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1. IEJIX U 3AJJAYU OCBOEHUSA JUCHUITJIMHBI:

L]eny: Teopernueckasi ¥ MpakTUYECKask OJrOTOBKA CTYJEHTOB 10 METOAAM aHAJIN3a Ka-
YecTBa OKPY>KaroIeil MPUPOTHON Cpelbl U TPOU3BOJCTBEHHON 30HBI.

3aoauu: @opMHPOBAHUE Y CTYICHTOB CUCTEMBI 3HAHUH, HABBIKOB U YMEHHH 110 KOHTPO-
JII0 KayecTBa OKpY>Karollei cpepl A1 o0ecreueHnst 0€30MacHOCTH JKU3HE 1A TEIbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII:

Huctiummuaa b1.B.1.JIB.06.01 «Dxonoro-aHaqIuTHYECKUA KOHTPOJIBY» OTHOCHTCS K
BapUATHBHOW YacTH IUCIUIUIMH 10 BBIOOPY YYeOHOTO TUIaHA HANPABICHUS ITOATOTOBKH
«IKOJIOTUS W TPHPOIOIOIb30BaHKHe». JucuummmHa «9KOJI0ro-aHAIUTHYECKUI KOHTPOJIBY -
o0si3aTeIbHOE M BaXKHOE 3BEHO B CHUCTEeME OOydYeHHs, OOECIedHBaioliee YCBOCHHUE
(GyHIaMEHTAILHBIX TEOPETUYCCKUX 3HAHMH, Ha 0a3e KOTOPBIX CTPOMTCS BCS MOJITrOTOBKA
OyIyIIero 9KoJIora.

JluciumuinHa IpeaIecTBYeT U3yUYEeHUIO KYPCOB M IMPOXOXKICHUS MTPAKTHK: dKOJIOTHIECCKAs
IKCIIEPTH3A U CePTUPUKAIUS, TIPOSKTHAS ACITCIbHOCTD, IPESIIUIUIOMHAS MMPAKTHKA, TOJATOTOBKA
K MIPOLIEYPE 3aIIUTHI U 3aIUTa BBITYCKHOW KBATH()HUKAITMOHHOW PaOOTHI.

BTopoii AMCIUTUINHOMN TI0 BBIOOPY SIBJISIETCS — MUKPOOPTaHU3MBI U TIOYBA.

3. IEPEYEHb IIVIAHUPYEMbIX PE3YJIbTATOB OBYYEHHUSA IO JUCLMU-
IIVIMHE, COOTHECEHHBLIX C IIJIAHUPYEMBIMU PE3YJbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN MPOI'PAMMBI

HpOIICCC N3YUCHUA NJUCHUIIIINHBI «IKOJIOr0-aHAJIUTUYECKUI KOHTPOJIb» HAallpaBJICH HAa
dbopMHUpOBaHKE CIEAYIOMICH KOMIETEHIIUN

No Kox n HanMeHOBa-
/I | HHUe peajau3yemoii

Ilepedyens MuIaHNPYEMBbIX pPe3yJIbTATOB 00y4eHHS 10 JUCIH-
IUIMHE, COOTHECEHHBIX C HHIAMKATOPAMH J0CTHKEHHUS KOMIIe-

KOMITIETEeHIIMH TeHIUH
1 MNK-11 3HaTh: TEOPETUYECKHME OCHOBBI IKOJOTMYECKOIO MOHUTOPHHIA,
CIIOCOOHOCTD BUbl TEXHOTE€HHBIX CUCTEM M 3KOJOTHYECKOTO PHUCKA; METOIbI
MPOBOJIUTH MOHHMTOPHHIA U aHAJIN3a IIPUPOJOOXPAHHOU JIEATEIIBHOCTH;

MEpONpUATHS U
MOHUTOPUHT IO

YMeTh: HCIIONL30BaTh TCOPECTUUCCKHUE DKOJIOTMYCCKHUE 3HAHUSA B
HpaKTHqCCKOﬁ HpHpO)IOOXp&HHOfI ACATCIIbBHOCTH,; IPOBOJUTH IIPU

BaIuTe AKOJIOTUYECKUX HCCIETOBAHUAX OLECHKY PUCKA MPOSABJICHUS MPHU-
OKpYyKaroleun POAHBIX U TEXHOTEHHBIX OMACHOCTEN; MOJAEIUPOBATH MPUPOIHbIE
Cpebl OT BPEIHBIX M TEXHOT'€HHBIE OIACHOCTH; OIIEHHMBAThL MACIITAOBI IOCIIEICTBUI
BO3JICHUCTBUH; BIIMSIHUSI TEXHOJIOTUWA MPUPOJONOJIB30BAaHUS HA OKPYXKAKOIINE
OCYILECTBIIATD TEPPUTOPUU;

MPOU3BOJCTBEH- Baaaerb: 3HaHUAMHU O TEOPETHUYECKUX OCHOBAX 3KOJIOTHYECKOTO
HBIN MOHHUTOPHHTA; METOJaMU cOOpa, OMHCAHUS M MOJEIUPOBAHUS
PKOIOTHYECKUH NPUPOAHBIX M TEXHOTEHHBIX IMPOIECCOB TMpPU MPOBEACHUU
KOHTPOJIb. 9KOJIOTHYECKUX MCCICIOBAHHH.

®opma A
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4. OBIIAA TPYJOEMKOCTb JUCHUITJIMHBI

4.1 O0beM IMCHHUILIMHBI B 3a4eTHBIX efuHuuax (Bcero) —4 3ET

4.2 O0beM TUCIUIIHHBI 10 BUAAM y4eOHOM padoTsl (B Yacax):

KonnuectBo yacos
(dbopma 0OyueHus - ouHas)
B T.4. mo cemect-

By yueOHol paboThl

Bcero no mnany pam
3
KonTakTHas pabota oOydaromuxcs ¢ npemnoja- 36 36
BaTeJIeM
AyIUTOpHBIC 3aHATHS: 36 36
Jlexumn 18 18
[TpakTHyeckue U CEMUHAPCKUE 3aHITUS HE MPEyCMOTPEHBI HE TIpeycMOTpe-
HBI
JlaGoparopHbie pa0bOThI (71a00PaTOPHBIH MpaK- 18/18* 18/18*
THUKYM)
CamocTtosTenbHas paboTta 72 72
Bcero gacoB 1o qucnuIuinie 144 144
Texymuit KOHTPOIIb (KOJIUYECTBO U BU: KOH- YcTHBIN ompoc, VYerHbli onpoc,
TpoOJbHas paboTa, KOJIJIOKBUYM, pedepar) TECTHUPOBAHUE, TEeCTUPOBaHUE,
JOKJIAJL JIOKJIA]T
Kypcosast pabora HE TIPeyCMOTpEHa HE TIPeyCMOTpe-
Ha
Buibl mpoMeKyTOYHOTO KOHTPOJIS (9K3aMEH, JK3aMeH JK3aMeH
3a4er)
OO61mast TpPyA0€MKOCTh B 3a4ETHBIX €TUHHUIIAX 4 4

*KROMUYECMBO YACO8, NPOBOOUMBIX 8 UHMEPAKMUBHOU opme

B cnyuae neobxooumocmu ucnonv308anus 6 yueOHoM npoyecce YacmudHO/UCKIIOUUMENLHO
OUCMAHYUOHHBIX 0OPA308AMENbHBIX MEXHON02ULL 6 Mabuye uepes cleul YKa3bleaencst KOJIU4ecmeo
yacoe pabomol IIIC ¢ obyuarowumucs 01 nposedeHus 3aHAMUU 8 OUCMAHYUOHHOM opmame ¢
npUMeHeHueM dJIeKMPOHHO20 00YYeHUs.

4.3 Conep:xanue TMCHUNIUHBI (MOayJisi). Pacnipenesienne 4acoB mo reMaM M BH-
AaM yyeOHoM padoThI:

®dopma o0yueHus OuHas
Buabl y4eOHbIX 3aHATHH dopma Te-
AyAUTOpPHBIC 3aHATHA |3aHATHA Ky1ero
Cawmo- KOHTPOJIsI
Ha3Banmue u pa3neioB u | Bce- B HHTEP- p
CTOsA- 3HAHUH
TeM ro JlabopaTop- | akTHB-
Jleknun . TeJbHas
Hble padoThI| HOM
padora
dopme
Pa3nes 1. Jk0/10r0-aHATNTHYECKH I KOHTPOJIb KAK CTPYKTYPHasl 4YaCTh OXPAHbI OKPY KAI0-
el cpeabl
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Tema 1 Ilpenmer, cTpyk- TECTUPOBA-

Typa U 3a/1a4 HKOJIOro- 10 2 ) i 8 HHe, cobece-

AQHAJIUTUYECKOTO KOH- JOBaHUE

TPOJIS.

Pa3nes 2. DKOTOKCHMKAHTBI B OKpY:Kaouieii cpese

Tema 2 OOmas xapakre- TEeCTUPOBA-

PUCTHKA 3KOTOKCUKAHTOB, 10 2 i i 8 HHe, cobece-

KOHTPOJIUPYEMbIE HIKOTOK- JIOBaHME

CUKaHThI U BEUIECTBA.

Paznen 3. XumMmnueckuii cocTaB NPUPOJHBIX 00bEKTOB

Tema 3 Xumuueckuii co- TECTUPOBa-

CTaB MPHUPOAHBIX OOBEK- HHe, cobece-

TOB: BOJIa, BO3/yX, aTMO- 10 2 - - 8 JOBaHHE

cdepHble 0CaTKH, MTOYBBI,

JIOHHBIE OTJIOKEHUS.

Paznen 4. MeToabl XUMHKO-QHAJIUTHYECKOT0 KOHTPOJISA

Tema 4 Ot6op npod BO3- TECTHPOBA-

ayXxa. 13 2 3 3 8 Hue, cobece-
JIOBaHHE

Tema 5. Ot60p 1po6 BOBI TECTHPOBa-

¥ BOIHOI OHOTEI. 13 2 3 3 8 HHeE, cobece-
JIOBaHHE

Tema 6 OT6op npob mou- TECTHPOBa-

BbI, PEUYHBIX U MOPCKUX 14 2 4 3 8 HHe, cobece-

OTJIOKEHUH, IIJIAMOB. JOBaHUE

Tewma 7. Meroas! ussie- TECTUPOBA-

YEHUS 3arpSA3HSIIOIINX 14 2 4 3 8 HHe, cobece-

BELIECTB U3 BOJBI, IOUBBI JIOBaHHE

Y BO3]lyXa.

Tewma 8. DxoaHnanuTH4e- TECTHPOBa-

CKUU KOHTPOJIb O0IIUX HHe, cobece-

nokazareJseil 3arps3HeHUs 14 2 4 3 8 JIOBaHHE

BOJI, T'a30B U [1apOB B BO3-

JyXe, TI0YB.

Paznen 5. HopmaTuBHo-TexHHYecKkOe U MeToAn4Yeckoe obecneueHne JAK

Tema 9. [IpaBoBas perna- TECTUPOBA-

MEHTalUs U HOPMaTUBHO- HHe, cobece-

TEXHUUYECKOE U METOIuYe- 10 2 ) i 8 JIOBaHME

cKoe o0ecrieyeHue KO-

AQHAIUTUYECKOTO KOH-

TPOJISL.

BCEIO 108 18 18 18 72

(36)

5. COAEP/KAHUE KYPCA

Pazges 1. DKo010ro-aHAJIMTHYECKUIT KOHTPOJIb KAaK CTPYKTYpPHasi 4acTh OXPaHbI

OKPYXKaKILel cpeabl

Tema 1. [Ipeamer, CTPYKTYpa M 321a44 IKO0J0r0-aHAJIMTHYECKOT0 KOHTPOoJIA. [Ipen-

®opma A
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MET, CTPYKTYpa M 3aJjaud IKOJOrO-aHATUTHYECKOro KOHTpois. KoHTpommpyemble 0ObEKTH U
KOMITIOHEHTbI. MeTO0JI0T Ul 3KOAHAIUTHYECKOTO0 KOHTPOJIS.

Pa3zgen 2. IJKOTOKCHKAHTBI B OKPYKal0LIel cpene.

Tema 2. O0masi XapaKTepucTHKAa IKOTOKCHKAHTOB, KOHTPOJIMPyeMble 3KOTOKCUKAHTBI M
BemiecrBa. OOmias XapakTepUCTHKA 3KOTOKCUKAHTOB. KOHTpomupyeMble SKOTOKCUKAHThI U Be-
mectBa. buomarnudukanus. buokonnenrpupoBanue. Hanbosnee omacHble TOKCHKAHTBI: TsDKE-
JIble TOKCUYHBIE METAJUIbI (PTYTh, KaAMHI, CBUHEL), XJOPOPraHUUECKUE NECTULIU/IbI, IUOKCHUHbI
U JTMOKCHHITOI00HBIC BEIIECTBA, MOJUIMKINYECKUE apOMAaTHUECKUE YTIIEBOIOPOJIbL. DKOTOKCH -
KaHTbl B aTMoc(epe: a’3po30Ji, CMOT, TapHUKOBBIM 3(p(eKT, 030HOBBIE ABIPHI, €CTECTBEHHAS U
AHTPONIOTEHHAs paauanys. JKOTOKCUKAHTHI B BOJI€ U MOYBE. VICTOUHMKH MTOCTYIUIEHUS YKOTOK-
CHUKaHTOB B OKPYKaIOILYIO CPELy.

Pazjnen 3. XuMnueckuii coctaB npupoHbIX 00HEKTOB.
Tema 3. XumMu4yeckuii cocTaB NMPUPOAHBIX 00bEKTOB. XUMHUYECKUN COCTaB BOJbl, BO3AYyXa,
aTMOC(EPHBIX OCAJIKOB, IOYBbI, JOHHBIX OTJIOKEHHH.

Pazjen 4. MeToabl XMMHKO-aHAJTUTHYECKOT0 KOHTPOJIS.
Tema 4 OT60p npo6 Bo3ayxa. MeToabl ¥ cIOCOOBI 0TOOPa MPOO BO3AyXa: TUIIBI KOHTEHHEPOB,
a/ICOpOIIMOHHOE YIIaBIMBAaHNUE, KPUOTEHHOE KOHIIEHTPUPOBAHHE, COPOIIHSL.

Tema 5. OT60p npod BoAbI U BOAHOI 6MoTHI. MeToauka oTOopa mpod Al MUTHEBBIX BOJ, W3
NPUPOJHOT0 BOJHOIO MCTOYHUKA M CTOYHBIX BOJ. MeToiuka oT60pa mpod BOIHONW OHOTHI.
Tema 6. OT00p NPo0 MOYBHI, pEYHBIX 1 MOPCKHUX OTJI0KeHUI, nu1amoB. Kinaccudukanus

METOHOB aHaJIn3a: MOo4YB, MOPCKUX U PCHHBIX OTHOX(CHHﬁ, aIaMoB.

Tema 7. MeToabl U3BJICYCHUS 3arPASHAIOLIMX BELIECTB M3 BOAbI, NOYBLI U BO3ayXxa. MeTo-
JIbI U3BJICUCHUSI 3aTrPS3HSIONINX BEIIECTB M3 BOJBI: METOJBI MPAMON UHBEKIUU (XpomaTorpadu-
YeCKHE METOJbI, CIIEKTPATbHBIC U AJIEKTPOXUMUYECKUE METObI), SKUIKOCTHO-KUJAKOCTHAS IKC-
Tpakuus, TBepAodasHas dKcTpakius, TBepAodazHas MUKpPOIKCTpakius. MeTonbl U3BIECYCHUS
3arps3HAIONIMX BEIIECTB M3 MOYBHI: TEPMOIECOPOLHNS, KUIKOCTHAS IKCTPAKIIUSA, SKCTPAKIIUS B
MHUKPOBOJHOBOM TI0JI€, SKCTPAKIIUS CYOKPUTHYECKON BOAOU, CBEpXKpUTHUYECKast (ITFOMTHAS DKC-
Tpakius, napodasHeiii aHanmu3. MeTopl U3BNIEUESHHSI 3arPsI3HSIONINX BEUIECTB U3 BO3JyXa: Tpa-
BUMETPUUYECKUN METOJI, aTOMHO-PMHUCCUOHHBIN METO/.

Tema 8. JxoaHAIMTHYECKHII KOHTPOJb OOINMX IOKa3aTeseil 3arpsi3HeHUsl BOJ, I'a3oB H
NapoB B BO3/yXe, NOYB. DKOAHAIUTUYECKUI KOHTPOJb OOIIMX MOKa3aTeseil 3arpsS3HeHus BOJ:
MYTHOCTb, IIBETHOCTb, BKYC U 3aIlaX, yJeJlbHas 3JIEeKTPOIIPOBOIHOCTh, OOIIEe COJIepKAHNE a30Ta
u Qocdopa, obmmii opranmyeckuin yriaepon (OOY), pacTBOPUMBIA OpPraHUYECKUH YTIEPO
(POY), XIIK, BIIK, pH, >kecTkoCTh. DKOAHATUTUYECKUH KOHTPOJIH Ta30B U MapoB B BO3IyXe:
OmnpeesieHUuEe B BO3JyXe COEUHEHUN CEepbl, COETUHEHUHN a30Ta, a3p030JIei, MbUIH. DKOAHAJIUTH -
YEeCKUIl KOHTPOJb 3arpsi3HEHUs MOYB: arpOXMMHUYECKHUE CBOWCTBA IOYB, ONPEIEICHUE TOKCHY-
HBIX METAJJIOB, NECTUIIMIOB, HE(PTEMPOTYKTOB, TOKCUYHBIX OPTaHUYECKUX BEIIECTB.

Pa3znen 5. HopmaTuBHO-TeXHHYeCKOe U MeToAU4Ueckoe odecnieuenne JAK.

Tema 9. [IpaBoBasi perjiaMeHTallUs 1 HOPMATHBHO-TEXHUYECKOE U MeTOAM4YeCKOe odecIie-
YeHHe IKOAHAIUTHYECKOr0 KOHTPOJIS.

HopmartuBHbIe mOKa3aTenu KauyecTBa OKpysKaroliei cpeapl. Kinacchl TOKCHYHOCTH XUMHYECKUX
BerecTB. MeTonuku 0TO00pa mpod BOJBI M BOJHOM OMOTHI, BO34yXa, IOYB U JIOHHBIX OCAIKOB.
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6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHSTUI
Jlannsiii Bug padot He npexycmotper YII.
7. JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN ITIPAKTUKYM)

JlabopaTopnasi paGora Nel
(popMma npoBeneHUsI — KPYIJIbIH CTO.JI)

Tema. OTO60p P00 NOYBBLI

Ilens: HAYINTDH CTYIEHTOB OTOMPATH TPOOBI TOYB
Cooepicanue: 1. O3nakomnenue ¢ 'OCTom
Pezynomameut: 1lpousBectr 0TOOP, BHIMOIHUTH MTPOOOIIOATOTOBKY.

Xoo0 padbomui:

[Ipu 3KOTOTMYECKOM MOHUTOPHHIE IMOYB BAXKHBIM 3TAllOM SIBISAETCS OTOOp MpoO AJis
ananuza. Ot6op npod moussl npous3BoaatT B coorBercTBUU ¢ '[OCTom «Oxpana npupossl. [Tou-
Bbl. MeTobl 0TOOpa M MOATOTOBKH MPOO JJII XUMUUECKOT0, OAKTEPUOIOTUUECKOTO U TeJIbMUH-
TOJIOTMYECKOTo aHanu3ay. CTaHAapT MpeAHa3HaueH JJs KOHTPOJS OOIEro M JOKAJIbHOTO 3a-
TPSI3HEHUS TOYBBI B pallOHAX BO3JCHCTBUS MPOMBIIUICHHBIX, CEJIbCKOXO3SICTBEHHBIX, TPaHC-
MOPTHBIX ¥ X03HCTBEHHO-OBITOBBIX UICTOYHUKOB 3arPS3HEHUS.

Toueunble mpoObI OTOMPAIOT METOJIOM KOHBEPTA, IO JUATOHAIM UJTU APYTUM CIIOCOOO0M, UCXO/s
U3 TOTO, YTOOBI KaXk/1as poda MpecTaBiiia cOO0M YacThb MOYBBI, THITUYHOM /1711 TeHETUYECKUX
TOPU30HTOB.

O6benuHeHHYI0 TPo0y TOTOBT U3 ToYeUHbIX Mpo0. [Ipu onpeneneHnn B mouBe MOBEPX-
HOCTHO-PACHPEEAIOUINXCS BeIEeCTB (HEPTh, HEPTENPOIYKTHI, TSKEIbIE METAJIIbl) TOUCUHBIE
poObl 0TOMPaAIOT MmocyoifHo Ha riyoune 0; 5 u 20 cM maccoit 1o 0,2 xr. [Ipu ananuze 3arpss-
HEHMsI TTOYBBI JIETKOJIETYUYUMH 3arpsi3HUTEISIMU TOYEUHbIe TPOObI OTOMPAIOT MO BCEW ITyOMHe
MIOYBEHHOTO MNPOQMIs U MOMELIAIOT B CTEKISHHBIE €MKOCTH, 3aKpbIBAIOIIMECS T€PMETHYHO
Kpbllkamu. [IouBy aHaMU3UPYIOT B JIeHb 0TOOpa 1npol. IIpn HEeBO3MOXKHOCTH OBICTPOro aHAJIU-
3a MpOoOBI XpaHAT B OINpPENEICHHBIX YCIOBUSAX, OMMCAHHBIX B MeToauKax. [Ipu HeobxonumocTu
JUTUTENILHOTO XpaHeHus (Oosiee MecsIa) B MpoObl JOOABIISAIOT KOHCEPBUPYIOIIHE BEIIECTBA, Pe-
KOMEHJIOBaHHbIE B METO/IMKAX B KaXKIOM CIIy4ae JJisi KOHKPETHBIX BEIECTB.

Bonpocwel k meme:
1. Yto takoe oObearHEHHAs TTPOOa MOYB?
2. Korna npoBoasT aHaIu3 NOYBEHHBIX MPo0?

JlabopaTopnasi paGora Ne2
(popma npoBenenust — 1adoparopHas padora B MaJbIX IPyniax)

Tema. Onpenenenue cy1b(paT-HOHOB B N0YBE

I]ens: HayYnTh CTYACHTOB ONPEACIATH CyIb(haT-MOHBI B IOYBEHHOM Mpobe.
Cooepicanue:

1. IIpuroToBieHne peakTUBOB.

2.IloctpoeHue rpaaynpoBOYHOTO rpaduka.
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Pe3ynvmamur: Onipenienenue cynbpaT-nOHOB B MOYBEHHBIX MPOOaX

Annapamypa u peakmuguol
DOTOINEKTPOKOIOPUMETP.
Mepuble k051061 BMECTUMOCTBIO 50 M1 — 8 1IT.
[Tunerkn BMecTuMOCTBIO 5, 10, 25 M.
CranmapTHblii pacTBOp, coaepskamuii 1 Mr/ M SO4>-HOHOB:

1,8145 r npokanennoro mpu 400 — 450 C K2S04 pacTBOPSIOT B BOJIE U JIOBOJST 00bEM
1o 1 1.

bapwuii xnopuctsrii, 0,01 M pacteop: 2,0807 r BaCl, mim 2,4430 r BaCl, - 2H20 pactBo-
psroT B 600 M1 quctruiummpoBanHo# Bobl, Jo6asisttor 100 i HCI (1:1) u noBoaaT oObeM riu-
LIepUHOM 10 111

Ilocmpoenue zpadyuposounozo zpagpuxa

W3 ocHOBHOro pacTtBopa TrOTOBSAT pabO4Mil CTaHIAAPTHBIM pPacTBOpP € KOHLEHTpaluei
K2S04 50 mxr/mi pa3dasieHuem B 20 pas.

B mepnbie k051061 BMecTuMOCTBIO 50 M1 BHOCAT 50, 100, 150, 200, 250, 300 MKT CyIib-
(dar-uonoB, mo 10 ma ocaxnaromero pearenra (BaClz) u Boabl 1o metku. CopepkumMoe Kojo
THIATENFHO MEpeMelnBaioT U GoToMeTpupyroT yepe3 10 MUH B KtoBeTe ¢ pabodeit ayuHoM 1 —
5 cM npu ayiMHe BOIHBI 520 HM.

Xoa aHaju3a

B mepuyto konOy nepenocst 10 — 25 mur BOJHOHM BBITSKKU W3 MOYBHL. B k010y noGas-
asoT 10 M1 ocaxaaroliero peareHra U Bojbl 10 MeTku. Yepe3 10 MuUH GoTOMETpUPYIOT Kak
IIPU OCTPOSHUHU TPalyMpOBOYHOTO rpaduka.

Copepxanue cynb(}aT-uOHOB B ITIOUBE PACCUUTHIBAIOT 110 GOpPMYJI€, MI/KT:

o
XX=
VWanta
rae m — macca SO4% - HOHOB, HAICHHAS TIO rpagyupoBOYHOMY rpaduky, MKT; Vo — oOmmii

00BeM, B3ATHIN IS TTOMyYEHUS] BOJAHON BBITSKKH, MIT; Vi, — 00bEM alMKBOTHOM YacTH BOJI-
HOM BBITSDKKH, B3SITOU JIJIT aHAJINM3a, MJT; @ — HABECKa MTOYBBI, T.

Bonpocwt k meme:
1. C moMomipro Kakoro METo/1a OMPEACTSIOT CYIb(aT-HOHBI B TOYBAX?
2. B Kakux mouBax COJCPKUTHCS OOJBIIOE KOJUIECTBO CYIb(aT-nOHOB?
3. Hcrounuku mocTyIuieHus Cyab(haT- HOHOB B ITOYBY.

JladopaTopnasi padora Ne3
(¢hopma npoBenenust — adopaTopHasi paboTa B MaJIbIX IPyNIax)

Tema. Onpenenenue HUTPATOB B NOYBeE

I]ens: HAYYIUTH CTYIEHTOB OIIPENENATh HUTPATHI B TOUYBEHHOHU Tpo0e.

Cooeprcanue:
1.IIpuroroBiieHNE PEaKTHUBOB.
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2.IloctpoeHue rpagyHpoBOYHOTO rpaduka.
Pesynemamer. OnpenieneHre HUTPATOB B IIOYBEHHBIX MPOOAxX

Annapamypa u peakmugul

Honomep ¢ HUTPATCENEKTUBHBIM U XJIOPCEPEOPSIHBIM 3JIEKTPOIAMHU.

KBacupe! amromokanueBsie, 1 %-Hblil paTBOp.

CranpaptHblil pactBop HuTpara kanus, 0,1 M. ['orosar pactBopenuem 10,11 r Hutpara kanus B

1%-noM pacTBOpE aFOMOKAJIUEBBIX KBACIIOB B MEPHOI KoJIOe Ha 1 1.

Kon6s1 MepHBIE BMECTUMOCTBIO 50 MIT — 5 1IT.
Crakanbpl XUMHYecKHe BMecTUMOCTRIO 100 M1 — 2 1T, [IuneTkn BMecTUMOCTBIO 1,

5, 50 mur.

Ilocmpoenue epadyupogouroeo epagura
TOTOBAT pacTBOPHI C KOHIEHTparmeil Hutpata kamus 102,10°, 10* M B MepHBIX KolI-

6ax BMeCTMMOCTbIO 50 MJI mociieioBaTeNbHbIM pa30aBICHUEM CTAHAAPTHOTO U MPUTOTOBJICH-
HBIX PacTBOPOB | %-HbIM pacTBOPOM aJTIOMOKAIMEBBIX KBACLOB.
PactBOpBI IIepeMeInBaroOT, NEPEHOCAT MIOCIEI0BATEIbHO B CTAKaH, HAYMHASA C PacTBOPA

HaVMEHbIIIEW KOHIICHTPALMK U 3aKaHYMBAasl CTAaHIaPTHBIM PaCTBOPOM, OIIYCKAIOT B PACTBOPHI

anekTpoas! 1 u3mepsaT D/IC. Ilepen norpyxeHrem B pacTBOPBI IEKTPOABI IPOMBIBAIOT BO-
JIOW, OCTaTKU KOTOPOH yAassoT GUIbTPOBAIbHON OyMaroi.

ITo mosy4eHHBIM JaHHBIM CTPOST IPaAyUPOBOUYHBIN rpaduk B koopanHaTax E, MB —
pNOs'.
Xoo ananuza npu onpeoeneHuu HUMpamo8 6 nouge

IlepenocsaT B crakan 20 r BO3AYIIHO-CYXOW MOYBBI, NPUIMBAOT 50 MII aTFOMOKAJIUEBBIX
KBacloB ¥ B30anTeiBalOT 30 MUH. B MoIy4eHHYIO CYCIIEH3MIO OMYCKAIOT AJIEKTPOAbI U U3MEPSI-
10T DJIC. o rpagynpoBouyHOMY rpaduKy HaXOAAT COJEpKAHUE HUTPAT-UOHOB B MpoOeE.

Copep:xaHue HUTPAT-HOHOB B MTOYBE (MI/KT [TOYBBI) PACCUUTHIBAIOT MO (opMyIie

CMMiVo - 1000
XX=

aa
rae C — KOHIEHTpalus HUTPAaT-UOHOB B aHAIM3UPYyeMOol npo0e, HalJileHHas! U3 TPalyMpOBOYHO-

ro rpaduka, MOIb/1; M — MoJispHas Macca HUTPAT-UOHOB, T/MoJb; Vo — 00beM BOJIBI, B3STOM
JUTSl TIOJTyY€HUSI BOJTHOM BBITSDKKHU, MJI; @ — HAaBeCKa MOYBHI, T.

Bonpocul k meme:
Meroauka onpeieeHuss HUTPaToB B MOYBE.
VcTouHuKH MOCTYIUIEHNS HUTPATOB B TIOYBY.

Bnusguue HUTPATOB HA paCTCHUS, )KUBOTHBIX 1 YCJIIOBCKA.

M w bR

[IJIK HUTpaToB B MOYBE.

JlabopaTopHasi paGora Ne4.
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(¢opma npoBeneHust — jadopaTopHasi paboTa B MaJIbIX Tpynnax)
Tema. Onenka 0y(epHOCTH MOYB K KMCJIOTHBIM 0CAIKAM

I]ens: HAYYINTH CTYICHTOB ONPENEIATh Oy(EpHOCTh OYB.
Cooeporcanue:
1. TlpuroroBieHHE PEaKTUBOB.
2. Ompenenenue OypepHOI ClTOCOOHOCTH MOYB.
Pezynvmamut: Oyenxa usmernenus 6y@eprot cnocooOHOCmU noY8.

Annapamypa u peaxmugul
XnopoBogopoanas kuciora, 0,1 M pactsop.
HNonoMep yHUBEpCAIbHBIN ¢ CUCTEMOMN CTEKJISTHHOTO U XJIOPCEPEOPSHOTO 3IIEKTPOJIOB.
MarsuTHas MeagKa Uik poTaTop.
IIunerka BMecTUMOCTBIO 20 M.
XUMHU4YeCcKre cTakaHbl BMECTUMOCTERIO 150 M — 4 1.

Xo0 pabomol
B xumnueckue crakansl Ha 150 M neperocsr no 20 r moussl. [louBy npenBaputensHO

BBICYIIMBAIOT IO BO3YIIIHO-CYXOI'O COCTOSTHUS, U3MeNbYatoT B (pappopoBoil cTynke U npoceu-
BalOT yepe3 cuto ¢ auamerpom otBepctuii 1,0 mm. K mouse B mepBom crakane no6asisitoT 50
MJI JUCTHJLTMPOBAHHOM BOJIBI, @ BO BTOpoM ctakane — 20 mut 0,1 M pacTBopa XJ1I0pOBOIOPOIHOM
KHUCIOTHI (2 Mmodst) U 30 MiT TMCTHIITUPOBaHHOM BoJibl. O0€ MpoObI EpeMENINBaOT B TEUEHNE
yaca Ha poTaTtope Win MarHuTHou Memanke. [locne orcrauBanust B Teuenue 10 MuH mo 25 mu
AKHUJKOCTU HaJ OCaJKOM M3 KaXKJOr0 CTaKaHa OCTOPOXHO CIMBAIOT B YUCTHIM CYyXOW CTakaH U
u3MepsIoT pH MOYBEHHBIX BBITSKEK Ha MOHOMEpE B CHCTEME CTEKJISTHHOTO M XJopuacepeopsi-
HOTO 3J1eKTpoJ1oB. OneHnBaroT u3MeHenne pH nocie go6asneHust KUCIOTH U OydepHOCTh TOUYB
K KHCIIOTHBIM OcaJikaM (CM. Ta0n. 1) u oOBICHIIOT MexaHu3M OydepHOro AeMCTBHs HUccenye-
moii noussl. ApH = pHkontp - pH HCl .

Tabmuma 1.
A pH bygeprnocmo nous
>35 OueHp HU3Kas
35-25 Huskas
25-15 Cpennasist
15-1,0 Beime cpenneit
<1,0 Bricokas
He cumxkaercs OueHsb BbICOKas

JlabopaTopnasi paGora NeS.
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(¢hopma npoBenenust — adopaTopHasi paboTa B MaJIbIX IPyNIax)

Tema. Onpeneﬂe}me coaepkaHusl aKTUBHOI'O XJiopa B HHTBeBOﬁ, HpHpO)IHOﬁ
H CTOYHBIX BOJAX

I]ens: HaydnThb CTYJEHTOB ONPEIEIATH COAEPKAHUE aKTUBHOIO XJIOPA B BOJIE.
Cooepocanue:
1.IIpuroroBiieHHE PEAKTUBOB.
2. OnpeneneHne KOHLUEHTPALUU «aKTUBHOIO» XJIOPA.
Pezynvmamer: onipeneneHne akTUBHOTO XJIOPA B BOAOIIPOBOAHOM, IIPUPOJIHON BOJE U B
CTOYHBIX BOJIaX
Amnmaparypa u peakTUBbI
HNonomep ¢ xstopuicepeOpsiHbIM U MJIATUHOBBIM AJIEKTPOIaMHU.
VYkcycHast KucioTa JezsiHasl.
HNonun kanus.
Tuocynbdar varpus, 0,005 M.
XuMmudeckue crakanbl BMeCTUMOCTBIO 400 mil. bropeTka BMecTH-
MOCTBIO 5 MII.
Xoo ananusza

B xumuyeckuii crakaH HachlmarOT OKOJO | I MoguAa Kalus U PacTBOPSIOT €ro B 2 Ml
JTUCTUJUTUPOBAHHOMN BOJIBI, 3aT€M JO0ABISAIOT 5 MJI JIEASHOW yYKCycHOM KucioThl U 300 M uc-
CJIelyeMOil BOJIbI TIPU MPEINOIIOKUTETHLHOM cojiepanun "aktuBHoro" xmopa 0,1 — 1,0 mr/m.
Crakan noMenarotT B TeMHoe Mecto Ha 10 muH. Bergenusmmiics o ortutpossiBatoT 0,005 M
pacTBopoM THOCYyNb(]aTa HaTpUsi B CUCTEME IMIATHHOBOTO M XJIOPUICEPEOPSHOTO 3IEKTPOIOB
JI0 TIOCTOSTHHOTO 3HaueHus mnoTteHuuana. [lapamiensHO MpoOBOJSAT TUTPOBAHHME KOHTPOJIBHOU
po6s! (500 Mt qucTUMpoBaHHOM Bobl). KoHIleHTpanuio "akTHBHOTO" XJI0pa pacCUUTHIBAIOT
o ¢hopmyre, Mr/i:

(W1 —2)CC - 35,45 - 1000
X =

v
rae Viu V2 — 00beMbl pacTBopa THOCY/Ib(aTa HaTpus, 3aTpayeHHbIE Ha
TUTpOBaHHWE pabodell W KOHTPOJBHOW TPoO COOTBETCTBEHHO, M, C — KOHIIGHTpaus THO-
cyibdara HaTpHsi, MOJb/11; V — 00beM IpoObl, B3SATOM U1 aHATU3a, MIL.

JlaGoparopHasi padora Ne6
(¢opma npoBenenust — adopaTopHasi pabora B MaJIbIX IPyNnax)

Tema. Onpenesnenue pacTBOPEHHOI0 KMCJI0POAa B BojJe BOJ0eMOB, BOOIIPO-

BO/JIHO# BOJIe M CTOYHBIX BOJAX.

ILlens: HaydUTh CTYJIEHTOB ONPENEISITH COAEPKAHUE PACTBOPEHHOIO KHCIOPO/ia B BOJIE.

Cooeporcanue:

1.Omnpenenenrie paCTBOPEHHOTO KUCIOpOa B BOAOIIPOBOIHON BOJIE.

2. OnpenesieHrue pacCTBOPEHHOTO KUCIOPO1a B IPUPOIHON BOJIE.

3. Onpenenenune pacTBOPEHHOTO KUCIOPOIa B CTOUHBIX BOJIAX.

Pezynomamur: Onpenienenne pacTBOPEHHOI0 KUCIOPOa B BOJIE BOJOEMOB, BOAOIIPOBOJHON BO-
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J€ U CTOYHBIX BOJaXx.

Annapamypa u peakmugul
HonoMep ¢ MIaTHHOBBIM M XJIOPHICEPEOPSHBIM JIEKTPOTAMHU.

CxuistHKa JU1s1 0TOOpa MPOO BOJIBI.

Kucnoponnsie ckisHku. X BMECTUMOCTbh HAaXOJAT B3BEUIMBAHUEM: OIPENEISIOT Maccy
THIATENIFHO BBICYIICHHON IYCTOW CKJISTHKM BMECTE C MPOOKOIM U Maccy ee Mocie Hamodj-
HEHUs JUCTUUTMPOBAHHOM Bo10# mpu 20°C ¢ 3aKphITOM MPOOKOHA.

ITunerku BMectuMocThio 1, 2 1 10 M.

broperka BMECTUMOCTBIO 25 MII.

Xumunyeckue crakanbl BMeCTUMOCThIO0 300 — 400 mi. Cynedar maprania

(11), 40 %-ub1ii pacTBOp.

I'mapoxeun kanus, 70 %-HbliA pacTBOP.

Cepnas kucnora, pactsop 1:4.

Tuocynedar Harpus, 0,02 M.

WNonnna xanus, 15 %-ublil pacTBOp.

Xo0 ananusza

B kucnoponHble CKIISIHKH, 3all0JHEHHbIE JOBEPXY IPOOOM, BBOAAT MUIETKOM 2 Ml pac-
TBOpA COJIM Maprasua. /s 3TOro HaloJIHEHHYIO 3TUM PacTBOPOM IIHIIETKY IOIPY’KaroT A0 ca-
MOT0 JIHa KHCJIOPOJHOM CKJISIHKH, 3aTEM OTKPBIBAIOT €€ BEPXHUU KOHEIl U NHUIIETKY MENJIEHHO
BBIHUMAIOT. [[pyroil muneTrkoil mpubaBisAioT K nmpode 2 Mil pacTBopa rujapokcuia kamus. Kon-
YUK OTOW IHIIETKH OIYCKAIT TOJBKO IOJ YPOBEHb XHMIKOCTU B TOPJBIIIKE KHCIOPOIHOU
CKISTHKU. CKIISIHKY OCTOPOKHO 3aKpBIBAIOT TakK, 4YTOOBI 1101 MPOOKON HE 00pa30BaJIUCh My3bIph-
KM BO3JyXa. ['Opio CKISHKM ONOJACKMBAIOT BOAOW M COAEPKUMOE XOPOIIO MEepPEeMEIINBaIOT,
IepeBopaurBas CKISHKY /10 00pa30BaHUs XJIOMBEBUIHOIO OCaAKa. DTy Olepalnuio (QpUKcaruu
KHCIIOpO/1a HE0OXO0IMMO MPOBECTH HEMOCPEICTBEHHO HA MECTE B3STUSI IPOOBI BOABI Y BOJIOEMA.
JlaroT ocagKy OCecTh Ha JHO CKJIIHKH, OTKPBIBAIOT CKJISTHKY M HalMBaroT B Hee 10 mu1 pacTBOpa
CEepHON KHCIIOThI, BHOBb 3aKpBIBalOT NMpoOKoil. TiiarenbHO mepeMemuBaT U KOJIUYECTBEHHO
MEPEHOCAT B CTAKaH Ul TUTPOBAHUS, TOOABISIOT 2 MJI HOJU/Ia KaJlusl, IEPEMELINBAIOT, TUTPY-
10T BBIJICTUBIIMNACS O/ MOTEHIIMOMETPUYECKHA THOCYIb()ATOM HATpusl J0 MOCTOSHHOTO 3Haue-
HUS NOTEHLMAA.

Coz[epxcaHHe PaCTBOPCHHOT'O KHUCJIIOPOJda paCCHUTLIBAOT 110 (I)OpMy.l'IC, MI/II:

Wy~ (C- 8- 1000
X =

(W2 —13)
rie Vi— o0beM pacTBopa THOCYIIb(aTa HATPHsL, U3PACXOJOBAHHBIN Ha
TUTPOBAHHE, MIT;
C — KOHLIEHTpaIMsl THOCYIb(haTa HATPUsl, MOJIb/TI;
V2 — 00bEM KUCTOPOAHON CKIISTHKH, MJT,

V3 — 001wt 00beM peaKTHBOB, TPUOABICHHBIX B KUCIOPOAHYIO CKIISTHKY ISl (PUKCAIIMH KUCIIO-
pona (2+2+10 mu).

Bomnpocs! k Teme:
1. Tlpwu pacyere KakuX Mmokasareneil He0OXOIUMO 3HATh COIEPKAHUE PACTBOPEHHOTO
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KHCJIOpOJia B Bojie?
2. O 4eM CBUICTEIBCTBYET HMU3KOE COJICPKAHNE PACTBOPEHHOT'O KUCIOPO/aa B Bojie?

JlabGoparopHbisi padora Ne7.
(¢popma npoBeneHus: — 1adopaTopHasi paéoTa B MaJIbIX pynnax)

Tema. Onpeneﬂe}me HUTPAT-UOHOB B NUThEBOM U B NMPUPOAHBIX BOJAaX

Ilens: HAYIUTH CTYJICHTOB ONPEEISTh COICP)KAHUE HUTPATOB B TUTHEBBIX M IPUPOIHBIX BOJAX.
Cooepocanue:

1. TlpuroroBiieHUE PEaKTHBOB.

2. 3HAKOMCTBO C METOJIHUKOH.

3. TlocTpoeHue rpaaynpoBOYHOTO rpadukKa.

4. BbIOIHEHHUE ONPEICIICHUs] HUTPAT-HOHOB B HCCIICAYEMbIX 00pa3Iiax.
Pe3ynbmamet: HaX0XKACHUE 110 TPATYUPOBOYHOMY I'padUKy COEp)KaHHE HUTPUTOB B BOJIE.

[Tpu comepkaHuK B MIPUPOTHBIX BOJIaX HUTPATOB B KOHIEHTpalmsx O6osee 0,3 Mr/i pas-
BUBAIOTCS] CHHE-3€JIeHbIC BOIOpOCiH. [IpeneibHO IomyCcTUMBbIe KOHIICHTPAIMU HUTPATOB (MI/11),
ycraHoBJeHHBIC B PO mim pekomenayembie BO3, cnenyrommue (Tadm. 1).

[Ipy MOBBIIEHUU KOHIICHTPAIIMA HUTPATOB B BOJOEMAaX MPOUCXOIUT MX IBTPOPUKALUS
U BO3pacTacT BEPOSTHOCTh OOpa30BaHMsI HUTPUTOB B KOJIUYECTBAX, TOKCHYHBIX I PBIO,
HapymaeTcs KpyroBopoT a30Ta B 9KOCHUCTEME.

Tabmura 1

[TJIK HUTpaTOB B BOJHBIX O0BEKTAX

TJIK, mn/n
Obvexm
no pexomenoayuu BO3
8 PO

IIutbeBasg Boga 45 50
Bonaupie 00BEKTHI XO03AICTBEHHOIINTELE-
BOTO M KYJIBTYpPHOOBITOBOIO Ha3Haye- 45 50
HUS
Bomoemsbr pp160x03s11iCTBEHHBIC 45 50
Boga st Hy 1 Tpou3BOJICTB:

* MHUBOBAPEHHBIX 15-20 15-20

* IHIIEBLIX 0 )

. 30 -

TEKCTUIBHBIX
CtounbIe BOJIBI PU cOPOCE B BOJOEMBI
45 -

dopma A Crpanuna 12 u3 26



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast nporpamMma JUCIMIUIAHBL

CMepTeJ’IBHaﬂ JA03a HUTPATOB JIA YE€JIOBEKA COCTABJIACT 8—15 T, 10IIYyCTUMOE CYTOYHOC

notpebaeHue coraacHo pekoMeHnaanusm BO3 — 5 mr/kr.

OnpeodeneHue HUMPAMoO8 8 NUMbEBOLL B00€ U NPUPOOHBIX 8000EMAX
Meton ocHoBan Ha usmepeHuu JJIC (pa3HOCTH MOTEHIIMAJIOB) TalbBAHUYECKOTO
AJIEMEHTA, COCTOSIIETO U3 HUTPATCEICKTUBHOTO U XJIOPUACEPEOPSHOTO MEeKTPoaoB. [lis
CO3/1aHUS TOCTOSHHOM HMOHHOM CHJIbI HM3MEPSEMBIX PACTBOPOB HCIOJIB3YETCS PACTBOP
AITFOMOKAJIMEBBIX KBACIIOB.
Annapamypa u peaxmugul
HoHoMep ¢ HUTPATCEICKTUBHBIM U XJIOPUICEPEOPSHBIM 3JIEKTPOIAMHU.
[Munerka rpagyrpoBaHHass BMECTUMOCTBIO 5 MIL.
Ko:10b1 MmepHBIe BMecTUMOCTBIO 50 MJT — 6 1IT.
XUMHUYECKUE CTaKaHbl BMECTUMOCTHIO 150 mit — 2 mmiT.
CranmapTHbIN pacTBOp HUTpaTa Kaymsi, 1| M (roToBsT pactBopenueM HaBecku 101,1 r

HuTpaTa Kaiuus B 1 11 1 %-HOro pacTBopa alntoMOKalIMeBbIX KBAaCIOB).
Amomokanuessie kBacubl 1 % u 10 %-Hble pacTBOPBI.
Ilocmpoenue epadyupogounozo epaguxa

B konbax BmectumocThio 50 MIJI IMyTeM MOCTEIOBATEIBHOTO pPa30aBICHUS KaXKIOTO
npensiaymero pacrsopa B 10 pa3 1 %-HbIM pacTBOPOM aTFOMOKAJIMEBBIX KBACIIOB FOTOBST pac-
tBopbl KNO3 ¢ KOHIIeHTpaIei 10'1, 10'2, 10'3, 10'4, 107 momb/m.

PacTBOpBHI TIIATENBHO NEPEMEIINBAIOT, TIOOYEPEHO IEPEHOCAT B XUMUYECKUH CTAaKaH,
OITYCKaIOT 3JIEKTPOJbl U uepe3 2 MUH U3MEPSIOT pazHocTh noteHuuanos (E, MB). Haunnarte us-
MepeHUs] He0OXOIMMO C pacTBOpa ¢ HauMEHbIIeH KoHLeHTpanuen. [1o monydyeHHbIM JaHHBIM
CTPOST IrpaJlyupoBOYHBIi rpaduk B koopauHaTax E, MB — pNOs", (pONO3z = -Ig a (NO3).

Xoo ananuza
B mepnyro konby BMmectumocThio 50 mn mpunuBator 5 mun 10 %-Horo pactBopa
AIFOMOKAJTMEBbIX KBACIIOB M aHAIM3UPYyeMOU BOJBI 10 MeTKU. ComepKuMoe KOJObI TIIATENbHO
MEePEMENINBAIOT, IEPEHOCAT B XUMUUYECKUN CTaKaH U U3MEPSAIOT Pa3HOCTh MOTEHLIHUATIOB KaK MpU
MOCTPOCHUHU TpaayupoBodHoro rpaduka. 1o rpagynpoBounomy rpaduxy onpexaenstor pNOs™ B
aHATM3UPYEMOU BOJIE M PACCUMTHIBAIOT COACP)KaHUE HUTPAT-UOHOB, MT/JI.
Bonpocwet k meme:
1. Ha dem OCHOBBIBAETCS METOMKA ONPEACTICHIS HUTPATOB B Bojie?
2. O 4eM CBHJICTEIbCTBYET BBICOKOE COZICPIKAHKE ITOTO IMOKA3aTels B IPUPOIHBI U TUThE-
BEIX BoJax”?
3. TIJIK mutpat-noHa B mutheBoi Boje o ['OCTy.

JlabopaTopnasi paGora Ne§.

(¢popma npoBeneHust — 1adopaTopHasi paéoTa B MaJbIX rpynnax)

Tema. Onpeuenelme KOHIECHTPauuu 06mero /Kejie3a B IIOBEPXHOCTHBIX BOJJ0oeMax

H IUTHLEBOI BOJIE
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Heﬂb: HAay4UThb CTYACHTOB OIIPEACIATE COACPIKAHUC O6H_ICFO KEJI€3a B MIOBEPXHOCTHBIX BOOOC-
Max ¥ B IUThEBOM BOJE.

Cooepircanue:
1. TlpuroroBieHUE pEaKTUBOB.
2. O3HaKOMJIEHHE C METOIUKOM.
3. Tloctpoenue rpagynpoBOYHOrO rpaduka.
Pesynomamur: OnipeiesieHne coepKaHus JKese3a B BOJIE 110 IPaIyuPOBOYHOMY rpaduKy.

Annapamypa u peakmugul
DOTOIIEKTPOKOJIOPUMETP.
Mepubie K0J10bI BMECTUMOCTBIO 50 MIT — 6 mIT.
ITunerkn BMecTUMOCTBIO 1, 2, 5 MII.
[Tepcynbdar aMMOHUS, X.4., KPUCTAJUTHYECKUH.

AMMOHHUI UK KaJlui poJaHucThii, S0 %-HbIil pacTBOp.
Kucnora xsnopoBoaopoanast minotHoctsio 1,12 r/cm3. CtanaapTHBINA pacTBOp Ke-
ne3a (III) ¢ konuenTparuei 0,1 mr/mo.

Ilocmpoenue epadyupogounozo epagura

JlJ11 mocTpoeHusl TpaayupOBOYHOTO rpauKka roTOBAT pabouuii CTaHJapTHBIM pacTBOp ¢
konuentpanuei 0,01 mr/in pa3daBieHreM OCHOBHOTO CTaHIApTHOTO pacTBopa B 10 pa3 auctui-
JINPOBAHHOW BOJOM.

B mepubie k01661 BMecTuMocThiO 50 Mt BHOCAT 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 mu npu-
TOTOBJIEHHOTO pabouero pactBopa M J0BOJAT JUCTUILTUPOBAHHOM Bomoi 10 MeTku. [lomyyaroT
CEepHI0 pacTBOPOB ¢ KoHIleHTpanuel xenesa (I11) 0,0; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mr/m.

K crangapTHBIM pacTBOpaMm M pacTBOpY cpaBHEeHHUs NMpuoaBisitoT o 1 mu pacrsopa HCl
(p = 1,12 r/cM3) 1 HECKOIBKO KPUCTAIIOB IepcyibdaTa aMMOHUS Uil okucienus xenesa (1I).
Copepxumoe KoJIO TIIATENbHO MMEPEMEIINBAOT. 3aTeM B KaX Ayl K00y mpuOaBistoT o 1 mi
pacTBopa pojaHuJa KaJlus WIM aMMOHMS, COIEP)KUMOE MEPEMEIINBAIOT U CPa3y Ke U3MEPSAIOT
ONTHYECKYIO IJIOTHOCTh B KIOBETE C TOMIIMHON cinos 5,0 cM. Pomanna xamust 100aBiIsSiOT HEMo-
CPEICTBEHHO IEPE]l U3MEPEHUEM ONTUYECKON IMIIOTHOCTH. ONTUYECKYIO MIIOTHOCTH U3MEPSIOT
MpUMEHSs CUHe-3eseHbli cBeTodmibTp (A =400 — 500 HM).

Xoo ananusza

B Mepnyro xonbOy BmectumocThio 50 mur otomparor 50 M ucciaeayeMon BOMABI. 3aTeM
no6asisitor 1 M HCL (p = 1,12 r/cM ), HECKOIBKO KPUCTAJUTMKOB NepcybpaTa aMMOHHUS, TIEepe-
MEIUBAOT U 100aBsAtoT 1 M ponanuaa. Coxepkumoe KOJIObI TIIATENBHO MEPEMENINBAIOT U
U3MEPSIOT ONTUYECKYIO IUIOTHOCTh aHAJIM3UPYEMOI'0 pacTBOpa B KIOBETE € TONIIMHON cios 5,0
cm. ConeprkaHue jkese3a B UCCIIeyeMOil BoJie HaXOAST MO TPalyupOBOYHOMY TpaduKy.

3a OKOHUATEIbHBIN PE3yJIbTaT IPUHUMAIOT CpeIHEE apU(PMETHUECKOE Pe3yIbTaTOB ABYX
HapajIeNIbHBIX OINPEEICHUH, TOMYCTUMBIE PACXOXKAECHUS MEXKIY KOTOPBIMH HE OJDKHBI Ipe-
BbIIATH 25 %.

Bonpocel k meme:
1. Hadem ocHOBaHa METOJIMKA OTPEEIICHUs OOIIETO Kele3a B MUThEBBIX U MIPUPOIHBIX BO-
Jax.
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2. Kak cTpoutcs rpaayupoBOYHBIN rpaduk?
3. TIJK obmero xene3a B MPUPOIHBIX BOJIOEMAX M MIUTHEBOM BOJIE.

JlabopaTopnasi padora Ne 9

(¢opMma npoBeneHust — 1adopaTopHasi pabora B MaJIbIX Tpynnax)

Tema. Onpeneﬂe}me YHUCJIEHHOH KOHICHTpauuu BUTAaMOIIEH NbLIX

Lenv pabomer:
Hayuurtscs paboratb C  MHKPOCKOIIOM B  IEIIX ONPEICIICHUS
JIUCTIEPCHOTO COCTAaBA M YHCIEHHON KOHILIEHTPAMX BUTAIOLIEH TBLUIN.

Cooeporcanue:
1.O3HaKoOMIIEHHE C METOOUKOI.
2. OCHOBBI pabOTBI C MUKPOCKOTIOM.
3. O1eHKa pa3MepoB YacTHIl C MIOMOIIBIO MUKPOCKOIIA.

Pe3ynvmamet: onpenieneHre YUCICHHOW KOHIIEHTPAIlMM BUTAIOLIEH MBUIM M TOCIe-
noyrolas MareMatudeckas oOpaboTKa MONy4eHHBIX pe3ynbTaroB. [locTpoenue rpaduka
3aBUCHUMOCTH JI0JIM (Ppakiivu OT pa3MepoOB YaCTHIL.

OcHOBBI pa00TBI ¢ MUKPOCKOIIOM

[Ipn HOpManbHOW OCTPOTE 3pEHMsI HAa PACCTOSHUU Hawilydiiero BujaeHus (250 mm)

IJ1a3 YeloBeKa MOXKET pasziuyarh MPEeIMEThbl, COCTOSIINE U3 JIMHUN WIM TOYEK, OTCTOSIINX
Ipyr oT nIpyra He MeHee yeM Ha 0,08 mMm. DTa BenMUMHA Ha3bIBAeTCsl pa3pellaronied cro-
coOHOCTBIO  IU1a3a. [y MOBBIMICHUS pa3peniaomeld  CIOCOOHOCTH — IJla3a  MPUMEHSIOT-
Cs ONTHUYECKHe MNpHUOOPHI, AAIONIUEe yBEIHMUEHHOE H300paxkeHue npeamera. Ilpocreitmmit
U3 HUX — Jyna — JaerT yeBenudeHue or 7 po 20 pa3, d4YTro TMO3BOJSAET paccMaTpUBaTh
npeamersl pazmepoMm o 0,01 mm. Jlng u3ydeHus Oojiee TOHKMX YaCTHI[  MPHUMEHSIOT
CBETOBOM MUKPOCKOII, pa3peliaronias CnocoOHOCTh KOTOPOro MoxeT gocturath 0,12 MKm.

W3ydyeHre JUCHEpPCHOTO COCTaBa TMbUIM MM MOpPOIIKa METOJaMH  MHKpO-
CKOITMPOBAHUsI OCHOBAaHO Ha BHU3YyaJlbHOM HM3YYEHUU OTAENIbHBIX YaCTHUI[ — ONpPEAENECHUN UX
ymcia, GopMbl U pPa3MEpPOB.

CaeToBoH MHWKPOCKOTI, Ha3bIBA€MbIMN TaKXe ONTHUYECKUM, AMEET
ONTUYECKYIO CUCTEMY C IBYMs CTYNECHSIMH YBETUUYEHUS — 00BEKTHBOM M OKYJISIPOM.
OObexTUB TpeACTaBIsieT co0oil TepByl0 CTymneHb YyBenudeHus. OKyJsp yBeTUUHUBaET
n300pakeHue, Co3JTaHHOE OOBEKTUBOM, /10 TAKUX TPAHUL], YTOOBI OHO MOTJIO OBITH PACCMOT-
peHo rinazom. O01ee yBeIMueHHe MHUKPOCKOIA ONpeNeNsIeTcsl Kak IPOU3BEJCHUE YBEJH-
YyeHUs1 00BbEKTHBA HA YBEJIMUEHUE OKYJIsIpa.

[Ipenapatsl U3 B3BELIEHHOH B BO3/yX€ IbIIM IPUTOTOBIISAIOT, OCAXK/asl €€ Ha MOKPOB-

HbIE CTEKIIa WIN IpocachIBast 3aIbUICHHBIN BO3AYX  uepes3
GUIBTPYIOIIHMA CITOM.

[Ipurorosnenue IIpenapaToB IyTeM  NpOcCachbIBaHUs 3aMbUIEHHOT O
BO31yxa uepe3 (GuiabTpyroummil ciaoi mpou3BoauTcs mpu momomu ¢GuibTpoB ADA-JI-3,
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a TaKKe IPYrMX OTEYECTBEHHBIX UJIM MMIIOPTHBIX MeMOpaHHBIX ¢uibTpoB. [locne oT-

6opa npoO neuUTH GUIBTPBI MOJBEPTaOT MpocBeTIeHHI0. [ aToro punstp ADA mo-
MEIIAIOT Ha MPEeIMETHOE CTEKJIO, 3allbIIEHHOW CTOPOHON K CTEKJIY U, B CJIETKa HATIHYTOM
COCTOSIHUY, IPUKJICUBAIOT 110 KpasiM. 3aTeM Ha (UIBTP BO3ACUCTBYIOT MapaMH ameToHa
WIK JUXJIOp3TaHa Wik HaHocaT 1-2 xamm  cmecu, cocrosmedd w3 94 %  kew-
gonma u 6 % mubyrundocdara i Tpukpesuipocdara.

[Tocne BeIcymmBaHusl mnpenapara B TedeHue 10-15 MMH ero MoKHO paccMaTpu-
BaTh 1101 MUKPOCKOTIOM.

[Ipu otbGope mpUIEBBIX MpoO HAa  GUIABTPHl  CIEAYET  yYUTHIBaTh HE0OXO-
JUMOCTb TIOJY4YEeHUs TMpenaparoB, yIOOHBIX IJIsi cyeTa | Hu3MepeHus dactull. Heunb3s,
YTOOBI YaCTHUIIbI HAKIIAJBIBATIUCH APYT HA IpYyTra.

[TponomxuTensHOCTh 0TOOpA TPOO MOKHO OPUEHTHPOBOUYHO BBIYUCIIUTD, HC-

X0l M3 pacxoJa MpOcachlBAEMOT0 BO3IyXa M PEKOMEHIYEMOro INpUBeca MEMOPaHHOTO
bunsTpa.

Ecnu npenapaT roTroBUTCS U3 MOPOILIKA WIM paHee OTOOPAaHHOM IbUIM, TO HaBeCKy 1-
5 T AMCneprupyroT B COOTBETCTBYIOIEH TUCIEPCHOHHON >KUIKOCTU C J00aBKoW aedaoru-
pytouiero BeuniectBa. Heckonbko Kamenb cycrneH3uu OepyT [uid uccienoBaHus. Cpepxy
npenapar 10JKeH ObITh 3aKPbIT TOKPOBHBIM CTEKJIOM.

OneHka pa3MepoB YacTULl C IMOMOIIbI0 MHKPOCKONA IPOU3BOJIUTCS CIEIYIO-
[UMH CIIOCO0aMU:

1) 3amepom HaHOOJIBIIIETO pa3Mepa KaXKa0H YaCTHIIbI,

2) W3MepeHHeM KaXJIOW YacTHUIIBl B OJHOM M TOM )K€ HAIllPaBJCHUH, T.C. OIpeJee-

HUEM JMHEHHON MPOEKIMH YaCTHUI] HA HEKOTOPYIO OOIIYIO OCh;

3) ompeneneHuem “ymcina MapTuHA” — JJIMHBI JIMHAW, OTPAaHUYEHHOW MpoQuieM
KOHTypa W Jensduieil NpuMepHO TMomojiaM IUIomaab Npoduis; JUHUS MO-
’KeT ObITh IpOoBeIeHa B JIIOOOM HampaBlICHUHM, HO JOJDKHA OBbITh WJIEHTHYHO
OpPUEHTHPOBaHa MPH U3MEPEHUH BCeX MpoduIeii;

4) BBIYUCICHHEM auamerpa Kpyra, MUMEIOLIETO II01Ia b,
HKBHUBAJIEHTHYIO IPOEKTUPYEMOM Ha MPO3PAYHYIO MMOJIOKKY IIONIAN YaCTULIBI
(Tak Ha3pIBaEMBIN POEKTHPYEMBIN JHAMETD);

5) BBIYKMCIICHUEM CPEIHET0 pa3Mepa IO MOyCyMME JUTMHBI M IIUPUHBI YaCTHIIBL.

Jns JIOCTOBEPHOCTH MOJTy4aeMBIX pe3yJIbTaTOB HE00X0IMMO
MPEJICTAaBUTEIIBHOE MUHIMAJIBLHOE YHCIIO IMOCYNTAaHHBIX MBLIeBBIX dacTull — 300-500
YaCTHUI B TEX CIIy4asiX, KOIAa OHM HE Pe3Ko paznuyarorcs o pasmepam u 1000-2000 npu
3HAYUTENIbHBIX KOJIeOaHUsX.

Pa3mepsl paccmaTpuBaeMbIX 1O MHMKPOCKOIIOM YacTHI] OIPEAEISAIOT IyTeM
CPaBHEHMS X CO LIKAJIOM OKyJIsAp-MHKpoMmeTpa. lleHa peneHus ero mikaiabl OIpeness-
eTcsd TpU TOMOIIM OOBEKT-MHUKPOMETpA, NpEACTaBIAIomero coOoil mkamy mHOM 1
MM, pasfeneHHyro Ha 100 wacteil. Ora mIKana, BBIIPAaBUPOBAHHAs Ha CIELHUAIbHOM
IPEIMETHOM CTEKJIE, PACCMAaTPUBAETCS Yepe3 MUKPOCKOIN KaK OOBEKT.

B (oxanbHOI II0CKOCTH OKYJIsIpa MUKPOCKOTIA MTOMEIIAETCS CETKA CO IIKAJIOM.
[ToacunThIBaeTCS YMCIO ACTCHUNA N300paKeHUsSI 00BEKT-MUKPOMETPA, MPUXOAALINXCS Ha
HECKOJIBKO  JIeJIEHUH OKYJIIPHOIO MHMKPOMETPA U BBIUUCIISIETCS LIEHA ACJIEHUS OKY-
JSIP-MUKPOMETPA.
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Pa3meps! yacTuil 00bIYHO BhIpAXKAOT B MUKpoMeTpax. OJIMH MUKPOMETpP (MUKPOH)

paseH 10 4 cM, 107 n s 107 AHTCTPEM.

Xox onpenesieHus:

1) ompenensercs HeHa JeeHHs OKYISIP-MUKPOMETPA IPHU Pa3INUHbIX yBeIude-
HUAX 00BEKTHBA U 3aMOHseTCs Tabnuna 1;

Tabmuna 1 — Llena nenenust oxyJissp-MHUKpPOMETpa IIPU pa3iIMUYHBIX yBEIUYeE-
HUSAX 00bEKTHBA.

x 9 x 20 x 40

Ilena JIeJICHUS,
MKM

2) TPHUrOTOBHTH MPEHAPAT Ul PACCMOTPEHHS M3 3albUICHHOTO (uibTpa (cM. 11ad.
pab. Ne 8). Beipesars u3 GHIbTpa HOKHHUIIAMH YIaCTOK C U3BECTHOH IUIOIIAIBIO U TIPO-
CBETJIUTD €0 TOJIYO0JIOM;

3) 1moACYMTATh YKHCIO 4YacTHI[ Ha BBIPE3aHHOM ydYacTKe (HIbTpPA, Onpee-

JIMTh UX JUAMETPbl U 3alI0JHUTH Tabauny 2 - PacnpeaeneHue 4acTHIl MBI [0 pa3Mme-

pam.

4) mpoBecTH ONbIT (IyHKTHI 2, 3) B TPEX Mapauiesix;

5 ompenenuTh YUCICHHYI KOHICHTPAIMIO BHUTAONUICH MBUIM U MPOBECTH MaTema-
TUYECKyI0 00pabOTKy MOJIyY€HHBIX pe3ynbTaroB. [locTpouth rpaduk 3aBUCHMOCTH J10-
71 (ppakIuK OT Pa3MEPOB YACTHII.

Bonpocel k meme:

1. Yro Takoe uynclieHHast KOHIICHTpaLus?

2. Omnwmcatey npUHOHUI pPabOTHI ¢ MHUKPOCKOTIOM JUISi  OINpEIeNICHUs JiHc-
MIEPCHOCTH MBLIEBOIO a3PO30JI.

3. Kaxk omnpenensercs 1eHa J1eleHus: OKyJIsIp-MUKpoMeTpa’?

4. Tlo xakuM nmapameTpam MOXET IMPOU3BOJUTHCS OLEHKAa Pa3MepOB YaCTHUI]

IIPY PaCCMOTPEHHUH UX YEPE3 MUKPOCKOI?

5. Kak rotoBaT mpemapatr ans paccmorpenus? Kakue (uIbTPBI HCIIONB-
3yIOT?

6. Kakue equHMIIBI U3MEPEHHUS UCTIONB3YIOTCS IIPH OLIEHKE Pa3MEPOB MbLIH-

HOK?
7. OnucaTh MOPSAJOK ONPEAETICHUS YUCICHHOW KOHIIEHTPAIlUHN B BO3TyXe€.
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8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB
Jannbiii Bug paboTsl He npeaycMoTper Y11

9. MIEPEYEHb BOITPOCOB K DK3AMEHY

1. IIpeamer, cTpyKTypa U 3a/1a4u IKOJIOr0-aHATTUTUYECKOTO KOHTPOJIS.

2. KoHTtponupyembie 00beKThI 1 KOMITOHEHTH DAK.

3. MeToaom0orust 3KOaHATUTHIECKOTO KOHTPOJISL.

4. O6mas xapaKTepUCTHKA IKOTOKCUKAHTOB.

5. KoHTponupyembie SKOTOKCUKAHTHI M BEIIIECTBA.

6. buomarnuduxanus. buokoHeHTpupoBaHue.

7. HauOosee onacHble TOKCUKAHTHI: TSAKEJIbIE TOKCUYHBIE METAIUIBI (PTYTh, KaJIMU, CBUHEI),
XJIOPOpPraHuYecKue MeCTUIUAbI, TUOKCUHBI U JUOKCUHIIO00HbBIE BEIIECTBA.

8. Hamboiee omacHpIE TOKCHKAHTHI: TIOJUITMKIHYECKAC apOMATUICCKHIE YTIICBOIOPOIBI.

9. DKOTOKCHKaHTHI B aTMOC(epe: adpo30JiH, CMOT.

10. DKOTOKCHKAHTHI B aTMOC(epe: MapHUKOBBIH A(h(HEKT, 030HOBEIC ILIPHI, ECTCCTBCHHAS U aH-
TPOIIOTEHHAs PaIuaIusl.

11. DKOTOKCHKAHTHI B BOJI€ U MTOYBE.

12. MlcTOYHUKH MOCTYIUIEHUS SKOTOKCUKAHTOB B OKPYXKAIOUIYIO CPEey.

13. Xumuueckuii cocTaB BOJBI.

14. Xumuueckuii cocTaB BO3ayxa.

15. Xumunueckuii coctaB aTMOC(EpPHBIX OCATKOB.

16. XuMuyeckuii COCTaB MOYBbI, JOHHBIX OTJIOKCHHIM.

17. Meronbl u criocoOs! 0TOOpa Mpo6 BO3/AyXa: TUIIBI KOHTEHHEPOB, aJICOPOIIMOHHOE YIIaBIMBa-
HUE, KpUOT'€HHOE KOHIIEHTPUPOBaHUE, cOpOLUs

18. Mertoauka or6opa npod Ik MUTHEBBIX BOI.

19. Meroauka or6opa npod U3 MPUPOJHOrO BOJHOI'O HCTOUHHKA.

20. Meroauka oT6opa Mpod CTOYHBIX BOI.

21. Metoauka oTrOopa npo6 BOAHOMN OHOTHI.

22. Knaccugukaius METOJIOB aHAJIN3a: TTOYB.

23. Knaccudukanus MeTo10B aHaIM3a: MOPCKUX U PEUHBIX OTIIOKEHHH.

24. Knaccudukarus METOI0B aHAJIA3a MTAMOB.

25. MeToab!l U3BJIEUECHHUS 3arPSA3HAIONINX BEIIECTB U3 BOJbI: METObI MPSMON UHBEKINU (XpO-
MaTorpaguuecKue METO/IbI, CIIEKTPAIILHBIC M AJIEKTPOXUMHUYECKIE METOIBI),

26. MeTobl U3BIICUEHUS 3aTPA3HSAIONIMX BEIECTB U3 BOJBI: KHJIKOCTHO-KUIKOCTHAS SKCTPaK-
s, TBepaoda3Hast IKCTpaKIus, TBepaoda3Hass MUKPOIKCTPAKIIHSI.

27. MeTtoab!l U3BJIEUECHHUS 3arPSA3HSIONINX BEIIECTB U3 MTOYBBI: TEPMOIECOPOLIUS, )KUAKOCTHAS
IKCTPAKITHSI.

28. Meto/ibl U3BIICUEHUS 3aTrPSI3HAIONIMX BELIECTB U3 TOYBBI: SKCTPAKIUSA B MUKPOBOJIHOBOM
0JIe, SKCTPAKIHS CyOKPUTHUIECKOU BOJIOM,

29. MeTtoapl U3BJICUECHHUS 3arPSA3HSIONINX BEIIECTB U3 MMOUBBI: CBEPXKpUTHUYECKast (pIrouaHas
SKCTpaKIus, mapoda3HbIii aHAIN3.

30. MeTop! U3BJICUCHHS 3arPS3HSAIONINX BEIIECTB U3 BO3/yXa: IPAaBUMETPUUECKUNA METO,
aTOMHO-3’MHUCCUOHHBINA METOI.

31l. DKoaHaNUTUYECKUN KOHTPOJIb OOIIMX IMOKa3aTesel 3arpsi3HEeHHS BO: MyTHOCTb, IIBET-
HOCTb, BKYC U 3aIax, yJeJbHas 3JIEKTPOIPOBOIHOCTb.

32. DKOaHATMTUYECKUH KOHTPOJIbh OOIIMX MOKa3aTeNell 3arpsi3HEeHUs: BOJ: 00Iee colepiKaHue
azora u ¢docdopa, obnuit oprannueckuii yriaepona (OOY), pacTBOPUMBIM OpraHUYECKUNA yTJie-
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pox (POY), XIIK, BIIK, pH, sxecTKOCTb.

33. DKoaHAIMTHYECKUN KOHTPOJIb Ta30B M MApPOB B BO3AYyXE: ONMPE/EICHUE B BO3IyXE COSAMHE-
HUU Cepbl, COCIUHEHUH a30Ta.

34. DKOaHAIMTHYECKH KOHTPOJb Ta30B M MAPOB B BO3AYXE: a3PO30JICH, IBLIH.

35. DKOaHATUTUYECKUH KOHTPOIb 3arPS3HEHHS MIOYB: arpOXUMHUYECKIE CBOWCTBA ITOYB.

36. DKoaHATMTHYECKUN KOHTPOJIb 3arpsA3HEHHS MIOYB: ONPeIe/IeHHe TOKCUYHBIX METaJlIOB, I1e-

CTUIIUIOB.

37. DKoaHATMTHYECKUN KOHTPOJIb 3arpsA3HEHHS MOYB: HEPTEIPOYKTOB, TOKCHYHBIX OpraHHYe-
CKHUX BEIIECTB.

38. HopmaTuBHBIE MOKa3aTeNy KauecTBa OKpysKaroiei cpenbl. Kimacchl TOKCHYHOCTH XUMHYE-

CKHUX BEIIECTB.

39. Meroauku oT60pa Mpod BOABI M BOJHOW OHOTHI.

40. Meroauku oTOOpa Mpod Bo3ayXa.

41. Meroauku oTOOpa MpoOd MOYB U JOHHBIX OCAJIKOB.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOLIIUXCSA

CO,I[Cp)KaHI/Ie, TpC6OBaHI/I${, yCiIoBuA MU IMOPAOOK OpraHu3alnuun CaMOCTOSITeILHOM pa6OTH

oOydaromuxcsi ¢ ydeToM (OpMBI OOYUICHHS ONpenesitoTcss B coorBeTcTBUn ¢ «llomoskeHnem o6
OpraHM3alK CaMOCTOSTEIbHONU pabOThl O0YYAIOIINXCS», YTBEPKICHHBIM Y4YeHbIM coBeTOM Yl'Y
(mporoxomn Ne8/268 ot 26.03.2019 1.).

®dopma 00yueHus O4YHast
No Bun camocTosiTenbHOI padoThI Oo0bem B Dopma KOHTPOJIS
HazBanwue paznenoB
" Tem (npopabomxa yueonozo mamepu- gacax (nposepka pewenus
ana, peutenue 3aoay, pepepam, 3a0au, pedhepama u
00K1a0, KOHMPONbHAA padoma, op.)
noozomoseka K coaue 3auema, K-
3amena u op.)
1. | Pazmen 1. DkoJoro- | mpopaboTka y4eOHOrO MaTepua-
AHAJIUTHYCCKUT Jla, TOATOTOBKA K cllaye dK3ame-
KOHTPOJIb KaK Ha g Hoxuan,
CTPYKTYpPHAas 4acTh SK3aMEH
OXPaHbI OKPYkKa-
011eH cpeabl
2. | Pazaen 2. DKOTOK- | mpopaboTka y4eOHOTO  MaTe- Toknaz
CHUKAHTBI B OKPY- puaia, moAroToBKa K cade dK- 8 ’
o SK3aMEH
JKarluen cpeae 3aMeHa
3. | Pa3nen 3. Xumuye- | mpopaboTKa y4eOHOrO MaTepua-
CKHMii cocTaB NMpH- J1a, TOATOTOBKA K CIaue dK3ame- 8 Hlokaz,
POAHBIX 00BEKTOB Ha OK3aMCH
4. | Paznen 4. MeToabl npopaboTka yueOHOro marepua-
XUMHUKO- Jla, IOJArOTOBKA K cHAY€e dK3aMe- 40 Hoxknarn,
AHAJIMTHYECKOI 0 Ha JK3aMeH
KOHTPOJIsI
5. | Pa3nen 5. Hopma- nmpopaboTka y4eOHOro mare-
TUBHO-TEXHUYECKOE | puajia, IIOATOTOBKA K CIayde K- 8 Hoxnan,
U METOAUYECCKOE 3aMeHa 3K3aMCH
o0ecneyenne JAK
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11.YYEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIINHBI

a) CniucoK peKoMeH/yeMoii JTuTepaTypsbl

OCHOBHAfl JINTEpaTypa:

1.Crynenok, A. I'. Xumusi okpyxarome cpenbl. B 3 gactsax. Y. 1 : yuebHoe mocobue / A. T.
Crynenok, I'. A. Crynenok. — Mocksa : Ait [Iu Ap Menua, 2021. — 99 ¢. — ISBN 978-5-4497-
1366-7 (4. 1), 978-5-4497-1365-0. — TeKcT : 3NMEKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAs CUCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111161.html

2.Crynenok, A. I'. Xumus okpyxaromieir cpenbl. B 3 gactax. Y. 2 : ydyeOHoe mocobue / A. T.
Crynenok, I'. A. Ctynenok. — Mocksa : Ait [Iu Ap Menua, 2021. — 88 ¢. — ISBN 978-5-4497-
1369-8 (u. 2), 978-5-4497-1365-0. — TeKcT : 3JeKTPOHHBIH // DICKTPOHHO-OMOIMOTEYHAs CHCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111162.html

3.Crynenok, A. I'. Xumus okpysxkaromieii cpenbl. B 3 wactsax. Y. 2 : yueOHoe mocooue / A. T.
Crynenok, I'. A. Ctynenok. — Mocksa : Ait [Iu Ap Menua, 2021. — 88 ¢. — ISBN 978-5-4497-
1369-8 (u. 2), 978-5-4497-1365-0. — TeKcT : 3JeKTPOHHBIH // DACKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111162.html

4. Tpudonosa, T. A. IlpukiagHas sxoyorus : yueoHoe nmocooue mius By3oB / T. A. Tpudonona, H.
B. CenuBanoBa, H. B. Mumienko - Mocksa : Akagemuueckuit [Ipoekr, 2020. - 384 c. (Gaudeamus)
- ISBN 978-5-8291-2998-9. - Tekcr : anmekrponnsiii / DbC "KoncymeranT cryneHTa" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785829129989.htmi

JAOMOJTHUTEIbHAS JTUTepaTypa:

1. Anekceenko, B. A. Metamisl B okpyxkaromiei cpere. OIeHKa 3KOJIOTO-T€OXHMHUYECKUX
n3MeHeHu# : cOopuuk 3amau / B. A. Anekceenko, A. B. Cysopunos, E. B. Bnacosa ; non
penaknueir B. A. Anekceenko. — M. : Jloroc, 2012. — 216 ¢. — ISBN 978-5-98704-574-9. —
Tekcr : anmeKkTpoHHBIN // DnekTpoHHO-OubIMoTeunas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/9054.html

2. ®ommua, H. B. Xumus okpyxaromei cpeapl : ydeOHoe mocobme / H. B. dommua. —
Kpacnospck : Kpac’AY, 2018. — 140 c.— Texkct : anektpoHHbiii / JlaHb : 3J€KTpPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/130139

yueOHO-MeTOoAnYeCcKas:

1. AntonoBa XK. A. DK0/10r0-aHAJIMTHYECKHI KOHTPOJIb | YI€OHO-METOIMUECKOE TTOCOOUe IS
7a00paTOPHBIX PabOT M CaMOCTOATENTHLHON pabOTHl CTYACHTOB JKOJIOTHYECKOTO (aKynbTeTa
HampaBlieHus: MoAroToBku OakanaBpuara 05.03.06 - Dkonorus u npupogomnons3oBanue / XK. A.
AntonoBa; Y'Y, UMBu®K. - Yaesaosck : Yal'V, 2019. - HeomyOnukoBaHHBIH pecypc. - TekcT :
anekTpoHHbIH. http:/lib.ulsu.ru/MegaPro/Download/MObject/1587

CorJracoBaHoO:

/ 5 ’./)
Havanpuuk otnena HE YVl  / OxyueBa U.A./ 7~ //ﬂ/«/ / 2021

JIOIKHOCTD COTPY/IHHKA HAYUHOI OHOINOTEKH OHO Aoanucs jara

0) IIporpamMmHoOe olecnieyeHue:
1. OC MicrosoftWindows
2. MicrosoftOffice

3. «MoitOduc CtanaapTHBIIN
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B) npogeccHoHAIbHBIE 0a3bl TaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooks : anexkTpoHHO-OMOIMOTEeUHAsI cUCcTeMa : CalT / Tpyna koMmanuii At [Tu Ap
Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum npocryma: s
3apEerucTpUp. Mojab30BaTenei. - TEKCT : 3JIEKTPOHHBIH.

1.2. TOPAUT : snexrponHo-6mbmHoTeuHast cucremMa : caiit / OOO DieKTpoHHOE
m3narensctBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum moctyma: s
3apPErUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.3. KoHcynbTaHT CTyAeHTa : OJJIGKTPOHHO-OMOMMOTe4yHass cucrema : cat / OOO
[Monutexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum goctymna: ajist 3aperucTpup. nojib3oBaresieil. — TeKCT : 3JIeKTPOHHBIMN.

1.4. KoHCynbTaHT Bpada : 3JEKTPOHHO-OMOimoreuHas cucrema : cadt / OOO Beiciias
IIKOJIa OpraHu3allid W yIpaBieHHs  3JIpaBoOXpaHeHUEM-KOMIUIEKCHBI — MEIUIIMHCKUN
KoHcanTuHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum mocryma: mjis
3apEeruCTpHp. NOJIb30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.5. Bonpmas MeaumuHCKass OMOIMOTEKA | 3JIEKTPOHHO-OMOIIMOTeUHasT CUCTeMa : CauT /
OOO byxkarm. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
JUISL 3aPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. Jlanp : snexTpoHHO-OMOMMoTeuHas cucrema : cailt / OOO OBC Jlawb. — CaHKT-
[TerepoOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: yis 3aperucTpup.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIN.

1.7. Znanium.com : 3JeKTpOHHO-OMONMMoTeuHast cuctema : cait / OOO 3HaHuUyM. -
MockBa, [2021]. - URL: http://znanium.com . — Pexum poctyma : Aisi 3aperHCTPHP.
IIOJIB30BaTeNel. - TEKCT : AIEKTPOHHBIN.

1.8. Clinical Collection : kosexkiMs A7 MEIUIUHCKMX YHUBEPCHUTETOB, KIMHMUK,
METUITMHCKUX OnOIMOTEK /! EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum jgocTyma : Ui aBTOPH3. Mmosib3oBateneil. — Tekcr :
JJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaKk HWHOCTPAHHBIM @ 3JIEKTPOHHO-0OpPA30BATENbHBIA pecypc Uit
MHOCTpaHHbIX cTyAeHTOB : cailT / OO0 Komnanus «Ai IIu Ap Meaua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexum noctyma: ajisi 3aperucTpup. mnonb3oBateneid. — TekcT :
AIEKTPOHHBIN.

2. KoncyabstantIlitoc [OnekTpoHHbIil pecypc]: cnpaBouHas npasoBas cuctema. /OO0
«Koncynberant [Imtocy - DnextpoH. naH. - Mocksa : Koncyneraatlmroc, [2021].

3. ba3bl TaHHBIX NEPUOANMYECKUX U3TAHUI:

3.1. ba3za maHHBIX MEPUOAMYECKUX HM3IaHUH : 3JeKTpoHHBIE *KypHainsl / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum nmocryma : s
aBTOPH3. NOJIb30BaATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuyHas snekTpoHHas Oubnmoreka : caiit / OOO Hayunas
Dnextponnas bubnamoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxum goctyma : ais
aBTOpU3. MOJIb30BATENIEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snektponnas oudauoreka / MJ| I'pebennnkoB. — Mocksa, [2021]. —

URL: https://id2.action-media.ru/Personal/Products. — Pexum pgoctyma : i aBTOpHS3.
nosb3oBaTeen. — TeKCT : SEKTPOHHBIM.

4. HanumoHanbHast »JJeKTPOHHasi OMOJMOTEeKA : DOJICKTPOHHAas OubIMOTEKa
dbenepanbHas TOCyIapCTBEHHAss WH(POpPMaIMOHHAs CUCTEMA : CauT / MUHHUCTEPCTBO KYIbTYphI
P® ; PI'b. — Mocksa, [2021]. — URL: https://H36.pd. — Pexxum moctyna : misi oib30BaTeNen
Hay4dHOW OMOIMOTEKH. — TEKCT : 2JIEKTPOHHBIH.

5. SMART Imagebase I EBSCOhost : [mopran]. — URL:

https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
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1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : it aBTOPH3.
noJjib3oBareseid. — M300pakeHue : 3JIeKTPOHHBIE.

6. ®enepaabHbie HHPOPMANIMOHHO-00pPa3oBaTe/bHbIE MOPTAJIbI:

6.1. Enunoe okHO jgoctyma K o0Opa3oBaTelbHBIM pecypcaMm : (eaepalbHbId mopTan /
yupeautens OI'AOY AINNO LPTOIT m UT. — URL: http://window.edu.ru/ . — Texkcr
3JIEKTPOHHBIMN.

6.2. Poccuiickoe obpaszoBanue : ¢eaepanpHblii noptan / yupenutens ®IAOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 31eKTPOHHBIIA.

7. O6pa3oBaTesabHble pecypebl Yal'y:

7.1. Dnexkrponnas OuOmmoreka Yal'Y : moayns ABUC Mera-ITIPO / OOO «/lara
Okcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : st mojib3oBaTeneid
Hay4YHOI OnOIMoTeKu. — TeKCT : 3JICKTPOHHBIA.

CoracoBaHoO:
W
3am. Hayanenuka YUTuT / Kioukosa A.B. /17775 /22.04.2021 r.
JomxHoctb cotpyanuka YUTuT [(5(0) HOAITHCE” = nara

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbI

Aynuropun Ui MPOBENEHUS JIEKIUI U CEMUHAPCKUX 3aHITHH, JaOOpaTOpHbIX padoT, A
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTalluu, TPYNIOBBIX U MHAWBUIYAJIbHBIX
KOHCYJIBTALIM.

AyIUTOpUH YKOMILUIEKTOBAHbI CIIELUAIN3UPOBAHHON MeOenblo, yueOHOM Tockoil. Ayam-
TOPUM JUI TPOBEJEHHs JIEKIMHA O00OpYAOBaHbl MYJIbTUMEAUHHBIM OOOPYAOBaHHEM MJIsi MPEIo-
cTaBieHuss MHpopManuu Ooibiioi ayauropuu. llomemeHust st caMOCTOSTENbHON pabOTHI
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTu «VHTepHeT» u
obecrieueHreM JIOCTyNa K AJIEKTPOHHOUW HMH(OPMaIMOHHO-00pa30BaTEIbHON Cpelie, IEKTPOHHO-
OMOINOTEYHON CUCTEME.

13.CIIEIIUAJIBHBIE YCJOBUA JJIA OBYYAIOIIUXCSH C OI'PAHUYEHHBIMUA
BO3MOKHOCTAMMU 310POBbs

B cnyuae HeoOxonumocTH, 00ydaromMMCA U3 YMCIA JIMI C OFPaHUYEHHBIMH BO3MO>KHO-
CTSIMHU 310pOBbsI (IO 3asBJIEHUIO OOYYAIOLIErocsi) MOTYT IMpEANaratbCs OJHU M3 CIEAYIOLIUX Ba-
PHAHTOB BOCIPHATUS MH(MOPMAIMM C Y4ETOM UX HHIUBUAYAJIbHBIX MCUXO(U3MYECKHX OCOOEH-
HOCTEH:

— s JIML C HAapYIICHUSIMH 3pEHUs: B eYaTHOM (opMme yBelHueHHBIM IpudTom; B dop-
Me DJEeKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBos yueOHBIX MaTepHalOB B
ayauogopmar); B mnedatHo gopme Ha s3bike bpaiins; MHIUBUAyadbHbIE KOHCYJIBTAllUU C MpPHU-
BJICYCHHEM TH(IOCYpAONIEPEBOAUNKA; MHIAMBUIYaJIbHBIC 3a1aHUS U KOHCYJIbTAINH;

—  JUI JMIL C HAapyIIEHUsMHM CllyXa: B IledaTHOU Gopme; B popMe 3JIEKTPOHHOTO JOKYMEH-

Ta; BUJEOMATEpHAIbl ¢ CyOTUTpaMH;, MHIWBUAYaJIbHBIE KOHCYJIbTAIMM C NPUBJICUYCHHEM CYpIO-
NepPEeBOUNKA; UHIMBUyaJIbHbIE 3aJaHUSI U KOHCYJIbTALlUY;

— JUIsl JIAL C HApYIIEHUsIMU ONIOPHO-/IBUTATENBHOIO anmapara: B neyaTHol (opme; B dop-

Me 3JICKTPOHHOTO JOKYMEHTa; B ¢opMe ayaunodaiina; MHANBUAYaIbHbIC 3aJaHUS U KOHCYJIbTa-

1105058
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B cirydae HE0OXOAMMOCTH MCHOIb30BAaHUS B YU€OHOM IIPOLIECCE YACTUYHO/UCKIIOUUTENbHO
JUCTAaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOJIOTUH, opranuzamnus padots! [II1C ¢ obyuarommmucs c
OB3 u uHBaMUAaMHU NPEAyCMATPUBAETCS B 3JICKTPOHHOM NH(OPMAIIMOHHO-00pa30BaTeIbHOMN cpesie
C Y4E€TOM UX MHAMBHUIYaTbHbBIX ICUXO()U3UUECKIX OCOOEHHOCTEH.

Vg
PazpaboTuuk /é - /Wf%%c( ka2 /%( id %K c’%ﬁéﬂ/& A4

é{ﬂnucr, JIOJDKHOCTh OUO

22.04.2021 r.
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[Ipunoxenue 1

1. D1eKTpOHHO-0MOTHOTEYHbIE CHCTEMbI:

1.1. Iludposoit obpasosarenbublii pecype IPRsmart : 351eKTpoHHO-61OOTeYHAs CHCTEMA
caiit / OOO Kowmmauus «A# Ilm Ap Memma». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — PexxuM mocTyma: [uis 3aperdCTpHp. IOJNb30BaTeNeH. - Texer :
3JIEKTPOHHBIN.

1.2. O6pasoBarenbHas miIardopma IOPAVT : oGpa3soBaTelbHBIA pecype, 3JEKTpPOHHAs
oubmmoreka : caiit / OO0 OneKTpOHHOE H3IATENbCTBO IOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexum JoCTyna: Juist 3aperucTpup. nosb3osarenel. - Teker : DJIEKTPOHHBIN.

1.3. KoHcysbTaHT Bpaya. DIEKTPOHHAS ME/MIMHCKas GubnuoTeka : 6asa HaHHBIX @ CaHT /
0OOO Boicmas [KONAa OPraHW3ald M YNPABICHHS 3/PaBOOXpaHeHHeM-KOMIIICKCHBIH
MEIMIMHCKAN KoHCAnTHHT. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYTA: /ISl 3aPETHCTPHUP. I10JIb30BaTeNei. — TEKCT : 3/IeKTPOHHBIH.

1.4. Bonpmas MeIMIMHCKAS GHOIMOTEKA : SJIEKTPOHHO-OMOIHOTEUHAs CHCTEMa : CaWT /
00O Bykarr. — Tomek, [2022]. — URL: https:/www.books-up.ru/rw/library/ . — Pexmm nocryna: Juis
3aperuCTPHP. MONIB30BaTeNel. — TEKCT : SJIEKTPOHHBIHA.

1.5. DBC Jlaus : s1eKkTpoHHO-6m6mHMoTeuHas cucrema : cait / OO0 OBC Jlanb. — CaHkT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum noctyma: JULi 3aperuCTpHp.
nosb3oBatesieit. — TeKCT : AMeKTPOHHBIN.

1.6. OBC Znanium.com : 3IeKTpoHHO-OuGmHoTeyHas cucreMa : cait / OO0 3nanuyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum pjocTynma :@: i 3aperucTpup.
TOJIb30BaTENeH. - TEKCT : AMEKTPOHHBINA.

1.7. Clinical Collection : HayuHo-HHbOpManHonHas 6a3a manEbx EBSCO / EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-1191-
414b-8763-e978289f7e1 %40sessionmgr102 . — PesxuM A0CTyNa : Ul aBTOPH3. [IOJIb30BATENCH. —
TeKCT : DJIEKTPOHHBIN.
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