MHUHHCTEpPCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P

@ - Pabouast nporpamMma JUCIMIUIAHBL

WEFrD
‘\gw BEHN O,

YTBEPKJIEHO

SRNTOrHH ¥ (3HIecKoli KyJIBTYpBI
.’,ﬂnporoxon Ne 10/220

b)
«22» mions 2020 r.

PABOYAS ITPOI'PAMMA JITUCITATIJIMHBI

< BW-Mianenxo/

JIHCIHMIUIHEA | DKOJI0r0-aHAJIHTHYECKHI KOHTPOJIL

DakyabTeT IKOJIOrHIECKHH

Kadenpa

buoJsiorun, 3K0J10ruM 1 INPHPOAONOJb30BAHHA

Kype

2

Hanpasnenue (cnennanbiocts): 05.03.06 Ixonorus u npupoaonoas3oBanue.  (bakaraspuam)
(K00 HANPGEsenus (CReYUAIBNOCINN), HOANOE HAUMENOBANUE)

HanpagneHHocTs (npoduns/cnenuanuzanys): JKoJI0rus
(noaroe Haumexosawue)

®opma 00ydeHHA: OUHAH

Jlara BBesienns B yueOHbIi mponecc Yal'V: «01» cenTsnidps 2020 r.

ITporpamMa akTyanusHpoBaHa Ha 3acenanuu Kadenper: nporokon Ne_ 1 or _ 01.09.2021 r

[IporpaMma akTyanu3upoBaHa Ha 3acezianuu Kadenpsl: nporokon Ne oT 20 ol
ITporpamMma akTyaJin3upOBaHa Ha 3ace/aHnuu Kadeapsl: npoTokon Ne oT 20 &
Caezienust 0 pa3paboTynKax:
(0)5(0) Kadenpa AU,
yueHas CTEeNeHb, 3BaHHE
Anronosa /. A. BHOJIOr|H, IKOJIOTHH U K.0.H., JOHEHT
HPHPOAONOJIL30BAHHS
COI'VTACOBAHO

Dopma A

3aBeaylommit BhIycKaiomed kaeapoii
OHOJIOrUH, IKOIOTHH H IPHPOAONOTH30BAHHUS

eed

W /C.M. Crecapes/

e (noonucs) (OHO)
«22»urons 2020 r.

Crpannna 1 u3 26



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast nporpamMma JUCIMIUIAHBL

1. IEJIX U 3AJJAYU OCBOEHUSA JUCHUITJIMHBI:

L]eny: TeopeTnueckast U paKkTUUECKasi MOATOTOBKA CTYIEHTOB 110 METOJaM aHAJIU3a Ka-
YyecTBa OKPY>Karoleil MPUPOTHON Cpeibl U TPOU3BOJCTBEHHON 30HBI.

3aoauu: @opMHpPOBaHUE Y CTYICHTOB CHCTEMbI 3HAaHUI, HABBIKOB M YMEHUI 110 KOHTPO-
JII0 KayecTBa OKpY>Karollei cpepl A1 o0ecreueHnst 0€30MacHOCTH JKU3HE 1A TEIbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII:

o Jlucummumaa b1.B.JIB.06.01 «Dkonoro-aHaTuTHYECKU KOHTPOJIb)» OTHOCUTCS K BApUATHBHOM
YacTHU AUCLMILUIMH 10 BHIOOPY y4EOHOrO IJIaHA HAIlpaBJIEHUs MOJATOTOBKU «DKOJIOTUS U MPUPO-
J0TI0/Ib30BaHuey. Jucuurinia « 9KoJI0ro-aHaTUTHUYECKUNA KOHTPOJIbY - 003aTeNIbHOE U BaXKHOE
3BEHO B cHcTeMe OOy4YeHHs, 00ecleYHBaoIIee yYCBOCHHE (PYHIaMEHTAIbHBIX TEOPETUUYECKUX
3HAaHUU, Ha 0a3e KOTOPBIX CTPOUTCS BCS MOATOTOBKA OYIyIIEro 3KOJIora.

e OCBOCHHE JUCHUIUTMHBI OazuWpyeTcs Ha 3HAHMUAX, YMEHHUSX W HaBBIKaX, (OPMHUPYEMBIX
MPEIIIeCTBYIOIUMHI TUCIUIUIMHAMUA U TMpPaKTUKaMU: MaTemaruka, [IpakTuka 1o MOITy4eHHIO
MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUW M HaBBIKOB, B TOM YHCJE MEPBUYHBIX YMEHUU U
HaBBIKOB HayuyHO-MccienoBaTenbcko aesrenbHocTd (boranuka), IlpakTuka mo mnosydyeHUro
NEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUH W HABBIKOB, B TOM YHCIIC TMEPBHYHBIX YMEHHH H
HABBIKOB HAY4YHO-HCCIIEA0BATEIbCKOM 1EATENbHOCTH (CUCTEMATHKA KUBOTHBIX ).

e JlycuMIIMHa OpeaIecTBYeT U3YUEHHIO KYPCOB U MPOXOKICHUS NIPAKTUK: MUKpOOpraHu3Mbl U
nousa, [IpakTuka MO MOJTYYEHHUIO MEPBUYHBIX NPO(GECCHOHATIbHBIX YMEHUM M HAaBBIKOB, B TOM
quciIe MEPBUYHBIX YMEHHUIl M HaBBIKOB HAY4YHO-HMCCJIEI0BATENbCKON AEATEIbHOCTH (IKOJIOTHS
KUBOTHBIX),  IIpaktuka:  IlpoekTHas  gesarenbHOCTb,  lIpakTMka 1O  MOJYYEHUIO
npoeCCHOHATIBHBIX YMEHUH U OMbITa NMPO(ecCHOHAIBHONW EeSTEIbHOCTH (IIPOM3BOJICTBEHHO-
TexHojoruueckas), IlpakTuka 1o mnodaydeHHIO NpPoQEecCHOHAIbHBIX YMEHUH U  OIbITa
npoecCHOHANBHOM  NIeATENbHOCTH,  OJKOJOrMuYeckas  dKclepThu3a U cepTuduxams,
Okonoruyeckuii macnopT npeanpusTus, IlpoGnemMa TBepABIX MPOMBIIUICHHBIX OTXO0/0B,
[Tpennuniomuas mnpakTtuka, IlonrotroBka k cmaye u cpava ['D, 3ammra BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThl, BKIIIOYAs MOJArOTOBKY K MPOLEype 3alIUThl U MPOLEYpY 3allUTHI.

3. IEPEYUEHb IIVIAHUPYEMbIX PE3YJIbTATOB OBYYEHHSA IO JAUCLHU-
IINIMHE, COOTHECEHHBIX C IIVNIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHU S OBPA3OBATEJBbHOMN ITPOT'PAMMBI

IIpouecc n3yueHus: AMCUUIIINHBI «IKOJIOTO-aHATUTUYECKUI KOHTPOJIb) HAIIPABJIEH Ha
(dbopMUpOBaHUE CIETYIOMINX KOMIIETEHIUH:
OIIK-1 - Bnanenue 6a30BBIMU 3HAHUSAMHU B 00JacTU (DyHIIAMEHTAIbHBIX pa3leiioB MaTEMaTUKH B
o0bemMe, HEOOXOAMMOM Ul BIIQJICHUS] MaTeMAaTUYeCKUM anmaparoM 5JKOJOTHYECKUX Hayk,
00paboTKM MHPOPMALIMHU U aHATTU3A IAHHBIX 110 SKOJIOTUU
[1K-11 — cnocoOHOCTH MPOBOAUTH MEPONIPUATHS M1 MOHUTOPHUHT 110 3aIIUTE OKPYKAIOIIEH Cpeslbl OT
BPEIHBIX BO3JIEHCTBUI; OCYILECTBIISITh IPOU3BOICTBEHHBIN SKOJIOTMYECKUHA KOHTPOIIb.

No Koa u naumenoBa- | IlepeueHb MJIaHUPYEeMbIX Pe3yJIbTATOB 00yUeHHs 1O AUCIHU-
/1 HHe peajiu3yeMoil | MJIMHE, COOTHECEHHbIX ¢ HHIANKATOPAMH JOCTHKEHUSI KOMIIe-
KOMIIETeHIINH TeHIUH
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3HaTh. 3HATh COBPEMEHHOE COCTOSHHE YPOBHS U HANpaBICHHH pa3BUTHS]
BBIUHMCIIUTENPHON TEXHUKH W TPOTPaMMHBIX CPEACTB; YBEPEHHO pabOTaTh B
Ka4eCcTBE  IIOJb30BATEIs]  IEPCOHANBHOTO  KOMITBIOTEPA,  CaMOCTOSTEIIBHO,
HCTIONb30BaTh BHEIIHHE HOCHUTENN MH(MOPMALMH IJIsi OOMEHa JaHHBIMH MEXIY|
MalllMHAMM, CO3JlaBaTh pPE3EPBHbIC KOMHMHW W apXMBBI JAHHBIX M IPOrpaMM;
CTPYKTYpPY M (YHKIMH anmapaTHOM 4YacTH KOMIIBIOTEpa; Ha3Ha4€HHE W BHJBI
MPOrpaMMHOr0  oOecreyeHus] WH(POPMALMOHHBIX CHCTEM M TEXHOJOTHH;
(YHKIIMOHAIBbHBIE BO3MOXHOCTH ITPUKIAHBIX IIPOTPaMM; OCHOBHBIE TIOJIOKCHUS]
nH}opMannoHHol Ge3omacHOCTH; MH(POPMAIMOHHBIE TEXHOJOIMH OpraHU3allvy
roucka uHGopManuu B ceT MHTEepHET; OOLIMiA MOPI0K PadOTHI C AIEKTPOHHOH
TIOYTON

'YMeTb: ymeTh paboTats ¢ mporpamMmmubiME cpenctBamu (I1C) obmero
Ha3HAYEHHsSI, COOTBETCTBYIOIIUMH COBPEMEHHBIM TPEOOBAHUSM MHUPOBOTO PHIHKA
I1C;

Buiagerhb: nMeTh HaBBIKM paOOTHI B JIOKAIBHBIX U INI00ATBHBIX KOMITBIOTEPHBIX
CeTsIX, UCIOJIB30BaTh B IIPO(ECCHOHANBEHON ICSITENEHOCTH CETEBBIE CPEACTBA
Moucka u oOMeHa nHpopMaIiei; BilaleTb pHeMaMH aHTUBUPYCHOM 3aIUTHI.

1 OIIK-1

3HaTh: TEOPETUYECKUE OCHOBBI IKOJIOTMYECKOTO MOHUTOPUHTA, BUIBI
TCXHOTCHHBIX CUCTEM U 3KOJIOTHUYCCKOTI' O pI/ICKa; METOAbI MOHI/ITOpI/IHFa nu
aHaju3a MPUPOJIOOXPAHHOM AESITENIBHOCTH; Y METh: UCIIOJIb30BATh
TEOPETUUECKNE IKOJIOTNYECKHE 3HAHUS B IPAKTUUECKON NPUPOAOOXPAHHON
JCATCIBHOCTH, HpOBO}lI/ITL l'[pI/I OKOJIOT'MYCCKHUX UCCICAOBAHUAX OHeHKy pI/ICKa
MPOSIBIICHUS IPU- POAHBIX U TEXHOT€HHBIX OMACHOCTEW; MOJEIUPOBAThH
TIPUPOIHEIC W TEXHOTCHHBIC OMTACHOCTH; OIICHUBATh MACIITA0bI MTOCICICTBHIHA
BIIMSIHUS TEXHOJIOTUH IPUPOIOTIOIB30BAaHUS Ha OKPYKAIOLIUE TEPPUTOPUH;
BnaneTs: 3HaHUSIMH O TEOPETHUYECKUX OCHOBAX 3KOJOTMYECKOTO MOHUTOPUHIA,
TEXHOTSHHBIX CHCTEM M JKOJOTHUYECKOTO PHUCKAa; METOJAMH cOOpa, OMUCAHUS U
MOJEIMPOBAaHUSl NPUPOJHBIX W TEXHOTEHHBIX IPOLECCOB MpPHU MPOBEIECHUU
IKOJIOTHYECKHUX MCCIICJOBAaHUH.

2 IIK-11

4. OBIIASA TPYAOEMKOCTDb JUCIIUIIJIMHBI
4.1 O0beM TMCHHMILUIHHBI B 3a4eTHBIX equHUIax (Bcero) —4 3ET

4.2 O0beM TUCIHUNIHHBI 10 BUAAM y4eOHOI padoTsl (B 4acax):

KommuecTtBo wacos
(bopma 0OyueHus - ouHas)

Bun yuebnoit paboTbl B 1.4. o cemect-

Bcero o minany pam
3
KonraktHas paboTta 00yyarommxcs ¢ nmpernojia- 54 54
BaTeNeM
AyIUTOpHBIE 3aHATHS: 54 54
Jlexun 18 18
[TpakTH4yeckne U CEeMUHAPCKUE 3aHSITHS HE MPEyCMOTPEHBI HE MpeIycMOoTpe-
HBI
JlaGopatopHbie paboThI (J1aOOpaTOPHBIN MpaK- 36/36* 36/36%
TUKYM)
CamocrostenpHas pabora o4 94
Bcero yacoB no gucuumimnze 144 144
Tekymuit KOHTPOJb (KOJTMYECTBO U BUJI: KOH- YcTHbli onpoc, YcrHblii onpoc,
TpOJIbHas paboTa, KOJJIOKBUYM, pedepar) TECTUPOBAHHUE, TECTUPOBAHMUE,
JIOKJIAJT JIOKJIaJT
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KypcoBas pabora HE MpeTyCMOTpeHA HE MpeycMOoTpe-
Ha

Bupl mpoMexyTouHOT0 KOHTPOJIS (IK3aMeH, IK3aMeH 9K3aMeH

3a4er)

OO0m1as TpyA0EMKOCTh B 3aU€THBIX €IMHULIAX 4 4

*B cnyyae HeobXo0umocmu UCNOIb308AHUS 8 YUEOHOM Npoyecce YacmudHO/UCKIIOUUMETbHO
OUCMAHYUOHHBIX 00PA308AMENILHBIX MEXHOI02UL 8 Mabuye Yepe3 Clelul YKA3bl8aemces KOIULecneo
yacog pabomol I1IC ¢ obyuarowumucs 01 nposedeHus 3aHAMUL 8 OUCMAHYUOHHOM popmame ¢

NpUMEHEHUEM IIEKNPOHHO20 O6y'i€HM}Z.

4.3 Copaep:xaHue AMCHUILIHHBI (MoayJisi). Pacnipeaesenue 4acoB no TeMam U BH-
AaM yyeOHOH padoThI:

®dopma 00yueHus ouHas
Buabl y4eOHbIX 3aHATHH dopma Te-
AyAUTOpPHBIE 3aHATHSA |3aHATUA KyLIero
Ha3zBanue u pa3nenoB u | Bcee- B HHTEP- Camo- KOHTpOJIs
TeM ro JlaGopatop- | akTHB- | 0N 3HaHUH
Jlekuuu . | TeqbHast
Hble padoTbl| HOM
padora
dopme
Pa3nes 1. Jk0/10r0-aHAINTHYECKH A KOHTPOJIb KAK CTPYKTYPHasl 4YACTh OXPAHbI OKPYIKAI0-
LIEeH cpeasbl
Tewma 1 IIpenmer, cTpyk- TECTUPOBA-
Typa U 3a/1a4u HKOJIOro- 8 5 i i 6 HUe, cobece-
AQHAJTUTUYECKOTO KOH- JI0BaHUE
TPOJISL.
Pa3nes 2. JKOTOKCHMKAHTHI B OKpY:Kalolleil cpeae
Tema 2 Obmas xapakre- TECTHPOBa-
PHUCTHKA IKOTOKCUKAHTOB, 8 9 i i 6 HHe, cobece-
KOHTPOJIMPYEMBIE 3KOTOK- JOBaHUE
CUKaHThI U BEIIECTBA.
Pa3nes 3. XuMHu4eCKHUi COCTAaB NPUPOAHBIX 00BEKTOB
Tema 3 Xumuueckuii co- TECTUPOBA-
CTaB TMPHUPOJHBIX OOBEK- HHE, cobece-
TOB: BOJIa, BO3/IyX, aTMO- 8 2 - - 6 J0BaHHE
cdepHble 0CaaKH, TOYBHI,
JIOHHBIE OTJIOKEHMSL.
Pasnen 4. MeToabl XMMHKO-aHAJINTHYECKOT0 KOHTPOJIS
Tema 4 Ot6op nmpod BO3- TECTHPOBa-
ayxa. 14 2 6 6 6 Hue, cobece-
JIOBaHHE
Tema 5. Ot60p PO BOBI TECTUPOBa-
¥ BOIHOI OHOTEHI. 14 2 6 6 6 HHE, cobece-
JIOBaHUE
Tema 6 Ot60p nMpob mou- TECTHPOBa-
BbI, PEYHBIX U MOPCKHX 16 2 8 8 6 HHE, cobece-
OTJIOJKEHMI, IIIIaMOB. JIOBaHUE

®opma A

Crpanuna 4 u3 26




MI/IHHCTepCTBO“HayKH U BBICLIETO u06pa3013a1-[m PO dopua
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET
@ - Pabouast nporpamMma JUCIMIUIAHBL
Tema 7. Mertoabl u3Bie- TECTUPOBa-
YCHUA 3arpsA3HAOIINX 16 2 8 8 6 HHUC, cobece-
BCIICCTB U3 BOJAbI, IIOYBbI JOBAaHHUC
M BO3yXa.
Tema 8. DxoaHanuTHYE- TECTHPOBA-
CKHit KOHTPOJIb O6H_II/IX HHC, cobece-
MOKa3aTeyiel 3arps3HeHus 16 2 8 8 6 JIOBaHHUE
BOJI, Ta30B 1 I1apOB B BO3-
JyX€, II0YB.

Paznen 5. HopmaTuBHo-TexHHYecKOe U MeToAn4Yeckoe obecneueHne IAK

Tema 9. [IpaBoBas perina- TEeCTUPOBA-
MEHTAIIMS ¥ HOPMAaTHUBHO- HUe, cobece-
TEXHUYECKOE ¥ METOAUYE- 3 2 i i 6 AOBaHUE
CKOe 00€ecIeueHne IKo-
AHAIUTUYECKOTO KOH-
TPOJISL.
BCET'O 108
18 36 36 54
(36)
HNuTepakTuBHBIE (GOPMBI IPOBEICHUA 3AHATHI
Neni/ | HamMeHoBaHMe pa3jiesia HNuTepakTuBHblie popmbl mpoBeaenus | Jlanrenn-
n JUCIHUIIIMHBI 3aHATHH HOCTbH (4ac)
1 Paznen 4. Meroabl xumuko- | Pabora B MaJIbIX Tpymmax mpH MpoBeie- 36
AHAJTUTHYECKOT0 KOHTPOJIS HUU JIaOOpaTOPHBIX pabOT MO aHATH3Y
BO3/TyXa, BOJIbI, TOYBBI H JJOHHBIX OCAJI-
KOB.
UTOI'O 36
NUTOTI'O (% oT ayAMTOPHBIX YacOB) 66%

5. COAEPKAHUE KYPCA
Pa3znesn 1. Dko0/10ro-aHaIMTHYECKH KOHTPOJIb KAK CTPYKTYpPHasi 4acTb OXPaHbI
OKpY:KaIlIeil cpeabl
Tema 1. IIpeamer, cTPyKTypa M 327241 IK0JIOT0-aHAJIUTHYECKOTr0 KOHTpoJs. [Ipen-
MET, CTPYKTypa M 3aJaud 5KOJIOrO-aHAIUTUYECKOro KOHTpoiisi. KoHTponupyembie 0ObEKTHI U
KOMIIOHEHTBI. MeTO10JI0THs 3KOaHAITUTUYECKOTO KOHTPOJIS.

Pa3jen 2. JKOTOKCHKAHTHI B OKPY:KaloOLeil cpeje.

Tema 2. O0masi XapakTepuMCcTHKA IKOTOKCUKAHTOB, KOHTPOJHMPYeMble IKOTOKCUKAHTHI U
BemecTBa. OOmas XapakTepUCTUKA YKOTOKCUKaHTOB. KOHTposimpyemble 3KOTOKCUKAHTHI U Be-
niectBa. buomarnuduxamnus. buokonuentpuponanue. Hanbonee onacHble TOKCUKAHTBI: TSXKe-
JIble TOKCUYHBIE METAJUIBI (PTYTh, KaAMHUI, CBHHEIL), XJIOPOPTaHUUECKUE ECTUIIU/IbI, TUOKCHHBI
U TMOKCHHITOIOOHBIE BEIECTBA, MOJUIMKINYECKHE apOMAaTHYECKHUE YIIIEBOAOPOAbl. DKOTOKCH-
KaHTBl B aTMoc(epe: a’po30Ji, CMOT, TApHUKOBBIN 3(p(eKT, 030HOBBIE ABIPHI, ECTECTBEHHAS U
aHTPOIIOTeHHasl paguanus. JKOTOKCUKAHTHI B BOJIe U MouBe. VICTOYHUKM MOCTYIUIEHUS 3KOTOK-
CHUKaHTOB B OKPY’KaIOILYIO CPELY.

Pa3nes 3. XumMu4ecKuii cOCTaB NPUPOAHBIX 00bEKTOB.
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Tema 3. XumMu4eckuii cocTaB NPUPOAHBIX 00bEKTOB. XUMHUUYECKUN COCTaB BOJbl, BO3AYyXa,
aTMOC(EPHBIX OCAJIKOB, I0YBbI, JOHHBIX OTJIOKEHHH.

Pazjen 4. MeToabl XMMHKO-aHAJTUTHYECKOT0 KOHTPOJIA.
Tema 4 OT60p npod Bo3ayxa. MeTonbl U criocoObl 0TOOpa MPoO BO3ayXa: THUITEI KOHTCHHEPOB,
a/ICOpOIIMOHHOE YJIaBIMBaHNUE, KPUOTEHHOE KOHIIEHTPUPOBAHUE, COPOITHSL.

Tema 5. OT60p npod BoaAbI U BOAHOI 6MOTHI. MeToauka oTO0Opa mpod A MUTHEBBIX BOJ, U3
IPUPOJHOI0 BOJHOIO MCTOYHUKA U CTOYHBIX BOJ. MeToauka oT60opa npod BOIHONW OUOTBHI.
Tema 6. OTOOp NP6 MOYBHI, peYHBIX U MOPCKHUX OTJIOKeHUI, m1amoB. Knaccudukanus

MCTOJ0B aHaJIn3a: II04YB, MOPCKHUX U PECYHBIX OTJIO)I(GHI/IP'I, I1J1aMoOB.

Tema 7. MeToabl U3BJICYCHUS 3arPASHAIOIIMX BELIECTB M3 BOAbI, IOYBLI U BO3ayXa. MeTto-
JIbI U3BJICUCHHUS 3arPS3HSIONIMX BEIIECTB M3 BOJBI: METOMBI MPSMON MHBEKIIUU (XpomaTorpadu-
YECKHUE METObI, CIICKTPAJIbHBIE U AJICKTPOXUMUUYECKUE METObI), KUIKOCTHO-KHIKOCTHAS IKC-
Tpakuus, TBepAodazHas 3KCTpakuus, TBepAo(dazHas MUKPOIKCTpaKUUs. MeTolbl W3BICUCHUS
3arpsA3HAIONIMX BEIIECTB M3 IMOYBBI: TEPMOJCCOPOIMS, KUAKOCTHAS DKCTPAKIINS, SKCTPAKIUS B
MHUKPOBOJHOBOM I10JIC, SKCTPAKIUS CYyOKPUTHIECCKON BOJOW, CBEPXKPUTHIECKAs (DITFOMTHAS JKC-
Tpakuusi, napodasHelii aHanu3. MeTopl U3BICUESHHS 3arPSI3HAIONIMX BEUIECTB U3 BO3/yXa: Tpa-
BUMETPUYECKUN METOJI, aTOMHO-OMHUCCUOHHBIN METO/.

Tema 8. JxkoaHaIUTHYECKMH KOHTPOJIb OOIIMX INOKAa3aTeJeil 3arps3HeHUs] BOA, ra30B M
NapoB B BO3AyXe, MOYB. DKOAHAIUTUYECKUI KOHTPOJIh OOIIMX TMOKa3aTesiel 3arps3HeHus] BOM:
MYTHOCTb, IIBETHOCTh, BKYC U 3amaX, yAeIbHas IeKTPONPOBOJAHOCTD, O0IIee CoepKaHHe a30Ta
u Qocdopa, obmmit opranmyeckuit yriepon (OOY), pacTBOPUMBIM OpraHUYECKUU YTIEPOL
(POY), XIIK, BIIK, pH, >xecTkOCTh. DKOAHATUTUYECKUN KOHTPOJH Ta30B U MapoB B BO3IyXe:
OTpeJieJICHUE B BO3/IyXE COCIMHEHHUM Cephl, COEAMHEHUHN a30Ta, a3p030JIeH, MbUTH. DKOAHATUTH -
YECKU KOHTPOJIb 3arpsi3HEHMs] MOYB: arpOXMMHYECKUE CBOMCTBA MOYB, ONPEICICHHE TOKCHUY-
HBIX METAJIJIOB, MIECTUIINIOB, HE(PTETPOTYKTOB, TOKCUUHBIX OPTAHUUECKUX BEIIECTB.

Paznen 5. HopmaTuBHO-TeXHHYecKOe U MeToAu4Yeckoe odecrieuenne JAK.

Tema 9. [IpaBoBasi perjiaMeHTallusi ¥ HOPMATHBHO-TEXHUYECKOEe U MeTOAN4YeCKOe odecrie-
YeHHe IKOAHAJTUTHYECKOT0 KOHTPOJIS.

HopMmatuBHbIE TOKa3aTeNn Ka4yeCcTBA OKpyx)arouien cpepl. Kiaacchl TOKCHYHOCTH XMMUYECKUX
BelecTB. MeTonuku 0T00pa mpod BOJBI M BOJHOM OMOTHI, BO3/4yXa, TOYB U JIOHHBIX OCAIKOB.

6. TEMbI TIPAKTUYECKHAX U CEMUHAPCKUX 3AHATHI
Jannblit Bug padbot He npenycmorper YII.

JJABOPATOPHBIE PABOTHI (JABOPATOPHBIN ITPAKTUKYM)

JlaGoparopHas padora Nel
(¢popma npoBeaeHNs — KPYIJIbIH CTOJ)

Tema. OT00p P00 MOYBHI

I]ens: HayyuTh CTYACHTOB OTOMPATh MPOOKI TOYB
Cooeporcanue: 1. O3nakomnenue ¢ 'OCTom
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Pezynomameut: IIponssect 0TOOp, BHIIOIHUTH POOOIIOATOTOBKY.

Xo0 pabomeur:

[Ipu 3KOIOTHYECKOM MOHUTOPHHIE IMOYB BAKHBIM 3TAllOM SBJISIETCS OTOOp MPOO st
aHanu3a. OT6op nmpod mouBkl IpPou3BOAAT B cooTBeTCTBUU ¢ [OCTom «Oxpana npupoasl. [Tou-
BBL. MeTozpl 0TOOpA ¥ TOJATOTOBKHU MPOO JUISI XUMUYIECKOTO, 0AKTEPHUOIOTHIECKOTO M TeIbMUH-
TOJIOTMYECKOTO aHaiu3ay. CTaHAapT MpeaHa3HaueH Il KOHTPOJS OOILEro M JOKaJIbHOTO 3a-
IpSI3HEHUS MOYBBI B pallOHAX BO3JEHCTBUS MPOMBIIIICHHBIX, CEIbCKOXO3SIICTBEHHBIX, TPaHC-
MOPTHBIX M XO3HCTBEHHO-OBITOBBIX UICTOYHUKOB 3arpsI3HEHUS.

Toueunsie MPoOBI OTOMPAIOT METOIOM KOHBEPTA, 110 AUATOHAIIM WU IPYTHM CIIOCOOOM, UCXOIs
U3 TOTO, YTOOBI Kaxk/aas rmpoda MpecTaBiisia co00i YacTh MOYBBI, THITUYHOM /711 TeHETUYECKUX
TOPU30HTOB.

O6benuHeHHYI0 TPoOY TOTOBIT U3 TOUEUYHBIX Mpod. [Ipu onpeneneHun B MouBe MOBEPX-
HOCTHO-PACHPEIEISIONIMXCS BemecTB (HeTh, HEPTEPOAYKTHI, TSHKEIBIE METAIIIb) TOUCYHBIE
poObl 0TOMPAOT mocnoitHo Ha riyoune 0; 5 u 20 cm maccoit 1o 0,2 xr. [Ipu ananuze 3arpss-
HEHMSI TTOYBBI JIETKOJIETYUYUMH 3arpsi3HUTEISIMU TOUEUHbIE MPOOBI OTOMPAIOT 1O BCEHl riryOnHe
MOYBEHHOTO MPOGUIs U MOMEUAIOT B CTEKISHHBIE €MKOCTH, 3aKpPBIBAIOLIUECS TePMETUYHO
Kpbiikamu. [IouBy aHanu3upyroT B eHb 0TO0pa npo0. [Ipu HEBO3MOXKHOCTH OBICTPOIO aHAJIM-
3a MPOOBI XPaHAT B OIMpPENEICHHBIX YCIOBHUSAX, OMMCAHHBIX B MeToauKax. [Ipu HeoOxoauMocTu
JUTUTEIIBHOTO XpaHeHus (0oJiee Mecsia) B MpoObl 100aBIsSIOT KOHCEPBUPYIOIIUE BEIIECTBA, pPe-
KOMEHIOBaHHBIE B METO/IMKAX B KaXKIOM CIIy4ae Uil KOHKPETHBIX BEIECTB.

Bonpocel k meme:
1. Yto takoe oObearHEHHAs TTPOOa MOYB?
2. Korna mpoBoasT aHaTN3 TOYBEHHBIX TPO0?

JlabopaTopnasi paGora Ne2
(dpopma npoBenenusi — 1adbopaTopHas padboTa B MaJIbIX FPynmnax)

Tema. Onpenesienne cyJb(paT-uOHOB B MOYBE

Ilens: HAyYUTDH CTYIEHTOB OIPENEIATh CYIb(aT-uOHBI B TIOYBEHHOH Mpooe.
Cooeporcanue:
1. IlpuroToBneHne peakTUBOB.
2.IlocTpoenue rpalyipoBOYHOTO rpaduka.
Peszynomamut: OnpeneneHue cyabpaT-nuoOHOB B IOYBEHHBIX NMPodax

Annapamypa u peakmugul
DOTORIEKTPOKOIOPUMETD.
MepHbie K0JIObI BMECTUMOCTBIO 50 MJT — 8 HIT.
[TuneTkn BMecTuMOCThIO 5, 10, 25 M.
CranjapTHBIi pacTBop, coepskamuii 1 mr/ M1 SO+ -HOHOB:
1,8145 r npokasnernoro npu 400 — 450 °C K,SO4 pacTBOPSIOT B BOJIC ¥ IOBOAT 00HEM

mo 1 .

bapwuii xnopuctsrii, 0,01 M pactsop: 2,0807 r BaCl, mim 2,4430 r BaCl, - 2H20 pactBo-
psroT B 600 Mt quctruiumpoBanHoi Boabl, Ao6asisttor 100 ma HCI (1:1) u noBoaaT o6beM riu-
LepuHOM 110 111.
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Hlocmpoenue epadyuposounozo cpaguka

W3 ocHOBHOrO pacTtBopa TOTOBSAT pabO4Mil CTaHIAPTHBIM PAcTBOP C KOHIEHTpalueit
K2S04 50 mxr/mn pazbasiennem B 20 pas.

B mepnbie k051061 BMecTUMOCTBIO 50 M1 BHOCAT 50, 100, 150, 200, 250, 300 MKT CyIib-
¢dar-uonoB, o 10 mu ocaxknarormero pearenra (BaCly) u Bomasr 1o metku. Copepxkumoe Kojbd
TIIATEIHHO TIEPEMEIINBAIOT U POTOMETPUPYIOT uepe3 10 MuH B KtoBeTe ¢ paboueid amuHON 1 —
5 cM npu ayiMHe BOJIHBI 520 HM.

Xoa aHajau3a

B Mepnyto konby nepenocst 10 — 25 M BOJIHOM BBITSKKU U3 MOUYBHL. B konly nobas-
astoT 10 M1 ocakaaromiero peareHra u Boabl 10 MeTku. Yepe3 10 MUH QOTOMETpUPYIOT Kak
IIPU MIOCTPOEHUH IPaTyUPOBOYHOIO rpaduka.

Coneprxanue cyab(paT-HOHOB B I0YBE PACCUUTHIBAIOT MO (hOpMYyIIe, MI/KT:

mllo
XX-=
Wanta
rae m — macca SO4% - HOHOB, HaliieHHAs MO TPaXyHMPOBOYHOMY rpaduKy, MKr; Vo — 06wt

00beM, B3ATHIN JUIsl TIOJyYE€HUS] BOJAHOU BBITSKKH, MII; Vi, — 00b€M aIMKBOTHOM 4YacTH BO/I-
HOM BBITSDKKH, B3STOM A1 aHAJIW3a, MJI; @ — HaBECKa IIOYBHI, T.

Bonpocwi k meme:
1. C nomomibio Kakoro MeTo/1a ONpeeNoT Cyab(paT-uoHbI B TOYBax?
2. B kakux moyBax COJEPKHTHCS OOJIBIIOE KOJUUECTBO CYIb(aT-HOHOB?
3. HcTouHUKHM MOCTYIUIEHUS Cylb(haT- HOHOB B ITOYBY.

JlabopaTopnasi padora Ne3
(¢popma npoBeaeHus — jadopaTopHasi padoTa B MaJIbIX IPyNIax)

Tema. OnpenejieHue HUTPATOB B N04YBE

Ilens: HayunTh CTYJEHTOB ONPENENIATH HUTPATHI B IOYBEHHON IIpooe.
Cooeporcanue:
1.ITpuroToBneHne peakTUBOB.
2.IlocTpoenue rpayupoBOYHOTO rpaduka.
Pezynomamur. OnpesieneHre HUTPATOB B IOYBEHHBIX Mpolax

Annapamypa u peakmugul

HoHomep ¢ HUTPATCEIEKTUBHBIM U XJIOPCEPEOPSIHBIM JIEKTPOIAMH.

KBacup! anmomokanuensie, | %-Hblil paTBOp.

CranpaptHblil pactBop HUTpaTa kanus, 0,1 M. I'otoBsaT pactBopenuem 10,11 r HutpaTa xanus B

1%-HOM pacTBOpE aTIOMOKAIMEBBIX KBACIIOB B MEPHOU K0JIOE Ha 1 1.

Kon6s1 MepHBIE BMECTUMOCTBIO 50 MJT — 5 TIT.
Crakanbpl XUMHYeCKHE BMeCTUMOCTRIO 100 M1 — 2 mit. IIunerkn BMecTUMOCTBIO 1,

5, 50 mi1.
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Ilocmpoenue epadyupogounoeo epaguka
TOTOBAT pacTBOpPHI C KOHIEHTparmeil Hutpata kamus 102,10°, 10* M B MepHBIX KoJI-

0ax BMecTHMOCTBIO 50 MII MOCJeOBaTEIbHBIM pa30aBIeHHEM CTaHJAPTHOTO M IPUTOTOBIICH-
HBIX PacTBOPOB | %-HBIM pacTBOPOM AJTIOMOKAIMEBBIX KBACLIOB.
PacTBopsI mepemMenBaoT, NEPEHOCST MOCIEJ0BATEIbHO B CTaKaH, HAYMHAS C pacTBOpa

HaVMEHbIIIEH KOHIICHTPALMK U 3aKaHYUBAasl CTAHIaPTHBIM PaCTBOPOM, OIIYCKAIOT B PACTBOPHI

anexktpoabl U uzMepsot DJIC. Ilepen nmorpyxeHuemM B paCTBOPHI 3JIEKTPObI IPOMBIBAIOT BO-
JIOM, OCTATKH KOTOPOH yAQISIOT GUIBTPOBAIILHON OyMaroii.

[To momy4eHHBIM JaHHBIM CTPOST IPaAyUpOBOYHBIN rpaduk B koopanHaTtax E, MB —
pNO3".
Xo0 ananuza npu onpeoeneHuu HUMpPamos 8 nouge

[Iepenocsat B ctakad 20 T BO3YIIHO-CYXOM MOYBBI, NPUIMBAIOT 50 MII aIFOMOKaJIUEBbIX
KBacloB ¥ B30anThiBatoT 30 MUH. B MoiIy4eHHYIO CYCIIEH3MIO OIYCKAIOT AJIEKTPOAbI U U3MEPSI-
10T DJIC. o rpagynpoBoyHOMY rpaduKy HaXOAAT COAEPKAHUE HUTPAT-UOHOB B IpoOe.

CopneprxaHue HUTPAT-HOHOB B TIOYBE (MI/KT TIOYBBI) PACCUMTHIBAIOT IO (popmyrie

CMMiVo - 1000
XX =

aa
rae C — KOHIEHTpalus HUTPAaT-UOHOB B aHAJIM3UpPyeMOol npo0e, HaliJleHHast U3 TpalyupOBOYHO-

ro rpaduka, MOJIb/1; M — MoJispHas Macca HUTPAT-UOHOB, T/MOJb; Vo — 00beM BOJIBI, B3SITOM
JUTS TIOJTYYEHUS BOJTHOM BBITSDKKHU, MJT; @ — HaBEeCKa MOYBHI, T.

BOI’lpOCbl K meme.
1 Metoauka OIIPEACIICHUA HUTPATOB B ITIOYBC.

2. VICTOYHMKM MOCTYIUICHHS] HUTPATOB B TOYBY.
3. BnmsHWE HUTPATOB HA PACTEHMUS, )KUBOTHBIX M YEIIOBEKA.
4. TIAK HuTpaTOB B MOYBE.

JlaboparopHasi padora Ne4.

(popma nposenenust — 1adoparopHas padora B MaJbIX IPyniax)
Tema. Ouenka 0ygepHOCTH OYB K KUCJIOTHBIM 0CaAKaM

Ilens: HayunThH CTYJEHTOB ONPENENATh Oy(hepHOCTD MOUB.
Cooepocanue:
1. TlpuroToBieHHE PEAKTHBOB.
2. Omnpenenenue 0y(pepHOi cnocoOHOCTH MOYB.
Pezynomamur: Oyenxa usmernenus 6ygepHot cnocooOHOCmU no48.

Annapamypa u peakmugul
XnoposonopoaHas kuciora, 0,1 M pactsop.
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Honomep yHUBEpCATBHBIN ¢ CUCTEMOMN CTEKJISIHHOTO U XJIOPCEPEOPSHOTo 3JIEKTPOJIOB.

MarnuTHas MeaaKa Uik poTaTop.
ITunerka BMecTUMOCTELIO 20 MII.

XUMHYECKHE CTaKaHbl BMECTUMOCTEIO 150 M1 — 4 mT.

Xoo pabomol

B xumnueckue crakanbl Ha 150 M nepenocsr no 20 r noussl. [louBy npenBaputensHo

BBICYIIMBAIOT JI0 BO3JIYIIIHO-CYXOI'O COCTOSIHMSI, U3MENIbYaIOT B (papPopoBOi CTyMKE U IPOCEH-
BalOT Yepe3 cuTo ¢ auameTpoM oTBepctuit 1,0 mm. K mouse B mepBoM crakaHe moOasistor S50
MJI AUCTHILTMPOBAHHOM BOJIBI, @ BO BTOpoM cTakane — 20 mut 0,1 M pacTBopa XJ10pOBOIOPOAHOM
KHCIOTHI (2 MMos) 1 30 MIT TUCTHILTUPOBAaHHOM BobI. O0€ MpOOKI TEPeMENTUBAIOT B TCUCHUE
yaca Ha poTarope win MarHuTHou Memanke. [locne orcrauBanust B Tedenue 10 muH mo 25 mu
KUJKOCTH HAJ[ OCAJIKOM M3 KaXKJOr0 CTaKaHa OCTOPOKHO CIMBAIOT B YUCTBIM CYXOW CTakaH U

U3MepsIoT pH MOYBEHHBIX BBITSHKEK Ha MOHOMEPE B CHCTEME CTEKJISTHHOTO M XJopHicepeOps-
HOTO 3J1eKTpo10B. O1ieHnBarOT u3MeHeHue pH mocie no6aBaeHUss KUCIOTHI U Oy epHOCTh MOYB
K KHCIIOTHBIM OcaikaM (CM. Ta0n. 1) u oOBICHIIOT MexaHu3M OydepHOro AecTBHs HUccenye-

Mmoit moussl. ApH = pHxonTtp - pH HCI .

Tabmuma 1.
A pH bygeprnocmob nous
>35 OueHp HU3Kas
35-25 Huskas
25-15 Cpennsist
15-1,0 Beie cpenneit
<1,0 Bricokas
He camxkaercs OdeHb BBICOKAs

JlabopaTopnasi paGora NeS.
(¢popma npoBeaeHus — jadopaTopHasi padoTa B MaJIbIX IPyNIax)

Tema. Onpenesienue coaepxaHus aKTHBHOI'O XJIOPa B IUThEBO, NPUPOAHOM

U CTOYHBIX BOJdaX

Ilens: HayunTh CTYJCHTOB ONPEIENATh COIEP)KaHNE aKTUBHOI'O XJIOpa B BOJIE.

Cooepicanue:
1.IIpuroroBiieHNE PEAKTUBOB.

2. OnpeneneHyne KOHLUEHTPALUU «aKTUBHOTIO» XJIOpA.

Pesynomamer: onpeneneHue akTUBHOIO XJI0pa B BOJOIPOBOJHOM, IPUPOIHON BOJE U B

CTOYHBIX BOJAX
Anmnaparypa 1 peakTHBBI

®opma A
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Honomep ¢ xstopuacepeOpssHbIM U INIATUHOBBIM JIEKTPOJAMHU.
VYKcycHas KUCIIOTa JIesiHasL.
Wonun xanus.
Tuocynsdar varpus, 0,005 M.
Xumuueckue crakansl BMectuMocTbio 400 mit. broperka BMecTu-
MOCTBIO 5 MII.

Xoo ananusza

B xuMunyeckuil cTakaH HachIMAIOT OKOJIO | T MOAMIA Kallusi U PacTBOPSIOT €ro B 2 M
JTUCTHJUTHPOBAHHOW BOJBI, 3aTEM JIO0ABIISIOT 5 MII JIeASHOW YKCycHOU Kuciaotel u 300 M uc-
CJIETyeMOH BOJBI TIPU TPEATIOIOKUTEIBEHOM cojepkanun "aktuBHoro" xyopa 0,1 — 1,0 mr/m.
Crakan nomMeniatoT B TeMHoe MecTo Ha 10 MuH. Beigenummiics on orturpossiBatoT 0,005 M
pacTBOpoM THOCYJIb(aTa HaTpUs B CUCTEME IJIATUHOBOI'O M XJIOPUICEPEOPSHOIO 3JIEKTPOJOB
70 TIOCTOSIHHOTO 3HaueHusl moTeHiuana. [lapannenbHO MPOBOAST TUTPOBAHUE KOHTPOJIBHOM
poObI (500 M1 AUCTHILUTMPOBAaHHOM BObI). KOHIIEHTpaInio "aKTUBHOTO" XJIOpa PacCUUTHIBAIOT
o gopmyse, Mr/i:

(W1 —2)CC - 35,45 - 1000
X =

v
rae Viu V2 — o0beMbl pacTBopa THOCY/Ib(aTa HaTpus, 3aTpayeHHbIE Ha
TUTpOBaHHE pabouell M KOHTPOJIBHOW MpoO COOTBETCTBEHHO, MJI; C — KOHIIEHTpaLus THO-
cyibdara HaTpusi, MOJIb/11; V — 00beM IpoObl, B3SITOM /Ui aHATU3a, MIL.

JlabopaTopuas padora Ne6
(¢opma npoBenenust — adopaTopHasi pabora B MaJIbIX IPyNIax)

Tema. Onpe)]e.ﬂelme PACTBOPECHHOT0 KHUCJIOpPOAa B BOAE€ BOAOEMOB, BOAOIIPO-
BO/JIHOI BO/le M CTOUYHBLIX BOJaX.
lle.flb.' HAaY4YUTb CTYACHTOB OIIPCACIIATE COACPIKAaHNE PACTBOPCHHOI'O KUCJIOPOJa B BOJIC.

Cooeporcanue:.

1.OmnpeneneHne paCTBOPSHHOTO KHCIOPO/Ia B BOJOTIPOBOIHOM BOIE.

2. Onpenenenne pacTBOPEHHOTO KUCIOPO/Ia B IPUPOTHOM BOJIE.

3. Onpenenenne paCTBOPESHHOTO KUCIOPO/Ia B CTOYHBIX BOJIAX.

Pesynomameut: OnipenierieHue pacTBOPEHHOTO KUCIIOPO/Ia B BOAE BOJOEMOB, BOJOIIPOBOIHON BO-
JIe ¥ CTOYHBIX BOJIAX.

Annapamypa u peaxmugbol
I/IOHOMCp C IINIaAaTUHOBBLIM U XJ'IOpHI[CCpC6pHHBIM QJICKTpOJdaMHU.

CkansiHKA 1151 0TOOpa MpoOd BOBI.
Kucnoponssie ckiIIHKH. X BMECTUMOCTB HAaXOJAT B3BELIMBAHUEM: OIIPEIECISIOT MACCY
TIIATENILHO BBICYIIEHHOM MyCTOM CKJISIHKH BMeCTe ¢ MPOOKOI M Maccy ee IMocie Haro-
HEHHsI JUCTUWITUpOoBaHHOM Boao# npu 20°C ¢ 3aKkpbITON MPOOKOii.
ITunerkn BMectuMocThio 1, 2 1 10 M.
bropeTka BMecTUMOCTBIO 25 MII.
Xumuaeckue ctakanbl BMecTUMOCThIO 300 — 400 mut. Cynbsdar maprania
(1), 40 %-wubrit pacTBOp.
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I'mapoxeun kanus, 70 %-HbIiA pacTBOP.
Cepnas kucnora, pactsop 1:4.
Tuocynwdar narpus, 0,02 M.

WNonua xanus, 15 %-ublil pacTtBOp.

Xoo ananusza

B xucnopoaHbie CKISIHKH, 3alIOJTHEHHBIE JOBEPXY Mpo00ii, BBOIAT MUIETKOW 2 MII pac-
TBOpPA COJIM Maprasua. /[jas 3Toro HaloJIHEHHYIO 3TUM pacTBOPOM IHIIETKY MOTPY’KaroT A0 ca-
MOTI'O JTHa KMCJIOPOJHOM CKJISIHKH, 3aT€M OTKPBIBAIOT €€ BEPXHUU KOHEI M MUIETKY MEIJICHHO
BBIHUMAIOT. J[pyroil mumneTkor mpuoOaBisioT K mpode 2 MII pacTBOpa ruapokcuaa Kaiaus. KoH-
YUK 3TOM MHUIIETKH OMYCKAIOT TOJBKO IOJ YPOBEHb JKUJIKOCTU B TOPJBILIKE KUCIOPOAHOU
cKISHKU. CKIISIHKY OCTOPOKHO 3aKpBIBAIOT TaK, YTOOBI 101 MPOOKOH HE 00pa30BaIUCh My3bIPh-
KM BO3JyXa. ['Opio CKISHKM ONOJACKUBAIOT BOAOW U COJEPKUMOE XOpOILO MEepEMEIINBAIOT,
NepeBOpauMBasl CKISIHKY 10 00pa30BaHMs XJIOMBEBUIHOTO OCalKa. DTy Omepanuio (HUKCaruu
KHCIOPOAa He0OXOAUMO TPOBECTH HETOCPEACTBEHHO HA MECTE B3ATHS POOBI BOJBI y BOJOEMA.
JlatoT ocaaky OcecTb Ha JHO CKJISIHKH, OTKPBIBAIOT CKJISIHKY M HajuBaroT B Hee 10 mu pactBopa
CEpHOI KHCIIOTHI, BHOBb 3aKpbIBAIOT MPOOKO. TiarenpbHO MepeMenInBalOT U KOJIUYECTBEHHO
MIEPEHOCSAT B CTaKaH i TUTPOBAHUS, JOOABIAIOT 2 MJI HOJUAA Kalusl, IepEeMEIINBAIOT, TUTPY-
10T BBIICTUBIINICS WO MOTEHIIMOMETPUYECKU THOCYIH()AaTOM HATPHs 10 MOCTOSHHOTO 3Haue-
HUS NOTEHIMAA.

Coneprxanue pacTBOPEHHOTO KUCIOPOa PAaCCUYUTHIBAIOT TTO (GOpMYIIe, MI/JI:

Wi-(C- 8- 1000
X =

(W2 —W3)
rae Vi— o0bem pacTBopa THOCYJIb(aTa HATpuUsl, U3pacX0/10BaHHBIN Ha
TUTPOBAHHE, MJT;
C — KOHLIEHTpaIMs THOCYIb(haTa HaTPuUsl, MOJIb/JI;
V2 — 00bEM KUCTOPOTHON CKIISTHKH, MJT,

V3 — 00muii 06beM peakTUBOB, MPUOABICHHBIX B KUCIOPOIHYIO CKIISTHKY JJIs1 (PUKCAIIMU KUCIIO-
pona (2+2+10 mu).

Bormpocs! k Teme:

1. Tlpwu pacdere KakuX Mmokasaresneil He0OXOIMMO 3HATh CO/IEPKAHUE PACTBOPEHHOTO
KHUCJI0poJa B Bojie?

2. O 4yem CBHJICTEIBCTBYET HU3KOE COJIEpKaHUEe PACTBOPEHHOTO KUCIOPOa B BOje?

JlabGoparopubisi padora Ne7.
(¢popma npoBeneHust — 1adopaTopHasi pabora B MaJIbIX pynnax)

Tema. OnpenesneHne HUTPAT-HOHOB B NMTHEBOI U B IPUPOAHBIX BOAAX

Ilens: HAY9IUTH CTYJICHTOB OMPEEISITh COACPKAHIE HUTPATOB B TUTHEBBIX M MPUPOIHBIX BOJAX.
Cooeporcanue:

1. TlpuroroBieHUE pEaKTUBOB.

2. 3HAaKOMCTBO C METOJUKOHM.
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3. TlocTpoeHue rpaaynpoBOYHOrO rpaduka.
4. BbIIOIHEHHE ONPEICIICHUs] HUTPAT-HOHOB B HCCIIEAYEMbBIX 00pa3Iax.
Pe3ynvmamel: HaX0XJICHUE TI0 TPAIYUPOBOYHOMY IpaduiKy copepKaHHe HUTPUTOB B BOJIC.
[Tpu comepkaHuM B MIPUPOTHBIX BOJIAX HUTPATOB B KOHIEHTpanusax ooiee 0,3 Mr/i pas-
BUBAIOTCS] CHHE-3eJIeHbIe BOIOpOciH. [IpenebHO oImycTUMBbIe KOHIICHTPALMU HUTPATOB (MI/11),
ycraHoBieHHbIe B PO unu pekomenayemsie BO3, cienyromue (Tabdm. 1).
[Ipy MOBBIIEHUU KOHIICHTPAIIMH HUTPATOB B BOIOEMAX MPOUCXOAMUT UX IBTPODHUKAIHS
M BO3pacTacT BEPOSTHOCTh OOpa3OBaHMs HUTPUTOB B KOJIUYECTBAX, TOKCHYHBIX IS PBIO,
HapymaeTcs KPyroBopoT a30Ta B IKOCUCTEME.

Tabmuma 1

IT/IK HUTpaTOB B BOJHBIX 00BEKTaX

IJIK, mn/n
Obvekm
no pexomenoayuu BO3
6 P®
ITurtbeBas Boga 45 50
Boanbie 00BEKTHI X035THCTBEHHOIIUTLE-
BOr0O M KYJIBTYpPHOOBITOBOI'O Ha3Haue-
YIAbTYD 45 50
HUSA
Bogoemsl ppi00X0351icTBEHHBIE 45 50
Boga st Hy 1 mpou3BOJICTB:
* IMBOBapeHHbIX 15-20 15-20
® MMILIEBBIX 0 B
30 -
® TEKCTHJILHBIX
Cro4HBIE BOJIBI TPH cOPOCE B BOJIOSMBI
45 -

CMCpTCJ’ILHaﬂ A03a HUTPATOB JIA YCIIOBCKA COCTABJIACT 8—-15 r, 10IIYCTUMOC CYTOYHOC

notpebiieHne coryacHo pekomenaanusm BO3 — 5 mr/kr.

OnpedeneHue HUMPAMoO8 8 NUMbEBOL 800€ U NPUPOOHBIX 8000EMAX
Meton ocnoBan Ha usMmepennu DJIC (pa3HOCTH MOTEHIIUATIOB) rajJbBaHUYECKOTO
3JIEMEHTA, COCTOSIIETO U3 HUTPATCEIEKTUBHOTO U XJIOPHACEPEOPSHOTO MEKTPoaAoB. Jlis
CO3JaHUsl MOCTOSTHHOM MOHHOW CHJIBI M3MEPSEMBIX PAacTBOPOB HUCIOJIB3YETCS PACTBOP
AIFOMOKAJIMEBBIX KBACIIOB.
Annapamypa u peaxmugul
HonoMep ¢ HUTpATCENEKTUBHBIM U XJIOPUICEPEOPSIHBIM IIEKTPOIaMHU.
[Innerka rpagynpoBaHHas BMECTUMOCTBIO 5 MIL
Kon6s1 MmepHbIe BMecTUMOCTBIO 50 MJT — 6 MIT.
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XUMHUYECKHE CTaKaHbl BMECTUMOCTELIO 150 M1 — 2 1mT.
CrangapTHblil pacTBop HUTpaTa Kanus, | M (rotoBar pacrBopenuem Hasecku 101,1 r

HuTpaTa Kainus B 1 11 1 %-HOro pacTBopa antoMOKalIMEBbIX KBAaCIOB).
AmoMoxkanuessle kBacubl 1 % u 10 %-Hble pacTBOPSI.
Ilocmpoenue epadyupogounozo epagura

B konbax BmectumocThio 50 MIJI IMyTeM MOCIEIOBATEIBHOTO pPa30aBICHUS KaXKIAOTO
npensiaymero pacteopa B 10 pa3 1 %-HbIM pacTBOPOM aTIOMOKAJIHEBBIX KBACIIOB FOTOBST pac-
TBOphl KNO3 ¢ KOHIIEHTpanue 10'1, 10‘2, 10'3, 10'4, 107 momn/m.

PacTBOpBI TIIATEIBHO MEPEMELINBAIOT, IOOUEPETHO NIEPEHOCAT B XUMHUECKUI CTaKaH,
OITYCKaIOT 3JIEKTPOJbl U uepe3 2 MUH U3MEPSIOT pa3HocTh notenuuanos (E, MB). Haunnarte us-
MepeHusi He0OXO0IUMO C PacTBOpa ¢ HaMMEHbIeH KOHIeHTpanue. [1o momydeHHbIM TaHHBIM
CTPOST IrpaJyupoBOYHbIi rpaduk B koopauHatax E, MB — pNO3s', (pONO3z = -Ig a (NO3).

Xoo ananuza
B mepnyro kon0y Bmectumocthio 50 mn mpunuBator 5 mun 10 %-Horo pactBopa
QTFOMOKAJTMEBBIX KBACIIOB M aHAIM3UPYEeMOU BOJBI 10 MeTKkH. Comep)KuMOoe KOJIOBI TIIATEIIEHO
MEePEMENINBAIOT, IEPEHOCIT B XUMUYECKUN CTaKaH ¥ U3MEPSIOT Pa3HOCTh MOTEHIIMAJIOB KaK MpU
MMOCTPOCHHUH TpaayupoBodHOTro rpaduka. 1o rpagynposounomy rpaduky onpexnenstor pNOs B
aQHATM3UPYEMOH BOJIC M PACCUHMTHIBAIOT COJIEP)KaHNE HUTPAT-UOHOB, MI/JI.
Bonpocwvl k meme:
1. Ha uyem OCHOBBIBAETCSl METOAMKA OTPEICTICHUSI HUTPATOB B Bojie?
2. O yeM CBHIETENbCTBYET BHICOKOE COACPKAHHME ITOTO MOKa3aTelNsl B IPUPOIHBI U MTUThE-
BBIX BOJax?
3. TIJIK mutpat-noHa B mutheBoi Boje o [OCTy.

JladbopaTopnasi padora Ne8.

(dpopma npoBenenusi — jadbopaTopHas padboTa B MaJIbIX FPyMnmnax)

Tema. OnpenesieHne KOHIEHTPALMU 00LLIEro »KeJie3a B IOBEPXHOCTHBIX BOI0EMAaX
U IUTHEBOI BOje

Ilens: HayduTh CTYJEHTOB OMPEIENATh COAEpKaHue OOIIero kee3a B MOBEPXHOCTHBIX BOJOE-
Max U B IIUTHEBOU BOJIE.

Cooeporcanue:
1. TlpuroroBieHue peakTUBOB.
2. O3HaKOMJIEHHE C METOIUKOM.
3. Tloctpoenue rpagynupoBOYHOTO rpaduka.
Pezynomamer: OnipenienieHue coJepKaHus xKele3a B BOJE M0 IPaAyupOBOUYHOMY rpaduKy.

Annapamypa u peakxmugul
DOTORIEKTPOKOTOPUMETD.
MepHbie K0JIObI BMECTUMOCTBIO 50 M1 — 6 1mT.
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ITunerkn BMecTUMOCTBIO 1, 2, 5 MII.
[Tepcynbdar ammoH#Ms, X.4., KPUCTAJUTHICCKUH.

AMMOHHUI UM KaJIMi poJaHucCThii, S0 %-HbIil pacTBOp.
Kucnora xsopoBogopoanast rimotTHOCThIO 1,12 r/cMm3. CtanaapTHBINA pacTBOp kKe-
ne3a (1) ¢ konuenTparueii 0,1 mr/mi.

Ilocmpoenue epadyupogounoeo epagura

Jist TIOCTpOEHUS TPaTyupOBOYHOTO rpaduka TOTOBAT pabounii CTaHAAPTHBIA PacTBOP C
koHneHTpanuei 0,01 mr/m pazdbaBieHrneM OCHOBHOTO CTaHIApTHOTO pactBopa B 10 pa3 guctui-
JINPOBAHHOW BOJOM.

B mMepnbie ko6 BMecTuMocThio 50 Mt BHOcaT 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 5,0 Mt ipu-
TOTOBJICHHOTO pab0o4yero pacTsopa U J0BOAST AUCTUIUIMPOBAHHOM BOJOM A0 MeTkH. [lomyuator
CepHIo PacTBOpPOB ¢ KoHIeHTparumei xenesa (111) 0,0; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0 mr/m.

K crannmaptHbIM pacTBOpam U pacTBOpy cpaBHeHHUs npubaBisitoT mo 1 mu pactBopa HCI
(p = 1,12 r/cM3) 1 HECKOJIBKO KPUCTAILIOB IepcyibdaTa aMMOHUS Juisi okucienus xenesa (1I).
Copepxumoe KoJIO TIIATENbHO MMEePEeMENINBaOT. 3aTeM B KaXAylo Koyuly mpubapisitoT mo 1 mi
pacTBopa pojiaHuja Kajlds WIM aMMOHMSI, COJIEP)KUMOE MEPEMEIINBAIOT U CPa3y Ke U3MEPSIOT
OINITUYECKYIO TUIOTHOCTh B KIOBETE C TOJNIIMHOM ciost 5,0 cM. Pomanuy kanus 1o0aBisiFOT HEro-
CPEICTBEHHO I€pe]l U3MEPEHUEM ONTUYECKON MIOTHOCTH. ONTUYECKYIO IJIOTHOCTh U3MEPSIOT
puUMeHsIs cuHe-3eeHbId cBeToGuibTp (A =400 — 500 um).

Xoo ananusza

B Mepnyto xonlOy BmectumocThio 50 mut otouparor 50 M ucciaeayeMon BOJABI. 3aTeM
nob6asisitor 1 mut HCI (p = 1,12 r/cm ), HeCKOIbKO KPUCTAJUIMKOB NepcyibpaTa aMMOHUS, IIepe-
MEMIMBAIOT U J00aBistoT 1 mu ponanuga. Conep:kuMoe KOOI THIATENBHO MEPEMENINBAIOT U
M3MEPSIOT ONTUYECKYIO MJIOTHOCTh aHAIM3UPYEMOIO PAaCTBOpPA B KIOBETE € TOJMIIMHON cios 5,0
cm. CoJeprkaHue xese3a B UCCIeAyeMOil BOJie HAXOAST MO TPalyupOBOYHOMY TpaduKy.

3a OKOHYATENBHBIN Pe3yNbTaT MPUHUMAIOT CpeHee apu(MeTHIECKOe Pe3yIbTaTOB ABYX
MapajuieIbHbIX ONPEACIICHUH, TOMYCTUMBIE PACXOXKICHUSI MEXITY KOTOPBIMH HE JOJKHBI TIpe-
BBIIATH 25 %.

Bonpocel k meme:

1. Ha gem ocHOBaHa METOJMKA OTPEICTICHUS OOIIETO Kee3a B MUTHEBBIX U IPUPOIHBIX BO-
Jax.

2. Kak crpoutcs rpagyupoBoUHbIi rpaduk?

3. TIHK obmiero ene3a B MPpUPOAHBIX BOJIOEMAX U MUTHEBOM BOJIE.

JlabGoparopHnasi padora Ne 9
(¢popma npoBeneHust — jadopaTopHasi paboTa B MaJIbIX Tpynnax)

Tema. OnpeaesieHne YMCJICHHOH KOHIEHTPALMU BUTAKOIIEH MbLIH

Lenv pabomur:
Hayuutbcs paboTatb C  MHKPOCKOIIOM B LENIX  ONpeesieHus
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JUCIICPCHOI'O COCTaBa U YHUCICHHOU KOHICHTpaluu BPITaIOIHeﬁ IIBIIN.

Cooepotcanue:
1.O3HaKOMJIEHHE C METOAUKOM.
2. OcHOBBI pa0OTBI ¢ MUKPOCKOIIOM.
3. OreHKa pa3MepoB YaCTHIL C TOMOIIBI0 MHKPOCKOIIA.

Pe3ynbmameut: onpenencHue YUCICHHON KOHIICHTPALMU BHUTAIOUICH MBUIM U TIOCIIE-
IyIoIas MareMatudeckas oOpaboTka IONy4eHHBIX pe3ynbTraroB. Iloctpoenue rpaduka
3aBUCHUMOCTH JIOJIH (Ppakiivu OT pa3MepoB YaCTHIL.

OcHOBBI pa00TBHI ¢ MUKPOCKOIIOM

[Ipn HOpManbHON OCTPOTE 3pPEHMS] HA PACCTOSHUU Hawmiydiiero BuiueHus (250 mm)

IJ1a3 4eJIOBeKa MOXKET pa3jinyaTh MPEAMETHI, COCTOSIINE U3 JUHUN WIM TOYEK, OTCTOSAIIUX
Ipyr ot apyra He meHee yeMm Ha 0,08 MM. DTa BelIMUYMHA HA3bIBACTCS Pa3pellarollei cro-
coOHOCTBIO  TJ1a3a. JlJis MOBBIIICHUS pa3peliaomeld  CIOCOOHOCTH — IJa3a  MPUMEHSIOT-
Csl ONTHYECKHE TNPHUOOPHI, JAIONIUEe yBEIHMUEHHOE H300pakeHue mpeamera. Ilpocreiimmii
U3 HUX — Jyna — JaerT yBenudeHue ot 7 ao 20 pa3, UYTO TO3BOJSET paccMaTpUBaTh
npeametsl pasmepoM 10 0,01 M. [ns usyuenus Oornee TOHKHUX YacTHI[  MPUMEHSIOT
CBETOBOW MUKPOCKOII, pa3peniaromiasi ClioCOOHOCTh KOTOPOTO MOXeET Jocturath 0,12 MKM.

N3yuenne QuCIEpCHOTO COCTaBa MbBUIM  WJIM IOPOIIKAa METOJAaMH  MHKpO-
CKOIIMPOBaHUsl OCHOBAaHO HAa BU3YyaJIbHOM HM3YYEHUHU OTHEIIBHBIX YaCTHUI — ONPEACICHUU HX
qucia, GopMbl U pa3MEpOB.

CsertoBoil MHUKPOCKOII, Ha3bIBaCMBbII TaKK€  ONTUYECKHM, UMEET
ONTUYECKYIO CUCTEMY C IBYMs CTYNECHIMU YBETUUYEHUS — 00BEKTHBOM M OKYJISIPOM.
OObeKkTHB TMpenacTaBiIsieT co0ol mepByl cTyneHb yBenuueHus. OKynsp yBeIU4YUBaeT
n300paxeHue, Co3JaHHOE 0OBEKTUBOM, J0 TAaKUX IPAHMUIL, YTOOBI OHO MOIJIO OBITh PacCMOT-
peHo rnazoM. OO1iee yBeTMYeHHE MHUKPOCKOIA ONPENeNsIeTcs Kak IPOU3BEICHHUE YBEIHU-
YeHUs] OObEKTHBA Ha YBEIMUEHUE OKYJISpa.

IIpenapaTsl U3 B3BEIIEHHOMN B BO3AYXE IbUIA IPUTOTOBJISIOT, OCAXk/1as €€ Ha IOKPOB-

HbIE CTEKJa WIn npocachiBast 3arblUICHHBIN BO3AYX  uepe3
GUIBTPYIOIHUI CITOM.
[TpuroroBnenue IpernaparoB nyTeM  NIpOCaChIBaHUS 3aIbIJICHHOTO

BO3AyXa uepe3 (QWIBTPYIONHMHA CJIOW Mpou3BoauTcs mpu momontn (GuibTpoB ADA-JI-3,
a TaKk)Ke IPYTUX OTEUECTBEHHBIX MJIM WMIIOPTHBIX MeMOpaHHBIX puibTpoB. [locme oT-
6opa mpo0 mbUTH PUIIBTPHI MOABEPTAOT MPOCBETIEHUIO. /7151 aToro punstp ADA 110-
METIAIOT Ha IPEMETHOE CTEKIIO, 3alTbJICHHON CTOPOHOM K CTEKITY H, B CIIETKA HATSIHYTOM
COCTOSTHUH, IPUKJICHBAIOT 10 KpasiM. 3aTeM Ha (UIBTP BO3ACHUCTBYIOT MapaMH aleToHa
WIK JUXJIOpITaHa wWiu HaHocaT 1-2 xammm  cMecu, cocrosimedr w3 94 %  kew-
goma u 6 % mubyrundocdara WM Tpukpesuipocdara.

Ilocne BeIcymmBaHus mnpenapara B TedeHue 10-15 MMH ero MoKHO paccMaTpu-
BaTh 0]l MUKPOCKOIIOM.

[Ipu otbGope mBUIEBBIX NMpoO HA  GUIABTPHI  CIEAYEeT  yYUTHIBaTh HE0OXO-
JUMOCTb TIOJIY4E€HUs MpEenaparoB, yIOOHBIX Il c4yeTa M Hu3MepeHust dactul. Heunb3s,
YTOOBI YaCTUILIBI HAKJIABIBAIUCH APYT HA Ipyra.
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[IpomomkuTeNnsHOCTh 0TOOPA TPOO MOKHO OPUEHTUPOBOYHO BBIYUCIIUTD, HC-

X0l U3 pacxojia MPOCACHIBAEMOr0 BO3JlyXa U PEKOMEHIYeMOro IpuBeca MeMOpaHHOIO
bunsTpa.

Ecnu npenapar roToBUTCS U3 MOPOILIKA WIM paHee OTOOPAaHHOM IbUIM, TO HABECKY 1-
5 T IUCHEpTrUpyOT B COOTBETCTBYIOIICH AMCIIEPCUOHHOMN JKUIKOCTH ¢ J00aBKOW aedroTw-
pyrouiero BemiecTBa. Heckosbko Kamenb cycneH3uu OepyT s uccienoBanus. CBepxy
mpemnapar J10JKeH ObITh 3aKPBIT HOKPOBHBIM CTEKIJIOM.

OneHka pa3MepoB YacTHUIl C MOMOUIbI0 MHUKPOCKOINA IPOU3BOIUTCS CIIEAYIO-
HIMMH CIIOCO0aMHU:

1) 3amepoM HauOOJIBIIETO Pa3Mepa KaKI0H YaCTHIIbI,

2) W3MEpeHHeM Ka)JIOW YacTHUIIBl B OJHOM M TOM )K€ HAIlPaBJICHHUH, T.C. OIpeJeIie-

HUEM JIMHEHHOW MPOSKIIMH YaCTHIl HA HEKOTOPYIO OOIIYIO OCh;

3) ompenencHueMm “ymcina MapTuHa” — JUIMHBI JIMHAW, OTPAHUYCHHOW MpOQHiIeM
KOHTypa W JeJSIIed TPUMEPHO IMOMOoJNaM  IUIOIAAb NPOQWISL; JTUHHS MO-
KeT OBITh IMpOBEACHAa B JIIOOOM HANpaBlICHUH, HO JOJDKHA OBITh HICHTUYHO
OpPUEHTHPOBaHA MPH U3MEPEHUH BCEX MPOQHIICH;

4) BBIYHCIICHUEM auamerpa Kpyra, UMEIOLIET0 IIoUIa/b,
SKBUBAJICHTHYIO MPOSKTUPYEMON Ha MPO3PAUYHYIO TOIOKKY MIIOIIAAN YACTHIIBI
(Tak Ha3bIBAEMBIN MPOSKTUPYEMBIN AHAMETD);

5) BBIYHCIIEHUEM CPEIHEr0 pa3Mepa 10 MOJyCyMME UTMHBI M IIMPUHBI YaCTHIIBI.

s JIOCTOBEPHOCTH MIOJIy4aeMBIX pE3yJIBTaTOB HE00X0AUMO
MPEJICTaBUTEIbHOE MUHUMAIBLHOE YHCIIO MOJCUNTAaHHBIX MbUIeBBIX yacTull — 300-500
YacTHUIl B T€X CIy4asiX, KOIr/la OHM He Pe3KOo paznuyarorces 1o pazmepam u 1000-2000 npu
3HAUUTENbHBIX KOJIEOaHUsX.

Pa3mepsl paccmaTpuBaeMbIX 1O MHKPOCKOIIOM YacTHI] OIpPEAESIOT IMyTeM
CPaBHEHMS UX CO LIKaJIOM OKynsip-MuKpoMmeTpa. lleHa gemeHus ero mikaiabl OIpeness-
eTCsl MPHU TOMOIIM OOBEKT-MHUKPOMETpPa, MPEACTABISAIONIEr0 CcO00W mmKamy uHOM |
MM, pasaeneHHyro Ha 100 wacteif. DrTa mIkana, BBITPAaBUPOBAHHAs Ha CIEUATbHOM
IPEIMETHOM CTEKJIE, pACCMAaTPHUBAETCS Yepe3 MUKPOCKOI KakK OOBEKT.

B (okanbHOI MI0CKOCTH OKYIIsIpa MUKPOCKOIIa TOMEIIAETCS CETKa CO IIKAIOM.
[ToncunThIBaeTCS YUCIO AesieHni n300pakeHnss 00bEeKT-MUKPOMETPA, MPUXOSAIINXCS Ha
HECKOJIBKO  JIeJIEHUH OKYJISIPHOTO MHUKPOMETpA U BBIUUCISAETCS LIEHA JEICHUS OKY-
TSI P-MUKPOMETPA.

Pa3mepsl yacTuil 0OBIYHO BRIpAXKAOT B MUKpoMeTpax. OIMH MUKpOMETp (MUKPOH)

pasen 10 4 cM, 100 w wm 107 aHTCTPEM.

Xon onpenesieHus:

1) ompenensercs eHa ASICHUS OKYISP-MHUKPOMETpA MPH Pa3IHMYHbBIX YBEIUYe-
HUAX O0BEKTHBA U 3aIlOJIHASTCS Tabauma 1;

Tabmuma 1 — llena neneHust oKyJasap-MUKpOMETpa MPU Pa3TUYHBIX yBelIWYe-
HUSAX OOBEKTHBA.

‘ X 9 x 20 x 40
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Ilena JIeTICHM S,
MKM

2) TPUTOTOBUTSH MPENapaT Uil PACCMOTPEHUS U3 3albUICHHOTO (GribTpa (cM. J1ab.
pab. Ne 8). Beipesars u3 GuIIbTpa HOKHHUIIAMHE YYaCTOK C M3BECTHOM IUIOMIA/IBIO U TIPO-
CBETJIUTh €r0 TOILYOJIOM;

3) moAcYMTATH YHCIO YaCTUI[ Ha BBIPE3aHHOM YydacTke (uibTpa, onpene-

JUTh UX JUAMETPbI U 3aM0JHUTH Tabiuiy 2 - Pacnpeaenenne 4acTHIl MBLIH IO pa3Mme-

pam.

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

5 ompenenuTh YUCICHHYIO KOHLEHTPAIMIO BUTAIOIICH IBUIM U MPOBECTH Marema-
TUYECKYI0 00pabOTKYy MOJNY4YeHHBIX pe3yabTaroB. llocTpouth rpaduk 3aBUCHMOCTH J0-
M (ppakUK OT pa3MepPOB YaCTUL.

Bonpocwl k meme:

1. Uro Takoe yucieHHast KOHIEHTpaLus?

2. Omnwucarp nOpuHOMI PabOTBI € MHUKPOCKOIOM JJIsi  OIpEIesIeHHs Jiic-
MIEPCHOCTH MBUIEBOTO a3p030JIsl.

3. Kak ompenensiercs 1ieHa JeneHus OKyIsip-MuUKpomerpa?

4. Tlo kakMM mapameTpam MOXKET MPOU3BOAUTHCS OLEHKA Pa3MEpPOB YACTHIL
IIPU PaCCMOTPEHUH UX Yepe3 MUKPOCKOI?

5. Kak rotoBiar mpemapar ans paccMmoTpenusi? Kakue QUIBTPBI HCHIONB-
3y10T?

6. Kakue equHHIIBI I3MEPEHUS UCTIONB3YIOTCS IIPH OIIEHKE Pa3MEPOB IMTbLITH-

HOK?
7. Onucatb NOPSIIOK ONpeAeSeHUS YUCICHHON KOHIIEHTPAIMU B BO3AYXE.

TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB
Jlannblit Bug paboTh He ipeaycMoTpeH Y11

9. MNEPEYEHbB BOITPOCOB K DK3AMEHY

1. TIpenmer, CTPyKTYpa U 33/1a4H SKOJIOT0-aHAIUTHYECKOTO KOHTPOJIS.

2. KonTpomupyembie 00beKTH U KOMITOHEHTHI DAK.

3. MeToa0510THsI SKOAaHATTUTUYECKOTO KOHTPOJIS.

4. O6mas xapaKTepUCTHKA 3KOTOKCUKAHTOB.

5. KonTponupyemble 5KOTOKCUKAHTHI M BELIECTBA.

6. buomarandukanys. BHOKOHIIEHTpUPOBAHHE.

7. Haubonee omnacHble TOKCUKAHTBI: TSDKEJbIEe TOKCUYHBIE METAILIBI (PTYTh, KaMHii, CBUHEII),
XJIOPOPTaHUYECKUE MECTULNIBI, JUOKCUHBI U JUOKCUHIIOA0OHbIE BEIIECTBA.

8. Haubosee omnacHble TOKCUKAHTHI: TIOJTUIHUKINIECKAE APOMATHUECKUE YTICBOJOPOIBI.

9. DKOTOKCHKAHTHI B aTMOCHepe: adpo30JIH, CMOT.

10. DKOTOKCHKaHTHI B aTMOC(epe: MapHUKOBBIH 3((PEKT, 030HOBBIC ABIPbI, ECTECTBEHHAS U aH-
TPOIIOTE€HHAs PaIuanusl.

11. DOKOTOKCHKAHTHI B BOJE U IOYBE.

12. WcTOYHMKH NOCTYIUIEHUS S5KOTOKCUKAHTOB B OKPYKAIOLLYIO CPELy.

dopma A Crpanuna 18 u3 26




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast nporpamMma JUCIMIUIAHBL

13. Xwumunueckuii cocTaB BOIEL.

14. Xumuueckuii cocTaB BO3ayXa.

15. Xumuueckuii coctaB aTMOC(EPHBIX OCATKOB.

16. XWMMHUYECKHH COCTAB ITOYBHI, JOHHBLIX OTIOKEHUM.

17. Meronb! u criocoObl 0TOOpa MPOO BO3/AyXa: TUIIBI KOHTEHHEPOB, aICOPOITMOHHOE YIIaBIINBA-
HUE, KPUOT€HHOE KOHILIEHTPUPOBaHHE, COPOIUs

18. Mertoauka or6opa npod s MUTHEBBIX BOI.

19. Meroauka or6opa mpod U3 MPUPOJHOTO BOJHOTO HCTOYHHKA.

20. Metonuka oTO0pa Mpod CTOYHBIX BO/I.

21. Metoauka oTOopa npod BOAHOIH OHOTHI.

22. Knaccudukaiys METOJ0B aHAIM3a: TIOYB.

23. Knaccudukanus METOI0B aHAIHM3a: MOPCKUX U PEYHBIX OTIIOKCHHA.

24, Knaccudukanus METOIOB aHAIM3a IIIAMOB.

25. Metoapl U3BICUCHUS 3arPS3HSAIONINX BEIICCTB U3 BOJIBI: METOIbI MPSIMOM UHBEKIIUHU (XPO-
MaTorpaduueckre MeTO/Ibl, CIEKTPAIbHBIE U AIEKTPOXUMUYECKUE METObI),

26. Merobl M3BJICUCHUS 3arPS3HSIONIMX BEIICCTB U3 BOJIBI: KHIKOCTHO-KUIKOCTHAS YKCTPAK-
1usi, TBepaodazHas SKCTpakuus, TBepaodazHas MUKPOIKCTPAKIIHSL.

27. Metoapl U3BICUYCHHUS 3arPSI3HSAIONINX BEIIECTB M3 TIOYBBI: TEPMOICCOPOIIHSI, HKUITKOCTHAS
JKCTPaKIHS.

28. Meroabl U3BJICUCHUS 3arPS3HSIONIMX BEIICCTB U3 MOYBBI: IKCTPAKIUS B MUKPOBOJIHOBOM
ToJie, SKCTPAKIIUS CyOKPUTHIECKON BOJIOH,

29. MeTobl U3BIICUCHUS 3arPS3HSAIONINX BEIICCTB U3 MOYBBI: CBEPXKPHUTHYCCKAS (DITFOMTHAS
AKCTPAKIHS, Mapoda3Hblii aHATH3.

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

31l DKoaHATMTHYECKUH KOHTPOJH OOMIMX TTOKAa3aTeNIel 3arpsi3HEHUS BOJI: MyTHOCTb, IIBET-
HOCTb, BKYC U 3amax, yJeJbHast 3JIEKTPOIIPOBOIHOCTb.

32. DKOaHATMTHYECKUH KOHTPOJIbh OONIMX IMOKa3aTeliel 3arpsi3HEeHUs] BOJ: 0OOIIee CoJiepiKaHue
azota u (ocdopa, obuwmit oprannueckuit yriepoa (OOVY), pacTBOpUMBIH OpraHUYECKUil yriie-
pox (POY), XIIK, BIIK, pH, >kxecTkOoCTb.

33. DKOaHATMTUYECKUH KOHTPOJIb Ta30B U MAPOB B BO3yXE: ONPEICICHIE B BO3IyXE COCTUHE-
HUM CEPBI, COEMHEHUH a30Ta.

34. DxoaHAIMTUYCCKUI KOHTPOJIb Ta30B U IIAPOB B BO3yXE: adPO30JICH, IMBUIH.

35. DKOaHAMUTUYECKUIN KOHTPOIb 3arPS3HEHHS MOYB: arpOXUMHUYECKHE CBONCTBA MTOYB.

36. DKOaHATMTHYECKUH KOHTPOJIb 3arPS3HEHHUS ITOYB: OMPEICICHIE TOKCHIHBIX METaJIIOB, ITe-
CTHUIIUJIOB.

37. DKOaHATMTHYECKUH KOHTPOJIb 3arpsSI3HEHUS IMOYB: HEPTESIPOTYKTOB, TOKCHIHBIX OpraHuye-
CKHX BEIIECTB.

38. HopmaTuBHBIC TTOKa3aTeIM KaueCcTBa OKpYyKaroIel cpe/ibl. KitacChl TOKCHYHOCTH XUMUYE-
CKHX BEIIECTB.

39. Metoauku or6opa mpod BOABI U BOJTHOW OHUOTEHI.

40. Metoauku oTrOopa npod BO3ayXa.

41. Meroauku oTOOpa MpoO MOYB U JOHHBIX OCAJIKOB.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIUXCSA

Copepxanue, TpeOOBaHHs, YCJIOBUS W TOPSAJOK OPraHU3alMM CaMOCTOSITENIBHOM paboThI
oOydaromuxcsi ¢ ydeToM (opMbI 00ydeHHs ompenensitoTcss B coorBercTBun ¢ «llomokenuem o6
OpraHU3aINN CAMOCTOATEILHON Pad0Thl 00YJarOITUXCS», YTBEPKICHHBIM YUEeHBIM coBeTOM Yl'Y

(mpotokon Ne8/268 ot 26.03.2019 1.).
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dopma 00yueHuUs OYHas
No Bua camocrosiTe1bHOI paGoThI Oo0nbeMm B DopmMa KOHTPOJIS
Ha3Banue pa3jiesioB
o TeM (npopabomka yueonozo mamepu- yacax (nposepka pewenusn
ana, peuwienue 3aoady, pegpepam, 3aoauy, peghepama u
00K11a0, KOHMPONbHAA padoma, op.)
noozomosKa K coaue 3auema, K-
3ameHa u op.)
1. | Pasaen 1. Dkosoro- | mpopaboTKa y4eOHOro MaTepua-
AHAJIUTHYECKUT JIa, TOJArOTOBKA K CJlaue dK3aMme-
KOHTPOJIb KaK Ha 6 Hoxnan,
CTPYKTYpPHad 4acThb 3K3aMEH
OXPaHbI OKPYkKA-
01eil cpeabl
2. | Pasaen 2. DKOTOK- | mpopaboTka y4eOHOro MaTte- Toknaz
CI/IKaHTI:I B OKpY- puana, TOAroTOBKA K CIaye 3K- 6 3K3aMe};
JKaKIIel cpeae 3aMeHa
3. | Pazmen 3. Xumuue- | mpopaboTka yueOHOro Marepua- Toxnan
CKHIi cOCTaB NMpH- JIa, TOATOTOBKA K c/Ia4e dK3ame- 6 ’
3K3aMEH
POIHBIX 00BEKTOB Ha
4. | Paznen 4. MeTonbl npopaboTka yuyeOHOro mMarepua-
XUMHKO- JJa, IOATOTOBKA K CJlaye dK3aMme- 30 Hoxnapn,
AHAJTUTUYECKOT O Ha 3K3aMEH
KOHTPOJIsI
5. | Pa3nen 5. Hopma- npopaboTka ydeOHOro mare-
THBHO-TEXHHYECKOE | puajia, IOJArOTOBKA K CHAa4e K- 6 Hoxnar,
U MeTOoAUuYecKOe 3aMeHa 3K3aMEH
o0ecnieuenue JAK

11.YYEBHO-METOANUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUITVINHBI

a) CnuCoK peKoMeHyeMoil JTuTepaTypsbl
OCHOBHAasl JINTepaTypa:
1. JIpyros 1O.C., [IpoGomnoaroroBka B axonoruyeckom ananause / JIpyros 10.C. - : BUHOM,
2013. - 855 c¢. (Metons! B XI/IMI/II/I) - ISBN 978-5-9963-0772-2 - Tekcrt : anektpoHHbIH / DBC
"KoHcynbTant cTyneHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ ISBN9785996307722 html
2. 3aBanbueBa O. A.Xumust Okpyxaromeil cpeabl : y4e6. mocobue / O. A.3aBanbieBa. -
Vaesaoscek : Yal'y, 2011. - 70 c.

JTOTOJIHUTEJIbHAS JINTepaTypa:
1. Anekceenko, B. A. Metamnel B okpyxkarwiieil cpege. OIEHKa 3KOJIOTO-TEOXHMMHYECKUX
u3MeHeHul : cOopHuk 3amau / B. A. Anekceenko, A. B. Cysopunos, E. B. BnacoBa ; mon
penakuueit B. A. Anexceenko. — M. : Jloroc, 2012. — 216 ¢c. — ISBN 978-5-98704-574-9. —

TekcT : 3neKTpOoHHBIN // DnekTpoHHO-OubmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/9054.html
2. Jlpyros 10.C., Ananu3 3arpsisaenHoit Bojsl / JIpyros 10.C. - : BUHOM, 2012. - 678 c.

(Metoasl B XuMuUM) -
crynenra" : [calT].

ISBN 978-5-9963-1523-9 - Tekct : anextponnbiii // ObC "KoHcynabTaHT
- URL : http://www.studentlibrary.ru/book/ISBN9785996315239.html
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3. Jpyros }O.C., Ananu3 3arpsi3HeHHO# MOYBHI U onacHbIX oTXxoa0B / [Ipyros FO.C. - M.
BUHOM, 2013. - 469 c. - ISBN 978-5-9963-2271-8 - Texkcrt : anexTponHsiii // IBC "KoncyanaHT
crynmenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785996322718.html

4 Maiictperko B.H., Dxonoro-aHaIuTHYECKUH MOHUTOPUHT

CTOMKHMX OpraHM4eCKuX 3arpsisHuTenei [OnekTponasi pecypc] / B. H. Maiictpenko, H. A.
Kimoes. - M. : BUHOM, 2012. - 323 c. (Merons! B xumuu) - ISBN 978-5-9963-0769-2 - Tekcr :
anekTpoHHbi //  OBC "Koncynprant  cryneHra" : [caitT]. =it LR,
http://www.studentlibrary.ru/book/ISBN9785996307692.html

y4eOHO-MeTOoAuYeCKas:

1. AaroroBa JK. A. DKOIOro-aHaJIMTHUYECKUH KOHTPOJIb : ydeOHO-MeToquyeckoe nocobue ans
nabopaTopHBIX paboT M CaMOCTOSTENbHOM pabOTHI CTYIEHTOB 3KOJIOTHYECKOro (¢axyiabrera
HanpasjieHus noarotoBku Oakanaspuara 05.03.06 - Dxonorus u npupomononszoBanue / XK. A.
AntonoBa; Y'Y, UMDu®K. - Vaessosck : Yul'Y, 2019. - Heony6GnukoBanHEI# pecypc. - Tekct
: anexTponHbIA. http://lib.ulsu.ru/MegaPro/Download/MObject/1587

CortacoBaHo:

["'naBuenii 6ubmuorekaps HB Viul'Y  /Cranonsaukosa JI.P./
JIOJDKHOCTB COTpYAHMKA Hay4HOH OUOIMoTeKH (0)5(6] Jata

0) IlporpammMHoe obecneuenue
1. OC MicrosoftWindows
2. MicrosoftOffice 2016

3. «MoitOduc CtaHmapTHBIHN»

B) IlpodeccnonanbHbie 6a3bl JAHHBIX, HHPOPMAMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0MOIMOTEIHbIE CHCTEMBbI:

1.1. IPRbooKs : 31eKTpoHHO-OHOIHOTEYHAs: cucTeMa : caifT / rpynna kommnanuii A [Tu Ap
Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum pmocryma: mis
3apETUCTPHUP. MOJIb30BaTeNeH. - TeKCT : AIeKTPOHHBII.

1.2. IOPAWUT : snextpoHHO-GHGNHMOTeuHas cucTema : caiit / OOO DieKTpoHHOE
msparensctBo  FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum
JOCTyMa: IS 3apETUCTPHP. TOJIb30BaTeNeH. - TEKCT : 3JIeKTPOHHBIH.

1.3. KoHCyNbTaHT CTyJeHTa : O3JeKTpoHHO-OmOnmoreunas cucrema : cadt / OOO
[Tomurexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum moctyma: s
3aperucTpHUp. NoJb30BaTesei. — TeKCT : 3JEKTPOHHBIMN.

1.4. Jlaup : snekTpoHHO-OMOMMoTeyHas cucrema : caiit / OOO OBC Jlawp. — CaHkT-
ITerepOypr, [2020]. — URL: https:/e.lanbook.com. — Pexum moctyna: ais 3aperucTpHp.
moJib3oBaTenei. — TeKCT : 3JIeKTPOHHBIH.

1.5. Znanium.com : 3JIeKTpOHHO-OHOHOTeYHas cucteMa : caiit / OO0 3HanuyM. - Mocksa,
[2020]. - URL: http://znanium.com. — Pexum focTymna : I 3aperucTpup. os3oBareei. - Teker

! OJIEKTPOHHBIMN.
1.6. Clinical Collection : xolexkuus i MEOUIHMHCKHX YHHBEPCHTETOB, KIHMHHK,
MEIUIUHCKUX 6ubmmoTex /1 EBSCOhost : [mopran]. - URL:

http://web.a.ebscohost.com/ehost/search/advanced ?vid=1&sid=e3ddfb99-ala7-46dd-abeb-
2185f3e0876a%40sessionmgr4008. — Pexxum noctyma : Is aBTOpH3. Mmosib3oBareneit. — TeKcT :

QJIEKTPOHHBIA.
2. KoncyasranrIlimoc [DnekTpoHHBIA pecypc]: crmpaBo4Has npaBoBas cucrema. /OO0
«Koncynerant Ilmoc» - Omektpon. pnaH. - MockBa : Koncynsrantllmoc, [2020].
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3. ba3bl JaHHBIX NEPHOAUYECKHX H3XAHMIL:

3.1. basa naHHBIX NEPUOAMYECKMX M3JAaHHWH : 3MEeKTpoHHBIE XypHansl / OO0 UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyma : s
aBTOPH3. MOJIb30BaTeNeH. — TEKCT : AIeKTPOHHBIHA.

3.2. eLIBRARY.RU: nHayunas osnekTpoHHas OuGmuorexka : caiitr / OOO Hayunas
OnextponHas bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexum moctyna : s
aBTOPH3. I10JIB30BATENIEH. — TEKCT : AIeKTPOHHBIH

3.3. «Grebennikon» : snekrponHas 6ubnuoreka / U] I'peGennukoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum noctyma : s aBTOpHS.
nojib3oBareneil. — TeKCT : 3JIeKTPOHHBIA.

4. HauponaabHas 3JeKTPOHHAsi OMO/IHOTEKa : JJIeKTpOHHAs OubiuoTeka : penepanbHas
rocy/iapcTBeHHass MH(OpMaIMOHHas cHcTeMa : caliT / MuHucTepcTBo KyinsTypsl P® ; PI'B. —

Mocksa, [2020]. — URL: https:/n36.pd. — Pexxum nocryma : amas moib3oBaTelieif HaydHOM
6ubmuorexu. — TeKCT : 3JEKTPOHHBIN.
N SMART Imagebase // EBSCOhost : [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryma : s aBTOPHS.
nomnb3oBareneil. — i3o0paxkeHue : 2JIeKTPOHHEIE.

6. ®enepanbabIle HHPOPMALHOHHO-00Pa30BaTEIbHbIE OPTAJIBI:

6.1. Ennnoe oxkHO pmoctynma K o6pa3oBaTelbHBIM pecypcaM : (enepaibHbii mopran /
yupemurens GPI'AOY 11O LIPT'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 371€KTPOHHBIH.

6.2. Poccuiickoe obpasoBanue : ¢denepanbubni mopran / yupemurens ®IAOY IO
LIPT'OIT u UT. — URL: http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIHA.

7. Obpa3oBaTeibHbIE pecypenl Yal'y:

7.1. OnextponHas Oubmmorexka Ynl'Y : monmyns ABUC Mera-IIPO / OO0 «Jlara
Oxkcnpecey. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : s mosb3oBareneit
Hay4HOU OuOMOoTEKH. — TEKCT : 3IeKTPOHHBIH.

7.2. O6pasosarensupiii nopran Yiul'y. — URL: http://edu.ulsu.ru. — Pexxum moctyma : mus
3apErUcTp. Nojb30Barenel. — TeKCT : 3JeKTPOHHBIH.

CorsacoBaHo:

iz )
3am.zay. VATuT Knoukosa A.B. /| SZZ2A5—1 17.06.2020
JlomkHocTs coTpyaHuka YUTuT DOHO wOCy” ~ 27 arta

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIIUILIJINHBI

AynuTopuu Ui NPOBEAEHUS JEKIHUH, 1a00paTOPHBIX 3aHATHM, JJIS IPOBEAECHUS TEKYIIETO
KOHTPOJISL ¥ IPOMEXXYTOYHOH aTrTecTaluy. '

AyIuTOpHH YKOMIUIEKTOBAHBI CIIEIUAIIM3UPOBAHHON Mebenbio, yueOHOM HOCKO#i. AyauTo-
pHH JUI1 IPOBEJCHHUS JEKUUH 000pyNOBaHBI MYJIbTHMEIMUHBIM O00OpYIOBaHHEM JUIS IpEIo-
craBieHus uHGopManuu Oonbmuoii ayautopud. IloMemeHus Ui CaMOCTOSTENBHON paboTHI
OCHAIIEHBl KOMIIBIOTEPHOH TEXHHMKOH € BO3MOXXHOCTBIO IOAKIIOUEHHUS K cetd «HTepHEeT» M
obecnieyeHrueM JI0CTyIa K 3JIEKTPOHHON HH(PpOMAIIMOHHO-00pa30BaTeIbHOM Cpejie, 3JIEKTPOHHO-
OubIMoTEeYHOM CHCTEME.

ITepedens 060pynOBaHuUs, HCIIOIB3YEMOTO B y4eOHOM IIpoliecce:

e HOYTOyK

e MyJIbTUMEIUWHBIA IPOEKTOP

® JUTIOCTPaTHBHBIE MATEPUATIBI

® TeMaTU4YECKHe NPe3eHTAlUH
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13. CHEIHMAJIBHBIE YCJIOBUS 151 OBYYAIOIIUXCS C OTPAHUYEH-
HBIMHA BO3MOXXHOCTSIMHU 3I0POBBSI
B ciyyae HeoOX0muMOCTH, 06yJalOIMMCs U3 YHCIIA JIKI] C OrPAHHYEHHBIME BO3MOYKHOCTS-
MH 37I0pOBBsI (10 3asBJIEHUIO 00YYalOIIErocs) MOTYT MPEIAraThCsl OHH U3 CIIEIYIOIIHX BapH-
aHTOB BOCTIPHATHS HH(POPMALKK C y9eTOM HX MHIMBHIYATBHBIX NICHXO(QH3AIECKHX OCOBEHHO-
CTEH:
¢ JULLJIAI C HApYIICHHUSMH 3PEHUS: B IEYaTHOH (popme yBelTuYeHHBIM mpuhToM; B GopMe
SNICKTPOHHOTO JIOKyMeHTa; B (opme aymuodaiiia (mepeBon ydeGHBIX MaTepHajioB B
ayauodopmar); B nedaTHoi Gpopme Ha s361Ke Bpaits; HHIUBH/lyaJIbHbIE KOHCYJILTALlHH C
TNpUBJICYCHUEM TU(DIIOCYpIOTIEPEBOIYHKA; HHANBHIYAIbHEIE 3a[aHUS H KOHCYJIbTAallHH;
¢ AU JMI ¢ HApYIICHUAMH CllyXa: B HeYaTHO! Gopme; B popMe 21eKTPOHHOTO TOKYMEHTa;
BHJICOMATEpUANbl C CyOTHTPaMM; HMHIUBHIyalbHbE KOHCYJBTAIMM C IPHBIEYEHHEM
CypIONEpeBONYNKA; HHAMBUIYaTbHbIE 3a1aHUS U KOHCYIIbTAIHH;
¢ UL JHMI ¢ HapyIICHUAMH OTIOPHO-IBHIAaTE/IbHOTO ammapara: B eyatHoit popwme; B dop-
Me€ SJIEKTPOHHOTO JIOKYMEHTa; B (opMe aynuodaiina; WHIUBHIyaTbHbIE 3aaHAS U KOH-
CyJIbTallUH.

B ciyyae Heo6X0AMMOCTH HCIIONB30BAHKS B y4eGHOM MPOLECCE YaCTHIHO/HCKIIOUHTENBHO
AUCTAHIIMOHHEIX 00pa30BaTENbHBIX TEXHOJIOIHH, opranusamus padots: [IIIC ¢ o0yJaronmMMucs ¢
OB3 u vHBaNMIAMH IIPETyCMATPUBAETCS B JEKTPOHHOM MH(}OPMAITHOHHO-00pa30BaTEBHOM cpe/ie
C Y4€TOM UX HHIUBUAYAIbHBIX ICUXOPHU3UIECKUX OCOOCHHOCTEM

Pa3paGoTunk ) nouenT Aaronosa XK.A. 15.06.2020
TOJINHKCH uomKHoQJ / ®HO Jnara
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JUCT U3BMEHEHU
Ne Conep:kanue U3MeHeHHUsI WJIM CChLIKA HA (1% (0) MMoanucs Jdara
n/n NMpUJIaraeMblii TEKCT U3MEHEHHA 3aBeyIolIero
kadenpoii,
peajm3yroniei
AUCIHUTIHHY/BBI-
MycKamen
kadenpoii

1 Buecenne wm3Mmenenudi B 1.a.  a) Crucok | Ciecapes C. M 4,01.09.2021

pexomenmyemoit nmutepatypsl m. 11 «YdebGHO- 7

METOANYECKOE u WHPOPMALIUOHHOE

o0ecriedyeHne IUCIUILUTHHBY C OQOPMIICHUEM

npuiioxeHus 1
2 Buecenue W3MCHEHUH B ILIL. B) | Cnecapes C. M 7 +,01.09.2021

ITpodeccronanbHbIe 0asbl JIaHHBIX, / v

WH(GOPMAITMOHHO-CITPABOYHBIE CHCTEMBI 1. 11

«Y4eOHO-MeTOIMYeCKOe W HWH()OPMAaIMOHHOE

oOecrieueHre JUCHUILUIMHBDY €  OQOPMIICHUEM

MNPUIOKEHUS 2
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[Tpunoxxenue 1

11.YYEBHO-METOJJUYECKOE 1 UTH®OPMAIIMOHHOE
OBECIIEYEHUE JUCIUIIVINHBI

a) CniucoKk peKoMeHyeMoil JIuTepaTypbl

OCHOBHAsl JINTepaTypa:

1.Ctynenok, A. I'. Xumusa okpyxaromieit cpenpl. B 3 gactax. Y. 1 : ydyeOHoe mocobue / A. T
Crynenok, I'. A. CtyneHok. — Mocksa : Aii [Iu Ap Memua, 2021. — 99 ¢. — ISBN 978-5-4497-
1366-7 (u. 1), 978-5-4497-1365-0. — TeKcCT : 31EeKTPOHHBIH // DIEKTPOHHO-ONOIMOTEYHAsI CHCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111161.html

2.Ctynenok, A. I'. Xumusa okpyxaromieit cpenpl. B 3 gactax. Y. 2 : yueOHOe mocobme / A. T.
Crynenok, I'. A. Ctynenok. — Mocksa : Aii [Iu Ap Meaua, 2021. — 88 ¢. — ISBN 978-5-4497-
1369-8 (u. 2), 978-5-4497-1365-0. — TeKcCT : 31eKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAs CHCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/111162.html

3.Crynenok, A. I'. Xumusa okpyxaromieit cpenbl. B 3 wactsax. Y. 2 : yuebnoe mocodme / A. T.
Crynenok, I'. A. Ctynenok. — Mocksa : Aii [Iu Ap Meaua, 2021. — 88 ¢. — ISBN 978-5-4497-
1369-8 (u. 2), 978-5-4497-1365-0. — TeKcCT : 31eKTPOHHBIH // DIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/111162.html

4. Tpudonosa, T. A. Ilpuknagnas sxoyorus : yueoHoe mocooue mius By3oB / T. A. Tpudononra, H.
B. CenmuBanoBa, H. B. Mumienko - Mocksa : Akagemuueckuit [Ipoekr, 2020. - 384 c. (Gaudeamus)
- ISBN 978-5-8291-2998-9. - Tekcr : snekrponnsiii / ObC "KoncyneTanT ctyneHta" : [cailt]. -
URL : https://www.studentlibrary.ru/book/ISBN9785829129989.html

JAOMOJIHUTEIbHAS JUTepaTypa:

3. Anekceenko, B. A. Meramutel B okpyxkaromed cpene. OIEHKa 3KOJOTO-TEOXUMHUYECKUX
u3MeHeHul : cOopHuK 3amad / B. A. Anekceenko, A. B. CysopunoB, E. B. Bmacosa ; mon
penakmueit B. A. Anekceernko. — M. : Jloroc, 2012. — 216 ¢. — ISBN 978-5-98704-574-9. —
TekcT : ameKkTpoHHbIN // DnekTpoHHO-OMOMUoTeyHas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/9054.html

4. ®omuna, H. B. Xumusa okpyxkaromeil cpensl : ydeOHoe mocobue / H. B. domuna. —
Kpacnospck : Kpac'AY, 2018. — 140 c.— Texkcr: snextpoHHslii / JlaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/130139

y4eOHO-MeTOoqMYecKas:

1. AnTonoBa XK. A. DK0/10r0-aHAJIMTHYECKUI KOHTPOJIb | YI€OHO-METOIMUECKOE TTOCOOre IS
Ja00paTOPHBIX PabOT M CaMOCTOSATEIBLHOH pabOThl CTYACHTOB JKOJIOTHYECKOTO (aKynbTeTa
HampaBlieHus: moaArotoBku OakanaBpuara 05.03.06 - Dkonorus U npupogononb3zoBanue / K. A.
AntonoBa; Yal'V, UMOBOu®K. - Vaesuosck : Yal'V, 2019. - HeonyonukoBanHbI# pecypc. - Tekcr :
anextponHsiid. hitp://lib.ulsu.ru/MegaPro/Download/MObject/1587
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B) llpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMAIIHOHHO-CIIPABOYHbIE CHCTEMbI

1. DIeKTpPOHHO-0HOIHOTEYHbIE CHCTEMbI:

1.1. IPRbooks : anexTpoHHO-OMOMHOTEYHAsS cHcTeMa © caifT / rpynna kommanuil Ait ITu Ap
Menna. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum poctyma: s
3apErucTpup. NOJIL30BATENeH, - TeKCT ;| AMEeKTPOHHBII,

1.2. TOPAWUT : snexrponno-Gubnmoreunas cucrema : caiit / OOO DnekrpoHHoe
msaarensctBo FOPAMT. — Mocksa, [2021]. - URL: https:/uraitru. — Pexum pocTyma: mwis
3aperucTpup. Nonb3oBarteneil. - TeKcT : 3MeKTPOHHBI.

1.3. KoHcynbTaHT cTyaeHTa @ »JIeKTpoHHO-OmbOnmorteunas cucrema : caiit / 00O
Monurexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum
IOCTyna: AJs 3aperucTpup. nonp3opareneil. — TeKCT : 3MeKTPOHHBII.

1.4. Jlasp : anekTpoHHO-OMOMHOTeuHas cuctema : caiit / OO0 DBC Jlane. — CaHKT-
[TerepOypr, [2021]. — URL: https://elanbook.com. — Pexum pocTyma: Ans 3aperucTpup.
nonb3oBareneil. — TeKCT : NeKTPOHHBII,

1.5. Znanium.com : 31eKTPOHHO-OnbnnoTeunas cucrema : caift / OO0 3nanuym. - Mocksa,
[2021]. - URL: http://znanium.com . — PexuM gocTyma : Ui 3aperucTpup. mojb3oBareneil. - Tekct
. 3IEKTPOHHBII.

2. Koncyasrantllmioc [Dnektponsnsiii pecypc]: cmpaBounas mpasoBas cuctema. /O00
«Koncynprant ILmoc» - SnexTpon. aaH. - Mocksa : Koncynerantllmoc, [2021].

3. ba3bl JaHHBIX NePHOANYECKHX H3AAHUH:

3.1. ba3a nmaHHBIX MepUOAMYECKHUX W3AaHMH : 3nekTpoHHEIe KypHamel / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum aocryna ; anis
aBTOPM3. NOJIb30BaTENEH. — TeKCT : 3MeKTPOHHBII.

3.2. eLIBRARY RU: mayuynas odnekTtponHas OmOmmoreka : caiit / OOO Hayunas
DnextpoHHas buomiorexa. — Mockea, [2021]. — URL: http://elibrary.ru. — Pexxum goctyma : ans
aBTOPM3. NOJb30BaTENEH. — TEKCT | HN1eKTPOHHBII

3.3. «Grebennikon» : anmektponnas Ombmnorexa / U]l I'pebennnkos. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — PexuM pmoctyma : And  aBTOpPHS3.
nonb3oBaTenei. — TeKCT : JIeKTPOHHBII.

4. HaunonansHas 3J1eKTPOHHAS OHO/IMOTEKA | 3JIeKTPOHHAs Oubmnorexa : penepanbHas
rocyIapcTBeHHas HH(pOpMalHOHHAA cucTema . caliT / MunucteperBo kyaetypel PO ; PI'B. —

Mockea, [2021]. — URL: https://H30.pd. — Pexxum nmoctyna : Aid TONb30BaTeNeil HAyYHOI
oubmmorekn. — TekcT : 3MeKTPOHHEII.
5. SMART Imagebase I EBSCOhost : [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — PexxuMm pmocTyna : AIA  aBTOPHS3.
nomnb3oBareneil. — M3o00paskenne : 2IeKTpOHHEIE.

6. ®enepanbubie HHPOPMALHOHHO-00pa30BaATEIbHBIC TOPTAJIBI:

6.1. Ennnoe okHO mocTyma K 0Opa3oBaTeNbHBIM pecypcaM : (emepaibHbIH mopram /
yapeautens PTAOY IATTO LPTOIT u UT. — URL: http://window.edu.ru/. — TekcT : 31eKTPOHHBII.

6.2. Poccuiickoe obOpazoeanme : QemepanbHblii moptan / yupenutens GIAQY ATIO
LPT'OITu UT. — URL: http://www.edu.ru. — TekcT : 31eKTPOHHBIIA.

7. Obpasosarenbhbie pecypest Yal'V:

7.1. DnexrponHas OwuoOnmoreka Ynl'V : momyme ABHC Mera-IIPO / OO0 «/lata
Oxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nmoctyna : mis monb3oBarenei
Hay4uHOil bubnnorexu. — TekcT : AmeKTPOHHEIH.
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