH (QU3UKH.
Tema 7.1. Cojnepkanue yueOHOro MaTepuaia JIP 1- JIP 12
KsanroBast ontuka TerutoBoe u3itydenue. Pacipenenenue sHeprun B CrieKTpe abCcoMOTHO YepHOro Tena. KBaHToBast TUmoTe3a
[Tnanka. ®oTonHsl. BHenmHwmit horosnexTpudeckuii addext. BayTpennnii porosddexr. Tumsr poTosneMeHTOB.
Jasiienne cBeta. IToHATHE 0 KOPIYCKYJISIPHO-BOJIHOBOH MPHUPOJIE CBETA.
JlabopaTopHbie paboTHI
Tema 7.2. ®u3nka Conepkanne yueOHOTO MaTepuaa JIP 1- JIP 12
aTroma 1 | PasBurue B3MMIA/10B Ha CTPOEHKE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPo/Ia. SIepHas Mojieb
atoma. OmbITel O. Pesepdopaa. Monens atoma Bonopozaa o H. Bopy. 'mnoresa ne Bpoitnst. CooTHomenne
HeonpeneneHHocteld ['eiisendepra. KBantoBble reHepaTopsl.
JlaGopaTopHbie paboThI
Tema 7.3. ®u3uka CoaepkaHue yueOHOro MaTepuajia JIP 1- JIP 12

aTOMHOTIO siApa.

| EcTecTBeHHAas paiMOaKTUBHOCTH. 3aKOH paJlioaKTUBHOTO pacnazna.. Dpdext BaBumoba —YepenkoBa. CTpoeHue
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ATOMHOTO d4pa. ﬂe(beKT MaccChbl, SHEPTHUA CBA3U U yCTOfI‘{I/IBOCTI) ATOMHBIX AJECP. ﬂ)lepHI)Ie pcaknuu.
I/ICKyCCTBeHHaﬂ PaaAuOaKTUBHOCTb. ,ZLCJ'IGHI/IG TAXKECIIBIX AOEP. IlenHasI AACpHasd peakus. praBJ’IHeMaﬂ OcrHas
pcakuus. ﬂaepﬂmﬁ PpCaKTop. HonyquI/Ie PaaAuOaKTUBHBIX U30TOIIOB U UX NPUMECHCHUC. buonoruueckoe
JieiicTBUE PaaAuOaKTUBHBIX H3ﬂy‘leHHﬁ. 3HeMeHTapHI>Ie HaCTUIbI.

JlabopatopHbie paboThHI

HUTOroO:

64
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM NESATEJIBHOCTHU

CTYAEHTOB
Tema Homep Tema paGoTsbl
JadopaTopHoii
padoThI
Pasnea Il. Monekynsipaas pusnka.
Tepmoaunamuka
Tema 2.1. OCHOBBI MOJIEKYJISIPHO- 1 HccnenoBanue n3o0apHOro
KMHETUYECKOM Teopun. MaeanbHslii ras. nporecca
Paznea 1. DnekTrpoaunamuka
Tema 3.2. 3aKOHBI IOCTOSHHOI'O TOKA 2 Onpenenenue I/1C n
BHYTPEHHETO COIPOTUBIICHUS
MCTOYHUKA HANPSKSHUS
3 N3ydenue nocneaoBaTreabHOro u
napajieNIbHOr0 COeJMHEHUS
IIPOBOJHUKOB

Pasznen Y. OnTuka
Tema 5.1. Ilpupona cBeta 4 H3mepenne nokazarens
MPETOMJIEHUS CTEKJIIA

Tema 5.2. BosiiHOBBIE CBOMCTBA CBETa ) N3yuenue nureppepeHuu u
auQpakLuy cBeTa

UTOro 10

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEIMETA
AVYIL.12 HAYYHASA KAPTUHA MUPA (PU3UKA)

OcBoeHue mporpaMmbl  o0IIe0Opa3zoBarebHOro ydebnoro mpeamera JIVII.12
Hayunas kaptuna mupa (Pusuka) ocyiiecTBisiercs B yuyeOHOM kaOunere. B cocrtas
kaOuHera (u3uku BXOAUT Jsaboparopusi ¢ jgabopaHTckoil komHaToil. IlomemieHue
kabuHera Qu3uku yaoBJIETBOpsieT TpeOoBaHusM CaHUTAPHO-IIUIEMHOJIOTMYECKUX
npaBus1 W HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocCHameHO THUIOBBIM
obopynoBanueM. B kabuHeTe nuMmeeTcs 000pyA0BaHKE, MOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa3oBaTeNbHOTO MpoIlecca MPOCMATPUBAIOT BU3YaJIbHYI0 HH(OpMaLUi0 1o (U3HUKE,
MPE3eHTAaIlUU, BUIOMATePHUAIIbI U T. T1.

B coctraB y4eOHO-METOIMYECKOTO W MaTepUalbHO-TEXHUYECKOTO OOecTeyeHUs
mporpamMmbl  001ieo0pazoBaTenbHoro yueoHoro mpeamera JIVIIL.12 Hayunas kaptunHa
Mupa (Pusuka), BXOIUT:

1. [Ina3zmennsiii TeneBuzop AKAI
2. KommproTep
3. Ilpuntep
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4. Habop mniakaToB
5. Buneomarepuaisl (pe3eHTaly, BUACOPOTUKH )
JlabopaTopHoe 000opynoBaHue kadOuHeTa QPU3NKH:

[T mist aeKTpoCcHAa0KEHUS Ta00PaTOPHBIX CTOJIOB HampspkeHueMm 36-42B - 1 mT;
CTOJIBI JTabopaTopHbIe AIeKTpodurpoBanHbie (36-42 B) — 3 1T, JIOTKH JJIs XpaHCHUS
o0opynoBaHusi — 4 1IT, HCTOYHUKHU MOCTOSIHHOTO W MepeMeHHoro Toka (4B,2A) — 1 mT;
OarapeitHbIii ICTOYHUK MUTAHUS — | 1IT; Bechl yueOHbIe ¢ TUpAMU — 10 1IT; CeKyHIOMEPHI
— 10 mT; Tepmomerpel — 10 mT; mTatuBel — 10 T, DWIMHAPBI WU3MEPUTEIBHBIC
(men3ypku) — 10 mr; nuHamomerpel nabopatopueie 1H, 4H (5H)-2mT; >xemoba
ayroobpasubie — 10 mT; HAObOp Tpy30oB Mo MexaHuke — 10 mT, HAOOPHI MPYKUH C
Pa3IMYHOM KECTKOCThIO — 2IIT; HaOOp Tesl paBHOro o0beMa M paBHOM Macchl — 1 T
npuOop A M3YYeHUS JBUKCHHSI TE€N OKPYKHOCTH — | 1T, mpuOOpHI AN H3ydeHUs
OPSIMOJIMHEMHOTO JBWXKEHUS Ted — 4 1uT; pblyar-nuHelka — 1 1mrt; TpuOOMeTpbl
naboparopubie — 10 wT; HAOOp MO M3YUYEHUIO MPEOOpa3oBaHUs PHEPIHUU — pabOTHl U
MOIIIHOCTH — | IIT; 3JEKTPOHHBIN CEKYHIOMED € ABYMS AAaT4YMKamMu — | INT; MOABMKHBINA
O0mok — 1 1mT; HENmOoABMXKHBIM Onok- 1 wmT; mapuk — lmr;, HAOOpP MO H3YYEHHIO
BO300HOBJISIEMBIX MCTOYHHMKOB 3HEPIUM — l1IT; HAOOp MO M3Y4YEHHMIO MPOCTHIX MAIlUH,
MEXAaHU3MOB, U KOHCTPYKIMI; KaJTOPUMETPhl — 2 IIT; HAOOPHI TE MO KaJOPUMETPUU — 2
mT; HaOOp JJIA MCCIENOBAaHUS HM30IPOLIECCOB B rasax — | mT; HAOOp BEIIECTB IS
UCCJIEIOBaHMS IJIABJICHUS M OTBepACHMS — 1 mT; HAOOp MOJOCOBOM pe3uHbl — | wIT;
HarpeBaTeNy dJEKTPUUECKUE — 4 1IT; aMIIepMETPHI JJA0OPATOPHBIE C MIPEAEITIOM U3MEPEHUS
2A s u3MepeHus B LEIIX IMOCTOSHHOTO TOKa — 6 IIT; KaTylIKa-MOTOK — 6 IIT; KIOYU
3aMBIKaHUs TOKa — 6 MIT; KOMMAchl - 6 IIT; KOMIUIEKTHI MPOBOJOB COSIUHUTEIHHBIX — 6
mT, HAOOp MPSAMBIX M AYrooOpa3HbIX MarHUTOB — 6 IIT; MWUIHAMIEPMETPHI -0 IIT;
MYyJIbTUMETPBI LHUPPOBbIE — 6 WT; HaOOp MO 3JeKTposn3y - | mWT, HAOOpP PE3UCTOPOB
OPOBOJIOYHbIE — lIIT; MOTEHIMOMETp — lmT; mpubop [Isl HAaOMIOAECHUS 3aBHCUMOCTHU
COTIPOTUBJICHUS] METAJJIOB OT TeMIeparypbl — 1T, pPagMOKOHCTPYKTOpP JUIsl COOpPKH
PaAMONIPUEMHUKOB — 1 IIT; peocTaThl MOI3yHKOBBIE- 5 IIT; IPOBOJOKA BEICOKOOMHASI HA
KOJOJKE Il W3MEPEHHs YIENbHOIO CONPOTHUBICHMS-1 IIT; 3JIEKTPOOCBETUTENIH C
KOJMadykaMu -2 IIT; DJEKTPOMArHuThl pa3z0opHble ¢ aeTaisMu -10 mT; aedcTByromas
MOJIEJIb IBUraTes-TeHepaTopa — 11IT; AIeKTpoABUTaTENb — | IIT; KIOBETA C 3IEKTPOIaMU
— 1 1WT; 3KpaHbl CO WIENbIO -2 IIT; MJIOCKOE 3€pKajo — 2 IWIT; Npudop AJid U3MEPEHUs
JUIMHBl CETeBOM BOJIHBI C Ha0OpoM JU(QPaKIMOHHBIX pemerok — 1 mT; Habop
TU(GPaKIMOHHBIX PEMIeTOK — | IIT; UCTOYHUK CBETa C JIMHEHYaThIM CIEKTpoM — 1 miT;
npuOop 7Sl 3aKUTAHUSL CIIEKTPAJIbHBIX TPYOOK ¢ HAOOpOM TpyOOK — 1 MIT; CIEKTPOCKOI
nabopaTopHbIii- 1 mwT; KOMIUIEKT (poTorpaduii TpekoB 3apskeHHbIX yactull (H) — 1 m;
no3umetp — 1 mT; nuH3a chepuyeckas — 1 mwrt; noasipous — 1 mIT; KIOBeTa C MPO3pavyHbIMU
CTeHKaMu- | miT.

OO6opynoBanue Il NPAKTHKYMa:

Becwl Texunueckue — 10 mT; reHepaTop HU3KOM 4acTOThI- | IIT; UICTOYHUK MUTAHUS
JUIA TIpakTUKyMa — | 1mT; Habop AIIEKTPOU3IMEPUTEIBHBIX TPUOOPOB MOCTOSHHOTO TOKa — 1
IIT; HA0OP JIEKTPOU3MEPUTEIBHBIX TPUOOPOB MEPEMEHHOTO TOKA — | IIT; MyJIbTUMETP —

1 wt; komMmeKT s uccienoBanus Kiaiinepona-MenaeneeBa u uzomnpoueccos — 1 mir;
npulop i n3ydeHus aedopMaluu pacTsHKeHUs — | 1IT; ABUraTeNlb-TeHepaTop U
usmepenue ero KIIJI — 1 wt; mpubop aist u3yyeHust Toka B BAKyyMe U HaOJII0ICHUS
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JBUYKEHUS SJIEKTPOHOB B AJIEKTPUUYECKOM M MArHUTHOM MOJISIX — 1 1IT; TpancdopmaTtop
pa3z0opHbIi- 11T; TpUOOP AJIsk U3MEPEHUs] UHTYKIIMM MATHUTHOTO 10Jist 3eMiu — 1 1mT;
CHEKTPOCKON JABYXTPYOHBIN — 111T.

B Oubnunoreunsiilt poH1 BXOAIT yU4EeOHHUKH, yueOHO-MeToanueckue KoMiiekTol (YMK),
oOecreunBaoIle OCBOEHUE oO0lIeo0pazoBarenbHOro yuebHoro mnpeamera JAVYIIL.12
Hayunass xaptuna wmupa (®Dusuka), pEeKOMEHAOBAHHBIC MJI1 HCIOJIB30BaHUS B
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OPraHU3aAIUAX, PEATU3YIONUX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero oomiero oopasosanus B npeaenax ocBoenust OIIOII CIIO na 6aze
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

B nponecce ocBoeHusi mporpaMmbl 00II€00pa30BaTEILHOIO YYEOHOTO MpeaMera
JVIIL.12 Hayunas xaptuna mupa (Pusnka) oOydaromuecs IMEIOT BO3MOXHOCTh JIOCTYyIIa
K 2JIEKTPOHHBIM y4eOHBIM MaTepuaiaMm Mo (U3MKe, UMEIOIIUMCS B CBOOOTHOM JIOCTYIIE B
YUTAIBHOM 3aJie OMOIMOTEKH.

Cnucok aureparypsl

OcHOBHas JUTEpPaTypa

JImutpreBa B.®. ®dusuka Aas npodeccuili M CHeUHAJIbHOCTEH TEXHUYEeCKOro
npoduias: yueOHUK Uil yUpexxaeHul cpel. npod. odpazoanus / B.®. JImutpuena. —
M.: HMznarensckuii neHTp «Axagemus», 2016. - 448c.

JqvutpueBa B. ©. ®dusuka piaa npodeccuid M CHeuMaJbHOCTEH TEXHUYECKOro
npoduas: yued. s CTyA. yupexaeHu cpes. mpod. oopazosanus / B. @. JIlmurpuesna. -
6-e u3n., crep. - M.: U3narenbckuii ieHTp «Akamemusi», 2019. - 448 c.

Mskumie I'. 1. @usnka: bazobiii ypoBens : 11 knacc : yueOnuk / I'. S. Makumes, M.
A. IlerpoBa, O. C. YTOapHHUKOB U Op. - 2-¢ u31., ctepeotun. - M. JIpoda, 2020. — 476 c.

Msikuies, I'. 5. ®@usuka: ba3zoselil yposens : 10 kinace : yueOnuk / I'. 5. Makues, A.
ITerpora, C. B. CtenanoB u ap. - 2-¢ u3., crepeotut. - M. : lIpoda, 2020. - 399 c.

Msxkumes I'.51. ®usuka. 11 kaacc: yued, s obmeoOpa3oBaT. opranu3aiuii : 6a30BbIi
n yray6n. ypouu / I'. 5. Mskuwes, b. b. byxosues, B. M. Hapyrun ; nox pea. H. A.
ITapdentheBoii. — 7-¢ u3A., nepe- pad. — M.: IIpocBemenue, 2019. — 432 c.

Mskumies I'.51. @u3uka. 10 kaace: yueod, 115 obmieo0pa3oBar. opranu3anuii : 0a30BbId
u yriayon. ypouu / I'. 5. Mskumes, b. b. byxosues, B. M. Uapyrun ; nog pen. H. A.
ITapdenTreBoit. — 6-e u3a., mepe- pad. — M.: IIpocsemenne, 2019. — 432 c.

JlomosHUTENBHAS TUTEPATypa

JqvutpueBa B.®. ®Puzuka s npodeccud M CHENHATBHOCTEH TEXHUYECKOIo
npoduias: yueOHUK A yupexaeHuil cpel. nmpod. oopazosanus / B.®. JImurpuena. — 8-¢
u3a., crep. M.: M3narenbckuil neHTp «Akanemus», 2015. — 448 c.

®Ousuka 11xn: Yueb. ama oOpa3oBaTeNbHbIX YUPEXKJICHUN: 0a30BbIM W NPO(HUIbHBIN
ypoBenb/ I'.51. Mskumes, b.b. byxosues, H.H. Corckuii. — M.: IIpocsemienue, 2013. —
399 c. + DnektpoHHOE npuioxkeHue K yueOnuky dusmka 11 kiacc.

®usuka 10 k1 Yueb. 11 00pa3oBaTenbHBIX YUpEeKICHHUI: 0a30BbIH U MPOQPHIbHBIHI
ypoBenb/ I'.f1. Mskumes, b.b. byxosueB, H.H. Corckmii. — M.: IIpocBemenne, 2013. —
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366 c. + DiekTpoHHOE NpuiokeHre K yueOHuky dusnka 10 kmacc.

[Taneiruna, A. B. ®usuka : nabopatopuslii npaktukym ais CIIO / A. B. [Tansiruna. —
Caparos : IIpodo6pazoBanue, 2019. — 84 c. — ISBN 978-5-4488-0331-4. — Tekcr :
ANIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoi obpazoBarensHoil cpeasl CIIO
PROFo0Opasoanue : [caiit]. — URL.: https://profspo.ru/books/86155

Jmutpuea B.®. ®uszuka 11 npodeccuii U CrelHaIbHOCTEH TEXHUYECKOro MPOQuIIs.
JlabopaTopHblii mpakTukyM: yue0. mocoOue i CTyd. YYpeKIeHH cpea. mpod.
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