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1 Hem, H 3aJa4Y1 0CBOCHUA NJUCHHUITIMHBbI

Heabro ocBoeHUS TUCHUIUIMHBI «IHCTpyMEHTalbHbIE METO/bl aHAJTU3a B MOHUTOPUHIE
00BEKTOB OKpYXarlolleil cpeapl» gBisiercss GOpMUPOBAHUE KOMILUIEKCA 3HAHUI O MPUHLUIAX U
BO3MOYKHOCTSIX COBPEMEHHBIX HHCTPYMEHTAJIbHBIX METO/I0B HCCIIEIOBAHUS ITOYBBI, BO3AYyXa, IIPO-
JTYKTOB MUTaHUS, BOJHBIX PECYPCOB U IPYTHX 00BEKTOB arpO3KOCUCTEMBI.

3agaum JUCHHUIIJIMHBI

— BJIaJicHHue 0a30BBIMU 3HAHUAMH (DYHIAMEHTAIbHBIX Pa3/ieNoB (PU3UKU, XUMHH U OHOJIO-
MM B 00beMe, HEOOXOIMMOM JJIsi OCBOCHMS (PU3UUECKUX, XUMUUYECKUX U OMOJIOTHYECKUX OCHOB
B 9KOJIOTUU U MPHUPOIOTIOIB30BaHUH; METOAAMI XUMHUECKOTO aHaJIN3a, 3HAaHUSIMU O COBPEMEH-
HBIX IMHAMHUYECKHUX MPOLECCax B IPUPOJIE U TEXHOCEPE, O COCTOSTHUU reocep 3eMiln, IKOJIOTHH
¥ HBOJIIOIUH OHOC]epsl, INT00ATBHBIX SKOJIOTHYECKUX MPobiIeMax, METoAaMu 0TOOpa U aHaJIN3a
re0JIOTMYECKUX U OMOJIOTMYECKUX ITPO0, a TaKKe HABBIKAMH UACHTU(UKALMH U OIMCaHUs OHOJI0-
THYECKOTO pa3HO0Opa3usi, €ro OIEHKH COBPEMEHHBIMH METOAAMHU KOJIWYECTBEHHOW 00paboTKH
nHpopmanuu;

— BJIAZICHHE METOAaMHu OTOOpa Mpo0 M MPOBEACHUS XUMHUKO-aHAIUTHYECKOTO aHaIM3a
BPEIHBIX BEIOPOCOB B OKPYKAIOIIYIO CPEly, FTCOXUMHYECKUX UCCIIeIOBaHM, 00paOOTKH, aHaTn3a
U CHHTE€3a MPOU3BOJICTBECHHOH, MMOJIEBOM U 1a00paTOPHOI 3KOJOrMYecKol MHPOpMAaLUU, METO-
JJaMH COCTAaBJIEHUS HKOJIOTMUECKUX U TEXHOTCHHBIX KapT, cOopa, 00pabOTKH, CUCTEMATU3aLUH,
aHanu3a nHpopmauuu, GopMHpOBaHUs 0a3 JAHHBIX 3arPS3HEHUS OKpYKaloIIel cpeIbl, MeTOAaMU
OLIEHKH BO3CHCTBUS Ha OKPYXKAIOLLYIO CPENY, BBIABISTh HCTOYHUKH, BUBI M MACHITa0bl TEXHO-
TE€HHOT'O BO3/ICUCTBHUS.

2 [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HHUS MO JUCHHUILIAHE, COOTHECEHHBIX
¢ IJIaHupyemMbiMu pesyiabTaTamu ocsoenust OIIOII BO

B pe3yabTaTe 0CBOCHHS AMCHHUILINHBI GOPMHPYIOTCS CJIeIYIOLIHe KOMIEeTeHIHHU:

OIIK-2 — Bnagenue 6a30BbIMH 3HAHUSAMHU (YHAAMEHTAIBHBIX Pa3JenoB (PU3UKH, XUMUU
U 6uosoruu B o0beme, HeoOXOAUMOM JJIsl OCBOEHUS (PU3HUYECKUX, XMMUYECKUX U OMOJIOrMUYECKUX
OCHOB B HKOJIOTHUH U MPUPOAOINOIH30BAHNN; METOJIaMH XMMHUYECKOTO aHaJIN3a, 3HAHUSIMH O CO-
BPEMEHHBIX AMHAMHUYECKUX IIpoIieccax B MPHPOJE U TeXHOc(hepe, O COCTOSHUM reocdep 3emin,
HKOJIOTHH U 3BONIIOLNHU Onochepsl, ro0aNbHBIX 3KOJIOIHYECKHX MpodiieMax, MeTo1laMu 0Toopa 1
aHaJIM3a TeOJIOTUYECKUX U OMOJIOTHYECKHUX P00, a Takke HaBBIKAMH MJCHTHU(HUKALUN U OIHCca-
HUS OMOJIOTUYECKOTO Pa3HOOOPA3Hsl, €0 OIIEHKH COBPEMEHHBIMU METOAAMHU KOJIMUECTBEHHOM 00-
paboTku uHOpMAIUH;

[1K-2 — Bnagenue Mmerogamu ot6opa mpo0 1 MPOBEICHHS XUMHKO-aHATUTUYECKOTO aHa-
Ju3a BPEIHBIX BHIOPOCOB B OKPYXKAIOIIYIO CPEdy, FT€OXMMHUYECKHX HCCIIEAOBaHUM, 00paboTKH,
aHaJM3a U CHHTE3a MPOU3BOJICTBEHHOM, TTOJICBOM U JTa0OPATOPHOMN IKOJIOTHYECKON HHPOPMAITIH,
METOJaMHU COCTABJICHHUS SKOJIOTUYECKUX U TEXHOTCHHBIX KapT, cOopa, 00paboTKH, cucTeMaTH3a-
MY, aHajau3a nHpopManmu, GopMUpPOBaHUS 0a3 TaHHBIX 3arPSA3HEHHS OKPYXKAIOIIEH CPEeIbl, Me-
TOJIaMH OIICHKH BO3ACUCTBHS Ha OKPYKAIOIIYIO CPENY, BBISABIATH HCTOYHUKH, BUJBI K MACILITAObI
TEXHOT€HHOTO BO3/ICHCTBHS.

3 Mecto qucuunjmubl B cTpykrype OIIOII BO

Jucuumnnuna « THCTpyMeHTaIbHbIE METOIbI aHANIM3a B MOHUTOPUHI€ OOBEKTOB OKpYXKa-
IOIeH cpenbl» sABIsAeTca AuciuIunHoi BapuatuBHoi yactu OITOIT BO moaroroBku oOydaro-
uxcd no HanpasiaeHuo 05.03.06 Dkonaorus U NpupoAONOIb30BaHUE, HATPABIEHHOCTh «JKOJIO-
T'Us ¥ IPUPOJOIIOIB30BAHUE.



4 Oobem qucHUMINHBI (72 Yaca, 2 3a4€THBIX SIUHHUIIBI)

O0OBeM, yacoB
Ovynas 3aoyHas
KonTakTHas paéora 43 -
B TOM YHUCJIE:
— ayUTOpHAs 1O BUJAM
Y4eOHBIX 3aHATHHA

Bunsl yueOHoI paboThI

42 —

— JIEKLIUH 14 —
— IPAaKTHYECKUE -
— nabopaTopHbIe 28 —
— BHEAyIUTOpHAs —
— 3a4eT | —
— DK3aMEH — —
— 3alUTa KypCOBBIX pa- —
60T (IIPOEKTOB)
CamocTrosiTesqibHasi padoTa 29 -
B TOM YHUCJIE:
— KypcoBas pabora (mpoekr)* — —
— IIpOYHE BUJIbI CAMOCTOS- 29 —
TENBbHOM paboThI
HToro no aucuunjinge 72 —
B ToMm uncne B popme mpak- -
THYECKOU MOATOTOBKU

5 Copep:xkanue QyCHUNTHHBI

[To mToram m3yyaemMol NUCIUILITUHBI CTYJIEHTHI (0Oydaromuecsi) cAaioT 3a4er. Jucim-
IJIMHA U3y4aeTcs Ha 3 Kypce, B 5 cemecTpe.

Conep:kaHue U CTPYKTYPA IMCHUILIMHBI 110 0UHO opme 00ydeHUs

Bunpr yaeOHOM paboThI, BKITFOYAs
CaMOCTOSITEIbHYIO paboTy CTYACHTOB U TPY-
JIOEMKOCTB(B yacax)

Tema. OCHOBHBIE BOIIPOCHI

5 ~9o =

Cemectp

YeCKOU MOATOTOBKH

YeCKOU MOATOTOBKH

dopMHUpyeMbIe KOMITETCHIHH

JEKIUN
B TOM 4HcIie B (hOpME TIPaKTH-
nabopaTOpHBIC 3aHATHUS
B TOM 4HCJIE B JOPME MPaAKTH-
NPAKTHYECKUE 3aHSITUS
B TOM 4HCJIE B JOPME MPAKTH-
YECKOM IMOATOTOBKU
caMocTosATenbHas paboTa

Knaccugpuxayua uncmpymen-
masbHvlx Memoooeé anaausa, ux | OIIK-2
poas ¢ 3konozuu u npupooo- | IIK-2
HOJIb30BAHUU.




5 ~g =

Tema. OCHOBHBIEC BOIIPOCHI

dopMHUpyeMbIe KOMITETEHIHH

CemecTtp

Bugpl yueOHo# paboThl, BKITIOUYAs

CaMOCTOSTCIIbHYIO pa60Ty CTYACHTOB 1

JIOEMKOCTR(B Jacax)

py-

JIEKLIUU

YeCKOU MOATOTOBKH

YECKOU MOATOTOBKH

B TOM 4YHcIie B (hOpMe MIPaKTH-
nabopaTOpHEIC 3aHATHUS
B TOM 4HCJIE B JOPME MPAKTH-
NPAKTHYECKUE 3aHSATUS
B TOM 4HCJIE B )OPME MPAKTH-
YeCKO# MOJAITOTOBKHU

caMocTosATeIbHas padboTa

TpeOoBanusl pasaMIHBIX (QUIHKO-
XUMAYECKAX METONOB K TIpo0Oo-
MOJATrOTOBKE, XHMHYECKHM (hop-
MaM u Matpuue. CriocoOsl pasio-
JKEHHMS TIPOOBI, POLIECCHI, UCITOb-
3yeMBbIe IS pa3/ieNICHHs U KOHIICH-
TPHPOBAHHUSI KOMIIOHEHTOB MPOOBI.
[TonsiTHe 00 aHATTUTUYECKOM CHT -
HaJie B PU3UKO-XUMHUYECKUX Me-
Tomax aHanmm3a. OcobeHHOCTH
AQHATUTHYECKHUX CUTHAJIOB B CIICK-
TPaIBHBIX, JIEKTPOXUMHUYUECKUX U
XpoMaTorpaGuIeckux MeToax.

Cnexmpanvnvlie memoost ana-
au3a.

CTpyKTypa aTOMHBIX 1 MOJICKY-
JISIPHBIX CIIEKTPOB
MonekynspHo-a0copOIMOHHBIH
CIIeKTpanbHBIN aHamu3. CIriek-
TpajbHBIC TPUOOPHI U XapaKTe-
PHUCTUKH MX OCHOBHBIX Y3JIOB.
Hedenomerpus u TypOoaumer-
pust

AMmOMHO-IMUCCUORHBLE  CheK-
mpanvuvuit ananus. [puHImn Me-
TOJIa, €r0 AHATIUTUYECKUE XapaKTe-
PHICTHKH U 00JacCTH MPUMEHEHUSI.
Hcrounnku BO3OYKAEHHS CIIEK-
TPOB: JIyTOBBIC W WCKPOBBIC pa3-
PSIIBL, TIa3MAaTPOHBI, TIaMeHa, Jia-
3epbl. CBETOUIBTPEI U MOHOXPO-
Matopbl. [IpueMHUKH W3ITy4deHus
(meTexTopHI).

OIIK-2
[K-2




Bugpl yueOHo# paboThl, BKITIOUYAs
CaMOCTOSITEIbHYIO paboTy CTYACHTOB U TPY-
JIOEMKOCTR(B Jacax)

Tema. OCHOBHBIEC BOIIPOCHI

2 ~1 =
CemecTtp

YeCKOU MOATOTOBKH

YECKOU MOATOTOBKH

YeCKOU MOATOTOBKH

dopMupyeMbIe KOMIIETEHITHH
JEKIUN

B TOM 4YHcIie B (hOpMe MIPaKTH-
nabopaTOpHEIC 3aHATHUS

B TOM 4HCJIE B JOPME MPAKTH-
NPAKTHYECKUE 3aHSATUS

B TOM 4HCJIE B )OPME MPAKTH-

caMocTosATeIbHas padboTa

Inexmpoxumuueckue  Mmemoovl
QHAU3A U UX KIAcCUUKayu.
OJEeKTPOXUMHICCKasl sUeiika U ee
ANIEKTPUYECKUNA 3KBUBaJIEHT. MH-
JIMKATOPHBIN IEKTPOJT U AIICKTPO]T
CpaBHEHU.
Iomenyuomempuueckuil ana-
3. Konoykmomempus. Kounyk-
TOMeTpuYecKoe TUTpoBaHue. Ky-
JIOHOMETPUYECKOE TUTPOBAHUE. OIIK-2
Bonvmamnepomempuuecxkue TIK-2
Memoovl ananuza
MuBepcroHHas BOJIbTaMIIEpO-
MeTpHsa. AMIIEpOMETPHUIECKOe
TUTPOBaHUE. AnmaparypHas co-
craBiisitoias Meto1oB. [Iprume-
HCHUEC BOJIBTaMIICPOMETPUHN JJI
aHam3a 00bEKTOB OKPYIKaIOMIeH
CpPEIBL.

Xpomamozpaguueckue me-
moovl ananu3a, ux Kiaccugu-
kayua. CriocoObl OJTY4YEHHS
xpomarorpamm. Xpomarorpapu- | OITK-2
gecKkue mapameTpol. Teopus TIK-2
XpOMaTorpapuuecKoro paszesne-
Hust. [IpakTHdeckre MeTo bl
xpomaTorpaduu.

Htoro 14 - 28 - - - 29

6 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHU ISl CAMOCTOSITEIbHOM PadoThI
00y4YaAOIIHUXCS 10 TUCHHILINHE

MeTtoaudeckue yka3anus (IUIsi CAaMOCTOSTEIbHON PabOTHI)

1. HaymoBa I'. M. TexHuka BeAE€HUS XHMHUYECKOTO SKCIEpUMEHTa B jabopatopuu /
I'. M. Haymoga, E. K. f6nonckas, E. A. Kaiiropogosa. Kpacnomap: KyoI'AY, 2012. — 80 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/08 tekhnika vedenija khimicheskogo ehksperi

menta.pdf



https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

2. l'aiinyxoBa H. I'. TectoBble 3ananus no qucuumimHe «MHCTpyMEHTaIbHBIE METO/IbI
WCCJICIOBAHMS TIOYB U PACTEHU» JIJISI CAMOCTOSITEIBHOU padoThl : yueo. mocoowue. / H. I'. Taiiny-
koBa, M. B. IllabanoBa. — Kpacnomap: Ky6I'AY, 2012. — 92 c. https://edu.kubsau.ru/file.php/
105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye metody_issledovan-
ija_pochv_i_rastenii-GaidukovaNG.SHabanovalV.pdf

3. UHCTpyMEHTaIBHBIE METOBI aHAIM3a B arpoHOMUN : yuel. mocooue / E. A. Kaiiropo-
noBa, H. E. Kocsuok, C. A. IlecrynoBa. — Kpacumomap : KyoI'AY, 2018. — 204 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_analiza_v_ agronomii.pdf

4. I'alinykoBa H. I'. MHCTpyMeHTaJIbHBIE METO/IbI UCCIIEI0BAHUS B arpO’KOJIOTHH. Y. 1.
DneKTpoXuMudeckrue MeTosl : yueo. mocodue / H. I'. TaiinykoBa, U. B. 11laGanoBa ; mox o0Omeit
pen. H I. TaiimykoBoit. —  Kpacmomap : Kyol'AY, 2018. - 99 c.
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody 414003 _v1_.PDF

7 @OHI OLIEHOYHBIX CPEACTB /IJIsl MPOBeeHUs MPOMEKYTOYHOM aTTeCTAIMU

7.1 llepeyeHb KOMIETEHUMH ¢ yKa3aHMeM 3TanoB uX (opMupoBaHHMs B Ipouecce
ocsoenus OIIOII BO

Otanbsl OpMHUPOBAHUS U ITPOBEPKA YPOBHs c(HhOPMUPOBAHO-
Howmep cemectpa* CTH KOMIETEHIUH 110 TUCIUIUTMHAM, TPAKTUKAM B IpoIiecce
ocsoenus OIIOII BO

OIIK-2 — Brnanenue 6a30BbIMH 3HAHUSAMH (QyHIAMEHTAIBHBIX Pa3AeiioB GU3UKU, XH-
MUU U OMOJIOTUHU B 00beMe, HEOOXOJUMOM JIJIsl OCBOEHUS (DU3HUECKUX, XUMUYECKUX U OUOIIO-
THYECKUX OCHOB B DKOJIOTHH H TIPUPOIOTIOIF30BAaHUH; METOAAMH XMMHUYECKOTO aHAIN3a, 3Ha-
HUSIMHU O COBPEMEHHBIX TUHAMHYECKHX MPOIIeccax B MPUPOJIE U TEXHOCHEPE, O COCTOSIHHH T'€0-
cdhep 3emitn, SKOJIOTHH U IBOJIIOIIUU OMoCchephl, TII00ATBHBIX IKOJOTHYECKUX MTpobdieMax, Me-
TOJaMH O0TOOpa M aHaIN3a FeOJOTUYECKUX M OMOJIOTHYECKHUX MPOo0, a TaKKe HaBBIKAMU HJICH-
TU(QUKAIUN ¥ OMUCAHUST OMOJIOTUYECKOTO Pa3HOOOPAa3Hsi, €ro OIEHKH COBPEMEHHBIMH METO-
JaMH KOJIMYECTBEHHOHN 00paboTKN nH(OpMAaIiH

1 b1.b.10 Heopranuueckas Xxumust
1 b1.b.11 buonorus
1 b1.B.01 buopaznoobpazue
2 b1.5.09 ®usuka
2 b1.b.27 Oprannyeckasi Xumus
2,4 b2.B.01.01 IlpakTuka no moxy4eHUI0 IepBUYHBIX Mpodeccu-

OHAJIBHBIX YMEHHI M HABBIKOB, B TOM YHCJIC TICPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-UCCIIE0BATEIbCKOM €SI TEIbHO-
CTH

2-3 B1.5.13 OO0mas 3xoixorus

b1.5.26 ®usnueckasa 1 KOJUIOUIHAS XUMUS

b1.b.19 Yuenue o 6uochepe

b1.B.11 Dkonorudeckast reHeTHKa

b1.b.16 Oxpana okpykarouei cpezsl

b1.b.22 YcroitunBoe pa3BuTue

b1.B.JIB.05.01 ®u3uK0-XUMHUYSCKIE METO Bl aHAIN3a
b1.B./IB.05.02 UucTpyMeHTaIbHbIE METO/IBI aHAIM3a B MO-
HUTOPUHTE 00BEKTOB OKPYKAIOIIEH CPEIbI

b1.b.14 I'eoskonorus

b1.b.32 ®usnonorus pacreHuit

b1.b.23 Dxonornyeckuiit MOHUTOPUHT

b1.B.10 DBomronuoHHAas SKOJIOTHS

b1.B.16 MeToap!l DKOJIOrHUECKUX HUCCIIETOBAHUN

> b bW
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https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/%20105/03_03.07.13/12_Testovye_zadanija_po_discipline_Instrumentalnye_metody_issledovanija_pochv_i_rastenii-GaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_analiza_v_%20agronomii.pdf
https://edu.kubsau.ru/file.php/105/Instrumentalnye_metody_%20414003_v1_.PDF

Otanbl GOPMUPOBAHKS U MPOBEPKA YPOBHS CHOPMHUPOBAHO-

Howmep cemectpa* CTH KOMIIETEHIMH 10 JUCHIUIUIMHAM, TPAKTUKaM B TIpoIiecce
ocsoenus OIIOIT BO
8 b3.5.01 3amuTa BBITYCKHOM KBaJHM(PHUKAIMOHHON paboTHI,

BKJIIOYAsl MOJITOTOBKY K 3alIUTE U MPOLEAYPY 3alIUThI
[IK-2 — Bnagenue Mmerogamu oT00pa nmpod U MPOBEACHUS XUMUKO-aHATUTHYECKOTO aHAJIn3a
BPE/IHBIX BEIOPOCOB B OKPYXKAIOIIYIO CPENY, TEOXUMUYECKUX UCCIIeIOBAaHUM, 00padOTKH, aHa-
JIM3a ¥ CUHTE3a IPOM3BOICTBEHHOM, MOJIEBOM M TAOOPATOPHON YKOJIOTHYECKON MH(MOpMAITUH,

METOAAMHU COCTABIICHUS SKOJIOTMYECKHX M TEXHOTEHHBIX KapT, cOopa, 00paboTKH, CUCTEeMaTH-
3a1uu, aHau3a nHhopmanuu, GopMUpPOBaHUs 0a3 JaHHBIX 3arPSA3HEHUS OKPYKAIOMIEH CPEIbl,
METOJIaMH OILIEHKH BO3JICHCTBUS HA OKPYKAIOIIYIO CPE/y, BBISBISITh HICTOYHUKH, BUJIBI U MacC-

mTa0bl TEXHOTEHHOT'O BO3JEHCTBUS

1 b1.B.04 Dkonorudeckoe kapTorpadupoBanue

2 b1.B.JIB.03.01 AHanuTu4ueckas XUMHS

2 b1.B./IB.03.02 AHanuTH4ecKuii KOHTPOIb OOHEKTOB OKPY-
YKaAIOIIEH cpeabl

2,4 b2.B.01.01 IlpakTuka mo noxy4eHuIo IepBUYHBIX Mpodeccu-

OHAJIBHBIX YMEHHI 1 HABBIKOB, B TOM YHCJIE IEPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-UCCIIE0BATEIIbCKOM AESITEIbHO-
CTH

4-5 b1.5.08 I'C B 3k00TMH U IPUPOAOIIOJIB30BAHNN

b1.B.21 OreHnka BO31€MCTBHS HA OKPYKAIOIIYIO CPEAY
b1.B.JIB.05.01 ®u3uK0-XUMHUYSCKIE METO Bl aHAIN3a
b1.B./IB.05.02 UacTpyMeHTaIbHbIE METO/IBI aHAIM3a B MO-
HUTOPUHT€ 0OBEKTOB OKPY>KaIOIIEeH Cpebl

6 b1.B.JIB.02.01 TexHOreHHbIE CUCTEMBI M YKOJIOTHYECKUMN
pHUCK

6 b1.B./IB.02.01 TexHoreHHbIE CHCTEMBI YPOAHUCTUUECKHIX
TepPUTOpUI

2,6 b2.B.02.01 IlpakTrka mo mosxy4eHuto npohecCuoHaATbHBIX
YMEHUH U ombITa MPO(HEeCCHOHAIBHON AEATEIbHOCTH

8 b2.B.02.02 ITpegaunnomHas npakTUKa

8 b3.5.01 3ammra BeIMyCKHOW KBaTH(PHUKAIIMOHHON padoThI,
BKJIKOYAsi HOATOTOBKY K 3aIIUTE U NPOLIEYPY 3aIUATHI

WD D D

7.2 Onucanue nMokaszareeid M KpUTepueB OLEHMBAHUA KOMIIETEHIMH HA Pa3JIHYHBIX
jTanax ux opmMupoBaHus, ONMUCAHNE HIKAJIbI OLIEHUBAHUS

YpoBeHb OCBOEHUS
[Inanupyemsle | HeymoBie- | yIOBIETBO-
pe3ysibTaThl | TBOPUTEIBHO | PHUTEIHHO Onenounoe
xopomio (cpell- | OTIIMYHO (BBI-
OCBOCHMS (MuHMMaNb- | (MUHUMAIb- . . CPEnCTBO
. . HUM) COKUIA)
KOMIIETEHIIMM | HBIA HE I0- | HBIH, MOpo-
CTUTHYT) TOBBIH )




OIIK-2 — Bnanenue 6a30BbIMU 3HAaHUSIMU (DYyHIAMEHTAIBHBIX pa3/iesioB (PU3UKHU, XUMUU U
Ouosoruu B 00beMe, HEOOXO0IUMOM JUIsl OCBOCHUS (PU3NUECKHUX, XUMUYECKUX U OHOJIorHye-
CKUX OCHOB B 9KOJIOTUH U MIPUPOJIOIIOIB30BaHUN; METOIaMU XUMHUYECKOT0 aHAJIN3a, 3HAHU-
SIMH O COBPEMEHHBIX JMHAMHYECKUX MPOIIECCaX B MPUPOJIE U TEXHOC]EPE, O COCTOSIHUU T'e0-
cdep 3emin, 3KOJIOTHH U 3BOIOLUN OUOChepsl, II100aTbHBIX IKOJIOTHYECKUX MpodiieMax, Me-
TOJaMHU 0TOOpa U aHAJIN3a Te0JOTNIECKUX U OMOIOTHYECKHUX P00, a TAaKKe HABBIKAMU HJICH-
TU(UKAIUH U ONTMCaHUs OMOJIOTHYECKOTO pa3HO00pa3us, €ro OLlEHKU COBPEMEHHBIMU METO-
JaMU KOJTMYECTBEHHON 00paboTKH HH(PpOpMAITHH

3HATD: Yposens 3Ha- | MuHu- YpoBeHb 3Ha- | YPOBEHb 3Ha-
OCHOBHBIE HUN HUXKE MaJIbHO JIO- | HUM B o0beMe, | HUli B 00B-
MPUYUHBI W3- | MUHUMAJTh- MyCTUMBI | COOTBETCTBYIO- | €M€, COOTBET-
MeHeHHsI (u- | HBIX TpeOOBa- | ypOBEHB eM Mpo- | CTBYIOIIEM
3UKO-XMMHYEe- | HUW, UMENM | 3HAHWH, J10- | rpaMMe TOJro- | MporpaMme
CKHX CBOWCTB | MECTO Ipy- MyLIEHO TOBKH, JIONY- | MOJATOTOBKH,
MaTepuaioB, | Oble OIIMOKM | MHOTO He- | IIIEHO He- | 6e3 ommbok
U3JIeuii U Be- rpyObIX CKOJIbKO  He-
LIECTB; OLIOO0K rpyOBIX — OIIU-
Mopdotoruye- 00K
CKMH  COCTaB
TBEPIBIX OBI-
TOBBIX  (KOM-
MYHaQJIHHBIX )
OTXOJIOB
YMETD: IIpu  peme- | IIpogemon- | IIpoxemon- IIponemoH-
MPOU3BOJIUTH | HUU CTaH- | CTPUPO- CTPUPOBAHbI CTPUPOBAHbI
nabopaTopHbIE | TapTHBIX 3a- | BaHBI ~ OC- | BCE OCHOBHBIC | BCE  OCHOB-
UCCIIeI0Ba- a4 HE TMpO- | HOBHBIE YMEHHMsI,  pe- | Hble yMEHHS,
HUS, 3aMepbl, | IEMOHCTPH- | YMEHUS, pe- | MIEHbl BCE OC- | PEIICHBI BCE
aHaJIM3bl OTO- | POBAHBI  OC- | LIEHBI TUIIO- | HOBHBIE 33/1a4U | OCHOBHBIE 3a-
OpaHHBIX IPU- | HOBHBIC yMe- | BbIE 3aJaud | C HErpyObIMH | Jaud C  OT-
POIIHBIX 00- HUS, UMENH | C Herpy- | ommOKamu, JEIbHBIMU
pasioB MECTO  Tpy- | ObIMH BBITIOJTHEHBI HecyIIe-
Oble OIIMOKK | OIIMOKaMH, | BCE 3aJaHUSA B | CTBEHHBIMU
BBITIOJTHEHBI | IOTHOM  00B- | HEIO4YeTaMH,
BCE  3ajJla- | eMe, HO HEKO- | BHIIOJIHEHbI
HUS, HO HE B | TOpPBIE C HENO- | BCE 3a/I1aHUS B
MOJIHOM YeTamu MOJIHOM 00b-
o0neme emMe
BJIAIETD: IIpu  peme- | Umeetcs ITponemon- ITponemon-
HaBBIKaMU HUU CTaH- | MUHUMAalb- | CTPUPOBAHBI CTPUPOBAHBI
MOATOTOBKH JMapTHBIX 3a- | HeI Habop | 6a30BbIe HaBBIKU TIPU
JOKyMEHTa- a4 HE TIPO- | HABBIKOB HABBIKM  TIPHU | pEUICHUHN He-
LIUH, COAEepXkKa- | IEMOHCTPU- | Al  pelle- | pelIeHuH CTaH- | CTaHAapTHBIX
LIeH CBe- poBaHbl 0a30- | HUS ~ CTaH- | MApPTHBIX 3aja4 | 3a/1a4 oe3
JICHUSI O Bbl€ HAaBBIKM, | JAPTHBIX 3a- | C HEKOTOPHIMH | OIIMOOK U
COCTOSTHUH UMEJM MECTO | Jad C HEKO- | HeJIoYeTaMu HE0YETOB
OKpYJKaroie | rpyObie TOPBIMU
CpeIbl, MECTaxX | OMHUOKH HeJ04YeTaMu
otbopa mpoo,

METOJHKAX

Pedepar
(mokam)
TectoBbIC
3aJaHUs
Pacuetnnie
3a7a4u

KonTpomns-
Has paborTa.
Bomnpocel u
3a1aHus
JUIsL TIpOBe-
JIeHus  3a-
yera.




(MeTomax)
U3MEPEHUN

[1K-2 — Bnagenue Metogamu oT6opa mpod 1 NpoBeIeHUs] XUMHKO-aHATUTUYECKOTO aHaTN3a
BpPEIHBIX BHIOPOCOB B OKPYKAIOIIYIO CPEy, TCOXUMHUYECKUX MCCIIeIOBaHNM, 00pabOTKH, aHa-
JM3a ¥ CUHTE3a IPOU3BOJICTBEHHOM, MTOJIEBOW U TaOOPaTOPHOM 3KOJIOrHYecKor HHpOpMaIuy,
METOAAMHU COCTABJIEHUS SKOJIOTMYECKUX M TEXHOTEHHBIX KapT, cOopa, 00paboTKH, CUCTEMATH-
3aluy, aHaJIn3a HHPopManuu, popMupoBanus 0a3 TaHHBIX 3arpSI3HEHUS OKPYKAroIIeH
Cpezbl, METOJJaMH OLIEHKH BO3ECHCTBUS Ha OKPYKAIOILYIO CPEAY, BBISBIATH HCTOYHUKH, BU/IbI

M MacIITa0Bl TEXHOIEHHOT'O BOBHGﬁCTBHH

3HATD: Yposens 3Ha- | MuHu- YpoBeHb 3Ha- | YPOBEHb 3Ha-
OCHOBHBIE HUN HUXKE MaJIbHO JIO- | HUM B o0beMe, | HUli B 00B-
MPUYMHBI U3- | MUHUMAJlb- MyCTUMBIA | COOTBETCTBYIO- | €M€, COOTBET-
MeHeHus Gu- | HeIX TpeOoBa- | ypOBEHB eM Mpo- | CTBYIOIIEM
3UKO-XU-MHU- HUU, UMEIU 3HaHUH, J0- | IPaMMe MOAro- | IPOrpaMMe
YEeCKHX MECTO TPy- MYIIEHO TOBKH, JIONY- | TIOJITOTOBKH,
CBOMCTB Mare- | Oble OIIMOKKA | MHOTO HE- | IIEHO He- | 0e3 ommnooK
pHuaioB, u3e- rpyOBIX CKOJILKO  He-
JUH U Be- OLIMO0K rpyOBIX — OIIU-
IECTB 00K
YMETD: IIpu  peme- | IIpogemon- | IIponemon- IIponemoH-
MPOW3BOJUTH | HUU CTaH- | CTPHUPO- CTPUPOBAHBI CTPUPOBAHBI
nabopaTopHbIE | TapTHBIX 3a- | BaHBI ~ OC- | BCE OCHOBHBIC | BCE  OCHOB-
HCCIIEI0Ba- a4 HE TMpO- | HOBHBIC YMEHHUS,  pe- | Hble YMEHHU,
HUS, 3aMEepbl, | IEMOHCTPH- | YMEHUS, pe- | MIEHbl BCE OC- | PEIICHBI BCE
aHAJM3bl OTO- | POBaHBl ~ OC- | IIEHBI THIO- | HOBHBIE 33/1a4M | OCHOBHBIE 3a-
OpaHHBIX IPU- | HOBHBIC yMe- | BbIE 3aJaud | C HErpyObIMH | Jaud C  OT-
POIHBIX 00- HHS, HMENH | C HETpy- | OIIMOKaMH, JeJIbHBIMH
pasioB MECTO  Tpy- | ObIMH BBIITOJIHCHBI HecyIIe-
Oble OIIMOKK | OIIMOKaMH, | BCE 3aJaHUSA B | CTBEHHBIMU
BBIIIOJIHEHBI | IIOJJHOM  00B- | HEIOYETAMH,
BCEC  3aJa- | eMe, HO HEKO- | BBIIOJIHEHBI
HUS, HO HE B | TOPBIE C HENO- | BCE 3a/I1aHUS B
TTOJTHOM yeTaMu IIOJTHOM O0B-
o0BeMe eMe
BJIAIETD: IIpu  peme- | Umeetcs ITponemon- ITponemon-
HaBBIKAMH HHUH CTaH- | MUHUMAalb- | CTPUPOBAHBI CTPUPOBAHBI
MIPOBEACHUS JNapTHBIX 3a- | HeI Habop | 6a30BbIC HaBBIKK TIPH
9KOJIOrHYe- a4 HE TPO- | HABBIKOB HABBIKM TP | pEUICHUHN He-
CKOTO aHaju3a | IEMOHCTPHU- | JUIsl  peIlle- | PEIICHUH CTaH- | CTAaHIapTHBIX
MMOATOTOBKH poBaHbl 0a30- | HUS ~ CTaH- | MApPTHBIX 3aja4 | 3a/1a4 0e3
MIPOM3BOJICTBA | BbIC HABBIKH, | TAPTHBIX 3a- | C HEKOTOPHIMU | OIMIHOOK n
K BBIITYCKY HO- | UIMEJTM MECTO | 1ad C HEKO- | HeJJOUeTaMHu HEJI0YCTOB
BOM TIPOJTYK- rpyosbie TOPBIMU
LUK OIINOKHU Heg04YeTaMH

Pedepar
TecToBble
3a1aHus
PacueTHbie
3a7a4u
KonTpoms-
Hasi pabora
Bonpocst
U 33JIaHus
Ui TIPOBe-
JIeHUs
3ayeTa
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7.3 TunoBble KOHTPOJIbHbIC 3aJaHHMs WM HMHbIe MaTepuajbl, HEOOXOAMMbIE IS
OLIEHKHU 3HAHUH, YMEHHM i, XapaKTepU3yIUX 3Tanbl GOPpMUPOBAHUS KOMIIETEHIIUI B MPO-
necce ocsoenus OITOII BO

7.3.1. Tembl pedepatoB (10KJIAT0B)

1. O6paboTka pe3yabTaTOB SKCIIEPUMEHTALHBIX HHCTPYMEHTATBHBIX UCCIEIOBAHUN

2. BpiOop MeTo/1a aHANIN3a, CXeMbl U METOAMKHU MPUMEHUTENBHO K 00beKTy aHanu3a. Kpurepuu

BbIOOpa, paBuiia 0Toopa mpoo.

3. XeMoMeTpHKa U IJIAaHUPOBAHUE DKCIIEPUMEHTA.

4. Tumbl peakyii ¥ OpraHMYECKUE peareHThl B a0COPOIIMOHHON cieKTpodoTOMEpHH.

5. CnextpodoToMeTpHIECKOE TUTPOBAHHE.

6. BnusiHuME paznudHbIX (PaKTOPOB HA TOYHOCTH TUIAMEHHO - (DOTOMETPUUYECKUX H3MEPECHUH.

7. ®ayopuMeTpUs — SKCIPECCHBIN METOJ] ONIPEACIICHUS KAYECTBA CEJIbCKOXO03SIIICTBEHHOM
MPOAYKIIMHI

8. DIeKTpPOXMMHUYECKUE METOAbI UCCIIEOBAHHUM B SKOJIOTHH U ITPUPOIONOIH30BaHUH, TpeOOBa-

HUS K HUM

9. KoHayKkTOMeTprU4eCKHUi METO ONPEACIICHHSI BIIAXKHOCTH TTOYB M OOIICH COJICHOCTH
MMOYBEHHBIX BOJ

10. KynoHoMeTpuueckrii aHaIu3 U €ro IPUMEHEHUS B 9KOJIOTUYECKOM MOHUTOPUHIE

11. AMniepomMeTpuuecKoe TUTPOBAHUE B CEIBCKOXO035MCTBEHHOM aHAU3E

12. TTonsiporpaduueckue METOIbI UCCIICTIOBAHUMA B B 9KOJIOTHYECKOM MOHUTOPHHTE

13. Xpomarorpaduueckue METOIbl UCCIICAOBAHHUH B aHATN3€ MHUILEBBIX MPOAYKTOB

14. Nonnas xpomarorpadus B aHaIM3e 00bEKTOB OKPYKAIOIIEH CpeIbl

15 BricokoaddekTuBHAS KUAKOCTHAS XpoMaTorpadus U ee IPUMEHEHUE B aHAJIN3€E PACTUTEIb-

HBIX TIP00 Ha coJiep’KaHue OPraHUYECKUX COeTUHEHUN

16. 'uOpuaHbIe METOIBI AaHATTU3A B arPOIKOJIOTHUECKOM MOHUTOPHHTE

17. NHHOBAaLIMOHHBIE METO/IbI UCCIIEIOBAHUIN B arpO’KOJIOTHHI

18. ABTOMaTu3anus B arpOXMMUUYECKOM aHAIIN3E

19. IIpumenenne metogoB PXMA B KpUMUHAIUCTHYECKON SKCIIEPTHU3E.

20. ITpumenenne ®XMA npu paccieOBaHUN IKOJIOTMUECKUX MPECTYIICHUI

21. UudpakpacHas CIEKTPOCKONHS B aHATU3€E CETLCKOXO03IMCTBEHHOM MPOTYKIIHHI

22. Pentrenoda3oBblil 1 peHTT€HOCTPYKTYPHBIN aHAIHN3 B arpO3KOJIOTUU

23. Pentreno-¢yopecieHTHBIN aHaIN3 B aHAJIN3€ OMOJIOTHYECKUX 00BEKTOB

24. Un¢pakpacHasi CHEKTPOMETPHSI B aHAJIN3€ OMOJIOTHYECKUX OOBEKTOB

25. SIMP cnektpockonus B paciiuPOBKE CTPYKTYPhI CIIOKHBIX OPTaHUYECKUX BEIIECTB.

7.3.2 3apanus 1J1si KOHTPOJIbHBIX padoT
Konrponsnas padora Nel
«CreKkTpajibHble METO/Ibl aHATIN3a»
1. Mapraser] B TOYBe OMPEICIISIOT U3BJICKas €ro MOABUKHBIC (DOPMBI alleTaTHO-aMMHUAYHBIM 0Y-
dbepom pH 4,8 u mocneayronum poromerpudeckum onpenencauem ¢ [TAH (1-(2-mupunnnazo)-2-
HadrosmoMm ('OCT P 50683) B Buie KOMILIEKCa KEATOTrO IBeTa. JlJist MOCTpOeHUs KATMOPOBOYHOM
KpHUBOI1 ObUIN ONpeiesieHbl ONTUYECKUE TUIOTHOCTH CIEAYIOIIUX PACTBOPOB:
C(Mn),momnb/n 0,5-10° 1-10° 1,5:10° 2,0-10°
D 0.075 0.152 0.229 0.299

[TocTpouTh KanuOPOBOYHBIN TpaguK M BBYUCIUTH coaepkaHue Mn B 100 M MOYBEHHOH BBI-
TSDKKH, €CJTA ONTUYECKas MIOTHOCTh paBHa 0,179.

2. Omnpenenurte, NIpU KakUX JIMHAX BOJIH LiesiecOOOpa3sHee M3MEpSATh ONTHUYECKYHO IUIOT-
HOCTB, Ipu onpeaeneHnn coaepkanuss Mn(VII) B mouBe ¢poTOMETpUYECKHM METO/IOM, €CIIH UC-
CJIEAYIOT PacTBOP KpacHO-(HOJIETOBOTO 1[BETA.
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3. Ilpu mu3MepeHNH WHTEHCUBHOCTU JIIOMHUHECIIEHIIMA PACTBOPOB MOJy4€HBbI JaHHBIE (PacTBOP
comu AP™):

C(AP™), mxa/10mn x x+0,03 x + 0,05
1, mxA 10 16 20
Haittn KOHIIEHTpaLKIO aTFOMUHUS B paCTBOPE.

KonTtponpsHas padota Ne 2

«ONEKTPOXUMHYECKUE METO/IbI AaHAIU3A»
1. ®Topua-uOHBI COAEPKATCA B MUTHEBOM BOJE, MPEACTaBIAS OMAacCHOCTb JJisi 4eyioBeka. Jlms
omnpezeneHus GTopu-MOHOB METOIOM KaTHOPOBOYHOTO rpaduKa MPUTOTOBUIIU CEPUIO CTAHIAPT-
HBIX PACTBOPOB M U3MEPUIIH OTECHIHUAIBI (PTOPHI-CETICKTUBHOTO 3JIEKTPOIa OTHOCUTEIBHO XJIOP-
cepeOpSIHOTO AJIEKTPOIa CPABHEHHS.
c(F"), monp/n 1-10° | 1:10* |1-107 1-102 | 1-107!
E, MB 330 275 225 170 120
Hcnonp3ys nmomydeHHbIE JaHHbIE TOCTPOUTDH KanuOpoBouHnslii rpaduk (E,MB = f(pF)) u mo nemy
OTIpeNIeTTUTE CoJiepkanne (PTOPUA-MOHOB (MT/JI) B UCCIEAyEMOM PacTBOPE, €CIIHM MOTEHIIAA HC-
cienyemoro pactBopa 187 mMB.

2. Kakne »nexTpopl UCHOIB3YIOT JUIsl ONPEACIICHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
NOTEHLIMaa IOYBEHHOM BBITSDKKU? COCTaBbTE CXEMY ralbBaHUUECKOH LIETIH, YKAXKUTE PEAKTUBBL,
000pyTI0BaHUE U ATAIbI padOTHI.

3.. Paccunraiite koHnieHTpanuto pacrsopa HCI, eciu npu KOHIyKTOMETpUUECKOM TUTPOBA-
Huu 50 mi storo pactBopa 0,011 pactBopom NaOH ObutH moTydeHbI ClieIyIoniue JaHHbIC:
Vi, M 0 2 4 6 8 10
R, Om 664 915 1490 1580 1010 740

KonTtponsHas pabora Ne3
«Xpomarorpaduyeckue METOAbl aHAIU3a»

1. OnumuTe METOAMKY MOAroTOBKM aHnoHuTa AB-17 k pabore. Uto Takoe coneBas ¢popma
nonuta? Kak nepeBecTy aHMOHHUT B XJIOPUIHYIO (hopmy?

2. Ilpu pazneneHuu pTyTH, KaIMHs U MU Ha LEJUTI0I03¢ K03 (PUIIMeHThI TBUKEHUS OKa-
3aJIUCh CIIEAYIOIIUMHU:

Rf(Hg)=1,00 Ri(Cd)=0,82 Rf(Cu)=0,92.
Haiitu myTu IBM>KEHUS KaXKI0TO HOHA, eciu GpoHT AmtoeHTta 15 cm. M3o0pasure xpomaro-

rpaMMy, yKa3aB Ha HEl II0JIO’KEHUE KaX10I0 HOHA.

3. Kaxkoii raz-Hocurens Haubosiee MUpoOKo MpUMEHsIeTCs B Ta30Boi xpomatorpapuu?  Ilo-
ACHUTE, IoueMy. JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTUKY HCIIOJIb3YEMbIX I'a30B-HOCUTENEH.

7.3.3 TecToBBIC 3aJaHUA

BapuaHT TecToBOTO 3a/1aHMs, OXBATHIBAOILETO BECh KyPC IPUBE/ICH HUKE.
1. Cpennee 3HaueHHE NU3MEPSIEMOM BETMUMHBI OIIpeIeNIAeTCs 1o GpopmyIie:

/ - 2
a) Sl = —iZ(xl x) :

n 9

0) Xzﬁ;
Sin
B)SX:\/_E.

2. OTKIJIOHEHHUE OT cpeHero apudMeTHuIecKoro (a0COMIOTHAs OMKOKa) onpeneseTcs mo Gopmye:
a)d; =x; —x;
0) X =2x; ;
12



Si

B) Sx=—.

) Sx =L
Cpennee OTKIIOHEHHUE OMpeeNsieTcs Mo Gopmyre:

a) di= xi-x ;

Z(xi—x)
6) dcp =+ T 5

B) dep = =12

X
4. Cpenusisi KBafpaTHUHAasl OIIMOKA U3MEPEHUS OTIpeIeNIeTcs 1Mo popmyIe:

a) dcp == 2 (x:l—X) 5

0) di =xi-x ;
B) S, = VEEGTDT

n
5. ucnepcus cpeiHel KBapaTHIHON OmpenesseTcs mo Gopmye:

_Si,
a) Sx = N
0) Sx=S; ;

B) dep= =+ Zximx) (x:l_x) .

6. I'py0oe oTKIIOHEHUE ompeaensieTcs mo GopMmyIe:
a) di =xi-Xx ;
6) dcpm>3 Sx;
B) dep = + 2170

7. BeposiTHast OTHOCUTEIIbHAS TIOTPEIIHOCTD OIpEaeIsieTcs Mo Gpopmyie:
8. MeTto/ibl aHanM3a, B KOTOPBIX UCIOJIB3YIOT PEAKIIMU HEUTpATU3allii, OKUCIUTEIbHO-BOCCTA-
HOBHTEJbHBIE, KOMIUIEKCOOOpa30BaHUsl HA3bIBAIOTCS:

a) GU3NYECKUMU;

0) MHCTPYMEHTAJIbHBIMU;

B) XUMHUYECKUMHU
9. MeTo/b1 aHaNM3a, OCHOBaHHbBIE HA UJIEHTU(PUKALUN IMUCCUOHHBIX HJIM a0COPOIIMOHHBIX
CIIEKTPOB HCCIIElyEMOI0 BELIECTBA HAa3bIBAIOTCA:

a) CIIEKTPAJIbHBIMU,

0) 2NEeKTPOXUMHUYECKUMU;

B) XpoMarorpaduiaecKumMu
10. MeToibl aHaIM3a, OCHOBAHHBIEC HA PETUCTPALIMU FNEKTPOXUMUUYECKHUX MTapaMeTPOB OIpeie-
JSIEMOTO BEILIECTBA HA3bIBAIOTCS:

a) CIIEKTPaJIbHBIMU;

0) 2IEKTPOXUMHYECCKUMU;

B) XpoMaTorpapuuecKuMH
11. B ocHOBE MOTEHIMOMETPUYECKOTO METO/IA aHAIU3A JICIKUT:

a) perucTpanus ICKTPOIHOTO MOTCHIINAA UITN HAMIPSKCHHUSI B IICTIH;
0) perucTpanus KOJIM4ecTBa IEKTPUUECTBA, U3PACX0A0BAHHOTO MPHU BBIJICJICHUH BEIECTBA B
IIPOLIECCE IEKTPOIIN3A;

B) perucTpanus yJaeiabHON 3JIEKTPUUECKON TPOBOAUMOCTH MU COITPOTUBIICHUS
12. MeTtoa, OCHOBaHHBII Ha ONPEACTICHUH COACPKAHMS BEIIECTBA B aHAIM3UPYEMOi IpooOe 1Mo
BEJIMUMHE €€ JIEKTPUUECKON MPOBOIMMOCTH Ha3bIBACTCSI:

a) KYJIOHOMETPUYECKUM;

0) KOHITYKTOMETPHUYECCKUM;

B) CHEKTPAJIbHBIM
13. MetoJ, B OCHOBE KOTOPOTO JISKUT U3MEPEHUE MTOTEHIIMANA 3JIEKTPOIa, OTPYKEHHOTO B
aHAJIM3UPYEMBI PACTBOP, HA3BIBACTCSI:

a) KOHAYKTOMETPHUUICCKUM;

0) KyJIOHOMETPHUECKUM;

B) IOTEHIIUOMETPUUECKUM
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14. MeTon, n3y4aromuii 3aBUCUMOCTb CHIIBI TU((Y3HOHHOTO TOKA OT HAJIaraeMOro Ha 3JIEKTPO-
XUMHUUYECKYIO SYEHKY BHEIIHEr0 HAIPsDKEHUs IPU ITPOBEICHUH MpoIiecca IEKTPOIIn3a, Ha3bIBa-
eTcsl:
a) BOJIbTAMIIEPOMETPUUECKUM METOAOM;
0) nomsiporpagUuecKuM METOI0M;
B) CIIEKTPaJIbHBIM METOJIOM
15. BennuuHa, paBHasi OTHOIICHHUIO U3MEHEHHSI aHAIMTHYECKOT0 CUTHAIA K M3MEHEHHIO KOHIICH-
TpalKy ONPEeNIIEMOT0 KOMIIOHEHTA Ha3bIBACTCS:
a) KO3 PHUIMEHTOM IPETOMIICHUS;
0) K03 HUITHUEHTOM TTOTPEITHOCTH;
B) KO3 (HUIIMEHTOM YyBCTBUTEILHOCTH
16. MuHuManpHOE COJIep KaHUe OMPEEISIEMOT0 KOMIIOHEHTA B aHATM3UPYEMOH 1Tpobe, KOTopoe
MOXET OBITh OOHAPYKEHO TaHHBIM METOJIOM C 33JaHHOM BEPOATHOCTHIO XapaKTEPU3YyEeTCsL:
a) KOHIIEHTpAaIel BEIIeCTBa;
0) mpeaenoM oOHapyKEHHS;
B) KO3 (PHUITMEHTOM UyBCTBUTEIIBHOCTH
17. s u3MepeHus peioKC-MOTeHIMANa B KAUeCTBE MHAUKATOPHOTO HCIIONIB3YETCs DIIEKTPOI:
1) aTtOMUHHUEBBIH;
2) BOJOPOIHBIIA;
3) MIaTHHOBBIIA,
4) >xene3HbIN.
18. CTEeKISTHHBIN JIEKTPOJI, JUTUTEIILHOE BPEMS BBIJIEP>)KaHHBIN B BOJIE, 001a/1a€T BOJOPOIHOM
dynkuumeit u ucnoab3yercs Uit u3Mepenus pH 6e3 nononHuTensHON 00pabOTKU B cpeiax:
1) HeHTpaNbHBIX;
2) CUITbHOKUCIIBIX;
3) CHUJIBLHOIIEIOYHBIX;
4) HeT BEpPHOI'O OTBETA.
19 Ilepen nmpoBeaeHNEM U3MEPEHHUI CTEKIISHHBIN 3JIEKTPO KATHOPYIOT IO ... PacTBOpPAM.
20. Ilepen skcmtyaranyeld MHAMKATOPHBIN IIAPUK CTEKISTHHOTO 3JIEKTPOAA BHIMAUHUBAIOT B!
1) 0,11 pacTBOpE CONSTHOM KUCITIOTHI;
2) 0,11 pacTBOpe 1I€TI0UH;
3) pa3baBiIeHHOM PAacTBOPEXJIOPHUIA HATPHUS,
4) KOHLIEHTPUPOBAHHOM PACTBOPE XJIOPUIA HATPUSI.
21. IloTeHIIMOMETPUYECKUI aHAJIU3 HE UCMOJIb3YETCS B arPOXUMHUM U TOYBOBEACHUHU JIJIS OIpe-
JEJICHUS:
1) oOmieit KMCIOTHOCTH MOYBEHHBIX PACTBOPOB;
2) HUTPAT-UOHOB B IOYBEHHOW BBITSIKKE;
3) copepxaHUsI HOHOB KaJbLIMS;
4) copep>kaHUsS HOHOB aMMOHUS, KaJlUs.

22. PacTtBOpHI co 3HaueHUAMHU pH, paBHBIMHU:
1. 1.68;2. 4.01;3. 6.86;4. 9.18; Ha3BIBAIOTCH ... ....evvrnnnnnn..
23. IloreHuman naaTUHOBOTO 3JEKTPOJA 3aBUCUT OT:
1) KOHLIEHTpaIK HOHOB BOJOPO/a;
2) COOTHOIIEHHS KOHIICHTPALIUK OKHCIICHHOM U BOCCTAHOBJICHHOM (hOpM OIpeesisieMoro Belie-
CTBa;
3) KOHLIEHTPAIH OKUCIICHHON ()OPMBI BEIIECTBA;
4) KOHIIEHTpAIIMH BOCCTAHOBIICHHON (hOPMBI BEIIECTBA.
24. MetogamMu KOHIYKTOMETPUH MO>KHO aHAJIM3UPOBATh TOJIBKO BEILIECTBA, SBJISIOIINECS:
1) mudPneKTpuKamu;
2) BNEKTPOIUTAMU;
3) BBICOKO-MOJIEKYJISIPHBIMH;

14



4) KOJIJIOUIAMH.
25. B syeliky ¢ 37eKTpoiaMu TOMEMIAIOT aHATM3UPYEMbI pacTBOP, SIYEHKY IMTOMEIIAIOT Ha Mar-
HUTHYIO MEUIANIKY U TUTPYIOT MPH:
1) KOHIYKTOMETPHH;
2) npsiMON KOHIYKTOMETPHH;
3) KOHAYKTOMETPUYECKOM TUTPOBAHUU;
4) NOTEHUHOMETPHH.
43. B MeTo/1e KOHAYKTOMETPUUYECKOTO TUTPOBAHUS HE UCTOJIb3YIOT PEAKIIUIO:
1 )u3oTOomHOrO OOMEHa;
2)HeUTpamu3aImu;
3)ocaxIeHus;
4) KoMIUIEKCOOOpa30BaHMS.
26. CyurHocTh KOHAYKTOMETPUYECKOIO METOa aHAIN3a 3aBUCUT OT
a) pa3IMYHOM CIIOCOOHOCTH BEIIECTBA K COPOITUU;
0) IPHUHIIMITA U3MEPEHUS IEKTPOIIPOBOTHOCTH;
B) M3MEPEHHUs yria BpalleHUs
27. IlpsaMas KOHOYKTOMETpHs OCHOBaHa Ha
a) HENoCPEJACTBEHHOM M3MEPEHHUH IJIEKTPONMPOBOIHOCTH UCCIEyeMOT0 PacTBOPa;
0) ompeeneHny CoepKaHus BEIIECTBA MO BpEMEHU TUTPOBAHMUS;
B) M3MEPEHHUU yTJia BPAIICHHS IJIOCKOCTH MOJISPU30BAHHOIO CBETA
28.Touka 2KBUBAJICHTHOCTH MPU KOHAYKTOMETPUYECKOM TUTPOBAHUU OTIPEACIISIETCS:
a) M0 Pe3KOMY U3MEHEHHIO 3JIEKTPOIIPOBOTHOCTH U COMIPOTUBIICHUS B PaCTBOPE;
0) 110 U3MEHEHHUIO COJIEPKAHUS BEIIECTBA B PACTBOPE;
B) IO PE3KOMY U3MEHEHUIO COMPOTHUBIICHUS B PACTBOPE
29. V nenpHast 3MEKTPOIPOBOAHOCTH 0003HAYACTCSI:
a)C
0) 1
B) X
30. Enunuiia uamepeHus yaeiabHOM 3JIEKTPONPOBOJHOCTH:
a) T /em’;
0) kBT;
B) CM (cumeHc)
31. BoabpramnepoMeTpuyecKuii METO/T aHAJIN3a OCHOBAH Ha:
1) n3MepeHnH KOJIM4eCcTBa IEKTPUIECTBA;
2) TUAPOIHU3E;
3) UCTIONB30BAHUU SBJICHUS MOJISIPU3ALNN MUKPOIJICKTPOIA, MMOJYISHUN U HHTEPIPETAIIUH T10-
JSIPU3AIMOHHBIX KPUBBIX;
4) n3mMepeHuu 1EKTPUUECKON IIPOBOJIUMOCTH PaCTBOPOB.
31. [TpenmymiecTBo criekTpodoToMeTpHH repet (OTOKOJIOPUMETPUEH COCTOUT:
1) B criekTpodoTOMETpUH HE TpeOyeTcst CTPOroe coOJI0/IeHne MocTosiHCTBAa pHaHam3npyeMoro
pacTBopa;
2) criektpodoToMeTpus odecriednBaeT 00s1ee BHICOKYIO YYBCTBUTEILHOCTh M TOYHOCTD OTIpeIeIie-
HUH;
3) B ciekTpodoTOMETpHH HE TpeOyeTcss M30BITOK J00aBISIEMOTO peareHTa;
4) B ciekTpoOTOMETPHH HE TPeOYeTCs] KOIMYECTBEHHOTO TIEPEBO/IA OMPEIEIIEMOr0 KOMIIOHEHTA
B CBETOIIOIJIOMIAIOIIEE COSMHEHHE.
32. ®oTOMETpUUECKHUE METO/IbI aHATM3a OCHOBAHBI:
1) Ha U30HUpaTENHHOM MOIJIOIMIEHUH CBETa PACTBOPAMHU aHAIU3UPYEMbIX
COCIMHECHU;
2) Ha OTPKEHUH CBETA PACTBOPAMU aHATM3UPYEMBIX COCTMHCHHUI;
3) Ha cBeUCHUH, BBI3BAHHBIM MIEPEXO/IOM 3JIEKTPOHA B BO30YKICHHOE COCTOSIHIE,
4) Ha U3JIyYEHUU aTOMOB, COJICPKAIIIMXCS B aHATTU3UPYEMOM 00pasiie.
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33. MoJisipHbIil TOKa3aTelNb MOTJIOMICHHUS HE 3aBUCHT:
1) oT mpupoaBl BEIIECTBA;
2) OT AJIMHBI BOJIHBI TIOTJIONIAEMOI'0 CBETA;
3) OT KOHIEHTpAIIMU PACTBOPA MOTJIOUIAIOIIETO CBET COCTUHEHUS;
4) OT cTenEeHN MOHOXPOMATUYHOCTH IMOTJIOIIAEMOTO CBETA.
34. CrnektpodoTomMeTpruIecKuii METOI aHaku3a OT (POTOKOJIOPUMETPUUECKOTO METO/Ia OTINYa-
eTcsl:
1) cnexTpodoTOMETpHUECKUI aHAIN3 OCHOBAH Ha MOTJIOLIEHUH MTOJIU-XPOMATUUYCKOTO CBETA;
2) cnekTpoOoTOMETPUIECKH aHaTN3 OCHOBAH Ha MOTJIOMEHUUMOHO-XPOMATHIECKOTO CBETA;
3) Huuewm;
4) B cieKTpo(POTOMETPUUECKOM aHAIM3e 00XOIATCA O€3 HCIIOIb30BAHMS
cBeTO(HMIbTPa UM MOHOXPOMATOPA.
35. CnexTpsl MOTJIOMICHHUS - 3TO:
1) rpaduveckoe n300paXkeHre MOTIIONIAEMON CBETOBOW SHEPTHH I10 JUTMHAM BOJIH;
2) rpadryeckoe N300paKeHNE pacIpeICICHUS N3ITy4aeMO CBETOBOM SHEPTUHU MO JTUHAM BOJIH;
3) rpadudeckoe n300paxkeHue pacipeeeHus] KOHIIEHTPAIMK OTPEIeIIEMOTO BEIIEeCTBa M0
JUTHHAM BOJTH;
4) rpaduueckoe n300paKeHHNE pacpeaesIeHNs TOIIIMHBI CBETOIOTIIONIAIOIIETO PacTBOpa o
JUTMHAM BOJIH.
36. UHTEHCHBHOCTH MOJIOCHI MTOTJIOLIECHUS, XapaKTepru3yemasi 3HAYEHUEM €, 3aBUCHT OT:
1) BpemeHu mpeObIBaHUS YaCTHUIIBI B BO30YKICHHOM COCTOSTHUMY;
2) 4ucia MOrjaomAIUX YaCcTHIL,
3) BEpOSATHOCTH MEPEX0/ia BAJICHTHOTO AJIEKTPOHA U3 OCHOBHOTO B BO30YKICHHOE COCTOSIHIE,
4) 3aceneHHOCTH YPOBHS 3JIEKTPOHAMHU, MCXOJAHOTO JJIsl 3TOTO NMEPExX0/1a;
37. Pa3mepHOCTH MOJISIPHOTO KOA(PPHUIMEHTA MOTIIOMIECHUS:
1) 71 * MOJB * cM
2) ! e mons! o cm
3) 1+ momp ! e cm!
4) 11 » Monb * cM!
38. Metoa 100aBOK HCTIOIB3YIOT:
1) nnst ycTpaHEHHsI MEUIAIOIIETO BIUSHUS MOCTOPOHHUX MIPUMECEH;
2) 11st OTIpeICIICHHS] BBICOKUX KOHIICHTPAIIHIA,
3) B citydae HECOOTIOACHHUSI OCHOBHOTO 3aKOHA CBETOIOTIIONICHUS;
4) nnst ompeieTICHUsT HU3KUX KOHIIEHTpAITUil.
39. MoHoxpomaTopoM (aHaJIU3aTOPOM YaCTOTHI ) B IpUOOpax, UCMOIb3YEeMbIX B CIEKTPO(OTO-
METPUU, MOTYT CIIYKUTb:
1) porosnement;
2) uH3a;
3) cBeTOpHUIBTD;
4) npuzma.
40. MonoxpomaTopoM (aHanu3aTopom 4actoThl) B poromerpe KOK-2 cmyxur:
1) doroanemenr;
2) nuH3a;
3) cBeToUIBTP;
4) nudpakHOHHASA pPELIeTKa.
41. Ilpu coOmroleHn OCHOBHOTO 3aKOHA CBETOIIOTJIONICHUS 3HAUCHUE TAHTeHCa yrila HaKJIoOHa
npssMOi D OT ¢ 3aBUCUT OT:
1) amanmazoHa KOHIIEHTpAIU;
2) 3HAYEHMs MOJISIPHOTO MOKA3aTelsl MOTJIOMICHHUS;
3) TONIIMHBI MOTJIOMIAIOLIETO CIIOS;
4) He 3aBUCHUT OT NIEPEUUCIICHHBIX (HaKTOPOB.
42. ®OTO’AEMEHT — 3TO YCTPOMCTBO, KOTOPOE:
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1) paccenBaeT CBETOBOM MOTOK;
2) npeobpasyeT CBETOBOM MOTOK;
3) oTpaxkaeT CBETOBOI MOTOK;
4) moronIaeT CBETOBOM MOTOK.
43. MonekyJibl BEUIECTBAa B KOHIEHCUPOBAHHOM COCTOSIHUM UMEIOT:
1) cmekTp ¢ MHUPOKOMH MOIOCOH;
2) nUHeWYaThli CIEKTD;
3) CIIeKTp ¢ TOHKON CTPYKTYPOM Ha OCHOBHOM T0JIOCE;
4) cruIOUIHOM CHEKTP.
44. DMUCCUOHHBINA CIIEKTP aToMa MPEICTABIAECT COOOM:
1) HaOop Y3KHUX JIMHUH;
2) HabOp MIUPOKHUX ITOJIOC;
3) KOMOMHALIMIO Y3KUX TOJOC M IIMPOKHX JINHUIA;
4) HenpephIBHYIO KPUBYIO C MAaKCUMYyMaMH.
45. AHaTUTUYECKUM CUTHAJIOM MPU MPOBEJCHUU KaY€CTBEHHOI'O aTOMHO - SMUCCUOHHOT'O aHa-
Jn3a SBISETCS:
1) nIMHBI BOJIH CHEKTPATbHBIX JIMHUIM;
2) UHTEHCUBHOCTH CTICKTPAIbHBIX JIMHUH;
3) mMpuHa CIEKTpaIbHBIX JIUHUM;
4) paccTosTHUE MEXY CIIEKTPAIbHBIMU JINHUSMHU.
46. DMHCCHOHHBIN CIIEKTP aTOMOB KaKOT'0 3JIEMEHTA COAEPKUT OOJIbIIIee YUCIIO JIMHUM:
1) muTus;
2) HaTpus;
3) cTpoHIHS;
4) xxenesa.
47. HarpeB ananu3upyemMoro oopasiia 10 BBICOKOW TeMITepaTyphbl B METOJ/I€ aTOMHO-3MHUCCHOH-
HOM CIIEKTPOCKOIHUHU UCIIOIB3YETCS:
1) TONBKO AJISl €T0 aTOMU3ALINY;
2) TOJBKO JJIsl HOHU3AIMU aTOMOB;
3) TOJIBKO 117151 BO3OYKICHHS aTOMOB;
4) nnst aTOMU3ALMHU C MTOCIEeAYIONIEeH HOHU3AIEe aTOMOB.
48. AHATMTUYECKUM CUTHAJIOM MPHU MPOBEACHUN KaYECTBEHHOTO aTOMHO - a0COpOITMOHHOTO
aHaJIM3a SIBIICTCS:
1) ITMHBI BOJTH CHIEKTPATBHBIX JIMHHM;
2) MHTEHCUBHOCTb CIEKTPAJIBHBIX JIMHUM;
3) muMpHrHA CICKTPAIBHBIX JIMHUM;
4) paccTosiHuE MEXIY CIIEKTPAIbHBIMU JINHUSMHU.
49. CrnexTpanabHYyIO JUHUIO, BOZHUKAIONIYIO TTPU UCITYCKAaHWH, HA3bIBAOT
50. AHATUTUYECKUM CUTHAJIOM IIPU IPOBEICHUH KOJIUYECTBEHHOI'O aTOMHO-3MUCCUOHHOIO aHa-
Jn3a SBISETCS:
1) MIMHBI BOJMH CHEKTPAIbHBIX JTHHUIMA;
2) UHTEHCUBHOCTH CTICKTPAJIHHBIX JIMHUH;
3) mumpHHA CIEKTPAJIbHBIX JIUHUM;
4) paccrostHHE MEXAY CIEKTPAIbHBIMU JIMHUSMU.
50. B ocHOBE KOMMYECTBEHHOTO aHAJIM3a METOIOM (JOTOMETPUH TUTAMEHU  JIS)KUT ypaBHEHUE:
DI =lL/c; 2) I=1Ipec;
3) I =aec’; 4)1=TIo/gec.
51 Y1BepxkaeHue, COOTBETCTBYIONLIEE IEPBOMY MPABUITY Y OJIIIA:
1) u3nyyeHne UCTOYHUKA JIOJHKHO TOYHO COOTBETCTBOBATH JJIMHE BOJHBI AHATTUTUYECKOMN CIEK-
TpaJbHOU JINHUM;
2) UCTOYHUK U3ITyYEHUS JODKEH UMETh IMHEHYATHIN CIIEKTD;
3) UCTOYHUK U3TYYEHHUS T0JKEH UMETh CIIJIOIIHON CIEKTP;
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4) mupHHAa CIEKTPAIbHON JMHUN UCTOUYHHUKA JTOJDKHA OBITH BJIBOE YK€ IIMPUHBI JJMHUU OIpe/e-
JSIEMOTO 3JIEMEHTA.

52. YTBepxkeHue, COOTBETCTBYIOLIEE BTOPOMY MPaBUILy Y oJIia:

1) mumpuHa cCeKTpabHON JIMHUM UCTOYHMKA JOJDKHA OBITh BJBOE YK€ LIIMPUHBI JIMHUU ONpee-
JSIEMOTO AJIEMEHTA;

2) UCTOYHUK U3JIYYCHHS JOJKEH UMETh JIMHEHYAThIN CIIEKTP;

3) UCTOYHMK U3TYYEHUSI 10JKEH UMEThH CIIJIOLIHOW CIIEKTP;

4) n3ny4yeHue UCTOUYHUKA JIOJIKHO TOYHO COOTBETCTBOBATh UIMHE BOJIHBI AHATUTUYECKOH CIIEK-
TPaJIbHOW JINHUMU.

53. Meton AAC ocHOBaH Ha:

1) n3MepeHunH NOrIOUEHUS] PE30HAHCHOTO U3JIyUYEHHUsI aTOMaMHU ONPEEIIIEMOro JIEMEHTA;

2) U3MEpEeHNH HHTEHCUBHOCTHU M3JIy4€HHs cBeTa BO30yKAECHHBIMU aTOMaMH;

3) U3MEpEeHUH UHTEHCUBHOCTHU U3JIy4EHHS CBETA HOHU3UPOBAHHBIMHU aTOMaMH;

4) u3MepeHNH NHTEHCUBHOCTHU M3JIy4€HHs CBETa HOHU3MPOBAHHBIMU MOJIEKYJIAMHU.

54. KpuBas, n3zoOpaxaromas 3aBUCUMOCTb KOHLEHTPAIUU COEIWHEHUMU, BHIXOISAILIUX U3
KOJIOHKH C ITOTOKOM IOJBMKHOM (ha3bl, OT BpEMEHU C MOMEHTA Haudaja pa3esIeHUus 3T0

55. B ocHOBe pa3jeneHuss MeToJaMu aICOPOIIMOHHON XpoMaTorpaduu JICKHT:
1) ancopOrus;
2) abcopOrus;
3) copOmus;
4) necopOuus.
56. ®usndeckas aacopOIusi OT XUMUYECKOW OTINIACTCA. . .
1) BBICOKUM TETTOBBIM 3P (HEKTOM B HEOOPATUMOCTHIO;
2) BBICOKHM TEIUIOBBIM 3(PPEeKTOM 1 00paTUMOCTHIO;
3) HEBBICOKHUM TETLTOBBIM 3 (HEKTOM B HEOOPATUMOCTHIO;
4) HEeBBICOKHM TEIUIOBBIM 3(PPEKTOM 1 00paTUMOCTHIO;
57. PaznuuHas criocOOHOCTh BEIIECTB K aICOPOIMH MCTIOb3yeTCs B
1) monsporpadumu;
2) Tomorpaduu;
3) pentreHorpaduy;
4) xpomarorpaduu
58. BemecTBo, Ha TOBEPXHOCTH KOTOPOTO MPOUCXOTUT pa3/ieliCHHe U KOHIICHTPUPOBAHUE aHa-
JN3UPYEMBIX BEIIECTB B METO/I€ XpoMaTorpaduu, Ha3bIBaeTCs:
1) copOar;
2) copOTuB;
3) copOeHT;
4) 5III0CHT
59. B ra30xuIKOCTHOI Xpomarorpaduu HemoABIKHAS U IOJBM)KHAS (a3a COOTBETCTBEHHO:
1) CopOeHT — ra3, 3JII0eHT-Ta3;
2) CopOeHT — ra3, 3IM0eHT-KUIKOCTh;
3) CopOeHT — KUIKOCTh, ITFOCHT-Ta3;
4) CopOEHT —KUIKOCTb, DIFOCHT —KHUIKOCTh;
60. IIpoOy HempephIBHO T00ABISAIOT B CUCTEMY ITPH XpomaTorpaduun
1) BoiTecHuTenbHOM;
2) OpoHTAIbHOM;
3) DoeHTHOMH;
4) Bce BapuaHThI

7.3.4. Bonnpocsl 1 3a1aHMs 1JI51 IPOBeIeHUs IPOMEKYTOYHOI0 KOHTPOJIA (3aueTa)

Komnerennusi: Bianenune 0a30BbIMH 3HaHUAMU (yHIAMEHTAIBHBIX pa3/ienoB (U3HKH,
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XUMHUH ¥ OUOJIOTHH B 00beMe, HEOOXOTUMOM JIJIsl OCBOSHUS (PU3HUECKUX, XUMUIECKUX U OHOJIO-
THYECKHX OCHOB B DKOJIOTHH M TIPHUPOJIONOIB30BAHIH; METOJaMH XMMHYECKOTO aHaJIN3a, 3HAHU-
SIMH O COBPEMEHHBIX TUHAMUYECKHX IPOIieccax B MPUPOAE U TEXHOCHEPE, O COCTOSHUU Teocdep
3eMutH, SKOJIOTUU W ABOJIOIMN OMOC(Ephl, TI00ATBHBIX IKOJOTHUECKUX MpolaeMax, METoJaMu
0oTOOpa U aHaIu3a reoJIOTUYECKUX U OMOJOTHYECKHX MPo0, a TaKKe HaBBIKAMU HJICHTU(UKALIUN
U ONHCAaHUS OMOJIOTHYECKOrO0 pa3HOOOpa3usi, ero OIEHKH COBPEMEHHBIMH METOJaMH KOJNYe-
cTBeHHOI 006paboTku nnpopmanuu (OIIK-2).

Bonpocsl k 3auery
1. Kakue MeTopl aHaIm3a UCIOJIB3YIOT B KOHTPOJIE 3arps3HEeHMs TOYB, BObI, Bo3ayxa? Ka-
KOBBI IPEUMYIIECTBA MHCTPYMEHTAIbHBIX METO/0B aHa/In3a?
2. Jlath onpenesnieHNE MOHATHIN: aHATUTUYECKUN CUTHAJI, TPUHLIMI METOA.
3. YkaxuTe OCHOBHBIE METPOJIOTUYECKHE XaPAKTEPUCTUKN HHCTPYMEHTAIBHBIX METOJOB aHa-
au3a.
4. Kakas cymiecTByeT B3aUMOCBS3b MEXAY BOCIPOU3BOAMMOCTBIO U IIPAaBUIIBHOCTHIO METOAA
aHaimsa?
5. Uro Takoe 4yBCTBUTEILHOCTh METO/1a, KO3 (HUIIMEHT perpeccun’?
6. Ilepeuncnure OCHOBHBIE CTaUM UHCTPYMEHTAIBHOIO aHain3a. Kak OHM BIMSIOT HA TOY-
HOCTb aHanu3a’?
7. Bunbl 1 ucTouHUKHM omuOoK. Kakum o0pa3oM MOKHO YMEHBITUTh CIydalHbIE OMTUOKHA?
8. Kakune npuunHbI BBI3bIBAIOT CUCTEMAaTUYECKHUE MOrpeHOCTU? Kak nX MOXKHO yCTpaHUThH?
9. B ueM cymHOCTb CTaTUCTUUECKOU 00paOOTKU PE3yJIbTATOB aHAIN3a?
10. Yto Takoe cpenHee KBapaTUUHOE OTKIOHEHUE €IMHUYHOTO pe3yapTaTa? Uto Takoe qucnep-
CHsI CPETHEH KBaJIpaTUYHOM OITMOKH, KaKasi B3aMMOCBS3b €€ ¢ TPYOOoil OITMOKOM?
11. [lepeuncaure cnocoObl pacyeTa OTHOCUTENLHON MOTPEIIHOCTH.
12. CymHOCTh METOJIa TPAIyUPOBOYHOTO rpaduka?
13. Knnaccuduxarus 3neKTpOXUMHUYECKUX METOJIOB aHATH3a.
14. CymHOCTh TOTEHIMOMETPUYECKUX METOJIOB aHAIN3A.
15. DneKTpoaAHbIi NOTEHIINAI, MEXaHU3M €r0 BOSHUKHOBEHHUS, (PaKTOPHI, BIUSIONINE Ha €ro Be-
JTUYUHY.
16. Uto Takoe 31eKTpOXUMHUECKas sS4eiika, raibBaHndeckas uemns? [IpuBennre npuMepsl.
17. Buapl 371eKTPOIOB B 3aBUCUMOCTH OT 3JIEKTPOJIHOMN pEaKIIHUH.
18. Kakune a51eKTpoibl Ha3bIBAIOT JIEKTPOAAMH CPAaBHEHUS U MHAUKATOPHBIMU 3JIEKTPOAAMU?
Kaxkue TpeboBanus NpeIbsBISIOT K HUM?
19. Buabl ”HAMKATOPHBIX JEKTPOAOB, UCIOIB3YEMBIX B arPOXUMHUYECKHUX UCCIEIOBAHUAX, UX
METPOJIOTHUECKUE XapaKTEPUCTUKU.
20. Kakue BUIbI U3MEPEHUI pa3IuyaroT B MOTEHIIMOMETPUH? YKaXHUTE CYIIHOCTh UX U 00JIaCTh
IPUMEHEHHUS.
21. Jlns kakux 1esed IpUMEeHsI0T IOTEHIIMOMETPUYECKUI aHalIu3 B arpO3KOJIOTUU U TIOYBOBEIE-
HUN?
22. B yeM CyIHOCTb NOTEHIIMOMETPUUECKOTO TUTPOBaHUs? Kaknue MHANKATOPHbIE 3JIEKTPOIbI
IPUMEHSIOT B TOTEHIIMOMETPUYECKOM KHCIOTHO-OCHOBHOM TUTPOBAaHUM?
23. MeToabl NOTEHIIMOMETPUUECKOIO TUTPOBaHuUs. KpuBble TUTpOBaHUS.
24. IlpuHiunuanbHbie cxembl pH-MeTpoB, HOHOMEPOB.
25. [loHATHSA ¥ TEPMUHBI ONSAPOTpaPHUU: CYITHOCTh METO/Ia, MHAUKATOPHBIN 3JIEKTPO/I, IIOTECH-
UaJl pa3IoXKeHUs, OISIPU3aLHsl IEKTPOa.
26. Ilonsporpamma, €€ OCHOBHBIE XapaKTEPUCTUKH.
27. Bunpl nonsporpaduueckux METOJ0B aHAIHU3A.
28. uBepcroHHAas BOJBTAaMIIEPOMETPUS: CYLIHOCTh, BOJIbTAMIIEPOTPAMMA U €€ XapaKTepU-
CTHKH.
29. MeTozpl OnpeaesieH!s] KOHIEHTPAIMK BEIIECTB B MOJIporpaduu, HHBEPCUOHHOM BOJIbTAM-
HEPOMETPHH.
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30. IIpuHIIMNIHAIEHEBIE CXEMBI TIOJIIporpada, BOJIbTaMIIEPOMETPHUECKOTO aHAIU3aTOPA.

31. B uem CymHOCTh KOHIYKTOMETPHUU?

32.Knaccuduxanus KOHIyKTOMETPUUYECKUX METOIOB aHAIIN3A.

33. Ha yem ocHOBaHO KOHIYKTOMETpHUecKkoe TutpoBanue? [lepeuncinure ero JOCTOMHCTBA U
HEJ0CTaTKH.

34. Buapl KpuBbIX KOHIYKTOMETPUYECKOTO TUTPOBAHUS.

35. O6nacTb NpUMEHEHHSI KOHTYKTOMETPHH B arpOXHUMHUYECKOM MPAKTHUKE, B TOUBOBEICHHH.
36. OcHoBHBIE MPUOOPHI KOHTYKTOMETPUUECKIX METOOB aHAJIHA3a.

IIpakTH4eckue 3agaHus AJd 3a4eTa
1. Paccunrare koHueHTpauuto pacrsopa HCI, eciiu npu turpoBanuu 50 M 3Toro pactsopa
0,011 pactBopoM NaOH mnosnydeHsl TaHHBIE:

V tutpanta, mi: 0 2 4 6 8 10

R (Om): 664 915 1490 1580 1010 740
2. Kakue 31eKTpo/ibl He0OOXOAUMO B3SITh [UIS ONIPEIEIeHUs] KOHLIEHTPAIIMH KaTHOHA aMMOHHMS
OTEHIMOMETPUYECKUM METOAOM? COCTaBbTE TaIbBaHUYECKYIO LIEIIb.
3. Ilpu onpeneneHuy xeme3a B MapajuielbHbIX Tpodax ObLIM HaiieHs! ciemytonme Macchl FexOs3
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beraucnure CpeaHIO0 KBAIPATHUHYIO OIIHOKY

U3MEPECHUM.

4. Tlpu kanmuOpoBKe amMriepMeTpa MOJYICHBI CICAYIONIHNE 3HAUCHUS:
Macca Cu. r. 0,201 0,483 0,819 1,037 1,275
Cwuita Toka, A 0,50 1,00 1,50 2,00 2,50

[TocTpotite rpamyupoBounslii rpadpux m(Cu) = f(I).
5. Ilpu onpeneneHuy xeme3a B MapajuielbHbIX Tpodax ObLIM HaiineHs! ciemytonme Macehl FexOs3
(mr): 1,685; 1,694; 1,756; 1,723; 1.727; 1,785. Beraucnure CpeaHIO0 KBAIPATHUHYIO OIIHOKY

U3MEPECHUM.

6. [1Ipu xanmuOGpoBKe amIiepMeTpa MOJTyUCHBI CICTYIONNE 3HAYCHHUSI:
Macca Cu. r. 0,201 0,483 0,819 1,037 1,275
Cwuita Toka, A 0,50 1,00 1,50 2,00 2,50

[Toctpoiite rpagyupoBounslii rpadguk m(Cu) = f(I).
7. CocTaBbTe ralbBaHHUYECKYIO 1[eNb, HEOOXOAUMYIO I OMPEE/ICHNs KOHIIEHTPALUU HOHOB
MarHusi. YKaxuTe peakTUBbl, 000pYyIOBaHUE, ITAIbI paOOTHI.
8. Ilpu monsiporpadrpoBaHUM HCCIETYEMOr0 pacTBOpa ObUIH MOJIYYEHBI CIEAYIOUINE TaHHBIE:
E, B: 04 05 0,6 0,65 0,70 0,75 1,00
Lo, MkA: 0 0 0,5 10 27 35 38
Omnpenenute BICOTY MOMISIpOrpaduyecKoil BOJIHBI TpapuuecKuM METOIOM.
9. Kakoil "HIUKATOPHBIN 3JIEKTPO UCIIOJIB3YIOT B OCAAUTEILHOM TUTPOBAHUU TTPU MTOTEHIINO-
METPUUYECKOM OIIPENIETICHUH COAEP KAHUSI XJIOPHUJL — HOHOB B BOJIE, €0 YCTPOMCTBO? YKaXuTe
peaKkTHBBI, 000PYIOBAaHKE, ITAIBI pA0OTHI.
10. CocTaBbTe rajIbBAaHUYECKYIO LIENb ISl IOTEHIIMOMETPUUYECKOTO ompeneienust pH pacteopa.
YKaXuTe peakTHUBbI, 000PYI0BAaHHUE U TAITbl pa0OTHI.
11. TIpu monsporpaduposanuu 50 M uccnemxyemoro pacteopa conu Cd>* BeIcoTa BONHEI paB-
Hsanack 30 MM. 3aTeM B pacTBOp J06aBHIM 1 MII cTaHAapTHOTO pacTBopa ¢ TuTpom Cd**, pas-
HbIM 10 Mr/mi1. BelcoTa BOJTHEI B 9TOM pacTBope paBHsiach 55 mi. Haiitu konnentpamuio Cd*' B
HCCJIETyEMOM PacTBOPE COJIH.
12. Kakue a51eKTpoibl HCIIONB3YIOT ISl ONPEIEIEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO T10-
TEHI[MaJia TOYBEHHOU BBHITSKKH? COCTaBbTE CXEMY TJIbBAHMYECKOM 1IETH, YKAXKUTE PEAKTUBBI,
00opyIoBaHUE U 3TAIbl PaOOTHI.
13. CocTaBUTh TAIbBAHUYECKYIO LIETH JJIs HOHOMETPUUYECKOTO ONpEACICHU Kaablns. YKa3aTh
peaKkTHBBI, 000PyIOBaHKE U 3TAMBl paOOTHI.
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14. IIpn Kakux arpo3KOJOrM4YECKUX aHAINW3aX IPUMEHSIOT BOJIbTAMIIEPOMETPUUECKHE METOIbI?
PaccunTaTh KOHIIEHTPALUIO UCCIIEYEMOI0 PacTBOpa IIMHKA MO cleAyromuM JaHHbIM: Cepn = 10
MT/MII,

Vem =2 M.

hem=34 MM, hy=71wMm; V,=2,5MMm.

15. CTekJIsIHHBIN AIEKTPO, €r0 YCTPOMCTBO U TpuMeHeHure. [loueMy CTEeKISTHHBINA 3JIEKTPO/T
HY>KHO T'paJlyupoBath? B yem 3akiirouaercs mpouecc rpayupoBKHU JIEKTPOA.

Komnerennus IIK-2 — Bnagenue meronamu otr60pa npod 1 NpoBeIeHUS XUMHKO-aHAIIH-
TUYECKOT0 aHAIN3a BPEIHBIX BEIOPOCOB B OKPYKAIOLIYIO CPEy, TEOXUMUYECKUX HCCIIEJOBAHUH,
00paboTKH, aHAIM3a U CHHTE3a MPOU3BOJICTBEHHOMH, 1MOJIEBOI M TaOOpaTOPHON IKOJIOTHUECKOM
nH(popMaIu, METOJaMHU COCTABJICHHUS SKOJOTUUECKUX M TEXHOTCHHBIX KapT, cOopa, 00paboTkH,
cUcTeMaTH3alluy, aHaln3a nHpopMaiu, popMupoBaHus 6a3 JAHHBIX 3arPA3HEHUS OKPYKaIOIEeH
Cpelbl, METO/IaMU OLIEHKH BO3JICHCTBHS Ha OKPY>KAIOLIYIO CPEly, BBIBISITh HCTOUYHUKH, BUJIbI U
MaciTaObl TEXHOTEHHOTO BO3/ICHCTBHSL.

Bonpocsl k 3auery
1. CymHOCTb CIEKTPOCKONNH, BUJBI CIEKTPOB, METO/IbI CIIEKTPAIILHOTO aHAJIN3A.
2. B uem cymHocTb 3akoHa byrepa — Jlambepra — bepa? KakoBo ero mareMaTHueckoe BbIpaxe-
Hue?
3. MonexynaspHble CHEKTPHI IOTJIOLIEHUS], UX IPOUCXOKICHHE.
4. B yem otaudme cieKTpoGpOoTOMETPUH OT (POTOAIEKTPOKOIOpruMETpun? MeTpoIorHiecKue Xa-
PaKTEpUCTUKH ITHX METOJIOB.
6. Baytpennss ontuyeckas mioTHOCTh (D), dakTopsl, Bausomue Ha €€ BEITUYUHY.
7. Buyrpennee nponyckanue (T), MOIspHBII TOKa3aTeNb MOTIOMIEHUS, YACIbHBIN MOKa3aTeh
noriouieHus. Kakue ¢pakTopsl BIUSAIOT HA UX BETUUUHY?
8. 3aKoH aIIMTUBHOCTH B (hoTOKOIOpUMeTpHH. Kakue GpakTopsl BBI3BIBAIOT OTKIOHEHHE OT 3a-
KOHOB CBETOIOTJIOIIECHHUS?
9. Meronb! onpeseneHns KOHIIGHTPALUH BelecTB B BUANMOM 1 Y@ 001acTsaX CeKTpa MOJIEKy-
JSIPHO-a0COPOITMOHHOM CIIEKTPOCKOTIHH.
10. Cymnocts auddepennnansHoii ciekrpodoromerpuu. [lpenmymiectsa merona.
11 .Haznauenue cBeTopriibTpoB B (poTokonopumerpuu. Kak BiusieT BEIOODP ITMHBI BOJHBI HA
TOYHOCTh (JOTOMETPUUYECKHX OIpeaeIICHUI?
12. B yem cymHOCTh HedemomeTpraeckoro MeTo1a anaiau3a? OcoOEHHOCTH 3TOr0 MeToa 1 00-
JacTh MPUMEHEHHUS B arpOXUMHUH U TOYBOBEICHHH.
13. TypOuaumeTprdecKuii METO/1a aHaju3a, €ro 0COOCHHOCTH U 00JIacTh IPUMEHEHHUS B arpOXH-
MHUH U IOYBOBEJICHUH.
14. ®usndeckre OCHOBB aTOMHO—A0COPOIITMOHHOTO CIIEKTPAIBHOTO aHan3a. MaKTOphI, BIIUSIO-
II1€ Ha TOYHOCTh METO/1.
15. AToMHO-a0COpOIIMOHHBIE CIIEKTPOPOTOMETPHI: OCHOBHBIE OJIOKH MPUOOpa, TPUHITUI PaOOTHI
16. DMHUCCHOHHBIE CIIEKTPBI, UX MPoUCXOokAeHHE. CYIIHOCTh 3MUCCHOHHOTO CIIEKTPAJIBHOTO
aHayu3a, (pakTopsl, BIAUIIONINE HA TOYHOCTh METO/IA.
17. [lnamenHast poTOMeTpus: CYIIHOCTh METO/Ia, alaparypa U IPUMEHEHUE B arpOXUMHUECKOM
aHayuse.
18.Cymnocts xpomarorpaduu. Kakue npusHaky moyio>keHsl B OCHOBY KJIACCH(HKAIIMHA XpOMa-
TOrpapuuecKiux MeToI0B aHaIu3a’?
19. [laTb onpenenenue MOHATUN: cOpOLUs, 1ecOpOIHsl, COPOCHT, AITIOCHT, 3r0at. [Ipumepsr
MPOTEKAaHUs ITUX IPOLECCOB B [TOYBE, IPU BHECEHUU YI0OpEHUI.
20. O06bsICHUTE IPUHLUIIBI aICOPOLIMOHHOM, pacpeaeIuTeIbHOM U HOHOOOMEHHOH XpoMaTo-
rpaduun. O6acTh MPUMEHEHHSI 3TUX BUIOB XpoMaTorpaduu.
21. TeopeTnyeckre OCHOBBI Ta30BOM Xpomarorpaduu, €€ BUIbIL.
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22. OCHOBHBIE XpOMaTOrpapUIeCKre CUCTEMBI, yKa3aTh UX OTIWYUTEIbHbIC TPU3HAKU, 001aCTh
MPUMEHEHHUS, METPOJIOTMYECKUE XaPAKTEPUCTUKH.
23. IIpUHIMUITEI OCHOBHBIX CIIOCOOOB pa3/IeIeHUss MHOTOKOMIIOHEHTHBIX CMECE B XpoMaTorpa-
¢bun: ppoHTATBHBINA, BHITECHUTEIBHBIN, SJTIOCHTHBIN.

24. JlaTh onpeaeneHue MOHATHI: XpoMaTorpaMma, IUPUHA 30HBI, BEICOTA TTHKA, YACPKH-
BaeMblil 00beM, BpeMs yaepxkuBaHus. [IpuBectu npuMep XpoMaTorpaMmal.
25. Koaddunuent pacnpeaenenus, Ko3huimeHT pas3ieneHus - OCHOBHBIE IOKa3aTeNN pasierie-
HUS cMecH BeniecTB. Kak Hax0o4AT OTH BEJIUUYUHEL?
26. Uto xapakTepu3yeT CelIeKTUBHOCTh B XpoMaTorpapuu? Kakue pakropsl BAUSIOT Ha Hee?
27. OcHOBHBIE XpoMaTorpaduuecKre XapaKTePUCTUKH, 00ECIICUNBAIOIINE Pa3/Ie]ICHUE MHOTO-
KOMIIOHEHTHBIX CMECEH.
28. Kakue copOeHTHI HCTIONB3YIOT B HOHOOOMEHHOM Xpomatorpaguu? YKaxuTe Hanbosee mm-
POKO HCIIOJIb3yeMbI€ HOHUTHI, CIIOCOOBI MOATOTOBKH UX K padoTe.
29. Meronnka aHaian3a B FOHOOOMEHHON XpoMaTorpadur: OCHOBHBIE OTIEPAIlH, KOJTUYECTBEH-
HOE OIpeJIeIeHue KOMIIOHEHTOB B DJIIOATE.
30. Kakue TpeOoBaHUs MPEABSIBISIOT K Ta3y-HOCUTENIO B ra30Boi XxpoMarorpadun? Kakue razp
UCIOJIb3YIOT B 3TOM KadyecTBe?
31. B yem 3axir04aroTCss 0COOCHHOCTH COPOEHTOB, UCIIOJb3yEMBIX B Ta30BOM XxpomaTorpadpuun?
32. IlpuBeauTte cxemy ra3oBoro xpomarorpada, ykazaB OCHOBHbIE OJIOKH, UX Ha3HAUCHUE.
33. OOBsICHUTE CYITHOCTh METOIUKHU aHAIM3a B OyMa)KHOW W TOHKOCJIOWHOM XpomaTtorpaduu,
MPUBEIUTE TPUMEPBHI.
34. Beicokod¢(heKTUBHAS KUIKOCTHAS XpoMaTorpadusi: CyIHOCTh METO/Ia, aImaparypa, 00-
JacTh MPUMEHECHHSI.

IpakTHyeckue 3a1aHu 1JI4 3a49eTa
1. XKeneso (III) ompenenstoT B pacTUTEIBHOU MPOOE mocie e€ 030JIeHUS B BUJIE KOMILICK-

COB KEJITOTO IIBETA C CyJb(acamTuinioBoil KucaotTou, mpu pH 8-
10, poTOMETpHUUECKUM METOIOM.

Fe| Hso,c, JIist mocTpoeHus KanmuOPOBOYHON KPHUBOW OBUIM OIpee-
“coo JICHBI ONITUYCCKHUC TMIJIOTHOCTH CIICAYIOIHUX PACTBOPOB!
: C(Fe*"),momp/n 1-107 5-10°7° 10-10° 15-10°7
D 0.35 0.55 0.75 0.95

[ocTtpouth KanuOpOBOUYHBIN I'padUK U BBIYUCIUTH COJEPIKAHHE
s)kene3a B 100 M1 a30THOKHCIIOTO PacTBOPA 30J1bI PACTEHHMI 03MMOM MIIEHHUIIbI, €CJIU ONTHYECKAs
I10THOCTH paBHa 0,68.

2. OmpenenuTe NpU KaKWX JUIMHAX BOJH IeJIeco0Opa3Hee U3MEPATh ONTHUECKYIO TUIOT-
HOCTb, IIPU ONPEAETICHUN COEPKaHUs KaJIMUs B TIOYBE (POTOMETPUUECKHM METO/I0M, €CIIH HCCIIe-
JIYIOT PacTBOP KOMILIEKCA KaAMUs ¢ AUTU30HOM SIPKO KPACHOTO LIBETA.

3.0npenenuTs MOJISIPHBIN MMOKa3aTeNb MOTJIONIeHUs A Mapranua B Bujge KMnOs, ecinu
pu A=520 aM, Cmn=5-10"* moms/n, D = 0.22,1=2 cm.
4. Tlpu n3mMepeHn HTHTEHCUBHOCTH JIFOMHUHECIICHIIMA PACTBOPOB MOJYUYCHBI TAaHHBIC:
C, mre/10mn X x+5 x+10 x+15
1, uxA 0,20 0,29 0,41 0,53
HaiiTn KOHIIeHTpauIo BeuecTBa B pacTBOpE.
5. OnuumTe OCHOBHBIE 3TAlbl ONIPEEIeHUs coaepkanus noHoB kenesa (III) B pactBope
(hOTOMETPUUYECKHM METOJIOM.

6. HalimuTe KOHIIEHTpAIHIO JKeJie3a, ONpeIesieMoro HeheroMeTpUIecKuM METOI0OM,
ecau: I, = 15 MxA, HaBecka 1o4BbI 10 T, 00beM BBITSHKKH 20MIT.
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JU1g cTaHAapTHBIX pacTBOPOB MOJYYEHB! JaHHBIE!
C, % 0,05 0,1 0,25 0,5
I, mxA 3 7,5 16,0 28,5
7. Tlpu xKonmopumeTpudeckoM TuTpoBanuu 10 mi pactopa comu Fe** 0,11 pacTBopom
xkomriekcona (I11) mpu pH = 2,4 6butn oTy4eHbl JaHHbIE:
Vi, M1 0 2 4 6 8
D 0,71 0,45 0,19 0 0

Paccuurats conepsxanue Fe (II) B pactBope.

8. IIponyckanue T ncnbiTyemoro pactsopa paBHo 83,2 %. KakoBa ontudeckas miot-
HOCTb JAHHOTO pacTBopa?

9. Hedenomerpuueckoe TUTpOBaHHE: CYIIHOCTh METO/1a, TEXHUKA BBITTOJHEHUS, BU
KPHUBBIX TUTpOBaHus. Vcrionb30Banne He(EIOMETPHH a arPO3KOIOTHH.

10. Pe3oHaHCHOE MOTJIONIEHUE CBETA. Y KQXKUTE JIMHUUA PE30HAHCHOTO MOTJIOIICHUS:
Menu, IMHKa, cBUHIA. [log0epuTe onTUMaibHbIE YCIOBHS ONPEACICHUS ATUX 3JIEMEHTOB
aTOMHO — a0COPOITMOHHBIM METOIOM.

11. Cymnocts MeToaa auddepeHunanbHoi criekrpodoromerpun. O0aacTe NpuMeHe-
HUS TIPU aHAIKM3€ PUPOTHBIX MPOO.

12. OnumuTe METOIUKY IIIaMEHHO-(OTOMETPHUYECKOTO OTIPEICICHNUS KalKs B TIOYBAX.

13. IIpu payopuMeTprdeckoM onpeenennn koanenaTpamuu AP (10 ma  pactopa)
II0JIyYEHBl 3HAUEHUSI UHTEHCUBHOCTHU U3J1Y4YECHMUSI:

C(4P"), mxr/10mn 0,04 0,06 0,08 X

I, MKA 11 17 23 19
PaccunTarh KOHLIEHTPALIMIO aJTIOMUHUS B PacTBOPE.

14. Ilpu u3aMepeHnr HHTEHCUBHOCTH JIIOMUHECLICHIIMN PACTBOPOB MOJIYUYEHbI JaHHBIE
(pactBop comu AP™):
C(AP"), mxa/10mn 0 X x + 0,03 x + 0,05
I, mxA 2 10 16 20
HaiiTn KOHIIEHTpaluIo aTFOMUHUS B pacCTBOPE.

15. Meroapl ornipeieNieHUs] KOHIICHTPAINK BellecTBa B BUANMON 1 YD obnactsx: cy-
HOCTb, JOCTOMHCTBA U HEJIOCTATKU Ka)I0T0 METOJa.

16. [lerexktopsl ra3oBoit xpomarorpaduu. [IpuHmn aeiicTBus KaTapoOMETPOB U JCHCHU-
TOMETPOB, 00JIaCTh UX IPUMEHEHUSI.

17. Ilpu pa3aeneHun pTyTH, KaAMUs U MM Ha IEJUTI0N03€ KO (DHUIIMEHTH! ABHKCHHUS
OKa3aJICh CIEAYIOIUMHU:

Rs(Hg) = 1,00; R;(Cd) =0,82; Ry(Cu) =0,92.
Haiinure myT IBHKEHHS KaXXI0TO HOHA, eciu GpoHT AmtoeHTa 15 cM. M3o6pa3urte xpoma-
TOrpamMMy, yKa3aB Ha HEH MOJI0KEHHE KaKJ0T0 HOHa.

18. Yepes KOJIOHKY aHUOHHUTA B THIAPOKCUI-HOpME MPOMYCTUIIN PACTBOP XJIOPHIA
HaTpus. Ha TuTpOBaHMe Moy4yeHHOTO 31r0ata B oobeMe 75 mit uzpacxonoBanu 8,4 miu 0,1H pac-
TBOpPa XJIOPOBOJOPOAHON KUCIOTHI. PaccunTaiite Maccy COpOMPOBaHHBIX XJIOPHI-HOHOB U3 pac-
TBOpA COJIM, COCTABbTE CXEMY HOHOOOMEHHOW COpPOIIHH.

19. PaccumTaiite k03hPHUIHMEHTHI IBUKEHUS XJI0P(HEHOIIOB, €CITU TP pa3ACICHUN UX C
OeH3010M nonyumiu cienytouryto xpomarorpammy (TCX): ¢pont 6enszona — 12 cm; nyts 3 —
xnophenona — 9,4 cm; yTh 2,4 nuxaopdenona — 7,3 cMm; 2,4,6 — tpuxsopdenona — 4,2 cM, MeH-
taxjopdenona — 1,1 cMm. M3006paszure cxemy XpoMaTorpaMMal.

20. Yto Takoe IOEHT (pacTBOPHUTEID) U MPOSIBUTENH B PACTIPEACTUTEIIHHOM XPOMATO-
rpadun? s pa3zaeneHuss pTyTy U KaaMUs HCIIOIb30BAIN PA3IMYHBIC DIFOCHTHI U MTOTYIUIN
clIeAyIoNMe 3HaueHus: K03 duuuenToB apmwkenus Ry:

a) atanos — SM HCI (90:10) Ry(Hg)=0,97; Rx(Cd)=0,93
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0) aTaHoN - OyTaHOJ — are-
TOH -
Boja — nupuauH — HNOs — R;(Hg)=1,00; R#(Cd)=0,89
HCI
(22:10 : 11:28:1
1:12)
Kaxoii amroeHT naet 6osee yeTkoe pasjaenenue? BiuseT i nposiBUTEs Ha TIPOIECC pasie-
JeHus?

21. Ilpu uccnenoBanuu copobumu nonoB Mapranma (II), menu n kobanbTa U3 aMMHUAYHO-
[IUTPATHBIX PacTBOPOB Ha KaTuonute KY-1 B aMMoHMitHON (hopMe TOTydeHbI CIAeAYIOIHe 3HA-
yeHUs1 KOd(PHUITMEHTOB pacTIpeIeICHHUS:

Ky(Mn) = 0,586; Kp(Cu)=159,75; Kp(Co)=2,5.
Crenaiite BbIBOJI O BOBMOXKHOCTH pa3/IeJICHHs 3TUX UOHOB NPU YKa3aHHBIX YCIOBUAX, pac-
cunTaB K03 (HUIUEHTHI pa3aeneHus. Yem oObscHsIeTCS pa3nudne coporuu?

22. Yto Takoe nopor 4yBCTBUTEIBLHOCTH JiIeTeKkTOpa? Huke ykazaHbl 3HaYEHUS TOpOra
YyBCTBUTEIHLHOCTH HEKOTOPBIX Ta30XpOMaTOrpapUueCcKux IeTEKTOPOB:

katapomerp — 107> — 10~ mr/mu;

IJITAMEHHO — HoHM3amoHubii  — 107° — 10712 mr/c;

TepMOMOHHEIH — 10~% — 107 mr/m;

110 3aXBaTy 1MeKTpoHoB — 3 - 107! mr/c;

Onumure NPUHLKI JEHCTBUS YKa3aHHBIX JE€TEKTOPOB, 00JIACTh MPUMEHEHUS, YKaKUTE
HanboJee YyBCTBUTENbHBIN U3 HUX.

23. Yrto Takoe HEMOABMKHAS XHUAKas (a3a M TBEPIbIH HOCUTEINb B Ta30-KUIKOCTHOM
xpomatorpadun? YkaxuTte HanOolee MUPOKO MPUMEHSIEMbIE BEIIeCTBa s ATHX Ieneid. Kakoe
BJIMSTHUE OKa3bIBAET TEMIIEpaTypa Ha pa3/esieHne CMECH B ra30BOil XxpoMaTorpaguu?

24. B yem oTnmure BbICOKOI((HEKTUBHON )KUIKOCTHOM XpoMaTorpaduu OT 0OBIYHOM
)kuakoctHO? M300pa3ute cxemy xpomarorpada mmst BOXX.

25. OnumuTe METOAUKY aHaIn3a CMECH OPTraHUYEeCKUX PACTBOPHUTEIEH METOIOM Ta-
30)KHIKOCTHOM XpomaTorpadumu.

26. B yem cynHOCTh HOHOOOMEHHOI'O METO/1a OTIpeieNIeH s IIMHKa B mouBax? CocTaBbTe
CcXeMy HOHOOOMEHHOTO MpoIiecca copOIuu IMHKa Ha annonuTe u3 11 pactBopa HCl u mpornecca
necopbuuu 0,01H pacTBOPOM XJIOPOBOJAOPOTHON KUCTIOTHI.

27. OnuumuTe METOAUKY KOJTUYECTBEHHOTO OIpeIeJIeHHs] aMUHOKUCIIOT METOJIOM 0Y-
Ma)XKHOHM XpomaTorpaduu.

28. Paccuutath coaepxanue (%) ra3oB B CMECH M0 JaHHBIM, MTOJYYEHHBIM IPU ra30BOM
Xpomarorpadguu cMecu:

Taz C>Hs Cs3Hs CsHio CsH2
Ilnowaow nuxa, 5 7 5 4
V
k 0,60 0,77 1,00 1,11

29. Bruser mu nposIBUTENb HAa XO/1 pa3zielieHus B OymaxkHou xpomarorpaduu? [puamun
BbIOOpa nposBUTENA. J{J1s1 KAKUX HOHOB MOXKHO HCIIOJIb30BAaTh B KAUECTBE MPOSIBUTENS CEPOBO-
nopona?

30. Yro Takoe rens — xpomatorpagus? Ilouemy 3TOT BUA XpoMmaTorpaduu UCIIONb3YIOT
B aHAJIM3€E MOYB JIJIS Kiaccu(UKay ryMUHOBBIX BellecTB? Kakue HocUTen NPUMEHSIOT B Tellb
— Xpomarorpadun?
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7.4 MeTtoauyeckue MaTepHaJibl, ONpee/siiolie NPoueAyPbl OLCHUBAHUS 3HAHW,
YMEHHIl 1 HABBIKOB, XapaAKTePU3YIOIIMX dTanbl (OPMUPOBAHNS KOMIIETEHIM I

[Tponienypa orieHMBaHMs 3HAHUH, YMEHUM, HABBIKOB, XapaKTEPU3YIOIINUE dTAbl (HOPMHUPO-
BaHUs KoMmeTeHIuil npoBoautcst B coorBercTBuu ¢ Iln KyOI'AY 2.5.1 «Tekymuii KOHTpOJIb
yCIIeBAa€MOCTH M MPOMEKYTOUHAS aTTECTAIUS O0yUYaIOLIUXCSI.

7.4.1 Pedepartni

Pedepar — npoayKT caMoCTOSITEIbHON paboTHl CTyIEHTa, IPEACTABISIOMNN cOO0H KpaT-
KO€ M3JI0KEHHE B MMCbMEHHOM BH/JIE€ TTOJYYEHHBIX PE3YyIbTaTOB TEOPETHUECKOT0 aHalIM3a OIpe-
JIENICHHOM Hay4IHOH (y4eOHO-HCCIIeI0BATEIbCKOW) TEMBI, T€ aBTOP PACKPBIBAET CYTh UCCIIEIye-
MoOii po0IeMbl, MPUBOAUT Pa3IMUHbIE TOUKH 3PEHUS, a TaK)Ke COOCTBEHHBIE B3TJISAbl Ha HEE.

Kputepusimu ouenku pedepara sBISIFOTCS: HOBU3HA TEKCTa, 000CHOBAHHOCTH BHIOOpA
HCTOYHUKOB JINTEPATYPhI, CTETIEHb PACKPBITHS CYIIIHOCTH BOMPOCA, COOMIOACHUS TpeOOBaHUH K
0(OpPMIICHHUIO.

Or1eHKa «OTJIMYHO» — BBITMIOJHEHBI BCe TpeOOBaHUS K HanmucaHuto pedepara: 0603Ha-
yeHa npobiaema 1 000CHOBaHA €€ aKTyaTbHOCTh; CAeNIaH aHAIU3 Pa3IUYHbIX TOUEK 3pEeHUs Ha
paccMaTpuBaeMylo MpooJIeMy U JIOTUYHO U3JIOKEHA COOCTBEHHAS TO3UIIUS; CPOPMYITHMPOBAHBI
BBIBO/JIbI, TEMa PACKPBITA MOJIHOCTHIO, BBIZICPkKAaH 00bEM; COOII0OICHBI TPEOOBAHUS K BHEIITHEMY
0 OpMIICHHUIO.

OrneHka «xopoio» — OCHOBHbBIE TpeOOBaHUsI K pedepaTy BBIIOIHEHbI, HO IIPU ATOM J0-
MyIIEHbI HeAOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUH MaTepHalia; OTCYTCTBYET
JIOTHYECKasl MOCJIeI0BATeNIbHOCTh B CY:KJIECHUSX; HE BbIIep)KaH 00bEM pedepaTa; UMEIOTCs yIy-
mIeHus: B 0(hOpMIICHUH.

OreHka «yI0BJIeTBOPUTEIBHO)» — HUMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeboBa-
HUH K pedepupoBannio. B 4aCTHOCTH: TemMa OCBEIICHA JIUIIb YACTUYHO; JOMYIIECHBI (aKkTHuie-
CKHE OITMOKHU B cofiepKaHuu pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepara He pacKpbiTa, 00HApYKUBAETCS CY-
IIECTBEHHOE HEMIOHUMAaHUe PoOIeMbl W pedepar He MPeACTaBIeH BOBCE.

Kpurepun oneHKH 3HAHUH 00y4AHOIIMXCS MPH BBICTYIVIEHHH € TOKJIA[0M

IToka3zarenn I'papanus banel
CooTBeTcTBHE JOKIIaJa 3asBJICH- | COOTBETCTBYET MOJHOCTHIO 2
HOM TeMe, IeN U 3a/1a4aM MPo- | €CTh HECOOTBETCTBHUSI (OTCTYIUICHNUS) 1
eKTa B OCHOBHOM HE COOTBETCTBYET 0
CTpyKTypHpOBaHHOCTb (OpraHu- | CTPYKTYPHPOBAHO, 00ECIIEUNBaACT 2
3amusl) A0Kiana, Kotopas o0ec- | CTPyKTypUpPOBaHO, HE 00ECIIeYBAET 1
NIeYMBACT TOHUMAHHE €To COJIep- | He CTPYKTYpUPOBAHO, HE 00eCIIeunBaeT 0
HKaHUS
Kynbrypa BbICTyIUIeHHs — uTe- | pacckas 6e3 oOpallieHus: K TEeKCTy 2
HUE C JINCTa WIM pacckas, o0pa- | paccka3 ¢ 0OpaleHueM TeKCTyY 1
MEHHBIA K ayTUTOPUH YTEHHE C JINCTA 0
JIoCTyIMHOCTB JOKJIaga O coluep- | JOCTYIMHO 03 yTOYHSIOIINX BOIPOCOB 2
YKaHUH MPOEKTA, ero LENsX, 3a7a- | JOCTYIHO ¢ YTOUHSIOIKUMU BOIIPOCaAMH 1
9ax, METOJ[aX U pe3yinbTaTax HEJIOCTYITHO C YTOYHSIONTMMU BOIIPOCAMU 0
[lenecooOpa3HOCTh, HHCTPYMEH- | 1esIecooOpazHa 2
TaJbHOCTh HAMVISTHOCTH, YPO- | Ienecoo0pa3sHOCTh COMHUTEIbHA 1
BEHb €€ NCNOJIb30BaHUs He 11esiecoobpazHa 0
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Cobmoienne BPEeMEHHOTO  pe-
rJIaMeHTa Jaokiana (He OGosee 7

MUHYT)

co0ut0IEH (HE MPEBBIIIEH)
MIpEBBIIICHUE 0€3 3aMevYaHus
IMMPCBLINICHUC C 3aMCYAHNCM

YETKOCTh U MOJIHOTA OTBETOB HA
JOTIOJTHUTEIbHBIE BOIPOCHI 10
CYHIECTBY JOKJIaJa

BCE€ OTBECTHI IIéTKI/Ie, IIOJIHBIC
HCKOTOPBIC OTBCTLL HEUYETKHE
BCE OTBETHI HEUETKHE/HEMOIHEIE

Brnanenue crneunanbHON TEpMU-
HOJIOTHEN IO TEME MPOEKTa, UC-
MOJIL30BAHHOM B TOKJIAAE

BJIasieeT CBOOOIHO
MHOT A OBLI HETOYEH, OIINOAICs
HE BJIaJEeT

Kynbrypa auckyccun — ymeHue

OTBCTUJI Ha BCC BOIIPOCHL

MOHSATH cOOECEHNKA U apTyMEH- | OTBETHJI Ha OOJBIIYIO YaCTh BOIIPOCOB
THPOBAHO OTBETUTH Ha €r0 BO- | HE OTBETHII HA OOJBIIYIO YaCTh BOIPOCOB
MIPOCHI

(el S ) Ren il \O ) Ran il AV Ren i \S)

HIxana oueHKH 3HAHUA 00YYAOIIMXCS NP BHICTYIVIEHUH € IOKJIAT0M:
Orenka «oTJIMYHOo» — 15-18 Oaiios.
Orenka «xopoio» — 13-14 6amnos.
O1eHKa «y/10BJI1eTBOPUTEIbHO» — 9-12 6asioB.
OreHKa «HeyT0BJIeTBOPUTENbHO» — (-8 OaylIoB.

7.4.2. KoHTpoOJIbHBbIE PA00THI

KpurepusiMmu oieHKH KOHTPOJIbHOM Pa0O0ThI SIBIISIETCS: CTENEHb PACKPBITUS CYIITHOCTH
BOITPOCA, MTO3BOJISIONICH CYAUTH 00 OCBOCHUH CTYJICHTOM TEMBI HJI pa3jiena.

OueHka «OTJIMYHO» — BBICTABIISIETCS CTYJICHTY, [IOKA3aBIIEMY BCECTOPOHHHE, CUCTE-
MaTHU3UPOBAHHBIC, TIYOOKHE 3HAHUS BOIIPOCOB KOHTPOJIHHOMN pabOThl U YMEHUE YBEPEHHO TIPH-
MEHSTh UX Ha MPAKTHKE MPH PeIICHNH KOHKPETHBIX 3a/1a4, CBOOOHOE U MPaBUILHOE 000CHOBA-
HUE TIPUHATHIX PEIICHHM.

OueHka «X0poI1I0» — BBICTABIISIETCS CTYJICHTY, €CJIM OH TBEPJIO 3HAET MaTepHual, rpa-
MOTHO U I10 CyH_IeCTBy u3jaract €ro, yMeeT HpI/IMeH}ITB HOHy‘IGHHBIG 3HAHUJS HaA HpaKTI/IKe, HO
JIOTTyCKAaeT B OTBETE WJIM B PEIICHUU 33]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh
C ITIOMOIIIBIO JOIIOJIHUTCIIbHBIX BOHpOCOB HpeHO,Z[aBaTG.H}I.

OueHka «y10BJeTBOPUTEIbLHO» — BBICTABJISIETCS CTYICHTY, TIOKa3aBIiemMy (pparmeH-
TapHBINA, pa3pO3HEHHBIN XapaKTep 3HAHUN, HEJJOCTATOUYHO MPaBHIbHBIC (POPMYIUPOBKH 0a30BBIX
MOHSATUHN, HAPYIIICHUS JTOTHIECKOHN TTOCIICIOBATEIFHOCTH B H3JI0’KEHUH ITPOTPAMMHOTO MaTepH-
ajia, HO HpI/I 3TOM OH BJIaJAC€T OCHOBHBIMU ITOHATUSAMU BBIHOCUMBIX HA KOHTpOJIbHyIO pa60Ty
TeM, HEOOXOAUMBIMH JIJIS1 JATBHEHIIIET0 O0OYUYCHHSI K MOYKET TPUMEHSTD MOJTYYCHHBIC 3HAHUS 110
00pasily B CTaHaPTHOU CUTYAITUH.

OueHka «HeyI0BJIETBOPHUTEIbHO0» — BBICTABIISIETCS CTYJEHTY, KOTOPBIA HE 3HAET
OoJIbIIIeH YaCTH OCHOBHOT'O COJIEPKAHUsI BRIHOCUMBIX Ha KOHTPOJIBHYIO pa0OTy BOIIPOCOB TEM
JUCLUTUIMHBL, JOMYCKaeT rpyObie OmMOKH B (OPMYyITMPOBKAX OCHOBHBIX MOHIATUN U HE yMEET
HCITOJIH30BATh MOTYYCHHBIC 3HAHUS MPU PEIICHUH TUTIOBBIX MPAKTHYECKUX 3aad.

7.4.3 TecToBbBIE 3aJaHUA

TecTsl — 3TO cucTEeMa CTaHIAPTU3UPOBAHHBIX 3a/IaHHM, TTO3BOJIAIONIAS] ABTOMATH3UPO-
BaTh NIPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHUH CTYJCHTA.

Kpurtepun onieHKH 3HAHUI CTYIeHTOB NP NMPOBeAeHUH TECTHPOBAHUSA

Ouemca «OTJUYHO» BBICTABJISICTCA HpI/I yCJIOBI/II/I HpaBI/IHBHOFO OTBETAa CTYI[GHTa HC MC-
Hee yeM 85 % TeCTOBBIX 3aJlaHHI;

Ouemca «XOpOI[IO» BBICTABJISICTCS HpI/I yCJIOBI/II/I HpaBI/I.HBHOI‘O OTBETa CTy,Z[GHTa HC MC-
Hee yeM 70 % TecTOBBIX 3aJlaHMI;
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Ouenka «yA0BJeTBOPUTEIbLHO» BbICTaBJISETCS MIPU YCIOBUU MIPABUILHOTO OTBETA CTY-
neHTa He meHee 51 %;

Ouenka «HeyI0BJIETBOPHUTEIbHO» BHICTABIISIECTCS MPU YCIIOBUM MPABUIIBHOTO OTBETA
cTyaeHTa MeHee 4eM Ha 50 % TeCTOBBIX 3aJaHUM.

7.4.4 Kputepuun oueHKH Ha 3a4eTe

3aKIIIOYUTETBHBIN KOHTPOJIb (TIPOMEXKYTOUYHASL aTTECTAIM) IOJBOUT UTOTH U3Y4YEHUS
JUCHUIUTMHBL «IHCTpyMEHTaNbHbIE METO/Ibl aHAIN3a B MOHUTOPUHIE€ OOBEKTOB OKpYXKaroIei
CpeabD».

VY4eOHbIM MJIaHOM 110 JaHHOW AUCLUILIMHE IPETyCMOTPEH 3a4eT.

Bonpocel, BBIHOCUMBIE Ha DK3aMEH, JOBOASATCS 10 CBEJIEHUS CTYJEHTOB 3a MECSALl 0
Cauy 3a4eTa.

KonTtponbHble TpeOOBaHMA U 331aHUSI COOTBETCTBYIOT TPEOYEeMOMY YPOBHIO YCBOCHUS
JUCLUIUIMHBI U OTPAXKar0T €€ OCHOBHOE COACPKAHUE.

KoHTponb 0CBOEHMS AUCHUIUIMHBI U OLIEHKA 3HAaHUH 00yJaromuxcs Ha 3K3aMeHe MPOU3-
BoauTcst B cooTBeTcTBHH ¢ [11 Kyol'AY 2.5.1 «Tekyrmuit KOHTpOJIb B YCIIEBAEMOCTH U IIPOMEXKY-
TOYHAsI aTTECTAIUS 00YJAIOLIUXCS.

OuneHka «3a4TEHO0» BBICTABIISIETCS 00yUaronemMycs, KOTOPBIA:

— O06nagaer BCECTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U INTyOOKHMMH 3HAHUSIMH MaTepu-
aja y4eOHOM MporpaMMBbl, yMeeT CBOOOIHO BHITIOJHATH 3aaHus, IPETYCMOTPEHHBIC yueOHOM
IIPOrpaMMOii, YCBOUJI OCHOBHYIO U O3HAKOMUJICS C TOIIOJIHUTEIILHOM JINTEPATYPOH, PEKOMEH0-
BaHHOU yueOHOI mporpammoii. OleHKa «3a4TeH0» BBICTABIIACTCS 00yJarOIIeMyCsl YCBOUBIIIEMY
B3aMMOCBSI3b OCHOBHBIX IOJIO)KEHUH U MOHATHI TUCUMIUIMHBI B UX 3HAaYCHUU JJIs IpHOOpeTae-
MOH CIeLMaNbHOCTH, IPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B IOHUMAHUU, U3JI0KEHUH U HC-
NOJIb30BAHUN Y4eOHOT'0 MaTepHaia, MpaBUIbHO 0OOCHOBBIBAIOIIEMY IIPUHATHIEC PELICHNUS, Bla-
JICI0IEMY Pa3HOCTOPOHHUMHU HaBBIKAMU M ITPHUEMaMH BBIIIOJIHEHHUS JJaOOPaTOPHBIX padoT.

— OGHapy>KUBIIEMY ITOJIHOE 3HaHHE MaTepualia y4eOHOW MPOTrpaMMbl, YCIIEIIHO BBITION-
HSIOIIEMY [TPEeyCMOTPEHHbIE YUeOHOI porpaMMoi 3aaHusl, YCBOUBIIEMY MaTepHUajl OCHOB-
HOU JIUTEpaTyphl, PEKOMEHI0BaHHOU y4eOHOi mporpammoii. [TokazaBiieMy cucreMaTU3upoOBaH-
HBII XapakTep 3HaHUH M0 AUCLUILIMHE, CTIOCOOHOMY K CaMOCTOSATEIbHOMY IOIOIHEHUIO 3HAHUH
B X0/1€ JajbHelel yueOHOM 1 mpodecCHOoHaNbHOM AesITeIbHOCTH, TPAaBUIBHO IPHUMEHSIOLIEMY
TEOPETUYECKHE MTOJIOKCHHS IPU PELICHUH NTPAKTUYECKUX BOIIPOCOB M 3a/1a4, BIAACIOIIEMY He-
00XOAMMBIMU HaBBIKAMU M IPHEMaMH BBIIIOJTHEHHUS JTaA0OPaTOPHBIX padoT.

— IToka3pIBaeT 3HaHNE OCHOBHOI'O MaTepHasa yueOHO! NporpaMmsl B 00beMe, 10CTaTOU-
HOM ¥ HEOOXOJMMBIM I AajibHEeHIeH yueObl U mpeacTosieil paboThl MO CIEeNUaIbHOCTH,
CIIPaBUJICS C BHITIOJTHEHUEM 3aIaHUH, PETyCMOTPEHHBIX YIEOHOU MPOTpaMMOi, 3HaKOM C OC-
HOBHOI TUTEPaTypOii, peKOMEHIOBAaHHOH yueOHOi nporpammoit. OLieHKa «3a4TEHO0» BBICTaBIIS-
eTcs 00yJaroIeMycsl, J0MyCTUBIIEMY MTOTPELIHOCTH B OTBETAX HA 3a4€TE UJIM BBIIIOJIHEHUH 33a-
YEeTHBIX 33/1aHUH, HO 00JaJar0IeMy He0OXOAMMBIMU 3HaHUSMH I10]1 PYKOBOJACTBOM IIPET0/1aBa-
TeJNs U1l YCTPAHEHUs STUX MOTPEIIHOCTEN, HApYIIAIOIIEMY ITOCJIEI0BATEIIBHOCTD B H3JI0KCHUH
y4eOHOT0 MaTepuaa U UCIBITHIBAIOIIEMY 3aTPYIHEHU IIPH BHIMOJIHEHUH Ja00paTOPHBIX PadoT.

OuneHka «He 3a4TEHO0» BBICTABJISETCS 00yJaronieMycs, He 3HaI0IeMy OCHOBHOM 4acTH
MarepHaja yaeOHO! MporpaMMbl, TOMYCKAIOIIEMy IPHUHLIUITHAIBHbIC OITHOKY B BHIITOJTHEHUN
IPEIYyCMOTPEHHBIX Y4eOHON POrpaMMoi 3aJaHui, HEYBEpEHHO C OOJIBIINMU 3aTPyJHEHUAMU
BBITIOJIHSAIOLIEMY JTabopaTopHble paboThl. Kak nmpaBuiio, olieHKa «He 3a4TEeHO0» BbICTABIISCTCS
o0yuaromemMycs, KOTOPbIi He MOXKET IPOJOJIKUTh 00yYEHHE WK IPUCTYIUTh K JeSATEIbHOCTH
[0 CHEHMATBHOCTH IO OKOHYAHUU YHUBEPCUTETA 0€3 JOMOIHUTEIbHBIX 3aHATHH 110 COOTBET-
CTBYIONIIEH JUCHMIUIMHE.
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8 IlepeyeHb OCHOBHOI U JOMOJHUTEILHOH Y4eOHOM JIMTEPATYPbI

OcHoBHasi yueOHasi IuTepaTypa

1. Anekcannposa O. A. AHanuTHueckas xumus. TeopeTuueckne oCHOBHI U Jabopa-
TOPHBINA MPAKTUKYM : yuel. mocodue. KH. 2 : duznko-xumMudeckue MeToabl aHanmm3a / . A. Anek-
canaposa, H. I'. I'alinykoBa. - M. : KonocC, 2011. - 351 c. - ISBN 978-5-9532-0742-3

2. AnekcanapoBa D.A. AHanuTHYECKass XUMUS : y4e0. ¥ TPaKTUKYM JJIsl IPUKII. Oa-
kanaBpuara. Ka. 2 : ®u3nko-xuMuueckue MeTo el ananmmsa / 3. A. Anekcanaposa, H. I'. [aiixy-
koBa; Ky0. roc. arpap. yH-T. - 2-e u3., ucnp. u goi. - M. : FOpaiit, 2014. - 355 c. - YMO. - ISBN
978-5-9916-4234-7

3. Teopernueckre 0CHOBBI (PU3UKO—XUMHUYECKUX METOJOB aHaIM3a : y4eb. mocooue
/ E. A. Kaiiropoznosa [u 1p.]. — Kpacnonmap : KyoI'AY, 2014. — 187 c. - ISBN 978-5-94672-875-1.
- https://edu.kubsau.ru/file.php/ 105/teoreticheskie_osnovy_fiziko-

khimicheskikh metodov_analiza.pdf

JdomosiHuTeIbHAS Y4eOHAsl JJUTEepaTypa

1. AnekcanzapoBa J. A. Xpomarorpaguueckuii aHanu3 B arpodKOJIOTUU. DICKTPOHHOE
ydaeOHOe TTocoOue I CTY/ICHTOB BBICIINX YYeOHBIX 3aBeneHuid. / J.A. Anekcanaposa, H.I'. I"aii-
JTyKOBA. - Kpacnonap. 2012. — 193 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA .GaidukovaNG.pdf

2. Tl'atinykoBa H. I'. UTHCTpyMeHTaIbHbBIE METOIBI MCCIICIOBAHUS B arPOIKOJIOTHH : y4eO.
nocobue / H. I'. l'aiinykoBa, U. B. [llabanoBa; mox oour. pen. H.I'. [aitnykoBoii; Ky6. roc. arpap.
yH-T. - Kpacnonap, 2015. - 301 c. - ISBN 978-5-94672-968-0

3.®Ou3uKo-xMMHUYEeCKHEe MeTo/Ibl aHanu3a : nab. npaktukyM / E. A. Kaitropogosa H. E.
Kocsnok, C. A. Ilecrynoma, JI. B. I'aBpunenko. — Kpacuomap : Kyol'AY, 2017. — 118 c.
https://edu.kubsau.ru/file.php/105/Praktikum FKHMA e¢hkologi gotov.pdf

4. JTabopaTOpHBIA MPAKTUKYM MO (PU3UKO-XUMUYECKUM METOJIaM aHajin3a : y4e0. 1moco-
6ue / H.I'. I'aiinykoa, H.A. Komenenko, 1.1. Cunoposa, 1.B. [llabanosa. - U3x. 2-e, nepepad.
u jon. - Kpacuogap, 2010. - 478 c.

9 IlepeyeHb pecypcoB MH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEpHET» —
IBC:

No HaunmenoBanue pecypca Temaruka

1 O6pasoBarenbHblii moptan Ky6l'AY | YauBepcanbHast

PexomMeHayeMble HHTEPHET CAWTHI:
1. http.://ru.wikipedia.org - s1eKmpoHHAs SHYUKIONEOUs.
2. http.//studentam.net — snekmporHasn bubaUOMmeKa yueOHUKOS.
3. www.dissercat.ru — 31eKmpoHHas 6ubauomera OUCcepmayuoHHbIX pabom.

10 MeToanuyeckne ykazanus 1Js 00y4arOmuXcsi 10 OCBOEHHUIO TN CIUILIHHbI

1. ®u3uko-XxMMUYECKHE METOAbI aHamu3a : yueo. mocoodue / H. I'. INaitmykoBa, H. A. Ko-
menenko, M. . Cunoposa, 1.B. [1labanoBa - 3-e usm., ucmp. u jgon. - Kpacuomap : Kyol'AY,
2015. - 315 ¢ - MCX. - ISBN 978-5-94672-926-0 - 32  »9k3
http://elib.kubsau.ru/MegaPro/Web/SearchResult/ToPage/1
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https://edu.kubsau.ru/file.php/%20105/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_analiza.pdf
https://edu.kubsau.ru/file.php/%20105/teoreticheskie_osnovy_fiziko-khimicheskikh_metodov_analiza.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/13_KHromatograficheskii_analiz_v_agroehkologii.AleksandrovaEHA.GaidukovaNG.pdf
https://edu.kubsau.ru/file.php/105/Praktikum_
http://ru.wikipedia.org/
http://studentam.net/
http://www.dissercat.ru/
http://elib.kubsau.ru/MegaPro/Web/SearchResult/ToPage/1

11 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX NPH OCYLIECTBICHUHN
0o0pa3oBaTeIbLHOIO NpoLecca Mo JMCHUIJINHE, BKJIYas NepedyeHb NPOrpaMMHOro obecre-
YyeHHUs] H HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

NudopmanioHHble TEXHOJIOTHH, UCTIOIb3YyEMbIE TP OCYILECTBICHUH 00pa30BaTeIbLHOTO
npoliecca 1o AUCIUILIAHE MO3BOJISIOT: 00eCIIeUUTh B3aUMOICHCTBHE MEXKAY YIaCTHUKAaMH 00pa-
30BaTEJNBHOIO MPOIECCca, B TOM YUCIIE CHHXPOHHOE U (WMJIM) aCHHXPOHHOE B3aUMOJEHCTBUE MO-
cpeacTtBoM ceT «MHTepHeT»; PUKCHPOBATH X0/ 00pa30BaTEILHOIO MPOLIECCa, Pe3yIbTaTOB IPO-
MEXYTOUHOM aTTecTaluy N0 IUCLUIUIMHE W PE3yJIbTaTOB OCBOCHMSI OOpa30BaTEIbHOM IpO-
IpaMMBbl; OpPraHM30BaTh IMPOLECC 00pa30BaHMs MyTEM BU3YallM3allud M3ydaeMod HHGOpMaIuu
MOCPEACTBOM HCIIONIB30BaHUS MPE3EHTAIHM, yI4eOHbIX (UIBMOB; KOHTPOJIUPOBATH PE3YIbTaThl
00y4YeHHsI Ha OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

11.1 Ilepeuens muuen3uonHoro 110
Ne | HammenoBanue
1 Microsoft Windows

Kparkoe onucanue
OnepalmoHHas cucTeMa

Microsoft Office (Bkmtouaer Word, Excel, PowerPoint)

[TakeT opucHBIX MpHITIOKE-
HUHI

—

1.2I1epeyenn npodeccuoHanbHbIX 0a3 JaHHBIX U HH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

Ne | HaumenoBanue

TemaTruka

DNEeKTPOHHBIN agpec

Teka eLibrary

1 Hayunas snekTponHast 6u6iamo-

YHuBepcaabHas

https://elibrary.ru/

11.3 Hoctyn k cern MHTepHET, MOCTYI B SJEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaATEIHHYIO

Cpelly YHUBEPCUTETA.

12 MartepuajbHO-TeXHUYeCKoe o0ecnedeHue Al 00y4eHHusI 10 AUCHHILINHE
[1nanupyemble OMeLEHHs Ul IPOBEICHUS BCEX BUJIOB YUEOHOH €A TEIbHOCTH

HaumenoBanwue yue0-
HBIX MPEIMETOB, Kyp-
COB, TUCITUIUINH (MOJTY-
Jiel), MPaKTUKU, UHBIX
BUJIOB Y4eOHOI nesi-
TEJNBHOCTH, TIPETYCMOT-
PEHHBIX y4eOHBIM ILIa-
HOM 00pa3zoBaTeIbHON
IPOrpaMMBbI

HaunmenoBanne noMelneHuit njig
MIPOBEACHUS BCEX BUIOB YUEOHOM
NEeSTeIbHOCTH, MPEyCMOTPEHHOM

y4eOHBIM TIJIAHOM, B TOM YHCJIC T10-

MEIICHUS I CAMOCTOSTCILHOM
paboThl, C yKa3aHUEM MEePEUHS OC-
HOBHOT'O 000py/IOBaHMsl, y4eOHO-
HaIJBTHBIX TIOCOOUH M HCTIONb3Ye-
MOTO MPOTPAMMHOT0 00eCTIeUeHUS

Anpec (MeCTONOJIOKEHHUE)
MOMEIIEHUH 715 TPOBEACHUS
BCEX BUJIOB yueOHOI nesi-
TEJIBHOCTH, NIPElyCMOTPEH-
HOW y4eOHBIM IIJIaHOM (B
Cilydae peanusaiuu o0paso-
BaTEJIbHOMN IIPOrPaMMBI B Ce-
TeBOU (popme TOTOTHH-
TEJbHO YKa3bIBaeTCsl HaMMe-
HOBAHUE OpraHu3aluH, ¢ KO-
TOPOH 3aKJIH0YEH JOTOBOP)

HNHcTpyMeHTaNIbHBIE Me-
TOZBI aHAJIN3a B MOHUTO-
pUHIe OOBEKTOB OKpY-
YKAIOIIEH Ccpebl

ITomemenue Ne412 300, nocamou-
HBEIX MecT — 144; nmmomanbs —
131,7m?; yueOHast ayquTOpHs s
MIPOBEICHUS 3aHITHH JICKITMOHHOTO
THIIA, 3aHSATUH CEMUHAPCKOTO
THUIIAa, KypCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U UHIUBUAYATbHBIX
KOHCYJIbTAIMH, TEKYIIIETO KOH-
TPOJISL ¥ IPOMEKYTOUYHOM aTTeCTa-
1070708
CIUTUT-CUCTEMa — 2 IIT.;
TEXHUYECKUE CPEACTBA OOYICHMS,

350044, Kpacnogapckuii
Kkpaii, r. Kpacnonaap, yi. um.
Kanunauna, 13
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Ha0OpHI IEGMOHCTPAITMOHHOTO 000-
PYJIOBaHUS ¥ yUeOHO-HATIISTHBIX
nocoOuii (HOyTOYyK, IPOEKTOP,
JKpaH);
nocTym K cetn «MHTepHEeTY;
JIOCTYTI B 3JICKTPOHHYIO 00pa3zoBa-
TEJNBHYIO CPEely YHHBEPCUTETA,;
nporpaMMHOE 0OecTieyeHHeE:
Windows, Office;
CTICIMATM3UPOBAHHAS ME-
Oenb(yueOHas nocka, yueOHas Me-
0enb).

NHcTpyMeHTanbHbIE Me-
TOABI aHAJIN3a B MOHHUTO-
puHre OOBEKTOB OKpY-
JKAIOLLEH Cpeibl

ITomemenue Nel33 300, miomans
— 42,7M?%; I0CaIOYHBIX MECT —
12; YuebHas cnenuaain3upoBaHHas
1abopaTopust STEKTPOXUMHUUECKUX
METOI0B HCCIIeOBHUS (Kadeapbl
XUMHUH) .
nabopaTopHoe 000pyI0BaHNE
(KOHAYKTOMETp — 2 IIT.;
MOHOMEp — 2 IIT.;
BCTpsIXMBaTeNlb — | 1IT.;
CTEeH]I JIa0OpaTOPHBIA — 3 1MIT.;
pH-METp — 3 1IT.;);
CrelHaln3upOBaHHAs Me-
Oenb(yueOHas 1ocka, yueOHas me-
0eb).

350044, KpacHogapckuii
Kpaii, r. Kpacnonap, yi. um.
Kamunmnna, 13

HNHcTpyMeHTaIbHBIE Me-
TOZBI aHAJIN3a B MOHUTO-
pUHre OOBEKTOB OKpY-
YKaAIOIIEH Ccpebl

ITomemenue Nel36 300, momanb
—41,1m?; IOCaOYHBIX MECT —
12; YueOHas cnenuain3upoBaHHas
nabopaTopHst CIEKTPaIbHBIX METO-
JI0B uccleioBaHus (Kadeapsl X1-
MUH).
nabopaTtopHoe 000pyI0BaHUE
(BcTpsixuBaTenp — 1 mT.;
CTeH]1 1a00paTOPHBINA — 5 MIT.;
KaJIOpUMETp — 4 1IT.;);
TEXHUYECKHE CPEJICTBA OOyUeHUs
(mpuntep — 1 mT.);
CHeIHATM3UPOBAHHAS ME-
Oenb(yueOHas 1ocka, yaeOHas me-
0eb).

350044, Kpacuogapckuii
Kkpaii, r. Kpacnoaap, yi. um.
Kanunauna, 13

HNHcTpymMeHTanbHbIE Me-
TOABI aHAJIN3a B MOHHUTO-
puHre OOBEKTOB OKpY-
JKAIOLLEH Cpebl

ITomemenue Nel37 300, mnomans
— 20M?; ToMeIeHue sl XpaHe-
HUS 1 TPOPUITAKTUUECKOTO 00CITy-
YKUBAaHHS Y4EOHOr0 000pYTOBAHMS.
nabopaTopHoe 000pyI0BaHNE
(muctunnsitop — 1 mr.;).

350044, KpacHogapckuii
Kkpaii, r. Kpacaonap, yi. um.
Kamunmnna, 13

HNHcTpymMeHTanbHbIE Me-
TOAbI aHAJIN3a B MOHUTO-
puHre OOBEKTOB OKpY-
YKAIOIIEN CpebI

ITomemenue Ne325 300, nocamou-
HBIX MeCT — 16; romnaap —
21,1m?; moMmeneHne a1 caMOCTOSI-
TEJNBbHOM paboThl 00YJaIOLTHXCS.

350044, KpacHogapckuii
Kkpaii, r. Kpacnonap, yi. um.
Kamunmnna, 13
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MalllMHKA numymas — | mir.;
XOJIOMUABHUK — 1 IIT.;
TEXHUYECKHE CPeJICTBA O0yUEHUs
(mpuntep — 1 wit.;
KOMIIBIOTEP NEPCOHATBHBIN — 1
IT.);
noctyn Kk cetu «HTepHeT»;
JOCTYTI B 3JICKTPOHHYIO HHpOpMa-
[IMOHHO-00Pa30BATENBHYIO CPEIY
YHUBEPCUTETA;
[TporpamMmmMHoOe obecrieueHue:
Windows, Office, cnenmanusupo-
BaHHOE JTUIICH3MOHHOE ¥ CBOOOTHO
pacnpocTpaHsieMoe TPOrpaMMHOE
obecrnievueHne, IpeIyCMOTPEHHOE B
paboueii mporpamme.

CIIeIUATM3UPOBAHHAS M-
Oenb(yuebHast MeOep).
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