[lokyM
UHbo

JonxH

eHT NoAN W 3NEKTPOHHO
VENT i
®WNO: [Tacka anepbesmy

ocTb: PekTop

IMEHOBRHA
DenepanabHOE
yUpEeXKICHHE |
«YenstOMHCKH

'YK POCCHUU

TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE

BICIIET0 00pa3oBaHUs

i1 rocynapcTBeHHBbIH yHEBepcuTeT» (PI'BOY BO «Uenl'Y»)

Jlatan

oAnMEAS.: 08.04.2028 16:37:44

| das HIporpaMma AucHuniIuHel " Ousuy
YHukafbHbil HaerRaMeis (3 torosku (cneunansioc
894 99ddButhIBbEFEbIbEAR6A38D888T 3 1 Fdd0 huny

0-XMMHUYCCKHI TIPAKTHKYM B SKOJIOTHH ¥ MPUPOAOTIONBE30BaHUU" TIO
ri1) 05.03.06 "DKoorus ¥ MPUPOJIONIOIH30BAHUE" HAIPABICHHOCTH

b) Oxosorust ®I'bOY BO «Yenl'V»

crp. 1

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*

DU3UKO-XUMHAYECKUN MPAKTUKYM B 3KOJIOTUH U IPUPOAOTIOIB30BAHUU

HampaBienue moaroToBku (coenuajlIbHOCTD)

05.03.0

6 DKOJIOTUS M IIPUPOIOIIOIL30BAHUE

IIpucs

Hanpasnennocts (mpoduiinb)

DKOJIOTHS

amBaeMasi KBanuukaius (CTeTeHb)

OakajaB

dopma o0ydeHus

Oo4dyHasia

['on(sr) HaGopa 2024

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI

© ®I'BOY BO «Henl'V»

Yemsaouuck 2023 1.




(3neco HEOBXO/IUMO yka3aTs mndp, npoduib, HanpaBjieHne NOAr0TOBKH/CEeNNATbHOCTD,
nojinoe Hazpanue PIIJL uiau PIIII mo yueOHOMY mJjiany, rox Hadopa, ¢popma odyueHus )
2024-2025 05 03 06 Dull Sxonorus/MeToabl XMMHKO-aHAJTUTHYECKUX uccaenoBanuii 2024, ounas

IIpopexTop mo yue6HO# padoTte yTBepkaeno 21.02.24 A.A. CaramaroB
YdeHbIM cOBETOM (haKyIbTeTa IKOJIOTHH

IIporokon 3acemanus Ne 6 ot 08.02.2024

IIpencenarens YueHoro coBeta

(hakyabTeTa SKOJIOTUH COITIaCOBaHO K. A. KopmnskoB
3aceganueM Kadeapbl reo3K0J0THH H MPHPOIAONOTb30BAHUA

IIporoxon 3acemanus Ne 5 ot 30.01.2024

3aBenyromuii kKadeapoi COITIaCOBaHO J.YO. IBunuun

ABTOD (COCTaBUTEND) JI. M. MapxkoBa

CTpykTypa padoueii mporpaMmbl coO0TBeTCTBYeT npukaly pekropa ®I'bOY BO «Ueal ' ¥V» ot «13»
anpess 2021 r. Ne 247-1



MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma aucuuinHbl " OU3NKO-XUMUYECKUIT IPAKTHKYM B 9KOJIOTHH M IIPHPOAOIIOIH30BaHUH" 110
HaIpaBJIeHUIO NoAroToBKH (cneuuanbHocT) 05.03.06 "Dxosorust 1 mpUpoIO0Ib30BaHKHE" HANIPABIEHHOCTH crp. 2
(mpodunto) Dxonorus PI'EOY BO «Uenl'Y»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuuinHbl " OU3NKO-XUMUYECKUIT IPAKTHKYM B 9KOJIOTHH M IIPHPOAOIIOIH30BaHUH" 110
HaIpaBJIEHUIO NOAroToBKH (creuuanbHocT) 05.03.06 "Dxosorust 1 NpUpoI0N0Ib30BaHUE" HAMIPABIEHHOCTH crp. 3
(mpodunto) Dxonorus PI'EOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

03HaKOMHTH C METO/IaMH BCECTOPOHHETO (PH3NKO-XUMHYIECKOTO HCCIICIOBaHMS BEIIECTB OKpYyKatomiei cpensl. HayanTs
MPOBOAUTH aHATH3 (KaUeCTBEHHBIH U KOJIMYECTBCHHBII ) IPHPOIHBIX BEIIECTB, yCTAHABINBATH (hOPMY HAXOXKACHHS
3NIEMEHTOB B 00BEKTaX OKpYKarollei cpesl 1 hopMyITy HEM3BECTHOTO BelecTBa. IIprobpecTu HaBbIKK pabOTEI C
AQHATMTHYECKAMH PHOOpaMy B (GH3UKO-XHMHUIECKAM 000pyIOBaHHEM.

PCSyJ'ILTaTLI 06y‘l€HI/I$I 0 IUCUUINIMHE HAIpaBJICHbI HA JOCTHKCHUEC NHAUKATOPOB!:

VK-1.2. Mcnionb3yeT KpUTUIECKUH aHaIN3, CHCTEMaTU3alHIo 1 00001ieHne napopmManun

JUTSL pEIICHUS TOCTABJICHHBIX 3a/1a4

ITK-1.3. Ucnons3yer 6a30BBIe 3HAHUS O METOAAX U CPEACTBAX OXPAHbBI OKPYKAFOIIeH cpebl 1 00ecedeHIsT IKOIOTHUSCKOH
6e3omacHOCTH

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.B.02

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

I/I3yquI/Ie JUCHOUTITIIINHBI 6a3preTc;1 Ha KOMIICTCHIIUAX, OCBOCHHBIX B XOJI€ NU3YICHUA KYPpCOB

Xumust

2.2 JIncuMnJIMHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) He00X0AUMO KaK
npeauIecTByIOLIee:

Komnerenuuu, mpuoOpeTéHHBIE CTYCHTOM B X0/1€ OCBOCHUS TUCIUIUIMHBI, HCIIOJB3YIOTCS B JadbHENUIIEM PU U3Y4EHUU
KypCOB:

HayuHo-uccnenoBarensckas pabora

OKOJIOrH4eCKUI MOHUTOPUHT U OXPaHa IPUPOJHON Cpesbl

PannonansHOE OPpUPOAOII0JIB30BaAHUE

Du3MKa U XUMUS OKPYKaIOLIEH Cpeibl

I'eoskomorus

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TMCLIIMTLINHBI
(MOZY.JI)

YK-1: CriocofeH ocymiecTB/IATH ONCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMAaLHi, IPUMEHATh CHCTEMHBIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 3124

3HaTh:

1.1. crtoco0s! moncka HHPOPMAIHH, CIIOCOOBI OIIPEACIICHNS KPUTEPHEB CHCTEMHOTO aHAJIHN3a IIOCTaBJICHHBIX 3312

Ymers:

1.1. OCYHICCTBIIATH IIOUCK I/IH(i)OpMaHI/II/I, ONPEACTIATh KPUTCPUHU CUCTEMHOTO aHaJIN3a IMOCTAaBJICHHBIX 3a/1a4

Baanern:

1.1. cmocobamu mmourcka I/IH(bOpMaHI/II/I, crrocodamu OIIPCACIICHUA KPUTCPUCB CUCTECMHOI'O aHaJIM3a IMOCTAaBJICHHBIX 3a1a4

ITK-1: CnocoGeH nJIaHUpPOBATh M NIPOBOJAUTH MOHUTOPHHT U MEPONPUSTHS 110 0XPaHe OKPYKalollei cpeabl oT
BPEIHBIX BO31eHCTBUI H OAr0TABINBATh NPEAJI0KEHHU 110 IPeAYNPEKACHUI0 HeraTHBHBIX N0C/IeACTBHIL

3HaTh:

1.3. 6a30BbIe 3HAHUS O METOJIaX M CPEACTBAX OXPAHBI OKPYKAIOIIEH cpebl i 00eCcIIeueH s SKOJIOTHIECKON 0€30TTacCHOCTH

Ymers:

1.3. ucronb30BaTh 6a30BbIC 3HAHKS O METOAX M CPESICTBAX OXPaHBI OKPYKAIOIICH CPeIIbl U 00ECIIEUCHHST IKOJIOTHYECKON
0€e301macHOCTH

Buaanernb:

1.3. ©a30BBIMH 3HAHUSMHU O METOJIAX U CPEJICTBAX OXPAHBI OKPYXKAIOLIEH Cpelbl U 00eCeyeHuns IKOJIOTUIECKOM
0e30macHOCTH

B pesyibTaTe 0cBOCHHS JUCHMILIUHBI 00yYaI0LIUICS J0JKEH

3.1 |3naThb:

© ®I'BOY BO «Henl'V»
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3.1.1

- YCIIOBUSI IPOTEKAHUS PU3NUECKHUX MPOIIECCOB U XMMHUUCCKUX PEAKIUH MIPU M3yIeHUH (PU3NUCCKUX SBICHUI
B 6uocdepe u Texnochepe, 0OHApYKEHUH XUMHUYECKHUX BEIIECTB U COSINHEHNH B MPUPOJHBIX 00BHEKTAX;

3.1.2

- MpaBHJIa U METOJIBI 0TOOpA MPO0;

3.13

- YCTIOBHS IPOTEKaHUS (PU3NKO-XUMHYECKUX PEaKINil PN 0OHAPYKCHUH XUMHYECKUX BEIIECTB
COEMHEHHUH B IPUPOIHBIX O0BEKTAX;

3.2 | Ymern:
3.2.1 | - mpOBOANTH Ka4EeCTBEHHBIN M KOJMYCCTBEHHBIH aHANN3 BEIIECTB M COCIMHEHUI B IPHPOIHBIX 00BEKTaX;
3.2.2 | - 0pOBOJUTH XUMUYECKUE PEAKLIUY NIPU BBIOJIHEHUH 3KOJIOIMMYECKUX UCCIEJOBAHUI KauecTBa OKPYKAIOLIEH

CpeBL;

323

- HCCIIEOBAThH B OOBACHATH CYTh PU3NKO-XUMHUYECKUX SBJICHUH NPH BHIITOJHEHUH 3KOJIOTHYECKIX
HCCIICIOBAHUI Ka4eCTBa OKPYXKAIOIIEH Cpelbl;

324

- IPOBOANTH (PM3UKO-XUMHUIECKHE PEAKIINH IPH BEITOIHEHUH SKOJIOTHIESCKIX HCCIECIOBaHNI KadecTBa
OKpYKalollel cpeabl;

3.2.5| - paboTath c aHATUTHYECKAM O0OPYJOBaHHEM U IPUOOpaMH;
3.3 | Bragern:
3.3.1| - meromaMu 0TOOpa MPoO, MPOBEACHUS PU3UKO-XUMHUUECKOTO, XUMHIECKOTO, OHOJIOTUIECKOTO,

OMOXMMUYECKOTO aHaIM3a U 00pabOTKH Pe3ylIbTaTOB aHATIH3a;

332

- METOJIaMH aHAJIN3a U CHHTE3a IPOU3BOJICTBEHHOH, OJIEBOH U TaO0PaTOPHON 3KOJIOTHIECKON HH(OPMAITHH;

333

- METOJaMU @HSHKO-XHMI/I‘ICCKOI‘O aHain3a 00BEKTOB KUBOM U HEXXMBOI TMPpUPOABI TPU BBIITOJTHEHUN
XUMHUYCCKHUX HCCJIG,ZIOBaHPIfI.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb 6 3ET
YacoB 1o yaeOHOMY IUIaHy : 216 Buns! koHTpONsS B ceMecTpax:
B TOM YHCIIE
ayAUTOpHBIC 3aHATUS : 96 3a4eThl 2, 3
camMocCTosATeNbHas paboTa : 110,2

KOHTaKTHas pabora: 105,8

UKP: 9,8
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumeHnoBaHue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype
Paspgen 1. Beenenue.

1.1 BBoganoe 3anarue: O01ie npaBuia TEXHUKH 0€30MIaCHOCTH U IIpaBUiia 2 2 JI1.3J12.1J13.3
BEJICHHSI aHATTUTHUECKUX paboT. OOIIKe MpaBuiia BEITIOTHEHHS JI3.2J13.1J13.4
aHAIMTHYECKUX padoT. IIpaBuia mpoTHBONOXKAPHOH OE30TTaCHOCTH. 0102233
[IpaBuia TexHUKH Ge30macHOCTH. [lepBasi MOMOIIb PU HECUYACTHBIX
cIyJasx
Mp/

1.2 BBonHoe 3ansaTHe: JlabopaTopHOE 000pynoBanne. TeXHUKa BHIIONHCHUS 2 2 JI1.3J12.1J13.3
aHAIMTHYECKUX PaboT. MepHas xumudeckas nocyna. Becsl n JI3.2J13.1J13.4
B3BewnBanue. @unbTpoBanue. Turposanue. /J1ad/ 212233

1.3 Beenenue /Cp/ 2 4 JI1.3J12.1J13.3

JI3.2J13.1J13.4
313233
Paznen 2. Onenka kayecTBa NUTHEBOI BOABI 110 OKA3ATEJII0
JKeCTKOCTH
2.1 O1eHKa Ka4ecTBa MUTHEBOM BOIBI 10 MOKA3ATEIO )KEeCTKOCTH /J1ab/ 2 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233

© ®I'BOY BO «Henl'V»
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2.2 Oo6napyxenune katrnosos I, IT u 11T /TIp/ 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
2102233

2.3 [ToHsiTHE KECTKOCTH BOJIBI, JOIYCTUMBIC TIOKA3aTENN KECTKOCTH BOJIBI, 2 JI1.3J12.1J13.3

METOJIBI yMATIeHHS Bop! /Cp/ JI3.2J13.1J13.4
212233

Pa3gen 3. O6Hapy:keHUe KATHOHOB U AHHOHOB B PACTBOPAaXx M0

Ka4eCTBEHHbIM PeaKLMsIM.

3.1 Oo6HapyxeHne katnoHoB | u I aHaTuTHYeCKOH TPYIITBI 12 JI1.3J12.1J13.3
Oo6napyxenue kaTrnoHOB III aHaTUTHYECKO TPYITIBI JI3.2J13.1J13.4
O6HapyxeHue kKaTHOHOB [V aHaIUTHUYECKOH TPYNIIBI, OOHAPYKEHUE 013233
aHnoHOB /J1a6/

32 O6HapyxeHre KaTHOHOB I- [V aHamuTHYeCKO# IpyIITbI 4 JI1.3J12.1J13.3
OOHapyXeHHEe aHHOHOB JI3.2J13.1J13.4

212233
Mp/

33 Oo6HapyxeHne kKaTnoHoB [-1V aHamuTHYeCcKO# rpymIibl, 0OHApYKEHHE 12 JI1.3J12.1J13.3

aHUOHOB, KAYECTBCHHBIC PEaKIMK Ha JTaHHBIC KaTHOHKI /Cp/ JI3.2 J13.1 J13.4
313233

Pa3nen 4. OnpejesieHe HUTPUTOB, XJIOPUAOB, CYJIb(ATOB B Bojie.

Omnpenesienue 3anaxa Bojbl

4.1 OmnpeneseHrue HUTPUTOB, XJIOPUIOB, CYIb(aToB B Bojge. OnpeneneHue 4 JI1.3J12.1J13.3
3amaxa Bojibl /J1a6/ JI3.2 J13.1 J13.4

212233

4.2 OmnpeneneHne HUTPUTOB, XJIOPUAOB, CYIb(ATOB B BoJe. McTOUHUKHI 4 JI1.3J12.1J13.3
MOCTYIUICHUS XJIOPHUIOB, CYAb()ATOB M HUTPATOB B BoAy. HopMupoBaHue JI3.2J13.1 J13.4
COJIepKaHus JaHHBIX COeTMHEHHUH B Bojie. Brusinue Ha xuBbIe 213233
opraam3Mel. Knaccudukarms 3amaxos. Mcrounnku 3anaxos B Boje /Cp/

Paspen 5. I'maposus coseii U ero THNbI
5.1 I'maponms cosneit u ero Tumst /TIp/ 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233
5.2 T'unponus coneit u ero tumsl /Cp/ 4 JI1.3J12.1J13.3
JI3.2J13.1J13.4
212233
Pa3gen 6. Anaiu3 cocTaBa BeliecTBa. AHAJIU3 HEM3BECTHOTO
BellecTBa
6.1 AHaJ3 cocTaBa BelllecTBa. AHAJIM3 HEM3BECTHOTO BemecTna /I1p/ 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
2102233
6.2 AHanu3 cocTaBa BellecTBa. AHaJIN3 HeU3BecTHOTO BemecTBa /Cp/ 5,1 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233
Pazgen 7. Meroa xpomarorpaguu
7.1 Meron xpomatorpacdun /T1p/ 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
2102233
7.2 Meron xpomatorpaduu /Cp/ 6 JI1.3J12.1J13.3
JI3.2J13.1J13.4
212233
Pa3gen 8. Onpenesienne 3ac0/1€eHHOCTH OYB IOPOACKMX YJIUIL IO
CYXOMY OCTATKY NOYBEHHON BBITSIZKKH

8.1 Oripenienenue 3acoIeHHOCTH MOYB TOPOJICKHX YIIUIL IO CyXOMY OCTaTKy 4 JI1.3J12.1J13.3

ITOYBCHHOH BBITSKKH /J1a0/ JI3.2 JI3.1 JI3.4
212233

© ®I'BOY BO «Henl'V»
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Pa3znen 9. OnpeneiieHue coaep:kaHusi cepoBOAOPOIA B MOYBE,
3arpsi3HeHHOH He()TenpoayKTaMH

9.1 Omnpezenenue coaepKaHusl CEpOBOJOPO/A B ITOUBE, 3arPSI3HEHHOM 8 JI1.3J12.1J13.3
HeTenpoayKTaMH. YPOBHH COJCPKaHUS CEPOBOIOPO/IA B TOYBAX. JI3.2J13.1J13.4
VlcTouHMKY NOCTYIIIEHUS CEPOBOIOPO/IA B IOUBBI, BIUSHUE HA 019233
MHUKpPOOpPraHu3Msl mous. /Cp/

9.2 Omnpenenenue coaepkaHusl CEpOBOJOPOA B ITOUBE, 3arPSI3HEHHOM 4 JI1.3J12.1J13.3
HedTenpoaykramu. /J1a6/ JI3.2 J13.1 J13.4

313233
Pazgen 10. O0Hapy:xeHHe HOHOB LINHKA B IUTHEeBOi Boje
AUTH30HOBBIM METO10M
10.1 | BnusHue cosel TsHKENBIX METaJIOB Ha KHBbIe opraHu3msl /I1p/ 2 JI1.3J12.1J13.3
JI3.2J13.1J13.4
013233

10.2 | O6HapyxeHHEe HOHOB IMHKA B MUTHEBOH BOJE TUTH30HOBBIM 4 JI1.3J12.1J13.3

merooM /J1a6/ JI3.2 J13.1 JI3.4
2102233

10.3 | IloHsATHE TsDKENbIE METAIUTBI, U3YYCHHUE BIMSIHUS COJICH TSDKEIBIX 10 JI1.3J12.1J13.3
METAJUIOB Ha KUBbIE OPraHU3Mbl. VICTOUHUKH TSKENBIX METAJUIOB B JI3.2J13.1J13.4
OKpYKaroIlel cpere, MOHATHE caMoouunInenue, ouoakkymymsuus. /Cp/ 213233
Pa3gen 11. @oromeTpusi, IPUHIUI MEeTOAA H BO3MOKHOCTH
npuMeHeHusi. 'panynpoBka u nocrpoeHue rpaiyupoBoYHbIX
rpa¢guxos

11.1 | ®oromerpuyeckrue METObI UCCIENOBAHNUS U UX IIPUMEHEHHE. 2 JI1.3712.2
OIeKTPOMATHUTHBII CHEKTpP, MAKCHMYMbI MOTTIOMIEHHS 1 U3ITydeHUS JI2.1J13.3 JI3.2
CBeTa pa3mUuHbIX BerecTs. /TIp/ JI3.1J13.4

31

11.2 | ®oromerpuueckue MeTobl. CBsI3b MEXKIy HHTCHCUBHOCTBIO 2 JI1.3712.2
CBETOIOTVIONIEHNS M KOHLIGHTpaIueil aeMeHTa B pacTBope. 3akoH byrepa JI2.1J13.3 J13.2
-JlamGepra-bepa. Konopumerpus u poromerpusi. AToMHO- JI3.1J13.4
abcopOronHas crekrpometpust. /TIp/ 21

11.3 | IlocTpoeHue rpaaynpoBOYHOTO rpadrka 1o MOIyICHHBIM AMITHPHISCKUM 2 JI1.3712.2
JIaHHBIM. Y CTaHOBIICHUE PETPECCUOHHOM CBSA3U MEXKy BEIMYUHAMU JI2.1J13.3 JI3.2
KOHIIEHTPALUH U ONTHYECKO! ToTHOCTH. [lonydeHue ypaBHeHUs JI3.1J13.4
perpeccuu. Penienve 3a1a4 Ha pasbasienue. /T1p/ 21

11.4 | Bri6op paboueii ATMHBI BOJHBI IPH PO30BOI OKpacke pacTBOpa 2 JI1.3712.2
(MeToaMKa onpeeNieH!sI HITPUT-NOHOB ¢ peakTHBoM I prcca). JI2.1J13.3 JI3.2
OnpezeneHue ONTUMAIBHOM TOIIMHBI KIOBETHI. /J1ab/ JI3.1 J13.4

91

11.5 | Onpenenenne MaccoBO KOHIIGHTpAIMK HUTpaT-noHa . [TocTtpoenue 4 JI1.3J12.2
rpaayupoBoYHOro rpaduka. [Tomydenue rpayipoOBOYHBIX PACTBOPOB U3 JI2.1J13.3 JI3.2
I'CO. Pacuer koHIIEHTpalii BemecTBa B pacTBope. [IpoBeneHue ananuza JI3.1J13.4
C rpalyMpOBOYHEIMHU pacTBopamMu. [locTpoeHne rpaduka mo 21
MOJTydEeHHBIM TaHHBIM. /J1ab/

11.6 | AHasm3 mpo6 BOJBI HA coJlep)kaHUe HUTPAT-HOHOB. OTpereieHne HUTpat 4 JI1.3712.2
-MIOHOB B IPUPOJHBIX MOBEPXHOCTHBIX U TIOJI3EMHBIX BOJIaX C JI2.1J13.3 J13.2
cynbhocaaunuiaTom HaTpus. /J1a6/ JI3.1J13.4

93

11.7 | Ompenenenne KOHIGHTpaH 0011ero skenesa . [loctpoenne 4 JI1.3J12.2
rpagyrpoBOYHOTO rpaduka. [ToryaeHne rpagynpoBOYHBEIX PACTBOPOB U3 JI2.1J13.3 J13.2
I'CO. Pacuer KOHIIEHTpalIMii BEIIECTBA B pacTBOpE. Y CTAHOBJICHUE JI3.1J13.4
rpaIyHpoBOYHOM 3aBHCHMOCTH. [TocTpoeHne rpaduka 1mo moaydeHHBIM 33

nmaHHbIM. /J1ab/
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11.8 | AHanm3 oOmiero xene3a B Boje GOTOMETPHIECKAM METOIOM. 4 JI1.3712.2
JleMOHCTpalOHHBIH OTBIT ¢ pACTBOPEHHEM MHUPHUTA B IPUPOIHON U JI2.1J13.3 JI3.2
JMUCTUILTUPOBAHHOM Boje. OmpeiesieHrne KOIH4YecTBa 00IIero xenesa B JI3.1J13.4
MIPUPOIHBIX U TEXHOTEHHBIX Bojax (p. Cak-Onra, r. Kapabam), a Takxke B 93
MOJTy9€HHOM B pe3yJbTaTe ombITa pactope. /J1ab/

11.9  |IloaroToBka k 1a00paTOPHO paboTe: OmpeneieHne HUTPAaT-HOHA B BOJIE 6 JI1.3]12.2
¢doromerpuueckuMm metooM. OpopmiieHre pe3yabTaToB JabOpPaTOPHOI JI2.1J13.3 JI3.2
paboTsl B Bue otyera. /Cp/ JI3.1J13.4

€)!

11.10 |IloxroroBka k abopaTopHOH paboTe: ompeaeneHIe HOHOB XKee3a B BOJIE 6,1 JI1.3]12.2
¢doromerpuyeckuM MerooM. OpopmiieHHe pe3yabTaToB paboOThl B BUIE JI2.1J13.3 JI3.2
otuera. /Cp/ JI3.1J13.4

31
Pasnen 12. MoHomeTpuyeckne MeTOIbI HCCIEA0BAHUS.
HoncenexkTuBHble 31eKTpoAbl. IIpuHIUI MeToxa 1 Haubo/1ee
pacnpocTpaHeHHble MeTOIUKH.

12.1 | MonomMeTrpuueckue METOABI HCCIEN0BaHU. VIOHCENEKTUBHBIE 3J1EKTPOIBI. 2 JI1.3J12.1J13.3
IMpuHIMD MeToa 1 HanboJee pacripocTpaHeHHbIE MeTOAUKH. /IIp/ JI3.2J13.1J13.4

21

12.2 | Onpenenenue pH o3epHoii Boabl (03. CMOJIMHO) U BOJONTPOBOIHON BOJBI. 4 JI1.3J12.1J13.3
Kucnorno-ocHoBHoe TuTpoBanue. Iloctpoenue kpuBoi JI3.2J13.1J13.4
TuTpoBaHwus. /J1ab/ 31
Pasnen 13. Turpumerpuyeckue (00beMHbIE) METOAbI HCCIEA0OBAHNS.

OKHUCJIUTENBHO-BOCCTAHOBUTEIbLHOE TUTPOBAHME.
Komnuekconomerpusi.

13.1 | Turpumerpudeckue (00BEMHBIE) METOABI HccienoBanus. KucioTHo- 1 JI1.3J12.1J13.3
OCHOBHOE TUTpoBaHue. OcauTeIbHOE TUTPOBAHUE: APTEHTOMETPHS, JI3.2J13.1J13.4
Mepkypumetpust. /IIp/ 21

13.2 Turpumerpuueckue (00beMHbBIE) METOIBI Uccaeq0BaHusl. OKUCIUTENBHO- 1 JI1.3J12.1J13.3
BOCCTaHOBUTEIbHOE TUTpoBaHKe. Kommiekconomerpus. /I1p/ JI3.2J13.1J13.4

31

13.3 | IloxroroBka k mabopaTopHOH paboTe: onpeaeneHie pacCTBOPEHHOTO 14 JI1.3J12.1J13.3
KHCIIOpOoAa B BoJe HomoMmeTpudeckuM MetogoM. Odopmienue JI3.2 J13.1 JI3.4
pe3ynbTaToB B Buje otyera. /Cp/ 21

13.4 | Onpenenenne pacTBOPEHHOTO KUCIOPOA B BOJE HOAOMETPHUECKUM 2 JI1.3J12.1J13.3
MmerosoM. /JIab/ JI3.2J13.1J13.4

€
Paznen 14. KanunispHblii 21ekTpodope3, NPUHIUI METOAA U
BO3MOKHOCTH €ro HCI0JIb30BAHUS B IPaKTHKe J1a00paTOPHBIX
Hcele10BaHUH

14.1 | Merox KanMIJISIPHOTO IIEKTpodopesa U KOMIUIEKCHOTO aHAIN3a 2 JI1.2 JI1.3J12.5
KaTUOHOB M aHHOHOB B BOJIHBIX cpeaax. /[Ip/ JI2.1J13.3 JI3.2

JI3.1J13.4
€)!

14.2 | OmpeneneHne KaTHOHOB HATPHS, KaJIUs, CTPOHINS, OapHs, KaIbIus, 4 JI1.2 JI1.3J12.5
MarHus B BOJI€ METOI0M KalMJIIPHOTO 3ekTpodopesa. /J1ad/ JI2.1J13.3 J13.2

JI3.1J13.4
€]

14.3 | IloxroroBka k 1abopaTopHOH paboTe: onpeeneHne KAaTHOHOB METOIOM 10 JI1.2 JI1.3J12.5
KamuIspHOTO 31ekTpodopesa. /Cp/ JI2.1J13.3 J13.2

JI3.1J13.4
31

Paznen 15. Hopmupyemble BeJiMuUuHbI GU3NYECKOr0 BO31eHCTBUS
(3J1eKTpOMarHuTHOE, IIyMOBOE, paAnoaKkTuBHOEe). I3Mepenue
noka3zareJsieii pU3HUecKoro Bo3AeiiCTBHSI C IOMOIIBIO CTAHIAPTHOIO
o0opy1oBaHMSI.
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15.1 | PammoaktuBHOE 3arpsi3HEHUE TeppuTopun. Anbga, OeTa u ramma- 2 JI1.3J12.4
n3nydenre. CBOMCTBa paJuoaKkTUBHBIX u3nydeHuil. [lepuon momypacnana JI2.1J13.3 JI3.2
PaIroaKTHBHBIX H30TOMOB. /T1p/ JI3.1J13.4

31

15.2 | IllymoBoe 3arps3HeHNEe. DIEKTPOMArHUTHOE U3JIy4E€HUE U €TI0 BIUSHUE 2 JI1.1 JI1.3J12.3

Ha XMBBIE OpPraHU3MEI U denoBeka. /IIp/ JI2.1J13.3 J13.2
JI3.1J13.4
€)|

15.3 | 3HaKOMCTBO C MPUHIUIIOM PabOTHI T03UMETpa-paaromMerpa. Msmepenne 2 JI1.3712.4
panuanuoHHOTO ()OHA B PA3THIHBIX MOMEIIEHUSIX YIeOHOTO KOpITyca JI2.1J13.3 J13.2
Yenl'V. /J1ab/ JI3.1J13.4

31

15.4 | 3makomcTBO ¢ mpuHOHNOM pabotsl BE-merpa. M3mepenue 2 JI1.1 JI1.3J12.3
JIEKTPOMATrHUTHOTO U3ITydeHUS IPUOOPOB U YCTPOHCTB, HAXOISIIIXCS B JI2.1J13.3 JI3.2
yaeOHOM kopmyce Uenl'Y. /J1a6/ JI3.1J13.4

91
15.5 | PamnoakTWBHOE U3TydCHUE U €TO BIMSHUE Ha 3I0pOBhE deioBeka. /Cp/ 10 JI1.3J12.4
JI2.1J13.3 J13.2
JI3.1J13.4
21
15.6 | DnekTpoMarHUTHOE M3IY4EHHE U €r0 BIUSHUE Ha 3I0POBLE YEIOBEKA. 9 JIT.1 J11.3J12.3
[ITymoBoe 3arpsi3aenwue. /Cp/ JI2.1J13.3 J13.2
JI3.1J13.4
21
Pa3nen 16. Mnas kontakTHasi padora
16.1 Beenenune /MKP/ 0,5 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233
16.2 O11eHKa Ka4ecTBa BOJBI 11O MOKa3aTelro xkecTtkocTd /MKP/ 0,5 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233

16.3 | O6HapyxeHHe KaTHOHOB ¥ aHHOHOB B PAaCTBOpax 110 KaUYeCTBEHHBIM 0,5 JI1.3J12.1J13.3

peaxmmsam /UKP/ JI3.2 J13.1 J13.4
2102233
16.4 | OnpeneneHue HUTPUTOB, XJOPHIOB, CYIb(GATOB B Boje. OnpeneneHue 0,5 JI1.3J12.1J13.3
3amaxa Bojbl /IKP/ JI3.2J13.1 J13.4
313233
16.5 T'uaponus coneit u ero tunsl /MKP/ 0,5 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233
16.6 | Ananm3 cocraBa BelecTBa. AHaIN3 HeM3BeCcTHOTO Bemiectsa /MKP/ 0,5 JI1.3J12.1J13.3
JI3.2J13.1J13.4
2102233
16.7 | Meton xpomarorpaduu /MKP/ 0,5 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233

16.8 | OmpeneneHue 3acOIEHHOCTH MTOYB TOPOACKUX YIHII IIO CYXOMY OCTaTKy 0,5 JI1.3J12.1J13.3

no4yBeHHO# BEITsDKKH /KP/ JI3.2J13.1J13.4
313233
16.9 | Onpenenenue coaepkaHus CEPOBOAOPOAA B IIOUBE. 3aIPSI3HEHHON 0,5 JI1.3J12.1J13.3
Hedrenpoxykramu /MKP/ JI3.2J13.1J13.4
2102233
16.10 | OmpezeneHre HOHOB IIMHKA B BOJIE TUTU30HOBBIM MeToa0M /MKP/ 0,4 JI1.3J12.1J13.3
JI3.2J13.1J13.4
313233
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16.11 |®oromerpus, IPUHLIUI METOAA U BO3MOXXHOCTHU IIPUMEHECHUSI. 3 1 JI1.3J12.1J13.3
I'pagyupoBka 1 mocTpoeHue rpaTyupoBouHbIX rpadukos /MKP/ JI3.2J13.1J13.4
2102233
16.12 | MoHOMeTpHUecKre METOABI UCCIen0BaHus. IOHCEIEKTUBHBIE SIEKTPOIbI. 3 1 JI1.3J12.1J13.3
INpuanmm Merona n Hanboee pacipocrpaHeHHble MeToauky. /MIKP/ JI3.2J13.1J13.4
313233
16.13 | TurpumeTrpuueckue (00beMHBIE) METOABI HcchaenoBaHusl. OKUCIUTENbHO- 3 1 JI1.3J12.1J13.3
BOCCTaHOBUTENbHOE TUTpoBanus. Komiiekconomerpust. /MKP/ JI3.2J13.1J13.4
313233
16.14 | KamuisipHbIi 21eKTpodopes, MPUHIUT METOJa ¥ BO3MOXKHOCTH €TI0 3 0,9 JI1.3J12.1J13.3
WCIOJBb30BaHUs B IPAKTUKU JTaOOpaToOpHbIX uccnenoBanuii /MKP/ JI3.2J13.1J13.4
2102233
16.15 | Hopmupyemblie BeNUIMHbI (HPU3NIESCKOTO BO3ACHCTBUS 3 1 JI1.3J12.1J13.3
(97eKTpOMAarHUTHOE, IIYMOBOE, PaTOAKTHBHOE). 3MepeHme JI3.2J13.1J13.4
nokaszaTesniel (U3NUECKOro BO3IEHCTBUS ¢ IOMOIIBIO CTAHIAPTHOTO 212233
obopynosanus. /MKP/

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

YcrHBIH onpoc Ha 1a00PaTOPHOM U TIPAKTHIECKOM 3aHATHSAX.

KoHcnexr ¢ npesenranueii.

Tecr.

Hcmons3ys cpencrBa VHTepHET HammcaTh dcce Ha TeMy «BIIHsSHUE CoeMHEHNI cepoBOIOPOa Ha TOYBEHHYIO OHOTY».

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTauuu

1. YkaxuTe popMyITy TPOCTOTO BEIIECTBA!

AN B)N2 B)N20 T') SO42-

2. Ykaxute hopMyiry HoHa?

AN B)N2 B)N20 T’) SO42-

3. Ykaxute popMyITy CIIOKHOTO BELIECTBA:

AN B)N2 B)N20 T)SO42-

4. YcraHoBUTE NpaBUIBHBIN MOPSATOK pa3/ieNieHus BEILECTB cepbl U NOBApPEHHOW conu B cMecu: 1) mpodunsTpoBats  2)
pacTBOpUTH 3) BBIIAPUTH

4) mozxeiicTBOBAaTh MATHUTOM  5) 3aMOPO3UTH

A) 1,32 b)4,2,3 B)2,1,3 21,5

5. KoniecTBeHHBIH aHaIN3 JII0OOTO HEM3BECTHOTO BEIECTBA MO3BOJIUT HAM ONPEACIUTH?
A) U3 KaKuX 3JIEMEHTOB COCTOUT BEILIECTBO b) maccy BemiectBa

B) cooTHOIIEHNE 3TIEMEHTOB B HEM I') He mact Hu KaKoi HHpOPMAIIN

6. V13 mpuBeJeHHBIX HUXKE PEaKIUi yKaKUTe PEaKIHI0 CHHTEe3a CII0KHOTO BelecTa?

A) H2SO4 + BaCl2— BaS04 |+ 2HCI b) N2 + 3H2 — 2NH31

B) H2CO3 — CO21+ H20 ') H20 — H21 + 021

7. B xakoMm citydae Mbl HIMEEM JIETI0 CO CIIOKHBIM BELIECTBOM, a HE CO CMECHIO BEIIECTB?
A) MoXeT OBITh Pa3JI0KEHO Ha COCTABHBIC YaCTH TOJBKO ITyTeM aHAJIN3a

B) MoseT OBITh Pa3yI0kKeHO Ha COCTaBHBIE YACTH ITyTeM (hPU3MUECKUX METOIOB

B) eciiu 06pa3oBanoch myreM CMEIIMBaHUS I') pa3nuuuTh HEBO3MOXKHO

8. Kakas >xuzkast cMech BELECTB, U3 MPEAIOKEHHBIX, OTHOCUTCS K CYCIIEH3HUIM, €CIi?
A) TIpH pa3lielIeHUH BEIIECTB YaCTHIIBI TPOXOIAT Yepe3 OYMakKHbIH QUIBTP

B) "acTHIel HENMB3s1 pacCMOTPETH MO ONTHYECKHUM MHUKPOCKOIIOM

B) wacTuiel 3anep>xuBaiorcsi OyMa>KHBIM (QUIBTPOM

I') yacTHIBI MOKHO OOHAPYXKUTH C MMOMOIIBIO YIBTPAMHKPOCKOTIA

9. XapakTepucTuka: <«GKUIKUH KOJJIOUTHBIA PacTBOP» - 3TO Mpo?

A) 301B B) rems B) cycnenzuto I') aspo3onn

10. Ka>xzplii 30516 MOKeT ObITh IPEBpALIEH B rejib, HO JajeKO HE BCE el MOTYT IepeXoIuTh 00paTHO B 30JIU, 3TOT MPOLIECC
Ha3zblBaeTcs?

A) rpaBuTanus b) mentuzanus .B) xoarymsmus I') ryrramus
11. Cucremsl, cocTosiue U3 0AHOM (a3bl Ha3BIBAIOTCS?
A) reTeporeHHbIMHU b) romorenHbIMHU B) romo3urotHsiMu I') ogrOCTanMliHBIC

12. CremneHp 3J1eKTPOTUTHYECKOI UCCOMAIN OOJIBIIEe Y PACTBOPA C KOHIICHTpaIei?
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A) 10% B) 50 % B) 25 % I 92%

13. B peakuuu, onuceiBaemoii ypaBHenrneM NH4Cl + NaOH — X + H20 + NaCl, neusBectHoe BerectBo X ?
A) NH40H b) NH4CI B) NH3 N N2

14. Ko 2 anamuriueckoii rpynme katnonoB HE OTHOCUTCA? A) Ca2+  b) Ba2+  B) Zn2+ TI') Sr2+
15. Otnuume 2 aHAIUTUYECKOH IPYIIBI KATHOHOB OT KATHOHOB | Tpynmsr?

A) Hanuuue TPYNIOBOro peareHTa b) oTcyrcTBHE rpyNnoBoro peareHTa

B) ocaxxnarorcst cepoBo1opoaoM I') He ocaxxmarorcs cynb(QUIOM aMMOHHUS
16. Ornuuue 2 aHAITUTUYECKOH IPYNIbI KATUOHOB OT KaTHOHOB 3,4 u 5 rpynn?

A) HanMuue TPYNIIOBOTO peareHra B) orcyrcTBHE TPYNIIOBOTO peareHTa

B) ocaxnaarorcs cepoBoAOpoIOM I') He ocaxaatoTcs Cynb(UIOM aMMOHHUS

17. Kakast u3 xapakTepuCTHK XapaKTepHa /Il COeTMHEHUH KAaTHOHOB 2 aHAIIUTUYECKOU TPYIIIBI?
A) Bce XOpOIIIO pacTBOPHMEI B Boie  b) okpareHs! B pa3nudHble BeTa B) OecuBerHsr  I') meryun
18. Kakoe coennneHnue, 00pa3oBaHHOE KaTHOHAMHU 2 aHAJIMTHYECKON TPYIIIBI XOPOIIO PacTBOPUMO B Boze?

A) xpomar Oapus b) xpomat kanbuus B) rekcarmmanogeppat kanpiust ') THOCYNBGAT O6apus
19. Kakoe coennHenune, 00pa3oBaHHOE KaTHOHAMH 2 aHATUTHYECKON TPYIIIBI HEPACTBOPUMO B Bojie?
A) propun Gapuss  b) runpokcun 6apust B) xnopun xaneus I') autpar G6apust

20. OkpallleHHBIM SIBJISIETCS] COSJMHEHHE, 00pa30BaHHOE KaTHOHAMH 2 aHAJIUTHYECKOM IPYIITBI?

A) xmopup 6apus B) nutpar xanbuus B) HUTpHT cTpOHIHA I') buxpomart KampIus
21. I'pynmoBBIM peareHTOM Ha KaTHOHBI 2 aHATUTHICCKOH TPYIIIEI SBIICTCS?

A) cynbdua aMMOHHS B) kap6oHaT ammoHHMsI B) cepoBomopon T") xnopun HaTpus
22. KoneunsiM pesynbraToM peakiuu CaCO3 + H20+CO2 — sBisiercs?

A) Ca(HCO3)2 B) CaO B) Ca(OH)2 I') Ca(OHCO3)2

23. Kakoe 13 ImpaBHI OCaXICHUS KapOOHATOB mienouHo3eMenbHbIX MeTaioB HE SABJIIETCA BepabM?
A) ocaxxaatp u3 ropsuux pactopos (100-110 °C) B) ocaxxnath B pucyrctBun cMec NH4CI+NH3

B) cpena pactBopa momkHA OBITH MIETOYHOMH I') Hy)XHO IPIMEHSATE CBEKEIIPUTOTOBIICHHBIN pearcHT
24. LIBeT METHUIIOBOTO KPacHOTO B KUCTOH cpene?
A) MaTMHOBBIHI B) xenToIit B) opanxeBblit I') cunwmii

25. Tlpu peaknuu coyiu KabIys ¢ rekcanuaHodepparom (I1) kanms obpasyercs?
A) ra3 Oyporo uBera b) Oenbrit amopdHsIit ocanok  B) Boga I') Oenblif kpucTaTMUecKuii 0caiok
26. B xaxoii IIBeT OKpAIIMBAIOT OECILBETHOE TIIAMSI JIETYYHE COJIA KAIbLUs?

A) KenTo-3eJeHbIi b) xkapmMuHOBO-KpacHbIH B) xupnuuHo-kpacHbiii  I') puoseToBbIi
27. Kakoif peakunii MOKHO 0OHapYKHTh HOHEI Sr2+ 1 Ba2+ B npucyrcTBun 060mx?

A) c cepHoii kucnoroit  b) ¢ xpomaTtom kanusi  B) ¢ cynbdaTom ammonust I') ¢ runicoBoii Bomoit
28. B kaxo#i IIBeT OKpaIIMBaIOT OECLBETHOE 1AMl JieTy4une cosu bapus?

A) enTo-3eneHbli b) cune-3enensrit B) xupnuuHo-kpacHbiii ') kapMUHOBO-KpacHbIi
29. B kaxoii I[BET OKPAIINBAIOT OECIIBETHOE TIAMS JIETYIHE COJIA CTPOHIIHS?

A) 5xenTo-3eneHbIi B) cune-3enensrii B) xupnuuHo-kpacHblii ') KApMHUHOBO-KPaCHBIi

30. it oTAeIeHus KaKOTO HOHA OT IPYruxX HOHOB I aHaMMTHYECKOH TPYIITBl MOXKHO BOCIIOIB30BATHCS PACTBOPAMHU
K2CrO4+ CH3COOH, K2Cr207+ CH3COONa?
A) Ca2+ Bb) tompko Ba2+ B) Ba2+ wu Sr2+ I') Toapko Sr2+

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘lHOﬁ aTTreCcTalumn

OO01ue npaBuiIa TEXHUKH 0€30MaCHOCTH

OOmye mpaBuiia BEITOJHEHHUS aHATUTHYESCKUX padoT.

ITpaBuia MpoTHBOMIOKAPHOI OE30TTACHOCTH.

JlabopaTopHoe 00opyaOBaHuE.

TexHuKa BBIOJTHEHUS aHATUTHYECKUX pa60T.

MepHasi XUMHYECKast ITOCya.

Becrl 1 B3BeIMBaHHKE.

OunpTpoBanue. TurpoBanue. JlaboparopHoe o6opynoBanue

Oo0HapyxeHue kKaTHOHOB [-1V rpynmbl, kauecTBEeHHbIC PEaKIMU HA TaHHBIC KATHOHBI

Pons KHCJIOpOJa, paCTBOPEHHOI'O B BOJAC, OCHOBHBIC HCTOYHHUKH KHUCJIOPOda B BOAC, NCTOYHUKU CHHIKCHUS COACPIKAHUA
KHCIIOPO/a B BOJIE.

VcTouHnky nonafganusi HUTPUTOB, XJIOPUIOB, CYAb(GATOB B BOAY, BIUSHUE Ha KUBBIE OPTraHU3MBI, CIIOCOOBI OOHAPYKEHUS U
PEryIIMpPOBaHUS UX COACPKAHUS B BOJC

[TousTre TsKEIBIE METAJIbI, U3YUYCHUE BJIUAHUA COJIEH TSHKENBIX METAJJIOB Ha )KUBBIE OpraHn3Mbl. M CcTOYHHKH TSHKETBIX
METAJUIOB B OKPYXAIOIIEH cpefie, TOHATHE CAMOOYHILICHHE, OMOAKKYMYIISLIUSI.

VlcToYHMKY 3aCONICHHOCTH TT0YB TOPOACKUX YJIHLI, BIUSHHE JITKOPACTBOPUMBIX COJICH Ha )KUBBIC OPTAaHU3MBI IIOYBBI
HOpMBI COACPIKaAHUA, NCTOYHHUKHU ITOCTYIIJICHHUA CEPOBOJOPOAA B ITOYUBLI, 3arpA3HCHHBIC He(bTerO)IyKTaMI/I.
CepoBoROPOIPEIYIHPYIONIHE MUKPOOPTAHU3MEI.
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OnTHyeckre METO/IBI MCCIeIOBAHMA: (hH3UIECKast OCHOBA, KPHBEIE ITOTJIONMICHHUS PA3IHMYHBIX BEIIECTB U TOMOB. 3aKOH
Byrepa-JlambGepra-bepa.

Konopumerpus n BO3MOXKHOCTH €€ IPUMEHEHUS. DJIEKTPOMArHUTHBINA CHEKTP, BHIOOP ONTHMAaIbHOMN JJTMHBI BOJIHBI U
MOCTPOEHHE IPayHPOBOYHOM 3aBUCHMOCTH.

ATOMHO-a0COpOIIOHHAS 1 ATOMHO-OMUACCHOHHAS CIIEKTPOMETPHSL.

TutpoBanue. Kpusble THTpOBaHMs U BEIOOp HHANKATOpa. KHCIOTHO-OCHOBHOE TUTPOBAHHE.
KomrurekcoHOMeTpHYecKoe, 0CaUTENbHOE H OKACIUTEIFHO-BOCCTAHOBUTEIBHOE THTPOBaHHE. [IpuBeCTH KOHKpPETHEIE
IpUMepbl HanboJIee PacpOCTPAHEHHBIX METOIHUK.

Meron KanmuuIpHOTO 35eKTpodopesa: Gpusnyeckas CyHOCTb, HACTPOiKa IPHOOpa, YCTAHOBIICHUE IPalynpOBOYHOM
3aBHCHMOCTH U XOJ aHAJIU3A.

DJeKTPOMAarHUTHOE N3Ty4eHHUE U €TO BO3ICHCTBIE Ha OPTaHN3M YeI0BEKa.

ITymoBoe 3arpszHeHue. Bo3aelicTBue 1iIymMa Ha OPraHU3M.

PannoakTuBHOE 3arpsi3HeHHE TeppUTOpUH. Anbda, 6eta n ramMmma-n3nydenre. CriocoObl 3aIUTEl OT HOHU3UPYIOLIETO
W3ITy4ICHHS.

6.4. Kputepuu oneHuBaHUA

OreHIBaHNE Pe3yIbTATOB OCBOCHUS JUCIMIUIMHEI TPOBOANUTCS Ha OCHOBE TEKYIIEr0 KOHTPOJIS ITPH BBITOJHEHUH
CIIETYFOIINX TPeOOBaHMIA:
1) BBIMIOSTHEHUE BeeX J1abOPaTOPHBIX padoT, caada 1abopaTOPHOTO KypHaa;
2) BBINOJIHEHUE TECTOBBIX 3a1aHUH 10 pa3jesaM U3ydaeMoro Kypca;
3) HamrcaHWe KOHTPOJIBHBIX PAaOOT M KOHCIIEKTOB.
«3auTeHO» MOIyJIaeT CTyAEHT, ECIIU BCE BBIMICTIEPEUNCIICHHBIC TpeOOBaHHS BRIIOTHEHEI B 00beMe 50% u boree.
«He3zauTeHO» MOTydaeT CTyAEHT, €CIIU UMEIOTCSl HeOTpabOTaHHbIE IPOMYILIEHHbIE TPaK-THUECKUE U Ta00paTOPHbIE 3aHATHS,
HEBBINTOJTHEHHBIC 3a/IaHMS 110 BHEAYAUTOPHOH paboTe, a TAK)Ke KOHTPOJIBHBIC pabOTHI (TECTHI) HAIMCAHBI HA
HEYHAOBJICTBOPUTEIBHYIO OIICHKY.
C noMoIbI0 KOHTPOJIBHBIX 3aJaHUI TECTOBOTO TUIA MPOBEPSIOTCS CIIELYIOIINE HIEMEHTh] YCBOSHHS 3HAHUIH y CTYEHTOB 110
«DHU3UKO-XMMUYECKOMY MPAKTUKYMY B SKOJIOTUH U MPUPOAOIONb30BAHUM»
* 3HaHNE OCHOBHOTO JJA0OPAaTOPHOTO 000PYIOBAHMU, TEXHUKH BHIIOJTHEHHS aHATUTHIECKIX paboT, MEpHOI XMMHUYECKOH
HOCY/IBI, CTPOCHHUS BECOB M TEXHUKH B3BEIIUBAHUS, (DIIBTPOBAHUS H THTPOBAHIIL.
* 3HaHMe KaueCTBEHHBIX peakUuil no oOHapyxeHuto kaTuoHoB I u Il rpymisl
* 3HaHNe KaUeCTBCHHBIX peakuuii Mo oOHapyxeHuto KaTHoHOB 111 aHaIuTIYeCKOH TPyIITEI
* 3HaHNe Ka4eCTBEHHBIX peaknuii mo oOHapyxeHuto kaTnoHoB 1] aHanuTIYecKo# TPyIITEI
* 3HaHMe KaUeCTBEHHBIX PEeaKLUi 0 0OHAPYKEHUIO KaTHOHOB 1V rpynmel.
* 3HAaHNWE METOIUKH IIPOBEACHUS XUMHUKO-aHAIUTHYECKOTO aHaIN3a AJIs ONPE/IETICHNS XKECTKOCTH BOJIbI
* 3HaHNe METOIMKH IIPOBEICHUS XMMHKO-aHATUTHYECKOTO aHAIN3a [UIS OIpeeNIeHus CepHOH U GochopHOIT KHCITOT pH MX
COBMECTHOM HPHUCYTCTBHH
* 3HaHHe METOAMKHU NPOBECHUS XMMUKO-aHATUTUYECKOTO aHANIN3a IS ONpeIeNeHUs] HITPUTOB, XJIOPUIOB, CYIb()aToB B
BOJIE;

* 3HaHME METOAWKHU NPOBECHUS XMMHUKO-aHATUTHIESCKOTO aHAIN3a UL ONPEICIICHNS 3aCOJICHHOCTH TI0YB
TOPOJCKHX YIHI] II0 CyXOMY OCTAaTKy TOYBEHHOH BBITSXKKU
* 3HAaHWE METOIUKH IIPOBEACHNS XMMHUKO-aHAIUTHYECKOTO aHaIN3a IJIsI ONPe/IeICHNs COAEPKaHUsI CEpOBOIOPOAA B TIOUBE,
3arps3HEHHON HeTEePOTyKTaMU
* 3HaHNE METOIMKHU IIPOBEICHUS XMMHUKO-aHATUTHYECKOTO aHAIN3a JTUTH30HOBEIM METOZIOM ISl OOHAPY)KCHHUS INHKA B BOJE
* 3HaHHe METOAMKHU NPOBEJCHUS OPraHONENTHIECKOTO aHaIu3a A OOHApYXKeHHs 3aIaxa BOJbI

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype
JI1.1 |Kyxknes 1O. 1. duzndeckas 3KONOTHL: yueOHOe mocodue Mocksa :
Bricmias mkoia,
2001
JI1.2 | Bapranersn P. 111., PykoBOJICTBO 1O KaHJUIIPHOMY JIIEKTPOhOpe3y Mocksa : [6. u.],
Bosmomtyk A. M. 1996
JI1.3 | Taiimykosa, TexHUKa U TEXHOJIOTHS Ta0OPAaTOPHBIX paboT: yueObHoe mocodbue | Mocksa :
XapuToHOB JUTS. HA4aJIbHOTO MPO(ECCHOHATBHOTO 00pa30BaHuUs Axanemus, 2006

7.1.2. JlonoiHUTeAbHAA JIUTEPATYpPa

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuuinHbl " OU3NKO-XUMUYECKUIT IPAKTHKYM B 9KOJIOTHH M IIPHPOAOIIOIH30BaHUH" 110
HaIpaBJIEHUIO NOAroToBKH (creuuanbHocT) 05.03.06 "Dxosorust 1 NpUpoI0N0Ib30BaHUE" HAMIPABIEHHOCTH crp. 12
(mpodunto) Dxonorus PI'EOY BO «Uenl'Y»

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | 3enkenu U. T'., Ananutrdeckas XuMusl. XUMAYECKAN aHAIIN3 CaHkT- 9bC
Epmaxos C. C., (https://e.lanbook.com/book/187755) Ierepbypr :
Kapuosa JI. A, Jlans, 2022
Kupcanos [I. O.,
Mocksun A. J1.,
Mocksun JI. H.,
Hemen B. M.,
ITanuyk B. B.,
Poaunkor O. B.,
CemenoB B. T".,
Crnecaps H. U,
Cnssnaes M. H.,
Sxumona H. M.
JI2.2 |T'ypeBuu M. M. ®doTomMeTpus: TeOpus, METOBI U IPHOOPHI Jlenunrpan :
DHeproaTromMu3aa
T, 1983
JI2.3 | TBepaucnos B. A., Buodusnueckas 3xK0I0THsA: MOHOTpAU Mocksa : 3bC
Cupoposa A. 3., (https://biblioclub.ru/index.php?page=book&id=468806) KPACAH/, 2012
SIxkosenko JI. B.,
Tpo¢pumos B. T.
J12.4 | CmupHos C. H. PapnanmonHast skoorus: yaedbHoe nocodue Mocksa :
W3paTtenbcTBO
MHDITY, 2000
J12.5 | Békkep 1O., KypoBa | XpomaTorpadus. MTHCTpyMeHTaIbHAS aHATUTHKA: METOIbI Mockaa:
B. C., Kypranos A. xpomarorpaduu 1 KanmmuIsIpHOTO deKTpodopesa: [yaeOHUK | TexHocdepa,
A 2009
7.1.3. MeTtoauueckue pa3padoTKu
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI3.1 |TonoBanos B. A, PykoBozCTBO K 1aG0paTOpHBIM paboTaM Mo (hU3HUKO- YensaOUHCK :
Unses U. B. XUMUYECKUM METOJaM aHajlu3a: NOTEHIUOMETPUS U [YensOunckuit
MOTEHITOMETPHUYECKOE TUTPOBAHUE, KYIIOHOMETPHUECKOE TOCyIapCTBEHHEI
TUTPOBAHUE It yHEBEpCHTET],
1994
JI3.2 | Cubupkuna A. P. XUMUYECKUH MPAKTUKYM B 9KOJIOTUH U IPUPOIOTIOIH30BAHUU: UensOMHCK : 9BC
METOIMYEeCKUE PEKOMEHIAIINH K JTab0paTOpHEIM paboTam W3znatenscTBO
(http://library.csu.ru/rbooks2/view2?code=local/007931/007931) |Yensaburckoro
rOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2013
JI3.3 | Békkep 1O., KypoBa | Xpomatorpadus. MHCTpyMeHTaNbHAS aHATUTHKA: METOIbI Mocksa : PUIL] 9BC
B.C. xpomartorpahuy 1 KanHUIIPHOTO IeKTpodopesa: HaydHas TexHochepa,
JuTepaTypa 2009
(https://biblioclub.ru/index.php?page=book&id=89008)
JI3.4 | Tynsxosa O. B. Panmanmonnas 5K00rust: opraHu3aius CaMOCTOSTEIbHON Mocksa : Jlupekt 9bC
PpaboTHI CTYIEHTOB: METOIUYECKOE TIOCOOHE -Menua, 2014
(https://biblioclub.ru/index.php?page=book&id=235803)
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TET€KOMMYHHKAIIUOHHOI ceTH "UHTepHeT"
D1 |Hayunas snextponHas 6ubnuoreka eLIBRARY.RUy - paznen "XKypHaisl OTKPBITOTO
nmocryma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp)
32 |Poccuiickuit ponn pynrnamenTansHeIX ucenenosanuii (PODU) - opurmansrerii caitr http://www.rfbr.ru/rffi /ru
33 | Poccuiickuit Hayanslit porx (PH®) - odpunmanssrii cait http://rscf .ru /ru

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyenmne

MS Office365

LMS Moodle
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7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

L. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayanas
JNIeKTpOHHAs OubnnoTeka : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Peskxum moctyna: 1uist 3aperucTpup.
oJib30BaTenen. — TeKCT : AIEKTPOHHBII.

2. WebofScience (https://apps.webofknowledge.com) WebofScience : MmynmpTuaucumuinHapaas pedepatuBHas 6aza
JMaHHbIX / koMmnanus ThomsonReuters. — Pexxum qoctyma: ams 3apeructpup. nob3osareneit UenlV. — TekcT : 2IeKTpOHHBIH.

3. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nanubix / Elsevier BV. — URL:
http://www.scopus.com/. — 5I3. auri. — Pexxum goctymna: uist 3apeructpup. nosb3oBateneit Yenl'yY. — TekcT : 3IeKTPOHHBIH.

4. CrpaBouHo-mpaBoBas cucteMa «Koncynprantllmocy (http://www.consultant.ru/) KoncynsrantIlnroc : cipaBouHO
-TipaBoOBas cUcTeMa : 0a3a JaHHbIX / PernoHa bHbIA IEHTp paBoBoi nHPpopmanuu Mupopmmnpaso. — Mocksa, 1992 — . —
Peskum octyna: U3 4YMTaNbHBIX 3a710B OMOMHOTEKH. — TEKCT : DIIEKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI (MOAY JIST)

OcBoeHME TUCIUILIMHEI OCYIIECTBIIIETCS B yaeOHOM Kopryce Ne 5 (yi1. BacuneBckoro, 75) yaeOHOH ayauropuw,
paccuntanHoif Ha 30-35 CTyIeHTOB (IIpaKTHYECKUE 3aHATHS ), Ta00paTOPHBIE 3aHATHS IPOBOAATCS IO TIOATPYIIIIAM B
yaeOHO# naboparopun aya.109,a Taxke yaeOHOH 1a00paTOPUH FIKOJIOTHUECKOT0 MOHUTOPUHTA (ayn.208).

J71s yCTIenHOTO OCBOSHHUS AUCIUILIHHEI ayAUTOPHS [T MPAKTUIECKUX 3aHATHN U I CAMOCTOSITETILHON paboThI
000pyIOBaHa MYJIbTUMEIUHHBIM KOMIUIEKCOM U SKPaHOM ISl AEMOHCTPAIMH CIalI0BBIX IPE3CHTALNIA 1 BUICO()ParMEHTOB.

Y4uebHast 1abopaTopus AJ1sl IPOBEIACHUS TaO0PATOPHBIX 3aHATHI OCHAIIEHA BBHITSDKHBIM IIKA(OM, DIEKTPOHHBIMU BECaMH,
HarpeBaTe/IbHBIMH IIPUOOPaMH, TEPMOCTATOM, HAOOPOM XHMHUYECKOI MOCYAbI, HEOOXOIMMBIM aHATUTHIECKIM
000pynOBaHUEM.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

YcnemHoe 0cBOSHHE JUCIUILIMHBI PEIIOaraeT akTHBHYIO paboTy CTyAEHTa Ha BCEX 3aHATHAX ayJUTOPHOI (HOopMBI
(mpaxTudeckue u 1abopaTOPHBIC 3aHATHS ), BEITOJTHEHNE KOHTPOJIBHBIX MEPOIIPUATHI, INTAHOMEPHYIO CAMOCTOSTENBHYIO
paboty. B x01e 0cBOEHMS IUCIIUIIINHEI CTYIEHT OBJIaIeBaeT HABBIKAMHE HCCIIE0BATENBCKOM AESATENbHOCTH; (OPMUPYET
LEJIOCTHOE ECTECTBEHHOHAYYHOE MBIIITIECHHE.

B yae6noit nuctmmumie « OU3NKO-XUMHYECKUH TPAKTHKYM B SKOJIOTHH M IPUPOJIOTIONH30BAaHUN CTYICHT JIOJDKCH
OPHEHTHPOBATHCS HA CAMOCTOSATEIBHYIO IPOPAOOTKY TUTEPATypHOTO MaTepraia, HOATOTOBKY M BBIIIOIHCHNE KOHTPOJIBHBIX
paboT 1 TecCTUPOBaHUSL.

B ciydae npumeHeHus Ipy 00ydeHHN TUCIUTLIMHBI JJICKTPOHHOTO 00y4eHUs], IUCTAHINOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHe 00YJarOIMUXCsI U IPENOAaBaTENs OCYIIECTBISETCS B PEKIME OTII0KEHHOTO BPEMEHH (crcTeMa
JUCTaHIIMOHHOTO 00ydenust Moodle, anexTponHas moyra u B 4ate conuanbaoi cetn BKonTaxre (https://vk.com/)).
Bonburyto yacTs BpeMeHH 00y4alomuecs: CaMOCTOSTEIBHO paboTaloT ¢ y4eOHO-METOJUIECKUMH MaTepruanaMu. CTyIeHTHI
MMEIOT BO3MOXKHOCTh KOHCYJTBTHPOBATECS € TPENOAaBaTEISIMHU IT0 BCEM BOIIPOCAM, BOSHUKAOIIAM B X0/ CAMOCTOSATEITHHON
paboTHI TOCPECTBOM 3JIEKTPOHHOHN MOYTHI, COIIHANBHBIX CETeH H T.1.

Joctyn oOyuaromierocst K yaeOHbIM pecypcaM B pexXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENbHON paboThI
OCYIIECTBIISIETCS Yepe3 ceTh VIHTepHeT B yIOOHOM JUISl HETO MECTE, BPEMEHH U TEMIIE.

ITpu 0Oydenny nHI C OTPAaHNYEHHBIMI BO3MOXKHOCTSMH 3JJOPOBBSI MJICKTPOHHOE 00ydeHNUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTenbHbIE TEXHOIOTUH MPeIycMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00y4eHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymecTBnsiercs Ha 0cHOBaHUNU «I10I0OKEHNUS 0 peann3aui OCHOBHBIX U TOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM 3JIEKTPOHHOTO 00y4eHUs U IUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYapCTBEHHOM OIO/PKETHOM 00pa30BaTENbHOM YUPEXKICHUH BRICIIEro 00pa3oBanus «YeasOnHCKU rocynapcTBeHHbIN
yHHEBepcHUTEeTY, «I10705keHNs 0 TopsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBEHBIM 00pa30BaTENbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHUS B OPTaHU3AIMAX, OCYIIECTBIISIOMIX
00pa30BaTeNbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOIYyIeil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) MTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B uckmoanTenbHbIX cirydasx ((hopc-Maxkop U T.I1.) IPU peann3aniuy 00pa30BaTeNbHON IS TETFHOCTH C
npumerenueM D0, JOT MoryT npuMeHsITh KOMIIOHEHTHI, HE BXOSIIUE B IIEPeUeHb AIIEKTPOHHOI HH(POPMALIMOHHO-
00pa30oBaTeNbHON CpesIbl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCIIMITIJINHBI OBYYAIOHNIUMHUCH C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3IO0POBbA
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OcBoeHHE AMCHUILTIMHEI WHBATHAAMH W JHUIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBIISICTCS C
WCIIONB30BAaHUEM CIEHUANbHBIX TEXHHUUECKHX CPEACTB M TOJN0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MNpPEeZOCTaBIseMbIX
PecypcHBIM y4eOHO-METOMYECKUM LEHTPOM IO OOYYCHHIO WHBAJIHIOB ¥ JIUI[ C OTPAaHHYCHHBIMUA BO3MOXKHOCTSMH 30POBBS
Yenl'V mo 3ampocy o0ydaromerocs.

1. MoOunbHBIe cHeUaIbHbIe TEXHUYECKHE CPEJCTBA IS JIUIl ¢ HAPYIMICHUSMH 3PEHHS: MOPTATHBHBINA KOMIIBIOTEP
¢ BBOJOM/BBIBOJOM mmpudtom Bpaiins c¢ cunresaropom peun «ElBraile-W14J G2»; HOyrOykn ¢ mporpaMMHON 3KPaHHOTO
noctynia NVDA; aekTpoHHbIC YBEIWMUYUTEIH JUIA YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHUTEN TMOPTATUBHBIC, TH(IIOMIICED;
(G POBBIE TUKTOPOHEI.

2. MoOunbHbIe CreuuanbHble TEXHWYECKHE CpeACcTBa Ml JIUI C HApyLIEHUS MM CclIyXa: CHCTeMa CBOOOJHOIO
3BYKOBOIO TMIOJII CO BCTPOEHHOW coBMecTUMOCTbIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHer-PCM» ¢ mepenaTuukoM,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(MOPMAIMOHHAS A CIaOOCHBIIAKX ITepeHocHas «lIcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IPOrpaMMHUPYEMBIC CIyXOBBIC AaIapaTsl
WHIMBUAYATBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC WH()OPMAIMOHHBIC TEXHOJOTWH: IPOTPaMMHOE OOECIIeUeHHE JKPAHHOTO JOCTYNIAa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHUYCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJISl MOOUJIBHBIX YCTPOMCTB; SKpaHHasl KJIaBUATypa; SKpaHHAas Jyma.

ITpu HeoOXOAMMOCTH IUTA OOYJAIOIIMXCS C HApPYIICHUSIMH 3pCHHS Ha padodnmX MecTaxX A HPOBEACHHS MPAKTHYCCKHX WIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, pedeBble CHHTE3aTOPHI, YKPAHHbIE JIYIIb).

B yueOHble aymuTopuu obecmedymBaeTcs OCCIPENSATCTBEHHBIH AOCTYN A OOYYalOMIMXCS WHBAJIHIOB M OOYYAIONIMXCS C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSl. B Kaxmoll ayguropuu, TIe OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJNMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyLeHUH UX 340pPOBbsl.

Jns ocBOeHUS QUCLUIUIMHBI MHBAIMAAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 30POBbsI MPENOCTABISIETCS] JOCTYI K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEJACTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OHONMOTEKH
Yenl'V unu >0eKTpOHHO-OMOIMOTEYHBIX CHCTEMax, C IOMOILIBIO CIEHUANbHBIX TEXHUYECKUX M IMPOTPAaMMHBIX CPEICTB
(pabouee MecTo U HE3pSUETO IOJIB30BATENS C MMPOTPAMMHBIM 00ECIIeYeHHEM 3KPaHHOTO JOCTyHma ¢ cuHTe30M pedd NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAaMHU U C pa3ieisiomiell KIaBHUIIH
HaKJIAKOM).

Y4eOHO-METOANYECKHE MaTepUaNbl Ul OOYJaroIMXCs M3 YUCIa WHBAJIHIOB W JIAI C OTPAHHYCHHBIMH BO3MOXHOCTSIMHU
3II0POBBS MIPEAOCTABIIAIOTCA B (popMax, aTallTHPOBAHHBIX K OTPAHNYEHUAM X 340POBhS M BOCHPHATHS HHPOPMAIHH:

JUist UL ¢ HapYIIEHUSIMU 3pCHUST:

- B [le4aTHOH GopmMe yBETHUEHHBIM MIPHUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B medaTHoi Gopme mpudrom Bpaiins.

Jns Ui ¢ HapyIIEHUsIMHU CITyXa:

- B Ie4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jns nui ¢ HapyIIeHUsIMUA OTIOPHO-JBUTaTeNbHOTO anmnapara:

- B IeYaTHOH Gopme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH ITepeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA 00 YJaIOIIIXCS.

JIis MHBANMMIOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJB30BAHHEM ANCTAHIMOHHBIX 0Opa3zoBarenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM AMCUMIUIMHBI HMHBAaJUAaMH M JIMLAMH C OlPaHMYEHHBIMH BO3MOXKHOCTSIMM 3J0POBbSl HCIIOJB3YeTCs
WHIUBHOyanbHass pabora. Ilox wHAmMBHOyanpHOW paboToif ToapasymeBaeTcs J1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeseM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAalMH), T.€. JAONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuala M YDIYOJEHHOE H3YydeHHE MaTepuana ¢ TeMH OOYydaloMMMCS, KOTOpblE B 3TOM 3aMHTEPECOBAHBI, H
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBHIyaTbHBIE KOHCYIBTAIIMHM HAIPaBICHBl HA MHAWBHIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydJaromUMCcs HHBATHAOM WM OOydarommmcs ¢
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSL.

IIpu npoBeneHUU NpoLEAYpbl OLIEHUBAHUS PE3YJIbTAaTOB OOY4YEHHUs HHBAJIUIOB U JIUI C OIPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSl MO JUCIUIUIMHE OOECIICYMBACTCS BBINOJTHEHHE CIEAYIOMNX JOMOTHHUTENBHBIX TPeOOBAaHHWI B 3aBHCHMOCTH OT
WHIVBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKIHSA MO TIOPAOKY IPOBEOCHUS IPOLEAYPHl OICHUBAHUS MPENOCTAaBICTCS B JAOCTYMHOW ¢Gopme (YCTHO, B
MICEMEHHOI hopMe, B MICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpIOIIePEBOTINKA);
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6) nocrymHas (opma NMpesOCTaBICHNS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH opMe yBETHIECHHBIM
mpudToM, B neyatHoi popme mpudrom bpaiins, B popme 3MEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a7aHMs TIPEIOCTABIISIOTCS C HCTIOIb30BAHUEM CYPIOIIEPEBOIa);

B) JocTymHas (opMma TpeqoCTaBIeHHS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHo mpudTom bpaiiis, ¢ uCroabp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

IIpn mpoBexeHNWHM NPOLEAYPHI OLEHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMUAOB M JIMI] C OIPAaHHYEHHBIMH BO3MOXKHOCTAMH
30POBbsl TIPEAYCMATPUBACTCSI KCIIOIb30BAHUE TEXHHYECKHX CPEACTB, HEOOXOJMMBIX MM B CBS3M C MX HMHIUBHIYaJbHBIMU
0COOCHHOCTSIMH. DTH CpPEICTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYCCKHE
cpencra. Ilpy HEOOXOIMMOCTH WHBANMIaM M JIMIAM C OIPAaHWYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI IIPEIOCTABIISETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHWBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JHCLHUIIMHE MOKET POBOJUTHCS B HECKOJIBKO ITAIOB.

ITpoBeneHue mpouexypbl OLECHUBAHUS PE3YJIbTAaTOB OOYYeHHsS HWHBAIWIOB M JIML C OIPAaHHYCHHBIMH BO3MOXKHOCTSAMH
37I0pOBBSI JIOITYCKAETCsI C UCIOJIb30BAaHUEM JUCTAHIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHHI.
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