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O6opoTHast cropoHa TUTYyJIbHOTO Jucta PII/]

1. PabGowas mnporpamma mepecMoTpeHa Ha 3acenanuu Jlemapramenra/kadenpsl/oTaeneHus (peaausyromero
JUCUMIUIMHY) W YTBEep)KIeHa Ha 3acenaHun Jlenmapramenra/kadeapsl/oTaeneHus (BBITYCKAIOIETO0 CTPYKTYpHOTO

TIOPa3ICIICHHSI ), IPOTOKOMT OT « » 202 1. Ne

2.Pabogyas mporpamMma TIepecMOTpeHa Ha 3acemanuu J[lemapramenTta/kadenprl/oTaeneHns (peasn3yIomero
TUCHIWIUIMHY) W yTBepXKIeHa Ha 3acemaHuu [lemaprameHTta/kadenpbl/oTneneHus (BBITyCKAOMETO CTPYKTYPHOTO

MOIpa3/IeNIeHus ), MPOTOKOJ OT « » 202 1. Ne

3.Pabouass mporpamMma mepecMOTpeHa Ha 3acefaHuu JlemaprameHTta/kadenpbl/oTaeneHus  (peaIu3yronero
JUCLMIUIMHY) W YTBep)KIeHa Ha 3acenanun Jlenmapramenra/kadeapsl/oTaeneHus (BBIMTYCKAIOMETO CTPYKTYpHOTO

MOIpa3IeNIeHus ), MPOTOKOI OT « » 202 1. Ne

4.Pabouast mporpaMMa mepecMOTpeHa Ha 3acegaHud JlemaprameHTa/Kadenpbl/oTaeNeHns (pealn3yIoIero
IUCLUIUIMHY) U yTBEp)KICHa Ha 3acemaHun Jlemapramenra/kadeapsl/oTaeneHus (BBIMTYCKAIOMETO CTPYKTYpHOTO

TIOIPa3ICIICHISI ), IPOTOKOMT OT « » 202 1. Ne

5.Pabovass mporpamma mepecMOTpeHa Ha 3aceiaHuu Jlenapramenra/kadenpsl/oTaeneHus —(peantn3yonero
MUCIUIUIMHY) W yTBepKIeHa Ha 3acemanuu [lemapramenrta/kadeapsl/oTneneHus (BBIMTYCKAIOMIETO CTPYKTYPHOIO

MOIpa3/IeNIeHus1), MPOTOKOJ OT « » 202 1. Ne

(Tmonrmck)



AHHOTaMs K padoyeil mporpaMmme TUCHMILIMHBI
«AHAJIUTHYECKAST XUMMUS

HucruminHa «AHaIATAYECKass XWMUS» TpeIHa3Ha4YeHa /IS CTYICHTOB,
CTYIEHTOB 2 Kypca, oOydaromuxca no crnenuaibHoctd 33.05.01 «Dapmanusy.
JlucuuiinHa OTHOCUTCS K 00S3aTENBHBIM JUCIMILTHHAM 0a30BOM YacTH y4eOHOTO
mwianHa. OOmias TpyA0E€MKOCTh OCBOCHHS UCHUILIMHBI cOCTaBisieT 11 3aueTHbIX
eaunull, 396 yacoB. YU4eOHBIM IIJIAHOM MPETYCMOTPEHBI JEKIIMOHHBIC 3aHATHS (54
yaca), JabopaTopHsie padoTsl (144 vaca), camocTosiTenbHas padora cryaenTta (198
yac., U3 HUX 63 yac. Ha NOATOTOBKY K 3K3aMeHy ). JlucuuruimHa peanusyercs B 3—4
ceMecTpax.

JucruminHa «AHAIATAYECKAsT XHMHS» TIOCBSIICHA HW3YYCHHIO METOOB
XUMHUYECKOTO aHalIM3a OPTraHWMYECKUX U HEOPTAaHMUYECKUX BEIECTB, OMPEICICHHUIO
KaueCTBEHHOTO0 M KOJMYECTBEHHOTO COCTaBa OOBEKTOB OKpYKAIOIIEH Cpesbl, a
TaK)K€ OCHOBHBIX TEOPETUYECKUX 3aKOHOB U TIOJIOKEHMM, HANpaBJIICHHBIX Ha
MOJATOTOBKY, PEaM3aIMI0 M OCMBICIECHHUE PEe3yJbTaTOB XMMHUYECKOIO aHaIM3a.
AKIIEHT JemaeTcs Ha METOAbl W TPUEMbl aHAJTUTHYCCKOW XHMHH, HMEIONIHE
3HAUYCHWEC B MEIWIMHCKOW # (papMameBTUICCKON TPAKTHUKE TIPH aHAIH3E
JICKapCTBEHHBIX TPEMapaToB W CPeACTB. JIMCIUIUIMHA COMCPIKHUT JIaOOpaTOPHBIN
MPaKTUKYM, BKJIOUYAIOMIUA B ce0f NMPUMEHEHUE COBPEMEHHBIX AHAIUTUYECKHUX
METOJIOB JIJII MCCJIEIOBAHUSI CBOMCTB M KOJIMYECTBEHHOT'O aHAlIM3a KOMIIOHEHTOB
JICKapCTBEHHBIX TPEMapaToOB, WHTEPIpPETAUU PEe3yJbTaTOB HCCICAOBAHUS Ha
OCHOBE HAay4YHBIX MPUHIIMIIOB XUMHUHU U PEIICHUU MPOOJIEMHBIX 3a/1a4.

|. Heau u 3a1a4m 0CBOCHUSI JUCHUNIMHBI:

Henab0 OCBOCHUS JUCUUIUIMHBI «AHAIUTHYECKAss XHUMHSD» SBISETCS
(bopMHpOBaHWE CHUCTEMHBIX 3HAHUM 0a30BBIX 3aKOHOMEPHOCTEH MPOTEKAHMS
XUMHUYECKUX NPOLECCOB, XMMHYECKOTO CTPOEHUS U CBOMCTB HEOPraHWYECKHX
COEMHEHUH JUIsl yMEHUS pelaTh XMMUUECKHUE MTPOOIIEeMBbI JIEKAPCTBOBEICHUS.

3agaum:

1. CdopmupoBarh y CTyAEHTOB NOHMMAaHHE LENH, 33Ja4 U METOJ0B
aHAIMTHYECKOW XMMUH, UX 3HAYCHHE B MPAKTUYECKOU IEATETbHOCTH MPOBU30pa

2. CdopMupoBaTh y CTYACHTOB CHCTEMHBIC 3HAHHUS 3aKOHOMEPHOCTEH
XUMHUYECKOTO TMOBEJEHUS OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COETUHEHUN BO
B3aUMOCBSI3M C HX CTPOEHUEM JUI HMCIIOJIb30BAaHUS ATHUX 3HAHUI B KadyecTBE
OCHOBBI IIPM M3YYEHUU HA MOJIEKYJIIPHOM YPOBHE IPOILIECCOB, MPOTEKAOIINX B
YKMBOM OpTaHU3MeE

3. CdopMupoBaTh y CTYJEHTOB HAaBBIKM CaMOCTOSITEIbBHOM pabOThl C
y4eOHOM U CIPAaBOYHOM JIUTEPATYpPOil MO aHATUTUYECKON XUMUHU.



B pe3ynbrare uzydeHus: JaHHOW AMCIUIUIUHBI Y CTYAEHTOB (OPMUPYIOTCS

cienyrone  oommenpodeccnoHaIbHBIC

JOCTHKCHUA:

KOMIICTCHIIMHN u

HHIUKATOPbI

Kon u HaumeHnoBanue
obmenpodeccnoHaNbHOM
KOMIIETCHITMH BBITYCKHUKA
(pe3yabTaT OCBOCHUS)

HaunmenoBanue xareropuu
(Tpymnmbl) yHUBEPCATBHBIX
KOMIIETECHIINI

Ko n HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

OIIK-1. Cnocoben
UCTIOJIb30BATh OCHOBHBIC
Ouonornueckue, Gpusnko-
XMMHUYECKHE, XUMHYECKHE,
MAaTEMATUYCCKUEC MCTOAbI 14
pa3paboOTKH, HCCIIETOBAHUH U
9KCIICPTU3BI JICKAPCTBCHHBIX
CPE/ICTB, U3TOTOBJICHUS
JICKapCTBEHHBIX IIPENapaToB

OIIK-1.2 IlpumeHsieT OCHOBHbBIE
(UBUKO-XUMUYECKHE U
XUMHYECKHE METO/IbI aHAIIN3a
TSl pa3paboOTKH, UCCIEAOBaHUI
1 DKCIIEPTU3BI JICKAPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOTO
PaCTHTEIBHOTO CHIPhS U
OHOJOrHYECKUX 00BEKTOB

OIIK-1.3 IIpumeHsieT OCHOBHbIE

ux

METO/Ibl (PU3UKO-XUMUYECKOTO
aHaJIN3a B U3TOTOBJICHUU
JIEKapCTBEHHBIX MIPENapaToB

Kon n HauMeHoOBaHNe HHANKATOPA
JOCTHKeHUS KOMIIeTCeHIMH

HaumeHoBaHue noka3areJisi OleHUBAHUS
(pe3ysbTaTa 00y4eHus! 10 JMCHHILJIMHE)

OIIK -1.2 IIpumeHsieT OCHOBHBIE
(U3UKO-XUMHYECKHUE U XUMUYECKUE
METO/IbI aHaJN3a JJIs pa3paboTKH,
HCCIEA0BAHUMN U DKCIIEPTU3BI
JIEKapCTBEHHBIX CPEJICTB,
JIEKaPCTBCHHOTO PACTUTEIIHBHOTO
CBIPBSI M OMOJIOTHYECKUX OOBEKTOB

3HaeT OCHOBHBIE (PU3UKO-XUMUYECKUE U XUMUYECKHE
METO/IBI aHAIH3a JUI Pa3pabOTKH, UCCIEOBAHUN U
AKCIIEPTU3BI JIEKAPCTBEHHBIX CPEJCTB, IEKAPCTBEHHOTO
PACTUTEIBHOTO CHIPhs U OMOJIOTHUYECKUX 00HEKTOB

YMeeT NPUMEHSITh OCHOBHBIC (DU3HKO-XUMHUYECKHE U
XUMHYECKHE METOIbI aHaJIM3a IS pa3pabdoTKH,
UCCIICIOBAaHMI U SKCIIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB,
J'IeKapCTBeHHOFO paCTI/ITeJ'II)HOFO CBIprI n 6I/IOJ'IOFI/I‘~IGCKI/IX
00BEKTOB

Brnazneer HaBbIKaMU IPUMEHEHUS! OCHOBHBIX (PU3UKO-
XUMHUYECKUX U XUMUYECKUX METOJI0OB aHAIN3a AJIs
pa3paboOTKH, UCCIEJOBAHUN U HKCIIEPTH3BI
JIEKaPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOI'O PACTUTEIBLHOTO
CBIpbsl U OMOJIOTHYECKUX O0BEKTOB

OIIK -1.3 IlpumeHsieT OCHOBHBIE
METO/1bI (PU3UKO-XUMHUIECKOTO
aHaJIn3a B U3TOTOBJICHUU
JIEKapCTBEHHBIX MPETapaToB

3HaeT OCHOBHBIE METO/1bl (PU3MKO-XMMUYECKOTO aHAIN3a,
MIPUMEHSIEMBIX NTPU U3TOTOBJIEHUH JIEKAPCTBEHHBIX
IIpernaparoB

YMeeT npuMeHsTh OCHOBHBIE METO/IbI (PU3UKO-
XMMHYECKOT0 aHaJIN3a IIPU U3TOTOBJIEHUH JIEKAPCTBEHHBIX
IpenapaToB

Brnageer HaBbIkaMu PUMEHEHUSI OCHOBHBIX METOIOB
(U3MKO-XUMHUYECKOTO aHAJIN3a JIEKAPCTBEHHBIX
MpenapaToB

I[J'ISI (bOpMI/IpOBaHI/ISI BbIIICYKA3aHHbIX KOMHGTCHHI/Iﬁ B paMKaxX OUCHUILIWHBI

«AHaAIATHYECKAST XUMUIY)

MIPUMEHSIOTCS  CIICAYIOIME METOJIbI

aKTUBHOIO /




WHTEPAKTUBHOIO OOy4YeHMs: JIeKIusi - [pecc-KoH(pepeHus, TIpynrnoBon
OKCIIEPUMEHT,  JUCKYCCHS,  TPOOJEMHBIM  METON,  OKCIEPUMEHTAIbHBIE
MPAKTUYECKUE 3aHATHUS.

II. TpyaoéMkocTh AMCHMILUIMHBI W BHAOB Y4YeOHBIX 3aHATHI 10
TUCIHHILTHHE

OO0mas Tpy10eMKOCTh JUCHUIUIUHBI cocTaBiisgeT 11 3auétHpix equnuil (396
aKaJeMHUYCCKHX Jaca).

Bumamu yueOHBIX 3aHATHIA U paOOTH 00YJArOIIETOCs M0 AUCIUIUIMHE MOTYT

SIBJIATHCA
O6o3HaueHue Bupl yueOHBIX 3aHATHN ¥ pabOTHI 00y4aromerocs
Jlex Jlekuun
JIab JlaGoparopHble pabOThI
Jlek. untep. Jlexuu MHTEPaKTUBHBIC
Jlab. unTep. JlaGopaTopHbie pabOThl HHTEPAKTHBHBIC
CP CamocrosTenbHas paboTa 00yyarouierocst B Nepuo]i TEOPETUUECKOro 00yueHus
K CamocTtosTenbHas paboTa o0ydaronierocsi 1 KOHTakTHas paboTa o0ydaromierocs
OHTPOJIb -
P C MpernoiaBaTesieM B MePUO] IPOMEKYTOUHOM aTTeCTalluu

CTpyKTypa TUCITUTIINHBI:
®dopma 00ydeHust ouHas

KomnuecTBo 4acoB o BUgaM
o Dopmsbl
y4eOHBIX 3aHATUN U pabOTHI .
o MIPOMEKYTOYHOMN
= oOyuaromerocs
No HaunmenoBanue paznena 3 3 aTTecTaInm,
B JUCLUILINHBI 2 = TEKYIIEeTOo
O & Ll & ¥| ~| &
= = =) o| O € KOHTPOJISI
§ yCIEeBAaEMOCTH
Pasgen 1. OcHOBHEIE
1 | mOHATHA AaHAIUTHYECKOMN 3 14 36
3auer-3
XHMAHR ceMecTp
Pasnen 2. KauectBeHHBII 0 |135| 63 '
2 A 34| 4 | 54 DK3aMen-
aHaIn3
Pasnen 3 4cemectp
3 ' N 34| 36 54
KonnuecTBeHHBIN aHAIN3
Uroro: 54 144 135 | 63




I1l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOH YACTHU

KYPCA (54 YACA)
2 Kypc¢, 3 cemecTp (0OCEeHHHIT)

Tema 3aHATUA 4acel

1 BBenenue B aHaIUTHYECKyr0 XHUMHUIO (JIGKIMS —Tpecc- 2
KOH(epeHITHs).

2 Hekoropble MOJIOKEHUSI TEOPUU PACTBOPOB AJIEKTPOJIUTOB H 2
3aKOHa JICHCTBYIOIIUX MacC, MPUMEHSIEMbIE B aHATUTUIECKOU
XUMUH.

3 KucnotHo-ocHOBHBIE ~ paBHOBECHMS WM HMX  pOjb B 2
AHATUTUYCCKON XMMHH.

4 ['eTeporeHHbie paBHOBECHS B CUCTEME OCAJIOK - HACBIIICHHBIN 2

PaCTBOp MAJOPACTBOPHUMOI'O JJICKTPOJIMTA M HX POJIb B
QHAJIMTUYECKOUM XUMMUHU.

5 OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PABHOBECHS U UX POJIb B 2
AHAJIMTUYECKOU XMMHH.
6 PaBHOBeCHSI ~ KOMIUIEKCOOOpa3oBaHUST M MX pPOJb B 2

aHAJUTUYECKOW  xumuu. lIpumMeHeHne  OpraHMYecKHx
PEareHTOB B AaHAINTHYECKON XUMUHU.

7 MGTOIIBI pasaciaCcHusd HW KOHICHTPUPOBAHHA BCIICCTB B 2
QHAJIMTUYECKOUN XUMHHU.
8 KauectBenHpii aHanu3. KauecTBEHHBIM aHaIW3 KaTHOHOB M 2

aHnnoHoB. KauecTBEHHBIM XUMHYECKHM aHaJIM3 BeEIleCcTBa
(JIeKITMSI- TUCKYCCHSI).

9 [Tpumenenne ¢puznyeckux U GU3NKO-XMMHUYECKHX METOJOB B 2
KaueCTBEHHOM aHaJiu3e (IpoOaeMHast JICKIUs).

10 KonuuectBennslii  ananmm3.  Knaccudukamuss ~ MeTOHOB 2
KOJIMYECTBEHHOTO aHanm3a. Pomnb u 3Ha4YCHHE

KOJIMYECTBEHHOr0 aHaiu3a B (apmanuu. CraTUCTHYECKas
00paboTka pe3yJbTaTOB KOJUYECTBCHHOIO aHaiau3a (JICKIUs
npecc-KOH(PEPEHITUS).

11 XUMUYECKHE TUTPUMETPUUECKHE METO Il aHAJIN3A. 2

12 KucnotHo-ocHoBHOe TUTpoBaHMe. MHaukaTtopel MeToaa 2
KHCIIOTHO-OCHOBHOTO ~ THTPOBaHWSA. KpHBBIE  KHCIOTHO-
OCHOBHOTO THUTpoBaHMs. OMUOKA KHUCIOTHO-OCHOBHOTO
TUTPOBAHMS.

13 KucnotHo-ocHoBHOEe  TUTpoBanue. WMuaukartopsl Merona 2
KHCIIOTHO-OCHOBHOTO  TUTpOBaHWs. KpuBble KHCIOTHO-
OCHOBHOTO TUTpoBaHUs. OmUOKH KUCIOTHO-OCHOBHOI'O

TUTPOBAHUSI.
14 OKHUCIUTENBHO-BOCCTAHOBUTEIHLHOE TUTPOBAHUE. 2
NuaukaTopsl OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHOTO

6



TUTpOBaHMsS. KpuBBIE OKHCIMTEIBHO-BOCCTAHOBUTEIBHOTO
TUTpoBaHus. MHAMKaTOpHBIE  OMMOKA  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHHUsI. METOIbI OKCHIMMETPHH.

16 Kommnekcumerpruueckoe tutpoBanue. KommiekcoHoMeTpus, 2
UHIUKATOPBI KOMIUIEKCOHOMETPHH, KpUBBIC
KOMILJIEKCOHOMETPHYECKOTO TUTPOBAHUA.
MepKypuMeTpruiecKOe TUTPOBAHHE.

17 OcaauTtenbHOe TUTPOBAHHUE. ApreHToMeTpru4ecKoe 2
TUTPOBAHHUE, TUOIIMaHATOMETPUYECKOE TUTPOBaHMUE,
MEPKYpPOMETPUUECKOE TUTPOBAHHUE,
rexcanuatHodeppaTroMeTpuyecKoe TUTPOBAHHUE,
CyIb(haTOMETPUUECKOE TUTPOBAHHE.

18 TutpoBanne B HEBOAHbIX cpenax. CyIHOCTP MeToaa 2
KHCJIOTHO-OCHOBHOT'O THUTPOBaHHA B HEBOJHBIX Cpejaax.
[IpuMeHeHne KUCIOTHO-OCHOBHOT'O THUTPOBAaHUS B HEBOJHBIX
cpenax.

HUToro yacos 36

2 Kypc, 4 cemecTp (BeceHHMI)

Tema 3aHaTus Yachbl

1 ['paBumeTpuuecknii  ananu3. Kiaccudukanus MeTon0B 2
IrpaBUMETPUU. Meron OCaXICHHUS. [Ipumepsnl
TPABUMETPUUECKUX ONPEIEICHUMN.

2 NHCcTpyMEHTAIbHBIE (puzuKO-XUMHUYECKUE) METOBI 2
aHaM3a. DNEKTPOXUMUYECKHE METO/IbI aHaM3a.
[TorenuuomeTpuyecku aHanus. I[lpsmas moreHuUOMeETpUs
Y TIOTEHIIMOMETPUYECKOE TUTPOBAHUE.

3 KounykromeTprudueckuii ananu3. [Ipsmas KOHIyKTOMETpHS U 2
KOHJIYKTOMETPHIECKOE TUTPOBAHHE.

4 [Tonsiporpaduueckuii aHaJIN3. AMIIEpOMETPUYECKOE 2
TUTPOBAHUE.

5 Kynonomerpuueckuii aHaJu3. [Tonsarue 00 2
AJIEKTPOTPABUMETPHUUECCKOM aHAJIU3E.

6 OnTuyeckre MeTo bl aHam3a. Kinaccudukarus onTH4ecKux 2

METOJIOB aHajin3a. MONEKYJISIPHBIM CIIEKTPaJbHbIM aHAIU3 B
yIbTpaHOIETOBONM U BUIUMOM 00JacTH CIIeKTpa (JICKIUs-

JUCKYCCHSA).

7 Komopumerpusi. DOTOKOJIOPUMETPHS, 2
(OTORIEKTPOKOIIOPUMETPHUS. KonuyecTBeHHbIi
dboTOMeTprUYECKHIA aHaJu3. Juddepenunanbubrit
dboToMeTpruYECKU aHaIu3. OKCTPaKIIMOHHO-
dboTomerpuyeckuid aHanu3. PoOTOMETPUUECKOE TUTPOBAHUE.

8 JIroMUHECIIEHTHRIN a”HaJIn3. CymHoCTh METO/1a. 2




Knaccudpukanus  moMmuHecueHiuii.  OayopecleHTHBIH
aHaJau3, OCHOBHBIE XApPAKTEPUCTUKUM M 3aKOHOMEPHOCTHU
JOMUHEcHeHIIMY.  KonnuecTBeHHbId  (PIIyOpeCLEeHTHBIN
aHaIn3. DKCTPAKLMOHHO-(PJIyOPECLEHTHBIN aHAIU3.

9 Xpomatorpagudeckue MeToabl aHanmm3a. MoHooOMeHHas 2
xpomatorpadus, Ta3oBas XpomaTtorpadus, >KHIKOCTHAas
xpomMartorpadus. BricokoaddhexTrBHas KUJIKOCTHAS

xpomatorpadust (JISKIus mpecc-KoHGepeHIIns).

HUTroro 18

IV. CTPYKTYPA U COAEPKAHUE IPAKTUYECKOHN YACTH
KYPCA U CAMOCTOSATEJIBHOMN PABOThBI

2 kypc, 3 cemecTp (0OCeHHUIT)

Tema 3ansTUS 4achl
1 [IpaBuna paboTbl M TEXHHMKAa OE30MAaCHOCTH B XMMHYECKHUX 4
nabopaTopusx. AHAIUTUYECKHE PEAKIMH KaTHOHOB NEPBOM
aAHAJIMTUYECKOU IPYIIIBI o KHCJIOTHO-OCHOBHOM

KJ1accu(UKaInu.
2 AHanmuTUYECKHE pPEakUUH KaTUOHOB BTOPOW U TPEThEH 4

aHATUTUYECKUX Tpynmnel. PeleHue pacyeTHBIX — 3ajad
(3amavnuK 1).

3 Tect-koHTponb 1 (aHAIUTHYECKHE PEAKIIMU KAaTHOHOB 4
NEepBOM,  BTOPOM, TPEeThEl  AHAIUTUYECKUX  TpYymMN).
[IpakTrueckas yacTb: aHanu3 cMecu katuoHos I-111 rpynm.

4 AHQINTUYECKHE PEAKUUMM KATUOHOB YETBEPTOM M IISATOU 4
rpymi. PenmieHue pacueTHbIX 3a/1a4.
5 Tect-xkoHTpons 2. KourtponbHas pabGorta 1 (mucbMeHHas). 4

AHaTUTUYECKUE PEAKIMM KATHOHOB IIECTOM  TPYIIIIHI.
Penienne KOHTPOJIBHBIX 3a/1a4.

6 Tect-koHTponb 3 (aHAIUTUYECKHE PEAKIMU KaTHOHOB 4
YETBEPTOM, MATOW, miectod rpynim). [IpakTudeckas 4acTh:
aHanu3 cmecu katuoHoB [V-VI rpynm.

7 YUPC: Anamms3 cmecu katuoHoB | -VI rpynn. Pemenwme 4
pacyeTHBIX 3314 (3a1a4HUK 2)

8 AHQINTUYECKAE PEAKLIMM aHHMOHOB NEPBOM M BTOPOU TPYIIIL. 4
Penenune pacyeTHbIX 3a/1a4.

9 KontponbHas pabota 2. AHaIUTHYECKHE PEAKIIMH AHUOHOB 4
TPEThE rpynnbl. Penienne KOHTPOJIbHBIX 3aa4.

10 Tect-koHTpOonb 4 (QaHAIUTHYECKUE PEAKIMU AHHUOHOB). 4

YUPC: aram3 cMecu aHHOHOB.




11 Tect-koutpons 5. Kontponphas pabota 3. Ilpaktuyeckas
YacTh: aHAJIM3 CYXOH cou (IIepBOE 3aHTHE).

12 Tect-koHTpons 5. KonrtponbHas pabota 3. Ilpakthueckas
YacTh: aHAJIM3 CYXO0H cou (IIepBOE 3aHSITHE).

13 TutpumeTpuueckui  aHanu3.  M3MeputenbHass  IMOCyAa,
npaBuia pabOThl C HEW. AHaJIUTHUYECKUE BECHI, IpaBUia
B3BelnBaHu. [IpakTnueckas yacte: [IpoBepka BMecTUMOCTH
MEPHOM MOCYIbI.

KuCI0THO-OCHOBHOE TUTPOBAaHHE: MPUTOTOBJICHUE PabOUYUX
pactBopoB HCl u NaOH. Pemenue pacueTHbIX 3aaau
(3amavyHuK 3).

14 TecT-KOHTPOIBb 8 (TUTPUMETPUYECKUI aHaJIN3).
CranpapTu3anus pacTBOpa XJIOPOBOJOPOAHOM KHUCIOTHI IO
Oype MeTO0M NMUIETUPOBAHUS.

15 Koutponsnas pabora 4. CranmapTuzanus pacTBopa
XJIOPOBOJIOPOJHON KHUCJIOTHI MO Oype METOJIOM OT/AENIbHBIX
HaBecoK. JlenoBas urpa: TATPUMETPUUYECKUNA METO/1 aHAJIM3A.

16 AHaiim3  cMecu  KapOOHATOB U THAPOKApOOHATOB.
Craructuyeckas o0paboTKa pe3yJbTaTOB aHAIM3A.

17 Tect-koHTpPOIL 9 (KUCIOTHO-OCHOBHOE TUTpoBanue). YUPC:
OTIpe/IeICHNEe aMMHaKa B COJITX aMMOHUS (C MaTeMaTHIECKOM
00paboTKOM pe3ynbTaTOB aHaiu3a). PerieHue pacuyeTHBIX
3a7a4 (3aJJauHuK 4).

18 3auetHoe 3aHaTHE. CaMOCTOATENbHAA Pad0Ta CTYyAEHTOB MO/
PYKOBOJCTBOM IIPENOAABATENs - PELICHHWE KOHTPOJBHBIX
3anad. [lenoBas urpa: KnucioTHO-OCHOBHOM METOJ.

HUToro

72

4 xypc, 7 cemectp (0OceHHUIt)

Tema 3ansaATHA

Yacbl

1 [Iepmanranaromerpus. IlpuroroBneHne w craHaapTU3aLUA
tuTpaHTa. [IpakTHueckas 4yacTb: onpeerIeHue Macchl Keye3a
B pacTBope (C MaTeMaTH4ecKoll oO0pabOTKOW pe3yIbTaToB
aHanu3a). Pemenne pacueTHbIX 3a7a4 (3aIa4HUK 5).

2 Huxpomatometpus. OrnpeaeieHne Macchl Kelie3a B pacTBOpe
(c MaremaTtmueckoil 00paOOTKOM pe3yJabTAaTOB aHaIM3a IO
JIBYM MeTos1aM). Perienue pacueTHbIX 3a/1a4.

3 HNonomerpus. IlpuroroBneHne m craHmapTu3alus pacTBopa
thocysbara Hatpus. [IpakThueckass 4yacTh: oOmpelereHUE
Macchl MeIM B pacTBope (C MaTeMaTH4ecKOil 00paboTKOM
pe3yJIbTaTOB aHAJIN3a).

4 KontponsHas pabora Ne4. Permenue KOHTPOJBHBIX 3aj1ad
(3amaunuk No5). Bpomo-, 6pomaromerpus. Ilpurorosnenwue




TUTpaHTa. [IpakTWdeckas dYacTh: OINpPEICICHHE MAacChl
CTPENTOIMa B pacTBOpe (C MareMaTH4ecKoil 00pabOTKOM
pe3yJIbTATOB aHAJIK3a).

KommiekconoMeTpus. [IpuroroBnenue TUTPAHTA.
[IpakTH4ecKast 4acTh: ONPEACICHUE MACChl MATHUS U KAJIbIUSA
B pactBOpe. Pemienne pacueTHbIX 3a1a4 (3aa4uHuK 6).

TecT-koHTPOAL 10 (KOMIUIEKCUMETPUUECKOE U OCAIUTETHHOE
tutpoBanue). KontponbHas pabora Ne5. OcamurenbHoe
TUTPOBAHUE. ApresHroMeTrpusi. [Ipurorosnenue u
CTaHJapTU3alis pacTBOpa HUTpara cepedpa. I[lpakTuueckas
4acTh: OMNpPEJEICHUE MacChl XJIOpUAa HATpUsi B pacTtBope (C
MaTeMaTH4eCcKol  00pabOTKOW  pe3yihbTaTOB  aHAIM3a).
Pernienre KOHTPOIBHBIX 3a/1a4 (3aJJa4HUK 6).

['paBumMeTpryeckuin aHaJIN3. [IpakTnueckas 4acTh:
ONIPEIEIICHUE MACCOBOM [JOJMM XJopuaa Oapus B CMecH
(nepBoe 3aHsTHE). PelieHne pacueTHbIX 3a4a4.

['paBuMeTprUecKuii aHau3. [IpakTnueckas YacTh:
OTpEJICTICHHE MAacCOBOWM JIOJIM XJIOpHjaa Oapusi B CMecU
(BTopoe 3aHsitue). TecT-KoHTpodb 11 (rpaBUMETpUYECKHIA
aHaJu3).

KontponbHas paGota Ne6. PemieHune KOHTPOJIBHBIX 3a7ad
(3amaunuk 7). I'paBUMeTpuUYecKHil aHaU3. OIpEAcIICHUE
MAacCCOBOM JIOJIU XJopuaa 0apusi B CMeCH (TPEThe 3aHATHE).

10

KontponwsHas padora Ned. IloTeHIIMOMETpUYECKUE METOMbI
aHaJIn3a. npsimas IIOTEHIMOMETPHS. pH-Metpus.
IIpaktuueckas 4yacth: Omnpenenenue pH  pacTBopoB
AIEKTPOJIUTOB. PenieHre pacyeTHbIX 3a1a4 (3aJa4HUK §).

11

[TorennmomMeTpuueckoe TUTpoBaHue. lIpakThueckas 4acTb:
Omnpenenenne Maccel kapOoHaTa M TUAPOKAPOOHATA B CMECH.
Pemenune pacyeTHbIX 3a/1a4.

12

[ToreHunomeTpuueckoe TUTpoBaHue. KoHTposibHasi pabota
No7. Tlpaktnueckas 4dacthb: OnpeneneHue MacChl rajlOreHu/I-
HMOHOB B CMECH.

13

DOTOANEKTPOKOTOPUMETPHSI. [IpakTruueckas YacTh:
OmnpeneneHue Macchbl Kejae3a METOJOM TI'PagyHpOBOYHOIO
rpaduka. Pemenue pacueTHbIX 3a1au.

14

DOTOINEKTPOKOJIOPUMETPHS. [IpakTrueckas 4acTh:
OnpeneneHue Macchl XpomMa U MapraHila Mpd COBMECTHOM
MPUCYTCTBUHM METOAOM TPaTyHpOBOYHOTO rpaduka. Pemenue
pacUETHBIX 3a]1a4.

15

Pedpakromerpus. [IpakTudeckas 4acTh: OnpeeaecHue Macchl
Opomua HaTpus,

XJOpUAa HaTpus, XJIOpUAA Kalblus. PelleHue pacueTHbIX
3a7ay.

10




16 Onyopumerpusi. YUPC: onpenenenue maccsl pubodaaBuHa B 4
pacTBope.

17 HNonooOmennass xpomatorpadus. IlpakTuyeckass dYacTb: 4
OIpe/ieNICHNEe KOHIEHTPAMU HEUTpajdpbHOW coiu. PerieHue
pacyeTHBIX 3ajau.

18 Koutponbhas pabora Ne§. HHCTpyMEHTalbHBIE METOJbI 4
aHanu3a.  3ayeTHOE€  3aHATHE  MOJ  PYKOBOJICTBOM
npenoaasaress. MITOroBbiil TeCT-KOHTPOJIb.

HToro 72

CAMOCTOATEJBHASA PABOTA OBYYAIOILIIUXCHA

B npouecce camocTosTenbHON paboThl 00yUarOMmUNcs MPUOOPETAET HABBIKU
caMOOpraHu3alluy, CaMOKOHTpOJI, CaMOyMpaBleHUs, camopediekcun U
CTAHOBUTCSl aKTUBHBIM CaMOCTOSITEJIbHBIM CYyOBEKTOM Y4eOHOH MESTebHOCTH.
CamocrosiTenbHass paboTa CTYAEHTOB JOJDKHA OKa3blBaTh Ba)KHOE BIIMSIHHE Ha
dbopMupoBaHUE€ JIMYHOCTH  OYyJIylIero  CHEuanucTa, OHAa  IUIaHUPYETCs
oOy4JaronmMmcsi caMocTosATeNbHO. KaxIblil CTYJE€HT CaMOCTOSITENBHO OMPEAEseT
pexuM cBoed paboTHl U Mepy TpyZda, 3aTpaylMBacMOro Ha OBJAJICHUE y4EeOHBIM
coJiepKaHueM Mo Kaxaou aucuurmianHe. OH BBINOJHSAET BHEAYIUTOPHYIO padoTy
M0 JIMYHOMY WHJIMBUIYyaJIbHOMY IUJIaHY, B 3aBUCHUMOCTH OT €ro MOJATOTOBKH,
BPEMEHU U JAPYTHX YCIOBHA

CamocrosiTenbHas paboTa BKIIOYAET:

1) OubnMOTEYHYI0 WM JOMAaIlHIOK paboTy ¢ Yy4yeOHOW JuTepaTypoil u
KOHCIIEKTOM JICKIIUH,

2) MOATOTOBKY K JJaOOPATOPHBIM 3aHSTHSIM,

3) NOArOTOBKY TECTUPOBAHUIO U KOHTPOJILHOMY coOeceloBaHuI0 (3ayery,
HK3aMEHY)

[TopsiioK BBINOJHEHUS CAMOCTOATENBHON padOThl CTYyIEHTAMH OIpEIEIeH
MJIaHOM-TPa(pUKOM BBITIOJIHEHUS CAMOCTOSITENIbHONW PAa0d0ThI MO JUCIUILIMHE.

Inan-rpaduk BbINOJTHEHUS CAMOCTOATEIBLHON Pad0oThI 10 IMCHUILIIMHE

Ne Jara/cpoxn Bun camocTosiTeIbHOI paGdoTh IIpumepHbie | Popma
n/m | BbINOJHEHHUSs HOPMBI KOHTPOJISI
BpeMeHH Ha
BbINOJIHEHHE

1 1-2 HEJEJIA (3 [TpopaboTka JIEKIMOHHOTO MaTepHaa 12 yac. ompoc
CEMECTP, 2 KYPC) 110 KOHCIIEKTaM M yueOHOH JiurepaType

2 3-4 HEAEJIA (3 ITpopaboTka JEKIMOHHOTO MaTepHaa 12 gac. ompoc
CEMECTP, 2 KYPC) 10 KOHCIIEKTaM M y4eOHO! IuTepaType. KOJUIOKBHYM

IloAroTroBka K KOJUIOKBUYMY
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3 5-6 HEAEJIA (3 [TpopaboTka JIEKIMOHHOTO MaTepHaa 12 gac. ompoc,
CEMECTP, 2 KYPC) M0 KOHCIICKTaM M y4eOHOM JIUTepaType UHUBUAy ATl
bHBIC
3a/1aHus
KOJUIOKBHYM
4 8-10 HEJEJIA (3 [TpopaboTka JEKIMOHHOTO MaTepHaa 12 yac. ompoc,
CEMECTP, 2 KYPC) 10 KOHCIIEKTaM ¥ yueOHOH JuTepaType HHIMBHAYAIl
bHBIC
3a/1aHus
KOJUIOKBHYM
5 11-16 HEAEJIA (3 ITpopaboTka IEKIIMOHHOTO MaTepraia 12 gac. ompoc,
CEMECTP, 2 KYPC) 0 KOHCTIEKTaM | y4eOHO IuTepaType, UHJWUBHIYal
3aKpeIUIEHHE MaTepHaa, MoAroToBKa K bHBIC
KOJUIOKBUYMY 3a/iaHus,
KOJUIOKBHYM
6 17-18 HEAEJIA (3 IMonroToBka K TeKyIIen aTTecTauu 12 gac. 3a4er
CEMECTP, 2 KYPC)
HNTOT'O 3A 3 CEMECTP 72 HAC.
7 1-2 HEJIEJIA (4 [TpopaboTka JEKIMOHHOTO MaTepHaa 10 yac. orpoc
CEMECTP, 2 KYPC) 0 KOHCIICKTaM M y4eOHOM JIUTepaType
8 3-4 HEJAEJIA (4 [TpopaboTka JEKIMOHHOTO MaTepHaa 10 yac. ompoc,
CEMECTP, 2 KYPC) 0 KOHCIIEKTaM U yueOHOH JuTepaType. HHIUBHAYaIl
IloaroroBka K KOJUIOKBUYMY BHBIC
3a/1aHus
KOJUTOKBHYM
9 5-6 HEJIEJIA (4 ITpopaboTka IEKIIMOHHOTO MaTepHaa 10 gac. orpoc
CEMECTP, 2 KYPC) IO KOHCIIEKTaM W Y4eOHOH JIuTeparype
10 7-8§ HEJJEJIA (4 ITpopaboTka IEKIIMOHHOTO MaTepHaa 10 gac. orpoc,
CEMECTP, 2 KVPC) 0 KOHCIIEKTaM | y4eOHOU TUTepaType UHIUBUAYAI
bHBIC
3a/1aHus
KOJUTOKBHYM
11 9 HEJEJIA (4 ITpopaboTka IEKIIMOHHOTO MaTepHaa 10 gac. ompoc
CEMECTP, 2 KYPC) 0 KOHCIICKTaM M y4eOHOM JIUTepaType
13 10-18 HEJIEJIA (4 [TpopaboTka JEKIMOHHOTO MaTepHaa 13 yac. ompoc
CEMECTP, 2 KYPC) O KOHCIIEKTaM M y4eOHOM TuTepaType,
pelLIeHUe THITOBBIX 3a/1a4, OJI'0TOBKA K
9K3aMeHY
ITonroToBka K 3K3aMeHy 63 yac.
HUTOI'O 3A 4 CEMECTP 126 YAC.
UTOI'O 110 JUCHUITJIMHE 198 HAC.

MeToanyeckue peKOMEHIAIUM M0 CAMOCTOSATEIbHON padoTe CTY/IEeHTOB

ITo Mepe ocBoeHHUsI Marepuaja Mo TEMaTUKE AWCIIUIUIMHBI MPEIYCMOTPEHO
BBITIOJTHEHHUE CaMOCTOSITEIbHOM padoThl CTYJEHTOB MO cOOpy U 00paboTKH
JUTEPATYpHOTO MaTepuajia Al pacuIupeHus o0JacTH 3HAHWHA MO H3y4aeMOu
JTUCIUTIIMHE, YTO TO3BOJISCT YIIyOWTh W 3aKPENHUTh KOHKPETHBIC MPAKTHUYCCKUC
3HAHMS, TOJYYEHHBIE HA ayJIUTOPHBIX 3aHATHSAX. JIIsl WM3ydeHus W TOJHOTO
OCBOCHHMsSI MPOTPAMMHOTO MaTepuaia IO AUCIHIUIMHE HCIOJIb3yeTcs y4yeOHas,
CIIpaBOYHAs W JApyTras JHUTEpaTypa, PEKOMEHJyeMasi HACTOAIIEeH MpOorpaMMoOu, a
Takke MPOPUIbHBIC IEPUOTNISCKUC U3TAHMUS.

12



[Ipy camMoCTOATENBHON MOATOTOBKE K 3aHATHSM CTYAECHTbl KOHCIIEKTUPYIOT
MaTepual, CaMOCTOSATEIbHO M3y4alOT BOINPOCHI MO MPOHAEHHBIM TEMaM,
UCTIONB3YSl TMPU 3TOM YYEeOHYIO0 JHUTEepaTypy U3 NpeIaraeMoro CIHCKa,
NEPUOANYECKUE TICUaTHbIC H3JaHMs, HAYYHYI0 U METOAMYECKYI0 HH(pOpMAIHIO,
0a3bl JaHHBIX HH(pOPMaIMOHHBIX ceTell (MuTepHeT u ap.).

CamocrosiTenbHasi paboTa CKIaAbIBACTCS U3 TaKMX BUIOB pabOT Kak paboTa
C KOHCIEKTOM JICKI[MH; W3y4YEHUE MaTepHhalia Mo Y4YEOHHKaM, CIpPaBOYHUKAM,
BHUJICOMATEPHAIAM HIIPE3CHTALMAM, a TAKXKE MPOYUM JOCTOBEPHBIM HCTOYHHUKAM
uHbOpMaIK; MMOATOTOBKA K AK3aMeHy. J{Js 3akperieHus: MmaTepuaia J0CTaTO4Ho,
NEPEJIUCThIBAasE KOHCIIEKT UJIM YUTasl €ro, MbICJIEHHO BOCCTAaHOBUTh MaTepuail. [Ipu
HEOOXOJUMOCTH OOpaTUThCI K PEKOMEHJIyeMOl Yy4yeOHOW U CIpaBOYHOU
JUTEpaType, 3amnucaTh HEMOHATHBIE MOMEHTHI B BONPOCAX [JISl YSCHEHUS HUX Ha
IPEACTOSLIEM 3aHATHH.

[TonroroBka K J1a0OpaTOpPHBIM 3aHATUSAM. OJTOT BHJ CaMOCTOSTEIbHOMN
pabOThl COCTOUT U3 HECKOJIBKUX 3TaIlOB!

1) IloBTOpeHue wu3ydyeHHOro watepuaia. /[as »TOro MCHOIL3YIOTCA
KOHCIIEKTBI JIEKIUWA, PEKOMEHAOBaHHAs! OCHOBHASI U IOTIOJHUTENbHAS JINTEPATYPa;

2) VYruybOnenue 3HaHuii mo Tteme. HeoOXxoauMo HMMeEromuiics marepuain B
JEKIUAX, Y4eOHbIX MocoOusix aud@epeHuupoBaTh B COOTBETCTBUM C ITyHKTaMHU
IUIaHa TPAKTHYECKOro 3aHATHA. OTHENBHO BBINIMCATh HESACHBIE BONPOCHI,
TepMuHbl. Jlyyiie 3TO Jenarb Ha MOJSAX KOHCIEKTAa JIEKIMM WIH Y4eOHOIo
nocoOus. YTOUHEHHE HaJ0 OCYIIECTBUTH MPHU MOMOIIU CIIPAaBOYHOM JINTEPATYpPbI
(cioBapu, SHLMKIONEINYECKUE U3IaHUS U T.1.);

3) IlpoBeneHue pacyeToB, pelieHHWe 3anay, ynpaxHeHud u T.4. [lpu
MOJATOTOBKE K JJAOOPATOPHBIM 3aHSTHUSIM CTYJEHThl KOHCHEKTUPYIOT MaTepHasl U
TOTOBAT OTBETHI MO MPHUBEACHHBIM BOIPOCAM IO T€MaM 3aHATUNA. J[OMTOIHUTENBHO
K MPAKTUYECKOMY MaTepuaidy CTYACHTBI CaMOCTOSITEIBHO HM3Y4YarOT BOIIPOCHI I10
OpPOMACHHBIM TEMaM, HCIOJb3ysd TMpU O3TOM y4eOHyH JIMTepaTypy U3
[IPELIaraéMoro  CIHUCKa, IEpUOJMYECKUE I[I€YaTHBIE W3JIaHHs, HAyYHYI0 U
METOAMYECKYI0 HHPOpMaLnIo, 0a3bl JaHHBIX MH(GOpMAaIMOHHbBIX ceTel (MHTepHeT
u ap.).

TpeOoBanuss K T1IPeACTABJICHHI0 U O(QOPMIICHHIO Ppe3yJabTaTOB
CaAMOCTOAATE/IbHON PadOThI

CrnenmanbHbIX  TpeOOBaHWUN K  TPENOCTaBICHHUIO U OPOPMIICHUIO
pPE3ynbTaTOB IAHHON CaMOCTOATEIHLHON pabOTHI HET.

V. YYHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI
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PexoMeHanuu mo caMoCTosATeIbHOM padoTe 00y4arouuxcst

Ilens camocTOSITENBHOW pabOTBHl O0YyYaroOmEerocss — OCMBICIEHHO |
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHBIM MaTepHalioM, 3aTE€M C HAy4HOM
uHbopMaIuel, 3a10KUTh OCHOBBI CAMOOPTaHM3AIlMM U CAMOBOCIIMTAHUS C TEM,
4yTOOBl NPHUBUTH YMEHUE B JaJbHEHIIEM HENPEPHIBHO IOBBIIIATHE CBOKO
po(heCCHOHATIBHYIO KBATU(PHUKALHUIO.

IIpouecc opranu3any caMoCTOATEIbHONU pabOoThl 00YyYarOIIErocs BKIIOYAET
B c€0sI CIIEAYIOLHUE 3TAIbI:

® T[IOATrOTOBUTENbHBIA (ONpPEACIICHUE IEJNEH, COCTABICHHE MPOrPAMMBI,
MOJIFOTOBKA METOIUYECKOTO 00eCTIeYeHH s, MOATOTOBKAa 000PYI0BaHMS );

® OCHOBHOW (peanmu3auusi NPOrpamMMbl, HCIOJb30BAHHE MPHEMOB IOUCKA
uHpOpMallMy, YCBOEHHUS, NepepabOTKH, MPUMEHEHUs, Meperayd 3HaHuM,
(¢ukcrpoBaHUe pe3yJIbTAaTOB, CAMOOPraHU3alus Mpolecca padoThl);

® 3AKIIIOYMTENbHBIA (OLIEHKAa 3HAYMMOCTM U AaHaJu3 pe3yJbTaToB, UX
CUCTEMaTHU3alMsl, OLEHKAa A()QPEKTUBHOCTH NPOrpaMMbl U TPUEMOB padOTHI,
BBIBO/IbI O HANPABIICHUAX ONTUMHU3ALUU TPYJIA).

B nporiecce camoctosaTenbHOM paboThl 00yUYarOIIUIC MPUOOPETAET HABBIKU
caMOOpraHu3alluy, CaMOKOHTpOJI, CaMOyMpaBleHUs, camopediekcun U
CTAHOBUTCSl aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUY€OHON JeATeIbHOCTH.
CamocTrosiTenbHass paboTa CTYAEHTOB JODKHA OKa3blBaTh Ba)KHOE BIUSHUE Ha
¢opMupOBaHHE JHMYHOCTH  OyIyLIero CHEelHalucTa, OHa  IUIAaHUPYETCs
oOy4Jaronmmcsi caMocTosATeNbHO. KaxKIblil CTYJEHT CaMOCTOSITENBHO OMPEAEseT
peXUM CBOEH pabOThl U Mepy TpyHda, 3aTPavyMBAEMOro Ha OBJIAJICHUE YYEOHBIM
COJIep KaHUEM MO KaxAoW AUCHUIUIMHE. OH BBINOJHSAET BHEAYAUTOPHYIO paboTy
N0 JINYHOMY WHJIMBHIYyaJIbHOMY IIJIaHY, B 3aBUCHUMOCTH OT €ro MOJATOTOBKH,
BPEMEHU U APYTIUX YCIOBHM.

[IpakTHueckue 3aHATHS MOMOTAIOT CTYJEHTaM IIy0)Ke YCBOUTbH y4eOHBIN
MaTepuaj, NPUOOPECTH HABBIKM TBOPYECKOW pabOThl HaJ JOKYMEHTaMU U
NEePBOUCTOYHUKAMH.

[1naHpl MpaKTUYECKUX 3aHATUN, UX TEMATUKA, PEKOMEHAyeMas JIUTepaTypa,
1edb U 33J1a4M €€ U3YUYeHHUs] COOOIAI0TCs MPENnoiaBaTesieM Ha BBOAHBIX 3aHATHUAX
WM B Y4€OHOI mporpaMmMme Mo JaHHOW JUCIUIUIMHE.

[Ipexxae yeM NPUCTYNUTh K U3YUYCHHUIO TEMbI, HEOOXOANUMO O3HAKOMUTHCS C
OCHOBHBIMH ~ BOIIPOCAMM  IUIAHA  IPAKTHYECKOTO  3aHATUA U CIIHCKOM
PEKOMEH1Yy€MOU JIUTEPATYPHI.

Hauyunasi moAroToBKy K NPaKkTUYECKOMY 3aHSATHIO, HEOOXOIUMO, MPEexae
BCEr0, 0OpaTUThCA K KOHCHEKTY JIeKIHM, pasjenamM Y4YeOHHUKOB M Y4YEOHBIX
nocoOui, 4ToObl MOMYYUTh OOIllee MPEICTaBIIEHUE O MECT€ W 3HAYEHUU TEMbI B
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U3y4aeMoOM Kypce. 3aTeM MopaboTaTh C JONOJHUTEIbHON JIUTEpaTypol, CAeaTh
3aMKCH 110 PEKOMEH0OBAHHBIM HCTOYHHKAM.

B nporecce nzydenus peKOMEHA0BAaHHOTO MaTepuasna, HEOOXOANUMO TOHSATh
MOCTPOEHUE M3YyYaE€MOM TEMBbI, BBIICIUTh OCHOBHBIE MOJIOKEHUS, MPOCIEIUTh HX
JIOTHUKY U TEM CaMbIM BHUKHYTh B CYTh U3y4aeMOil MpoOIeMBI.

HeoOxoaumo BecTH 3allucu M3y4aeMoro Marepuaia B BUJE KOHCIEKTA, 4To,
Hapsily CO 3pUTENbHOM, BKIIOYAET U MOTOPHYIO MAMSATh U MO3BOJIIET HAKAIJIUBATh
WHAMBUIYAIbHbI (OHA NOJACOOHBIX MaTepHaoB JUisl OBICTPOrO IOBTOPEHUS
NPOYUTAHHOTO, i MOOWIM3AlMM HAKOIUICHHBIX 3HaHUH. OCHOBHBIE (HOPMBI
3aMKCH: JIaH (IPOCTOM U pa3BEPHYTHIH ), BHIITUCKH, TE3UCHI.

B mpouecce moAroToBKM Ba)KHO COMOCTABIIATh UCTOYHUKH, MPOAYMbBIBATH
U3y4aeMblil MaTepuall U BBICTPAuBaTh AJITOPUTM JI€UCTBUH, TIIATEIBHO IPOAYMAaTh
CBOE YCTHOE BBICTYIUJICHUE.

Ha nmpaxTrnueckoM 3aHSITUH KaKJbli €r0 YYaCTHUK JIOJKEH OBITh TOTOBBIM K
BBICTYIUICHHIO TI0 BCEM IIOCTaBJICHHBIM B IUIAHE BONPOCaM, IPOSIBIATH
MaKCUMAaJIbHYI0 aKTUBHOCTb IPU UX PACCMOTPEHUH. BBICTyIIeHnE JOIKHO OBITh
yOeIUTENbHBIM M apryMEHTHPOBAaHHBIM, HE JOIYCKAE€TCS M MPOCTOE YTEHHE
KOHCIIEKTa. BaxXHO MposIBAATE COOCTBEHHOE OTHOILLIEHHUE K TOMY, O YEM TOBOPHUTCH,
BBICKA3bIBaTh CBOE JMYHOE MHEHHE, NOHHMaHuEe, OOOCHOBBIBaTb €ro U JeNaTh
IPaBWIbHBIE BBIBOJBI M3 CKa3aHHOTo. [Ipu 3TOM MOXKHO oOpamarbes K 3amucsiMm
KOHCIIEKTa W JIEKUWW, HENOCPEACTBEHHO K IEPBOMCTOYHMKAM, HCIOJIb30BATh
3HaHUEe MOHoTpaduil U MyoJuKauul, GakTel U HAOIIOJECHUS COBPEMEHHOMN KU3HU
U T. .

CTyneHT, He yCHEBUIMH BBICTYNUTbh HA MPAKTUYECKOM 3aHATUH, MOXKET
NPEeAbIBUTH MPENOAaBATEN0 AJIA MPOBEPKU MOJTOTOBJICHHBIA KOHCHEKT U, €CIU
noTpedyeTcsi, OTBETUTh Ha BOMPOCHI MPENOAABATENSl MO TeME MNPAKTHYECKOrO
3aHTHS IS [TOJIyYEHUS 3a4E€THOM OLIEHKH I10 JaHHOW TEME.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

Ne | KonrTpouupyem Kon n Pe3yabTarsl OueHoyHble cpeacTBa
n/m | ble pa3aesast / HaMMEHOBaHUe o0y4eHHUs TeKymuii | IPOMexyToq
TeMbl HHIMKATOpPa KOHTPOJIb Hast
AUCHUIINHBI NOCTHKECHHUS aTTecTaIus
1 Pasgen 1. OIIK-1.2 3naer mpasuna | YO-1 3auer
OcHOBHEIE [Tpumenser TEXHUKN ColOecenoBa
MIOHSTHS OCHOBHBIE (pU3HKO- | 6E30MaCHOCTH | HHE
AQHAJIMUTUYECKOW | XMMHUYECKHE U paboTHI B
XUMHH XUMHYECKHE XUMHUYECKON
METO/Ibl aHaIH3a naboparopuu;
Ui pa3paboTKw, 0o01mue MeTOIbI
HUCCIIEIOBAHUN U aHAITUTHYIECKO
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IKCIEPTHU3BI
JICKaPCTBCHHBIX
CPEICTB,
JICKaPCTBCHHOTO
pPacCTHTEIHLHOTO
CBIPBS ¥
OMOJIOTHYECKUX
00BEKTOB

¥ XUMHU;
OCHOBHEIC
JTaIlbl
aHaJin3a; 3HaeT
obopyoBaHue
U PCAKTHBBI
JUISL
MIPOBEICHMS
aHajau3a

VYmMmeer
HCIIOJIb30BaTh
pa3In4YHbIe
¢usnveckue u
XHUMHYECKHE
METO/IbI
aHaiau3a A
MIPOBEICHHUS
HCCIIETIOBaHUI

Bmaneer
BaKHEHIITMMH
(buznuecKuMu
u
XAMUYECKAMU
METOdAMHU
aHaIIN3a;
METOdAMHU
npobootOopa u
poOOIOATOTO
BKH

Pasznen 2.
KauecTBeHHBIH
a”HaJIn3

OIIK-1.3
[Ipumensier
OCHOBHBIE€ METO/IbI
¢uzuko-
XUMHUYECKOTO
aHaJIN3a B
U3TOTOBJICHUHU
JIEKApCTBEHHBIX
IpenaparoB

3Haer
OCHOBHBIC
METO/IBI
¢uzuko-
XUMHYECKOTO
aHaJm3a,
OCHOBHBIE
JTarbl
aHaln3a; 3HaeT
obopyoBaHue
U PEeaKTHUBBI
IE
IPOBEJICHUS
aHam3a

YMmeer
HCIIOJI30BaTh
paziuyHbIe
¢busznueckue u
XUMUYCCKHUE
METObI
aHaiau3a A
MIPOBEACHUS
HCCIIeJOBaHUI

VO-1
CoOecenoBa
HUE

3auer
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Bnaneer

BaXKHEHUIIUMH
(buznmuecKkuMu
U
XUMHUYCCKHUMH
METO/IaMHU
aHamn3a;
METO/IaMHU
po6ooTdopa u
poOOIOATOTO
BKH
Pasznen 3. OIIK-1.3 3Haer YO-1 3auer,
KonunuectBenns! | [Ipumensier OCHOBHBIE CobecenoBa | Dx3ameH
i aHam3 OCHOBHBIE METOJIbI | METOIbI HUE
¢buzuko- ¢buzuko-
XHUMHAYECKOTO XHUMHAYECKOTO
aHaJIM3a B aHaJm3a,
W3TOTOBJICHUH OCHOBHBIC
JICKapPCTBEHHBIX JTarbl
MperaparoB aHan3a; 3HaeT
obopyioBaHue

Y PEaKTHBBI
JUISI
IIPOBEICHUS
aHajm3a,
MaTeMaTHYECK
1€ METObI
00paboTKu
JTAHHBIX,
MOJTyYEHHBIX B
Xo7e
JKCIIEPUMEHTA

YmMmeer
UCII0JIb30BaTh
pa3n4yHbIe
¢usnueckue U
XUMHYECKHE
METO/1bI
aHanmm3a Ul
IpOBEICHUS
HUCCIICOBAHHUIA,
IPUMEHSTh
MaTeMaTHIECK
ue METOIbI
00paboTku
JIAHHBIX,
MOJTyYSHHBIX B
Xo7e
HKCIEPUMEHTA
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Bnaneer
Ba)KHECHIITUMU
(buznmuecKkuMu
u
XUMHYECKUMHU
METOJaMH
aHalm3a;
METOJaMH
po6ooTdopa u
poOOIOATOTO
BKH, BJaceT
METOIaMH
CTaTHUCTHUYECKO
i 0o0paboTku
JIAHHBIX,
MOJIyYCHHBIX B
xoj1e
IKCIIEPUMEHTA

VII. CHUCOK YYEBHOM JIUTEPATYPhHI U
NHOOPMALINOHHO- METOANYECKOE OBECIIEYEHHUE
JANCIIUITIJINHBI

OcHoBHas auTEeparypa

1. XaputonoB lO.f. Ananmutnueckass xumusi (aHanutuka). B 2 ku.KH.1.
OO6mue Teoperndeckue ocHOBbI. KauecTBeHHbIN aHanu3. Yued. mist BY30B — M.:
Bricmas IIKOJIa, 2014. - 687 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736759&theme=FEFU

2. XapuronoB O.f. Anamutuueckas xumwus (aHanutuka). B 2 kH.KH.2.
KonuuectBennsiit ananu3. ®u3uko — xuMudeckue (MHCTPYMEHTAJIbHbBIE) METOIbI
aHann3a Yue0. 11 BY3oB — M.: Breicmmas mkoma, 2014. — 654 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU

3. Okapa A. . ®u3nKo-XUMHYECKHE METObI UCCIAEAOBaHMs: yueOHuK / B.
H. JlebyxoB, A. WU. Oxkapa, JI. II. [laBmouenkoBa. — Cankt-IleTepOypr: Jlanb,
2012. — 480 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

4. Kpuctuan I'. Ananutudeckass XumMusi: B 2 Tomax. / mep. ¢ aHria. - M.:
BMHOM. JlaGoparopust 3uanuit, 2009. - (JIyummii 3apy6exxnbiii yue6Huk). - T. 1. -
623 c. http://window.edu.ru/resource/313/65313

5. Kpuctuan I'. Ananmutuueckass xumusi: B 2 TOMax. / mep. ¢ aHmL - M.:
BUHOM. Jla6opatopus 3uanuii, 2009. - (JIyumuit 3apyOexHbIil yueOHuk). - T. 2. -
504 c. http://window.edu.ru/resource/314/65314

6. KpeuioB B.A., Ceprees I'.'M., Emunamesa E.B. Wudopmarmonnsie
pecypchl B aHanuTH4eckoi xumuu. CoBpemMeHHbIe TpeboBanus k otdaery nmo HUP.
OJNEeKTpPOHHBIA  yueOHO-MeToauueckuii komriekc. - Hwkauit  Hosropon:
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Hwxeropoackuii TOCYHUBEPCUTET, 2010. - 105 C.
http://window.edu.ru/resource/046/74046

JlonosHUTEILHAS JIUTEpPATypa

1. Cagumenko JLII. Meroguueckoe mocodue K MpakTUYECKUM 3aHATUSM 10
aHanmuTu4deckol xumuu. KonmyectBeHublid aHanu3. Yacts 1. 'paBuMeTpudeckuii u
AJIEKTPOrpaBUMETPUYECCKUI aHanu3. - PoctoB-Ha-Jlony: M3a-so PI'Y, 2004. - 26 c.
http://window.edu.ru/resource/974/19974

2. Cagumenko JLIT. MeToaudeckoe mocobue K MPaKTUIECKUM 3aHITHUSIM IO
aHanuTuueckor xumuu. KonuuectBennsiii ananu3. Yacte 2. [omsiporpaduyeckuit
Meton aHanmu3a. - PocroB-na-Jlony: Wsnp-so PI'Y, 2004. - 11 c.
http://window.edu.ru/resource/975/19975

3. Cagumenko JI.II. MeTonuueckoe mocooue K MPaKTUUYECKUM 3aHSATHSM 10
aHanutuyecko xumuu. KonmuectBeHHblld aHanmu3. Yacte 3. TuTpumerpuueckue
MeTonbl aHanu3za. - PocrtoB-Ha-/lony: W3m-so PI'Y, 2004. - 44 c.
http://window.edu.ru/resource/976/19976

4. Cammmenko JLII., Krszesa T.B., LlprankoB E.M. Metoauueckoe
nocoOue K MPaKTUUECKUM 3aHITHUSIM 10 aHaTUTU4YecKor xumuu. KonndecTBeHHbIN
aHanmu3. Yacte 5. OnTuueckue MeToabl aHanu3a. - PoctoB-Ha-/lony: M3a-so PIY,
2004. - 31 c. http://window.edu.ru/resource/978/19978

5. bensgeBa T.B., Boapinen H.®D. Anpamutmueckas xumus. PacdeTrsl B
KOJM4YeCTBEHHOM aHanu3e. (PykoBOACTBO K  BBHIMOJIHEHHIO 3aJjaHUM  Ha
KOHTpOJIbHbIE paboThl): YyeOHoe mocobue. - CII0.: C3TY, 2002. - 83 c.
http://window.edu.ru/resource/078/25078

DJIEKTPOHHBIE pecypchbl

1. TocynapctBennas (apmaxoness XIII u3ganust B Tpex Tomax, 2015 T.
http://femb.ru/feml

2. denepasibHas AIEKTPOHHAs MEJIULIMHCKAS oubmuoTexa
http://feml.scsml.rssi.ru/feml/

3. [IpaBoBas nundopmanuonHas cuctema http:// www.consultant.ru/

4. Hayunas osnexktponHas Oubnuoreka eLIBRARY mnpoekr POOU
www.elibrary.ru

5. Hayunas oubmmoteka JIBOY http://www.dvfu.ru/web/library/nbl

6. DIEKTpOHHO-OMOIMOTEeYHas cHcTeMa Znanium.com

7. Xumudeckast sumkionenus http://www.xumuk.ru/encyklopedia/271.html

8. DJIeKTpOHHAs oubMoTeKa. AHanuTH4eCcKast XUMUSI.
http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html
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Ilepeyenb  UHPOPMANMOHHBLIX  TEXHOJOIMM H  NPOrPaAaMMHOIO
ol0ecrieyeHnst

— Microsoft Office Professional Plus 2010;

— o(HCHBIN TTAKeT, BKIIOYAIOUINI porpaMMHOE oOecrieueHue Aiisi paboThl ¢
Pa3TUYHBIMHU THITAMUA JOKYMEHTOB (TEKCTaMH, HJIEKTPOHHBIMHU TabIuIIaMu, 6a3amMu
JTAHHBIX | JIP.);

— 7Zip 9.20 - cBoOOAHBII (halIOBBI apXUBATOP C BBICOKOW CTEIEHBIO
CKaTus JaHHBIX;

— ABBYY FineReader 11 - mporpamMMa Juisi OITUYECKOTO PaCIIO3HABAHUS
CHUMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamMm it CO3IaHHSI U TPOCMOTpa
ANEKTPOHHBIX myOaukaruii B popmare PDF;

— ESET Endpoint Security - xomrmiekcHasi 3aiura pabOoyux CTaHIMKA Ha
0aze OC Windows. Ilognepikka BHUpTyaau3allid + HOBBIC TEXHOJIOTHHU; [
WinDjView 2.0.2 - mporpamma Juis paclo3HaBaHUS W TPOCMOTpa (aiioB ¢
oJIHOMMeHHbIM popmaroM DIV u DjVu;

— Auslogics Disk Defrag - mporpamma mns ontumm3anuu 1K ¥ ToHKOH
HACTPOWKH OMEPAUOHHON CUCTEMBI

Vill. METOAUYECKHUE VYKA3AHUA 1O OCBOEHUIO
JAUCHUITIJIMHBI

B nmnpomecce wu3yueHus IUCHMIUIMHBL C NpejiararTcs pa3HooOpa3HbIe
METO/bl U CPEJACTBA OCBOEHHUS YYEOHOrO COJEp KaHMs: JEKLHs, MPAKTUYECKUE
3aHATHUS, KOHTPOJIbHBIE pabOThl, TECTUPOBAHUE, CaMOCTOSATENbHAsE pabdoTa
CTYJICHTOB.

Jlexuus OCHOBHasi aKkTHBHas (opma NPOBENEHUSA ayAUTOPHBIX 3aHITHIM,
pa3bsACHEHUS] OCHOBOMOJATAIOIINX U Haubosee TPYAHbIX TEOPETUUECKUX Pa3/IeiOB
AHATOMUM YEJIOBEKA, KOTOpas MPEANOJaracT MHTECHCUBHYI0 YMCTBEHHYIO
JeSITEIbHOCTh CTYJIEHTa U OCOOECHHO CJIOXKHA JUIsl CTYJIEHTOB MEpPBOro Kypca.
Jlexkus Bceraa JOJDKHA HOCUT ITO3HABATEBHBIN, PA3BUBAIOIINI BOCIIUTATEIbHBIN
Y OpraHu3yroIMi xapakrep. KOHCIEKT KU TOMOTraeT YCBOUTh TEOPETUUECKUI
Matepruall TACUMIUIMHBL. [Ipy ciaymanum neknuuu Hago0 KOHCIEKTHPOBATH CaMoOe
IJIaBHOE U KeNaTelIbHO COOCTBEHHBIMH (POPMYJIIMPOBKAMH, YTO MO3BOJISIET JIyYIlIe
3alIOMHUTH MaTepuayn. KOHCIEKT ABIISIETCS MMOJE3HBbIM, KOIIA OH IMUUIETCA CAMUM
CTyZEHTOM. MOXXHO pa3paboTaTh COOCTBEHHYIO CXE€MYy COKpAllleHHs CIIOB.
Haspanue Ttem, mnaparpaoB MOXHO BBIIEISATh LIBETHBIMH MapKepamMu WU
pyukamu. B neknuu npenonaBatenb AA€T JMIIb HEOONBIIYIO IO MaTepuia o
TEM WM JPYTUM T€MaM, KOTOpble u3naratorcs B yueOHukax. [lostomy npu padore
C KOHCIEKTOM JIEKIIMI Bcerjna HeoOXOIUMO HMCIOJb30BaTh OCHOBHOW y4eOHHK U
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JONIOJIHUTENBHY)  JINTEPATYPY, KOTOpPbIE  PEKOMEHIOBAaHbl MO  JAHHOMU
muciumuinHe. VMiMeHHO Takasi cepbe3Has paboTa CTyJAeHTa C JIEKIMOHHBIM
MaTEepUaAJIOM MO3BOJSAET AOCTHYb €MY YCIIEXOB B OBJAJCHWUM HOBBIMU 3HAHMSIMU.
JIns u3moKeHus: IEKIMOHHOIO Kypca M0 AUCHUILINHE « AHAUIUTUYECKAs XUMHUSD> B
KauectBe (GOpM AaKTUBHOTO OOYy4Y€HHsS MCHOJB3YIOTCS: JIEKIHUs - IIpecc-
KoH(pepeHuusa,  Jeknus-Oecena,  IPYNIOBOM  DKCIEPUMEHT,  JUCKYCCHS,
npoOJeMHBIM  METOJl, JKCIEpUMEHTAJIbHbIE TMpakThyeckue 3aHsatus. Jlus
WUTIOCTPALIMKA CIIOBECHOM HH(MOpMAIMu MNPUMEHSIOTCS MPE3CHTAlUU, TaOIHIIbI,
cxeMbl Ha pocke. Ilo xomy wu3IOXKeHUs JEKIMOHHOTO MAaTepualia CTaBATCS
po0OJIeMHBIE BOIIPOCHI UM BOIIPOCHI C 3JIEMEHTAMHU JUCKYCCHHU.
Jlekuus — Oecena.

Jlexuus-06ecena, WM Kak €Ile B Me1aroruke 3ty ¢opMy 00ydeHHUs! Ha3bIBAIOT
«IUanor ¢ ayAuToOpHei», sABIsAeTcs HauOoyiee pacnpoCcTpaHEeHHOW (opmoit
aKTUBHOTO OOy4YEHHs U MO3BOJISIET BOBJIEKATh CTYJIEHTOB B y4eOHBIN MpoIiecc, Tak
KAaK BO3HHMKAET HENOCPEICTBEHHBIN KOHTAKT IIPENOAaBarTeis ¢ ayauropuen. Takon
KOHTAKT JIOCTHTAETCA IO XOAY JIEKIHH, KOTIJAa CTyAEHTaM 3aJar0TCs BOIPOCHI
po0JIEMHOr0 MM MH(OPMAIMOHHOIO XapakTepa WM KOrjJa MpOUly CTYIEHTOB
caMuM 3aJaTh MHE BOINPOCHL. Bompockl npejaraloTcsi BCeil ayJUTOpUH, U 000
U3 CTYACHTOB MOJKET INPEIIIOKUTH CBOM OTBET, IPYrOM MOMKET €ro JIOIOJIHUTS.
[Tpu 3TOM OT JEKUMU K JEKIUHU BBIABIAI0 00J€€ aKTUBHBIX CTYACHTOB U MBITAIOCh
aKTUBU3MPOBATh CTYJEHTOB, KOTOpbIE HE ydacTBYIOT B pabore. Takas ¢opma
JIEKIUU TI03BOJISIET BOBJIEYb CTYJEHTOB B pabOTy, aKTUBM3UPOBATh UX BHUMAHUE,
MBIILIEHUE, MOJYYUTh KOJJIEKTUBHBIA OIBIT, HAYYUTHCS (POPMUPOBATH BOIPOCHI.
[Ipenmy1iecTBO JIEKIIMU-OEceIbl COCTOUT B TOM, YTO OHA MO3BOJISIET MPUBJIEKATH
BHUMAaHHE CTYJEHTOB K HauOoJiee BaXKHbIM BONPOCAM TEMBI, OMNPEACIAThH
CoJIep>KaHUe U TEMIT U3JI0KEHUSI y4eOHOTO MaTepHaia.

Jlekuus — npecc-koHGepeHuus

B Hauase 3aHATHA IpenoiaBaTesb Ha3bIBACT TEMY JIEKIIMU U IIPOCUT CTYICHTOB
IMCbMEHHO 33J1aBaTh €My BONPOCHI MO JaHHOM Teme. Kaxaplid CTyAEHT JIOJDKEH B
TedyeHue 2-3 MUHYT C(POpPMYJIMpPOBAaTh HaMOOJIEEe MHTEPECYIOIIME €ro BOMPOCHI IO
TEMe JIEKIIMY, HAallMCaTh UX Ha JIMCTKEe Oymaru U rnepenaTth 3alucKy MPernoiaBaTelto.
[IpenonaBarens B Te4eHUE 3-5 MUHYT COPTUPYET BOMPOCHI MO HMX CMBICIOBOMY
COJIEP’KaHHUIO U HAYWHAET YUTaTh JICKIUIO. M3510KeHne MaTepraiia mpenoIHOCUTCS
B BHJIE CBA3HOI'O PACKPBITHSI TEMBI, @ HE KaK OTBET HA KAKIBIM 3aJaHHBINA BOIIPOC, HO
B Ipoliecce JEeKUUU (POpMYITUPYIOTCS COOTBETCTBYIOIIME OTBETHl. B 3aBepiueHue
JIEKLMU TPEToAaBaTellb IPOBOAUT UTOTOBYIO OLIEHKY BOIIPOCOB, BBISBIIAS 3HAHUS U
MHTEPECHI CTYACHTOB.

I'pynnosoii 3xcnepuMeHT
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Bun nabGopatopHoil paboThl B YKPYNHEHHBIX CTYJEHYECKHX TIpyHmax c
LENbI0 MPHOOPETEHNE HABBIKOB HCCIEAOBAHUS JEATEIBHOCTH [UJIsl PEIlIeHUs
y4e0HO-UCCIIEeIOBATENbCKUX, SKCIIEPUMEHTAIBHBIX U PAKTHYECKUX 3a/4a4.

Juckyceust

IIpu Takoil ¢Gopme mnpoBeAeHUs JEKUUU MpernojaBaTelib HE TOJbKO
UCIIOJIb3YET OTBETHI CIyIIATeNIe Ha €ro BONPOCHl, HO U OPraHu3yeT CBOOOIHBIN
OOMEH MHEHMSMHM B IMepexofax MeEXAy JIOTMUECKUMHU pas3feslaMHd H3JIaraéMoro
matepuana. Crneunduueckoil XapakTEepUCTHUKOM T'pyNIOBOM JHUCKYCCUH MOXKHO
CUHMTATh TO, YTO B HEW MPOUCXOJUT COMOCTaBIEHUE UH(OPMALIMU, MHEHHUI, UAEH,
IPEUIOKEHUN €€ ydacTHUKOB. OOmias Leiab JUCKYCCHUM — aHAJIW3 WU pPELICHHE
KaKoi-To  mpobnembl. B kaxaoM  OTAENbHOM  cioydyae oOwmas  Lelb
KOHKPETU3UPYETCs] B KOMIUIEKCE O0JIee YaCTHBIX Lieiel (3a7a4) Takux, Hallpumep,
Kak cOop u ynopsaoueHue uHGPOpMaluu Mo 00cyXkaaeMoil mpobieMe, MOUCK
alIbTEPHATUBHBIX IOAXOJOB K €€ PpEIICHUI0, HuX O00OCHOBaHHE, BBIOOP
ONTHUMAJIBHOM AJIbTEPHATUBBI. B KaXI0H peanpHON JUCKYCCHUU BCE 3TH 3aJa4d
MOTYT BBICTYIIaTh JIMOO MOCIE0BATEIBHO, TM00 TOIBKO OJHA-BE U3 HUX.

IIpo0JieMHbIH MeTO

[Ipu mpoOaeMHOM METO/I€ IPOBEICHUS 3aHATHI — AHAJIM3UPYIOTCA CIOPHBIE
BOIIPOCHI IIPY W3JI0KEHWH MaTepuaia W pasHble IMOAXOAbl K UX pa3pelICHUIO,
oOyuyaroluecs: CTAaHOBATCS yYaCTHUKAMU COBMECTHOI'O MOMCKa JJISl pa3pelICHHUs
MIOCTaBJICHHOW Nepe]l HUMH MPOOIeMbl

JIKCIEPUMEHTAJIbHbIC PAKTHYECCKUE 3aHATHS

OKCNepUMEHTAIbHBIE ~ MPAKTHUYECKUE 3aHSATHS MPOBOJATCA B  BHJE
00s3aTeNbHBIX JTA0OPATOPHBIX PA0OT, LENbI0 KOTOPBIX SIBISAETCA MPUOOpETEHHE
CTYJ€HTAaMHU NPAKTUYECKUX YMEHMH W  HABBIKOB, HEOOXOIMMBIX IS
po(EeCCUOHANIBHON  JEATEIbHOCTH BBIMYCKHUKA. JMJAKTUUECKUMHU LEIsIMU
7a00paTOpHbIX pabOT SBISIIOTCS: SKCHEPUMEHTAJIbHOE TOATBEP)KICHUE U
IIPOBEpPKA  CYIIECTBYIOIIMX  HAyYHO- TEOPETUYECKHMX  IOJOKEHHM  IpuU
IPAKTUUYECKOM OCBOEHUHM CTYJCHTAMHM H3Yy4aeMbIX JUCUUIUIMH; MPUOOpETEeHHe
HABBIKOB MCCJIEIOBaHUS MPOLIECCOB, SIBJICHUI U OOBEKTOB, U3yYaeMbIX B pamMKax
JAHHOM  JUCUMILIMHBI,  OBJAJACHUE TEXHUKOW  HKCIIEPUMEHTUPOBAHUS B
COOTBETCTBYIOIIEH OTpaciu HayKH, NMPUOOpPETEHHWE HABBIKOB CaMOCTOATEIbHOU
paboThI C TaOOPATOPHBIM, TEXHOJIOTMYECKUM, U3MEPUTEIBHBIM 000PY/I0BAaHUEM U
npuOopaMu; yCHUJICHHE MPaKTUYECKOW HAIpaBIEHHOCTH 00pa3oBaTeIbHOTO
npolecca, NpakTHUecKas peaan3aus MOoJIyYeHHbIX 3HaHUH Ui pelieHus yueOHo-
UCCJIEIOBATENBCKUX, a 3aTEM pPEaJbHBIX SKCIEPUMEHTAIBHBIX U MPAKTUYECKHX
3ajad.
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IX. MATEPUAJIBHO-TEXHUYECKOE U IPOTPAMMHOE
OBECIIEYEHME JUCIIUIIJINHbI

HanMmenoBanue  00OpYJIOBaHHBIX
MOMEIIEHUH U TOMEIIeHUNH s
CaMOCTOSITEITEHON pabOoTHI

Ilepeyenr mporpaMMHOro oGecrnedyeHWssT M OCHOBHOIO

odopynoBaHust

JlexunoHHas ayIUTOPHS,
OCHAIlIEHHAasd  MYJIbTUMEIUINHBIM
KOMIUIEKCOM

r. BnaguBoctok, 0. Pycckuii, m.
Asxce n.10, ayn. M403, mmomans
64 m?

Dkpan ¢ osnekrponpuBogoM 236*147 cm Trim Screen Line;
IIpoexkrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U  Mitsubishi; [lomcucrtema — crnenuanu3upOBaHHBIX
kperutennit  obopynoBannss CORSA-2007 Tuarex; Ilomcmcrema
BHUJICOKOMMYTalUu: MaTpuuHblii kommyTtatop DVI DXP 44 DVI
Pro Extron; ymmuautens DVI no Burtoit mape DVI 201 Tx/Rx
Extron; Ilogcucrema ayniMOKOMMYTalMd W 3BYKOYCHJICHHS
aKycThueckas cucrema i moromounoro montaxka SI 3CT LP
Extron; mmdposoii aymuonpoueccop DMP 44 LC Extron;
pacmmpenne s koaTposurepa ynpasierns [PL T CR48.

JlaboparopHas ayIuTOpHs,
r. BnaguBoctok, o. Pycckuid, 1.
Asxe 1.10, ayn. M420, mmomans
74,6 m?

AxBamguctmmsitop 112-2205 (51/4); Bechl aHANUTHYECKHE; BECHI
naboparopusie Vibra SJ-6200CE (HIIB=6200 r/0,1r); Bmaromep
AGS100; aByxiydeBoii criekrpodotomerp UV-1800 npousBoacTea
Shimadzu; wucnmaputens portanuonusiii  Hei-VAP  Advantage
ML/G3B; maramtHas memanka [19-6100 (10 mT); MarHuUTHas
Memanka I19-6110 M ¢ momorpeBoMm  (SmIT);  IUIMTKA
HarpeBaTelbHast JNIEKTPHYECKas; criektpooromeTp
nappakpacHeiii  [IRAffinity-1S ¢  ®ypse mpeobpazoBaHueM;
xpomarorpad KHUIKOCTHON LC-20 Prominence co
CHEKTPOYOTOMETPHIECCKHM U PEPPAKTOMETPHUECKUM JIETEKTOPOM;
neHTpudyra maboparopuas [13-6926 ¢ poropom 10x5 mur; Habop
JI03aTOPOB aBTOMATHYECKUX DKOXHM, HAOOp cTYyIoK (aphopoBhIX,
CTEKJISIHHASI W IJIACTUKOBAsl JTJabopaTopHas MOCyaa.

JlaboparopHas ayauTopus

r. BmaguBoctok, 0. Pycckuii, m.
Asixe 1.10, aya. L430, miomans 70
M2

[lxad BeITSHKHON, Mebenb JTabopaTopHas, BeChl JTaOOPAaTOPHEIE,
MarauTHas Memanka 1129-6100 (5 mr); marautHas Memanka [19-
6110 M ¢ mnomorpeBoMm (5 1UT); MJIUTKa HarpeBaTesbHAsA

IEKTPUYECKas; XOJIOUIBHUK (apmarieBTHIECKHA,
CHEKTPO(OTOMETP; KOMIUIEKT J1abopaToOpHOW MOCYabl, HAaOOp
cTynok  (apopoBeIX ¢ IeCTHKaMd; HabOp  [03aTOpPOB

ABTOMATHYECKUX DKOXUM

UuranbHble 3aJ1bl Hayunoit
oubmorekn ABDY c oTKpbITEIM
noctynoM K oy (kopmyc A -
ypoBeHs 10)

Momno6s0x HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopocth noctyna B MHTEpHET
500 Mowur/cex. Paboume mecrta s MOJeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3]IOPOBbSI OCHAIIEHBI JUCIUICSIMUA U TIPUHTEPAMH
Bpaiing; o60pyaoBaHbl: MOPTATUBHBIMH YCTPOHCTBAMHU JJISI YTEHUS
TUIOCKOTICYATHBIX ~ TEKCTOB, CKAHUPYIOIIMMH W  YHATAIONIIMH
MalllMHaM{ BHUJICOYBEIMUYUTENIEM C BO3MOXKHOCTHIO PETYIISIHH
IBETOBBIX CIICKTPOB; YBEIMYUBAIOIIMMH 3JICKTPOHHBIMHU JIyITAMU H
YJIBTPa3ByKOBBIMHA MapKHPOBIIUKAMHU.

B nensx obecrieuenus crienuaibHbIX YCIOBHN 00yUeHUSI HHBAIHMJIOB U JIHI] C

OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 060pya0BaHBI

naHaycamu, JudTamu,

OCHAaIlICHHBIMH

HABUTALIMOHHOM TOJJEPHKKH.

INHOABCMHUKAaMMU,
TYaJICTHBIMU

CIICONAIIN3UPOBAHHBIMHU  MCCTAMU,

KOMHaTaMH, TaOIu4YkaMd  HWHQPOPMAIIMOHHO-
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X. ®OHJ] OIEHOYHBIX CPEJICTB

B pe3ynbrare uzydeHus JaHHOW AMCIUILUIMHBI Y CTYACHTOB (hOPMHUPYIOTCS

CIICTYIOIINE
OCTHIKEHUS:

obmenpodeccuoHanbHbIC

KOMIICTCHIIMKM W  HMHAUKATOPBI HUX

HaunmenoBanue kareropuun
(Tpymnmbl) yHUBEPCATBHBIX
KOMIETECHIIUI

Kon u HaumeHnoBanue
obmenpodeccnoHanbHOM
KOMIIETCHITHH BBITYCKHUKA

Kon 1 naumeHoBaHue
WHJIUKATOpa JOCTHKEHUS

(pe3ysbTaT OCBOCHUS)

KOMIICTCHI U

OIIK-1. Cnocob6en
UCTIOJIb30BATh OCHOBHBIC
Ouonorunueckue, Gpusnko-
XMMHUYECKHE, XUMHYECKHE,
MaTEMATUUYCCKUEC MCTOAbI 1JIA
pa3pabOTKH, HCCIIEOBAHUH U
9KCIICPTU3BI JICKAPCTBCHHBIX
CPE/ICTB, U3TOTOBJICHUS
JIEKapCTBEHHBIX IpenapaToB

OIIK-1.2 IlpumeHsieT OCHOBHbIE
(UBUKO-XUMHUYECKHE U
XUMHYECKHE METO/IbI aHAIIN3a
JUISL pa3paboTKH, UCCIIEOBAaHUN
1 DKCIIEPTU3BI JICKAPCTBEHHBIX
CPEJICTB, JIEKAPCTBEHHOTO
PaCTHTEIBLHOTO CHIPhS U
OHOJOrHYECKUX 00BEKTOB

OIIK-1.3 TlpumeHsieT OCHOBHBIE

MCTOABI (I)I/ISI/IKO'XI/IMI/I‘IGCKOFO
aHaJIn3a B U3IrOTOBJICHUH
JICKAPCTBCHHLIX IIPCIIapaTOB

Koa u HauMeHOBaHMe HHAXKATOpa
JAOCTHKECHUS KOMIICTCHIIUN

HanmenoBanue noka3arteJisi OleHUBAHUS
(pe3yabTaTa 00y4eHusi 0 JUCIHUTIIHHE)

OIIK -1.2 IIpumeHsieT OCHOBHBIE
(U3UKO-XMMHYECKHUE U XUMUYECKUE
METObI aHaJIM3a JUIs pa3paboTKHy,
HCCIEA0BAHUMN U DKCIIEPTU3BI
JIEKapCTBEHHBIX CPENICTB,
JIEKapCTBEHHOT'O PACTUTEJIBHOTO
CBIPbsI U OMOJIOTUYECKUX OOBEKTOB

3HaeT OCHOBHEIC (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG U XUMHWYCCKHEC
MCTOABI aHAJIM3a OJId p83pa60TKI/I, PICCJ'ICI[OB&HPIIZ u
OKCHICPTUIBI JICKAPCTBCHHBIX CPEACTB, JICKAPCTBCHHOI'O
PACTUTCIILHOTO ChIPhS U OMOJIOTHYECKUX 00BEKTOB

YMeeT NpuMeHsITh OCHOBHBIE (PU3UKO-XUMHUYECKHE U
XUMHUYECKHE METO bl aHAJIN3a IS Pa3padoTKH,
MCCJIETOBAHUM U HKCIIEPTU3HI JIEKAPCTBEHHBIX CPE/CTB,
J'IeKapCTBeHHOFO paCTI/ITeJ'II)HOFO CLIprI nu 6I/IOJ'IOFI/I‘-ICCKI/IX
00BEKTOB

Brnazneer HaBbIKaMU IPUMEHEHUS! OCHOBHBIX (PU3HUKO-
XUMHUYECKUX U XUMUYECKUX METOJI0OB aHAIN3a AJIs
pa3pabOTKHU, UCCIEOBAHUN U IKCIIEPTH3BI
JIEKaPCTBEHHBIX CPEJNICTB, JIEKAPCTBEHHOI'O PACTUTEIBHOTO
CBIpbsl U OMOJIOTHYECKUX OOBEKTOB

OIIK -1.3 IIpumeHseT OCHOBHBIE
METOJIbI (PU3UKO-XUMUIECKOTO
aHaJii3a B U3rOTOBJICHUU
JIEKapCTBEHHBIX IPENAPATOB

3HaeT OCHOBHBIE METO/1bl (PU3MKO-XMMUYECKOTO aHAIN3a,
MIPUMEHSIEMBIX NTPU U3TOTOBJIEHUH JIEKApPCTBEHHBIX
IIpernaparoB

YMeeT npuMeHsTh OCHOBHBIE METO/IbI (PU3UKO-
XMMHYECKOT0 aHaJIN3a IIPU U3TOTOBJIEHUH JIEKAPCTBEHHBIX
IpenapaToB

Brageer HaBbIKaMu IPUMEHEHUSI OCHOBHBIX METOJIOB
(bU3UKO-XMMHYECKOT0 aHaJIN3a JIEKaPCTBEHHBIX
IIperaparoB
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KoHTpoJib 10cTHKEHHS 1ejel Kypca

Ne | Konrpoaupyem Kox u Pe3yabTarsl OueHovHbIE CpeaCcTBA
n/m | ble pa3aeiasl / HAaUMEHOBaHHe o0y4eHusn TeKYIIHil | HPOMEKYTOY
TeMblI HHIMKATOPA KOHTPOJIb Hast
AUCHUILIUHBI AOCTUKEHUS aTTecTAUs
1 Pasnen 1. OIIK-1.2 3naet npaswia | YO-1 3ayer
OcHoBHBIE [Ipumenser TEXHUKHU CobecenoBa
MTOHSTHS OCHOBHBIE (PU3UKO- | OE€30MACHOCTH | HUE
AQHAIUTUYCCKOW | XMMHUYECKUE U paboThI B
XUMHH XUMHYECKHE XUMHYECKON
METOBI aHAIH3a nabopaTopuu;
JUTSL pa3paboTKH, 0011111e METOIBI
HCCIIEI0OBaHUM U AHATTUTHUYECKO
9KCIIEPTHU3BI 1 XUMUU;
JIEKapCTBEHHBIX OCHOBHBIC
CpPEICTB, JTarnbl
JIEKapCTBEHHOTO aHaJIM3a; 3HaeT
PacTUTEIHLHOTO o0opyoBaHue
CBIPBS U U PCaKTHUBBI
OMOJIOTMYECKHUX TUTST
00BEKTOB IPOBEJCHUS
aHaJM3a
YmMmeer
UCIIOJIb30BaTh
pa3nu4HbIe
¢dbuznveckue u
XUMHUYCCKHE
METO/IBI
aHaiu3za  JUIs
MIPOBEICHUS
HCCIIEA0OBAHUI
Bnaneer
BaXHEHIITUMU
¢buznuecKkuMu
"
XUMHYECKHUMHU
MeTOoJaMHu
aHalu3a;
MeTOJaMHu
npobooTdopa u
poOOOATr0TO
BKH
2. Paznen 2. OIIK-1.3 3Haer YO-1 3auer
KauectBennsiii | [Ipumensier OCHOBHEBIE CobecenoBa
aHaJIn3 OCHOBHBIC METOBI | METOJIBI HUE
¢buzuko- ¢buzuko-
XUMHYECKOTO XUMHUYECKOTO
aHaym3a B aHaIn3a,
W3TOTOBJICHUHT OCHOBHBIE
JIEKapPCTBEHHBIX JTarnbl
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IperaparToB

aHaJIu3a; 3HaeT
obopyoBaHue
Y PEaKTHUBBI
L
IIPOBEIECHUA
aHam3a

Ywmeer
UCIIOJIb30BaTh
pa3nu4HbIE
dbuzuveckue u
XUMHUYECKHE
METO/IbI
aHanm3za s
NIPOBEICHUS
HCCJICIOBAHUI

Baaneer
BaKHCUIITUMM
(bu3nIecKuMHU
u
XUMHYECKUMHU
METOJIaMHU
aHalu3a;
METOJIaMU
npobootbopa u
poOoIoAroTo
BKU

Pasgen 3.
KonnuectBeHHBI
W a”Han3

OIIK-1.3
IIpumensier
OCHOBHBIE METO/IbI
¢buzuko-
XUMHYECKOT0
aHaiu3a B
W3TOTOBJIEHUHU
JIEKapCTBEHHBIX
IpenaparoB

3Haer
OCHOBHBIC
METOAbI
¢buzuko-
XUMHUYECCKOT'O
aHaJm3a,
OCHOBHBIC
ITaIbI
aHaM3a; 3HaeT
obopyoBaHue
U PEaKTUBBI
IE
IIPOBEICHUSA
aHaJm3a,
MaTeMaTHn4dCCK
Ue METObI
00paboTku
JIAHHBIX,
ITOJIYUCHHBIX B
Xo7e
HKCIEPUMEHTA

Ymeer
HCIIOJIb30BATh
pasnu4HbIE
¢busznueckue u
XMMHYECKHE

YVO-1
CobecenoBa
HUE

3auer,
DK3aMeH
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METOIbI
aHanuza I
MIPOBEICHUS
HCCJICIOBaHUH,
MIPUMCHSITh
MaTeMaTHYECK
ue METO/IbI
00paboTKu
JIAHHBIX,
MOJIYYCHHBIX B
X0J¢e
IKCIICPUMEHTA
Bnaneer
BaKHEHUIITMMH
(buznuecKkuMu
n
XUMHYECKUMHU
METOJAMHU
aHaIIN3a;
METOJAMHU
npoOootOopa u
poOOIOAT0TO
BKH, BIIQJI€ET
METOJAMHU
CTATHUCTHUYECKO
i 0o0paboTku
JIAHHBIX,
MOJTyYEHHBIX B
X0Je
JKCIIEPUMEHTA

Texkymasi arrecranmusi CcTyaeHTOB. I[IpoBoauTCs B COOTBETCTBHM C
JOKaJIbHBIMA HOpPMAaTHUBHBIMH akTamMu JIBD®Y wu saBasercs o0sg3aTEIbHOM.
[IpoBomuTcs B (opMe KOHTPOJBHBIX MEPOIMPHUSTUIN: 3alUThl KOHTPOJILHOMN
paboThl, cobecenoBaHus MO OLECHUBAHUIO (AKTHUYECKUX PE3yIbTATOB O0YyUYEHUS
CTYJICHTOB M OCYIIECTBIISIETCSI BEIYLIUM MPETOaBaTEIIEM.

OOBexkTamMu OIIEHUBAHUS BBICTYTIAOT:

- yueOHas JUCHUIUIMHA (AKTUBHOCTh HA 3aHSTHUSX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCEUIAEMOCTh BCEX BUJIOB 3aHSATUM IO
aTTECTyEeMOM JUCHUILINHE);

- CTETIEHb YCBOCHHUS TEOPETUUECKUX 3HAHUH (0TpocC);

- YPOBEHb OBJIAJICHUSI MPAKTHUYECKUMH YMEHUSMH M HABBIKAMHU IO BCEM
BUJIaM yueOHOM paboThl (JtTabopaTopHbIC pa0ThI);

- pe3yJIbTaThl CAMOCTOATEIILHOU PaOOTHI.

JIns TUCHUIUIMHBI « AHAUIMTHYECKAsT XUMHUS HCIOJIB3YIOTCS CIEaYyIOIne
OIICHOYHBIE CPEJICTBA:
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1. Otder 0 BHINIOJIHEHUH JA00OPaTOPHOI pabOTHI
2. 3auet
3. DK3aMeH

OT14eT 0 BHINOJTHEHNH J1A00PATOPHOI PadOTHI.

OT4eT O BBINOJIHEHUH J1TA0OPATOPHOM PabOThl — MUCHMEHHBIM JOKYMEHT,
KOTOPBIN COJIEPKHUT CHUCTEMaTU3UPOBAHHBIE JIaHHbIE O JiabopaTopHOW pabore,
OINMKCHIBAECT TEOPHIO, UCIIOJIB3YEMYIO B JIA0OpATOpHOU padoTe, X0/ 1abopaTopHOM
paboThI, pacyeThl W PE3yIbTaThl, MOJIYYEHHBIE B XOJ¢ JabOpaTOpHON pPabOTHI.
OT4eT cocTaBiseTCs MO pe3yibTaTaM BBIMOJHEHHS 00yJarommmMcs 1abopaTopHoOit
paboTsl. OOyyaromuiicsi HECEeT OTBETCTBEHHOCTh 3a JOCTOBEPHOCThH JaHHBIX,
MPEICTABICHHBIX B OTYETE MO JiabopatopHoi padore. OTueT mno jgabopaTopHOI
paboTe MOJUICKUT 00s13aTETHLHON MPOBEPKE, OCYIIECTBIIEMON MPErnoaaBaTesieM
HenapramenTa gapmaruu u Gapmaxosoruu JJBOY.

MeTtoanyeckue peKOMeHIanH, omnpeeJsiionme npoueaypbl
OIICHNBAHNS Pe3yJIbTATOB OCBOEHHS THCIMIJIMHBI

OueHouHble cpeacTBa ISl POMEKYTOUYHOM ATTeCTAlNH

[IpomexxyTouHast arTecTauus CTYJIEHTOB IO JUCHMIUIMHE «AHAIATHYECKAS
XUMUSD» TPOBOAUTCS B COOTBETCTBUHM C JIOKAJIBHBIMU HOPMATHBHBIMU aKTaMU
JIB®Y wu sBnsgercs o6s3arenbHoil. Dopma OTYETHOCTH 1O AUCLUIUIMHE:

3 cemecTp — 3ayer,

4 ceMmecTp - IK3aMEH.

3a4eT 1Mo AUCHMIUIMHE BKIIFOYAET OTBETHI HA 2 BOMPOCA;

OK3aMeH II0 JIUCLUUIUIMHE BKJIOYAaeT OTBETHl Ha 3 BOINpOCAa, OJHMH U3
KOTOPBIX 3a/a4a.

MeToanuyeckue yKasaHus 10 caavye 3ayera

3a4eT NPUHUMAETCS BEAYIUMM MPENOJaBaTENEM, 3a KOTOPBIM 3aKPEIUIEH
JAHHBIM BUJl Yy4eOHOW HArpy3Kd B MHIMBUIyaIbHOM IutaHe. @opMa mpoBeaeHus
3a4era yCTHasl.

Bo Bpems npoBenieHus 3adera oOydaronirecss MOryT MOJIb30BaThCs padoyeit
IIPOTPaMMOU JUCLHUIUIMHBI, 4 TAKXKE C pa3pelieHUs MPErnoaaBaresis, IPOBOISILIETO
3a4eT, CHPABOYHOW JHUTEPATYypPOd U JPYTUMHU TMOCOOUSIMH (TOCYIapCTBEHHOMU
dapmaxorneelt 1 HEKOTOPHIMH HOPMATHUBHBIMU JIOKYMEHTAMH).

Bpewmsi, mpenocrapisiemoe oOydaronieMycsi Ha TMOATOTOBKY K OTBETY Ha
3auere, JOJKHO COCTaBATh He Oosee 20 MuHyT. [1o ncTeyeHnn JaHHOTO BpeMEHU
oOy4Jaronuiicst 10HKeH ObITh TOTOB K OTBETY.
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[TpucytcTBUE HA 3a4eTe MOCTOPOHHUX JIHIL (KPOME JIUI, OCYLIECTBIISIOMINX
poBepKy) 0e3 pa3pelieHusi COOTBETCTBYIOUIMX JIML (peKTopa Ju00 MpOpeKTopa
1o yueOHou padore, aupekrtopa [lkossl, pykoBoauresns OIIOII win 3aBegyrormiero
kadenpoit), He gomyckaercs. MHBamumel W U@ € OrpPaHUYCHHBIMU
BO3MOYKHOCTSIMH  3[IOPOBbs, HE HMEIOIIME BO3MOXXHOCTH CaMOCTOSTEIBHOTO
HepeABIKEHUS, IOMYCKAIOTCS 3a4eT C COMPOBOKAAIOIIUMH.

[Tpu mpoMeKyTOYHOU aTTeCTalllu OO0YyYaroIMMCs yCTaHABIUBACTCS OIICHKA
«3a4TEHO» WU «HEe 3a4uTeHo». [Ipu HesBke oOyuaromierocs Ha 3a4eT B BEOMOCTH
JIEJIaeTCsl 3aIUCh «HE SBUIICS.

Cnmcok BOIPOCOB K 3a4eTy
3 cemecTp, 2 KypcC

1. AnanuTndeckass XuMus (aHaJUTUKA) U XUMUYecKuil aHainn3. OCHOBHbIC
MOHATUS AHATMTUYECKON XUMUU (QHAJIUTUKU): METOJ| aHalu3a BEIIECTBa,
METOAMKA aHalIW3a, KadyeCTBEHHbIM XHMHUYECKHI aHaIW3, KOJIUYECTBEHHBIN
XUMHUYECKUW  aHaiu3, OJJIEMEHTHBIA  aHalu3, (DYHKUHUOHAIBHBIA  aHalu3,
MOJIEKYJISIpHBIN aHanu3, (a3oBbii aHanmu3. OCHOBHBIE pa3jelibl COBPEMEHHOMU
AHAIUTUYECKON XuUMHM. [IprMEHEHHE METONOB AHAIUTUYECKOM XUMHUM B
bapmaruu.

2. [loaroroBka oOpasla K aHAIU3Y.

3. AHaNUTHYECKHE MPU3HAKHU BEIIECTB U aHATUTUYECKHUE PEAKIINH.

4. HekoTopble NOJIOKEHUSI TEOPUH PACTBOPOB AIIEKTPOIUTOB. CHIIBHBIE H
cialble 3JIeKTpoauThl. OOIIasi KOHIIEHTPAlKsl U aKTUBHOCTH MOHOB B PAacTBOpE.
HNonHas cuna

(MOHHAsT KpemocTh) pacTBopa. BiMsgHME HWOHHOW CHJIBI pacTBOpa Ha
K03(PUITMEHTHI aKTUBHOCTH HOHOB.

6. Xapakrepuctuka pH BOAHBIX PaCTBOPOB AJIEKTPOIUTOB.

7. llpuMeHeHnEe 3aKOHA ACHCTBYIOIIMX MAacC B aHAJIUTUYECKOW XUMUU (B
aHaNUTHKE). XHMMHYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOIO pPaBHOBECHS
(MCTMHHasT TEpPMOJMHAMUYECKAs, KOHIIEHTPAalMOHHAs). YCJIOBHAas KOHCTaHTa
XUMHYECKOTO PABHOBECHSI.

8. IIporonutnyeckue paBHOBecHs. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH H
ux nokasarenu. Pacuer pH B 4uCTBIX pacTBOpax KHUCIOT, OCHOBAaHWUH, CMECH
KHUCJIOT WM OCHOBAHUM.

9. T'mppomu3. KoHncranTta u crenens ruaponusa. opmynsl pacuéra pH B
pacTBopax ruapoau3yromumxcs coueil. [I[pumenenne B ananuze u papmaru.

10. bydepnsie cuctembl (pacTBopbl) (OHIATHE, TUIIBI, GOPMYJIBI pacyéra).
BbydepHas éMKoCTh, MPUMEHEHNE B aHAIU3E.

11. HeBoaHbie pacTBOpUTENH, KIAacCUDUKAIIHS.

29



12. T'ereporeHHble paBHOBECHS B aHadUTHYeckol xumuu. CrnocoObl
BBIPAKEHUSI PACTBOPUMOCTH MAaJIOPACTBOPUMBIX AJIEKTpOUTOB. [IpomsBeneHue
pPacTBOPUMOCTH  MaJOpPacCTBOPUMOTO  CHIIBHOTO  DJJIGKTPOJIMTA. Y CIIOBHUE
oOpa30oBaHUs 0CATKOB MaJOPACTBOPUMBIX CHUIIBHBIX AJICKTPOIUTOB.

13. IpoOHoe ocaxxkieHue u ApoOHOE pacTBopeHue ocaakoB. [lepeBoa oaHUX
MaJIOPACTBOPUMBIX ~ JJIEKTPOJIUTOB B JApyrue. BrausHHe  NOCTOPOHHHX
AIEKTPOJIMTOB HA PACTBOPUMOCTh MAJIOPACTBOPUMBIX CHJIBHBIX 3JEKTPOJIUTOB
(BnustHUE J0OABOK SJEKTPOJIUTa C OJAHOMMEHHBIM HMOHOM, BIIHSIHHE J00aBOK
noCTOpOHHETO  (MHAU(M(PEPEHTHOTO)  BIEKTPOJNTA). BamsHuE  pa3sIuyHBIX
(GhaKTOPOB Ha MOJTHOTY OCAKICHUS OCAJKOB M X PACTBOPCHUE.

14.  OKuCIUTEIHLHO-BOCCTAHOBUTENbHBIE  CUCTEMBI.  OKHUCIHUTENIBHO-
BOCCTAHO-BUTEJIbHBIE NOTEHIAAJIBI penokc-mnap (penoKc-noTeHIIHABI,
AJIEKTPOJHBIE  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  MOTEHIHANBI).  BnusiHue
pa3nuyHBIX  (AKTOPOB HA  3HAYCHHUS  OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
MTOTEHIIUAJIOB.

15. IloTeHuman peakuuu (SAEKTPOJABIKYIIAsA cujia peakuuu). Hanpasnenue
MPOTEKAHUSI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHON peakiuu. BiusHue pa3iudyHbIX
(akTOpOB Ha HampaBJE€HUE MPOTEKAHUSI OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii. ['myOuHa NpPOTEKAHHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpPEAKIIHI.
Hcnonb30BaHWE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIMI B XUMUYECKOM
aHause.

16. OOmas  XapakTepUCTUKA  KOMIUIEKCHBIX  (KOOPAMHAI[MOHHBIX )
COCMHEHUN MeTayuioB. PaBHOBecHsi B pacTBOpax KOMIUJIEKCHBIX COEIUHECHUMU.
KoHCTaHTBI yCTOMYMBOCTH M KOHCTAHTBI HECTOMKOCTH KOMILIEKCHBIX COCTMHEHUN.
VYClIOBHBIE KOHCTAHThI yCTOMYMBOCTHM KOMIUIEKCOB. BriusHME pa3nuyHbIX
(hakTOpOB Ha MPOIIECCHl KOMIUIEKCOOOpa30BaHUsI B PaCTBOpax.

17. Tumbl KOMIUIEKCHBIX COEIWHEHUH, MPUMEHSEMBIX B AHAIUTHYECKOUN
xuMuu. [IpUuMeHeHne KOMIUIEKCHBIX COEIMHEHUH B XUMHUYECKOM aHaJM3E.
[IpuMeHeHnE OpraHNYECKUX PEareHTOB B aHAIMTUYECKON XUMUMU.

18. Hekoropble OCHOBHbIE MOHATUA (pa3fesieHHe, KOHLEHTPUPOBAHUE,
kodpdunment  (daktop) KoHIEHTpupoBaHus). Krnaccudukamuss MeTOI0B
paszaeneHust 1 KOHIEHTpUupoBaHua. OCaXKICHUE U COOCAXKICHUE.

19. IlpuMeHeHHUE PKCTPAKIIMK B aHATIUTHYECKOW XUMHUU. DKCTPAKIMOHHOE
paBHOBecue. BnmsHMe pasznuuHBIX (HAKTOPOB HA MPOIECCHI  IKCTPAKIIUU.
Knaccudukanus SKCTPAKIIMOHHBIX CHCTEM, HCIOJb3YeMbIX B XHUMHUYECKOM
aHanmse. Mcnonb30BaHue MpoIeccoB IKCTPAKIIMU B (papMalieBTHUECKOM aHAJU3E.

20. Krnaccudukaiuss METOJAOB KadeCTBEHHOIO aHajau3a (ApoOHBIN U
CUCTEMAaTHYECKHI, Makpo-, TOJYMHKpPO-, MHKpPO,-  YJIbTPAMUKPOAHAIIU3,
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cnenuuyeckue, CeIeKTUBHbIC, TpyMmoBbie). Mcmoiab30BaHHe KaueCTBEHHOTO
aHanm3a B (hapmaruu.

21. Awnanutnueckas kiaccuukanus KaTHOHOB. KuUCIOTHO-OCHOBHAs
KJIacCU(pUKalMs KaTHOHOB Mo rpymnnaM. CUCTeMaTUYeCKUl aHallu3 KaTHOHOB IO
KHCJIOTHO-OCHOBHOMY METOZY.

22. AHanuTH4ecKas Kiaccuukaius aHnOHOB.

23. Anamu3 cmeced KaTHOHOB M AaHHMOHOB (KAYECTBEHHBIM XUMUYECKUN
aHaJIM3 BEIIECTBA).

24. Tlpumenenue ¢Gu3MUeCKMX H (DU3HKO-XUMUUYECKHMX METOJOB B
KaueCTBEHHOM aHaJIn3e.

25. KonnuectBeHHbIN ananu3. Kimaccudukaius MeTo10B KOJIHMUECTBEHHOTO
aHanu3a. TpeOoBaHus, MpEeAbIBISEMbIE K PEAKIUSIM B KOJUYECTBEHHOM aHaJIM3E.
Posib 1 3HaYeHNE KOJIMUECTBEHHOTO aHaIu3a B (hapMaluu.

26. Cratuctuueckas o0paboTKa pe3yibTaTOB KOJIMYECTBEHHOI'O aHaJIu3a.
OneHka JOIMyCTUMOTO PAcXOXACHHUS PE3yJIbTaTOB NApAJIIENBbHBIX ONpPEICICHUN.
PekomeHnnannu no o0paboOTKe pe3yabTaTOB KOJIWYECTBEHHOIO aHanu3a. IIpumepbl
CTaTUCTHUYECKON 00pabOTKU PE3yNbTaTOB B (PapMalleBTUUECKOM aHAIH3E.

27. TurtpumeTpuueckuid aHanu3 (TUTpUMETpHs). TUMOBBIE pacueTshl B
TUTPUMETPUUECKOM aHanu3e. Buael (mpuemsl) TutpoBanus. Knaccudukanus
METOJI0B TUTPUMETPUUECKOTO AHAIIN3A.

28. KucmotHo-ocHOBHOE TuUTpoBaHue. CymHocTh Merona. (OCHOBHBIE
peakuMu W TUTPAHTBl MeETOAAa. [HIBI KHCIOTHO-OCHOBHOTO THTPOBAHMS
(aumpumerpus, ankaaumeTpus). WMHAuKatopel MeToAa KHCIOTHO-OCHOBHOTO
TuTpoBaHus. TpeboBaHus, NpeIbsABIAEMbIE K UHIUKATOPAM.

29. KpuBble KHCIOTHO-OCHOBHOTO THUTPOBAHUA ISl TUTPOBAHUS CUJIBHOU
KHCJIOTBI CUJIbHBIM OCHOBAaHUEM U HA00OPOT.

30. KpuBble KHCIOTHO-OCHOBHOI'O THUTPOBAaHMS AJIi TUTPOBAHMS CIaOBbIX
KHUCJIOT T OCHOBAaHUM. TUTpOBaHME MOJUNPOTOHHBIX KUCIIOT.

31.  OmmbOku  KHUCIOTHO-OCHOBHOTO  THUTPOBaHUA  (IIOTPENTHOCTH,
oOyCJIOBJIEHHbIE  (DU3NYECKUMHU  U3MEPEHUSMH; HWHIUKATOPHBbIE  OIIMOKH;
KOHLIEHTPAIMOHHbIE WHJIWKATOPHBIE OLIMOKH; COJIEBbIE OLIMOKHM), UX PacyeéT M
yCTpaHEHHE.

32. Jlna onpeneneHusi KOHKPETHOTO BelllecTBa BaM Ha BBIOOp MPemsioxKeHO
HECKOJIBKO peakuuid pasznuuHoro tuna. Yem Bbl Oynere pykoBOACTBOBATHCA NMPHU
BbIOOPE peaKIuy JIJIsl UCTIOIb30BaHUs €€ B TUTPUMETPHUUECKOM METOJIe aHamu3a?

33. B Bamem pacnopskeHUH UIsi TATPUMETPUYECKOTO OINPEIEIICHUS €CTh
peakiusi, KoTopasi OTBeYaeT BCeM TpeOOBaHUAM, KPOME CKOPOCTH peakuuu. Uto
Bbl caenaere, 4TOOBI HCTIOIB30BATh JAHHYIO PEAKIMIO B aHAIINA3E?
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34. BaM BbLIQJId MEPHYIO MOCYyAa: OIOpETKY, MUMNETKY, MepHYyto Konly. Kak
Bbl moAroToBUTE 3TY NOCYAY K MPOBEACHUIO aHAIU3a?

35. Bam Heo0X0auMO BBIOpaTh CHOCOO TUTPOBAHUA: MUIETUPOBAHUS WIH
OTJIEIbHBIX HaBecOK. Yem Brl Oyznere pyKkoBOICTBOBATHCS MPU 3TOM?

36. Bam pan pactBop B MepHoil konbe Ha 100,00cM3 u mnumeTrku
BMmectuMocTtbio 100,00; 50,00; 25,00; 20,00cm3. Kakyro numnerky Bbvl BbeiOepeTe
JUISL TPOBEAEHUS TUTPOBAHUS ?

37. Bam Hamo mpoBecTH NapajjiesibHble TUTpoBaHUS. OO0beM THUTpaHTa
nocine npomeiBanus O0opetku 150 cm3. Kakyto u3 Tpex npeasio)keHHbIX OIOpETOK -
BMecTuMOcCThIO: 100,00; 50,00; 25,00cMm3 - BBl BO3bMETE?

38. Bel mpoBenu TUTpOBaHWE IO METOAY NUIIETHpOBaHMs. llepeumcnure
MOCJIEIOBATEIBLHOCTD BAIlIMX ACHCTBUMN, TPUBEAUTE POPMYJIIBI JJI pacyeTa TUTPaA U
MOJIIPHOM KOHILIEHTPALMK 3KBUBAJIEHTA (HOPMAJILHOCTH) HCCIEAYEMOTO PacTBOPA,
€CJIM BaM U3BECTHA HOPMAJIBHOCTh TUTPAHTA.

39. Bel mpoBoauTEe OIpEneieHHEe KOHUEHTPALMH TUTPAHTA IO METOAY
OTIEIbHBIX HaBecoK. llepeuncnuTe mMoOCIENOBATENHHOCTh BalMX ACHUCTBUU H
pacueTHble (DOPMYJIBI ISl pacueTa TUTPa U MOJIIPHOM KOHIIEHTPALMA SKBUBAJICHTA
(HOpMaJIBbHOCTH) UCCIEAYEMOIO PAaCTBOPA.

40. Bam HEo0X0AMMO NPOBECTU TUTPOBAHUE IO METOAY MUIETHUPOBAHUS.
Kakas mocyna Bam Heo6xoquma a1t 31010 ?

41. Bam Heo0XOIMMO TPOBECTH THUTPOBAHUE IO METONY OTAEIbHBIX
HaBecok. Kakas nocyaa u o6opyaoBanne Bam HeoOX0auMbl i 3TOT0?

42. Ilpu nOpoBeneHWM  TNApPAUIENBHBIX TUTPOBAHMM MO  METONLY
MUIIETUPOBAHUS Bbl TMOJIYYMIM HE CXOndIMecs pe3ynbTaTbl. B 4em mnpuumHa
3TOrO?

43. BaM HeoOXOIMMO NPUTOTOBUTH PAcCTBOP B MepHOM KojOe. KakoBbl
Bamm neiictBus?

44. Bam HeE0OXOAMMO TMPUTOTOBUTH TUTPOBAHHBIM CTAaHIAAPTHBIA PacTBOP
BelllecTBAa A, KaKOBa IMOCJIEAOBAaTEIbHOCTh Bamnx AehctBuil? IlpuBenure cxemy
pacyera MOJIIPHOM KOHUEHTpalMy SKBUBAJIEHTa (HOPMaJbHOCTH), TUTPA U THUTpA
pacTtBopa BemectBa A 1o omnpenensiemomy BemectBy b (TA/B) mo merony
MUNIETUPOBAHMUS.

45. BaM HeoOXOJIMMO MPUTOTOBUTH TUTPOBAHHBIN CTaHIAPTU3UPOBAHHBIM
pactBop BeunlectBa A. Ilepeuncnure omnepauuyd IO MPUTOTOBIEHUIO 3TOTO
pactBopa. IlpuBenure cxemy pacdyeTa MOJSPHOM KOHIIEHTPALMH SKBUBAJICHTA
(HOpMQJIBHOCTH), TUTpa WU TUTpa pacTBOpa BEUIECTBA A 1O ONpPEACIISIEMOMY
BemectBy b (TA/B) mo MeTony OTAeNbHBIX HABECOK.
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46. Y Bac ecTb pacTBOp C M3BECTHOM MAaccOBOW Jjojel (MpOIeHTHOU
KOHIIEHTpaluei) BenjectBa A. Kak U3 HEro mpuroToBUTh PacTBOpP C 3aJaHHOU
MOJISIPHOM KOHUEHTPALMEN 3KBUBAJIEHTA (HOPMaJIbHOCTHIO)?

47. Bam usBectnbl TUTp (T), TuTp 1o onpenensiemomy BeuiectBy b (TA/B) u
IJIOTHOCTH (P) pacTBOpa, KOTOpbIE U3MEPsIOTCS B I/cM3. B dem pasHuiia Mexmy
TUMH BEIUYUHAMUA?

48. Y Bac ecTh pacTBOp BemiecTtsa A ¢ U3BeCTHbIM TUTpOM. Kak paccuuraTth
MOJISIPHYIO KOHIICHTPAlMIO 3KBUBAJIEHTAa (HOPMAJIbHOCTh) TOTO PacTBOpa U €ro
TUTp 10 onpenensiemomy Bemectsy b (TA/B)?

49. 'V Bac ecth pacTtBop BemecTBa A € HW3BECTHOW MOJISIPHOU
KOHLIEHTpalMel 3KBHBaJ€HTa (HOPMaJbHOCTHIO). Kak paccuuTaTh THUTpP 3TOrO
pacTBopa u ero TUTp 1o onpenensiemomy BemiectBy b (TA/B)?

50. BaM Haz10 eXXeIHEBHO MPOBOAUTH aHATIU3 NMPOO Ha OIpENEICHUE OJHOTO
U TOoro ke BemiecTBa. Kakoil cmocoO BbIpakeHMsI KOHLEHTpauui Hauboliee
palMOHAIBHO UCIIOJIB30BATh B pacyeTax pe3yJIbTaTOB aHauu3a?

KpHTepHH BBICTABJICHUA OLICHKU CTYACHTY Ha 3a49€TC 110 JUCHMUIIJINHE
«AHaJuTHYECKAS XMMHUSD

OneHka 3auera TpeboBanusi kK cGopMHUPOBAHHBIM KOMIIETEHUMAM

«3a4YTCHO» OHCHKa «3a4YTC€HO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall,
rpaMOTHO W IO CyHIECTBY MH3Jlara€t €ro, HC [JOMyCKasd CYHICCTBECHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MNPaBUJIBHO TPHUMEHACT TCOPETUYCCKUEC
IMOJIOKEHUA TpU PEIICHHU MPAKTHYCCKHUX BOIIPOCOB U 3aJay, BJIAACCT
HCO6XOI[I/IMI)IMI/I HaBbIKAMH 1 IIPUCMAMU UX BBITIOJITHCHUSA

«HE 3a4TEHO» OneHka «HE 3a4TEHO» BBICTABISIETCS CTYACHTY, KOTOpPBIH HE 3HAeT
3HAUUTENFHOM YacTH MPOTPAMMHOIO Marepualia, JOIMYCKaeT CYIIECTBEHHBIE
omKOKY, HEYBEPEHHO, C OOJNBIIMMHU 3aTPyIHEHUSMH BBITIOIHSAET MPAKTHUECKUE
pabotel. Kak mpaBuiio, oleHKa «HE 3a4TE€HO» CTaBUTCS CTYAEHTaM, KOTOpPhIE HE
MOTYT TPOJOJDKHTH  OOydeHHe 0Oe3  JIONOJNHHUTENbHBIX  3aHATHH 1O
COOTBETCTBYIOIIEH JMCIUILIHHE.

MeToanyeckue yKa3aHus 1o cAave IK3aMeHa

DK3aMeH NMPUHUMAETCS BEIYIIMM MPENOAABATENEM, 38 KOTOPBIM 3aKPEIUICH
JAHHBIM BUJ y4eOHOW HaArpy3ku B HWHIWBHIyalIbHOM IuiaHe. [lo pemieHuto
JlenapramenTta u PykoBoautens oOpa3oBaTeIbHOW MPOTpamMMBbl HSK3aMEH MOXKET
MPOBOJUTHCA B HECKOJbKUX (hOopMax — YCTHOM MO Oujeram, MUCbMEHHOW IO
ouwseraM, B popme cobeceoBaHus MO KypCy, [0 pe3ysbTaTaM pedTuHra. [ naBHas
3a7a4ya DdK3aMEHa — IIpOBEpKa 3HAHUN, HABBIKOB M YMEHUH CTYyJIEHTa IO
JTUCLUIUINHE.
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Bo Bpems mnpoBeaeHHs »5K3aMeHa OOyYarolUMecss MOTYT I10JIb30BAThCA
paboyeil mporpaMMoN JMCUUILIMHBI, a TaKXe C pa3pellieHus IpernoaaBaTes,
MIPOBOJIAIIETO 3a4€T, CIPABOYHOM JINTEPATYPOH M IPYTUMH TTOCOOUSIMH.

Bpewms, mpenocrasisieMoe oOydaromieMycsi Ha IMOATOTOBKY K OTBETY Ha
9K3aMEHE, JIOJDKHO cocTaBisaTh He Oosiee 40 munyTt. Ilo uncreueHuMM AaHHOTO
BPEMEHM 00yYaromuiics JOJKEH ObITh TOTOB K OTBETY.

[IpucyTcTBUE Ha 3a4eTe MOCTOPOHHUX JIMIL (KPOME JIUL], OCYIIECTBIISIFOIINX
IPOBEPKY) 0€3 pa3pelieHus] COOTBETCTBYIOIUX JIHI] (peKTopa JIMOO MpOopeKTopa
1o yueOHou padore, aupekrtopa Llkossl, pykoBoauresns OIIOII win 3aBeayrormiero
kadenpoit), He gomyckaerca. MHBamumpl W M@ € OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH  3JJ0POBbs, HE MMEIOLIIME BO3MOXHOCTA CaMOCTOATEIBHOIO
NEePEIBUKEHUS, TOMYCKAIOTCSI 3a4€T C COIIPOBOXKIAIOIIMMHU.

[Ipu mpoMexyTO4HOH aTTecTaly 00y4aroIUMCs yCTaHABIMBACTCS OLEHKA
«OTJIMYHO», «XOpOIIO», «YyIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBbHO». [lpn
HEsIBKE 00yYaroIerocst Ha 3a4eT B BEIOMOCTH JIEJIAETCs 3alIUCh «HE SBUJICS.

Cnucok BOIPOCOB K IK3aMeHy
4 cemecTp, 2 KypcC

l. AnasnTrueckass XUMHS U XUMHYECKUM aHanu3. OCHOBHBIEC pa3lenbl
COBPEMEHHOW aHAJUTUYECKOW XUMUMU.

2. AHanuTHYeCKME TMpPU3HAKA BEUIECTB M AHAJIUTUYECKUE PEAKIMH.
[ToaroroBka oOpasiia Kk aHaIu3y.

3. Kparkuii WCTOPUYECKHI OYEPK pPa3BUTUS AHAIMTUYECKOM XHWMHH.
[IpumMeHeHne MeTo10B aHATUTUYECKON XUMUH B (papMaLyH.

4. HekoTopple IOJOKEHUS TEOPUU PACTBOPOB DJIEKTPOJUTOB M 3aKOHA
JNENUCTBYIOIMX MAcC, IPUMEHSAEMBIX B aHAIUTHYECKOW XUMUMU.

5. KHCIIOTHO-OCHOBHBIE PABHOBECHSI M X POJIb B AHAJIMTHYECKOW XUMUHN

6. 'eTeporeHHbIE PABHOBECUS B CUCTEME OCAJOK - HACBHIIICHHBIA PacTBOP
MaJIOPACTBOPUMOTO 3IEKTPOJIUTA U UX POJIb B AHAJIMTUYECKON XUMUU

7. OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE PAaBHOBECHS W HUX poOib B
AHAJIMTUYECKOU XUMHH.

8. PaBHOBeCHSI KOMIUIEKCOOOPa30BaHUA U UX POJIb B AHAIUTUYECKON XUMUHU.

9. IIpuMeHeHrEe OPraHNYECKUX PEAreHTOB B AHAJTUTHYECKON XUMUHU.

10. Meroasl pa3zieneHuss U KOHUEHTPUPOBAHUS BELIECTB B aHAIUTHYECKOU
XUMUH.

11. KauecTBeHHblli aHan3. KauecTBEHHBIN aHAM3 KATHOHOB U @aHHOHOB.

12. KauecTBEHHBIN XUMUYECKUN aHaJIN3 BEIIESCTBA.
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13. Ilpumenenue ¢uznueckux M (U3MKO-XMMHYECKUX METOAOB B
Ka4E€CTBEHHOM aHAJIA3E.

14. KonnuectBeHnubiii ananu3. Knaccudukaiums METO10B KOJTUYECTBEHHOTO
aHanu3a. Posb 1 3HaU€HNE KOJIMYECTBEHHOI0 aHAIN3a B (hapMaluu.

15. Cratuctuueckas o0paboTKa pe3yabTaTOB KOJIMUECTBEHHOTO aHAIN3a.

16. XumMuueckue TUTPUMETPUUECKUE METO/IbI aHaIN3a (TUTPUMETPUS).

17. TunoBble pacyeTbl B TUTPUMETPUUYECKOM aHaiu3e. Buasl (mpuemsi)
tuTpoBaHus. Kinaccudukanus MeToq0B TUTPUMETPHUUECKOIO aHAIIN3A.

18. KucmotHo-ocHOBHOE THTpOBaHue. MHaukatopel MeTroga KHCIOTHO-
OCHOBHOTO THUTpOBaHUS. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHUA. OmUOKU
KHCJIOTHO-OCHOBHOT'O TUTPOBAaHHMS

19.  OxucauTenbHO-BOCCTAHOBUTEIBHOE  TUTpOBaHWe.  MHIUMKATOPBI
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHOIO ~ TUTPOBaHUA. KpHUBBIE  OKUCIMTENIBHO-
BOCCTAHOBUTEJIBHOIO THUTpOBaHUs. IMHOUMKAaTOpHbIE OMIMOKH OKHUCIUTENBHO-
BOCCTAaHOBUTEIBHOTO TUTPOBAHUS.

20. Meroapl OKCUAMMETPUH: NEPMAHTAHATOMETPHUS, AUXPOMATOMETPHS,
NOAUMETPUS, XJIOPUOAOMETPHS,

21. Mertonbl OKCUJIUMETPUMU: MOJIATOMETPUS, OpoMaromMeTpus,
HUTPUTOMETPUSL, LIEPUMETPHSL.

22. KomnekcumeTpuiyeckoe  TUTPOBAHHUE. MepKypuMeTpUIECKOe
TUTPOBAHUE.

23. KOMIIIEKCOHOMETpPHS, HHIUKATOPbl KOMIUIEKCOHOMETPUH, KpPHUBBIC
KOMILJIEKCOHOMETPUYECKOTO0 TUTPOBAHUSL.

24. OcaputenpHoe TUTpOBaHWE. KpuBble 0CATUTEIBHOTO TUTPOBAHMUSI.
ApPreHTOMETpUYECKOE TUTPOBAHUE, TUOLIMAHATOMETPUYECKOE TUTPOBAHUE,

25. OcagurenpHOE THUTpOBaHUE. MEpPKYypOMETPUUYECKOE TUTPOBAHUE,
rekcaratodeppaMeTpruuecKoe TUTPOBAHUE, CYJIb(HAaTOMETPUUECKOE TUTPOBAHHE.

26. TutpoBaHne B HEBOAHBIX cpenax. CyIIHOCTb METOJla KHUCJIOTHO-
OCHOBHOI'O TUTPOBAHMS B HEBOJHBIX cpenax. IIpuMeHeHHne KUCIOTHO-OCHOBHOIO
TUTPOBAHUS B HEBOAHBIX CpEiax.

27. I'paBumetpuueckuii ananu3. Knaccudukaiuss METOIOB I'paBUMETPHH.
Meron ocaxxnenus. [Ipumepsl rpaBUMETPUYECKUX ONIPEACICHUMN.

28. NuctpymeHTanbHble ((PU3UKO-XMMUYECKHE) MeToAbl aHanu3a. OOmias
XapaKTepUCTHKA, UX KIacCU(PHUKAIMS, TOCTOMHCTBA U HEJJOCTATKH.

29. DneKTpOXMMHUYECKHE METOAbI aHanu3a. [loTeHnoMeTpuuecKuii aHaIus.
[IpsiMast MOTEHUMOMETPHS U MOTEHIMOMETPUYECKOE TUTPOBAHUE.

30. Konaykromerpuueckuii aHanu3. IIpsmasg KoHOykTOMETpus U
KOHJIYKTOMETPUYECKOE TUTPOBAHHUE.

31. Ionsporpaduyeckii aHaau3. AMIEPOMETPUUECKOE TUTPOBAHUE
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32. Kynonomerpuueckuii aHanu3. [lonarue o0 351eKTpOrpaBUMETPUUECKOM
aHaJIH3e.

33. Onrtnueckue MeToApl aHanu3a. Knaccuukanuss ONTHYECKUX METOJ0B
aHaJIN3a.

34, MonekyJIapHbId CHEKTPaJbHBIA aHaIM3 B YIbTPadUOICTOBON U
BUJIMMOM 00JIACTSAX CIIEKTpA.

35. Konopumerpus. DoOTOKOJIOPUMETPUS, (HOTOIIEKTPOKOIOPUMETPHSI.
KonuuectBeHHBINM (oTOMETpUUECKU aHAIN3.

36. CnextpodoTomeTpruuecknii ananus. Y paBaenue byrepa-JlamGepta bepa.
HucTpyMeHTaNbHBIE CpeICcTBA crieKTpodoToMeTpruieckoro anainu3a. Oomas cxema
IPOBEICHUSI CIIEKTPO(POTOMETPHUUECKOTO AHAIIN3A.

37. AtoMHas aOCOpPOIIMOHHASI CIEKTPOCKONUsA. MeTojpl aTOMHU3alUuUd B
aTOMHO-a0CcopOLIMOHHOM aHanu3e. Amnmapartypa. OO0gacT NpUMEHEHUS aTOMHO-
a0COpOIIMOHHOTO aHAJIN3A.

38. JlromunecnentHolii aHamu3. CymHocTs MeTona. Kiaccudukanus
JOMHUHECHeHIMI. DIyopecueHTHBIM aHalii3, OCHOBHBIE XapaKTEPUCTUKH U
3aKOHOMEPHOCTH JIFOMUHECHEeHIMU. KoauuecTBEHHBIN (IIyOpEeCIEHTHBIN aHaIu3.
OKCTPaKIMOHHO-()ITyOPECUEHTHBIN aHAIN3.

39. PedpakromeTpus.

40. Xpomatorpadusa. Knaccudpukauus xpomaTtorpaduyeckux METO/I0B
aHanu3a. Teopus xpomarorpapuueckoro paszaeneHus. CeleKTUBHOCTb U
3¢ (HEeKTUBHOCTH XPOMATOrpauuecKoro pa3aeieHusl.

41. T'a3oBas xpomarorpadus. AmnmapaTypa, IeTeKTopbl. lloaBrkHbIE H
HenoABWXHbIE (pa3el. [[puMeHeHre B (papMalieBTUHUECKOM aHAIIU3E.

42. BoicokodddexTuBHas KUAKOCTHAs Xpomatorpadus. Amnmnaparypa,
netektopsl. [loaBMKHBIE U HEMOJABUKHBIE (a3bl. TpeOoBaHuUs, NPEAbIBISIEMbIE K
smoeHTaM. [lpumenenune B papMalieBTUUECKOM aHAIU3E.

IIpumepHbIN nepeYeHsb 32124 K IK3aMeHY

1. Paccuuraiite, kakoi o06mem 1,0 M pactBopa HuTpata cepebpa
HeoOxoaumo B3aTh Ay npurotosienus 300 ma 0,1 M pactBopa. Paccuumraiite
Maccy HaBECKM HATpHs XJIOPHUAA, HEOOXOAuMyto Juisl mpurotosienus 250 mia 0,1
M pactBopa. M (1/1 NaCl)= 58,45 r/monb. PaccuuraiiTe TUTp U MOJSIPHYIO
KOHIICHTPAIMIO SKBUBAJIEHTA PACTBOPA HATPHUS XJIOPUJIA, €CIIU JIJIsl IPUTOTOBJICHUS
250 mu ero pactBopa 6su10 B3sTO 1,46991 cyxoro BemiecTBa. Paccunraiite TuTp 1
MOJISIPHYIO KOHIIGHTpAIIMIO JKBHBAJICHTA pacTBOpa HUTpaTra cepebpa, eciu Ha
TUTpOBaHWE 25 M ero ObUIO wu3pacxogoBaHo 24,1 M HaTpus XJopuja
(xoHuentpanus paccuntana Baie). M(1/1AgNO3)= 169,87t/ monb. PaccuuTaiite
TUTpP pacTBOpa HUTpaTa cepedpa 1o HaTpuio xjopuay. Paccuuraiite maccy HaTpus

36



xJiopuja B kojioe oobemom 100 mi, eciu Ha TuTpoBaHue 10 M1 ero pacTBopa ObLIO
3arpadyeHo 9,1 ma HuTpata cepebpa (KOHIIEHTpaIlus paccuuTaHa Boiiie). HazoBure
METOJl, TATPAHT, UHAUKATOP, HATUIIIUTE YPABHECHUS PEAKIIUA.

2. HaBecky mpenapata HoBokanHa maccoit 1,3890 r pactBopunu B Boje U
nonyurin 100,00 cm3 pactBopa. Ha Hutputomerpuueckoe tutpoBanue 20,00 cm3
sToro pactBopa uzpacxomoBamu 10,00 cM3 cTaHgapTHOrO pacTBOpa HUTpaTa
HaTpusa ¢ MoysipHoM KoHneHTparumed 0,1010 monws/mm3. PaccuuTaiite MOJSpHYIO
KOHILIEHTPAI[MIO TMPUTOTOBIIEHHOTO pacTBOpa HOBOKaWHA, €ro THUTP, Maccy
HOBOKavHa M MAacCOBYIO JIO0JII0 HOBOKamHa B mpenapare. MonspHas Macca
HOBOKanHa paBHa 272,78 r/MOJb

3. Ilpn apreHToMeTpuYeCcKOM ONPEACICHUN XJIOPHUI-MHOB HAa TUTPOBAHUE
20,00 cm3  pactBOopa  xjopuaa  Harpus ~ 3arpadeHo 18,00  cm3
CTaHapTU3UPOBAHHOTO pacTBOpa HUTpaATa cepedpa C MOJSPHOU KOHIEHTpAIUEH
0,0459 wmonb/mM3. Paccuuraiite MOJSIPHYIO KOHIICHTpPAILUIO, TUTP pacTBOpa
XJIOpUJA HATPUS U MACCY XJIOpUJIa HAaTPUs B paCTBOPE.

4. ITpu KOMIVIEKCOHOMETPUYECKOM aHAIN3€ PACTBOPA XJIOpUAA Kaablus IS
unbekuuii k 10,00 cm3 pactBopa npubdasuian 90,00 cm3 Boas! u nomyuwiu 100,00
CcM3 MCXOAHOro aHaimm3upyemoro pactsopa. Ha mpsimoe tutpoanme 10,00 cm3
UCXOAHOIO aHAJIM3MPYEMOrO pacTBopa B cpele aMMmuayHoro Oydepa
uspacxoqoBanu 8,67 cm3 cranmaptHoro 0,05000 monw/mm3 pactBopa D/TA.
Onpenenute Maccy Kalblivsl B UCXO0AHOM pacTBope u maccy CaCI2°6H20 B 1 cm3
pacTBoOpa 115l UHBEKIUH.

5. Jlns onpeneneHuss aMMHaKa B COJIM aMMOHHUS METOJIOM 3aMECTUTEIBLHOTO
(KOCBEHHOT0) TUTPOBAHUSI U3 aHaIU3Upyemoro pactBopa oosemom 100,00 cm3,
COJIEp>Kalllero COoJIib aMMOHUA, 0ToOpanu anukBoTy 10,00 cm3 u npubaBumu K He
n30BITOK pacTBOpa (opManpaeruna. Kucnory, oOpa3oBaBIIyOCS TpH pEeaKLIUU
dbopmanbreruaa ¢ karmonamu ammonus: 4NH4+ + 6H2CO = (CH2)6N4+4H++
6H20 oTTUTpOBaIM TUTPOBAHHBIM PACTBOPOM THApPOKCHIA HaTpus oobemoM 9,00
cm3 ¢ xounentparueit 0,1000 monws/am3. PaccumtaiiTe Maccy amMMuaka B
aHAIM3UPYEMOM PacTBOPE.

6. Jlns onpeaenenuss meau (II) meTonoM 3amMecTUTENHLHOIO (KOCBEHHOTO)
TUTPOBAHUS U3 aHanu3upyemoro pactBopa coiu meau (II) oosemom 100,00 cm3
oToOpanu alukBOTHYI0 yacTh 15,00 cm3, npubaBwim Kk Hel pa30aBICHHYIO
CEpHYIO KUCIOTY M M30BITOK PacTBOPA MOMIA Kalus. VoM, BBIACIMBIIMIACS TIPH
peakiuu ¢ menpto (II), oTTUTpoBanmM TUTPOBAHHBIM PACTBOPOM THOCYIb(aTa
HaTpusi oOvemMom 6 cM3 c kouneHtpamueirt 0,0500 monws/am3. Paccuwnraiite
MOJISIPHYIO ~ KOHIIGHTPAllUIO OJKBHMBajleHTa, TUTp U Maccy wmeau (1) B
aHAIM3UPYEMOM PacTBOPE.
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7. st onpeeneHus OpOMUI-MOHOB METO/I0M 0o0paTHOro
apreHToMeTpuueckoro tutpoBanus npurotoBunau 50,00 cm3 pactBopa Opomuaa
kamua. K 15,00 cm3 pganHoro pactBopa npubaBuinu 20,00 cM3 TUTpOBaHHOIO
pacTBopa HuTpata cepedpa c konneHtpamuerr 0,05000 momp/am3. M30bITOK
KaTHOHOB cepedpa, He BCTYNMBIIMX B PEAKIUI0 ¢ OpOMUA-MOHAMH, OTTUTPOBAIU
4,50 cM3 TUTPOBAHHOTO pacTBOpa THOLIMAHATA AaMMOHHS C KOHILIEHTpaluen

8. Ilpu ompeneneHuu anOMUHUSA B JIEKAPCTBEHHOM IIperapare ajroMar
(MaaJloKCc) METOAOM OOpPaTHOTO KOMILJIEKCOHOMETPUUECKOTO TUTPOBAHUS HABECKY
npenapara maccoi 1,0000 T mepeBenu B COJMSTHOKUCIBIA pacTBOp oObemMom 200
cm3. Jlig mpoBeneHHsl aHanu3a oToOpamu anukBoTy 25,00 cM3 MmoiaydeHHOTO
pacTBopa, paszbaBwiu Bojou, mpubaBumu 25,00 cm3 crangaptaoro 0,05000
Mouib/nM3 pactBopa, DJATA u auneratusiii Oydep (pH=4,5). PactBop Harpenwu,
MOCJIe OXJIAXKICHUS MPUOABWIM alleTOH, AUTU30H (MHAMKATOP) U OTTUTPOBAJIH
u30bITok DJITA TutpoBanusiM 0,05000 monb/aM3 pacTBopoM cyibdara IIMHKA
ZnSO4 1o mepexojla OKpacKH pacTBOpa M3 3€J€HON B po30Byr. Ha TuTpoBaHue
m3pacxoaoBamu 16,83 cm3 pactBopa ZnSO4. Onpenenure mMaccy U MacCOBYIO
JIOJII0 AJIFOMUHUS B aHAIM3UPYEMOM IIpenapare.

9. Hagecky uccnenyemoro obpasma maccoit 0,3961 r, B KoTOpoii MOXKeET
HaxoauThesl onHo m3 BemiecTB: NaOH, Na2CO3, NaHCO3 wmnu omHa U3 cMmecen
NaOH+Na2CO3, Na2CO3+NaHCO3, pactBopwiri B BOAE U OTTUTPOBAIH
tutpoBaHHbiM pacTBopoM HCI ¢ C(1/1HCI1)=0,09561 monb/am3 mocieaoBaTeIbHO
C JByMs UHAuUKatopamu: (peHondTareuHOM U  METUJIOBBIM  OPaHKEBHIM
COOTBETCTBEHHO CIEAyIOIMMHU oObeMaMmu Kuciotel: 17,20 cm3 u 29,40 cm3.
Onpenenure COCTaB HCCIEIyEMOro oOpa3lla W PacCUUTAUTE MAaCCOBYIO JOJIIO
BEIIIECTBA UM KOMIIOHEHTOB B HEM.

10. O6pazen; npenapara Bukacosa Cl11H9INaO5S*3H20 maccoii 0,3005 r
MEPEBEIIM B PACTBOP U IOCJIE €ro BOCCTAHOBJIEHUS LIMHKOBOW MBUIBIO B KHUCIION
Cpele MOJIyYEHHBIH PacTBOpP, COAEpIKAIUK MPOAYKT BOCCTAHOBJIEHUSI BHUKACOJA,
OTTUTPOBAIM TUTPOBAHHBIM pacTBopoM cyibdara mepus (IV) B mpucyrcrBum
WHAUKAaTOpa OpTopeHaHTpoiduHa. Ha TuTpoBaHME aHaIM3MPYEMOro pacTBOpa
u3pacxonoBano 17,65 cM3 Tutpanta ¢ TuTpoM 1o Bukacoiny T(Ced+/
Bukacon)=0,01652 r/cm3. PaccuuraiiTe Maccy M MAacCOBYIO JIOJIO BHKacojia B
aHanu3upyemoM olOpasiie npemnapara.

KpnTeme BBICTABJICHHUSA OLCHKH CTYACHTY HA JK3aMCECHC 110
JUCIHUILINHE «KAHAJIUTHYECKAS XMMHUSD)

| Onenka 3avera | TpeGoBanus k cOPMHPOBAHHBLIM KOMITETEHIHAM
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«OTIINYHO»

O1eHKa «OTJIMYHO» BBICTABIISIETCS CTYICHTY, €CJIM OH TITyOOKO M MPOYHO
YCBOMJI TIPOTPAMMHBIM MaTepuaj, HMCUEpIIbIBAIOIIE, MOCIEI0BATENbHO,
YETKO W JIOTUYECKU CTPOMHO €ro M3Jara€T, YyMEET TECHO YBS3bIBaTh
TEOPHIO C TIPAKTHKON, CBOOOJHO CIIPABIIACTCS C 33Ja4yaMH, BOPOCAMU U
JpYyrMMU BHJAaMU NPUMEHEHUS 3HAHWW, MpPUYEM HE 3aTPyIHSETCS C
OTBETOM IIPU BUJIOM3MEHEHUU 3a/JaHH, UCIIONb3YET B OTBETE MaTepUall
MOHOTpaUIECKON JIMTEPATYPhl, MPABHILHO OOOCHOBBIBACT IMPHHSITOC
pelieHue, BIIaIeeT Pa3HOCTOPOHHMMH HaBbIKAMU UM NpPHUEMaMH
BBIIIOJIHGHHSI ~ MPAKTUYECKUX 3a4a4 IO METOAOJOTMUA  HAay4YHBIX
HCCIIeI0OBaHUN.

«XOpOouIo»

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Mate€puajl, IrpaMOTHO MW 10 CYIIECTBY H3Jara€t €ro, HE OJOIyCKasd
CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMpaBUIIbHO IIPUMEHACT
TCOPCTUYCCKHUEC IIOJOKCHUA IMMPU PCHICHUU MPAKTHUYCCKHUX BOIIPOCOB U
3ajga4, BJIaaccT HCO6XOI[I/IMI)IMI/I HaBbIKAMH 1 IPUCMAMHU UX BBIIIOJIHCHHUSA

«YOOBJIETBOPUTEIIHLHO»

OLeHKa «y/IOBJICTBOPHTEIBHO» BBICTABISCTCS CTYICHTY, €CIU OH UMEET
3HAaHUS TOJBKO OCHOBHOTO MarepHalia, HO HE YCBOWI €ro JeTalei,
JIOMYCKaeT HETOYHOCTH, HEJIOCTATOYHO IpaBHIbHBIC (HOPMYIHUPOBKH,
HApYLICHUs.  JIOTUYECKOW  MOCICJOBATENBHOCTH B H3JIOKECHHU
OPOrPaMMHOI0 MaTepHalia, HCIBITHIBACT 3aTPYAHCHHS IPU BBIMOJIHEHUH
MPAaKTUYECKUX PadoT.

«HEYOOBJICTBOPUTECIBHO»

OHGHKa «CHECYOOBJICTBOPUTCIIbHO» BBICTABJISICTCA CTYACHTY, KOTOpBIP'I HE
3HA€T 3HAYUTEIBHOM YAaCTH NOPOrpaMMHOIO MaTepuana, AOMyCKaeT
CYIIIECTBCHHBIE OINMMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyTHEHHSIMH
BBINIOJIHACT ~ MpakTUueckue  paborel. Kak  mpaBwio,  oreHKa
«HEYJOBJIETBOPUTENBHO» CTAaBUTCA CTYIEHTaM, KOTOpbIE HE MOTYT
MPOJOJDKATE ~ OOydeHWe  0e3  JOMONHUTENBHBIX  3aHATHA  TIO
COOTBETCTBYIOIIEN JUCIUILIIUHE.
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