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1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBoeHUsI TUCIUILIHHDI

Ilenms OCBOCHHMS MUCHMUIUIMHBI «XWUMHS BOABI W BOJOIMOATOTOBKA» COCTOMT B
GbOpMUPOBAaHUN Yy CTYACHTOB 3HAHWK MO XWMHUU BOJBI M METOJIOB BOJOIMOATOTOBKH ISt
3(PEKTUBHOTO WCIOJB30BaHUS B PA3IMYHBIX OTPACIAX MPOU3BOACTBA W 00OECIICUCHUS
TexXHOC(epHOI 6e30macHOCTH.

1.2 3agauu AMCHUIIJINMHBI
B 3agaun yueOHON TUCITUTIIMHBI « X UMM BOJIBI M BOJIOMIOATOTOBKA)» BXOJIUT:

. chopmMupoBaTh 3HAHUSA O (PU3UKO-XUMUIECKUX CBOMCTBAaX BOJBI U TPEOOBAHUAX K
€€ KaueCTBY JIJISl pa3IMYHBIX LIEJICH;

o chopMHpOBaTh 3HAHHS O XUMHUYECKHX W (PM3MUYECKHX Mpoleccax, JekKalluX B
OCHOBE Pa3JIMYHBIX METOJ0B BOJIOTIOATOTOBKHY;

. chopMHpOBaTh MpeAcTaBIeHUs 00 anmaparypHOM OQGOPMIICHUH PAa3IUYHbIX
METO/IOB BOJIOTIOATOTOBKY HA IPEANPHUATHIX XUMHUECKOW MIPOMBIIITICHHOCTH;

. chopmMupoBaTh y CTYJCHTOB HaBBIKM 00pabaThiBaTh W  aHAJIU3UPOBATH

IIOJIyYEHHBIE PE3YJIbTaThI.

1.3 MecTo aAucuMnnHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuunnmHa « XUMUs BOJIbI M BOJIOIIOJATOTOBKA» OTHOCUTCS K BapuaTUBHOM yacTu biioka
1 "Tucuumaunsl (Mogynu)" ydeOHOTO IjiaHa, GOopMHUpYeMOW yyaCTHHKaMHU 0Opa3oBaTeIbHbBIX
OTHOILICHUH.

N3yuenuto nucuurivHbl « XUMHsI BOJIbI U BOJOMOJATOTOBKA» JOJIKHO IMPEIIIECTBOBAThH
M3y4YeHUEe TaKUX NUCHMUIUIMH Kak «OCHOBBI HEOpraHW4YeCKOW XuMum», «OCHOBBI (PU3MUECKON
xuMumn», «Pusukay. ucuumiiHa « XuMus BOJbl U BOAOMOATOTOBKAY ABJISETCS TEOPETUYECKON
0a30ii 1715 TaKUX TUCHUILIMH, Kak « TeopeTudyeckre OCHOBBI SKO3aLIUTHBIX MPOIIECCOBY», a TAKKE
«Texnonoruvueckoe 000pyAOBaHNE, HOPMBI U CTAHAPTHI BOJOTIOATOTOBKIY.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHA 00Pa30BaTEILHOM IPOrpaMMBbI

W3ydenne JnaHHOM y4yeOHOM JUCUMIUIMHBI HampaBleHO Ha (OpMUpOBaHHE Y
00yYaroImuxcsl CIeAYOUUX KOMIETEHIIMH:

Kox n HanmeHOBaHME HHANKATOpa Pe3ynbTaThl 00y4eHuUs IO TUCIATIIIHE

IIK-5 Cnoco0eH OneHMBATH HANIPABJICHHS Pa3BUTHS OTEYCCTBEHHON M 3apy0eskHOH HAYKM W TeXHHKH B
chepe BOAONMOATOTOBKH U BOAOOTBEICHHUS, YYACTBOBATH B Pa3paldoTKe 3KOJOTHYECKH Ieaeco00pa3HbIX
MPOLECCOB BOONOATOTOBKH H OPTaHM30BbIBATL PA0OTHI 10 HX BHEPECHHUIO

UIIK-5.1. OcymecTBiaseT TMOMCK W OLEHKY | 3HaeT KiIacCU()UKAUMI0 M COCTaB INPHUPOJHBIX  BOJ;
HanpaBjIeHUH  Pa3BUTHS  OTEYECTBEHHOW M | TEXHOJOIMHU BOJIOTIOJITOTOBKH, o0ecrnieyrnBaroIye
3apyOeXHOW HayKM M TeXHHUKH B cdepe | TexHOc]epHyro 6e301acHOCTb.

BOJONOATOTOBKY M BOJOOTBEACHHS M UCIIONB3YET | YMeeT obecneunth 3G (GEeKTHBHOE MPOBEICHUE IPOLIECCOB
9KOJIOTMYECKH  IIeNIECOOOpa3HbIe  IPOILECCHI | BOJOIOATOTOBKH B TEXHOCHEDE.

BOZOIIOTOTOBKH. Biageer OCHOBHBIMH MOHATHAMH M TEPMHHOJIOTHEH B
00J1aCTH BOJOIIOATOTOBKH, METOJAMH OYHCTKH BOJBI.

PesynbraThl 00ydeHHs IO TUCLMILIMHE JOCTUTAIOTCS B paMKax OCYLIECTBIEHHs BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENBbHOM paboThl O0OydalomMXcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IJIAHOM.

WHaukatopel  JOCTHXKEHUS KOMIIETEHLUMH  CUuTaloTCs  COPMHPOBAHHBIMU  TIPU
JOCTH>)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUCHHUS.



2. CTpyKTYypa U cofepKaHue JUCUUILTHHBI

2.1 PacnipenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 110 BHAaM pador
OO6mrast TpyI0EMKOCTh TUCHUIUIMHBI COCTaBisgeT 5 3adeTHbIx eauHuI] (180 dacoB), ux
pacmpeseNenre o BuiaM padoT MpeICTaBICHO B TaOIUIEe

Bun yae6Hoii paboTh Bcero CemecTpsl
4acoB (dackn)
7
KonrakTHasi pa6oTa, B TOM YHcJje:
AyauTopHble 3aHsITHS (BCEro): 84 84
3aHATHUS JICKIIMOHHOTO THIIA 30 30
n1a00paTopHbIE 3aHATHUS 54 54

IMPAKTHYCCKUE 3aHATUA

CCMHMHAPCKUEC 3aHATUA - -

HNHast KOHTaAaKTHasI paﬁoTa:

KonTpoas camocTosrensHOM padboTsl (KCP) 4 4
ITpomexxyTounas arrectamwst (MKP) 0,3 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 65 65
Odopmirenue 1a60paTOPHBIX padOT 25 25
CaMoCTOSATEIHbHOE N3YICHHE TEOPETHIESCKOTO MaTepraa 20 20
IToaroToBKa K TEKyIeMy KOHTPOJIIO 20 20
KonTpoas:
IToaroToBKa K 3K3aMeHy 26,7 26,7
Oo0mast Tpy10eMKOCTh Jac. 180 180
B TOM 4YHcCJIe KOHTAKTHAsA 88,3 88,3
pabora
3a4. eJ] 5 5

2.2 Copep:xanue TUCUUIIIMHBI
Pacnpenenenue BuoB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jeiaM JUCUUIUINHBL.
Paznenbl (TeMbl) TUCIUIUIMHBL, U3y4aeMbIe B 7 ceMecTpe (ouHas hopma 00ydeHHsI)

KoanuectBo yacos
Bueayaut
Ne HaumenoBanwue pasnemnos (Tem) Aymuropuas opHas
Bcero pabota
pabora
JI 113 JIP CPC
L DU3UKO-XMMHYECKHE CBOMCTBA BOABL. [Ipupoanas 3 6 i 12 13
BOJA.
5 [Ipoueccol u anmapatsl 111 OCBETIICHUS U 39 g i 12 16
00ecIIBEYNBAHNSA BOJILI.
3.Metonpl 00e33apaXUBaHUS M YMATUCHUS BOJIBI. 41 6 - 16 16
4|OnpecHeHne U 00eCCONMBaHNUE BOIBI. 10 14 20
HUTOI'O no pazderam oucyuniutivl 149 | 30 - 54 65
Konrposns camocrositensHoi padotst (KCP) 4
[TpomexyTtounas arrecranus (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 26,7
O0mas Tpya0eMKOCTh 110 TUCIHUIUINHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsAThs / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocrositenbHast paboTa cTyieHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILITHHbBI
2.3.1 3ausaTH JeKIMOHHOI0 THIIA

HaumenoBanue pasnena dopma TeKyuiero
pasa Coneprxanue paszena (TeMbl) P yi
(Tembl) KOHTPOJIS




1. |Du3uKO-XUMHUYECKUC ®dusnko-XxMMUYECKUEe  CBOWcTBa BOAbL.  Kitaccudukamus|yCTHBIN OMpoc
CBOMCTBA BOJIBI. NPUPOAHBIX BOJA 1O IeJIeBOMY Ha3HaueHuto, ctenenu|JIP1, JIP2
[pupoanas Boja. MUHEpaTU3aIIH, XUMHUYECKOMY COCTaBy, (hazoBo-

JIUCTIEPCHOMY COCTOSIHUIO TPUMECEH.

2. |DU3MKO-XUMUYECKHE dusnyeckue TMOKa3aTeJd KadyecTBa BOJBI: TemIieparypa,|JIP3
CBOMCTBA BOJIBI. MYTHOCTb, LIBETHOCTb, BKYC, 3amax. Xumuueckue nokazatenu|Tect Nel
[pupoanas Boja. KayecTBa  BOJIBL: pH, KHCJIOTHOCTb, LIEJIOYHOCTb.

YrieknucaoTHOE paBHOBECHE.

3. |lIpomecce u anmapatel  |[IpoGiieMbl BOAOMOATOTOBKM B COBPEMEHHBIX yCIOBHSX.|JIP4,

JUTSL OCBETIICHHS U OcHoBHBIE BoAoNTOTpeOuTENU. TpeboBaHus K Ka4eCTBY BOIBI B
o0ecIBeUNBaHMS BOJBL.  |pa3IMYHBIX OTPACIISIX HAPOTHOTO XO3SHCTBA.

4. |IIpomecchl u anmapatbl  |MeTONbI OYUCTKU BOJBI. be3peareHTHbie MeTOIbl OcBeTiIeHus |JIPS
JUUTSL OCBETIICHHS U n o0ecIBEeUYMBAaHHSA: OTCTaWBaHWE, MHKpOQUIbTpoBaHue,| TecT No2
obecIiBeUnBaHMA BOABL. |IEHTpU(YTUpOBaHWE. PeareHTHBIE METONBI OCBETJICHHS U

o0ecIBeYnBaHHSA: KOaryJISIus, 3JIEKTPOKOAT YIS,
(ioTanus, KOHTAKTHAS KOATYJISIIHSL.

5. |Mertonpl XumMudeckue CITOCOOBI o0e33apaxuBaHUs Bojsl:|JIP6, JIP7, JIP8
00e33apaxuBaHus U XJIOpUPOBAHKE, O30HHPOBAHHUE, cepeOpeHHue, OpOMHUpPOBAHUE,
YMSTYCHUS BOJIBL. nomupoBanue. Ou3nyeckue crocoObl 00e33apaKuBaHUs BOJIBI:

Y®-00yueHue, yIpTpa3ByK, TEPMHYCCKOE 00e33apaKBaHUE.

6. |Metons! MeToasl yMsrdeHuss BOABI: TepMHYeckue, peareHTHsle,|JIP9, JIP10
00e33apaxuBaHus U HOHOOOMCHHBIC,  JJCKTPOXMUMHYCCKHE.  PaBHOBeCHS  B|KOJUIOKBHYM
YMSATYCHUS BOJBI. MpoIeccax OCAKIACHHUS COJIeH >XeCTKOCTH. D(HPEeKTHBHOCTD

YMSTYCHHST BOIBI IIPH UCIIOIH30BAHMH PA3IMIHBIX PEarcHTOB.
Wonnbrit oOmeH B BOJIOIIOJTOTOBKE. Perenepanus
HOHOOOMEHHBIX KOJIOHOK.

7. |OnpecHenue u MeTonbl onpecHeHUsI U 00eCCOMUBaHUS BOIBI ¢ n3MeHeHueM |JIP11,

obecconrBaHue BOIBI arperaTHOTO COCTOSHESL: IOUCTWILULAIMSA, BeIMOpaxwuBaHue.| Tect Ne 3
MeTonp! onpecHeHHsI U 00ecCONMBaHMS BOABI 0€3 M3MEHECHHUS
arperaTHOrO COCTOSIHUsI: SKCTPAKIIWs, HOHHBI 0OMEH.

8. |OnpecHenue u MeMOpaHHBIE METOABI BOJONOATOTOBKHU: YibTpaduiasTpanus, [JIP12,
obeccosiBaHie BOJIbI 00paTHBIA 0CMOC, AJIEKTPOAHAIINS. KP1

JabopaTopHble padoThI

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MpPaKTHYeCKHue / ceMUHAPCKHE 3aHATHSA/

HaumenoBanue pasnena

dopma TeKyuiero

Ne TemaTuka 3aHATHI/PabOT
(Tembl) KOHTPOJIS

1. |®dusnko-xumMudeckue OrnpeneneHre OKHCIIEMOCTH W 001mero cosecoaepkanus|JIP1
CBOWCTBA BOJIBI. MPUPOAHBIX U CTOYHBIX BOJI.
IIpupoanas Boga

2. |®dusuko-xuMu4IecKue Omnpenenenyre CyMMapHOTo yriiepoja B IPUPOAHOIL Boze. JIP2
CBOICTBA BOJBI.
IIpupoanas Boga

3. |DPu3uKo-XuMHUECKHE OrnpenesneHue UeJIOYHOCTH PUPOAHBIX U CTOYHBIX BOJI. JIP3
CBOICTBA BOJBI.
IIpupoanas Boga

4. |[Ipoueccel u annapatel  |OnpeneiaeHue KECTKOCTH MPUPOAHBIX U CTOYHBIX BOJ JIP4
JIST OCBETIIEHHS U Tect Nel
00eCIBEYNBAHUS BOIEI

5. |IIpomeccsl u ammapaTsl | IIEKTPOKOATYISIIIMOHHAS OYUCTKA BOJIBI JIPS
IUTSL OCBETIICHUS U Tect Ne2
00eCIBEYNBAHUS BOIEI

6. |Metomapl Martepuaibl 111 CTEPUITU3YIONINX QUIBTPOB JIP6
o0e33apaxuBaHus U
YMSITYCHUS BOJIBI

7. |Metoabt YMsrueHre NpupoHON BOJBI METOAOM KUIISUCHHS JIP7
00e33apakuBaHus U
YMSITYCHHUS BOJIBI

8. |Metonap! YMsrdeHue BoJbI yTeM 00pabOTKH MIETOYbIO. JIP8

00e33apaKuBaHus U
YMSITUEHHUS BOJIBI

H-KaTI/IOHI/IpOBaHI/Ie AJIA yMSITUCHU S HpPIpOHHOﬁ BOJHKI.




9. |Metoast H-kxaTroHupOoBaHUe Ui yMATYE€HUs IPUPOJHOM BOJIBI. JIP9
00e33apaKuBaHus U
YMSITYEHUs] BOJbI

10. |Metoast O0e33apaxuBaHUe U YMSITYEHUE BOJBI MeTOIoM MeMOpaHHoro|JIP10
o0e33apaxuBaHus 1 anekrponusa. Tect No2.
YMSITYEHUs] BOJbI

11. |Onpecuenue u ObeccomuBaHue BOJABI METOJOM HOHHOTO oOmena co|JIP11
o0eccoMBaHue BOJIbI CMEILAHHBIM c10eM noHuTa. TecT Ne3

12. |OmpecHenue u JlemuHepanu3anys BoIbl METOAOM IEKTPOIUATN3A. JIP12

00eccoaMBaHue BOIBI

3ammra naboparoproii pabotsl (JIP), kouTpoasHas padota (KP).

2.3.3 IlpumepHasi TeMAaTHKA KYypPCOBBIX padoT
Kypcosast pabota He mperycMOTpeHa yueOHbBIM IIIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
o0yyarommxcsi o JMCHUIJIMHE

[lepeuenp yueOHO-METOIMYIECKOTO OOECTICYCHHUS TUCIUTIINHEI 110

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITSIILHOM paboThI
1 | Odbopmnenue naboparopusix |1. Kononenko H.A., Jlemuna O.A., Jlo3a H.B., ®amuna N.B., [llkupckas C.A.
pabor MemMmOpanHas 3neKkTpoxuMus: ydebHoe mocoome. Kpacuomap: KyOaHckwmii

rocyHuBepcuret, 2017. - 290 c.

2 CamocrositensHoe n3ydenne |1. IllauneBa E.IO. BomomoaroroBka um xumus Bomel. M.: Jlame 2017

TeopeTuieckoro Marepuana |http:/ www.lanbook.com/books/element.php?pll_cid=32&pll_id=1656

2. Mem0Opans! 1 MeMOpanHsbie TexHogoruu / OTB. pen. A.b. SIpocnaBues. M.:
Hayunsrit mup, 2013. - 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3 IonrotoBka k Tekymiemy |1. Meroauueckue pPEKOMCHIANMKM K  OpPraHU3alUM  ayAUTOPHOH U

KOHTPOJIIO

Jloza. — Kpacnoxap: Kybanckuii roc. yu-1, 2018. - 89 c.

BHEAyIUTOPHON (CaMOCTOSATENILHOM) paboThl CTYAEHTOB: METOANYECKHUE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnok, A.B. Becnanos, H.B.

Y4eOHO-MeTOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YYalOIIUXCs W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBSI M BOCTIPUATHS HHPOPMALIIH:
JUnist a1 ¢ HapyIIEHUSIMU 3PEHUS:

— B TIeYaTHOU (popMe yBEITMUCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4aTHoi (opme Ha si3bike bpaits.

JIjig UL ¢ HapyUIeHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amapara:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TepeueHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. Odpa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH IUCHMILIHHBI
(Moxys)
B xogme wu3ydeHus [AUCHMIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO OOy4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpPHBIX paboT B MalbIX TpyImax,
caMmocCToOsITeNIbHas paboTa CTYICHTOB.



KoMmeTeHTHOCTHBINM MOAXOI B paMKax IMpernojaBaHus UCUUIUIMHBI pealu3yercs B
UCITIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH W AKTUBHBIX METOJOB (IpoOJIeMHAs JIEKIHs,
paboTa B MaJIbIX TPYIINax) B COYCTAHUH C BHEAYIUTOPHOU pabOTOM.

WudpopmanMoHHbIE  TEXHOJOTHH, TNpPUMEHAEMBbIE IpH
UCIIOJIb30BaHWE  HMH(OPMALIMOHHBIX  PECypcoB,  TOCTYNHBIX B
TEJICKOMMYHUKAIIMOHHOU ceTtu MHTepHeT.

AnantuBHble 00pa30oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSAEMbIE TPU U3YUECHUN TUCIUILTNHBI
— U8 JHI C OrPaHMYCHHBIMM BO3MOXKHOCTSMH 3JI0POBbsSI TPEAYCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIMil C NCIIOJIb30BAHUEM DJIEKTPOHHON TOYTHI.

N3yUYCHUU AUCHUITIIUHBI:
“H(pOpPMaIUOHHO-

4. OueHouyHble cpeaCTBa
NMPOMEKYTOYHOM aTTeCTAIUN

AJASl  TeKyllero KOHTPOJIA  yCHeBaeMOCTH H

OrneHouHBIE CpesicTBa MpeaHa3HAueHbl Ui KOHTPOJIST M OLEHKM 00pa3oBaTEeNbHBIX
JOCTIDKEHUH 00yYaIOMIMXCsl, OCBOMBIIUX MPOTPaMMy YYeOHOH TUCIMIUTHMHBI «XHMHUS BOJIBI H
BOJIOTIOATOTOBKAY.

O1eHOYHBIE CPEJCTBA BKIIFOUAET KOHTPOJIBHBIC MaTePHAIIBI IS MIPOBEICHHS TEKYIIero
KOHTPOJISE B ()OpME BOMPOCOB JUIsI YCTHOTO OMNPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX padoT,
KOHTPOJIBHBIX BOTIPOCOB K J1aOOpaTOPHBIM paboTaM, M MPOMEKYTOUHOM aTTecTalMu B GopMme
BOIIPOCOB K 3a4€Ty U 9K3aMEHY.

CTpyKTypa OLlleHOYHBbIX CPEICTB JJIf TeKYLIeld U MPOMeKYTOYHOM aTTeCTAllUU

Kon u HanmeHoBaHue HanMeHoBaHME OLIEHOYHOI'O CPECTBA
Ne PesynbTaThl 00yueHus
HHAWKaTOpa . [IpomexxyTounas
n/m (B cootBeTcTBHM C 1. 1.4) Texymmii KOHTPOJTb

(B cootBeTcTBHH C 1. 1.4) aTTecTanus
3Haer kmaccudpukammioo u | Jlaboparopnas pabota Bormpoc Ha
coctaB mnpupoaHsix Boj; | Tect Nel 3Kk3aMeHe 1-5

HIIK-5.1. OcyrmiecTBisieT | TEXHOJIOIHH KommoxkBuym

TIOWCK u OLIEHKY | BOAOTOATOTOBKH,

HalpaBJeHUH  pa3BuTHA | OOECTIeUnBaroIe

OTEYECTBEHHOM U | TexHOC(EpHYIO

3apy0eKHOW Haykn ¥ | 0€30IacHOCTS.

TEXHUKU B chepe | Ymeer oOecrieunts | Jlaboparopnas pabora -

1 BOZAOIOAIOTOBKH n | apdextuBHOE mpoBeneHue | Tect Ne2

BOJIOOTBE/ICHUS U | IpoIeccoB

UCIIOJIB3YET BOJIOTIOATOTOBKHU B

9KOJIOTHIECKH TexHochepe.

1enecooOpa3HbIe Bnageer ocHOBHEIMU | JlaGopaTopHas pabora Bompoc Ha

MIPOIIECCHI MMOHSATUSIMU u | Tect Ne3 sk3amene 10, 11,

BOJOITOATOTOBKH. TepMHUHOJIOTHEH B oOnactu | KonTponbHas paboTa 17, 23, 25, 26, 35
BOJIOTIOATOTOBKH,
METOIAAMH OYHCTKH BOJIBL.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepUAaJIbl, He00X0IMMBbIe Il OLlEHKH
3HAHMH, YMEHHUI, HABHIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3YIOIINX 3TANbI
¢GopmMupoBaHusi KOMIIeTeHIM B MPollecce 0CBOEHHUS 00Pa30BaTeJILHON MPOrpaMMBbl

Bomnipocsl k ycTHOMY onpocy 1o teMe 1 « DU3NKO-XUMHUYeCKHe CBOICTBA BOABI.
IIpupoanas Boxa»

Nk W=

Ctpoenune MOoJIeKyJIbI BOJIBI M U3HYECKUe CBOMCTBA. KpyroBOpOT BOJIBI B MPUPOJIE.
Boponorpedurenu 1 BOIOMOIB30BATEINH.
HcTouyHMKY 3arpsi3HEHUS BOJIBL.
Knaccudukanus npumeceid B BOTHBIX 00BbEKTaX.
Knaccudukanus npupoaHbIX BOJ IO LIEEBOMY Ha3HAUEHHUIO, CTETIEHH MUHEPATU3alliy,
XUMHUYECKOMY COCTaBy, (ha30BO-AUCIIEPCHOMY COCTOSHHIO IPUMECEH.




6. EnunuuHble, KOCBEHHbIE U KOMIUIEKCHBIE MTOKA3aTENN KaueCTBa BOJIBI.

7. dusnueckue IMOKa3aTeld KadecTBa BOJBL: TEMIEpAaTypa, MYTHOCTb, LBETHOCTb, BKYC,
3anax. MeTtoapl onpenenaeHus. EnMHUIBI n3MepeHus.

8. Xumuyeckue moKa3zaTeau KadectBa BoAbl: pH, KHUCIOTHOCTH, IIEIOYHOCTH,
OKHUCJISIEMOCTH U JIp. MeTOo/ bl Onpe/iesieHusl.

9. VYriexucnoTHoe paBHOBECHE.

10. TpeGoBaHusI K Ka4eCTBY BOJABI B PA3TUYHBIX OTPACIISAX HAPOTHOTO XO3SHCTRA.

Tect Ne 1 mo Teme 1 «®u3uK0-XxUMHYECKHE CBOHCTBA BoAbI. [Ipupoanas Boxa»

1. K kakoMy KJ1accy MPUPOIHBIX BOJ OTHOCHTCS BOJIa, €CIIHM O0IIIee COJIecoIepKaHne COCTABIIsAET
1,8 r/n?
npecHas
collonosamas
conenas
2. B Kakux eIUHHIIAX BBIPAXKACTCSI MyTHOCTh BOJIBI:
epaoycax
bannax
M2-OKBUBAICHMAX
3. B kakux eJMHUIIAX BBIPAXKACTCS 3arax BOJIbI:
epaoycax
bannax
M2-OK8UBANLCHINAX
4. llleno4HOCTH BOJBI OTIPECISCTCS HATUIUEM:
Heop2anuYecKux Kuciom
coJell opeaHuyecKux KUCiom
COeOUHeHUll KpeMHUsL
5. OKuCHsEMOCTh BOJIBI XapaKTEpHU3yeT HATMYUE B BOJIE TIPUMECEH:
636CULCHHBIX YACMUY
OpP2aHUYeCKUX COeOUHEeHULL
coneil
Tect Ne 2 mo Teme «IIpouecchl 1 annapaThl JJisl OCBETJIeHHs U 00eCBeYMBAHUS BOIbI»

1. KoBiIM ¥ OTCTOMHHUKHA UCTIOJIB3YIOTCS IS
oceemaeHust 600bl
00e33apaxcusanus 600bvl
yoaneHus 3anaxa u3 600bl
2. YeM OTIAMYAIOTCSI METOBI AJIEKTPOKOATYJISLUN M KOATYJISLUU IPU OUYHUCTKE BOJIBI:
MeXaHU3MOM YOaieHus: npumecell
CHOCOOOM NONYUEHUSI KOA2YIAHMA
npUpPoOoU Koa2ynaHma
3. HenTpudyru v MUKIOHBI UCTIOJIB3YIOTCS TSI
0be33apanicusanuusi 00vl
yoaneHus 3anaxa u3 600bl
oceemaeHust 600bl
4. Kakoli U3 mepeuncaeHHbIX HUKE CITOCO00B 00e33apakMBaHUs BOJIbI 001a1aeT
nocJieIeuCTBUEM?
Xnopuposanue
030HUpOBaHUE
Y@ obnyuenue
5. Kakoii u3 nepedynciIeHHbIX HIKE CIIoco00B 00e33apaKuBaHMs BO/IbI TpeOyeT HanOOIbIINX
KanuTaJIbHBIX 3aTpaT?
Xnopuposanue
030HUpOBaAHUE



Y@ obnyuenue
Tect Ne 3 mo Teme 3 «MeToabl 00e33apaKUBAHUA U YMATYCHHUS BOABD)

1. OT™METbTE MOHBI, MPUIAOITUE KECTKOCTH IPUPOTHOMN BOJE:
Fe** Ca?! Mg?* Ba?* Cr SO4* NOs3’

2. lllenoyHoe yMsATYEHUE BOJBI POUCXOIUT B PE3yIbTAaTe BHIMAICHUS B OCAIOK COJIH:
KapboHama Kaibyus
KapboHama MacHusl
2UOPOKCUOA MACHUSL

3. K kakum mMeTo/1aM OTHOCHUTCSI HOHOOOMEHHOE YMSTUCHHE BOIBI:
mepmudecKkum
peazeHmHbIM
bespeacenmHbIM

4. Kakast )keCTKOCTb YJaJs€TCsl IPU COJTOBOM YMSTYEHUHN BOJIBI:
8peMeHHas
NOCMOSIHHASA

5. Kakas »ecTkocTh yaalseTcst Ipyu TEPMUYECKOM YMSITUEHUU BOJIBI:
8peMeHHas
NOCMOSAHHAA

Bonpocsl Kk KoJIOKBUYMY 110 TeMaMm 3 «MeToabl 00e33apaKuBaHusl U YMATYeHU s
BOABI» U 4 «OnpecHeHue U 00ecCOTUBAHNE BOIbD)
MeTobl yMSTYSHUS BOJIBI.
O} PeKTUBHOCTD YMSATUCHUS BOJBI MIPU UCTIOIH30BAHUH PA3IIUIHBIX PEareHTOB.
[TpuHIMI paboThl OCBETIUTEIIS.
WNonnb1li 00MEH B BOJOMOITOTOBKE
Na" u H" KaTHOHHTOBOE yMsTYeHHE BOJIBI, KOHTPOJIUPYEMBIE ITAPAMETPHI.
TexXHOIOTHYECKHEe CXEMbI OYMCTKH BOJIBI B HOHUTHBIX (PHIIBTPAX.
Pereneparust HOHOOOMEHHBIX KOJIOHOK.
YMsrdeHue BoIbl METO0M MEMOPAHHOTO JIEKTPOIH3a.
Mertonbl 00e33apakuBaHUS BOIBI.
. XuMU4eckue crocoObl 00e33apakiuBaHUsI BOJIBL.
. DIIEKTPOXUMUYECKHUIA CTI0CO0.
. Kimaccudukanus MeTo10B oripecHeHHs U 00€CCOMUBAHUS BOJIBI.
. MeTonb! onpecHeHUsT U 00€CCOTMBAHHS BOJIBI C U3MEHEHHEM arperaTHOTO COCTOSHHSL.
. MeTo/e1 onpecHeHUsT U 00ECCOMMBAHMSI BOJBI 0€3 U3MEHEHHS arperaTHOTO COCTOSTHHUSI.
. DJIEKTPOXUMHUYECKUE METO/IbI OTIPECHEHUS 1 00ECCOMBAHUS BOIBI.
. MemOpaHnHble  METOIBI  BOJOMOATOTOBKM  (ynabTpadmiibTpanusi, O0OpaTHBI  OCMOC,
AJICKTPONAIIN3).
17. MemOpanbl  ansi oOparHoro  ocMoca W ynbTpaduibrpammu.  Knaccudukanms
TIOJTYTTPOHHUIIAEMBIX MEMOpaH.
18. Crioco0Os! osy4eHus MeMOpaH C aHU30TPOITHOM CTPYKTYPOH.
19. Dnexkrpoananus. OO1IIMEe KOHCTPYKTUBHBIC JJIEMEHTHI. THUITBI MEMOpPAHHBIX MOTYJICH.
20. IToaroroBka BOJBI ISl MEIUITUHBI, TUIIICBON U SJIEKTPOHHOU MPOMBIIIIIEHHOCTH.

e A Al

e e e e N
NN AW~ O

KonTpouabsnas padora Ne 1 no remam 3 «MeToabl o0e33apaskuBaHusl U yMATYeHUS
BOAb» M 4 «OnpecHeHHue U 00eccoTUBaHNE BOAbI»

Bapuanm 1

1. Kakoit peareHTHBI MeTOJ YMSTYEHUs BOJbI OMKapOOHATHOTrO Kiacca OyAeT
HanOosnee 3¢ (hekTUBHBIM? 3aUIINTE YPaBHEHHUS] XUMHUYECKUX PEaKLIUH.



2. Onumure  npeuMmyliecTBa W HEJOCTaTKW  00e33apakuBaHHUsS  BOJIBI
XJIOPUPOBAHHUEM.

3. Kaxkue Tl MeMOpaHHBIX MOJTYJICH BBl 3HAETE?

4. KakoBpl mpenmyIiecTBa MU HEJOCTATKA PYJIOHHBIX U TPyOUaThIX MEMOpaHHBIX
MOJyJIei?

5. Kakwne TpeboBaHus NpeabIBISIOTCS K 00paTHOOCMOTHYECKUM MeMOpaHam?

6. Kaxkoit 00beM BOIBI ¢ MCXOTHOHM >KECTKOCTBIO 3 MMOJIB/JI MOKHO YMSITYHUTBH C

IIOMOIIIBI0O MOHOOOMEHHOHM KoJoHKM 1uamerpoM 40 cM M BBICOTOM 3 M, 3amOJHEHHOM
katnoHuToM B Na+-dopme. I[lmotHOCTH cMombl 1,2 r/cM3, oOMeHHas €MKOCTh 3 MMOJIB/T.
3anuiuuTe ypaBHEHHUE NIPOTEKAIOIIEH IPU 3TOM XMMHUYECKON pEeaKIUH.

7. Kaxkue criocoOb1 o6e33apakuBanus BobI HCIONB3YIOTCS B POK «AkBaKy6»?
Bapuanm 2

1. Kakoit peareHTHBIE MeTON yMSTYeHHs BOABI Cyiab(aTHOrOo Kiacca OyaeT
HanOosee 3¢ (hekTUBHBIM? 3aUIINTE YPAaBHEHHUSI XUMHUYECKUX PEaKLIUH.

2. Onumure  mnpeuMmyliecTBa W HEJOCTaTKW  00e33apakuBaHHUS  BOJIBI
030HUPOBAHHUEM.

3. Kaxkue pexxumbl GpunmbTparuy Bel 3HaeTe?

4. KakoBbl mpeumMyIecTBa M HEIOCTATKH BOJIOKOHHBIX MEMOpPaHHBIX MOIYyJIEH U
amnmapaToB THMa GuIbTp-mpecc?

5. Kaxkue TpeGoBaHUs MPEABIBISIOTCS K AICKTPOAHATU3HBIM MeMOpaHam?

6. Kaxoit 06beM BOJIBI C UCXOTHOMN KECTKOCTHIO 2 MMOJIB/J YMSTYUTH C TIOMOIIBIO

MOHOOOMEHHOW KOJOHKM aAuaMeTpoM 20 cM U BBICOTOH 2 M, 3allOJHEHHOW KaTHOHUTOM B H+-
dopwme. I[TnorHocts cmoibl 1,1 1/cM3, oOMeHHass eMKOCTh 2,5 MMOJIB/T. 3aUIIUTE YpaBHEHUE
IIPOTEKAIOLIEH IIPU 3TOM XMMUYECKON PEAKIUU.

7. Kaxoit 00beM Boasl ountaercs execytTouno B DOK «AxkBaKy6»?

KoHTposbHbIe BOPOCHI K J1a00PaTOPHBIM padoTam

Jlabopamopnas paboma Nel

1. McTouHMKH 3arpsi3HEHUS IPUPOJHON BOABI.

2. Knaccudukarus mpumeceii B BOAHBIX 00BEKTaX.

3. Kakue Makpo- 1 MUKpPOKOMITIOHEHTBI IPUPOIHBIX BOJ BbI 3HacTE?
4. Kakue XUMUYECKHE COCAMHEHUS TPUAAIOT BOJIE )KECTKOCTh?

5. Kakue knaccudukaimy IpupoaHbIX BOJ BaM U3BECTHBI?

Jlabopamopnas paboma No2

1. Yto Takoe OydepHast eMKOCTh TPUPOTHON BOJIBI?

2. YriexkucnoTHOE paBHOBECHE B MPUPOIHOM BOJE.

3. Kak onpenenuts CyMMapHOE COAEpKaHUE yriepoaa B IPUPOAHOM BoAe?

4. Kakue MHAMKATOPHI IPUMEHSIOTCS JIJIsl ONPEIEICHUSI CyMMapHOTo yriepoaa?

Jlabopamopnas paboma Ne3

1. Kakne eqnmHUYHEBIC, KOCBCHHBIE M KOMILICKCHEIC ITOKA3aTE/IM KauecTBa BOALI BhI 3HaeTe?
[IpuBenure npuMepsl.

2. Kakue opra”ojienTH4eCKHUe MOKa3aTeIu KauecTBa BOJIbI Bbl 3HAETE U KAKOBBI €IMHUIIBI UX
U3MepeHUs?

3. XuMuuecKkue rnokaszareynn KkauyecTBa Bobl: pH, KUCIOTHOCTD, IIETOYHOCTD,
OKHUCIIsIeMOCTh. KakoBbI METO/IbI UX OTIpEETCHUS ?

4. Yro Takoe [1JIK? [laiiTe onpeneneHue.

5. KakoBbI TpeOOBaHUS K KQ4eCTBY BOJIbI B PA3JIMUHBIX OTPACIISIX HAPOAHOTO X03sicTBa?



Jlabopamopnas paboma Ne4-5

1. [lepeunciute METOAbI OYUCTKH BOJBI OT IPUMECEH NUCTIEPCHBIX YACTUII.

2. Kakue Ge3peareHTHBIEC METO/IbI OCBETIICHUS U 00CCIIBEUMBAHUS BbI 3HACTE?

3. Kakue peareHTHBIE METO/IbI OCBETIICHUS U 00€CIBEUMBAHUS UCTIOIB3YIOTCS MPHU
BOJIOIIOJATOTOBKE?

4. B uyeM cynrHoCTh (hIOTAIMOHHOTO METO/IA OYUCTKU BOJIBI?

5. Kakue metoapl 06e33apakuBaHusi BOJIBI BaM U3BECTHBI?

Jlabopamopnas paboma Ne6-10)

1. Kakue MeToabl yMsIr4eHHs BOJIbI BbI 3HaeTe?

2. KaxoBa 3(h(pekTUBHOCTD yMATYEHUS BOJIbI IPU HCTIOIH30BAaHUH PA3IUYHBIX PEareHTOB?
3. IlpuBenuTe MpUMEPHI TEXHOJIOTHYECKUX CXEM OYUCTKHU BOJBI B HOHUTHBIX (PHIIBTpax.
4. Kak pereHepupoBaTb HOHOOOMEHHYIO KOJIOHKY?

5. B 4em cymHOCTh YMSATYEHUS BOBI METOJJOM MEMOPAHHOTO AIEKTPon3a? 3aulluTe
YpaBHEHHUS peakiuii, MPOTEeKAIOINX Ha 3JIEKTPOoAax U B KaMepax 3JEKTPOIU3epa.

Jlabopamopnas paboma Nel1-12

1. Knnaccudukanus MeToI0B OIPECHEHUs U 00€CCOMUBaHUS BOJIBI.

2. B 9eM cymniHOCTh 3JIEKTPOXUMHUYECKUX METOJIOB OTIPECHEHUSI M 00ECCOIMBAHUS BOIBI?
3. Kakue MmeMOpaHHbIE METOIBI UCTIOIB3YIOTCS ISl BOJIOTIOTOTOBKH ?

4. Ilepeuncaute TpeOOBaHUS K 0OPATHOOCMOTHYECKUM MeMOpaHaM.

5. Kakuie Tumsl MeMOpaHHBIX MOJYJICH UCTIONB3YIOTCS AJII BOAOMOATOTOBKH?

3a4yeTHO-3K3aMeHANIMOHHbIE MaTepHAJIbl I TPOMEKYTOYHON  aTTecTaluu
(Ax3amMeH/3a4eT)

1. Cnucok 6onpocog 0131 n0020MO6KU K IK3AMEHY

1. CtpoeHune MOJIeKYJIbl BOJIBI M (PU3UYECKUE CBOMCTBRA.

2. BononoTtpebuTenu u BOIOMOIB30BATEINH.

3. HcTouyHMKY 3arpsiI3HEHUS BOJIBL: BEIIECTBA, MUKPOOPTaHU3MBI, TEILIO.

4. Knaccudukanus npumeced B BOTHBIX 00BbEKTaX.

5. Knaccudpukanuus npupoIHbIX BOA MO LEJIEBOMY HAa3HAYEHUIO, CTENEHU
MUHEPATU3ALWH, XUMUIECKOMY COCTaBy, (pa30BO-AUCTIEPCHOMY COCTOSIHHIO TIPUMECEH.

6. EnuHuynble, KOCBEHHBIE U KOMIUIEKCHBIE MTOKA3aTeNN KauyecTBa BObI.

7. ®du3nyuecKue NoKazareyu KauecTBa BOJIbI.

8. XUMHUYECKHUE MTOKA3aTeNIN KauyecTBa BOAbl. MeTOIbl ONpeeIeHUs.

9. VYTIIIeKHCII0THOE paBHOBECHE.

10. TpeGoBaHUs K KaueCTBY BOJBI B PA3IMYHBIX OTPACIIAX HAPOTHOTO XO3SHCTRA.

11.  Mertoasl OYUCTKH BOJBI OT IPUMECEHN NUCTIEPCHBIX YACTHII.

12. be3peareHTHBIC METO/IBI OCBETIICHHS M OOECIIBEUNBAHMSI.

13.  Knaccudukanuus ¢puisTpoB. PUIbTpyIOUIE MaTEPHAIIBL.

14. PearenTHbIe METOIBI OCBETIIEHNS U 00ECIIBEYNBAHMUS.

15. DU3UKO-XUMHUYECKHE OCHOBBI KOATyJIALMU KOJUIOUAHBIX IIPUMECEN BOJBI.

16. CyurHocTh (hJI0TallMOHHOTO METO/1a OYUCTKH BOJIBI.

17. MeTtonbl 06€33apakuBaHUs BOJIBI.

18. XHUMHYECKUE CIIOCOOBI 00e33apakuBaHUs BOJIBI.

19.  DnexTpoXuMHUYECKUH CIoco0.

20. dusndeckue cnocoOsl 00e33apaKuBaHMS BOJIBI.

21.  MexanusM JedcTBHA, ammapaTrypHoe o¢dopMIIeHHE U SKOHOMHYECKas
11e71eCO00pa3HOCTh GU3HUECKUX CTIOCOO0B 00e33apaKuBaHUS BOJBI.

22.  IlpeumymiecTBa U HEIOCTATKU (PU3MUECKUX CIOCOOOB 00€33apaKMBAHNUs BOIBL.

23. KomruiekcHbie MeTOIbI 00€33apayKUBaHMS BOJIBI.



24. OUIBTPYIOIIME JIEMEHTHI JJISI CTEPUIIN3AIMU BOIBI.

25. Mertoasl ycTpaHeHUs 3aMaxoB U MPUBKYCOB BOJbl. KoHCTpyKIIMK a3paTopoB.

26. Meto/ bl yMSTYEHUS BOJIBI.

27. PaBHOBecus B nporieccax 0CaxACHUs COJIEH KECTKOCTH.

28. DddexTuBHOCTD yMATUEHUS BOJIbI IPU HCIIOIb30BAHUH PA3JIMUHbBIX PEareHTOB.

29.  Ilpunuun paGoTsl OCBETIUTEIIS.

30. HMouuEbIi 00MEH B BOIOIOATOTOBKE

31.  Na'u H" xarmoHMpOBaHUeE IS yMSITYEHUS BOJIBI.

32. TexHomoTHYeCKHe CXeMbl OUMCTKH BOJIBI B MOHUTHBIX (DUIIBTpaX.

33.  Perenepaiusi HOHOOOMEHHBIX KOJIOHOK.

34. YMsirueHue BoAbl METOA0M MEMOPAHHOTO AJIEKTPOJIH3a.

35. Knaccudukamnust MeTo10B ONPECHEHHS i 00€CCOIMBAHUS BOIBI.

36. Metoapl ompecHeHUsT W O00ECCONMBAHUS BOJIBI C W3MEHEHHWEM arperaTHoro
COCTOSIHHMSL.

37. Metoapl OmpecHeHHss W O00ECCOMMBAHMS BOJBI 0€3 HM3MEHEHHS arperaTrHoro
COCTOSIHHUSI.

38. DIEeKTPOXUMUYECKAE METOAbl ONPECHEHUST M  OOECCONMBAHHUS BOABI C
MPUMEHEHHEM WHEPTHBIX MEMOpaH.

39.  MewmOpaHHbIE METOIBI BOJOTOATOTOBKH (yIbTpadmibTpaus, 0OpaTHBI 0CMOC,
AJIEKTPOIUATIU3).

40.  MewmOpanbl mis oOpaTHOro ocmoca u yiabTpadumiabTpanuu. Kiaaccudukarus
MOy TIPOHHUIIAEMBIX MEMOpaH.

41.  CrmocoObl moJTy4eHHsI MEMOPaH ¢ aHU30TPOITHOW CTPYKTYPOH.

42.  Dnexrpoananus. OO1Me KOHCTPYKTUBHBIE SJIEMEHTHI.

43. Tumnbl MeMOpaHHBIX MOJTYJICH.

44,  DnexTpoMeMOpaHHBIE TEXHOJIOTHUHU TOATOTOBKU BOBI JIsl MEAUIIMHBI, TTHIIEBON H
3IEKTPOHHOU MPOMBIIIJIEHHOCTH.

45. Cucrema BogonoarotoBku B @OK «AxkBaKYby.

3. Ilpumep dunema K IK3ameny

@I'bOY BO «KyOaHCkuii rocy1apcTBEHHBIN YHUBEPCUTET
Kadenpa dusnueckoit xumun
Hampasnenue noarorosku 20.03.01 TexnocdepHas 6e30macHOCTb
20 -20  yu.ronm
Jucuurimaa « XuMHS BOJBI U BOJOIOATOTOBKA

SK3AMEHAITMOHHbBIN BUJIET Ne 1.
1. Knaccudukarus mpupoaHbIX BOJ.
2. XuMHYeCcKHE METObI 00e33apayKUBAHUS BOJIBI.
3. Tepmuyeckoe yMsrdeHHe BOIBI.

3aBeayromuii kKadenpoit puznuecko XuMun B.N. 3a0omonkwuii

Kpurepun ouneHuBaHusi pe3yJIbTATOB 00y4YeHHs

Onenka Kpurepuu orieHMBaHuMsI 110 3K3aMEHY
OLICHKY «OTJIMYHO» 3aCIy)KUBAaeT CTyACHT, OCBOMBIIMN 3HAHUA,
Bricoknii YMEHUS, KOMIIETEHIIMM U TEOpPETUYEeCKUd Marepuan 0e3 mpoOenos;
YPOBEHB «5» BBINOJIHUBUIMN BCE 3aJlaHMsl, IPEJYyCMOTPEHHbIE yYEOHBIM IUIAHOM Ha
(OTIUYHO) BBICOKOM KaueCTBEHHOM YPOBHE; IIPaKTUYECKHUE HaBbIKU
npo(eCCHOHATBHOIO MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(POPMUPOBAHBI.
CryneHT cBOOOJHO BIAJCET TEOPETHUECKUM MaTEpUaAIoM, 3HAET




MOKAa3aTCjin Ka4CeCTBa BOJAbI U MCTOABI UX OMNPCACICHUA, IMPOLCCChI U
arrmapartbl BOJOIMOATOTOBKH.

Cpenuuit
YPOBEHb «4»
(xoporto)

OLICHKY «XOpOIIO» 3aCly’KUBAaET CTYAECHT, IPAKTHUYECKHU IOJHOCTHIO
OCBOMBILIUN 3HAHUA, YMEHHsS, KOMIETCHIUH U TEOPETUYECKUI
MaTepHual, y4yeOHbIEe 3aJaHHs HE OLIEHEHBl MaKCHUMAaJbHBIM YHCIOM
0asIoB, B OCHOBHOM C(OpPMHUPOBAT NMpakTUYecKue HaBbIKU. CTyIeHT
XOpOIIO BIAJEET TEOPETHUYECKHMM MaTephaloM, 3HaeT (HU3UKO-
XMMHYECKHE CBOMCTBA BOJABI M MMEET MpPEJCTaBICHHE O Mpolleccax U
amnmapaTrax BOJONOJTOTOBKH, CIIOCOOCH CHPAaBUTHCS C OTBETOM IIpU
HE3HAYUTEJIbHOM MOMOIIM CO CTOPOHBI IPENoaaBaTessl.

[ToporoBsslii
YPOBEHb «3»
(ymoBierBopute
JILHO)

OIICHKY «YJOBIETBOPUTEIHHO» 3aCIIy’)KHBAeT CTYACHT, YaCTHYHO C
npoOejlaMd  OCBOMBINUH  3HAHUS, YMCHHUS, KOMIICTCHIIMH |
TEOPETUYECKHI Marepuaj, MHOTMe Yy4eOHble 3amaHus Jubo He
BBIIOJIHMJI, JHOO OHM OIEHEHBI 4YHCJIOM OajyIoB OJM3KHM K
MUHUMAIBHOMY, HEKOTOPbIE MPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHEI.
CTyAeHT 3HAeT KIACCU(PUKAINIO TPHPOJHBIX BOJ, OJHAKO IUIOXO

pa3bupaercs B crneuu(pUUEcCKUX METOJaX HX OUYUCTKH, C TPYIOM
CIIpaBISETCSl C OTBETaMH Ha BOIIPOCH! IPH CYIIECTBEHHOH MOMOIIN CO
CTOPOHBI IIPENoIaBaTessl.

OLICHKY «HEYJOBJIETBOPHUTEIILHO» 3aCITy>KUBACT CTYICHT, HE OCBOMBIINI
3HAHUS, YMEHUS, KOMIIETCHIINM M TEOPETUUYECKUI MaTepuall, yueOHble
3aJaHUsl HE BBIMOJIHIUI, NMPAKTUYECKHE HABBIKM HE C(HOPMHPOBAHBI.
CryneHT He crmocoOeH BbIOpaTh MpPaBUIIBHBIN METOJ BOJOIMOJITOTOBKH
Jlayke C TOMOUIBIO TIPETOoaBaTess M IUIOXO BIIAJCET TEOPETHYECKUM
MaTepHagoM (HaOJIIOJAI0TCs CYIECTBEHHbIE OUIMOKU MPU 00CYKICHUH
0a30BbIX MOHATHIA).

MuHUMAaTBHBIN
YPOBEHB «2»
(HeYyTOBIIETBOPHU
TEJIHHO)

OueHoYHBIE cpeacTBa Uil WHBAJIWAOB M JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYAJIBHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— Ipu HEOOXOIMMOCTH WHBAIWAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI IPEIOCTABISIETCS TOTIOTHUTEIBHOE BpeMsl JUIsl IOATOTOBKH OTBETA HA HK3aMEHE;

— TP MIPOBEJICHUH MPOLEAYPbI OLICHUBAHHS PE3yJbTaTOB 00yUYEHHS MHBAINUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIyCMaTPUBACTCS UCIOIb30BAHNE TEXHUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBS3U C X MHIUBHIYaTbHBIMH OCOOCHHOCTSMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
¥ WHBAIWAOB TPOIENypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHS 10 JUCHUILIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] WHBAIHMIOB M JIMIl C OTPaHMYCHHBIMU
BO3MOXXHOCTSIMHM 3JI0POBbsI 110 JUCHUIUIMHE (MOJYJIIO) TPEAyCMaTPUBAET INPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSM HX 3I0POBbS M BOCIPHATHS
UHpOpMaLnK:

JI7st ULl ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist TUI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JInst ULl ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amliapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOT U
5.1. Y4eOHas muTepaTypa

1. IHaunesa, E.}O. Bononoaroroka u xumus Bosl [ DnekrponHsblil pecypc] / E. 0. [llaunena.
- 1-e m3x. - Cankr-IletepOypr : Jlanb, 2016. - 104 c. - https://e.lanbook.com/book/90050.

2. Kononenko H.A., Jlemuna O.A., Jlo3a H.B., ®anuna W.B., lkupckas C.A. MemOpanHas
aJIeKTpoXuMusL: yuebnoe nmocodue. Kpacnomap: Kybanckuii rocynusepcuret, 2017. - 290 c.

3. MewmOpansl u memOpanuble Texnonoruu / OtB. pea. A.b. SpocnaBues. M.: Hayunsiii mup,
2013. — 612 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

5.2. llepuoanyeckas JuTEpaTYpa

1. XypHan oOmeld XUMUM — OJUH W3 KPYHMHEHIINX POCCUUCKHX HAYYHBIX JKYyPHAJIOB,
OTPaKaIOIIMX OCHOBHBIE HAIIPABICHHS PAa3BUTHS XUMUH, ITyOIUKYIONUINA paboThl, MOCBALIEHHbIE
aKTyaJIbHBIM OOIIMM BOMpOCAaM XMMHHM U TpobiieMaM, BO3HHUKAIOUIMM Ha CTBIKE Pa3lIMYHBIX
Pa3saciioB XMMHUH, a TAKXKC Ha 'paHUaX XUMHUU U CMCKHBIX C Hel HayK.

2. MemOpansl U MeMOpaHHBIE TEXHOJIOTHMM - POCCHHCKHI HayYHBIH >KypHAI,
nyOJIMKYIOIIMKA CTaTbd IO OCHOBHBIM IpoOJIeMaM IOJy4eHHUS U HCCIelOBaHHUsS MeMOpaH H
pPa3BUTHSA B@KHEHIIMX HAMpaBJIeHWH MEMOpaHHBIX TEXHOJOTHH, B TOM 4YHUCIE |
BOJIOTIOJITOTOBKH.

3. Boasple pecypchl — POCCHHCKHI HAydHBIH KypHaj, yOJUKYIOMMUA pabdoTHI,
NOCBAUIEHHBIE TPOOJIEME BOIHBIX PECYPCOB IJIAHETHI.
4. DuHeprocOEpe:)keHHE H  BOJOMOJATOTOBKA — POCCHHCKHNA HAy4YHBIA JKypHA,

nyOJIMKYIOIIUK PaOOTHI, CBSI3aHHBIE C BOJIOTIOATOTOBKON U 3HEProcOepekeHUEM.

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO0-0u0IMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAMWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA$I BUBJINOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
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. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYILIUX 3allaHBIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
miaTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HauwmonanbHas »sieKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOW OHOIHOTEKe
nucceptaruii Poccutickoit rocynapcrenHou oubaunorexu (PI'B) https://rusneb.ru/
8. DmnekrponHas koiekius Okchopackoro Poccuiickoro @ona
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/
Pecypchl cBOOOIHOIO 10CTYyNA:
1. AmepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

nh W=




2. TlomHbIe TEKCTHI KaHAACKUX AUccepTanmid http:// www.nlc-bne.ca/thesescanada/

3. KubGepJlenunka (http://cyberleninka.ru/);

4. Wnadopmanuronnas cuctema "EquHoe OKHO OCTyma K oOpa3oBaTeabHBIM pecypcam’
http://window.edu.ru/;

5. Enunas komnekius nudpoBeIx 00pa3zoBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMalHOHHBIE pecypchl

KyoI'Y:

1. Cpena MOAyIHHOTO JTUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, IMMyOIMKAIUN 1
koH(pepeHmwmii http://mschool.kubsu.ru/

3. bubnuortexka nHPpOPMAIIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX
o0pa3oBaTeNbHBIX TeXHOJIOTHH http://mschool.kubsu.ru;

4. DnextpoHHbIi apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToauyeckne ykazaHus Jsi 0O0y4alIMXCS MO OCBOEHHI0 JAUCUHMILIMHBI
(MoayJin)

VYcnenHoe u3ydeHHe AUCHUIUIMHBI «XHMHSA BOJBI U BOJOIMOATOTOBKa». TpeOyeT oOT
CTYJEHTOB PETyJIIPHOTO MOCEUICHHUS JIeKUIUH, BBIOJHEHUS TECTOBBIX IMPOBEPOUYHBIX PadoT,
BBITIOJIHEHUS M 3aIIUTHI J1a0OPaTOPHBIX PadOT, O3HAKOMIICHUSI C OCHOBHOM M JONOJIHUTEIBHOM
PEKOMEHTyEMOM JTUTEPATyPOI.

ITpy NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucH TpPEbIIylied JEKIUH W BOCCTAHOBUTH B MaMATH paHEe
U3Y4YEHHBII MaTepHall;

2) Gerno MpOCMOTPETh MarepHall MPeICTOSIEN JEKIUH, C LEIbI0 JTYYIIEero YCBOCHUS
HOBOTO MaTepUaa;

3) camocTOsITeNbHO MPOPadOTaTh OTJAEIbHBIE (PPArMEHTHl TEMbI MIPOLLION JIEKIIUU, €CIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHMHU JIEKIIMOHHOTO MaTepuana CTyIeHTaM HYKHO CTPEMUTHCA
KpPaTKo, CXEMaTH4HO, MOCJEI0BATEIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBOJIbI, 0000111eHUSI U (POPMYJIUPOBKH, HE MBITASACH 3allMCaTh BECh MPENOAaBaeMblil MaTepHral
JIOCJIOBHO.

[Ipu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHMMaTeNbHO M3YyYUTh MaTEepHall IMpPEICTOsAlIed paboOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS;

2) ynenuTh MOBBIIICHHOE BHUMAHHUE SKCIIEPUMEHTAIBFHBIM OCOOECHHOCTSIM IMPECTOSIICH
paboThl (MCTIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Brimonsate nabopartopHyto paboTy HE0oO0XOAMMO aKKypaTHO U TIOCIEIOBATENBHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B J1a0OpaTOpHOM >KypHaje. [lns ycnemHoN 3auuThl
nabopaTopHOil pabOThl HEOOXOIUMO THIATEIBHO M3YYHUTh JICKIMOHHBIA M, €CIH 3TO
HE00X0IUMO, TOTIOTHUTEIbHBIA TEOPETUUECKHI MaTepHrall 1o TeMe padoThl, a TAK)KE MPaBUIbHO
3aMOJIHUTH J1A0OPAaTOPHBIA JKypHall, C/ENaB BCe HEOOXOIUMBIE pacyeThl U Cc(HOpPMYIHPOBAB
BBIBO/IBI 110 TPO/IeTIaHHON padoTe.

BrinonHenue nabopaTopHbIx padboT

JlabopaTopHbpie pabOTHI BBITIOJIHIIOTCS O0YYAOIIMMUCS B MaJIbIX Tpynmnax (00brdHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTaX IO TEXHUKE O0€30MacHOCTH paboThl B
XUMUYECKOW J1abopaToOpud M COCTaBsieTCs TrpaduK BBITIOJHEHUS J1TA0OpaTOPHBIX padoT.
Brimosnnenue nabopaTopHOi paboThl BKIIOYAET B Ce0sI CIIEAYIOINE TAllbI:

1) moATOTOBUTEIBHBIN 3TaIl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) mosiyueHHe JAOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTANIbHON YacTH J1abopaToOpHOU
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM KaxX 01U MaJlol TPYIIb);




3) BBINOJIHEHHE SKCIEPUMEHTATHHOM YacTH J1abopaTOpHOM pabdOThl MOJ KOHTPOJIEM
MperoaaBaTes;

4) aHayNW3 TMOJIyYEHHBIX pe3ylbTaToOB, (POPMYIUPOBKA BHIBOJA M MOATOTOBKA K 3alUTE
1a60paToOpHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyeHTa I0Ma, HIIN
MOJl KOHTPOJIEM MpernojaBaTelii B TE€UEHUE BPEMEHHU, BBIJCJICEHHOTO Ha J1TabopaTopHble padOTHI
WIH B X0JI¢ THOU KOHTaKTHOU paboTHI C MPeIoiaBaTeiem);

5) 3ammuTa 1abopaTopHO pabOThl (KOHTaKTHAs paboTa C MmpernoaBaTesem).

[Tocrne BBIMOTHEHHS BCEX ITUX ITAIOB JIa0OpaTOpHas paboTa CUUTACTCS BHIMIOJTHECHHOM.

IToaroroBuTEILHLIN dTAN

Hepe;[ 3aHATUEM OGy‘-IaIOH_[I/IMCSI HGO6XOI[I/IMO IIOATOTOBUTCA K  BBIIIOJITHCHUIO
nabopaTtopHoii  paboThl. Teoperwyeckas TMOATOTOBKA HEOOXOAWMa JJIsi  TIPOBEICHHS
HKCIIEPUMEHTA U JOJDKHA MPOBOAMTHCS OOYUYAIOIMIMMUCS B MOPSAKE CAMOCTOSTENLHONW pabOTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJACTBA K JIabOpaTOpHOM padoTe.
TeopeTnueckass TMOATOTOBKA 3aBEpIIACTCS MPEABAPUTEIBHBIM COCTABIEHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIIEAYIOIINM TTOPSIIKOM 3aIHCe:

Ha3zBanue pa0GoThbI.

[ens paboThI.

Ob6opynoBanue.

Xon paboThI, KOTOPBIH B TOM YHWCIIC BKJIOYAET PUCYHKH, CXEMBI, TaOJIUIbI, OCHOBHBIC
dopMynBl JUIS ONpeNeNeHUs] BENUYMH, a TaKXKe pacyeTHble (OpMYJbl UL ONpEAeICHUs
MIOTPEITHOCTEH U3MEPSEMBIX BEJTUYMH.

ITosryyeHnne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAJIBLHON YacTH J1a00paTopHOil
padoThI

[Tpuctynas k mabopatopHbM paboTaM, HEOOXOAMMO MOJIYYHUTH Yy JabopaHTa MPUOOPEI,
TpeOyeMble A BBIIOJHEHHS palboThl. Pa3oOparhcsi B Ha3HAUCHHH MAaTEpUANIOB, XMMHYECKON
nocyibl, IpUOOPOB W TPUHAAICKHOCTEH B COOTBETCTBHUM C HMX TEXHHUYECKUMHU JIaHHBIMHU.
[ToyunTh HOMYCK K BBIIOJHEHHIO JIAOOpATOpHOI padoTHl y mpenoaaBaTens. J{oMmycK CTyIeHTHI
NOJy4yaloT B pe3yjbTaTeé YCTHOTO ONpoca IMpernojaBaTesieM O TOpPSAKE BBITOJHEHHS
AKCTIIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1TabopaTOpHOU paboTOM.

BbinoJ/iHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHOH padoThbl MO KOHTPOJIEM
npenojgaBartes

3arem 0OyuaronMecs: BBIIOJIHIIOT AKCIIEPUMEHTAIBHBINA 3Tal J1abopaTopHOi paboTHI, B
X0JIc KOTOPOTO 3alHChIBAIOTCS BCE W3MEPECHHBIC BEIMYHMHBI C 00s3aTEIBHBIM YKa3aHUEM HX
pa3mepHOCTH B J1abopaTopHbIil xypHasl. He nomyckaercsi MCnoJib30BaHMe Y€PHOBUKOB JUIA
3aMHCH JKCNEPUMEHTAIBHBIX JAaHHBIX, 3aMUCh KapaHAAlIOM W MHbIE COCO0BI, JalolIHne
BO3MOKHOCTh KOPPEKTHPOBKH NMOJYy4YeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOIMYECKUX
yKa3aHUAX K JjabopaTopHOil paboTe MpemIoKEHbl TaOMUIBI WM IMa0JOH JUIsl  3alucHh
HKCIIEPUMEHTAIBHBIX JAHHBIX, TO 3aMOJHAIOTCA 3TH TaOnuibl Wiu 1mabnoH. B nHOM ciydae
3aITUCh SKCIIEPUMEHTAIIBHBIX JJAHHBIX JICTIACTCS CTYIEHTOM B IIPOU3BOJIBHON (opme.

[To oxOHYaHMU BBIOJHEHUS HKCIIEPUMEHTA CTYAEHTHI JOJDKHBI MPUBECTU CBOE padouee
MECTO B MOPSZIOK M BBIMBITH HCIIONB3yEMYI0 XHMHUYECKYI0 ocyay. [locie atoro pabodee Mecto
C/laeTcsl TMPEroAaBaTeNi0 WM JIAOOPaHTY W B JIa0OPAaTOPHBIA KYypHaJd CTYAEHTa CTaBUTCS
OTMETKAa O BBITIOJTHEHUU JIKCIICPUMEHTAIBHON YacTH Ja0OpaTOPHON paboOThI ¢ 00s3aTebHBIM
yKa3aHUEM JaThbl €€ BHIIIOTHECHUSI.

AHAaJM3 N0JIyYeHHBIX Pe3yJbTATOB U (pJOPMYJINPOBKA BHIBO/IOB

MoeT BBIIOJHATHCS KaK CaMOCTOSITEIbHAs paboTa CTyIeHTa JOMa, HITU TI0 KOHTPOJIEM
npenojaBarTelisi B TeYeHHE BPEMEHH, BbIIEJICHHOTO Ha JabopaTtopHble paboThl WM B X0/1€ MHON
KOHTAaKTHOM paboTel ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAUMBIE
pacyeTbl COIJIACHO METOJMYECKHMM YKa3aHUAM K BBIINOJHEHHIO JabopaTopHbIX pabor. B



71a00paTOPHOM XKYpHAJIe TMPUBOAATCS BCE HEOOXOIMMBIE PAcyYeThl C YKa3aHHUEM Pa3MEpHOCTEH
MOJyYeHHBIX BEJIMYWH, a Takke BCe IpaUKd W PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTUKyMa.

B cnygae, ecnu B xone nabopaTopHON pabOTHI UMEET MECTO MPOTEKaHWE XUMUYECKUX
peaKIyii, BCe OHU JOJDKHBI OBITH 3amMCaHbl B Ja0OPATOPHOM KypHAje B MOJICKYJISIPHOM,
MOJTHOM HOHHOM U COKPAIIEHHOM MOHHOM BHUJIE.

Jlanee Ha OCHOBaHUH TOJIyYEHHBIX PE3YJIbTATOB CTYIEHTHI TOJDKHBI chOpMyITUpOBaTh U
3ammMcarh BBIBOJI, KOTOPBIN JOJDKEH OBITh COTJIACOBAH C 3asBJICHHBIMH LIETSIMU W/WIIW 3aJa9aMu
nabopaTopHOi paboThl. BbIBOA MOWKEH coAepkaThb HEOOXOIUMYIO  KOJMYECTBEHHYIO
UH(OPMAIIHIO.

[Ipu moaroTroBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
MPEJIOKEHHBIE KOHTPOJIBHBIE BOMPOCHI, KOTOPHIE HMMEIOTCS TOCHe KaKIoW IabopaTopHOU
pabotel. Ocoboe BHMMaHHE B XOJI€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
MOHMMaHWe (U3UYECKOW CYIIHOCTH Tpoliecca(oB) uU3NMydarommxcs B xoae pabotel. s
CAMOKOHTPOJSI B KaXaoW paboTe TPUBEACHBI KOHTPOJIGHBIE BOMPOCHI, HA KOTOPHIC
oOyJaromuiicst 00s13aH JaTh Y€TKHUE, IPABIILHBIC OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 7a00paTOPHBIX PadOT MPOUCXOAUT B BUIE COOECEIOBAHNUS € MPEOIaBaTeIeM 110
nabopaTopHON paboTe ¢ 00s13aTeIbHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cryaeHra. Jlns ycmemHoil 3ammThl J1a00opaTopHOM pabOThl CTYNEHT AOJDKEH HpPEJOCTaBHTH
71a00paTOPHBIN KypHai, O(GOPMIIEHHBIH B COOTBETCTBUM C YCTAHOBJIEHHBIMH TPEOOBAHUSIMU,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHOM YyacTu paboTsl. B xone ycTHOM
Oecenpl ¢ IpernojaBaTelieM CTYAEHT JOJDKEH IPOJEMOHCTPHPOBATh 3HAHME LENed U 3aj1ad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIOAEMBIX B XOJ€ pabOTHI
SBJICHUH, NPOJEMOHCTPUPOBATh YMEHHE aHAJIU3UPOBATh MOJIYUYEHHYI0 MHPOPMALMIO U JeNaTh
Ha ee OCHOBE BBHIBOJBI. B 3TOM cityuae B 1aGOpaTOpHOM KypHaJile Ha COOTBETCTBYIOIIEH padoTe
CTaBUTCSl NTOMETKA «3a4TE€HO», POCIMCH MPENOAABATENs, MPUHSBILETO padoOTy, U JaTa 3allUThI
pabotel. [Tocie sToro nmabopatopHas paboTa cuuTaeTcs BBIMOJHEHHOW. [lomyckaercst 3amuTa
71a00paTOPHBIX pabOT MHAMBHYATIBHO WM B COCTAaBE MAJbIX TPYII 00YYaIOLIUXCs, COBMECTHO
BBINOJIHSABIINX JIaHHYIO padoTy.

CamocrosiTennpHass paboTa HapsAIy C ayJIUTOPHOM TPEACTABISIET OAHY W3 BaKHEUIINX
¢dopm yueGHOTO mporiecca. CamocTosTeNnbHAas paboTa — 3TO MJIaHUpyeMas paboTa CTyIEHTOB,
BBINOJIHSAEMAs] MO 3aJaHUI0 U IIPU METOAMYECKOM PYKOBOJCTBE IpernojaBatelis, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass pabora MpenHa3HaueHAa HE TOJIBKO  JUIS
OBJIA/IEHUS NPEICTABICHHON TUCIMIUIMHOM, HO U 171 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIE,
B Y4eOHOW, Hay4HOW, MPO(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIaTh BO3HUKAIONIUE MPOOJIEMBbl, HAXOAUTh MPaBUIIbHBIE
peIeHus U T.JI.

B ocBoeHMH IUCHMITIMHBI MHBAIWAAMU W JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALlUH) —
JIONOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepHaia.

WupvBuyanbHble KOHCYJNBTAMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3aLUU OOY4YEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10POBBSL.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1Mo AuCuuIanae (MoayJio)

HaumenoBanue cnenmanbHbIX OCHAaIEHHOCTH CIIeNNATbHBIX [epedeHpb TUIEH3NOHHOTO
MIOMEILCHUI OMEIICHUH IpOrpaMMHOI0 o0ecneyeHust
VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
poBeJeHUs 3aHsATHH JekioHHoro | TexHuueckue cpencrsa odoyuenus: | Microsoft Office




THIIA OKpaH, IPOCKTOP, KOMIIBIOTEP

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
IIPOBECHUS IPYIIIOBBIX n | Texunueckue cpeacta odyuenust: | Microsoft Office
WHIMBHUIYAIBHBIX ~KOHCYJBTAlMH, | 3KpaH, IPOEKTOP, KOMIIBIOTEP
TEKYIIEro KOHTPOJIS u
IPOMEXXYTOYHOH aTTECTALNH
VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
npoBejeHust JlabopatopHbix paboT | TexHuueckue cpencrsa odyuenus: | Microsoft Office
(aym. 345Cu 139C) MIEPEHOCHOE MYJIbTHMEIUHHOE

obopynoBaHue (HOYTOYK,

MIPOEKTOP)

ObopynoBanue:

CIICLIMAT3UPOBaHHAS

naboparopras Mebenb  (CTOJIBI,
CTYJIbsI, MIKa(bl AJSL PEaKTHBOB H
obopyoBaHus, BBITSDKHBIC
mKkabl), CpEACTBA  HOXKapHOU
0€301acHOCTH M OKa3aHWs IEPBOH

MEIUITHCKOMN MTOMOIIIH,
XUMHYECKast mnocya u
00opyoBaHNE, CYMIMIBHBIA mIKag,
INEKTPOIUIUTKH — 2 1IOT., BEChI
naboparopaple — | 1T, BECH

aHATUTHYECKHE — 2 T, TepMOCTaT
BO3YyIHBIH — 1 mT, noHomep-pH-
MeTp — 3 WT, MeIlajIKi MarHUTHbIE
— 3 mwr.,, u3MepuTellb UMMHUTAHCA

E7-21 — 4 mT, HWCTOYHUK TOKA
umnynscHelid  B5-50 — 3 T,
KOHAYKTOMETP - 1 T,
MYJIbTUMETPbI YHUBEPCAJIbHBIC
HacCTOJIbHBIE — S5 1T, MICHKep

naboparopubrii — 2 mr; [1K-3 mr.,
XMUMHYECKHE PEaKTHBBIL.

Jis  caMoCTOSATENbHOW — paOoThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MOMELICHHUS,
YKOMIUIEKTOBAaHHBIE CIICIIMATM3UPOBAHHON MeOEebIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOW C
BO3MOXHOCTBIO MOJKIIIOUYEHUs! K ceTu «MHTepHeT» M olOecrieueHHeM JIOCTyNa B JIEKTPOHHYIO
nH(GOPMAIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCUTETA.

HanmMeHoBanue nomemeHui aiis OcHaIeHHOCTh TOMEIIEHUH TS IIepedeHb NMLIEH3MOHHOTO
CaMOCTOSITEILHON pabOThI CaMOCTOATEIBHON pabOThHI MPOrPaMMHOTO OO0eCTICUSHUS
o0yJaromuxcs o0yyJarommxcs

[Tomemenne i camocTosiTeNbHOM | Mebens: yaeOHas Mebenn Microsoft Windows;

paboTsl obyuaromuxcs (untaneHBIA | Kommuiekr — cnenmanmsmpoBanHoi | Microsoft Office

3a1 Hayunoli Oubianorexku) MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEPHAS
TEXHWKAa C TMOAKIIOYCHHUEM K
MH(OpPMaLMOHHO-
KOMMYHUKAIIHOHHOM ceTH

«HTEepHET» W JOCTYHOM B
JNEKTPOHHYI0  HH(OpMALMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanne, oOecrieunBaromIIee
JOCTylml K  CETH  HHTEPHET
(mpoBoaHOE COETUHEHUE u
OecrpoBOJHOE  COCIUHEHHE IO
texHonorun Wi-Fi).




Ilomenienre it caMOCTOSATEIBHOM
paboTsl o0yuarommxcs (400c, 401c,
431c, 329¢)

Mebernb: yueOHas MeOeib
Kommnexkt  crneunuanu3upoBaHHOM
MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHWKAa C TMOAKIIOYCHHUEM K
MH(OpPMaLMOHHO-
KOMMYHHKAIIMOHHOM
«uTepHeT» ®W  JIOCTYIOM B
SMEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
oOpa3oBaTeNpHOH  OpraHHM3alyHy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opynoBanue, oOecIeYHBArOIICEe
JOCTYyn K  CETH  HHTEpHET
(mpoBoaHOE COEIUHEHUE u
OecrpoBOJHOE ~ COCOUHEHHE IO
texHonoruu Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office




