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1. MACIIOPT PABOYEM ITPOT' PAMMBIIIPOTPAMMBI YUEBHOM JTUCIHUILIAHBI

OB 10ng ®U3UKA
1.1. Ob6aacTh npuMeHeHHus padoyeil NPOorpaMMmsl
Pabouas mporpamma y4eOHOM JUCHMILTUHBI SBISETCS 9acThbio OCHOBHBIX MPOGECCHOHATBHBIX
oOpa3oBarelibHBIX mporpamMMm 1o crnenuanbHocTaM  21.02.05  3emenbHO-UMYIIECTBEHHBIC
otHomenus, 21.02.07 Aspodotoreonesus, 21.02.08 IlpuxmamHas reones3us; COCTaBlIcHA B
cootBercTBUU ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpPEIHEro
o0mero oOpa3oBaHUsI.

1.2. MecTO IMCHMIJIMHBI B IPOrpaMMe MOATOTOBKH CHENHMAJINCTOB CpeJHero 3BeHa 0a30BOro
YPOBHS: BXOAUT B ITpoduiIbHbIe AUCHUILTUHBI «O0111€00pa30BaTeIbHOTO LIUKIIA»

1.3. Hequ wm 3agaum y4yeOHO#W JMCHUIUVIMHBI — TPeOOBAHUSA K Ppe3yabTaTaM OCBOECHUS
AUCHHUIIMHBI:
B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUITMHBI O0YYarOIHIACS J0JKeH 3HATh:

® pOJIb M MECTO (PU3UKU B COBPEMEHHON HAYYHOU KapTHHE MHPA;

® 0 posii GU3UKU B POPMHUPOBAHUH KPYro3opa U GyHKIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa
JUTSL PEUICHUS TPAKTUYECKUX 3a/1a4; TOHUMAaTh (PU3HUECKYIO CYITHOCTh HA0JII0JaeMBIX BO
Bcenennoii spneHwmi,

® OCHOBOIIOJararoume GU3nYecKue NOHATUS, 3aKOHOMEPHOCTH, 3aKOHbI U TEOPUU; YBEPEHHO
UCTIOJIB30BaTh (PU3UUECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY;

® OCHOBHBIE METO/Ibl HAYYHOTO MO3HAHMS, UCIOIb3yeMble B pu3uKke: HAOII0ACHNE, ONTUCAHHE,
U3MEpPEHHE, IKCIIEPUMEHT;

e HanOoJsiee BaKHbIE OTKPBITUA B 00JacTH (U3MKH, OKa3aBLIME ONpEENsIollee BIUSHUE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHH.

B pe3synbrare ocBoeHUS y4eOHOW MUCIUILIMHBI O0YyUaIOIIHICS H0JI2KEH YMETh:

® [ICTIOJIb30BATh PA3JIMUHbIEC BHJIbI TTO3HABATENILHON JIEATEILHOCTH Ul PEHIeHUs (PU3HUECKUX
3a1a4, TMPUMEHEHUE OCHOBHBIX METOMOB TMO3HAaHHUs (HAOMIO/EHUs, OIUCAHMSA, W3MEpEeHHMs,
HKCIEPUMEHTA) [T U3YUEHUs pa3IMYHBIX CTOPOH OKpYXKarolei 1efiCTBUTENbHOCTH;

® JICIIOJIB30BATh ~ OCHOBHBIE  HMHTEIUIEKTyaJbHbIE  OINEpallMM:  ITOCTAHOBKA  3aJayd,
dopMynupoBaHUE THUIIOTE3, aHAIU3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, cHcTeMaTH3allus,
BBISIBJICHHE NPUYMHHO-CIIEACTBEHHBIX CBs3€l, MOMCK aHaJoroB, (HOpPMYyJIUpOBAHHE BBIBOJIOB AJIS
U3YYEHHUS pa3IMYHbIX CTOPOH (U3NYECKUX OOBEKTOB, SIBJICHMW U TMPOIECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPECCUOHAIBHOM cdepe;

® ICTIOJIb30BATh  PA3JIMUHblEe MCTOYHUKH JUIS TOJYy4deHUs (HU3MUecKoil uHpopmanuy,
OLICHUBATh €€ JJOCTOBEPHOCTD;

® AHAJIM3UPOBATH U MPEJCTABIATH HH(OPMAIIMIO B PA3IMUHBIX BUIAX;

e IyOJIMYHO MPENCTaBIATh PE3yIbTaTbl COOCTBEHHOI'O HCCIIENOBaHMS, BECTH JHUCKYCCHUH,
JOCTYITHO M TAPMOHMYHO COYeTasi cojiepkanue v (hopMbl pecTaBisieMoil HHpopMaIu.

1.4. Kotn4yecTBO 4acoB Ha 0CBOECHHME IPOrPaMMBbl y4eOHOM TUCHUIINHBI:
MaxkcumanbHast yueOHas Harpyska oOyuatorierocs - 254 yaca, B TOM 4uCIIe:
o0s13aTenbHas ayJUTOpHAs yueOHas Harpys3ka oOydaromierocs - 169 yacos;
CaMOCTOSITEIILHOM paboThI 00yJaroIerocs - 85 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI
2.1. O6beM y4eOHOI TMCHUIIIMHBI M BH/ABI Pa00ThI

Buo yueonoii pabomot Koauuecmeo
uacoe

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 254
Oos3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 169
B ToM uucne:

JlaGopaTopHbie pabOThI 10

[IpakTrueckue 3aHATUS 20
CamocrosiTeibHas padora o0yuarouerocs (Bcero) 85
B TOM YHCIIE:

BueaynuropHas camocrosiTenibHas paboTa 85

WuauBuayaibHbBIN TPOEKT 50

Hmozoean ammecmayusn 6 popme sx3amena




2.2. TemaTuyecKkuii JIaH U coiep:kaHue ydyeOHou qucuuminabl «®U3UKA»

HaumMeHoBaHuUe pa3aesioB U TeM Coaep:xanue yueOHOro MaTepualia, JadopaTopHblie paéoThl U NPaKTHYeCKHE 3aHATHS, Oo0bem YpoBeHb
caMoCTosITeIbHAsI padoTa o0yuyalouuxcs 4acoB OCBOCHUS
1 2 3 4
Paznen 1 Mexanunka 64
Tema 1.1. BBenenue Copaeprxanue yuedOHOro MaTepuajia 1
dusuka — Hayka 0 mpupojae. ECTecTBeHHO-HAYYHBIH METO/I TO3HAHHUS, €r0 BO3MOXXHOCTH U
IPaHUIBI TPUMEHUMOCTH. MoenrpoBanue (GU3NMYSCKUX SBICHHIA U TporieccoB. Pob 2

9KCIIEPUMEHTa 1 TEOPUH B IIPOLIECCE MTO3HAHMS NpUpoabl. Pusndeckue 3ak0Hbl. OCHOBHBIE
9JIEMEHTHI (PU3NYECKOM KapTUHBI MUPA.

Tema 1.2. Kunematuka Conep:xanue yueOHOro MaTepuaJia 2
OTHOCUTENBHOCTh MEXaHUYECKOT 0 ABIKEHUSI. CHCTEMBI OTcUeTa. XapaKTePUCTUKH 6
MEXaHUUYECKOTO JIBKCHUS: TepEeMEIleHHe, CKOPOCTh, YCKOpeHUe. BUbI IBHKEHUS
(paBHOMEpHOE, PAaBHOYCKOPEHHOE, HEPAaBHOMEPHOE) U HX rpa)HuecKoe OIUCAHUE.

IIpakTH4eckoe 3aHsATHE 2
e  Buawl nBmxeHus

CamocrosiTeibHas padora:
e  Brlyuuts TEeOpeTHUECKUI MaTepual, 4
e  OTBEeTHUTH Ha BOTIPOCHI,
e [loAroTroBHUTH COOOIEHHE,
e Pemuts 3a1aun.

Tema 1.3. [uHaMuKa Coaep:xanue yueOHOro MaTepuaJa
Cuiibl B Ipupojie. 3aKOH BCEMUPHOTO TsAroTeHus. PaBHoaeicTByromas. B3aumonelicteue Te. 8 2
[Ipunuun cynepno3uuuu cui. 3akoHbl JuHaMuku HetoToHa. Cuiibl B pUpoJie: yIpyrocTh,
TpeHue, CIJIa TSHKECTH. 3aKOH BCEMUPHOTO TroTeHus. HepecomocTh

IIpakTH4Yeckoe 3aHsATHE 2
e Cuinl. PaBHOACHCTBYIOIIAS

CamocrosiTeibHas padoTa: 5
e  BEIyunTh TeOpeTHUECKUI MaTepHall,
e  OTBETHUTH HA BOIPOCHI,
e [loaroroBuTh COOOIIIEHUE, PEITUTH 3a1a4H.

Tema 1.4. 3aKoHBI cOXpaHEHHUS Copepxanne yueOHOr0 MaTepHaJIa 2




Nmmynbe Tena. UmMnynbe cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCca. 3aKOH COXPaHEHUS
MEXaHW9IeCKO# sHeprun. PaboTa m MOIITHOCTS.

IIpakTH4Yeckoe 3aHATHE
e 3aKOHBI COXpaHEHUs

CamocrosiTeibHas padora:
e Brlyuuts TEOpEeTHUECKUI MaTepua,
e  OTBETHUTH HA BOIIPOCHI,
e [loaroroBuTh COOOIIEHHE,
e Pemnts 3amaumn.

Tema 1.5. Koeoanua

Conep:xanue y4eOHOro MaTepuaJia

MexaHndeckue kojicOaHus. AMIUIMTYA, TIEpUoJ, 4acTora, (hasa kojeOanuii. CBOOOAHBIE U
BBIHY)KJCHHBIE KoJicOaHus. [apmMoHudeckue KoneOaHus. XapaKTEPUCTUKUA TapMOHUYECKHX
konebanuii. Pesonanc. Mexannueckue BOTHBI. CBONCTBA MEXaHMUYECKHUX BOJH. J[JTMHA BOJHBL.
3ByKOBBIe BOJIHBI. yﬂpraE}ByK " €0 UCIIOJIb30BaHUEC B TEXHUKEC U MCIUIIUHEC.

12

JlaGopaTopHasi padora
o Konebanus MasTHUKA.

CamocrosiTenbHas padora:
e Brlyuuth TEOpETHUECKUI MaTepua,
e  OTBETHUTH Ha BOIIPOCHI,
e Pemurts 3a1ayu.

Paznen 2.

MoJieKyJIsIpHO-KHHETHYECKasl TeOpHsi

27

Tema 2.1. OcnoBsl MKT

Copaepxanne yueOHOro MaTepHuajia

OcnoBbl MKT. Cropocts Monekyin. Onsit HITepna. OcnoBHoe YpaBuenue MKT.
Hacwimennrie 1 HeHachIieHHbIe TTapbl. Kammuisapel.  OOBSICHEHHE arperaTHBIX COCTOSHHIMA
BEILIECTBA HA OCHOBE aTOMHO-MOJIEKYJIIPHBIX IIpeacTaBieHui. Moenb uiealbHOro rasa.
CBs13b MEXKy IABJICHUEM U CpeHEN KHHETUYECKOM YHEPTUeil MoJIeKy raza.Moiens CTpOeHuUs
JKUJIKOCTU. BiaxHocTh Bo3nyxa. [loBepXxHOCTHOE HATs KEHME U cMauuBaHue. Mojenb
CTPOCHHS TBEPIBIX Tell. MeXaHHYECKHUE CBONCTBA TBEPABIX Tell. AMOpP(HBIE BEIIECTBA U
KUJKAC KPUCTAIUTEL. VI3MEHEHUS arperaTHbhIX COCTOSHUI BEIIECTRA.

16

JlaGopaTopHble padoThI
e l3MepeHne BIOKHOCTH

CamocrosiTeibHasE padora:
e  BbIyunTh TeOpeTHUECKUI MaTepHall,
e  OTBETHUTH HA BOIPOCHI,
e PemmuTh 3a7a4H.




Pazpen 3. OCHOBBI TePMOITMHAMUKH 18
Tema 3.1. OcHoBbl TepMoanHaMuku | Coaep:kaHue y4eOHOro MaTepuaJa
OcCHOBHBIE OnpeIeNIeHus 1 MTOHATHS TePMOANHAMUKY. M30mporiecchl. ['a30BbIe 3aKOHHI . 10
Buytpennss sneprus. Pabora raza. Ternora. Termnora u pabota. IlepBrlii 3akoH
TepMoaHAMHUKH. HeoOpaTuMOCTh TETTOBBIX MPOIlecCOB. T eTIOBbIe ABUTATENN M OXpaHa
okpyxarouei cpenpl. KITJI TennoBbIX ABUTaTeneil.
IpakTHYecKoe 3aHATHE 2
e  3aKOHBI 3JCKTPOAUHAMUKHU
CamocTrosiTeqnbHasi padoTa:
e  Brlyuuth TEOpEeTHUECKUI MaTepua, 6
e  OTBETUTH HA BOIPOCHI,
e Pemnts 3amaum.
Paznen 4. DJIeKTPOIMHAMHUKA 115
Tema 4.1. JnekTpocTaTuKa Coaep:xanue y4eOHOro MaTepuaJia
Onextpuzauus. DnekTpuueckoe none. Hanpspkennocts noid. [lotennuan nons. IIpoBonHuku 10
U JVAIEKTPUKH B JJEKTPUUYECKOM TIOJIe. DJIEKTPOEMKOCTh. Pa3HocTh moTeHnuanoB. CBS3b
Mexany E u Ag. B3aumopeiicTBie 3apsKEHHBIX Tesl. OJIEKTPUYECKUH 3apsn. 3aKoH
COXpaHEeHus deKTpuyeckoro 3apsaa. 3akoH Kynona. [IpoBoHUKH B 3JIEKTPHUECKOM TIOJIE.
OnekTpuyeckas eMKocTh. KoHneHcarop. JManeKTpuKky B 3J€KTPUYECKOM TOJIE.
CamocTtosiTenbHasi padoTa:
e  Brlyuuts TEOpeTHUECKUI MaTepual, S
e Pemuts 3a1aun.
Tema 4.2. [locToAHHBII Conep:xanue y4eOHOro MaTepuasia
IEKTPUIECKHIl TOK [TocTostHHbIN 3neKkTpUUecKui TOK. CHila TOKa, HAIPsDKEHUE, SJIEKTPUUYECKOE COMPOTHUBIICHUE. 8
3akon Owma g ydactka uenu. IlocriegoBarenbHoe U MapayjieNIbHOE  COEIMHEHHS
npoBoaHUKOB. DJIC uctounnka Toka. 3akoH OMa JUTs [TOJTHOM LeT .
TerioBoe U XUMHUECKOE JCHUCTBUE IEKTPUUECKOTO ToKa. 3akoH J[xkoyns — JleHua. 3akoHbI
®dapazest. MOITHOCTB 3NEKTPUYECKOTO TOKA
JlaGopaTopHbie padoThI 6
e 3axon Oma.
e  Bwunanl coenmHeHN
I[IpakTHYecKkoe 3aHITHE 2

e DIEeKTpHUYECKHUI TOK

CamocrosiTeqbHast padoTa:




e  Brlyuuts TEOpeTHUECKUI MaTepUal,
e Pemnrs 3amaun.

Tema 4.3. JnekTpoMarHeTusm

Conep:xanue yueOHOro MaTepuaJia

MarnutHoe nose. IlocTosiHHbIE MarHUTBI 1 MarHUTHOE TI0J€ ToKa. MarHutHele nuHuH. Cuna 18
Awmmnepa. Cwma Jlopenma. MHAyKmusT MarHWTHOTO TOJdSA. MarHUTHBIA TOTOK. SIBieHume
3JEKTPOMArHUTHOM WMHIAYKLUUU M 3aKOH 3JleKTpoMarHuTHou mHAaykuuu dapanes. Buxpepoe
anexTpuueckoe noje. [pasuno Jlenna. Camounnykuus. UaayktuBHOCTS IlpunHiun neiicTBus
anekTporeHeparopa. llepemennsrii Tok. Tpancdhopmarop. IlpomsBomcTBo, mepemada u
roTpebaeHue 3eKTpodHeprun. [IpoOiieMbr »HeprocOepekeHms. TexHuka 0€301MacHOCTH B
00palIeHU! € JCKTPUUECKIM TOKOM.
I[IpakTHYeckue 3aHATHSA 2
e  MarHuTHOe noJje .
e (Cuna Amnepa.
CamocrosiTennbHas padora:
e  BEIyunTh TeOpeTHUECKUN MaTepHal, 10
e Pemnts 3amaum.
Tema 4.4. JneKTPOMArHUTHbIE Conep:xanue y4eOHOro MaTepuaJia
KoJIedaHus! CBo0OoHBIE 2NIEKTpOMarHUTHBIE Konebanus. KomebareapHbIi KOHTYp. DNeKTPOMarHUTHEIE 10
BonHBL. Mx xapaktepuctuku (4, T,v). Illkana snekrpomarautHbIX BoyiH. M300petenue [Tonosa.
Paguocssi3e. [Tpunmun paguocssizu. CoBpeMeHHbIE cpeicTBa cBsi3n. CBOOOIHBIC
AJNIEKTPOMArHUTHEIE KoJieOaHus. BeIHYKIeHHBIE 3JIeKTPOMAarHUTHBIE KOJIEOaHNSI.
JleiicTByIOIIIHIE 3HAYSHHSI CHITBI TOKA U HATIPSDKEHUS
OnektpomarHuTHoe mnose. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJH. lIpHHIUMIBI pagMoOCBsA3U H
TEJICBUJCHMUS.
IIpakTH4eckoe 3aHsATHE 2
e Pelenue TUIIOBLIX 3a1a4
CamocrosiTe1bHas padoTa: 6
e  Brlyuuts TEOpETHUECKUI MaTepual,
e Pemuts 3a1aun.
Tema 4.5. OnTuka Conep:xanue y4eOHOro MaTepuasia
12

CBer Kak 3j1ekTpoMarHuTHas BonHa. MHTepdepenuns u qudpaxnus ceta. Habmonenue
uHTeppepeHnnu u audpakmnuu cet. JJucrnepcus ceera. 3aKOHbI OTPAKEHUS U IPEIIOMIICHHS.
JIunzel. U306paxenue B HUX. OnTryeckre npubopskl. [1a3 — kak ontudeckas cucteMa. [lomHoe
BHyTpEeHHee oTpaxeHue. Jucnepens ceta. Pa3nuunbie BUIBI 2IEKTPOMAarHUTHBIX U3JIy4YE€HUH,
UX CBOWCTBA U MpaKTHYECKHe NpuMeHeHus. DopMyia TOHKOH TUH3BI. OnTHYeCKHe NTPUOOPHI.




JlabopaTopHbie padoThI
e Habmonenune naTepdepeHIny 1 THPpaKIul CBETa
e Onpenenenune TMHBI CBETOBOW BOJIHBI
e Omnpenenenne MoKa3aTess MPEIOMICHUS

CamocTosiTeibHas padoTa:
e Brlyuuts TEOpeTHUECKUI MaTepuai,
e  OTBETHTH HA BOIIPOCHI,
e Pemnts 3amaumn.

Pazngen 5.

Ctpoenue atoma. KBanToBasi pusuka.

24

Tema 5.1 CTtpoenne atoma

Conep:xanue y4eOHOro MaTepuaJia

Crpoenue atoma. Monenp Tomricona, Pesepdopma. I'mmoreza Ilnmanka. CrtpoeHue aroma:
IJIaHEeTapHAas MOJIeNb U MoJienb bopa. [lornomenune u ncnyckanne CBeTa aTOMOM.

Tema 5.2. KBaHTOBBIE CBOMCTBA
cBera

Conep:xanue yueOHOro MaTepuaJa

KganTtoBsie cBoiicTBa cBeta. ®oroadpdext. [Ipumenenne porordhdexra. KBanTosrit renepaTop
(mazep). [loctynatst bopa. SAnepubie peakunu. PagnoakTuBHOCTH. Bo3meiicTBIe Ha )KUBBIE
opranu3Msl. ®oToH. BOJIHOBBIE U KOPIYCKYJISIPHBIE CBOMCTBA CBETa. TeXHUYECKHe
YCTPOICTBA, OCHOBAHHBIC HA UCIOJIb30BaHUU (HOTOIPPEKTA.

12

CamocrosiTesqibHasi padora:
e  BEIyunuTh TEOpETHUECKU MaTepHall,
e Pemuts 3a1a4u.

Pa3znen 6.

IBoJonua BeesenHoii.

Tema 6.1. ConHeuHast cucreMa

Coaepxanne yueOHOr0 MaTepHaJIa

Paznuunbie Teopun npoucxoxacHus. ComHeuHas cucreMa. TepMosIepHblit cuuTe3. DPQeKT
Jornepa u oOHapyx)eHne «paz0eraHusy ralakTukK. bobmoii B3peiB. Bo3MoXkHEIE clieHapun
sBomonuu Beenennoit. TepmosinepHsbiil cuaTe3. OOpa3oBaHue MIIaHETHBIX cucTeM. ColTHeYHas
cHCTEMA.

CamocrosiTe1bHas padora:
e [loaroToBUTH Mpe3eHTALINH,

e CooOreHus.

NuauBuaya bHbIA NPOEKT

CamocrosiTe1bHas padora:
[MoaroroBka u 3amuTa HHIUBUAYAITEHOTO MMPOEKTA

50

Hrtoro

254




3. YCJOBUSA PEAJIN3AIIMM YYEBHOM JUCIHUILIVNHBI

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecre4YeHn 10

Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT Hamu4usl yueOHoro kabunera «Puznka

O6opynoBanune y4eOHOro KabuHeTa:
- TOCAZI0YHbIE MECTA M0 KOJMYECTBY 00YJAIOIIUXCS;

- pabodee MeCTo MperoIaBaTels;

- KOMIUICKT y4eOHO-HATJISIHBIX TOCO0UH «Du3nKay;

TexHuuyeckue cpeacTBa 00y4eHust:

- KOMITBIOTEP C JUIEH3MOHHBIM POTPAaMMHBIM OOECIIeUeHUEM,
- MYJIbTUMEUAPOECKTOP;

- MyJIbTUMEUITHBIE TOCOOUS.

3.2. UudopmanuonHoe odecriedenne 00yueHus

IlepeyeHb peKOMEH/I0BAHHBIX YUeOHbIX U3IaHU I, HHTEPHET — PECYPCOB, IOMOJHUTETbHOI
JUTEPaTyphbl

|. OcHoBHas JuTeparypa:

1.

2.
3.
4

Hvutpuea B.®. duszuka. — M.: Akagemus, 2010.

Hmutpuesa B.®. Coopuuk 3ama4 o ¢pusuke. — M.: Akagemus, 2010.

Tpodbumon T.U. Kypc ¢usuku. - M.: Beicmias mikona, 2007.

dusuka: Konebanust U BosHbI. JlJabopatopHblii mpakTukyM: yuebHoe nocobue mis CITO /
B.B.T'opnau, H. A.WBanoB, M. B. Ilnactununa, A.C.Pyban; mnox penakuuei
B. B. I'opnaga. - Mocksa : M3narensctBo HOpaiit, 2020. - 126 c. - TekcT : 2JIeKTpOHHBIN
// OBC Opaiit [caiit]. - URL: https://urait.ru/bcode/449114

Kanamuukos, H.II. ®usuka B 2 4. yuebuuk wu npaktukym it CIIO /
H. I1. Kanamnuukos, C. E. MypasseB. -MockBa : U3natensctBo FOpaiit, 2020. - 254 c. -
Tekcer : anextponnsii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449060.
Mycun, 0. P. ®usuka: xonebanus, oNTUKa, KBaHTOBas GU3MKa : yueOHOe rmocodue s
CIIO / 10. P. Mycun. — 2-e u3zn., ucrp. U jpomn. — Mocksa : M3narensctBo FOpaiiT,
2020. — 329 c. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-03540-7. —
Tekcer : anextponnsiii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449189

Il. JononHuTebHASA IUTEpPATYypa:

1.

®usnka 7 — 11 kiaccbl: METOIMKY U MaTepHalibl K ypokaMm. Bonrorpaa: Yuurens, 2011.

2.JTaboparopHble paboThI 110 pU3UKE: BUpTyaibHas pusnyeckas jadoparopus. 11 kmace. —
M.: lpoda, 2006.
3. Otkpeitas pusuka. Yacts 1. / moa.pex. npod. C.K. Kozena. — M,: ®uzukon, 2005.

4. Otkpertas pusuka. Yacts 2. / moa.nen. npod. C.K. Kozena. — M,: ®uszukon, 2005.

I1I. DuexkTpoHHBIe OMOINOTEKH, HHPOPMALMOHHO-CIIPABOYHBIC U MIOUCKOBbIE CHCTEMbI:
http://www.edudic.ru- snekrponnas OudIOTEKa
http://www.mining-enc.ru/- snextpoHHas 6uOIMOTEKA
https://biblio-online.ru/ - snextponnas 6ubnmoreka nzgarenseTsa FOpainT
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2. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUITIMHBI

KOHTpOHB u OLICHKAa PE3YIbTAaTOB OCBOCHHA

JUCLHUILINHEI

OCYILICCTBIIACTCA

nmpenoaaBaTrcyiceM B IIPOLECCE MPOBCACHUA TCOPETUUYCCKUX U IMPAKTHUYCCKUX SaHHTI/Iﬁ, a TaKXKC

BBITOJIHEHUST O00y4aromuMuUCs J1a00paTOpHbIX paboT, MHAMBUAYAJIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETIOBAHUM.

KOHTpOJIB M OLICHKa PE3YyJIbTATOB OCBOCHHA AUCHUILUIMHBI OCYHICCTBIIACTCA B XOAC KakK

OYHOTO (KOHTAKTHOT'0) OOYYEHUs B KOJUIE/DKE, TaK M C IPUMEHEHHEM DJICKTPOHHOTO O0yUYEeHHUS U

JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHbIX TeXHOJIOoruil. [IpoBepka MOKET OCYIIECTBIATHCA CUHXPOHHO
(Ha 3aHATHMM B PEXHMME KOHTAKTHOTO OOy4YeHHs, OHJAMH B peXHME BHJICOKOH(EPEHLUHU) U
ACMHXPOHHO (10 CPeACTBaM 3JIEKTPOHHOM MOYThI, MECCEH/I>KEPOB U T.I1.)

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHUS], YCBOEHHbIE 3HAHUS)

®DopMbI U METO/IBI KOHTPOJISI
U OLIEHKA pe3yJIbTATOB
00yueHust

YmMmenns.

HCIIOJIb30BaTh PA3JIMYHBIC BUIBI MMO3HaBaTEIIHbHOMN JACATCIIBHOCTHU
AJid peIICHUA (I)I/I3I/I‘-ICCKI/IX 3aga4, IMIPUMEHCHUC OCHOBHBIX

METOJIOB MO3HaHUs (HAONIOJCHUSA, OIMCAHUS, W3MEpPEHHUS,

SKCIIEPUMEHTA) ISl M3yUeHUS PAa3IMIHBIX CTOPOH OKPYIKAIOIIeH
JCHCTBUTEIILHOCTH,

UCIIOJIb30BaTh ~ OCHOBHBIE  HMHTEJUICKTYaJIbHbIE  ONEpaLUu:
MOCTaHOBKA 337a49H, (OPMyIHPOBaHUE THIIOTE3, AaHAIN3 U CHHTE3,
0000mIEeHNE,

IMPUYIUHHO-CJIEACTBEHHBIX

CpaBHCHHUC, cucreMarusanusd, BBISABJICHHUC

CBs3€H, TIOMCK aHaJIOTOB,
(hopMynUpOBaHUE BBHIBOJOB JISi W3YYEHHUS PA3IMYHBIX CTOPOH
¢u3nuecKkux OOBEKTOB, SIBJICHWH W TPOIECCOB, C KOTOPBIMH
BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCA B MPOQPECCHOHATBLHOMN
chepe;

HCIIOJIB30BaTh pas3iInYHbIC HNCTOYHHKH JUIA

¢dusnueckoil HHGOpPMALINH, OLICHUBATH €€ JOCTOBEPHOCTE;

MOJy4YEHHUS

AQHAJM3UPOBATh M NPEACTaBIATH HMHPOPMALUIO B PAa3IMUHBIX
BHJIAX;

MyOIMYHO IIPEACTABIISATH pe3yabTaThl COOCTBEHHOTO
UCCIENOBAaHUs, BECTU OUCKYCCUHM, JOCTYIIHO M T'apMOHUYHO

coyeras cojiepykaHre ¥ (GopMBbl TipeicTaBIsIeMON HHPOPMAIIHH.

3HaHud.

POJIb U MeCTO (PM3UKHU B COBPEMEHHON HayYHOH KapTHHE MHPa;

0 poiu GU3UKH B HGOPMUPOBAHUH KPYro3opa v HyHKIMOHAIBHON
TPaMOTHOCTH YEJIOBEKA AJIS pELIEHNS TPAKTHUECKUX 33124,
MOHUMATh (PU3UYECKYIO CYIIHOCTh HaOJII0JaeMbIX BO BceneHHoi
SIBJICHUI,

OCHOBoONOJararomye Gu3n4ecKre MOHATHS, 3aKOHOMEPHOCTH,
3aKOHBI M TEOPHUHU; YBEPEHHO HCIIONB30BaTh PU3MUECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY,

OCHOBHBIC MCTOJIbI HAY4YHOI'O0 IIO3HAHHA, HUCIOJIB3YyEMBIC B
¢du3mKe: HAOMIOIEHUE, OITMCAHUE, U3MEPEHHE, IKCIICPUMEHT;
HanOoJiee Ba)KHBIE OTKPBHITUS B 00MacTH (M3MKH, OKa3aBILHUE
OINpeAEIIoNIee BIUSHIE HA pa3BUTHE TEXHUKU U TEXHOJIOTHH.

Tekyuuii KOHTPOJIb B hopme:
- YCTHBIN U MUCBMEHHBIN OIIPOC
B T.4. OHJIAHH;

- IPOBEPKA NPAKTUUECKUX U
J1a00PaTOPHBIX padoT, B T.4.
BUPTYyalIbHBIX;

- KOHTPOJIbHAS paboTa;

- pacueTHbIE 3aj]aun

- TECTUPOBAHMUE;

- OHJIAiH TeCTUPOBaHUE

- IIOArOTOBKA COOOIIECHHM,
JIOKJIaJI0B, pedepaTos;

- IOJIrOTOBKAa BUIE0COOOIICHNUH;

®  WHAMBHUIYAJIbHBINA IPOEKT.

HToroBbIii KOHTPOJIB B hopme

JK3aMeHa
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