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1 MACHOOPT PABOYEN MPOT'PAMMBbBI YUEBHOM JTUCIUILJIAHBI

1.1 Obnacms npumenenusn yueoHol npocpammol

Pabouas mporpamma yueOnHoU mucturuimabl [1J[.03 ®usuka sBIsSeTCS YacThiO
OCHOBHOH TmpodeccuoHanbHOW 00pa30oBaTEeIbHON MPOrpaMMOi B COOTBETCTBHHM C
@denepanbHbIM TOCYAApPCTBEHHBIM 00pPA30BATEIbHBIM CTAHAAPTOM CpPEAHEro (TIOJIHOTO)
obmiero obpazoBanusi u  DenepanbHbIM  TOCYIApCTBEHHBIM  00pa30BaTENbHBIM
cragaaptoM (gaiee @DPI'OC) mno cHequanbHOCTH CPEOHEro MNpodecCHOHATBLHOTO
obpazoBanusi (nmanee CIIO) mns cnenumansHoctu 09.02.03 IIporpammupoBanue B
KOMIIBIOTEPHBIX CHCTEMAX.

B ocHoBe yuyeOHON AMCUMIUIMHBI JISKUT YCTAaHOBKAa Ha (OPMHPOBAHHE Y
oOydaeMbIX CHUCTEMbl ©0a30BBIX MOHATHH U TMPEJACTaBICHUH O COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHE MHpa, a Takke BbIpadOTKAa YMEHUH NPUMEHSTH
MOJTy4YEHHbIE 3HAHUSA, KaK B MPOPECCUOHANBHON NeATEeIbHOCTU, TaK W JJI PEIleHUs
KU3HEHHBIX 33]1a4.

MHorue mOJOXKEeHHs, pa3BUBaeMble (U3UKOW, paccMaTpPUBAIOTCS KaK OCHOBA
CO3/IaHUSl M HWCIIOJIb30BaHUSI MH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHIMA
(UKT) — ogHoro u3 Hambosee 3HAYMMbBIX TEXHOJIOTUYECKHUX JOCTHUKEHUI COBPEMEHHOM
UBUIH3AIHH.

B ¢wusuke ¢dopmupyroTcss MHOTHME BHIBI ACSITEIHLHOCTH, KOTOPBIE HWMEIOT METa
MpeaMeTHbIN xapaktep. K HUM B mepByIo ouepeib OTHOCSTCS: MOJEIMPOBaHNE OOBEKTOB
U TIPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS, CHCTEMHO-NH(OPMAITMOHHBIH
aHanu3, (QOpPMYIMPOBAHME THUIOTE3, aHaJU3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHE,
CHCTeMaTH3alus, BBIABICHHE TPUYNHHO-CICCTBEHHBIX CBS3€H, ITOWCK aHAaJOTOB,
ylpaBjieHHe OO0beKTaMH U TMpoueccamu. VMEHHO »53Ta JAMCHUIUIMHA T103BOJISET
MO3HAKOMHThH YYAIIUXCSI C HAyYHBIMA METOJAMH TIO3HAHUS, HAYUYUTh HX OTIHYATh
TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT OYeHb OOJIBIIOE W BCEBO3PACTAIOLIEE YMCIIO MEXKIUCHUIITUMHAPHBIX
CBsI3€H, NMpUYEM Ha YpPOBHE, KaK MOHATHMHOIO ammapara, TaKk W HHCTPYMEHTapusl.
Cka3zaHHOEe TI03BOJISIET paccMaTpuBaTh (U3MKY Kak MeTa AMCHMIUIMHY, KOTOopas
MPEIOCTABISIET MEXKTMCITUTUIMHAPHBINA S3BIK IS OMMMCAHUS HAYIHOW KapTUHBI MUPA.

N3ydyenne ¢usuku B mpodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpraHU3ALMSX,
peau3ylomux 00pa3oBaTEIbHYI0 MPOrpaMMy CpEeAHEro ooOmero o0pa3oBaHUs B
npenenax ocsoeHusi OIIOIT CIIO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHusl, UMEET CBOU
O0COOCHHOCTM B 3aBHCHUMOCTH OT Mpoduiisi mnpodecCHoHAbHOTO 00pa3oBaHus. ITO
BBIPAXAETCS B COJAEP)KaHUU OOy4YeHMsI, KOJIMYECTBE YACOB, BBLACISEMBIX Ha H3YydEHUE
OTACTBHBIX TEM IMPOTPAaMMBbI, TIIYOMHE UX OCBOCHHS y4aIllUMHUCS, 00BEME M XapakTepe
MPAKTUYECKUX 3aHITUN, BUIAX BHEAYIUTOPHON CAaMOCTOATEIbHON paOOTHI.

Teopetnueckue cBeAeHUs MO (U3UKE JOMONHSIOTCA MPAKTUYECKUMU U
Ja00paTOPHBIMU pabOTaMHU.

1.2 Mecmo oOucuyunnunsl ¢ cmpyKkmype Rnpozpammsl HOO20MOEKU CREYUATUCHIOE8
cpeonezo 36eHa
Jucnumnvnaa «Pu3nka» BXOAUT B 0a30BbIA YUeOHBIN UK (00111€00pa3oBaTeIbHbIE
JUCIUIUIMHBI) POTPaMMBbI TTOJATOTOBKH CIIEIIHAIMCTOB CPETHETO 3BEHA.

1.3 Henu u 3a0auu OucyuniuHvl - MpPedOGAHUA K pPe3YTbMAMAM O0CE0CHUA
OUCUUNTIUHDBL:



Conepxxanne mnporpamMmbl «@Pu3uKa» HAIMPaBICHO HAa JOCTHKEHHUE CICAYIOIIUX
yeneu.:
o OCBOEHHE 3HAHMH O (QyHITAMEHTAIBHBIX (PUBMYECKUX 3aKOHAX U TPHUHIUIAX,
JeKAIUX B OCHOBE COBPEMEHHOW (DM3MYECKOW KApTUHBI MHpa; HanOoJiee Ba)KHBIX
OTKPBITUSX B 007acTH (DU3MKH, OKa3aBIIMX OIpEACNSIoNee BIMSHUEC HAa pa3BUTHE
TEXHUKH U TEXHOJIOTUHU; METOAaX HAYYHOTO TO3HAHUS TTPUPO/IBI;

o OBJIaJleHMe YMEHMSIMM TIPOBOJAUTH HAONIOJCHUS, MJIAHUPOBATH U BBIMIOIHATH
AKCIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl MU CTPOUTH MOJEIU; MPUMEHSATH IOIYyYEHHbIE
3HaHUS 1O GU3MKe Al O0BSCHEHUS Pa3HOOOpa3HbIX (PU3NYECKUX SIBJICHHUM U CBOMCTB
BEILIECTB;  MPAKTHYECKOTO  HWCIOJb30BaHUS  (DU3WYECKUX  3HAHUWM;  OIICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAIINH;

L4 Pa3BUTHE I103HABATCIIbHBIX MHTEPECOB, HMHTC/UICKTYAJIbHBIX MW TBOPYCCKHUX
CITOCOOHOCTEH B nponecce l'[pI/IO6peTeHI/I}I 3HAHUM 10 (bl/ISI/IKe C HCIIOJIB30BAHHUECM
Pa3INYIHBIX HCTOYHUKOB I/IH(l)OpMaLII/II/I 1 COBPCMCHHBIX HHq)OpMaHHOHHBIX TCXHOHOFHfI;

o BOCIIUTAHUE YOEKIECHHOCTH B BO3MOXHOCTU IO3HAHUS 3aKOHOB MPHUPOAbI U
WCIOJIb30BaHMsl JOCTIKEHUM (U3MKU Ha OJaro pa3BUTHUS YEIOBEUECKOM IMBHIM3ALINY;
HEOOXOJMMOCTH COTpPYJHUYECTBA B IMPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3ajad,
YBKUTEJIBHOTO OTHOIICHWA K MHEHHIO ONIOHEHTa MpH OOCYXACHUH MpolieM
€CTECTBEHHOHAYYHOI'0 COJIEP/KAHUS; TOTOBHOCTHM K MOPAJIbHO-3TUYECKOW OLIEHKE
WCIIOJb30BAHUS HAYYHBIX JOCTH)KCHMH, YYBCTBAa OTBETCTBEHHOCTH 34 3allUTY
OKPY KaIOIIEH Cpe.bl;

° HCMOJIb30BAHUE TPHOOPETEHHBIX 3HAHMIE M yYMeHWIl s pernieHus
MPAKTUYECKUX 3a7a4 MOBCEAHEBHOM JKM3HU, 00ECTICUeHHUsT OE30MaCHOCTH COOCTBEHHOM
KU3HU, PAallMOHATILHOTO MIPUPOIONO0JIB30BAHUS U OXPAHBI OKPYKAIOILIEH CPEIbl.

B nporpammy BKJIFOYEHO COJIepKaHUEe, HapaBIeHHOE Ha (DOPMUPOBAHUE Y CTYICHTOB
KOMIIETEHIINH, HEOOXOMMMEBIX i1 KkadectBeHHoro ocBoeHuss OIIOII CIIO na 06ase
OCHOBHOTO 00IIero o0pa3oBaHUS C IOJIYyYEHHEM CpPEIHEro oOIIero oOpa3oBaHMS;
MPOrPaMMBI  TTOATOTOBKHA KBATM(UIIMPOBAHHBIX Pab0OYMX, CIYKAIIUX, MTPOrPaMMBbI
noAroToBku crneruainuctoB cpennero 3seHa (IIKPC, IITICC3).

OcBoeHue coaepkaHusl y4eOHOM TUCHUIUIMHBI «DHu3nuKa» 00ecredynBaeT JOCTH)KCHUE
CTYJIEHTaMH CJIEIYIOIIUX PE3YIbTATOB:

JUYHOCIIHBIX!

- YyBCTBO TOPJIOCTH U YBaXXCHUSI K UCTOPUU U JOCTIKCHUSM OTCUYCCTBCHHOW HAYKH;
IPaMOTHOE MOBEACHUE B MPOGECCUOHATBLHON EATeIbHOCTH M OBITY MpH OOpaIleHUH C
npubopaMu U yCTpOICTBaMU;

- TOTOBHOCTH K TMPOJODKCHHIO 00pa3oBaHWsS W TIOBBIMICHHS KBalu(HUKAIUA B
n30paHHON TPO(ECCHOHATILHONW JESITEIPHOCTY W OOBEKTUBHOE OCO3HAHHUE POJIHU
€CTECTBEHHOHAYYHBIX KOMITIETCHIIUN B ATOM;

- YMEHHUE HCIOJb30BaTh JOCTHKEHUS COBPEMEHHON HAyKHM U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH /IS TOBBIIICHUS COOCTBEHHOTO MHTEJUICKTYalIbHOTO Pa3BUTHUS B BRIOPAHHOMN
npodeccuoHaIbHOM IeITeTbHOCTH;

- YMEHHUE CaMOCTOSITEIIHLHO OOBIBATH HOBBIC JJIsi C€0Sl €CTECTBEHHOHAYYHBIC 3HAHMSI,
UCITIONIB3YS JJISI 3TOT0 JOCTYITHBIC HCTOYHUKHN HH(POPMAIINH;

- YMEHHE BHICTPAaNBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaH/IE MO PEIICHUIO
00IIMX 3a/a4;



- YMEHHE YIPABJIATh CBOCH MO3HABATEIIBHON ESTEIBHOCTHIO, IPOBOJAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'0 MHTEIIJIEKTYaIbHOI'O Pa3BUTHS;

mMema npeoMemHblx.

- WCIIOJIb30BAHME PA3JIUYHBIX BHUJIOB ITO3HABATEIBHOW JEATENBHOCTH ISl PELICHUS
€CTEeCTBEHHOHAYYHbIX 3aJa4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOIeHUS,
OIHMCAHMS, U3MEPEHUS, IKCIIEPUMEHTA) AJI1 U3YYEHHUsI Pa3IUUYHbIX CTOPOH OKpYKaIOIIeH
JIECTBUTEIILHOCTH

- HCIIOJIb30BAHHE OCHOBHBIX MHTEJUICKTYAJIBbHBIX OIEpalui: IIOCTAHOBKH 3aJ1a4H,
bopmMynMpoBaHUs ~ TMIIOTE3, AaHaJIW3a U  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMaTH3alliy, BBISBICHUS TMPUYMHHO-CIEICTBEHHBIX CBS3€l, IIOMCKA AaHAJIOrOB,
(bopMyIMpOBaHUs BBIBOJOB ISl M3YYEHHUS DPA3JIMUHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SABJICHUA M TIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTb CTAJIKUBAaTHCA B
npodeccruoHanbHoi chepe;

- yYMEHHE TeHEpUpOBaTh HJAEH U OINpEACNATh CPEeACTBAa, HEOOXOAUMBbIE ISl MX
peanu3anuy;

- YMEHHE UCIOJIb30BaTh Pa3JIMYHbIC HCTOYHUKH IS MTOJIYYEHHs €CTECTBEHHOHAYYHOU
MH(pOpMAaLIMH, OLICHUBATh €€ IOCTOBEPHOCTb;

- YMEHUE aHAJIM3UPOBATh U MPEJICTABIATh HH(OPMALMIO B PA3IMYHBIX BUAAX;

- yMeHHE NYOJIMYHO MPEACTABIATH PE3YJIbTaThl COOCTBEHHOI'O MCCIIEOBAHUS, BECTU
JMCKYCCUH, JIOCTYITHO MU TapMOHUYHO coyeTasl coJepxaHue U (opMbl MpecTaBIsieMoi
uHpopmanuy;

npeoMemHbix.

- c(OPMHUPOBAHHOCTH MPEACTABICHUHN O POIU U MeCTe (PU3UKH B COBPEMEHHOW HAYUHOM
KapTUHE MHpa; MOHMMaHWE CYIIHOCTU HaOolaeMbix BO BceneHHOM sBIeHUM, poiu
€CTECTBEHHOHAYYHBIX JIUCHUIUIMH B (OPMHPOBAHMM KPYyro3opa U (YHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHMs] IPAKTUYECKUX 3a]1a4;

- TIOHMMaHWE CMbICTa TIOHATUN: (U3MYECKOE SBIICHHWE, TUIIOTe3a, 3aKOH, TEOpHs,
BEII[ECTBO, B3aMMOJICHCTBUE, AJICKTPOMAarHUTHOE TOJe, BOJHA, (OTOH, aTOM, aTOMHOE
SIAPO, MOHU3UPYIOIIME W3JIy4yeHHs, TjiaHeTa, 3Be3na, CojHeuHas cucTrema, rajakTHKa,
Bcenennas;

- IIOHMMaHue CMbICIa (U3NYECKMX BEJIMYHMH: CKOPOCTb, YCKOPEHHE, Macca, CHIIa,
UMIYyJIbC, paboTa, MeXaHWdecKassh »JHeprusi, BHYTPEHHSsS DSHEprus, aOCONIOTHas
TEMIIEPATYPA, CPEIHAS KHHETHYECKasi DJHEPTHsl YacCTHL] BEIECTBA, KOJIMYECTBO TEILJIOTHI,
JJIEMEHTAPHBIN DJIEKTPUYECKUH 3apsL;

- MOHMMaHUE CMbICIAa (U3MUECKHUX 3aKOHOB KJIACCHYECKOW MEXaHWKH, BCEMHUPHOTO
TSATOTEHUS], COXPAHEHUS YHEPTUHU, UMITYJIbCA U DJIEKTPUUECKOrO 3apsa, TEPMOAUHAMUKH,
ANEKTPOMArHUTHON UHAYKINHU, (OoTOdDPeKTa;

- chOpMHPOBAHHOCTh TIPEJCTABICHUN O BKJIAJIE POCCHMCKUX M 3apyOC)KHBIX YUCHBIX,
OKa3aBIIUX HanOOJbIIee BIUSHUE HA pa3BUTHE PU3UKH;

- YMEHHUE OIUCHIBaTh U OOBACHATH (PU3MUYECKUE SIBJICHHMSI M CBOWCTBA TeN: JBUKECHHE
HEOECHBIX TeJl U HCKYCCTBEHHBIX CITyTHHKOB 3€MJIM; CBOICTBa ra3oB, >KUIKOCTEH M
TBEPABIX TEJ; JIEKTPOMArHUTHYI0 WHIYKLUIO, PaCIPOCTPAHEHHE DJIEKTPOMArHUTHBIX
BOJIH; BOJHOBBIC CBOMCTBAa CB€Ta; H3JIyYCHHE U IIOIVIOLICHHE CBE€Ta aTOMOM;

dbotorddexr;

- YMCHHC OTJIM4YaTb THUIIOTC3bl OT HAYYHBLIX TGOprI; JC€JaThb BBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX, IIPUBOAWUTL IIPUMCPLI, IIOKA3bIBAOIIUC, YTO: Ha6JII-O,IIeHI/ISI
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U J3KCIICPUMCHT SABJIATOTCA OCHOBOH JJIA BBIABHMIKCHHUS T'HIIOTC3 U TGOpI/Iﬁ, IIO3BOJIAIOT
IpOBCPUTb HUCTHHHOCTH TCOPECTUYCCKUX BBIBOOOB; UYTO (I)I/ISI/I‘-ICCKEUI TCOpUA HacT
BO3MOKHOCTh OOBSCHATH M3BECTHBIC  SBJICHUS npupoabl W  HAYYHBIC (baKTBI,
IIpCaACKa3bIBaTh €1IC HCU3BCCTHLIC ABJICHUA,

- YMEHHE TMPHUBOIUTH MPUMEPHI MPAKTUYECKOTO HCIIONb30BAHUSA (U3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOAMHAMUKHU M DJIEKTPOAMHAMUKU B DHEPIrE€THUKE; PA3IMYHBIX
BUJIOB DJIEKTPOMArHUTHBIX M3JIyYEHMM U1 Pa3BUTUA Paguo M TEIEKOMMYHHUKAILUH,
KBAHTOBOW (PM3MKH B CO3/aHUU SIEPHOM SHEPIreTUKH, JIa3€POB;

- YMEHHE BOCIPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUI CaMOCTOSTEIbHO OLEHUBAThH
uHpopmanuio, coaepxauryrocs B cooduenusx CMU, MHTepHeTe, HAy4YHO-TOMYJISPHBIX
CTaThsX;

- yYMEHHE WHCIOJb30BaTh NPHOOPETEHHBIC 3HAHWS W YMEHHS B IPAKTHYCCKOMN
NEATEILHOCTH W MOBCEOHEBHOM  KM3HM  UIsL:  oOecredeHUsT  0€30IacHOCTH
KU3HENIEATETHHOCTH B TMPOIIECCE KCIONB30BAHUS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEJICTB PAJUO- M TSICKOMMYHUKAIIMOHHOW CBSI3U; OIICHKU BIIUSHUS
HAa OpraHW3M 4YeJIOBEKa W JIPYrHMe OPTraHu3Mbl 3arpsi3HCHHS] OKPYXKAIOWICH CpEbl;
PaIMOHAJILHOTO TPUPOJIONOIL30BAHMS M OXPAaHBl OKPYXKAIOMIEH Cpelibl; MOHUMaHUS
B3aUMOCBSI3H Y4EOHOTO MpeaMeTa ¢ 0OCOOCHHOCTSIMH Mpodeccuii U MpodhecCHOHATBHON
JICSATCIIBHOCTH, B OCHOBE KOTOPBIX JIC)KAT 3HAHUS 110 JAHHOMY y4eOHOMY TIPEJIMETY .

1.4. Illepeuenv nnanupyemvix pe3yiomamos o0yueHus no oucyuniune (nepeyens
dopmupyemvix Komnemenyuii).
He npenycmotpeHnsl



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O6vem yueodnoii oucyuniunvl u 6UObl y4eoHol padon vl

Buj yyeOHoi padoThI Oobvem uacoe

MaxcuMaJjibHast ydyeOHasi HAarpy3Ka (Bcero) 127
Oobsi3aTennbHas ayIMTOPHAsA yueOHas HArpy3Ka (Bcero) 85
B TOM YHCIIE:

3aHSTHS JEKIMOHHOTO THUIIA 36

MPAKTUYECKHE 3aHATH 29

1a00paTOPHBIC 3aHITH 20
CamocTosiTesibHas padoTa o0yuarwiierocs (Bcero) 42
ITpomexyTouHasi aTTecTanus 9K3AMEH

2.2 Cmpykmypa oucuyuniunul

KoJin4uecTBO ayIMTOPHBIX
4acoB Camocros-
IIpakTuuec TeJbHas
HaumeHnoBanue pa3jaenos u TeM Beero Teopermiecs KHe " padora
oe obyenue Jabopartop- CTY/IeHTA
HbIE (4ac)
3aHATUS
Pasnes 1. ®u3uka 1 MeTOABI HAYYHOIO 4 5 ) 5
TO3HAHUS
Tema 1.1 Hayunsie MeTOBI TO3HAHUS 4 2 ) 2
OKPYKaIOMIEr0 MUpa
Pa3gen 2. Mexanuka 34 8 14 12
Tema 2.1 Kunemaruka 9 2 4 3
Tewma 2.2 [lunamuka 7 2 2 3
Tema 2.3 3aKoHBI COXpaHEHUS 9 2 4 3
Tema 2.4. Konebanus ¥ BOJTHEI 9 2 4 3
Pasznea 3. Moaekyasipaasi puszuka. 23 8 7 8
TepmoauHamMuKa
Tema 3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 4 2 3
TEOpHUHU
Tema 3.2 B3aumHbIe IpeBpamieHus KUAKOCTEH 1 7 5 3 5
razoB. TBepJble Tena
Tema 3.3 OCHOBBI TEPMOIMHAMHUKH 7 2 2 3
Pa3nen 4. OcHOBBI 3J1eKTPOANHAMUKH 36 10 16 10
Tema 4.1 DnexTpocratuka 6 2 2 2
Tema 4.2 3akOHBI MOCTOSIHHOTO TOKA 8 2 4 2
Tema 4.3 MarautHoe nose. MarauTHast HHAYKITHS 8 2 4 2
Tema 4.4 DnekTpoMarHUTHEIE KOIE€OaHNS U BOJHEI 6 2 2 2
Tema 4.5 Ontuka 8 2 4 2
Pa3nen 5. CtpoeHne aroMa U KBaHTOBas (huzuka 30 8 12 10
Tema 5.1 ®oroaddhexr 8 2 4 2
Tema 5.2 CtpoeHune aToMa ¥ aTOMHOTO sipa. 6 2 2 2
Tema 5.3 PanroakTuBHOCTD 8 2 4 2
Tema 5.45nepHbie 1 TEPMOSIICPHBIC PEAKIHH 8 2 2 4
Bcero mo jucuuniute 127 36 49 42




2.3 Temamuueckuii naan u cooeprcanue yueonou oucyunaunst I1/1.03 @uszuka

Hanmenona- ConeprxaHue y4eOHOro MaTepuaJia, NpaKTHYecKne padoThl, O0vem | Yposens
HHe pa3/iesioB caMocTosiTe/IbHAasi padoTa o0yuaruuxcs, Kypcopasi padora (ecuu iacos OCBOCHUS
H TeM TpeaycMOTpPEeHA)
1 2 3 4
Paznen 1. ®u3uka u MeTOIbI HAYYHOTO MO3HAHMS 4
Tema 1.1 Copep:xanue yue0HOro MaTepuaua 2
Hayunsbie 1| Pusuka kak Hayka. Posp 3KcIiepuMeHTa U TEOPUH B MTPOIEcCe MO3HAHMS. 2 1
METOAbI CamocrosiTeJibHasi padoTa 00yJaromuxcst 2
IO3HAHMA BbinosiHeHHE SKCTIEPUMEHTANTBHBIX 3a/JaHNI Ha H3MepeHne PU3NISCKUX I
MHpa BEJIMYHUH.
Pa3zgea 2. Mexanuka 34
Tema 1.1 Copep:xaHue y4eOHOTr0 MaTepuaJa 2
Kunemarnka 1| Mexauuueckoe nBmKenue. XapaKTePHCTHKH IBHKCHHS. 2 2
IIpakTHyeckue (JIaGopaTopHble) padoThI 4
1 | MccnenoBanue 3aBUCHMOCTH TPAaCKTOPHH OT BbIOOpa CHCTEMBI OTCUETA. 2
2 | Pabora c rpaduikamMu JBIKCHUSL. 2
CamocTosiTe1bHAsI pad0Ta 00y4YaroLIUXCs 2,3
CocraBieHne alropruTMa PEeIIeHUs KHHEMAaTHIeCKUX 3aad. 3
Pemenne 3amau no teme «KnHemaTrkay.
Tema 1.2 Copep:xaHue y4eOHOro MaTepuaJa 2
JAnnamuka 1 | Bsanmoneiicreue Teir. 3akonsl HeroToHA. 2 2
IIpakTHyeckue (J1abopaTopHbie) padoThI 2
1| N3yuenne nBUXeHHS Tela MOA ACHCTBUEM HOCTOSIHHON CHIIBL. 2
CamocrosTenbHas padoTa 00yUyarommxcst
[ToaroroBka AOTOJHUTEIFHOTO MaTepralia 1o TeMam (Ha BBIOOp):
«Mexanuka ot Apuctotens 10 HerotoHay, «Kak HaceKOMbIE CO3/1al0T CHITBI 3 2,3
Juts ioJietay, «®usnka B Moei mpodeccuny.
Tema 1.3 Copep:xanue y4eOHOro Mmarepuasa 2
3akonbl 1 | 3aK0H COXpaHEHUS UMITyJIbca. 3aKOH COXPaHEHHs SHEPTHH 2 1
COXpaHCHHS IMpakTHyeckne (J1abopaTopHbie) padoThI 4
1 | N3yueHne 3aK0HA COXpaHEHHS UMITyIbCa 2
2 | V3y4eHne NpUHIIMIIA PEAKTHBHOTO JIBH)KEHHUS 2
CamocTosiTe1bHAs1 padoTa o0y4yarouuxcst 3 2,3
CocraiieHne KOHCIIEKT «PeakTHBHOE JIBI)KECHHEY.
Tema 1.4 Copep:xaHue y4e0HOro MaTepuaa 2
Mexannyec- 1 [ Mexannueckne KoseGaHHs U BOJIHbI. 2 2
KHne IIpakTHyeckne (J1a6oparopHbie) padoThI 4
KoJiedanust n 1| M3yueHune 3aBUCUMOCTH IIeproO/a KOJIeOaHUH HUTSIHOTO MasiTHUKA OT 2
BOJIHBI JUTUHBI HUTH.
2 | KonrtponsHas paboT 1o Teme «MexaHUKay 2 2,3
CamocTosiTe1bHAs1 padoTa 00y4yarouuxcst 3
Co3paHue npe3eHTanuy 1o teme (Ha Beioop): «Konebanus mMasTHHKa Ha
pasHbIX miaHeraxy, «[IposiBnenne konebaHuii B mpupoje», «Pe3oHaHcy.
Paznea 3. MoJsexyasipaas ¢pusuka. Tepmoaunamuka 23
Tema 3.1 Conep:xaHue y4eOHOTr0 MaTepuaa 4
OcHOBbBI 1| Temnooe npmwxkenue Temmneparypa. 2 2
MOJIEKYJISIPHO- | 2 | ArperaTHbI€ COCTOSHIS BEIIECTBA. 2 2
KMHeTH4eCKoil | TIpakTuyeckne (1aGopaTopHble) paboThl 2
Teopuu 1| N3yuenue pu3nyeckux CBONCTB TBEPBIX TEI, )KUJIKOCTEH, Ta30B. 1
2 | CpaBHEHHE KOJHMYECTBA TEIUIOTHI IIPH TEIIOOOMEHE. 1 2,3
CamocTosiTe1bHasi padoTa o0yvyarouuxcst 3
IMoaroroBka AOTOJHUTENFHOTO MaTepuaa 1o TeMam (Ha BbIOOp): «I"a3oBbIe
3akoHbI. MicToprst MX OTKpBITHs», «[Ipo0IeMBbl  BOITPOCHI AKOJIOTHIY.
Tema 3.2 Copep:xanue yue0HOro MmaTepuaa 2
B3aumuoe 1| Mopenb CTpoeHHsI )KUIKOCTEH U Ta30B. MoJeNb CTpOEHUS TBEPJIOTO 2 2
npeBpalienne Tena. AMOp(HBIC BEIIECTBA U )KUAKHE KPUCTAIIIBL.
KHAKOCTEH U IIpakTuuyeckue (J1aGopaTopHbie) padoThI 3
rasos. 1| Vi3mepenue BraxHOCTH BO3/IyXa. 1
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Teepable Te1a

2| KontposbHas pa6oTa 1o Teme «OCHOBBI MOIEKY/ISPHO# (DH3HKI

CamocrosTeabHas pa6oTa 00y4aomuxcs 2 2,3
KoHcmekT 1o teme: «3ammra oOKpy>KaroIel Cpeibl OT 3arpsA3HEHUS
TSDKEJIBIMH METaJUIAMH, COSIMHEHUSMH a30Ta, CEPBI».
Tema 3.3 Copep:xaHue yue0HOro MaTepuaJa 2
OcHoBBI 1 | BuyrpeHHss 3Heprus u padoTa rasza. 1 2
TepMoAMHAMH | 2 | TlepBblil U BTOpOH 3aKOH TEPMOAUHAMUKU. 1 2
KH IpakTuyeckue (J1aGopaTopHbie) padoThI 2
1| N3ydyenne Mojeneil TETUIOBBIX IBUTATENICH. 1
2 | CriocoObI M3MECHEHUS BHYTPCHHEH SHEPTHH 1
CamocrosiTe1bHast padoTa 00y4YaroIuxcst 3 .
CocraBiieHne npe3eHTanny «Buapl TEMIOBBIX JBUraTENICH».
Pa3znen 4. OCHOBBI 3JIEKTPOIHHAMUKH 36
Tema 4.1 Copep:xaHue yueOHOro MaTepuaa 2
duekrpocratn | 1 | BsanmopeticTBre 3apspkeHHBIX Tell. 3akoH Kymona. 2 1
Ka IpakTuyeckue (J1aGopaTopHbie) padoThI 2
1| W3yueHne NpOBOTHUKOB U TUIICKTPUKOB. 2
CamocrosiTesbHasi padoTa 00y4arOUIMXCsI 2 2,3
[TpoBeneHne SKCIIEPUMEHTOB IO JIEKTPU3AINHI TEll
Tema 4.2 Copep:xaHue y4eOHOT0 MaTepuaia 2
3aKoHbI 1 | ITocTostHHBIN AneKTpuUYecKUi TOK. XapaKTepUCTUKH TOKA. 2 2
TOCTOSIHHOT' 0 IIpakTnyeckue (J1abopaTopHbie) padoThl 4
TOKA 1 | N3yuenne 3akoHa OMa Jij1s1 ydacTKa LEIH. 2
2 | 3y4eHne TEIUIOBOTo JIEHCTBHS 3JIEKTPUYECKOTO TOKA. 2
CamocTosiTeIbHasi pa6oTa 00yqalomuxest 2 2,3
Cocrapnenue Tabnuiel «Buapl coeinHEHNs TPOBOTHUKOBY.
Tema 4.3 Copep:xaHue yueOHOro MaTepuaJa 2
MarnuTtHoe 1 | MarnuTHO€ nose. 3aKOH IEKTPOMAarHUTHOM MHAYKIIHH. 2 1
noJie. IIpakTHueckue (JiaGopaTopHbie) padoThI 4
MarauTHast 1 | Mi3yyeHne CBOWCTB MOCTOSTHHBIX MAarHUTOB 2
HHAYKIHSA 2 | V3yueHus siBICHHS JJICKTPOMArHUTHON MHAYKIUH 2
CamocrosTenbHas padoTa 00yYarommxcst 2 23
Koncnekr «MaruuTtHoe none 3eMuny.
Tema 4.4 Copep:xaHue y4eOHOTro MaTepuaa 2
DJIeKTpoMar- 1 | DJeKTpOMarHUTHBIE KoJeOaHus. DIEKTPOMAarHUTHBIE BOJIHBI 2 1
HHUTHBIC IIpakTnyeckue (JiabopaTopHbie) padoThl 2
KOJIeOaHUs H 1| DnexTpomarHuTHas IIKana 2
BOJIHbI CamocrosiTeabHas paboTa 06y4armuxcs 2 2,3
CocraBiieHHEe CPaBHUTEIbHOM TaOmuIbl: «MexaHndecKue U
JJICKTPOMArHUTHBIE KOJICOAHHS».
Tema 4.5 Copep:xaHue y4eOHOT0 MaTepHaja 2
Onrnka 1| 3akomsl pacnpocTpanenus cBeta. 110J1HOE BHYTPEHHEE OTPAKEHHE 2 2
IIpakTHyeckne (JadoparopHbie) padoThI 4
1| Ompenenenne XapakTepUCTHK COOMPAIONICH JIMH3BI. 2
2 | KonTposbHas pabdora 1mo TeMe « OCHOBBI JICKTPOANHAMUKIY 2 2,3
CamocTosiTe1bHAsI pad0Ta 00yYaroLIUXCs 2
[ToaroroBka JOTOJHUTENFHOTO MaTepralia 1o TeMam (Ha BeIOop): «L[Bera B
npupoae», «Pamgyray.
Paznen S. Ctpoenne aToMa 4 KBaHTOBas pu3nka 30
Tema 5.1 Copep:xaHue y4eOHOro MaTepuaJa 2
Doroddpext 1 | ®otoH. Dotorddekt. 3akoHBI poTodrhherTa 2 I
IpakTuyeckue (J1aGopaTopHbie) padoThI 4
1| INpoBepka 3akoHOB poTodhheKrTa 2
2 | Uzyuenwne ctpoeHne HOTOSIEMEHTOB 2 .
CamocTosTe1bHAs1 padoTa 00y4yaroLuxcst 2
Cocrasinenune npeseHTaiuu «Onrudeckue npruOope»
Tema 5.2 Copep:xanue yue0HOro MaTepuaa 2
CtpoeHnue 1 | CrpoeHne aToMa ¥ aTOMHOT0 siapa. Jlasepsl. 2 1
aTromMa u IIpakTHueckue (JiaGopaTropHbie) padoThI 2
aTOMHOI'0 1 | W3y4enue nunrepdepeHny cBeTa U Judpakiiuy cBera. 2 2,3
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sapa. Jlazepsr | CamocTosTeabHast padoTa 00y4a0IuXCs 2
Koncnekt «JIazepon», «dneMeHTapHbIE YaCTHIIBD)
Tema 5.3 Coaep:xkaHue yueOHOro MaTepuajia 2
PanguoakTus- 1| PammoakTHBHOCTb. 3aKOH PaIMOAKTHBHOTO MOJIypacaja 2 1
HOCTB IIpakTHueckue (JiaGopaTopHbie) padoThI 4
1| UccnenoBanue 3akoHa paJloakTUBHOTO pacmaja 2
2 | XapaKkTepuCTUKHU paIiOAKTHBHBIX DJIEMEHTOB 2
CamocTosiTe1bHast padoTa 00y4YaroIuxcst 2 2,3
[ToaroroBka AOTOJHUTENFHOTO MaTeprala 1o TeMam (Ha BBIOOD):
«YepHOoOBUIBY, «Paguarusy.
Tema 5.5 Copep:xanue yue0HOr0 MaTepuaJa 2
SAnepunasi u 1 | SnepHas peakuus. TepMmosinepHas peakuus 2 1
TepmosiiepHast | TlpakTuyeckue (1a00paTopHbIe) padoThI 2
peakuusi 1 | M3yuenue npuHpna paboThI sIEPHOTO peakTopa 2
CamocTosiTebHas paboTa 06yJarmuxcs 4 2,3
[MoaroToBKa JOMIOIHUTEIFHOTO MaTepHala 1mo TeMaM (Ha BbIOop): «AnepHas
DHEPreTUKay, «SlnepHas u TepmosiiepHas 6omMbay.
HUTOro: | 127
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2.4 COAEP KAHME PA3JIEJIOB JNCIIUIIJINHBI

2.4.1 3anamusn neKyuoHHO20 muna

HaunmenoBanue
paznena

Copaep:xanue pasaesia

dopma
TeKyILero
KOHTPOJIsI

1 Paznen 1.
dDu3ukKa U MeToAbI
HAYYHOI'0 MO3HAHUS

®usnka kak Hayka. HaydHble METOMBI TIO3HAHUS OKPYKAIOIIEr0 MUpPa
U UX OTIMYHUS OT APYTHX METOAOB MO3HaHWA. Ponb skcrepuMeHTa U
TEOpUHM B TMPOLECCE II03HAHUS TpHUpoAbl. HaydHble THMIOTE3BI.
®usnueckue 3akoHbl. Dusnueckue Teopur. OCHOBHBIE SIEMEHTHI
(u3nYecKoi KapTUHBI MUpa

T,V

2 Pazngen 2.
MexaHnuka

MexaHn4ecKoe IBMIKEHHE, €r0 OTHOCHTEILHOCTh. CHCTEMBI OTCUYETA.
XapaKTepUCTHKU MEXaHUYECKOTO JIBUOKEHHS: nepeMeIeHue,
CKOpOCTb, YCKOpeHHE. Bujpl MexXaHM4YeCKOro JABMXKEHUS U HX
rpadpudeckoe ommcaHue. [IpUHIMI OTHOCHTENbHOCTH [ ammes.
Bzaumopeiicteue Ten. [lpuHOMIT CymepHo3ULMH  CUJ.  3aKOHBI
muHamMukn HproroHa. Cuilbl B MPHPOJIC: YIPYrOCTh, TPEHHE, CHJIA
TSOKECTH. 3aKOH BCEMHPHOTO TsATOoTeHWs. HeBecomocth. HMmynbc.
3aKOH COXpaHeHI/ISI I/IMl'IyJ'Ibca u peaKTI/IBHOC JOBHUXXCHHUC.
[MoTeHmmansHass W KUHETWYECKas DHEPTUsA. 3aKOH COXpaHCHHS
MEXaHWUYCCKOW »dHepruu. PaboTta W MOIIHOCTh. MexaHUYECKUe
KoJjeOaHus. AMIUIATY/a, TIEPHO] M YacToTa KoieOannii. CBOOOAHBIEC U
BEIHY)KJCHHBIC KojieOaHusa. Pe3oHanc. MexaHWYecKHE BOJHBL
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €r0 HCIOJIB30BAHUE
B TEXHUKE U MEIUIIMHE.

P, KP

3 Pazpea 3.
MoJexkynsipHas
¢usuka.
Tepmonunammuka

Uctopus aHaToMuYecKkux y4yeHHH. HaOmOOeHWs W OMBITHL,
MOJTBEPXKIAIONINE aTOMHO-MOJIEKYJISIPHOE ~ CTPOCHHE  BEIeCTBa.
OcnoBueie monoxkeans MKT wu w©x omeiTHoe 000CHOBaHWE.
bpoyHoBckoe npmxenue. nuddysus. Pazmepsl M Macchl MOJIEKYN U
atomoB. Kammmnsapreie sBneHms.  AOCONOTHas — TeMIepaTypa.
ArperaTHple COCTOSIHHS BeEIECTBAa. TermioeMKocTh. TemnooOMmeH.
YpaBHeHHue cOCTOSIHUS UjieanbHOro ra3a. M3omnpoueccel. Hackiennsie
W HCHACBINICHHBIC Maphl. BrmakHOCTH BO3ayXa. Mopenb CTpPOCHUS
KUAKOCTH. [lOBEpXHOCTHOE HATSDKEHHE M CcMaduBaHue. Moelnb
CTpPOCHHS TBEpIBIX Tel. MeXaHW4YecKHe CBOMCTBa TBEPABIX TEIL
Awmopdusbie BemiecTBa. JKupkue Kpuctamisl. BHYTpeHHsst 3HEprus u
pabota ra3a. 3aKOHBI TEPMOJANHAMHKH. TeIJIOBbIC ABUTATEIN H OXpaHa
okpyxaromied cpenpl. KITJ[ TennoBeIx aABurarenei.

T,V

4 Pazpnea 4.
OcHOBBI
JJIEKTPOAMHAMUHKH

DNeKTpUYecKoe B3auMOJCHCTBUE. DIEeMEHTapHBIM 3apsan. 3akoH
Kynona. Husnexkrpuueckas [IPOHUIIAEMOCTh cpenpl.
DJIEKTPOCTaTUYECKOE ToJIE. HanpsokeHHOCTD. Ipunun
cymepro3uiu  moyicii. ['paduyeckoe H300pakeHUE DICKTPUUCCKUX
nosied. MarHuTHOE MOJ€ MOCTOSIHHOIO MAarHuTa M 3JIEKTPUYECKOro
TOKa. MarHuTHass MHAYKUMS, MarHUTHBIA TOTOK.  SIBieHue
3IEKTPOMAarHuTHON WHAYKIMH. 3akoH OMa JUId ydacTKa HenH U Ui
nosHo# nenu. Kpatkas ucrtopus pa3BUTHS MpEACTABIECHUN O MpUpoe
cBeTa. DIEKTPOMAarHWTHas MPHUPOJa CBETa. 3aKOHBI OTPAXEHUS U
npenomienust cBeta. Jucnepcust cBerta. [lomsipuzanus — cBeTta.
Paznuunble BUABI ONEKTPOMArHUTHBIX U3NydyeHUH. ONTUdecKue
TIPHOOPHL

5 Pazpea 5.
Crtpoenune atoma u
KBaHToOBasl (pusuka

DotoardexT n KopmycKyIsipHbIe cBoiicTBa cBeTa. CTpoeHHe aToMa H
ero rIaHerapHas wmojenb. lwumoreza [lnanka. [lorsmomenue un
ucryckanue  csera  aromMoM.  CTpoeHHE  aTOMHOTO  sAfpa.
PangnoakTuBHbBIE M3ITy4e€HHS M MX BO3JCHCTBHE HA )KMBBIE OPTaHU3MBI.
OHeprus pacuielUIeHUs aTOMHOTO siipa. SlnepHas sHepreTuka

T,P

2.4.2. 3anamusa cemunapcko2o muna

— HE IIPElyCMOTPEHBI
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2.4.3. IIpakmuueckue u 1adopamopusvle 3aHAMUA

H dopma
auMeHOBaHHUeE
Ne - HauMeHoBaHNe NPaKTHYECKHX (JIA00PAaTOPHBIX) padoT TeKYyLIero
KOHTPOJIsI
1. |Pa3gen 2. HccnenoBanne 3aBHCHMOCTH TPAEKTOPUH OT BBIOOpA CHCTEMBI OTCUETA.
MexaHnuka Pabora c rpadukamu ABHKEHUSL.
W3ydeHne nBuxKeHUs Teja 1o JeHCTBUEM MOCTOSIHHOM CUJIBL.
W3yueHne 3akoHa COXpaHEHHsI UMITyIbCa. IP, v, JIP
W3ydeHne npuHOKIA PEAKTHBHOTO ABUKEHHUS.
W3ydyenue 3aBUCHMOCTH NIEpHO/1a KOJIEOaHUH HUTSHOTO MasiTHUKA OT
JJIMHbI HUTH.
2. |Paszmen 3. Nzydenne puzmdeckux CBONCTB TBEPABIX TN, JKUAKOCTEH, Ta30B.
MoJexkyasipasi CpaBHEHHE KOJIMYECTBA TEIJIOTHI IPH TEINIOOOMEHE.
¢usuxa. M3MepeHue BaxHOCTH BO3yXa. I1P, v, JIP
TepmoaunHamuka |/3ydeHue MoJenell TEIIOBBIX ABUTaTEIEH.
Crnioco0bl M3MEHEHNUS! BHYTPEHHEH SHEpTruu
3 |Pa3znen 4. W3y4yenne npoBOAHUKOB U JUIIIEKTPHKOB.
OCHOBBI Wzyuenne 3akona OmMa 15 ygacTKa LemH.
3JIeKTpoAMHAMHKH |/3ydeHne TemIoBoro AeHCTBUS SIEKTPHIECKOTO TOKA.
M3yueHne cBOMCTB MOCTOSIHHBIX MAarHUTOB. IIP, V¥, JIP
N3ydenne sBIEHUS SIEKTPOMarHUTHON WHITYKIIUH.
OmnpezencHre XapaKTePUCTHK COOMPAFOIICH JIUH3HI.
DNEeKTpOMarHUTHAS ITKaIA.
4 |Pa3pex 5. ITposepka 3akoHOB (hoTO3ddEKTa.
Crpoenue atoma u |/3yuenne crpoenue GoToaneMeHTOB
KBaHTOBasl ¢pusuka |3yueHne uatepdepeHnn 1 AU(pakIuy CBETa. IIP. V. JIP
UccnenoBanue 3ak0H paJloaKTUBHOTO paciaja. >
XapakTepUCTUKU PaIiOAaKTUBHBIX JIEMEHTOB.
W3ydyenne npuHInna padoThl SIEPHBIX PEaKTOPOB.
2.4.4 Cooepycanue camocmoamenvnou paoomot (Ilpumepnas memamuxa

pegepamos)

1. Metponorus B npodeccun

2 ®usuka B npodeccuu (3HaueHne GU3NKU MPU OCBOCHUH Npodeccun)
3. IorpemHocTH H3MEpEHUI

4. CKOpOCTH B IPUPOJE U TEXHHKE.

5. 'anuneo 'anuneil — ocHOBaTENIb TOYHOIO €CTECTBO3HAHMS

6. 3Hauenue oTKpeITUi ['anues

7. Ucaak HptoToH — co3aarenp KiIacCHUecKol pU3nuKu

8. Cuiibl B IpUPOJE U TEXHUKE

9.V1bTpa3ByK U €T0 UCTIOIH30BAHNE B MEUIIMHE M TEXHUKE
10.PagnoakTUBHBIE MU3JIyYEHHS U UX BO3/IEHCTBHE HA )KUBBIE OPTaHU3MBI

2.4.5 Ilepeuenv yuebno-memoouueckozo obdecneueHus 01 CaAMOCMOAMETbHOU

pabomul 00yuarowuxca no OucyunIuHe

CamocrosiTenbHast paboTa 00yJaronuxcs sSBISETCS BaxHele Gpopmoit yueGHO-

BOCIIMTATCIIBHOI'O IIpoLecca.

OcHOBHast 1€JIb CaMOCTOSATENbHOW pPabOThl NpPH H3YYEHUU AUCLMIUIMHBI —
3aKpENUTh TEOPETUUYECKUE 3HAHUS, IIOJIyYEHHBIE B XOJ JIEKIMOHHBIX 3aHATHH, a TaKkKe
chopMUpOBaTh MPAKTUYECKHE HABBIKH MMOATOTOBKHU B 00JaCTH €CTECTBO3HAHUS.

CamocrositenbHast paboTa ydalmuxcs B IPOLECCE OCBOCHHUS IUCLUILIHHBI

BKJIFOYACT:

14




- U3y4YEHUE OCHOBHOM U JJOTIOIHUTEIBHOMN JIMTEPATYPHI 110 MPEIMETY;

- u3y4eHue (KOHCIEKTUPOBAHHUE) BOIPOCOB, BBI3BIBAIOLINX 3aTPYJHEHHS NPU UX
U3Y4YCHUH;

- paboTYy C NEKTPOHHBIMH YU€OHBIMU pPECypcamy;

- U3y4YEHHUE MaTepUaIOB MIEPUOIUYECKOI euaT, HHTEPHET PEeCypCoB;

- IOATOTOBKY K TECTUPOBAHMIO;

- IOATOTOBKY K NMPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSM;

- IPOBE/IEHUE ONBITOB, SKCIIEPUMEHTOB;

- BBIIIOJIHEHUE JOMAIIHUX 3aJaHuM.

HanmeHoBanue Ilepedyens yueGHO-MeTOAMYECKOT0 0O0ecIedeHNsl AMCIUILINHBI 10 BLINOTHEHHIO
pasaea, TeMbl €caMOCTOSITeIbHOM padoThl

KacpsiHoB, B.A. ®u3uka. YraoyoneHHbli ypoBeHb. 10 ki1.: yaue6Huk. — M.: JIpoda, 2016.-447c.
Topnau, B. B. ®u3uka [DneKTpoHHBIN pecypce]: yaeoHoe nocobue mist CITO / B. B. Topnau.

Mexanuka
— 2-¢ u3., uctp. u gorn. — M.: M3natenscto FOpaiit, 2017. — 175 ¢. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5
KacesuoB, B.A. ®usnka. YrmyoneHHsii ypoBenb. 10 k1. yaeOHuk. — M.: [Ipoda, 2016.-447c.
Mounekyasipaas N .
dusHKa n Topnau, B. B. ®u3uka [ DnekTpoHHBIN pecypce]: yueoHoe nocobue mis CI1O / B. B. Topnau.

— 2-¢ u3A., ucnp. u gorn. — M.: M3patenscro FOpaiit, 2017. — 175 ¢. - URL:
TEPMOAMHAMUKR 4 /jwww. biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

Kacesnos, B.A. ®usuka. YrimyoneHHbId ypoBenb. 11 xi.: yaeOnuk. — M.: Ipoda 2015.- 463c.
Topnau, B. B. ®u3uka [DnekTpoHHbIH pecypc]: yueonoe mocobue s CIIO / B. B. 'opiau.
— 2-e u3A., uctp. u xor. — M.: M3patensctBo FOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

DJIeKTPOAUHAMHUKA

Kacesinos, B.A. ®usuka. YruyoneHHsii ypoBenb. 11 ki.: yaeonuk. — M.: [Ipoda 2015.- 463c.
Ctpoenue atoma u |/ opaau, B. B. ®uznka [DnekTpoHHBIH pecype]: yaeonoe nocobue s CIIO / B. B. I'opna.

KBaHTOBasi puszuka |— 2-e 3., ucnp. u gon. — M.: M3narenscro FOpaiir, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

Kpome mnepeuncieHHBIX MCTOYHMKOB OOYYarOMIMICA MOXKET BOCIIOJIB30BaThC
MOMCKOBBIMU CUCTEMaMU ceTH IHTEpHET 10 TeMe caMOCTOSITEIbHON paOOoThI.

Jl11 OCBOEHMSI JUCLUIUIMHBI U CAMOCTOSITEJIBHOTO BBINOJIHEHUS IIPEyCMOTPEHHBIX
yueOHOW MporpaMmoin Kypca 3aJJaHuil MOKET ObITh MCIIOJIb30BAHO cieaylouiee y4eOHo-
METOJINYECKOe 00ecrieYeHHe:

-METO/INYECKUE PEKOMEHIAIINH K BBIIIOJIHEHUIO Ja0OpaTOPHBIX padoT;
-METOANYECKUE PEKOMEHIAlIMU K CAMOCTOSITEIbHOM padoTe.

Hauanom opranuzanuu aro00i caMOCTOATENbHON paboThl TOJIKHO ObITh IPUBUTHE
HaBBIKOB M YMEHHMI TI'paMOTHOM paboThl C y4yeOHOM W HaydyHOM nuTeparypoll. DTOT
MPOILIECC, B NEPBYIO OYepelb, CBA3aH C HAXOXKJACHUEM HEOOXOIUMOW MJIsl YCHELIHOTO
OBJIQZICHUS] Yy4eOHbIM MaTepHalioM JIMTepaTypoud. Yuaumuics JOIKEH YMETb
MOJIb30BaThCs (POHAAMU OUOTUOTEK U CIIPAaBOYHO-OUOIMOTrpadnueCKUMU U3TaHUSIMH.
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3. OBPA3OBATEJIbBHBIE TEXHOJIOT'MA

Jliis u3ydenust UMK MpeycMaTpUBAETCSl UCIIOJIb30BaHUE B yUeOHOM Mpoliecce
aKTUBHBIX ¥ MHTEPAKTUBHBIX ()OPM MPOBENCHUS ayAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI
C 11eTbI0 (POPMHUPOBAHUS U Pa3BUTHS MPO(ECCHOHATHLHBIX HABBIKOB 00YYarOIIHUXCS.

B nporecce o0yueHHs TPUMEHSIOTCS 00pa30BaTeIbHbIE TEXHOIOTUU JIMYHOCTHO-
JESITEeTbHOCTHOTO,  pa3BUBAIOLIEr0 U mpobsieMHoro  obywenus.  OOs3aTeneH
71a00paTOPHBIN MPAKTHKYM IO pa3zaeiaM AUCIUTLTUHBL.

B yueGHOM mpouecce Hapsay ¢ TPaAUIMOHHBIMH  00pa3oBaTEIbHBIMU
TCXHOJIOTHAMU HCIIOJIBb3YIOTCA KOMIIBIOTCPHOC TCCTHPOBAHHUEC, TCMATHYCCKHEC NPEC3CHTAMH,
HHTCPAKTUBHBIC TCXHOJIOTUH.

3.1.06pa3zosamenvHble MEXHONO0ZUU NPU NPOBEOCHUU J1EKYUIL

Ko
N\e Tema Buabl npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI
qyac
dusuka U METOAbl  HAy4HOTO . *
1. AynroBu3yaibHas TEXHOJOTH, KPYTIIBIN CTO 2
MMO3HAHUSA
b Mexammka AynnoBu3zyanbHas TEXHOJIOTHUS, TPOOJIEeMHOE g*
M3JI0’KEHHE
3 ModekynsipHast pU3MKa. AynunoBu3zyasbHasi TEXHOJIOTHUS, IPoOIeMHOe g
TepmoanHamuka U3JI0XKEHNE
AynuoBuzyanbHas TEXHOJIOTHUS, TPOOJIEMHOE
4 |OCHOBBI BJIEKTPOIMHAMHUKA Y Y - 1P 10*
U3JI0KEHUE
5 CTpoeHue aToMa U KBaHTOBast g*
usiKa AynnoBuzyanpHas TEXHOJOTHSI, JEKIUSI-TUCKYCCHS
HToro no kypcy 36
B TOM YHCJIE HHTEPAKTHBHOE 00ydeHue™* 8*

3.2.00pa3zosamenvHbvle MexXHOI02UU NPU NPOBEOEHUU 1ADOPAMOPHBIX padom u
NPAKMUYECKUX 3aHAMUIL

Ne Tema 3ansTUSA BH}]BI NPpUMEHAECMBIX 06pa3OBaTeJH)HBIX KoJ.
TeXHOJIOT Uil yac
1 | HccnemoBaHue 3aBUCHMOCTH TPAGKTOPHU OT | JIUCKyCCHs IO TEOPETHYECKUM BOTIPOCAM. 2
BBIOOPA CUCTEMBI OTCUETA Perenue 3a1ay MHAMBUAYATIBHO
2 |Pabora c rpaduKaMu ABHKEHUS Kpyrislit cTos1 mo TeopeTHYecKUM BOIIPOCaM. 2
Perttennie 3amay keric-MeTOA0OM
3 | M3ydeHwue nBmxeHUs Tema Mmoj JAeicTBrueM | JIMCKyCCHs IO TeOPETUIECKHM BOIIPOCaM. 2*
MOCTOSIHHOM CHJIBI Brimonnenne nabopaTopHoii paboThI
4 | KoHTponbHas paboTa 1o Teme WuauBuyansHOE penicHue 3a1ad 2
«Kunemaruka. JlnHaMuKa»
5 | M3ydeHue 3aKOHA COXpPAHEHUS UMITYJIbCA Jluckyccus o TEOPETUIECKUM BOIIPOCAM. 2*
BrimonHeHne mabopaTopHOi paboThI
6 |HM3y4eHue npuHIHITA PEAKTUBHOTO Juckyccust o TeOpeTHIeCKIM BOIIPOCaM. 2
JIBHOKCHUS Perenue 3a1ay MajibIMu TpymmamMu
7 | 3y4eHue 3aBUCUMOCTH Meproa Jluckyccusi o TEOPETUIECKUM BOIIPOCAM. 2
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KOJIeOaHUM HUTSHOTO MasTHUKA OT JJIMHBI
HUTHU

BrinosiHeHHE 1a00paTOPHOI paboThI

8 |HW3yueHune Gpu3mdeckux CBOWCTB TBEPIBIX Juckyccus o TeOpeTHIecKUM BOIIPOCaM. 1
T€J, KUIAKOCTEN, ra30B Pemenue 3aga4 ManbsIMu rpynmnamMu
9 |CpaBHEeHHE KOIMYECTBA TEIUIOTHI IPH Juckyccust o TeOPEeTUIeCKUM BOIIPOCAM. 1
TEII000MEHE Brimotaenne nabopaTtopHOi paboThI
10 |M3mepeHue BIaKHOCTH BO3/IyXa Jluckyccust o TEOPETUIECKUM BOIIPOCAM. 1
Brimonnenne nabopaTopHoii paboTh
11 | KonrtpomsHas paboTa 1o Teme WnauBumyansHOE penieHne 3a1ad 2
«MonexynspHast HU3NKa»
12 | M3ydeHue Mojemnei TemIOBLIX ABUTaTeneit | Kpyrieiii cToi mo TeopeTnieckuM BOompocam 1
Pemenue 3anau rpymnmnamMu
13 | CriocoObI M3MeHEeHUs! BHYTpEHHEH dHeprun | Pelienne cuTyaTHBHBIX M MPOU3BOJICTBEHHBIX | 1*
3am1a4
14 |M3ydeHue NpOBOAHUKOB U AUDIICKTPUKOB JucnyT o TeopeTH4ecKuM BOIpOcaM 2
Penrenvie 3a1a4 WHANBUIYAIEHO C TPYIIIOBBIM
o0cyXIeHreM
15 |Mzyuenue 3axona OMa amst ydactka nenu. | J{MCKyccust 10 TEOPETHUECKUM BOIPOCaM. 2
Brimonnenne nabopaTopHoii paboTh
16 |M3ydeHue TEMIOBOTO OEHCTBHA Juckyccust o TeOPETUIeCKUM BOIIPOCAM. 2*
3JIEKTPUIECKOTO TOKA. BrimonHenne mabopaTopHOi paboThI
17 |M3ydeHue CBOMCTB MOCTOSHHBIX MAarHUTOB | JIUCKYCCHS IO TEOPETUIECKAM BOIIPOCAM. 2
Brimonnenne nabopaTopHoil paboTh
18 |M3ydeHue SIBIEHUS JIEKTPOMArHUTHON Juckyccust o TeOPeTHIecKUM BOIIPOCAM. 2
WHIYKIHA Brinonnenne nabopaTopHoii paboTh
19 | DnekTpoMarHuTHAas IIKaNa Jluckyccus o TEOpeTHYECKUM BOIpocam 2
Penrenuie 3a1a4  MaisIMu rpynmnaMu
20 | Onpenenenue xapakTepUCTUK coOuparomieii | JIUCKycCcHs 10 TEOPETHUECKUM BOIIPOCAM. 2*
JIMH3bI Brimonnenne nabopaTopHoil paboTh
21 |KontponpHas paboTa mo teme «OCHOBBI WnpuBunyansHOE penieHue 3agad 2
JJIEKTPOMAarHeTU3Ma
22 |IIposepka 3ak0HOB (oTodddeKTa JucryT 1o TeopeTHIecKUM BOIIpocaM 2
Pemenue 3a1a4 HHANBUAYAIIBHO C IPYNIIOBBIM
00CyXKIeHUEM
23 |M3y4eHus cTpoeHus! POTOIIEMEHTOB Jluckyccus o TEOpeTHYECKUM BOIpocam 2*
Penrenuie 3a1a4 MaybIMu rpynmnaMu
24 | V3yuenue untepdepeHInn U TuppaKkium Urposoe 3anaTue Ha moaensax. Pemenue 2*
cBeTa 3a71a4
25 |HccnenoBaHue 3aKOH PaTHOaKTHBHOTO JucryT 1mo TeopeTHIecKuM BOIIpocaM 2
pacmazia Pemrenue 3aga4 HHANBUAYAIBHO C TPYNIIOBBIM
o0CyXXIeHreM
26 | XapaKTepUCTUKU PaTUOAKTHBHBIX JlucKyccust 1o TEOPETUIECKUM BOITPOCaAM. 2
3JIEMEHTOB AHanmm3 KOHKPETHBIX CUTYalui
27 |M3ydenue npuHIMIIA pabOTHI SAEPHBIX Pemenne cuTyaTuBHBIX U IPOU3BOJACTBEHHBIX | 2*
pEaKTopoB 3aja4
Wroro o kypcy | 49
B TOM YHCJIC MHTEPaKTUBHOE 00yyenue™ | 17*
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4 YCJIOBUS PEAJU3ALIMUA TPOTPAMMBI YUEBHOM
TV CHUTIINHBI

4.1 Mamepuanono-mexnuueckasn 0a3a, He0OX00UMAan 01 OCYULeCH 6/1eHUA
odpazoseamenbHo20 npoyecca no OUCHUNIUHE

Peanuzanus yaeOHol aucuurinabl usuka TpedyeT Hamu4us yueOHOro kaOuHeTa
JUIS  TPOBEACHUS TEOPETHMUECKMX M MPAKTHUECKUX 3aHIATHH U JabOpaTopurio
COOTBETCTBYIOLIETO MPOUIIS.

Peanuzanus  yuyeOHOW  JAMCHMIUIMHBI ~ OCYHIECTBIISIETCS B CHEHHUAIBHO
000pyIOBaHHOM KaOWHETE €CTeCTBEHHOHAYYHBIX IUCIHMIUINH, KOTOPBIA BKIIOYACT B
ceOst:

MYyJbTUMEINA KOMITIEKT (MYJIbTUMEIUATIPOCKTOP U IKpaH),
KOMIIBIOTED,

JIOCKa yueOHas,

yaeOHast MeOelTb.

YueOHO-MeToM4uecKoe odecnedeHue:

Pabouyas yuebHas nmporpamMmma

@DOoH/| OLIECHOYHBIX CPEJICTB

Y4eOHUKHU

MeTtonuyeckue pazpaboTKu K 3aHITHIM

JnnakTuueckni pa3gaToOuHbIi MaTeprall

Kaprouku-3ananus, TeCTOBbIC 3a/IlaHUS

JleMOHCTpaIOHHbBIE MaTepUabl (MYyJIbIUMEANIHBIC TTPE3CHTAIINH, BUICO(UITHMBI)
KommiekT yueOHO-HaraIHbIX TOCOOUH TT0 PU3HKE

KommiekT mprubopoB A 1eMOHCTPAIUU ONBITOB

Komrnekt mpubopoB AJist mpoBeieHus 1ab0paTOPHBIX U MPAKTUYECKUX PadOT
KommiekT moptpeToB ¢pu3ukoB

MexayHapoaHasi cucTeMa U3MEpPEHUsl €IMHUI]

KoMIIeKkT 351eKTpOHHBIX TOCOOUiA

Tabauup! mo Gpusuke

4.2 Ilepeuenv nHeodX00UM020 NPOZPAMMHO20 0becnedenus
1. 7-zip (;munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (muteH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (rreH3Mst -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (smureH3Us
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (memeH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoG0mHOM HOCTYIIE)

8. Mozilla Firefox (suuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HEPEUEHb OCHOBHBIX U JOITOJIHUTEJBbHbIX
NHOOPMAIIMOHHbLIX UCTOYHUKOB, HEOBXO/JINMBbIX JJIA
OCBOEHUA INCIUITVINHBI

5.1 OcHoBHas uTEpaTypa

1. KacpsHoB, B.A. ®usuka. Yriny6nennslii ypoBeHs.10 ki.: yueOnuk. — M.: [Ipoda, 2016.-
447c.

2. KacesinoB, B. A.®@u3uka. 10 kinacc. Yrioyonenusiii ypoensb [Tekcr] : yueOHUK /
B. A. KacesHOB. - 5-¢ u31., cTep. - Mocksa : Jlpoda, 2018. - 447 ¢

3. KacbsHoB, B.A. ®usuka. YrinyOneHHslil ypoBenb. 11 ki.: yuebHuk. — M.: Ipoda
2015.- 463c.

4, KacesinoB, B. A. ®u3uka. 11 knacc. YraoyOnenunsiiit ypoens [Tekcr] : yueOHuK /
B. A. KacesiHOB. - 5-¢ u31., crep. - Mocksa : J[poda, 2018. - 463 c.,

5. Tpogumosa, T. U. PykoBoACTBO K pelieHUI0 3a1ad Mo ¢Gu3uke [DIEKTPOHHBIM
pecypc]: yuebnoe nocodbue mist CI1O / T. U. Tpodumoa. — 3-e u3M., UCTIP. U JOM. —
M.: WMzparensctBo IOpaiit, 2018. — 265 <c¢. - URL: https://www.biblio-
online.ru/viewer/65C1CD78-22C0-4A48-B45E-OFF2ACOE3AT7 A#tpage/1

6. T'opnau, B. B. ®u3uka [DnekTpoHHBINA pecypc]: yuebnoe nocobue mis CITIO / B.
B. I'opnau. — 2-e u3n., ucnp. u gon. — M.: UzmatensctBo FOpaiit, 2018. — 175 c. -
URL.: https://lwww.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

7. I'opnau,B. B. ®uzuka. CamocrosTenbHas paboTa CTyAeHTa [DIEKTPOHHBIN
pecypce]: yuebHoe ocodue mis CI1IO / B. B. I'opnau, H. A. Bano, M. B. [lnactununa.
— 2-¢ m3a., ucnp. u gon. — M.: M3parensctBo Opaiit, 2018. — 168 c. - URL:
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-
36532DC15AC9%#page/l

5.2/lonoJHUTEIbHAS JIUTEPATYPA

1. T'opsiues,b. B. OOmas ¢usuka. Onrtuka. [lpaktuyeckue 3aHATUSA [DIEKTPOHHBIN
pecypc]: yuebnoe mocodbue mis CIIO / b. B. TI'opsiue, C. b. Morunsaunkuii. — M.:
WznarensctBo  FOpaiit, 2018. — 91 ¢. - URL: https://www.biblio-
online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BCOB8E#page/1

2. Kanamnukos, H. I1. ®usuka. 'padudeckue METObI pelieHus 3a1a4 [ DIeKTPOHHBIH
pecypc]: yae6noe mocobue mius CITO / H. I1. Kamammuukos, B. U. Komkua. — 2-¢ u3.,
ucnp. u gon. — M.: U3aarensctBo FOpaiit, 2018. — 250 c. - URL: https://www.biblio-
online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1

3. Kanamnukos, H. II. ®usuka B 2 u. Yacts | [DnexkTpoHHBIH pecypc]: yueOHHK U
npaktukym aisa CIIO / H. I1. Kanamnnkos, C. E. MypaBbeB. — 2-€ U3/1., UCIIP. U IO, —
M.: WsparemsctBo FOpaiit, 2018. — 313 «c¢. - URL: https://www.biblio-
online.ru/viewer/93EABIFB-FD8F-446C-9C6F-DA322A473747#page/1

4. Kamamnwukos, H. II. ®ms3uka B 2 4. Yacte 2 [DneKTpoHHBIH pecypc]: y4eOHUK H
npaktukym s CI1O / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ U311, HCIIP. U JOM. —
M.: MWsparensctBo FOpaiit, 2018. — 293 «c¢. - URL: https://www.biblio-
online.ru/viewer/AFE32CB2-51F2-4F5A-8D0OF-D03E9161399E#page/1

5. T'opnau. B. B. ®uszuka [DnekTpoHHbIN pecypc]: yuebHoe mocodue mis CIIO / B. B.
['opnau. 2-e u3., uctp. u gon. — M.: M3garensctBo KOpaiit, 2018. — 175 c. - URL:
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https://www.biblio-online.ru/viewer/65C1CD78-22C0-4A48-B45E-0FF2AC9E3A7A#page/1
https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-9195E22116E5#page/1
https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-9195E22116E5#page/1
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-36532DC15AC9#page/1
https://www.biblio-online.ru/viewer/DB31CB42-D3A6-4555-9807-36532DC15AC9#page/1
https://www.biblio-online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BC0B8E#page/1
https://www.biblio-online.ru/viewer/90D5E616-26CF-496F-8C42-CF1037BC0B8E#page/1
https://www.biblio-online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1
https://www.biblio-online.ru/viewer/441419C9-0692-482A-AA74-4092DFB46930#page/1
https://www.biblio-online.ru/viewer/93EAB9FB-FD8F-446C-9C6F-DA322A473747#page/1
https://www.biblio-online.ru/viewer/93EAB9FB-FD8F-446C-9C6F-DA322A473747#page/1
https://www.biblio-online.ru/viewer/AFE32CB2-51F2-4F5A-8D0F-D03E9161399E#page/1
https://www.biblio-online.ru/viewer/AFE32CB2-51F2-4F5A-8D0F-D03E9161399E#page/1

https://www.biblio-online.ru/viewer/6005B8F0-D5D0-4972-866B-
9195E22116E5#page/1

6. Poamonos,B. H. ®usnka [DnekTpoHHbIH pecypc]: yaeoHoe mocobue mist CI1O / B. H.
PomuonoB. — 2-e m3a., ucnp. u gon. — M.: UsnarensctBo FOpatit, 2018. — 295 c. -
URL.: https://www.biblio-online.ru/viewer/BED898B7-5325-41D0-9524-
D40F090B07CD#page/1

7. Ocenenuuk,, FO. C. ®usuka. MoaynbHbI Kypc [DIEKTpOHHBIM pecypc]: yueOHoe
nocobue mis CIIO / 0. C. Ocenenquuk, I1. . Camoiinenko, T. H. Toummmna. — M.:
WznarensctBo  HOpaiir, 2018. — 526 «c¢. - URL: https://www.biblio-
online.ru/viewer/42F1B9E2-26 EF-4C90-B595-3668F62893B5#page/1

8. ®wusuka. CnoBapb-cripaBouHUK B 2 4. YacTh 1 [DneKTpoHHBIN pecypc]: CrpaBOYHUK
mis CIIO / E. C. [Inarynos, B. A. Camoneros, C. E. bypasoii, C. C. [Ipomkun. — 2-¢
u3g., crep. — M.: U3narensctBo FOpaiit, 2018. — 380 c¢. - URL: https://www.biblio-
online.ru/viewer/97B5E856-CE5E-46A8-9174-BBEEADEE3495#page/1

9. ®wusuka. CioBapb-cripaBoyHHUK B 2 4. YacTe 2 [DNEKTPOHHBIN pecypc]: CIpaBOYHHUK
st CITO / E. C. [Inatynos, B. A. Camonetos, C. E. Bypasoii, C. C. IIpomkun. — 2-¢
u3l., crep. — M.: UsnmarensctBo FOpaiit, 2018. — 396 c¢. - URL: https://www.biblio-
online.ru/viewer/64C73E34-34A9-4F11-A707-2966E65C7D62#page/1

10. Aiizenmon, A. E. ®uzuka [DnexkTpoHHBIN pecypc]: yuebnuk u npaktukym mist CI1O /
A. E. Aizennon. — M. : MzparensctBo IOpaiit, 2018. — 335 c. - URL:
https://www.biblio-online.ru/viewer/4AAAA4EF6-39B5-4C3C-B770-
9CCA1FDE1A95#page/l

KpaBuenko, H. H0. ®usuka [Dnexkrponusiii pecypc]: yueOHuK U npaktukym is CIT1O /
H. IO. KpaBuenko. — M.: W3parensctBo IOpaiir, 2018. — 300 c. -
URL:https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-
F3F55FF62666#page/1

5.3 Ilepuoanueckue u3ganus

1. Hayxka Kybanu

2. Cpennee npodeccnoHanbHOE 00pa30BaHUE

3. N3BecTus Beicnx yueOHbIX 3aBeneHuil. CeBepo-KaBkaszckuit peruon. Cepusi:
EcrectBennbie Hayku - URL.: http://elibrary.ru/title_about.asp?id=7362

4. IIpuknagHasi MexaHMKa U TexHn4yeckasi pusuka. - URL:

http://e.lanbook.com/journal/element.php?pl10_id=2166

5. Hayka B Poccun. - URL: http://dlib.eastview.com/browse/publication/587

6. dusuka. [Tepoe centsiops.- URL: http://elibrary.ru/title_about.asp?id=29019
7. [Mpuxnaguas pusuka.- URL: http://elibrary.ru/title_about.asp?id=9002

8. dusznyeckoe obpazoBanue B By3ax.- URL:
http://elibrary.ru/title_about.asp?id=9220

5.4. IlepeueHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOTUMBIX JIJI51 0CBOEHUS TN CUUILINHBI

1. BBC «YuuBepcuterckas oudanoreka ONLINE». — URL: www.biblioclub.ru
2. OBC m3narensctBa «Jlans». — URL: https://e.lanbook.com

3. DBC «Opaiit». — URL: http://www.biblio-online.ru/

4. 3BC «BOOK .ruy» https://www.book.ru
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https://www.biblio-online.ru/viewer/1D208927-2996-46B3-B8FF-F3F55FF62666#page/1
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http://e.lanbook.com/journal/element.php?pl10_id=2166
http://dlib.eastview.com/browse/publication/587
http://elibrary.ru/title_about.asp?id=29019
http://elibrary.ru/title_about.asp?id=9002
http://elibrary.ru/title_about.asp?id=9220
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpqMUlILUNsOXlkUGtEQkctMEE3Y0hfbjlTcmRUbnZobERKYUFNXzgtNUtlamhsbXZHQjF1VjF0Z3RxenA3Sk1sZ3NEdUNiczQ1TFk&b64e=2&sign=a7a1e881e7543d702d6f72a71ac77e86&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpCeU9LMFpPYXhhNUdUQVN5NzdtRmNPR0VaX25DSnRER3hsWVYtVFhjMjlMdE10YVdXa3h0UHVnXzA5TmdfWXNMalEwOU5JUnNlWEJIRUJDbDhocWJQQQ&b64e=2&sign=6f0cb1ba3d71fb799ffa05ae0acc38c3&keyno=17
http://www.book.ru/

9.

10.
11.
12.
13.

3bC «ZNANIUM.COM» www.znanium.com

OnexTpoHHbIi katanor Hayunoit 6ubnnorexku Kyol'Y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
OnextpoHHas 6ubmmoreka «M3maarensckoro qoma «I'peOCHHUKOBY -
URL:www.grebennikon.ru

Hayunas snextponnas 6ubnuoreka (HOb) «eLibrary.ruy. -
URL:http://www.elibrary.ru

bassl mannbix kommanuu «Mct Beio». - URL:http://dlib.eastview.com
Jlexktopuym TBy». - URL: http://www.lektorium.tv/

Hanmonanenas snektponnas oubnunorexa «HIb». - URL:http://H306.pd/
KubepJlennnka: HaydHas snektponHas oudnmoreka. — URL: http://cyberleninka.ru/

Enuroe okHO f0cTyma K 006pa3oBarebHbIM pecypcam : heaepanpuas C
cBoboHoro gocryna. — URL: http://window.edu.ru.

14. CnpaBouHno-nipaBoBas cuctema «Koncynsrant Ilmoc» - URL

http://www.consultant.ru
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6 METOTUYECKHE YKA3ZAHUS OBYYAIOIIMMCS IO OCBOEHUIO
JUCLMILIMHBI

OOyuaromyecsi 711 MOJHOLEHHOTO OCBOEHHUS Y4eOHOro Kypca JIOJIKHBI
COCTaBJIATh KOHCHEKTBbl KaK IPH MPOCIYIIUBAHUM €ro TEOPETHYECKOM (JIEKIIMOHHOM)
YacTH, TaK M MpPU TOATOTOBKE K TMPAKTHUECKUM 3aHATHsAM. JKenmarenbHO, 4YTOOBI
KOHCIEKThI JIEKIMHA UM CEMUHAPOB 3aIlMCHIBAINCH B JIOTMYECKOM IOCIEN0BATEIBbHOCTH
M3Y4EeHHs] Kypca U COAEpX aluChb B OAHOM TeTpaau. IDTO obecrneyuT Oojee MOTHYIO
MOATOTOBKY KaK K TEKYIIUM y4eOHBIM 3aHITHAM, TaK M CECCHOHHOMY KOHTPOJIIO 3HAHHIA.

CamocrostenbHast ~ pabora  sBiseTcs — BakHeWmen  ¢gopmoil  yueOHO-
MO3HAaBaTeNIbHOTO nporecca. Llenap 3aganuil 11 caMoCcTOATENIbHON pabOThl — 3aKPENUTh
U pacIlUpUTh 3HAHUS, YMEHUS, HABbIKM, MPUOOPETEHHbIE B pe3yJbTaTe H3Y4EHUs
JUCLUIUIMHBI; OBJAJAETh YMEHHEM HCIIOJIb30BaTh IMOJYYEHHbIE 3HAHUS B MPAKTUYECKON
paboTe; MoNy4uTh NEPBUYHBIE HABBIKUA MPOPECCHOHATIBHON eI TETbHOCTH.

Hauanom opranuzanuu a000i caMOCTOSITENbHON pabOThl JOKHO ObITH TPUBUTHE
HaBBIKOB W YMEHHUU TPaMOTHOM paboThl ¢ y4eOHOM M HaAydyHOM JMTEepaTypoill. IDToT
IIPOLIECC, B IEPBYIO OYEPEb, CBA3AH C HAXOXKACHHUEM HEOOXOIMMOW MJIsl YCHELIHOro
OBJIQZICHUS] Y4€OHBIM MaTepUalioM JIUTEPaTypod. Ydyaluuics AOHKEH W3YYUTh CIHCOK
HOPMATHBHO-TIPAaBOBBIX aKTOB M HIKOHOMHYECKOM JIMTEpAaTypbl, PEKOMEHAYEMBIH I10
y4eOHON JWCIUIUIMHE; YMETh TIONb30BaThCs (OHAAMH OMOIMOTEK M CIIPaBOYHO-
OoubmmorpaduueCKUMH U3JaHUSIMH.

3amaHus s CaMOCTOSITEbHONW pabOThl BBHIMOJIHSIOTCS B MHUCHbMEHHOM BHUJE BO
BHEAayIUTOpHOE Bpems. PaboTa MoJKHA HOCUTH TBOPUYECKUHM XapakTep, MPU €€ OLEHKE
npernojaBareib B IEPBYIO OuYepelb OLEHHWBAET OOOCHOBAHHOCTb U OPUTMHAIBHOCTH
BBIBOJIOB. B mHchbMeHHON paboTe Mo Teme 3aJaHus Y4Yalluicsl JOJDKEH TIOJHO |
BCECTOPOHHE pPAacCMOTPETh BCE ACHEKThl TEMBbl, YETKO C(HOpMYyIUpoBaTh MU
apryMEeHTHpPOBaTh CBOKO IMO3MIMIO MO HMCCIEAYyEMbIM Bompocam. BblOOp KOHKpETHOro
3aJaHusl U1 CaMOCTOSITEIbHOM  paboThl MPOBOAMUT  IpenojaBaTelb, BEAYyIIUN
MPAKTUYECKUE 3aHATHS B COOTBETCTBUM C IIEPEYHEM, YKa3aHHbIM B IUIaHAX
MIPAKTUYECKUX 3aHATHUI.

Obwue npasuna 6blnoOaHEeHUs NUCLMEHHBIX PAOOM

Ha mnepBoM 3aHATUM CTYIEHTBHl JOJDKHBI OBITh NPOMH(GOPMHUPOBAHBI O
HEOOXOJIMMOCTH COOJIIOJICHUSI HOPM aKaJeMUYECKOM ITHKM U aBTOPCKHUX IpaB B XOJ€
oOyuenwus. B yacTHOCTH, IPeAOCTABISAIOTCS CBEICHUS:

- obmast uHpopMalms 00 aBTOPCKHUX MpaBax;

- IpaBUjIa LUTUPOBAHUS;

— npaBuia 0pOPMIIEHUS CCBLIOK;

Bce wumerommecs B TEKCT€ CHOCKM TIIATENBHO BBIBEPAIOTCA M CHAOXKAIOTCA
«agpecamm.

Henonyctumo BKiIIOUaTh B CBOIO pabOTy BBLACPKKH U3 pabOT APYrux aBTOpPOB Oe3
yKa3aHUs Ha 3TO, NEPEeCKa3blBaTh Uy)KYI0 padoTy OJU3KO K TEKCTy 0€3 OTCHUIKM K HEM,
UCIIOJIb30BaTh 4Y)XKHE uAen 0e3 yKa3zaHuhs [EpPBOMCTOYHUKOB (3TO Kacaercs u
uHpopmauuy, HaiineHHo B WHrepHere). Bcee caydyam mnjarmata JOJDKHBI OBITH
HCKJTFOUECHBI.

Crucok MCHOJB30BAHHOM JIMTEPATYPHl JIOJDKEH BKIIOYATh BCE HMCTOYHHMKHU
uH(pOpMaLMKM, W3YYEHHbIE M MpPOpadOTaHHBIE CTYJEHTOM B IMPOILIECCE BBIMOIHEHUS
paboTel, W AOMKeH ObITh cocTaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnuorpaguyeckas ccpbuika. OOue TpeOOBAHMS U MTPaBUIIAY.
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Tpebosanus k nanucanuio peghepama

Pedepar mo nmaHHOMYy Kypcy SBJSI€TCS OJHUM W3 METOJIOB OpraHU3alluu
CaMOCTOSITEIbHON PaOOTHI.

Tembl pecdepaToB SBISIOTCS JOMOJHUTEIBHBIM MATEPUANIOM I H3y4YEHUs
JTAHHOHM MTUCIUIUTMHBL. Pedepat oreHrBaeTcs B 0IMH 0ajll B OLIEHKE UTOTO IK3aMeHa

Pedepar gomkern ObITh TOATOTOBICH COMJIACHO TEME, NPEJIOKEHHOU
npenojaaBateneM. JlomyckaeTcs caMOCTOATENbHBIM BBIOOp TeMbl pedepara, HO MO
COTJIACOBAHMIO C MPENO/IaBaATEIIEM.

Jns wHamucanus pedepara CTYAEHT CaMOCTOSTEIBHO MOAOUPAET HCTOYHUKH
nH(popMalMK Mo BbIOpaHHOM Teme (JiuTeparypa ydeOHas, nepuoanyeckas u MHTepHeT-
pecypchl)

O06bem pedepara — He Mmeree 10 ctpanur popmata A 4.

Pedepar nomkeHn uMerb (TUTYJIBHBIA JIUCT, COACp)KAHUE, TEKCT JOJDKEH OBITH
pa30uT Ha pas3zelibl, COrNIACHO COJIEPKaHMUI0, 3aKITI0UEHHUE, CIIMCOK JIMTEPATYPhl HE MEHEe
5 UCTOYHHUKOB)

O6cyxnaenne TeM pedepaToB MPOBOAUTCS Ha TE€X MPAKTUYECKHUX 3aHATHUSX, IO
KOTOpPBIM OHH paclpezesieHbl. DTo sBIsieTCs 00s3aTeNIbHbIM TpeOoBaHueM. B ciyuae He
npencTaBiIeHus pedepara COINIaCHO YCTaHOBIEHHOMY rpaduky (6e3 yBaXUTEIbHON
MPUYUHBI), YUaIIUUCs 00s13aH MOATOTOBUTH HOBBIN pedepart.

Nudopmanust no pedepaty He momkHa mpeBbimaTh 10 MuHyT. BhIcTynarommuii
JOJDKCH MMOATOTOBUTH KPATKUE BBIBOJIBI ITO TeMe pedepara Jisi KOHCIICKTUPOBAHHMSI.

Cnaua pedepaTa mpernoaBaTelro o0s3aTebHa.

7.0HEHOYHBIE CPEJACTBA J1JIsA KOHTPOJISA YCIIEBAEMOCTHU

7.1 Ilacnopm ¢honoa ouenounvix cpeocmae

Ne HaumMeHoBaHuie OLEHOYHOI'0
KoHTpoaupyemblie pa3aesibl (TeMbI) THCHHILTAHbI
n/n cpeacTBa
TectupoBanue
1 ®du3uKa ¥ METOBI HAYYHOTO TIO3HAHUS .
YcTHBIH 0npoc
Pedepar
2 Mexanuka bep

KonrpoissHas pabora

KonrpoissHas pabora

3 MonekynsipHast GU3MKa U TEPMOJMHAMUKA N
yAp ¢ pMOZL YcTHbIH onpoc

VYceTHbll onpoc

4 OIeKTpOIMHAMUKA

KonTtponsras paborta

TectupoBanue

5 Crpoenue aToMa ¥ KBaHTOBasI (PU3UKa

Pegepar

7.2 Kpumepuu ouenku pe3yibmamoe o0yuyenus

Kontponr u  omeHka pe3yiabTaTOB  OCBOCHHS  Y4eOHOM  JIUCHUILTUHBI
OCYIIECTBJIIETCS MpPENoJaBaTeleM B IPOLIECCE NPOBEIEHUS MPAKTUYECKUX pPaloT,
TECTUPOBaHUS, cOOECeIOBaHUs MO Pe3ysibTaTaM BBIMOJIHEHHS J1a0OpaTOPHBIX padoT, a
TaK)K€ PEIICHMs 3a/iady, COCTaBJieHUS padouux TaOJWIl WM TOJATOTOBKH COOOIICHUH K
YPOKY. 3HaHHUSl CTYIEHTOB Ha IPAKTUYECKUX 3aHATHUAX OLEHUBAIOTCS OTMETKaMH
«OTJIMYHOY, «XOPOIIO», «yTOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEILHOY.

YcrHbIil onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCKa3, BKIIOYAOIIAN
TEOPETUUYECKUE MaTepHallbl U MPUMEPHI UX NMPUMEHEHHUs. Y IOBIETBOPUTENbHAS OLIEHKA
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CTaBHUTCSA, €CJIU CTYJACHT IEMOHCTPHPYET HETIIyOOKHE TEOPETHUECKUE 3HAHUS, TIPOSIBIICT
ciabo chopMHUpPOBaHHBIE HABBIKM aHAJINW3a SIBJIEHUN M MPOLECCOB, HEIOCTATOYHOE
YMEHHE JIeNIaTh apryMEHTHPOBAHHBIC BBIBOJBI U MPHUBOIUTH MPHMEPHI, MOKA3HIBACT HE
JOCTaTOYHO  CBOOOJHOE  BJAJE€HHME MOHOJOIMYECKOH peublo, TEPMUHOJIOTHEH,
JIOTHYHOCTBIO M TIOCIIEOBATEIILHOCTEIO U3JIOKECHHS, JIENAeT OMIMOKH, KOTOPHIE MOXKET
MCIPABUTH TOJBKO MPH KOPPEKIIUU MPETIOIaBATEIEM.

Pegepar. [Iponykt camoctosiTenbHOU pabOThl CTyJIEHTa, NPEACTaBISIOUINI cOO0M
KpaTKOe M3JI0KEHHE B TMHCHMEHHOM BHUJE IMOMYYCHHBIX PE3YJIbTATOB TEOPETUUECKOTO
aHanu3a oOINpeAeseHHOM Hay4yHOM (y4eOHO-HMCCIe0BaTeNbCKOM) TEeMbl, TIZle aBTOp
PacKpbIBaeT CyTh HCCIEAyeMOW MpoOIeMbl, MPUBOAWT pA3IUYHbIE TOYKHA 3PEHHUA, a
Takke COOCTBEHHbIE B3IJIsIbI Ha Hee. PedepaT oLeHuBaeTcss MO KOJIMYECTBY
MPUBJICYCHHBIX HCTOYHHUKOB, TIyOMHE aHaimM3a MpoOJIeMbl, KadecTBe OOOCHOBAHUS
aBTOPCKOMW MO3UIMH, TNTyOMHE PACKPBITUS TEMBI. Y TOBJIETBOPUTENIbHAS OLIEHKA CTaBUTCH,
€CIIM TeMa OCBEIIEHA JINIIb YaCTUYHO, JONMYIICHBI (PaKTHUECKHUE OMIMOKH B CONCPKaHUU
pedepaTa, WIM HUMEIOTCA  CYLUIECTBEHHbIE OTCTYIUIEHHS OT TpeOOBaHMU K
pedepupoBaHuIO, WM HETIOIHbBIE OTBETHI HAa JOIIOJIHUTENIBHbIE BOIIPOCHI.

Tect. Cucrema CTaHJIaPTU3HPOBAHHBIX 3aJlaHui, TIO3BOJISIOMIIAS
aBTOMAaTU3UPOBATh HPOLENYPY M3MEPEHHUs YPOBHs 3HAHUI M yYMEHHH 00ydaromierocs.
TecT oneHMBaeTCs MO KOJMYECTBY IPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

IIpakTnueckas padora. [Ipaktuueckass pabota — 3T0 0COOBII BUA JIE€ATEIBHOCTU
oOyJaromierocs, 4TO TOJApa3yMeBaeT BHIMOJIHEHUS pPAa3HOIUTAHOBBIX 3aJaHHi, HE
CBSI3aHHBIX ¢ 00pabOTKON TEOPEeTHUECKOro MaTepuaia. Bo BpeMst BBIIOJIHEHUS CTYICHTY
HEOO0XOIMMO HCIIONIb30BaTh PaHee MOJTyUCHHbBIE TeOpeTHIecKe 3HaHus. [lonoxxuTenpHas
OLIEHKA CTABUTCS, €CIIU BBIMIOJIHEHBI BCE 3a/IaHUS IPAKTHUECKON pabOTHI ¢ 3aMEUaHHUSIMU;
CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

JlabopaTtopHas padora. JlaGoparopHas paboTa — 3TO OCOOBIM BUJ ACSITEIHHOCTH
o0yyaromierocs, 4TO IOAPA3yMEBAECT BBINOJHEHUS MPAKTUYECKUX Pa3HOIMJIAHOBBIX
3aJaHUi, CBS3aHHBIX C MPHUMEHEHHWEM TEOPETUYECKOr0 Marepuaja K KOHKPETHOMY
3aganuto. [lomoxxuTenpHas OlleHKa CTaBUTCS, €CJIU BBIIIOJIHEHBI OOJIbINAsl YacTh 3aJaHUM
nabopaTopHOW pabOTHl € 3aMEYaHUSIMH; CTYACHT OTBETHJ HA YacThb KOHTPOJIBHBIX
BOIPOCOB C 3aMEUaHUSIMHU.

KoutpoabHass padora. KoHTponbHas paboTra — 3TO BHUI JEITEIBHOCTH
oOyyaromierocs, 4YTO TOJpa3yMeBaeT KOMIUIEKCHYIO MPOBEPKY TEOPETUUECKOrO
MaTepuaJa M yMEHUE [PUMEHATh I[IOJIyY€HHBbIE 3HAHMS @pPU peIICHUH 3ajad.
[TonoxurenpHasi OIEHKA CTaBUTCS, €ciu BbIONHEHO 60% 3amaHuii KOHTPOJBHOU
paloTHI.

OueHka «OTJIMYHO)» BBICTABISIETCS, KOrJa OOy4aroluecss IMOKa3bIBaeT TIiIy0oKoe
BCECTOPOHHEE 3HAHME pa3jeia JUCHUIUIMHBL, O0SM3aTENbHOM W JIOMOJHUTEIHHOU
JUTEpaTypbl, ApryMEHTHPOBAHO U JIOTMYECKH CTPOMHO H3JIaraeT MaTepuai, MOXKET
MPUMEHSTH 3HAHUS JIJIsl aHAJIM3a KOHKPETHBIX CUTYaInH.

OneHka «XOpOILIO» CTAaBUTCS MpPH TBEPIAbIX 3HAHMSIX pas3fenia JIUCLUILIUHBI,
00s3aTeNbHON  JTUTEepaTypbl, 3HAKOMCTBE C  JOMOJHUTEIBHOW  JIUTEPaTypoi,
apryMEeHTHPOBAHHOM H3JIOKEHHHM MaTepuallia, yMEHUU MPUMEHUTh 3HAHUS JUId aHaIu3a
KOHKPETHBIX CHUTYaIIH.

OreHKa «y/I0BJIETBOPUTEIBHO» CTAaBUTCS, KOTJa CTYAEHT B OCHOBHOM 3HAET pa3fell
TVCIIMTITHBI, MOXKET MPAKTUYSCKH PIMEHUTH CBOU 3HAHUSI.

OreHKa «HEYIOBIETBOPUTEIILHOY» CTABUTCS, KOT/Ia CTYJIEHT HE OCBOMJI OCHOBHOTO
CoJiepXKaHMsI ITpeIMeTa U €1a00 3HAET U3y4aeMbli pa3/ies JUCLUILINHBL.
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7.3 Ouenounvie cpedcmea 0nsa nPoGeOeHUs meKyuiell ammecmayuu

Texkymuii KOHTPOJIb MPOBOAUTCA B hopme:

-UHIMBUYAJIbHBIA YCTHBIN OIPOC

-IMCbMEHHBIA KOHTPOJIb

-TECTUPOBAHHE 0 TEOPETHUECKOMY MaTepUaITy
-npakTryeckas (Jaboparopnasi) pabora
-3amuTa pedepara
-3al[UTa BHITOJHECHHOTO 3aaHHs

®opma HpakTnyeckuii JInynble KayecTBa Tpumeper
arTecTaluu 3uanus Ymens ONBIT (BJIaJIeHUE) | CTyJeHTa OUCHOMHBIX
CpeacTB

YcrHbii KouTtpons OrneHka yMeHHsI Orenka HaBbIKOB | Ormenka ciocooHoct | KoHTposibH
(TMCBEMEHHEBIH) | 3HAHWH 1O pa3nu4ars paboTEI ¢ OTIepaTHBHO U bIe BOIIPOCHI
or1poc MO | ONpesieNieHH | KOHKPETHBIE JUTEPATYPHBIMH Ka4eCTBEHHO 0 TeMaM
TeMaM BIM TTOHATHUS HUCTOYHUKAMHU OTBeYaTh Ha TIPHJIATaloTC

npobiemam MIOCTaBJICHHBIE s

BOIIPOCHI

Pedepatst KonTtpons OreHka yMeHUS Onenka HaBbIKOB | OtieHKa ciocoOHOCTH | Tembl

3HaHUH 10 pasnuyarb paboTsI © K CaMOCTOSTEIILHOM pedeparos

OIpEJeeHH | KOHKPETHbIE JUTEPATYPHBIMH pabore u aHanuzy MpUIIATraloTC

BIM TTOHSATHS HUCTOYHUKAMHU JTUTEPATYPHBIX o

npobiemMam HUCTOYHHUKOB
IIpaxktuyeckue | Cmbich OnuceIBath 1 Hapbixamu: Ornenka criocoOHoctn | Temsbl padot
(J1aGopaTopHBI | TIOHSATHIA: OOBSICHATD OITICAHMS U OTICpaTHBHO U TIPHJIATAI0TC
€) paboTbl €CTECTBCHHO | €CTECTBEHHOHAYYHBI | OOBSICHEHHS Ka4eCTBEHHO pemarb | s

Hay4IHOE € SIBJICHUS U €CTeCTBCHHOHAYYH | ITOCTaBJICHHBIC Ha

SIBIICHUC, CBOICTBA TEIT: BIX SIBJICHUI U MPAKTUICCKUX U

THIIOTE3a, JIBIDKEHHE HEOECHBIX | CBOWCTB TeI: 11ab0paTOPHBIX

3aKOH, T | JIBIDKCHUE paboTax 3amauu u

TeOopu, HCKYCCTBEHHBIX He6eCHbIX TSI U APryMeHTUPOBATH

BEIIIECTBO, CITyTHHKOB 3eMJIH; HCKYCCTBEHHBIX pe3yABTATHI

B3aUMOJICHCT | CBOMCTBA ra3os, CIYTHHUKOB 3eMIIH;

BHE, JKHJIKOCTEH 1 CBOICTBA ra3oB,

MEKTPOMArH | TBEPIBIX TEI; JKHZIKOCTEH 1

WTHOE 110JIe, | DJIEKTPOMArHUTHYIO | TBEPIBIX TEI;

BOJIHA, HMHIYKLHIO, ANEKTPOMArHUTHY

(otoH, aToM, | pacrpocTpaHeHue 10 UH/TyKLIHIO,

aTOMHOE SMEKTPOMAarHUTHBIX | pacrpocTpaHeHne

IO, BOJIH; BOJIHOBBIC ANEKTPOMATHUTHEI

WOHM3HUPYIO | CBOWCTBA CBETA; X BOJIH; BOJTHOBBIE

mme M3ITydCHIE U CBOIICTBA CBETA;

W3ITy4CeHHUS, TIOTJIOIIIEHUE CBETa W3JTy4eHUe U

TUTaHETA, aToMoM; TIOTJIOIIICHUE CBETA

3BE311a, (hoToaddekt; aToMoM,;

TAIAKTHKA, OOBACHATD hoToaddexT;

Bcenennas; 3aBHCHMOCTD OObsCHEHHS

CMBICIT CBOJICTB BEIIECTB 3aBHUCHMOCTH

€CTECTBCHHO | OT MX COCTaBa U CBOWCTB BEILIECTB

Hay4HBIX CTPOCHHUS OT UX cOCTaBa U

3aKOHOB KPUCTAJTHICCKUX CTPOCHHS

KJIACCUYECKO | PEIIEeTOK. KPHUCTAJUTHUECKUX

it mexarnkn, | OmeHUBaTh peIIeToK.

BCEMHPHOTO | BIIMSTHHE OrneHUBaHUS

TSITOTEHUS, XHUMHYECKOTO BITMSTHUS

COXpaHEHHs | 3arpsi3HEHUS XUMHYECKOTO

SHEPruM OKpYKaroleit 3arpsi3HEHHs
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UMITyJIbCa U Cpellbl Ha OpraHu3M | OKpyXKaroulei
JUIEKTPUYECK | YEJIOBEKA U APyrue | cpeabl Ha
oro 3apsiza, JKUBBIE OPTaHU3MBI; | OpraHU3M
TEpPMOJIMHAM | aHAJIU3UPOBATH U YelioBeKa U
VKU, OLICHUBATh JIpYrue KUBbIe
QNIEKTPOMAarH | pa3jinyHbIe OpraHu3Mbl;
WUTHOHU TUIIOTE3bI aHanusa u
WHIYKIIWH, TPOUCXOKACHUS OLICHUBAHUS
dotoaddexr | xu3HU Ha 3emiie. pa3IMYHBIX
a; BKIIaJl OTM4aTh TUNoTe3bl | TUIOTE3
POCCUMCKUX | OT HAy4HBIX TEOPUH. | MPOUCXOXKIEHUS
u Jenatb BbIBOABI HA JKU3HU Ha 3eMiie;
3apyOCXKHBIX | OCHOBE OTar4ust TUMOTE3bI
YUEHBIX, SKCIIEPUMEHTANIbHBIX | OT HAyYHBIX
OKa3aBIIMX JIAHHBIX. TEOPHIL.
HauGonpinee | I[IpuBomuth Jlenate BBIBOJIBI HA
BJIMSIHUE HA MPUMEPBI, OCHOBE
pazBuTHE TMOKa3bIBAIOIINE, UTO: | IKCIIEPUMEHTAIIHLH
hrRuKH HaOJTIOICHNS 1 BIX JIAHHBIX.
SKCTIEPUMEHT [puBoauTH
SIBJISIFOTCSI OCHOBOM TIPUMEPBI,
JUTS. BBIJIBOKEHUS MOKa3bIBAIOLINE,
TUIIOTE3 U TEOPHIA, YTO: HAOTIOICHUS
TIO3BOJISTIOT Y 9KCIIEPUMEHT
MPOBEPUTH SIBJISIFOTCSI OCHOBOM
HCTUHHOCTb JUISL BBIIBIDKEHUS
TCOPETUYECKUX TUIOTE3 ¥ TEOPHH,
BBIBOJIOB I03BOJISIIOT
[IPOBEPUTH
WCTUHHOCTh
TEOPETUUECKUX
BBIBOJIOB
TectupoBanue | KonTtpomin OrneHka yMeHHst Orenka HaBbIKOB | OrmeHka criocobHocT | Bompocst
3HaHUM 110 pa3nu4athb JIOTUYECKOTO OIIEPATUBHO U TIPUIIAraroTC
ONPEJICICHH | KOHKPETHbIE aHanu3a u KaueCTBEHHO st
BIM TTOHSITHS CHHTE3a MIPH OTBEYAaTh Ha
npobiemMam COTIOCTaBIICHUH [IOCTaBJICHHbIE
KOHKPETHBIX BOIIPOCHI
TTOHSTHI
Kontposnpnas Kountpons OueHka yMeHUst Orenka HaBeIKOB | OreHKa crrocoOHOCTH | 3amaHus
pabota 3HAHUH 110 pasznu4aTh JIOTUYECKOTO OMNEPATUBHO U MIPUIIATaroTC
TeMeE KOHKpPETHBIE aHanusza u KaueCTBEHHO 'y
(pasmemy) TIOHSTHS CUHTE3a MPHU OTBEYaTh Ha
COIIOCTaBJIECHUU [I0CTaBJICHHbIE
KOHKPETHBIX BOIIPOCHI
MMOHSTUI

IIpumepHbIe TecTOBbIE 3aJaHUSA
1. ITporecchl, KOTOpBIE XapaKTEPU3YIOTCS ONPENEIEHHON TOBTOPSIEMOCTHIO BO BPEMEHU

1. BomHa

2. TepeMelIcHue
3. koiebaHus
4. uMIyabc

2. Bennuuna A B ypasHenuu S = ACOS(at +¢,)

1. ammmryna
2. yacrora
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3. mepeMenieHue
4. TUKIAYecKas 4acToTa

3. Bermunna @ B ypaBHeHun S = ACOS(wt+¢,)

PO E

IIpumepHBbIe BONPOCHI IS KOHTPOJIA CAMOCTOSITeIbHOH padoThI

aMIUIUTYy/1a
qacToTa
NIEPEMEILECHHAE
LHUKJIMYECKasl 4acToTa

1 . Metpounorust B mpodeccuu
2 ®usuka B npodeccun (3HaueHue GU3NKU IPU OCBOCHUH Mpodeccr)
3. IlorpemHocTy u3MepeHui

4. CkopoCTH B IPUPOJAE U TEXHUKE.
5. Nanuneo "anunelt — ocHOBATEIh TOUHOT'O €CTECTBO3HAHUS
6. 3HaueHue OTKpbITUi ["anumnes
7. Ucaak HproTOH — co3aaress KIacCu4ecKor (GU3nKu
8. Cuiibl B IpUPOJIE U TEXHUKE
9.YbTpa3ByK U €ro UCIOJIb30BAHUE B MEAUIIMHE U TEXHUKE

lO.PaI[I/IoaKTI/IBHBIe H3JIYUCHHA U UX BO3/CHCTBUE HA KUBHIC OpraHnu3MbI

7.4. Oyenounvie cpeocme 011 nPo8edeHUs NPOMEHCYMOYHOI ammecmayuu

o JInunele ITpumepsr
dopma IIpakTunueckuii
3HaHuA Ymenus Ka4ecTBa OIIEHOYHBIX
aTrTecTannu OTIBIT (BJTAZIETH)
CTyZeHTa CpeACTB
OK3aMeH KonTpons OneHka yMeHuUs O1neHKa HaBBIKOB Onenka Bomnpocsr:
3HAHUS MOHUMATh JIOTHYECKOTO CrocoOHOCTH
MIPUIIAraoTCs
6a30BBIX CIEUATILHYTO COIIOCTABJICHUS U I'PaMOTHO U
MOJIOKCHUH | TEPMUHOJIOTHIO XapaKTePUCTUKU YeTKO U3JIarathb
B oOacTu 00BEKTOB MaTepHuan
uzuku
OreHka yMEeHUS O11eHKa HaBBIKOB Orenka Samaun
pemaTh TUIIOBbIE | JIOTHYECKOTO crocoOHOCTH MIPUJIAraroTCs
3aJa4y B 00JaCTH | MBIIUICHHS TIPH IPaMOTHO U

npoheCCUOHATBH
OM IEATEILHOCTU

pelIeHUH 337a4 B
oOnactu
podecCHOHATBHON
NEeITENLHOCTH

YETKO U3JIararhb
XOJ peLICHHS
3aa4 B o0sacT
npodeccruoHaib
HOM
JIEATEIIbHOCTH U
apryMeHTHpOBa
Th PE3YJIbTATHI
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7.4.1 Ilpumepnsie 6onpocwt 011 RPOBEOCHUS NPOMENCYMOUHOI ammecmayuu
(9x3aMmen)

=

Mexanunueckoe qBuxkeHue. MarepuanpHas Touka. Teno orcyera.

Tpaektopus. [1yte. [lepemenienne. CkopocTb.

3. PaBHOyckOpeHHOE NpPSIMOJIMHENHHOE MIBM)XKEHHE. YcKopeHue. PaBHO3amesyieHHOE
IPSIMOJIMHEMHOE JIBU)KCHUE.

4. CBobOojHOE maseHue Teil. Y CKOpeHHe CBOOOAHOIO MnajieHus. BiusHue yckopeHuil Ha

KUBBIE OPraHU3MBI.

PaBHOMEpHOE JBUXKEHUE IO OKPYKHOCTH U €ro XapakTepuctuku. [lepuo.

VYrioBas cKOpocTh. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKEHUS. CII0KEHHE CKOPOCTEH.

[Tpuaiun naepunu. 3akonsl HeroToHa.

JIBr>keHue Tela noJi AeMCTBUEM HECKOJIbKUX CHII. CJI0KEHUE BEKTOPOB.

10 Nmnynbce Tena. 3aMKHyTas cucTeMa. 3aKOH COXPaHEHHUs UMITYJIbCA.

11. bpoynogckoe nBwxkenue. Juddysusa. Auddys3us B xxuBoit nmpupose.

12.Pa3mepb! 1 Macchl MoJiekyn 1 aToMoB. [locTosiHHass ABoraapo. VeanpHbIi ras.

13. Tepmoaunamuueckue napametpsl. Jlapnenue rasza. /laBienue atmocgepsl.

14. Temneparypa. Tepmoaunamuyeckas mikaina KenbBuHa.

15. Temneparypnas mkana [{eascus MeaumuHCKH TepMOMETP.

16.BonsHoii map B arMocdepe. AOCONMIOTHAasE M OTHOCHUTEIbHAS BIAXKHOCTh BO3IyXa.
Touxka pocsl.

17.TIpuGopbl it omnpejAesieHus BIAXKHOCTH Bo3Ayxa. [UrhueHuueckoe 3HayeHUe
BJIQ)KHOCTH BO3/yXa.

18. XapakrepucTuka *xHUJIKOr0 COCTOSHUS BellecTBa. binyKHUM nops oK.

19. CmaunBanue. Kanumnspaocts. Kanumisipasie siBneHus B ObITY, IPUPOJE, OpraHU3ME
YEJI0BEKA.

20. Kpucrammyeckue u amopdusie Tena. Kpucramnorpadus.

N

© o~

7.4.2. Ilpumepnsie 3a0auu na IK3amex
1) KakoBa >kecTKOCTb MpPYKHHBI, €CJIA IPpy3 Maccoil 10 Kr pacTAruBaeT NpyXKUHY
Ha 10 cm.
2) Kako#i rpy3 HyXHO TOABECUTh K TpyxkuHe XECTKOCThIO 1000H/M, 4TOOBI
pacTsaHyTh ee Ha 20 cM.
3) I'py3 maccoit 3 Kr pacTsaruBaet npyxuHy Ha 5 cMm. Kakum nomxeH ObITh Ipys3,
KOTOPBII PACTSAHET MPYKUHY Ha 8CM.

28



8 JOINOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJIMHbI
IIpuioxkenne 1. KpaTkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH

Jlekuus «OcCHOBHBIE M0JIOKEHUS MOJIEKYJIAPHO-KMHETHYECKOI TeOpUn»

ATOMHMCTHUYECKHE YYEHHUS O CTPOCHHMM BELIECTB 3apOJMJIMCH B IEPHOJ paclBeTa
KyabTypbl B Kurae, Unaun, I'peunn, Pume. [IpeBHerpeueckue ¢unocodpsl AHakcarop u
JIEMOKpUT Y4MJIM, YTO BCE BELIECTBA COCTOSAT W3 MAJCHBKUX HEACIMMBIX YacTull -
aTOMOB.

W3BecTHO, 4YTO BCE BEIIECTBA COCTOST W3 AaTOMOB, MOJEKYN, KOTOPbIE€ HMEIOT
ornpezeneHHy0 Maccy. M3 OpOyHOBCKOTO JIBMIKEHUS CJIEMYET, YTO YaCTUIIBI - aTOMBI,
MOJIEKYJIbl HaXOJATCS B HEMPEPHIBHOM XAOTHYECKOM JBHKEHUHU. OnucaTh JBHKEHHE
YacTHI] C MOMOIIBIO 3aKOHOB MEXAaHUKHM HE yJIAlOoCh. BBIIO CO3JaHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBACTCS MOJIEKYJISIPHO-KUHETUYECKON TEOpHEil, B OCHOBE KOTOPOH JICKHUT
Tpu 0OLIHE MOJIOKEHUS, & UMEHHO:

1. JIro6oe BeecTBO COCTOUT U3 METbYaNIIIUX YaCcTHUIl - aTOMOB WJIK MOJIEKYJI.

2. ATOMBI U MOJIEKYJIbl HAXOSATCSl B HENIPEPHIBHOM XaOTHUYECKOM (TEIIOBOM) JIBUIKEHHUU.
3. Mexny aromamu (MOJIEKYJaMU) CYHIECTBYIOT CHJIBI B3aUMOJICUCTBUSI, KOTOpHIE
3aBUCAT OT PACCTOSIHUSI MEXJAY HHUMH M MOTYT OBITh CHJIAMH TPUTSKEHUS U
OTTaJIKUBAHMSL.

Huddysueld Ha3plBalOT SBJIEHUE, MpPU KOTOPOM BeElIlecTBa caMu CoOOOi
cMmemuBatoTcs JIpyr ¢ apyroMm. Camsblii mpoctoid mpumep nud@y3uu B razax - 3TO
OBICTpPOE pacCIpOCTpaHEHUE 3aMaxoB, JaKe B CIIOKOMHOM BO3JyXe: apoMaT JAYXOB YXKe
Yyepe3 HECKOJIbKO MHHYT Oulymiaercs mo Bced komHate. Huddysuio B razax MOXKHO
Ha0JII0/1aTh TaKXe BO BPEMS OMbITa ¢ napoi 6poma. [[ist 3TOro B CTEKJISTHHBIN LHUIUHAD
BbICOTOM 50 CM BJIMBAIOT HECKOJIBKO Kamenb OpoMa M cpas3y e 3aKpbIBAIOT LUIMHIP
CTEKJITHHOM IJIACTUHKOM, 4TOOBI yJyllarolnas rnapa OpomMa HE BBIXOJAWIA Hapyxy. Bo
BpeMsl HCTIapeHrne OpoMa ero mapa JI0BOJIBHO OBICTPO MupHYHIAUPYET BBEPX, YTO XOPOIIO
BU/IHO U3 IIOCTEIIEHHOIO OKpacka BO3/lyXa B MWIMHAPE B KOPUYHEBBIM IIBET.
CMelmBaHuEe Ta30B B JIAHHOM CJIy4ae HE MOXKET ObITh OCYIIECTBJIEHO CHIION TSKECTH,
MOCKOJIbKY IUIOTHOCTh MAapoB OpomMa 3HAYUTENBHO OOJbIIE IUIOTHOCTH BO3JyXa. JTO
SIBJICHUE JIETKO OOBSICHSAETCS HA OCHOBE MOJIEKYJIAPHO-KUHETUUECKON TEOPUH: MOJIEKYJIbI
000MX Tra3oB, JBUTASICh HEYMOPAJOYECHHO U CTAJKUBASACH APYr C APYroM, MOMAJaioT B
MIPOMEXKYTKH MEXY COCETHUMHU MOJEKYJIAaMH, YTO MPUBOJUT K IPOHUKHOBEHHS OJHOTO
ra3a B JpPYrod W, clIeA0BaTEIbHO, MOCTEINEHHOIO BO3HUKHOBEHHUS OAHOPOJHOM CMEcU
ra3os.

CBapum cTOJIOBYIO CBeKIy U KapTodenb. Ouuctum 1 cBekny u 1 kaprodenuny,
pa3pe3aeM U TIOJIOBUHKM COEIMHUM Ha Hekortopoe Bpemsi (2 wmwuH.). Ilocne wux
pa3beMHEHUs] YBUJIUM, YTO B TOM MECTE, IJie KapTollKa Obljla B KOHTAKTE CO CBEKJIOM,
OHa CTaja KpacHOM.

Bo3nukaer Bompoc: Kak MOXHO OOBACHUTH Ju(Pdy3u0 B TBEPIAbIX Telax
JIBUKEHUEM MOJICKYJ, €CITM B HUX YAaCTHIIBl TOJBKO KOJEOIIOTCS BOKPYT IOJOKCHUS
paBHOBecus? Hano uMeTs B BUJly, UTO YAaCTULBI TBEPABIX TEJ M3pElKa MOKHUJIAIOT CBOU
MecTa W NEepexXonarT Ha Jpyrue. BOT 3TH «CTpaHCTBYIOLIME» MOJEKYJIbl WJIA aTOMbI
npenonpenensoT 1upQy3uto B TBEPABIX Telax.

Baxusiii pazHoBUAHOCTh IU(PGY3Us - B3aUMHOE MPOHUKHOBEHUE
BEILECTB 4Yepe3 IOPUCTBhIE IEPErOPOAKU - IOJYYHJI Ha3BaHUE OCMOC.
Paccmorpum Takoit ombiT. CoeauHUM MAaTpyOOK MOPHCTOM cocyna
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PE3UHOBOI TPYOKOW € KOJIEHOM BOASIHOrO MaHoMerpa. [loMecTuM 3Ty mocyauHy Hon
CTaKaH, 3aroJIHeHHBIN BoJopooM oT mpudopa Kinma. MaHoMeTp mokakeT yBelIuyeHHe
naBieHusi B cocyne. OOBICHIETCS 3TO TeM, YTO MOJIEKYNbI BOIOPO/Aa, KOTOPHIE UMEIOT
MEHBIIIYI0 MacCy U JIBUXKYTCS ObICTpee, YeM MOJIEKYJIbl KUCIOPOia M a30Ta, BXOJAIINX B
COCTaB BO3JlyXa, MPOXOIST CKBO3b IMOPHI B COCYl OBICTpee, YeM MOJIEKYJIbl KACIOPOaa
a30Ta M3 3TOro cocyna B cTakaH. Eciim MpUHATH CTakaH ¢ BOJAOPOIOM, TO JaBJICHUE B
COCyJle YMEHBIIAETCs - BOJOPOJ BBIXOIUT Yepe3 TOphl U3 cocyaa ObICTpee, YeM B HEro
MPOHUKAET BO3IYX.

Juddysuro xxuakocTell yepes3 MOPUCTYIO NEPEropoaKy MOKHO HAOII0JATh ¢ IOMOILBIO
TaKOTO MPOCTOTO OIBITAa. 3aKPOEM INMHPOKOE OTBEPCTHE BOPOHKU IEUIO(AHOM WIH
NepraMeHToM, HaIllOJIHUM €€ PacTBOPOM MEIHOTO KYIOpOca U OMYCTUM B COCY/I C BOJIOH.
Yepe3 HEKOTOpOE BpeMs YBUAHMM, YTO YPOBEHb PacTBOpa B BOPOHKE MOBBICHICS. MTak,
Boja AU(PPYHAUPYET B PacTBOpP MEIHOIO Kymopoca ObICTpee, YeM pacTBOpP B BOAY.
[TosiBieHne romy0oBaToOro okpaca BOABI B COCYIE CBHACTEIBCTBYET O TOM, YTO METHBIN
KYIOPOC TaK K€, XOTA U MEAJICHHO, TudPyHaUpYyeT B BOIY.

SAsnenue nuddy3un umMeeT Ype3BbIYATHO Pa3HOOOpa3HbIE 00IACTH MPAKTUIECKOTO
npumeneHus. [Ipexae Bcero 3To cBapka M maiika MaTepuasoB: 3TH MPOIECCH OCHOBAHBI
Ha 1M} Py3un cBapuBaEMbIX METAJUIOB WJIM OCHOBHOTO MeTajula U npunos. B nocnennue
ToAbpl pa3padoTaHO W BHEAPEHO B TMPOM3BOJICTBO METON AU(PPY3HOHHOW CBApKHA B
Bakyyme. Jlns 3TOro cBapuBaemble JA€TalM IOMEINAIOT B BaKyyMHYIO Kamepy H
HArpeBaroT 0 TeMIIEpaTyphl, MPH KOTOPO# mporecc auddy3nn B MeTauiax mporuCXoIuT
JOCTATOYHO MHTEHCHUBHO. 3aTeéM JETall NPWKUMAIOT APYr K JIPYry U BbIIEPKUBAIOT
orpeneneHHoe BpeMs. [IpernMyIiecTBo 3TOro MeToja 3aKJII0YaeTcsl B TOM, YTO OH JaeT
BO3MOKHOCTh CBapHBaThb MaTepHajbl, KOTOPbIE JAPYIHMH METOJAaMU HEBO3MOXKHO
COEJMHUTH (CTaJb C YYT'YHOM, aJlOMMHHEM, BOJIb(pPaMoM, cepeOpo H3 HeprkaBerolei
cramu). Huddy3us mmpoko MPUMEHSETCSs B METAJUIYPIHH, B YaCTHOCTH BO BpeMs
MIOBEPXHOCTHOM TEPMOXMMHUYECKON 00pabOTKH METAJIOB U CIUIABOB C IIEJIbI0 N3MEHEHUS
MEXaHUYECKUX CBOWCTB MX MOBEPXHOCTHOTO CJO0sA. TaK, IJsl MOBBIMICHHUS CPOKA CITYKObI
MaIllH, paboTaloMIUX B YCJIOBUAX OOJIBIIMX HArpy30K, CTaJbHbIE JETAIM IOJBEPraroT
a30THPOBAHUIO - HACHIIIICHHS TIOBEPXHOCTH CTAJM a30TOM. [ OTOBBIC JI€TaTi HArPEBAIOT B
ammuaka 1o temneparypsl 500-700 °C. YiaydmeHnue cBONCTB MaTepHalloB JOCTUTAETCS
CXOKMMH C TIPOIIECCAMU a30THPOBAHMSI - IIEMEHTAIMel (MOBEPXHOCTHBIM HaCHIIIICHUEM
CTaNbHBIX M3JCNUN YIrIIEpOAOM) U IIMAHMPOBAHHEM (OJHOBPEMEHHBIM HACHIIICHUEM
NOBEPXHOCTH JETAllM YIJIEpoIoM M a30oToM). He MeHee BakHOE NMPHUMEHEHHUE SIBICHUS
i dy3un U B Ipyrux oTpacisnx npousBojacTsa. Hampumep, Ha nuddy3un ocHOBBIBaeTCs
U3BATUS Ha CaxapoBAapeHHBIX 3aBOJAX caxapa C Hape3aHHOM CBEKOJIBHOM CTPYKKH.
CtpyXKa MpOMBIBAETCS BOAON HIIM CaxapHBIM PACTBOPOM MaJioW KOHIICHTPAIMH, W TIPH
TOM MOJIEKYJBI caxapa IuGPyHIUPYIOT U3 CTPYKKH B pacTtBop. SBinenue auddysuu
KHUJIKOCTeH HMMeeT OONbIIoe 3HAYEHHWE B JKU3HU JKUBOTHBIX M PACTEHUH, MOCKOIBKY
o0ecrneunBaeT BCaChIBAHUE BOJIbI U MMUTATENLHBIX BEIIECTB KOPHAMU PACTEHUM, YCBOCHHE
IUIIA U yAAJIEHUE OTXOJOB M3 KJIETOK PAaCTEHUH M KUBOTHBIX. Tak k€ MPOUCXOAUT
Qg dy3us B TKAHAX YEIOBEKa U )KUBOTHOTO. B nerkux, Hanpumep, 6naroxaps nuddysun
KHCIIOPOA, M3 BO3[yXa IIOCTyMaeT B KPOBb CKBO3b CTEHKH albBEOJ, a 3aTeM,
pPacTBOPUBIIUCH B HEW, Pa3HOCHUTCS IO BCEMY OpraHu3Ma. €1a IepeBapuBaeTCs B
KeNyJIKe W KHIIEYHHWKE, W HYXHbI€ OpPraHu3My BellecTBa JUPPYHIUPYIOT BHYTPb
KIICTOK.

B T0 xe Bpems BcieactBue AUPPY3UH TPOAYKTHI KHU3HEAEATEIBHOCTH KIIETOK
BBIBOJSTCA C HEM B OKPYKAIOILIYIO CPENY.
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Ipuio:xenue 2.

JlabopaTtopHnas padorta
Tema: U3yueHne 3aKoHa cOXpaHeHHUsI UMITYJIbCA U PEAKTHBHOIO IBHKEHHS.
OO6opynoBanue: mnpuUOOP NI AEMOHCTPALMH 3aKOHA COXPAHEHUsI MMITYJIbCAa.
Leab: H3y4nTh 3aKOH COXPAHEHHUS HMITYJILCA U ero NPAKTHYecKoe NPUMeHeHHe.
[Topsaiok BBIOTHEHUSI paOOTHI:
1.Pacnionoxute cxxaTyro Npy>KuHY ¢ (UKCATOPOM MEXTY HIapuKkaMu Ha BbicoTe 50 cM
HaJl CTOJIOM C IIOMOIIBIO IITaTUBA.
2. Otnyctute (pUKCATOpP U U3MEPHTE PACCTOSIHUS, KOTOPbIE IPOJIETENN KaX bl 13
IIAPUKOB B TOPU30HTAJILHOM HAIIPABJICHUU S; U Sp.

o S‘i ™
3. HaiiauTe Maccy mapuKoB ¢ TIOMOIIBIO BeCOB. [IpoBephTE COOTHOMEHHE: — =— |
5o My
4 .ITponaOmtoiaiiTe B IEUCTBUU IPUOOP AJIA IEMOHCTPAIIUU 3aKOHA COXPAHECHUS

HMMITYJIbCA.
5.CaemaiiTe BBIBO/I.

Ipunoxenne3.
IK3aMEeHALMOHHBLINA OMJIeT

MunncrepcTBo 00pazoBanus 1 Hayku Poccuiickoit @enepannn
¢unman penepaibHOro rocyJapCTBEHHOIO OF0AKETHOI0 00pa30BaTEIbHOIO
YUPEXKIEHUS BBICHIETO 00pa30BaHUs
«KybOaHckmi rocy1apcTBEHHBIN YHUBEPCUTET» B I. | eleHKuKe
CnenunansHocts 09.02.03 IIporpaMMupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX
JucuuiuimHa  «Pu3ukar»

Buaer NelO

1. Wwmnynbc tena. 3aMKHYyTasi cUcTeMa. 3aKOH COXPaHEHUs UMITYJIbCa.
2. Kakoii rpy3 Hy>KHO TTOJABECUTH K MpyxkuHe xkEcTkocThio 1000H/M, 4TOOBI
pactsHyTh €€ Ha 20 cM.

[Ipencenarens npeameTHoM (LukiI0BOM) komuccun  JI.B. XKyk
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H3MeHeHHi paboueii yueOHoM nporpammel no aucumuiaae [1/].03 ®Ousnka

JlononHeHHA H H3MCHEHHS, BHOCHMBIC B pa004yiO NporpaMMmy AHCIHHIUTHHBE

OcnoBanng BHECEHHH
AOHOJIHCHHEH H
H3MCHeHHH

Pazaen PII/L, B koropsiii
BHOCHTCH H3MCHEHHN

Conepxanne BHOCHMBIX
JAOHOIHCHHH, H3MeHeHHH

Ipeanoxenne
paboronarens

Ipemioxenue

COCTaBHTEJIA POrpaMMbl

IlpuoGpertenue, uznanue
JIHTEPaTyphbl, 0OHOBIEHHE
MepevHs H COACpKAHUA

Paznensi Ne2 4.5 u Ne5
Ilepeuens OCHOBHOI# 1
AONOMHHTENBHOH yueOHO#

OO6HOB/ICHHS NEPeYHA
JIMTEPATYPH

IBC, 6a3 nannbix JIHTEpaTyphbl

CocraBurens: npenoiasareis JML/{P JLB. XKyk
0o :

YTBepxkieHa Ha 3acefaHHM MPEAMETHOH (IHMKIOBOH) KOMHCCHH MareMarH4YeCKHX H
€CTECTBEHHOHAYYHBIX AHCHHIUIHH npoTtokon Ne | ot «30» aBrycra 2019 .

T.A. Peaynenxo
«30» aBrycra2019r.

3asenyiomasn cexropoM 6ubnHoTeKH QunHana é 2 %i}; JLT. CoxonoBa

/  «30»asrycra 2019t

HnsxeHep — 3MEKTPOHUK (nporpaumno—uud)opummouuoe Q
obecneveHue 00pa3oBaATENIHHOMH MPOrpaMMei) €TaHHH

«30» aBrycra 20191

3am. aupexTopa no YP ¢unnana Fod -




Penensus
Ha y4eOHyr0 nporpamMmy yueOuoi nucuumiuasl 111,03 ®@u3zuka
ana cnenuanbuoctd (09.02.03 TlporpammapoBanse B KOMIbIOTEPHBIX CHCTEMAX

Pabouas nporpamma yuebHo# aucummiunsl [1J1.03 @u3uka pazpabotana Ha ocHose DenepaibHOrO
TOCYAApCTBEHHOrO obpasoBatenshoro cranaapra (manee — ®PI'OC), npeapABAsSEMbIX K CTPYKTYPE,
CONCPKAHUID M pe3yibTaTaM ocBoeHMsA yueOHo# nucummuinasl [1J[03 Pusuka, B COOTBETCTBHM C
PekoMeHAAUMAMHA O OpraHW3alM MONy4eHus cpeaHero obiuero obpasosannd B npeAenax OCBOCHHA
00pa3oBaTeNbHbIX MPOrpamMM cpeHero npodeccHoHambHOro 00paszoBaHus Ha 0aze OCHOBHOrO 00wiEro
obpazoBanusa ¢ yuetoM TpeboBannit ®I'OC 1Mo COCUMATLHOCTH CPEIHETO MPOYECCHOHATBHOTO
obpaszosanus (manee CI1O) mo crmenuanbHOCTH Cpearero npodeccHoHanbHOro odpasosanus 09.02.03
[TporpaMMHpOBaHKE B KOMIBIOTEPHBIX CHCTEMAX, YTBEPXKAESHHOTO pHKa3oM Munmcrepetsa obpa3osanus
u Hayku Poccwuiickoii @eaepaunn ot 28.07.2014 Ne804 (3apeructpupoBan B MUHHCTEPCTBE HOCTHLIHH
Poccun 21.08.2014 Ne 33733).

Pabo4as nmporpaMma sB/ISIETCS YaCThIO OCHOBHO#H MpodeccHOHaNbHOH 00pa30oBaTeIbHON NPOrpaMMbl
B cootBetcTBHH ¢ @I'OC cpennero (nosmoro) obduero odpaszosanus 1 CI'OC CIIO no cneumanbsBOCTH
09.02.03 INporpaMMUpOBaHHE B KOMITBIOTEPHBIX CHCTEMAX ¢ KBamubHkaumei « TeXHUK - TPOTPaAMMUCTY.

Yuebnas nucumnnuna [1/1.03 ®usnka wusywaercs B nukie [TpoduibHble THMCUMIUIMHEBL YueOHOro
mana O[IOII CITO. Obyuenne nposBoautcs Ha 0asze OCHOBHOrO obiuero 00pa3oBaHks W HALEICHO HA
NIONIVYIEHUE CPEeHero npodeccuoHansHoro odpasosanus. Pabouas mnporpamMMa COCTaBI€HA Ut OYHOM
(dopmbl 00yueHMS, COCTABACHA JIOTHYHO, CTPYKTYpa AMCLMILUIMHBI COOTBETCTBYET NMPUHIMOY €/IMHCTBA
TEOPETHYECKOTO M MPaKTHYECKOr0 OO0YYeHWS, pa3ieiibl BbIACNCHbI JHAAKTHUECKH LenecoodpasHo.
[ocnenoBaTENBHOCT TEM, MpeIaraeMbIX K H3YUEHHID, HANPABIeHa HAa KAUSCTBEHHOE YCBOSHHE YHEOHOI0
maTtepuana. Buasl camocTostensHbIX paboT no3sonstoT o6o0muTs B yrayouTh U3y9aeMblli MaTEPHAI, M
HAMPABJICHb! HA 3aKPETUICHHE YMEHMS MOKCKA, HAKOTICHHS | 00paboTKy HHBOpMALMN.

Conepxanue pabouci nporpamMmbl  yu4eOHON  AMCUMIIMHBI  [OJHOCTBI0  COOTBETCTBYET
tpeboBanuam OIOC  cpenmero npodeccHoHansHoro obpasopanus mno cneumanbHoctn  09.02.03
[IporpaMmMupoBaHHe B KOMIBIOTEPHbIX cucTeMax. CHcTemMa 3HaHMI W yMeuMi, 3aJMKeHHas B
COACPXAHUH, 00ECTeYMBAET OCBOCHHE O0MMX H NPO(ECCHOHANBHBIX KOMIETEHUMH, NPHOOpPEeTEHHS
NPAKTHYECKOr0 OMBITA M COOTBETCTBYET TPeOOBAHMAM K pE3ylibTaTaM OCBOSHMSA JuCLMILIHHBL [lacmopr
nporpaMmMsl 000CHOBAHHO U MOJIHO OTPAXKAET CONCPKAHWE NUCLUILUIUHBL, €€ POJlb U MECTO B MOArOTOBKE
CHeNMAJINCTA CPENHEro 3BEHA, PAcKpbiBaeT UeNW W 3anaun  yyebuoM auciminnusbel.  Onpeneness
TpeboBaHNs K YMECHUSM 1 3HAHUSM CTYJICHTOB.

Temarnueckuii mian u copepkaHue y4eOHOHW JHCHMIUIMHBI PACKPbIBAET MNOCIEAOBATENLHOCTD
NPOXOKICHUS TEM, COOTBETCTBYET YUeOHOMY TUTAHY B pacrpeae/ieHHIO 9acoB. B nporpamMmMe ofipejicieHbi
dopma npoBeNEHMs, LENHM, 3amaud y4eOHOW NMCUMIUIMHBL, MPEACTaBieHbl o00s53aTenbHbie  POpMBI
OTYCTHOCTH. B mnporpaMme peajM3oBaHbl JWIAKTHYECKHE [NPHHIMIBI OOYYSHMS. [EIOCTHOCTD,
CTPYKTYPHOCTb, OTP@XEHA B3aMMOCBA3L MEXKAY OTACTBHBIMM 3JEMEHTAMH CTPYKTYpbl. M3yuenue naHHo#
AHCLIATUIAHBL  CrocoOcTBYeT PEeKTUBHON M KAYECTBEHHON NOANOTOBKE MOJIOIBIX CIEUHAIHCTOB B
00nacT! CONPOBOXKACHUS, HACTPOWKH H aAMUHHUCTPUPOBAHHWS CUCTEMHOTO W CETEBOr0 MPOrpaMMHOTO
obecneueHus.

Iepedens peKOMEHAYEMOI OCHOBHOI H AOTIONHHTEIBHOH TMTEPATYPbl BKIIOYACT 00LUEAOCTYITHBIC
HCTOYHMKH, H3[iaHHbIe B NOcIeAHee Bpemsi (He mosauee 5 ser). [lepeuncnennsie MaTEpHET — peCypesbi
AKTyaJIbHbl ¥ JOCTOBEPHBIL
Paspabotannasi nporpamma yuebuoil mucumrumunst 11)].03 ®uskuka MoxkeT ObITh PEKOMEHIOBAHA JUIA
HCIOJIB30BAHNSA B YueOHOM TPOIIECCe MPH NOATroToBKe o cnetmansiocti 09.02.03 [porpammuposanue B
KOMIBIOTEPHBIX CHCTEMAX.

Hupexrop MBOVY «Cpennsst o0mmeobpazoBarensHas mkona Nel MyHHIMIIATEHOTO
obpasoBanus ropoa-Kypopt I'enenmxuk nmMeHn AnMupaia XoloCTIKOBa»

Z

</ Zug B, B. ®emkoBa




Penensus
Ha y4eOHYIO MPOrpamMmy y4eOHOH TUCLIUILTHHBL I1/1.03 ®u3uka
s crienmanbioceTd 09.02.03 ITporpaMmupoBanue B KOMIBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yueOro# aucummumnbl 11103 dusuka paspaborana Ha ocHoBe DeepasibHOTO
rOCYJapCTBEHHOr0 00pa3oBaTENbHOrO CTaHaapTa (nanee — ®I'OC), npenbsSBISEMBIX K CTPYKTYPE,
CONCPKAHMIO M PE3Y/IbTATAM OCBOCHHS YHEOHOH IHCIMIUTHHBI T1)1.03 ®usmka, B COOTBETCTBUH C
PekOMEnIaL|sIMH 110 OPraHM3aliuy NoNyuYeHus cpeanero ofwero obpasosanua B NpEAeax OCBOCHNSA
06pazoBaTenbHbIX NPOrPAMM CPEHErO TPO(ECCHOHATHHOTO ofpasosanms Ha Gaze OCHOBHOrO OOLICTO
obpaszopanus ¢ yuetom Tpebosammii @®I'OC 10 CHEUHATLHOCTH  CPEIHErO npodecCHOHANBHOTO
obpaszosanns (nanee CIIO) mo cnenmaibHOCTH CPEAHEro npodeccuonanbHoro obpaszosanns 09.02.03
TTporpaMMHpOBaHIE B KOMITLIOTEPHbIX CUCTEMAX, YTBEPAIAEHHOTO MPHKA30M MununcrepeTsa obpasoBaHus
u uaykn Poccuiickoii ®enepammm or 28.07.2014 Ne804 (3aperucTpuposaH B MuHHCTEPCTBE HOCTHLIMA
Poccun 21.08.2014 Ne 33733).

VyeGuas mcupnmna 11103 Ousika wuzy4aercs B 1wkie [IpoQuibHbie AHCITTTHHGS yaeOHOro
nnana OTMOIT CTIO. O6yuenne npoBoauTcs Ha 6ase 0CHOBHOTO o0ero o0pasoBanus M HAUEICHO HA
NOJTy4YeHHE CPETHEr0 NPO(eCcCHORATEHOrO 00pasoBanus. Paboyas nporpamma ABIACTCS HACTHIO OCHOBHOMH
npodeccHoHaIbHOH 00pa3oBaTENbHO# MPOrpaMMbl B COOTBETCTBUH C ®IroC cpeanero (monxoro) oduero
obpasoauus u  ®IOC CIO mo cnewmansroctd 09.02.03 TlporpaMmupoBaHHE B KOMITHIOTEPHBIX
cucTemax ¢ kamidukaumeit « [eXHUK - MPOrpaMMHCT.

Paboyas MporpaMMa COCTABIEHA U OUHOH (opMbl 0OYYSHHS, COCTABICHA JIOrMHHO, CTPYKTYpa
AUCIATUIHHBI COOTBETCTBYET NPHHLMIY ENHHCTBA TEOPETHHECKOTO W NPAKTHHECKOro obyuenns, pasaeisl
BBUICACHBI JWIAKTHYECKH [enecoobpasno. [locieioBaTelbHOCTh TeM, MPEIaraéMbiX K H3YHCHHIO,
HATIPABJICHA HA KAYECTBEHHOE YCBOEHHE yueOHOro Marepuana. Buibl CaMoCTOATENLHbIX paboT Nno3BONAOT
0600IMTy W YrAyOHTh W3y4acMbli MaTEpHal, M HANPAB/CHbl HA 3aKPCILICHUC YMCHHA MOWCKa,
nakoneHnss u o0pabotku mupopmaumu. Conepxanue padoueH NporpamMmbl yaeOHOH JHCIMIUIMHBI
nonHOCTRIO cooTBercTByer Tpebosanmsim PIOC cpemmero npodeccHOHATLHOTO obpazoBanus 10O
cneumamsrocta 09.02.03 TIporpaMMupOBaHHE B KOMIIBIOTEPHBIX CHCTEMAX. CucteMa 3HaHMIA H YMEHW,
32N0XEHHAS B CONCPIKAHMHM, 00ECTIeuMBACT OCBOCHHE OOUMX H MPOPEeCcCHORANBHBIX KOMITC TCHLH,
IPHOGPETEHNS TPAKTHYECKOTO OMNbITA M COOTBETCTBYET TpeOOBAHWAM K PESYJILTATAM OCBOCHHA
ucImraMEbL [1acnopT mporpaMmsi 060CHOBAHHO H MOJIHO OTPAKACT COACPIKAHNE THCIHMILIUHBL, €€ POJIE
1 MECTO B MOITOTOBKE CHICLIMATMCTA CPEAHEro 3BEHA, PACKPHIBACT LENA U 3a7a4u yueOHON TUCIUIIIHHBL
Onpenesnens! TPeOOBAHKS K YMEHWSIM U 3HAHWAM CTYICHTOB.

B mnporpamme onpeneneHsi (dopma NpOBENCHMH, USNH, 3anauH yaeOHON  JMCHMIUIMHbL,
NpeACTABNeHbI 00s3aTEbHbIC JOPMBI OTIETHOCTH. B IporpaMme pean30sanbl IMAAKTHUCCKAS TPHHLUTIBE
00ydeHHa: LIENOCTHOCTh, CTPYKTYPHOCTb, OTP@KEHA B3aMMOCBS3b MEKAY OTACTHHLIMH HIEMECHTAMMA
cTpykTypbl. TemaTHuecKuii TUIaH 1 CONEPKaHUE YHeOHOH NMCIMIIIMHEB PACKPBIBACT MOCJIEIOBATENBHOCTH
MPOXOKIAEHHS TEM, COOTBETCTBYET yd9eOHOMY miaHy H PacnpencicHHio HacoB. Hsyyenue 1aHHOM
JHCIMIUTHHGL  CocoGCTBYeT APPEeKTHBHOR M KAYECTBEHHOH MOATOTOBKE MOJOIBIX CTICIMAIHCTOB B
061ACTH COTIPOBOXCICHHMSA, HACTPOMKM M AIMWHHCTPUPOBaHHS CHCTEMHOIO M CETEBOTO MNPOrpaMMHOrO
obecneyeHHs.

[TepedeHb PEKOMERAYEMOii OCHOBHOH 1 HOMONTHHTE/ILHON TMTCPATYPhl BKITHOMACT o01eA0CTYHbIE
WCTOMHMKH, W3IaHHbIC B TOCHEAHee Bpems (He nosaHee 5 net). [lepeuncaeHAbe HuTtepHeT — pecypesl
AKTYaJIbHBI U JOCTOBEPHBL
PaspabGoTanHas nporpaMma y4eOHON AHCIMIUTMHb [171.03 ®uzuka MoKeT ObITh PEKOMEHIOBAHA JUTA
MCTIONB30BAHNA B Y4eOHOM TIPOLECCE TIPH MOATOTOBKE 10 CNCIMAILHOCTH 09.02.03 ITporpaMMHpPOBAHKE B
KOMIBIOTEPHBIX CHCTEMAX.

Dkenepr




