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1 MACHOOPT PABOYEN MPOT'PAMMBbBI YUEBHOM JTUCIUILJIAHBI

1.1 Obnacms npumenenusn yueoHol npocpammol

Pabouas mporpamma yueOnHoU mucnumiuHbl [1J[.03 ®usuka sBIsSeTCS YacThIO
OCHOBHOH TmpodeccuoHanbHOW 00pa30oBaTEeIbHON MPOrpaMMOi B COOTBETCTBHHM C
@denepanbHbIM TOCYAApPCTBEHHBIM 00pPA30BATEIbHBIM CTAHAAPTOM CpPEAHEro (TIOJIHOTO)
obmiero obpazoBanusi u  DenepanbHbIM  TOCYIApCTBEHHBIM  00pa30BaTENbHBIM
craugaptoM (manee @DI'OC) 1o cHenUambHOCTH CPEAHET0 MPO(EeCCHOHAIBHOTO
obpazoBanusi (nmanee CIIO) mns cnenumansHoctu 09.02.03 IIporpammupoBanue B
KOMIIBIOTEPHBIX CHCTEMAX.

B ocHoBe yuyeOHON AMCUMIUIMHBI JISKUT YCTAaHOBKAa Ha (OPMHPOBAHHE Y
oOydaeMbIX CHUCTEMbl ©0a30BBIX TMOHATHH U TMPEACTaBICHUH O COBPEMEHHOM
€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 WH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHIA
(UKT) — ogHoro u3 Hambosee 3HAYMMbBIX TEXHOJIOTUYECKHUX JOCTHUKEHUI COBPEMEHHOM
UBUIH3AIHH.

B ¢wusuke ¢dopmupyroTcss MHOTHME BHIBI ACSITEIHLHOCTH, KOTOPBIE HWMEIOT METa
MpeaMeTHbIN xapaktep. K HUM B epByI0 ouepeib OTHOCATCS: MOJEIUPOBaHUE O0BEKTOB
U TIPOLIECCOB, MPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS, CHCTEMHO-NH(OPMAITMOHHBIH
aHanu3, (QOpPMYIMPOBAHME THUIOTE3, aHaJU3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHE,
CHCTEMaTH3alus, BBIABICHUE MPHYNHHO-CICCTBCHHBIX CBS3€H, ITOWCK aHaJOroB,
ylpaBjieHHe O0bEeKTaMM U Tmpoueccamu. VMEHHO »53Ta JAWCHUIUIMHA T103BOJISET
MO3HAKOMHThH YYAIIUXCSI C HAyYHBIMA METOJAMH TIO3HAHUS, HAYUYUTh HX OTIHYATh
TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT OYeHb OOJIBIIOE U BCEBO3PACTAIOLIEE YHCIO MEXKIUCIUIIIMHAPHBIX
CBs3€H, MpUYEeM HA YypPOBHE, KaK TMOHSATUHHOTO amnmapara, Tak U HHCTPYMEHTapHsl.
Cka3zaHHOEe TI03BOJISIET paccMaTpuBaTh (U3MKY Kak MeTa AMCHMIUIMHY, KOTOopas
MPEIOCTABISIET MEXKTMCITUTUIMHAPHBINA S3BIK IS OMMMCAHUS HAYIHOW KapTUHBI MUPA.

WN3ydyenne ¢usuku B mnpodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpraHU3AIMIX,
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
BBIpPAXAETCS B COJAEP)KaHUU OOy4YECHHMsI, KOJIMUYECTBE YaCOB, BBIACISEMBIX HAa H3Y4EHUE
OTACTBHBIX TEM IMPOTPAaMMBbI, TIIYOMHE UX OCBOCHHS y4aIllUMHUCS, 00BEME M XapakTepe
MPAKTUYECKUX 3aHITUN, BUIAX BHEAYIUTOPHON CAaMOCTOATEIbHON paOOTHI.

Teopetnueckue cBeAeHUs 1O (U3UKE JOMONHSIOTCS MNPAKTHYECKUMHU 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 oOucyuniuHvl - MpPedOGAHUA K pPe3YTbMAMaM O0CE0EHUA
OUCUUNTIUHDBL:



Conepxxanne mnporpamMmbl «@Pu3uKa» HAIMPaBICHO HAa JOCTHKEHHUE CICAYIOIIUX
yeneu.:
o OCBOEHHE 3HAHMH O (QyHITAMEHTAIBHBIX (PUBMYECKUX 3aKOHAX U TPHUHIUIAX,
JeKAIUX B OCHOBE COBPEMEHHOW (DM3WYECKOW KapTHHBI MHpa; HamOOJIee BaKHBIX
OTKPBITUSX B 007acTH (DU3MKH, OKa3aBIIMX OIpEACNSIoNee BIMSHUEC HAa pa3BUTHE
TEXHUKHU U TEXHOJIOTUHU; METOAaX HAYYHOI'O MTO3HAHUS TPUPOJIBL;

o OBJIaJleHMe YMEHHMSIMM TIPOBOJAUTH HAONIOJCHUS, IJIAHUPOBATH U BBHITIOIHATH
AKCIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl MU CTPOUTH MOJEIHW; MPUMEHSATH IOTYyYEHHbIE
3HaHUS MO (GU3MKe Al OOBSCHEHHUS Pa3sHOOOpPa3HbIX (PU3UYECKUX SIBJICHUM U CBOMCTB
BEILIECTB;  MPAKTHMUYECKOTO  HUCIONb30BaHUS  (U3WYECKUX  3HAHUW;  OIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAINH;

L4 Pa3sBUTHE I103HABATCIIbHBIX MHTEPECOB, HUHTCIJICKTYAJbHBIX W TBOPUCCKHUX
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 TGXHOHOFHﬁ;

o BOCIIUTAHUE YOEKIECHHOCTH B BO3MOXHOCTU IO3HAHUS 3aKOHOB MPHUPOAbI U
WCIIOJIb30BaHMsI JOCTIKEHUI (DM3MKH Ha O1aro pa3BUTHS YEIOBEYECKOW LMBUIIM3AINH;
HEOOXOJAMMOCTH COTPYJHMYECTBA B IIPOLECCE COBMECTHOTO BBINIOJHEHHUS 3a7ad,
YB@KUTEJIBHOTO OTHOIICHHS K MHEHHIO ONMOHEHTa NpU OOCYXKIEHHUU MpoliIeM
€CTECTBEHHOHAYYHOI'O COJEP)KaHUsA; TOTOBHOCTH K MOPAJIBbHO-3TUYECKOM OLICHKE
WCIIOJb30BAHUS HAYYHBIX JOCTH)KCHMH, YYBCTBAa OTBETCTBEHHOCTH 34 3allUTY
OKPY’KaIOIIECH CPE.IbI;

° HCMOJIb30BAHUE TPHOOPETEHHBIX 3HAHMIE M yYMeHWIl s pernieHus
MPaKTUYECKUX 3a7a4 IMOBCEIHEBHOM JKM3HU, OOeCTieueHUs OE30MaCHOCTH COOCTBEHHOM
KHU3HU, PAallMOHATILHOTO MTPUPOJIONOJIH30BAHMS U OXPAHBI OKPYKAIOIEH CPEeIbl.

B nporpammy BKJIFOYEHO COJIepKaHUEe, HapaBIeHHOE Ha (DOPMUPOBAHUE Y CTYICHTOB
KOMIIETEHITNH, HEOOXOIMMBIX i1 KadectBeHHoro ocBoecHus OIIOII CIIO na 0ase
OCHOBHOTO 00IIero o0pa3oBaHUS C IOJIYyYEHHEM CpPEIHEro oOIIero oOpa3oBaHMS;
MPOrpaMMBl TOATOTOBKHA KBATM(DHUIIMPOBAHHBIX PabOYMX, CIYKAIUX, MTPOrPaMMBbI
noAroToBku crneruainuctoB cpennero 3seHa (IIKPC, IITICC3).

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

JUYHOCIIHBIX!

- YyBCTBO TOPJIOCTH M YBAXXEHUS K UCTOPHH M JTOCTIDKCHHUSIM OTECYCCTBEHHOW HAYKU;
IPaMOTHOE MOBEACHUE B MPOGECCUOHATBLHON EATeIbHOCTH M OBITY MpH OOpaIleHUH C
npubopaMu U yCTpOICTBaMU;

- TOTOBHOCTH K TMPOJODKCHHIO 00pa3oBaHWsS W TIOBBIMICHHS KBalu(HUKAIUA B
n30paHHON TPO(EeCCHOHATLHON NIESITEIPHOCTH W OOBEKTMBHOE OCO3HAHHME POJIHU
€CTECTBEHHOHAYYHBIX KOMITIETCHIIUN B ATOM;

- YMEHHUE HCIOJb30BaTh JOCTHKEHUS COBPEMEHHON HAyKHM U €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JIJISl TOBBIMIEHUS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHUS B BRIOPAHHOM
npodeccuoHaIbHOM IeITeIbHOCTH

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

- YMEHHE BBICTPAaNBATh KOHCTPYKTUBHBIC B3aHMOOTHOIIICHUS B KOMAHJIE TI0 PEHIICHUIO
00IIMX 3a/a4;



- YMEHHE YNPABJIATh CBOCH MO3HABATEIIBHON EATEIBHOCTBIO, IPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'0 MHTEIIJIEKTYaIbHOI'O Pa3BUTHS;

mMema npeoMemHblx.

- WCIIOJIb30BAHME PA3JMYHBIX BHJIOB IO3HABATEIBHOW IEATEIBHOCTH ISl PELUEHUS
€CTEeCTBEHHOHAYYHbIX 3aJa4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOIeHUS,
OIHMCAHMS, U3MEPEHUS, IKCIIEPUMEHTA) U1 U3YUYEHHSI Pa3IMUHBIX CTOPOH OKpPYKAIOIIEH
JIECTBUTEIILHOCTH

- HCIIOJIb30BAHHE OCHOBHBIX MHTEJUICKTYAJIBbHBIX OIEpalui: IIOCTAHOBKH 3aJ1a4H,
bopMynMpoBaHUs ~ TMIIOTE3, AaHaJW3a W  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMaTH3alliy, BBISBICHUS TMPUYMHHO-CIEICTBEHHBIX CBS3€l, IIOMCKA AaHAJIOrOB,
(bopMyIMpOBaHUs BBIBOJOB ISl M3YYEHHUS DPA3JIMUHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJIEHUA M TIPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaJKHUBAThCS B
npodeccruoHanbHoi chepe;

- yMEHHME TEHEpPUpOBaTh HAEH U ONPEIeNATh CPEeACTBa, HEOOXOAMMBIE I HUX
peanu3anuy;

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

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

- YMeHHUe MyOJIMYHO MPEACTABIATh PE3YIbTaThl COOCTBEHHOTO WCCIICOBAaHUS, BECTH
JMCKYCCUH, JIOCTYITHO MU TapMOHUYHO coyeTasl coJepxaHue U (opMbl MpecTaBIsieMoi
uHpopmanuy;

npeoMemHbix.

- c(OPMHUPOBAHHOCTH MPEACTABICHUI O PO M MeCTe (PU3UKH B COBPEMEHHOW HAay4HOM
KapTUHE MHpa; MOHMMaHHWE CYIIHOCTH HaOJro/aeMbix BO BceneHHOW siBIeHUM, poyn
€CTECTBEHHOHAYYHBIX JIUCHUIUIMH B (OPMHPOBAHMM KPYyro3opa U (YHKIIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHHS IPAKTUYECKUX 3a/1a4;

- TIOHMMaHWE CMbICTa TIOHATUN: (U3MYECKOE SBIICHHWE, TUIIOTe3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJICHCTBUE, AJICKTPOMArHUTHOE TIOJIE, BOJIHA, ()OTOH, aTOM, aTOMHOE
SIAPO, MOHU3UPYIOIIUME W3JIy4YeHHMs, MiiaHeTra, 3Be3fa, ConHeyHas cucTeMa, TaJlakKTHKa,
Bcenennas;

- IIOHMMaHuE CMbICJIa (PU3UYECKHX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CHIIa,
UMIYyJIbC, paboTa, MeXaHWYecKass »JHEprus, BHYTPEHHSS OJHEpPrus, aOCOIIOTHAS
TEMIIEPATYPA, CPEIHAS KHHETHYECKasi DJHEPTHsl YacCTHL] BEIECTBA, KOJIMYECTBO TEILJIOTHI,
JJIEMEHTAPHBIN DJIEKTPUUECKUN 3apsiz;

- MOHMMAaHUE CMbICIA (U3MYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHWUKH, BCEMHUPHOTO
TSATOTEHUS, COXPAHEHUS YHEPIUHU, UMITYJIbCA U DJIEKTPUUECKOI0 3apsiia, TEPMOJUHAMHUKH,
ANEKTPOMArHUTHON UHAYKINHU, (OoTOdDPeKTa;

- chOpMHPOBAHHOCTh TIPEJCTABICHUN O BKJIAJIE POCCHMCKUX M 3apyOC)KHBIX YUCHBIX,
OKa3aBIIIUX HanOOJbIlIee BIUSHUE HA PA3BUTHE (PU3HKHU;

- YMEHHE OIUCHIBaTh U OOBACHATH (PU3MUYECKUE SIBJICHHMSI M CBOWCTBA TEN. JBUKECHHE
HEOECHBIX TeJl U HCKYCCTBEHHBIX CITyTHHKOB 3€MJIM; CBOICTBa ra3oB, >KUIKOCTEH M
TBEPABIX TEJ; JICKTPOMArHUTHYK0 MHIYKLHUIO, PACIPOCTPAHEHHUE DJICKTPOMArHUTHBIX
BOJIH; BOJHOBBIC CBOMCTBAa CB€Ta; H3JIyYCHHE U IIOIVIOLICHHE CBE€Ta aTOMOM;

dbotorddexr;

- YMCHHC OTJIM4YaTb THUIIOTC3bl OT HAYYHBLIX TGOpHﬁ; ACJIaThb BBIBOABI HAa OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX, IIPUBOAWUTL IIPUMCPLI, IIOKA3bIBAOIIUC, YTO: Ha6JII-O,IIeHI/ISI
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N J3KCIICPUMCHT ABJIAIOTCA OCHOBOM JJIA BBIABMOKCHUSA TUIIOTE3 U TGOpHﬁ, IIO3BOJIAIOT
IpOBCPUTb HUCTHHHOCTH TCOPECTUYCCKUX BBIBOOOB; UYTO (I)I/ISI/I‘-IGCKa}I TCOpUA HacT
BO3MOKHOCTh OOBSCHATH M3BECTHBIC  SBJICHUS npupoabl W  HAYYHBIC (baKTBI,
IpCaACKa3blBaTh €€ HCU3BCCTHLIC ABJICHUA,

- yMEHHUE TMPHUBOIUTH MPUMEPHI MPAKTUUYECKOTO HMCIIOJIBb30BaHUS (PU3NUECKUX 3HAHMIA:
3aKOHOB MEXaHUKH, TEPMOJAVUHAMUKHU WM DJIEKTPOAWHAMHMKH B JHEPIETHKE; Pa3IMYHBIX
BUJIOB DJIEKTPOMAarHUTHBIX M3Jy4EHUM 1 Pa3sBUTHA PaJu0 U TEICKOMMYHUKALUH,
KBAHTOBOMN ()M3UKH B CO3/1aHUU SIIEPHON SHEPreTHKH, JIa3€pOB;

- YMEHHE BOCHPUHUMATh U Ha OCHOBE IOJYYEHHBIX 3HAHUN CaMOCTOSITEILHO OLIEHUBATh
uHpopmanuio, coaepxkauryrocs B coodmenussx CMU, MaTepHere, Hay4YHO-TOMYJISPHBIX
CTaThsX;

- yYMEHHME HCIOJb30BaTh IPHOOPETEHHBIC 3HAHMS W YMEHUSA B IPAKTHYECKOU
NEATEILHOCTH W NOBCEOHEBHOM  JKM3HM  JUI:  oOecrmedyeHuss  0€30IacHOCTH
KU3HENIEATETHPHOCTH B TMPOIIECCE MCIOIB30BAHUS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEJICTB PAJIUO- M TCICKOMMYHHUKAIIMOHHOW CBSI3W; OIICHKH BIIUSHUS
Ha OpraHW3M 4YelIOBEKa W JIPYrHe OPraHu3Mbl 3arps3HEHUS OKPYKAIOMIEH Cpeibl;
PaIMOHAJILHOTO TPUPOJIONOIL30BAHUS M OXPAaHBl OKPYKAIOIIEH Cpeibl; MOHUMAaHUS
B3aUMOCBSI3H y4EOHOTO MpeAMETa ¢ 0COOEHHOCTIMU Tpodeccuii U mpodhecCHOHATBHON
JICSATCIIBHOCTH, B OCHOBE KOTOPBIX JIC)KAT 3HAHUS 110 JAHHOMY y4eOHOMY TIPEJIMETY .

1.4. Illepeuenv nnanupyemvix pe3yipmamog o0yueHus no oucyuniune (nepeuyens
dopmupyemvix Komnemenyuii).
He npenycmotpeHnsl



2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIHUILIVHBI

2.1. O6vem yueodnoii oucyuniunvl u 6UObl y4eoHol padon vl

Buj yyeOHoi padoThI Oobvem uacoe

MaxkcuMaJibHasi ydyeOHasi Harpy3ka (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 npeBpamieHus KUAKOCTSH U 7 5 3 5
razoB. TBepJble Tena
Tema 3.3 OCHOBBI TEPMOIMHAMHUKH 7 2 2 3
Pa3nen 4. OcHOBBI 2J1eKTPOANHAMUKH 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 DnekTpoMarHUTHBIE KOIEOAHNS U BOJIHBI 6 2 2 2
Tema 4.5 Ontuka 8 2 4 2
Pa3nen 5. CtpoeHue aToMa U KBAaHTOBasi (hU3HKa 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 5.45 nepHbie 1 TEPMOSIICPHBIC PEAKIIHH 8 2 2 4
Bcero mo jucuuniute 127 36 49 42




2.3 Temamuueckuit niaun u cooeprycanue yueonoiu oucyunaunst I1/1.03 @uzuka

Haumenona- Copep:xaHue y4e0HOro MaTepuaia, NpakKTH4YecKne padoThl, O0vem | Yposenn
HHUe pa3/ieioB caMoCTosITe/IbHAsI padoTa o0y4aruuxcs, KypcoBasi padora (eciu 1acoB OCBOCHHA
U TeM npeycMOTpeHa)
1 2 3 4
Paznen 1. ®u3uka u MeTo/Ibl HAYYHOI' O MO3HAHMS 4
Tema 1.1 Copep:xaHue yueOHOro MaTepuaia 2
Hayunrbie 1| ®dusnka kak Hayka. Ponb sKkcriepuMenTa 1 TeOpUH B IIpOLiecce MMO3HAHUSL. 2 1
METOIbI CamocTosiTe/IbHAs padoTa 00yYaromMXCst 2
IIO3HAHHUA BeinosHeHHE SKCTIEpUMEHTATILHBIX 3aJaHUH Ha N3MepeHne (PU3NIECcKUX I
MHpa BEJIUYMH.
Paznen 2. Mexanuka 34
Tema 1.1 Coaep:xkanue yueOHOro MaTepuajia 2
Kunemarnka 1 | MexaHnuecKoe ABIKEHHE. XapaKTePUCTUKU ABIKCHHUS. 2 2
IIpakTHueckue (JiaGopaTopHbie) padoThI 4
1| WccnemoBanue 3aBUCMOCTH TPACKTOPHH OT BBIOOPA CHCTEMBI OTCYETA. 2
2 | Paborta ¢ rpaduKkamMu JBHKCHHSL. 2
CamocTosiTe1bHasi padoTa o0y4yaroLuxcst 2,3
CocraBiieHre arOpUTMa PEIICHHs] KHHEMaTHYeCKNX 33/1a4. 3
Pemenue 3amau mo teme «KunemaTtukay.
Tema 1.2 Copep:xanue yueOHOro MaTepuaaa 2
JuHaMuka 1 | Bsanmoneiicreue Teir. 3akonsl HeroToHa. 2 2
IIpakTHueckue (JiaGopaTopHbie) padoThI 2
1| Nsydyenue aBUXEHUS Tela MO IeHCTBUEM TIOCTOSIHHON CHIIBI. 2
CamocTosiTe1bHast padoTa o0y4yaromuxcst
[ToaroroBka AOTOJHUTENFHOTO MaTepuala 1o TeMam (Ha BBIOOD):
«Mexanuka oT Apucroreis 10 HproroHay, «Kak HaceKOMbIE CO3Jal0T CUIIBI 3 2,3
JuLs moJietay, «Pu3nka B Moel mpodeccuny.
Tema 1.3 Coaep:xkaHue yueOHOro MaTepuajia 2
3aKoHBI 1| 3akoH coxpaHeHus nMITyIIbca. 3aKOH COXpAHEHHs JHEPTHH 2 1
COXpaHCHHHA IIpakTnueckue (JiaGopaTopHbie) padoThl 4
1 | M3yueHune 3aKkoHa COXpaHEHHs UMITYJIbCa 2
2 | V3y4yeHne NprUHLIMIA PEAKTHBHOTO JIBH)KEHHUS 2
CamocTosiTeIbHasi padoTa 00yqalomuxcst 3 2,3
CocraBiieHne KOHCIIEKT «PeakTHBHOE JIBUKESHHE.
Tema 1.4 Cojaep:xkaHue yueOHOro MaTepuajia 2
Mexanuyec- 1| Mexanundeckne KoleGaHMs W BOJIHEL. 2 2
KHne IIpakTHueckue (JiadopaTopHbie) padoThl 4
KoJedanus u 1| N3yyeHne 3aBUCUMOCTH TIepro/ia KoJeOaHHi HUTSHOTO MasiTHAKA OT 2
BOJIHBI IJIAHBI HUTH.
2 | KonTposbHas pabot o teme «MexaHHKa» 2 2,3
CamocrosiTe1bHasi padoTa 00y4Yaromuxcst 3
Co3snanue npe3enTanuu no reme (Ha Bo10op): «Konebanust MasiTHUKa Ha
pasHbIX maHeraxy, «[IposiBneHne koiebanuii B nmpuponae», «PesoHaHCy.
Paznen 3. Mosekyasipaas ¢pusuka. TepmoauHaMuka 23
Tema 3.1 Copep:xaHue y4eOHOro MaTepuaia 4
OcHoOBBI 1| Tennooe nmwxenue Temneparypa. 2 2
MOJIEKYJISIPHO- | 2 | ArperaTHbIC COCTOSHISI BEIIECTBA. 2 2
KHHETHYeCKOil | [IpakTHyeckue (1aGopaTopHbIe) PabOThI 2
Teopun 1| W3yuyeHne GU3NIECKUX CBOMCTB TBEPABIX TEI, JKUAKOCTCH, Ta30B. 1
2 | CpaBHECHHE KOJIMYECTBA TEIUIOTHI IPH TEIIOOOMEHE. 1 2,3
CamocrosiTesibHasi padoTa 00y4arOUIMXCS 3
[ToaroroBka AOTOJHUTENFHOTO MaTepuala 1o TeMam (Ha BbIoop): «I"a3oBbie
3akoHbL. McTopus uX OTKpBITHs», «[Ipo0ieMBbl H BOITPOCHI SKOJIOTHI.
Tema 3.2 Copep:xaHue y4e0HOro MaTepuaJa 2
B3anmnoe 1| Monenb cTpoeHust KUIKOCTEH U Ta30B. MoOJeIb CTPOSHHS TBEPIOTO 2 2
npeBpalieHue Tena. AMop(dHbIE BEIIECTBA U )KUIKHE KPUCTAIIBL.
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JKHAKOCTEH U
ra3os.
Teepable Tena

IpakTnyeckne (J1a6oparopHbie) padoThI

1 I/I3Mep€HI/Ie BJIAXKXHOCTH BO34yXa.

2 | KonTposnbHas padoTa o TeMe «OCHOBBI MOJICKYJIIPHOM (DU3UKI»

NN W

CamocTosiTebHas padoTa 00y4aKomuXcst 2,3
KoHcmekT mo Teme: «3ammra OKpyKaroIel Cpeibl OT 3arpsA3HEHUS
TSDKEJIBIMH METaJUIAMH, COSIMHEHUSMH a30Ta, CEPBI».
Tema 3.3 Copep:xaHue y4e0HOro MaTepuaJa 2
OcHoOBBI 1 | BuyrpeHHss 3Heprus u paboTa rasza. 1 2
TepMoauHamMu | 2 | TlepBblil U BTOpO 3aKOH TEPMOANHAMHUKH. 1 2
KH IpakTuyeckue (JiaGopaTopHbie) padoThI 2
1| W3yuenne Moeneii TEIUIOBBIX JBUTATEINCH. 1
2 | Coco0Obl n3MEHEHNs BHYTPEHHEH SHEPT UH 1
CamocTosiTe1bHasi padoTa 00y4Yaronuxcst 3 .
CocrasneHune npe3eHTay «Buabl TEIIIOBBIX ABUTATENCH).
Paznen 4. OCHOBBI 3JIEKTPOTHHAMHUKH 36
Tema 4.1 Coaep:xkaHue yueOHOr0 MaTepuajia 2
duekrpocratH | 1 | BsanmopeticTBre 3apspkeHHBIX Tell. 3akoH Kymona. 2 1
Ka IMpakTnyeckue (J1a6opaTopHbIe) padOThHI 2
1| M3yueHne npoBOTHUKOB U TUIJIEKTPUKOB. 2
CamocronTe/ibHasi padoTa 00y4arOUIMXCsI 2 2,3
[TpoBeneHne SKCIIEPUMEHTOB IO IEKTPU3AIMH TEll
Tema 4.2 Copep:xanue yue0HOro MmaTepuaa 2
3aKoHbI 1 | ITocTostHHBIN AMeKTpUUYeCKHi TOK. XapaKTepUCTHKH TOKa. 2 2
TOCTOSIHHOT 0 IIpakTnyeckue (JiabopaTopHbie) padoThI 4
TOKA 1 | N3yuenne 3akoHa OMa Jij1s1 yqacTKa LEIH. 2
2 | l3y4eHne TEIuIoBOro JISHCTBHS SJIEKTPUYECKOTO TOKA. 2
CamocTosiTeIbHasi padoTa 00yqalomuxest 2 2,3
Cocrapienne TabIuIbl «Buabl coOeTMHEHUS TIPOBOTHUKOBY.
Tema 4.3 Cojaep:xkanue yueOHOro MaTepuajia 2
MarnurtHoe 1 | MarnuTHO€ noJsie. 3aKOH IEKTPOMArHUTHOM MHAYKIIHH. 2 1
noJie. IIpakTHuyeckue (JiaGopaTopHbie) padoThI 4
MarauTHast 1 | i3yyeHne CBOMCTB MOCTOSHHBIX MarHUTOB 2
HHAYKIUA 2 | V3ydeHus siBIEHHS QJICKTPOMArHUTHOM MHIYKIIUH 2
CamocrosTenbHas padoTa 00yJarommxcst 2 23
Koncnekr «MarauTtHoe none 3eMuny.
Tema 4.4 Copep:xaHue y4e0HOTro MaTepuaa 2
DJIeKTpoMar- 1 | DJeKTpOMarHNTHBIE KOJeOaHusl. DJIEKTPOMAarHUTHBIC BOJIHBI 2 1
HHUTHBIE IIpakTnyeckue (JiabopaTopHbie) padoThl 2
KoJiedanust u 1| DnekTpomMarHuTHas IKana 2
BOJIHbI CamocrosiTeabHas paboTa 06y4aromuxcs 2 2,3
CocraBieHHe CpaBHUTEIbHOM TaOmuIbl: «MexaHHUeCKre U
SJICKTPOMArHUTHBIE KOJIEOAHHS».
Tema 4.5 Copep:xaHue y4eOHOro MaTepuaJa 2
Onrnka 1 | 3akoHbI pacnpocTpaHeHus cBera. [lonHoe BHyTpeHHEE OTpaKEHHE 2 2
IpakTuyeckue (JiaGopaTopHbie) padoThI 4
1| Ompenenenne XxapaKTepUCTHK cOOMpArONIeH JIMH3HI. 2
2 | KonTposbHas pabora 1o TeMe « OCHOBBI JIEKTPOANHAMUKUY 2 2,3
CamocrosiTesibHasi padoTa 00y4arOLIMXCs 2
IToaroToBKa TOTOTHUTEILHOTO MaTepHalia o TeMaM (Ha BbiOop): «l[Bera B
npupoae», «Pamgyray.
Pazgen 5. Ctpoenne aTomMa 4 KBaHTOBas pu3nka 30
Tema 5.1 Copep:xaHue y4eOHOro MaTepuaia 2
Doroddpext 1 | ®otoH. Dotorddekt. 3akoHBI PoTodhheKTa 2 I
IpakTuyeckue (JiaGopaTopHbie) padoThl 4
1| INposepka 3akoHOB (hoTodhheKrTa 2
2 | Uzyuenwne ctpoeHne HOTOAIEMEHTOB 2 .
CamocTosiTeTbHAsI pad0Ta 00yYaIOLIUXCS 2
Cocrapnenue npezeHTannu «OnTudyeckne npudopen
Tema 5.2 Coaep:xkanue yueOHOro MaTepuajia 2
CtpoeHue 1 | CrpoeHne aToma B aTOMHOTO siapa. Jlasepsl. 2 1
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aToMa u IpakTnyeckne (J1a6opaTropHbie) padoThl 2
aTOMHOI'0 1 | W3ydenne nuarepdepeHnny cBeTa U JU(paKIuy CBeTa. 2 2,3
saapa. Jlazepol | CamocrosiTejbHas padoTa 00y4aoUMXCs 2
Koncnekt «Jlazepw», «dneMeHTapHbIE YaCTHIIBD)
Tema 5.3 Coaep:xkaHue yueOHOro MaTepuajia 2
PapnoakTus- 1 | PagroakTuBHOCTB. 3aKOH paInOAKTHBHOTO MOJypachaaa 2 1
HOCTBh IIpakTHueckue (JiaGopaTopHbie) padoThl 4
1| UccnenoBanue 3akoHa paJloakTUBHOTO pacmaja 2
2 | XapaKkTepuCTUKHU paIiOaKTHBHBIX DJIEMEHTOB 2
CamocTosiTeIbHasi pa6oTa 06yuaromuxcs 2 2,3
[MoaroroBka AOTOJHUTENFHOTO MaTepralla 1o TeMam (Ha BBIOOD):
«YepHOoOBUIBY, «Paguarusy.
Tema 5.5 Copep:xanue yue0HOr0 MaTepuaJa 2
SAnepunasi u 1 | SnepHas peakuus. TepMmosiaepHas peakius 2 1
TepmosiiepHast | IIpakTuueckne (J1aGopaTopHbIe) padoThl 2
peakuusi 1 | M3yuenue npuHpna paboThI sIEPHOTO peakTopa 2
CamocTosiTeabHas paboTa 06y9armuxcs 4 2,3
[ToaroToBKa JOMIOIHUTEIFHOTO MaTepHala 1mo TeMaM (Ha BbIOop): «AnepHas
SHEPreTUKay, «SlnepHas u TepMosiiepHas 6oMOay.
HUTOro: | 127
2.4 COAEP KAHUE PA3ZJIEJIOB JIUCIUIIJIMHBI
2.4.1 3anamus 1eKuuoOHH020 muna
®opma
Ne Haumenonanue Coaep:xanue pa3neja TeKyIIero
pa3iena
KOHTPOJIsI
1 | Pazgen 1. ®usuka kak Hayka. HaydHble MeTObI MO3HaHUS OKpyxaromero mupa | T, Y
du3zuka u METOAbI U UX OTIHNYUA OT APYTUX METOAOB ITO3HAHUA. Poip OKCIICPUMEHTA U
HAYYHOT0 MO3HAHHMS | TEOPHUM B IMpolecce IMO3HaHUS Npupoasl. HaydHbele TUMOTE3BL
®dusuueckue 3akoHbl. Pusnueckue Teopuu. OCHOBHBIE 3JIEMEHTHI
(u3MUecKOl KapTUHBI MUPa
2 Pazgen 2. Mexannueckoe ABHIKEHUE, €ro OTHOCHUTENbHOCTh. CucremMsl orcyera. | P, KP
Mexannka XapaKTepUCTUKU  MEXaHMYECKOTO  JABIKEHMA:  IepeMeIleHHe,
CKOPOCTb, YCKOPEHHE. BHIbI MEXaHHMYECKOTO [IBIDKCHHS M HX
rpagudeckoe omucaHue. lIpuHIMI OTHOCHTENbHOCTH [ ammres.
Bszaumopeiicteue Ten. [lpuHIMO Cynmeprmo3wWmMu CHI. 3aKOHBI
quHaMUKH HptotoHa. Cuibl B HpUpoOJe: YNPYrocTb, TPEHHE, CHIla
TSKECTH. 3aKOH BCEeMHMpHOTO TsAroteHus. HesecomocTs. Hmmymbc.
3aKkOH  COXpaHEHHs  HMMIYJIbCa W  PEAKTHBHOE  JBIDKCHHE.
IloreHimanbHass W KUHETHYECKass »SHEprus. 3aKOH COXPaHEHUs
MeXaHW4ecKkoW »sHepruu. PaboTta u MomHOCTE. MexaHUYECKHe
KoJieOaHMs. AMIUINTY/A, TIEPHOJ U YacToTa Kojiebanuii. CBoOOIHEBIE U
BBIHYXKJICHHBIE ~ KoJieOaHus. Pesonanc. MexaHn4yecKkue  BOJIHBIL.
CBoiicTBa BOJIH. 3BYKOBBIE BOJIHBL. YJBTPa3BYK U €0 UCIOJb30BAHUE
B TCXHUKE U MCAUIIUHE.
3 | Pasgen 3. Uctopuss aHatomuueckux yueHuil. Habmogenus u  onbitel, | T, Y
MoJekyaspHas MTOITBEP)KAAIOIINE  aTOMHO-MOJIEKYSIPHOE ~ CTPOCHHE  BEIECTBa.
¢uzuka. OcuoBubie nonoxxennss MKT wu  ux onbiTHOe 00OCHOBaHHE.
TepmoanHamMuKa Bpoynosckoe neikenue. duddysus. Pasmepsl 1 Macchl MOJIEKYN U

atomoB. KammmnsapHeie  siBneHHs.  AOCONIOTHAas — TeMIepaTypa.
ArperaTHple COCTOSHHSI BellecTBa. TemmoeMKocTb. TemmooOMeH.
YpaBHEHHUE COCTOSHHUS HeaTbHOTO Ta3za. M3omporneccel. HacwieHHbIC
W HCHACBIIICHHBIC Mapbl. BlIakHOCTh BO37ayxa. MoEIb CTPOCHHUS
KuakocTH. [loBepXHOCTHOE HATsDKEHHE W cMadnBaHWe. Momens
CTPOCHHS TBEPIBIX Tel. MEXaHWYEeCKHE CBOICTBa TBEPHIBIX TEIL
Awmopo¢nble BemecTBa. JKuakume KpucTamisl. BHyTpeHHSS 3Heprus u
paboTa ra3a. 3aKOHBI TEPMOJAMHAMUKH. TEIIOBBIC TBUTATEIN U OXpaHa
okpyxaromeid cpenbl. KITJ[ TermoBbIx aBurareneii.
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dopma

HaumenoBanue
No Conep:xanue pa3neiia TeKYLIEro
pa3gena
KOHTPOJIsI
4 | Pa3nen 4. DJEeKTpUYecKoe B3aWMOJCHCTBHE. OJIEeMEHTapHbIH 3apsan. 3axoH | Y, KP
OcHOBBI Kymnona. Juanextpuyeckas MIPOHULIAEMOCTh cpeapl.
3JIeKTPOAMHAMUMKH DIeKTpoCTaTHIECKOe ToJIe. HanpspkeHHOCTS. purInm
cymepro3uruu  moJyieii. ['paduyeckoe U300pakeHUE DICKTPUICCKUX
nojed. MarHuTHOE MoJie€ MOCTOSHHOTO MAarHUTa U 3JIEKTPUYECKOTrO
TOKa. MarHuTHasT MHAYKOWS, MarHUTHBIH  INOTOK.  SIBieHune
AJIEKTPOMArHUTHOW MHAYKIMU. 3akoH OMa JIs ydacTka Ienu U s
noiHo# nenu. KpaTkas ucTopus pa3BUTHS NPEACTABICHUHA O IpUpojae
cBeTa. OJIEKTPOMAarHWTHas IMPHUPOAa CBeTa. 3aKOHBI OTPAXKEHUS H
npenomwsieHuss  cera. [ucmepcust cBera. Ilossspuzanust  cBera.
PaznuynHble BUABI  AJIEKTPOMArHUTHBIX — M3MydeHHH. OnTudeckue
pUOOPHI.
5 | Pa3zgen 5. Dotoadext n KopmyckynsapHsle cBoiicTBa cBeta. CTpoenue aroma u | T, P
Ctpoenue aToma u ero rmiaHerapHas woxenb. lwumoreza Ilnmanka. [loromenwe n
KBaHToBasi u3MKa | ucnyckanne  cBera  atoMoM.  CTpoeHHe  aTOMHOTO  siIpa.
PaanoakTuBHBIE M3ITy4eHHUsI M UX BO3JCHCTBHE HA )KHMBBIE OPTaHU3MBIL.
OHeprus pacuieIuIeHust aTOMHOTO siipa. SliepHas SHepreTuka
2.4.2. 3anamua ceMunapcko2o muna
— HE IPEAYCMOTPEHBI
2.4.3. IIpakmuueckue u 1a60pamopHvle 3aHAMUSA
®opma
HaumenoBanue
Ne pasnena HaunMeHoBaHue npakTHyeckux (11a00paTopHbIX) padoT TeKyllIero
KOHTPOJIsI
1. |Pa3men 2. HccnenoBanue 3aBUCUMOCTH TPAEKTOPHH OT BBIOOpA CUCTEMBI OTCUETA.
MexaHuka Pabora ¢ rpadukaMu JBIDKCHHUSL.
N3yueHue nBUKEHUS Tea MoJ AEUCTBUEM MTOCTOSIHHOM CHJIBI.
W3ydeHne 3aKkoHa COXpaHEHUs UMITYJIbCA. I1pP, v, JIP
W3y4yenune npuHUMIA PEAKTHBHOTO JABUKEHHUS.
N3ydeHnne 3aBUCMMOCTH TIepro/1a KoJebaHnii HUTSIHOTO MasiTHUKA OT
JUTMHBI HUTH.
2. |Paszgexa 3. Uzyuenne Hpu3nIecKux CBONCTB TBEPJBIX TEI, )KUAKOCTEH, ra30B.
MoJexkyasipHas CpaBHEHHE KOJIMYECTBA TEIUIOTHI IIPU TETIIO0OMEHe.
¢usuxa. H3MepeHne BIaXKHOCTH BO3IyXa. I1p, v, JIP
Tepmonunamuka |M3yueHue Moneseil TEIIOBBIX BUTrATENEH.
Crioco0bI I3MEHEHHUS BHYTPEHHEH SHEPTUI
3 |Paspea 4. W3ydyeHne npoBOIHUKOB U TUAIEKTPUKOB.
OcHOBBI W3zydenue 3akona OMa Juis ydacTka Ieru.
3JIeKTPOAMHAMHKH |/3ydcHne TemIoBoro AeHCTBUS 3NEKTPUIECKOTO TOKA.
N3ydeHne cBOMCTB NOCTOSTHHBIX MAarHUTOB. I1pP, v, JIP
W3yueHue sgBiIeHUS MEKTPOMArHUTHOW UHIYKIUH.
OmnpeneneHne XapakTepUCTHK COOMPAIOIIEH JIMH3EI.
DNeKTpOMarHUTHas IIKaJa.
4 |Pa3men S. IIpoBepka 3akoHOB hoTodddekra.
Crpoenue atoma u |3yderne crpoeHne (oTo3neMeHToB
KkBaHToBasi pusuka |3yuenne nntepepeHnn 1 AU(PpPaKIUK CBETa. P V. JIP
HccnenmoBanue 3ak0H paIuOaKTHBHOTO pacaja. >
XapaKTepUCTHKH PaNOAKTUBHBIX SJIEMEHTOB.
W3yuenue mpuHIMna paboThl SAEPHBIX PEaKTOPOB.
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2.4.4 Cooepocanue camocmoamenvuou paoomwr (Ilpumepnan memamuxa

pedepamos)

1. Metponorus B mpogeccuu

2 ®dusuka B npodeccun (3HaueHue GU3NKU MPU OCBOSHHUH TTpodeccun)
3. Iorpemnoctu u3MepeHuit

4. CKOpOCTH B MIPUPOJIE€ U TEXHHUKE.

5. lanmuneo anunelt — ocHOBATENh TOYHOT'O €CTECTBO3SHAHHUS

6. 3HaueHue oTKpbITUH [ anmumnes

7. Ucaax HploTOH — co3aaTens KIacCHUECKON PU3NKH

8. CuJIbl B IPUPOJIE U TEXHUKE

9.VY1pTpa3ByK U €ro UCTOIh30BaHUE B METUIIUHE M TEXHHUKE
10.PapnoakTuBHBIE U3ITyUYEHUS U X BO3CICTBIE HA KHUBbIE OPTraHU3MBI

2.4.5 Ilepeuenv yueoHO-Memoouuecko2o obecnedyenHus 011 CaAMOCHOAMENbHOU
pabomul 0odyuarouwuxca no OUCUYUNIUHE

CamocrosiTenbHasi paboTa 00yJaroIMXCs SBJSETCS BakHeumenl GopMoit yue6Ho-
BOCIIUTATEIBHOIO MpoIiecca.

OcHOBHasi 1eJIb CaMOCTOATEIHLHOW pabOThl TMPU HM3YUYCHUHU JUCIUIUIMHBI —
3aKpEeNUTh TEOPETUUYECKUE 3HAHUSA, MOJYYEHHBIE B XOJI JICKIIMOHHBIX 3aHATHHI, a TaKXe
chopMupoBaTh NPAKTUYECKUE HABBIKH ITOJTOTOBKH B 00JIACTH €CTECTBO3HAHUS.

CamocrosiTenbHass paboTa ydYalIuxcsi B MPOIECCEe OCBOCHUS JAUCIUTIIUHBI

BKJIKOYACT:

- I3y4YE€HUE OCHOBHOU U JOIOJHUTEIBLHOM JIUTEPATYPBI 110 IIPEAMETY;
- U3ydeHuEe (KOHCIIEKTUPOBAHUE) BONPOCOB, BBI3BIBAIOIIMX 3aTPyJHEHUS MPU HUX

HN3Y4YCHHU,

- paboTYy C NEKTPOHHBIMHU YUYEOHBIMU PECYpPCaMU;

- U3y4YE€HUE MATEepHUaIOB MEPUOJUUECKON NI€UATH, UHTEPHET PECYPCOB;
- IOJIFTOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAKTHYECKUM U JJAOOPATOPHBIM 3aHATHSIM;

- POBEJICHUE OIBITOB, SKCIIEPUMEHTOB;

- BBIIIOJTHEHHE JOMAITHUX 3aJ[aHUM.

HanmeHnoBanue
pa3iena, TeMbl

IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecedeHUsl AUCUMILIMHBI 10 BHINOJHEHHIO
CaMOCTOSITeJILHOMH padoThI

MexaHnuka

KacesaoB, B.A. ®usnka. YrmyoneHHbIi ypoBeHb. 10 ki1.: yaeOHuK. — M.: [Ipoda, 2016.-447c.

Topnau, B. B. ®u3uka [DnekTpoHHBIN pecype]: yaueoHoe nocobue mis CI1O / B. B. T'opiau.
— 2-e 3., ucnp. u pon. — M.: UzgarensctBo IOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

MoJekyaspHas
¢usuka u
TePMOJUHAMHKA

KacpstnoB, B.A. ®usuka. Yriyonenusiii ypoens. 10 kir.: yaeonuk. — M.: JIpoda, 2016.-447c.
Topnau, B. B. ®usnka [DaeKTpoHHBIN pecype]: yueoHoe nocobue mist CITO / B. B. Topau.
— 2-e w3x., uctp. u gorn. — M.: M3patensctBo FOpaiit, 2017. — 175 c. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

DJIeKTPOAUHAMHUKA

KacpsiHoB, B.A. ®usuka. YriayosiaeHHbIH ypoBenb. 11 ki.: yueoruk. — M.: JIpoda 2015.- 463c.
Topnau, B. B. ®u3nka [ DneKTpoHHBIN pecypce]: yaeoHoe nocobue st CITO / B. B. Topmay.
— 2-¢ u3., uctp. u porn. — M.: M3natensctBo FOpaiit, 2017. — 175 ¢. - URL:
https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5

Crtpoenue aToma u
KBaHTOBasi GpU3UKA

KacesuoB, B.A. ®usnka. YrmyoneHHbIH ypoBeHb. 1 1 k1. yaeOHuk. — M.: [Ipoda 2015.- 463c.

Topnau, B. B. ®usuka [DnexTpoHHbIH pecypc]: yaebnoe nocobue st CI1O / B. B. T'opnau.
— 2-e u3f., ucnp. u pon. — M.: UzgarensctBo IOpaiit, 2017. — 175 c. - URL:

https://www.biblio-online.ru/book/6005B8F0-D5D0-4972-866B-9195E22116E5
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KpoMe mnepedncieHHbIX HCTOYHUMKOB OOy4YalOIIMUKWCS MOXET BOCIOIb30BaThCs
MOUCKOBBIMU CUCTEMaMH ceTu MIHTepHEeT 1o TeMe caMOCTOSATENbHOM paboThl.

JI11 OCBOEGHMSI JUCIUIUIMHBI U CAMOCTOSITEJIBHOTO BBIMIOJIHEHUS TIPEYCMOTPEHHBIX
y4eOHOI mporpaMMoil Kypca 3alaHuil MOXeT ObITh MCIOJIB30BAHO ClIEAyIollee yueOHO-
METOJInYECKOe o0ecrieyeHue:

-METOINYECKUE PEKOMEH IAIINH K BBHITIOJHEHUIO TJa00paTOPHBIX paboT;
-METOMYECKHE PEKOMEHIAIIMU K CAMOCTOSITEIbHON padoTe.

Hauanom opranuzanuu m000i caMOCTOATENBHOM pabOThl TOMHKHO OBITh TPUBUTHE
HAaBBHIKOB W YMEHHMI T'paMOTHOM paboThl C y4eOHOM W HAaydyHOW JNHUTEeparypol. IDTOT
mpouecc, B NEPBYIO OYEPEb, CBSI3aH C HAXOXKIECHHEM HEOOXOOUMOM JUIsl YCHEIIHOIo
OBJIAJICHUsl  Y4eOHBIM MaTepuajoM JUTEepaTrypod. VYdyamuics JODKEeH YMeTb
MOJIb30BaThCs (POHAAMU OMOIMOTEK U CIIPAaBOYHO-OMOIMOrpaduueCKUMH U3AaHUSIMH.
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3. OBPA3OBATEJIbBHBIE TEXHOJIOT'MA

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

B nporecce o0yueHHs TPUMEHSIOTCS 00pa30BaTeIbHbIE TEXHOIOTUU JIMYHOCTHO-
JESITEeTbHOCTHOTO,  pa3BUBAIOLIEr0 U mpobsieMHoro  obywenus.  OOs3aTeneH
71a00paTOPHBIN MPAKTHKYM T10 pa3fesaM JUCHUIUINHBL.

B yueGHOM mpouecce Hapsay C @ TpaAUIMOHHBIMU  00pa3oBaTeIbHBIMU
TCXHOJIOTHAMU HCIIOJIBb3YIOTCA KOMIIBIOTCPHOC TCCTHPOBAHHUEC, TCMATHYCCKHEC NPEC3CHTAMH,
HHTCPAKTUBHBIC TCXHOJIOTUH.

3.1.06pa3zosamenvHble MEXHONO0ZUU NPU NPOBEOCHUU J1EKYUIL

Ko
N\e Tema Buabl npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHIA
qyac
dusuka U METOAbl  HAy4HOTO . *
1. OBHANIS AynroBusyanbHas TEXHOJOTHS, KPYTIIBIN CTOM 2
I
b Mexammka AynnoBu3zyanbHas TEXHOJIOTHUS, TPOOJIEMHOE g*
M3JI0’KEHHE
3 ModekynsipHast pU3MKa. AynunoBu3zyasbHas TEXHOJIOTHS, IPOoOIeMHOe g
TepmoanHamuka U3JI0XKEHHE
AynuoBuzyanbHas TEXHOJIOTHUS, TPOOJIEMHOE
4 |OCHOBBI 3JIEKTPOJMHAMUKH Y Y - 1P 10*
U3JI0KEHUE
5 CTpoeHue aToMa U KBaHTOBast g*
usiKa AynnoBuzyanpHas TEXHOJOTHSI, JEKIUSI-TUCKYCCHS
HAToro mo kypcy 36
B TOM UYHCJIe HHTEPAKTUBHOE 00ydyeHue™* 8*

3.2.00pa3zosamenvHble MEXHOI02UU NPU NPOBEOCHUU 1ADOPAMOPHBIX padom u
NPAKMUYECKUX 3aHAMULL

Ne Tema 3ansTUSA BI/I)]])I NPpUMEHAECMBIX 06pa3OBaTeJH)HBIX KoJ.
TeXHOJIOT Uit yac
1 | HccnemoBaHue 3aBUCHMOCTH TPACKTOPHU OT | JIMUCKyCCHS TIO TEOPETHYECKUM BOTIPOCAM. 2
BBIOOPA CUCTEMBI OTCUETA Perenue 3a1ay MHAMBUAYATIBHO
2 |Pabora c rpaduKamMu JIBHKEHUSI Kpyrislit cTos mo TEOpeTHIECKUM BOIIPOCAM. 2
Perttennie 3amay keric-MeTOA0OM
3 | M3ydeHwue nBmwkeHUs Teja MMoj JecTBueM | JIMCKyCCHs IO TeOPETUIECKHM BOTIPOCAM. 2*
MOCTOSIHHOM CHJIBI Brinonnenne nabopaTopHoit paboTh
4 | KoHTponbHas paboTa 1o TeMe NunuBuayansHOE pelieHue 3a1a4d 2
«Kunemaruka. JlnHaMuKa»
5 | M3ydeHwne 3aKOHA COXpAaHEHHUS UMITYJIbCA JlucKyccus o TEOPETUISCKUM BOITPOCAM. 2*
BrimonHeHne mabopaTopHOi paboThI
6 |/M3y4eHue npuHIIHITA PEAKTHBHOTO Jluckyccus Mo TEOpeTUIECKUM BOIIPOCaM. 2
JIBIKEHUS Perenue 3a1ay MajibIMu TpymmamMu
7 | W3y4eHue 3aBUCUMOCTH MEepHOa Jluckyccust o TEOPETUIECKUM BOIIPOCaM. 2
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KOJIeOaHUM HUTSHOTO MasTHUKA OT JJIMHBI
HUTHU

BrinosiHeHHE 1a00paTOPHOI paboThI

8 |H3yueHue Qusnueckux CBOWCTB TBEPABIX Juckyccus o TeOpeTHIecKUM BOIIPOCaM. 1
TeJ, JKUIKOCTEH, ra3oB Pemienue 3aga4 MansIMu TpyInmaMu
9 |CpaBHEeHHE KOIMYECTBA TEIUIOTHI IPH Juckyccust o TeOPEeTUIeCKUM BOIIPOCAM. 1
TEII000MEHE Brimotaenne nabopaTtopHOi paboThI
10 |M3mepeHue BIaXHOCTH BO3/IyXa Jluckyccust o TEOPETUIECKUM BOTIPOCAM. 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 | Crioco0ObI n3MeHeHus! BHYTpEHHEH dHeprun | Pelienne cuTyaTHBHBIX M TPOU3BOJICTBEHHBIX | 1*
3am1a4
14 |M3ydeHue NpOBOAHUKOB U AUDIICKTPUKOB JucnyT o TeopeTH4ecKuM BOIpOcaM 2
Penrenuie 3a1a4 WHANBUIYABHO C TPYMIIOBBIM
o0cyXIeHreM
15 |Mzyuenue 3axona Oma amst ydactka nenu. | J{MCKyccust 1o TEOPEeTHIECKUM BOIPOCaM. 2
Brimonnenne nabopaTopHoii paboTh
16 |M3ydeHue TEMIOBOTO OEHCTBHA Juckyccust o TeOPETUIeCKUM BOIIPOCAM. 2*
3JIEKTPUIECKOTO TOKA. BrimonHenne mabopaTopHOit paboTh
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 | Omnpenenenue xapakTepUCTUK coOuparomieli | JIUCKyccHs 1o TEOPETHUECKUM BOTIPOCaM. 2*
JIMH3bI Brimonnenne nabopaTopHoil paboTh
21 |KontponpHas paboTa mo teme «OCHOBBI WnpuBunyansHOE penieHue 3agad 2
JJIEKTPOMAarHeTU3Ma
22 |IIposepka 3ak0HOB (oTodddeKTa JucryT 1o TeopeTHIecKUM BOIIpOCcaM 2
Pemenue 3a1a4 HHANBUAYAIIBHO C IPYNIIOBBIM
00CyXKIeHUEM
23 |M3y4eHus cTpoeHus! POTOIIEMEHTOB Jluckyccus o TEOpeTHYECKUM BOIpocam 2*
Penrenuie 3ama4  MansiMu 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 npuHOHIA paboOTHI SACPHBIX Pemenne cuTyaTuBHBIX U IPOU3BOJACTBEHHBIX | 2*
pEaKTopoB 3aja4
Wroro o kypcy | 49
B TOM YHCJIC MHTEPAKTUBHOE 00y4yeHue* | 17*

17




4 YCJIOBUS PEAJU3ALIMUA TPOTPAMMBI YUEBHOM
TV CHUTIINHBI

4.1 Mamepuanvno-mexnuueckas 6aza, Heo6X00uUMan 011 OCYuLeCme1eHUuA
odpazoseamenbHo20 npoyecca no OUCHUNIUHE

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

Peanuzanus  yuyeOHOW  AMCHMIUIMHBI ~ OCYHIECTBJSIETCS B CHEIHAIBHO
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/| OLIEHOYHBIX CPEICTB

Y4eOHUKHU

MeTtonuyeckue pazpaboTKu K 3aHITHIM

JlnnakTHyecKuil pa3aaToOuHbld MaTepuail

Kaprouku-3ananus, TeCTOBbIC 3a/IlaHUS

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

KommiekT mpubopoB AJis 1eMOHCTPAILUU ONBITOB

Komrnext mpubGopoB A1 poBeieHus 1a00paTOPHBIX U MPAKTUYECKUX padoT
KommiekT moptpeToB ¢pu3ukoB

MexayHapoaHasi cucTeMa U3MEpPEHUsl €IMHUI]

KoMIIeKkT 351eKTpOHHBIX TOCOOUiA

Tabauup! mo Gpusuke

4.2 Ilepeuenv Heo0xX00uM020 NPOZPAMMHOZ20 0becneuenus
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 (e H3Mst -

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

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

5. Free Commander (smumenH3us
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 cBo60mHOM H0OCTYIIE)

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

5.1 OcHoBHas uTEpaTypa

1. KacesHoB, B.A. ®usuka. Yriny6nennslii ypoBeHs. 10 ki1.: yaeOnuk. — M.: [Ipoda, 2016.-
447c.

2. KacesinoB, B. A.®@u3uka. 10 knacc. Yrinyonenuosiii ypoeb [TekcT] : yueOHUK /
B. A. KacesHOB. - 5-¢ u31., cTep. - Mocksa : Jlpoda, 2018. - 447 ¢

3. KacbsHoB, B.A. ®usuka. YrinyOneHHslil ypoBenb. 11 ki.: yuebnuk. — M.: JIpoda
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 nocodue mist CI1O / T. U. Tpodumoa. — 3-e u3M., UCIIP. U JOM. —
M.: WMzparensctBo IOpaiit, 2018. — 265 <c¢. - URL: https://www.biblio-
online.ru/viewer/65C1CD78-22C0-4A48-B45E-OFF2ACOE3AT7A#page/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 ais CI1O / B. B. I'opnaua, H. A. Banos, M. B. IInactuauna.
— 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. Tl'opsiue, C. b. Morunsuaunkuii. — 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]: yaebnoe mocobue mus CITO / H. I1. Kanamuukos, 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. Kamamuaukos, C. E. MypaBbeB. — 2-¢ U3/1., 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.
PonuonoB. — 2-e m3n., ucnp. u gon. — M.: UsnarensctBo FOpaiit, 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-cripaBoYHHK B 2 4. YacTe 2 [DNEKTPOHHBIN pecypc]: CpaBOYHHUK
st CITO / E. C. [Inatynos, B. A. Camoneros, C. E. bypagoii, 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. Aizennion. — M. : MzparensctBo IOpaiit, 2018. — 335 c. - URL:
https://www.biblio-online.ru/viewer/4AAAA4EF6-39B5-4C3C-B770-
9CCA1FDE1A95#page/l

Kpapuenko, H. 0. ®usuka [DnekTpoHHbIN pecypc]: yueOHUK u mpaktukym s CIIO /
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 n3aanus
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. [Mpuknagnas 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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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
OnextponHas 6ubmmoreka «M3garenbckoro qoma «I peOCHHUKOB -
URL:www.grebennikon.ru

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

basel mannbix kommanuu «Mct Bero». - 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 006pa3oBaTenbHbIM pecypcam : hemepanbhas 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 MpU TMOATOTOBKE K TPaKTHUUECKUM 3aHsATHsAM. JKenmaTenbHO, YTOOBI
KOHCIEKThI JIEKIMHA UM CEMUHAPOB 3aIlMCHIBAINCH B JIOTMYECKOM IOCIEN0BATEIBbHOCTH
M3Y4YEeHHsI Kypca M COAEpX alINChb B OIHON TeTpaau. DTo obecrneyuT Oosee MOIHYIO
MOATOTOBKY KaK K TEKYIIUM y4eOHBIM 3aHITHAM, TaK M CECCHOHHOMY KOHTPOJIIO 3HAHHIA.

CamocrostenbHast ~ pabotra  siBusgercd — BaxkHedmed — ¢opmolt  ydeOHo-
MO3HAaBaTeNIbHOTO nporecca. Llenap 3aganuil 11 caMoCcTOATENIbHON pabOThl — 3aKPENUTh
W pacIlUpUTh 3HAHUS, YMEHUS, HABbIKM, NPUOOPETEHHbIE B pe3yJbTaTe H3Y4EHUs
JTUCLUIUIMHBI; OBJIAJeTh YMEHHEM HCIOJIb30BAaTh MOJIYYEHHbIE 3HAHUS B MPaKTHYECKOU
paboTe; MoNy4uTh NEPBUYHBIE HABBIKUA MPOPECCHOHATIBHON eI TETbHOCTH.

Hauanom opranuzanuu g000i caMOCTOSTENbHON pabOThI TOIKHO ObITh IPUBUTHE
HaBBIKOB W YMEHHUU TPaMOTHOM paboThl ¢ y4eOHOM M HaAydyHOM JMTEepaTypoill. IDToT
IPOLIECC, B IEPBYIO OYEpPEdb, CBS3aH C HAXOXKIACHHEM HEOOXOIMMOW AJIsl YCHELIHOrO
OBJIAZICHUS] Y4€OHBIM MaTepUalioM JIUTEPaTypod. Yyaluuics AOHKEH U3YYUTh CIHCOK
HOPMATHBHO-TIPAaBOBBIX AaKTOB M HIKOHOMHUYECKOH JIMTEPaTypbl, PEKOMEHAYEMBIH I10
y4eOHOM JMCUMILIMHE; YMEThb I[0JIb30Barbcsi (QOHIaMU OMOIMOTEK U CIPABOYHO-
OoubmmorpaduueCKUMH U3TAaHUSIMH.

3amaHus s CaMOCTOSITEbHONW pabOThl BBHIMOJIHSIOTCS B MHUCHbMEHHOM BHUJE BO
BHEayIUTOpHOE Bpemsi. Pabora nomkHAa HOCUTH TBOPYECKUH XapakTep, MPU €€ OLEHKE
npernojaBareib B IEPBYIO OuYepelb OLEHHWBAET OOOCHOBAHHOCTb U OPUTMHAIBHOCTH
BBIBOJIOB. B mmchMeHHOW paboTe Mo TeMe 3ajaHusl YJalluics JODKEH MOJIHO U
BCECTOPOHHE pPAacCMOTPETh BCE ACHEKThl TEMBbl, YETKO C(HOpMYyIUpoBaTh MU
apryMEeHTHpPOBaTh CBOKO IMO3MIMIO IO HMCCIEAYyEMbIM BolpocaMm. BblOOp KOHKpPETHOro
3aJaHusl U1 CaMOCTOSITEIbHOM  paboThl MPOBOAMUT  IpenojaBaTelb, BEAYyIIUN
MIPAaKTUYECKUE 3aHATHS B COOTBETCTBUM C IIEPEYHEM, YKa3aHHbIM B IUIaHAX
MIPAKTUYECKUX 3aHATHUI.

Obwue npasuna 6blnONHEHUS NUCLMEHHBIX pabom

Ha mnepBoM 3aHATUM CTYIEHTBHl JOJDKHBI OBITh NPOMH(GOPMHUPOBAHBI O
HEOOXOJUMOCTH COOJIIOICHHUSI HOPM aKaJeMUYECKOM 3TUKM M aBTOPCKUX IpPaB B XOJE
oOyuenwus. B yacTHOCTH, IPeAOCTABISAIOTCS CBEICHUS:

- obmast uHpopMalms 00 aBTOPCKHUX MpaBax;

- IpaBUjIa LUTUPOBAHUS;

— npaBuiia 0pOPMIIEHUS CCBLIOK;

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

Henonyctumo BKIIIOUaTh B CBOIO padOTY BBIACPKKHU U3 PabOT APYTrUX aBTOPOB 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 HHrepHere). Bce ciywyam mnjarmata JOJDKHBI OBITH
HCKJTFOUECHBI.

Crucok MCHOJB30BAHHOM JIMTEPATYPHl JIOJDKEH BKIIOYATh BCE HMCTOYHHMKHU
nH(pOpMalMKM, U3YYEHHbIE M MPOpPaOOTaHHBIE CTYIEHTOM B MPOLIECCE BBIMOIHEHUS
paboTel, W AOMKeH ObITh cocTaBieH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008
«bubnmuorpadpuyeckas ccpuika. OOure TpeOOBaHUS U PaBUIIAY.
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Tpebosanus k nanucanuio peghepama

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

Tembl pecdepaToB SBISIOTCS JOMOJHUTEIBHBIM MATEPUANIOM I H3y4YEHUs
TaHHOHN TUCIUIUIMHBL Pedepat orieHuBaeTCst B 01MH 0aul B OIIEHKE MTOTO dK3aMeHa

Pedepar gomkern ObITh TOATOTOBICH COMJIACHO TEME, NPEJIOKEHHOU
npenoaaBateneM. JlomyckaeTcs caMOCTOATENbHBIM BbIOOP TeMbl pedepara, HO IO
COTJIACOBAHMIO C MPENO/IaBaATEIIEM.

Jns wHamucanus pedepara CTYAEHT CaMOCTOSTEIBHO MOAOUPAET HCTOYHUKH
uH(popManuu no BeIOpaHHOM TeMe (uTeparypa ydeOHasi, mepuoanyeckas u MuTepuer-
pecypchl)

O06bem pedepara — He Mmeree 10 ctpanur popmata A 4.

Pedepar nomkeHn uMerb (TUTYJIBHBIA JIUCT, COACp)KAHUE, TEKCT JOJDKEH OBITH
pa30uT Ha pas3zelibl, COrNIACHO COJIEPKaHUI0, 3aKIIIOUEHHUE, CIICOK JINTEPATYPhl HE MEHEE
5 UCTOYHHUKOB)

O6cyxnaenne TeM pedepaToB MPOBOAUTCS Ha TE€X MPAKTUYECKHUX 3aHATHUSX, IO
KOTOpPBIM OHHU paclpezesieHbl. DTO sBJseTcs 00s3aTeNbHbIM TpeOoBaHueM. B ciyuae He
npencTaBiIeHus pedepara COINIaCHO YCTaHOBIEHHOMY rpaduky (6e3 yBaXUTEIbHON
MIPUYHHBI ), YJaIuics o0s3aH MOArOTOBUTE HOBBIN pedepar.

Nudopmanust no pedepaty He momkHa mpeBbimaTh 10 MuHyT. BhIcTynarommuii
JIOJDKCH MOATOTOBHUTH KPATKHUE BBIBOJIBI ITO TeME pedepara JjIsl KOHCTICKTUPOBAHHMSL.

Cnaua pedepaTa mpernoaBaTelro o0s3aTebHa.

7.0HEHOYHBIE CPEJACTBA J1JIsd KOHTPOJIA YCIIEBAEMOCTH

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 MonekymsipHast GU3MKa U TEPMOIMHAMHKA N
yAp ¢ pMOZL YcTHbIH onpoc

VYceTHbll onpoc

4 OIeKTpOIMHAMUKA

KonTtponsras paborta

TectupoBanue

5 Crpoenue aToMa ¥ KBaHTOBas (hH3HKA

Pegepar

7.2 Kpumepuu ouenku pe3yibmamoe o0yuyenus

Kontponb © omeHKa pe3yabTaTOB  OCBOCHHS  Y4eOHOH  JUCHUILIIUHBI
OCYIIECTBJIIETCS MpPENoJaBaTeleM B IPOLIECCE NPOBEIEHUS MPAKTUYECKUX pPaloT,
TECTUPOBaHUS, COOECEeIOBaHUs MO Pe3yJbTaTaM BBINOJHEHUS JIabOpaTOPHBIX padoT, a
TaK)K€ PEIICHMs 3a/iady, COCTaBJieHUS padouux TaOJWIl WM TOJATOTOBKH COOOIICHUH K
YPOKY. 3HaHHUSl CTYJEHTOB Ha IPAKTUYECKHUX 3aHATHAX OLIEHUBAIOTCS OTMETKAMHU
«OTJIMYHOY, «XOPOIIO», «yTOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEILHOY.

YcrHbIl onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCKa3, BKIHOYAOIIAN
TEOPETUUYECKUE MaTepHallbl U MPUMEPHI UX NMPUMEHEHHUs. Y IOBIETBOPUTENbHAS OLIEHKA
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CTaBHUTCSA, €CJIH CTYJCHT IEMOHCTPHPYET HETITyOOKHE TEOPETHIECKUE 3HAHUS, TIPOSIBIISCT
ciabo chopMHUpOBaHHBIE HABBIKM aHAJIW3a SBJIEHUH M MPOIECCOB, HEJOCTATOYHOE
YMEHHE JIeNIaTh apryMEHTHPOBAHHBIC BBIBOJBI U MPHUBOIUTH MPHMEPHI, MOKA3HIBACT HE
JOCTaTOYHO  CBOOOJHOE  BJAJE€HHME MOHOJOIMYECKOM peublo, TEPMHUHOJIOTHEH,
JIOTHYHOCTBIO M TIOCIIEOBATEIILHOCTEIO U3JIOKECHHS, JIENAeT OMIMOKH, KOTOPHIE MOXKET
MCIPABUTH TOJIBKO MPU KOPPEKLIUU MIPETIOIaBATEIEM.

Pegepar. [Iponykt camoctosiTenbHOU pabOThl CTyJIEHTa, NPEACTaBISIOUINI cOO0M
KpaTKoe M3JI0KEHHE B MHCbMEHHOM BHUJE MOJYYEHHBIX PE3yJIbTATOB TEOPETUUECKOTO
aHanM3a OMNpEJENICHHON HaydyHOl (y4eOHO-UCCIIeNoBaTeIbCKOM) TEeMbl, TI/I€ aBTOP
PacKpbIBAaeT CyTh HCCIEAyeMON MpOOIeMbl, PUBOANT PA3TUYHbIC TOYKWA 3PEHUSA, a
Takke COOCTBEHHbIE B3TJsiAbI Ha Hee. Pedepar oreHuBaeTcs MO KOJUYECTBY
MPUBJICYCHHBIX HWCTOYHHMKOB, TJIyOMHE aHanmm3a MpoOJIeMbl, KadecTBe OOOCHOBAaHUS
aBTOPCKOW MO3UIINH, TITyOMHE PACKPBITHS TEMBI. Y JOBJIETBOPUTEIIbHAS OLIEHKA CTaBUTCH,
€CIIM TeMa OCBEIIEHA JINIIb YaCTUYHO, JONMYIICHBI (PaKTHUECKHUE OMIMOKH B CONCPKaHUU
pedepaTa, WM HUMEIOTCA  CYLIECTBEHHbIE OTCTYIUIGHHS OT TpeOoBaHHM K
pedeprpoBaHNIo, WU HETOIHbIE OTBETHI HA JOMOJIHUTEIbHBIE BOITPOCHI.

Tect. Cucrema CTaHJIAPTU3HPOBAHHBIX 3a/laHui, MO3BOJISTIOIIAs
aBTOMATU3UPOBATH MPOIIEYPY M3MEPEHUS YPOBHS 3HAHUUA U YMEHUN 00ydaromierocs.
TecT onieHMBaeTCs MO KOJMYECTBY IPABUIIBHBIX OTBETOB (He MeHee 50%.).

IIpakTnyeckas padora. [IpakTrueckass pabora — 3T0 0COOBIM BU AESITEIbHOCTH
oOyJaromierocs, 4TO TOJApa3yMeBaeT BBHIMOJHEHUS PAa3HOIUTAHOBBIX 3aJaHHiA, HE
CBSI3aHHBIX ¢ 00pabOTKON TEOPEeTHUECKOro MaTepuaia. Bo BpeMst BBIIOJIHEHUS CTYICHTY
HEOO0XOIMMO HCIIONIb30BaTh PaHee MOJMyUeHHbBIE TeOpeTHYecKre 3HaHus. [lonoxxuTenpHas
OLIEHKA CTABUTCS, €CIIU BBIMIOJIHEHBI BCE 3a/IaHUS IPAKTHUECKON pabOTHI ¢ 3aMEYaHHSIMH;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJbHBIE BOIPOCHI C 3aMEYaHUSIMHU.

JlabopaTtopHas padora. JlaGoparopHas paboTa — 3TO OCOOBIN BUJ ACSITCIBHOCTH
o0Oy4aroIerocsi, 4ro TMOAPa3yMEBACT BBHINOJHEHUS MPAKTUYECKUX PA3HOIIAHOBBIX
3aJaHUi, CBS3aHHBIX C MPHUMEHEHHWEM TEOPETUYECKOr0 Marepuajia K KOHKPETHOMY
3ananuto. [lonoxxurenbHast OleHKa CTAaBUTCS, €CIIM BBITIOJIHEHBI OOJbIIAs YacTh 3aJaHUA
nabopaTopHO pabOTHI C 3aMEYaHUSIMU; CTYACHT OTBETHUJ Ha YacTh KOHTPOJIBHBIX
BOIPOCOB C 3aMEUaHUSIMHU.

KoutpoabHass padora. KoHTponbHas paboTra — 3TO BHUI JEITEIBHOCTH
oOyyaromierocs, 4YTO TOJpa3yMeBaeT KOMIUIEKCHYIO MPOBEPKY TEOPETUUECKOrO
Marepuajia M yMEHHEe MPUMEHSATh TMOJy4YeHHble 3HAaHWA TMPU PEIICHUU 3aj]ad.
[TonoxurenpHasi OIEHKA CTaBUTCS, €ciu BbIONHEHO 60% 3amaHuii KOHTPOJBHOU
paloTHI.

OrneHKa «OTJIUYHO» BBICTABISICTCS, KOTJAa OOydaromiuecss TMOKa3bIBaeT TIIyOOKoe
BCECTOPOHHEE 3HAHME pa3jeia JUCHUIUIMHBL, O0SM3aTENbHOM W JIOMOJHUTEIHHOU
JUTEPaTypbl, apryMEHTHPOBAHO U JIOTMYECKHM CTPOWHO H3JIaraeT maTepuai, MOXKET
MPUMEHSTH 3HAHUS JIJIsl aHAJIM3a KOHKPETHBIX CUTYaInH.

OneHka «XOpOIIO» CTAaBUTCA TPH TBEPABIX 3HAHUSAX paszjena AUCIUILIUHEI,
00s3aTeNbHON  JTUTEepaTypbl, 3HAKOMCTBE C  JOMOJHUTEIBHOW  JIUTEPaTypoi,
apryMeHTHPOBAaHHOM HM3JIO)KEHUU MaTepuaja, yMEHUHM MPUMEHUTh 3HAHUS ISl aHAIHM3a
KOHKPETHBIX CHUTYaIIH.

OreHKa «y/I0BIETBOPUTEIBHO» CTAaBUTCS, KOTJa CTYIEHT B OCHOBHOM 3HAET pa3zel
TVCIIMTITHBI, MOXKET MPAKTUYSCKH PIMEHUTH CBOU 3HAHUSI.

OreHKa «HEYIOBIETBOPUTEILHOY CTABUTCS, KOT/Ia CTYJCHT HE OCBOMJI OCHOBHOTO
COJIepKaHUs MpeAMETa U ¢1a00 3HAET U3ydaeMbli pa3/iel JUCIUILTUHBI.
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7.3 Ouenounwle cpedcmea 011 nNPosedeHUss meKyuieil ammecmayuu

Texkymuii KOHTPOJIb MPOBOAUTCA B hopme:

-UHIMBUYAJIbHBIA YCTHBIN OIPOC

-IMCbMEHHBIA KOHTPOJIb

-TeCTUPOBAHHE 10 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 U Hapbixamu: Orenka criocobHoctn | Temsbl padot
(J1aGopaTopHBI | TIOHATHIA: 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 TEJ: 11ab0paTOPHBIX

3aKOH, T | JIBIDKCHUE paboTax 3amauu u

TeOopu, HCKYCCTBEHHBIX He6eCHbIX TSI U APryMeHTUPOBATH

BEIIIECTBO, CITyTHHKOB 3eMJIH; HCKYCCTBEHHBIX pe3yABTATHI

B3aUMOJICHCT | CBOWMCTBA 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. BoyHA

2. mepeMelieHue
3. konebaHus
4. uMmIynsc

2. Benmunma A B ypaBHeHun © = ACOS(ot +¢,)

1. ammutyna
2. 4acrora
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3. mepemernieHue
4. UMKIMYECKas 4yacToTa

3. Bennunna @ B ypaBHeHuu © = ACOS(at +¢y)

e

IIpumepHBIe BONPOCHI I KOHTPOJIA CAMOCTOAITEIbHOM padoThI

aMILIATY1a
qacToTa

HepeMeIeHne
[UKJINYECKask 4acToTa

1 . Metpomnorust B npodeccuu
2 ®usuka B podeccun (3HaueHne PU3NKM NpH OCBOCHUHU Ipodeccun)
3. IlorpemHocTy U3MEPEHUN

4. CKOpOCTH B IPUPOJIE U TEXHUKE.
5. Nanuneo ["anunelt — ocHOBATENIb TOYHOT'O €CTECTBO3HAHUS
6. 3HaueHue oTKpbITHH ["anunes
7. Ucaak HproTOH — co3aaTenb KjIacCuuecKkon (pu3uku
8. Cuiibl B IPpUPOJIE U TEXHUKE
9.YbpTpa3ByK M €ro UCIOIb30BAHUE B MEAUIIMHE U TEXHUKE

10.PaguoakTuBHBIE U3TYyYEHUS U UX BO3JCHCTBHUE HA KUBbIE OPraHU3MbI

7.4. Ouyenounvie cpeocme 01 NPOBEOCHU NPOMENHCYMOUHOU AmMmecmayuu

N JInanele IIpumepst
dopma [MpakTuyeckunit
3HaHus Ymenust Ka4yecTBa OLICHOYHBIX
aTTeCTAalluU OTIBIT (BJIAJIETh)
CTyZEeHTa CpEICTB
Ok3aMeH KonTpons OreHKa yMeHUS OreHKa HaBBIKOB Ornenka Bompocsr:
3HAHMS MOHUMATh JIOTHYECKOTO CHOCOOHOCTH
MIpUIararTcs
6a30BBIX CIELUATILHYTO COTIOCTABJICHUS U TPaMOTHO U
MOJIOKEHUH | TEPMHUHOJIOTHIO XapaKTepUCTUKH YETKO M3J1arath
B 00J1aCTH 00BEKTOB Marepuan
(huznku
OrneHka yMeHHsI OrieHKka HaBBIKOB Ouenka 3amaun
pemath THIOBBIE | JIOTHUYECKOTO CHOCOOHOCTH TIPUIIAraloTCs

3a7a44 B 00aCTH
npoeccHoHaIbH
OH IeATEILHOCTH

MBIIUJICHUS TTPH
peIICHNH 337124 B
obmactn
npodeccHoHaTbFHON
JeATEeIbHOCTH

IpaMOTHO U
YETKO M3JIarath
XOJ1 peIIeHHs
3a7ad B 00J1aCTH
npodeccHoHab
HOM
JeSATENEHOCTH U
apryMeHTHpOBa
Th PE3YJbTaThI
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7.4.1 Ilpumepnsie 6onpocwt 011 RPOBEOCHUS NPOMENCYMOUHOI ammecmayuu
(9x3aMmen)

1.  Mexanuueckoe aBMKeHHE. MarepuanbHas Touka. Teno orcyera.

2.  Tpaexrtopus. I1yts. [lepememienue. CKopocCTb.

3. PaBHOyCKOpEHHOE NPAMOIMHENHOE ABMKEHHE. YCKOopeHHe. PaBHO3ameuieHHOE
IPSIMOJIMHEMHOE JIBU)KCHUE.

4.  CBobogHoe majeHue Tell. YCKOpeHHe CBOOOTHOrO maieHus. BiusHue yckopeHuit

HAa JKMBBIE OPTraHU3MBI.

) PaBHOMEpHOE ABMKEHHE 110 OKPY>KHOCTHU U €ro Xapakrtepuctuku. [lepuon.

6 VYrnoBas ckopocTk. LleHTpocTpeMuTenbHOe YCKOPEHHE.

7. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBIKEHUS. CII0)KEHHE CKOPOCTEH.

8 [TpuHumn neepuuu. 3akonsl HproToHA.

9. JIBr>keHue Tena noj JeCTBUEM HECKOIbKHUX CHIL. CJI0KEHUE BEKTOPOB.

10. HMmmynbc Tena. 3aMKHYyTast CUCTEMa. 3aKOH COXpaHEHHs UMITYJIbCA.

11. Bpoynosckoe npmwkenue. Auddysusa. uddysus B xuBoi mpupoe.

12.  Pa3mepsr u Mmaccel MoJiekyn 1 aTroMoB. [locTossHHast ABoraapo. MeanpHbIi ras.

13. TepmoauHamuueckue napamerpsl. JlaBienue ra3a. JlaBnenue atmocdepsl.

14. Temmneparypa. Tepmogunamuyeckas nikaia KenbBuHa.

15. TemmneparypHas mkana [lenbcuss MeauImmHCKuN TEpMOMETP.

16. BopasHoii map B atMochepe. AOCONMIOTHAS U OTHOCUTENIbHAS BIAKHOCTH BO3IyXa.
Touxka pocsl.

17. Tlpubopsl nnsi omnpeAesieHUs BIAKHOCTU Bo3Ayxa. [MrueHuyeckoe 3HAUYECHHE
BJIQ)KHOCTH BO3/yXa.

18. XapakTepucTHKa >KMJIKOTO COCTOSIHUS BellecTBa. bimxHuil mopsaok.

19. CwmauuBanme. KammmmsapHocts. Kanmmmspaele sBienus B ObITy, mTpupOIE,
OpraHu3Me 4eJioBeKa.

20. Kpucrammmueckue u amopdusie Tena. Kpucrammaorpagusi.

7.4.2. Ilpumepnsie 3a0auu na IK3amex
1) KakoBa >kecTKOCTb MpPYXHUHBI, €CIU Ipy3 Maccoll 10 Kr pacTsaruBaeT npykuHy
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 pomkeH ObITh Tpy3,
KOTOPBII PACTSAHET MPYKUHY Ha 8CM.
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8 JOIMOJIHUTEJIBHOE OBECHHEYEHUE JUCIUIIJIMHBI
IIpuioxkenne 1. KpaTkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH

Jlekuus «OcCHOBHBIE M0JIOKEHUS MOJIEKYJIAPHO-KMHETHYECKOI TeOpUn»

ATOMHMCTHUYECKHE YYEHHUS O CTPOCHHMM BEUIECTB 3apOJMJIUCH B INEPHUOJ pPaCLBETA
KyabTypbl B Kurae, Unaun, I'peunn, Pume. [IpeBHerpedeckue ¢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 YIAloCh. BBLIO CO34aHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBACTCS MOJIEKYJISIPHO-KUHETUYECKON TEOpHEil, B OCHOBE KOTOPOH JICKHUT
Tpu 0OLIHE MOJIOKEHUS, & UMEHHO:

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

2. ATOMBI U MOJIEKYJIbl HAXOJISATCSl B HEIIPEPHIBHOM XaOTHUECKOM (TEIJIOBOM) JIBUKEHUU.
3. Mexny aromamu (MOJIEKYJaMU) CYHIECTBYIOT CHJIBI B3aUMOJICUCTBUSI, KOTOpHIE
3aBUCAT OT PACCTOSIHUSI MEXJAY HHUMH M MOTYT OBITh CHJIaMU TMPUTSDKEHHUS U
OTTaJIKUBAHMSL.

Huddysueld Ha3plBalOT SBJIEHUE, MpPU KOTOPOM BeElIlecTBa caMu CoOOOi
cMmemmBaoTcs JIpyr ¢ apyroMm. Camsblii mpoctoi mpumep nud@y3uud B razax - 3TO
OBICTpPOE pacCIpOCTpaHEHUE 3aMaxoB, JaKe B CIIOKOMHOM BO3JyXe: apoMaT JAYXOB YXKe
yepe3 HECKOJbKO MMHYT OLIylaeTcs mo Bced komHare. [uddys3uio B razax MOXKHO
HaOJI0/1aTh TaK»Ke BO BPEMsl OMbITa ¢ Mapoid Opoma. [[jst 3TOro B CTEKJISIHHBIA HUIHHP
BbICOTOM 50 CM BJIMBAIOT HECKOJIBKO Kamenb OpoMa M cpas3y e 3aKpbIBAIOT LUIMHIP
CTEKJITHHOM IJIACTHMHKOM, YyTOOBI yiymiaromias rnapa Opoma He BbIXOJIWJa Hapyxy. Bo
BpeMsl HCTIapeHrne OpoMa ero mapa JI0BOJIBHO OBICTPO MupHYHIAUPYET BBEPX, YTO XOPOIIO
BUJIHO H3 IIOCTENEHHOI'O OKpacka BO3AyXa B ULWIMHAPE B KOPUYHEBBIA IIBET.
CMelmBaHuEe Ta30B B JIAHHOM CJIy4ae HE MOXKET ObITh OCYIIECTBJIEHO CHIION TSKECTH,
MOCKOJIbKY IUIOTHOCTh HapoB OpoMa 3HAYMUTENBHO OOJBIIE IUIOTHOCTH BO31yXa. OJTO
SBJICHUE JIETKO OOBSICHSAETCS HA OCHOBE MOJIEKYJISIPHO-KHUHETUYECKON TEOPHH: MOJIEKYJIbI
000MX Tra3oB, JBUTASICh HEYMOPAJOYECHHO U CTAJKUBASACH APYr C APYroM, MOMAJaioT B
MIPOMEXKYTKH MEXY COCETHUMH MOJEKYJIAaMHU, YTO MPUBOJUT K IPOHUKHOBEHUS 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 HekoTtopoe Bpems (2 wmwuH.). Ilocime wux
pa3beMHEHUs] YBUJIUM, YTO B TOM MECTE, IJie KapTollKa Obljla B KOHTAKTE CO CBEKJIOM,
OHa CTaja KpacHOM.

Bo3Hukaer Bompoc: Kak MOXHO OOBSCHUTh JudPy3ut0 B TBEPABIX Telax
JIBUKEHUEM MOJICKYJ, €CITM B HUX YAaCTHIIBl TOJBKO KOJEOIIOTCS BOKPYT IOJOKCHUS
paBHOBecus? Hano uMeThp B BUAY, YTO YaCTULIBI TBEPIBIX TEJl U3PEAKA MOKHUIAIOT CBOU
MEeCTa W NEepexXondarT Ha Jpyrue. BOT 3TH «CTpaHCTBYIOIIKME» MOJIEKYJIbl WU aTOMBI
npenonpenensoT 1upQy3uto B TBEPABIX Telax.

Baxxuplii pazHoBugHOCTh AUQPQY3Us - B3aUMHOE MPOHUKHOBEHUE
BEILECTB 4Y€pe3 IOPUCThIE NEPETOPOAKH - IOJYYMJI HA3BAaHHE OCMOC.
Paccmorpum  Takoit ombiT. CoeanHUM MAaTpyOOK TOPUCTOM cocyaa
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PE3UHOBOI TPYOKOW € KOJIEHOM BOJISHOIO MaHomeTpa. [lomecTum 3Ty mocyauHy moj
CTaKaH, 3aroJIHEHHBIA BO1OpoioM OT npubopa Kinnma. MaHOMeTp MOKaXeT yBEIHMUEHUE
naBieHusi B cocyne. OOBICHIETCS 3TO TeM, YTO MOJIEKYNbI BOIOPO/Aa, KOTOPHIE UMEIOT
MEHBIIIYI0 MacCy U JIBUXKYTCS OBICTpEE, YeM MOJIEKYJIbl KUCIOpPOJia U a30Ta, BXOAAILIUX B
COCTaB BO3JlyXa, MPOXOIST CKBO3b MOPHI B COCYH OBICTpee, YeM MOJIEKYIIbI KHCIOpOoJa 1
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 xkxuakocTeil yepes3 MOPUCTYIO MEPEropoaAKY MOXKHO HAOII0IATh C MOMOIIBIO
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(PPYHIUPYET 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, TU(OYHIAUPYET B BOAY.

Ssnenue nudy3uu uMeeT Ype3BbIYANTHO Pa3HOOOpa3HbIE 00JIACTH MPAKTUYECKOTO
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 BHEJAPEHO B TMPOU3BOJACTBO MeTON AU(PPY3HMOHHOW CBAPKU B
Bakyyme. Jlns 3TOro cBapuBaemble JAETald IOMEINAIOT B BaKyyMHYIO Kamepy H
HArpeBaroT 0 TeMIIEpaTyphl, MPH KOTOPO# mporecc auddy3nn B MeTauiax mporuCXoIuT
JOCTATOYHO MHTEHCHBHO. 3aTeéM JETald NPWKUMAIOT APYr K JAPYry U BBIAEPKUBAIOT
orpeneneHHoe BpeMs. [IpernMymiecTBo 3TOro MeToja 3aKIr4aeTcsi 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 MPUMEHSETCS B METAUIYPrHH, B YaCTHOCTH BO BpeEMS
MOBEPXHOCTHOM TEPMOXHUMHUYECKON 00pabOTKH METAJUIOB U CIIJIABOB C LEJIbIO U3MEHEHUS
MEXaHUYECKUX CBOWCTB MX MOBEPXHOCTHOTO CJO0sA. TaK, IJsl MOBBIMICHHUS CPOKA CITYKObI
MaIIiH, paboTaloMIUX B YCJIOBUAX OOJIBIIMX HArpy30K, CTajbHbIE JETAIN MOJBEPraroT
a30THPOBAHUIO - HACBHIIICHHS TIOBEPXHOCTHU CTAIIM a30TOM. | OTOBBIE IeTany HAarpeBaioT B
ammuaka 1o temneparypsl 500-700 °C. YiaydmeHnue cBONCTB MaTepHalloB JOCTUTAETCS
CXOKMMH C TIPOIIECCAMU a30THPOBAHMSI - IIEMEHTAIMel (MOBEPXHOCTHBIM HaCHIIIICHUEM
CTaNbHBIX M3JCNUN YIIEpPOAOM) 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 caxapoBapeHHBIX 3aBOJAaX caxapa C Hape3aHHOW CBEKOJIBHOW CTPYXKKH.
CtpyXKa MPOMBIBAETCS BOAON HIIM CaxapHBIM PacTBOPOM MaJIOW KOHIICHTPAIUH, U TIPU
TOM MOJIEKYJBI caxapa IuGPyHIUPYIOT U3 CTPYKKH B pacTtBop. SBinenue auddysuu
KHUJIKOCTeH HMMeeT OONbIIoe 3HAYeHHWE B JKU3HU JKUBOTHBIX M PACTEHUH, MOCKOIBKY
obecrnieunBaeT BCAChIBAHUE BOJIbI U MIUTATENIbHBIX BEIIECTB KOPHIMU PACTEHUN, 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 BO3JyXa IIOCTYyIaeT B KpOBb CKBO3b CTEHKH aJbBEOJ, a 3aTeM,
pPacTBOPUBIIUCH B HEW, PAa3HOCHTCA IO BCEMY OpraHu3Ma. €la IepeBapuBacTCsi 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.

JlabopaTtopHas padora
Tema: U3yueHne 3aKoHa cOXpaHeHHUsI UMITYJIbCA U PEAKTHBHOIO IBHKEHHS.
OO6opynoBanue: mnpuUOOP NI AEMOHCTPALMH 3aKOHA COXPAHEHUsI MMITYJIbCAa.
Leab: H3y4YnTh 3aKOH COXpPAHEHHUS] HMITYJIbCA U €ro NPAKTHYecKoe NPUMeHeHHe.
[Topsaiok BBIOTHEHUSI paOOTHI:
1.Pacnionoxute ckaryro Npy>KuHY ¢ (UKCaTOPOM MEXY MIapukaMu Ha BeicoTe 50 cMm
HaJl CTOJIOM C IIOMOIIBIO IITaTUBA.
2. Otnyctute (pUKCATOpP U U3MEPHTE PACCTOSIHUS, KOTOPbIE IPOJIETENN KaX bl 13
IIAPUKOB B TOPU30HTAJILHOM HaNpPaBICHUU S; U Sp.

o 5 m
3. HaiizuTe Maccy IIapHKOB C MOMOIIBIO BecoB. IIpoBephTe COOTHOMIEHNE: — =—= |,
Sz Ty
4 .ITponaOmtoiaiiTe B IEUCTBUU IPUOOP AJIA IEMOHCTPAIIUU 3aKOHA COXPAHECHUS

HMMITYJIbCA.
5.CaemaiiTe BBIBO/I.

Ipunoxenne3.
IK3aMEeHALMOHHBINA OUJIeT

MunncrepctBo o0pa3oBanus U Hayku Poccuiickoit deneparu
¢unman penepaibHOro rocyJapCTBEHHOIO OF0AKETHOI0 00pa30BaTEIbHOIO
YUPEXKIEHUS BBICHIETO 00pa30BaHUs
«KybOaHckmi rocy1apcTBEHHBIN YHUBEPCUTET» B I. | eleHKuKe
CrneuunansHocts 09.02.03 I[IporpammupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX
JucuuiuimHa  «Pu3ukar»

Buaer NelO

1. Wwmnynbc tena. 3aMKHYyTasi cUcTeMa. 3aKOH COXPaHEHUs UMITYJIbCa.
2. Kakoii rpy3 Hy>)KHO MTOABECHUTH K IIpyKUHE )kEcTKoCcThI0 1000H/M, uTOOBI
pactsHyTh €€ Ha 20 cM.

[Ipencenarens npeameTHoM (LukiI0BOM) komuccun  JI.B. XKyk
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JIMCT

H3MeHEeHHi paboueii yueOHol nporpammel no gucuuminse [1/1.03 Ousnka

JlononHeHHA H H3MEHEHHA, BHOCHMBIE B pabo4yio MporpaMmy JHCLHTUTHHB

OcHoBanus BHeCEeHHS Paszaen PIL/L, B koropeiii | Cogepkanne BHOCHMBIX
AoBOIHEeRHH BHOCHTCH H3MCHCHHN AOHO/IHCHHH, H3MeHCHH H
H3IMCHEHHH

[peanoxenue

paboronarens

IIpennoxenue

COCTaBHTES NPOrpaMMbl

Ilpuobperenue, uznanue Paznenst Ne2 4.5 u NS OO6HOBNEHHS TEPEYHSA
nuTeparypsl, ooHorienne | [lepeuens OCHOBHOI B JINTEPaTyphl

NEPeYHA H CONCpKAHHA JOMOMHUTENBHOH yueOHO#H

IBbC, 6a3 nannbIX JIATEPATYpPHI

CocraBuTens: mpenoaaBarelis JILB. Xyk

L

YTBepxk/eHa HAa 3aCENaHHH MPEIMETHON (HHKIOBOH) KOMHCCHH MAaTeMarH4eCKHX H
€CTeCTBCHHOHAY4YHbIX AUCIMIUIHH npoTokon Ne | ot «31» aBrycra 2018 .

Fod ~ T.A. Pesynenxo
«31» aBrycra 2018 r.

3aseayiomas cektopoM OubnHoTekH punuana W JLT. Coxonosa

/  «3l»asrycra2018r

;?mﬂm{

«31» aBrycra 201 8r.

3am. nupextopa no YP ¢unnana

Hnxenep — 2MeKTPOHHK (nporpammno—nmpopualmonﬂoe
obecnedeHue 00pa3zoBaTENBHOH MPOrpaMMBbi)




Penenzns
Ha yueOHyl10 nporpammy yuebnoi aucuuruinasl 111,03 @u3zuka
s cneuuansHocty 09.02.03 IporpamMmupoBaHKe B KOMITBIOTEPHBIX CHCTEMAX

Pabouass nporpamma yuebHo# mucummnmesl [1J[.03 ®usuka paspaboraHa Ha OCHOBE
TpeboBannii OenepanbHOro rocyAapcTBEHHOTO o0pa3oBaTenbHOro cranaapra (nanee — ©I'0C),
NPEABABIAEMBIX K CTPYKTYPE, CONEPXKAHHIO M pe3yJibTaTaM OCBOCHHS y4€OHOH NHCLMILUIMHBI
BJ1.07 ®u3uka, B COOTBETCTBHH ¢ PekOMEHOANMsAMH 10 OPraHM3allMH NONYYEHHS CPEIHEro
obmero o0pa3oBaHusi B TpeAenax OCBOGHHs 00pa3oBaTeNbHBIX MPOTPaMM CpEIHEro
npodeccrHoHanbHOr0 o0pa3zoBaHHs Ha 0a3e OCHOBHOrO o00mero o0pa3oBaHHS C YYETOM
TpeboBanuii ®I'OC no cnenuanbHOCTH cpeaHero npodeccHoHanbHOrO oOpa3oBaHus (nanee
CIIO) 09.02.03 IIporpamMupoBaHHe B KOMMBIOTEPHBIX CHCTEMaX, YTBEP)KICHHOIO MPUKa30M
MunucrepctBa obpazoBanus ¥ Hayku Poccuiickoli ®@epepaumn ot 28.07.2014 Ne804,
3aperucTpupoBas B Munucreperse roctuimu 21.08.2014 Ne 33733.

PaGo4asi mporpamma  sIBiSIETCS. YacThbi0 OCHOBHOH mpodeccHoHanpHOH 00pa30oBaTe/IbHOM
nporpammel B cootBeTcTBUM ¢ ®I'OC cpennero (nonHoro) obmero obpasosanus u ®I'OC no
cnenpanbHoctd  CIIO  09.02.03 TlporpamMmupoBaHHE B KOMITBIOTEPHBIX CHCTEMax C
kBanupukanuei « TeXHHK — MPOrpaMMHCTY.

Pabouas nporpamMma yuyeOHOH JUCHMIUIMHBI HampaBli€Ha Ha OCBOCHME 3HaHMH O
(dyHIaMeHTaIbHbIX (U3MYECKUX 3aKOHAX M MPUHIIMNAX, JIOKAUIMX B OCHOBE COBPEMEHHOM
(bu3uyeckoil kapTHHBI MHpa;, Haubosiee BAXHBIX OTKPBITHAX B 001aCTH (M3UKHM, OKa3aBLIMX
ONpeieJIAIoNIee BIMSAHME HA Pa3BUTHE TEXHHKH H TEXHOJIOTHMH, METOAAX HAy4HOro NO3HaHWs
npupoasl. B mporpamMy BKIIOYEHO COAEp)KaHHE, HampaBieHHOE HAa (OPMHUPOBAHHE Y
CTYIEHTOB KOMIETEHLIMH, HeoOXoauMbIX s kadecTBeHHoro ocoenuss OINOIT CTIO na 6ase
OCHOBHOTO 00uiero o0pa3oBaHus ¢ NOJTy4eHHEM CpeqHero obuero o0pa3oBaHus;, MPOrpaMMBbl
NOATOTOBKH  KBaNH(UUUPOBAHHBIX  pabOyMX, CHyXaluX, [pOrpaMMbl  MOATNOTOBKH
CMEUHATACTOB CPEIHETO 3BEHA.

B panHOli nporpamme omnpeneneHsl ¢opmMa TpOBEACHHs, HeNH, 33Ja4H  y4eOHOi
JUCLMIUIHHBI, MPEACTAaBICHb MaTepHaibl Ul TEKyLeH H MpOMEXYTOYHOH arrecranuu. B
NporpaMMe peajin30BaHbl AUIAKTUYECKHE MPHUHLMITB O0yHYeHUs: LETOCTHOCTD, CTPYKTYPHOCTS,
OTpaXKCHAa  B3aUMOCBSI3b  MEXIY  OTACJNBHBIMH  JJIEMEHTAMH  CTPYKTYpPbl,  YYTEHBI
MexTnpeaMeTHbie cBA3M. [lacnopt mporpaMMbel OOOCHOBAaHHO M TOJIHO OTPaKaeT COAEpIKaHUE
JIHCL{MIUTHHBIL, €€ pOJib H MECTO B MOATOTOBKE CMELUAIMCTA CPEAHEr0 3BEHA, PACKPBIBAET LIEJH H
3aa4u y4eOHOH MUCUMIUIHHBL. TeMaTW4YecKui MIaH U COJAEp)KaHHE Y4YeOHOH IMCLIMIUTHHBI
pacKpsiBaeT IMOCNIEAOBATEIBHOCTh MPOXOXKICHHUS TEM, COOTBETCTBYET Y4eOHOMY IIaHy H
pachpeeieHHIO YacoB.

Conepxanue paboueil nporpammbl yueOHOH JUCLMIUIMHBI TOJHOCTBIO COOTBETCTBYET
tpeboBanusimM O®I'OC cpennero npodeccuonanbHoro obpasopanus no cneuuanbHocTd 09.02.03
[IporpaMMHpOBaHHE B KOMIIBIOTEPHBIX CHCTEMax H CcrnocoOcTByeT S(@EeKTHBHOH H
Ka4€CTBEHHO# NMOAr0TOBKE MOJIOABIX CIELIHATHCTOB.

IlepeueHp pekOMEHAYEMOH OCHOBHOM MW JONONHUTENBHOH JIMTEpATyphl BKIHOYaeT
OOIIENOCTYHBIE HCTOYHHKH, U3JAaHHBIE B MOCHeAHee BpeMs (HE Mo3aHee S5 JeT).
Ilepeuncnennbie MHTEpHET — pecypChl aKTyallbHbl H JOCTOBEPHBI.

PaGouas nmnporpamma aucuuruiHbl «®u3uka» MOXKET ObITh PEKOMEHAOBaHA IS
HCTIOJIB30BaHUS B yueOHOM mpolecce mnpu moAarotoBke no coeuuansHoctd 09.02.03
IIporpammupoBaHy€e B KOMIIBIOTEPHBIX CHCTEMAX.

Penensent: \
Kanaupar nejarormueckux HayK, JHPEKTOp GQHIHdA HEFIAPCKOTO  TOPrOBO-
9KOHOMHYECKOro Kojuie[ka» B I. I'enenmkuke :
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Peunensnsn
Ha y4eOHy10 nporpammy y4uebHoi aucuunaunsl I1J1.03 ®Ousuxa
Ans cneunanbHocTH 09.02.03 TIporpaMmupoBaHue B KOMITBIOTEPHBIX CHCTEMAX

Pabouas nporpamma y4eGHoi aucummumest I1/1.03 ®usuka pa3paboTaHa Ha OCHOBE
TpeGoBaHnii denepanbHOro rocy1apCTBEHHOTO 00Pa30BATENHHONO cranaapra (nanee — ®I'OC),
MPEABABIACMBIX K CTPYKTYpE, COACPIKAHHIO M PE3YJIBTaTaM OCBOCHHS YY€OHOM JHCLMIUTHHEI
b/1.07 ®usnka, B COOTBETCTBUH ¢ PexoMeHIauusMH 1o OpraHM3all¥H MOJYYEHHUs] CPEIHErO
obmiero o00pa3soBaHMs B MpefeNax OCBOGHHA O00OPa30BaTE/BHBIX NpOrpaMM  CPEIHEro
npodecCHOHaNBbHOrO 00pa3soBaHHs Ha 0a3e OCHOBHOIO OGLIEro 00pa3oBaHUs C Y4YETOM
TpeboBanuii ®I'OC no cnenuanbHOCTH CPEAHEro NPO(ECCHOHATBHONO obpa3oBanus (nanee
CIIO) 09.02.03 IIporpaMMHpOBaHHE B KOMNBIOTEPHBIX CHCTEMAX, YTBEPXKAEHHOTO MPHUKA30M
Munucrepcrea o6pasoBanus u Hayku Poccumiickoli ®enepanmn ot 28.07.2014 Ne804,
3aperucTpupoBad B Munucrepctse 1octunmu 21.08.2014 Ne 33733.

PaGoyass mporpamMma sBiSeTCs YacTbiO OCHOBHOH MPOQECCHOHATBHOMN o0pa3oBartebHO
nporpamMmbl B cootBeTcTBHH ¢ ®I'OC cpennero (nonHoro) obmero o6pasosanus 1 ®I'OC no
cneuuaneHoctd  CIIO  09.02.03 [IIporpaMmupoBaHHME B KOMIBIOTEPHBIX CHCTEMAX ¢
kBatHukanuer «TexHuK — nporpaMMucT.

Pabouyas mnporpamma yuyeGHOM AMCUMIUIMHBI HampaBieHA HA OCBOGHME 3HAHME O
(yHnamenTanbHBIX (H3MUECKHX 3aKOHAX M MPHHIMNAX, JIEKAMX B OCHOBE COBPEMEHHOM
(u3nyeckoll KapTHHBI MHpa; HauboJee BAKHBIX OTKPHITHAX B 00JACTH du3uku, okazaBIIMX
ONpEACNSIOIEe BIMAHNE HA Pa3BUTHE TEXHUKH M TEXHOJIOTHH, METOAAX HAyYHOrO TMO3HAHMA
Npupoabl. B mporpamMMy BKIIIOYEHO COJEpXKAHHE, HAIpPABICHHOE HA (DOPMHDOBAHHE Y
CTYyI€HTOB KOMIETECHIIHHA, HEOOXOAUMBIX 1is kadecTBeHHOro ocsoeHuss OIIOIT CIIO ua 6ase
OCHOBHOTrO 001Iero 06pa3oBaHHs C NMOJyYCHHEM CPEIHEro o6iero o6pasoBaHus, NporpaMmmbi
NOATOTOBKH  KBAIM(UUMPOBAHHBIX  pabO4MX, CIyXalMX, NPOrpaMMbi  MOATOTOBKH
CIELHATHMCTOB CPEAHEr0 3BEHA. :

Iacnopt nporpamMmsl 0GOCHOBAHHO H TIOJIHO OTPAXKAET COAEPKAHHE JUCLIUTLIHHDI, ee poJb U
MECTO B MOATOTOBKE CNEHAIHCTa CPEAHEr0 3BEHA, PACKPHIBACT LEJH U 3a1a4d y4eOHoM
mucuumiHel.  Onpenenensl TpeGOBaHHA K YMEHHSAM W 3HaHMSM CTyIeHTOB. IIporpamma
paccuntana Ha 181 wac (121 wac — aypurtophas Harpyska, 60 4acoB — caMOCTOATENbHAsA
pabora). TemaTuueckmif IUIaH ¥ comepkaHWe y4eOHOW IHCLHILIAHBI pacKpbiBaeT
N0C/IE/I0BATENIbHOCTE NPOXOXKICHHS TEM, COOTBETCTBYET yueGHOMY TUIaHY M paclpeieNiCHUIO
4acos. B nporpamme onpenenens! ¢popma npoBenenus, neny, 3a1aud y4eGHOM JUCLMILIHHDI,
MpeACTABICHBl MaTepHANbl Ul TEKylleW H NPOMEXYTOYHOH arrectauud. B mporpamme
PCAIN30BaHbl IUNAKTHYECKHE NPHHLMIBI 00y4€HHs: LeIOCTHOCTh, CTPYKTYPHOCTD; OTpakeHa
B3aHMOCBA3b MEXY OTACITbHBIMHE JJIEMEHTaMH CTPYKTYPBI, YYTEHBI MEXKIIPEAMETHBIE CBSI3H.

Conepxxanue paGoueii nporpaMmbl y4eOHOM JHCHMIUIHHBI T[OJHOCTHIO COOTBETCTBYET
Tpebosanusm OI'OC cpeanero npodeccnonanbHOro o6pasosanus no cnenpanbrocty 09.02.03
IlporpaMmupoBanie B KOMIIBIOTEPHBIX CHCTeMaX. M3ydeHWe JaHHOW AMCLMIIMHBI
crocodcTByeT 3QPEKTUBHOM W KA4ECTBEHHOM NOATOTOBKE MOJIOBIX CHELHATHCTOB.

[lepeuers pexomeHmyemol OCHOBHOW M  [OTOJHMTENHHOH JIHTEPATYPhl BKIIOYAET
OOIIENOCTyNIHBIE HMCTOYHMKH, W3JAHHBIE B TNOCIEAHEe BpeMs (He mo3nHee 5 JIET).
Ilepeuncnennbie HuTepHET — pecypehl akTyanbHbl U JOCTOBEPHEI.

Pabouas nporpamma mucummiumbl I1]1.03 Ousekd: MowkerT ObiT pPEKOMEHIOBAHA UIA
MCNONb30BaHMS B y4eOGHOM mpolecce NpH /NOALOTOBKE - b, cnenuansHoctd  09.02.03

Peniensent: :
Kanauaar TeXHHYECKUX HAyK, MPENoAaBaTelb

®I'bOY BO Ky6I'y JLJI. JleBun




