Mognucano unposoi nogmucero: [OCYIAPCTBEHHOE BIO/DKETHOE

rOCYOAPCTBEHHOE BIOJIXKETHOE

YUPEXIEHIE BbIC PECTYBAMKIA
KPbIM "KPbIMCKI MHXKEHEPHO-MIEAATOTUUECKIAV YHUBEPCITET UMEHI

OBPA30OBATE/IbHOE b Ll Lo T \\-:s’“%m’n
YYPEXOEHWE BbICLLErO . Sisiciconns 55 ¥ é‘c;;
OBPA30BAHWA PECMNYBJTKN 12 'g \ ;
KPbIM "KPbIMCKWIA MHXEHEPHO- 12 33’3‘1i?iﬁiﬁi@}}z%}s;;m:rocmmamos = “ \ n .
NERATOTVYECKWM YHVIBEPCUTET sowmenmcaamiesmorens L GrHHE T 2
MIMEHW OEB3/ AKYBOBA" s e o = é 3
.

MHUHHUCTEPCTBO OBPA3OBAHMS, HAYKHU U MOJIOJIEXKU PECITYBJIMKU KPbIM

Tocynapersennoe G1omxeTHoE 06pasoBaTeabHoe yUpexaeHHe BbICIIero o0pa3oBaHus
Pecny0sinkn Kpoim
«KpbIMCKHIT HHKCHEPHO-IeXaroraaeckuii YHHBepcHTeT uMeHH Penzn SAxyGosar»
(I'BOYBO PK KUITY umenn ®e3n HxydoBa)

Kadeapa rexnosorunueckoro oOpazoBanus

COI'JTACOBAHO YTBEPXIATO
Pykosomurens QITOI]
Y. Abnynrazuc

«A» PR 202{ . «

3aBemypouit kadenpoi

) _P.. Cyneiimanos

0» 08 2021 r.

PABOYAS IIPOTPAMMA AN CHUAITIUHBI
b1.B.09 «Xumus»

Harpasienne noarorosku 20.03.01 Texnocdepnas 6ezomacHocTs
IIPO(HIB TOATOTOBKH «Be30MacHOCTE TeXHOIOIrHIecKUX IIPOLIECCOBY

(haKyIETeT HHKEHEPHO-TEXHOMOTHYECK

Cumepormomns, 2021



PaGouas mporpamma nucriumnuas: 51.5.09 «Ximvms Anst 6aKanaBpOB HAITPABIEHHS
noarorosku  20.03.01  TexnochepHass 6Ge30macHOCTS, [podums «BezomacHocTh
TEXHONIOIMHECKUX MPOLIECCOBY COCTaB/IeHa Ha ocHoBaHMH DI'OC BO, ytBepxmennoro

npukasoM Munucrepersa  obpaszoBamus u Haykn Poccuiickoii ®enmepamum ot
21.03.2016 Ne 246.

Cocrasurenu
padoueli mporpaMme!

- C.B. A6xauposa, mor.

% H.C.A6u6ynaesa, nper.

Pabouas nporpamma pacecmorpena u 0no0OpeHa Ha 3ace1aHnu Kade Pl
TEXHOJIOTHYECKOro 00pa3oBaHus

oT oY DB, 20 24 r., mpotoxon Ne 43

3aBenyIOIUH Kadenpoii P.W. Cyneiimanos

O0MHCH

Pa6ouas mporpamma paccMoTpeHa 1 of00peHa Ha 3acegannn YMK HH)KEHEPHO-
TEXHOJIOTHYECKOTO (haKyIbTeTa

oT 2008 2024 r, nipotokon No o

Ilpencenarens VMK %A deBaToB

NoATHChH




TB-19: Pa6ouast nporpamma aucuuruiiabl 51.5.09 «Xumums»

1.Padouas mporpamma aucuuiuinibl b1.6.09 «Xumus» aias OakajaBpuara
HanpasJjenuss noaroroBku 20.03.01 Texnochepnas 0e30nacHOCTb, NPOPHID
NOAroTOBKM «be30MacHOCTh TEXHOJIOTHYECKUX MPOIECCOB).

2.IlepeyeHs MJIAHMPYeMBIX pe3yJbTATOB OOy4YeHHUS 1O JAUCHMILIMHE,
COOTHECEHHBIX C IUIAHMPYEMbIMHM Ppe3yJbTATAMH OCBOCHHUSI 00pa30BaTeIbHOM
NpPOrpamMMbl

2.1. Hesp u 32024 U3y4YeHUs] JUCHUILTHHBI (MOIYJIA)

Ienv oucyunnunwvt (mooyns):
— c(hopMHUpPOBATh y CTYJCHTOB OCHOBHBIC INPEJCTABICHUS O BEIICCTBE KaK OJHOM H3
BUJIOB JIBIDKYIIEHCS MAaTepUH, O MyTAX, MEXaHU3MaX U CIOco0ax MpeBpalieHUs] OJJHUX
BEILIECTB B JIPyryue, OCBOUTh OCHOBHBIE 3aKOHBI XMMHUHU U UCMOJb30BAHUE ATUX 3aKOHOB
B CBOEUM MPAKTUYECKOW NIESITEIBHOCTH, MOJYYCHUE OCHOBHBIX TEOPETUUECKUX 3HAHUM
M0 KypCy XUMHH, TOJyYEHUE HABBIKOB BBIMOJHEHHS JIA0OpaTOpHBIX pPadboOT, yMEHHE
peliaTh TUIMOBBIE 3a/la4d U MHUCATh YPABHEHUS PEAKIIUMA M OCHOBHBIE 3aKOHOMEPHOCTH
Pa3BUTHUSI XUMUYECKUX PEAKIIUNA, CIIOCOOHOCTH K JaJIbHEHIIEMy caM0ooOpa30BaHUIO U
HCIIOJIb30BAHUIO TIOJYYCHHBIX 3HAHUW W YMEHUH B HU3YYEHUU TMOCIEAYIOIINX
JTACITUTLINH.

Yueonvie 3a0auu oucyunaunvt (mooyns):
— IIepeaTh OCHOBHBIE TEOPETUUECKUE 3HAHUS 110 KypCy XUMHUH;
— MIOMOYb YYaITUMCSI OJIYYUTh HAaBBIKU MPOBEACHUS J1a00paTOPHBIX IKCIIEPUMEHTOB;
— Hay4MThb pelllaTh THUIMOBBIE 3aJaud M PACIHUCHIBATH YPAaBHEHHUS pEaKIUil, 4YTO
CIOCOOCTBYET HEPOPMATLHOMY YCBOCHHIO TEOPETUYECKOIO MaTepHUaa;
— c(opMUPOBATH HABBIKU XUMUYECKOTO MBIIIICHUS Y CTYACHTOB.
— B pe3ynbrare u3ydeHHs] Kypca XHMHH CTYJIEHTBHI JOJDKHBI NMPUOOPECTH 3HAHUS,
KOTOpbI€ TOMOTYT OCYIIECTBJISITh IEJAarOrH4ecKyr0 JEATebHOCTh Ha OCHOBE
CHeUATbHBIX XUMHUUECKUX 3HAHUM.

2.2. IInanupyemble pe3yabTaThbl 0CBOCHHS M CHHUIIHHbI

[Tpouecc u3yuenus aucuumuivael b1.6.09 «Xumus» HampaieHn Ha ¢opMupoBaHHE

CIEAYIOIUX KOMITETCHIINM:
OK-10 - crtocoOHOCTBIO K MO3HABATEIBHOM JEATEILHOCTH
[IK-16 - cnocoOHOCTBIO aHANIM3UPOBATh MEXAHU3MbI BO3JCHCTBUS ONACHOCTEH Ha
YeJI0BEKa, ONPEIEIATh XapaKTeP B3aUMOJEHCTBUS OpraHu3Ma 4eJI0BeKa ¢ OACHOCTIMU
Cpelpl OOMTaHHUS C YYETOM CleUU(UKH MEXaHU3Ma TOKCUYECKOTO ACHCTBUS BPETHBIX
BEIIECTB, SHEPreTUYECKOr0 BO3ACUCTBUA M KOMOWHHUPOBAHHOTO ICHCTBHS BpPEIHBIX
¢dakTopoB

B pe3ynbraTte n3ydeHus: JUCUUIUIMHBI CTYACHT JTOJKEH:
3HaTh:
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— UCTOPHUIO, TEOPHIO, 3aKOHOMEPHOCTH W  TNPHUHIUIBI  TIOCTPOCHHUS U
(GYHKIIMOHUPOBAaHMS 00pa30BaTEIHLHOTO MPOIEcca, POJIb U MECTO 0O0pa30BaHUS B
KU3HM dYeJOBeKa W 00mecTBa B 00JacTH TyMaHUTApHBIX 3HAHHWH, HCTOPHIO,
TEOPHIO, 3aKOHOMEPHOCTH M TPHUHIMIBI TOCTPOCHUS M (YHKIIMOHUPOBAHUS
00pa3oBaTeILHOTO TMPOIecca, POJb U MECTO OOpa30BaHUS B JKM3HU YEIIOBEKA U
oO1mrecTBa B 00J1aCTH €CTECTBEHHO-HAYYHBIX 3HAHUM;

— UCTOPUIO,  TEOPHUIO, 3aKOHOMEPHOCTH W  NPUHUUIOBI  TOCTPOCHUS U
(YHKIIMOHUPOBAaHMS 00pa30BaTEIHLHOTO MPOIEcca, POjb U MECTO 0Opa3oBaHUS B
’KU3HU YeJIOBeKa U 00IIeCTBa B 00JIACTH HPABCTBEHHOTO BOCITUTAHHUS

Ymersb:

— HCIIOJIb30BAaTh COBPEMEHHBIE, B TOM YHCJIE€ WHTEPAKTHBHbIE, (DOPMBI U METO]IbI
BOCIIUTATEIbHOM  pabOThl B ypOYHOM U  BHEYPOUHOM  JEATEIHHOCTH,
JOTIOJIHUTENIBHOM 00pa30BaHUU JETEH;

— OCYILIECTBJIATh OTOOp Yy4eOHOIro coAepX aHWs A pealu3allid B Pa3IMYHbIX
¢dopmax 0OydeHHS TEXHOJOTUU B COOTBETCTBHHM C JUAAKTHUYECKUMHU LETSIMHU U
BO3PaCTHBIMH OCOOCHHOCTSIMH  OOYYaroIIMXCs; MPEeIMETHBIM COJAEpKaHUEM
TEXHOJOTHHM; YMEHUSMHU OTOOpa BAapUATHUBHOTO COJEpPXKAHUS C Y4ETOM
B3aMMOCBSI3H YPOUHON M BHEYPOUHOU (hOpM 00yUEHUSI TEXHOJIOTHUH.
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Baanern:

— Merogamu, dbopMaMHd U CPEJACTBAaMHU OOYYEHHS, B TOM YHCIIC BBIXOIAIIUMHU 32
paMKH y4eOHBIX 3aHSATUH, M1 OCYIIECTBICHUS TPOCKTHOM JEeATEIbHOCTH
oOydJaromuxcs, TPOBEJACHUS Ja0OpPAaTOPHBIX SKCIEPUMEHTOB, AKCKYPCHOHHOM
paboThI, MOJIEBON MPAKTUKH H T.I1.;

— IEUCTBUSIMU OpraHU3alMyd pPa3jIMYHbIX BHUJOB BHEYPOUHOH JI€ATE€IBHOCTH:
UTPOBOM, y4e0HO-HCCIIE0BATENbCKOM, XYJI0KECTBEHHO-IPOTYKTUBHOM,
KYJbTYPHO-JIOCYTOBOM C Y4E€TOM BO3MOXKHOCTEH 00pa30BaTElIbHOM OpraHU3alluH,
MeCTa KUTEJIbCTBA U HICTOPUKO-KYJIBTYPHOTO CBOEOOPAa3un PEruoHa.

3. Mecro aucuuiuindbl B crpykrype OITIOIL.
Jucnmnnuaa b1.5.09 «Xumus» OTHOCHUTCA K JUCHUIUIMHAM 0a30BOM YacTu
y4eOHOTO0 TUIaHAa.

4. O0beM TMCHUIINHBI (MOAYJIs1)
(B 3a4eTHBIX EIWHUIIAX C yKa3aHUEM KOJIMYECTBA  aAKAJEMUYECKUX WU
ACTPOHOMHUYECKHUX YacOB, BBIJICICHHBIX Ha KOHTAaKTHYIO paboTy oOOydaromuxcsi c
npernofaBareneM (MO BUJAM YYEOHBIX 3aHATHH) M Ha CaMOCTOSITEIIbHYIO pPaboTy
00yJaroIIXcsi)

KonTakTHbIE Yachl
Oo1mee KOJI-BO Konrpoab
Cemectp KOJI-BO 3ad. 1263/ P2 cem. CP (BpeMs Ha
4acoB €IMHHUII Beero | nex P L e . u3 KOHTPOJIb)
2 108 3 36 18 | 18 45 Ok3 (27 4.)
Htoro mo ODPO 108 3 36 18 | 18 45 27
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5. Coaep:xxaHue IMCUMILUIMHBI (MOAYJsl)) (CTPYKTYPHPOBAaHHOE MO TeMaM
(pa3aesam) ¢ yKazaHueM OTBeJIE€HHOT0 HA HUX KOJHYECTBA aKaJAeMHUYeCKHUX WIN

ACTPOHOMHUYECKHUX YACOB M BU/I0B Y4eOHbIX 3aHATHI)

KonunuecTBo yacoB

HaunmenoBanue tTem ouHast hopma 3a04Hast hopma Popma
- ) S TEKYIIETO
(pasnenos, Monyseii) | £ B TOM, 4CJI€ 5 B TOM, 4CJI€ KOHTPOIS
Q Q
& nmab | mp [cem| U3 | CP A 1 | na6 mp |[cem| U3 | CP
1 2 4 5|6 7|8|9|10|11|12|13]|14]15 16
Tema 1. Jlekmus P—
1.OcHOBHBIE TOHATHS 7 2 3 naGoparopHast
M 3aKOHBI XMHH. pabora, samura
oT4yeTa
Tema 2. Jlexmus 2.
OCHOBHEBIE TTOJIOKEHHS
KBaHTOBO-
MEXaHU4eCKOU TEOpUHr g 6 KoHTpOTbHas
CTPOCHUS aTOMA. paGora
OcHOBBI TEOpUHU
XUMHYECKOH CBSI3H.
Tema 3. OCHOBBI
XUMHYECKOI
KOJJIOKBHYM;
TEPMOIMHAMUKH. 10 5 5 naGoparopaas
TepMOXI/IMI/I‘{eCKI/Ie pabora, 3amura
pacyeThl oriera
Tema 4. Xumnueckas KOMIOKBHYM;
KUHETUKA U 8 2 4 nabopartopHas
paBHOBecHE. paGota, sauta
oT4yera
Tema 5. PacTBOpEI KOIOKBIYM:
naboparopHas
12 4 6 pabora, 3amura
oT4yera
Tema 6.
KOJIIIOKBUYM;
OKHCIIUTEILHO- 8 ) 4 naGopaTopHas
BOCCTAHOBUTEJIbHBIE pabora, auura
oT4eTra
peakiuu.
Tema 7. DnexTponus. KOHTpOBHAs
. abora;
3aKOHEBI JICKTPOJIN3a pat
Koppo3susi. KOJUIOKBHYM;
PP 8 2 4 nabopaTopHast
pabora, 3amura
oT4era
Tema 8.MeTaimsbl.
nabopaTopHast
OO6mue puznyeckue u 10 5 6 paGoTa, sawuTa
XUMHWYECKHUE CBOMCTBA. oTueTa;
KOJUIOKBHYM
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Tema 9..

Hemeramne. O0mue
¢dusnveckne u 10| 2 2 6
XUMHUYECKHE CBOMCTBA.

nabopaTopHast
pabora, 3amura
oryera;
KOJUIOKBHYM

Bcero uacos
JUCLHHUILINHE

81|18 | 18 45

4acoB Ha KOHTPOIIb 27

5. 1. TemaTuueckuii MJIaH JeKIUMI

Ne nekig

Tema 3angaTusa u BOITPOCEHI JICKIIUH

®opma npoBe
JICHUSI
(axTHB.,

KomnnuectBo
JacoB

WHTEPAK.)

OPO | 3D0

=

Tema 1. Jlekimsa 1.OCHOBHEBIE TOHATHUSA U 3aKOHBI
XAMHH.

OcHogHble 80npocol:

3aKOH COXpaHEHHSI MACChI, IOCTOSIHCTBA COCTaBa,
ABOrazpo u ero CjiaeiCTBHUS.

Ennanna konnuecTsa Bemecrsa. MossipHas
Macca. MospHbIid 00beM.

XUMHYECKHH SKBHUBAJICHT.3aKOH YKBHBAJICHTOB.
CpoacTBO K 3JIEKTPOHY. DHEPT ST MOHU3ALINH.
BaneHTHOCTh, CTENEHb OKHCIICHUS.

AKT.

2

Tema 2. Jlexuust 2. OCHOBHBIE TOJIOKEHUS

KBAaHTOBO-MEXaHUYECKOM TCOPHUH CTPOCHHUA aTOMA.

OCHOBBI TEOPUU XUMUYECKOU CBSI3H.
OcHognble 80npocol:

[Tpunuun HeonpeaeneHHocTH [ eitzendepra.
KopryckynsspHO-BOJIHOBOM IBOMCTBEHHOCTH.
KsantoBbie uncna.llpunuun [Taynu. [IpaBuno
Kneukosckoro. [IpaBuno XyHpa.

OCHOBBI TEOPUHM XUMHUYECKOW CBA3U. MeTo
BAJICHTHBIX CBsI3€M. MeTO1 MOJIEKYJISIPHBIX
opOuTaneu.

[Ieprnoanueckuii 3aKOH U NEPUOANYECKAs CUCTEMA
Menneneesa.

AKT.

Tema 3. OCHOBBI XUMHUYECKOUN TEPMOIUHAMUKH.
TepMOXUMUYECKHE PACUEThI

OcHosnvle eonpocwl.

BuyTpenns sHeprusi. DHtanbenus. 3akoH 'ecca u
ero cienacreue. [IepBplil 3aK0H TEPMOAVMHAMUKH.

Teruora oOpa3oBaHUs U CTOPAHUS.

AKT.
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Ourtponus.BTopoil 3akoH TepMOIUHAMUKH.
Oueprus ['n66ca. Tpetuit 3aK0H TEPMOTMHAMUKH.

Tema 4. XuMnueckasi KHHETHKA U paBHOBECHE.
OcHosHbie 60npochwi:

CucteMbl TOMOT€HHBIE U TE€TEPOr€HHBIE.
Bnusinne TemnepaTypsl Ha CKOPOCTh XUMHYECKOU
peakuuu — npaswiio Bant-I'odda.

Xumunyeckoe pasHoBecue. [Ipasuiio Jle Ilarenbe.
Karanu3. Katanuzatopsl. JHeprusi akTUBalIUH.

AKT.

Tema 5. PactBOpbl

OcHosHble 80npochyi:

PactBOpBI, pacTBOpUTEIH, PACTBOPEHHOE
BEILECTBO, TEIUIOTa pACTBOPEHUS TBEPIOTO
BEILECTBA.

MaccoBasi 107151 paCTBOPEHHOT'O BEILIECTBA,
MOJISIpHAst © HOpMaJIbHAsI KOHIICHTPALIUSL.
3aKoHbI pa30aBICHHBIX PACTBOPOB
HEANEeKTpoauToB. OcMmoc. OcMOTHYECKOE
nasienue.3akoH Baut-I'ododa.

3akonsl Payns. Kpuockonuueckas u
70yIHOCKOMMYECKast KOHCTAHTHI.
I'mpponus. Koncranrta ruaponusa. CreneHb
JTMCCOLIMALINH.

AKT./
NHuTepaxr.

Tema 6. OKHCINTETBLHO-BOCCTAHOBUTEIIbHBIE
pEaKIHH.

OcHosHble 60npochwi:

Knaccudukamus 1ucrnepcHbIX CUCTEM.
CtpoeHue MULIETUTBI

Komnounnnsie pacTBOpEL. Y CTONYUBOCTD
KOJUIOMAHBIX pacTBOpoB. IIpasuiio Ilymneie-
lapan.

AKT.

Tema 7. Dnektponus. 3aKOHbBI AIEKTPOIU3A.
Koppo3us.

OcHosHble 60npochyi:

Tunsr OBP.

MertoJ 2eKTpoOHHOTO OajaHca.

XHUMHUYECKHE HCTOYHUKHU TOKA.

["anpBaHMYECKHE DTIEMEHTBHI.

DnexkTpoaHbIM NoTeHIHal. Y paBHeHue HepHcera.

AKT.

Tema 8. Metamibl. O6mue pusndyeckue u
XUMHUYECKUE CBOVCTBA.

OcHognbie 6onpocul:

DJEeKTpOIN3 pacIiaBOB U PACTBOPOB.

AKT.
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DNEeKTPOAHBIE IPOLIECCHI.
3akonbl Dapajes.
Kopposus. Buael kopposun.

Tema 9.. Hemeramner. O0mue puszndeckue u AKT.
XMMHUYECKUE CBOVCTBA.

OcHognbie 6onpocul:

Ankansl. Ankenbl. Ankusabl. HoMeHknaTypa.
OO61mue XuMHUYeCKre CBONCTBA.
Bricokomonekyisipabie coenquaenus. [lonmnmepst.
Bonokna. Knaccuduxaiys BoJOKOH.
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Hroro

18 0

5. 2. TeMbl NpaKTHYECKUX 3aAHATHI

(He MpeyCMOTPEHO Y4eOHBIM IUIAaHOM)

5. 3. TeMbl cCeMMHAPCKHUX 3aHATHI

(HE MPeTYCMOTPEHBI y4eOHBIM TIITAHOM)

5. 4. Ilepevenb 1a00paTOPHBIX padoT

E Dopma npoBe| 1o yecTO

w JCHUS

§ Tema paGoTsl 1 BeIpabaThIBa€MbIE KOMIIETEHITUU (axru., 4acoB

< WHTEpaK.) 0DO 300

1. |JlabopatopHnas pab6ora Ne 1. OcHOBHBIE KJIacChl AKT. 4
HEOPraHUYECKUX COECAUHEHUM.

2. |JIaboparopnas padora Ne 2. Xumudeckas AKT. 2
TEPMOIMHAMHKA

3. |JlaGoparopnas padota Ne3. Xumuueckas AKT. 2
KMHETUKA U XUMUYECKOE PaBHOBECHE.

4. |JlaboparopHas padota Ne 4. CriocoObl BbIpaKEHUS AKkT./ 2
KOHIICHTPAIUN PACTBOPOB. WuTepakr.

5. |JlaGoparopnas padota Ne 5. PacTBOpBI AKT. 2

6. |JlaGopaTopnas pabota Ne 6. OKHCIUTETHHO- AKT. 2
BOCCTAHOBUTEJIbHBIC PEaKIIUH.

7. |JlaGoparopHnas padota Ne 7. Xummuueckue Axrt./ 2
cBoricTBa MeTauios .Koppo3us meramios. WNHuTepaxr.

8. [JIaboparopnas pabota Ne§. Xumudeckue cBoicTBa|  AKT./ 2
HEMETAJIOB. HNuTepaxr.
Hroro 18 0

10
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5. 5. Tembl HHAUBUAYAJIBbHBIX 3aHATHH

(HEe MpeyCMOTPEHO Y4eOHBIM IUIAaHOM)

6. IlepeuyeHb yueOHO-METOANYECKOT0 00eCIIeYeHU IJISI CAMOCTOSTEILHOM

padoThI 00yYAKOIIKUXCS M0 JUCHUIIMHE (MOAYJII0)

CamocTtosaTenpHas paboTa MO TaHHOW JTUCIUIUIMHE BKIIIOYAET Takue GopMbl pabOTHI
Kak: paboTa ¢ 0a30BBIM KOHCIIEKTOM; IMOATOTOBKAa K KOJJIOKBUYMY; IMOJATOTOBKA K
KOHTPOJIBHOU pabote; JabopaTopHas paboTa, MOATOTOBKAa OTYETa; MOATOTOBKA K
JK3aMEHY.

6.1. Conep:kaHue cCaMOCTOATEIbHOI PA0OTHI CTY/ICHTOB MO JUCHUILIHHE (MOIYJII0)

HaumenoBanue TeM u BOITIPOCHI, BBIHOCUMBIC Ha

Koi-Bo uacoB

No ®opma CP
6 p
CaMOCTOSITEIIbHYIO paboTy
OdO | 3P0
1 |Temal. Jlekmus 1.OcHOBHBIE ITIOHATHSA U 3aKOHBI | OArOTOBKA K
KOJUIOKBUYMY; 3
XUMHH. naboparopHas
OCHOBHBIE BOIIPOCHI: pabora,
Oxcunpl. MapoKcub! HOATOTOBKA
ABLL UJIp ABL. oTuera
Comn. Kucnorsl.
['eneTnyeckas cBSI3b MEXy OCHOBHBIMU KJIacCaMU
HEOPTaHUYECKUX COSTUHECHUM.
2 |Tema 2. Jlexiusa 2. OCHOBHBIE TTOJI0KEHHUS HaGOPgTOPHa’I
o pabora,
KBAaHTOBO-MCXaHWYCCKON TCOPUH CTPOCHNUS aTOMA. | |\ - 6
OCHOBBI TEOPUU XUMUYECKOU CBSI3H. oTuera;
OCHOBHBIE BOIIPOCHL: rosroTonia 7
KOHTPOJILHOX
BanenTHOCTS. pabote
Mexanu3m 00pa3oBaHusl XUMUYECKOM CBSI3H.
Buapl xumndeckoi cBs3u. MeTamndeckas,
BOJIOPOJIHASI CBS3b.
3 |Tema 3. OCHOBBI XUMHUYECKON TEPMOJAUMHAMUKH. TOZTOTOBKA K
T KOJUIOKBUYMY; 6
EPMOXUMHUYECKHUE PACUETHI naGoparopHas
OcCHOBHBIE BONPOCHI: pabora,
Ha a @ IIOArOTOBKAa
paMeTpbl cocTosiHUSL. DYHKIIUU COCTOSHUS. oraera
N3oxopHbIe, n300apHbIe, H30TEPMUYECKUE
MPOLIECCHI.
N300apHO-N30TEpPMUYECKUN TOTEHIHAIL.
4 |Tema 4. Xumuueckasi KHHETUKA U paBHOBECHE. TO/IrOTOBKA K 4
. KOJIOKBUYMY;
OCHOBHBIE BOITPOCHI: naBopaTopHas
CucreMbl TOMOT€HHBIE U T€TEPOTECHHBIE. pabota,

Xumnueckoe paBHoBecuk. [Ipuanun Jle-I1laTense.
CwmernieHue paBHOBECHS.

11

MMOATOTOBKA
OTYeTa;
TOJTOTOBKA K
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KoHcTanTa CKOpOCTH XMMHUYECKON pEAKLINH.
KoncranTa paBHOBECHS.

KOHTPOJIBHON
pabote

Tema 5. PactBOpBI

OCHOBHBIE BOIIPOCHI:

MaccoBas 10J1s1 paCTBOPEHHOT'O BEILIECTBA
HNonHOe npoun3BeeHue BOJBI.

MIOJTOTOBKA K
KOJUIOKBUYMY;
MIOJTOTOBKA K
KOHTPOJIBHOU
pabore;
nabopaTopHas
paborta,
HOJATOTOBKA
oT4eTa

Tema 6. OKHCIUTETBLHO-BOCCTAHOBUTEIIbHBIE
pEeaKItH.

OcCHOBHBIE BOIPOCHI:

Crenenb okucnenus. [IpomexxyTounas creneHb
OKHCJIEHHSI, OKUCIIUTEIN U BOCCTAHOBUTEIH.
Bo3MoxHOCTH caMOITPOX3BOJIBLHOTO HAIIPaBJICHUS
nporekanus OBP.

[TpuHnmne! cocraBnenuss OBP.

MOJTOTOBKA K
KOJIIOKBHYMY;
nabopaTopHas
paborta,
HOJATOTOBKA
ordera

12
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7 |Tema 7. DnexTposn3. 3aKOHBI ANEKTPOJIH3A. naboparopHas
K pabora, 4
oppo3us. MOATOTOBKA
OCHOBHBIE BOIIPOCHI: oTdera;
[anbBaHMYECKHI 3JIeMEHT. XUMHUECKHE HOATOTOBKA K
KOJUIOKBUYMY;
HNCTOYHHUKHU TOKaA. HOATOTOBKA K
[Ipumenenue 3mekTpoin3a. [ 'anpBaHOCTETHS U KOHTpgm’HO“
pabore
rajJbBaHOIIJIACTHKA.
MeTtoapl 3alIATHI OT KOPPO3HUH.
8 |Tema 8.Metambl. O0mme Gpuznyeckue u TOAroTOBKa K 5

o KOJIJIOKBUYMY;
XHMHUYECKHE CBOMCTBA. naGoparopras
OCHOBHBIE BOIIPOCHI: paGora,

o IIOATrOTOBKAa
OOmume XUMHUYEeCKHEe CBOMCTBA METAJIOB. raera
CBolicTBa coJIed TSHKEIBIX METaIO0B.
du3nYecKre CBOMCTBA METAJIJIOB.
9 |Tema 9.. Hemeramiel. O0mmue Gpusnyeckue u TOATOTOBKA K 5

o KOJUIOKBUYMY;
XHUMHYECKHE CBOMCTBA. naGopatophas
OCHOBHBIE BOIIPOCHI: pabora,

o IIOArOTOBKAa
dusnueckue cBOMCTBAa HEMETAILIOB. rera
CBoiicTBa COETMHEHUI XJI0pA.

CBOICTBAa COEOUHEHUN CEPHI.
Hroro 45 0

7. ®oH/1 OLIEHOYHBIX CPECTB /ISl MPOBeIeHUs] MPOMEKYTOUYHOM aTTecTAlUN
00y4arouuxcs no JucHuIInHe (MO1YJI10)

7.1. IlepeyeHb KOMIIETEHIIUI C YKA3aAHUEM 3TANOB UX ()OPMHUPOBAHUS B IpoIecce
0CBOEeHMSI 00pa30BaTeJbHOM MPOrPaMMBbI

Heckpun
TOPBI

Komnerenimmm

O1neHOoYHbIE
CpeacTBa

OK-10

3HaThH

UCTOPHUIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPUHUUIIBI
NOCTPOCHHUS U PYHKIIMOHUPOBAHUS 00Pa30BATENHLHOTO
nporecca, pojb ¥ MECTO 00pa30BaHus B )KU3HU YEIOBEKA
u o01iecTBa B 001aCTU TYMaHUTAPHBIX 3HAHUH; HCTOPHIO,
TEOPHIO, 3aKOHOMEPHOCTH U MTPUHIUIIBI IOCTPOCHHUS U
(byHKIIMOHUPOBaHUS 00pPa30BaTENHLHOTO MPOIIEcca, POlb U
MecTO 00pa30BaHMs B )KU3HM YeJIOBEKA U 00IIecTBa B

00JacTH €CTECTBEHHO-HAYYHBIX 3HAHUN

KOJUIOKBHYM

13
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YmMmerh

UCTIOJIb30BaTh COBPEMEHHBIE, B TOM YHCIE KOHTPOJIbHAS
UHTEPAKTUBHBIE, (POPMBI U METO/IbI BOCTIUTATEIHLHON pabora;
paboThI B YPOUHOU U BHEYPOUHOM JEATEIbHOCTH, nabopaTopHast
JIOTIIOJIHUTEIBHOM 00Pa30BaHMM JIETEN paboTa, 3amuTa

oTyera

Baagers |meTomamu, popmamu u cpencTBaMu 00yYeHHs, B TOM
YHCIIE BBIXOIAIINMHY 32 PAMKU yUEOHBIX 3aHITHIMA, IS
OCYUIECTBJICHUS MPOEKTHON AESATENBHOCTA 00yJaroumxcs, JK3aMEH
MIPOBEICHUS TAOOPATOPHBIX IKCIIEPUMEHTOB,

AKCKYPCUOHHOM pabOThI, MOJIEBOU MPAKTUKH U T.1I.
IIK-16

3Hatb HCTOPHUIO, TEOPHUIO, 3aKOHOMEPHOCTH U MIPUHITUTIBI
MOCTpOeHUs U HYHKIIMOHUPOBAHMS 00Pa30BATEIHLHOTO
mpoiiecca, poiib U MECTO 00pa30BaHUs B KU3HU YEIOBEKA KOJUIOKBIYM
1 o011ecTBa B 00J1aCTH HPABCTBEHHOTO BOCTIUTAHUS

YMeTb  |OCYIIECTBIISITH OTOOP y4eOHOTO COJIepKAHUS ISt
peanu3aluu B pa3audHbIX GopMax 0OydeHHs TEXHOJIOTUU
B COOTBETCTBUH C JTUJAKTHUYECKUMU IEIISIMU U nabopatopHas
BO3PACTHBIMU OCOOEHHOCTAMH 00YyYaIOIIUXCS; pabora, saImuTa
IPEeIMETHBIM COJIEpP’KaHUEM TEXHOJIOTUN; YMEHUSIMU OTHeTd,
0T60pa BAPHATHBHOTO COICPIKAHKS C YUETOM B3aHMOCBsi3H| o 1 POIbHAA
YPOUYHOH 1 BHEYPOUHOU (popM 00yUEHHS TEXHOJIOTHH. pabota

Baagers |neiicTBUSIMU OpraHU3alMK PA3IMYHBIX BUJOB BHEYPOUHOU
NEeSTEbHOCTH: UTPOBOM, yUeOHO-UCCIEA0BATENbCKOM,
XYA0XKECTBEHHO-TIPOAYKTUBHOM, KYJIbTYPHO-IOCYTOBOH C

9K3aMEH

Y4€TOM BO3MOXHOCTEH 00pa3oBaTeIbHONM OpraHu3allii,
MECTa KUTEJIbCTBA U UCTOPUKO-KYJIBTYPHOTO CBOCOOpa3UU
peruoHa.

7.2. Onucanue nokaszareJyieid ¥ KpUTepreB OLEHNBAHUS KOMIIETEHIMA HA
Pa3JIMYHBIX 3TaNaX UX ()OPMHUPOBAHUS, ONIMCAHUE HIKAJ OLlCHUBAHUS

ypOBHI/I C(l)OpMI/IpOBaHHOCTI/I KOMIIECTEHIINHU
OueHouHbIE
CDencTBa Komnerentnocts basosslit ypoBens  |[locTaTouHbIl ypoBeHb|  BeICOKHMIT ypOBEHB
pea HecopMupoBaHa KOMIIETEHTHOCTH KOMIETEHTHOCTH KOMIIETEHTHOCTH

14
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KOJUUIOKBUYM

JlaH HenoTHbIHI

Jan HemocTaTO4YHO

JaH monHbIi,

JaH momHbIi,

OTBET, MIOJIHBIH, HO pa3BEepHYTHIN Pa3BEpHYTHIA OTBET
MPEACTaBISIOMUN |HEJOCTaTOUHO OTBET Ha MIOCTaBJIEHHBIE
coboi [IOCJIEIOBATENIbHBI |HA IIOCTABJIEHHBIE |BOIPOCHI, CTYIEHT
pa3pO3HEHHbIE 1 OTBET Ha BoOIIpocHl. B cBO0OO/IHO
3HaHMS 110 TEME  |[IOCTaBJICHHbIE OTBETE onepupyer
BOIIPOCA C BOIpochkl. CTYIEHT |TPOCIEKUBAETCS | TOHATHUIMH,
CYILLIECTBEHHBIMH |BJIa/Ie€T YyeTKast yYMEET BbIJEIIUTh
omuOKamMu B 3HaHUSIMU TOJIBKO |CTPYKTYpa, CYILECTBEHHBIE
onpenenenuaxlIpu|no ocHoBHOMY JIoTHYecKast €ro MpU3HaKH.
CYTCTBYIOT Marepually, Ho He |nocienoBaresibHocC |CTyaeHT
(GbparMeHTapHOCTB, |3HAET Tb, JEMOHCTPUPYET
HEJIOTUYHOCTh OTHEIbHBIX oTpaxarouias riryOokue
W3JI0KECHHUS. neTaien u CYILIHOCTb Y TIPOYHbIE 3HAHUS
JloroTHUTENbHBIE |0COOCHHOCTENH, PpacKpbIBaEMBIX Marepuania 1o
u JIOIyCKAeT MOHSTUN, TEOPUH, |3aAaHHBIM
YTOUHSIOIINE HETOYHOCTHU U siinennid. CTyIeHT |Bompocawm,
BOIPOCHI HCIIBITHIBAET TBEPJO 3HAET MCYEPIIBIBAIOLIE U
MIPENo/IaBaTeis He |3aTpyIHEHUs C Marepuai 1o II0CIIEI0BATEIBHO,
MIPUBOJAT K (GhOpMYyITHPOBKOI  |3aJaHHBIM rPaMOTHO H
KOPPEKIINHU OTBETA |OTPENEICHAMN. BOIIpOCaM, JIOTUYECKU CTPOUHO
o0yyaromierocs IPaMOTHO U €ro u3Jaraet

MOCJIEI0BATENILHO

ero

W3J1araeT, HO

JIOITyCKaeT

KOHTpoJIbHas paboTa |PaboTa He Homymenst 6ostee |Pabora Pabora BeImoTHEHA

BBITIOJTHEHAB WM |O/THOM OIIMOKH BBITIOJIHEHA MOJTHOCTBIO.
BBITIOJIHEHA HE i 0oJiee ABYX-  |TTOJIHOCTBIO, HO Her ommb6ok B
MOJIHOCTBIO. TpeX HEOYETOB  |00OCHOBaHUS JIOTUYECKUX
JomymieHst [IAroB PEIICHUs  |pacCyXICHUSIX.
rpyOBIe OITMOKH. HEJOCTaTOYHBI. BozmoxHo

Homymiena oqxa
oIInOKa W J(Ba-
TpH HEJOYETA.

HaJIn4Yue OJTHOU
HETOYHOCTH WJIH
OIIMCKH, HE

n1aboparopHast
pabota, 3ammra
OTYCTAa

He Bemonnena
WM BBITIOJTHEHA C
rpyobIMH
HapYIICHUSIMH,
BBIBOJIBI HE
COOTBETCTBYIOT
eI paboTEHI.

Bremoanena
YaCTUYHO UJIU C
HapylLICHUSIMHU,
BBIBOJbI HE
COO0T BCTCTBYIOT
eau

Pa6ora BrITIOTHE
Ha TIOJIHOCTBIO,
OTMEUAIOTCS
HECYIIECTBEHHBIC
HEIOCTATKH B
odopmIIeHHH.

Pabora BeImoTHEHA
MOJTHOCTBIO,
odopmiieHa B
COOTBETCTBHH C
TpeOOBAHUSMHU.

15




TB-19: Pa6ouast nporpamma aucuuruiiabl 51.5.09 «Xumums»

9K3aMCH

He packpoiT
MOJTHOCTBIO HU
OJIUH TEOP.
BOTIPOC,
MPAKTHYECKOE
3aJaHKe HEe
BBITIOJTHEHO, WIIH
BBITIOJTHEHO C
rpyOsIMU
ommnokaMu

Teop. Bonpockl
PaCKpBITHI C
3aMCYaHUsAIMH,
OJTHAKO JIOTHKA
co0uoieHa.
[IpakTruueckoe
3a/1aHue
BBIIIOJIHEHO, HO C
3aMCUYaHUAMMU:
HaMe4deH X0/
BBIIIOJIHCHU A,
OJTHAKO HE TIOJTHO
PpacKpBITHI
BO3MOKHOCTHU
BBIITOJIHCHU L

Teopetnueckue
BOIIPOCHI
PaCKpBITHI
MOJIHOCTBIO €
HECYILECTBEHHBIM
Y 3aMEYaHUSIMU.
YBepeHHO
MPENOIHOCUTCS
Marepuail,
rPaMOTHO U 10
CYILECTBY
n3naraercs.lIpakr
HYECKOE 3aJ]aHue
BBITIOJIHEHO.

[TonnocThIO
PAaCKpBITHI BCe
BOMpockl. ['ry0oko
Y IIPOYHO YCBOEH
MpOrpaMMHbBIN
MaTepual,
MCYEPIIbIBAIOLIE,
MOCJIEZIOBATEIBHO,
YETKO U JIOTUYECKU
u3Jaraercs
Marepuai.llpakruue
CKO€ 3aJlaHHe
BBITIOJIHEHO.

16
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7.3. TumoBble KOHTPOJIbHbIE 32JAHUA WIH HHbIE MATEPUAJIbI, HEOOXOAUMBbIE 1JIs
OLICHKH 3HAHUM, YMEHH i, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTepu3yIIUX 3Tanbl JOPMUPOBAHMS KOMIIETEHIIMH B MpoIecce 0CBOEHUS
o0pa3oBaTeIbHOM MPOrPaMMBbI

7.3.1. IlpuMepHbIe BONPOCHI JIsl MOATOTOBKHU K KOJUIOKBUYMY

1. KomnokBuym 1. CTpoeHue BelecTBa U XUMUYECKas CBSI3b.

2.KBanroBsie yucna. [Ipunnun [laynu.

3.DO1€KTPOHHOE CTPOECHHE MHOI03JIEKTPOHHBIX aTomoB. [IpaBuna KiieukoBckoro u
XyH[a.

4.Ilepuoanueckasi CUCTEMA U IEPUOJUYECKHM 3aKOH.

5.MoHHas CBsI3b.

6.KoBaneHTHast CBA3b.

7.Metaimueckasi 1 BOJOPOAHAs CBA3U.

8.KoymokBuym 2. XumMudeckasi TEpMOIMHAMUKA.

9.BHyTpeHHss sHeprus U dHTanbnus. IIepBelil 3aK0OH TEPMOJIMHAMUKH.
10.TemnoBoi 3phekT XUMUIECKON peakIuu. JIK30- U IHIOTEPMUIECKUE PEaAKIUH.

7.3.2. IlpumepHble 3a1aHUSA V151 KOHTPOJbHOU padoThI

1.Tema 1 "OcHOBHBIEC OHATHUS U 3aKOHBI XUMUU".

2.Haiinute 5SKBUBaJ€HT M DSKBUBAJICHTHBIE MAacChl CJEIYIOIIMX BEUIECTB: HUTPAT
meau(1l), cynbdar xeneza(Ill), rumpoxkapbonaTt HaTpus.

3.Tema 2. "Crpoenue aroma'.

4.Hapucyiite cTpyKTypHble (HOPMYNBI U YKQXKHUTE THI Ka)XJOH CBA3M B CIEAYIOLINX
COCMMHCHUSAX: THUAPOKapOOHAT aMMOHUs, TuaApodochaT Menu, THUAPOKCOXIOPHU
KaJIbIIHSL.

5.Tema 3. "TepMoauHaMuKa XUMHYECKHX ITPOLIECCOB"

6.Cranmapthbiii  terioBoit addext peaknuu 2A+B=2C pasen 150 x/[»x/Moib.
Paccuuraiite AH°00p.A, eciiu AH°00p.B=-45 x/{x/monb u AH® 06p.C= -60 kJ[>x/MOb.

7. Tema 4. "Xumuuyeckas KUHETUKA U XUMUYECKOE paBHOBecCHE" .

8.BBIUMCINTh KaK H3MEHUTCS CKOPOCTh PEAKLMU MTPU MOBBIILIEHUU TeMIiepaTypsl oT 30°
1o 70°C, ecnu TemnepaTypHbIi KOOPHUIIUEHT peakiiui paBeH 2.

9.Tema 5. "PacTBOpbl. DJIEKTPOIUTUYUECKAS JUCCOLMAIMS"

10.CocTaBbTe MOHHBIE U MOJIEKYJSIPHBIE YPAaBHEHHUS PEAKIHM, MPOTEKAIOIIMNX MEXKIY
BemecTBaMu: Na3PO4 u CaCl2; K2CO3 u BaClI2; Zn(OH)2 KOH.

7.3.3. lIpuMepHBbIe BONPOCHI K 3al[UTe JaA00PATOPHBIX padoT

1.Kakue BelecTBa Ha3bIBAKOTCA MPOCTHIMU, KAKUE CIIOKHBIMU?

17
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2.4YT1o Takoe XMMHUYECKas CBs3b. llepeuncinuTe TUIBI XUMUYECKON CBSI3HU.

3.JlaiitTe  ompeneneHue  TMOHATHUSM:  BAJIEHTHOCTb, CPOJCTBO K  JIJIEKTPOHY,
ANEKTPOTPULATEIBHOCTb.

4.00bICHATE, KakK DJIEKTPOOTPUIIATCILHOCTh BIUSET Ha O0Opa30oBaHHEC HWOHHBIX U
KOBAQJICHTHBIX CBSI3€M B COCTMHEHUSX ?

5.Yem 0OBsICHSIETCS JTOKATM30BAaHHOCTh KOBAJICHTHON CBS3MU?

6.00BsICHUTE HEHACHIIIEMOCTh U HCHAPABICHHOCTh HOHHOW CBSI3H.

7.1IpeaMer XUMUYECKON TEPMOJIMHAMHUKH.

8.Uto Takoe TepmoauHaMuueckas cucrema. [Ipuseaure npumepsl.

18
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7.3.4. Bonnpochl K 3K3aMeHy

1.OcHOBHBIE OHSTHS U 3aKOHBI XUMHHU.

2.3aKOH MOCTOSIHCTBA cOCTaBa. bepTomIuasl U JaIbTOHUIBI.

3.I'a30BbIe 3aKOHBI. 3aKOH ABOTAJPO U €r0 CIEICTBHS.

4 KBanTtoBbie yucna. [Ipunnun [Maymnm.

5.CpOaCTBO K AJIEKTPOHY U SHEPTUsl HOHU3ALUY.

6.DJEKTPOHHOE CTPOECHHE MHOI03JIEKTPOHHBIX aTomoB. [IpaBuna KiieukoBckoro u
XyH[a.

7.1lepuonnueckas cucremMa U NEPUOANYECKUN 3aKOH.

8.Bunpl xuMuueckoii cBA3U. MeToJ1 BaJIEHTHEIX CBS3€H.

9.Metoa MOJEKYJISIPHBIX OpOUTAJIEH.

10.MoHHas cB3b.

11.KoBaneHTHast CBA3b.

12.Metannnueckasi 1 BOJOPOJIHASI CBS3H.

13.BHyTpeHHSs dHEprus U SHTANbNN. [IepBbIil 3aKOH TEPMOAMHAMUKH.

14. TennoBoii 3¢ (HeKT XUMUUECKON peakinu. JK30- U IHIOTEPMUUYECKUE PEaKLIUH.
15.3akoHn ['ecca u ero cneacreue. TepMOXUMUYECKUE PACUETBHI.

16.OuTponus. Bropoii 3aKk0H TEpMOJIUHAMUKH.

17.9ueprust ['n06ca. Hanpapnenue npoTekaHusi XMMHUYECKHX MPOLIECCOB.
18.'oMOreHHsbIe U reTeporeHHble cucTeMbl. CKOPOCTh XUMHUYECKOW PEAKIIHH.
19.3akon npeiicTByromux Macc. KoHCTaHTa CKOpOCTH peakium.

20. [Topsinok 1 MONEKYJIIPHOCTh PEAKLUH.

21.3aBUCUMOCTB CKOPOCTH peakiiuu oT Temriepatypsl. [IpaBuno Bant-I'odda.

22. Karanu3 1 KaTaJn3aTopbl. AKTUBUPOBAHHBIM KOMILIEKC.

23.Xumunueckoe paBHoBecue. Koncranrta papnoBecust. [Ipunnun Jle-Illarense.
24.Crioco0bl BBIpaKEHUS] KOHIIEHTPAIIHH.

25.KomnratuBHble CBOMCTBA pacTBOPOB HEAJIEKTPOJIUTOB.

26.0cmoc. OcmoTtuueckoe naBienue. 3akoH Baut-T'odda.

27.3axkoH Payns. [lonmkenue temnepaTypbl 3aMep3aHus pacTBopoB. Kprnockonuueckas
KOHCTaHT

28.I1oBbleHNE TEeMMIEPATypPhl KUTMIEHUS PACTBOPOB. DOyTHOCKONUYEeCKasi KOHCTAHTA.

29.PacTBOpHI, X XapaKTepuCTUKa U Kinaccudukamnus. MaeansHbie pacTBOPBHI.
30.PactBopumocTts. KoaduiueHT pacTBOPUMOCTH.

31.Teopust Appenuyca. DJICKTPOIUTAUECKAS] AUCCOLIUAITHUA.

32.Cnabbie ¥ CHIIbHBIC JCKTPOIUTHI. CTENEHh M KOHCTaHTa TUCCOITUAITNH.
33.Bonopoanblii MoKazaTesb CPe/ibl.

34.I'unponns coneil. Koncranra rugponusa.

35.00mue pusznueckrue CBOWCTBA METAJIJIOB.

36.006mme pusnyeckre CBONCTBA HEMETAJIIOB.
37.0KHUCIUTETLHO-BOCCTAHOBUTEILHBIC peakiii. MeTo 1 3JeKTpOHHOTo OanaHca.
38.Hampasnenue npotekanus OBP.
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39.29neKkTponn3 paciaBoB.

40.251eKTpOJIM3 BOJHBIX PACTBOPOB.

41.3axonb1 @apanes.

42 .251eKTpoIHbIN MoTeHIIMa. Y paBHeHue HepHcTa.
43 . XuMHuuecKkue UCTOYHUKH TOKa.

44 I"anpBaHUYECKUM dJIeMeHT. DnemMeHT Januens-SIkoou.
45.Koppo3us MeTaiuioB. Buasl Koppo3uu.
46.Crioco0BI 3aIUTH OT KOPPO3HUH.

47.001me XUMHYECKHE CBOMCTBA METAIIIOB.
48.001mme XUMUIECKHE CBOMCTBA HEMETAIIOB.
49.CBoiicTBa cepbl U COETUHEHU CEPBI.
50.CBoiicTBa a30Ta ¥ COEIUHEHUH a30Ta.
51.CBoiicTBa coJieil TSHKEJIbIX METaJJIoB.
52.CBolicTBa COETMHEHUH XJIOpA.
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7.4. MeToanuyeckue MaTepHaJibl, ONpeesaouue Mpoueaypbl OleHMBAHUSA
3HAHMI, YMEHHUIl, HABBIKOB U (MJIH) ONbITA AEATEJIbHOCTH, XaPAKTEPHU3Y 0L X
ranbl GOpMUPOBAHUSA KOMIIETEHIIHI.

7.4.1. OueHuBaHMe KOJUIOKBHYMA

Kpurepuii YpoBHU (HOPMUPOBAHUS KOMITETCHIIUIA
OLICHUBAHHUS bazoBrii JlocTaTOYHbIN Bricoknit
IlonHoTa oTBeTa, OTBeT NOJHEIN, HO ecTh  |OTBET MOJIHBIH, OTBET IOJHEIN,
MTOCJICAOBATCIIFHOCTD B 3amMedaHus, He Ooiee 3 MTOCJICAOBATCIIBHBIN, HO  |ITOCIIeI0BaTEIbHEIH,
JIOTHKA HU3JI0KCHUS €CThb 3aMeYaHus, He 0oJjiee | IOruUHbBII

2

[IpaBUIBHOCTH OTBETA, €TO
COOTBETCTBHE paboyeit
nporpamme y4eOHoi
JUCLUTUIMHBI

OTBET COOTBETCTBYET
paboueit mporpamMme
yueOHOU TUCIUTUINHEI,
HO €CTh 3aMEYaHus, He
6onee 3

OTBET COOTBETCTBYET
paboueii mporpamMme
y4eOHOH TUCIUTLTHHEL,
HO €CTh 3aMEYaHUs, He
6oiee 2

OTBeT COOTBETCTBYET
paboueit mporpamme
y4eOHOM JUCITUTLINHBI

Cnoco0HOCTE CTyJeHTa
apryMeHTHpOBaTh CBOU
OTBET U IIPUBOAUTH
MIpUMEpPHI

OTBeT apryMeHTUPOBaH,
MIPUMEPHI TPUBEACHBI, HO
ecTh He Ooiee 3
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
MPUMEPBI IPUBEICHBI, HO
ecTh He Ooee 2
HECOOTBETCTBUI

OTBeT apryMeHTUPOBaH,
IIPUMEPBI IPUBEIEHBI

(OC03HAaHHOCTH U3JIara€MOr0
MaTepuana

Marepuan ycBoeH 1
H3J1araeTcsi OCO3HaHHO,
HO eCThb He Ooitee 3
HECOOTBETCTBUI

Marepuan ycBO€eH U
M3J1araeTcs OCO3HAHHO,
HO €CThb He Ooiree 2
HECOOTBETCTBHI

Marepuain ycBoeH 1
U3J1araeTcs OCO3HAHHO

CootBeTcTBHE HOpMaM
KYJBTYpBI pEUn

Peun, B ienmom,
rpaMOTHas1, COOJIOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMEYaHUsI, HE
Gonee 4

Peun, B ienmom,
rpaMoOTHasi, COOJFOICHBI
HOPMBI KYJILTYpBI PEUH,
HO €CTh 3aMeuaHus, He
6oiee 2

Peus rpamotHas,
COOJTIO/IEHBI HOPMBI
KyJBTYpHI peun

KauecTBo 0TBETOB Ha
BOITPOCHI

Ecth 3aMevaHus K
oTBeTaM, He Oojee 3

B nenom, oTBeTHI
PaCKpBIBAIOT CYTh
BOIpoca

Ha Bce BOIIPOCHI MMOJTYYCHBI
HCYCPIBIBAOIINE OTBCTHI

7.4.2. OueHUBaHue BBINOJHEHUSI KOHTPOJIbHOH padoThl

Kpurepunii YpoBHU (HOpMHUPOBAHHS KOMITETEHITHI
OLICHUBAHUA bazoBbIit JlocTaTo4uHbIN Bricokuii
[TonnoTa n mpaBuibHOCTh  |OTBET MOJHBIA, HO €cTh  |OTBET MOJHBIH, OTBeT MOJHEIH,
oTBETa 3aMeuaHus, He Ooee 3 MOCJICIOBATEIIbHBIN, HO  |[TOCIIeI0BATEIbHBIH,
€CTh 3aMevaHus, He Oosee |JIOrnYHbBIH

2

CTereHb 0CO3HAaHHOCTH,
IIOHUMAHUSL I/I3yquHOFO

Marepuan yCBOEH u
H3JaraeTcs OCO3HAHHO,
HO ecTh He Ooiree 3
HECOOTBETCTBUM

Marepuan yCcBOEH 1
H3jaraeTcs 0CO3HAHHO,
HO eCTb He Ooiee 2
HECOOTBETCTBHUI

Marepuan ycBOEH U
U3J1araeTcsa OCO3HaHHO
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S3pIKOBOC OOpMITCHHE
oTBeTa

Peus, B ienom,
rpaMOTHas1, COOJOICHBI
HOPMBI KyJIbTYPhI PeUH,
HO €CTh 3aMeYaHus, He
6oiee 4

Peus, B 11enoMm,
TrpaMOTHas1, COOIIOICHBI
HOPMBI KyJIbTYPhI PEUH,
HO €CTh 3aMeYaHus, He
6onee 2

Peur rpamotHas,
COOJTFO/IEHBI HOPMBI
KYJIBTYPBI peUn

Cobnronenue TpeOoOBaHUN K
0pOpMIIEHHIO

He Gonee 4 3ameuanuii

He 6oxee 3 3ameuanuii

[IpaBunsHOE 0opmieHne
CCBUIOK Ha UCIIOJIb3YEMYIO
JuTepaTypy; r[paMOTHOCTh
U KYJIbTYpPa U3JI0KEHHUS;
BJIa/IEHHE TEPMHUHOJIOTHEHN
M TIOHATHIHBIM arrapaTom
po0ieMbl; COOI0IeHHE
TpeboBaHuUil K 00BEMY

pedepara

I'pamoTHOCTH

He 6onee 4 3ameuanuii

He 6oxee 3 3ameuanuii

OtcyrcTBUE
opdorpaduyeckux u
CHHTAKCHUYECKUX OIITHOOK,
CTHITUCTHYECKUX
HOTPEUIHOCTEN; OTCYTCTBUE
OTIeYaTOK, COKpAIICHUH
CJIOB, KpOME
OOIICTIPUHSTHIX;
JIUTEPaTypHBIN CTUIIb
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7.4.3. OueHuBanue JadopaToOpHbIX padboT

Kpurepuii
OIICHUBAHUS

YpoBHU POpMHUPOBAHUS KOMITCTCHIIUN

bazoBeiit

JlocTaToOuHBIN

Bricokuii

Brimonnenue n
odopmiieHrEe J1ab0paTOpHOI
paboThI

Pabora BEITIONIHEHA
YACTUYHO WJIU C
HapyIIEHUSIMH, BHIBOIBI
YaCTUYHO HE
COOTBETCTBYIOT LIEJIH,
oopMIIEHHE COIEPIKHUT
HEJOCTATKH

JlabopatopHas pabota
BBITIOJIHEHA [TOJIHOCTHIO,
OTMEYarTCs
HECYIIIECTBEHHBIE
HEJJOCTATKU B
o(popMIICHUH

JlabopaTopHas pabota
BEINTOJTHEHA TTOJTHOCTEIO,
odopmiteHa cormacHo
TpebOBaHUAM

KauecTBo 0TBETOB Ha
BOIIPOCHI BO BpPEMsI 3aIIIUTHI
paboThI

Bompocs! ams 3amutel
PACKPBITHI HE MTOJIHOCTBIO,
OJIHAKO JIOTHKA
coOoieHa

Bormpocel packpsIThl,
OJTHAKO UMEIOTCS
3aMeYaHus

OTBETHI ITOJIHOCTBIO
PAaCKpBIBAIOT BOIIPOCHI

7.4.4. OneHuBaHue JK3aMeHa

Kpurepuii VYpoBHU POpMUPOBAHUS KOMITETEHLIUN
OLICHUBAHUSA bazosbIit JlocTaTo4HbIN Breicoknit
IlonHoTa oTBeTa, OTBeT NOJHEIN, HO ecTh  |OTBET MOJHBIH, OTBET MOJHEIH,
IIOCJICAOBATCIIBHOCTD B 3amMedaHus, He Ooiee 3 ITOCJICAOBATCIIBHBIN, HO  |IOCIIeI0BaTEIbHBIHN,
JIOTHKA HU3JI0KCHUS €CTb 3aMeYaHus, He 0oJiee |JIOrHUHbBII

2

[IpaBUIIEHOCTE OTBETA, €TO
COOTBETCTBHUE paboueii
rporpamMme y4eOHOM
JMCIUTLIAHBL

OTBET COOTBETCTBYET
paboueli mporpamMme
y4eOHOM TUCIIMITIIHHBI,
HO €CThb 3aMeYaHus, He
6onee 3

OTBET COOTBETCTBYET
paboueii mporpamMme
yUeOHOHN TUCIMITIIHBI,
HO eCThb 3aMeYaHus, He
Oonee 2

OTBeT COOTBETCTBYET
paboueit mporpamme
y4eOHOM TUCITUTUINHBI

CnocoOHOCTE CTyJeHTa
apryMeHTHPOBATh CBOH
OTBET U IPUBOANUTH
MIPUMEPHI

OTBeT apryMeHTUPOBaH,
MIPUMEPHI IPUBEACHBI, HO
ecTh He Ooiee 3
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
MIPUMEPBI PUBEICHBI, HO
ecThb He Oonee 2
HECOOTBETCTBUI

OTBeT apryMeHTUPOBaH,
IIPUMEpPBI IPUBE/IECHBI

(OCO03HAaHHOCTH U3JIaTa€MOT0
MaTepuaa

Martepuan ycBoeH 1
H3J1araeTcsi OCO3HAHHO,
HO eCTh He Ooiee 3
HECOOTBETCTBUI

Marepuan ycBO€eH U
M3J1araeTcs OCO3HAHHO,
HO €CThb He Ooiee 2
HECOOTBETCTBHI

Martepuan ycBOeH u
M3J1araeTcs OCO3HAHHO

CootBeTcTBHE HOpMaM
KYJBTYpBI pEUH

Peus, B 11enom,
rpaMOTHas1, COOJIOICHBI
HOPMBI KYJIbTYpPBI PEUH,
HO €CTb 3aMEeYaHus, He
6oiee 4

Peus, B 11e10M,
rpaMOTHas1, COOIIOICHBI
HOPMBI KYJIbTYpBI pEUH,
HO €CTb 3aMeYaHus, He
6oiee 2

Peus rpamotHas,
COOJTIO/IEHBI HOPMBI
KYJIBTYpPBI pe4H

KauecTtBO 0TBETOB Ha
BOITPOCHI

Ecth 3aMeyaHus K
oTBeTaM, He Ooiee 3

B nenom, oTBEeTHI
PacCKpBIBAIOT CYTh
BOIpoca

Ha Bce BOIIPOCHI MMOJTYUYCHBI
HUCUCPIIBIBAIOIINE OTBETHI

7.5. AToroBasi peMTHHIOBasi OLICHKA TeKYyIeld U MPOMEKYTOYHOM aTTecTalluu
CTY/I€HTA MO0 AUCUHMILJIMHE
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[To yueOHoON mucHUIUIMHE «XUMHS» HUCMIOJB3yeTcsl 4-0auibHasi CcUcTeMa
OLICHUBAHUS, WTOT OLEHWMBAHUSA YPOBHS 3HAHUW OOYYalOIUXCS MperycMaTpHUBAaEeT
9K3aMeH. B 3a4eTHO-’K3aMEHAlMOHHYIO  BEJOMOCTb BHOCUTCS  OLIEHKa IO
yeTbIpex0auibHON cucteme. OOyuatomuiics, BeIMoNMHUBIINN He MeHee 60 % ydeOHbIX
NOPYYEHHM, MPEAYCMOTPEHHbIX yueOHbIM MmuaHoMm u PIIJI, momyckaeTcsi K SK3aMeHYy.
Hannuue HEBBHIMOMHEHHBIX YUYEOHBIX MOPYUYEHUH MOXKET OBITh OCHOBaHHEM Iis
JOTIOJTHUTENBHBIX BOIMPOCOB IO JUCLUUIUIMHE B XOJI€ MPOMEXYTOYHOM aTTeCTaluu.
OOyuaromuiics, TOJYyYMBIIMKA HE MeHee 3 Oa/lIoB HAa DSK3aMEHE, CUHMTACTCS
aTTECTOBAHHBIM.

IlIkana oyenusanun meKyuwieil u nPOMeNCymouHoOl ammecmayuu cmyoenma

YpoBHU popMUpOBaHUS OrieHKa 1Mo 4eThIPex0aTbHOM 1IKase
KOMIICTCHIIHU JJIA OK3aMC€Ha
Bricokuit OTJIMYHO
JlocTaTouHbIii XOPOLLIO
bazoBbIit YIAOBJIETBOPUTEIILHO
Komnerenuust He  chopmupoBana HEYJOBJIIETBOPUTEIHHO
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8. IlepeyeHb OCHOBHOM M 10NOJHUTEIbHOI YUeOHOI JUTEpaTypbl, HEOOX0AUMOM

JJISL OCBOCHM S JUCHUILIMHBI (MOAYJIA)

OcHoBHas JuTEpaTypa.

Ne bubnunorpaduyeckoe onrcanue <y“06};fI yHﬁ Kon-so »

I / I p nocobue, 3(;%61{0-1;461‘0,1 6I/I 6_]1 .

nocobwue, ap.

1. [AxmetoB H. C. OOmas u Heopranudeckas XUMHs https://e.
[OnexTponHbIil pecype] : yueOHuk. - Cankt-IletepOypr: lanbook.
HaHB, 2019 - 744 C. yqe6HI/IK Com/boo

k/12458
6

2. |I'muuxka H.JI. OOmias xumus: Yueb. mocobue / H.JIL 5
I'muuka; ITox pen. A.W. EpmakoBa. - M.: UaTterpan-Ilpecc, yie Igoe 30
2006. - 728 ¢ HocoDHE

JlonmosiHUTEILHAS JIATEPATYypPA.
Ne bubnuorpaguyeckoe onncanue <Y‘Ieﬁ:£? ylgeﬁﬁoe Kon-so »
H/H p nocobue, }glie61—lo-1;4e’r0;( 6H6H .
Tocooue, ap.

1. |CeepmmoBa, H. . OOmass u HeopraHuueckas XUMUS:
OKCIIEPUMEHTAJIPHBIC 3a/ladydl W YMpPaXHEHUS . ydeOHOe
nocobue / H. I. CBepmnoBa. — Cankrt-IlerepOypr : JlaHs, _
2013. — 352 ¢. — ISBN 978-5-8114-1482-6. — Texer : hitps://e.
ANEeKTpOHHBIN //  JlaHb AJIEKTPOHHO-OUOIMOTEUHAS Vuebusre | lanbook.
cucrema. — URL: https://e.lanbook.com/book/13007 (xara| MOc00ua |com/boo
obopamenus: 22.09.2020). — Pexum jgoctyma: s k/13007
aBTOPU3. MOJIB30BATEIIECH.

2. |(Ilanos, H. H. O0mias u HeopraHuyeckast XuMus ;| y4eOHHUK
/ H. H. IlaBnoB. — 3-e¢ usm., wucmp., gon. — CaHKT-

[TerepOypr : Jlanw, 2011. — 496 c. — ISBN 978-5-8114- https://e.
1196-2. — TekcT : 3nekTpoHHbIN // JlaHb © 3JE€KTPOHHO- Vet lanbook.
OubIMoTeYHaAs CHCTEMa. — URL;| Y COHHKH com/boo
https://e.lanbook.com/book/4034 (mata oOpareHus: k/4034
22.09.2020). — Pexum jgocTyma: Uil aBTOPHS3.

MOJIb30BATEJIEH.
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3. [I'puropreBa, O. C. OOmas u HEOpPraHWYECKAs XUMHUSI.
JlabopaTopHbIit MIPAKTUKYM c YCII0JIb30BaHUEM
MUKPOXHMUYECKOTO 000pyaoBaHus . yuyeOHoe mocobue /
O. C. I'puropsesa, JI. 3. Psazanosa, H. II. Mudraxosa. — https://e.
Kasanp : KHUTY, [6. r.]. — Yacts | — 2010. — 137 c. —|  ™P€  ||anbook.
Texcrt : anekrponHsli // JIaHb : 37€KTPOHHO-OMOIMOTEYHAS paboT, com/boo
cuctema. — URL: https://e.lanbook.com/book/13296 (xara| COOPHUKH || 11 angc

ITpakTukym
bl,
naboparop

obpamenusi: 22.09.2020). — Pexum gocryma: | 3AdTH
aBTOPHU3. MOJIb30BATENEH. ynpa>£<HeHH
|

9. IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJICKOMMYHHKANMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX IJISl OCBOEHUSI JUCHUNIMHBI (MOIYJISA)

1.ITouckoBsie cucteMsl: http://www.rambler.ru, http://yandex.ru,

2.®enepanbHblil 00pa3oBaTeNbHbIN HOopTal www.edu.ru.

3.Poccuiickas rocynapctBenHas oubnuotexa http:// www.rsl.ru/ru

4.T'ocygapcTBEeHHasi IMyOJM4YHas HaydyHO-TexHuU4eckas Oubnuoreka Poccum URL:
http://gpntb.ru.

5.'ocynapctBeHHoe  OrojkeTHOE  yupexaeHue KyibTypbl PecrnyOmuku — Kpeim
«KpbIMckas pecmyOIuKaHcKast YHUBEPCAIbHAS Hay4Has OoubnuoTeKay
http://franco.crimealib.ru/

6.ITemarornyeckas ouommoteka http://www.pedlib.ru/

7.Hayunas 3JIEKTPOHHAS oubnuoTeka eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp
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10. MeToguveckue yKazaHus JJis 00y4al0NUXCHA M0 OCBOEHUIO U CIIUNJIMHBI
(Mmonxy.Jist)

OO0mue pekoOMEeHIALMH 10 CAMOCTOATEIbHOH padoTe 0akalaBpoB

[ToaroToBka COBpeMEHHOTO OakaaBpa MpEIoiaraer, 4To B CTeHaX YHUBEPCUTETA
OH OBIIA/ICET METOHOJIOTHEN caMo00pa3oBaHMs, CaMOBOCIIUTaHUS,
CaMOCOBEPIIEHCTBOBAHMs.  OJTO  ONpEIeNseT  BaXXHOCTh  aKTHBHM3AIUU  €T0
CaMOCTOSITEIIbHON PabOTHI.

CamocrosiTenpbHass pabota GOpPMHPYET TBOPYECKYIO AaKTHBHOCTh OaKalaBpOB,
NPE/CTABJICHUE O CBOMX HAYYHBIX W COLHUAIBHBIX BO3MOXKHOCTSX, CIIOCOOHOCTB
BBIWICHATh  TIJAaBHOE, COBEPIICHCTBYET MPUEMbI  OOOOIIEHHOTrO  MBIIUICHUS,
npeanonaraeT Oojiee TIyOOKYyHO TPOPAOOTKY WMH OTHACIBHBIX TEM, OIPEICIICHHBIX
IIPOTPaMMOM.

OCHOBHBIMH BHJaMH U (OpMaMU CaMOCTOSITEILHOM paOdOThl CTYIECHTOB 10 JaHHOM
JMCLUIUIMHE SIBJISTFOTCS: CAMOIIOJITOTOBKA TI0 OTMEIBHBIM BOIIPOCaM; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; TOJTOTOBKAa K KOJUIOKBHYMY; TOJATOTOBKa K KOHTpPOJILHOW paboTe;
naboparopHas paboTa, MOATOTOBKA OTYETA; TOJATOTOBKA K DK3aMEHY.

BaxHoif 4acThi0 CaMOCTOSITENILHOM pabOTHI ABISETCS YTEHHUE YUEOHOM JINTEPATYPHI.
OcHoBHas (yHKIUS Y4eOHUKOB — OpPUEHTUPOBATH B CHCTEME TeX 3HAHUH, YMEHHH U
HaBBIKOB, KOTOpBIE JOJDKHBI OBITH YCBOEHBI MO JAaHHOW AUCHUIUIMHE OyAyIIUMU
CHEIMATUCTAMH. YUYEOHHK TaKKe CIYy)KUT IIyTeBOAUTEIEM [0 MHOTOYHUCICHHBIM
IIPOM3BEACHUSAM, OPHUEHTHPYS B MMEHax aBTOpPOB, CHEHUAIU3HUPYIOIIUXCA HA
ONPENCIIEHHBIX HAayYHBIX HAIIPABICHUSAX, B HA3BAHMAX MX OCHOBHBIX TPYIOB. Bropas
¢yHKIMS ydueOHUKA B TOM, YTO OH OYEpPUYMBAECT HEKHM KPYT OO0s3aTENbHBIX 3HAHHM I10
IpeaMeTy, He MMPETeH TysI Ha TITyO0O0KOe UX pacKpBITHE.

UreHne peKOMEHJOBAaHHOW JHUTEpaTypbl — O3TO Ta TJaBHAs YacTh CHCTEMBI
CaMOCTOSITENIbHOM yueObl OakanaBpa, KOTOpas oOecmeurBaeT MOJIMHHOE YCBOCHHUE
Haykd. YUTaTh 3Ty JUTEpATypy HYKHO MO MPHUHIIMITY: «U7esl, TEOPHs, METOJ B OHOM, B
JIPYroM U T.JA. KHUTAX».

Bo Bcex ciyyasix peKOMEHIyeTCSl pacCMOTpPEHHE TEOPETHYECKUX BOMPOCOB HE
MEHEee 4eM TI0 TPeM UCTOYHUKaM. M3ydenue mpoobaemMbl 10 pa3HbIM HCTOYHHKAM - 3aJI0T
rIyOOKOTO ycBOeHHMS Haykd. VIMeHHO JTOT OJOK, Hapsay C BBINOJHEHUEM
NPAKTHYECKUX 3aJaHUN SIBISETCS BEIYIIUM B CTPYKTYPE CaMOCTOSATEIHHOW pabOTHI
CTY/ICHTOB.

Buumanuio 0GakanaBpoB TMpeaiaraloTCs CIHCOK JIMTEPaTyphbl, BOMPOCHI K
CaMOCTOSITEJIBHOMY M3YUYEHHUIO U BOIIPOCHI K IK3aMEHY.

JInis yCIeniHoro OBNAJCHUS AMCUUIUIMHON HEOOXOIMMO BBHITOJHATH CIEAYIOIINE
TpeOOBaHUS:

1) BBITIOJIHSTH BCE OMPEEIICHHBIE TPOTrPAMMOM BUIBI palboT;
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2) mocemarh 3aHATHUS, T.K. BECb TEMATUYCCKAN MaTepHaj B3aMMOCBSI3aH MEXIy COOOi
M, 3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETUYECKOTO OBNAQJACHUS MPOMYIICHHBIM
MaTepuaioM HEJOCTAaTOYHO Il KaYECTBEHHOTO €r0 yCBOCHHUS;

3) Bce paccMaTpuBacMble Ha 3aHATUSAX BOMPOCH 00s3aTenbHO (PUKCHPOBATH B
OTJICIBHYIO TETPab U COXPAHATH €€ JO OKOHUAHUSI 00yUeHUS B BY3€;

4) nmposIBIISATh aKTUBHOCTH TPU TOATOTOBKE M HA 3aHITHUAX, T.K. KOHEYHBIA PE3yJbTaT
OBJIAJICHUSI COJIEpP’)KaHUEM JIMCLUIUIMHBI HEOOXOAMM, B IEPBYIO OYepelb, CaMOMY
OakanaBpy;

5) B ciydasix IpoIycKa 3aHsITHH 10 KaKMM-JIN00 MPUYMHAM 0053aTe/IbHO OTPadaThIBaTh
IPONYIIEHHOE MPEo1aBaTe0 BO BpeMsl MHAUBUTyaTbHbIX KOHCYJIbTALIUH.

Bueypounas nestensHOCTh OakaigaBpa Mo JaHHOW AMCUUIUTMHE MPEenoiaraer:

- CaMOCTOSTENbHBIN MOUCK OTBETOB U HEOOXOAMMON MH(POPMAIUH 110 MPEI0KEHHBIM
BOIIpOCaM;

- BBITIOJTHEHHE MPAKTUYECKUX 3aJaHU;

- BBIpAa0OTKY yMEHUN HAyYHOW OpraHMu3aliu TpyZa.

YcnemHas opraHu3aiis BpeMEHHU M0 YCBOSHUIO JAHHOW JTUCIUIUIMHBI BO MHOTOM
3aBHCHT OT HAJIWYMS y OakajaBpa YMEHHs CaMOOpPTaHM30BaTh ceOs W CBOE BpeMms IJis
BBITMIOJTHEHUS TIPEAJIOKEHHBIX JOMAIIHUX 3afganuidl. OOBEM 3agaHWil  paccuuTaH
MakCMManbHO Ha 2-3 yaca B Hexmemro. [Ipm STOM aiaroputM NOATOTOBKK Oynaer
CIIEYIOIUM:

1 stanm — moOWCK B JUTEpaType TEOpPETHYEeCKOW HWHEGOPMALMU MO MPEIOKEHHBIM
npernoaBaTeaeM BOIpocaM;

2 3Tam — OCMBICIICHNE TIOTYYeHHON HH(POPMAIHN, OCBOCHUE TEPMUHOB U MOHSATHII;

3 sTam — cocTaBieHuUE IJIaHa OTBETa Ha KaXIbli BOMIPOC;

4 3Tamn — NOMCK MPUMEPOB IO TaHHOU MpobIeMaTHKe.
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Pab6ora ¢ 0230BbIM KOHCIIEKTOM

[IporpamMMoit JUCHMITIMHBI MPEIYCMOTPEHO YTCHHE JICKIMH B Pa3sMUYHBIX (opMax
UX TPOBEACHHUSA: NPOOJIIEMHBIC JIEKIIMA C DJJIEMEHTaMH JBPHUCTUYECKON Oecesl,
UHPOPMAITMOHHBIE JICKIIUHM, JIEKIMH C OIOPHBIM KOHCIIEKTHPOBAHUEM, JICKIIUU-
BU3YaJIU3aLUU.

Ha nexuumsx mnpenojaBaTenb paccMaTpuBacT BOIPOCHI NPOrpamMmbl  Kypca,
COCTaBJICHHON B COOTBETCTBUU C TOCYJIaPCTBEHHBIM 00pa30BaTeIbHbIM cTaHAapTOM. U3-
3a HEJOCTATOYHOIO KOJIMYECTBA AyJIWTOPHBIX YaCOB HEKOTOPHIE TEMBI HE YIAETCS
OCBETUTHh B IOJHOM OO0BEME, IMOATOMY IpEernojaBareib, MO CBOEMY YCMOTPEHHUIO,
HEKOTOpbIE BOMPOCHI BHIHOCUT Ha CaMOCTOSITENbHYIO pabOTy CTYJIEHTOB, PEKOMEHAYS
Ty WIN UHYIO JINTEPATYpYy.

Kpome aToro, /uist Jaydimero OCBOCHHs MaTepuaia U CHCTEMAaTH3allui 3HAHHWHA 110
JTUCIHUILINHE, HE0OOX0IUMO ITOCTOSTHHO pa30upaTh MaTepHallbl JISKIIUN 110 KOHCIIEKTaM U
y4eOHBIM TTOCOOHSIM.

Bo Bpems camocrosTenbHON TpOpabOTKH JIEKIIMOHHOTO MaTepuana ocoloe
BHHUMAHHE CJIETyET yJIEIATh BO3HUKIINM BONPOCAM, HETIOHATHBIM TE€PMUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takre MOMEHTHI CIIeTyeT BBIAEIUTh WM BBIIUCATh OTIEIBHO JUIS
nanpHeWmero oOCYy)XIeHUS Ha 3aHATHH. B cilydae HEOOXOIUMOCTH 0OpamiaThCsi K
IIPENOAABATEN0 3a KOHCyJbTanued. lIoHbIA CIHCOK nuTepaTypsl IO JHUCLMIUIMHE
IpUBEJIeH B paboueil mporpamme JTUCIUILTAHBL.

IToaroroBka K KO/UIOKBUYMY

KonnokBuym mpexncraBiasieT coOOM  KOJUIEKTUBHOE  OOCYXIEHHE paszfelna
JUCLIMIIJIMHBL HA OCHOBE CaMOCTOSITEJIbHOTO M3Y4YEHMsI 3TOro paszjesia OakajaBpaMH.
[loaroToBka K JaHHOMY BHUJY YYEOHBIX 3aHSITHI OCYIIECTBIISIETCS B CIIEIYIOIIEM
IOpsIJIKE.

I.IIpenogaBaTens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIEIYET MOIYYUTh IPU
U3YYECHUU OIPENEICHHOTO IIEPEYHA HAYYHBIX UCTOYHUKOB.

2.bakanaBpaM BO BHEayJAUTOPHOE BpeMsl HEOOXOJUMO NPOYUTATh CHEIUATBHYIO
JUTEPATYPY, BBIIIUCATHh U3 HEE OTBETHI HA BOIPOCHI, KOTOPhIE OYAyT O0OCYXIaThCci Ha
KOJUIOKBUYME, MBICIIEHHO C(HOpPMYIUPOBATh CBOE MHEHHE MO KaXKJIOMY W3 BOIIPOCOB,
KOTOPOE€ OHM BBICKAXYT HA 3aHATHU.

Konnoksuym npoBogutcs B popme Oeceapl mpernoaaBareis co CTyASHTaMu JIM00 Kak
HaydyHOe coOpaHue C OOCyXIEeHHEM [IOKJIaJ0B Ha ompeAeneHHyo Temy. Jlms
OoOCYXXJIeHHsI Ha KOJUIOKBHYME BBIHOCATCS OTAETIbHBIC pa3felibl, TEMbI, BOIPOCHI
U3ydaeMoil yuyeOHOW IUCIUIUIMHBI, a Takke pedepaTsl, MPOEKTH U Apyrue padoThI
CTY/I€HTOB.

VYyacTe CTyIEHTOB B KOJUIOKBUYME TpeOyeT OT HHUX YMEHHUH HE TOJBKO
TPaHCIUPOBATh, HO U KOHCTPYHPOBAaTh HOBBIE 3HAHUS B YCJIOBHSX JAMANIOra, oOMeHa
MHEHUSIMH.
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B cBoro ouepenp, mnpemoaaBarenb IojlyyaeT HHGOpPMAIMIO O XapakTepe
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, O TPYAHOCTSIX W MPUYMHAX OIIUOOYHBIX
NPEACTaBICHUN MO TEM WIM MHBIM BONPOCAM TEMbI, pa3ziesia, U TJIaBHOE, BBISIBISIET
CTENEHb IPABUIBHOCTH, 00bEMA, TITyOHHBI 3HAHUW U YMEHHUI CTYJEHTOB.

JlaGopaTtopHasi padoTa, NOArOTOBKA 0TYeTa

JlabopaTopHas paboTa — HEOOJBIIIOW HAYYHBIH OTYET, 000OIIAIONTNI MPOBEICHHYIO
oOyuatomumcsi  paboTy, KOTOPYIO TPEACTABISAIOT JJis 3alIUTHl  JUIS  3alUThI
MPEToaBaTesio.

K maGoparopHsiM paboTam IpeabsABIsSETCs psI TPEOOBaHMIA, OCHOBHBIM U3 KOTOPBIX
SABIIIETCS  TIOJTHOE, HCUEPIBIBAIONIEe OMUCAaHWE BCEH MpOJETaHHON  paboTHI,
MO3BOJIAIONIEE CYAUTh O MOJNYyYEHHBIX pPEe3yNbTaTaX, CTETICHH BBHIMOJIHEHUS 3aJaHUi U
npohecCHOoHaTBHON MOATOTOBKE OaKaaaBpoOB.

B otuer no naboparopHoit paboTe AOKHBI ObITh BKIIOUEHBI CIEAYIONINE TyHKTHI:

— TUTYJIbHBIH JTUCT;

— 11e7Ib paloThI;

— KpaTKue TeOPETUICCKUE CBEICHUS;

— OIKCaHUE IKCIIEPUMEHTAILHOM YCTAHOBKU U METOUKHU IKCIIEPUMEHTA;
— DKCIIEPUMEHTAIbHBIE PE3YNIbTATHI,

— aHaNu3 Pe3yJIbTaToB PaboThI;

— BBIBO/IBI.
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TUTYJbHBIA JHCT ABISECTCS TEPBOM CTpaHUIICH 000N HaydHOW pabOTHI U IS
KOHKPETHOI'O BUJa pabOThI 3aMOIHSIETCS [0 OMPEIECICHHBIM IIPaBUIIAM.

Jl1st nabopaTopHON paboThl TUTYJIBHBINA JTUCT O()OPMITSIETCS CIETYIOIINM 00pa3oMm.
B Bepxnem moinie 5ucTa yKa3blBalOT TMOJIHOE HAaWMEHOBAHHME Y4YEOHOTO 3aBEJCHHS U
kadeapsl, HA KOTOPOI BBHIMIOJIHATIACH JaHHAs padoTa.
B cpennem mnosne ykaspiBaeTcs BUA paOOThHI, B JAHHOM cilydae JlabopatopHasi pabora ¢
yKa3aHHEM Kypca, M0 KOTOpOMY OHa BBINIOJIHEHA, U HWXe ee Ha3BaHue. Hazpanue
nabopaTopHO# pabOThI MPUBOAMUTCS 0€3 CI0OBA TEMA U B KaBBIYKH HE 3aKIFOYACTCS.

Janee OGinxe K MpaBOMy Kparo TUTYJIBHOIO JIUCTA yKa3bIBalOT (DaMUIIMIO, MHUIMAIIBL,
KypC U TpyMIly y4allerocs, BBIIOJHUBIIET0 padoTy, a Takke (haMUIMIO, WHULIHAIbI,
YUEHYIO CTEIeHb U JOJKHOCTh IPETo1aBaTesl, IPUHIBIIETO padboTy.

B HmKHEM TOJIe JTUCTa YKa3bIBAC€TCSl MECTO BBITIOJHEHHS pa0OTHI M TOJl €€ HalMCAHUS
(6e3 cioBa rox).

Lear pabdoThl JODKHA OTpakaTh TEMy JIA0OpaTOPHOM paboOThI, a TaKXKe
KOHKPETHBIE 3a/1aud, MOCTABJICHHBIC CTYJIEHTY Ha IMEpPUOJ BbINOJHEHHUS paboThl. [lo
o0beMy 11e7h paboThl B 3aBHCHMOCTH OT CJIOXHOCTH M MHOTO033JIadHOCTH PaOOTHI
COCTaBJISIET OT HECKOJIBKHUX CTPOK /10 0,5 cTpaHUIIBI.

KpaTtkue TeoperHyeckne cBedeHHsi. B 3ToMm pasjene wuszmaraercs KpaTkKoe

TEOpPETUYECKOE ONHMCAHUE M3y4yaeMoro B paldoTe sIBIEHHs WM IMpoliecca, MPUBOIATCS
TaK)Ke HEOOXOAMMBIE pacYeTHBIE (POPMYIIBI.
Martepuan pa3zena He JOJDKEH KOMMUPOBATh COAEPKAHUE METOIMYECKOro ocoous Miu
yuyeOHMKa IO JaHHOM TeMe, a OTPAaHMYMBAETCS HU3JI0KEHHEM OCHOBHBIX IOHSATHH U
3aKOHOB, PacyeTHbIX (QopMmys, TaOmui, TpeOyromuxcs A AainbHeimeld o0paboTKu
MOJyYEHHBIX SKCTIEPUMEHTAIBHBIX PE3YJIbTATOB.

O06beM nuTepatypHoro 0630pa He JOHKEH MPEeBhIIIaTh 1/3 4acTH BCero oT4era.
Onucanue YKCNEPUMEHTAJIbHON YCTAHOBKH M METOIMKH IKCIIEPHMEHTA.
B nmanHOM pasnmene MNPUBOAUTCS CXeMa JKCIICPUMEHTAIbHOM YCTAaHOBKH C
OTMCAaHUEM €€ pabdoThl U MOJAPOOHO U3JIaracTCs METOJMKA MPOBEIACHUS SKCIICPUMEHTA,
MIPOIIECC TOIYUYEHHUS JAHHBIX U CIIOCO0 X 00pabOTKH.

Ecnu ucnonb3ytoTes cTaHIapTHbIE MaKeThl KOMIBIOTEPHBIX MPpOrpaMM Jyisi 00paboTKU
HKCIIEPUMEHTAIBHBIX PE3yJbTAaTOB, TO HEOOXOJMMO OOOCHOBATh BO3MOXKHOCTh H
1EJ1eCO00pa3HOCTh UX MPUMEHEHHS, a TaKkKe MOAPOOHOCTH 0O0pabOTKM JAaHHBIX C UX
OMOMUIBIO.

Jnsa naGopaTopHbIX pabOT, CBS3aHHBIX C KOMIBIOTEPHBIM  MOJEIUPOBAHUEM
¢usznyeckux SBICHWIA M MPOLIECCOB, HEOOXOAUMO B OTOM pas3felie OMucarh
MAaTeMaTU4YECKY0 MOJEIb M KOMIIBIOTEPHBIE ITPOTPAMMBbl, MOJCIUPYIOLIUE ITAHHBIC
SIBJICHHSL.

JKCIepruMeHTaIbHbIE Pe3yJabTaThl.

B sTOM pasgene npuBOAATCS HENMOCPEACTBEHHO PE3YJbTAThI, MOJYYEHHBIE B XOJE
npoBefeHUsT  Ja00OpaTOpHBIX  paldOT: OKCIEPUMEHTAIbHO WJIM B  pe3yJbTaTe
KOMIBIOTEPHOTO MOJICIUPOBAHUS OTpPEACTCHHBIC 3HAUEHUS BEIUYMH, TpaduKw,
TabnmuIel, AnarpaMmbl. O0s3aTeTbHO HEOOXOIUMO OIICHUTD MOTPEITHOCTH U3MEPEHUI.

AHaJIu3 pe3yJIibTaTOB PadoTHhI.
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Paznen otdyera MOMKEH cOAEpKaTh MOAPOOHBIA aHAINM3 MOJYUYEHHBIX PE3YyJbTATOB,
UHTEPIIPETALUIO ATUX PE3YJIHTATOB HA OCHOBE (PU3UUECKUX 3aKOHOB.
CrenyeT cpaBHUTH MOJYYEHHBIE PE3YJIbTATHI C U3BECTHBIMU JIUTEPATYPHBIMU TAaHHBIMH,
o0CyIUTh WX COOTBETCTBHE CYIIECTBYIOIIUM TEOPETUYECKUM MonensiM. Eciu
00OHapy>KEHO HECOOTBETCTBHUE TOJYUYCHHBIX PE3YJIBTATOB U TEOPETHUYECKUX PACUECTOB
WIH JUTEPATYPHBIX JTaHHBIX, HEOOXOAUMO OOCYIUTh BO3MOXHBIC MPUYUHBI ATUX
HECOOTBETCTBUH.

BbiBoabl. B BBIBOJAax KpaTKO U3JAraroTCs pe3yiabTaThl paOOThI: MOJyYEHHBIE
OKCIIEPUMEHTAIbHO WU TEOPETUYECKH 3HA4eHHS (PU3NYECKUX BEIWYUH, WX
3aBHUCHMOCTH OT YCIIOBHUH OJKCIIEPUMEHTAa WM BBIOPAHHOW pacuyeTHOW MOJIENH,
YKa3bIBAETCSI WX COOTBETCTBHE WM HECOOTBETCTBHE (U3UYECKUM 3aKOHAM U
TEOPETUYECKUM MOJEISIM, BO3MOKHBIE IIPUYNHBI HECOOTBETCTBUSL.

Otyer mo nmabopaTopHoi paboTe odopmisieTcs Ha Mucyel Oymare CTaHAapTHOTO
¢dopmara A4 Ha OHOIN CTOPOHE JINCTA, KOTOPBIC CUIMBAIOTCS B CKOPOCIIMBATENE WIIH
HEePeIIeTaloTCA.

Jlomyckaetcst ohopMIIeHHE OTYETa M0 JJAOopaTOpHOU paboTe TOIBKO B 3JIEKTPOHHOM
Buze cpencreamu Microsoft Office: TekcT BrIpaBHUBATH MO MIHUPHUHE, MEXKYCTPOUYHBIMH
uHTepBa -noyropa, mpudrt —Times New Roman (14 nt.), mapaMeTpsl MoJiei — HIKHEe
u BepxHee — 20 MM, teBoe — 30, a mpaBoe —10 MM, a orctym ab3ama — 1,25 cm.
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IToaroroBka K 3K3aMeHy

DK3aMeH SBISETCS TPAJUIMOHHON (OpMON TMPOBEPKU 3HAHUM, YMEHU,
KOMIETCHIIUHA, CGHOPMUPOBAHHBIX Y CTYACHTOB B TIPOIECCE OCBOCHHUS BCETO
COACp/KAHUS M3y4yaeMOM JUCLMIUIMHBL. B cilydae npoBeaeHUs 5K3aMeHa CTYJEHT
1oJTy4yaeT Oajuibl, OTpaXkarollue ypOBEHb €0 3HAHUM.

[IpaBuiia HOArOTOBKU K HK3aMEHAM:
— Jlyumie cpa3y COpHEHTHPOBATHCS BO BCEM MaTepualie U 00s3aTelIbHO PaCIONIOKUTh
BECh MaTepUaJl COIJIACHO IK3aMEHALIMOHHBIM BOIIPOCAM.
— Cama moJroTroBKa CBs3aHa HE TOJBKO C «3almoMUHaHHeM». [loaroroBka Takxke
IpenoaraeT U NepeocMbICICHUE MaTepralia, U Ja)ke PaCCMOTPEHHUE albTEPHATUBHBIX
HUJEH.
— ChHavana CTyAEHT JOJDKEH MPOJEMOHCTPUPOBAaTh, YTO OH «yCBOWJD» BCE, YTO
TpebyeTcst 1Mo nmporpamMmme o0y4deHus: (MM Mo IporpamMMme JaHHOTO TMPErnoiaBaress), u
JMIIB TOCJIE 3TOTO OH BIpaBe BHICKA3aTh HHBIE, JKEJIATeNbHO apryMEHTHpPOBAaHHbBIC
TOUYKH 3PEHUSI.

11. Ilepeyenb MH(POPMAITHOHHBIX TEXHOJIOIU, HCIOJIb3yEeMBbIX IIPH
OCYIIEeCTBJIEHMH 00pa30BaTEeJIbHOI0 MPOIEcca MO AUCHUILINHE (MOYJII0)
(BKJIIOYAsl epeYeHb MPOrPAMMHOI0 o0ecnedyeHusi U HH(POPMAIMOHHBIX

CIPABOYHBIX cHcTeM (IIPH HEOOXOAMMOCTH)

NudopMmanmoHHbIe TEXHOJIOTHH MPUMEHSIOTCS B CIICIYIONTUX HAMPABICHUIX:
opopMIIeCHHE TMHCHbMEHHBIX pa0dOT BBINIOJHACTCS C HKCIOJIb30BAHHEM TEKCTOBOIO
penakTopa;

JEMOHCTPAIAS KOMITBIOTEPHBIX MATEPUAJIOB C HCIOJb30BAHUEM MYIbTUMEINHHBIX
TEXHOJIOTHUH;

UCTIONIb30BaHNE WH(POPMAIMOHHO-CIIPABOYHOTO OOECIICYCHHSI, TAKOTO KaK: MPaBOBBIE
cupaBouHble cucteMbl (KoHCynmbTaHT+ ®W Jp.), OHJAMH CJOBapH, CHPABOYHUKH
(I'pamora.py, UaTYHT.py, Bukunenus v ap.), HaydHbIe MyOJIUKAIIHH.

WCII0JIb30BAaHUE CITCIUATU3UPOBAHHBIX CIIPABOYHBIX CHCTEM (DJIEKTPOHHBIX YYCOHHUKOB,
CIIPAaBOYHUKOB, KOJJICKIMNA WJUTIOCTpaimii u  porouszodOpakeHuid, (HoToOaHKOB,
npodeCCUOHANIBHBIX COIUAIBHBIX CETEeH U JIp.).

OpenOffice Ccruika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpuika: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpunka: https://ru.libreoffice.org/

Do PDF Ccrutka: http://www.dopdf.com/ru/

7-zip Ccbuika: https:// www.7-zip.org/

Free Commander Ccpuika: https://freecommander.com/ru

be Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlnomno

Gimp (rpaduueckuii penaktop) Cebuika: https://www.gimp.org/

ImageMagick (rpaduueckwii pEeIaKTop) Cchlika:
https://imagemagick.org/script/index.php
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VirtualBox Ccpuika: https:// www.virtualbox.org/

Adobe Reader Ccruka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omnepanmonnas cuctema Windows 8.1 JlunensnonHas Bepcus o gorosopy Ned71\1 ot
11.12.2014 r.

DNeKTPOHHO-0MOIHMOTEeUHas cucteMa bubimokomIiekraTop

HammonanpHa snexkTpoHHas Oubnmoreka - ¢eaepalbHOe TOCYIapCTBEHHOE OFOKETHOE
yupexaenue «Poccuiickas rocynapcrseHHas oudianorekay (PI'BY «PI'by)

Penakuus basel nannsix «IIOJITIPEJ] CripaBouHUKN

DnekTpoHHO-0nOmoTeyHas cuctema «JIAHby»

12. Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 11
OCYLLeCTBJICHHS 00Pa30BATEJBLHOI0 NIPOLECcca M0 JTUCHHUILVINHE (MOAYJIIO)

-IIpoexTop, COBMENICHHBI ¢ HOYTOYKOM Ui TPOBEACHUS JEKIMOHHBIX 3aHSATHIM
IpernoiaBaTeyeM U Npe3eHTalul CTYJeHTaMu pe3yJbTaToB paboThl (ayn 223)
-Pazngarounslit Matepualn i NpOBEACHUS TPYIIOBON pabOTHI;

-Meroauyeckue wmaTtepuanbl K JaO0OpPaTOPHBIM 3aHATHSAM, JIEKIMH (DJIEKTPOHHAS
Bepcusl), TUAAKTUUECKUNA Marepuall Jid CTyAeHTOB (yueOHoe mocoOue mo oOmiei u
HEOPTaHUYECKOW XUMUH, TECTOBBIE 3aJaHUs, MyJIbTUMEINNHBIC TTPE3CHTAIINN );
-Yuebnas naboparopusi (aya.246), B KOTOpOW MPOBOJATCS JaOOpaTOpPHBIC 3aHATHA,
obecrieueHa annapatypou Juist IEMOHCTPALIMOHHOTO MILTIOCTPALIMOHHOTO

MaTtepuaiia 1 000pyoBaHa JJabOpaTOpHOM MOCYIO0M,

peaKkTUBaMHU B COOTBETCTBHH C IIPOTpaMMaMU JIaA0OPATOPHBIX padoT.

-Jlns mpoBeneHus 1a0OpaTOPHBIX PabOT HEOOXOAUMO Cclieyroliee O0OpyAOBaHUE U
npuOOPHI:

-IlIxa¢ BHITSKHOM TabOpaTOPHBIN

-CymuiabHbIN mKad

-Jlnctrmiutarop

-HarpeBarenbHble TUIMTKA

-ITeus mydenpHas

-ITpubop st 25IeKTpOSIU3a COJIEH TEMOHCTPAITMOHHBIH

-ONEeKTPOILTUTKH

-CTonbI U CTYNBSA
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