MUWHWUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIUS POCCUMCKOM
OEJIEPALINNA
®enepalibHOE rOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIIET0 00pa30BaHuA
«KYBAHCKUM TOCYJTAPCTBEHHBIY YHUBEPCUTET»
@akybTeT XUMUU U BBICOKAX TEXHOJIOTHI

" T.A. Xarypos
2023 1.

PABOYAS TPOTPAMMA JUCHUIIJINHBI
b1.B.04 XUMUS BOAbI 1 BOJOIIOAI'OTOBKA

Hamnpasnexnue noaroToBKu 04.03.01 Xumus
HanpasnerHOCTS (IpodUib) Ou3ndecKas XUMHL
®opma oOyueHus O4Hast
Kpanubukamnus OakanaBp

Kpacunonap 2023



PaGowas mporpaMMa JUCLMIUIAHEI XHAMHS BOJBI ¥ BOJOIOIOTOBKA COCTABIIEHA B
COOTBETCTBUH C (eIepalbHbIM TOCYAapCTBEHHEIM 00pa3oBaTellbHbIM CTaHAAPTOM
BricIero obpasosamus (®IOC BO) mo nampasneruio noxrorosku 04.03.01
Xumus (ypoBeHb OakaaBpHuaTa).

[Tporpammy cocraBuia:
H.A. Konorenko, npo®d. kad. Qpu3. XUMHH,
SO, WL %Zﬂ/

1-p XUM. HayK, Ipod.

- o
A

Pa6ouyas nporpamMMa AUCUHINIMHE XHMHUS BOJIBI U BOJOIIOArOTOBKA yTBEPKICHA
Ha 3aceqaHuy Kadeapsl GUINICCKON XUMUH
npotokon Ne 11 «17» anpens 2023 r.

HN.o. 3aB. kadenpoi @
(hu3UYeCKON XUMHUH @ammaa 1U.B. . P ot —

VTBepiK/IeHa Ha 3aCe[aHnN yIeOHO-MEeTOINIECKOH KOMUCCHY (aKyIbTeTa XUMUH
M BBICOKHX TEXHOJIOHH

poToko Ne 7 «17» ampens 2023 .

IIpencenarens YMK daxynbreTa becnanos A.B. P

PenienzenTsl:

[lerpos  H.H., xamn. xwMm. Hayk, reHepansHeii  aupektop OO0
«VHTeNIeK Ty albHbIe KOMIIO3UI[HOHHEIE PELIEHIMSD?

Koummwma J[H., KaHg. XUM. HayK, JOLEHT Kadeapsl aHATUTHYECKONA XUMUH
®I'BOY BO «Kyb6I'V»



1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)

1.1 llean ocBoeHUsI TUCIUILIHHDI

Ilenms OCBOCHHMS MUCHMUIUIMHBI «XWUMHS BOABI W BOJOIMOATOTOBKA» COCTOMT B
GbOpMUPOBAaHUN y CTYACHTOB 3HAHUN MO XWMHUU BOJABI M HAaBBIKAM MPUMEHEHHS METOJIOB
BOJIOTIOJITOTOBKM B XUMHUYECKOH TMPOMBIIUICHHOCTH i 3(h()EKTUBHOTO WCIOJB30BAHUS B
Pa3JIMYHBIX TEXHOJIOTMYECKHUX MPOIleccax.

1.2 3apayu AMCHMIJIMHBI
B 3amaun yueOHOM TUCIUIUIMHBI « XUMUS BOJBI U BOJOMOATOTOBKA» BXOUT:

— cdopMupoOBaTh 3HAHMS O XMUMHUYECKUX U (U3MUECKUX MpOoIeccax, JIeKaIIMX B OCHOBE
Pa3IMYHBIX METOJIOB BOJOTIOTOTOBKH

— chopmupoBaTh MpENCTaBICHUS 00 anmaparypHoM OGMOPMIICHHHM Pa3IHMYHBIX METO0B
BOJOIOATOTOBKH, O TMpOIeccax W ammapaTaX OYUCTKH BOJBl B XUMHUYECKOH
MIPOMBIIIJICHHOCTH;

— cdopMupOBaTh MPEICTABICHUS MO MCIOJb30BAHUIO PA3JIUYHBIX CXEM BOJIOMOJITOTOBKU Ha
MPEANPUATHIX XUMHUECKON MPOMBIIUICHHOCTH;

— cdopMUpOBaTh Yy CTYICHTOB HAaBBIKM CAMOCTOSATEIBHOW aHAIUTUYECKOW U HAYYHO-
HCCIIE0BATEIbCKON paboTHI.

1.3 MecTo qucuunnHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl

JucuunnuHa «XWUMHUS BOJBI U BOJOIOATOTOBKA» OTHOCHTCA K YacTd, (POPMHUPYEMOi
y4acCTHUKaMH O0pa3oBaTeIbHBIX OTHOmIeHWH bnoka 1 "ducrumauael (Momyiun)" y4deOHOTO
wiana. B cooTBeTcTBHM ¢ paboynM y4eOHBIM TUTAHOM JUCHUIUIMHA W3ydaeTcs Ha 3 kypce. Bun
MIPOMEXKYTOUHOI aTTecTaliu: 3a4eT, IK3aMEH.

N3yuenuto AuCIUIUIMHBL «XUMHUS BOJABI U BOJOMNOJTOTOBKAY» MPEILIECTBYET M3YyUYCHHUE
Takux AUCUUIUIMH Kak «Heopranwueckas xumus», «Dusmka», «AHaIUTHYECKAs XUMUS»,
«Duznueckass XUMHsI UOHIIOIUMEPOBY. J[aHHAs NUCLUMIUIMHA SBJISETCS MPEIIIECTBYIOUICH as
muciuminH «[Iporeccsl 1 anmapatel B MEMOpaHHOW TeXHOJOrum», a Takke «CoBpeMeHHBIE
SHEPro- U pecypcocOeperaronye TeXHOIOTHI.

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

W3ydenne JnaHHOM y4yeOHOM JUCUMIUIMHBI HampaBleHO Ha (HOpMHUpOBaHHE Y
00yyYaroImuxcsl CIeIYOIUX KOMIIETEHIIUHI:

Kox n HanmeHOBaHME HHANKAaTOpa Pe3ynbraThl 00y4eHuUs IO TUCIUTIIIHE

IIK-2. CnocoGeH NpHMeHATH COBPEMEHHYK ANNApaTypy NpH NPOBeJICHMH HAy4YHBIX HMCCJIEJOBAHHUM, a
Takske 00padaTbIBaTh U AHAJIH3HPOBATH MOJIYYCHHbIE Pe3yJIbTAThI

HIIK-2.1. OcymiecTBisieT HccaenoBaHue | 3Haer (U3UKO-XMMUICCKHE CBOMCTBa BOJIBI,
XUMHYCCKHX COCOUHCHUN W MaTepHalioB C | KiIacCU(UKAIMIO U COCTaB IPUPOAHBIX BOJ; MPOIECCH U
WCIOJBb30BAaHUEM COBPEMEHHOTO XHMHMYECKOTO | ammapaThl BOJOMOATOTOBKH.

000pyIOBaHHS. YMeeT mMonah30BaThCS XHMHUYCCKUM OO0OpYAOBaHHEM IS
OTIpeJICIICHHUS] KaYeCTBA BOJIBI.

BrnageeT OCHOBHBIMH TMOHATHSAMH W TEPMHHOJOTHEH B
00J1aCTH BOJOTIOITOTOBKH.

HIIK-2.2. OO6pabareiBaeT ¥  aHAIW3UPYET | 3HACT METOJbI aHAJTN3a Ka4eCTBA BOJIBI.
DKCIEPUMEHTANbHBIE JAaHHBIE, IIONyYEHHBIE C | YMeeT 00paboTaTh pe3ysbTaThl aHAIW3a KadyecTBa BOIHI,
UCTIONIB30BAHUEM  COBPEMEHHON  XUMHMYECKOW | TOJIyYEHHBIC C MCIIOJb30BAHUEM COBPEMEHHON XUMHUYECKOM
annapaTypsl anmnapaTypsl.

Bmaneer HaBBIKAMU CTATUCTUYECKOM 00paboTKI
MOJTYYEHHBIX IKCIIEPUMEHTAIbHbBIX JaHHBIX.




PesynbraThl 00ydeHHs IO TUCLMILIMHE JOCTUTAIOTCS B paMKax OCYLIECTBIEHHs BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENBbHOM paboThl O0OydalomMXCcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IJIAHOM.

WHaukatopel  JOCTHXKEHUS KOMIIETEHLUMH  CUuTaloTCcs CHOPMHPOBAHHBIMU  TIPU
JOCTH>KEHUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUCHHUS.

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 10 BHAaM pador

OO6mrast TpyA0EMKOCTh MUCHIMILIMHBI COCTaBIIET 7 3a4eTHBIX eauHuI] (252 dyaca), ux
pacmnpeseNenre o BuaM padoT MpeICTaBICHO B TaOIUIEe

Bun yae6Hoi paboTh Bcero CemecTpsl
4acoB (dacken)
5 6
KonrakTHasi pa6oTa, B TOM YHcJe:
AyauTopHble 3aHsITHS (BCEro): 118 50 68
3aHATHUS JICKIIMOHHOTO THIIA 32 16 16
n1a00paTopHbIE 3aHATHUS 86 34 52

IMPAKTUYCCKUC 3aHATUA

CCMHMHAPCKUEC 3aHATUA - - -

HNHast KOHTaKTHasI paﬁoTa:

KonTpoas camocTosrensHOM padboTsl (KCP) 4 2 2
ITpomexxyTounas arrectamwst (MKP) 0,5 0,2 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 129.8 55,8 74
Odopmirenue 1a60paTOPHBIX padOT 45 20 25
CaMoCTOSATEIhbHOE N3YICHHE TEOPETHIESCKOTO MaTepraa 40,8 15,8 25
IToaroToBKa K TEKyIeMy KOHTPOJIIIO 44 20 24
KonTpoasb:
IToaroToBKa K 3K3aMeHy 35,7 - 35,7
Oo0mast Tpy10eMKOCTh Jac. 288 108 180
B TOM YHCJIe KOHTAKTHAsA 122,5 52.2 70,3
padora
3a4. e 8 3 5

2.2 Copep:xanue TUCUMIIIMHBI
Pacnpenenenue BuoB yueOHON pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM JUCUUIUINHBL.
Pazaensl (TeMbl) TUCIMIUIMHBI, H3y4aeMbIe B 5 ceMecTpe (ouHast hopma 00ydeHHsI)

KonugectBo uacos
AynutopHas preay T
opHasi
pabora
Ne HaumenoBanue paseoB (Tem) pabora
Bcero
J 113 JIP CPC
PU3HKO-XUMHUYECKHUE CBOWCTBA BOJBI. 28 4 - 8 16
[Ipupoanas Boma 34 6 - 12 16
3. |Kpurepuu KauecTBa BOJbI 438 | 6 - 14 23,8
HUTOI'O no pazderam oucyuniutivl 105,8| 16 - 34 55,8
Konrposns camocrositensHoi padotst (KCP) 2
[TpomexyTtounas arrecranus (MKP) 0,2
IToAroToBKa K TEKYLIEMY KOHTPOJIIO -
O0mas Tpya0eMKOCTh 110 TUCIHUILINHE 108

Paznesnbl (TeMbl) AUCHUILUIMHBL, H3y4YaeMble B 6 cemectpe (ouHast popma oOydeHus)

| Ne | HanmMenoBanue pa3zenos (Tem) | KonmuectBo gacos |




AynutopHas Bléea:l;HT
Bcero pabota p
pabora
JI 113 JIP CPC

1{IIpoueccel u anmapaThl BOAONOATOTOBKH. 43 6 - 12 25
2./ YMardyeHue BoJibl 49 4 - 20 25
3|OnpecHenune 1 00eCCONMBAHIE BOIBI. 50 6 - 20 24

HUTOI'O no pazderam oucyuniutivl 142 | 16 - 52 74

Konrponb camocrositensHoi padotsl (KCP) 2

[MpomexyTtounas arrecranus (MKP) 0,3

IToaroroBka K TEKyleMy KOHTPOJIIO 35,7

OO6m1ast TPyJI0EMKOCTh IO TUCITUTUIHHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpakTudeckue 3aHATHS / CEMHHApHI,

sansitusi, CPC — camocrosiTenbHast paboTa cTyieHTa
2.3 Coaep:xanue pa3aesioB (TeM) IMCIHUANIAHbBI
2.3.1 3anaTHuda JeKINOHHOI0 THIIA

JIP — maGopatopHbie

HaumenoBanue pasnena
(Tembl)

Coneprkanue pazjena (Tembl)

dopma TeKy1ero
KOHTPOJIS

1. |Du3uKo-xuMUUecKue CrpoeHre MOJICKYJBI BOIbI W (DU3UYCCKUE CBOMCTBA.|yCTHBIN OMPOC
CBOMCTBA BOJIbI CrpykTypa KOHICHCUPOBAHHEIX (ha3
2. |®u3HKO-XUMHUYECKHE Xumuueckue CBOICTBa BOJIbIL: OKHUCJIMTEJILHO- |yCTHBIH Ompoc
CBOMCTBA BOJBI BOCCTAHOBHTEIHHEIE, KHCIIOTHO-OCHOBHEIE, peaxmn
THIPATAIX ¥ THAPOIIH3A.
3. |IIpmpomHas Boma Knaccugukarnms npupogHbIX BOJ MO IEJICBOMY Ha3HAYCHHUIO, |yCTHBIN OMPOC
CTETIeHH MUHEPAIH3aHH, XHMHIECKOMY COCTaBY.
4. |lIpupoxanas Boaa Krnaccudpukanus npupomaHbIXx BoJI 1O ($a30BO-TUCTIEPCHOMY |YCTHBIH OIMPOC,
COCTOSIHUIO TpUMeECei JIP1
5. |Ilpupoanas Boga Makpo- 1 MUKPOKOMITOHEHTbI IPUPOIHBIX BOJ. YCTHBIH 0O11poc,
JIP2
6. |Kputepunm xauecTBa duznyeckre TMoKa3aTelu KadecTBa BOJBI: TEMIEpaTypa,|yCTHBIA OMpoc,
BOJBI MYTHOCTB, IIBETHOCTbh, BKYC, 3amax. XuMudeckue nokazartemu|JIP3, JIP4
KauecTBa BoJbl: pH, KHCIOTHOCTD, 1IETOYHOCTb.
7. |Kputepuu xayecTtBa KomrnekcHble mokaszarenu kauecTBa BoAbl: okucisiemocts u|JIP3, JIP4
BOZBI JNEKTPONPOBOAHOCTh. JKECTKOCTh BOJBL.  YTJIEKUCIOTHOE
paBHOBECHE.
8. |Kpurepuu xauectna [IpobnemMbl  BOIOMOATOTOBKM B COBPEMEHHBIX ycioBusx.|JIPS, JIP6,
BOJbL OcHoBHele Bojgonotpedutenn. TpeboBanus k kauecTBy Bojbl B[ Tect Ne 1
Pa3JIMYHbIX OTPACIISIX HAPOJHOIO XO3sCTBA.
9. [|IIpouecch! u anmapatbl  |be3pearcHTHBIE METOIBI OCBETIICHUS W obecuseunBanus:|JIP7
BOJIOTIOATOTOBKH OTCTaMBaHUEC, MHUKPOPUIBTPOBAHKUE, ICHTPU(YTrHUpOBaHUE.
PearenTHBIE METOABI OCBETVIEHHS ¥ OOECIIBEUMBAHUS:
KOAryJISIIusl, DSJIEKTPOKOAryJsiuus, (iuoTamms, KOHTaKTHAsS
KOATryJISIIIHSL.
10. |IIpormeccel u anmapaTsl | XUMHYECKHE CITOCOOBI o6e33apaKuBaHuUs BozbI: [JIP8
BOJIOTIOATOTOBKH XJIOpUPOBAaHKE, O30HHPOBaHHUE, cepedpeHue, OpoMHpOBaHHE,
HOMPOBAHHE.
11. |[Ipomeccel u anmapatel  |@u3udeckue cnocodbl  obe33apakmBaHus  Bogel: Y D-[Tect No 2
BOJIOTIOATOTOBKH 00dy4eHue, yIbTPa3BYK, TEPMHYECKOE 00e33apakuBaHUe,
MarHurtHas o0padboTka.
12. |Ymsruenue BoJsl MeToasl yMsrdeHuss BOABI: TepMHYeckue, peareHTHsle,|JIP9, JIP10
HOHOOOMEHHBIE, YJICKTPOXHUMHYCCKHE.
13. |YMsrdeHue BoJbI PaBHoBecuss B mpoieccax ocaxaeHus coieil skectkoctu.|JIP11, JIP12,
O¢ppeKTUBHOCTh yMSTYEHHsT BOABI NpH  Hcrosb3oBaHuH|Tect Ne 3
Pa3JIUYHbIX PEarcHTOB.
14. |Onpecnenue u MeToabl ONpecHEHUs] U 00ECCOIMBAHUS BOABI C M3MEHCHHEM |[KOJLUIOKBHYM
00ecCcoIMBaHUE BOJIBI arperaTHOr0 COCTOSIHUSI: IUCTUJISILIUS, BRBIMOPDaKUBaHUE.
15. |Onpecnenue u MeTonbl onpecHeHus U obecconuBanus Boabl Oe3 usmenenus |JIP13, JIP14

00eccoanBaHue BOIBI

arperaTHOTO COCTOSHIS: SKCTPAKINs, HOHHBI 0OMeH.




16. |OmpecHenue u MeMOpaHHBIE METO/BI BOJONOATOTOBKHU: ynbTpaduiabTparus, [KP1
00eccoIIBaHUE BOJIbI 00paTHBIA 0CMOC, AJIEKTPOAHUAIINS.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MpPaKTHYeCcKHe / ceMUHAPCKHE 3aHATHSA/
JabopaTopHble padoThl

e HaumenoBanue paznena TemaTiKa sansTHil/paGoT dopma TeKyuiero
(Tembl) KOHTPOJIS
1. |Ilpuponnas Bona Bydepnas xpuBas mpupoIHONH BOIBI. JIP1
2. |[IpupomHas Boma OrnpeneneHre CyMMapHOTO yIiiepoia B IPUPOTHON BOE. JIP2
3. |Kpurepuu kadectBa OrnpeneneHue MeJIOYHOCTH MPUPOIHBIX U CTOYHBIX BOJI. JIP3
BOJIBI
4. |Kputepuu xadecTBa OrnpenesnieHre KECTKOCTH MPUPOIHBIX U CTOYHBIX BOJT JIP4
BOJIBI
5. |Kpurepuu kauectBa OrnpenesneHre OKACIIEMOCTH PUPOTHBIX M CTOYHBIX BOJ. JIPS
BOJBI
6. |Kpurepuu xauectsa Omnpenenenne odmero cosecoxepkanus npuponusix  u|JIP6
BOJIbI cTOYHBIX Boa. Tect Nel.
7. |IIpouecchl u anmapatel | DNEKTPOKOAryJISIMOHHAS OUUCTKA BOJBL. JIP7
BOJIOTIOATOTOBKHU
8. |[Ipoueccel u anmapatel  |[IpeAmoaroToBka BOAsl METOJIOM MEMOpPaHHOTO 3eKTponu3a. |JIPS
BOJOTIOJANOTOBKHU Tect Ne2.

9. |Ymsruenue BoJbl VYMsirueHue npupoIHON BOJbI METOJOM KUIMSUCHUS JIP9
10. |YmsrueHue Boabl VYmsraenue Boabl myteM oOpaboTku mienousto. M3sectkoso-|JIP10
COJIOBOE YMSTUCHHE IPUPOJIHON BOJBI
11. |YMsaryenue BOIbI H+-katnonupoBanue aist yMsrdeHusi IpUpOIHON BOBI. JIP11

Tect Ne3.
12. |Onpecuenue u O0eccomuBaHKe BOJABI METOJIOM HMOHHOTO oOmena co|JIP12
o0eccomBaHue BOJIbI CMELIaHHBIM CJIOEM HOHUTA.
13. |OmpecHenue u JlemuHepanu3anys BoIbl METOAOM JIEKTPOIUATN3A JIP13
obecconrBaHNe BOABI
14. |OnpecuHenue u JleMuHepanu3aiys BOJIbI METOJ0M 0OpaTHOTO OCMOCa. JIP14
obecconrBaHNe BOABI

3ammuTa abopatopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IIlpumepHasi TeMaTHKa KYpCcOBBIX padoT
Kypcoas pabota He mpeycMOTpeHa YICOHBIM TIJIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHHu sl AJI CAMOCTOATEILHON padoThI
00y4YaKOIIUXCS 1O TUCHHILINHE

[epedeHb yueOHO-METOANYECKOTO 00ECIeYCHUsI AUCIUIUIAHBI 110
No Bun CPC BBITIOJTHEHHUIO CAMOCTOSITSIILHOM paboThI

1 | Odbopmnenue naboparopubix |1. MeMOpaHHas IJICKTPOXHMHS: y4eOHOE MOcoOWe il OOYyJaromMXcs IO
pabor OCHOBHBIM 00pa30BaTeNbLHBIM MPOTPaAMMaM BBICIIIETO OOPa30BaHHS YPOBHS
OakajaBpuaT W Marmcrparypa Io HampaBieHusM moarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. lemuna, H. B. Jloza u np.] ; M-Bo
oOpazoBanust U Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. - [2-€ u31.,
ucrnp. u pomn.]. - KpacHomap : [KybGaHCKuii rocyJapcTBEHHBIH YHUBEPCHUTET],
2017.-290 c.

2 | CamocrosarensHoe uzyuenue (1. IlauneBa E.FO. BopmomoaroroBka u xumus Boxael. M.: Jlans 2017
TeopeTHdecKoro marepuana |http://www.lanbook.com/books/element.php?pll_cid=32&pll_id=1656

2. AnekceeB JI.C. Konrponb KkauecTBa BOABI: Y4YEOHHMK JJIsI CTYIICHTOB
CpeHUX criell. yueOHbIX 3aBeaennii. M.: MHOPA-M. 2010

3 IMoaroroBka k Tekymiemy |1. Meroauueckue peKOMEHTANMKM K  OpraHM3alUuM  ayJUTOPHOW U
KOHTPOJTIO BHEAYJIUTOPHON (CaMOCTOSTENLHOW) pabOThl CTYIACHTOB: METOIMYCCKHE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnox, A.B. becnanos, H.B.
Jloza. — KpacHonap: Kybanckuti roc. yu-1, 2018. - 89 c.




Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYaIONIUXCS W3
YKCJla MHBAJIUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCTIPUATHS HHPOPMALIIH:

JUnst i1 ¢ HapyIIEHUSIMU 3PCHUS:

— B TIeYaTHOM (popMe yBEITMUYCHHBIM MIPHUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4aTHoi (opme Ha s3bike bpaiis.

JInig UL ¢ HapyUIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amapara:

— B IIeYaTHOU opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

— B (hopme ayauodaiina.

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

3. O0pa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHUH JUCHMILIHHBI
(Moxys)

B xogme wu3ydeHus [AUCHMIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO OOy4YEeHHMS, BBINOJIHEHUE CTYACHTaMU JaOOpaTOpPHBIX paboT B MalbIX TpyImmax,
caMoCTOsTeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpernoJaBaHus IUCIMIUIMHBI pean3yeTcs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOIMH M AKTUBHBIX METOJOB (IIpOOJEMHAas JEKIUs,
paboTa B MaJbIX IpyNIax) B COUETAHUU C BHEAYTUTOPHOM paboOTOM.

NHpopManMOHHbIE TEXHOJOTMM, MPHUMEHSEMBbIE IpPH HU3YyYEHUM JAUCLUILIUHBL
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIE TEXHOIOTHH, TPUMEHSEMbIC TIPU U3yUYEHUH TUCIUIUTUHBI
— U1 JMIl C OIPaHUMYEHHBIMM BO3MOXKHOCTSMH 3JI0pOBbsI NPEAYCMOTPEHA OpraHU3alMsl
KOHCYJIbTallu! C UCIIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

4. OueHouyHble CpeACcTBAa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

OueHoYHBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJII W OLEHKH O00pa3oBaTeIbHBIX
JOCTIKEHUHM 00ydaroMxcsi, OCBOMBIIUX MPOTpaMMy y4eOHOH TUCHMIUVIMHBI «XHUMHUS BOJBI U
BOJIOTIOJITOTOBKAY.

O1eHOUHBIE CPEICTBA BKIIOUACT KOHTPOJIbHBIE MaTepHalbl JUIS MPOBEACHUS TeKYIIero
KOHTPOoJIA B (hopMe BOIMPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX PaboT,
KOHTPOJIbHBIX BOMPOCOB K JTaOOPAaTOPHBIM paboTaM, U MPOMEKYTOUHOIH aTTecTauuu B Gopme
BOITPOCOB K 3a4€Ty U K3aMEHY.

CTpyKTypa OLlEHOYHBIX CPEACTB /sl TeKylleil i MPOMeKYTOYHOM aTTecTalluu

Kon u HanmeHnoBanue HaumeHoBaHME OLIEHOYHOTO CPECTBA
Ne PesynbraTel 00yueHuns
MHIMKAaTOpa . [IpomexyTouHas

n/m (B cootBeTcTBUU C 1. 1.4) Texyuuii KOHTPOIb

(B cootBeTcTBUU C 1. 1.4) aTTecTalus

UIIK-2.1. OcymectBaser | 3HaeT ¢msuko- | Jlaboparopnas pabora Bonpoc Ha

HCCIIeIOBAaHKE XHMUYECKUE CBOICTBa sK3amene 1-3, 8,
1 | XMMHYeCKHX COeIUHEHHMH | BOABI, KJIACCH(UKALUIO U 14,23

u MaTepHaNOB C | coctaB MPUPOIHBIX BOJ;

UCIIOJIb30BaHHEM IPOLECCHl M anmaparsl




COBPEMCHHOTO BOJIOTIOATOTOBKHU
XUMHYECKOTO
06opyniosans. yMeeT nonk3oBathesl | JlaboparopHas pabota -
XUMHYECKIM
000pyI0BaHIEM JUTSE
OTIpeIeIeHUs KaJyecTBa
BOJIBI
BJIaJICCT ocHOBHBIMU | JlabopaTopHas paboTa Bomnpoc Ha
MMOHSATUSIMU u | Tect JK3aMeHe 2, 7
TEPMUHOJIOTHEN B 00JIACTH
BOJIOTIOATOTOBKHU
3HaeT Meroabl aHanmsa | JlaboparopHas padora Bomnpoc Ha
Ka4yeCcTBa BOJbI. JK3aMeHe 4-6
yMeeT obpaborats | JlabopaTopHas pabora _
HIIK-2.2. O6pabatbiBaeT | Pe3yIbTaThl anaimsa | Tecr;
u aHAIM3MPyeT | KauecTBa Bonbl, | KommokBuym
SKCIIEPUMEHTAIBHBIC IOy YCHHBIC c
2 | maHHBIC, TIONyYEHHBIE C | UCIIOJIB30BAaHUECM
UCITIOJIb30BaHUEM COBPEMCHHOM XUMHYECCKOU
COBpPEMEHHOU arnnaparypsl
XMUMHUYECKOH anmaparypbl | Biajgeer HaBbikamu | JlaboparopHas paborta _
CTaTUCTHYCCKOU KontponsHas pabora
00paboTKN  TOJIyYEHHBIX
IKCICPUMCHTAITBHBIX
JTAHHBIX

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepUAaJIbl, He00X0IMMBbIe 1JIfl OLleHKH
3HAHMH, YMEeHHUI1, HABHIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTePU3YIOIINX 3TANbI
¢GopmMupoBaHusi KOMIIeTEeHIM B Ipoliecce 0CBOEHHUS 00Pa30BaTeJILHON MPOrpaMMBbl

Bonpocel Kk ycTHOMY onpocy 1o TeMaM «@U3HMKO-XUMHYECKHe CBOMCTBA BOJAbD H
«IIpupoanas Boga»

Crtpoenune MOoJIeKyJIbI BOJIBI M U3HYECKUe CBOCTBA. KpyroBOpOT BOJIBI B MPUPOIE.
BononoTrpebuTeny u BOIOMOIL30BATEIH.
HcTouyHnKY 3arpsi3HEHNS BOJIBI.
Knaccudukanus npumeceld B BOTHBIX 00BbEKTaX.
Knaccudukanus npupoaHbIX BOJ IO LIEIEBOMY Ha3HAUEHHUIO, CTETIEHH MUHEPaTU3alliy,
XUMHUYECKOMY COCTaBy, (ha30BO-AUCIIEPCHOMY COCTOSHHIO PUMECEH.

Nk W=

Bonpocs! k ycTHOMY onpocy no Teme «Kputepuu kayecTtBa BoabI»

EnuHunyHbIe, KOCBEHHBIC Y KOMIIJIEKCHBIE ITOKA3aTEIN KaueCcTBa BOLI.

du3nyecknue MoKa3aTelid KayecTBa BOJBI: TEMIIEpATypa, MYTHOCTb, IIBETHOCTb, BKYC,

3anax. Merozsl onpeneneHus. EAMHULBI U3MEPEHUS.

3. Xumuyeckue mokazaTenau KadectBa Boiabl: pH, KHCIOTHOCTH, IIEIOYHOCTb,
OKHUCIISIEMOCTH U Ap. MeTobl onpeeacHusl.

4. VYTIeKucioTHOE paBHOBECHE.

TpeOGoBaHMs K KAYECTBY BOJBI B PA3IUYHBIX OTPACISAX HAPOJHOTO XO3SHCTBA.

N —

e

Tect Ne 1 mo Tteme «Kpurepun KayecrBa BOIbI

1. K xakomy KIiaccy MpUpPOAHBIX BOJ OTHOCHUTCS BOJA, €CIH 00IIIee COoIecoAep KaHne COCTABIISET
1,8 r/n?

npecHas

coslono8amas

conenas
2. B kakux eIuHUIIAX BBIPAXKACTCS MyTHOCTH BOJIBI:




epaoycax
bannax
Me-3KBUBANEHMAX
3. B kakux eMHUIIAX BBIPAXKACTCS 3arax BOJIbI:
epaoycax
oannax
Me-2K8UBALEHMAX
4. llleno4HOCTH BOJBI OTPECIISETCS HATUINEM:
HeOpPeaHUYecKux KUCiom
coJell opeaHuyecKux KUCiom
COeOUHeHUll KpeMHUSL
5. OkuCHsEMOCTh BOJIBI XapaKTEpHU3yeT HATMYUE B BOJIE TIPUMECEH:
838EULEHHBIX YACMUY
OpP2aHUYeCKUX COeOUHEeHULL
conet
Tect Ne 2 mo Teme «IIpoueccsl u annapaTbl BOAONOATOTOBKH)

1. KoBiIM ¥ OTCTOMHHUKH UCTIOJIB3YIOTCS IS
oceemaeHust 600bl
00e33apaxcusanus 600bl
yoaneHus 3anaxa u3 600bl
2. YeM OTIMYAIOTCSI METOABI AJIEKTPOKOATYJISLUN M KOATYJISLUN IPU OUYHUCTKE BOJIBI:
MeXaHU3MOM YOaieHuUs: npumecell
CnOCO6OM NONYUEHUS: KOA2YAHMA
npUpoooU Koa2ynaHma
3. HenTpudyru v MUKIOHBI UCTIOJIB3YIOTCS JISI:
06e33apanicusanuusi 00vl
yoaneHus 3anaxa u3 600bl
oceemaeHust 600bl
4. Kakoli U3 mepeuncIeHHbIX HUKE CITOCO00B 00e33apakMBaHUs BOJIbI 001a1aeT
nocJieIeuCTBHEM?
Xn0puposanue
030HUpOBaHUE
Y@ obnyuenue
5. Kakoii u3 nepedynciaeHHbIX HIKE CIIoco00B 00e33apaKuBaHus BO/IbI TpeOyeT HanOOIbIINX
KanuTaAJIbHBIX 3aTpaT?
Xnopuposanue
030HUpOBaAHUE
Y@ obnyuenue
Tect Ne 3 mo Teme «YMsirieHue BoAbI»

1. OT™MeTbTE HOHBI, MPUAIOIINE KECTKOCTh MPUPOTHOMN BOJIE:
Fe’* Ca®" Mg?* Ba?* Cr SO4* NOs

2. lllemouHoe yMsardeHUe BOABI IIPOUCXOINT B PE3YJIbTATE BBITIAJICHHS B OCaJJOK COJIH:
KapboHama Kaibyus
KapOoHama mMacHusl
2UOPOKCUOA MACHUSL

3. K kakum METOdaM OTHOCHTCA HOHOOOMEHHOE YMATYCHUEC BOJbBL:
mepmu4ecKum
PEACEHMHbIM
5espea2enmnbm4

4. Kakas )XeCTKOCTb YAATACTCA IIPpU COAOBOM YMSATYCHUU BOIBI:



8pemenHas
NOCMOAHHAS

5. Kakas )xecTKOCTb yJalseTcsi Ipu TEPMHUUECKOM YMATYEHUN BOJBI:
8peMeHHas
NOCMOSIHHASL

Bonpochl K KOJJIOKBHYMY 10 TeMaM «YMsAr4yeHne BoAbD U «OnpecHenne u
o0eccoiuBaHMe BOAbI»
MeTobl yMSITUEHUS BOJIBI.
O} PeKTUBHOCTD yMATUEHUS BOJBI MPU UCTIOIH30BAHUH PA3TUYHBIX PEAareHTOB.
[TpuHIMT paGOTHI OCBETINUTEINS.
HMouuEbIi1 00MEH B BOIOIOATOTOBKE
Na" u H" KaTHOHHTOBOE yMSAIYEHHE BOJBI, KOHTPOIUPYEMBIE IIAPAMETPHI.
TexHonOrnYecKrne cXeMbl OYMCTKH BOJIbI B HOHUTHBIX (PUIBTpAX.
Perenepariiss HOHOOOMEHHBIX KOJIOHOK.
YMsrdenue Boibl METOA0M MEMOPAaHHOTO JIEKTPOIN3a.
MeTtonbl 06€33apakuBaHUsT BOJIBI.
. XUMHYECKHE CIIOCOOBI 00e33apaskuBaHUs BOJIBI.
. DIEKTPOXUMHUECKHUI c110c00.
. Knmaccudukanus MeTo10B onpecHeHHs U 00€CCONMBaHUS BOJBI.
. MeTo/el onpecHeHUsI U 00ECCOTMBAHMSI BOJIbI C U3MEHEHUEM arperaTHOTO COCTOSTHHUSL.
. MeToip1 onpecHeHus: U 00eccoNMBaHMsI BOJbI 0€3 U3MEHEHUS arperaTHOTO COCTOSIHHUSL.
. DIEKTPOXUMHUIECKIE METOIbI ONPECHEHUS U 00€CCOTUBAHUS BOJIBI.
. MeMmOpaHHbIE  METOIBI  BOJOIOATOTOBKH  (ylbTpaduibTpamus, OOpaTHBIA  OCMOC,
AJIEKTPOIUATIU3).
17. MemOpanbl  juisi  oOpatHOro  ocMoca ®  yieTpadunsTpammu.  Kiaccudukarms
MOy IPOHHUIIAEMBIX MEMOpaH.
18. CrocoObl osTydeHus: MeMOpaH ¢ aHU30TPOITHOM CTPYKTYPO.
19. DnexTpoananus. OO1Me KOHCTPYKTUBHBIC 3JIEMEHTHI. TUIBI MEMOPaHHBIX MOJTyJICH.
20. IToaroroBka BOABI 1J11 MEAUIIMHBI, TUILEBOU U 3JIEKTPOHHON MPOMBIIILIEHHOCTH.
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KonTpoabHast padora Ne 1 mo temam «Ymsiryuenue Boab» U «OnpecHenne u
o0eccoiMBaHUE BOAbD)

Bapuanm 1

1. Kakoit peareHTHBIII MeTON yMsrueHHsl BOAbI OukapOOHATHOro Kiacca Oyxaer
HanbOosee 3 PexkTuBHBIM? 3aNUIITUTE YPABHEHHS XUMHUECKUX PEaKITHil.

2. OnumuTre  mpeuMymiecTBa WM HEAOCTaTKW  00e33apakuBaHHUsl  BOBI
XJIOPUPOBAHUEM.

3. Kakwue Tunsr MeMOpaHHBIX MOJyJIeH BBl 3HaeTe?

4. KakoBbl mpenmyiecTBa M HEIOCTATKH PYJOHHBIX M TPyOuaTbIX MeMOpaHHBIX
MoayJen?

5. Kaxkue TpeboBanms PeIbABISIOTCS K 00paTHOOCMOTHUYECKHM MeMOpaHam?

6. Kakoit 06beM BOIBI C MCXOIHOW JKECTKOCTHIO 3 MMOJB/JII MOXXHO YMSTYUTH C

MOMOIIbI0 HMOHOOOMEHHOW KOJIOHKH sguamerpoM 40 cM W BBICOTOM 3 M, 3aroOJHECHHOU
katuoHuToM B Nat-popme. IlnmotHocts cmombl 1,2 1/cM3, OOMEHHass €MKOCTb 3 MMOJIB/T.
3anuirTe ypaBHEHUE MPOTEKAIOIIEH MPU 3TOM XUMHYECKOW PEAKIUU.

7. Kakwue cnocoOs1 00e33apaxkuBanust Bosl Hcnionb3ytoTcsi B DOK «AkBaKy6»?
Bapuanm 2
1. Kakoit peareHTHBIH MeTOA YMSTYeHHS BOABI CyJb(paTHOTO Kiacca Oyaer

HanbOosee 3 PexkTBHBIM? 3aNUIIIUTE YPABHCHHS] XUMHUECKUX PEaKITHil.



2. Onumure  npeuMmyliecTBa W HEJOCTaTKW  00e33apakuBaHHUsS  BOJIBI

030HUPOBAHHUEM.
3. Kaxkue pexxumbl punbTparuy Bel 3HaeTe?
4. KakoBbl mpeuMymiecTBa M HEJOCTAaTKH BOJIOKOHHBIX MEMOpaHHBIX MOIYJEH u
amnmapaToB THMa GUIbTp-pecc?
S. Kakwue TpeboBaHus NPEABbIBISAIOTCA K JJIEKTPOAHAIU3HBIM MeMOpaHam?
6. Kaxoit 06beM BOJIBI C UCXOJHOMN KECTKOCTHIO 2 MMOJIB/J YMSTYUTHh C TIOMOIIBIO

MOHOOOMEHHOM KOJOHKM aAuaMeTpoM 20 cM U BBICOTOH 2 M, 3allOJTHEHHOW KaTHOHUTOM B H+-
dopwme. I[TnorHocts cmoibr 1,1 1/cM3, oOMeHHass eMKOCTh 2,5 MMOJB/T. 3aUIIUTE yYpaBHEHUE
IIPOTEKAIOLIEH IIPU 3TOM XUMUYECKON PEAKIUU.

7. Kaxoit 00beM Boasl ounmmaercs execytTouno B DOK «AkBaKy6»?

KoHTposbHbIe BOPOCHI K J1a00pPaTOPHBIM padoTam

Jlabopamopnas paboma Nel

1. McTouHMKH 3arpsi3HEHUS IPUPOJHON BOABI.

2. Knaccudukarus nmpumeceil B BOAHBIX 00BEKTaX.

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

5. Kakue kiaccu@ukaimy IpupoaHbIX BOJ BaM U3BECTHBI?

Jlabopamopnas paboma No2

1. Yto Takoe OydepHast eMKOCTh TPUPOTHON BOJIBI?

2. YriexkucnoTHOE paBHOBECHE B PUPOIHOM BOJE.

3. Kak onpenenuts CyMMapHO€E COAEpKaHUe yriepoaa B IPUPOAHOM BoAe?

4. Kakue MHAMKATOPHI IPUMEHSIOTCS JIJIsl ONPEIETICHUsI CyMMapHOTo yriepoaa?

Jlabopamopnas paboma Ne3-6

1. Kakne eqnmHUYHEBIC, KOCBCHHBIE M KOMILICKCHEIC ITOKAa3aTE/IM KauecTBa BOALI BhI 3HaeTe?
[IpuBenure npuMepsl.

2. Kakue opra”ojienTH4eCKHe MOKa3aTeIu KauecTBa BOJIbI Bbl 3HAETE U KAKOBBI €IMHUIIBI UX
U3MepeHUs?

3. XuMuueckue rnokaszareynu Kkauectsa Bobl: pH, KUCIOTHOCTD, IIETOYHOCTD,
OKHUCTIsIeMOCTh. KakoBbI METO/IbI UX ONpEaeIeHUSs ?

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

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

Jlabopamopnas paboma Ne7-8

1. TlepeuricinuTe METOABI OUUCTKH BOJIBI OT MIPUMECEN TUCTIEPCHBIX YACTHII.

2. Kakue 6e3peareHTHbIE METOIbI OCBETIICHHS U 00ECIIBEUNBAHMS BB 3HAaETE?

3. Kakue peareHTHbIE METO/Ibl OCBETJICHUS U 00eCIBEUMBAHUS UCTIOIb3YIOTCS MPU
BOJIOTIOJITOTOBKE?

4. B yem cyntHoCTh (hJI0TAIIMOHHOTO METO/1a OYUCTKU BOJIBI?

5. Kakue meto/ipl 00€33apakuBaHus BOABI BAM U3BECTHBI?

Jlabopamopnas paboma Ne9-11

1. Kakue MeTo1bl yMSITYEHUsI BOJIBI BbI 3HAETE?

2. KakoBa 3(h(peKTUBHOCTb yMSATUEHUS BOJIBI PU MCIIOIH30BAHUH PA3TUYHBIX PEarcHTOB?
3. IlpuBenuTe mpUMephl TEXHOJIOTMYECKUX CXEM OYUCTKHU BOJIbI B HOHUTHBIX (PUIbTpaXx.
4. Kak pereHepupoBaTh HOHOOOMEHHYIO KOJIOHKY?

5. B ueM cymHOCTh yMATYEHHS BOABI METOJI0M MEMOPAHHOTO AIEKTPOIu3a? 3auIinTe
YpaBHEHUs PEaKIMii, MPOTEKAIOIIKUX Ha AJIEKTPOJAX U B KaMepax 3JeKTPOJIU3epa.



Jlabopamopnas paboma Nel2-14

1. Knnaccudukanus MEeToI0B OIPECHEHUs U 00€CCOMUBaHUS BOJIBI.

2. B yem cyniHOCTh 3JIEKTPOXUMUYECKUX METOJIOB ONPECHEHUS U 00€CCOMMBaHUS BOABI?
3. Kakue meMOpaHHbBIE METO/IbI UCTIONB3YIOTCS JJISl BOAOMOATOTOBKH?

4. Ilepeuncaute TpeOOBaHUS K 0OPATHOOCMOTHYECKUM MeMOpaHaM.

5. Kakwuie Tumsl MeMOpaHHBIX MOYJICH UCTIONB3YIOTCS AJII BOAOMOATOTOBKH?

3a‘leTHO-3K3aMeHaHHOHHLIe mMaTepuajabl  1JsA l'[pOMC)KyTO‘[HOifI aTTeCTAalluu

(AK3amMeH/3a4eT)
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9.

10.

l.
2.
3.

1. Cnucok 6onpocog 011 n0020mMoeKu K 3auemy

CtpoeHure MOJIEKyIIbl BOJIBI U (pu3ndeckue cBoiicTBa. KpyroBopoT BOJIbI B IPUPOJIE.

BogomnoTtpeburenu 1 BOJONONIb30BATEIH.

Hctounuku 3arpsi3sHEHUs: BOABL: BEIIECTBA, MUKPOOPTAaHU3MBI, TEILIO.

Knaccudukamnust mpuMeceil B BOJHBIX 00bEKTaX.

Knaccudukanus npupoaHbIX BOJ MO IEJIEBOMY Ha3HAYEHHWIO, CTETICHH MUHEpAU3alliu,
XUMHYECKOMY COCTaBY, (ha30BO-IHUCIIEPCHOMY COCTOSIHUIO IPUMECEH.

EnnnuyHble, KOCBEHHbIE U KOMILJIEKCHBIE MTOKA3aTelId KaueCTBa BOJIbI.

®u3nyeckue MNOKa3aTesld KadecTBa BOJBL: TeMIIepaTypa, MYTHOCTb, LIBETHOCTb, BKYC,
3anax. Merozsl onpeneneHus. EAMHULBI U3MEPEHUS.

XHUMHUYECKUE TOKA3aTeNn KadyecTBa BoJbl: pH, KUCIOTHOCTB, IIETOYHOCTh, OKUCISEMOCTh
u ap. Meroasl onpeneacHusl.

YTraekucioTHOEe paBHOBECHE.

TpeOoBaHMsI K KAYECTBY BOJBI B PA3IUYHBIX OTPACISAX HAPOTHOTO XO3SHCTBA.

2. Cnucok 6onpocog 01s no020moeKu K IK3ameHy
®usnueckre 1 XUMUYECKUE CBOMCTBA BOABI.

Knaccudukanms npumeceit B BOIHBIX 00BEKTaX.
Knaccudukanus npupoaHbIX BOJ 0 IIEIEBOMY HA3HAYCHHIO, CTETIEHH MUHEpaTH3aIlii,

XUMHYECKOMY COCTaBy, ()a30BO-AUCIIEPCHOMY COCTOSHHIO IIPUMECEH.

e A

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Enunnunele, KOCBEHHBIE M KOMINIEKCHBIE ITOKA3aTEIN KaUueCTBA BOIBI.
dusnyeckue Mmoka3aTesid KadecTBa BOAbl. EMUHUIIBI H3MEpEHUSI.
XUMHUYECKHE TIOKA3aTENIN KaueCcTBa BOIbI. METO/IbI OTIPE/ICIICHNSI.
TpeboBaHMsI K Ka4eCTBY BOJBI B PA3TUYHBIX OTPACIISIX HAPOIHOTO XO3SHCTBA.
MeTo1bI OYHCTKH BOJBI OT MIPUMECEH TUCTICPCHBIX YaCTHII.
be3peareHTHBIC METOIBI OCBETIICHUS M OOCCIIBCUNBAHUS.
Knaccudukanus ¢punsTpoB. PUIBTPYIONIME MaTepHUaIbl.

PearenTHbie METOBI OCBETIEHUS M 00€CIIBEUYNBAHU.
OU3NKO-XUMUYECKUE OCHOBBI KOATYJISINH KOJUTOUIHBIX MPUMECEH BOIBI.
CyIHOCTh (IIOTAIIHOHHOTO METO/1a OYUCTKH BOJIBI.

MeTopl yMSTUEHUS BOJIBI.

PaBHOBecus B nmporeccax 0CaKICHHS COJIEH )KECTKOCTH.

D PeKTUBHOCTD YMSATUEHUS BOJIBI MPU UCTIOIH30BAHUH PA3ITUYHBIX PEarcHTOB.
[TpuHIHIT pabOTHI OCBETIUTEIS.

Honnslii 0OMeH B BOIOIIOATOTOBKE

Na" u H" xaTHOHUTOBOE yMATYEHHE BOJBI, KOHTPOIMPYEMBIE ITAPAMETPHI.
TexHOMOTHYECKHE CXEMbI OYHCTKH BOJBI B MOHUTHBIX (DUITBTPAX.
Perenepariins HOHOOOMEHHBIX KOJIOHOK.

YMsirdeHue BOJIbI METOI0M MEMOPAHHOTO JIEKTPOIH3A.

XUMHYECKHE CTIOCOOBI 00e33apakuBaHUs BOJIBI.

DIEKTPOXUMHUECKUN CII0co0 00e33apakuBaHUsI BOIBI.



25.
26.

dusnyeckre crnocoObl 00e33apakuBaHMs BOIBI.
MexaHu3M IeHCTBUS, anmapaTypHoe 0pOPMIICHHE U DKOHOMUYECKas 11eJIeCO00Pa3HOCTh

bu3HIecKuX crocoO0B 00e33apakuBaHUS BOJIBI.

27. Ilpeumy1ecTBa U HEJOCTATKU (PU3NUECKUX CIIOCOOOB 00e33apaKUBaHUS BOJIBI.

28. KowmriekcHbie MeTOIbl 00€33apaKUBaHUS BOJIBI.

29.  OunbTpyIOUIME ANEMEHTHI Ul CTEPUIIM3AIUN BOJIBL.

30. Mertoapl ycTpaHeHUs 3aM1axoB U MPUBKYCOB BOAbL. KOHCTpYyKIIMM a3paTopoB.

31. Knaccudukamnus METoa0B ONPECHEHHs U 00ECCONNBAHUS BOIBI.

32. Meroasl onpecHeHUsT 1 00€CCONMBAHUS BOJIbI C U3MEHEHHUEM arperaTHOTO COCTOSTHHUSI.
33.  Metozsl onpecHeHHs U 00eCCONMBaHMs BOBI 0€3 N3MEHEHHS arperaTHOro COCTOSHUS.
34.  DIEKTPOXUMHUUYECKHE METOJIbI ONPECHEHHUS U 00€CCOTMBAHUS BOJIBI.

35. MemOpaHHbIe METOIBI BOJIOTIOATOTOBKH (yIbTpaduiIbTpanus, 0OpaTHbII 0cMOcC,
AJICKTPOHAIIN3).

36. MembOpansl st 06paTHOTO 0ocMoca U yabTpadmibTpanuu. Knaccudukanums

MOJyIPOHUIIAEMBIX MEMOPaH.

37. Dnexrpoaunanu3. OO1MEe KOHCTPYKTHBHBIC SJIEMEHTHI.
38.  Tumbl MeMOpaHHBIX MOIYJICH.
39. DnexTpoMeMOpaHHBIC TEXHOJIOTHH MOATOTOBKH BOJBI ISl METUITUHBI, TTUIIIEBOM H

3IEKTPOHHOU MPOMBIIIJIEHHOCTH.

40.
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Cuctema BojornoarotroBku B POK «AxkBaKYby.
3. Ilpumep dunema K IK3ameny

®I'bOY BO «KyOaHCkuii rocy1apcTBEHHBIN YHUBEPCUTET
Kadenpa dusnueckoit xumun
Hanpagsnenue noarorosku 04.03.01 - Xumus
20 -20  yu.ron;
Jucuurimaa « XuMHS BOJBI U BOJOIOATOTOBKA

SK3AMEHAITMOHHbBIN BUJIET Ne 1.
Knaccudukanus npupoaHbIX BOA.
XUMHUYECKUE METOIBI 00€33apaKUBaHUS BOJIBI.

3. Tepmuyeckoe yMsrdeHHe BOIBI.

3aB. kadeapoit GU3NIeCKOr XUMHUH N.B. ®anuna

Kpurepun ouneHuBaHusi pe3yJbTATOB 00y4YeHHs

Kpurepun onieHuBaHMsI 110 3a4ETy:
- OL[EHKA «3aYTEHO»: CTYICHT BJIaJieeT TEOPETHUCCKIMH 3HAHUSMU II0 JaHHOMY pa3Jielly, 3HaeT

KJIaCCI/I(bI/IKa]_[I/IIO MNpUPOAHBIX BOJ, MCETOAbI OLICHKHW Ka4Y€CTBA BOAbI, OCHOBHBLIC IMPOLCCCHI U alllapaTbl
BOJOIIOATOTOBKH, [JOITYCKACT HCE3HAYUTCIIbHBIC OH_II/I6KI/I; CTYACHT YMCCT IIPaBUIILHO OOBACHATE
OKCIICPUMECHTAJIBHBIC TAHHBIC C IPUMECHCHUEM TCOPETUUCCKUX HpeHCTaBHCHHﬁ.

- OlIEHKA «HEe 3a4TeH0)»: MaTepHuall HE YCBOCH WM YCBOCH YACTUYHO, CTYJCHT 3aTPYJIHSICTCA B
OIMCAaHWU METOJIOB OIEHKH KAa4e€CTBA BOJIbI, HE MOXKET MPUBECTH MPUMEPHI CITIOCOOOB OYMCTKH BOJABI OT
Pa3IMYHBIX PUMECEH, 3aTPYAHAETCS IPUBECTH MPUMEPHI CITIOCOO0B YMSITYECHHUS BOJIBI.

OnueHka Kpurepun olleHUBaHKs 110 SK3aMEHY

Bricokuii ONCHKY «OTJIAYHO» 3aCIIyKUBacT CTy,EeHT, OCBOMBIIWH 3HAHUA,

OBEHB «5» yMEHHs, KOMIIETCHIMH U TEOPETUYECKUil MaTepuan Oe3 MpoOesos;
YI(:)OTJII/I‘-IHO) BBHITIOJTHUBIIHNA BCE 3aJlaHUs, TPEIYyCMOTPEHHBIC y4eOHBIM IUTAHOM Ha

BBEICOKOM Ka4eCTBEHHOM YPOBHE; [IPAKTUYECKUE HaBBIKU
po¢eCCHOHATBLHOTO MPUMEHEHHUsI OCBOCHHBIX 3HAHUH c(pOpPMUPOBAHBI.




CryneHT cBOOOIHO BIAJAEET TEOPETHUECKUM MaTEpUaloM, 3HAET
NIOKa3aTeau KauyecTBa BOJABI U METOABI MX OIPENENEHUs, MPOLECCh U
annaparbl BOJOIOATOTOBKH.

Cpennuit
YPOBEHB «4»
(xoporo)

OLICHKY «XOpOILIO» 3aCIy’KUBAET CTYACHT, IPAKTHYECKH IOJHOCTBHIO
OCBOMBIIMN 3HAHUA, YMEHMS, KOMIETEHLIMH U TEOPETUYECKUI
MmaTtepuai, ydeOHble 3aJaHHs HE OLIEHEHbl MaKCHUMAJIbHBIM YHCIOM
0ayuI0B, B OCHOBHOM C(OpPMHPOBAJ NMPaKTHYECKUE HABBIKH. CTyIEHT
XOpOLIO BJaJEeT TEOPETHYECKHMM MaTepualoM, 3HAaeT (U3UKO-
XMMHYECKHE CBOMCTBA BOJBI U MMEET IPEJICTABICHHUE O MpoOIEeccax U
anmnapaTtax BOAONOJTOTOBKH, CIIOCOOEH CIPAaBUThCS C OTBETOM IpHU
HE3HAYUTEJIHOM TOMOILM CO CTOPOHBI IIPENOIaBATES!.

[Toporosbsiii
YPOBEHB «3»
(ymoBieTBopuTe
JIbHO)

OIICHKY «YJOBJICTBOPUTEIHLHO» 3aCiIy’)KHBAeT CTYACHT, YacCTHYHO C
npoOerlaMd  OCBOMBINUN  3HAHUS, YMEHHUS, KOMIIETCHIUH U
TEOPETHYECKUI MaTephall, MHOTHE Yy4eOHbIe 3aJaHus Ju00 He
BBIIOJIHMII, JHOO OHHM OIEHEHBI YHCIOM OalIoB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC MPAKTHYECKUE HABBIKK HE C(HOPMHUPOBAHEI.
CtyaeHT 3HaeT KIacCU(PUKAIUIO TPHPOIHBIX BOJ, OJHAKO TIIOXO

pasbmpaercss B crHenU(pUUECKUX METOJaX WX OYUCTKH, C TPYIOM
CIPABIISIETCSl C OTBETAMH Ha BOMPOCHI MPH CYMIECTBEHHOW MOMOIIU CO
CTOPOHBI IIPENoIaBaTeIIsl.

OIICHKY «HEYOBIIETBOPUTEITHHO» 3aCITy)KHBACT CTYICHT, HE OCBOUBIIUI
3HAHUS, YMEHUS, KOMIIETCHIINA W TEOPETHUECKUI MaTepuall, yueOHbIe
3a/laHdsl HE BBIMOJHIII, TPAKTHYECKHE HABBIKK HE CPOPMHUPOBAHBI.
CryneHT He CIOCOOCH BHIOpAaTh MPaBWIIBHBIN METO]] BOAOIOJITOTOBKH
ke C TOMOIIBI0 TMperojaBaTeliss M IJIOXO BIAACET TCOPETHYECKUM
MaTepuanioM (HaOJIFOMAIOTCS CYIIECTBEHHBIC OIIMOKU TIPH OO0CYKICHUN
0a30BBIX MOHSATHH).

MuHuMaNbHBIN
YPOBEHb «2»
(HeynoBieTBOpU
TEJHHO)

OHGHO‘IHBIC cpeactBa s HMHBAJIMAOB W JIMI[ C OrPpaHUYCHHBIMU BO3MOXKXHOCTAMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAUBUAYATBHBIX TICUXO()U3NIECKHX OCOOCHHOCTEH.

— Ipu HCOGXOI[I/IMOCTI/I HHBaJIJaM MW JiMaM C OrpaHHUYCHHBIMHU BO3MOXKXHOCTAMU
3JI0POBbS MIPEIOCTABIISICTCS TOTIOIHUTEIILHOE BPEMsI ISl TIOATOTOBKY OTBETA HAa 3K3aMEHE;

— IIPU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YJIbTAaTOB 00yUEHUS] HHBAIMIOB U JIMIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEIyCMAaTPUBACTCS MCIOIh30BAHNE TEXHUYECKUX
CpcacTsB, HeO6XO,Z[I/IMBIX UM B CBA3U C UX UHIUBUAYAJIbHBIMU OC06CHHOCTHMI/I;

— TIpU HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAHMYCHHBIMHI BO3MOXKHOCTSIMHU 3/TOPOBbS
U HWHBAJIWAOB Hponcaypa OLCHUBAHHUA PC3YyJIbTATOB OGy‘-IGHI/ISI II0 JUCHUIINIMHE MOXCET
MPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OIICHUBAHHA PC3YJILTATOB 06y‘-IeHI/I$I HWHBAJIUAOB W JIMI[ C OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYJIIO) TIPEAyCMATPHBACT TPEIOCTABICHHE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAHHYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uHpOpMaIUu:

JList AL ¢ HapyLIEHUAMU 3PEHMUS:

— B TIeYaTHOM (popMe yBEITMUCHHBIM MIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JUJist AT C HapyIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

I[JIH JiAIl ¢ HApYHICHUSAMU OIIOPHO-ABUI'ATCIIBHOIO alrapara:

— B IIeYaTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcsl.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOT U
5.1. Y4eOHas muTepaTypa

1. I[Haunesa, E.}O. Bononoaroroka u xumus Boasl [ DnektponHsblil pecypce] / E. 0. [llaunena.
- 1-e m3x. - Cankr-IletepOypr : Jlanb, 2016. - 104 c. - https://e.lanbook.com/book/90050.

2. MewmOpaHHasi DJIEKTPOXUMUS: yueOHOe mocoOue s OOyYaromMXCcs IO OCHOBHBIM
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICHIETO OOpa3oBaHHMs ypOBHS OakajaBpuaT U
MarucTpatypa no HampasieHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kononesnko, O.
A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpazoBanus u Hayku Poc. ®enepanmn, KybGanckuii
roc. yH-T. - [2-e m3a., ucnp. u jom.]. - Kpacromap : [KybOanckuii rocynapcTBeHHbIH
yHusepcurer], 2017. - 290 c.

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

5.2. Ilepuoanyeckas JuTEpaTYpa

1. Yenexu XMMUU - pOCCUHUCKHN HAYYHBIH JKypHAII, TyOJUKYIOIINI 0030pHBIE CTAThU 10
aKTyaJbHBIM MPOOJIEMaM XUMHH U CMEXHBIX HayK.

2. MewmOpansl U MeMOpaHHBIE TEXHOJIOTHMM - POCCHHCKHI HayYHBIH >KypHAI,
nyOJIMKYIOIIMKA CTaTbd MO OCHOBHBIM IpoOJIeMaM IOJy4eHHUS U HCCIeOBaHHUsS MeMOpaH H
pPa3BUTHSA BAKHEHIIMX HAMpaBJIeHWH MEMOpaHHBIX TEXHOJOTHH, B TOM 4YHUCIE |
BOJIOTIOJITOTOBKH.

3. KypHan oOmeld XUMUHM — OJUH W3 KPYMHEHIINX POCCHUUCKHX HAYYHBIX JKYyPHAJIOB,
OTpa’KaIOIIMX OCHOBHBIE HAIIPABICHHUS PAa3BUTHs XUMUH, ITyOIMKYIOUNH paboThl, MOCBALIEHHbIE
aKTyaJIbHBIM OOIIKMM BOMpOCaM XMMHHM U TpoOiieMaM, BO3HHUKAIOUIMM Ha CTBIKE Pa3lIMYHBIX
Pa3saciioB XMMHUH, a TAKXKC Ha I'paHUaX XUMHUU U CMCKHBIX C Hel HayK.

4. BopaHble pecypchl — POCCHUCKHN HAy4HBIH OKypHal, MNyOJUKYIOMMUA pabdoThI,
NOCBAUIEHHBIE TPOOJIEME BOIHBIX PECYPCOB IJIAHETHI.
5. DHeprocOepexeHWEe U BOJOMOJATOTOBKA — POCCHMCKUNM HAay4YHBIA JKypHal,

nyOJIMKYIOIIMK paOOThI, CBSI3aHHBIE C BOJIOTIOATOTOBKON U 3HEProcOepekeHUEM.

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

JIeKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA$I BUBJINOTEKA OHJIAMH» www.biblioclub.ru
3. ObC «BOOK.ru» https://www.book.ru
4
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. OBC «ZNANIUM.COM» www.znanium.com
. OBbC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. Hayunas snextponnas 6ubnumoreka (HObB) http://www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYILUX 3alla{HbIX HAYYHBIX XKYpHaI0B Ha Poccuiickoin
miaTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru
3. HauwmonanbHas »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nucceptaruii Poccutickoit rocynapcrenHou oubamnorexu (PI'B) https://rusneb.ru/
Pecypchl cBOOOTHOIO 10CTYyNA:
1. TlomHbIE TEKCTHI KaHAACKUX AuMCcepTanuid http:// www.nlc-bne.ca/thesescanada/
2. KubepJlenunka (http://cyberleninka.ru/);
3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;




4. Enunas xoymekuus mugpoBbIX 00pa3oBaTeIbHBIX 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(pepeHmuii http://mschool.kubsu.ru/

3. bubmuortexka nHPpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX
o0pa3oBaTenbHBIX TeXHOJIOTHH http://mschool.kubsu.ru;

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

6. MeToauyeckne yKa3aHusl Jsi O0y4alIMXCS MO OCBOEHHI0 JAUCUHMILIMHBI
(MoayJin)

VYcneniHoe u3ydeHHe AUCHUIUIMHBI «XHMHSA BOJBI U BOJOMOATOTOBKa». TpeOyeT oOT
CTYJEHTOB PETyJIIPHOTO MOCEUICHHUS JIEKUIUH, BBIOJHEHUS TECTOBBIX IMPOBEPOUHBIX pPadoT,
BBITIOJIHEHUS M 3aIIUTHI J1a0OPaTOPHBIX PadOT, O3HAKOMIICHUSI C OCHOBHOM M JONOJIHUTEIBHOM
PEKOMEHTyEMOM JTUTEPATyPOI.

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

1) mpocMOTpeTh 3amucu TpPEbIIylied JEKIUH M BOCCTAHOBUTH B MaMATH paHEe
U3Y4YEHHBII MaTepHall;

2) Gerno MpOCMOTPETh MarepHall MPeICTOosIIeN JEKIUH, C LEIbI0 JYYIIEero YCBOCHUS
HOBOTO MaTepUaa;

3) camocTOsTeNIbHO MPOPadOTaTh OTJAEIbHBIE (PPArMEHTHI TEMbI MIPOLLUION JIEKIIUU, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHWHU JIEKIIMOHHOTO MaTepuana CTyIEHTaM HYKHO CTPEMUTHCA
KpPaTKo, CXEMaTH4HO, MOCJTEI0BATEeIbHO M JIOTMYHO (UKCHUPOBATH OCHOBHBIC MOJIOKEHHUS,
BBIBOJIbI, 0000111eHUST U (POPMYJIUPOBKH, HE MBITASACH 3allMCaTh BECh MPENOAaBaeMblil MaTepHra
JIOCJIOBHO.

[Ipu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTEpHall IMpPEICTOsAlIed pabOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS;

2) ynenuTh MOBBIINICHHOE BHUMAHHUE SKCIIEPUMEHTAIBbHBIM OCOOEHHOCTSIM IMPECTOSIICH
paboThl (MCTIOJIb3yeMBIM PEAKTHBAM M 000PYI0BAHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Brimonnate nabopartopHyto paboTy HEOoO0XOAMMO 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/ElaB BCe HEOOXOIUMBbIE pacyeTbl U c(HOpPMYJIHPOBAB
BBIBO/IBI 110 TPO/ICTIaHHON padoTe.

BrinonHenue nabopaTopHbIx padboT

JlabopaTopHbple pabOTHI BBITIOIHIIOTCS O0YYAOIIMMUCS B MaJIbIX Tpynmnax (00bdHO 2-3
yenoBeka). B Hawanme Kypca MpOBOAMTCS MHCTPYKTaX IO TEXHUKE 0€30MacHOCTH paboThl B
XUMUYECKOW J1abopaTopud M COCTaBlsieTcs rpaduK BBITIOJHEHUS J1TA0OpaTOPHBIX paboT.
Brimosaenue nabopaTopHOi paboThl BKIIOYAET B ¢e0sI CIIEAYIOINE TAlbI:

1) moATOTOBUTEIBHBIN 3TaIl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) mosiyueHHe JAOMyCKa K BBIMOJHEHHIO SKCIEPUMEHTANIbHOM YacTH J1abopaToOpHOU
paboThl (KOHTAKTHAs paboTa ¢ MpernoaaBaTesieM KaxXa0W MaJlol TPyIIb);

3) BBINOJHEHUE SKCIEPUMEHTAIFHOW YacTH J1abopaTOpHOM padoThl MOJ KOHTPOJIEM
IpernoaBaTes;

4) aHanM3 MOJMYYEHHBIX PE3yJbTaTOB, (HOPMYyIUPOBKA BBHIBOJA U MOATOTOBKA K 3aIUTE
nabopaTopHOM pabOTHI (MOXKET BBIOTHATHCSA KaK CaMOCTOsATEIbHAs padoTa CTyJIeHTa JoMa, WA




MOJl KOHTPOJIEM MpernojaBaTelii B TE€YCHUE BPEMEHHU, BBIJCICHHOTO Ha JabopaTopHble padOTHI
WIH B X0JI¢ THOU KOHTaKTHOU paboTHI C MperoiaBaTeiem);
5) 3ammuTa 1abopaTopHO pabOThI (KOHTaKTHAs paboTa C MpernoaBaTesem).
[Tocne BBIMOHEHUS BCEX 3TUX ITAIOB JIAOOpaTopHasi paboTa CUNTAECTCS BHIIIOJIHEHHOH.
IHoaroroBuTeIbHBIN 3TAN

Ilepen 3ansTueM oOyuaromMMcs HEOOXOAWMO TOATOTOBUTCA K  BBIIOJHEHUIO
nabopaTtopHoii  paboThl. Teoperwdeckas TMOATOTOBKA HEOOXOAWMa JJIsi  TPOBEICHHS
HKCIIEPUMEHTA U JOJDKHA MPOBOAMTHCS OOYUYAIOMIMMUCS B MOPSAKE CAMOCTOSTENILHOU pabOTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJACTBA K JIabOpaTOpHOM paboTe.
Teoperuueckass TOArOTOBKA 3aBEPILACTCS IPEIBAPUTEIBHBIM COCTABJICHHEM OTYeTa B
71a00pPaTOPHOM KypHAJIE CO CJIETYIOIIHUM MOPSIKOM 3aMUCeHi:

Ha3zBanue pa0GoThbl.

[ens paboThI.

ObopynoBanue.

Xona paboTbl, KOTOPBIM B TOM YHCII€ BKIIOYAET PUCYHKH, CXEMbI, TaOJIUIbI, OCHOBHbIE
dopMynBl JUIS ONpeNeNeHUs] BENUYMH, a TaKXKe pacyeTHble (OpMYJbl ULl ONpEAeIeHUs
MOTPEIIHOCTEH N3MEPSEMBIX BEIIUYHUH.

ITosryyeHnne 1onycka K BHIIOJHEHHUIO IKCIIEPUMEHTAJIBLHON YacTH J1a00paTopHOil
padoThbI

[Tpucrtynas k mabopatopHbM paboTaM, HEOOXOAMMO MOJIYYHUTH Yy JabopaHTa MPUOOPHI,
TpeOyemble Ui BBINOJIHEHUs paboThl. Pa3oOpaThcs B Ha3HAUEHUU MaTepUAJIOB, XUMHUYECKON
1ocyibl, MpUOOPOB W TPUHAAICIKHOCTEH B COOTBETCTBHUM C HMX TEXHHYECKUMHU JIaHHBIMHU.
[TosryunTh HOMYCK K BHINOJHEHHIO JJAOOpaTOpHOM paboThl y mpenoaaBaTens. JJomyck cTyaeHTb
NOJy4yaloT B pe3yJbTaTe YCTHOTO ONpoca IMpernojaBaTesieM O TOpPSAKE BBITOJHEHHS
SKCTIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1TabopaTOpHOU paboTOM.

BbinoJ/iHeHHe IKCIIEPUMEHTAJIBHOM YacTH J1a00paTOPHON padoThbl MO KOHTPOJIEM
npenojaaBartes

3areM 00yuaronMecs: BBIIOJIHIIOT AKCIEPUMEHTAIBHBINA 3Tal J1abopaTopHOi paboTHI, B
X0JIe KOTOPOTO 3aIlMCHhIBAIOTCS BCE WM3MEpPEHHBbIE BEIMYMHBI C O0S3aTEIbHBIM yKa3aHHEM HX
pa3mMepHOCTH B J1abopaTopHbIi xypHasl. He nomyckaercsi MCnoJib30BaHMe YEPHOBUKOB JUIA
3aliCH IKCNEePUMEHTAJIBHBIX JAaHHBIX, 3alMCh KApaHIAlIOM M HHbIe CIOCO0bI, Jaoliue
BO3MOKHOCTh KOPPEKTHPOBKH NMOJY4YeHHBIX pe3y/JbTaToB. B ciyuae, eciii B METOIMUYECKUX
yKa3aHUAX K JjabopaTopHOil paboTe MpemIoKEHbl TaOMUIBI WM IMa0JOH JUIsl  3alucHh
HKCIIEPUMEHTAIBHBIX JAHHBIX, TO 3aIOJHAIOTCA 3TH TaOnuibl Wiu 1mabnoH. B mHOM ciydae
3aIMCh HKCIIEPUMEHTAIbHBIX TaHHBIX JENAeTCs CTYyIEHTOM B POU3BOJILHON (opMme.

[To oxOHYaHMU BBIOJHEHUS HKCIIEPUMEHTA CTYAEHTHI JOJDKHBI MIPUBECTU CBOE padouee
MECTO B MOPSAJOK U BBIMBITh UCIIOJB3yEMYIO XUMHUYECKYIO nocyay. [locie satoro pabodyee mecto
C/laeTcsl TMPeroAaBaTeNi0 WM JIAOOPaHTY W B JIa0OPAaTOPHBIA KYypHaJ CTyAEHTa CTaBUTCS
OTMETKa O BBIMIOJHEHUHU AHKCIEPUMEHTAIbHOW YacTH JIabopaTOpHOW paboThl ¢ 00sS3aTelbHBIM
yKa3aHUEM JaThbl €€ BHIIIOJTHECHUSI.

AHAaJM3 N0JIyYeHHBIX Pe3yJbTATOB U (pJOPMYJINPOBKA BHIBO/IOB

MoxeT BBIIOJHATHCS KaK CaMOCTOSITeIbHAs paboTa CTyIeHTa JOMa, HITU 10 KOHTPOJIEM
npenojaBaTesisi B TeUEeHHE BPEMEHH, BbIIEJICHHOTO Ha JabopaTopHble paboThl WM B X0/1€ MHON
KOHTAaKTHOM paboTel ¢ mpenoaaBaresneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAUMBIE
pacyeTbl COIJIACHO METOJMYECKHMM YKa3aHUAM K BBINOJHEHHIO JabopaTopHbiX pabor. B
71a00paTOPHOM XKYypHaJe MPUBOAATCS BCE HEOOXOIMMBIE pacyeThl C YKa3aHHEM pa3MEepHOCTEH
MOJlyYEHHBIX BEJIMYUH, a Takke Bce IpaUKd M PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a00paTOPHOTO MPAKTHKYMa.

B cnyuae, ecnu B xone nabopaTopHOW pabOThl MMEET MECTO MPOTEKaHWE XUMUYECKUX
peaxiuii, Bce OHU JOJDKHBI OBITH 3amHMCaHbl B Ja0OpAaTOPHOM KypHaje B MOJIEKYJISAPHOM,
MOJIHOM HOHHOM U COKPAlIeHHOM MOHHOM BUJIE.



Jlanee Ha OCHOBaHMHM IOJIYYEHHBIX PE3yJIbTaTOB CTYACHTHI TOJKHBI CHOPMYIUPOBATH U
3anucaTh BBIBOJ, KOTOPBIH JTOJKEH OBITH COTJIACOBAH C 3asBICHHBIMU LIETSIMH W/WIH 3a7adyaMu
nabopaTopHOoi paboThl. BbIBOA MOWKEH coAepkaTh HEOOXOIUMYIO  KOJIMYECTBEHHYIO
UH(OPMALIHIO.

[Ipu moaroToBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOAUMO OTBETHTH Ha
IPEUIO’KEHHBIE KOHTPOJBHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS TOCHIE KaKIOH J1abopaTopHOM
pabotel. Ocoboe BHMMaHUE B XOJI€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpaleHo Ha
MOHMMaHWe (U3UYECKOW CYIIHOCTH Tpoliecca(oB) uU3Nydarommxcs B xonae pabotel. s
CaMOKOHTPOJISI B KaXI0oW paboTe MpHUBEACHbI KOHTPOJIbHBIE BOIMPOCH], Ha KOTOpPHIE
oOyuaromuiicst 00s13aH 1aTh YETKHUE, IPABUIbHbBIE OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 1a00paTOPHBIX PadOT MPOUCXOAUT B BUIE COOECEIOBAHNUS C MPEIOIaBaTeIeM 110
nabopaTopHOH paboTe ¢ 00s13aTebHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cryaeHra. Jlns ycmemHoil 3ammThl J1a00opaTopHOM pabOThl CTYNEHT AOJDKEH HpPEeJOCTaBHTH
71ab0opaToOpHBIl KypHai, OQOPMIIEHHBIN B COOTBETCTBHM C YCTAaHOBJIEHHBIMH TpeOOBaHHIMH,
BKJIIOYAsi HAJTMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHON YyacTu paboTsl. B xone ycTHOM
Oecenpl C MpenojaBaTelieM CTYAEHT JIOJDKEH MPOJEMOHCTPUPOBATH 3HAHME IieNiel U 3adad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIONAEMBIX B XOJi€ pabOTHI
SBJICHUH, IPOJEMOHCTPUPOBATh YMEHUE aHAIM3UPOBATH MOJIYUYEHHYI0O MHGOpPMAIUIO U JEeNaTh
Ha €€ OCHOBE BBIBOJBI. B 3TOM cityuae B 1aGOpaTOpHOM XKypHaJile Ha COOTBETCTBYIOIIEH padoTe
CTaBUTCS MTOMETKA «3a4YTE€HO», POCIHCH MPENoAaBaTess, NPUHSBIIEro padoTy, U JaTa 3allUThl
pab6otel. [Tocie sToro nmabopatopHas paboTa cuyuTaeTcs BBIMTOJHEHHOW. [lomyckaercst 3ammuTa
71ab0paToOpHBIX padOT MHAMBUAYAIHHO WM B COCTABE MAJIbIX TPyMN 00YyYarolMUXCsi, COBMECTHO
BBIMOJIHSABIINX JIaHHYIO PadoTy.

CamocrosiTennpHass paboTa HapsAIy C ayJIUTOPHOM TPEACTABISIET OAHY W3 BaKHEUIINX
¢dopm yueGHOTO mporiecca. CamocTosTeNbHAs paboTa — 3TO MJIaHUpyeMas paboTa CTyIEHTOB,
BBITIOJIHSIEMAs 10 33JIaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE MperojaaBaresisi, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass paboTa MpenHa3HaueHAa HE TOJIBKO  JUIS
OBJIAJICHUS TIPEJICTABICHHON AUCHUIIIMHON, HO U JUIsl (JOPMUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B Y4eOHOW, Hay4HOW, MpOo(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSITEIbHO PEIIaTh BO3HMKAIOUIME MPOOIEeMbl, HAXOIUTh MpPaBUIbHbIC
peIeHus U T.JI.

B ocBoeHnM NUCHUIUIMHBI MHBAJIUMAAMH U JIUIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALlUH) —
JOTIOTHUTEILHOE Pa3bsiCHEHHE yueOHOro MaTepHarna.

NunuBuayanbHble KOHCYJIBTAIIMM 10 TPEIMETY SBISIOTCS BAKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii OOyUEHUSI U YCTAHOBJICHHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOy4arolMMCS HWHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbsI.

7. MaTtepuabHO-TEXHHYECKOe o0ecneyenne no JUCHUuIInHe (MOAYJII0)

HanmeHoBaHUe criennaibHBIX OCHaIIeHHOCTh CIIELHAIbHBIX OMEIICHUH ITepeyens
HOMEILCHUH JIMIEH3MOHHOT O
HPOrPaMMHOTO
obecrieueHus

Y4eOHbie ayIUTOPUHN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;

NIPOBEJCHUS 3aHATHH JIEKHMOHHOro | TexHuueckue cpencTBa 00ydeHHs: Microsoft Office

TUIIA 9KpaH, NPOEKTOP, KOMIBIOTEP

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;

IIPOBECHUS IPYIIIOBBIX n | TexHudeckue cpeacTBa 00ydeHUs: Microsoft Office

WHIMBUIYAIBHBIX KOHCYJBTAlMH, | 3KpaH, IPOEKTOP, KOMIIBIOTEP

TEKYLIEro KOHTPOJIS "




HpOMe)KyTO‘IHOﬁ aTTcCTallu

Microsoft Windows;
Microsoft Office

VYuebubie ayJJUTOPHU ULt
NpOBEJCHUs J1Ta0OpPaTOPHBIX PadoOT
(ayn. 345C u 139C)

Mebernb: yueOHas MeOeib

Texunueckue cpeacTBa 00yUeHUs:
HEPEHOCHOE MYJIbTUMEIUIHOC
o0opynoBanue (HOyTOYK, IPOCKTOP)
O6opynoBanue: CHCIMATU3UPOBAHHAS
nabopatopHass MeOenb  (CTONBI,  CTYJIbA,
mKapbel IS PEaKTHBOB W 00OpyAOBaHUS,
BBITSDKHBIE ITKadbl), CpPeACTBA TOXKApPHOH
Oe3omacHOCTH u OKa3aHUA repBoi
MEIHIIMHCKON MOMOIIHM, XUMHUUYECKas Iocyaa
u  o0opynoBaHHE, CYIIMIBHBIA  IIKad,
3JIEKTPOIUTMTKH — 2 TIT., BECHI JJAOOpATOPHBIE
— 1 mT, Bechl aHAIUTHYECKHME — 2 IIT,
Te€pMOCTaT BO3LyIIHbIN — | mT, noHoMep-pH-
MeTp — 3 IUT, MEIIAJIKH MarHuTHele — 3 MIT.,
usMeputens uMmMuranca E7-21 — 4 i,
UCTOYHUK TOKa UMIyIbCcHBIH B5-50 — 3 i,
KOHIYKTOMETp — 1 1IOT, MYJbTHMETPHI
YHUBEpCaJbHbIE HACTOJIBHBIE — 5 T, HIEHKep
naboparopupii — 2 mr; [IK-3 T,
XUMHYECKHIE PCaKTHUBBL.

Jis  caMoCTOSATENbHOW — paOOThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MTOMELICHHUS,
YKOMIUIEKTOBAaHHBIE CIICIIMATM3UPOBAHHON MeOebIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUYEHUs K ceTu «MHTepHeT» M olOecrieueHHeM JIOCTyNa B IEKTPOHHYIO

nH(POPMAIMOHHO-00pPa30BATENBHYIO CPEly YHHBEPCUTETA.

HaunmMmeHoBaHne moMenmeHun ais OCHAIIEHHOCTD ITOMEIEHUIN TS ITepeuens
CaMOCTOSITEILHON pabOThI CaMOCTOSITENEHOHN padOThl 00YYAIOIIHXCS JUTICH3NOHHOTO
o0yJaromuxcs MIPOrPaMMHOTO
obecrieueHus
[Tomemenne i camocTosiTenbHOM | Mebens: yaeOHas Mebens Microsoft Windows;
pabotsl oOy4atomuxcs (uutanpHbiil | KoMruiekT —cnenuanusupoBanHoid  Mebenu: | Microsoft Office

3a1 HayuHoli Oubinorexu)

KOMIIBIOTEPHBIC CTOJIBI
OOopynoBaHue: KOMIBIOTEpHas TEXHUKA C
MOIKITFOYCHHEM K uH(GOPMAIIMOHHO-
KOMMYHHUKAIIMOHHOH cetn «UHTEepHET» U
JIOCTYTIOM B DJIEKTPOHHYIO WH(OPMAIMOHHO-
obOpa3oBaTelbHyI0 cpeay o0pa3oBaTebHON
OpraHu3aIliH, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopynoBanue,
obecrieynBaoliee IOCTYH K CETH HHTEPHET
(mpoBomHOE coenmMHEHWE W OECIpOBOJHOE
coemHeHue no TexHoaoruu Wi-Fi)

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

Meobernb: yuebHas meOeib

Kommuiekt crnenuanu3upoBaHHON —MeOenu:
KOMIIBIOTEPHBIC CTOJIBI

OOopynoBaHue: KOMIBIOTEpHas TEXHUKA C
MOJIKITFOUCHUEM K uHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHOH cetn «UHTEepHET» U
JIOCTYIIOM B DJICKTPOHHYIO WH(OPMAIMOHHO-
obOpa3oBaTellbHyI0 cpeay o0pa3oBaTebHON
OpraHu3aIliH, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopynoBanue,
obecrieynBaoliee IO0CTYH K CETH HHTEPHET
(mpoBomHOE coenMHEHWE W OECIpOBOJHOE
coeiMHeHue No TexHoaoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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