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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ileab ocBOeHUSI TUCUUILIHHBI

Lens ocBoeHHMS MUCHMIUIMHBI «XHUMHS BOJABI W BOJOMOATOTOBKa» COCTOUT B
GbopMUPOBAaHUM y CTYIEHTOB 3HAHUI 1O XMMHUU BOJABI M HaBbIKaM NPUMEHEHHUS METOJOB
BOJIOMOJITOTOBKH B XUMHUYECKOW MPOMBIIUICHHOCTH it 3(PQPEKTUBHOTO HUCIOIB30BAHUS B
Pa3IMYHBIX TEXHOJIOTHMYECKUX MPOIIECCaX.

1.2 3agaun AMCHUILIMHEI
B 3amaumn y4eOHOM MUCIUTUIHHBI «XUMHUS BOABI M BOJIOTIOJITOTOBKA)» BXOJIHT:

— chopmupoBaTh 3HAHHS O XMUMHYECKHX M (DU3UYECKUX IIpoIleccax, JSKAIIUX B OCHOBE
Pa3IMYHBIX METOAO0B BOJIONOATOTOBKHU

— chopmupoBaTh NpEACTaBICHUS 00 ammapaTypHOM OQGOPMIICHHH pas3IMYHBIX METOOB
BOJIONIOATOTOBKHA, O TIpoIleccax M  almaparaX OYUCTKH BOJAbI B  XUMHUYECKOM
MIPOMBIIIIJICHHOCTH;

— chopmMupoBaTh NPEICTABICHUS IO UCIIOJIb30BAHUIO PA3JIMYHBIX CXEM BOJIOIMOATOTOBKHA Ha
NPEINPUITUAX XUMUYECKON TPOMBIIIJIEHHOCTH;

— cdopMUPOBaTh Yy CTYIACHTOB HABBIKM CAMOCTOSATCIHHOW aHAIMTUYCCKOW W HAy4HO-
HCCIIEI0BATENbCKON pabOTHI.

1.3 MecTo AucumJInHbI (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuunnuHa «XuMusi BOJbI U BOJAOIMOJATOTOBKa» OTHOCHUTCA K YacTd, (GOpMUPYEMOi
y4acTHUKaMH O00pa30BaTEeNIbHBIX OTHOIICHW bioka 1 "ucumrmmmael (Moxynu)" ydeOHOTro
wiana. B coorBercTBuM ¢ pabo4ynM y4eOHBIM IUIAHOM JTUCIUIUIMHA U3ydaeTcs Ha 3 Kypce. Bun
IPOMEXKYTOUHOM aTTeCTallM: 3a4€T, IK3aMEH.

N3yuenunto AuCHUIUIMHBI «XUMHUS BOJBI U BOJOMNOJATOTOBKAa» MPEAIIECTBYET MU3YUEHHUE
Takux JucuuriinH kKak «Heopranmdeckas xumus», «Duszukay, «AHUMTHYECKAS XUMUSD»,
«®Duznueckass XUMHUsSI UOHIIONUMEPOBY». J[aHHAsT NUCLUMIUIMHA SIBJIAETCS MPEAIIECTBYIOMIEH s
nucuuruH «[Iporeccsl U anmapatsl B MEMOpaHHOM TeXHOJOTHHY, a Takxke «CoBpeMEeHHBbIE
HHEPro- U pecypcocOeperaroue TEXHOIOTUNY.

1.4 IlepedyeHp MJIAHMPYeMBIX Pe3yJbTAaTOB 00y4YeHHMs IO AMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00yJaronuXxCcs CIETYIONIUX KOMITETEHIIUN

KOII 1 HAUMCHOBAHUE UHIUKATOPA PeByJ'H)TaTBI O6yquI/I${ 10 AUCILIUIIIIMHE

IIK-2. CnocoGeH NMpUMEHATH COBPEMEHHYI0 ANNAPATYPY NPH NPOBEJACHHMH HAYYHBIX MCCJIEAOBAHHN, a
Tak:Kke 00padaTbIBaTh H AHAJTU3MPOBATH OJY4YeHHbIEC Pe3yIbTaThI

HIIK-2.1. OcyuecTBisieT HccaeaoBanue | 3Haer (hU3UKO-XUMITYECKUE CBOMCTBaA BOJIbI,
XUMHYECKHX COCJMHEHUH W MarepuajoB C | KIacCU(UKAIMIO U COCTaB IPUPOJHBIX BOJM; IPOIECCHl H
WCIOJIb30BAHUEM COBPEMEHHOTO XHMMMYECKOTO | ammapaTthl BOJOMOATOTOBKH.

000pyI0BaHUs. YMeeT TOIbp30BaThCS XUMHUYECKHUM O0OpYIOBaHHUEM U
ONpeJIeJICHUs] KaYyeCTBa BOJIBI.

Brnageer OCHOBHBIMH TOHATUSIMU W TEPMUHOJIOTHEH B
00J1aCTH BOJOITOATOTOBKH.

HIIK-2.2. OG6pabaTeiBaeT ©  aHATWU3UPYeT | 3HAET METOJbI aHAN3a Ka4eCTBA BOJIBI.
JKCIIEPMMEHTaJIbHBIE JAaHHBIE, IIOJIY4YEHHbIE C | YMeeT oOpaboTaTh pe3yiabTaThl aHalW3a KadecTBa BOJBI,
UCITIOJIb30BAHUEM  COBPEMEHHOM  XMMHMYECKOM | IOyYEHHBIC C MCIIOJIb30BAHUEM COBPEMEHHON XUMHUCCKON
anmaparypsl anmaparypsl.

Bmaneer HaBBIKAMU CTATUCTAYECKOM 00paboTkH
MTOJIYYCHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX.




Pesynprarhl 00yueHHsI MO JUCHMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOATENBbHOM paboThl O0OydyaromMXCcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIETEHLUH  CUMTaloTCs  C(OPMUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUCHUSI.

2. CTpPyKTYpAa M cojiepKaHue TUCIUTTIUHbI

2.1 Pacnipeesienne TPYA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OOmiast TpyOEMKOCTh TUCIMIUIMHBI COCTAaBJISICT /7 3adeTHBIX eauHuI] (252 daca), ux
pacripeielieHie 1Mo BuaaM padoT MpeCTaBICHO B Ta0JIUIIE

Bun yue6HO# paboTh Bcero CemecTtpsl
4acoB (uachl)
5 6
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHS (BCEro): 118 50 68
3aHATHUS JICKIIMOHHOTO THIIA 32 16 16
J1a00paTOPHBIE 3aHATHS 86 34 52

MPaKTUYCCKUC 3aHATHUA

CCMMHAPCKUC 3aHATU - - -

HNuas koHTaKkTHas padora:

KoHnTponb camocrosrensHoit pabots! (KCP) 6 2 4
ITpomexxyrounas arrecrauus (MKP) 0,5 0,2 0,3
CamocTosiTeIbHasi padoTa, B TOM YHCJIE: 100,8 55,8 45
OdopmiieHre 1ab0paTOpHBIX padoT 35 20 15
CaMOCTOSITEIbHOE N3YUCHHE TEOPETUIECKOT0 MaTepraa 30,8 15,8 15
[ToaroToBka K TeKynieMy KOHTPOJIIO 35 20 15
KoHTpob:
[ToaroToBKa K SK3aMEHY 26,7 - 26,7
Oo0mast Tpy10eMKOCTh yac. 252 108 144
B TOM YHCJI€ KOHTAKTHASI 1245 52.2 72.3
padora
3a4. e 7 3 4

2.2 CopeprxaHue AUCHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILIUHBI.
Pa3nens! (TeMbl) TUCIUIUIMHBI, H3ydaeMble B 5 ceMecTpe (ouHast popma o0yueHus)

KosmyecTBo yacos
AynutopHas preayaut
OpHasi
pabora
Ne HanmenoBanue pasnenos (Tem) pabora
Bcero
Ja 13 JIP CPC
1 DU3UKO-XUMHUYECKHE CBOWCTBA BOJIBI. 28 4 - 8 16
2. |IlpuponHas Boja 34 6 - 12 16
3. Kpurepun kauectBa BOJbl 438 | 6 - 14 23,8
HUTOI'O no pazoenam oucyuniurvl 105,8| 16 - 34 55,8
Konrposns camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOJIIIO -
OO0u1ast TpyT0EMKOCTb 10 JTUCIUTUINHE 108

Paznensl (TeMbl) AUCHUIUIMHBL, H3ydaeMble B 6 cemecTpe (ouHast hopma 0OydeHus)

| Ne | HaumeHoBaHue pa3/ielioB (TeM) | KomnunuecTso yacos |




AynutopHas Blée%;{};ﬁ[nT
Bcero pabota P
pabora
J 113 JIP CPC

1. Hpoueccm M amnmaparbl BOJOIOAIOTOBKH. 33 6 - 12 15
2.|YMaAruesue Boabl 39 4 - 20 15
3.|OnpecHenne u 00€CCOTMBAHNUE BOJIBI. 41 6 - 20 15

UTOI'O no pazodenam oucyuniumnwl 113 | 16 - 52 45

Kontpons camocrosarensHoit pabotsr (KCP) 4

IIpomexxyrounas arrecrarus (MKP) 0,3

[TonroToBKa K TEKYIIEMY KOHTPOITIO 26,7

O01mas TpyI0EeMKOCT 110 TUCIUIIIHHE 144

[Tpumeuanue: JI — nexuuu, [13 — mpakTuueckue 3aHATHS / CEMUHApHI,

3anatus, CPC — camocrositenbHas paboTa cTy/ieHTa
2.3 Conepxxanue pa3iesioB (TeM) M CHUIITHHbBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

JIP — nabGopaTopHbie

HaunmenoBanue pasacia

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTpO
1. |Ousnko-XxuMHUYECKHe CrpoeHre MOJEKYJHl BOABl W (PH3WYECKHE CBOWMCTBA.|yCTHBIN OIPOC
CBOWCTBA BOJBI CTpyKTypa KOHACHCHUPOBAHHEIX (a3
2. | Du3MKO-XMMUYECKHe XUMIYeCKUe CBOIcTBa BOJIBI: OKHCIIUTEIBHO- | YCTHBIH OTIpoC
CBOICTBA BOJBI BOCCTaHOBHTEIBHBIE, KHCJIOTHO-OCHOBHEIE, peaxmn
THIpATaIMy ¥ THAPOIM3A.

3. |lIpupoanas Boxa Knaccudukanms npupoaHbIX BOZA 1O LEJICBOMY Ha3HAYEHHIO,|yCTHBIA OMPOC
CTETIeHN MUHEpaIH3allii, XHMUYECKOMY COCTaBY.

4. |llpuponHas Boma Knaccudukanms npupoaHbix Boa 1O (a30BO-ANUCIEPCHOMY |YCTHBIH OMpOC,
COCTOSIHUIO ITpuMecent JIP1

5. |IIpupoaHas Boma Makpo- 1 MUKPOKOMIIOHEHTHI TIPUPOJHBIX BOJ. YCTHBIH OIIpOC,

JIP2
6. |Kpurepun xauectsa Odu3nueckue TMoKa3aTedd KadecTBa BOABL TEMIepaTypa,|yCTHBIN OIpoc,
BOJIBI MYTHOCTbh, IIBETHOCTh, BKYC, 3amax. XuMmuueckue mnokaszatenu|JIP3, JIP4
KagecTBa BoApl: pH, KHCIOTHOCTB, MIETOYHOCTb.
7. |Kputepun kagecTBa KommnekcHble mOKa3aTenu KadecTBa BOABI: okuciasiemocts u|JIP3, JIP4
BOJIBI AIEKTPONPOBOJHOCTh. JKECTKOCTh BOXBL.  YTICKHUCIOTHOE
paBHOBECHE.
8. |Kputepum kagectBa [IpobnemMbl  BOIOMOATOTOBKM B COBPEMEHHBIX ycioBusX. |JIP5, JIP6,
BOJIBI OcuoBHbIe BogonoTpeduTenu. Tpeboanus kK kadecTBy Boabl B[ Tect Ne 1
Pa3IHYHBIX OTPACISIX HAPOTHOTO XO3SHCTBA.
9. |llpouecch u anmapatsel  |be3peareHTHbIE MeTOIBI OCBETIEHUS M obOecuBeuuBanus:|JIP7
BOJIOIIOATOTOBKU OTCTaWBaHWE, MUKpOQUIbTpOBaHNE, LEHTPU(YTUpOBAHHE.
PearentHple MeTOABI OCBETJIEHMS UM 00ECIBEYMBAHMS:
KOAryJISIuUsl, DJEKTPOKOAryisinus, (iIoTamus, KOHTaKTHAs
KOATyJISIIHSL.
10. |IIpoueccsl u anmaparbl | XUMHYECKHE CIocoO0BI o0e33apakuBaHUS Bopl: |JIPS
BOJIOTIOATOTOBKH XJIOpUPOBAHNE, O30HHPOBaHHUE, cepedpeHne, OPOMUpPOBaHME,
HOJTUPOBAHNE.
11. |IIpomecce u anmapatsl  |Pusndeckne cmocoObl  oOe3zapakuBanus Bomel: Y ®-|Tect Ne 2
BOJIOTIOATOTOBKH oOiydeHmne, yIbTPa3ByK, TEpMHUYecKoe o0e33apaKUBaHNE,
MarHuTHas o0paboTka.

12. |YMsrdenue BOIbl Meronbl  yMmsiTu€HUsT BOJABL: TepMHUYECKUE, peareHtHsie,|JIP9, JIP10
HOHOOOMEHHBIE, HJIEKTPOXUMHUYECKHE.

13. |YMsruenue BOIbl PaBHOBecuss B mpoieccax ocaxkaeHus coneit skectkoctu.|JIP11, JIP12,
D¢ GeKTUBHOCTD yMsrdeHUs BOABI Ipu  Hcrojb3oBaHuu [ Tect Ne 3
pa3IMYHBIX PEAareHTOB.

14. |OmpecuHenue u Mertopl OonpecHeHUs] U 00€CCOIMBAHUS BOJBI C M3MEHEHUEM |KOJJIOKBUYM

obeccoBaHe BOJIbI arperaTHOro COCTOSIHMS: AUCTHILIALUS, BHIMOPAKUBAHHUE.

15. |OnpecHenue u MeTonb!l onpecHeHus U obeccomuBaHus Boabl Oe3 usmenenus |JIP13, JIP14

obeccoiiiBaHue BOJbI

arperaTHoro COCTOAAHUA: OKCTPAKIUs, HMOHHEII OOMEH.




16. |OmpecuHenue u MeMOpaHHBIE METO/ABI BOJONOATOTOBKHU: yibTpaduibTpanys, KP1
obeccoyiMBaHre BOJIBI 00paTHBIN 0CMOC, JIEKTPOIHAIIU3.

2.3.2 3aHATHSA CEMHMHAPCKOT0 TUINA (MIPAKTHYECKHE / CEMUHAPCKHUE 3aHATHUS/
J1abopaTopHbie padoThl)

No HaumenoBanue pazziena TemaTHKa 3aHsTHiH/paboT dopMa TeKyIIero
(Temer) KOHTPOJIA
1. |[Ipuponnas Boma Bydepnas kpuBas npupoHOil BOJBI. JIP1
2. |[IpupoaHas Bonma Omnpenenenre CyMMapHOTo Yriiepoja B MPUPOIHON BOJIE. JIP2
3. |Kpurepuu kauectsa Onpenenenue MeI0YHOCTH MPUPOAHBIX U CTOYHBIX BOJI. JIP3
BOJIBI
4. |Kputepuu kayecTBa OnpeneneHne KeCcTKOCTU MPUPOIHBIX U CTOYHBIX BOJ JIP4
BOJIBI
5. |Kpurepuu kauectsa Omnpenenenne OKUCIIEMOCTH PUPOIHBIX U CTOYHBIX BOJI. JIPS
BOJIBI
6. |Kpurepun xauectsa OmnpeneneHue oO0mero cosecojaepkaHus HpuUpoAHbix u|JIP6
BOJIBI ctouHbBIX BoAd. Tect Nel.
7. |IIpomecchl 1 anmaparsl | JNEKTPOKOATYISIIMOHHAS OYNCTKA BOJIBL. JIP7
BOJIOTIOITOTOBKHU
8. |[Ipomeccer n anmmapater  |[IpeAmoAroTOBKa BOIBI METOOM MEMOpPAaHHOTO 3ieKTponu3a. |JIP8
BOJIOHOJATOTOBKH Tect Ne2.

9. |YmsArdenue BOIBI VYMAryeHve npupoIHOi BOAbI METOIOM KUIISIYEHHUS JIP9
10. |YMsryenne BOIBI YMmsrdeHre BOIBI ITyTeM 00paboOTKH mienousio. M3BecTkoBo-|JIP10
COJIOBOE YMSITUCHHUE TIPHPOTHON BOJIBI
11. |YMsryenne BOIBI H+-kaTnoHupoBaHME IS YMATUCHUS TIPUPOTHON BOJIBI. JIP11

Tect Ne3.
12. |OmnpecHenne u OOeccomMBanne BOOBI METOAOM HOHHOro obOmena co|JIP12
00eccoIMBaHKE BOIBI CMEIIIAaHHBIM CJIOEM HOHUTA.
13. |OmnpecHenne u Jemunepanuszanus BOJbl METOIOM JIEKTPOJUAIIN3A JIP13
00eccoIMBaHKE BOJIbBI
14. |OnpecHenne u JemuHepanu3anus BOJBI METOIOM 00pPaTHOTO 0CMOCA. JIP14
00€CCOJIMBAHKME BOJIBI

3ammuta gaboparopHoit pabotsl (JIP), kouTposbHas pabora (KP).

2.3.3 IlpumepHasi TeMaTHKAa KypCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 TlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHUsI /ISl CAMOCTONTENIbHOI PadoThI
00yJaIMXCS MO0 ANUCHUIIIAHE

[Tepedens yueOHO-METOUIECKOTO 00ECTICUSHHS TUCITUTUIMHBI 110
Ne Bung CPC BBITTOJTHEHUIO CAMOCTOSTEIEHOW PabOTHI

1 | Odopmnenue nabopatopHsix |1. MemOpaHHas 3JIeKTPOXUMES: y4eOHOe mocoOue s O0yJarom[uxcs Mo
pabot OCHOBHBIM 00pa30BaTeIbHBIM IPOTrpaMMaM BBICIIET0 OOpa30oBaHUS YPOBHS
OakanaBpuaT M Marmcrparypa mo HampasieHusM noarotoBku 04.03.01 u
04.04.01 / [H. A. Kononenxo, O. A. [Jlemnna, H. B. Jlo3a u np.] ; M-Bo
obpaszoBanusi u Hayku Poc. ®enepaunn, Kybanckuil roc. yH-T. - [2-¢ u3n.,
ucrp. u pom.). - Kpaconap : [KyOaHCKui rocyaapcTBEHHBIH YHHBEPCHUTET],
2017.-290 c.

2 CamocrosrensHoe uzyuenue |1. IllauneBa E.IO. BogomoaroroBka m xumus Bombl. M.: Jlame 2017
TeopeTuueckoro Marepuana |http://www.lanbook.com/books/element.php?pll_cid=32&pll id=1656

2. AnekceeB JI.C. KoHTponb KadecTBa BOABL: Y4YEOHHMK JUIs CTYJCHTOB
cpenHuX crel. yueOHbIx 3aBeaennid. M.: MTHOPA-M. 2010

3 IoaroroBka k Tekymemy |1.  Meroauueckrne peKOMEHJANMU K  OpPraHU3alMK  ayJUTOPHOW U
KOHTPOJTIO BHEAYAUTOPHON (CaMOCTOSITENLHOW) pabOThl CTYIEHTOB: METOJUYCCKHE
ykazaaus / coct. T.II. Cropoxenko, T.b. IlounHok, A.B. becnamos, H.B.
Jlo3a. — Kpacuomap: Kybauckwuii roc. yu-t, 2018. - 89 c.



http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1656

Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OTPAaHMUYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OIIOPHO-/IBUTATEIBHOTO anmapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. OOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH IMCHHIIJIHHBI
(MmonxyJis)

B Xxome wm3ydeHus JHMCUMIUIMHBI MPEAYCMOTPEHO MCIOJIB30BAaHUE TEXHOJIOIMHI
npo0JeMHOT0 OO0y4YeHHUs, BBINOJIHEHUE CTyJIEHTaMU Ja0OopaTOpHbIX padOT B MajblX Tpylmax,
camocTosiTeNIbHask paboTa CTYJIEHTOB.

KoMIIeTeHTHOCTHBIM MOAXOX B paMKax MPENnoJaBaHus JUCLMIUIMHBI pPEalu3yercs B
MCIIOJIb30BAaHUN HHTEPAKTUBHBIX TEXHOJOTMH W AKTUBHBIX METOAOB (IpoOyieMHas JeKIus,
paboTa B MaJbIX IPYIIax) B COYETAHUH C BHEAYAUTOPHON pabOTOM.

NudopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU HW3YYEHUHU  JAUCLMILIUHBI:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JIOCTYNIHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YYEHUU JUCHUTLTUHBI
— I JIAI C OIPAHMYEHHBIMHM BO3MOXHOCTSIMHM 3JI0POBbSI NPEIyCMOTPEHA OpraHU3aLNs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAUH

OneHouyHble CpeAcCTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS U OLEHKU O0Opa30BaTeIbHBIX
JOCTHKEHUI 00y4aromuxcsi, OCBOMBIIUX HPOTrpaMMy y4eOHOM JUCHMIUIMHBI «XHUMHUS BOJBI U
BOJIONOJITOTOBKAY.

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJIA B (JOpME BONPOCOB JII YCTHOTO OINpPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX pabdoT,
KOHTPOJIbHBIX BONPOCOB K JTaOOpaTOPHBIM paboTaM, U MPOME:KYTOYHOI aTTecTauuu B Gpopme
BOIIPOCOB K 3a4€Ty U SK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKyIlIeil U MPOMEeKYTOYHOM aTTecTallui

Kon u HanmeHoBaHue HanmMeHoBaHME OLIEHOYHOTO CpeICTBA
Ne Pe3ynprarel 00y4eHus
WHAUKATOpa . [IpomexxyTodHas

n/n (B cootBeTcTBMU C 1. 1.4) Texymuit KOHTpOJIB

(B cooTBeTcTBUH C 1. 1.4) arrecTauus

HIIK-2.1. OcymectBnser | 3HaeT ¢usuko- | JlaGoparopnas pabora Bonpoc Ha

HCCJIEIOBAaHHUE XHUMHYECKHE CBOMCTBa sk3amene 1-3, 8,
1 XUMHYCCKUX COCIWHCHHUN | BOJBI, KIACCU(PHUKAIMIO U 14, 23

" MaTepHaoB C | cocTaB MpPHPOAHBIX BOJ;

WCIIOJIb30BaHNEM MPOIIECCHl W amlmapaTsl




COBPEMEHHOI'0 BOJIOTIOJITOTOBKH

XHUMHUYECKOTO

o0opynoBar. yMeeT nojp3oBatkcs | JlabopaTopHas paboTa -
XUMUYECKUM
obopynoBaHueM JUTSt
orpeieIeHUs KavyecTBa
BOJIBI
BJIazieeT ocHoBHbIMH | JIaboparophas pabora Bompoc Ha
MMOHATHAMU u | Tect JK3aMeHe 2, 7
TEPMHHOJIOTHEN B 00JIaCTH
BOJIOTOJITOTOBKU
3HaeT MeTonbl aHanmsa | JlaboparopHas paborta Bonpoc Ha
KadecTBa BOJHI. sKk3ameHe 4-6
yMmeeT o0Opaborats | JlabopaTopHas paboTa _

UIIK-2.2. OG6pabateiBaeT | PE3YNbTAThI aHanu3a | Tecr;

u aHaJIM3UpYyeT | KadecTBa Boasl, | KomnokBuym

IKCIIEPUMEHTAJIbHbIC MOJTyYeHHBIE c

2 JaHHBbIC, TIOJTYUYCHHBLIC C HCIIOJIb30BAHUEM

UCIIOJIb30BaHHEM COBPEMECHHOW XUMHYECKON

COBPEMEHHOU amnmmaparypsl

XMMHUYECKOH anmapatypbsl | BIajgeeT HaBblkamu | JlaboparopHas pabota _
CTATHUCTHYECKOM KonrponbHas padbota
00pabOTKH  TMOIYYCHHBIX
IKCIEPUMEHTAIBHBIX
JIAHHBIX

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIE MaTepHAJIbl, HeO0OX0AMMBIE VISl OLleHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX 3TANbI
(opMupoBaHus KOMIIETEeHIIHI1 B polecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

Bonpocekl Kk ycTHOMY onpocy 10 TeMaMm «DU3MKO-XUMHYeCKHe CBOMCTBA BOAbD U
«IIpupoanas Boga»

Crtpoenue MoJIeKyIbl BOJIBI M U3HUECKHE CBOMCTBA. KpyroBopoT BO/BI B IPUPO/IE.
Bopomnotpeburenu 1 BOJOMONIb30BATEIH.
I/ICTOIIHI/IKI/I 331"p$[3HeHI/I$I BOIEI.
Knaccudukanus npumeceil B BOIHBIX 00bEKTaX.
Knaccnq)nxaum[ HpI/IpOI[HBIX BOO I10 HGJ’IGBOMy Ha3Ha4YCHUIO, CTCIICHU MI/IHepaJ'H/ISaIII/II/I,
XUMHYECKOMY COCTaBY, (ha30BO-IHUCIIEPCHOMY COCTOSIHUIO IPUMECEH.

arONE

Bonpocel k yctHOMY onpocy 1o teMe «Kputepuu kauecTBa BOAbI»

1. EaunHunuHbIe, KOCBEHHBIC U KOMIUIEKCHBIE TIOKAa3aTeNM Ka4yecTBa BOIBI.

2. dusnyeckWe TOKa3aTeM KadecTBa BOJBI: TEMIIepaTypa, MYTHOCThb, IIBETHOCTh, BKYC,
3anax. Merozsl onpeneneHus. EAMHUIBI n3MepeHusl.

3. Xumudeckwe TIOKazaTeldW KadecTBa BOAbl: pH, KHCIOTHOCTh, IIIEJIOYHOCTb,

OKHUCIISIEMOCTH U Ap. MeTobl onpeaeneHusl.

YTraeknucinoTHoe paBHOBECHE.

5. TpebGoBaHus K KaueCTBY BOJBI B PA3IMYHBIX OTPACIISAX HAPOIHOTO XO35AHUCTBA.

&

Tect Ne 1 mo teme «Kpurepuu kayecTBa BOAbI

1. K kakomy KJ1acCy MpUPOJHBIX BOJ OTHOCHTCS BOJA, €CIIH 00IIee CONECOIepPKaHue COCTABIISET
1,8 r/n?

npecHas

coslono8amas

conenas
2. B KakuXx eMHMIIAX BBIPAXKACTCS MYTHOCTH BOJIBI:




epaoycax
bannax
M2-2KBUBATIEHMAX
3. B kakux equHUIIAX BBIpaXaeTcs 3armax BOJIbI:
epaodycax
oannax
M2-DKEUBATICHMAX
4. Il1en09HOCTb BOBI ONPEACIACTCS HATUIHCM:
Heop2aHuyecKux Kuciom
colell OP2aHUYecKux KUCiom
COeOUHEeHUll KpeMHUs
5. OKHCIEeMOCTD BOJIBI XapaKTEPU3yeT HAIMYKUE B BOJIC IPUMECECH:
636CULCHHBIX YACTUY
OP2aHUYeCKUX COeOUHEeHUL
coneil
Tect Ne 2 o Teme «IIpoueccol 1 anmapaTbl BOJAONOATOTOBKID)

1. KoBiIx ¥ OTCTOMHUKHU UCTIOJIB3YIOTCS JIJIS:
oceemieHus 600bl
00e33apaxicueanus 600bl
yoaneHus 3anaxa u3 600bl
2. UeM OTIMYar0TCS METOIBI 3JICKTPOKOATYIISIITUH U KOATYJISIIIAH ITPU OYMCTKE BOJIBI:
Mexaunuzmom yoanenus npumecel
CnOCo6OM NOYUEHUs: KOA2YIAaHmAa
npUPOOOLL KOA2yIsIHMA
3. LenTpudyru v MUKIOHBI UCTIONB3YFOTCS TSI
06e33apanxicusanusi 00vl
YyoaneHus 3anaxa u3 600bvl
oceemieHus 600bl
4. Kaxoii u3 nepeunciaeHHbIX HUXKe crioco00B 00e33apaxxuBaHus BOIbI 00s1agaeT
nocueaeucTsuem?
Xn0puposanue
030HUpPOBAHUE
Y@ obnyuenue
5. Kakoii u3 nepeuncieHHbIX HUXKE CIOCO00B 00e33apakiBaHus BOJbI TPEOyeT HAUOOIBIINUX
KamUTaJIbHBIX 3aTpaT?
Xnopuposanue
030HUpOBaAHUE
Y@ obnyuenue
Tect Ne 3 no TeMe «YMArdeHue BoAbI»

1. OT™METbTE MOHBI, MPUIAFOIINE KECTKOCTh TPUPOTHOU BOJIE:
Fe* ca®* Mg** Ba* Cl S0.* NO5"

2. lllemounoe yMsardeHue BOBI IPOUCXONT B PE3yJIbTaTe BHIMAICHUS B 0CA0K COJIH:
KapOoHama Kaibyus
Kapbonama macHus
2UOPOKCUOA MACHUSA

3. K kakum METOJaM OTHOCHUTCA HOHOOOMEHHOE YMATUYCHUC BOJBI:
mepmudecKum
PeACEeHNHbIM
6espeaeenmnbm

4. Kakas )XeCTKOCTb YAQTACTCA IpU COAOBOM YMATYCHUU BOJbI:



8pemMeHHas
NOCMOAHHAA

5. Kakas »ecTKOCTh ynansercs pyu TEPMUIECKOM YMATYEHUN BOBL:
8peMeHHas
NOCMOAHHAA

Bonpocekl K KOJJIOKBHYMY 10 TeMaM «YMsAIryeHue Boabh» U «OnpecHeHue u
oleccoiMBaHue BOIbD»
MeTobp1 yMSITYeHHS BOJIBL.
O dekTBHOCTH yMATUEHUS BOBI PH HCIIOIB30BAHUN PA3ITUYHBIX pEarcHTOB.
[Tpunumn paboThl OCBETIUTEIIS.
HonnbIi 0OMEH B BOJIOTIOATOTOBKE
Na* 1 H" kaTHoHHTOBOE yMSTdeHHe BOBI, KOHTPOIHPYEMBIE HapaMeTpEI.
TexHOIOTHYECKHE CXEMbI OYMCTKH BOJBI B HOHUTHBIX (PHIIBTPAX.
Perenepaiusi HOHOOOMEHHBIX KOJIOHOK.
YMsryeHue Bojibl METOA0M MEMOPAHHOTO 3JIEKTPOIH3a.
Metosl 06e33apa>kuBaHus BOBI.
. XMMHYECKHE CTIOCOOBI 00€33apaKuBaHus BOJIBI.
. DIEKTPOXUMHUECKUI CIIOCO0.
. Kimaccudukarus MeTo10B ONpecHEHUsT U 00ECCOTMBAHUS BOJIBI.
. MeTozp! onpecHeHUS 1 00€CCOIMBAHUS BOJIbI C HK3MEHEHUEM arperaTHOrO COCTOSHUS.
. MeTozb! onpecHEHUs 1 00€CCOIMBAHUS BObI O€3 U3MEHEHUS arperaTHOro0 COCTOSHUS.
. DIEKTPOXUMHYECKHE METO/IbI OIIPECHEHUSI U 00ECCOTMBAHUS BOJIBL.
. MeMOpaHnHble  METOJBI  BOJOIMOATOTOBKH  (ylbTpaduibTpamusi, OOpaTHBIH  OCMOC,
3JICKTPOIHAIIN3).
17. MemOpanbl s oOpatHoro ocMoca W ynbTpapuibTpauuu.  Kiaccudpukanus
HOJYIPOHHUIIAEMBIX MEMOpaH.
18. CrtocoOb1 mosryueHust MeMOpaH ¢ aHH30TPOITHON CTPYKTYPOH.
19. Dnexrponuanus. OOIME KOHCTPYKTUBHBIE 3JIEMEHTHI. THUITbI MEMOpaHHBIX MOYJIEH.
20. IToxroToBKa BOABI TSI MEAUIIMHBI, IIUIIEBON M AIEKTPOHHON MPOMBIIIIICHHOCTH.

CoNoA~WNE

Tl e Y N SE S T
OO~ WNEO

KonTtpouabHas pa6ora Ne 1 no reMmam «YMmsiruenue Boab» U «OnpecHenue u
o0eccoiMBaHHeE BOAbI»

Bapuanm 1

1. Kakoil peareHTHbBIII MeTOJ] yMsrdeHuss BOJbl OMKapOOHATHOro Kiacca Oyner
Haubosee 3¢ pexTUBHBIM? 3aNUIIUTE YPABHEHUSI XUMUUECKUX PEAKIIHH.

2. Onumure  mpeuMyliecTBa W HENOCTaTKH  00e33apaXKMBaHHUA  BOJIBI
XJIOPUPOBAHHUEM.

3. Kakue sl MeMOpaHHBIX MOYJIeH Bbl 3HaeTe?

4. KakoBbl mpenMyiiecTBa M HEAOCTAaTKH PYJIOHHBIX M TPyOUaThIX MeMOpaHHBIX
Moysen?

5. Kakue TpeboBanus npeabsaBiIstOTCsS K 00paTHOOCMOTHYECKUM MeMOpaHaM?

6. Kakoii 00beM BOJBI ¢ MCXOJHOM ECTKOCTbIO 3 MMOJIB/T MOXKHO YMSTUYHUTH C

MOMOUIbI0 HOHOOOMEHHON KOJOHKM nauamerpoM 40 cM U BbICOTOM 3 M, 3amojHEHHOU
katuoHuToM B Nat-popme. IlnotHocts cmonbl 1,2 1r/cM3, oOMeHHass €MKOCTb 3 MMOJIB/T.
3anuinTe ypaBHEHNE TPOTEKAIOLIEH ITPU 3TOM XUMUYECKON pEeaKIuu.

1. Kakue cioco6s1 06e33apakuBanust Boabl ucnonb3ytores B DOK «AxBaKyo»?
Bapuanm 2
1. Kakoii peareHTHBIi MeTOA yMsrdeHHs BOABI Cynb(aTrHOro kiacca OyneT

Han6Oosee 3 PexTuBHBIM? 3aNUIIIMNTE YPAaBHEHUS XUMUUECKUX PEAKIIHA.



2. Onummre  mpeuMmyliecTBa W HEAOCTaTKH  00e33apaKuMBaHUs  BOJBI
O030HMPOBAHUEM.

3. Kakue pexumbl punbTpanuu Bel 3HaeTe?

4, KakoBbl mpenMyIecTBa M HEJIOCTATKH BOJOKOHHBIX MEMOpAHHBIX MOIYJICH H
anmaparoB Tumna GuIbTp-mpecc?

5. Kakue TpeOoBaHus IPEIbABISIOTCS K JICKTPOIMATH3HBIM MeMOpaHam?

6. Kakoii 06beM BOABI C UCXOAHON KECTKOCTHIO 2 MMOJIB/J YMSATYUTH C MTOMOIIBIO

HOHOOOMEHHOH KOJOHKH guaMeTpoM 20 ¢cM M BBICOTOH 2 M, 3allOJIHCHHOW KaTHOHMTOM B H+-
dopme. [TnotHocth cmoner 1,1 r/cM3, oOMEeHHasE eMKOCTh 2,5 MMOJB/T. 3alUIIATE YpaBHCHHE
MPOTEKAIOMIEH TTPH 3TOM XMMHUYECKOHN peaKIuu.

1. Kakoii o6bem Bojbl ouniaercs exxecyrouHo B POK «AxBaKyo»?

KoHTpoJibHBIe BONIPOCHI K JIA00PATOPHBIM padoTam

Jlabopamopnas paboma Nel

1. VicTounuKy 3arps3HeHNs] TPUPOTHOI BOJIBL.

2. Kimaccudukarust mpuMeceil B BOAHBIX 00BEKTaX.

3. Kakue Makpo- 1 MEKPOKOMITOHEHTHI IPHUPOIAHBIX BOJI BbI 3HAETE?
4. Kakre XUMHUYeCKHe COeAMHEHUS MPUIAIOT BOJIE KECTKOCTh?

5. Kakue xnaccuukanuy NpupoJHBIX BOJ BaM H3BECTHBI?

Jlabopamopnas paboma Ne2

1. Yro takoe OydhepHas eMKOCTb IPUPOIHOMN BOIBI?

2. YIIeKHCI0THOE PaBHOBECHE B TIPUPOTHOM BOJIE.

3. Kak onpenenuts cymmapHoOe CofiepKaHue yriiepoaa B IPUPOIHOM Boze?

4. Kakye MHIUKaTOPbl MPUMEHSIOTCS JJIS ONpeIesIeH!s] CyMMapHOTo yriepoaa?

Jlabopamopnas paboma Ne3-6

1. Kakue emuHUYHBIE, KOCBEHHBIC U KOMIUICKCHBIC TTOKA3aTe I KaueCTBA BOJIBI BB 3HACTE?
[IpuBenuTe mpUMEpBHI.

2. Kakue opranoienTu4eckue moka3aresid KauecTBa BOJIbI BbI 3HAETE M KAKOBBI €IMHUIIBI UX
U3MEpEHUs?

3. XuMu4ecKue mokas3aTelid KadecTBa Bobl: pH, KUCIIOTHOCTS, METOIHOCTS,
OKHUCTsIeMOCTh. KakoBbI METOIBI UX ONpeeaeHUs?

4. Yto taxoe IT1JIK? JlaiiTe onpenenenue.

5. KakoBbI TpeOOBaHUS K KQUeCTBY BOJIbI B PA3IMUHBIX OTPACIISIX HAPOJHOTO X031 CTBA?

Jlabopamopnas paboma Ne7-8

1. TlepeunciuTe METOABI OYUCTKH BOJIBI OT IPUMECEH JTUCIIEPCHBIX YaCTHII.

2. Kakue Oe3peareHTHbIE METO/IbI OCBETJICHUS U 00eCI[BEeYMBAHUS BbI 3HaeTE?

3. Kakue peareHTHBIC METOJIBI OCBETIICHHS W 00€CIIBEYMBAHUS UCTIOIB3YIOTCS TPH
BOJIONIOJITOTOBKE?

4. B gyem cyniHOCTh (hJIOTAITMOHHOTO METOJIa OYMCTKH BOJIBI?

5. Kakue metompl 00e33apakiBaHus BOJIbI BAM U3BECTHBI?

Jlabopamopnas paboma Ne9-11

1. Kakue MeToapl yMsTUYeHHs BOJIBI BB 3HaeTe?

2. KakoBa 3¢ (eKTUBHOCTh YMSTUYEHHUS BOJIBI ITPH UCTIOIH30BAHUY PA3IMYHBIX PEareHTOB?
3. [IpuBeauTe mpuMephl TEXHOJOTHYECKUX CXEM OUYMCTKU BOJBI B MOHUTHBIX (UIIbTpPaX.
4. Kak pereHepupoBaTb HOHOOOMEHHYIO KOJIOHKY?

5. B ueM cymHOCTh yMSATYEHHS BOABI METOJOM MEMOPAHHOTO AJIEKTPOau3a? 3anulmTe
YPaBHEHHUs peakluil, IPOTEKAIOIINX Ha JIEKTPOAaxX U B KaMEPax 3JIEKTPOIU3epa.



Jlabopamopnas paboma Nel2-14

1. Kinaccuduxanus METoa0B OIpeCHEHHs U 00€CCOINBAaHUS BOIBI.

2. B uem CymHOCTb 3JIEKTPOXUMUYECKUX METOJIOB OTIPECHEHUS 1 00€CCOTMBAHUS BOJIBI?
3. Kakue meMOpaHHbIe METO/IbI UCIIOJIB3YIOTCS U1l BOJOIIOATOTOBKHU ?

4. Ilepeuncaure TpebOBaHM K 0OPAaTHOOCMOTHYECKUM MEMOpaHaM.

5. Kakue turbsl MeMOpaHHbBIX MOJyJIeH UCTIONb3YIOTCS sl BOAOIOATOTOBKH?

3ayeTHO-IK3aMeHAIIHOHHbIE MaTrTepuajbl  1JisA HpOMC)KyTO‘lHOﬁ aTrecTalnmumn

(3x3ameH/3a4eT)

agrwpdE

N o

9.

10.

1.
2.
3.

1. Cnucok éonpocoe ona noozomoexu K 3auemy

CtpoeHue MoJeKyIibl BoJIbl U (hu3nueckue cBoiictBa. KpyroBopot Bojibl B mpupoe.

Boponorpeburenu 1 BOIOMOIB30BATENH.

VicTouyHUKHY 3arpsi3HEHUS BOJIBI: BEIIECTBA, MUKPOOPTaHU3MBI, TEILIO.

Knaccudukanus npumeceil B BOJIHBIX 00bEKTaX.

Knaccudukanus npupoaHbIX BOJA IO IEIEBOMY HAa3HAYCHHIO, CTEIIEHW MHUHEpaTH3aIii,
XUMHYECKOMY COCTaBy, (ha30BO-AUCIIEPCHOMY COCTOSHHUIO PUMECEH.

Enunuynble, KOCBEHHBIE M KOMIUIEKCHBIE TOKA3aTeIN KaueCTBa BOJBI.

Ou3nyecKkue IMOoKa3aTelld KadyecTBa BOJBI. TeMIIepaTypa, MYTHOCTh, IIBETHOCTh, BKYC,
3anax. Meronpl onpenenenus. EauHuib1 nusmepenust.

XUMHYECKUE MOKa3aTelld KadecTBa BoAbl: pH, KHCIOTHOCTD, MEIOYHOCTh, OKUCISEMOCTh
u 1p. MeTtoab! ornpeencHusl.

YTraeKkucinoTHOEe paBHOBECHE.

TpebGoBaHMsI K KAUECTBY BOJBI B PA3TUYHBIX OTPACIISIX HAPOJHOTO X03siCTBA.

2. Cnucok 6onpocog 014 n0020moeKu K IK3AMEHy
dusnueckue U XMMUYECKHE CBOWCTBA BOIBI.

Knaccudukanms npumeceit B BOIHBIX 00BEKTaX.
Knaccudukanus npupoaHbIX BOJ M0 IeIEBOMY Ha3HAYSHHIO, CTETIEHH MUHEpaIU3aIliH,

XMMHYECKOMY COCTaBy, ()a30BO-AUCIEPCHOMY COCTOSHUIO IPUMECEH.

HB©o©oo~No O A

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

0.

EnuHnyHbIE, KOCBEHHBIEC U KOMIIJIEKCHBIE TTOKA3aTe)IM KauyecTBa BOIBI.
dusnyueckue mokazareiy KauecTBa BoJbl. EMUHUIIBI n13MepeHus.
XHUMHUYECKHUE TIOKA3aTeNd KaueCTBa BOJIbl. METOIbl OIpeAesIeHHUs.
TpebGoBaHUs K Ka4€CTBY BOJBI B PA3TUUHBIX OTPACIISAX HAPOIHOTO XO3SIMCTBA.
Metoabl OUUCTKHU BOABI OT MPUMECEU TUCTIEPCHBIX YaCTHII.
be3pearenTHbie METOIBI OCBETIICHHS M 0O0OECIIBEUNBAHMS.
Knaccudukanus GpunbTpoB. OUIbTPYIONINE MATEPUATIBL.

PeareHTHEIC METOBI OCBETIIEHUS U 00CCIIBEYNBAHMS.
DU3NKO-XUMUUYECKHE OCHOBBI KOATYJISIIUU KOJUIOUIHBIX TPUMECEHN BOJBI.
CymHoCTh IIOTAIIMOHHOTO METO/1a OYUCTKHU BOJIBI.

Meroabl yMsTUYE€HHUS BOJIBI.

PaBHOBecHs B miporieccax OCakI€HHsI COJIEH )KECTKOCTH.

O PexkTUBHOCTD yMITYEHUS BOJIBI IPH MCIIOIH30BAHUH PA3IMUHBIX PEareHTOB.
[TpuHmn paboThl OCBETIUTEINS.

Honnelii 0OMeH B BOIOIIOATOTOBKE

Na’" 1 H" katnornTOBOE YyMSATUEHHE BOJIBI, KOHTPOJIUPYEMBIE TAPAMETPHI.
TexHoIOTHYECKHE CXEMbI OYHCTKH BOJbI B MOHUTHBIX (DUIIBTPaX.
Pereneparust HOHOOOMEHHBIX KOJIOHOK.

YMsiraeHre BOJIbI METOI0M MEMOPAHHOTO SJIEKTPOIIH3a.

XUMHYECKHE CTIOCOOBI 00e33apaskuBaHUS BOIBI.

DIEKTPOXUMHUECKHN CrI0co0 00e33apakuBaHUsI BOIBI.



25. @wusuyeckue crnocoObl 00e33apakuBaHUS BOBI.

26. MexaHu3M JeHCTBUS, annapaTypHoe opopmiieHne U SKOHOMHUYECKasl 11eJ1eCO00pa3HOCTh
¢du3nueckux crocoboB 00e33apaKMBAHUS BOJIBI.

27. TlpeumyriecTBa U HEAOCTATKU GU3HUECKUX CIIOCOOOB 00€33apayKUBaHUS BOJIBI.

28. KomruiekcHbIe METObI 00€33apaKUBaHuUs BOJIBIL.

29. OuIbTpyIOLIUE IEMEHTHI AJIs CTEPUIU3ALUU BOJIBI.

30. MeToasl ycTpaHEHUS 3aMlaXx0B U MPUBKYCOB BOJIbI. KOHCTPYKIIMK a3paTopoB.

31. Knaccudukaius METO0B ONPECHEHHUS U 00€CCOTMBAHUS BOJIBI.

32. MeTobl ONIpeCHEHUS U 00SCCOTMBAHUS BOJIBI C U3MEHEHHUEM arperaTHOTO COCTOSTHHMSL.
33.  Metoasl onpecHeHus: U 00eCcCOIMBaHMs BOJbI 0€3 U3MEHEHUS arperaTHOr0 COCTOSHHUS.
34. DneKTpOXUMHUYECKHE METOJIbI ONPECHEHUS U 00ECCOTMBAHUS BOJIBI.

35. MemOpaHHbBIE METOIBI BOAOIIOATOTOBKH (yJIbTpadriIbTpaliys, 0OpaTHbII 0cMOC,
AJIEKTPOINATIU3).

36. Membpansl 11t 06paTHOTO OocMoca U yiabTpadunsTpanuu. Knaccuduxarms
MOJTYTIPOHHUIIAEMBIX MEMOPaH.

37. DOnexrpoauanus. OOIIHe KOHCTPYKTUBHBIE 3JIEMEHTHI.

38.  Tumbl MeMOpaHHBIX MOIYJICH.

39. DnexTpoMeMOpaHHbIE TEXHOIOTUHU MOATOTOBKHU BOJIBI JIJIsI MEIUIIUHBI, TUIIEBON U
IEKTPOHHON TIPOMBIIUIICHHOCTH.

40. Cucrema BogonoaroroBku B POK «AkBaKVYb».

3. Ilpumep dunema K Ix3ameny

OI'bOY BO «KybaHckuii rocy1apcTBEHHbIN YHUBEPCUTET»
Kadenpa puznueckoit xumun
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  y4.rtoxm
JucuumimHa «XuMus BOABI U BOJOIIOATOTOBKAY

BK3AMEHAIIMOHHBIM BUJIET Ne 1.
1. Knaccuduxarus npupoHbIX BOI.
2. XuUMHYecKHue MeTo/ibl 00e33apakuBaHus BOIBI.
3. Tepmmueckoe yMsArdeHHE BOJIBI.

3aBeayromuii kadenpoit puznuecko XuMuu B.W. 3a6omorkumii

Kpurepun oueHuBaHust pe3yabTaToB 00y4eHH s

KpI/ITCpI/II/I OLICHUBAHMUA I10 3a4YCTY:

- OLICHKA «3aYTCeHO»: CTYJACHT BJIAJICET TCOPETUUCCKUMHA 3HAHUAMU 110 JaHHOMY pasciry, 3HacT
Knaccmbm(aumo MNpUPOAHBIX BOJ, METOJAblI OLCHKU Ka4Y€CTBAa BOAbI, OCHOBHBIC IPOLCCCHI U alllapaTbl
BOJOIIOATOTOBKH, [JOITYCKACT HE3HAYUTCIILHLIC OH_II/I6KI/I; CTYACHT YMCCT MPaBHUIIBHO OOBSICHATH
OKCIICPUMECHTAIIBHBIC TAHHBIC C IPUMCHCHUEM TCOPETUUCCKUX HpeHCTaBHeHHﬁ.

- OLIEHKA «HEe 3a4TEeHO»: MAaTepuaj HE YCBOEH WM YCBOEH YaCTUYHO, CTYACHT 3aTPyAHSICTCS B
OIMCaHWU METOJOB OLIEHKH KadeCcTBa BOJABI, HE MOXKET IMPUBECTH MPUMEPHI CIIOCOOOB OUMCTKH BOJBI OT
Pa3IMYHBIX PUMECEH, 3aTPYAHAETCS IPUBECTH MPUMEPHI CITIOCOO0B yMSITYEHHS BOJIBI.

OnueHka Kpurepuu oLleHUBaHMS 110 DK3aMEHY

Bricokuii OLICHKY «OTJIAYHO» 3aCJIyKUBacCT CTyzv[eHT, OCBOMBIINU 3HAHWA,

OBEHE «S» YMEHHs, KOMIIETCHIMM U TEOPETHYECKUI MaTepuan 0e3 MpoOesoB;
Y]E)OTJII/IIIHO) BBHITIOJTHUBIIHMKA BCE 3aJaHUs, MPEAYCMOTPEHHBIC y4eOHBIM IUIAHOM Ha

BBICOKOM Ka4yeCTBEHHOM YPOBHE; MIPaKTUYECKHE HAaBBIKU
poeCCHOHATLHOTO MPUMEHEHUSI OCBOCHHBIX 3HaHUI C(HOPMUPOBAHBHI.




CtyneHT CBOOOIHO BIIQJEET TEOPETUYECKHUM MaTepHaIOM, 3HAeT
MOKAa3aTeJIM KayecTBa BOJbI U METOJbl MX OIMpPEACNICHUS, MPOIECCHl U
arrapaThl BOJIOTIOATOTOBKH.

Cpenuuit
YPOBEHB «4»
(xopor10)

OIICHKY «XOpOIIO» 3aCIyKUBAET CTYJEHT, MPAKTUYECKU MOJIHOCTHIO
OCBOMBILIMN 3HAHUA, YMEHHS, KOMIIETEHIMH U TEOPETUYECKUI
Marepuai, y4yeOHbIe 3aJaHUs HE OILICHEHbl MaKCHMAJbHBIM YHCIOM
0a/ioB, B OCHOBHOM C(OpPMHUpPOBal IMpakTU4Yeckhue HaBbIKU. CTyaeHT
XOpOIIIO BIAJEET TEOPETHUSCKUM MaTepuaioM, 3HaeT (HU3UKO-
XUMHUYECKHE CBOMCTBA BOJBI M MMEET MpPEJCTaBICHHE O Mpoleccax U
anmaparax BOJOIMOATOTOBKH, CIIOCOOEH CIPABUTHCS C OTBETOM IPHU
HE3HAYUTEJIbHOM MOMOIIU CO CTOPOHBI MPENO01aBaTeNsl.

[ToporoBssiii
YPOBEHb «3»
(ynoBieTBopuTe
JIHO)

OLICHKY «YyIIOBJIETBOPUTEIHHO» 3aCIyKXHBAeT CTYJACHT, YaCTUYHO C
npo0OenaMu  OCBOMBIIMM ~ 3HAaHUS, YMEHHUS, KOMIETEHIMH U
TEOPETUYECKHA MaTepuai, MHOTHe Y4eOHble 3amaHus JMOO He
BBINIOJIHUJ, JHOO OHM OLEHEHBl 4YHCIOM OamioB ONU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MTPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHBEI.
CryneHT 3HaeT KJIACCU(PUKALMIO NPUPOAHBIX BOJ, OJHAKO IUIOXO

pa3bupaercss B CHEHU(PHUECKUX METOJaX HX OYHCTKH, C TPYIOM
CHpaBJISIETCSl ¢ OTBETAaMHM HA BOIPOCHI NIPU CYHICCTBEHHOM MOMOIIH CO
CTOPOHBI IPENOoIaBaTEIIsl.

OLICHKY «HEY/IOBJICTBOPUTEIILHOY 3aCIy)KUBACT CTYACHT, HE OCBOMBIINI
3HaHUS, YMEHHsI, KOMIIETCHIINU U TEOPETHUYECKUA Marepuai, ydeOHbIe
3aJ]aHUs HE BBITIOJHIII, MPAKTHYECKUE HABBIKM HE COPMUPOBAHHBI.
CryneHT He crmocoOeH BHIOpaTh MPABWIIBHBIA METOJA BOJOIOATOTOBKH
Jla)ke C TIOMOIIBIO TPEroAaBaresis M IUIOXO BIaJeeT TEOPETUYECKHM
MaTepuaioM (HaOJIFOIAI0TCs CYIIECTBEHHBIE OMIMOKU TIPU OOCYKICHUHU
0a30BbIX MOHSTHIN).

MuHUMaIBbHBIN
YPOBEHB «2»
(HeyloBIIETBOPH
TEJBHO)

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs /ISl IOJTOTOBKU OTBETA HAa 3K3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS PE3YyJNbTAaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUSI PE3yJIbTaTOB OOYYEHHsS MHBAIUIOB U JIHUI] C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MpPeI0oCTaBlIEHUE
uHpopmanuu B (opMmax, aZANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIe4aTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. Ilepedennb y4eOHOI JuTEepaTypbl, HHPOPMALHOHHBIX PeCyPCOB U TE€XHOJIOTUH
5.1. YueOHasi auTeparypa

1. laynera, E.}O. BogonoaroroBka u xumus Bojsl [ DnektpoHHbIi pecype] / E. FO. Illaunera.
- 1-e uzn. - Cankr-IlerepOypr : Jlanb, 2016. - 104 c. - https://e.lanbook.com/book/90050.

2. MewMOpaHHas d3IEKTpOXUMUS: ydeOHOe TmocoOue Juisi OOydJaromuXxcsi IO OCHOBHBIM
o0Opa3oBaTeNbHBIM IPOrpaMMaM  BBICHIETO OOpa3oBaHMs ypOBHS OakamaBpuar W
MarucTparypa no HampasieHusm noarotosku 04.03.01 u 04.04.01 / [H. A. Konosnenko, O.
A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3zoBanust u Hayku Poc. ®denepanmu, Kybanckuii
roc. yH-T. - [2-e w3a., ucnp. u jgom.]. - KpacHomap : [KyOaHckuii rocymapcTBEHHbBIN
yauBepcuret], 2017. - 290 c.

3. MewmbOpanbl u MmemOpannsie TexHodoruu / O1B. pea. A.b. SpocnaBues. M.: Hayunbrii mup,
2013. — 612 c. http://biblioclub.ru/index.php?page=book _red&id=468334&sr=1

5.2. llepuoanyeckas JuTepaTypa

1. Ycenexu XUMUM - pPOCCUACKUN HAYYHBIN )KYpHAJ, MyOJIMKYIOMNNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM IIPOOJIEMaM XUMHUU U CMEXHBIX HayK.

2. MemOpanbl W MeMOpaHHBIE TEXHOJIIOTMM - POCCHWCKHN HAYYHBIH >KypHAl,
nyOJIMKYIOIIMN CTaTbU MO OCHOBHBIM MpoOJieMaM IOJIy4eHUS M MCCIe0oBaHUsS MeMOpaH U
pa3BUTHUS BAXKHEHIIMX  HANpaBieHUH MeMOpaHHBIX TEXHOJOTMH, B TOM 4HCIE H
BOJIOIIOATOTOBKH.

3. Kypnan oOmelt XUMUU — OJWH U3 KPYMHEWIINX POCCHICKUX HAYYHBIX KYPHAJOB,
OTpaKalOIIUX OCHOBHBIE HAIIPABICHUS Pa3BUTHS XUMHH, MyOIUKYIOIINUN paboThl, MOCBSIIEHHbIE
aKTyaJIbHBIM OOILIIMM BONPOCAM XUMHHM U IpoOjieMaM, BO3HHMKAIOUIMM Ha CTHIKE PA3JIMYHBIX
pa3zenoB XMMHH, a TAK)KE HAa TPAHULAX XUMUU U CMEXKHBIX C HEN HayK.

4. Boanble pecypcbl — pOCCUHWCKHI Hay4dHbI JKypHaji, NyOJUKYIOLUUN paboThl,
NOCBALIEHHBIE TPOOJIEME BOJHBIX PECYPCOB IJIAHETHI.
5. DHeprocOepexeHHEe U BOJOMOATOTOBKA — POCCHUMCKHII Hay4dHbI >KypHal,

NyOMUKYIOIUNA paboThl, CBI3aHHBIE C BOJOMOATOTOBKOM U SHEProcOepekeHueM.

5.3. UHTepHeT-pecypchbl, B TOM 4YHcCJe COBpeMeHHbIe NpodeccHOHAIBHBIE (a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):
3BC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIB) hitp://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HauumonanbHas »3neKTpoHHass OMOIMOTEKa (IOCTYN K DJIEKTPOHHOM OMOIHOTEeKE
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/
8. Dnexrponnas koyuekuus Okchopackoro Poccuiickoro @onma

agkrownE

agkrwbnE
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypcobl cBOOOIHOTO J0CTYyNA:
1. AmMepuKaHCKas naTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAJICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWnadopmanuronnas cuctema "EquHoe okHO 0CTyma K oOpa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;
5. Enunas komexius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IIAHOB, YUEOHO-METOIMYCCKUX KOMIUICKCOB, ITyOIHKAIMNA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX PECYPCOB Kadeapsl HHHOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToauyeckne yKa3aHusi [Jsi OO0y4YAIOIIHUXCA IO OCBOEHHIO JTHCHUILIMHBI
(Mmomyuis)

VYcnenHoe W3ydeHHE AUCHUIUIMHBI «XHWMHS BOJBl M BOJOIMOIATOTOBKa». TpeOyeT OT
CTYACHTOB DETYJISPHOTO TMOCEIIEHHUs JEeKIMH, BBIMOJIHEHUS TECTOBBIX IMPOBEPOYHBIX padoT,
BBITTOJIHEHUS M 3aIIUTHI J1a0OPaTOPHBIX padOT, 03HAKOMIIEHUSI C OCHOBHOHM M JIOTIOJHUTEIILHOU
PEKOMEHIyEMOM JINTepaTypoi.

[Ipy NOATOTOBKE K JCKIIMOHHOMY 3aHSTHIO CTY/IEHTAM PEKOMEHIYeTCs:

1) mpocMOTpeTh 3amucu MNpeAbIIyLIeH JeKIUM W BOCCTAHOBUTh B NaMITH paHee
W3Y4YEHHBIN MaTepHall;

2) Oeryio MPOCMOTPETh Marepuai MPEACTOSINEH JIEKIHU, C LENbI0 JYYIIero yCBOCHHS
HOBOTO MaTepuania,

3) caMOCTOSITEIBHO MPOpPadOTaTh OTIENbHBIE (PParMEeHTH TEMBbI MPOLION JEKIHU, €CIN
3TO HEOOXO0UMO.

IIpy KOHCHEKTHPOBAHHWU JIEKIIMOHHOTO MaTepualia CTYJIEHTaM HYKHO CTPEMHUTHCS
KpaTKo, CXEMaTH4HO, IOCJEeNIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC TOJOXCHHUS,
BBIBOIbI, 000011IeHNs U (POPMYIUPOBKH, HE MBITAsICh 3allMCaTh BECh MPENOAaBaeMblii MaTepHai
JTOCJIOBHO.

ITpy 1OATOTOBKE K 1a00pPaTOPHOMY 3aHITHIO PEKOMEH/IYETCS:

1) BHMMATEIbHO HU3Y4YWTh MaTEpPHAN MPEACTOSINEH pabOThl M COCTaBHTH IUIAH €
BBITIOJTHEHUS;

2) yoenuTh TOBBIIICHHOE BHUMAaHHE YKCIEPUMEHTAIBHBIM OCOOCHHOCTSM TPEICTOSIIEH
paboThI (MCTIONb3yEMBIM pEaKTUBAM U 000PYJOBAHUIO, a TAKXKE TEXHUKE PaOOTHI C HUMH);

BreimonasaTe  nmabopatopHyro paboTy HEOOXOAMMO aKKypaTHO U IOCJIEIOBaTEIbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B Ja0OpaTOpHOM >KypHane. [lng ycremHoil 3amuTsl
nabopaTopHOH pPabOTBI HEOOXOAUMO TIIATEIBHO WM3YyYWUTh JICKIIMOHHBIA H, €CIU 3TO
HE00X0IMMO, JOMOTHUTEIbHbIN TEOPETHUECKUI MaTepual Mo TeMe paboThl, a TAK)KE MPAaBUIBHO
3aMoJHUTE JIA0OPATOPHBIA JKypHaJ, CACIaB BCE HEOOXOAUMBIE pacdeThl M CHOpPMYIHPOBaAB
BBIBOJIBI 110 TPOJICJIAHHOMN padoTe.
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BrinmonHnenue nabopatopHbIx padboT

JlaGopaTopHble pabOThI BHIMOJHAIOTCS 00YJarOUTUMHUCS B MaJIbIX rpymmax (0O0bYHO 2-3
yejoBeka). B Haudane Kypca MpOBOAMTCS HMHCTPYKTAX IO TEXHHUKE Oe30macHOCTH paldoThl B
XUMHUYECKON J1abopaTOpUU M COCTaBJIAETCA TpaduK BBIIOIHEHUS J1aOOpaTOPHBIX pPadoT.
Brimonnenue nabopaTopHoii pabOThI BKIIOYAET B ¢e0sI CIETYIONINE ITAIIbI:

1) MoArOTOBUTEIBHBIN 3Tall (CAMOCTOSATENbHAS paboTa CTYACHTOB);

2) mosiyueHHE JOMYCKa K BBIMOJHEHHIO AKCIEPHUMEHTAIBbHOM YacTH J1abopaTopHOU
paboThI (KOHTaKTHAs paboTa ¢ IpernoiaBaresieM Kak 10 Majoi IPYIIIbI);

3) BBINOJHEHHE SKCIIEPUMEHTAIBHOM YacTH JIabopaTopHOW pabOThl MOA KOHTPOJIEM
IpernoaBaTes;

4) aHanu3 MOJMYYEHHBIX PE3yIbTATOB, (POPMYIMPOBKA BHIBOJA W IMOATOTOBKA K 3aIUTE
1a060paToOpHOI PabOTHI (MOXKET BBIMOIHATHCS KaK CAMOCTOSITENIbHAS paboTa CTyeHTa IoMa, WU
0]l KOHTPOJIEM TperojaBareis B TeUeHUE BPEMEHH, BBIZICICHHOTO Ha J1abopaTopHbIe pabOThI
WIH B X0JI¢ THOW KOHTaKTHOU pabOTHI C Mpeno/iaBaTesieM);

5) 3amuTa 1abopaTopHOI paboTHI (KOHTAKTHAS PaboTa ¢ IPEIoaaBaTesieM).

[Tocrne BBIMOTHEHHS BCEX 3TUX 3TAIOB JIabopaTopHasi paboTa CUUTAETCS BHIITOJIHEHHOM.

IMoaroroBUTEILHBINA 3TA

Ilepen 3ansTuem oOyyarolmuMmcs HEOOXOIUMO TIOATOTOBUTCS K  BBIIOJHEHUIO
naboparopHoii  paboTel. TeopeTwdeckass TOATOTOBKA HEOOXOAMMA ISl TPOBEIACHHUS
SKCIIEPUMEHTA U JI0JKHA MPOBOAUTHCA OOYYAIOMIMMHUCS B MOPSAIKE CaMOCTOSITEIBHON PabOTHI.
Ee cnemyer HaumHaTh BHUMATENIBHBIM pPa300pPOM PYKOBOJCTBA K JabopaTopHO# pabore.
TeopeTnueckass TMOATOTOBKA 3aBEpIIAETCS MPEIBAPUTEILHBIM COCTAaBICHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIECIYIOIIUM ITOPSIKOM 3aInCeii:

Hazpanue paboThl.

ens paboThI.

O6opynoBanue.

Xon pa®oThI, KOTOPBI B TOM YHCIIE BKJIIOYAET PUCYHKH, CXEMBI, TaOJIHIIBI, OCHOBHBIE
bopMynbl JUIs OINpeNesIeHUs] BEIMYMH, a TakXKe pacdyeTHble (OpPMYINbl Ui OIpeaesieHUs
MOTPEIIHOCTEH U3MEPSEMBIX BEITMUNH.

ITosryyeHnne 10nycKka K BHIIOJHEHHIO IKCIIEPHMEHTAIbHON YaCTH J1a00paTOPHOH
padoThbI

ITpuctynas k naboparopHsIM paboTaM, HEOOXOAUMO MOIYYUTH y JIaOOpaHTa MPUOOPHI,
TpeOyeMble il BBHIMOJHEHHS paboThl. Pa3oOpaThcsi B Ha3HAYCHHH MaTEpHAIIOB, XMMHUYECKOU
1ocyJibl, TPUOOPOB M TPUHAIIEKHOCTEH B COOTBETCTBUM C MX TEXHMYECKUMM JaHHBIMH.
[Tomy4ynTh IOMYCK K BBHITIOJIHEHUIO Ta0OpaTOPHOI padoThl y mpenoaasareis. JJomycK cTyIeHThl
NOJy4aloT B pe3yjibTaTe YCTHOTO OIpoca NpenojaBaTeieM O TMOPSJIKE BBIIOIHEHUS
AKCIIEPUMEHTA, IPEAYCMOTPEHHOTO TAHHOW JTa00opaTOpHOM paboTO.

BobinosiHeHHe IKCIIEPUMEHTAJBHOMH YacTH J1a00paTOPHOil padoThI 0] KOHTPOJIEM
npenoaaBaTeis

3aremM oOyuyaromuecs: BBIIOJHSIOT 3KCIIEPUMEHTAIbHBIN dTan J1abopaTopHOH paldoThl, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE W3MEPEHHBIC BEIUYMHBI C O0s3aTENbHBIM yKa3aHHEM WX
pasMepHOCTH B JlabopaTopHblil kypHai. He qomyckaercsi MCHoJib30BaHMe YePHOBHKOB IS
3aMHCH JKCHEPUMEHTAIBHBIX JAaHHBIX, 3alMCh KAaPaHAAIIOM W HHBIE CMOCOOBI, Aal0lIue
BO3MOKHOCTh KOPPEKTHPOBKH MOJY4YEeHHBIX pe3y/bTaToB. B ciyyae, eciii B METOIMUYECKUX
yKa3aHUAX K JlabopaTopHOi paldoTe MNpeasioKeHbl TaONMMIbl WIM I[AOJOH [ 3alucu
HKCIEPUMEHTANbHBIX JaHHBIX, TO 3alOJIHAIOTCS ATH TaOJIWIBl UM IabioH. B umHOM ciyuae
3aITUCh SKCIIEPUMEHTATBHBIX JAHHBIX JIEIAETCs CTYJICHTOM B MTPOU3BOJIEHON (hopMe.

[To oxOHYaHMU BBIMOJHEHUS HKCIEPUMEHTA CTYIEHTHI TOJKHBI IIPUBECTU CBOE padouee
MECTO B MOPSAJOK U BBIMBITH HCIIOIB3YyEMYIO XUMUUeckyto nocyay. [locne atoro pabouee mecto
C/aeTCsl TPENoAaBaTeNI0 WM JAabOpaHTy M B JIA0OpAaTOPHBINA JKypHaJl CTYICHTAa CTAaBUTCS
OTMETKa O BBINOJHEHUHU HKCIEPUMEHTAIbHON YacTu J1abopaTopHON paboThl ¢ 00s13aTelbHBIM
yKa3aHHEM JaThl €€ BHIIIOJHECHUSI.



AHAaJIU3 NOJIy4YeHHBIX Pe3yJIbTaToB U (pOPMY.IHPOBKA BHIBOIOB

MoskeT BBIIOJTHATHCS KaK CaMOCTOATEIbHas padoTa CTy/AeHTa JJOMa, WK MO KOHTPOJIEM
Iperno/iaBaTess B TEUCHHE BPEMEHH, BBIJICICHHOTO Ha JJabopaTopHble paboThl WM B X0J€¢ MHON
KOHTakTHOW paboThl ¢ mpenojaBatesneM. CTyIEHTHl JOJDKHBI BBINOJHUTH BCE HEOOXOAMMBIE
pacyeTbl COTJaCHO METOAMYECKHM YKa3aHUSM K BBINOJIHEHHUIO J1a0opaTopHeIXx pabor. B
71a00paTOPHOM >KypHaJle MPHUBOJSATCS BCE HEOOXOTUMBIE PAacyeThl C yKa3aHHWEM pa3MepHOCTEn
NOJYYCHHBIX BEIMYMH, a TaKXKe BCE TpaQUKd W PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
1a00paTOPHOTO NPAKTHUKYMA.

B cnyuae, ecnu B xone 1abopaTOpHOM pabOThI UMEET MECTO MPOTEKaHUE XMUMUYECKHUX
peakiuii, Bce OHU JIOJDKHBI OBITh 3amHCcaHbl B J1A0OPAaTOPHOM KypHalle B MOJIEKYJISIPHOM,
MIOJTHOM MOHHOM M COKPAILICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHMHU IMOJIYYEHHBIX PE3yJIbTAaTOB CTYIEHTHI JOJHKHBI CPOPMYIUPOBATH U
3anucaTh BBIBOJ], KOTOPBIH JOJDKEH OBITh COTJIACOBAH C 3asBJICHHBIMH LIEISAMHU W/HIU 3a/la4aMu
nabopatopHoit paboThl. BbIBOom J0MKEH coaepkaTh HEOOXOIUMYIO  KOJHWYECTBEHHYIO
MH(pOpMaLHIO.

[Ipy mnoaroToBke K 3ammTe NabOpaTOpHOM pPabOTHl HEOOXOAMMO OTBETHTH Ha
NPEUIO’KEHHBIE KOHTPOJIBHBIE BOIMPOCH, KOTOPhIE WMEIOTCS IOCHe KaxIou J1abopaTopHOH
pabotel. Oco0oe BHMMaHHE B XOJI€ TEOPETHUECKON MOJArOTOBKH JOJKHO OBITh OOpamieHo Ha
MOHWMaHUe (PU3UYECKON CYIIHOCTH Tpolecca(oB) U3Mydarommxcs B Xoae pabotel. s
CAMOKOHTPOJISI B KaXIOW paboTe TMpHUBEACHbI KOHTPOJIbHBIE BOIMPOCH], HAa KOTOPHIE
oOyuaromuiics 00s3aH JaTh YETKHE, IPABUIIbHBIE OTBETHI.

3ammuTa J1a60paTopHON padoThI

3ammTa J1abopaTopHBIX PpabOT MPOUCXOIUT B BUAE COOECEOBAHUS C TIPEMOJaBaTeIeM 10
nabopaTtopHoil paboTe ¢ 00s3aTeabHON MPOBEPKON MpernojaBaTesieM J1adopaTOPHOIro KypHama
cTyneHTa. Jlns ycnemHo#l 3amuThl 1a0opaTOpHOM padOTBI CTYAEHT NOJKEH IpEeAoCTaBUTh
71a00paTOpHBIM KypHaJ, 0()OPMIIEHHBIH B COOTBETCTBHHM C YCTAHOBJICHHBIMH TpPEOOBAaHUIMH,
BKJTIOYAs HAJTMYME OTMETKU O BBIIMOJIHEHUH SKCIIEPUMEHTAFHON YacTh paboThl. B xo1e ycTHOM
Oecenpl ¢ mperojaBaTesieM CTYAEHT JOJDKEH IPOJAEMOHCTPUPOBATH 3HaHWE IieNell M 3amay
BBITTOJIHEHHON pPabOThI, 3aKOHOB, KOTOpBIE JIE)KaT B OCHOBE HAOJIOJAaeMBIX B XOJe pabOTHI
SBJICHUH, MPOJEMOHCTPUPOBATh YMEHHE aHAJIM3UPOBATh MOJTYYEHHYIO MH()OPMALUIO U JeiaTh
Ha ee OCHOBE BBIBOJBI. B 3TOM ciryuae B mabopaTOpHOM XKypHaje Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCS MTOMETKA «3aUTE€HO», POCIHUCH IperoiaBaTels, NPUHABLIET0 paboTy, U JaTa 3allUThl
pabotsl. [locne storo maboparopHas paboTa CUMTAETCs BBIIOJHEHHOM. [lomyckaeTcst 3ammra
71a00paTOPHBIX pabOT MHAMBHUIYATbHO UM B COCTaBE MaJIbIX IPYMHN OOy4YarOIIUXCsl, COBMECTHO
BBIMOJTHSBIINX JTAHHYIO padoTy.

CamocrosarenbHas paboTa Hapsily € ayIUTOPHOIN NpEICTaBisieT OAHY M3 BaKHEHIIUX
dbopm yuebHOTO TIporiecca. CamocTosaTeNnbHas paboTa — 3TO ITUIaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJIHSIEMAsl MO 33JaHUI0 M MPU METOAWYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 6e3 ero
HerocpeAcTBeHHoro ydactusi. CaMocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO IS
OBJIa/ICHUS IPECTABICHHON TUCIMITIIMHOM, HO U /Ui (POPMUPOBAHMS HaBBIKOB paboThI BOOOIIIE,
B yueOHOM, Hay4yHOH, NMpoQecCHOHAIbHON NEATeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceOst
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh NPaBUIIbHbIC
pELIeHHS U T.1I.

B ocBOeHMH MUCHMITIMHBI MHBAIWIAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOTro Marepuaia.

WupuBuayanbHble KOHCYJNBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3ALUU OOYUEHHS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTesieM W O00y4aloIllMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.



7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYII0)

HanmeHoBaHHE CrICHHATBHBIX OCHalIEHHOCTD CTICIUATBHBIX [MepedeHb TUIIEH3HOHHOTO
NIOMEILEHUN MIOMEILEHU I MIPOTPAMMHOTO 00eCTICUeHHUS

VueOHbIE aAyAUTOPUH st | Me6enb: yueOHas MeGesb Microsoft Windows;
TIPOBE/ICHHUSI 3aHSTHIA JIeKIIMOHHOTO | TexHuueckue cpencrea ooyuenust: | Microsoft Office
THIIA 9KpaH, POEKTOP, KOMIIBIOTEP
VueOHbIE AyAUTOPUH st | Me6enb: yueOHas MeGerb Microsoft Windows;
MPOBEICHUS IPYIIIOBBIX u | Texumueckue cpeacta obydenus: | Microsoft Office
WHANBHUAYAIBHBIX KOHCYJBTALMH, | 9KPaH, IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOU aTTeCTAlUH
VYuebOHble ayJUTOPHU st | MeGenb: yueOHast MmeOenb Microsoft Windows;
npoBeneHust nabopatopHsix padot | TexHuueckue cpenctsa odyuenus: | Microsoft Office
(ayn. 345Cu 139C) MEePEHOCHOE MyJIbTUMEIUHHOE

obopynoBanue (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CrienUaTn3upOBaHHASL

nmabopaTopHass MeOenb  (CTOIBL,
CTyNbs, MKapbl Ul PEAKTUBOB H
00opynoBaHMUs, BBITSDKHBIC
mKagsel), CpPEeNCTBa  IOXKApHOI
6e30IacCHOCTH M OKa3aHUS IEepBOI

MEOUITUHCKON TIOMOIILIH,
XUMHUYECKast nocyna U
o0opyoBaHue, CyMIWIBHBIN 1IKad,
JNEKTPOTUIUTKH — 2 MIT., BECHI
naboparopuple — | 1T, BeCHI

aHAJIMTHYECKHEe — 2 T, TePMOCTaT
BO3yWHBIA — 1 T, noHomep-pH-
MeTp — 3 WIT, MK MarHUTHbIE
— 3 mrT., W3MEpHUTENb HMMHTAHCA

E7-21 — 4 T, HCTOYHHMK TOKa
umnynbcHed  b5-50 — 3 i,
KOHAYKTOMETP - 1 T,
MYJIBTUMETPBI YHUBEpCaJIbHbIC
HaCTOJbHBIE — 5 1UT, IIEHKep

nmabopatopusiii — 2 mT; 11K-3 mT.,
XUMHWYCCKUEC PCAKTUBBI.

Jis  caMmocToATenbHOW  paboThl  OOy4arommMxcs MPeAyCMOTPEHBbI  MOMEIIEHHUS,
YKOMIUIEKTOBAHHBIE CHEIMAT3UPOBAHHON Me0eblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHeT» M 00ecneueHueM JOCTyIa B HJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCUTETA.

HaunmeHoBaHne TOMENIEHUH 11 OCHAIIIEHHOCTD ITOMEIEHUI TS ITepeueHb AMIIEH3MOHHOTO
CaMOCTOSATENFHON pabOTHI CaMOCTOSTENTFHON pabOTHI MIPOTPaAMMHOTO 0OecTieUeHHS
o0yJaroImuxcs oOyJaromuxcs

[Momemnienne ans caMoCTOSATENbHOM | Mebenb: yueOHas MeOeib Microsoft Windows;
paboThl oby4aronuxcs (uuTaipHbiid | Kommuiekr — cnenuwanusupoBanHoit | Microsoft Office
3an Hay4Hoit 6ubianoTexn) MeOesn: KOMITBEOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEPHAsI
TEXHHKAa C MOJKIIOYCHHEM K
nHpopManmoHHoO-
KOMMYHHKaIMOHHON CeTH
«HTEpHET» ¥ NIOCTyIOM B
3NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
Be0O-KaMepbl, KOMMYHHUKAIIMOHHOE




o0opynoBaHnue, oOecIeYrBaroIee
JOCTYm K  CETH  HHTEPHET
(mpoBomHOE COEqUHEHNE "
OecrpoBOIHOE  COCOUHEHHE MO

texnoyoruu Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
pabotsl ooyuatommmxcs (400c, 401c,
431c, 329c¢)

Mebenn: yaeOHas MmeOemb
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHHUKa C TOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOHN
«lHTEpHET» W JOCTYmoOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3zoBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrednBaroee
JOCTYm K  CETH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecrpoBOJIHOE  COENMHEHUE  T0
texronoruu Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




