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1. He.]'ll/l H 3aJ1a4M OCBOCHHUSA TUCHUIIJIMHBI

JucuumimHa « AHATUTHYECKast XUMUS» OTHOCUTCS K Ooky 1 mucturumma @I'OC Beiciiero
npodeccnoHaTBFHOrO 00pa30BaHus U NpeAHa3HaYeHa Ui CTYJAeHTOB crenuansHocti 33.05.01. -
®apmanus. M3ydeHue TUCHUILIUHBI CIMOCOOCTBYET Pa3BUTHIO IO3HABATEIBHBIX HHTEPECOB,
WHTEJUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH, CAaMOCTOSITEIIbBHOCTA B TPUOOPETEHUN HOBBIX
3HAHHH.

Hannass pabouas mporpamMma IIOCBSIICHA XUMHYECKAM OCHOBAM ITOHUMAaHWU
MIPUPOJTHBIX W TEXHOTCHHBIX SIBJICHHH, C YYeTOM CIICIMATU3AI[MN BBITYCKHUKOB WHCTHUTYTA
XMMHH A OHMOJIOTHH.

Hens: CdopmupoBarh CHOCOOHOCTh TPOBEIEHUS XHMHUUYECKOTO  JKCIEPUMEHTA
OCHOBHBIMM CHUHTCTHYCCKUMHU W AHAJIUTUYCCKHUMU MCETOJAMH TIIOJYYCHHUSA W HCCICOAOBAHUA
XUMHUYCCKUX BCUICCTB 1 peaKuHﬁ

3amauu:

e CdopmupoBaTh HaBBIKU MTPOBEACHUS XUMHUYECKOTO SKCIIEPUMEHTA

e CdopmupoBaTh  CIIOCOOHOCTH TPHUMEHEHHS  OCHOBHBIX  CHHTETHYCCKUX U
AHAIIUTUYCCKUX MCTOAOB IMOJYUYCHHA W HCCICAOBAHUA XHUMHWYCCKHUX BCIICCTB JIsI IIPOBCIACHUA
XHUMHYECKOTO IKCIICPUMEHTA.

2. Mecro nucuuniuabl B crpykrype OIIOII BO

Hucuunnuua b1.0.14 «AHanuTuyeckass Xumus» OTHOCUTCS K bioky 1 JucuurimHbl
(Mmomymu) ob6s3atensHOM yactu OITOIT BO — mporpammbl crienpaivTeTa Mo CIeHATbHOCTH
33.05.01 ®apmanus.

JUis ocBOEHMsSI NaHHOW JUCLUMILIMHBI, CTYACHTHI JOJDKHBI BIAAETh CJEIYIOIIMMHU
3HAHUSIMH: 3HATh OCHOBHBIE 3aKOHBI XUMHMHM M 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakiuii, yMeTb IOJIb30BAaTbCS XHMHMUYECKMMHU pEaKTUBAMHU U XHUMHUYECKOH MOcynoil ¢
coOJI0IeHHeM HOPM M TIPABUJI TEXHUKH 0€301TaCHOCTH.

JlucuuminHa Mo3BOJHUT PACIIMPUTh TEOPETHUECKYIO MOJrOTOBKY OakaiaBpa, MOJIYYUTh
MPAKTUYECKHE HABBIKU IO aHAJN3y U CUHTE3y HEOPTaHUUECKUX COCAMHEHUN.

OcBoeHNE OCHOBHBIX TMOJOXKEHHI [OaHHOW JUCHMIUIMHBI W HABBIKOB MPOBEACHUS
HEOOXOIUMO JJIsi M TPOXOXKIEHUS NPEIAUIUIOMHONW NPAKTHUKH M HAMHMCAaHUS BBIMTYCKHOU
KBATM(UKAIIMOHHON paboThI (0akamaBpCKOi paboTHI).

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHUS CO/IeP:KAHUS TUCHUILIUHBI

B xonme u3ydeHHs] TUCHUIUIMHBI «AHAIUTHYECKas XUMUS» TOJDKHBI OBITH CPOPMUPOBAHBI
3HAHUS U YMEHHUSI UCTIOJIh30BaTh: (yHIAMEHTaJIbHbIEC MOHSATHUS, 3aKOHBI, MOJICIH KIIACCUYECKON U
COBpPEMEHHON xumuu. HM3yueHue AMCUMIUIMHBI "AHanuTHYecKas XWUMHS" HaIlpaBJIE€HO Ha
dbopMupoBaHue cieayrolel oomenpodeccuoHanTbHON KOMIIETEHITNH:

OIIK-1 - Crioco6eH ucnoiap30BaTh OCHOBHBIE OMOIOTHYECKHE, (PU3UKO-XUMUYECKHUE,
XUMHYECKHE, MaTeMaTHYeCKHe METONbl ISl Pa3paOOTKH, HCCIEAOBAHUNW U IKCHEPTHU3BI
JIEKapCTBEHHBIX CPEACTB, M3TOTOBIICHUS JIEKAPCTBEHHBIX MIPENapaToB

B pesynbraTe ocBoeHus yueOHOM AUCHUIUIMHBI CTYICHT JOJKEH:

3HaTh:

-3HATh METPOJIOTUYECKUE OCHOBBI aHATTUTHUECKON XUMUMU;

-XapaKTepHble KAueCTBEHHBIC PEAKIIMH OMpPEJEICHUs KAaTHUOHOB, AHWUOHOB, pEaKIUU
TUIPOJIN3a, OKUCIICHHs], BO30OHOBJIICHHE U MOHHBIA OOMEH; XOJ aHalIM3a CMECH KaTHOHOB HIIU
AHHOHOB;

-OCHOBHBIE METObI KOJIMUECTBEHHOIO aHAIN3a: BECOBOH 1 00bEMHBIH;



- OCHOBHBIC MAaTCMAaTUUYCCKUC IPUCMBI BBIUMCIICHUHA B BECOBOM H TATPOMETPHUICCKOM

aHaJmn3e;

-CIIOCOOBI MPUTOTOBJICHUSI PACTBOPOB PA3JIIMUHBIX KOHIEHTPALUHA.

YMmerh:

-Ha OCHOBC TCOPCTHUYCCKUX 3HAHUH OLICHUTH BO3MO>XHOCTH MCTOOOB, 000CHOBAHHO

BBIOpATh METOJ;

- COCTABJIATh CXEMY aHAJIM3a JJIA I/ICCJIGI[OBaHI/Iﬁ 1 3KCIICPTU3LI JICKAPCTBCHHBIX CPEACTB.

Baanern:
-HaBBIKAMHU  pabOTHI
peaKTUBaMu;

C OCHOBHBIM AaHaJIUTHUYCCKUM O6OPYI[0BaHI/IeM,

Mocyion u

- OCHOBHBIMHM IpHEMaMH MAaT€MaTU4YeCKOW 0OpabOTKM pe3yabTaTOB MCCIEIOBAHUN U
AKCIEPTU3BI JIEKAPCTBEHHBIX MIPENAPATOB C IPUMEHEHNEM BbIUUCIUTENIbHON TEXHUKH.

-BBITIOJIHATH

Ka4€CTBCHHBIC

pcakuuun BBIABJIICHUA

KaTHuOHOB

HIIN

AHHUOHOB;

IMPUTOTOBJICHUEC PACTBOPOB PA3SIUYHBIX KOHHGHTpaHI/H\/JI, B3BC€IIMBATh Ha TEXHUYCECKUX U

AHAIIUTUYCCKUX BECAX,

4. Coaep:xkanue U CTPYKTYpPa IMCUUILIUHBI

Taonuuya 1. Cooepicanue oucyuniunvl <Ananumuueckas Xumua», nepeueHt OUEHOUYHBIX
cpeocme u KOHMpPOIUPyemvlxX KOMnemeHyuil

Kon
koHTponupye | HammeHoB
Ne HaumeHoBaHue MOH aHue
Conep:xanue pasaena
n/n pa3nena/ TeMbl KOMIETEHIIUU | OI[€HOYHOT
(unu ee 0 cpeacTBa
YaCTH)
1 2 3 4
\ PA3JIEJI |. TEOPETUYECKHUE OCHOBBI YIIPABJIEHUS PUCKAMHU
1. Tema: AHanmuTHYeCKHe 3amadu OIIK-1
«BBenenue». U T[PUHUUIIBI  aHAIUTHYECKUX
Hcropuueckast cpaBka | onpeaeseHu J3: P: T
1 OCHOBHBIE Knaccuduxanus Pl“é' J’1Pf
MOJIOKEHUS AHAJTUTUYECKUX METOJI0B T
. JUCKYCCHUU;
AHAIMTUYECKON XMMUU | aHAIM3a Ot60p po6
MIPE3EHTAIl
[ToaroroBka mpoObI K aHAIHU3Y .
Cranusa usmepeHus
OueHka pe3yapTaToB
W3MEPEHUMN
2. Tema: AHanuTuyeckue OIIK-1
«KayecTBEeHHBIN peakuu M crmocoObl  HX
aHaIu3 BEILECTB. | BHINOJHEHUSI. Kucnotno-
Anamu3 katuoHoB I-III | ocHOBHBIE peakiuu. 3: P: T
AQHAIIMTUYECKUX TPYIII» Peaxnuun PFC,%' J’1P?
OcHoOBHbIE MOHSATHS | KOMILIEKCOOOPa30BaHHUSL. T
JUCKYCCHUU;
KaueCTBEHHOTO Peakuuu ocaxnenus.
MPE3EHTAIl
aHaimusa. Peakuuu .
MOJIMMEPU3ALIUH.
OKHCIIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIHHU.
Peakniuu ¢ BeIZEICHIEM




ra3oB. KauecTBeHHbIE peakuuu
KaK pEeaKIuy MEXK/y MOHAMH.
Y cmoBHS BBITTOJTHCHUS
aHAJUTUIECKUX

Tema: Makpo-, NOJIyMUKpO-, OIIK-1 3; P; T;
«JIpoOHbIit U | MUKPO- U yJIbTPaMUKPOAHAIU3 PI'3; JIP;
CHUCTEMATUYECKUN TexHuKa BHITIOJTHEHUS JIUCKYCCHUU;
aHanus». BAKHEUILINX Ollepalui B [Ipe3eHTAall

KayeCTBEHHOM aHaJIM3E. 17031
Tema: «Ananus IlepBas anasiuTHYECKAst OIIK-1
KAaTHOHOB IV-VI | rpynna karuonos: K, Na®,
AHATUTHIECKHMX NH4", Mg*". Bropas
TPYyIID. aHAJMTUYECKas TpyTa
Knaccugukarus karuonos: Ca’’, Ba?", Sr**.
KaTHOHOB Ha | Katnonsl TpeThei
aHAJTUTUYCCKHUC aHanuTH4ecKoi rpymmel: AT, 3;P; T;
IPYIIIBL. Fe?*, Fe**, Mn**, Zn**, Cr*". PI'3; JIP;
Karnons! yerBepToi JIUCKYCCUU;
AHATMTHYECKOM Ipynmbl: Ag', IIpe3eHTAall
Pb** Hg2?". Iaras uu
aHAJMTUYECKas Tpymmna
kartuoHos: Cu®*, Co*", Ni**,
Cd**, Bi**. lllecras
aHaJIMTUYecKas Tpymnmna
katroHoB: Sn’*, Sn*', Sb*”,
Sb¥*, As*, As>*

Tema: «Ananus [lepBas aHanmuTHYECKas OIIK-1
AHMOHOB I-11I | rpynma asnoHOB:SO4%", SO3%.

AHATUTHYECKHX S203%, CO3%, Si03%, PO4*. I3;P; T;
TPYII. AHHMOHBI BTOPOM PI'3; JIP;
Knaccuduxkanus anamuTudeckoit rpymmsl: Cl', Br- JIUCKYCCHH;
AQHHUOHOB Ha |, I, S . AHMOHEBI TpeTheit Mpe3eHTall
AHAJIUTUYECKUE aHanmuTU4Yeckoit rpynmsr: NO*- uu
TPYIIIbI. NO?. AHanu3 cyxoii CoH.

Tonkoc0MHAsE XpoMaTorpadusi.

Tewma: Metonabl OIIK-1
«KonuvecTBeHHbIN KOJIMYECTBEHHOTO aHaym3a
XUMHYECKUH  aHaiu3 | (XUMUYECKHE, ¢buznueckue, J13: P: T:
BEIIECTB. OMOJIOTUYECKHE). Pl"é' J’IPf
I'paBumeTpuyeckuit Craructuueckas T

JTUCKYCCHUU;
aHaIN3» 00paboTka pe3yabTaToB
MPE3eHTAll
KOJIMYECTBEHHOTO aHaJIM3a.
I'paBuMeTpHUYECKUIL 1
aHaJIu3.

Tema: XuMH4YecKue OIIK-1
«Turpumerpus» TUTPUMETPUYECKHUE METOIbI A3; P; T;

aHajau3a. PI'3; JIP;
Kucnorno-ocHoBHoE JIUCKYCCHUU;

TUTPOBAHUE. MPE3eHTAll
TuTpoBaHue B HEBOJHBIX uu

cpenax.




TUTPOBAHUE.

TUTPOBAHUE.

OKHUCIIUTETBHO-
BOCCTAHOBUTEIHHOE

Komruekcumerpuueckoe

OcanurenbHOE TUTPOBAHUE.

8. Tema:
«MHCTpYMEHTaIbHBIE
(pu3uKO-xMMHUYECKHE)
METO/Ib aHATTN32

DIEeKTPOXUMHUYECKU
€ METO/IbI aHAITN3A.

aHajJIn3a.

TUTPOBAHUE.

TUTPOBAHUE.

OOmas xapakTepucTUKa
UHCTPYMEHTAJIBHBIX
XMMHMUYECKHX) METOJIOB aHAJIN3a.

OnTu4ecKre MeTO bl

(pusuxo-

Xpomarorpapuieckue
METO/Ibl aHaJIN3a.
[Torenumomerpruueckoe

AMIiepoMeTprIecKoe

OIIK-1

13, P; T,
PI'3; JIP;
JIMCKYCCHH,
[Ipe3eHTAall
nn

Ha u3ydenue kypca otBoautrcs 252

yacoB (7 3.e.), U3 HUX: KOHTaKTHasi padota 144

4., B TOM YHMCJIe JEKIMOHHBIX — 36 yacoB; naboparopHsix — 108 vaca; camocrosiTebHas padota
crtyneHta 81 waca; 3aBepiiaeTcs Sk3aMeHOM (27 9acoB).

CTpyKTypa AUCHMILUINHBI «KAHAJIUTHYECKAS XUMHUS»
Obwas mpyooemkocms oucuyuniunsvt cocmaeisem 1 zauemnvix eounuy (252 uacos).

Tabnuua 2
BUJI PABOTbI TpynoeMKoCTb, Yachl
2 cemecTp 3 cemecTp Bcero
OO0uiast Tpy10€eMKOCTh AN CIUTITMHBI 144 108 252
(B yacax)
KonrakTHasi pabora B yacax: 90 54 144
Jlexumnonnsie 3ansatust (J1) 18 18 36
[Ipaktuueckue 3anstus (113) He He -
MPEYCMOTPEHBI | MPEYCMOTPEHBI
Cemunapckue 3ausatus (C3) He He -
MPEYCMOTPEHBI | PEIYCMOTPEHBI
JlaGopaTtopHubie paboTs (JIP) 72 36 108
CamocrosiTesibHas padora (B yacax) 54 27 81
Pacuetrno-rpaduueckoe 3ananue (PI'3) He He -
MPEAYCMOTPEHO | MPEAYCMOTPEHO
Pegepar (P) He He -
MPEAYCMOTPEH | TPEeayCMOTPEH
Occe (D) He He -
MPEAYCMOTPEHO | TMPEAYCMOTPEHO
KonTponsHas padora (K) 6 6 12
CaMOCTOATENBHOE N3YUEHHUE PA3/IEIOB 48 21 69
KypcoBas patora (KP) - - -
KypcoBoii npoekr (KII) - - -
IoaroroBka um NpoxoxxkaeHNe NPOMEKYTOTHOM - 27 27
arrecTanuu (KOHTPOJIb)
Bua npomMeKyTo4HOM aTTecTaluu - 3K3aMeH 9K3aMeH




Tabauya 3. Jlekyuonnvie 3ansamus

Ne
/o

Tema

1.

IloHsTHE aHAIMTUYECKOM XMMHH, €€ IICIH M 3aJadu. XUMHUYCCKHN aHalIu3, €ro 3aJadu.
Merto1b1, CIIOCOOBI M OCHOBHBIE TIOHATHS KAYSCTBEHHOTO aHAJIM3a.

TpeboBanus kK peareHTaM, peakuusM. XapaKTEPUCTHKH peareHToB. UyBCTBUTEIBHOCTD H
ciocoObl ee BeIpakeHUs. M30mpartenbHOCTh. J[pOOHBI M CHCTEMAaTHYECKUH aHaJIM3.
@DakTOpBbl, yBEINYUBAIOIINE YYBCTBUTEIBHOCTh U N30MPATEIbHOCTh

3aKoHBI U TEOPUH, JIeXKAIl[Me B OCHOBE aHanuTH4Yecko xumuu. [IpaBuio u cneactsus u3
3aKOHOB CTE€PEOXMMHH. 3aKOHBI COXpaHEHMsI Macchl U 3apsaa. OCHOBHBbIE MOJIOXKEHUS
TEOPUHU CHIIBHBIX AJIEKTPOJINTOB (MOHHBIE THPATHI, NOHHBIE MApBhI).

HNonnas cuia pacTBOpPOB, AKTHMBHOCTh HOHOB, KOA(QQGUIMEHT AaKTUBHOCTU. THIIBI
KOHCTAHT 2J1eKTPOIUTOB. KOHCTaHTBI KMCIIOT, OCHOBAHUM.

KoHCTaHTBI KOMITJIEKCHBIX MOHOB U MaJIOPACTBOPUMBIX CHJIBHBIX 3JIEKTPOJIMTOB. BBIBOJ
BBIPAKEHUSI KOHCTAHTHI PAaBHOBECHsSI PEAKITUH, MPOTEKAIOMUX O€3 M3MEHEHHS CTEINEH!
OKHCJICHUS aTOMOB 2JIEMEHTOB. BO3MOKHOCTH KOHCTaHTHI M €€ pacinpoBKa.

[Tonsitne o pynkuuu I1 u ycnoBus nporekanus peakiuil. TUIBI XUMHUYECKUX peaKLIUi.

PaBHOBecue B peakuusax — ocaxaeHHs  («0CaloK»  -«HACBILICHHBI  PacTBOPY).
PactBopumocte. Pacuer pactBopumocTu. MoOHHOe mnpou3BeneHHME W TIPOU3BEIACHUE
PacTBOPHUMOCTH.

[TonsiTue W pacyer MPaAKTUYECKOW MOIHOTHI OCaXACHUA. DaKTOpbl, BIUAIONIME Ha
MOJHOTY ocaxkaeHus. [IpaBuna apoo6HOTO Oocaknenus. CoBMecTHOE ocaxkaeHue. Kpurepuii
pacTBOpPEHUs 0CAKOB.

Teopuss MOHHBIX paBHOBECUN NPUMEHUTENBHO K KHCIOTHO-OCHOBHBIM PEAKIIHSIM.
HeBonubie pactBoputenu, kinaccudukamnus. ABTonporonu3. AOcomtoTHas mkaiza pH wu
mkana pH st pa36aBieHHBIX PaCTBOPOB, B T.4. BOAHBIX. PacyeT pH B unCTHIX pacTBOpax
KHCJIOT, OCHOBAHUM, CMECH KHUCJIOT U OCHOBAHHIA.

[TonaTre akTHMBHON M OOIIEW KHUCIOTHOCTH M mienodHocTd. Pacder pH B pactBopax
KHCIIOT, OCHOBAaHHI M B IMPUCYTCTBUU OJHOMMEHHBIX M MOCTOPOHHUX HOHOB. BydepHsblit
s dekt. OCHOBHBIE OJIOKEHUSI TEOPUH KUCIOT U ocHOBaHUM bpencrena-Jloypu.

10.

OcHOBHbBIE TIOJIOKEHHMSI TEOPUM KHUCIOT M OCHOBaHUU bpeHcrena (3aBepiieHue).
KoHcranTa paBHOBECHS KUCIIOTHO-OCHOBHBIX PEAKIIHIA.

11.

Bydepubie pactBopsl (moHsATHE, THUIBI, (QOpMyIbl pacuera). bydepHas eMKocTsb,
MIPUMEHEHNE B aHAITM3E.

12.

l'unponus coselt Kak YaCTHBIN CiTydail KUCIOTHO-OCHOBHOTO B3auMoieicTBuUs. DopMyIibl
pacuera pH B pacTBopax ruaponusyromuxcs coineil. [lpumenenue B ananuse u Gpapmaiuu.

13.

Metonpl pasnieneHus U KOHIEHTPUPOBaHMs. Xpomarorpapuyeckue METOAbl aHalln3a.
Knaccudpukanmuss mno tunmy copbuun. bymaxknHas xpomarorpadus, TOHKOCIOWHAs
xpomatorpadus. [Ipumenenne. BBeeHne B SKCTpaKIIMOHHBIE METOIBI pa3/IeNICHUSI.

14.

Teopm{ HMOHHBIX paBHOBeCI/Iﬁ MPUMCHHUTCIIBHO K peaKknusM OKHCJICHUA u
BOCCTaHOBJIcHHSA. KadecTBEeHHBIE M KOJHYCCTBCHHBIC XapaKTCPpUCTUKH. ypaBHCHI/Ie
HepHCTa. cDaKTOpH, BJIMAIOIHUC HA 3HAYCHUC PCAOKCTIOTCHIIMAJIA.

15.

BBenenne B KOJIMYECTBEHHBIN aHamm3. Llenn M OCHOBHBIC MOHATHUS KOJMYECTBEHHOTO
aHanmu3a. DakTop SKBUBAJICHTHOCTH BEUIECTB, YUYACTBYIOUIMX B PEAKIUSAX Pa3HOTO THUIIA.
Cpennss npoba. [Ipo6ootbop.

16.

I'paBuMeTprYECKUN aHAIM3.

17.

Beenenue B TI/ITpI/IMCTpI/I‘{CCKI/Iﬁ a”anu3. Buasl TUTPOBAHMUA.

18.

Benenue B (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG MCTOJbI aHaJIn3a. OnTuueckue METOJbI aHaJIku3a.
QHCKTPOXI/IMI/ILICCKI/IC MCETO/JbI aHAaJInu3a. CHCKTpaJ'IBHBIC MCTOJbI aHaJIN3a




Tabnuya 4 Ilpakxmuueckue 3auamus (cCeMuHapbl) He nPedycmMompeHul

Tabruya 5. Jlabopamophwvle pabomoel no oucyuniune (Mooyir0) « AHarumu4eckas Xumusy

Ne Tema

/1

1. | IlpaBuia paboTsl B XumMuieckoii maboparopun. Texnuka 6e3onacuoctu. VccnenoBanue
JCHCTBYS KUCJIOT M OCHOBAHMI HA KATHOHHI S-, p-, d-, DJICMEHTOB.

2. | Peakuuu u aHanu3 cMecu KaTHOHOB | aHATMTHYECKON TPYyNIIBL.

3. | Peakuuu n ananus cMecu katuoHoB Il aHanuTHyeckoil rpynmsl.

4. | Peakuuu xatronoB Il ananmuTHUeCKON TPYyNIIBL.

5. | Aramm3 cmecu katnoHOB [-11laHamuTnyeckux rpymnm.

6. | Peakuuu u aHanu3 cMecu KaTuoHOB [V aHanmuTHYeCKOM Tpynmsbl.

7. | Peakunm kaTHOHOB V-VI aHaIMTUYECKUX TPYIIIL.

8. | Ananus cMecu katnoHoB [V-VI ananutryeckux rpyn.

9. | Peakuuu n aHayu3 cMecu aHUOHOB | rpymbl.
WccnenoBanue neiictBus cosieil cepedbpa u 6apysi Ha aHUOHBI pP-U d-3JI€eMEHTOB

10. | Peakunu u ananu3 cmecu aHuoHOB 11 u 11 rpymm.

11. | AHasin3 cmecu aHMOHOB.

12. | AHanu3 cyxoi cosu

13. | AHanu3 IeKapCTBEHHOTO BEIECTBA B JIGKAPCTBEHHOU (hopMe.

14. | TonkocnoitHas, OymaxkHas U ocazouHas xpomarorpadus. Pa3znenenne u oOHapyxeHHE
katuoHoB VI, IVu Il rpynm, oprannyeckux BENiecTB.

15. | Okcrpakius.

16. | I'paBuMeTpuyeckuii ananuz. OnpeneseHrue MacChl CEPHON KUCIOTBHI.

17. | I'paBumerpuuecknii ananms. Onpenenenne maccel xxenesa (I11) xmopuaa.

18. | Turpumerpuueckuii aHainusz. [[poBepka BMECTUMOCTH MEPHOU MOCYbI.

19. | AnkanuMmerpudeckoe TuTpoBanue. OnpenenacHre Macchl KMCIOTHI B pacTBOPE.

20. | Aungumerpuueckoe TUTpoBaHue. OnpeeneHue Macchl HaTpus (Kajius) kapOoHata B
pacTBope.

21. | Aungumerpudeckoe TuTpoBaHue. OmpenencHHe Macchl HAaTpus THAPOKCHIA W HaTpus
kapOoHaTa; HaTpUsl KapOoHaTa U HATPUs TH]
pokapOoHaTa IpU COBMECTHOM NPHCYTCTBUU B PaCTBOPE; OOLIEH I1IETOYHOCTH PACTBOPA.

22. | Ilepmanranaromerpudeckoe TUTpoBanue. ONpeeneHne Macchl OKCalnaToB B PaCTBOPE.

23. | Mogomerpuueckoe TutpoBanue. OnpeaesieHne Macchl Kaiaus IEpMaHTraHara B pacTBOPE.

24. | luxpomaroMmerpuyeckoe TuTpoBanue. OnpezaeneHne MmaccoBoi gonu coiu xenesa (1) B
CYXOHM CMecH C HaTpus Cylb(aToMm.

25. | Aprentomerpuueckoe TUTpoBanue. OnpezeneHue Kanus (HaTpus) OpomMuia B pacTBOpe
00paTHBIM TUTPOBAHUEM.

26. | KommiekconoMeTpuueckoe TUTpoBaHue. OnpenesieHne Macchl KalblUs U MarHus npu
COBMECTHOM NPUCYTCTBUHU B PACTBOpPE; 0OLIEH KECTKOCTH PacTBOpA.

27. | KommnekcoHoMeTpuueckoe TUTpoBanue. OnpesereHne Macchl aTllOMUHNS 00paTHBIM
TUTPOBAHUEM.

28. | MonoobmenHas xpomarorpadus. OnpeaeneHne Macchl coJieil MeOUHbIX METaJIOB U
KaJIbIUS B PACTBOPE.

29. | ®oToanerpokosopumerpus. Onpenenenue maccol Hukens (I1) B pactsope.

30. | Poromerpuueckoe TuTpoBaHue. OnpeneneHue Macchl KaJIMUsl B pacTBOPE.

31. | [lorerumomeTpruueckoe TuTpoBanue. OnpeaeneHne Macchbl YKCYCHOW KMCIIOTHI; HATpUs

kapOonara; gochopHoii kucnoTsl. Kynonomerpuueckoe TurpoBanue. OnpeaenaeHne Macchl




CEpHOM KUCIIOTHI; MacChl HATPUs THOCYIb(aTa B pacTBOPE.

32. | Amnepomerpuueckoe Tutpoanne. Onpenenenue maccsl xkenesa (I)cynndara B pactBope.

Tabnuya 6. Camocmosmenvhoe uzyuenue pazoenos OUCYUNIUHbL (MOOYJis)

n;_)n Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITEIIEHOE U3yUCHHE

1. | Kimaccuduranus S5KCTpaKIIMOHHBIX CHCTEM.

2. | XI1opuoIMMEeTpHIECKOe THTPOBAHUE.

3. | Momaromerpuyeckoe TUTPOBAHUE.

4. | CynbdaTomMeTprUiecKoe TUTPOBAHUE.

5. | IIpaBuna ocaxxaenusi. CoBMecTHOE ocaxkieHue. Kpurepuil pacTBOpeHus 0CaKoB.

6. | 'asoxkuakocTHast xpomaTorpadus

7. | Oprannveckue peareHThbl B aHATUTUYECKON XUMHUH

8. | [lonsTHE O «COBMECTHMOCTW» BEIIECTB KHCIOTHOTO W OCHOBHOTO XapakTepa IpH
COBMECTHOM TIPUCYTCTBHHU B CHCTEME.

9. | Cpennsis mpoba. [IpoGooTOop paznuyHbIx 00pa3oB (BO3ayXa, BOJbI, IOYBBI H JIP.)

5. OueHouHble MaTepHAJbl JJsl TEKylero M pPYyO0eKHOro KOHTPOJIA YCNeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAMU

KoneunsiMu  pe3yapTaTaMM  OCBOEHHUS  MPOrpaMMbl  JAUCHUUIUIMHBI  SIBJISIOTCS
chopMUPOBaHHbIE KOTHUTUBHBIE IECKPUITOPBI «3HATHY», «YMEThY, «BIAJETh)», PACIHCAHHBIE T10
OTJIEeNbHBIM KOMIEeTeHUIHsIM. POpMUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOIUT B TEUEHUE BCETO
ceMecTpa 10 dTarnaM B paMKax pa3JIMYHOTO BUJA 3aHITUI U CAMOCTOSTEIbHON pabOTHI.

B xone uzyueHust JUCUMILTUHBI IPEyCMAaTPUBAIOTCS meKywuil, pyoedicHullti KOHMpOJib U
NPOMENCYMOYHASL AMMeCmayusl.

5.1. OueHovHble MaTePHAJIbI ISl TEKYIIET0 KOHTPOJIS.

Ilenp Tekymero KOHTPOJIS — OIICHKA Pe3yJbTaTOB pabOThI B CEMECTpe M 00ecreueHHe
CBOCBPEMCHHOW OOpaTHOM CBSI3H, JUIi KOPPEKIUH OOYUEHUsI, aKTUBHU3AIUU CaMOCTOSTCIBHON
pabotel oOyuaromierocs. OOBEKTOM TEKYIIETO KOHTPOJS SBISIOTCS KOHKPETU3UPOBAHHBIC
pe3yabTaThl 00yueHHs (y4eOHbIC JOCTHXKEHHS ) TIO AUCIUTUINHE

Texywuii KOHmMpoOAb YCIIEBAEMOCTH OOECIICUMBACT OIICHUBAHHE XOJa OCBOCHHS
TUCIMIUINHBI «AHATUTHYECKAasT XUMHUS» M BKJIIOYACT: OTBEThI Ha TCOPETHYECKHE BOIPOCHI Ha
MPAKTUYECKOM 3aHSATHH, PEIICHUE TMPAKTHYECKHX 3aJad M BBINOJHCHHE 3aJaHMi Ha
1abopaTOPHOM 3aHATHUHU, CAMOCTOSTEIBHOE BBITIOJIHEHUE MHIMBUIYATbHBIX JTOMAIIHUX 3aJaHUN
(Hampumep, perieHne 3aa4) ¢ OTYETOM (3aIIUTOI) B YCTAHOBIEHHBIN CPOK.

Ornenka KayecTBa IIOATOTOBKM Ha OCHOBAHMHM BBIITOJHEHHBIX 3aJaHUNA BeIeTcs
npernojaBatesnieM (C OOCYXJAEHHEM pe3ylbTaToB), Oaibl HAYUCIAIOTCS B 3aBUCHMOCTH OT
CJI0KHOCTH 3aJaHHs

5.1.1. Bompochl mo JiaGopaTOpPHBLIM PadoTaM AUCHHUILUIMHBI «AHAIUTHYECKAS XHMHS»,
KOHTpoupYyeMble aucuumauabr: OIK-1

1.Monnas cuia pacTBOpPOB, AKTHUBHOCTH HOHOB, KOB(I)(I)I/ILII/ICHT aKTUBHOCTH. THIIBI
KOHCTAHT 3JICKTPOJIUTOB. KoncranTel KHUCJIOT, OCHOBaAHMH.




2.KoHCTaHTBI KOMIIJIEKCHBIX HOHOB ¥ MaJIOPACTBOPUMBIX CHJIBHBIX 3JIEKTPOJIUTOB.

3. BeIBoJ BeIpakeHUSI KOHCTAHThI PAaBHOBECHSI PEAKIMI, MPOTEKAIOMINX 0€3 M3MEHEHUS
CTETIEHU OKUCIICHHUS aTOMOB 3JIEMEHTOB. BO3MOKHOCTH KOHCTAHTHI U €€ paciIn(poBKa.

4 Tlonstue o ¢pynkuuu I1 u ycnoBust mpoTekanus peakuid. TUITBI XUMUYECKUX PEaKIIHA.

5. PactBopumocts. Pacuer pactBopuMoctu. MOHHOE NPOM3BEICHHUE U IMPOU3BEICHUE
pPacTBOPUMOCTH.

6. [lonsATHe W pacyeT MPAKTHUYECKOW MOJTHOTHI ocaxaeHus. MaxkTopbl, BIMAIONINE HA
noJNHOTY ocaxzaeHus. [lpaBmna ngpobHoro ocaxneHus. CoBMecTHoe ocaxieHue. Kputepuit
pacTBOpPEHUS OCA/IKOB.

7.Teopuss MOHHBIX PABHOBECUN NPHUMEHUTEIBHO K KHUCIOTHO-OCHOBHBIM PEAKIMIM.
HeBonnbie pactBoputenu, kinaccudukanus. AptonpoTonu3. Pacyer pH B 4muCTBIX pacTBOpax
KHCJIOT, OCHOBAHMH, CMECH KHUCIIOT ¥ OCHOBAHHIA.

8.IlonaTrue akTUBHOW M OOIIEH KUCIOTHOCTU U TienoyHocTH. Pacuer pH B pacTBOpax
KHCJIOT, OCHOBAHWI U B IPUCYTCTBUH OJHOUMEHHBIX U IOCTOPOHHHUX MOHOB.

9. Bydepnsiit 3¢dexr. OcHOBHBIE NOJIOKEHUS TEOPUH KUCIOT U OCHOBaHM bpeHcrena-
Jloypu.

10. KoHcTaHTa paBHOBECHS KMCIOTHO-OCHOBHBIX peakuuil. [ToHstue o «coBMecTUMOCTH
BEILIECTB KUCJIOTHOIO U OCHOBHOTO XapakTepa Py COBMECTHOM IIPUCYTCTBHUH B CHCTEME.

11.bydepubie pacTtBOpbl (MOHSATHE, TUIBI, (QOpMyNbl pacuera). bydepHas eMKocTb,
IIPUMEHEHHE B AaHAIIU3E.

Kpumepuu oyenku évtnonnenus 1aoopamopHsix paoom:

«omauunoy (6 0ayIOB) CTaBUTCS, €CIU BBITIOJIHEHBI BCe TPEOOBaHMS K HANHMCAHUIO
3ammuTe pedepara: o0o3HaUeHA MpodieMa W 00OCHOBaHA €€ aKTyalbHOCTh, CHEJaH KPaTKUH
aHaM3 Pa3IMYHBIX TOYEK 3PEHHS Ha pacCMaTpUBAEMYIO MPOOJIEeMy W JIOTHYHO H3JIOKEHA
COOCTBEHHAsi TMO3MIHS, CHOPMYITHPOBAHBI BBIBOABI, TEMa PACKPBITa TOJHOCTHIO, BBIICPKaH
00beM, coONIIOIeHBI TPeOOBaHMS K BHENTHEMY O(OpMIICHHIO, JaHBI NMPAaBUIbHBIE OTBETHl Ha
JOTIOJTHUTEIIbHBIE BOMPOCHl. OOyJaromuiicsi TPOSBUI HHUIUATHBY, TBOPYECKUH TOIXO/I,
CIOCOOHOCTH K BBINIOJHEHHIO CIIOXKHBIX 33J1aHUH, OpraHu3aoHHble criocoOHoCcTH. OT™MEYaeTcst
CIOCOOHOCTh K MyOJNMYHON KOMMYHHKAIUU. JJOKyMeHTanus mpejcTaBieHa B cpok. [ToHOCThIO
odopmIIeHa B COOTBETCTBUU C TPEOOBAHHSIMH

«xopowoy (4 Gamna) — BBIMOJHEHBI OCHOBHBIE TpeOOBaHUSA K pedepaTy W €ro 3alluTe
BBITIOJIHEHBI, HO TPU A3TOM JIOMYIICHBI HEMOYETHl. B YacCTHOCTH, MMEIOTCS HETOYHOCTH B
W3JIOKEHUM MaTepHalia; OTCYTCTBYET JIOTHYECKasl IOCIEI0BATEILHOCTh B CYXJICHUSX;, HE
BbIIEp)KaH 00bEM pedepara; MMEIOTCsS YIOyIIEHUs B OQOPMIICHHH; Ha JOTIOJIHHUTEIIBHBIC
BOMPOCHI TMPH 3alllUTe JaHbl HEMOJHbIe OTBEThl. OOydaromuiics AOCTATOYHO MOJIHO, HO 0e3
WHUIMATUBBI ¥ TBOPYECKUX HAXOJIOK BBITIOJHUI BO3JIOKEHHBIC Ha HEro 3ajauu. JloKyMeHTalus
MPEJCTaBICHA JOCTATOYHO MOJIHO U B CPOK, HO C HEKOTOPBIMH HEJJOPaOOTKAMHU

«yoognemeopumenvroy (2 0amia) — HMEIOTCS CYIIECTBEHHblE OTCTYIJICHHUS OT
TpeOoBaHUi K pedepupoBaHuio. B WacTHOCTH, TeMa OCBEIICHA JIUINb YAaCTUYHO; JOIMYIICHBI
(akTHueckue omMOKH B COJepKaHUU pedepara WM IPU OTBETE HA JOMOIHUTENbHBIE BOIIPOCHI;
BO BpeMs 3alluThl OTCYTCTBYeT BbIBOJ. OOydaromuiics BBIIOJHMI OOJBIIYIO YacTh
BO3JI0KEHHOW Ha HEro paboThl. JloMmyIIeHbl CyIIECTBEHHbIE OTCTYIIeHU. JJoKyMeHTalus ciaHa
CO 3HAYUTENbHBIM ono3aanueM (6osee Heaenn). OTCYTCTBYIOT OTJENbHbIE (PAarMEHTHI.

«neyoosnremeopumenvrnoy (MeHee 2 0OamioB) — TemMa pedepara He PpacKphITa,
oOHapyXH1BaeTcsl CyLIECTBEHHOE HENOHUMaHMe Mpobaembl. OOydaromuiicss He BBIIOIHWI CBOU
3a/la4d WJIM BBIOJHUI JIMIIb OTACIbHBIE HECYIIECTBEHHbIE MOpydeHHs. JloOKyMeHTanus He
claHa.

5.1.2. Ouyenounvie mamepuaivl 0Nl CAMOCHOAMENbHOU pabombvl  00y4aloue2ocs
(munosvie 3a0auu), konmpoaupyemvle komnemenyuu: OIK-1




[lepedyenb TUNIOBBIX 33124 [T CAMOCTOSITEIEHON PabOTHl CHOPMUPOBAH B COOTBETCTBUH C
TEeMATHUKON MPAKTUYECKUX 3aHATUH M0 TUCHHUILTMHE KAHATMTUYECKAS XUMUS.

Hwxke mnpuBogsATCs NpUMEpPHl MaTEpUANOB, HCHOJB3YEMBIX IS MPOMEKYTOYHOTO
KOHTPOJISL 3HaHUH B paMKaxX CaMOCTOSTEIbHOIN pabOTHI CTYAEHTOB IO JIA0OpPaTOPHBIM paboTam
(poBoAMTCS TOCHIE 3alIUThl BCEX JIAOOPATOPHBIX pabOT MO BOMpOCaM, IMPEACTABICHHBIM B
METOIUYECKUX U3JaHUSAX 10 JaOOpaTOpHBIM paboTam).

BapuanTt Nel.

1. CocraBuTh XOJ aHANH3a M TEOPETHYECKH OOOCHOBATH METOABI pa3fieeHHs |
OTIpe/IeNIeHNs] CMECH CIIETYIOIINX KATHOHOB!

1. K, Na®, NHs", Mg*".Ca*"

2. K*, Na®, NH4", Li*, Mg*".

3. Ba®*, Ca**, Sr**, Ag", Pb*".

4. K, Na®, NHs", Mg**, Ca*

5.K', NHs*, Mg*", Ca**, Ag", Ba*".

6. K, Na*, Mg**, Ba*", Ca*", Ag", Pb*".

7. K%, Na', Ba*", Ca*", Sr**, Pb*".

Kaxaplii  CTyIeHT JOJDKEH CaMOCTOSTENLHO —IpopadoTaTh pPa3IMYHBIE  METOJIBI
pasJIeNeHus U OTIPE/IeICHHs] CMECH KaTHOHOB. X0JT aHAIN3a YKa3aHHEIX cMeceil KAaTHOHOB MOYKET
OBITH COCTABJIEH C YIETOM Pa3INYHbIX BAPHAHTOB KJIaCCU(PUKAIMHA KATHOHOB.

Memoouueckue pekomeHOayuu no peweHuro 3a0ay

Tema: PaBHOBeECHE B cCHCTEME OCaJIOK — paCTBOP

I'eTeporennas (HEOMHOPOIHAS) CHCTEMa COCTOMT M3 ABYX (ha3: HACHIIIEHHOTO PacTBOpa
AIIEKTPOJIUTA U Ocajka. B 3Toil cucteMe ycTaHaBiIMBaeTCsl TMHAMUYECKOE PaBHOBECHE:

BaSO4) D Ba** + - 24S0O

K »To#1 paBHOBECHOI cuCTeME MPUMEHUM 3aKOH JIEUCTBUSI MACC, UCXOAS U3 KOTOPOIO
MOXXHO cOpMyIMpoBaTh MpaBuio mpousBeaeHuss pactsopumoctd (IIP): mnpousBenenue
KOHLIEHTPALM MOHOB TPYAHOPACTBOPHUMOIO 3JIEKTPOJIMTA B €ro HACBHIIICHHOM PAacTBOPE €CTh
BEJTMYMHA MMOCTOSHHAS NIPU JaHHOUW TeMIepaType:

[TPBaSOs = [Ba*"] [ - 24S0 ]

Ecnu B popmyiie uMeroTcs cTeXuoMeTpudeckue K03 PUIHEeHTHI, TO

OHM BXOJST B ypaBHEHHE KaK MOKa3aTeNM CTENEeHU, B KOTOPbIE HEOOXOIUMO BO3BECTHU
KOHLIEHTPAILUX HOHOB.

[IpousBeneHrne pacCTBOPUMOCTH XapaKTepU3yeT paCTBOPUMOCThH BeIlle-

cTBa: ueM Oobiiie 3HaueHue [1P, Tem Gombilie pacTBOPUMOCTS.

[Ipu Gosiee TOUHBIX pacueTax HEOOXOIUMO BMECTO KOHIICHTPAIM MOHOB MCHOJIB30BaTh
3HAYEHUS! aKTUBHOCTEH, YUUTHIBAIOIINX JIEKTPOCTATUUECKUE B3aUMOJICHCTBUS MEKy HOHAMH.

AKTUBHOCTH HOHOB MPOTIOPIIHOHATBHBI KOHIICHTPALIUSIM:

a=nC. (1.1)

3neck H=a /C — k03hUIUEHT aKTUBHOCTH, 3aBUCSIINHA OT KOHIICH-

Tpaluii U 3apsS70B BCEX HOHOB B PACTBOPE, a TAK)KE OT COOCTBEHHOTO 3apsi-

Jla MOHa.

OOBIYHO TIPH pEIIeHUH 3a/1a4 3HaYeHUS K03(PPUIIMEHTOB aKTUBHOCTH

He paccuuThIBatOTCA. COOTBETCTBYIOIINE PACUETHI BHIIIOIHSIOTCS, €CIIH

HEO0OXOIMMOCTh WX MPOBEICHUS YKA3bIBACTCS UJIH TOPa3yMEBaETCs B yC-

JIOBUM 33/1a4H.

IIpuMeps! pelieHus 3a1a4



[Tpumeps! 1-2 nomoryt Bam npu pemenun 3agau Ne 1-5.

Ilpumep 1. BoIYucauTh IpoU3BEICHNE PACTBOPUMOCTH HOAH A cepeod-
pa Agl, ecu pacTBopuMOCTb 3T0i cosu ipu Temneparype 25°C paBHa
2,865 - 107 r/n.

Pewenue. XumMuueckoe paBHOBECHE B HAChIILIEHHOM pacTBope Agl
OTIMCHIBAETCS YPAaBHEHHEM

Agl| DAg +1°

3anuiieM BbIpaXeHHE NIPOU3BEACHNS PACTBOPUMOCTH JIJIsl HOUAA Ce-
pebpa:

IIPAgl = [Ag'] [I']

Berarcnum pacTBOpUMOCTh Houaa cepedpa (Moib/im). Tak kak Mo-
nspHast macca Agl cocrasnsier 234,772 r/mMmoinb, To KoHLIeHTpauus Agl B
pactBope Oyaer

[Agl] =2,865- 1075/ 234,772 = 1,22 - 10°® Monb/n.

[Ipu gucconmanu Kaxa0ro MoJisi HoAuaa cepedpa oopazyercst 1 MoJib
Ag" u 1 mons I". CrieioBaTeNbHO, UX KOHIEHTPALMU PABHBI:
[Ag]=[I"]=[Agl] = 1,22 - 10~® moms/n.

IMoxacrasnss 3aavenus [Ag'] u [['] B ypaBHeHUE IPOU3BEIEHUS pac-
TBOPUMOCTH, TTOITyIHM

IMPAgl =1,22-10%-1,22-10%=1,5-107"¢,

Ilpumep 2. Berancnute nponsseneHue pacreopumoctu AgoCrOsy, ecnu

B 100 M HackIeHHOTO pactBopa ero coaepxkurcs 0,002156 r.

Pewenue. Hatinem pactBopuMocTs XpoMara cepedpa (MoJib/i):

B 100 M Hackiennoro pactBopa — 0,002156 r conu

B 1000 M7 x r conn

x=1000 - 0,002156 / 100 = 0,02156 r/n.

Monspaas macca AgrCrOs paHa 331,73 rt/monb, torma pactBopuMocTh AgrCrOs
(Moutp/im) OyneT

[AgCrO4] = 0,02156 /331,73 mons/n = 6,5 - 107 Mons/1.

Xpomar cepebpa JUCCOLUUPYET CASAYIOUINM 00pa3oM:

AgrCrO4] D 2Ag" + - 24CrO

Torna

[Ag]1=2-6,5-107=1,3"-10"* mons/m;

[-24 CrO]=6,5"107 monb/m;

[MTPAg,CrOs = [Ag+]2 [-24CrO]=(1,3-10%2-6,5-10° = 1,1 - 107!,

Kpumepuu opmuposanus ouenoxk no 3a0anuam 011 CAMOCMOAMENbHOU pPadomul
cmyoenma (munoevie 3a0auu):

«omnuynoy (4 Oamnma) - oOywarouiics mMokasan riIyOOKHWE 3HAHUS Marepuaiga Io
MIOCTaBJICHHBIM BOIPOCAaM, TPaMOTHO, JIOTUYHO €ro M3JlaraeT, CTPYKTypHPOBAJl U JIETaIU3UPOBAI
uHpopMalo, wu30eras MPOCTOro MOBTOPEHHS WH(POpMAaMKH W3 TEKCTa, WHQOpPMAIHS
npejcTaBlieHa B nepepaboTaHHOM Buze. CBOOOIHO HCHONB3YEeT HEOOXOIUMbIe (OPMYIbl MPH
pelIeHNH 3a/1ay;

«xopowoy (3 6anna) - oOyJaromuiics TBEpIO 3HAET MaTeprall, TPAMOTHO €TI0 U3JIaracT, He
JIONYCKaeT CYIECTBEHHBIX HETOUHOCTEHN B MpOIlecce PeLIeHus 3a/1ay;

«yoosnemeopumenvroy (206amt) - o0yJaromuiics UMeeT 3HaHUsI OCHOBHOTO MaTepuaia 1o
MIOCTaBJICHHBIM BOINPOCaM, HO HE YCBOWJI €ro JAeTajieid, JOMYCKaeT OTAEIbHbIE HETOUHOCTH MpHU
pelIeHNH 3a/1ay;

«Heyoosiemeopumenvro» (MeHee 2 6aI0B) — 0Oyyaromuiicst JomyckaeT rpyobie olnoKu
B OTBETE Ha MIOCTABJICHHBIE BOTIPOCHI U MIPU PELICHUH 3a]1a4
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5.1.3. TumnoBsle TecTOBBIE 3aJaHUs, KOHTpoaupyeMble komnereHuuu: OK-1; OITK-7
1. B kakoi rpymnmne coaep:karcst ToJibko kaTuonsl [l ananutuyeckoi rpynmsi?
Na";AP*;Fe?";Zn?*"
Cr3+; Fe3+; Mn2+;zn2+
Mn2+;zn2+; Pb2+; Cu2+
4) Ba*"; AP*;Fe*";Zn*"

2. Ilpu Hamu4uK BcexX KaTMOHOB | aHAMUTHUECKOM IpyNIIbl KAKOW U3 HUX OTKPBIBAIOT MEPBHIM?
Na®
Mg2+
NH4"
K+

3. BoiObepute peakTuB i OTKPBITUS KATUOHA AITFOMUHUS
XpoMmarT KaJus
T(pEeHUIaMUuH
OKCUXUHOJIMH
peaktuB Heccnepa

4 1IBeT ocajka, Beinasiuero npu aeicteun KoCrO4 Ha pacTBOp, coaepKaiiuii voH Ag”
HKENTBINA
KpPaCHO-KOPUYHEBBII
OenbIi
YEpHBIN

5.I'pynnoBo# peakTuB Ha KATUOHBI [ rpyniibl
H2SO4
(NH4)2CO3
NH4OH
HCl

6.3Hauenune 0y(depHbIX paCTBOPOB
nobIiatoT pH pacteopa
camwkaroT pH pactBopa
noepkuBaroT pH=const
He BimsitoT Ha pH pactBopa

7.Cpena pactBopa conu AlCl;
clraboieoyyas
KHCTas
HEWUTpaibHas
IeI0YHAS

8. B kakoli rpymre coiep)karcs TOJbKO KaTHOHBI | aHaIMTHYeCKON IpyIIbI?
Na';APP";Fe?";Zn*"
NH4"Cr"; Mg :Zn*
NH4"; Mg?*; Na*;K*;

4) Na';K*; Fe**;Zn*

9. Ilpu Hanmnuuu Becex kaTHoHOB I aHanmuTHYECKO! TpyIIbI KAKOM U3 HUX OTKPBIBAIOT IIEPBBIM?
Cr3+;
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Fe*;
FeZ'Ff
4) A13+;

10. BriGepute peakTuB AJ1s1 OTKPBITHSI KaTHOHA cepedpa
noaua Kanus
XpomaT KaJlus
TUAPOKCU aMMOHMS

4) ruApOKCU HATPUS

11. Liger ocazka, Beimasmiero mpu aeiictsuu KoCrOs Ha pacTBOp, coepkamuii non Ba?*
Oenblii
KENTHIN
KPaCHO-KOPUYHEBBII
royryooi

12. I'pynnoBo# peakTB Ha AHMOHBI | rpynIIbI
HCl
AgNO;
PbNO;3
NaNO:;

13. 3aKoH AEHCTBUS MACC BBIPAKAET 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT
TEeMIEPaTypbl
KaTajanu3aTopoB
KOHLIEHTPALUU
MIPUPO/IbI BEIIECTB

14.
VYKaxute, Kakhe U3 MePEeUnCICHHBIX IPYII pacTBOPOB uMeroT pH>7?
FeCls3;CuSOg4; NaBr
MgSO4;NaCl; FeBr
BaS; NaNOy; K>S0O3
Pb(NO3)2;KCl; KNO>

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0anuam:
(3 Oamnma) — mnoaydaroT oOydyarolmiuecss ¢ NPaBUWIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble Bonpockl. BeimonneHo 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;
(26am1a) — nosy4aroT 0Oydarommecs ¢ NpPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 80 —99 % ot ob11ero o0beMa 3aaHHBIX TECTOBBIX BOIIPOCOB;
(1 Oamma) — mnomyvaroT oOydyaromuecss ¢ NPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BONpockl — 60 —79% oT 0611ero o6bemMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB;
(0 6amn) — mostyyaroT oOydJaroluecs MpaBHIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — MeHee 40-59 % ot o61iero o6bema 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.1.4. Bonpocwst na konnoxkeuym, koumponupyemote komnemenyuu: OIK-1
1.TeopeTnyeckre OCHOBBI KaYeCTBEHHOTO M KOJIMYECTBEHHOTO aHanu3a.KauecTBeHHbIE
peakuuu Ha 1, 2, 3 rpynnsl KaTHOHOB. Pemienne 3aau.



2.OKUCINUTENBHO-BOCCTAHOBUTENBHBIE paBHOBECHSL. PaBHOBecus
KOMIUIeKcooOpa3oBanus. KauecTBeHHbIE peakluy Ha KaTHOHBI 4, 5 1 6 Tpym.

Pewrenue 3anau.

3.KauecTBeHHBIE peakIuy Ha aHUOHBI. Pelienue 3a1ad.

4. I'paBUMETPUYECKUI U TUTPUMETPUUECKUN aHaIU3. Perenue 3anay.

5.0KUCIUTENIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

6.Kommnexcumerpuueckoe Tutpoanue. OcanuTesnbHoe TUTpoBaHue. Perenue 3anay.

7.DU3UKO-XMMHUYECKHE METO bl aHainu3a. OnrTuyeckre MeTo bl aHanu3a. Pemenue 3aqau.

8. XpoMmarorpaduueckrne METOIbI aHaIN3a. Pemenue 3a1ay.

9. CnekrpanbHbie METOAbl aHanmu3a. [IpubOpHl I CHEKTpaIbHOTO aHaJIM3a.
KanubpoBounas kpusasi. Pemenne 3amay.

10. Okcrpakuus. [loagdop peareHTOB Npu HKCTPAKIIMOHHOM pa3jajieHuu. Pemienue 3anau.

Kpumepuu popmuposanus oueHox no KoHmMpoabHbIM moukam (KOHmMpOIbHblE Padonvl;
KOJL10KGUYM)

(7 GaynoB) - craBUTCS 3a pabOTY, BHITIOJHEHHYIO TMOJTHOCTHIO 0€3 OIMMOOK M HEJI0YETOB;
00yJarOIUIACS JIEMOHCTPUPYET 3HAHWUE TCOPETUYECKOTO M TMPAKTHYECKOrOo Marephalia Imo TeMe
MpaKTHUECKOU paboThl, pemeno 100% 3amauq;

(5 Gayma) — craBuTcs 3a pabOTy, BBIMOJIHEHHYIO MOJIHOCTBIO, HO TPH HAJIMYWUA B HEH HE
Oonee omHOM HErpyOoil OIMMOKH M OJHOTO HEJoYeTa, He Oojee Tpex HemoueToB. O0ydarommiics
JEMOHCTPUPYET 3HAHHE TEOPETHUYECKOTO M MPAKTUYECKOTO Marephaya 1Mo TeMe MPaKTHIeCKOM
paboTHI, TOMyCKas He3HAUYNTEITbHBIE HETOYHOCTH TP pelIeHuH 3a1a4, perieno 70% 3amad;

(3 Gayma) — craBUTCS 3a PabOTY, eciu OakaigaBp MPABUIIHHO BBITIOJHWII HE MeHee 2/3 Bcel
paboThl WM JOMYCTHWJI He OoJjiee OMHOW TpyOOl OMMOKKM W JBYX HEJAOYETOB, HE Oosiee OJHOM
rpy0oil u omHOW HerpyOoil ommOKkd, HE Oojee TpeX HErpyObIX OIIMOOK, OJHON Herpyooil.
OOyyJaromuiics 3aTpyaHSAETCS C MPAaBUILHOW OIEHKON TPEUIOKEHHON 3a7auu, JaeT HEMOJHBIA
OTBET, peiieHo 55% 3anau

(Menee 3 GayIOB) — CTAaBUTCS 32 PabOTY, €CIM YHCIIO OIMOOK M HEZI0YETOB MPEBBICHIIO HOPMY
JUTSL OIIEHKH 3 WJIM MPaBUJIHHO BBHIMOJIHEHO MeHee 2/3 Bcel paboThl. OOyJaromuiicsl TaeT HEBEPHYIO
OLICHKY CUTYyalluH, perieHo Menee S0 % 3aaay.

Onenka ydeOHOHW W APYrod MACSITEIBHOCTH CTYACHTOB IO OaUIbHO-PEUTHHIOBOM CHCTEME
JTUCHMIUTUHBI «AHATTUTHYECKAsT XUMUS)

5.2. BOIIPOCBI, BBIHOCHMBIE HA 3K3AMEH,
(konmponupyemsie komnemenyuu: OIK-1)
5.2.2.1.1. Ananmuruueckas  XUMHUS, KaK Hayka O  KayeCTBEHHOM W

KOJIMYCCTBCHHOM COCTAaB€ BCHICCTB M €€ POJIb HA COBPCMCHHOM J3TallC
pa3BUTHA O6H_I€CTBa.

6. OcHoBHBIC CTagun XUMHWYCCKOI'O aHaiu3a. BBI60p MCTOJa aHalin3a U COCTaBJICHUC CXEM
aHaJinu3a.

7. AHaIUTHYECKUH cUTHAI U ToMexu. O0beM I/IH(I)OpMaI_[I/II/I B aHAJINTUYCCKOM CHUTHAJIC.

8. KJ'IaCCI/I(l)I/IKaI_[I/IH HOFpeHIHOCTCﬁ a"Hamm3a. CucTeMaTU4ecKue U CHy‘l&fIHHC TOTpCITHOCTH.
HOFpeH_IHOCTI/I OTJAENBHBIX CTaAUN XMMHYECKOTO aHaJIHn3a.

9. CnocoObl OLCHKHU IPAaBUJIBHOCTHU: HUCIOJIB30BAHUC CTAaHIAPTHBIX 06pa3u013, METOJ
,Z[O6aBOK, MCTOI BaAPbUPOBaHUA HABCCOK, COIIOCTABIICHUC C APYT'UMHU MCTOJaMU.

10. Tumel XHUMHUYECKHX pcakuun B aHAJUTHYECKOM XHMUH. HCHOJ’ILByCMHC MMPOLECCChI:
OCAXKACHUEC, paCTBOPCHUEC, DKCTPAKIUA, COp6I_II/I$I.

11. PaBHOBecue B cUCTEME KHCJIOT, COMPS’KCHHOC OCHOBAHUC U PACTBOPUTCIIb.



12.

13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24.
25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

KomruiekcHbie COeIMHEHMS, UCTIONb3yEMble B aHATUTUYECKON XUMHUH U MX KJIACCH(HUKAIIS
II0 XapakTepy B3aUMOJCHCTBHA METAUI-JIMTAHJA, 110 OJHOPOJHOCTH JIMTAaHIA U
LIEHTPaJIbHOTO UOHA.

Teopus aHasoruii B3aMMOJEHCTBUME HWOHOB METAJUIOB C HEOPraHUYECKMMH DPEareHTaMu
rena H,O, NH; u HoS u O,N,S — coaepxanumu opraHu4ecKuMU peareHTaMmu

OCHOBHbIE HEOPraHWYECKUE U OPraHMYEeCKHE OKUCIUTENU, IPUMEHSEMbIE B aHaJU3e.
Meroas! IpeaBapUTEIBHOIO OKUCIECHNS U BOCCTAHOBIICHUS OIPEIEISIEMOI0O AIEMEHTA.
Baxneiimne OpraHM4ecKue peareHTbl, NPUMEHSAEMbl B aHAIN3E Ui Pa3JCIICHMS,
0OHapyXEeHHUsI, OIIPEICIIEHNS] HOHOB METAJJIOB /Il MACKUPOBAHUS U JIEMaCKUPOBaHUSI.
B3anMopeiicTBre OpraHMYecKUX peareHTOB C OPraHWYECKHMM BELIECTBAMHU: KOMIUIEKCHI
«rocTb-X0351MH»:I1 KOMIUIEKCHI.

[Iponeccel ocaxaeHs U COOCaXAeHNs. PaBHOBecHEe B CHCTEME pacTBOP-0CAIOK.
Krnaccudukanus pasnuyHbeIX BHAOB COOCAXKJIEHUS B aHAIIU3E.

3ajaun ¥ BBIOOpP MeTOoJla OOHApYKEHHMsI W XUMHUYECKUX HIACHTU(PUKAIMN XUMHUYECKUX
coeMHEeHUH. JIpOOHBII U CUCTEMaTHYECKU aHAITH3.

DKcNpecCHbI KaueCTBEHHBIN aHalIn3. TecT-MeToabl OOHApYKEHUS BELIECTB.

Metonpl pa3feneHns U KOHLEHTPUPOBAHHUSA, UX POJb B XMMUYECKOM aHalIM3e, BHIOOp U
OLICHKA.

TeopeTnueckne OCHOBBI METOJIOB 3KCTpakUWU. 3akoH pacnpeneneHus. Knaccuduxarms
9KCTPAKIIMOHHBIX CUCTEM.

KauecTBeHHBIH ¥  KOJMYECTBEHHBbIN XpomaTorpaduyeckuit aHamu3. JKuzakoctHas
xpoMarorpadus.

CymHOCTh rpaBUMETPUYECKOTO METOAA AHAIIN3A, IPEUMYILECTBA U HEAOCTATKU METO/A.
OO6mrast cxema ompeneieHUss B TpaBUMETpHH. TpeOOoBaHUA K OCAKIAEMOW W
TPaBUMETPUIECKOM hopMaM.

Knaccugukanus TUTpUMETPUUECKMX METOJOB aHain3a. TpebdoBaHUs, NMpenbsIBIsIEMbIE K
peakuuu B TATPUMETPHH.

IlepBuuHBIE 1 BTOPUYHBIE CTAHJAPTHI B TATPUMETPUH, TpeOOBaHUs K HUM. DUKCaHAIIBI.
Kpusbie tutpoBaHms u ux BuAbl. Ckadok TUTpoBaHMsA. Todyka DKBUBAJIEHTHOCTH U
KOHEYHasi TOYKa TUHTPOBAHMSL.

KucnotHo-ocHOBHBIE MHAMKATOPBL. [lorpemuoctu TuTpoBaHus.

HonHas 1 HOHHO-XpOoMOdopHas TEOPUN UHIUKATOPOB.

MeTo1bl OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBaHus. [lepManranaromeTpusi.

OcamurensHoe TUTpoBaHHUe. llocTpoeHHe KPUBBIX TUTPOBaHMs, CHOCOOBI OOHAPYXEHHUS
KOHEYHOU TOYKU TUTpOBaHUsA. MIHIUKaTOPBI.

Heoprannueckne M OpraHMyYecKue THUTPAHTBl B KOMIUIEKCOHOMeTpuH. Mcnosb3oBaHue
aMHHO- U KapOOHOBBIX KHCJIOT.

XapaKkTepuCTUKa MEKTPOXUMHUUYECKUX METOJO0B aHanu3a. [lossgpu3anmoHHbIe KpUBBIE U UX
HCIIOJIb30BAHNE B PA3JIMYHBIX DJIEKTPOXUMHUYECKUX METOAX.

KauecTBeHHBI M KOJIMYECTBEHHBIM  aHAIUW3  ATOMHO-DMHCCHOHBIM  METOJZIOM.
MeTtponorudeckue 1 aHAIMTUYECKUE BO3MOKHOCTH.

Cnekrpodoromerpust. PoTOMETpUYECKHE aHATTUTUIECKUE PEAreHThl, TPEOOBAHUS K HUM.
MouekynsipHas JIIOMUHECLEHTHAsI CIIEKTPOCKOIIHSL. Knaccudukanus BUJIOB
JFOMMHECHEHIIMY TI0 UICTOYHUKAM BO30yxieHus. TylieHue JIOMUHECIICHIINY.

OT16op npoObl U MOATOTOBKA MPOOBI K aHAN3y. BCKpbITHIE TPOOHL.

[InamenHast ¢oToMeTpusi B Kaue€CTBEHHOM M KOJIMYECTBEHHBIX aHaiM3ax. leopus M
IIPAKTHKA.

6. MeToanyeckne MaTepuabl, ONpeae/sionme NpoueIypbl OeHNBAHUS 3HAHUN, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeATeIbHOCTH

Maxkcumanbaas cymma (100 6amioB), HaOupaemast CTyJJ€HTOM 10 JUCHUIUIMHE BKIIOYAET



JIBE COCTaBJISIOLIHE:

— nepsas cocmasaAowias — OLEHKA pEryasipHOCTH, CBOEBPEMEHHOCTHM U KadecTBa
BBITMIOJTHEHUST CTYJICHTOM y4eOHOU pa®oThl MO M3YyYCHMIO IUCIHMIUIMHBI B TEUCHHE IEpHoja
W3Y4EHHUs TUCUUIUIMHBI (CEMECTpPA, UM HECKOJIBKUX CEMECTPOB) (cymMma — He 6osee 70 OaioB).
bannbl, xapakTepusyrolue ycrneBaeMoCTh CTyJ€HTa 10 JUCIUILIMHE, HaOUparoTCsl UM B TEUEHUE
BCETo TeproIa 00ydeHHs 32 U3yUEHHE OTAEIBHBIX TEM U BBITIOJHEHHE OTJCIBHBIX BUIOB paloT.

— 8mopas cocmasnAwas — OLeHKa 3HAaHUN CTYJEHTa 10 pe3yIbTaTaM MPOMEKYTOUYHOM
atrectanuu (He 6omee 30 —OamioB).

Kpurtepuem oueHku ypoBHS CPOPMHUPOBAHHOCTHM KOMIIETEHIMI B pamkax y4ueOHOM
TMCUUIUIAHBI «AHAIMTHYECKasi XuMus» B [VcemecTpe sSBiIsieTcst 5K3aMeH.

OOmuii 0amunr TEKymero W pyOeKHOTO KOHTPOJISI CKIIAIBIBACTCS W3  CICIYIOIINX
COCTAaBJISIOLINX MPHUIIOKEHUE 2.

lle./lbm RPOMEINHCYmMOUHBIX ammecmaum? IO JUCHUIIIINHE ABJIACTCA OLICHKA Ka4C€CTBa
OCBOCHUA TUCIUITIIMHBI 06y'~IaI-OHII/IMI/IC$I.

Kpumepuu ouyenku xauecmea oceéoenus oucyunaunst (Ilpunoscenue 3)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHIECKOE COJAEP)KAaHUE Kypca
OCBOEHO IMOJHOCTHI0, 6€3 MpoOeIoB, He0OX0IMMbIE TPAKTHUECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaTepuagom chopMHUpOBaHbI. Bee mpenycMoTpeHHbIE TporpaMMoit 00ydeHus
y4eOHBIC 3a/IaHUSI BHIMOJTHEHBI, KAYECTBO WX BBITIOJHEHHUS OIEHEHO YHUCIIOM 0aJljIoB, OJM3KUM K
MakcuMaiabHOMY. Ha sK3aMeHe cTylieHT 1eMOHCTPUPYET I1yOOKHe 3HAHUS MTPEyCMOTPEHHOTO
MIPOrpaMMoi MaTepuaa, yMeeT YeTKO, JJAKOHUYHO U JIOTUYECKHU MOCIIe0BATEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTniecKoe coaepaHue Kypea
OCBOEHO, HE0OX0IMMbIE MTPAKTUUYECKHE HAaBbIKU PabOTHI C(HOPMUPOBAHBI, BHIIOJHEHHBIE
yueOHbI€ 3a/laHus COJIepKaT He3HAUUTeIbHbIe OlIMOKH. Ha sk3aMeHe cTyeHT 1eMOHCTPUPYET
TBEPJI0€ 3HAHMSI OCHOBHOTO (IIPOTpaMMHOT0) MaTepraia, yMeeT YeTKO, TpaMOTHO, 0e3
CYIIECTBEHHBIX HETOUHOCTEH OTBEYATh HA TIOCTABJICHHbBIE BOIPOCHI.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TEOPETUIYECKOE COJEPKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOIMMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BBITIOJIHEHHbIE yueOHbIE 3aJaHus coJiepKaT rpyosie ommnoOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKaT HETOYHOCTH, ClIabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIEeI0BATeIbHOCTD U3JI0KEHHS MaTepHana

Ouenka «neyoosnremeopumenvho» — om 36 0o 60 6anrnoe — TEOPETUUECKOE
COJIep’)KaHHME Kypca HE OCBOCHO, HEOOXOOUMBbIE TMPAKTUYECKUE HaBBIKU pabOThl HE
chopMUPOBaHbI, BHITIOJTHEHHbIE YUEOHBIE 3a/IaHUs COAEepkKAT IpyOble OMIMOKH, JOMOJHUTEIbHAS
camMocCTOsITeNbHAs padoTa HajJ MaTepUajIoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIIEHUIO
KauecTBa BBIMOJIHEHUS YueOHBIX 3adaHuii. Ha sk3amMeHe CTyIeHT AEMOHCTpPUpPYET HE3HaHUe
3HAYUTENBHON 4YacTH TMPOTPaMMHOIO MaTepHuala, CyIIeCTBEHHbIe OMIMOKM B OTBETax Ha
BOMPOCHI, HEYMEHHE OpPUEHTUPOBAThCS B MaTepuasne, HE3HAHUE OCHOBHBIX TMOHATUHN
JUCIUTLIAHBIL.

Tunosble 3anmanusi, oOecneunBaromue ¢opmupoBanue kommereHiun  OIIK-1
Mpe/ICTaBJIeHbI B Tabnuie 7

Tabnuya 7. Pesynomamol 0ceoenus yueOnot OUCYyunIunbsl, nooaexlcaujue nposepke

Buowst  ouenounozo
Ocnoeénvie

Pesynomamut 00yuenus Hnouxamoput Mamepuana,

(komnemenyuu) 0ocmudiceHus

nokaszamenu OUECHKU

obecneyugaroujue
pe3yibmamog ooyuenusn
KoMnemeHyuu dopmuposanue




KomnemeHyui

OIIK-1-criocoben
HCIIOJIb30BaTh
OCHOBHBIC
OMOJIOTHYECKHE,
(bU3UKO-XUMHUYECKHUE,
XUMHYECKHE,
MaTeMaTHYCCKUe
METObI 11
pa3paboTKH,
HUCCIEIOBAaHUN U
AKCTICPTU3BI
JIEKapCTBEHHBIX
CPEICTB, H3rOTOBIICHHUS
JIEKapCTBEHHBIX
MperapaToB

OIIK-1.2 -
Ipumensem
OCHOBHbIE PU3UKO-
Xumuyeckue u
Xumuyeckue
Memoobl aHAU3A
0711 pazpabomxu,
UCCNIE00B8AHULL U U
9KCHnEepmu3bl
JIEKAPCMBEHHBIX
cpeocms,
JIEKAPCMBEHHO20
pacmumenbHo20
Chipbs U
ouono2uYecKux
00vexmos

3HaTh:

-3HaTh
METPOJIOTHYECKUE OCHOBBI
aHAJTUTUYCCKON XUMUM;

-XapaKTepHbIE
KAUECTBEHHBIE  PEAKLIHH
OIpPENEIEHUs  KaTUOHOB,
aHHOHOB, peakuuu
TUJIPOJIN3A,

BO300OHOBJICHUE Y MOHHBINA

OKHCJICHMUS,

oOMeH;  Xo0n

KaTHuOHOB

aHaJIM3a
cMmecHu WIIH
aHHOHOB;

-OCHOBHBIC MCTOIbI

Tunossie
OIICHOYHBIE
MaTepHabl 1o
1ab0paTopHBIM
paboTtam (paznen
5.1.1);

BOTIPOCHI u
3aJjaHus TUTST
CaMOCTOSATEIBHOTO
W3y4YeHUS (paznen
5.1.2); TUTIOBBIE
TECTOBBIC 3aJIaHHs
(paznmen 5.1.3);

BOIIPOCHI  Ha
KOJUIOKBUYM (pasnen

KOJIMYECTBEHHOTO 5.1.4);
aHanoM3a:  BECOBOM M THIIOBBIC
00BEMHEIN; OLCHOYHBIC
MaTepHaIbl K
) OCHOBHBIC | o sameny (pazmen
NPUHIUIIEL U (HOPMYITBI 5.2.).
BBIYUCIICHUI B BECOBOM M
TUTPOMETPHUUECKOM
aHaJmn3e;
-CII0COOBI
MIPUTOTOBJICHUSI PACTBOPOB
Pa3IUYHBIX
KOHIIEHTPAIUM.
YMeTs:
000CHOBHIBATH CBSI3b Tumnoseie
XUMHUKO-aHAJTUTHYECKUX OIICHOYHBIE
CBOICTB HOHOB C | MaTepuabl 1o
MOJIOKEHUEM 3JIEMEHTOB B | JJAOOPATOPHBIM
[Tepuoanueckoit cucrteme, | pabotam (paznen
JUISt oprannyeckux | 5.1.1);
BCILIECTB C HAJIMYUEM B BOITPOCHI u
HUX (YHKIIMOHATBHBIX | 3aJaHUS JUTS
Tpym; CaMOCTOSITEILHOTO
-Ha OCHOBE | U3YYCHHUS (paznmen
TeOpeTHdeckux  3HaHuil | 5.1.2); TUTIOBBIC
OIICHUTH BO3MOKHOCTH | TECTOBBIE 3a/laHus
METOJIOB, obocHoBaHHO | (pa3zmen 5.1.3);
BBIOpaTh METOJ, CXEeMYy BONIPOCHI  Ha
aHalM3a Uil PEIICHUs | KOJUIOKBUYM (pa3fien
KOHKPETHOM 5.1.4);

HpaKTHQCCKOﬁ 3aga4u,
-OBJIaACTDb

THUIIOBBIC
OIICHOYHbIC




HaBbIKAMU  pabOTBl  C | MaTepHaIbl K
OCHOBHBIM AK3aMEHy (paznen
AHAIUTHYECKUM 5.2)).
o0opymoBaHueM, TMOCYAOH
U pCaKTHBaMH,

-TIPOBECTH
OKCIIEPUMEHT
U MaTeMaTHYECKU
00paboTaTh ero
PE3YIIbTATHI
C MPUMCHEHUEM
BBIYMCIIUTEIILHON
TEXHUKH.

-BBITTOJTHSTh
Ka4eCTBCHHBIC  pEaKIUu
BBISIBJICHHSI KATHOHOB WIIH
AHWUOHOB; TIPUTOTOBJICHUE

pacTBOpPOB Ppa3IMYHBIX
KOHIIEHTpaLU,

B3BEIIMBATH Ha
TEXHUYIECKUX "

AHAJIMTHYCCKUX BE€CaAX,

Braoemy:

- HaBbikamu Turnoseie
paboThl Ha XHUMHUYECKOM | OIICHOYHBIC
000pyI0BaHUA Marepuabl 1o

— Haspixamu J'Ia60paTOpHBIM
pellleHHsi  CUTyallMOHHBIX | paboTam (paszen
3aga4 npuknagsoro | S-1.1);

XapakTepa BOIIPOCHI u
3a1aHus TUTST
CaMOCTOSITEILHOTO
H3y4YCHUS (paznen
5.1.2); THTIOBBIE

TECTOBbIC  3aJaHUs

(pazmen 5.1.3);
BOIPOCHI  Ha

KOJUIOKBUYM (pa3nen

5.1.4);

TUTIOBBIC
OIICHOYHbBIC
MaTepHaIbl K
HK3aMEHY (paznen
5.2).

Takum O6p2[30M, BBITIOJTHCHHUEC THUIIOBBIX 38.)18.HI/II71, NpEACTAaBJICHHBIX B pasaciic 5
«OI_ICHO‘-IHBIC Marepuajibl A4 TCKYLICTo U pyGC)KHOI‘ O KOHTpOJIA YCHIEBACMOCTH U
HpOMe)KyTO‘-IHOI‘/’I arreCcTaiun»  IIO3BOJIUT 00ecneyuTh CIIOCOOHOCTH K a6CTpaKTHOMy
MBIIJICHUIO, aHAJIN3Y U CUHTC3Y, a4 TAaKKC I'OTOBHOCTH K HCIIOJIB30BAHUIO OCHOBHBIX (I)I/ISI/IKO-




XMMUYECKUX, MAaTEeMaTU4YECKUX W WHBIX €CTECCTBEHHOHAYYHBIX IIOHATUH M METONOB IIPU
pemeHn# mpogeccuoHaTBHBIX 33a4u U HanpasiieHbl Ha popmupoBanue komnerenimn OITK-1.

7. Y4eOHO-MeTOAMYEeCKOe o0ecmeueHue TUCHATIIMHBI

7.1 Ocnoenaa numepamypa

1) Kyapsimosa A.A. Xumuueckue peakiiuy B aHATUTUUECKON XMMUU C IPUMEPAMHU U 3aJjauaMu
ISl CAMOCTOSITEIIFHOTO pelieHus [ DIeKTpoHHbIH pecypc]: yueoHoe mocodue/ Kynpsimosa
A.A.— DnexTpoH. TekctoBbie qanHbie.— Camapa: PEABU3, 2011.— 75 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/10157.html.

2) Menbuenko I'.I'. Ananutrnyeckas XuMus U GU3NKO-XUMHYECKHE METO/Ibl aHAJIN3a.
KonuuecTBeHHBIN XUMUYECKU aHAIHN3 [ DIEKTPOHHBINA pecypc]: yuedHoe nocooune/ MenbueHKo
I'.T"., FOunukoBa H.B.— DnektpoH. TekcToBble fanHble.— KemepoBo: KemepoBckuii
TEXHOJIOTUYECKUI MHCTUTYT NUIIEBON poMbIlieHHOCTH, 2005.— 104 c¢.— PexxuMm gocrymna:
http://www.iprbookshop.ru/14351.html.

3) FOctparoBa B.®. Ananutuueckas xumus. KonmndecTBEHHBIN XUMUYECKUN aHATN3
[DnexTponHsbIit pecypc]: yaebnoe nmocodue/ FOcrparosa B.d., Mukunesa ['.H., Mouanosa
N.A.— DnexTpoH. TeKcToBbIE JaHHble.— KeMepoBo: KeMepoBCKHil TEXHOIOTMYECKUI
WHCTUTYT MUILEBON MPOMBINIIEHHOCTH, 2005.— 161 ¢.— Pexnm nocryna:
http://www.iprbookshop.ru/14352.html.

7.2. /lononnumenvuas aumepamypa

1) Cuzona JI.C. Ananutndeckas xumusi. ONITHYECKUE METOABI aHAIU3a [ DJIEKTPOHHBIN pecypc]:
yaebHnoe mocoobue/ Cuzoa JI.C.— DnekTpoH. TekcToBble AaHHbIe.— KeMepoBo: KemepoBckuit
TEXHOJOTMYECKU MHCTUTYT MUIIEBOM MPOMBINUIEHHOCTH, 2006.— 179 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/14353.html.

2) Ananutrueckas XuMmus. PacueTel B KOJMYECTBEHHOM aHanu3e [DJIEKTpOHHBIM pecypcl:
npaktukym/ B.II. T'ycekoBa [m ap.].— DNEKTpoH. TeKCToBbIe naHHbIe.— KemepoBo:
KeMepoBCcKkUil TEXHOJOTHMYECKW WHCTUTYT MHUIIEBOW mpombliiiiaeHHoctH, 2010.— 124 c.—
Pexxum noctyna: http://www.iprbookshop.ru/14354.html.

3) CuzoBa JI.C. AHanuTuyeckas XUMHUS. TUTPUMETPUYECKUN W TPaBUMETPHUCCKHI METOJIbI
aHanu3a [ DJeKTpoHHBIN pecypce]: yueoHoe nmocodue/ Cuzona JI.C., I'ycbkoBa B.I1.— DmektpoH.
TeKcToBble JaHHble.— KemepoBo: KeMmepoBCKMil TEXHOJOTMYECKUA WHCTUTYT IHILEBOU
npomsbinuieHHOCTH, 2006.— 132 ¢.— Pexum gocrtyma: http://www.iprbookshop.ru/14355.html.

7.3. MemoouuecKkue ykazanus K 1a060pamopHovim 3aHAMUAM

1. YnpOammesa P./l., Xacanos B.B. JlabopaTopHsiii mpakTukyM. KauecTBeHHBIN U
KOJIMYECTBEHHbIN aHanu3. -2017. 142¢. URL:

http://lib.kbsu.ru/Elib/11/33/%D0%9 A%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B
2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D0%BA%D0%BE%D
0%BB.pdf

7.4. Humepuem-pecypcol

1. Dnexktponnas 6udnmorexa KbI'Y
2. CBegeHus 00 2JICKTPOHHBIX HHPOPMALMOHHBIX PECypcax, K KOTOPBIM o0ecnedeH 10CTyn
IJIA moJb3oBaTteaeii onoanorexku KbI'Y

HanMeHOBaHMe M KpaTKasi XapaKTePUCTUKA YJIEKTPOHHOI' 0 Ajapec caiita u
pecypca YCJI0BHSA J0CTYNA



http://www.iprbookshop.ru/10157.html
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«Web of Science» (WOS)
[MonuTemaTndeckas pedepaTuBHO-OMOIMOTrpaduueckas u
HayKoMeTpuieckasi 0a3a JaHHBIX, B KOTOPOI
WHACKCUPYIOTCS 0KosIo 12,5 ThIC. )XypHAJIOB

http://www.isiknowl
edge.com/

Sciverse Scopus m3narenbcTBa «nbp3eBUp. Hayka u
TEXHOJIOTHUI.

PedepaTuBHas u anasmTHuecKas 0a3a JaHHBIX, COJEpKAIIAsT
21.000 peuensupyemsbix xypHanos; 100.000 kuur; 370
KHIDKHBINA cepuil (MpOoA0KAIONINXCS U3TaHU N );

6,8 MJIH. IOKJIa10B U3 TPY/AOB KOH(DepeHIHit

http://www.scopus.c
om

Hayunas snexrponnast oubnuoreka (HOb PODN).
DnekTp. OMOIMOTEKa HayIHBIX MyOauKanuii - okoso 4000
nHocTpaHHbIX U 3900 0TEeYeCTBEHHBIX HAYYHBIX KYPHAJIOB,

pedepatsl myonukaruii 20 THIC. )KYpPHAJIOB, a TAK)KE OMUCAHUS
1,5 muH. 3apyOekHbIX U poccuiickux auccepTanuii; 2800 pocc.
KYpHAJIOB Ha 0€3BO3ME3THON OCHOBE

http://elibrary.ru

baza nannbix Science Index (PUUHLI)
HannonansHas nHpopManmoHHO-aHAIUTHYECKAsI CHCTEMA,
aKKyMyJupyromas 0osiee 6 MUJIJTHOHOB MyOTUKAITHI
POCCUHCKHX aBTOPOB, a TaK)ke MHPOPMAIIUIO 00 UX
nutupoBanuu u3 6osee 4500 poCcCUNCKHUX KYpPHATIOB.

http://elibrary.ru

OBbC «KoHCYynbTaHT CTYIEHTaY.
13800 u3manuii o BceM 00JIacTIM 3HAHMM, BKIIOYaeT OoJjiee
gem 12000 yueOHMKOB 1 yueOHbIx mocoouit aiis BO u CIIO, 864
HaWMEHOBaHUI KypHaJIOB U 917 MoHOTpaduii.

http://www.studmedl
ib.ru
http://www.medcolle
gelib.ru

«OnexTpoHHas OnbanoTeKa TeXHIUIecKoro By3a» (ObC

«KoHCYNbTaHT cTyneHTa)
Komnexuus «Meaumuaa (BO) I[DOTAP-Menua. Books in
English (kauru Ha aHTIMHCKOM SI3BIKE)»

http://www.studmedl
ib.ru

9BbC «Jlaab®.

DNEeKTPOHHBIC BEPCUHU KHUT BEAYIINX U3AAaTEIbCTB YUCOHOU U
Hay49HOU JTUTEPATYPHI (B TOM YHCIIC YHUBEPCUTETCKUX
W3aTENbCTB), TaK M AJICKTPOHHBIC BEPCHUHU MTEPHOTUUECKUX
W3JIaHUH 110 Pa3IUYHBIM 00JIACTSM 3HAHUM.

https://e.lanbook.co
m/

HammonansHas siekTporHas oubianoreka PI'b
OObeHEeHHBIN ANIEKTPOHHBIN KaTalor (JOHI0B POCCHICKIX
OMOIMOTEK, COep AU
4 331 542 31eKTpOHHBIX JOKYMEHTOB 00pa30BaTEIbHOTO U
HayYHOTO XapakTepa Mo pa3INdHbIM OTpacisiM 3HaHUU

https://H36.pd

9BC «IPRbooks»
107831 myOnukanwuii, B T.4.: 19071 — yueOHbIX u3ganuii, 6746 —
Hay4dHbIX u3ganui, 700 komneknui, 343 xxypuana BAK, 2085
ayJAMOU3IaHU M.

http://iprbookshop.ru
/

10.

OBC «tOpaiit» ansa CI1O
DNEeKTPOHHBIE BEPCUU YUeOHOM 1 HaydYHOU TUTEpaTyphl
m3narensetB «HOpaiit» st CIIO u anekTpoHHbIE BEpCUT
MIEPHOTUIECKUX U3JJAHHUH 10 pa3IUYHBIM 00JIaCTIM 3HAHUU.

https://www.biblio-
online.ru/

11.

Polpred.com. HoBoctu. O630p CMU. Poccus u 3apyoexne
0630p CMU Poccum u 3apyoexss. [lonHble TEKCTHI +
aHasintuka n3 600 uzganuii no 53 orpaciasam

http://polpred.com
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12. [Ipe3unenrtckas 6ubnmuoteka uM. b.H. Enbriina http:/www.prlib.ru
Boiniee 500 000 31eKTPOHHBIX JOKYMEHTOB 10 UCTOPUU
OteuecTBa, POCCUIICKON rOCY1apCTBEHHOCTH, PYCCKOMY SI3BIKY U

1IpaBy

1.5. Memoouueckue ykazanusi no npo8edeHur0 pa3iuiHblxX y4eOHbIX 3aHAMUL, U U008
CamMocmosmenbHou pabomul.

Jlisi MOATOTOBKM K MPAKTHUYECKHM 3aHATUSM HEOOXOIMMO PacCMOTPETh KOHTPOJIBHHBIE
BOIIPOCHI, IPU HEOOXOJUMOCTH OOpaTUTHCS K PEKOMEHAYEeMOW JUTepaType, 3amucaTh
HETMOHSITHBIE MOMEHTBI B BOIIPOCAX TS YSCHCHHSI HX Ha MPEACTOSIIEM 3aHSITHH.
Memoouueckue peKomeHOAUUU NO U3YUEHUIO OUCUUNTUNHBL «AHATUmMUYECKAA XUMUA) 01
ooyuarouuxca

Henp kypca «Anamutudeckas xumusi» - CdopMupoBaTrh CHOCOOHOCTh MNPOBEACHUS
XUMHYECKOTO DKCIEPUMEHTAa OCHOBHBIMH CHHTCTHUSCKUMU W AHAIUTHYCCKHUMH METOJIaMU
MOJTyYCHHUS ¥ UCCIICIOBAHNS XUMUYECKUX BEIIECTB M PEAKITHA

[Ipucrynas Kk M3y4yeHUIO NUCUUIUIMHBI, oOydaromemMycs HeoOXOIUMO O3HAKOMMTHCS C
TEMaTUYECKUM IJIAHOM 3aHATUH, CIIHUCKOM PEKOMEHJOBAHHOU yueOHOU nureparypbl. Crenyer
VSICHUTH ITOCJICIOBATEIbHOCTh BBITIOJIHEHUSI WHIWBHIYyaTbHBIX YYeOHBIX 3aaHHM, 3aHECTH B
CBOIO pabo4yl0 TeTpaab TeMbl M CPOKH BBINOJHEHHUS M 3alIUThl JJabopaTopHbIX paboT. Ilpu
W3Y4YEHUHU JUCHMIUIMHBI OO0ydarolluecs BBINOJHSAIOT — CIEAYyIOLUEe 3aJaHus: HM3y4daroT
PEKOMEHIOBaHHYIO YYEOHYIO M HAYYHYIO JIUTEPATypy; MHUIITYT KOHTPOJBHBIE PaOOTHI, TOTOBST
YCTHBIE OTBETHl 10 KOHTPOJBHBIM BONpocaM K JabopaTOpHbIM paboTaMm; BBIMOIHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE DPA0OTHI, YYaCTBYIOT B BBHIMOJHEHUM MPAKTUYECKUX 3aaHUM.
YpoBeHb U ITyOMHA YCBOCHHUS AMCLUMILTUHBI 3aBUCAT OT aKTUBHOM M CUCTEMaTHYeCKO paboThI
Ha JIEKUMSX, W3YYCHHUS PEKOMEHJIOBAHHOW JIMTEpaTypbl, BBIOJHEHUS KOHTPOJBLHBIX
NUCHbMEHHEIX 3aJaHUN

Kypc wu3ywaercs Ha neKknusax, MpH CaMOCTOATEILHON W WHIWBHAYAIBHOW paboTe
00yJaronmxcsi Ha J1abopaTOpHBIX 3aHATUSIX. OOyUaromUACs 71 TIOJIHOTO OCBOCHHS MaTepuasa
JOJKEH HE TMpOIycKaTh 3aHATHS W aKTUBHO y4YyacTBOBaTh B ydeOHOM mpouecce. Jlekuuu
BKJIIOUAIOT BCE TEMbl U OCHOBHBIE BOMPOCHI TEOPUU U MPAKTHKU aHATUTUYECKOW XUMHUH. [[s
MaKCUMAaJIbHOU 3(PPEKTUBHOCTH H3y4EHHs] HEOOXOTUMO TMOCTOSHHO BECTH KOHCHEKT JICKIHi,
3HAaTh PEKOMEHIYEMYIO MpEenojaBareieM JUTEepaTypy, MO3BOJSIONUIYIO JOMOJIHUTh 3HAHUS TPH
CaMOCTOSITEILHOM M3yYeHUH HEKOTOPBIX Pa3AeIOB AUYIUILINHBL.

B cootBerctBUM ¢ y4eOHBIM IJIJAHOM Ha KaXAyl0 TEeMY BBIIEICHO HE0OX0IuMoe
KOJIMYECTBO YacOB JaO00OPATOPHBIX 3aHITHIA, KOTOPBIE MMPOBOJISATCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEHJIOBAHHBIMH K U3YYEHHUIO 10 OmpefeneHHbIM TeMaM. OOydaromuecs JOJIKHBI
PETYISAPHO TOTOBUTHCA K JTA0OPATOPHBIM 3aHATUSIM U y4acTBOBATh B OOCYKIIEHHUU BOIIPOCOB.
[Ipy moAroToBKE K 3aHATHSAM CJEIyeT pPYKOBOJACTBOBATHCS KOHCIIEKTOM JIEKIUH H
pEeKOMEHI0BaHHOM muTeparypoid. Temarnyeckuil MmiaaH JUCHMIUIAHBL, Y4eOHO-METOIUYECKHE
MaTepHanbl, a TAKXKe CIIMCOK PEeKOMEHIOBAHHOM TUTepaTyphl MIPUBEACHBI B pad0veii MporpaMme.

Memoouueckue pekomenoayuu npu padome HaA0 KOHCHEKMOM 80 6PEMA NPOBEOCHU JIEKUUU

B mpouecce JEKIMOHHBIX 3aHATHH 11€7€cO00pa3HO KOHCIEKTUPOBATh  y4eOHBIN
Matepuan. Jljis 3Toro UCHoIb3yIOTCs 00IMe U YTBEPIAUBIINECS B MPAKTUKE MpPaBUIa, U IPUEMbI
KOHCIIEKTUPOBAHUS JICKIIUM:

KoHcrniektupoBaHue JEKIMi BeleTCs B CHENHAIbHO OTBEACHHOM ISl 3TOTO TETPaiu,
Ka)K,Z[beI JIUCT KOTOpOﬁ JOJDKCH HWMCTbH 1IOJIA, Ha KOTOPBIX [JCJIAOTCA TIOMCTKU U3
PEKOMEHI0BAHHOM JUTEPaTyphl, JOMOJHSIONINE MaTepuan MPOCIyIIaHHOW JEKIWH, a TaKKe
MOAYCPKUBAIOIIINC OCO6yIO Ba’KHOCTB T€X UJIM UHBIX TCOPCTUICCKUX MOJIOKEHU.

IenecooOpa3Ho 3anMChIBaTh TEMY U IUIAH JIEKIHM, PEKOMEHAYEMYIO JIUTEPATypy K TeMe.
3amnucu pasaciioB JICKOWUU JOJDKHBI UMCTH 3aroJIOBKHU, IMOA3Ar0JIOBKH, KpPAaCHBIC CTPOKH. I[JISI


http://www.prlib.ru/

BBIJICJICHHS PA3/€JI0B, BBIBOJIOB, OMPEACICHUN, OCHOBHBIX UJIE MOYKHO HCIOJIb30BaTh LIBETHBIE
KapaHaamy 1 GIoMacTephbl.

Ha3BaHHble B JIEKIIUM CCHUIKM HA IEPBOMCTOYHUKH HAJ0 MOMETUTH Ha MOJISX, YTOOBI IPH
CaMOCTOSITENIBHOM paboTe HAWTH W BOUCATh WUX. B KOHCIIEKTE JOCIOBHO 3allUCBIBAIOTCS
OTIpeJieNieHUs] MOHATHI, KaTeropuid W 3akoHOB. OcTaabHOE JTOJDKHO OBITH 3alMCaHO CBOMMU
CIIOBaMHU.

Kaxnmomy crynenty Heo0XoaumMo BbIpaOOTaTh W HMCIOJIB30BaTh  JOMYCTHMBIC
COKpaIIeHUs: HauboJiee pacIpoCTPAHECHHBIX TEPMUHOB U MIOHSTH.

Memoouueckue pekomenoauuu no n0020moeKe K 1adopamopHviM 3aHAMUAM

MeTtomudeckie IO TOATOTOBKE, OQGOPMIICHHIO H 3allUTe JIA0OPATOPHBIX padoT
MIPUBE/CHBI B METOJMYCCKUX YKA3aHHIX K JIAOOPATOPHBIM PAa0OTaM IO aHATUTHYCCKOW XUMUHU
MPUBEJECHHBIX B JIUTEPATYpE.

Memoouueckue peKomeHOAuUU NO OP2AHU3AUUU CAMOCMOAMENbHOU PAdOmbl

CamocrosiTenpbHas paboTa OOydarImMUXCS - CHOCO0 AaKTHUBHOTO, IEJEHANPaBICHHOTO
MPUOOPETEHUs CTYIEHTOM HOBBIX JUIsl HETO 3HAHUN M yMEHUM 0€3 HemOoCpeCTBEHHOTO y4acTHsI
B ATOM TIpoliecca npernojaBateseii. [loBeimenne poau caMOCTOSITEIBHON pabOThl 00yJarOITUXCs
[IpY MPOBEICHUH PA3IUYHBIX BUIOB YUEOHBIX 3aHATHI Mpeanoaraer:

— ONTUMHU3ALMIO METOJIOB OOYy4YeHHs, BHEJpEeHHWE B Y4eOHBI MpPOLECC HOBBIX
TEXHOJIOT MU O6yquH${, MOBBIIAOIINX IMMPOU3ZBOAUTCIBHOCTE TpyAda HpEnogaBaTciisd, aKTUBHOC
UCTIOJIb30BaHNE WH(POPMAIIMOHHBIX TEXHOJIOTHH, TIO3BOJISIFOIINX 00ydJaronieMycsi B yA00HOe st
HEro BpeMs 0CBaMBaTh yUeOHbIN MaTepHal;

— IIHAPOKOE BHEIPEHUE KOMIIBIOTEPU3ZUPOBAHHOIO TECTUPOBAHHUS;

—  COBEpIICHCTBOBAHME METOJWKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIIEA0BATEIbCKOM
paboThl OOydYarIMMXCs, MOCKOJIBKY MMEHHO 3TH BHUIBI y4eOHOW paboThl B MEPBYIO OYepe.b
TOTOBAT O0YYAIOMIMXCS K CAMOCTOSATEILHOMY BBITIOJIHEHHUIO MTPO(ecCHOHANBHBIX 3a/1a4;

CamoctosaTenbHas paboTa MNPUBOAUT CTYACHTA K TMOJYYEHHUIO HOBOTO 3HAHMS,
VOOPSAAOYEHUIO M YIUIYOJEHUI0  MMEIOMIMXCS ~ 3HaHWi, (OPMUPOBAHHUIO y  HEro
npodeccroHabHBIX HAaBBIKOB U yMeHUH. CamocTosiTenbHas paboTa BBIMOIHAET Pl QYHKINI:

—  pa3BUBAIOLIYIO;

—  uH(pOpMaIMOHHO-00yYaIOIIYIO;

—  OpPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCHHTHIBAIONIYIO;

—  HCCIEe0BATEIbCKYIO.

B pamkax Kypca BBIOJHSIOTCS CIEAYIOIINE BUIbI CAMOCTOATEIHHON PadOThI:

1. TIIpopabotka yueOHOro Marepuana (IO KOHCIEKTaM, Yy4eOHOW U Hay4dyHOMU
JTUTEpaType);

2. DBeinmonHeHHe pa3HOYPOBHEBBIX 33/1a4 U 33/1aHUN;

3. PaboTa c TecTamu 1 BOIpocamu JjIsl CAMOIIPOBEPKHU;

4. BplInoaHEHNE UTOTOBOW KOHTPOJIBHOM PaOOTHI.

CryneHTaM peKOMEH]IyeTCsl C CaMOTro Hayalla OCBOEHUS Kypca paboTaTh ¢ TUTepaTypoit u
npeajgaraéMbIMH 331aHUusIMU B (hopMe TIOJTOTOBKH K OYEPeIHOMY ayJUTOPHOMY 3aHATHIO. [Ipu
ATOM aKTYaJM3HPYIOTCS MMEIOIIMECS 3HAaHMs, a TaKkKe co3JaeTcss 0as3a IUisi YCBOSHHS HOBOTO
MaTepuana, BOSHHKAIOT BOMPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOIy4aeT B ayJUTOPHUH.

HeobxomuMo OTMETUTB, YTO HEKOTOPBIC 3aJaHUsl Ui CAMOCTOSITETIbHOW pabOThI 1O
KypCy UMEIOT ompeneneHnyto cnenuduky. [Ipy ocBoeHHH Kypca CTYACHT MOKET MOJIb30BaThCS
OuOIMOTEKON By3a, KOTOpas B IOJHON Mepe oOecreueHa COOTBETCTBYIOIICH JHUTEpaTypou.
3HAUUTENBHYIO MTOMOIb B MOATOTOBKE K OYEPEAHOMY 3aHATHIO MOYKET OKa3aTh MMEIOIIUICS B
y4eOHO-METOIUYECKOM KOMILIEKCE KPATKUH KOHCIEKT JieKinid. OH e MOXKET UCIIOJIb30BaThCs U
JUIS 3aKpEIJICHHs] MOJYYeHHOTO B ayaUuTOpuu Marepuana. CaMocTosiTenbHas padoTa CTYACHTOB
MpeIycMOTpeHa Y4YeOHBIM IUTAHOM U BBINIONHSETCS B O00S3aTENbHOM TOpPSAKE. 3aJaHus
MPEJIOKEHBI IO KXKIOW U3y4aeMOil TeMe M MOTYT FOTOBUTHLCS MHIUBHIyaIbHO WU B TPYIIIIE.



[To HeEoOXOAMMOCTH CTYAEHT MOXET oOpamaTbcs 3a KOHCYJIbTAllMed K IPernoaBaTelio.
BrinosiHenue 3aaHuii KOHTPOJIMPYETCS M OLIEHUBAETCS MPEI0AaBaTENIEM.

JUig ycHemHoro camoOCTOSITEJIBHOTO W3Y4EHHs MaTepuana CEerofHs HCIOJb3YyI0TCA
pa3nuYHbIe CpeiCcTBA OOYYCHHS, CPeIH KOTOPBIX 0CO00€ MECTO 3aHMMAIOT MH(OpPMAIOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANpPaBJICHHOCTH: DJICKTPOHHbIC YYEOHWKH M KypChl JICKLIHUH,
0a3bl TECTOBBIX 3aJaHUI 1 3a/1a4.

JUig ycremHoW opraHu3ali CaMOCTOSITEIbHOM pabOThl BCE AaKTUBHEE NMPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHBIE PECypCchl B ceTH WHTEpHET: CHUCTEMBbl TECTHPOBAHUS IO
pa3NUYHBIM  00NACTAM, BHUPTYalbHBIC JIEKIWH, J1a0OpaTOpHH, TPH STOM  IIOJIE30BATEIO
JOCTaTOYHO MMETh KOMIbIOTEp W MoAKIoueHue K VHTepHeTy nis Toro, 4yTtoObl CBS3aThCA C
IIpenojaBaTesieM, pellaTh BEIUMCIUTEIbHBIE 33aUl U [0JIy4aTh 3HaHUs. Vcnosb3oBaHue cerei
YCUJIMBAET POJb CAMOCTOSATEIBHONW pPabOTHI CTYJEHTAa W IO3BOJIAET KapAWHAIbHBIM 00pa3oM
W3MEHUTh METOJIMKY MPENOIaBaHus.

CryzneHT MOJKEeT MOody4aTh BCE 3aJaHUsl U METOJMYECKHE YKa3aHHs uYepe3 CepBep, UTO
Jla€T €My BO3MOXHOCTb IPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXXHOCTH C HEOOXOIMMBIMHM TS
BBINIOJIHEHUST paboT Tpyno3aTparaMu. CTYJEHT MMEeT BO3MOYKHOCTH BBINOJHATH paboTy oma
WM B ayJUTOpuU. bolblioe BocnuTaTelbHOE U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOATEILHOM
y4eOHOM TpyJie CTyJIeHTa UMEET CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30YXK/IAeT U MOAJIEPKUBAET
BHUMAaHHE M HHTEPEC, IMOBBIIMIAET AKTHUBHOCTb MAMSITH W MBbIIUIEHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTh JOMYyIIEHHbIE OMIMOKM M HEAOCTaTKU, OOBEKTHBHO
OTpEEeNIUTh YPOBEHb CBOMUX 3HAHMI, NMpakTuyeckux ymeHuid. Camoe NOCTYIHOE M IPOCTOE
CPEICTBO CAaMOKOHTPOJIS C IPUMEHEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH -
3TO psiJl TECTOB «ON-line», KOTOpPBIE MO3BOJISIOT B PEXKUME PEaTbHOIO BPEMEHH OIPENEIUTh CBOI
YpOBEHb BJIAJE€HUS MpPEIMETHbIM MaTepHalioM, BBIIBUTH CBOM OIIMOKM M  MOJYYUTh
PEKOMEHAAINN IO CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepatypy MOKHO pa3ienuTh Ha YYCOHHKH M Y4eOHBIC MMOCOOMS, OpUTHHATIBHBIC
Hay4yHble MOHOTpaduyecKrue MCTOYHUKHU, HaydyHble MyONMKalMKU B Mepuoandeckoi meuyatu. 13
HUX MOXKHO BBIICIUTH JIUTEPAaTypy OCHOBHYIO (PEKOMEHIYEMYIO), HOMOJIHHUTEIbHYI0 |
JTUTEpaTypy Uil YTIyOJIeHHOTO U3YUeHUs JUCIUILTUHBL.

W3ydyeHne MUCHUIUIMHBI ClelyeT HayMHaTh C y4eOHMKA, MOCKOJbKY YYEOHHK — 3TO
KHHUra, B KOTOPOM H3JI0KEHBI OCHOBBI HAyYHBIX 3HAHUW IO OIpPENEICHHOMY IpEeAMETY B
COOTBETCTBUHU C LIETSAMH U 33]a4aMi 00y4YeHHsI, YCTAHOBJICHHBIMU TIPOTPAMMO.

[Ipu paborte ¢ nureparypoil HEOOXOAMMO YUYUTHIBATH, YTO MMEIOTCS pPa3UYHbIC BUIbI
YTEHHUSI, U Kb U3 HUX UCHIOJB3YeTCs Ha ONMpeAeNICHHBIX 3Tanax OCBOCHUS MaTepuaa.

IIpedsapumenvHoe YT€HNE HANIPABICHO HA BBISBJICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
W TIOMCK WX 3HAUEHUs B CIPABOYHOW jauTepaType. B dYacTHOCTH, MpHM UYTEHUU YKa3aHHOU
JTUTEPaTypbl HEOOXOAUMO MOAPOOHEUIITIM 00pa30M aHATU3UPOBATH MMOHSATHS.

Ck603HOe umeHue TpeAnoaraeT MPoUYTEHUE MaTepruaa OT Hadana g0 KoHia. CKBO3HOE
YTeHHE JHUTEPaTypbl U3 MPUBEACHHOTO CIHCKA JAaeT BO3MOXXHOCTh CTYACHTY c(hopmHupoBaTh
CBOJI OCHOBHBIX MOHATHH U3 U3y4aeMoi 001acT U CBOOOIHO BIAJIETh UMH.

Buibopounoe — Ha000pOT, UMEET LIEJbIO MOUCK U 0TOOp Marepuana. B pamkax gaHHOTrO
Kypca BbIOOPOYHOE YTEHHE, KaK CII0COO OCBOEHUS COJEpKaHUs Kypca, JOJKHO UCHOIb30BAThCS
IIPU MOATOTOBKE K IPAKTUYECKUM 3aHATUSAM IO COOTBETCTBYIOLUM Pa3zeiiaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pazbop TEKCTa C MOCIEAYIOIUM €ro
KoHcrekTupoBanueM. OCBOEHME yKa3aHHbBIX MOHATUH Oyner Hambosee 3(PQPEKTUBHBIM B TOM
cllyyae, ecii IIpU YTEHUHU TEKCTOB CTYJECHT OyJeT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. HacTb u3
3TUX BompocoB cpopmynupoBana B POC B nepeune Borpocos uist cobecenoBanus. Ilepeuenn
3TUX BOIIPOCOB OTPaHUUEH, IOITOMY Ba)KHO HE TOJIBKO COJAEP>KaHHUE BOIIPOCOB, HO CaM IIPUHLIUII
OCBOEHUS JIUTEPATYPhI C IOMOILBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuarowe2o 4reHus ABISETCS TNIyOOKOE M BCECTOPOHHEE MOHMMAaHHE Y4eOHOMH
nHpopmanuu. EcTh HECKOJIBKO MPHEMOB U3y4alOLIero YTCHUS:



1. Ytenne mo anroputMy HpeanoiaraeTr pazouenue uHGpopMmanuu Ha OJOKU: HAa3BaHUE,
aBTOp; MCTOYHMK, OCHOBHas HJesl TEKCTa, (DaKTUUECKUH MaTepHual; aHaIW3 TEKCTa IyTeM
COIIOCTaBJIEHNS UMEIOLIUXCS TOUEK 3pEHUs 110 pacCMaTpUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKHM BOIPOCOB K TEKCTY UMEET CIEAYIOIUN alrOPUTM:

—  MENJICHHO IIPOYMUTATh TEKCT, CTAPAsCh OHATH CMBICI U3JI0KEHHOI'0;
—  BBIJICJIMTDH KIIIOUEBHIE CJIOBA B TEKCTE;
—  TocTaparbcs MOHATh OCHOBHbIE HJI€U, IOJTEKCT M 00U 3aMbICEN aBTOpa.

3. IlpueMm Te3upoBaHMs 3aKiIt04yaeTcs B (GOPMYIUPOBAHUU TE€3UCOB B BUJE MOJIOKEHUH,
YTBEPKACHHM, BBIBOJIOB.

K »romMy MOXHO 100aBUTh M WHBIE MpUEMBI: TpHeM pedepupoBaHuUsi, IpUEM
KOMMEHTUPOBAHUS.

Baxxnoil cocraBisomieid J000TO COJIMIHOTO HAYYHOTO W3JAHUS SIBISETCS CIHUCOK
JUTEepaTyphl, Ha KOTOpPYIO cchblaaercss aBTop. [IpM BO3HMKHOBEHHMH HMHTEpeca K KaKOHU-TO
oOcyxJaeMoil B TEKCTe TMpoOjemMe BcerJa ecTh BO3MOXKHOCTh OOpaTUThbCs K CIUCKY
OTHOCSIIEWCS K Hell auteparypbl. B sTtom ciywae Bcsi mpoOsiema kak Obl pa3OuBaeTcsl Ha
COCTaBJISAIOIIME YaCTH, KaXaasd U3 KOTOPBIX MOXET U3y4aThbCsl OTAEIbHO OT Apyrux. Ilpu stom
BAYKHO HE TEPSTh U3 BUAA OOLIUN KOHTEKCT U HE NOTPYKaThCs YPE3MEPHO B JIETANIU, IOTOMY UTO
TakUM 00pa3oM MO>KHO HE YBHUJIETh TJIABHOTO.

[loarotoBka K SK3aMeHY JOJDKHA MPOBOAMTHCS HAa OCHOBE JIEKIIMOHHOTO Marepuala,
MaTtepuaga MpakTHYECKUX 3aHATUN ¢ 00s3aTeNbHbIM OOpalleHHeM K OCHOBHBIM y4eOHHKaM IO
Kypcy. OTO TO3BOJUT MCKJIIOUUTh OWIMOKM B TMOHMMAaHWU MaTepuana, OOJEr4uT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTeprajl MHOTOYUCIEHHBIMU IPUMEPAMHU.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K IKIAMEHY:

Ox3ameH B [V-m cemectpe sBisieTcs: (OpMOi UTOTOBOTO KOHTPOJISI 3HAHUW M yMEHHMA
oOyuaronuxcs no JaHHOW TUCIUIUIMHE, MTOJYyY€HHBIX Ha JIEKIHUAX, MPAKTUYECKUX 3aHATUSAX U B
MpoIIecce CaMOCTOSITENbHOU padoThl. OCHOBOW ISl OMNpPEACIICHUs] OICHKU CIY)KUT YpPOBEHB
YCBOGHHUS OOYyYaronuMHUCS MaTepuaja, NMPeIyCMOTPEHHOTO TaHHOW pabodyeil mporpammoin K
dK3aMEHYy JOTMYyCKAIOTCS CTYACHTHI, HaOpapmmue 36 u Oosiee Oa/uIOB MO UTOraM TEKYIIETO H
MMPOMEXKYTOYHOTO KOHTpoJIs. Ha sk3aMeHe ctyaeHT MoskeT HabpaTh ot 15 mo 30 Gamios.

B mnepuon moAroToBku K 5K3aMeHY oOydaroliuecss BHOBb OOpamiaroTcss K y4eOHO-
METOAUYECKOMY MaTepualty U 3aKperifioT MPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka o6ydaromierocs K 9k3aMeHy BKIIOYaeT TPH dTara:

—  caMmocTosTeNlbHas paboTa B TEUEHUE CEMECTPA;

—  HeMOCpeACTBEHHAas MOJArOTOBKA B JHHU, NPEIIIECTBYIOIIME 3K3aMEHy IO TeMaM
Kypca;

— TOJroTOBKAa K OTBETY Ha SK3aMEHAIIMOHHBIE BOITPOCHI.

[Ipu moaroToBke K 9K3aMeHy OOydaroIUMCs IeecO00pa3HO UCIOIb30BaTh MaTepUabl
JEeKUUH, Yy4eOHO-METOJAUYECKUE KOMIUIEKChl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEJIBHYIO TUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepual B 00beMe, MPeIyCMOTPEHHOM paboueil mporpaMMoit
yueOHOM TUCIUILTUHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / yCTHOU (hopMme.

[Ipu mpoBeneHuu 5K3aMeHa B MUCHbMEHHOW (ycTHOM) (opme, BeAyliuii mpernojaBaTeib
COCTaBIIIET JK3aMEHAIMOHHBIE OWJIEThI, KOTOpPBHIE BKIIOUAIOT B CeOs: TECTOBBIC 3aJaHMS;
TEOPETUYECKUE 3aJaHus; 3aJayd Wid cutyauuu. DopMyIupoBKa TEOPETUUYECKUX 3aJaHUs
COBMaaeT ¢ (popMyIUpPOBKOM MEpPEeyHs SK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJICHHBIX J0 CBEICHUS
oOyuaronuxcs HakaHyHE SK3aMeHalMOHHOU ceccun. CojepaHHe BOMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3lIMYHBIM pa3fieliaM IpoTrpaMMBbI C Te€M, YTOOBI 00Jiee MOJIHO OXBATUTh MaTepHall
y4eOHOM TUCIUTINHBI.

B aynuropuu, rie npoBoAUTCS YCTHBIN 3K3aMEH, JOJKHO OJIHOBPEMEHHO HAXOJIUTHCS HE
0oJiee MIECTH CTYIEHTOB HAa OJHOTO MpEIoaaBareis, MPUHUMAIONIETO 3K3aMeH. Ha moaArotoBky
OTBETa Ha OWJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.



Ipu mpoBeIeHNnH NMMCBMEHHOTO 3K3aMeHa Ha paboTy oTBOAUTCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMCHMEHHOT0) SK3aMEHa BhIPaKACTCS OLICHKAMH:

Ouenxa «comauunon—om 91 oo 100 6ann06 — TeopeTUIECKOE COJICPAKAHNE KYpca OCBOCHO
TIOJTHOCTEIO, 0€3 IPO0esIoB, HEOOXOIMMBIC TIPAKTUUECKUE HABBIKK pa0OTHI C OCBOCHHBIM MaTEePHATIOM
copmupoBansL. Bee npemycMoTpeHHbIe IPorpamMMoi 00ydeHus! yaeOHbIE 331aH s BBITIOTHEHBI, KAYeCTBO
VX BBITIOJTHEHHS! OLIEHEHO YMCIIOM 0aJUIoB, OIMM3KIM K MakcUMaTbHOMY. Ha sKk3amene cryieHt
JIEMOHCTPUPYeT TITyOOKHe 3HAHUS TIPEyCMOTPEHHOTO PO paMMO MaTepraa, yMeeT YeTKO, JTJAKOHUYHO U
JIOTUYECKH TIOCIIE/IOBATEIFHO OTBEYATh Ha MOCTABICHHBIE BOIPOCHL.

Ouenka «xopouio» —om 81 0o 90 6annoe — TeopeTUIECcKoe CoEPKaHre Kypca OCBOCHO,
HEOOXOIMMBIC MPAKTUYECKUE HABBIKK PA00THI CPOPMHUPOBAHEIL, BBHITOIHECHHBIC YICOHBIC 3aIaHNS COICPKAT
He3Ha4MTENbHbIE OIMOKH. Ha Kk3aMeHe CTyIeHT IeMOHCTPUPYET TBEPIOE 3HAHUS OCHOBHOTO
(TIpOrpaMMHOT'0) MaTepraia, yMeeT YeTKO, TpaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha
TIOCTaBJICHHBIE BOIPOCEHL.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — TeOpeTUIECKOE CONCPKAHNE
Kypca OCBOCHO HE IOJIHOCTBIO, HEOOXOIMMBIC TPAKTUYCCKUE HABBIKA Pa0OTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIE YUeOHBIC 3a/laHusl coaepkaT rpyoObie ommbOku. Ha sx3amene cTyneHT
JEMOHCTPUPYET 3HAHWE TOJHKO OCHOBHOTO MaTepHalla, OTBETHI COJEpKAT HETOYHOCTH, CIabo
apryMEHTHPOBAHBI, HApyIICHA TIOCIIEIOBATEIHPHOCTD U3JIOKEHHS MaTepralia

Ouyenka «neyooenemeopumenvHo» — om 36 0o 60 6ann1068 — TEOPETUUECKOE
coJiepKaHne Kypca HE OCBOCHO, HEOOXOIMMBIC TIPAKTHYECKUE HABBIKM pabOThI HE
chopMUpPOBaHbI, BBITIOJIHECHHBIE YUEOHBIC 3a/IaHUsI COJIEPKAT IPyObIe OMUOKH, JOTIOTHUTEIbHAS
CaMOCTOsITENIbHAS paboTa Ha/I MATEPUAIOM Kypca HE IPHUBE/IET K CYIIECTBEHHOMY MOBBIIICHUIO
KaueCcTBa BBINOJTHCHUS YUeOHBIX 3a1aHnid. Ha 3Kx3aMeHe CTYJCHT IEMOHCTPUPYET HE3HAHHE
3HAYUTENIBHON YacTH MPOrpaMMHOI0 MaTepuasa, CylecCTBeHHbIe OIIMOKH B OTBETaX Ha
BOIPOCHI, HEYyMEHUE OPUEHTHPOBATHCS B MaTepualie, He3HaHHE OCHOBHBIX MOHATHHA
JUCLUIUTAHBI

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

8.1. TpebGoBaHusi K MATEPHATbHO-TEXHUYECKOMY 00ecTiedeHN 0

HJ’IH pcain3annu pa6oqel71 nporpaMmbl JUCHUILIIMHBI UMCIOTCA CIICHUAJIBHBIC IMOMCHICHUS IJIA
IIPpOBCACHUA 3aHATUH JICKIIMOHHOTO TUIIA, T'PYIIIOBBIX W HHAWBHAYAJIBbHBIX KOHCYJ’IBTaHI/II‘;I,
TCKYyHUICTO KOHTpPOJIA H HpOMe)KYTOIIHOfI aTTcCTaluu, a TaKXkC IIOMCHICHHUA - OJIA
CaMOCTOSATEIBbHOMN pa6OTBI N MOMCHICHUS IJIA XPaHCHHUA U HpO(bI/IJ'IaKTI/I‘IeCKOFO O6CJ'Iy>KI/IBaHI/IH
O60py,I[OBaHI/I5{. CHCHI/IaJ'IBHBIC IMOMCIICHUA YKOMILICKTOBAHDLI CHGHH&HHSHPOB&HHOﬁ MeOENbI0 U
TCXHUUYCCKUMU CPCACTBA 06y‘leHI/I${, CIIy’KallluMU Ul TpCACTaBJICHUA I/IH(bOpMaI_II/II/I 00JIBIIION
AyJAUTOPHH.

Jis  mpoBeneHUs 3aHATHH  JIGKIIMOHHOIO THIA HMMEIOTCS  JEMOHCTPAIMOHHOE
o0opylnoBaHHE M Y4eOHO-HarsimHbie mocoOus. [lo aucnuIuinHe «AHATUTHYECKAs XUMHESD
UMEIOTCS TIPE3CHTAIlMM TI0 OTACIbHBIM TEMaM Kypca, MO3BOJIAIOIIME Hanbojee 3(PPEKTHUBHO
OCBOWTH IIPEJICTABICHHBIN YUeOHBIH MaTepHall.

[Ipu mpoBeaeHNUN 3aHATUH JIEKIIHOHHOTO TUIIA UCTIONB3YIOTCS:

JIUUECH3UOHHOE NPOZPAMMHOE 0Decneyenue:

MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr A Faculty
EES JIOI'OBOP Nel0/5A-223

MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr
STUUseBnft Student EES JIOI'OBOP Nel10/2A-223

MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL A
Faculty EES JIOI'OBOP Nel0/2A-223




MSAcademicEES WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES
(KopnoparuBhasi moxamucka Ha npoAykTel Windows omnepanuoHHas cucreMa H  OQuC)
JOTI'OBOP Nel0/2A-223

AdobeCreativeCloud Adobe Creative Cloud for Teams — All Apps. JIluuensuu Education
Device license st o6pazoBatenbubix opranu3aiuii JJOI'OBOP Ne 15/3A-223

ABBYY ABBYY FineReader JJOTOBOP Ne 15/3A-223

Kaspersky Kaspersky Endpoint Security mns 6usHeca — CranmaptHbiii Russian Edition.
1500-2499 Node 1 year Educational Renewal License JIOT'OBOP Ne 15/9A-223

c80000HO pacnpocmpansembvle NPOSPAMMbL:

WinZip s Windows - mporpamm Jutst CxKaTust ¥ pacliakoBKHU (aitiios;

Adobe Reader mns Windows — nporpamma st urenust PDF ¢aitnos;

Far Manager - KOHCOJBHBIN (ailIoBBII MeHeKep Uil OINEpallMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

Etxt Autunnaruat — pazpadotunk OOO «Muet-Tpeia»

[Ipu ocymecTBieHME 00pa30BATEIBHOTO TIPOLIECCa CTYACHTAMHU M IIPETOIaBaTeIIeM
UCIOJIL3YIOTCSL ClIeAyrolue HHPOpMAMOHHO crpaBouHble cuctembl: OBC «AnlIuDpOykcy,
OBbC «Koncynbrant crynenta», CIIC «KoHCynbTaHT ILIHOCY.

MartepuanbHO-TeXHUUYECKOE 0OecriedeHre MOMEIEHUI JUIsl MPOoBeIeHUs 1abopaTOpHbIX
3aHATHIA:
XuMmuyeckas nocyja (crakanbl, IpOOUPKHU, KOJIObI MEPHBIE, IWJIUHAPHI U Jp.)
Becsl aHanuTnueckue
[xad cymumbHbINH
[Teus mydenpHas
DIIEKTPOTUIUTKA
Habop xuMuyeckux peakTuBOB
pH- meTpsI
CnexrpodoTtomeTp
Hentpudyra

XN B W =

8.2 OcoOenHocTn peaju3auMud JUCUMIUIMHBI UISi HMHBAJIUWIOB W JHMI C
OrpaHUYeHHBIMHU BO3MOKHOCTAMHM 3710POBbSI

JIsl CTYZIEHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3J/IaHBI CIICIIHAIbHBIC
ycrmoBus IS TodydeHus oOpa3oBaHMs. B 1emsiX JOCTYMHOCTH TMOJYYEHUS BBICIIETO
o0Opa3zoBaHusl MO 0Opa30BaTEIbLHBIM MPOTPaMMaM HWHBAIWJAMU W JIMIIAMH C OT'PAHHMYCHHBIMU
BO3MOYHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnbpTepHaTHBHas Bepcus oduIMaibHOTO caiita B cetm «MHTepHeT» A
c71a00BUIAIINX;

2. JInst ”HBANMMOB C HAPYLIEHUSMU 3peHHs (CI1a00BUASIINE, CIICBIC)

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIEr0 O0ydYaromeMycss HEOOXOAUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(GOPMALMK O PACIMCAHUM Y4EOHBIX 3aHATUN; HAIW4YWe
CPEeINCTB ISl YCHJIEHUS OCTaTOYHOTO 3peHHs, OpaleBCKOW KOMIBIOTEPHONH TEXHHKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YAIbHOTO JOCTyma K HMH(OpPMAIHH, MIpOrpamMM-
CHUHTE3aTOPOB PEYH U APYTrUX TEXHUUYECKUX CPENICTB MpUeMa-nepenaun yueOHoit uapopmaiuu B
JOCTYIHBIX (popMax AJisi CTYJCHTOB C HAPYIICHUSMH 3PECHUS;

- 3aJIaHus JIUIg BBIIOJIHEHUS Ha 3K3aMEHE 3a4HMThLIBAIOTCS ACCUCTEHTOM;

- THCbMEHHBIC 3aJaHUs BBITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTECHTY
oOyuaroumcs;

3.ln8 MHBaNWAOB M JMI[ C OrPAHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI 1O CIYXY
(cmabocnplmamue, TIyxXue):



- Ha DJK3aMEHE TPHUCYTCTBYET AaCCHCTEHT, OKAa3bIBAIOIIMH CTYIEHTY HEOO0XOIUMYIO
TEXHUYECKYI0O IOMOIIb C YYETOM HHIUBUAYATbHBIX OCOOEHHOCTEH (OH MOMOTAeT 3aHATh
pabouee MecTO, MEepPeBUTATHCS, IPOUNTATh U OPOPMHUTD 33JaHUE, B TOM YHCIIE 3alUCHIBAs 1O
JTUKTOBKY);

- 9K3aME€H IPOBOJMUTCS B MUCbMEHHOHN (opMme;

4. ]lns MHBANIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/0POBBS, MMEIOIINX
HapYIIEHHs] OMOPHO-JABHIaTeIbHOTO amiapara, CO3[JaHbl MaTepUATbHO-TEXHUYECKHE YCIOBHS
o0ecIieunBaroONe BO3MOKHOCTh OECHPENATCTBEHHOIO [OCTyNa OOYydJaromuxcsi B ydeOHbIE
MOMEIICHNs, OOBEKTY NHUTAHUsS, TyaJeTHbIE M JPYrHe IMOMEUICHHS YHHBEPCHTETa, a TaKkKe
npeObIBaHUS B YKa3aHHBIX MOMEIIEHHUSIX (HAJTMUMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, IOPYIHEH
U APYTUX MNPUCIOCOOIEHUN).

- TIMChMEHHBIE 3a/IaHUS BBITIONHSIOTCS Ha KOMITBIOTEPE CO CIEIHATM3HPOBAHHBIM
MIPOTPaMMHBIM 00eCTIeUeHHEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA PK3aMEH MPOBOIMUTCS B YCTHOH opme.

OOyuarommecs: U3 YUCIIA JUI C OTPAHUICHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECIICYECHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMUA pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTPaHHUYCHHSIM
WX 3JI0POBBSL.



JUCT UBMEHEHU (IOITIOJTHEHU )

B paboueii mporpamme JUCIUILTHHBI « AHATUTHYIECKAs XUMHUSD) TI0 CHISITUATBHOCTH
33.05.01 dapmanus (ypoBens crenanutera) Ha 2021-2022 yyeOnblii roa

Ne JuemeHT (myHKT) PIL{ IlepeyeHb BHOCMMBIX IIpumeyanue
n/n U3MEHEHU
(TomosTHe HMI)
1
2.

OO6cyx/1eHa 1 peKOMEHI0BaHa Ha 3acefjaHuu Kadeapsl hapmariu
npoTokoa Ne _ oT «__ » 202 T.

3aB.xadeapoit papmammu 3.C. [laxxaeBa




Pacnpenenenue 6anioB TEKyIEro U pyoeXHOTO KOHTPOJIS

IIpuioxenne 2

Non Buo konmponn Cymma bannos
/n Obwasn cymma | 1-1 mouxa 2-1 mouxka | 3-1 mouka
1 Hocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 0o 4o.
4 Texywiuit KOHmMpoRb: 00 30 6annos 00 10 6. 00 106. 00 106.
Buvinoanenue 1a0opamopHuIx om 0 0018 6. om (0 00606.| om0oo66.| omOado6 6.
pabom
Buinonnenue  camocmosmenvnwix
3a0anui (peutenue 3a0au,
Hamscauue pegpepamos,  doknao, om 0 00120. om000406. |om00o46 |om0oo46
acce
PybesxcHulit KOHmMpOJIb 00 30 6annos 00 10 6. 00 106. 00 106.
1 rectupoBanue ot 0- 10 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- o 306.
KOJUIOKBUYM ot 0 10 216. or01076.| or0mo76.| or0 o 70.
Hmozo cymma mekyuiezo u
PybercHozo KOHmMpoan 0o 706annos 00 230. 00 230 00 246
OII€HKA «yOBJIETBOPHTEILHOY
He MeHee 36 0. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
OI[EHKA «XOPOI0» menee 70 6.
(51-696.) meHee 23 6 | MeHee 23 6 | menee 246
OIIeHKA «OTJIHYHO»
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee

0.

0

246
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