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®EOEPAINBbHOE FOCYOAPCTBEHHOE BIOOXXETHOE OEPA30BATENIbHOE
YYPEXOEHUWEBbBICLUENO OGPA30BAHUA
«BOPOHEXXCKWUM rOCYOAPCTBEHHbIU
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3aBsenytoLumm kadbeapon
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atosa T.A.
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PABOYAA NPOrPAMMA YYEBHOW OUCLUNIIUHDI
51.B.05 Xumnyeckmin aHann3 noys

1. Kog u HammeHoBaHMe HanpaBlieHUsA NoAroToBKu/cneuManbHOCTU:
06.03.02 lNouBoBeaAEHNE
2. MNpodunb nogroroBKku/cneynanusauusa:
YnpaBrneHue 3emenbHbIMKU pecypcamm
3. Keanudmkauma (cteneHb) BbINyCKHUKA:
bakanaspuat
4. ®opma obyyeHus: OyHas
5. Kacdheppa, oTBevarowan 3a peanmsayuuio AUCLUUNIUHDI:
Kadegpa akonoruu n 3eMenbHbIX pecypcoB
6. CoctaButenu nporpammbl: KaHamaat 6Guonormyeckmx Hayk, goueHT FopbyHosa Hagexaa CepreeBHa
7. PekomeHnpoBaHa: HMC meguko-6uonormdeckoro dgakynbteTa, NpoTtokon Ne 2 ot 04.03.2025 r.
8. YyeOHbIN ropa;:
2026-2027 n 2027-2028 n 2028-2029 cemecTpbl: 4-7
9. llenun u 3apaym y4ebHOM AUCLUNIINHDI:

Llenbto aucumnnuHbl SBNAETCA: WM3YYEeHUEe OCHOB Teopum U MeTonoB  nabopaTopHbIX
nccrefoBaHUM NOYB, a Takke POpMUpPoOBaHME Yy O0by4valoLWmMXCcss CNOCOOHOCTU NMPUMEHSATL B CBOEN
npodeccmMoHanbHON AeATEeNbHOCTU CTaHA4apTHble MeToAbl NTabopaToOpPHLIX WCMbITAHWA MOYB B
COOTBETCTBUM C TPEOOBAHUAMMU K HUM.
3agayn gMCUMNNnHbL:
—  ®dopmMupoBaHue y oby4atowmxcsi 3HaHMN OCHOB Teopun U MeTOL0B XMMMYECKOro aHanm3a nouys.
— OsHakoMUTb oOOy4arwLwmxca C ¢opMOi M nNpaBUiamMn COCTaBfEHWUSI CBOOHOM BEAOMOCTU
pe3ynbTaToB NabopaTOPHOro UCcregoBaHMs NOYB M rpagaumsiMm arpoOXMMNYECKUX NMoKkasaTenemn noys.
— OsHakoMUTb 0By4aloLLNXCA CO CTaHA4apTHbIMM dOpMaMy NMPOTOKOSI0B NabopaToOpHbIX UCMbITAHUA MOYB
N METPONOrM4YecKMMM MokasaTensiMu aTTeCTOBaHHbIX METOAMK aHanu3a, a Takke ¢ TpeboBaHust u
HOPMaTMBHO-TEXHUYECKON JOKYMEHTaLMEN Npy NPOBEAEHNN XUMNYECKOrO aHann3a novBeHHbIM nNpob.
— HayunTtb oby4atowmxcs nonb3oBatbCs labopaTopHbiM 060pYAOBaHMEM, XMMUYECKON MOCYAoN U
peakTuBamu, NPUMEHSIEMbIMU MPW BbINMOMHEHUN NabopaTopHbIX UCCIIEA0BaHNIA NOYB.
— HayuuTb obyyatomxcst CocTaBnATb CBOAHYI BEAOMOCTb pe3yrbTaToB labopaTopHOro uccnegoBaHus
MoyB; MpaBWUIbHO OCYLLECTBMSATL BbIOOP METOAMK MpoBedeHWs NabopaTopHbIX aHanu3oB MO4YB U
METPOSIOrMYecKMe nokasaTeny aTTeCTOBaHHbIX METOAUK aHanNmsa.
— Bbipabotatb y obyvarolnXCcs NpakTUYECKUIA HaBblK NMPOM3BOAWUTL KOMMIIEKCHYK OLEHKY KadecTBa
MoYBbl C UCMOMb30BaAHMEM MHANBUAYANbHBLIX U MHTErparnbHbIX NokasaTenen.
— BbipaboTtaTb y 06yyaroLmxcs HaBblk MPOBEAEHWUSI TabopaTOPHbIX UCCNELOBaHNIA NOYB B COOTBETCTBUM
CO CTaHOapTHbIMU METOAMKAMM U TPEOOBAHUSIMU K UX NPOBEAEHUIO.
— CdopmupoBatb Yy obOy4valoWMXCA NPaAKTUYECKUIA HaBbIK WHTepripeTauuyn pesynbTaToB
nabopaTopHbIX UCCNEAOBaHNIA NMOYB U OLEHKM MX N0QOPOANS MO 3TUM pesyrbTaTam.
— Hayuntb ob6y4alowmxcss npoBoAWTb KOHTPOSb KayecTBa M CBOEBPEMEHHOCTM MPOBEAEHMS
nabopaTopHbIX aHanu3oB Npob6 No4YB B COOTBETCTBUM C TPEOOBAHMSIMW HOPMAaTUBHO-TEXHUYECKOW
OOKyMEHTaLMN.

10. Mecto yuyebHOM AaucuunnuMHbl B cTpyktype OOI: Bbnok 1. OucuunnuHbl (mMogynu), 4acTb,
hopMupyemast ysacTHMKaMm obpasoBaTesibHbIX OTHOLLEHNIA



11.

I'InaHMpyeMble pe3ynbTaTbl

obyyeHns no AucuunnuHe/mogyno (3HaHuS,

yMeHus,

HaBbIKI/I), COOTHEeCEeHHble C nnaHunpyemMmbiMn pe3ynbTataMn OCBOEHUA 06pa3OBaTeanoﬁ
nporpamMmmbl (KOMI'IeTeHLII/IilMI/I BblﬂyCKHVIKOB) n MHANKaTopaMun X 4OCTUXEeHUNA:

Kog v HaszBaHMe KoMNeTeHunmn

Koo n HasBaHue
MHOukKaTopa
KOMMNEeTeHUUn

3HaHI/IFI,yMeHI/IFI,HaBbIKVI

MK-2 CnocobeH BbINOMHATb
nabopaTopHble
nccnenoBaHus Noys,
06o6uartb u
MHTepnpeTnpoBaTb
pes3ynbTaTthbl, a Takxe
NPOBOAMUTbL OLEHKY YPOBHS
nrogopoauns noys

MK-2.1 BeinonHaeT
nabopaTopHble nccnegoBaHns
Nno4YB B COOTBETCTBUMUCO
CTaHAapTHbIMM MeTogMKaMum

3HaeT: OCHOBbI TeopuM W MeTOOoB
XMMWYECKOro aHanusa no4s; TpeboBaHUs
K naGopaTopHbIM WCCreaoBaHWsAM MOYB;
cTaHOapTHbIe dopmbl NPOTOKONOB
INnaGopaTopHbIX UCTIbITAHWI NOYB.

YmeeT: nonb3oBaTbcA nabopaTopHbIM
06opyaoBaHNEM, XUMUYECKOW MOCYLON U

peakTuBamu npu BbINOMHEHUN
nabopaTopHbIX  WUCCIeAoBaHWii  MoYB;
0hOpMIATL  MPOTOKOMbI  XMMWUYECKOTO)
aHanM3a TMoYB B  COOTBETCTBMU  CO

CTaHZapTHBIMU hopMamu;

UmeeT npaKkTu4ecKnmn HaBbIK
npoBefeHus nabopaTopHbIX
MCccrnegoBaHWn MOYB B COOTBETCTBUU CO
CTaHOapTHLIMK MeToankamm "
TpeboBaHAMM K X MPOBEOEHNIO.

MK-2 CnocobeH BbINOMHATb
nabopaTopHble
nccnenoBaHUs Noys,
obobLaTtb u
MHTEpnpeTnpoBaTb
pesynbTaThl, a TaKxe
NPOBOAUTL OLIEHKY YPOBHS
nnogopoamns noys

MK-2.2 O6obuiaet
pesynbTaThl nabopaTopHOro
nccnegoBaHns MoYBM
OLeHVBaeT ypOBEHb
NNoaopoANSINOYB

3HaeT: opmy M npasBunia COCTaBIEHUS
CBOAHOW BEOOMOCTM pes3ynbTaTos
nabopaTopHOro  MccregoBaHus  MOYB;
rpagaumm arpoxXmMMMYEcKnx nokasaTenen
nous.

YMeeT: cocTaBnsiTb CBOAHYH BEOOMOCTH

pe3ynbLTaToB nabopaTopHoro
mccneaoBaHus Noys.

UmeeT NpaKkTU4YecKnmn HaBblK
MHTepnpeTaumm pes3ynbTaToB

nabopaTopHbIX MCCreqoBaHU MOYB U

NMOYBEHHOWN CbEMKMU,
KOPPEKTUPOBKN MOYBEHHbIX
KapT, MHXXEeHEpPHO-
3KOJTOrMYECKNX N3bICKaHWUI

OLEHKM UMX Mogopoausi Mo 3TUM
pesynbTaTam.
MNMK-1 CnocobeH npoBoaAnTb MK-1.4 OcywecTenser 3HaeT: TpeboBaHWA U  HOPMAaTUBHO-
no4BeHHble 06CNeaoBaHNsa B | METOOMYECKOE PYKOBOACTBO [TEXHNYECKYHo AOKyMeHTauunto npu
4yacTu KpynHomaclutabHon nabopaTopHbIMM NPOBEAEHUN  XUMWYECKOro  aHanmsg

nccrneaoBaHUAMMU,
aHanuMaunpyeT u oueHnBaeT
COCTOSIHME N KA4YeCTBO NOYB
no pesynbtatam
nabopaTopHbIX
uccrneaoBaHun

NOYBEHHbLIM Mpoo.

YmeeT: ocyllecTBnATe BbIGOp MeToaMK
npoBedeHMst nabopaTopHbIX  aHanM3oB
NOYB M METPONIOrMYeckne mnokasarenmu
aTTecToBaHHbIX MeToaMNK aHanuaa;
NpPon3BOaUTb KOMIMMEKCHYIO OLIEHKY)
KayecTBa MOYBbl C UCMOMb30OBaHUEM
MHAMBUOYarbHbIX 7] WHTErparnbHbIX|
rnokasaTesien.

UmeeT npaKkTu4YecKknm
npoBeOeHnsl  KOHTponst  kadectBa WU
CBOEBPEMEHHOCTU npoBeAeHust
nabopaTopHbIX aHanMsoB NpoG NoyB B
COOTBETCTBUU c TpeboBaHNAMU

HaBbIK

HOpMaTMBHO-TeXHMHeCKOVI OOKYMEHTauunun.

12. O6bem gucumnnmHbl B 3a4eTHbIX eanHULax/yac:

18/648

dopma NPoOMeXxyTo4yHOM aTTecTauuu:

3ayeT, JKk3ameH



13. TpymaoeMKocTb No BuAam y4yebHom paboThl

Bug yuebHon paboTbl Cemectp4 | Cemectp5 | Cemectp6 | Cemectp7 | Bcero
AyauToOpHbIEe 3aHATUSA 98 118 96 78 390
JIeKUMOHHbIe 3aHATUA 26 26
MpakTnyeckme 3aHATUSA 0
JTabopaTopHble 3aHATUA 98 118 96 52 364
CamocTosaTencHas pabora 82 26 84 30 222
KypcoBas paboTa 0
lNMpomexyTo4vyHas aTTecTaumd 0 0 0 36 36
Yacbl Ha KOHTPOIb 36 36
Bcero 180 144 180 144 648

13.1 CopepkaHne AUCLUNIIUHLI

n/n HanmeHoBaHne CopepkaHue pasgenagncumnimHbl Peanunsauus pasgena
pasgena OUCUUNIIUHBI CMTOMOLLLIO
ONCUNNNNHbI OHNanH-kypca, AYMK
Jlekumn
1 MpeomeT n nctopusa [XMMUYECcKMA aHanmm3 Mo4vB, KaKk OOHO M3 CPEeAcTB PaswmeweH Ha nnaTtdopme
pasBuTUS NosHaHWs MpPUPOAbI, reHeauca W MOpPONornM  MOoYB. «ONEeKTPOHHbIN YHUBEPCUTET»
XUMUNYECKOTO CoBpEeMEHHbIN 3Tan XMMUYECKOro aHanmns3a rnoye. https://edu.vsu.ru/course/view.php?id
aHanmsa no4s. =11479

2 OcHoBbI xMMu4eckor [OCOGEHHOCTM  MOYBbLI, Kak  OObeKTa  XUMWYECKUX PasmelleH Ha nnaTtdopme

XapaKTepucTmkn NCCNefoBaHMA U NokasaTeny XMMUYECKMX CBOMCTB NMOYB «ONEKTPOHHbIN YHNBEPCUTET»
nouB. N noudBeHHbIX npouecco. Obwaa cuctema nokasartenen| https://edu.vsu.ru/course/view.php?id

XMMMWYECKOTO COCTOSHUS TMOYB, YacCTHble CUCTEMbI U =11479

CUCTEMBI Lenesoro Ha3HayeHwus. MpuHUMNBbI

onpefeneHnss M MHTeprnpeTauuM ypoBHEW nokasaTtenen

(pesynbTathl aHanu3os). Metoab! N3MepeHus,

XMMU4YecKkne (rpaBUMETpUYECKNE, TepameTpudeckune) u

MHCTPYMEHTarnbHbIe (anekTpoxummnyeckme,

crnekTpockonuyeckue). EAuHMLBLI  u3MepeHnss ypoBHeN

nokasatenerd w Ccnocobbl BbIPAXEHWUA pe3ynbTaToB

aHanM30B MOYB.

3 MeTogpl onpeneneHus [Metoabl onpeaeneHnsi yrnepoaa OpraHn4yecKknx Pa3melleH Ha nnaTtcgopme
ANeMeHTHOro cocTtasa [coeguHeHnid. MeToabl OCHOBaHHBIN Ha yyeTe auokcuaa «OMNEKTPOHHBIN YHUBEPCUTET»
OpraHmyeckon yactm |yrnepogaa, BblAENMMBLUNIACA npv pasnoxeHuu| https://edu.vsu.ru/course/view.php?id
NnoYBbl. OpraHuM4ecKkoro BellecTBa MOYB- paBUMETPUYECKME, =11479

TUTPUMETPUYECKME, rasoBOSIIOMETPUYECKME.
TuTpumeTpuyeckun 1 POTOMETPUYECKUIA  BapUaHTbI
meTogoB W.B. TiopuHa pasnoxeHne OpraHM4eckoro
BelllecTBa pacTBOPOM AMxpomaTta kanus. Okcnpecc-
aHanu3artopa. CpaBHWUTENbHAs OLlEHKa METOJO0B.

4  |Onpepenexve BHayeHVne nokasaTenen 3NEeMEHTHOro cocTaBa MoYB B PaswmeleH Ha nnaTtdopme
ANEeMEHTHOro cocTaBa [pelleHMn  npobnem  reHesuca,  OWArHOCTUKM U «OMNEKTPOHHBIN YHUBEPCUTET»
MUWHEpanbHOM YacTu  [Knaccudmkaumm no4B. AHanus noys 6e3| https://edu.vsu.ru/coursel/view.php?id
NMoYyBbI. NpeaBapuTENbHOrO  PasfiOKEHUss  MOYBEHHOM  MpOo6bI =11479

(aTomMHasa aMuccuMOHHas crnekTpockonus 1 ap.) Cnocobbl
pasnoXeHUs NOYB KUCMOTaMK, CMNaBNeHNE U CrieKaHme.

5 |Onpenenenue MokasaTenu BelLeCcTBEHHOro cocTaBa noyvs. KapboHaTbl u PaswmeleH Ha nnaTtcopme
BELLIECTBEHHOTO rMnc B NOYBaxX, 3HAa4YeHWe B  [OUarHoCTMKE M «ONEKTPOHHBIN YHUBEPCUTET»
cocTaBa MouyB. Knaccugukauum no4ye, B OLEHKe Mnrogopoausi u| https://edu.vsu.ru/coursel/view.php?id

MenuopaTuBHLIX 0CoOeHHocTen. MeToabl onpedeneHus. =11479
IlerkopacTtBopuMble conu B no4ysax. Cnocobbl OLEHKM

3aCONEHUsT NMOYB, OCHOBAaHHbIE HA aHanmMse MOYBEHHbIX

pacTBOpoB, ((PUNLTPATOB M3  HACbILWEHHBIX  BOAON

NOYBEHHbIX NACT, BOAHbIX BbITsDKEK (1:5).

6 |Onpenenenue "pynnbl 1 cpakLmn COEAUHEHUIA XMMUYECKNX 3NIEMEHTOB. PaswmelleH Ha nnaTtcgopme
nokasartenemn TeopeTnyeckne  OCHOBbI  METOAOB  OnpeneneHus «ONEeKTPOHHbIN YHUBEPCUTET»
rpynnoBoro rpynnoBoro coctaBsa coeauHeHun. MNokasatenn n metogbl| https://edu.vsu.ru/course/view.php?id
(cbpakumoHHoro) onpeneneHns rpynnoBOro coctaBa COeAMHEHWI Xenesa, =11479
coCTaBa CoeMHeH [antoMuHKS, ocdopa B noyBax.

XMMUYECKNX
9NIEMEHTOB B MOYBaXx.

7 Mokasatenu COoCTOSIHME XMMUYECKMX 3NIEMEHTOB B TBEPAbLIX U XUAKUX PasmelleH Ha nnaTtcopme
NOABWXHOCTU baszax MNo4YB M cucTeMa nokasaTenen MoABWKHOCTU «ONEKTPOHHBIN YHUBEPCUTET»
XMUMUYECKNX XUMUYECKNX  SMEMEHTOB B noysax. dakTopel| https://edu.vsu.ru/course/view.php?id

QNIEMEHTOB B No4vBax n

MHTEHCUMBHOCTM M eMKocTW. [loTeHumanbHas 6ycbepHaﬂ

=11479




MeToabl UX
onpeneneHus.

CNocOOHOCTb MOYB. 3HaYEeHNE NokasaTenen NOABWKHOCTU
XMMNYECKUX 3NeMeHTOB B OLEeHKe nnoagopoausa nods m
3arpA3HEeHna No4YB XMMN4eCKMMn BeLlecTBamu.

Onpepnenexue
nokasartenemn
KaTMOHOODMEHHOM
CNOCOOHOCTM NOYB.

MocTosiHHbIE (NepMaHEeHTHbIE) U pH- 3aBUCKMMbIE 3apsabl
MMNK. TeopeTudeckne OCHOBbI METOAOB UCCNegoOBaHMSA
KaTMOHOOOMEHHOWN CrnocobHOCTM No4yB. 3HayveHue paboT
epporua K.K. n gpyrux mnccneposatenen. NokasaTtenu
KaTMOHOOOMEHHOM CrnocobHOCTM Mo4B. JddekTMBHas
(peanbHasi) 1 cTaHgapTHash eMKOCTb KaTMOHHOro obmeHa.
Metogbl onpepeneHuns EKO B HekapboHaTHbIX WU
KapOOHAaTHbIX, UNCOCOAEPKALLUMX 3aCOSIEHHbIX MOoYBaXx.
EaonHnubl  navepenus EKO. OOMeHHble KaTWOHbI U
OOMEHHbIE OCHOBaHMUS.

PasmelneH Ha nnaTdopme
«ONeKTPOHHBIA YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

Onpepnenexue
nokasartenemn
KUCNOTHOCTU N
LLLeNTO4HOCTH NMOYB.

KucnoTHocTb 1 Wweno4yHocTb noys. Cuctema nokasatenemn
KMCIOTHO-OCHOBHbIX  (MPOTOHO-AOHOPHBIX W MPOTOHO-
aKLenTopHbIX) cBOMCTB noysB. BenuunHa pH  kak
nokasaTenb aKkTyanbHOW KWUCNOTHOCTM W  aKTyanbHOW
LLIEMOYHOCTN  MOYB. OcobeHHoCcTn  u3mepeHus pH
NOYBEHHbLIX CUCTEM, CYCMNEeH3VWOHHbIN addekT. Mpupoaa
aKTyanbHown KMCNOTHOCTU  MOUYB. Mokasatenu
noTeHuMansHOMW KUCNoTHOCTM noyB. pupoda u meToabl
onpegeneHuss obmeHHOW M rugponuTudeckon  (pH
32BMCMMOW) KNCITOTHOCTY NOYB.

PasmelleH Ha nnaTtdopme
«OMEKTPOHHbLIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

JlabopaTopHble paboTbl

Mpeamet n nctopus
pasBuTUS
XMMUNYECKOro
aHarnusa noys.

Ponb CabanuHa A.H. U.H. AHtunosa — Kapataesa, K.
lepponiua, W.B. Twopuna, H.N. Pemesoea, H.A.
KaunHckoro, E.B. ApwuHywkuHon v gp. B paspaboTtke
TeopeTUYEeCcKNX OCHOB M METOAOB XMMWYECKOro aHanusa
noyB.

PaswmeweH Ha nnaTtcopme
«OMNEKTPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

OCHOBbI XMMUYECKOM
XapaKkTepuUCTUKn
noyB..

Fmrpocxonmqecxaﬂ BNaXXHOCTb n norvep4 oT
npokanveaHus. TOYHOCTb BbIMUCMEHUS  pPe3ynbTaToB
aHanu3oB. [logrotoBka NEpBUMYHOM MOYBEHHOM NPoO6bI K
@Hanu3y, cpefHsas nabopaTopHass M aHanuTM4yeckas
npoobI.

PaswmeweH Ha nnaTtdopme
«OMNEKTPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

MeToapl onpeneneHus
9NIeMEeHTHOro cocTaBa
OpraHuYeckom YacTm
NnoyBbl.

MeToabl onpeaeneHnsa obLiero opraHM4YecKkoro BelecTea
nousbl no Kenbganmio W MeToabl  KONMUYECTBEHHOrO
onpedeneHnss  aMMoOHWAHOro  asota.  CoaepxkaHue
yrnepoga n asoTta B noyBe M oTHoweHue C:N, kay
\InarHoCTU4ecKme nokasaTtenu.

PasmeleH Ha nnaTtcopme
«OMNEKTPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

Onpegenexuve
9NeMeHTHOro coctaea
MUHepanbHOW YyacTn
MoYBbl.

Knaccuueckne XUMUNYECKNE (rpaBumeTpus,
KOMMIIEKCOHOMETPUS), WHCTPYMEHTasbHbIE
(CMEeKTPOCKOMMYECKME) KOMMYECTBEHHbIE — OrnpeaeneHus

o6Liero (BanoBOro) COAEpXaHWs KPEMHMWS, artoMUHMWS,
bkenesa, Kanbuusl, MarHusi, Mapradua, docdgopa B
noysax. PacyeTbl cnocobbl BbIPaXKEHUS U MHTEpPRpeTaLus
pe3ynbTaToB BafioBOro aHanusa noys.

Pa3melleH Ha nnaTtcgopme
«OMNEKTPOHHBIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

Onpegenexue
BeLLEeCTBEHHOro
cocTaBa MoYB.

TeOpeTVI‘-IeCKVIe OCHOBbl METOA0B aHalIn30B U KaTMOHOB]
NerkopacTBOPUMbIX conen. Cnocobbl npeacraBneHnsa
pPe3ynbTaTtoB aHalnnm3oB. I'IpOBepKa TOYHOCTU
OI'Ipe}J,eJ'IeHVIVI. MokasaTenu coCTOsIHUST 3aCONIEHHBLIX MOYB|
MX 3Ha4YeHne B ONarHOCTUKMN un K.I'IaCCVIq)VIKaLI,VIVI, OLIeHKe|
nnogopogna n MenmopaTtuBHbIX 0CODEHHOCTEN NOYB.

Pa3melleH Ha nnaTtdgopme
«OMNEKTPOHHBIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id
=11479

KMCINOTHOCTU U
LLIENTOYHOCTU MOYB.

MN3BECTU. LU,eJ'IO‘-lHOCTb Nno4B. O6ycnaBnm3arou.|,me ee

KOMMOHeHTbl. Obuwas LWeno4YHoCcTb, Kak nokasaTtesb

OnpepenenHve 3HayeHne  coeguHeHWn rpynnoBoro coctasa B Pa3wmeLlueH Ha nnaTdopme
nokasaTenen nccneqoBaHMM  reHesuca  MnoYB M TpaHcdopmauuuy «ONEKTPOHHBIV YHNBEPCUTET»
rpynnoBoro COEOVHEHNIN XMMUYECKNX ANIEMEHTOB B MOYBaX. https://edu.vsu.ru/course/view.php?id
(cbpakumoHHoro) =11479
cocTaBa CoeaMHEHNN
XUMUYECKMX
9MEeMeHTOB B NOYBAX.
[NokazaTtenun MeToabl onpeneneHus coaepxaHus COeNHEHNN PaamelleH Ha nnatdopme
MOABWKHOCTU dbocdopa B noysax (daktopa emkoctn). OueHka cTeneHm «ONEeKTPOHHBIV YHNBEPCUTET»
XMMUYECKNX noaBWXHOCTM doccaTtoB (dakTopa MHTEHcuBHOCTM) no| https://edu.vsu.ru/coursel/view.php?id
ANeMeHTOoB B No4vBax u[KaunHckomy 1 3amsiTUHON. =11479
MeTOAbI NX
onpegenexus.
OnpenenexHve MeTogbl onpegeneHnss obMeHHbIX OCHOBaHWW B MO4YBaXx Pa3wmelueH Ha nnaTdopme
nokasaTenen HacCbILEHHbIX W HEHaCbIWEHHbIX OCHOBaHWAMMW, B «ONEeKTPOHHBIN YHNBEPCUTET»
KaTMOHOOOMEHHON KapboHaTHbIX, rmncocogepXalymx u 3aconeHHbIx noysax.| https://edu.vsu.ru/coursel/view.php?id
CnocobHOCTM NOYB. Onpepnenexue CYyMMbI 0OMEHHbIX OCHOBaHUM. =11479

Moka3aTenu conoHueBaTocTV NoyB. Pacyert gos runca.
Onpepenerve CTeneHb HaCbILWEHHOCTU OcHOBaHusaMWU. [lokasaTtenu Pa3wmeLlueH Ha nnaTdopme
nokasaTenen KMCIOTHOCTM M crnocobbl OueHkn MoTpebHOCTU MoyB B «OnNeKTPOHHBIV YHNBEPCUTET»

https://edu.vsu.ru/course/view.php?id
=11479




KONM4YecTBa OCHOBHbIX KOMMOHEHTOB. Buapl LLenoYHOCTy.
KapGoHaTHble U kapboHaTHO-KanbLueBble paBHOBECUS,
MX BNWSHWE Ha YypoBHM pH, obwen kapboHaTHON
lwenovyHocTn. CooTHowweHne ypoBHen pH un obwen
LLIENIOYHOCTM.
13.2 Tembl (pa3genbl) AUCLUUNMNWHBI U BUAbI 3aHATUNA
Ne HanmeHoBaHMeTEMBI JIeKUMoHHbIe Mpaktudeckn| JlabopatopHble | CamocTodaTen Bcero
n/n | (pasgena) 3aHATUSA e3aHATNSA 3aHATNSA bHasipaboTa
1 MpeomeT u uctopus
PasBUTUA XMMWUYECKOTO 2 4 30 36
aHanuaa noys.
2 OCHOBbI XMUYECKOM
XapaKTepUCTUKM NOYB. 3 45 24 72
3 MeToabl onpeneneHus
9NemMeHTHOro coctaea 3 45 24 72
OpraHn4YecKom 4YacTu NoYBbl.
4 OnpegeneHne 3nemMeHTHOro
coCcTaBa MUHepPanbHON YacTu 3 45 24 72
MOYBbI.
5 Onpegenexve
BeLLEeCTBEHHOro cocrasa 3 45 24 72
MOYB.
6 OnpeneneHune nokasaTenemn
rpynnoBoro (pakLMOHHOr0)
cocTaBa coeauHeHui 3 45 24 72
XUMUNYECKUX INeMeHTOoB B
noYyBax.
7 [NokasaTenn NoaBMKHOCTN
XMMWYECKNX SNTEMEHTOB B
no4YBax u MeToabl nx 3 45 24 72
onpegeneHus.
8 Onpegenexune nokasartenemn
KaTMOHOOGMEHHOM 3 45 24 72
CNocobHOCTM NOYB.
9 OnpegeneHune nokasartenemn
KUCMOTHOCTU U LLLENOYHOCTH 3 45 24 72
MouYB.
OK3aMeH 36
UTtoro 26 364 222 648

14. MeToau4yeckue ykasaHMAa AnNA oby4yarowmxcsa No OCBOEHUIO AUCLUMIIMHBI
[lna ycnewHoro ocBOEHMst AUCUUNIAUHBI M POPMUPOBAHMNST KOMMETEHUUN Y obydalomxca pekoMeHayeTcs
MCNOMnb30BaTb KOHCMNEKTbl JIEKLUMWA, OCHOBHYI W AOMOMHUTENBbHYI Y4Y4eOHYI W HayyHyl nuTepatypy,
npeseHTayun.
Ona [ocTXeHus UMHOMKATOPOB KOMMETEHUMW npegyCMOTPEHO BbINOMIHEHWE MpakTuyeckux 3agaHui. Ana
KOHTPONSI YCBOEHMSI OCHOBHbIX pa3ferioB AMCLUMNIIMHBI NPedyCcMOTPEHbl MpakTudeckue 3aganHus. posepka wu
3aKpenneHve martepuvarna Takke BO3MOXHa BO BPeMsi AMCKYCCUIA Ha MPaKTUYECKMX 3aHATMSX BO BPEMSsI OMpocCa,
peLleHus 3agay U NPaKTUKO-OPUEHTUPOBAHHbLIX 3agaHWUN.

15.

MepeyeHb OCHOBHOW U [OOMOJSIHUTENILHOM JNUTepaTypbl, PecypCoOB UHTEpPHeET,
HeobxoaUMbIXANA OCBOEHUS1 AUCLUIMIIUHDI
a) OCHOBHas nuTepaTtypa:

Ne n/n NcTOYHMK

1 Opnoes [.C. Xumusi noys : y4yeb. Onss cmyd. 8y308, 0byy. no crey. "Aepoxumus u rnoysogedeHue" / [].C.
Opnos, J1.K. CadosHukosa, H.WN. CyxaHosa.— M. : Bbicwas wkona, 2005 .— 557 c.

2 Bopobresa J1.A. Teopusi u npakmuka xumudeckoao aHanu3sa roye / J1.A. Bopobkesa.- M..[EOC, 2006. —
399 c.
Cokonosa T.A MuHucmbie muHeparbi 8 noysax / T.A. Cokonoea, T.A. [poHosa, N.U. Tonnewma.- M.,

3 2005. - 336 c.

4 Ueanoe .M. OcHoebl xumuyeckoeo aHanusa noys / [.U. lleanos, A.U. pomosuk, H.C. MNopbyHosa. —

Boponex: 3damernbckuli dom BlI'Y, 2019.-332 c.

©) nononHuTenbHas nuTeparypa:

Ne n/n NcTOYHKK
1 Bosbyukas A.E. Xumus royssl / A.E. Bo3byuykas.- M.:Bbicwas wkona, 1968. — 426 c.
2 l'urcbype K.E. ®ocghop ocHosHbix murios nouys CCCP / K.E. 'uHcbype.-M.:Hayka, 1981. — 231 c.
3 lopbyHos H.M. MuHepanoaus u gpusuyeckasi xumusi noys / H.U. NopbyHos. — M.: Hayka, 1978. — 293 c.
4 3bipuH H.I. ®usuko-xumuyeckue memodsbl uccnedosarusi noys / H.I. 3bipuH, [.C. Opnos.- M.:130-60




Mry, 1980. — 381 c.
5 Opnos [.C. l'ymycosbie kucnomsi no4ye u obwas meopus eymucbukayuu / [.C. Opnos.- M.:130-e0 MIY,
1990. — 225 c.

6 Opnos [.C. Xumus noys / [].C. Opnos.- M.:130-e0 MI'Y, 1992. — 400 c.

B) UH(pOpMaLMOHHbIE 3NEeKTPOHHO-06pasoBaTenbHbIEe pecypchl (ouLmManbHbIe PecypChbl UHTEPHET)™:
Ne n/n Pecypc

3oHanbHasa Hay4YHas bubnuoteka BI'Y https://lib.vsu.ru/

ONeKTPOoHHbIN yHMBepcuTeT https://edu.vsu.ru/

OneKTpoHHO-6UbNnoTedHasn cuctema "YHusepcuteTckas bubnuoteka online”
http://biblioclub.ru/

Hay4Has anekTpoHHasa 6ubnuoteka http://elibrary.ru

Pa3wmelleH Ha nnatdopme «OnekTpoHHbIN YHMBepcuTeT» https://edu.vsu.ru/course/view.php?id=11479

SHESI I N

16. MNepeyeHb yyebHO-MeTOAUYECKOrO obecneyeHust AN camocTosiTeribHon paboTbl (y4ebHo-
mMemoduyeckue pekomMeHOayuu, nocobusi, 3ada4yHuUKU, MemodouyecKue yKasaHusi Mo BbIMOSTHEHUIO
rpakmu4yecKkux (KOHMpPOJsibHbIX), Kypcosbix pabom u 0p.)

Ne n/n NCcTOYHMK

1 Azpoxumuydeckue memoOds! uccriedosaHusi noye/ 3.I". UnbkoHckas [u Op.]. - M.: U30-eo Hayka. 1975.-656¢.

> ApuHywkuHa E. B. Pykogodcmeo rno xumudeckomy aHanu3sy rnoys/ E. B. ApuHyw«kuHa. - M.: N3d-eo MI'Y, 1970.-
487c.

3 ledpoiy K.K. 36paHHbie covuHeHusi K. K.['edpody. - M.: “Cenbxo3usdam”, 1955. - T. 2. — 615 c.

4 Memoduyeckue ykasaHusi HO obpabomke u uHMepnpemayuu pesysbmamos xumudeckozo aHanu3sa /[.C. Oprnos
[udp.]". -M. : N33-e0 MI"Y, 1986.- 112c.

5 OcHoeb! aHanumuyeckol xumuu / nod ped. KO.A. 3onomosa. - M.: Beicw. wk., 1996. — 460 c.

6 Qusuko-xumudeckue memods! uccriedosaHusi noys / nod ped. H.I". 3bipum [ C. Opriosa. —M.: N138-eo0 MI'Y,
1980.-357c.

7 BonH CB. XKene3o e noysax eeHemuyeckue u eeoepacpudeckue acriekmsi /C. B. 3oHH. - M.: Hayku 1982.- 207
C.

17. O6pasoBaTesfibHble TEXHOJIOMU, UCMNOSIb3yeMble NpU peanusauum y4eObHOM AUCLMNIIUHDI,
BKIOYasAs AUCTaHUMOHHble obpa3oBaTtesibHble TexHonorum (AOT), anekTpoHHoe ob6yuveHue (J0),
cMellaHHoe oby4eHue): Npn peanusaumm UCUMNANHBI UCNOSB3YHTCS SNEMEHTbLI 3NEKTPOHHOrO 00y4eHUs un
OUCTaHUMOHHbIE  OOpasoBaTernbHble  TEXHONMoOrMM  Ha  nnatopme  «OMEKTPOHHbI  YHUBEPCUTETY
https://edu.vsu.ru/.

18. MaTepuanbHO-TeXHU4YecKkoe obecneyeHne AUCLMMNIUHbLI:

YuyebHas aydumopusi 0ns npoeedeHuUs1 3aHsImMull 1IeKUOHHO20 muna:

CneuuanusmnpoBaHHasa mebenb; nepeHocHon npoektop DLP BenQ MP523 1 MoGUIbHbBIN 3KpaH; HOYTOYK
ASUS V6800V ¢ BO3MOXHOCTLIO NOAKIIOYEHUS K ceTh « IHTepHeT».

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Aca-demic Edition
Additional Product, 6paysep Google Chrome

YuyebHasi ayOumopusi 0Onsi npoeedeHuUs1 3aHAMuUl CeMUHapCcKo20 muna (nabopamopHbie
3aHsimusi), Ons npoeedeHuUsi 2PynnoebiXx U UHOueudyanbHbIX KOHCYy/nbmauyutl, meKyu,e20
KOHMPOJIsi U MPOMEXYMmoOYHOU ammecmauyuu:

CneuuanmsnpoBaHHasa mebenb; 6aHn BogsaHble (OLab WBP-06H); BeCcbl aneKkTpoHHble xumndeckne (A&D
EK-300i); Becbl anektpoHHble aHanutuyeckne (A&D HR-100AZG); noHomep nabopaTtopHbin (M-
160MW); komMnnekT anekTpodoB ANS anekTpoxumudeckoro aHanusa (pupma IJIMC); yctaHoBKa Ans
TutpoBaHua PIT-YHUUS; cdoTtometrp nnamenHbin ([MPA-378); cnektpocoTomeTp ([13-5300 BW);
cnektpogotomeTp CA-13MI; cnektpockon (SPEKTROMOM 381 L); Habopbl KOBEeT And
cnektpodoTomeTpum (cbmpma KOHuko); wkad cywwunbHbin  (Olab DOF-FV300SPWF); rasoBbii
xpomatorpad (CHROME 5); oanektpuyeckne nnutkn nabopaTopHble; OTIOHHbIE annapaTtbl C
XONOAMIbHUKaMK; Habopbl XMMUYECKON NOCyabl; WKad BbITSHXXHOW; BOAOHArpeBaTeNbHbIA KpaH; LWTaTUBbI
nabopaTtopHble; Nanku, AepXXaTenn n KonbLa; XMMUYECKMe PEaKTMBBI.

Y4yebHasi ayoumopusi Onsi npoeedeHUs1 3aHAMUU CeMUHapcko20 muna (nabopamopHbie
3aHamusi), Onsi npoeedeHuUsi 2pynnoebiXx U UHOUeUOdyallbHbIX KOHCY/bmauyul, meKyu,e20
KOHMPOJIsi U NPOMEXYMOYHOU ammecmayuu:

CneuuanusmpoBaHHasa mebenb; 6aHn BogsaHble (OLab WBP-06H); Becbl anekTpoHHble xummnyeckue (A&D
EK-300i); Becbl anekTtpoHHble aHanutnyeckne (A&D HR-100AZG); noHomep nabopaTtopHbi (M-
160MW); kOoMNNeKT 3neKTPOAOB AN 3ANeKTpoxmMmmyeckoro aHanusa (pupma IJIMC); YctaHoBka ans
TuTpoBaHua ®IT-YHUUSB; doTtomeTp nnamenHbin (MPA-378); cnektpocotometp ([M13-5300 BW);
cnektpogotomeTp CA-13MI; cnektpockon (SPEKTROMOM 381 L); Habopbl KloBET Ans
cnektpogoTomeTpum (cbmpma KOHuko); wkad cywwunbHbin (Olab DOF-FV300SPWF); rasoBbii


https://lib.vsu.ru/
https://edu.vsu.ru/
http://biblioclub.ru/
http://elibrary.ru/

xpomatorpad (CHROME 5); oanektpuyeckne nnuTkn nabopaTopHble; OTFOHHblIE annapartbl C
xonoaunbHMKamn; Habopbl XMMUYECKON MOCyAbl; cneumanu3mpoBaHHaa nabopaTtopHast mebenb; wkad
BbITSKHOW; BOAOHarpeBaTenbHbIA KpaH; LWTaTuBbl NabopaTopHble; nankvi, AepXaTtenu W Konbua;
XUMUYECKME peaKTUBBI.

YyebHan ayauTtopmsa Ansi npoBeAeHUsi 3aHATUMA CeMMHaApCKOro tuna (nabopaTopHble 3aHATUSA),
ANA nNpoBeAeHUA TpPynnoBbiX W WHAMBUAYallbHbIX KOHCYJNbTauuW, TeKyLero KOHTPOnA u
NPOMeXyTOYHOU aTTecTauum:

CneumanusmpoBaHHaa Mebenb; Becbl anekTpoHHble xumudeckne (A&D EK-300i); Becbl aneKTpOHHble
aHanutudeckne (A&D HR-100AZG); wunoHomep nabopaTopHbii (M-160MW); koMmnnekT anekTpogoB Ans
anekTpoxmmmyeckoro aHanmaa (pmpma 3JINC); cnektpodoTtomeTp (M13-5300 BU); Habopbl koBeT ans
cnektpodoTomeTpumn (pupma FOHUKO); wkad cywmnbHbin (Olab DOF-FV300SPWF).

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUs1 TeKyLen U NPoOMexyTOYHOM aTTecTauumn
Mopsaok OLeHKM ocBOeHUs obyvarowmmMmcs y4ebHOoro maTtepuana onpegenserTcsa cogep’kaHuem
cnegywumx pasgenos AUCUNNINHDI:

Ne n/n Pasgenbl ancumnnnHbl Kog komneteHuun | Kog nHgukaTopa OueHouHble cpeacTBa

(mogynn) ANATeKyLWen aTTecTaumm
1 MNpeamet u nctopust passutus | [K-2 MK-2.1 KoHTponbHasa pab6oTa Ne1,
XUMNYECKOro aHanmaa no4ys. TecToBble 3afaHuda

(OCHOBbI XMMUYECKOWN
XxapakTepucTukm novs. Metoapl
onpeneneHns aemMeHTHOro
COCTaBa OpraHM4ecKomn 4actu

MOYBbI.

2 OnpeneneHne anemMeHTHOro MK-2 MnK-2.2 YCTHbIN onpoc, TeCToBbIe
COCTaBa MUHeparnbHON 4YacTn 3apaHuA
MOYBbI.

OnpegeneHne BeLEeCTBEHHOIO
cocTaBsa Mo4B.

OnpegeneHune nokasartenemn
rpynnoBoro (hpaKLMOHHOr0)
cocTaBa COeANHEHWNN
XMMUYECKNX NTIEMEHTOB B

no4yBax.
3 MokasaTtenu NoaBMXHOCTU MnK-1 MK-1.4 KoHTponbHasa paboTa Ne2,
XUMNYECKNX 3IIEMEHTOB B TecTOoBbIle 3agaHuA

no4sax nu MeToapbl NX
onpenenenusa. OnpegenexHve
nokasaTtenen KUCNOTHOCTU K
LLIENOYHOCTN NMOYB.
OnpegeneHue nokasartenemn

KaTMOHOOOMEHHON

CNocobHOCTM NOYB.
lMpomexyToyHasa aTTecTaums [MepeyeHb BOMPOCOB K
dopma koHTponsa — 3aveT, Ok3ameH aK3ameHy

20. TunoBbIe OLEeHOYHbIE CpeaAcTBa U MeToAnYecKue MaTtepuarnbl, onpegensilowme npoueaypsbl
OLEHMBAaHUSA U KPUTEPUU UX OLIEHMBaHUS
20.1 TeKyLWM KOHTPOJIb yCNeBaeMoCTH

KoHTporib ycneBaeMocTu No AUCLUMINHE OCYLLIECTBASETCA C MOMOLLBLIO CreayoLWmnX OLEHOYHbIX
CpencTB:
TecToBble 3apgaHua (POC) MNMK-1

3apaHue 1:
HasoBuTe cnepytouwee coeguHenune (NH4 )2S208
a) NepcynbdaT kanus;
6) MepcynbdaTt aMmMOoHus;
B) AMMMaYHbIA OUOKCUL CEpbI;
r) AMMoHuA cynbdar.
OTBeT Ha 3agaHue 1: 6
3agaHue 2:
Kakoe coeanHeHne mapraHua Hambonee yCTOMYMBO B NoYBax?
a) MnO
6) MnO2
B) Mn202
r) Mn304
OrTBeT Ha 3agaHue 2: 6
3apaHue 3:



B Kakmnx noyBax MakcumaribHO BanoBoe codepikaHue xenesa?
a) B OypbIX NECHbIX NMOYBaX U KpaCHO3EMaX;
6) B necyaHbIx nogsonax;
B) B CEpPbIX JIECHBLIX NOYBaX;
r) B YepHO3EMax.
OTBeT Ha 3agaHue 3: a
3agaHue 4;
Kakoln anemeHT obpasyeT cnnaB C NNaTvHOW, BbIAENSIOWMIACA Ha CTeHkax TUIMs B BuAe TEMHOro Hanéta, u
yXyALwaeT coCTosiHMe TUrnen?
a) Fe (Il)
6) Mn (1)
B) Cr (Ill)
r) Cu (Il)
OTBeT Ha 3agaHue 4: a
3apaHue 5:
Kakum meTogom onpedenstoT nonyTtopHele okeuabl (R203) B nouse?
a) NupodocdaTHbIM MeToA0M
6) OkcanaTHbIM METOAOM
B) AMMUa4HbLIM METOOOM
r) KomnekcoHoMeTprU4YeCckuM METOAO0M
OTBeT Ha 3apaHue 5. B
3apaHue 6:
Kak HasblBaeTCsi MeTOf BblOeneHusi KPEMHMEBOW KUCNOTbl, OCHOBAHHbLIA Ha Koarynsumm MonMmMepu3oBaHHOM
KPEMHEKNCIOTbI OPraHN4eCKkUM CoeqUHEHNEM C BbICOKON MOMNEKYNSPHON Maccomn?
OTBeT Ha 3agaHue 6:
YKenaTtnHoBbIN
3apaHue 7:
Ha 4éM OCHOBaHbI KyrTOHOMETPUYECKNE METOAbLI onpeaeneHna?
OTBeT Ha 3agaHue 7:
Ha namepeHunn konmyecTBa anekTpuyecTBa, N3pacxogoHHOIO Ha OKUCINEHME UMW BOCCTAHOBMEHME aHannsmpyemoro
BeLLeCcTBa MNpuv ero anekTponmse
3apaHue 8:
Kak Ha3biBaeTCsa npoLecc, B KOTOPOM PacTBOP C U3BECTHOM KOHLEHTpauMen BelecTBa NocTeNneHHO, HebonbLmnmm
nopumsimn, 4o6aBnsOT K pacTBOPY ONpeaensemMoro BeLecrasa?
OTBeT Ha 3agaHue 8:
TuTtpoBaHue
3apaHue 9:
Kaknm peaktmBom U3BMEKaT M3 NOYBbl antoMUHUIA aMOPGHbIX COeQUHEHNIA?
OTBeT Ha 3agaHue 9:
Peaktnsom Tamma
3apanue 10:
Kakne anemeHTbl onpegensoT npy CoKpaLleHHOM BariloBOM aHanuae no4sbl?
OTBeT Ha 3agaHue 10:
Si, Al, Fe, Ca, Mg
TecToBble 3apaHua (POC) MNMK-2
3apaHue 1:
K BoAHbIM MUrpaHTam OTHOCATCA crneaylowwme 351eMeHTbl:
a)B
0) |
B) Cl
rsS
OTBeT Ha 3agaHue 1: 6
3apaHue 2:
B ocHoBe kakoro metoga nexut Bo3OyXOeHMe 3MEeKTPOHOB B 0DOMoyke atoma nog AeVCTBUMEM PEHTIEHOBCKOro
n3ny4yeHuns?
a) peHTTEHOIOPECLIEHTHAsA CNEKTPOCKONNSA
0) aTOMHO-3MNCCUOHHasA crekTpochoToMeTpuUs
B) hoTOMETPUSA NNaMmeHu
r) doTomeTpus
OTBeT Ha 3agaHue 2: a
3apaHue 3:
Kakumun BenuumnHamm npuHATo ouenmBatb EKO n gpyrve nokasatenn kaTMOHHOOOMEHHBLIX CBOMCTB NOYB?
a) Morb
6) cmonb(+)/kr
B) r/n
r) %
OtBeT Ha 3agaHue 3: 6
3apaHue 4:



YUTO aBNSieTCst OCHOBHOW eMHULIEN KonnyecTBa BellecTBa B CN?
a) MorsipHasi Macca;
6) HOpManbHOCTb PacTBOPa;
B) MOnb;
r) KONMYecTBO BeLlecTBa
OTBeT Ha 3agaHue 4: B
3apaHue 5:
Ha 4ém ocHoBaHbI Bce MeToabl onpegeneHus gpocdopa B noyse?
a) Ha cnocobHocTK hocopa faBaTb OKpaLleHHbIE COeQMHEHMS C MONNMOOEHOBOM KNCNOTON
6) Ha cnocobHocTK hocdopa AaBaTb OKpaLLEHHbIE COeAMHEHMS C BONTbOPaMOBOWN KUCMOTOWN
B) Ha cnocobHocTu dhocdopa AaBaTb becuBeTHble COEAMHEHUSI C MONNMOAEHOBOWN KUCIOTON
r) Ha cnocobHocTn chochopa AaBaTb OKPALLEHHbIE COEANHEHUS C CENEHOBOWN KUCNOTOWN
OTBeT Ha 3agaHue 5: a
3apaHue 6:
Kem 6bin npeanoxeH MeToa BbITECHEHNSI 0OMEHHbLIX OCHOBaHMWI pacTBOPOM XJIOpYAa aMMOHNA?
a) P.X. AnguHsiHom
6) E.B. bo6ko
B) K.K. l'egponuem
r) I.N. WonneH6eprom
OTBeT Ha 3apaHue 6: B
3apaHue 7:
Kakon KMcrnoTon npomblBatoT 0CafokK Npu onpegeneHnn KpemMHuUs xenaTMHOBbIM METOA0M?
a) 1% HCI
6) HNO3 koHL.
B) HCI koHL.
r) 5% H2SO04
OTBeT Ha 3apaHne 7: a
3apaHue 8:
B kakoM yCTpPONCTBE OCYLLECTBNSAETCA yaaneHne rurpoCcKonnyeckon snarm?
a) B akcukatope
0) B mydenbHon neun
B) B cywumnbHoOM WkKady
r) B Bakyym-TennoBown yCTaHOBKe
OTBeT Ha 3agaHue 8: B
3apaHue 9:
Mpun onpegeneHnn xenesa KOMMIEKCOHOMETPUYECKMM METOOOM B KAYeCTBE MHAMKATOPa UCMOMb3YIoT:
a) Cynbdocanuuunosyto kucnoty (C7HsOsS)
0) Poganug kanua (KCNS)
B) MHgukaTtop poaka
r) Hutpat cepebpa (AgNOs)
OTBeT Ha 3agaHue 9: a
3apanue 10:
OnpegeneHne NONyTOPHbIX OKCUAOB aMMUAYHbIM METOAOM MPOBOAAT U3 punbTpaTa, NosTydYeHHOM Mpu:
a) Npu onpegeneHnn KPEMHEKUCNOThI
0) Npu ocaxaeHun Kanbums
B) NMpY OCaXKOEHWUS MarHus
r) Npy oCaXxgeHnn MapraHua
OTBeT Ha 3agaHue 10: a
3agaHue 11: OkcTparvpyrowmnm Ha3biBaeTcs pacTeop...?
OTtBeT Ha 3agaHue 11 ucnonb3dyembiii 4118 N3BNEYEHNST XUMUYECKUX KOMMOHEHTOB 13 MOYB.
3agaHue 12: Ha 4yem OCHOBaH rpaBUMETPUYECKUIA METO, ONPeaENeHNsi MOYBEHHBIX KOMMOHEHTOB?
OtBeT Ha 3agaHve 12: Ha TOYHOM M3MEpeHMM Macchbl BELLECTBA M3BECTHOIO COCTaBa, KOTOPOE BbIOENAT M3
aHanusMpyemom npobsi.
3apaHue 14: Kakme KaTMOHbI NEerkopacTBOPMMbIX COSIEN ONPEAENSIOT NPU OLLEHKE 3aCONeHUs NoYB?
OtBeT Ha 3agaHuve 14: Ca?*, Mg?*, Na*, K*.
3apaHue 15: Yem obycnoBreHa KUCMOTHOCTb MOYBEHHBLIX PACTBOPOB?
OtBeT Ha 3agaHve 15: cBOOOAHLIMW HEMETYYUMWU OPraHWYECKUMU KUCIOTaMMu; COMSIMA CUMbHBIX OCHOBaHUA W
cnabbix opraHMyeckuMx kucnot; cBobogHbiMm CO2 U consMM YronbHOW KUCMOTbI; aMMOHUMHLIMU CONSIMA  CriabbIx
OpraHM4yecKnx KNCnor.
3apaHue 16: Kakve undpbl Ha3biBaOT 3HaYaLWMMm?
OTBeT Ha 3agaHue 16: Bce 4OCTOBEPHO M3BECTHbIE LIMAIPLI NOC NEPBas U3 HEAOCTOBEPHbIX
3apaHue 17: Kakne coeanHennst doccopa cnocobHa n3Bnedb yKCycHas KUcroTa no metoay Yvmpukosa?
OTBeT Ha 3agaHue 17: pasHOOCHOBHbIE hocdaThl KarnbLMsa U YacTUYHO hocdaT antoMUHKS.
3apaHue 18: NMpun Kakom TUTPOBaHWUM TUTPAHT HEMNOCPEACTBEHHO [00ABMNAOT K TUTPYEMOMY BELLECTBY?
OTBeT Ha 3agaHue 18: MNpsAmMom TUTPOBaHWM
3agaHue 19: lNNpaBUNBHOCTL M BOCMNPOM3BOAMMOCTb — 3TO BaXKHEWLUME METPOSIOTMYECKME MOHATUS, KOTOpble
SABNSAOTCA COCTaBMSAOWUMM ...
OTBeT Ha 3agaHue 19: TO4HOCTM MeToaa



3agaHue 20: B cocTaBe kakux MMHEparnoB BCTpeyaeTcd TUTaH?
OtBeT Ha 3agaHue 20: Pytun, aHatas, 6pyknT
3agaHve 21: YTO Mcnonb3yloT B KavyecTBe MHAMKATOpa Mpu TUTPOBaHUM M3ObITKA AMXpoMaTta Kanusi pacTBOPOM
FeSO4 npu TUTPUMETPUYECKOM ONpeaeneHnmn yrnepoaa opraHuieckux coeguHeHun no U.B. TiopuHy?
OTBeT Ha 3agaHue 21: PeHUnaHTPaHUNOBYHO KACMOTY
Kputepun 1 LWKanbl OLEHNBaHNS TECTOBbIX 3afaHUN:
[ns oueHnBaHWA BbINOMHEHWSA 3a4aHuUiA ucnonb3yetcs 6annbHasa Wwkana:

1) TecToBble 3afaHus:
1 6ann — yka3aH BepHbIi OTBET;
0 6annoB — yka3aH HEBEPHbIN OTBET.
2) 3ajaHNA C KOPOTKMM OTBETOM:
2 6anna — oTBET COOTBETCTBYET 3TANOHHOMY OTBETY;
1 6ann — oTBET YaCTUYHO COOTBETCTBYET STAaNOHHOMY OTBETY;
0 6annoB — yka3aH HEBEPHbIN OTBET.

Bce npaktnyeckne 3agaHust pasmelleHbl Ha nnatgopme  «ONEKTPOHHBLIN  YHUBEPCUTET»  Kypce
https://edu.vsu.ru/course/view.php?id=11479

lMpakTnyeckne 3agaHus BbIMNOMHAKTCA OOyYalLMMUCSA HA MPaKTUYECKUX 3aHATUAX U B paMKax
CamMOCTOATENBbHOM paboThl. [1ns BbINOMHEHNSA NPaAKTUYECKUX 3aHATUW nNpenogaBaTternb Pas3bsCHAET CyTb U
uenun 3agaHuda. BblgawoTca Heobxoaumble meTogudeckue matepuansl  (ydebHble, yd4ebHO-meToamnyeckune
nocobus, HayyHas nuTepaTypa W Np.), KOTOpble Takke oby4varlneca MOryT ckayaTb Ha MPOrpaMMHOMN
nnatopme LMS Moodle (noptan https://edu.vsu.ru) yepes nUYHbIN KabBWMHET B COOTBETCTBYHLLEM
pasfere afieKTpoHHOro Kypca.

MpakTnyeckoe 3agaHne oPopMIsSeTcs B MMCbMEHHOM BUAe (Takke NPeayCMOTPEHO NPUKpenneHne
3MIEKTPOHHON BEPCMM Yepes NMNYHBIN KabuHeT oby4varoLerocs) n caaeTcst npenogaBaTento Ha NPOBEPKY.

Kpumepuu ouyeHku npakmu4eckux 3adaHull credyroujue:

OTnnyHO - obydarowminca B NOMHOM Mepe BnageeT MOHATUMHBIM anmnapaTtom B 00nactM XMMUYECKOro
aHanmsa no4ys, CnocoOeH MPUMEHATb TEOPETUYECKME 3HAHNSA OMS1 PELUEeHUs NPaKTUYecknx 3agad B obnactu
No4YBOBEAEHMS, CNOCOBEH UNMOCTPMPOBATL OTBET NpUMepamMu, hakTamm, AaHHbIMU Hay4YHbIX NCCNEeLOBaHUN.

Xopowwo - obyyawwmica Brageet MOHATUMIHBIM annapaTtomM [aHHOM 06facTu XMMWYECKOro aHanmsa
noyB, AOMyLeHbl He3HaYNTEmNbHbIE HapyLUeHUs MOCneaoBaTeNbHOCTU M3NOXEHUs, HebomnbluMe HETOYHOCTU
Mpv MCMONb30BaHMN HAY4YHbIX TEPMUHOB MK B BbIBOAAX U 0600LLEHNSIX.

Y[OoBNeTBOpUTENbHO - OOyvalolwminca BnageeT 4YacTUYHO TEOPEeTUYECKMMM OCHOBaAMMW AMCLUMIUHBI,
dparMeHTapHO CcrnocobeH manaraTb Marepuasn, OnpedeneHus MOHATUIA HeaoCTaTOYHO 4YeTkue, OOMyLUEHbI
OLLUMOKKN M HETOYHOCTW B UCMOSNb30BaHMM HAY4YHOW TEPMUHOIOTUN.

HeynoBneTBOpmUTENbHO - OTBET Ha KOHTPOSbHO-M3MEPUTENBHBLIA MaTepuan He COOTBETCTBYET OObLIM 13
nepedncneHHbIx nokasarenen. OCHOBHOE coaepkaHne y4ebHOro MaTepmana He packpbiTO, HE AaHbl OTBETHI
Ha BCmomoraresibHble BONPOChI, AONYyLEHbI rpybble OWNOKN B onpeaeneHnmn NoHATUIA U NPU UCMONb30BaHUn
TEPMUNHOMNOTUN.

KoHTponbHas pa6oTa Ne1
Llenb 3adaHusi: NpOBEPUTb OCTATOYHbIE 3HAHMS OBLLEN, OPraHNYECKON N HEOPraHMYECKON XMMUMN U
NPOKOHTPONUPOBATb NOMyYEHHbIE 3HAHUSA B 0OMACTN XMMUYECKOro aHann3a noYs.
MaTtepwuanbl Anst BbINOMHEHNS 3a4aHNS: KOHTPOSIbHO-U3MeEPUTErNbHbIE MaTepurarbl.

BobinonHeHue 3adaHusi. OOy4valowmMncs camoCTOSTENbHO MoApobHO OnNUCbIBAaeT OTBET Ha
MONYyYEeHHbIN BONPOC KOHTPOMbHO-U3MepPUTENBHOrO Matepuana. Kaxabi CTyaeHT nosnyyaeTt cBoe 3afjaHue
no BapuaHTam:

BapuaHT 1

3apaHue 1. 3aKOHYNTb YPaBHEHME peaKLmW.

C+HNOs=

3apaHue 2. HanncaTb ypaBHEHME B MOHHON hopMe, COCTaBUTb SNEKTPOHHLIN BanaHc.

3agaHue 3. 3anucaTb Ha3BaHMSA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

BapwuaHT 2

3apaHue 1. 3aKOHYNTb YpaBHEHME peakumm.

H>S+K,>Cr,O7+H,S04=

3apaHuve 2. HanucaTb ypaBHEHNE B MOHHON (hOpMeE, COCTaBUTb ANEKTPOHHbIN BanaHc.
3apgaHue 3. 3anucaTb Ha3BaHMSA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

BapwuaHT 3

3apaHue 1. 3aKOHYNTb YpaBHEHME peakumm.

NaJ+NaJOsz+H>S04=

3apaHuve 2. Hanucatb ypaBHEHME B MOHHON hOpMe, COCTaBUTb ANEKTPOHHbIN BanaHc.
3apaHue 3. 3anucaTb Ha3BaHMA UCXOLHbIX W NOMYYEHHbIX BELLECTB.



BapwuaHTt 4

3apaHue 1. 3akoHYNTb YpaBHEHME peaKLunK.

Na,S,03+Br,+NaOH=

3apaHuve 2. Hanucatb ypaBHEHME B MOHHON hOpMeE, COCTaBUTb ANEKTPOHHbIN BanaHc.
3apaHue 3. 3anvcaTb HasBaHUA UCXOOHbLIX W NONYYEHHbIX BELLECTB.

BapuaHTt 5

3apaHue 1. 3akOHYUTb YpaBHEHME peaKkLuum.

Mn(N03)2+NaBi03+HN03=

3apaHuve 2. Hanucatb ypaBHEHNE B MOHHOM (DOPME, COCTaBUTb 3NEKTPOHHbIM BanaHc.
3apaHue 3. 3anucaTb HasBaHUA UCXOOHbIX U NOSTYYEHHbIX BELLLECTB.

BapwuaHT 6

3apaHue 1. 3aKOHYUTb YpaBHEHME PeaKLMW.

Cr,0O3+Br,+NaOH=

3apaHue 2. HanncaTb ypaBHEHME B MOHHON hopMe, COCTaBUTb ANEKTPOHHLIN BanaHc.
3apaHue 3. 3anucaTb Ha3BaHUA UCXOOHbIX U NOSTYYEHHbIX BELLLECTB.

BapuaHTt 7

3agaHue 1. 3aKOHYUTb YpaBHEHME peakumu.

HCI+KMnO4=

3agaHuve 2. HanucaTb ypaBHEHWE B MIOHHON (hOpMe, COCTaBUTb ANEKTPOHHbIN BanaHc.
3apaHue 3. 3anucaTb Has3BaHUA UCXOOHbIX U NOSTYYEHHbIX BELLLECTB.

BapwuaHT 8

3agaHue 1. 3akOHYNTb YpaBHEHME peaKLumn.

KBr+KMnQO4+H>SO4=

3apaHue 2. HanncaTb ypaBHEHME B MOHHOW DOPME, COCTAaBUTb 3NEKTPOHHbIN GanaHc.
3agaHue 3. 3anucaTb Has3BaHUSA UCXOOHbIX U NOSTYYEHHbIX BELLLECTB.

BapuaHT 9

3agaHue 1. 3aKOHYNTb YpaBHEHME peaKumnn.

(NH4)2SO4+KOH=

3apaHue 2. HanncaTb ypaBHEHME B MOHHON hopme, COCTaBUTb SNEKTPOHHLIN BanaHc.
3agaHue 3. 3anucaTb Ha3BaHUSA UCXOOHbIX U NMOJTYYEHHbIX BELLLECTB.

BapwmaHT 10

3apaHue 1. 3aKOHUYNTb YpaBHEHME peaKUuN.

CO,+KOH=

3apaHue 2. HanncaTb ypaBHEHME B MOHHON dhopMe, COCTaBUTb SNEKTPOHHLIN OanaHc.
3apaHue 3. 3anucaTb Ha3BaHMSA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

BapwuaHT 11

3agaHue 1. 3aKOHYNTb YpaBHEHME peakumm.

AICI3+AgNOs=

3apaHue 2. HanncaTb ypaBHEHME B MOHHON hopMe, COCTaBUTb SNEKTPOHHLIN BanaHc.
3agaHue 3. 3anucaTb Ha3BaHMSA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

BapuaHT 12

3agaHue 1. 3aKOHYNTb YpaBHEHME peakumm.

Ba(N03)2+CO+H20

3apaHuve 2. Hanucatb ypaBHEHNE B MOHHOW (hOpME, COCTaBUTb ANEKTPOHHbIV BanaHc.
3apaHue 3. 3anucaTb Ha3BaHMSA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

BapumaHT 13

3agaHuve 1. 3aKOHYNTb YpaBHEHME peakumm.

Fez(SO4)3+K3PO4:

3apaHuve 2. HanucaTb ypaBHEHME B MOHHON (DOPME, COCTaBUTb ANEKTPOHHbIV B6anaHc.
3apaHue 3. 3anucaTb Ha3BaHMA UCXOLHbIX W NOMYYEHHbIX BELLECTB.

YCTHbIN onpoc



Llenb 3adaHus: |_|p0KOHTpOJ'IV|p0BaTb nony4yeHHble 3HaHUA MO XUMUYECKOMY aHalin3dy Mno4B, BbIACHUTb,
cnocobeH nn o6yqa+ou_|,vu7|c;| Ha npakTuke MNpuMeHATb I'IOJ'Iy‘-IeHHbIVI TeopeTI/IL-IeCKI/IIZ mMmartepuan; ymeeTtr Iun

NHTEp

npeTnpoBaTb NOJ1y4eHHbIEe Ha NPakTuke Lll/ld)pOBbIe OaHHbIe.

Mamepuanb/ 01151 8bINONIHEHUST 3a0aHUus: nepeyvyeHb BO3MOXHbIX BOMPOCOB.

agrwdNdE

No

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

BbinonHeHue 3adaHusi.
Obyuvatowmica B yCTHOM hOpMe nanaraeT OCHOBHbIE 3HAHWUSA NO 3a4aHHOMY BOMNPOCY

lMepeyeHb BO3MOXHbIX BOMPOCOB:

Kakum obpa3om oueHMBaeTcs cogepxaHue rymyca B novsax?

Kakne meTogbl UCNomMb3yloT Anst KONMYECTBEHHOTO onpeaerneHus asorta?

YT0 nexmT B ocHOBE (hOTOMETPUYECKOTO METOAA ONpeaeneHns yrnepoaa opraHn4ecknx CoeaquHeHnin?
Kakyto nHdpopmauuo aaet otHowweHne C:N? Kak ero paccuntbiBatoT?

UTo cocTaBnsieT OCHOBY onpefeneHust yrrnepoja OpraHUM4ecknx coeauHeHun meTogamu [yctaBcoHa M
KHonna-CabaHuHa?

Kakoe coeanHeHne TUTPYeTCS KACIOTON, ECNN MPU OTIOHKE aMMuaka ero nornowatT pactsopom HzB0s?
Kakne copepxalimecs B no4YBax KOMMOHEHTbI BMMSIOT Ha pe3ynbTaTbl ONpPeaeneHnst yrinepoga opraHn4eckmnx
coeanHeHnn metogom TropuHa?

B Buae kakoro coeanHeHusi a3oT NPUCYTCTBYET B MPOAYKTax pPasrioXXeHUst NoyB Npu UCMonb3oBaHMM MeToaa
Kbenbnana?

Kakum cnocobom 030ns10T opraHnM4eckoe BELLECTBO MOYB NpW onpegdeneHMn asoTta meTogom Keenbgana?
KakoBa ponb kaTtanv3aTtopos?

YT0 nexuT B OCHOBE (DOTOMETPUYECKOrO METOAA OnpeaerneHnsi a3ota opraHMYecKUX CoOeanHeHNn?
Okcnpec-aHanusaTop.

Ha 4em ocHOBaH ra3oBoftoMOMETPUYECKUIA MeTO, ONpeaerneHmns yrnepoaa opraHNYecknx CoeauHeHnn?
Kakne npodreccrnoHanbHble 3agadn peLlatoT no pedyrbTatam BarioBOro aHanusa noys?

KOHLI,eHTpaLI,I/IOHHbIe KOHCTaHTbI yCTOVNVIBOCTVI KOMMJ1IEeKCOHATOB KalnbunA U MarHma pasnn4aroTca BCero Ha 2
nopsaaka, TeMm He MeHee, onpeaerieHne Kanbuna B NPpUCYTCTBUN MarHna NpuUHATO CHUTATb CENMEKTUBHbLIM. Ha
Kakom OCHOBaHMn?

Uto noHumarT nog pasnoxeHnem no4yB? Kakme cnocobbl pasnoXeHust MCMOMb3yHT MNpuv NpoBeSeHUM
BarioBOro aHanu3a noys?

Kaknv oGpasom obecneumBatoT CENEKTUBHOCTb (POTOMETPMYECKOro onpeaeneHms docgopa U KpeMHUS Mo
CVMHUM reTepononukicnotTam?

Kakne KOMMNOHEHTbLI COCTaBNSAT OCHOBY OcTaTka, noflydaemoro npu pasnoxeHmn noys HNOs, HCI, H2S0a,
HCI104? B 4em 3aknoyaeTcs cneunduka pasnoxXeHnst Noys NiaBMKOBOW KMCNOTON?

PaccunTante yCrioBHytO KOHCTaHTY YCTOMYMBOCTM KOMMMEKcoHaTta MmarHua npu pH 5. MoxHo nv npoBoguTh
KOMMIIEKCOHOMETPUYECKOE onpeaerieHne MarHis B 3Tux yCroBusax?

Bbibepute cnocob pasnoxeHust NoYBbl, ECNN B €€ COCTaBe HeobxooMMo onpenennuTb NonyTopHbIE OKCUAbI,
Kanum n Hatpun?

Ha yem ocHOBaHbl CONMSAHOKMCIbIA W XENaTUHOBbLIN METOAbl onpeaeneHnst KpeMmHust? o kakum npudmnHam
nony4aloT 3aHWKEHHbIE pe3ynbTaThl onpegeneHns KpeMHUS XenaTMHOBbLIM METOA0M?

KoHTponbHas pa6oTa Ne2

Lenb 3adaHus: NMPOKOHTpONnpoBaTb NofyvyeHHble 3HaHNA B obnacTn XMMN4YeCcKoro aHannaa rnouys.
MaTepmanbl OnA BbINONMHEHUA 3adaHnNA. KOHTPOJSTIbHO-U3MEepPUTENbHbIE MaTepuarnbl.

BoinonHeHue  3adaHus. Ob6yvaloWMncst CaMOCTOATENbHO pewaeT 3agadvyy  KOHTPOIbHO-

n3MepuTENbLHOrO MaTepuana.

I'Iepequb BO3MOXHbIX 3a4a\4:

B HaBecke no4yBbl Maccon 1,2500 r copepxutca 5,00 mmornb opraHuyeckoro yrnepoaa. PaccuntanTte CKomnbko
rpammoB yrriepoga cogepxutcsa B 1 r noysbl 1 KakoBa MmaccoBas gons (%) rymyca B nouse. OteeT: 0,05 /1 r
noyssbl; 8,28% rymyca.

Paccuutante maccosyto gonio (%) yrnepoga B CyxOln NoyBe U cogepxaHvue ero MUniMMoren 3KBMBaneHToB
B 1 r 3TOM MOYBbLI, €CMN M3BECTHO, YTO MaccoBasl JONSA rymyca, BblpaXeHHas Ha BO3QYLUHO-CYXYK MOYBY
coctaBnset 5,82%, a rmrpockonuyeckas Bnara-3,62%. Oteet: 3,50% C; 11,7 mmonb(3kB)/1 r NoyBbI.
YcTaHoBneHo, 4TO cogepxaHue rymyca B Oyposeme coctaBnser 3,46%. CKOnNbko MunnMmonen
3KBMBANEHTOB YrNepoaa OpraHU4eckux coeguHenun cogepxxutcs B 10 r noysBbl M kakoBa €ro MmaccoBasi 4ons
(%)? OtBeT: 66,9 Mmonb(3kB)/10 r nousskl; 2,01% C.

B pesynbTtate aHanusa ycTtaHoBrieHo, 4To B 1,2500 r BO3gyLUHO-CyXoW nouBbl copgepxutcs 3,50 mMmonb
yrnepoga (C) opraHuudeckmx coeauHeHun. KakoBa maccoBas gons (%) rymyca B CyxOW MNoyBe, €Chnu
rmrpockonuyeckas Bnara coctaensiet 2,46%7? Oteet: 5,94%.

OnpegeneHne yrnepoga OpraHUYEeCKNX COeAMHEHMI MpoBoaunuv no metogy 'yctaBcoHa B HaBecke MOYBHI
maccon 0,8513 r. PaccumTante maccosyto gonto (%) rymyca B noyBe, €Cnu mMacca norfioTuTenbHbiX TpyOok
yBenununnack Ha 0,1840 r. OTeeT: 10,17% rymyca.

Mpu onpepeneHun opraHundeckoro yrnepoga (C) no metogy TrpuHa yCTaHOBMEHO, YTO copep)XaHue
OpraHM4yeckoro yrnepoga B HaBecke BO3AyLIHO-cyxor nouBbl Maccon 0,1800 r akeuBaneHTHo K2Cr207,
cofepxallemycs B nopuum pacTtsopa, Ha TuTpoBaHue koTtopou nowro 9,0 mn 0,2000 H. pacTBopa conu



10.

11.

12.

13.

14.

15.

16.

17.

Mopa. Paccuntante maccoByto gonto (%) rymyca B CyxoK NoYBe, ECriv COAEPXKaHUE MMIPOCKONUYECKON Bnaru
coctaBnget 3,60%. OtBeT: 5,36% rymyca.

Mpu onpegeneHun B noyse opraHnyeckoro yrrnepoga (C) k HaBecke cyxon no4sbl maccon 0,2602 r npununu
10,0 mn 0,4021 H. pactBopa K2Cr.07. Ha tutpoBaHue u3bbiTka auxpomara 3atpatunu 11,4 mn pactBopa
conn Mopa. Mpu cTtangapTnsaumm conn Mopa Ha TutpoBaHue ee 10,0 mn Gbino mapacxogoeaHo 11,5 mn
0,1508 H. BogHOro pacteopa avxpomarta kanus. KakoBa maccosas gons (%) yrnmepoga v rymyca B noyse?
OtBeT: C=2,36%; rymyc=4,06%.

YcraHoBute maccosyto ornto (%) yrnepoga opraHM4eckux CoequHEeHUn B CyxOn noyBe, eCnn Ha OKUCIeHue
rymyca B 0,2500 r Bo3gywwHO-cyxol noysbl Obino 3atpadeHo 3,20 mmonb akBumBaneHtoB KoCr207, a
cofepaHue rurpockonumyeckon sriarn cocraenset 2,32%. OteeT: 3,93% C.

YCcTaHoBUNKU, YTO Ha OKWUCIeHWe yrnepoga B HaBecke nouvsbl Maccon 0,5000 r nowno 5,2 mn 0,4012
pacTBopa guxpomMarta kanusi. CKornbKo MUMIMMONEN SKBMBANEHTOB yriepoa 1 rpaMmoB r'yMyca coaepkuTcs
B HaBecke nouyebl? KakoBa maccosas gons (%) rymyca B nouse? OtBeT: C=2,09 MMoOnb(3kB)/B HaBecke;
rymyc=0,0108 r/B HaBecke; 2,16% rymyca.

OnpegeneHne yrnepoga oOpraHWYeckMX COeAMHEeHWA Mo MeTogy TiopuMHa NpoBOAWAM B 3aCONEHHON
KalwTaHoBon nouyse ¢ cogepxaHunem C1-moHoB 0,72%. [Ana okucneHns C B HaBecke noysbl Mmaccon 0,3500 r
6bino B35TO 6,2 Mmonb akBuBaneHToB K2Cr.07. Ha TutpoBaHue u3bbiTka guxpomarta kanus 3aTpadeHo 12,3
mn 0,2000H. pacTtBopa conu Mopa. KakoBa maccoBas fonsi (%) yrnepoga s nouse. OteeT: 3,15% C.
YcraHoBuTe maccoByto gonto (%) yrnepoaa opraHMdeckux coeguMHeHun B novse, ecnu npu aHanmse 5,2605 r
kapboHaTHol no4sbl No Mmetody KHonna-CabaHuHa Beigenunock 1,0020 r CO2. N3BecTHO, YTO copepxaHue
CaCOs B nouse coctaensieT 10,00%. OTeeT: 4,00% opraHunyeckoro C.

B HaBecke nouBbl maccon 0,1240 r onpegensanu yrnepog no metody TitopuHa. YCTaHOBWMAW, 4YTO Ha
TupoBaHue n3bbiTka K2Cr207 6b1no 3atpadeHo 3,32 mmornb(3kB) convn Mopa. [na okucneHus yrnepoga 6bino
pobaeneHo k Hasecke noysbl 10,0 mn 0,4812 H. pactBopa guxpomaTa kanus. Ckonbko rpammos C
copepxutca B 1 r nousbl? KakoBa maccoBas gons (%) rymyca B nouse? OteeT: C=0,0361 r/1 r nouBbl; 6,22%
rymyca.

Paccuutante, gocratodHo nm 10,0 mn 0,4000 H. cepHokucnoro pacteopa K2Cr.O7 ansa okucneHusa yrnepoga
opraHuydeckux coegmHeHun B 0,3000 r noysbl, €Cnv U3BECTHO, YTO COAEPXKaHWE B HeW rymyca cocTtaenset
10,0%. OTBET: HEQOCTATO4HO.

Mpn onpepeneHun yrnepoga opraHMYecKkMx coeanHeHnn OTOMETPUYECKMM METOAOM HaBecka YepHosema
coctaensna 0,1540 r. [Nocne okucneHus No4Ysbl AMXPOMATOM Karnuvsi pacTBOP MEPEHECnN B MEPHYHO Komnody
BMecTMMOCTbio 100 Mn. M3aMepuB ONTUYECKYD MMOTHOCTb pacTBoOpa yCTaHOBWUNM, YTOo codepxaHue Cri* B
konbe coctaenseT 2,35 mmonb(akB). PaccumTanite maccosyto gonto (%) rymyca B nouse. OtBeT: 7,89%
rymyca.

Mpn onpegeneHnn asoTa OpraHNYECKMX CoeguMHEeHUn B novse no metoay Keenbgansa oTroHsemMbliil aMMuak
nornotunun 12,0 mn 0,1500 H. pactBopa H2SO4. Ha TuTpoBaHuwe un3bbiTka cepHow kucnoTtbl nowrno 0,25
mMonb(akB) NaOH. Paccuntante maccosyto gonto (%) asota (N), ecnun HaBecka nousbl coctasnsieT 8,5000 r.
OtBeT: 0,26% N.

Mpn onpeneneHMn asota B nodse no Metony Kbenbgans BbigenvBLUMACA aMMmuak nornowanu GopHom
kucnoton. KakoBa maccoBas gons (%) asota B Cyxou noyse, ecnv Ha TUTpoBaHne obpasoBasLuerocs 6opara
aMMOHus Obino 3atpadeHo 14,5 mn 0,0200 H. pactBopa H2S04? HaBecka BO3QyLUHO-CYXOW MOYBbI
coctaenset 3,2005 r, rurpockonuyeckas snara - 3,25%. OteeT: 0,13% N.

Paccuntante monbHoe oTHoweHne C:N B Mog3onmcTon MoYBe, €Cnv COOAepXaHue B Hel opraHMyecKoro
yrnepoga coctaensiet 1,83%, a asorta - 0,22%. OTBeT: 9,7.

20.2 NMpomexyTo4yHas aTrectaums

MpomexyToyHas aTTecTaums No AUCUMUNIMHE OCYLLIECTBNSETCS C MOMOLLLIO CNEeAYLWNX OLEHOYHbIX

CpencCTB: nepeyeHb BOMPOCOB K 9K3aMeHYy.

Mpum
1.
2.

3.

© N

10
11

€pPHbIN NepeYeHb BOMPOCOB K 3K3aMeHY:
XUMMYECKUI aHanu3 NoYB, Kak OOHO M3 CPEACTB MO3HAHWSA NPUPOAbI, FeHe3nca U rMaposIorum NoYB.
KapboHatbl 1 rMnc B MoYBax, 3HayeHWe B [AWArHoCTMKe W KnaccudukauuMu noys, B OLEHKe nnogopoaus U
MenuopaTUBHbLIX 0COBEHHOCTEN.
Ponb Cabanuna A.H. N.H. AHtunosa—KapataeBa, K.K. l'egpoiiua, .B. TiopuHa, H.IN. Pemesoea, H.A. KaunHckoro, E.B.
ApUHYLLKMHON 1 Ap. B pa3paboTke TEOPETUYECKMX OCHOB M METOA0B XMMWUYECKOrO aHan13a noys.
MeToabl OCHOBaHHbIN Ha yveTe AMOKCMAa yrnepoaa, BbiAENVBLUMINCS NPU PasfoXeHUN OPraHM4eckoro BeLecTBa NoYB:
rpaBUMeTpUYECKUE, TUTPUMETPUYECKNE, ra30BONIOMETPUYECKME.
CoBpeMeHHbIN 3Tan pasBUTUSt XMMUYECKOro aHann3a noys.
3HayeHne nokasaTenen aNeMEeHTHOro CocTaBa MOYB B peLleHMn Npobnem reHesuca, AMarHOCTUMKU WM KnaccudumKkaumm
MouYB.
O6Lwas cuctema nokasatenen XMMMYecKoro COCTOSIHUS MOYB, YaCTHbIE CUCTEMbI 1 CUCTEMbI LIENIeBOr0 Has3HavYeHus.
TutpumeTpuuecknin 1 potomeTpmyeckun BapuaHTbl MeTogoB W.B. TiopuHa pasnoxeHue opraHM4eckoro BellecTBa
pacTBOpPOM Auxpomara Kanusi.
MpvHUMNBl onpedeneHns W WHTeprnpeTauMn ypoBHeW nokasatenen (pesynbTaTbl aHanusos). MeToabl M3MepeHus:
XMMunyeckne (rpaBumeTpuyeckue, TUTPUMETPUYECKUE) " WHCTpYMeHTarnbHble (anekTpoxvmMmyeckue,
CNeKTPOCKONnYeckne).

. Cnocobbl pa3noxeHns NoYB KUCNOTaMu, CnnaBfieHne 1 cnekaHue.

. MNoarotoBka nepBMYHOM NOYBEHHOM NPOGLI K aHanM3y, cpefHss nabopaTopHas 1 aHanuTUyeckas Npobbl.
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Knaccuueckme  xvmudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTasbHble  (CMEKTPOCKOMUYECKUNE)
KONMYeCTBEHHbIE onpeaerneHust obLero (BanoBoro) CoaepKaHunst KpeMHus.

"Mrpockonuyeckas BrnakHOCTb U NOTEPSI OT NPOKanvMBaHnsi. TOYHOCTb BbIMMCIIEHMS pe3yrbTaToB aHanu3oB.
Knaccuueckme  xvmuudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTasbHble  (CMEKTPOCKOMNUYECKUNE)
KOnnyecTBeHHble onpeaeneHns obLuero (BarioBOro) cogepxaHus xenesa.

EavHMubl namepennst ypoBHEN nokasaTenel u cnocobbl BelpaXKeHWs pe3yrbTaToB aHanu3oB NouyB.

Knaccuueckme  xvmudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTasbHble  (CMEKTPOCKOMNUYECKUNE)
KONM4yecTBeHHble onpeaeneHns obLuero (BanoBoro) cogepxanus cdocdopa B NoYBax.

OcoBeHHOCTM NOYBbLI, Kak 0ObeKTa XMMUYECKUX UCCredoBaHWUin MU nokasaTenun XMMUYECKMX CBOWMCTB MOYB U MOYBEHHbLIX
npoLeccos.

Knaccuueckme  xvmMuyeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTpyMEHTasbHble  (CMEKTpOCKONnuYyeckue)
KONMYeCTBEHHbIE onpeaeneHust ooLlero (BanoBoro) CoaepXaHnst MapraHua 1 TuTaHa B NovBax.

MokasaTenu BeLEeCTBEHHOrO cocTaBa NnoYyB. JlerkopacTBopuMble COMM B NoYBax.

Knaccuueckme  xvmudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTaslbHble  (CMEeKTPOCKOMNUYecKune)
KONM4YeCcTBEHHbIE onpeaeneHuns obLero (BanoBoro) CoaepXXaHus Kanbumsi.

AHanu3 noys 6e3 NpeaBapuUTENbLHOTO Pas3fnoXeHUsl NOYBEHHOW NPO6bI (aTOMHAsi SMUCCUMOHHAs CNEKTPOCKONWSA 1 Ap).
MeToabl onpegenexHusi obwero opraHM4eckoro BellecTBa MnoyBbl Mo Kenbpani uM MeToabl  KONMMYECTBEHHOIro
onpeneneHnss aMMOHUIHOTO a3oTa.

Okcnpecc-aHanu3aTop. CopepxaHue yrnepoga n a3ota B noyse v oTHoweHue C:N, Kak AuarHocTuieckue nokasaTenu.
Cnocobbl OLEeHKM 3acorneHusi NoYB, OCHOBaHHbIE Ha aHanM3e MOYBEHHbIX PacTBOPOB, MUMbLTPATOB M3 HACbILLEHHbIX
BOAOW NOYBEHHbIX NacT, BOAHbIX BbITSXeK (1:5).

PacueTbl cnocobbl Bbipa)KeHUs1 U MHTepNpeTaLus pe3ynbTaToB BasloBOro aHannsaa rnoys.

TeopeTunyeckne OCHOBLI METOZOB aHaNM30B KaTUOHOB FIErKOPaCTBOPMMbIX COMEN.

3HayeHne COeoMHEHUI TpynnoBOro cocTaBa B WCCNELOBaHUM reHe3uca MoYB UM TpaHcdopMauum CoeauHEHWN
XVMUYECKNX 31IEMEHTOB B MOYBAaX.

MeTtozbl onpeaeneHus yrnepoaa opraHU4eCcKUX COEAMHEHUI N UX CPaBHUTENbHAas OLeHKa.

KucnotHocTb U wwenoyHocts noye. Cuctema nokasateneri  KUCNOTHO-OCHOBHbIX (MPOTOHO-AOHOPHbLIX M MPOTOHO-
aKLUenTOpHbIX) CBOWCTB NOYB.

MokasaTenn COCTOSIHMS 3aCOSIeHHbIX MOYB WX 3HAYeHWe B AMAarHOCTUMKU M Krnaccudukaumu, OLeHKe Mnoaopoaust u
MEeNMopaTUBHbLIX OCOGEHHOCTEN NOYB.

BenunuuHa pH kak nokasatenb akTyanbHON KUCAOTHOCTU 1 akTyarnbHON LwenoyHoctn noys. OcobeHHocTn nameperHusa pH
MOYBEHHbIX CUCTEM, CYCMEH3MOHHbIN 3DEKT.

pynnbl 1 pakumMm COEAMHEHUN XMMUYECKUX SNEMEHTOB. TeopeTnyeckme OCHOBbI METOAOB OnpeaeneHus rpynrnoBoro
cocTaBa COeANHEHUN.

Cnocobbl NnpeacTaBneHnst pesynbTaToB aHanu3oB BOOHOM BbITSXKKMW. [poBepKa TOYHOCTU OnpeaeneHni.

MeTtoapl onpeneneHnsa EKO B HekapOOHaTHbIX U kKapbOHATHbIX, TMNCOCOAEPXKALLMX 3aCONEHHbIX NOYBaXx.

Mokasatenun n MeToAbl onpegeneHns rpynnoBoro CoctaBa CoeanHEHUN Xenesa, antoMyHUsS B NoYBax.

LLlenovHocTb noys. OBycnaenuBatowme ee KOMNoHeHTbl. ObLas Weno4YHOCTb, Kak nokasaTernb KOnmyecTBa OCHOBHbIX
KOMMOHEHTOB. Buabl wenoyHocTw.

CocTosHME XMMUYECKNX SNEMEHTOB B TBEPAbIX U XMUAKNX ha3ax NoYvB U cuctemMa nokasatenen NoaBUKHOCTU XUMUYECKNX
3M1EMEHTOB B MOYBaXx.

Mpupoaa akTyanbHOM KUCNOTHOCTM MOYB.

®aKTopbl MHTEHCUBHOCTM U eMKOCTU. [oTeHumanbHas 6ydepHasa cnocobHOCTb MOYB.

MokasaTenun NoTeHUNanbHOW KMCNIOTHOCTU MOYB.

3HayeHve nokasatenen MOABWKHOCTM XUMWYECKUX 3MEMEHTOB B OLIEHKE Mrogopoams MOYB W 3arpA3HEHUst MoyB
XMMUYECKNMW BELLECTBaMM.

TeopeTnyeckne OCHOBbI METOAOB MCCIEAOBaHUSI KATMOHOOOMEHHON cnocoBHOCTH NoyB. 3HayveHne paboT K.K. Megponiua
¥ Opyrmx nccnegosaTernen.

KapboHaTHble 1 kapboHaTHO-KanbLMEBbIE PABHOBECUS, UX BNUsiHUE Ha ypoBHM pH, obuuer kapboHATHOW LLENOYHOCTY.
CooTHoLueHre ypoBHen pH 1 obLLen LwenoYHOCTw.

MeTtoabl onpeneneHns 0OMeHHbIX OCHOBaHUIM B kapboHaTHbLIX, MTMNCOCOAEPXKALLMX M 3aconeHHbIx novsax. OnpegenexHve
CYMMbl OOMEHHbIX OCHOBaHWMN.

MokasaTenu conoHueBaTocTV No4B. PacyeT o3 runca.

OueHka cTeneHn noaBwkHocTH docdaTtoB (pakTopa HTEHCMBHOCTM) No KaunHckomMy 1 3amsiTuHoOM.

MocTosiHHbIe (MepmaHeHTHbIE) 1 pH- 3aBucumble 3apsagbl MK,

Knaccuyeckme xvmudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTasbHble  (CMEKTPOCKOMUYECKUNE)
KONMMYECTBEHHbIE onpeaerneHns obLlero (BanoBoro) CoaepXaHnst MarHumsl.

MokasaTtenn kaTMOHOOOMEHHON crnocobHOCTM noyB. AddekTnBHaA (peanbHasl) U CTaHOAPTHas €MKOCTb KaTUOHHOro
obmeHa.

Knaccuyeckme xvmudeckne  (rpaBUMETPUS,  KOMMIEKCOHOMETPUS), UHCTPyMEHTasbHble  (CMEKTPOCKOMUYECKUNE)
KONMMYECTBEHHbIE onpeaeneHus obLero (BanoBoro) CoaepXaHust antoMmHus.

MokasaTenu KUCNOTHOCTU U CNOCObbI OLEHKN MOTPEBHOCTH NOYB B U3BECTW.

Metoabl onpegenenmss EKO B HekapOoHaTHbIX M KapboOHATHbIX, FMNCOCOOEPKALLUMX 3aCOMEHHbIX noudBax. EauHuubl
namepenusi EKO.

OOMeHHbIe KaTUOHbI U OOMeHHbIE OCHOBaHusl. MeTtoapl onpeaeneHnst 0OMEHHbIX OCHOBaHUA B NOYBAX HACHILLEHHbBIX U
HeHaCbILLEHHbIX OCHOBaHUSIMMU.

MeTtozabl onpefeneHus coaepxaHus coeguHeHuni hocdopa B noyBax (dpaktopa eMKocTH).

MpomexyToyHass aTTecTauMsl NpPoOBOAMTCA B COOTBETCTBUM C [lONoXeHWeM O MPOMEXKYTOYHOM
aTrecTtaumMm obyyalowmuxcs Mo nporpammam  Bbicliero obpa3oBaHusi. KOHTPONbHO-M3MepuTernbHble
MaTepuanbl NMPOMEXYTOYHOM aTTecTauMu BKMo4YalT B cebsa TeopeTuyeckne BOMPOCHl, MO3BOMSOLINE
OLEHUTb YPOBEHb MOMYYeHHbIX 3HaHWUNA.

lpu ouyeHusaHUU UCMOMb3YOMCS KA4eCmMBeHHbIe WKarbl OUEeHOK. Ha ak3ameHe oueHugaromcsi 3HaHusl,
YMEHUST U HaebiKu Heobxodumbie Orsi oCmuUKeHUs UHOUKamopo8 KoMnemeHyuu:



- 3HaeT OCHOBbI TEOPUU U METOAOB XMMMUYECKOro aHan13a noys.

- 3HaeT TpeboBaHus Kk nabopaTopHbIM UCCNEAOBAHNSAM NOYB.

- 3HaeT cTaHgapTHble (hOpPMbl MPOTOKONOB NabopaTopHbLIX UCTbITAHUA MOYB.

- 3HaeT copMy ¥ npaBuna CcOCTaBMeHMS CBOOHOW BELOMOCTM pe3ynbTaTtoB nabopaTopHOro
nccnenoBaHns NoYB.

- 3HaeT rpagaumm arpoxXuMmMyecKkuX nokasaTenemn noys.

- 3HaeT TpeboBaHWS M HOPMATUBHO-TEXHUYECKYHD [OKYMEHTaLMI MNpv MPOBEAEHUU XUMMUYECKOrO
aHanm3a no4YBeHHbIM Mpoo.

-  YMeeT nonb3oBaTbCA NabopaTtopHbiM 06OpyaOBaHMEM, XMMWYECKOW MOCYOOW U peakTMBamu npu
BbINOMHEHUN NabopaTopHbIX MCCNeaoBaHW NOYB.

- YMeeT opopMNATbL NPOTOKOSbI XMMUYECKOro aHannaa novs B COOTBETCTBUMN CO CTaHAAPTHbIMU
dopmamu.

- YMeeT cOoCTaBnATb CBOAHYKO BEAOMOCTb pe3ynbTaToB nabopaTopHOro nccnegoBaHus noys.

- YMeeT ocyLecTBNsATb BbIGOp METOAMK NpoBeaeHNs nabopaTopHbIX aHann3oB No4YsB 1 MeTponorndeckme
nokasaTtenu aTTecToBaHHbIX METOAMK aHanmaa.

- YMeeT npon3BoauTb KOMMIEKCHYKO OLIEHKY KayecTBa MO4YBblI C WCMOMb30BaHNMEM WHOUBMAYaANbHBLIX U
WHTErpanbHbIX NnokasaTenewn.

- Bnageer wmeToamkonm npoBedeHus nabopaTopHbIX MCCNeaoBaHWA MNOYB B COOTBETCTBUM CO
CTaHOapTHbIMU METoAMKaMM U TpeboBaHUAMU K X NPOBEAEHMIO.

- Bnapeet meTogukonm wuHTepnpeTtauum pesynbTaToB NabopaTopHbIX UCCEAOBaHWUIA MOYB U OLEHKU
nx nnogopoausa no 3TuM pesyrnbTaTtam.

= Bna,u,eeT MGTO,EI,VIKOI?I nposegeHunA KOHTpPOIA KayecTtBa n CBOEeBpEeMEeHHOCTH nposeaeHnA
nabopaTopHbIX aHanM3oB NpPo6 MO4YB B COOTBETCTBUM C TPebOBaHMAMU HOPMAaTMBHO-TEXHUYECKON
OOKyMeHTauun.

Hns oueHusaHusi pe3ynbmamos 0by4eHuUsi Ha 3K3aMeHe Uucnonb3yemcs 4-bannbHas wana: «OmiuYHO»,
«XOPOWO», «yd008/1emMeopuUMeribHO», «Heyd008/1emeopumeribHOx.

OTnnyHO - oby4arowminca B NOMHOM Mepe BnageeT MOHATUMHBIM annapaTtom B 00nactM XMMWUYECKOro
aHanmsa no4ys, CnocoOeH MPUMEHATb TEOPETUYECKME 3HAHUA ONS PELUeHUs NPaKTUYeckux 3agad B obnactu
NoYBOBEAEHMS, CNOCOBEH UNMOCTPMPOBATh OTBET NpUMepamMu, dhakTamm, AaHHbIMU HAYYHbIX UCCIIEL0BaHN.

Xopowo - obyyawwmica Brageet MOHATUMIHBIM annapaTtomM [aHHOM 0bfacTu XMMWYECKOro aHanusa
noyB, AOMyLeHbl HE3HAYUTENbHbIE HapyLUEeHUs MOCneaoBaTeNbHOCTU M3NOXEHUs, HebomnblUMe HETOYHOCTU
Mpv UCMONb30BaHMM HAY4YHbIX TEPMUHOB UM B BbIBOAAX M 0006LLIEHNSX.

Y[O0oBNEeTBOPUTENBHO - OOyvalolwMinca BnageeT 4YacTUYHO TEOPEeTUYECKMMM OCHOBaAMMW AMCLUMIUHBI,
oparmeHTapHO crnocobeH manaraTb Marepuarn, ONpedeneHns MOHATUIA HedoCTaTOYHO 4YeTkue, OOMyLLEHbI
OLLUMOKN 1 HETOYHOCTW B UCMOSNb30BaHMM HAY4YHOW TEPMUHOIOTUN.

HeynoBneTBOpmUTENLHO - OTBET Ha KOHTPOSbHO-M3MEPUTENBHBLIA MaTepuan He COOTBETCTBYET OObLIM 13
nepevncneHHbIX nokasarenen. OCHOBHOE cofdepXaHue y4ebHOro Matepuana He packpbiTO, HE AaHbl OTBEThI
Ha BCMomorartesibHble BONPOCHI, AONYLEHbI rpybble OWNOKM B OnpeneneHnmn NoHATUIA U NPy UCNoNb30BaHUK
TEPMUHOSOMN.



