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1. IEJIX U 3AJJAYU OCBOEHUSA JUCHUITJIMHBI:

L]eny: Teopernueckasi ¥ MpakTUYECKask OJrOTOBKA CTYJEHTOB 10 METOAAM aHAJIN3a Ka-
YyecTBa OKPY>Karoleil MPUPOTHON Cpeibl 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.04.01  «Dxonoro-aHaqIuTUYECKUA KOHTPOJIBY» OTHOCHTCS K
BapUATHBHOW YacTH IUCIUIUIMH 10 BBIOOPY YYeOHOTO TUIaHA HANPABICHUS ITOATOTOBKH
«IKOJIOTUS W TPHPOIOIOIb30BaHKHe». JucuummmHa «9KOJI0ro-aHAIUTHYECKUI KOHTPOJIBY -
o0si3aTeIbHOE M BaXKHOE 3BEHO B CHCTeMe OOydeHus, OOecrneuuBaromiee YCBOCHHUE
(GyHIaMEHTAILHBIX TEOPETUYCCKUX 3HAHMH, Ha 0a3e KOTOPBIX CTPOMTCS BCS MOJITrOTOBKA
OyIyIIero 9KoJIora.

JluciumuinHa mpeAmecTBYeT U3YICHUIO KYPCOB U MPOXOXKICHUIO MPAKTHK: 3KOJIOTHICCKAs
DKCIIEPTH3a U CePTUPUKAIS, TIPOSKTHAS ACITCIbHOCTD, IPEIMILIOMHAS TPAKTHKA, TOJATOTOBKA

K TIPOIIelype 3alIUTHl M 3alI1Ta BBITYCKHON KBATH()UKAMOHHONW PaOOTHI.
Bropoii aucuumuinHoN 1o BIOOPY SABJISIETCS — MUKPOOPIaHU3MBbI U TIOYBA.

3. IEPEYEHb IIVIAHUPYEMbIX PE3YJIbTATOB OBYYEHHUSA IO JUCLMU-
IIVIMHE, COOTHECEHHbBIX C IHIJAHUPYEMBIMU PE3YJIBTATAMHU
OCBOEHUA OBPA30OBATEJBHOM MNPOI'PAMMBI

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

Ne Koa n naumenoBa- | IlepeyeHb mJIaHUPyeMbIX pPe3y/IbTATOB 00y4eHHS 110 AUCIHU-
n/n HHe peajiu3yeMoil | MJIMHE, COOTHECEHHbIX ¢ HHANKATOPaAMHM IO0CTHKEHUSI 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
3aIuTe

YMeTh: UCIONIB30BAaTh TEOPETHUECKHUE HKOJIOTMUECKHUE 3HAHUS B
MIPaKTUYECKON MPUPOJOOXPAHHON JEATENBHOCTH; IPOBOIUTH NIPH
9KOJIOTMYECKUX HCCIIEIOBAHUIX OLEHKY pPHCKa MPOSBIEHUS MPH-

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.
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4. OBIIAA TPYJOEMKOCTb JUCHUITJIMHBI

4.1 O0beM IMCHHMILUIHHBI B 3a4eTHBIX equHuIax (Bcero) — 3 3ET

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

KonnuectBo yacos
(dbopma 0OyueHus - ouHas)
By yueOHol paboThl B 1.4. mo cemect-
Bcero no mnany pam
3
KonTakTHas pabota oOydaromuxcs ¢ npemnoja- 54 54
BaTeJIeM
AyIUTOpHBIC 3aHATHS: 36 36
Jlexumn 18 18
[TpakTHyeckue U CEMUHAPCKUE 3aHITUS HE MPEyCMOTPEHBI HE TIpeycMOTpe-
HBI
JlaGopaTopHbie paboThI (71a00paTOPHBII MpaK- 36 36
THUKYM)
CamocTtosTenbHas paboTta 54 54
Bcero gacoB nmo qucuurumHe 108 108
Texymuit KOHTPOIIb (KOJIUYECTBO U BUJ: KOH- YcTHBIN ompoc, VYerHbli onpoc,
TpoOJbHas paboTa, KOJIJIOKBUYM, pedepar) TECTHUPOBAHUE, TEeCTUPOBaHUE,
JOKJIAJL JIOKJIA]T
Kypcosas pabora HE TIPeyCMOTpEHa HE TIPeyCMOTpe-
Ha
Buibl mpoMeKyTOYHOTO KOHTPOJIS (9K3aMEH, 3a4uer 3a4er
3a4er)
OO011ast TPYA0EMKOCTh B 3a4ETHBIX €JMHULIAX 3 3

B cnyuae neobxooumocmu ucnonv308anus 6 yueOHoM npoyecce YacmudHO/UCKIIOUUMENbHO
OUCMAHYUOHHBIX 0OPA308AMENbHBIX MEXHOL02ULL 6 Mabuye uepes cleul YKa3bleaencst KOJIU4ecmeo
yacoe pabomsl IIIIC ¢ obyuarowumucs ons nposedenus: 3aHAMUN 8 OUCMAHYUOHHOM hopmame ¢

NPpUMEHEHUEM I/IEKNPOHHO20 O6yll€H1/lﬂ.

4.3 Conep:xanue TMCHUIIUHBI (MOayJisi). Pacnipenesienne 4acoB mo teMaM M BH-

Aam yyeOHoM padoThI:

®opma o0yueHus OuHas
Buabl y4eOHbIX 3aHATHH dopma Te-
AyAUTOpPHBIC 3aHATHA |3aHATHA KyIero
Cawmo- KOHTPOJIsI
Ha3Banmue u pa3nesoB u | Bce- B HHTEP- p
cTos- 3HAHUH
TeM ro JlabopaTop- | akTHB-
Jleknun . TeJbHas
Hble padoThl| HOM
padora
dopme
Pa3nes 1. Jk0/10r0-aHATUTHYECKH I KOHTPOJIb KAK CTPYKTYPHasl 4YaCTh OXPAHbI OKPYIKAI0-
el cpeabl
Tema 1 Ilpenmer, cTpyk- TECTUPOBA-
Typa ¥ 3aa4y 3KO0JIOr0- 8 2 ) i 6 HHe, colece-
AHAIINTUYECKOTO KOH- JOBaHUE
TPOJISL.

®opma A
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Pa3znes 2. IJKOTOKCUKAHTBI B OKPY:Kalolllel cpee

Tema 2 OOmas xapakre- TECTHPOBa-

PHCTHKA YKOTOKCHKAHTOB, 8 9 i i 5 HHe, cobece-

KOHTPOJIMPYEMBbIE 3KOTOK- JI0BaHUE

CHKAHTHI M BEIIECTBA.

Paznen 3. XumMnueckuii coctaB NpupoIHbIX 00bEKTOB

Tema 3 Xumuueckuit co- TECTUPOBA-

CTaB MPHUPOAHBIX OOBEK- HHe, cobece-

TOB: BOJIa, BO3/yX, aTMO- 8 2 - - 6 J0BaHKE

cdepHble 0CaaKH, MTOYBBI,

JIOHHBIE OTJIOKECHHUS.

Pa3nen 4. MeToabl XHMUKO-aHATUTHYECKOT0 KOHTPOJISI

Tema 4 Ot6op mpob BO3- TECTHPOBa-

ayxa. 14 2 6 3 6 Hue, cobece-
JIOBAHHE

Tema 5. Ot60p 1po6 BOBI TECTHPOBa-

1 BOJIHOU OHOTBHI. 14 2 6 3 6 Hue, codece-
JIOBaHHE

Tema 6 OT6op pob mou- TECTHPOBA-

BBI, PEYHBIX U MOPCKHX 16 2 8 3 6 HHe, cobece-

OTJIOJKCHMI, IIIIAMOB. JIOBaHHE

Tema 7. MeTonanl u3Bie- TEeCTUPOBa-

YEeHUS 3ar pSA3HSAIOMINX 16 2 3 3 5 HHe, cobece-

BEIIIECTB M3 BOIbI, IOYBHI JIOBaHHUE

U BO3JlyXa.

Tema 8. DxoaHamuTH4e- TECTHpOBa-

CKUH KOHTPOJIb OOIIUX HHe, cobece-

nokasaresel 3arps3HeHus 16 2 8 3 6 JIOBaHHE

BOJI, Ta30B M MApOB B BO3-

JTyXe, MOYB.

Pasnen 5. HopmaTuBHO-TeXHMYecKOe M MeToAMYeckoe o0ecniedenue JAK

Tema 9. [IpaBoBas perna- TECTUPOBA-

MEHTAIMS ¥ HOPMaTHUBHO- HHE, cobece-

TEXHUYIECKOE U METONYE- 8 9 i ) 5 JOBaHUE

cKoe o0ecrieyeHue KO-

AHATUTHYECKOTO KOH-

TPOJISL.

BCETO 108 18 36 18 54

5. COAEPKAHUE KYPCA
Pa3zgesn 1. Dko/10ro-aHaIuTHYeCKN KOHTPOJIb KAaK CTPYKTYpPHasi 4acTb OXPaHbI
OKpY:KamlIeil cpeabl
Tema 1. IIpeamer, cTPyKTypa M 32724 3K0JIOI0-aHAJUTHYECKOTr0 KOHTpoJs. [Ipen-
MET, CTPYKTYpa M 3aJaud 3KOJOro-aHAJIUTHUYECKOro KOHTpois. KoHTposnmpyemble 0ObEKTHl U
KOMITOHCHTHI. MGTOILOJIOFI/ISI OKOAHAJIUTUYICCKOTO KOHTPOJIA.

Pa3jen 2. JKOTOKCHKAHTHI B OKPY:KaloOLIeil cpeje.
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Tema 2. O0masi XapaKTepuCTHKA 3KOTOKCHKAHTOB, KOHTPOJHMPYeMble IJKOTOKCUKAHTBI U
BemiecrBa. OOmIas XxapakTepUCTHKA 3KOTOKCUKAHTOB. KOHTpomupyeMble SKOTOKCUKAHThI U Be-
mectBa. buomarnudukanus. buokonnenrpupoBanue. Hanbosnee omacHble TOKCHKAHTBI: TsDKE-
JIble TOKCUYHBIE METaJUIbI (PTYTh, KaJMUI, CBUHEL), XJIOPOPTaHUUECKUE NECTULIUABI, JUOKCUHbI
U TMOKCHHITOIOOHBIE BEIIECTBA, MOJUIMKINYECKAE apOMAaTHUECKUE YTIIEBOIOPOJIbI. DKOTOKCH -
KaHTBl B aTMoc(epe: a’3po30Ji, CMOT, TapHUKOBBIM 3(p(eKT, 030HOBBIE ABIPHI, €CTECTBEHHAS U
AHTPONIOTEHHAas paauanys. DKOTOKCUKAHTHI B BOAE U MoYBe. VICTOUHMKH MOCTYIUIEHHUS SKOTOK-
CHUKaHTOB B OKPYKAaIOILYIO CpELy.

Paznen 3. XuMnueckuii coctaB NnpupoHbIX 00HEKTOB.
Tema 3. XumMu4eckuii cocTaB NMPUPOAHBIX 00bEKTOB. XUMHUUYECKUN COCTaB BOJbl, BO3AYyXa,
aTMOC(EPHBIX OCaJIKOB, I0UBbI, JOHHBIX OTJIOXKEHUI.

Pazjen 4. MeToabl XMMHKO-aHAJTUTHYECKOTO KOHTPOJIS.
Tema 4 OT60p npod Bo3ayxa. MeTopl ¥ CIOCOOBI 0TOOPa MPOO BO3AyXa: TUIBI KOHTEHHEPOB,
a/ICOpOIIMOHHOE YIIaBIMBaHNUE, KPUOTEHHOE KOHIIEHTPUPOBAHHE, COPOITHSL.

Tema 5. OT60p npod BoAbI U BOAHOI 6MOTHI. MeToaka oTO0Opa Mpod A MUTHEBBIX BOJ, W3
MPUPOJIHOTO BOJHOTO UCTOUYHUKA U CTOYHBIX BOJ. MeToanka or6opa npod BOAHON OUOTHI.
Tema 6. OTO0p NP0o0 MOYBBI, pEYHBIX 1 MOPCKHX OTJ10KeHUIi, nu1amoB. Kinaccudukanus

MCTOJOB aHaJIn3a: I104YB, MOPCKHUX U PCUYHBIX OTHOH(@HHﬁ, I1J1aMoOB.

Tema 7. MeToabl U3BJICYCHUS 3arPA3HAIOLIMX BELIECTB M3 BOAbI, NOYBLI U BO3ayXa. MeTto-
JIbI U3BJICUCHMSI 3aTrPS3HSIONINX BEIECTB U3 BOJBI: METOJIBI MPAMON UHBEKIUU (XpomaTorpadu-
YeCKHe METOJbI, CIIEKTPAIbHBIE U AJIEKTPOXUMUYECKUE METObI), JKUIKOCTHO-KUJAKOCTHAS IKC-
Tpakuus, TBepAodazHas 3KCTpakius, TBepAo]azHas MUKPOIKCTpaKius. MeTolbl WU3BICUCHHS
3arps3HAIONIMX BEIIECTB M3 MOYBHI: TEPMOIECOPOLNS, KUIKOCTHAS IKCTPAKIIUSA, SKCTPAKIIUS B
MHUKPOBOJHOBOM TI0JI€, SKCTPAKIIUS CYOKPUTHYECKON BOAON, CBEpXKpUTHUECKast (ITFOMTHAS DKC-
Tpakius, napodasHelii aHau3. MeTopl N3BIEUSHHSI 3arpsI3HAIONINX BEIECTB U3 BO3/AyXa: Tpa-
BUMETPUYECKUN METOJI, aTOMHO-PMHUCCUOHHBIN METO/.

Tema 8. JxoaHAIMTHYECKHIT KOHTPOJb OOINMX IOKa3aTeseil 3arpsi3HEHUsI BOJA, I'a3oB H
NapoB B BO3/yXe, NOYB. DKOAHAIUTUYECKUI KOHTPOJb OOIIMX MOKa3aTeseil 3arpsa3HeHHs BOA:
MYTHOCTb, IIBETHOCTb, BKYC U 3aIlaX, yJeJlbHas 3JIEeKTPOIIPOBOIHOCTD, OOIIEe COJIepKAHNE a30Ta
u Qocdopa, obmmit opranmyeckuin yriaepon (OOY), pacTBOPUMBIM OPraHUYECKUH YTIEPO
(POY), XIIK, BIIK, pH, >xecTKOCTh. DKOAHATUTUYECKUN KOHTPOJIH Ta30B M MapoOB B BO3AYXE:
OmnpeesieHUuEe B BO3JyXe COEMHEHUIN CEepbl, COEIUHEHUHN a30Ta, a3p030JIei, MbUIH. DKOaHAJIUTH -
YEeCKUIl KOHTPOJb 3arpsi3HEHUs MOYB: arpOXMMHUYECKHUE CBOWCTBA MOYB, ONPEIEICHUE TOKCHY-
HBIX METAJJIOB, NECTUIIMI0B, HE(PTEPOTYKTOB, TOKCUYHBIX OPraHMYECKHUX BEIIECTB.

Pa3znen 5. HopmaTuBHO-TeXHHYeCKOe U MeToau4ueckoe odecnieuenne JAK.

Tema 9. IIpaBoBasi per;iaMeHTallusi ¥ HOPMATHBHO-TEXHUYECKOEe M METOANYEeCKOoe odecrie-
YeHHEe IKOAHAIUTHYECKOr0 KOHTPOJIS.

HopmartuBHbIE MOKa3aTenu KauyecTBa OKpyKaromiei cpeapl. Kitaccbl TOKCHYHOCTH XUMHYECKUX
BerecTB. MeTouku 0T00pa mpod BOJBI M BOJHOM OMOTHI, BO34yXa, TOYB U JIOHHBIX OCAIKOB.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHSATUI

JlanHbIil B paboTt He peaycMoTpeH YII.
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7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN ITIPAKTUKYM)

JlaGoparopHasi padora Nel
(¢hopMma npoBeeHUs1 — KPYIJIbIi CTO.)

Tema. OT00p P00 MOYBHI

I]ens: HayynTh CTYACHTOB OTOMPATh IPOOKI ITOYB
Cooeporcanue: 1. O3nakomnenue ¢ 'OCTom
Peszynvmameut: [Tponssectr 0TOOP, BHITIOIHUTH POOOIIOATOTOBKY.

Xoo pabomer:

IIpyu 5K0JIOTMYECKOM MOHHUTOPUHIE ITOYB BA)KHBIM 3TAalloM SBISETCS OTOOp Mpod s
a”Hasinza. OT6op npob noussl npousBoaar B coorsercTBur ¢ 'OCTom «Oxpana npupossl. [lou-
Bbl. MeTo/1b1 0TOOpa M NOATOTOBKHU P00 AJIs1 XUMUYECKOT0, OAKTEPHOIOTHYECKOTO U T€IbMHH-
TOJIOTHYECKOTO aHanmu3ay. CTaHJapT MpenHa3HaueH Ui KOHTPOJS OOIIEro M JIOKAIBHOTO 3a-
I'PSA3HEHUS MOYBbI B pallOHAaX BO3JCHCTBUS MPOMBIIUIEHHBIX, CEIbCKOXO3HCTBEHHBIX, TPAHC-
MOPTHBIX U XO35HCTBEHHO-OBITOBBIX UCTOYHUKOB 3arpsI3HEHHUS.

Toueunsle poObI OTOMPAIOT METOIOM KOHBEPTA, 110 AUArOHAIU WU APYTUM CIOCOOOM, UCXOs
U3 TOTO, 4TOOBI KaXKAast Mpoda MpeacTaBisiia coO00M YacTh OYBBI, THIIMYHOH JUISI TEHETUIECKUX
TOPU30HTOB.

O06benuHeHHYI0 TPoOy rOTOBST U3 ToUeUHbIX Mpo0. [Ipu onpeneneHnn B moyBe MOBEPX-
HOCTHO-PACHPEENSIONINXCS BelecTB (HePTh, HEPTENPOAYKThI, TSHKEIbIE METANJIbl) TOUEUHbIE
poObl 0TOMPaOT nmocyoifHo Ha riyoune 0; 5 u 20 cm maccoit a0 0,2 kr. IIpu ananuze 3arpss-
HEHMsI TTOYBBI JIETKOJIETYUYHUMH 3arpsi3HUTEISIMU TOYEUHbIe TPOObI OTOUPAIOT MO BCEW ITyOuHe
MOYBEHHOTO TPO(GHIS W TOMEIAIOT B CTEKJSTHHBIE €MKOCTH, 3aKPHIBAIOIIMECS TE€PMETHYHO
Kpbllkamu. [IouBy aHaMU3MPYIOT B JIeHb 0TOOpa 1pol. IIpu HEBO3MOXKHOCTH OBICTPOrO aHAIU-
3a IpOoOBI XpaHAT B OINPECIICHHBIX YCIOBHAX, OMMMCAHHBIX B MeTOAWKaX. IIpn HEOOX0MuMOCTH
JUTUTEIHHOTO XpaHeHus (6oree Mecsia) B mpoObl J0OABISIOT KOHCEPBUPYIOIIUE BEIECTBA, pe-
KOMEH/IOBaHHBIE B METO/IMKAX B KAKIOM CIIydae JJisi KOHKPETHBIX BEIIECTB.

Bonpocwel k meme:
1. Yro Takoe oObeauHEHHAS TPOOa TOYB?
2. Korna npoBoJsT aHAIN3 MMOYBEHHBIX MPOO?

JlabopaTopnasi padora Ne2
(¢opma npoBeneHus: — adopaTopHasi padoTa B MaJIbIX Tpynnax)

Tema. Onpenenenue cyib(paT-HOHOB B N0YBE

I]ens: HayuuTh CTYACHTOB ONPEACIATH CYJb(haT-MOHBI B TOYBEHHOM Mpobe.
Cooepicanue:
1. ITpuroroBiieHUE PEAKTUBOB.
2.IlocTpoenue rpagyupoBOYHOTO rpaduka.
Pezynomamur: OnipeienieHue cynb(paT-uoHOB B MOYBEHHBIX MPpo0ax

Annapamypa u peakmugul
DOTOITEKTPOKOTOPUMETP.
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Mepuble k051061 BMECTUMOCTBIO 50 M1 — 8 1IT.
[TuneTrkn BMecTuMOCTBIO 5, 10, 25 M.
CrannapTHblii pacTBOp, coaepskamuii 1 Mr/ M SO42-HOHOB:

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

bapwuii xnopuctsrii, 0,01 M pactsop: 2,0807 r BaCl, mim 2,4430 r BaCl, - 2H20 pactBo-
psaroT B 600 Mt quctuiumupoBanHo# Bojabl, 1o6asisitor 100 i HCI (1:1) u noBoaaT o6beM riu-
LIepUHOM 110 111

Ilocmpoenue zpadyuposounozo zpagpuxa

N3 ocHOBHOro pacTtBopa TrOTOBSAT pabO4Mil CTaHIAAPTHBIM PacTBOpP C KOHLEHTpaluei
K2S04 50 mxr/mi pazdasienuem B 20 pas.

B mepubie kon6b1 BMecTuMocThio 50 Mt BHOcaT 50, 100, 150, 200, 250, 300 MKT Cyib-
(dar-uonoB, mo 10 ma ocaxnaromero pearenra (BaClz) u Boabl 1o metku. Comepxumoe Koo
THIATENFHO MEepeMeNnBaioT U GoToMeTpUpyroT yepe3 10 MUH B KioBeTe ¢ pabodeit aymHoM 1 —
5 cM nipu ayuHe BoJHBI 520 HM.

Xox aHaym3a

B Mepnyto kondy nepenocst 10 — 25 M1 BOJIHOM BBITSKKH U3 TOYBEL. B K0NOy 100aB-
a0t 10 M1 ocakaromiero peareHra M Boabl A0 MeTku. Yepes 10 MUH QOTOMETpUPYIOT Kak
IIPU MIOCTPOEHUH I'PaTyUPOBOYHOTO rpaduka.

Copnepxanue cynb(}aT-uOHOB B [TIOUYBE PACCUUTHIBAIOT 1O (OpMYyJIe, MI/KT:

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

00BeM, B3ATHIN AJS TTOMyYEHUS] BOJAHON BBITSDKKH, MIT; Vi, — 00bEM alTMKBOTHOM YacTH BOJI-
HO BBITSDKKH, B3STOM IJIS aHAJINW3a, MJI;, @ — HaBECKa IIOYBHI, T.

Bonpocwt k meme:
1. C moMomipro Kakoro METO/1a ONPEACTSIOT CYIb(aT-uOHBI B TOYBAX?
2. B Kakux mouBax COICPKUTHCS OOJBIIOE KOJTMIECTBO CYIb(aT-noHOB?
3. Hcrounuku mocTyIuieHus Cyab(haT- HOHOB B ITOYBY.

JlaGoparopHas padora Ne3
(¢opma npoBenenust — 1adopaTopHasi paboTa B MaJIbIX IPyNnax)

Tema. Onpenenenue HUTPATOB B NOYBE

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

Cooeprcanue:
1.IIpuroroBiieHNE PEaKTHUBOB.
2.IloctpoeHue rpafyupoBOYHOTO rpaduka.
Pe3ynomamet. OnipenesieHre HUTPATOB B TOUYBEHHBIX TPpoOax

Annapamypa u peakmugul
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Honomep ¢ HUTPATCENEKTUBHBIM U XJIOPCEPEOPSIHBIM 3JIEKTPOIaMHU.
KBacupe! amromokanueBsie, 1 %-Hblil paTBOp.
CranpaptHblil pactBop HuTpara kanus, 0,1 M. ['otoBsar pactBopennem 10,11 r HuTparta kanus B

1%-noM pacTBOpeE altOMOKAIUEBBIX KBACIIOB B MEPHOH KoJIOe Ha 1 1.

Kon6s1 MepHBIE BMECTUMOCTBIO 50 MJT — 5 TIT.
Crakanbpl XUMHYecKHe BMeCTUMOCTRIO 100 M1 — 2 1T, [IuneTkn BMecTUMOCTBIO 1,

5, 50 miI.

Ilocmpoenue epadyupogounoeo epagura
T'OTOBAT pacTBOPHI C KOHIEHTparmeil Hutpata kamus 102 ,10°, 10* M B MepHBIX KolI-

6ax BMeCTMMOCTbIO 50 MJI mociieloBaTeNbHbIM pa30aBICHUEM CTAHAAPTHOTO U MPUIOTOBIICH-
HBIX PacTBOPOB | %-HbIM pacTBOPOM AJTIOMOKAIMEBBIX KBACLIOB.
PactBOpBI IIepeMeINBaIOT, NEPEHOCAT MIOCIEI0BATEIbHO B CTAKaH, HAYMHASA C PacTBOPA

HaVMEHbIIIEW KOHIICHTPALMK U 3aKaHYMBasl CTaHIaPTHBIM PACTBOPOM, OIIyCKAIOT B PaCTBOPBI

anekTpoas! 1 u3mepsaT J/IC. Ilepen norpyxeHuem B pacTBOPBI AIEKTPOABI IIPOMBIBAIOT BO-
JIOW, OCTaTKU KOTOPOH yAamstoT GUIBTPOBAIBHON Oymaroii.

[To momy4eHHBIM JaHHBIM CTPOSIT TPaayUpOBOUYHBIN rpaduk B KoopauHarax E, MB —
pNOs'.
Xoo ananuza npu onpeoeieHuu HUMpamo8 6 nouge

IlepenocsaT B crakad 20 r BO3AYIIHO-CYXOW MOYBBI, NPUIMBAOT 50 MII allFOMOKAJIUEBBIX
KBacloB ¥ B30anTeiBaloT 30 MUH. B MoIy4eHHYIO CYCIIEH3MIO OMYCKAIOT AJIEKTPOJAbI U U3MEPSI-
10T DJIC. o rpagynpoBouyHOMY rpaduKy HaXOAAT COJEpKAHUE HUTPAT-UOHOB B MpoOe.
Copep:xaHue HUTPAT-HOHOB B MTOYBE (MI/KT [TOYBbBI) PACCUUTHIBAIOT MO (opMyJie

CMMiVo - 1000
XX =

aa
rae C — KOHIEHTpalus HUTPAaT-UOHOB B aHAJIM3UPYyeMOol npo0e, HalJiIeHHas! U3 TPalyMpOBOYHO-

ro rpaduka, MOIb/1; M — MoJispHas Macca HUTPAT-UOHOB, T/MoJb; Vo — 00beM BOJIBI, B3SITOM
JUTSI TIOJTYYEHUS BOJTHOM BBITSDKKH, MJT; @ — HaBeCKa MOYBHI, T.

Bonpocw K meme.
MCTOI[I/IKa OIIPCACIICHUA HUTPATOB B ITIOYBC.
Hcrounukn IOCTYIUICHUA HUTPATOB B ITOYBY.

Bimmsgumne HUTPATOB Ha paCTCHU:, )KUBOTHBIX W YCJIOBCKA.

M owbdhE

IT/IK HUTpaATOB B ITOYBE.

JlaboparopHasi padora Ne4.

(¢popma npoBeneHust — 1adopaTopHasi padoTa B MaJIbIX Tpynnax)
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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 6ygeprot cnocooHoCmu nous.

Annapamypa u peakmugol
XnopoBogopoanas kuciora, 0,1 M pactsop.
Honomep yHUBEpCATBHBIN ¢ CUCTEMOMN CTEKJISTHHOTO U XJIOPCEPEOPSHOTO 3IIEKTPOJIOB.
MarsuTHas MelanKa Wik poTaTop.
ITunerka BMecTUMOCTBIO 20 M.
XUMHU4YecKre cTakaHbl BMECTUMOCTBRIO 150 M — 4 1.

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

BBICYIIMBAIOT JI0 BO3JIYIIIHO-CYXOI'O COCTOSIHHSI, U3MENbYAIOT B (apPopoBOii CTyMKe U MPOCEH -
BaIOT uepe3 cuto ¢ nuamerpom oteeperuii 1,0 mm. K mouse B mepBom crakane no0aBisror S0
MJI JUCTHILTMPOBAHHOM BOJIBI, @ BO BTOpoM cTakane — 20 mut 0,1 M pacTBopa XJI0pOBOIOPOIHOM
KHCIOTHI (2 Mmodst) U 30 MJT TUCTHIITMPOBaHHOM Boibl. O0€ mpoObl EpeMEeNINBaOT B TEUEHNE
yaca Ha poTarope Wwid MarHuTHo Memanke. [locne orcrauBanust B Teuenune 10 MuH 1o 25 M
KHUJKOCTU HaJ OCaZAKOM M3 KaXKIOro CTaKaHa OCTOPOXKHO CIMBAKOT B YUCTBIM CYyXOW CTakaH U
nu3MepsIoT pH MOYBEHHBIX BBITSKEK Ha HOHOMEpE B CHCTEME CTEKJISTHHOTO M XJopuacepeopsi-
HOTO 371eKTpo10B. OneHnBaoT u3MeHenre pH nocne gno6aBneHust KUCIOTH U Oy(hepHOCTH 1MOYB
K KHCIIOTHBIM OcaJkaM (CM. Ta0n. 1) u oOBICHIIOT MexaHu3M Oy(depHOro AeMCTBHs HUCCenye-
Mmoii noussl. ApH = pHxonTtp - pH HCI .

Tabnuna 1.
A pH bygeprnocmo nous
>35 OueHp HU3Kas
35-25 Huskas
25-15 Cpennsist
15-1,0 Berimie cpenneit
<10 Bricokas
He camxaercs OueHb BhICOKas

JlabopaTopHasi paGora NeS.
(popMma npoBeneHus — jadboparopHasi padoTa B MaJIbIX IPyNIax)
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Tema. Onpenesienne cogep:KaHUsi AKTUBHOI'O XJIOPa B MUThEBOI, MPUPOTHOMI
U CTOYHBIX BOJAX

I]ens: HAy4INTh CTYIEHTOB OINPENENATh COJAEPKAHNE AaKTUBHOT'O XJIOpa B BOJE.
Cooepicanue:
1.ITpuroroBneHne peakTUBOB.
2. OnpeneneHyne KOHUEHTPALUU «aKTUBHOTIO» XJIOpa.
Pezynomameut: onipeieieHUE aKTUBHOTO XJIOPA B BOAOIIPOBOAHOMN, IPUPOIHON BOJIE U B
CTOYHBIX BOJIaX
Arnmnaparypa u peakTUBbI
Honomep ¢ xstopuacepeOpsHbIM U INIATHHOBBIM 3JIEKTPOAAMHU.
VYKcycHast KUCIIOTa JIesiHasL.
Homun xanns.
Tuocynbdar varpus, 0,005 M.
XuMmudeckue crakanbl BMecTUMOCThIO 400 mit. bropeTka BMecTH-
MOCTBIO 5 MIIL.
Xoo ananusa

B xumuueckuil crakaH HachbIIalOT OKOJIO 1 I' MoAMIA Kalus U pacTBOPSAIOT €ro B 2 M
JUCTUUTMPOBAHHOM BOJBI, 3aT€M J00ABISAIOT 5 MII JIeHOW yKCycHOU KuciaoTsel U 300 mit uc-
CJIelyeMOil BOJIbI TIPU MPEINOIIOKUTETHLHOM cojiepkanun "aktuBHoro" xmopa 0,1 — 1,0 mr/m.
Crakan nomMemniaroT B TeMHOe MecTo Ha 10 muH. Beigenusmmmiics ion ortutpossiBatot 0,005 M
pacTBOpoM THOCYJIb(aTa HaTpUs B CUCTEME IJIATHHOBOIO M XJIOPUIACEPEOPSHOIO 3JIEKTPOJIOB
70 TIOCTOSIHHOTO 3HaueHusl moreHuuana. [lapannenbHO NpOBOAST TUTPOBAHUE KOHTPOJIBHOM
po6sI (500 Mt qucTHITMpPOBaHHOM Bobl). KoHIleHTpanuio "akTHBHOTO" XJI0pa pacCUMTHIBAIOT
1o opmyne, Mr/i:

(W1 —2)CC - 35,45 - 1000
X =

v
rae Viu V2 — o0beMbl pacTBopa THOCY/Ib(aTa HaTpus, 3aTpayeHHbIE Ha
TUTpOBaHHE pabouell U KOHTPOJIBbHOW MpoO COOTBETCTBEHHO, MJ; C — KOHIIEHTpaLus THO-
cynb(ara HaTpusi, MOJIb/I1; V — 00beM pOoObI, B3ATOM 715 aHAU3a, MIL.

JlabopaTopHas padora Ne6
(¢opma npoBenenust — 1adopaTopHasi paboTa B MaJIbIX IPyNnax)

Tema. Onpenenenue pacTBOPEHHOI0 KMCJI0POAa B BojJe BOJ0eMOB, BOJOIIPO-

BO/JHOM BOJle H CTOYHBIX BOJAX.

Ilens: HayYNUTh CTYJIEHTOB ONPEIENATH COIEPKAHNE PACTBOPEHHOIO KHCIIOPO/1a B BOJIE.

Cooepicanue:

1.OnpeneneHne paCTBOPEHHOTO KMCIOPOJa B BOJAOIPOBOAHOMN BOJE.

2. Onpenenenre pacTBOPEHHOI0 KUCIOPO1a B IPUPOJHOU BOJE.

3. OnpexeneHue paCTBOPEHHOTO KMCIOPOJa B CTOYHBIX BO/IAX.

Pesynomamer: OnpeniesieHre pacTBOPEHHOIO KUCJIOPO/ia B BOJIE BOJOEMOB, BOJOIIPOBOIHON BO-

JI€ ¥ CTOYHBIX BOJIaX.

Annapamvpa u peaxkmuebl
dopma A Crpanuna 10 u3 22
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HoHomep ¢ MIaTHHOBBIM U XJIOPUACEPEOPSIHBIM JIEKTPOJAMH.

CxuistHKa JU1s1 0TOOpa MPOO BOJIBI.

Kucnoponusie ckisgsHku. X BMECTUMOCTDh HAaXOJAT B3BEUIMBAHUEM: OIPENEISIIOT Maccy
TIIATENILHO BBICYIIEHHOM MyCTOM CKIISIHKH BMECTE ¢ MPOOKOH W Maccy ee MOcie HaroJ-
HEHMsI TUCTWITUpOoBaHHOM Boao# npu 20°C ¢ 3aKpbITON MPOOKOii.

[Iunerkn BMecTuMOCThIO 1, 2 11 10 M.

broperka BMeCTUMOCTBIO 25 MII.

Xumuaeckue ctakanbl BMecTUMOCThIO 300 — 400 mut. Cynbsdar maprania

(1), 40 %-wubrit pacTBOp.

I'unpoxcun kanus, 70 %-HbII pacTBOP.

Cepnas kucnora, pactsop 1:4.

Tuocynedar Harpus, 0,02 M.

WNonun xanus, 15 %-Helii pacTBop.

Xo0 ananusza

B xucnoponHble CKISIHKH, 3alI0JHEHHBIE J0BEpXY MpoOOii, BBOIAT MUIETKONW 2 MII pac-
TBOpA COJIM MapraHua. J{jas 3Toro HarmoJIHEHHYIO 3TUM pacTBOPOM IUIETKY MOTPYXkaroT 10 ca-
MOTO JTHa KMCJIOPOJHOM CKJISHKH, 3aT€M OTKPBIBAIOT €€ BEPXHHM KOHEIl U MUIETKY MEUIEHHO
BBIHUMAIOT. [[pyroil nmunerkoil mpubaBisAioT K npode 2 mil pacTBopa rujapokcuia kamus. Kon-
YUK STOW MHUIIETKH OMYCKAIOT TOJBKO MOJI YPOBEHb KHUJIKOCTU B TOPJBIIIKE KHUCIOPOIHOU
CKISTHKU. CKIISIHKY OCTOPOKHO 3aKpBIBAIOT TakK, 4YTOOBI 101 MPOOKON HE 00pa30BaJIUCh My3bIph-
KM BO3JyXa. ['Opio CKISHKM ONOJACKMBAIOT BOAOW M COAEPKUMOE XOPOIIO MEepPEeMEIINBaIoT,
IepeBopaurBas CKISHKY /10 00pa30BaHUs XJIONMbEBHUJIHOTO OCaJKa. DTy Olepaunuio (puxcanuu
KHUCJI0POAa He0OX0AUMO MPOBECTH HETIOCPEACTBEHHO Ha MeCTe B3ATUS MPOOBI BOJBI Y BOJOEMA.
JlaroT ocagKy ocecTh Ha JHO CKJIIHKH, OTKPBIBAIOT CKJISTHKY M HalMBaroT B Hee 10 mu1 pacTBOpa
CEepHON KHCIIOThI, BHOBb 3aKpBIBAaIOT NMPOOKOH. TIiarenbHO MepeMemnBalT U KOJIMYECTBEHHO
MEPEHOCAT B CTAKaH Ul TUTPOBAHUs, TOOABISIOT 2 MJI HOJU/Ia Kalusl, IepeMELINBAlOT, TUTPY-
10T BBIICTUBIIMICS WO/ MOTEHIIMOMETPUYECKH THOCYIb()AaTOM HATPHs 10 MOCTOSIHHOTO 3Hade-
HUS NOTEHIMANA.

Coz[epxcaHHe PaCTBOPCHHOT'O KHUCJIOPOJa PACCUUTBIBAOT 11O (bOpMyJ'IC, MTI/II:

Wy~ (C- 8- 1000
X =

(W2 —13)
e Vi— 00beM pacTBOpa THOCYJIb(aTa HATPHUsl, N3PACXO0BaHHBIH Ha
TUTPOBAHUC, MJI;
C — KOHIIEHTpAIMs THOCY/Ib(aTa HaTPUs, MOJIb/JI;
V2 — 00beM KUCIOPOIHOMN CKISHKH, MIT;

V3 — 00mmii 00beM peakTUBOB, TPUOABICHHBIX B KUCIOPOIHYIO CKIISTHKY TSl (PUKCAITMH KUCIIO-
pona (2+2+10 mu).

Bomnpocs! k Teme:

1. Tlpm pacuere Kakux Mmokaszaresieii HeOOXOMMO 3HATh COJEP)KaHIE PACTBOPEHHOTO
KHCII0poia B Bozie?

2. O yeM CBHIETENBCTBYET HU3KOE COJIEPKaHNE PACTBOPEHHOTO KHCIOPOa B BoJiE?
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JlabGoparopubisi padora Ne7.
(¢popma npoBeneHus: — jadopaTopHasi paéoTa B MaJIbIX Tpynnax)

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

Ilens: HAYIUTD CTYJICHTOB ONPEIEISTH COACPKAHNE HUTPATOB B TUTHEBBIX M MMPUPOJIHBIX BOJIAX.
Cooeporcanue:

1. TlpuroroBiieHUE PEaKTHBOB.

2. 3HAaKOMCTBO C METOJUKOH.

3. TlocTpoeHue rpaaynpoBOYHOTO rpadukKa.

4. BbINOIHEHHUE ONPEICIICHUSI HUTPAT-HOHOB B HCCIICAYEMbIX 00pa3Iiax.
Pe3ynbmamet: HaX0XKACHUE 110 TPATYUPOBOYHOMY I'paduKy COIEpKaHHE HUTPUTOB B BOJIE.

[Tpu comepkaHuK B MPUPOTHBIX BOJIaX HUTPATOB B KOHIEHTparusx oosee 0,3 Mr/i pas-
BUBAIOTCS] CHHE-3eJIeHbIe Boopociu. [IpenenbHo 1omycTuMble KOHIIGHTPAMU HUTPATOB (MI/11),
yctaHoBiieHHbIe B PO niu pekomenayemsie BO3, cnenyrommue (Tadsm. 1).

[Ipy MOBBIIIEHUU KOHIICHTPAIIMH HUTPATOB B BOJOEMAX MPOUCXOIUT MX IBTPOPUKALIUS
U BO3pacTacT BEPOSTHOCTh OOpa3OBaHMsI HUTPUTOB B KOJIUYECTBAX, TOKCHYHBIX I PBIO,
HapYIIAeTCs KPYroBOPOT a30Ta B IKOCUCTEME.

Tabmura 1

[TJIK HUTpaTOB B BOJHBIX O0BEKTAX

TJIK, mn/n
Obvexm
no pexomenoayuu BO3
8 PO
ITuteeBas Boma 45 50
BoaHble 00BEKTHI XO3SMCTBEHHOIIUTLE-
BOrO ¥ KYJIBTYPHOOBITOBOIO Ha3zHaude-
YIRTYP 45 50
HUSA
Bomoemsbr ppi60x03s11iCTBEHHBIC 45 50
Boga st Hy 1 Ipou3BOJICTB:
* MUBOBAPEHHBIX 15-20 15-20
® IHUIIEBEIX 0 B
30 -
® TEKCTHUJIHHBIX
CTo4HBIC BOJIBI TPH COPOCE B BOJIOCMBI
45 -

CwMmepTenbHas 103a HUTPATOB AJIs YEJIOBEKA COCTABIAET 8 — 15 I, JOMyCTUMOE CyTOUHOE

notpebaeHne coraacHo pekoMmenaanusim BO3 — 5 mr/kr.
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Onpeodenenue HUMPAmMo8 8 NUMbEBOLL B00€ U NPUPOOHBIX 8000EMAX
Meton ocHoBad Ha u3mepeHuu JJIC (pa3HOCTH MOTEHIIMAJIOB) TalbBAHUYECKOTO
AJIEMEHTA, COCTOSALIETO U3 HUTPATCEICKTUBHOTO U XJIOPUACEPEOPSHOTO 3MEKTpoaAoB. Jlis
CO3/1aHUS TOCTOSHHON HMOHHOM CHJIbI HM3MEPSEMBIX PACTBOPOB HCIOJIB3YETCS PAaCTBOP
AITFOMOKAJIMEBBIX KBACIIOB.
Annapamypa u peaxmugul
HoHoMep ¢ HUTPATCEICKTUBHBIM U XJIOPUICEPEOPSHBIM IEKTPOIAMHU.
[Munerka rpagynpoBaHHasi BMECTUMOCTBIO 5 MIL.
Ko:10b1 MepHBIE BMECTUMOCTBIO 50 MJT — 6 1IT.
XUMHUYECKHE CTaKaHbl BMECTUMOCTHIO 150 mit — 2 mmiT.
CranmapTHBIN pacTBOp HUTpaTa Kayms, 1 M (roToBsT pactBopeHueM HaBecku 101,1 ¢

HuTparta kanus B 1 1 1 %-Horo pacTBopa altOMOKaIUEBBIX KBACIIOB).
Amomokanuensie kBacubl 1 % u 10 %-Hble pacTBOPBI.

Ilocmpoenue epadyupogounozo epaguxa

B konbax BMecTHMOCTBIO 50 MJI IyTeM IOCIEIOBATEILHOTO Pa30aBICHUS KaXOTrO
npeapiryniero pactsopa B 10 pa3 1 %-HbIM pacTBOPOM aIFOMOKaJIMEBBIX KBACLIOB TOTOBST pac-
tBopbl KNO3 ¢ KOHIIeHTparei 10'1, 10'2, 10'3, 10'4, 107 momn/m.

PacTBopHI TIIATENBEHO EPEMEIINBAIOT, IOOYEPETHO IEPEHOCAT B XMMUYECKHUI CTaKaH,
OITYCKaIOT 3JIEKTPOJbl U uepe3 2 MUH U3MEPSIOT pazHocTh noteHuanos (E, mB). Haunnate u3-
MepeHHs HEOOXOJMMO C pacTBOpa ¢ HaMMEHBINEH KoHIeHTpanuel. [10 moxyd4eHHbIM JTaHHBIM
CTPOST IrpaJyupoOBOYHBIH rpaduk B koopauHatax E, MB — pNOs", (pONO3z = -Ig a (NO3).

Xoo ananusza
B mepnyto koi0y BmectumocTbio 50 min mpunmBaror 5 ma 10 %-Horo pactBopa
QJIFOMOKAQJIMEBBIX KBAaclOB U aHAJIM3UPYEMOMl BO/IbI 10 MeTKH. ColepKUMOe KOJIObI TIIATEIbHO
MIEPEMEIINBAIOT, IEPEHOCIT B XUMUYECKUI CTaKaH U U3MEPSIOT Pa3HOCTb MTOTEHIIMAJIOB KaK IIpH
MOCTPOEHHUH TpalynpoBoUHOro rpaduka. Ilo rpagynpoBounomy rpaduxy onpenenstor pNO3z™ B
aHAJIM3UPYEMOH BOJIE M PACCUUTHIBAIOT COJIEP’KaHNE HUTPAT-UOHOB, MI/JI.
Bonpocwl k meme:
1. Ha yem OCHOBBIBAETCSI METOIMKA OIIPEIEIICHHIS] HUTPATOB B BoJIE?
2. O 49eM CBHIETEIBCTBYET BHICOKOE CO/IEPIKaHUE ATOTO TIOKA3aTeNsl B MPUPOTHBI U AThE-
BEIX BOJax”?
3. TIJIK mutpat-noHa B mutheBoi Boje o [[OCTYy.

JlabopaTopnasi paGora Ne§.

(¢opma npoBeneHusi — 1adopaTopHasi paéoTa B MaJIbIX rpynnax)

Tema. OnpenesieHue KOHUEHTPAIUHN 00IIEro Kejle3a B IOBEPXHOCTHBIX BOJ0eMax
H IUTHLEBOI BOJIE

Ilenw: HAy4IUTh CTYACHTOB OMNPEICISITh COJEPKaHUE OOIIETo Kelie3a B TOBEPXHOCTHBIX BOJOE-
Max U B IIUTHEBOU BOJIE.
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Cooeporcanue:
1. IlpuroroBieHuEe peaKTUBOB.
2. O3HakoMJIeHHE C METOIUKOMN.
3. Tlocrpoenue rpagynpoBOYHOro rpaduka.
Pe3ynvmamer: OnipeienieHue cofepKaHus jKee3a B BOJIE TI0 TPaayupOBOYHOMY TpaduKy.

Annapamypa u peaxmugul
®0TO’IEKTPOKOIOPHMETP.
MepHbie K010 BMECTUMOCTBIO 50 M1 — 6 1mT.
ITuneTkn BMeCTUMOCTBIO 1, 2, 5 MII.
[TepcynbhaT aMMOHHMS, X.4., KPHCTAIUIMICCKHUH.

AMMOHUI WK KaJIui poJlaHuCThIi, S0 %-HbIi pacTBOp.
Kucnora xsopoBogopoaaast inmotTHOCThIO 1,12 r/cMm3. CTtangapTHBINA pacTBOp kKe-
ne3a (III) ¢ xornentpamueit 0,1 mr/mir.

Ilocmpoenue epadyupogounozo epaguxa

JlJi1 mocTpoeHus: TPaAyupPOBOYHOTO rpaduKa roTOBAT pabouuil CTaHJapTHBIN PacTBOp C
koHueHTpanueit 0,01 mr/n pazbaBieHreM OCHOBHOTO CTaHIapTHOTO pactBopa B 10 pa3 guctui-
JIMPOBAHHOU BOJIOM.

B Mepnbie ko6 BMecTuMocThio 50 Mt BHOcaT 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 mut ipu-
TOTOBJICHHOTO pabo4yero pacTBopa U JOBOJAST AUCTUIUIMPOBAHHOM BOJOM A0 MeTkH. [lomyuator
CepHIo pacTBOpPOB ¢ KoHIeHTparmei xenesa (111) 0,0; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mr/m.

K crannapTHbIM pacTBOpam U pacTBOpy cpaBHeHHUs npubasisitoT o 1 mu pactBopa HCl
(p = 1,12 r/cM3) 1 HECKOJIBKO KPUCTAJUIOB Nepcylibdara aMMoHus 11 okuciaeHus xenesa (II).
Conepxumoe ko0 TIIATETbHO MEPEMENINBAIOT. 3aTeM B KaXyl0 K00y mpubaBisioT mo 1 mi
pacTBopa poJlaHU/1a Kalus WM aMMOHHMS, COAECP)KUMOE NIEPEMEIIUBAIOT U Cpasy K€ U3MEPSIOT
OINTUYECKYIO IUIOTHOCTh B KIOBETE € TOJIMHOM ciost 5,0 cM. Pomanua kanus 100aBisiioT Hero-
CPEICTBEHHO Iepe/l U3MEPEHUEM ONTUYECKON MIOTHOCTH. ONTUYECKYIO MIIOTHOCTh U3MEPSIOT
pUMeEHsIs cuHe-3eeHbId cBeToGuIbTp (A =400 — 500 aM).

Xoo ananusa

B mepnyto xondy BMmecTuMocTbio 50 M orOupatoT 50 M uccieayemMoi Bojbl. 3aTeMm
no6asisitor 1 mut HCI (p = 1,12 r/cm ), HeCKOIbKO KPUCTAJUIMKOB NepcyibdaTa aMMOHUS, Tiepe-
MEIIUBAIOT U M00aBsitoT 1 M ponanuma. ComepkuMoe KOJIOBI TIATENIBHO MEPEMENITNBAOT 1
U3MEPAIOT ONTHUYECKYIO IUIOTHOCTh aHAJIM3UPYEMOTO pacTBOpa B KIOBETE ¢ TOJIIUHOU cios 5,0
cM. CozeprkaHue xelne3a B HCCIeyeMOM Bo/Ie HaXOIAT 110 TPalyipOBOYHOMY Ipaduky.

3a OKOHUYATEIbHBIN PE3yNbTaT MPUHUMAIOT Cpe/lHee apH(PMETHUECKOE Pe3yIbTaTOB JBYX
napajyieNIbHBIX OIpeJeNIeHU, TOMYCTUMBIE PACXOXKACHUS MEXIY KOTOPBIMH HE JOJDKHBI Ipe-
BbIIIATH 25 %.

Bonpocel k meme:

1. Ha uyem ocHOBaHa METOJMKA OIPEEIICHHs OOLIEro *Kele3a B MUTHEBIX U MPUPOJHBIX BO-
Jax.

2. Kak cTpoutcs rpaayupoBOYHBIN rpaduk?

3. IIIK obmiero ene3a B MPpUPOAHBIX BOJOEMAaX U MUTHEBOU BOJIE.
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JlaboparopHnasi padora Ne 9

(popma npoBenenusi — 1adoparopHasi padora B MaJbIX IPyniax)

Tema. OnpenesieHne YMCJAeHHOH KOHIEHTPAUMM BUTAKOLIEN MbLJIH

Leny pabomor:
Hayuurtbcs pabortath C  MHKpPOCKOIIOM B IENAX  OINpEIeIICHHS
JIMCIIEPCHOTO COCTaBa M YUCICHHON KOHIIEHTPAIIMYA BUTAKOIIECH ITBUIH.

Cooepotcanue:
1.O3HaKoMIIEHUE C METOJIUKOM.
2. OcHOBBI pabOTHI C MUKPOCKOIIOM.
3. OueHka pa3MepoB YacTHI] ¢ TTOMOIIbI0 MUKPOCKOTIA.

Pe3ynvmamut: onpeielicHHE YHCICHHOW KOHIICHTPAIMKM BHUTAONICH MBUIA M TOCIIe-
IyroIas MareMaTudeckas oOpaboTKa IONIy4eHHBIX pe3ynbTaroB. IloctpoeHue rpaduka
3aBUCUMOCTH JIOJIH (Ppakiuu OT pa3MepoB YaCTHII.

OcHOBBI paG0THI ¢ MUKPOCKOIIOM

[Ipu HOpManBHOM OCTPOTE 3pEHMs] Ha PACCTOSHUU Hawilydliero BuaeHus (250 mm)

IJIa3 4YeJlIOBEKa MOXKET pa3iudarh MPEIMEThbI, COCTOSALIME W3 JIMHUM WIA TOYEK, OTCTOSIIUX
Ipyr ot npyra He meHee ueM Ha 0,08 Mm. OTa BenM4MHA HaA3bIBAETCsl pa3pellarolied Cro-
COOHOCTBIO  TJIa3a. [l MOBBILIEHUS pa3pelaromeil  CocOOHOCTH — IJla3a  IPUMEHSIOT-
Cs ONTHYEecCKHe NpuOOopkl, JalOUIMe YBEIWYEHHOE H300pakeHue mnpeamera. I[Ipocredmmit
U3 HUX — Jyna — JaeT yBenudeHue or 7 ao 20 pa3, UYTO TO3BOJISET paccMaTpUBaTh
npeamersl pazmepoM 10 0,01 M. [ns uszydenus Oosee TOHKHX YacTHI[  MPUMEHSIOT
CBETOBOM MUKPOCKOII, pa3peliaroiias CioCOOHOCTh KOTOPOTO MOXKET JocTurath 0,12 Mkwm.

W3ydyeHne JUCHEPCHOTO COCTaBa MbUIM WM [OpPOIIKa METOJaMH  MHKpO-
CKOIIMPOBaHUsl OCHOBAaHO HAa BU3YyaJIbHOM HM3YYEHUHU OTAEIIBHBIX YaCTHUI — ONPEAEICHUU HX
qucia, GopMbl U pa3MepOB.

CsetoBoit MHUKPOCKOII, Ha3bIBa€MbI TAaK)K€  ONTUYECKHM, UMeEET
ONTUYECKYIO CUCTEMY C IBYMSI CTYIIEHSIMU YBEITUYEHUSI — OOBEKTUBOM U OKYJISIPOM.
OObeKkTHB TMpencTaBiIsieT co0oM mepByl cTyneHb yBenauueHus. OKynsp yBeITU4YUBaeT
n300paxeHue, CoO3AaHHOE 0OBEKTUBOM, J0 TaKUX IPAHMUIL, YTOOBI OHO MOTIJIO OBITh PaCCMOT-
peHo rinazom. OO1iee yBeIMYeHHe MHMKPOCKONA ONpeAesieTcsl KaK IPOU3BEICHUE YBEIu-
YeHHs] O0bEKTHBA Ha YBEJIMUEHUE OKYJISpa.

IIpenapaTsl U3 B3BEIIEHHOM B BO3AYXE IbUIA IPUTOTOBIISIOT, OCAXk/1as €€ Ha IOKPOB-

HbIE CTEKJIa WIn npocachIiBast 3aIbUICHHBIN BO3AYX  uepe3
(GUIBTPYIOIU CITOM.
[Ipurorosnenue IpernaparToB MyTeM  NpPOCACHIBAHUSA 3aIbIJICHHOTO

BO3/lyXa 4epe3 (GUIBTPYIOIMMA CJI0W Tpou3BoAUTCS mpu nomomu ¢uiabTpoB ADA-JI-3,
a TaKk)Ke IPYTUX OTEUECTBCHHBIX MJIM WMIIOPTHBIX MeMOpaHHBIX puibTpoB. [locime ot-
6opa po0 UM PUIIBTPHI MOABEPTAOT MPOCBETIEHUIO. /{7151 aToro dunstp ADA 110-
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MEIAI0T Ha IPEAMETHOE CTEKJIO, 3alIbJICHHON CTOPOHOM K CTEKITy U, B CJIETKA HATSIHYTOM
COCTOSIHUY, IPUKJICUBAIOT 110 KpasiM. 3aTeM Ha (UIBTP BO3ACHCTBYIOT MapaMH aleToHa
WM JUXJIOpITaHa WKW HaHocAT 1-2 Kamm  cMmecH, cocrosmed w3 94 %  kew-
gonma u 6 % mubyrundocdara i Tpukpesuidocdara.

ITocne BeIcymmBaHusi mnpenapara B TedeHue 10-15 MMH ero MoKHO paccMaTpu-
BaTh 110/ MUKPOCKOIIOM.

[Ipu orbope mbUIEBBIX NPOoO HAa  QUIBTPBI  CIEAyeT  YYUTHIBaTh HEOOXO-
JUMOCTb IOJIy4Y€HHs MpenapaToB, yIOOHBIX A cueTa M M3MepeHMs yacTull. Hemnbss,
YTOOBI YaCTHUILbl HAKJIAIbIBAIUCH APYT HA Apyra.

[TpoomKUTETLHOCTh 0TOOpa MPOO MOKHO OPUEHTHPOBOYHO BHIYUCIHTD, HC-

X0l W3 pacxojia MPOCACHIBAEMOr0 BO3JlyXa U PEKOMEHIYeMOro IMpuBeca MeMOpaHHOIO
bunsTpa.

Ecnu npenapaTt roToBUTCS U3 MOPOIIKA WKW paHee OTOOpaHHOM MbUIX, TO HABECKY -
5 T IUCHEprupyroT B COOTBETCTBYIOIICH AMCIICPCUOHHOHN JKHUIKOCTH ¢ J00aBKOW aedroTH-
pytomero BemiecTBa. Heckoibko Kamenb CyCleH3uu OepyT s ucciefoBaHusi. Cepxy
mpemnapar 10JKEH ObITh 3aKPBIT HOKPOBHBIM CTEKIIOM.

OueHka pa3MepoB 4YacTHUI] C MOMOLIBIO MHKPOCKONA IPOU3BOAUTCS CIEAYIO-
HIMMH CIIOCO0aMH:

1) 3amepoM HauOOJIBIIETO Pa3Mepa KaKI0H YaCTHIIbI,

2) W3MepeHHeM KaKJOW YaCTHIlI B OJHOM M TOM JK€ HANpaBJICHHH, T.C. Ompesese-

HUEM JIMHEHHOM MPOEKIINH YaCTUIl Ha HEKOTOPYIO OOIIYIO OCh;

3) ompeneneHueMm “ymcia MapTuHA” — JJTMHBI JIMHAW, OTPAaHUYCHHOW MpoQuieM
KOHTypa W JeJsIIedl TpUMEpPHO TMOMojaM IUIomaas Tpouiist; JUHUS MO-
JKeT OBITh TMpOBEJEHA B JIOOOM HANpPaBICHUH, HO JOJDKHA OBITh HMJICHTUYHO
OPUEHTHPOBAHA MPU U3MEPEHUU BCEX MPOUICH;

4) BBIYHCIICHUEM TuamMerpa Kpyra, MMEIOIIIETO II0LIa/1b,
SKBUBAJIECHTHYIO POEKTUPYEMOI Ha MPO3PAYHYIO MOJJIOKKY IJIOMIA N YaCTHUIIbI
(Tak Ha3bIBAEMBIN MPOECKTUPYEMBIN AHAMETD);

5) BBIYHCIEHHEM CPEIHETO pa3Mepa Mo MOAYCyMME JUTHHBI ¥ ITUPUHBI YaCTHIIBL.

Hns JIOCTOBEPHOCTHU MOJIy4aeMbIX pe3ynabTaTOB HE00X0IUMO
MPEJICTAaBUTSIIBHOE MUHIMAJTLHOE YHCIIO MTOCUNTAHHBIX MBLIeBBIX yacTull — 300-500
YaCTHUI] B TEX CIIy4asX, KOTJa OHU HE pe3Ko paszindaroTcs no pazmepam u 1000-2000 nmpu
3HAYUTEILHBIX KOJICOaAHUSX.

Pa3zmepsl paccMaTpuBaeMbIX O] MHKPOCKONIOM YacTHI[ OMPEICISIOT IyTeM
CpaBHEHHUS WX CO IIKaJIOW OKyJIsIp-MHUKpoMmeTpa. lleHa nemeHus ero mikajasl OMpeesns-
€TCSl TMPHU TOMOIIM OOBEKT-MHKPOMETpPa, MPEACTABISAIONIEr0 CO0O0W mmKamy MHOM |
MM, pazaeneHHyro Ha 100 wyacteil. DTa MmIKana, BBITPABUPOBAHHAS Ha CIELHAIBHOM
MPEeIMETHOM CTEKJIE, pACCMATPUBACTCS Yepe3 MUKPOCKOIT KaK OOBEKT.

B doxanpHOM MIIOCKOCTH OKYJIIpa MUKPOCKOIIA TTOMEIIAETCS CETKa CO IIKAJIOH.
[ToncunThiBaeTCs YUCIO AesieHni n300pakeHnss 00bEeKT-MUKPOMETPA, MPUXOSIINXCS Ha
HECKOJIBKO  JICJICHUU OKYJISIPHOTO MHUKPOMETpA U BBIUUCISETCS LIEHA JEICHUS OKY-
TSI P-MUKPOMETPA.

Pa3zmMeps! yacTuil 0OBIYHO BBIpAXKAIOT B MUKpoMeTpax. OauH MUKpOMETp (MUKPOH)

paseH 10 4 cM, 107y s 107 AHTCTPEM.
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Xox onpenesieHus:
1) ompenensiercs LeHa IENCHUS OKYIISIP-MUKPOMETpa IIPU Pa3IMYHbIX yBeInYe-
HUSAX 00BEKTHBA U 3aM0JIHAeTCs Tabnuua 1;

Tabmuna 1 — Llena nenenust okyJissp-MHUKpPOMETpa IIPU pa3iIMUYHBIX yBEIUYeE-
HUSX 00OBEKTHBA.

x 9 x 20 x 40

Llena JICTICHMUS,
MKM

2) TPUTOTOBHUTH MPEMapart sk PACCMOTPEHUS U3 3albUICHHOTO (uibTpa (cM. J1ab.
pab. Ne 8). BoipesaTs u3 puinbTpa HOKHHUIIAMH YIaCTOK C U3BECTHON IIOMIAABIO U MPO-
CBETJIUTD €0 TOJIYO0JIOM;

3) 1moACYMTATh YHCIO 4YacTHI[ Ha BBIPE3aHHOM y4YacTKe (HIbTpPA, Onpese-

JUTh UX AUAMETPHI U 3aM0THUTH TabuIy 2 - Pacnpesenenne 4acTull IbUIH 110 pa3Me-

pam.

4) mpoBecTH OMBIT (IYHKTHI 2, 3) B TPEX Mapajuieiisx;

5 omnpenenuTh YMCICHHYIO KOHIICHTPAI[MIO BUTAOIICH MBUTM W MPOBECTH MaTeMa-
TUYECKYI0 00pabOTKy TOJIyYeHHBIX pe3ynbTaroB. [locTpouth rpaduk 3aBUCHMOCTH JI0-
71 (ppakIK OT Pa3MEPOB YACTHII.

Bonpocel k meme:

1. Yro Takoe unclieHHast KOHIICHTpaLus?

2. Omnwmcatey TpUHIMI pPabOTHI ¢ MHUKPOCKOTIOM JUISl  OINpEIeNICHUs JiHc-
MIEPCHOCTH TMBLIEBOIO a3PO30JI.

3. Kak ompenensiercs 1ieHa AeneHus OKyIsIp-MUKpomeTpa?

4. Tlo kakuM mapaMeTpaM MOXKET MPOU3BOAMUTHCS OICHKA Pa3MEpPOB YACTHII
MIPH PACCMOTPEHHUH UX Yepe3 MUKPOCKOI?

5. Kak rotoBiar mpemapar ans paccMmoTrpenus? Kakue QUIBTPBI HCTIONB-
3yIOT?

6. Kakue equHUIBI M3MEPEHHS HCIIONB3YIOTCS MIPH OIEHKE Pa3MeEPOB MbLITHU-

HOK?
7. Onucath MOPSIIOK OMpeAeTICHUs] YUCICHHON KOHIICHTPAIIUU B BO3AYXE.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOEPATOB
Jannsiit Bug paboTel He pexycMoTper Y11

9. IEPEYEHbD BOITPOCOB K 3AYETY

1. Tlpenmer, CTpyKTypa U 3a1a4M SKOJIOT0-aHAIUTUYECKOTO0 KOHTPOJIS.
2. Kontpomupyembie 00beKTh U KOMITOHEHTH DAK.

3. Meroa00rHs SKOaHATTUTUYECKOTO KOHTPOJISL.

4. OOurast XapaKTEpPUCTHKA SKOTOKCUKAHTOB.

5. KonTponupyemble 5KOTOKCHKAHTBI U BELIECTBA.
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6. buomarnuduxanys. BHOKOHIIEHTpUPOBAHHE.

7. Hambonee onacHble TOKCUKAHTBI: TsDKEIIbIe TOKCHYHBIE METaJIbl (PTYTh, KaJMHIA, CBUHEL),
XJIOPOPTaHUYECKHUE IMECTUIUABI, TUOKCUHBI U JHOKCUHITOJO0HbBIE BEIIECTBA.

8. Hambonee onmacHble TOKCUKAHTbI: OJUIUKINUYECKAE ApOMATUUECKHE YTIICBOIOPOIbI.

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

10. DKOTOKCHKaHTHI B aTMOcdepe: MapHUKOBBIA 3(PPEKT, 030HOBBIC IBIPHI, €CTECTBEHHAS U aH-
TPOIIOTCHHAS PaIUaIHsI.

11. DKOTOKCHKAHTHI B BOJIE U IIOYBE.

12. VlcTOYHUKY MOCTYIUICHHUSI SKOTOKCUKAHTOB B OKPYKAIOIIYIO CPEy.

13. Xwumuueckuii coctaB BOIEL.

14. Xumuueckuii cocTaB Bo3ayxa.

15. Xumuueckuii coctaB aTMOC(HEPHBIX 0CATKOB.

16. Xumuueckuii COCTaB IMOYBbI, JOHHBIX OTJIOKECHHIA.

17. Mertonb! u criocoObl 0TOOpa PO BO3/AyXa: TUIIBI KOHTEHHEPOB, aICOPOIIMOHHOE YIIaBIINBa-
HUE, KPHOTCHHOE KOHIICHTPUPOBAHKE, COPOITHUS

18. Metonuka ot6opa nmpood sl TUTHEBBIX BO/I.

19. Metonuka or6opa 1nmpod U3 MPUPOJTHOTO BOJHOTO HCTOYHHUKA.

20. Metonuka oTO0pa Mpod CTOYHBIX BO/I.

21. Metoauka oTr6opa npoO BOAHOIH OHOTHI.

22. Knaccudukaiys METOJ0B aHAJIM3a: TIOYB.

23. Knaccudukanus METo10B aHaIHM3a: MOPCKUX U PEYHBIX OTIIOKECHHA.

24, Knaccudukanus METOIOB aHAIM3a IIIAMOB.

25. Metoapl U3BIICUCHUS 3arPS3HSAIONINX BEMIECTB U3 BOJIBI: METOIBI MMPSIMOM HHBEKIIUU (XPO-
MaTorpaduueckre MeTOIbl, CIEKTPAIbHBIE U AIEKTPOXUMUYECKUE METObI),

26. Meroabl H3BJICUCHUS 3arPS3HSIONIMX BEIICCTB U3 BOJBI: KHUIKOCTHO-KUIKOCTHAS YKCTPAK-
s, TBepaodazHas SKCTpakius, TBepaodazHas MUKPOIKCTPAKIIHSL.

27. Metoapl U3BICUCHUS 3arPSI3HSAIONINX BEIIECTB M3 TIOYBBI: TEPMOJICCOPOIIHSI, HKUIKOCTHAS
AKCTPAKITHSL.

28. Merobl U3BJICUCHUS 3arPS3HSIONIMX BEIIECTB U3 IMMOYBBI: IKCTPAKIUS B MUKPOBOJTHOBOM
MoJie, SKCTPAKIIUs CyOKpUTHIECKON BOJIOH,

29. MeTobl U3BIICUCHUS 3arPS3HAIONINX BEIICCTB U3 MOYBBI: CBEPXKPUTHYCCKAS (DITFOMTHAS
AKCTpAKIUS, Mapoda3Hblii aHATH3.

30. Metop! U3BIICUCHHS 3arPSI3HSIONINX BEIIESCTB M3 BO3yXa: IPABUMETPUICCKUN METOI,
ATOMHO-3MHCCHUOHHBIA METO].

31l. DKoaHANUTUYECKUN KOHTPOJIb OOIIHMX ITOKa3aTeNel 3arps3HEHHsI BOI: MyTHOCTb, IIBET-
HOCTb, BKYC U 3arax, yJeJbHas 3JIEKTPOIPOBOIHOCTb.

32. DKOaHATMTHYECKUH KOHTPOJb OONIMX IMOKa3aTeliel 3arps3HEHUs] BOJ: OOIIee CoJepiKaHue
azota u (ocdopa, obuwmii opranuueckuit yriepoa (OOVY), pacTBOpUMBIA OpraHMYECKHH yriie-
pon (POY), XIIK, BIIK, pH, >xecTKoCTb.

33. DKOaHAIUTUYECKUI KOHTPOIb Ta30B U MApOB B BO3yXE: ONPEAETICHIE B BO3IyXe COCTUHE-
HUU Cepbl, COETMHEHUH a30Ta.

34. DkoaHAIUTUYECKUI KOHTPOJb Ta30B U MApOB B BO3YyXE: adpP0O30Jeii, MbLIH.

35. DKoaHANIUTUYECKUH KOHTPOJIb 3arps3HEHUS ITOYB: arpPOXUMHYECKUE CBOMCTBA TTOYB.

36. DKOaHANUTUYECKUN KOHTPOIb 3arPS3HEHHS IMOYB: OINpe/IeJICHIe TOKCHYHBIX METaJIOB, I1e-
CTHUIIUIOB.

37. DKOaHATUTUYECKUN KOHTPOIb 3arpsSI3HEHUS IMOYB: HEPTEIPOTYKTOB, TOKCHIHBIX OpraHuye-
CKHX BEIECTB.

38. HopmaTuBHBIC TOKA3aTEHN KaueCTBa OKPYKaroIIel cpenbl. Kitacchl TOKCHYHOCTH XUMUYe-
CKHX BEILECTB.

39. Metoauku otd6opa npoO BOAbI U BOJHOH OMOTHI.

40. Meroauku oTbopa mpod Bo3ayxa.
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41. Metoauku otdopa npo0 MOYB U JOHHBIX OCAIKOB.

10. CAMOCTOSATEJBHASA PABOTA OBYUYAIOLIUXCS

Copepxanne, TpeOOBaHUS, YCJIOBUS W TOPSJOK OPTaHU3ANHMH CaAMOCTOSITEIIBHONH pPabOThI
oOyyaromuxcs ¢ yuetoM (opMbl 00y4eHHUsl OIpenelstoTcss B cooTBeTcTBUU ¢ «llonokeHuem o6
OpTraHU3aIH CAMOCTOSITEIBHOM paboThl 00yUYarOIIUXCsD», YTBEPKACHHBIM YUeHbIM coBeToM Yal'Y

(mpotokon Ne8/268 ot 26.03.2019 1.).

dopma 00ydeHus oYHas
No Bun camocrositenbHOI paGoThI O0beMm B dopMa KOHTPOJISI
Ha3zpanue pa3aeson
" Tem (npopabomka yueonozo mamepu- yacax (nposepka pewenusn
ana, peuienue 3aoay, pepepam, 3a0au, peghepama u
00KN1a0, Konmponvhas paboma, op.)
no020moeKa K coaue 3auema, K-
3ameHa u op.)
1. | Pazmen 1. IkoJioro- | mpopaboTka y4eOHOIO MaTepua-
AHAJTUTHYCCKUH Jla, TOATOTOBKA K CAa4e 3a4era
KOHTPOJIb KaK 5 Hoxuan,
CTPYKTYPHAas 4acTh 3a4eT
OXPaHbI OKPYkKA-
01IeH cpeabl
2. | Pazaen 2. DKOTOK- | mpopaboTka y4eOHOTO  MaTe- Toknaz
CHUKAHTBI B OKPY- puaia, moAroTOBKa K caue 6 sauer ’
sKarouen cpene 3a4era
3. | Pazmen 3. Xumuue- | mpopaboTka yueOHOrO Marepua- Toknaz
CKMii cocTaB NMpH- Jla, TOATOTOBKA K CAa4e 3a4era 6 ’
POIHBIX 00BEKTOB 3auet
4. | Paznen 4. MeToabt npopaboTka yueOHOro marepua-
XHMHKO- Ja, IIOATr0OTOBKA K CIIaye 3adyera 30 Joxian,
AHAJIMTHYECKOI 0 3a4eT
KOHTPOJIsI
5. | Pa3nen 5. Hopma- npopaboTka ydeOHOro Mmare-
THUBHO-TEXHMYECKOE | pyajia, NOANOTOBKAa K cJade 6 Hoxnan,
U MeTOHYeCKoe 3a4eTa 3a4eT
obecnieuenne JAK
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11. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIAHBI

a) CniucoK peKoMeH/yeMoil JTuTepaTypsbl

OCHOBHAsl JINTepaTypa:

1. Crynenok, A. T'. 'eoxumus okpyxatomieit cpeasl. B 3 gactsx. Y. 1 : yuebHoe mocobue st 6akaaaBpos /
A. T. Crynenok, I'. A. Crynenok. — Mocksa : Aii [lu Ap Menua, 2022. — 84 c. — ISBN 978-5-4497-
1672-9 (u. 1), 978-5-4497-1671-2. — Tekcr : anekrpouHslit // [{udpoBoit odpazoBarenbHbiii pecypc [PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/121140.html

2. Crynenok, A. I'. I'eoxumust okpyxkaromen cpeasl. B 3 gactsax. Y. 2 : yueOHOe mocobue st
OakanaBpoB / A. I'. Crynenok, I'. A. Crynenok. — Mocksa : Aii I[Iu Ap Meaua, 2022. — 90 ¢. —
ISBN 978-5-4497-1673-6 (u. 2), 978-5-4497-1671-2. — Tekct : snexrponHsiii // L{udposoit
obpazoBarenbHbIN pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/121141.html

3. Crynenok, A. I'. 'eoxumus okpyxkaromiei cpeasl. B 3 gactax. U. 3 : ydyeOHOe mocoOue mis
oakanaBpoB / A. I'. Crynenok, I'. A. Crynenok. — Mocksa : Aii [Iu Ap Meaua, 2022. — 93 ¢. —
ISBN 978-5-4497-1674-3 (u. 3), 978-5-4497-1671-2. — Texct : anekrponnbi // Ludposoit
obOpazoBarenbHbIN pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/121142.html

4, Tpudonosa, T. A. [lpukitagnas sxkojorus : yaeoOHoe nocooue mis By3oB / T. A. Tpudonosa, H.
B. CenmuBanoBa, H. B. Mumenko - Mocksa : Akagemuueckuit [Tpoekt, 2020. - 384 ¢. (Gaudeamus)
- ISBN 978-5-8291-2998-9. - Tekcr : anexrponHsiii / DbC "Koncynbrant crymenra" : [cair]. -
URL : https://www.studentlibrary.ru/book/ISBN9785829129989.html

JAOMOJIHUTEIbHAS JUTepaTypa:

1. Anekceenko, B. A. Meramisl B okpyxaromiei cpene. OIIEHKa 5KOJIOTO-T€OXUMHYECKUX
u3MeHeHul : cOopHuk 3amad / B. A. Anekceenko, A. B. CysopunoB, E. B. Bmacosa ; mon
penakmueit B. A. Anexceenko. — Mocksa : Jloroc, 2012. — 216 ¢. — ISBN 978-5-98704-574-9.
— Texcr : anextponHbIi // Ludpposoii oOpazoBatensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/9054.html

2. ®omuHa, H. B. Xumus okpyxaroreit cpensl : yaeoHoe mocodue / H. B. ®omuna. — KpacHosipck
: Kpacl’'AY, 2018. — 140 c.— Tekct : snektponHslii / Jlanb : 370eKTpOHHO-OMOIHOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/130139» (Pomuna, H. B. Xumus oxpyxaromei
cpensl : yueonoe nocodue / H. B. ®omuna. — Kpacuosipck : Kpacl'AY, 2018. — 140 ¢. — Texkcr :
3JIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/130139

y4eOHO-MeTOoqYecKas:

1. AntonoBa XK. A. DK0/10r0-aHAJIMTHYECKUIT KOHTPOJIb ;| YI€OHO-METOIMUECKOE TTOCOOre IS
1ab0paTOpHBIX pabOT U CaMOCTOSATENHHOW pabOThl CTYAEHTOB JKOJOTMYECKOTO (haKyiabTeTa
HampaslieHus: moArotoBku OakanaBpuara 05.03.06 - Dkonorus u npupogononb3zoBanue / K. A.
AntonoBa; Yal'V, UMOBOu®K. - Vaesnosck : Yal'V, 2019. - Heony6nukoBanHsbI# pecypc. - Tekcr :
anekrpounsiid. http:/lib.ulsu.ru/MegaPro/Download/MObject/1587

Cornacosano:

JIOKHOCTY COTPYAMMKA Hiry4HOi OHOAMOTERM DOHO NOANKCE

| nasubiit Gubanorekaps HB Yal'V /Cragonsuukosa JILP./ //ZQA_ 16.04.2024 r.
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0) nporpamMMHOe ofecnedeHne

1. OC MicrosoftWindows

2. MicrosoftOffice 2016

3. Mo#Oduc CTtaHIapTHEI

B) npodeccHOHA IbHBIE §a3bI JaHHLIX, HHPOPMANHOHHO-CIIPABOIHbIE CHCTEMBI

1. Daexrponno-Gubanoreunnie CHETEMBE:

1.1. LUndponoit obpasosarcasumit pecype IPRsmart : anextponno-6ubanoreynas cucrema :
caftr / Q00 Komnanus «A#f Iln Ap Meanan, - Caparos, [2024]. - URL: http//www.iprbookshop.ru.
~ Pemum 20CTYna: A8 1aperucTpup. noasopareacit. - Texcer : anexTponnsit.

1.2. Obpasosarcasmax naardopma IOPAHT : obpasosareasmuit pecype, MeXTpoHmas
GuGamorexa : caltr / 000 Jaextponnoe wizareascrso «KOPAHT». ~ Mocksa, [2024). - URL:
https://urait.ru . ~ Pexus 20CTYNA: U1 3aperncTpup. noastosarench, - Texer : anexrponnmift.

1.3. basa pammmx «Daexrponnas Gubanorexa rexumveckoro BY3a (OBC «Koncyanrant
CTyACHTa®) © aexTporHo-Gubanoreynas cucrema : cafir / 000 «lloanrexpecypen. ~ Mockna,
[2024). ~ URL: hups://www.studentlibrary.rw/cgi-bin/mbdx. ~ Pexum zoctyna: aas saperucrpup.
noassosaresach. — Texer @ mekTponnnit,

1.4. Koncyasrant spava. Inexrponnas Meanumnexas oubanorexa : Gasa aannmx @ caftr /
000 «Bucwas wWKOAX OPranMIaAMK M YNPaRicHus  sapasooxpanenmes-Komnaexenuit
MEAHUMHCKHA  KoHCQITHHIY, — Mocksa, [2024). - URL: hups//www.rosmedlib.ru. ~ Pexusm
AOCTYIIA: LA 3AperucTpup. noansosarench, — Texer : anexTponnmit,

1.5. boanwan meanunnckas Gubanorexa : exrponno-Gubanoreunas cucresma : cafir / 000
abyxam», ~ Tomex, [2024]. - URL: https//www.books-up.ru/ru/library/ . — Peanm aocryna: anm
3aperncTpup. noassosarench. « Texcr : anexrpounsi.

1.6. DBC Jlans : 2aexrpouno-GuGanoreynas cucresma : cafir / 000 IBC «Jlanww, ~ Canxr-
Merepbypr, [2024]. — URL: hupsi/elanbook.com. —~ Pexmm 20CTyna: aas 3aperucrpup.
noassosareach, = TEKeT : MeKTponnnit,

1.7, DBC Znanium.com : MeKTponno-Oubanoreynas cuerema : caftr / 000 «3uanmnymn,
Mocxsa, [2024). - URL: htip://znanium.com . ~ PEAHM 20CTYNA : V18 3aperHcTpup. nojs3oparenci,
= Texer : anexTponnsit.

2. Koucyawranrilmoc [Daexrponnnit pecype): cnpasounas npasosas cucrema. / 000
«Koncyawranr [lmoce» - Daexrpon. aan. - Mocksa : Koneyasrantiimog, [2024).

3. cLIBRARY.RU: uayunanx mexrponnas OuGamorexa : cafir  / 000 «Hayunas
Dnexrponnas buGmorexan, — Mocksa, [2024), — URL: hup:/elibrary.ru, — Pexusm aocryna @ s
astopus. nosssopareacht, — Texer @ anexrponnstii

4. Qcacpaanuas rocyaapersennan  undopmaunonnan cucrema «Haumonaannan
aexrTponnas Gubanorexan : wexrpounas Gubanorexa : caftr / ®I'BY PI'b. ~ Mockea, [2024], -
URL: https://usb.pd. ~ Pexmm gocryna : ans noassosareaeht mayunont Gubanorexn, ~ Texer :
MCKTPOHHLIA,

§. Poceniickoe obpasosanme : deacparnnnit nopran / yupeaurean @AY « OHITO», -
URL: http//www.edu.ru, = Texer : anexTponnnii.

6. Daexrponnasn Gubanoreunan cucrema Yal'y @ moayan «Dnexrponnas OGnbanorexan
ABHC Mera-I1PO / 000 «Jlata Ixenpecen. = URL: hitp:/lib.ulsu.ru/MegaPro/Web, ~ Peaxuwm
A0CTYNA : An% nosaslosareach nayunot GuGanorexn. — Texer @ anexTponnnit.

Humenep seayumit W Ilypenxo KO.B. 2024
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12.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Aymutopun TSl IPOBEICHUS JICKIIUH M CEMUHAPCKUX 3aHATHH, 1a00PaTOPHBIX padoT, It
IIPOBEICHUS TEKYILIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTALMH, IPYNIIOBBIX U UHAUBUAYaIbHBIX
KOHCYJIbTAIINH.

AyaUTOPUN YKOMIUICKTOBAHBI CIICIIMAIIM3UPOBAHHOW MeOenblo, Y4eOHOW TOCKOM. Ayau-
TOpUU JJIs TIPOBEACHHS JICKIUH O00OpYIOBaHBl MYIbTUMEIUWHBIM OOOPYIOBAaHHEM I TPEIO-
craBieHus wuHpopmammu Oonbmioi ayauropuu. [lomemeHusT AJiT CaMOCTOSTENBHONH pPabOTHI
OCHAILEHbl KOMIIBIOTEPHOW TEXHUKOM € BO3MOYKHOCTBIO NOJKIIOYEHUA K ceTu «HTepHeT» u
obOecrieueHneM JI0CTyIa K 3JIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHONU Cpele, dJIEKTPOHHO-
OMOJIMOTEYHOM CHCTEME.

13.CIIEIUAJIBHBIE YCJIOBUA JJISA OBYYAIOILINXCA C OT'PAHUYEHHBIMHA
BO3MOKHOCTSAMMU 310POBbs

B cnyuae HeoOxomumMocTu, 0OyYarOIIMMCS W3 YKCIA JIMI] C OFPAaHUYCHHBIMU BO3MOXKHO-
CTSIMHU 370pPOBbsI (IO 3aBIIEHUIO OOYYAIOLIErocsi) MOTYT IMPEANiaratbCs OJHU M3 CIEAYIOLIUX Ba-
PHAHTOB BOCTPUATUS MH(DOPMALMM C YYETOM UX WHIAMUBUAYAIBHBIX NCHUXO(PU3UYECKUX OCOOCH-
HOCTEH:

— 7S JIMI C HApYIICHUSMH 3pEHUS: B MeYaTHON (opMe YBETUUYECHHBIM mipudToM; B Qop-
Me DJJIEKTPOHHOTO JIOKyMeHTa; B ¢(opme aynuodaiina (mepeBos yueOHBIX MaTepuaioB B
aynuodopmar); B medaTtHoil ¢opMe Ha s3bike bpaiins; WHIUBUAYaNbHbIE KOHCYJIbTAIlMH C TpPU-
BIIeUCHUEM TU(DIOCYPAOTIEPEBOIUNKA; WHIUBUIYAIbHBIC 3a/IaHUsI | KOHCYJIbTAIUH;

—  JUIA ML ¢ HApYIIEHUSMU cliyXa: B meyaTHOU ¢dopme; B popMe JIEKTPOHHOTO JOKYMEH-
Ta; BHJAEOMATEpUANbl C CYOTUTpamMH; WHIUBUAYAIbHbIE KOHCYIBTAI[MH C MPUBJICUEHUEM CYpIO-
NepeBOIUMKA; NHANBUIYAIbHBIE 3aJJaHUS U KOHCYJIbTAINH;
— 7S TUI ¢ HApYIIEHUSIMU OMOPHO-ABUTATEILHOTO alapara: B neyaTHou ¢opme; B (op-
Me DJIEKTPOHHOTO JIOKyMEHTa; B ¢opMme aynuodaiina; MHIMBUIyaTbHbIC 3a/laHUs U KOHCYJbTa-
M.

B cnyyae He0OX0IUMOCTH MCIIOJIB30BaHMs B yU€OHOM IPOIIEcCe YaCTUUHO/MCKIIIOUUTEIBHO
JTMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH, opranu3arus padotsl [II1C ¢ obyuaromumucs c
OB3 u uHBanUAaMu NpeayCMaTPUBAETCS B 3JIEKTPOHHOM NH(OpMAIIMOHHO-00pa30oBaTeIbHOM cpeie
C YYETOM UX UHIUBUIAYATbHBIX IICUXO(PHU3UIECKIX OCOOEHHOCTEI.

Va)
PaszpaGoTuunk égé s /W%/ ka2 /%( i % clecd L‘ﬁ/& A4
AMKUCH JI0JDKHOCTh DdUO )

16.04.2024 r.
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