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1. IOACHUTEJIBHAA 3AIINCKA

1.1 Jucumnnmba «XUMHSI OKpY)KAalOIIEH Cpeabl» OTHOCHUTCS K MOAYIIO 4acTH, (OPMHPYEMOW YYaCTHHKAMH
oOpazoBarenbHbIX OTHOIEHUH, broka 1 «/lucunmimuHel/Moxyan» OCHOBHOW NpodeccroHaIbHONH 00pa3oBaTesIbHOM
nporpaMMbl 10 HamnpasieHuto noxrotoBkn 44.03.05 «llemarormueckoe oOpazoBaHue (C ABYMS HpodWIIMH
HO/ATOTOBKH )» (YPOBEHb 00pa3oBaHus Oakanasp). AMCIMIUINHA SBISETCS TUCHUIIMHOMN 110 BBIOODY.

1.2 O0mas Tpya0eMKOCTb JUCLMILINHBI COCTaBIseT 2 3.¢€., 72 vac.

1.3 N3ydyeHune TUCHUIUIMHBI «XHUMUS OKPYXKAIOLIEH Cpebl» OCHOBAHO HAa 3HAHUAX, YMEHUSIX U HABBIKAX, MOJyUYEHHBIX
IpU M3YYCHWH OOYyYaloMMKCS CIEIYIONMX IOUCHHUIUIMH: «AHaJIUTHYEeCKas XuUMHs», «BBeneHHe B XHMHIO»,
«Meroanka oOy4eHHs: 1 BOCTIUTaHU (110 IpoduIIo ITOAroTOBKY O1oorus)», «Metoanka oOy4eHHs: 1 BOCITUTaHUS (110
npoduIII0 NOATOTOBKK XUMHMS)», «MeToaMKa peleHns 3a1ad MKOJIBHOro Kypca Xxumuny, «Monyns 6 "IIpenmerHo -
cozepkaTenbHbI"y, «Monyne 4 "YueOHo-ucciaenoBaTenbckuiiy, «OOIIas W HeopraHuveckas xummus», «OOmas
aKosorus», «Opranuueckas XuMus», «OCHOBBI 00LIeH XuMUNY, « TeXHONOrHs peleHus 3a1a4 1o XumMuny, «dusnkay,
IpU TPOBEJICHUM CIEAYIOIMX IPAKTUK: «ydeOHas NpakTHKa (MHCTPyMEHTANbHBIE METOIbl aHaIN3a)», «ydeOHas
NpaKTHKa (Hay4yHO-HCCIeNoBaTeNbckas pabora (MOJdydyeHHE NEPBHYHBIX HABBIKOB Hay4YHO-HCCIIEIO0BATEILCKON
paboThl))», «ydyeOHas MpakTHKa (110 XUMHUH)», «ydeOHas IpakTHKa (IIPOSKTHO-MCCIIE0BaTENbCKast padoTa)y.

1.4 NucuuminnHa «XuMHS OKpYyKaromed cpeipd» (GOopMHUPYET 3HaHHs, YMEHHS M KOMIIETCHIMH, HEOOXOIUMBIC IS
OCBOCHUSI CIIEAYIOUIMX AMCLMIUIMH: «Ajanrtanus OWOIOTMYECKHX CHUCTeM K (akropaMm cpeabl», «bnonormueckas
xuMust», «brnoopranndeckas xumusi», «V30panHble TaBsl XUMUMY», «HccnenoBarenbekas AeATEIbHOCT MIKOJIBHUKOB
MO0 XMMUUY», «IOATOTOBKA K CIaue€ M Clada TOCydapCTBEHHOro sk3aMeHa», «llpuknagHas xumusy, «IIpakrndeckas
6uonorus», «IIpoekTHas NEsATENLHOCT LIKOJBHUKOB IO XHMHM», «XUMHYECKHE AaCIEKThl OKpY>Karouleld Cpeibl
YensOunckoll obnactn», «XuMUsl OMOJOTMYECKH BAXKHBIX COCIUHEHWN», JUIS NPOBEICHUS CIEAYIOUIMX MPAKTHK:
«ITPOM3BOJICTBEHHAS ITPAKTHKA (IIelarornueckast)y, «y4eOHas npakThka (MEeXKIUCLUIUIMHAPHAS 110 XUMHHN )».

1.5 Lenpb u3yueHus: AUCUUIUIUHBIL:

Wzydyenne MHOrooOpa3usi OpraHMYECKMX M HEOPraHMYECKHX BEIIECTB W HMX CBOWCTB B AaCIEKTE NPUPOAHBIX
XMUMHUYECKHX CHCTEM 3eMiid, (OpM HaXOXKICHUS XUMHUYECKUX DJIEMEHTOB, NMYTeH WX IOCTYIUICHHS,MUTPALUH U
TpaHcdopMmaen B IPUPOIHOI cpefie, OOYCIOBICHHBIX XMMUYECKUM CTPOCHUEM M CBOWCTBAMH M BO3/ICHCTBHEM Ha
HUX (U3NUECKUX U ONOIOTHUECKX (PaKkTOpOB
1.6 3amaun TUCLUIUIMHBL

1) dopmupoBaHKe ¥ KOHKpPETH3aLUs 3HAHUH O XUMUYECKOM COCTaBe IMPHUPOIHOM cpelbl, XUMHUUECKHUX Ipoleccax,
B HEH NPOMCXOAAIIMX, O BO3ACHCTBUM NPHUPOIHBIX W AHTPOIIOTCHHBIX (DAKTOPOB HA IPOLIECCHI, MPOTEKAIOIUE B
OKpykaroleil cpeze

2) QopMupoBaHHWE W 3aKpEIUICHHE y CTYACHTOB HABBIKOB IO IPOCTEHIIMM METOIaM KOHTPOJS W aHaiu3a
NPUPOAHBIX Cpext; 0TOOPY MPo0 JUIsl BHIIOJHEHUS aHATIM30B

3) pa3BUTHE DKOJOTMYECKOrO MBIIUICHHUS, OCO3HAHHOTO OTHOLICHUS K OKPY)KaloIeH cpene, yMeHUe NpaBHIBHO
OLICHUBATh BAXKHEWIIME MEPONPUATHUS, MPOBOAMMBIE NPAaBUTEILCTBOM M OPraHaMHU MECTHOTO CaMOYINpPAaBICHHUS C
TOYKH 3PEHHMs X BIMSHUS Ha Onocdepy B LIEIOM M Ha 3710pOBbE YeJIOBEKa

4) o0oOuieHne, KOHLEHTpAlMs W WHTETpaldy 3HAHWH, IOJIYyYaeMbIX IPH M3YYCHHH MPEALIECCTBYIOIINX
€CTECTBEHHOHAYYHBIX JMCLMIUINH, Ha IPIMEpEe 0OBEKTOB OKpYIKatolel cpeabl
1.7 IlepedeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHs MO JUCLUIUIMHE (MOJYNIO), COOTHECEHHBIX C IUIAaHUPYEMBIMU
pe3yibTataMy OCBOSHHS 00pa30BaTeIbHOM POrpaMMBI:

Ne

u/n Kon u HanmeHoBanne komnereHnun mo ®roC

KO)I 1 HANMECHOBAHHMEC MHAUKATOPA TOCTHKCHHUS KOMIECTCHIIUN

—_—

TIK-3 ciocoGen MPOCKTUPOBATHL KOMIIOHCHTBI 06pa3OBaTeHbHLIX nporpamMm, B TOM YUCJIC UHANBUAYAJIbHBIC
MapuipyTbl 06y‘I€HI/IH, BOCIIMTAHUA U PA3BUTUSA o6yqa}0nmxc>1

ITK.3.1 3naer conepxanue u TpedboBanus OI'OC, mpuMepHO MPOrpaMMBI IO MPEAMETY/TIPEAMETHON
00macTr, 0COOEHHOCTH MPOCSKTHPOBAHUS KOMIIOHEHTOB 00Pa30BaTeIbHOM MPOrpaMMBbl

TTK.3.2 YMeeT mpoeKTHpOBaTh U pa3padaThIBaTh JIEMEHTHI 00pa30BaTeIbHON MPOrpaMMEbI, pabodyro
nporpamMMy Mo MpeaMeTy/TpeIMETHOH 00JacTH; NPOSKTHPOBATh COJCPIKAHNE PA3IMYHbBIX MOJesen
00yueHus, BOCIUTAHUS U Pa3BUTHS

T1K.3.3 Brnageet cnoco6amul MpOEKTHPOBAHUS 00pa30BATEIHHBIX MaPIIPYTOB PA3HOTO YPOBHS

2 |YK-3 CIIOCOOEH OCYIIECTBJIATH COLIUAJILHOC B3aHMOHeI7[CTBPIe 1 pC€ajin30BbIBATh CBOXO POJIb B KOMAH/C

VK.3.1 3HaeT 0CHOBHBIE IPHEMBI 1 HOPMBI COITUATBHOTO B3aUMOJICHCTBHS; OCHOBHBIC TIOHSATHS
KOH()INKTOIOTUH U CIIOCOOBI pa3pemeHust KOH(INKTOB, TEXHOJIOTHHA MEKIMYHOCTHON U TPYIIIIOBOH
KOMMYHHUKAIIUY B I€JIOBOM B3aHMOJICHCTBUH.

VK.3.2 YMeeT oCymecTBISITh pa3indHbIe BUBI COIIMATLHOTO B3AaMMOICHCTRBUS JIJIsl pealTu3allii CBOSH PoJIH
BHYTPH KOMaH[IBL.

VK.3.3 Bnageer MmeTomaMu U ipueMaMH COITUATBHOTO B3aUMOJCHCTBHSI U PaOOTHI B KOMAH/IE;
JIEMOHCTPALINH JIUICPCKOMN MO3UIUH, OLIEHKH COOCTBEHHOW POJIM B KOMaH/IE




Ne
n/n

Kon n HammeHoBaHHe HHIUKaATOpa
AOCTHKCHHUA KOMIIETCHIIMHA

O0pa3oBaTebHbIE Pe3yIbTaThl 0 JHCIHUILINHE

[

[IK.3.1 3naer conepxanue u
tpeboBanus PI'OC, npumepHOit
HpOrpaMMBI 110 ITPEAMETY/TIPEAMETHON
00acTi, 0COOECHHOCTH
MPOEKTHPOBAHUS KOMIIOHEHTOB
00pa3oBaresIbHOI MPOrpaMMBI

3.1 OcoOeHHOCTH XMMHUYECKHX MTPOIIECCOB, JIEKALIUX B OCHOBE
(OpPMHUPOBaHHMS M CTAOMIBHOCTH XUMHUYECKOTO COCTaBa OKPYKaIOILEH
Cpesibl ¥ B Pa3BUTHHU €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS

IIK.3.2 YmeeT npoekTUpoBaTh U
pa3pabarbIBaTh 2JIEMEHTHI
00pa3oBaresIbHOI POrpaMMBL,
pabodyio nporpaMmy 1o
npeAMeTY/IpeAMETHON 00JIacTy;
IPOEKTHPOBATh COAEPIKAHUE
Pa3IMYHbIX MoJieIel 00ydYeHus,
BOCITUTAHHS Y Pa3BUTHSA

V.1 Onpenensats MecTo HHGOPMALIMK O XMMUYECKHUX Ipolieccax,
NIPOTEKAIOUIMX B OKpY’Karollel cpere, B 00Iei cucreMe U3yueHus
€CTECTBEHHOHAYYHBIX JUCLUILINH

TIK.3.3 Bianeer cnocobamu
MPOCKTHPOBaHUsI 00Pa30BaTEIbHBIX
MapIIPYTOB Pa3HOTO YPOBHS

B.1 MeTOHaMI/I HCIIOJIb30BaHUsA HHq)OpMaHI/II/I O XUMHYCCKUX
nmpoueccax, NpoTeKarmnux B oxpymawmeﬁ cpene, B 06pa30BaT€J'H)HOM
nmpouecce npu U3y4eHuu €CTCCTBECHHOHAYYHBIX AUCHUIIINH

VK.3.1 3HaeT 0OCHOBHBIE IPUEMBI U
HOPMBI COLIMAJIEHOTO B3aMMOZIECHCTBUS;
OCHOBHBIE MTOHATHS KOH(INKTOIOIHU U
CIOCO0bI pa3penieHust KOH(IUKTOB,
TEXHOJIOTMH MEXJIMYHOCTHON U
IPYNIIOBOM KOMMYHHKAIIMH B J€JI0BOM
B3aUMOJICHCTBHHU.

3.2 IIpuemMsl oOpraHu3alyy B3anMOICHCTBHS 00yYaroLUIUXCsl IPU
BBINOJIHEHUN XUMHUYECKOTO SKCIIEPHUMEHTA, HAllPaBJICHHOIO Ha
n3ydeHue 00ObEKTOB OKPYKAIOILEH Cpelibl

VK.3.2 Ymeer ocymecTBIsTh
pasIyYHbIe BUIBI COLIMAIBEHOTO
B3aUMOJCHUCTBHS JUIS peallu3alnuu
CBOEI1 pOJIM BHYTPH KOMaH[IBI.

V.2 Opranu3oBaTb COBMECTHYIO JESTEIILHOCTh U B3aUMOAEHCTBUE IPU
BBIITOJTHCHUHU IKCIICPUMEHTA YY4eOHOTO M HAyYHO-HCCIIECI0BATEIhCKOTO
xXapakrepa

VK.3.3 Bnageer MmeTomamu u
MPUEMaMHU COITUATEHOTO
B3aUMOJICUCTBHSI U paOOTHI B KOMAH/IC,
JEMOHCTPAIIMH JIUACPCKON O3HIIUH,
OLICHKU COOCTBEHHOI POJIA B KOMaH/Ie

B.2 Meronamu u nmpremMaMy OpraHu3ally B3auMOAECHCTBUS
00yYaroNuXCcsi IPH BHITOJTHEHUHU HCCIICAOBAHUN O0BEKTOB
OKpYKarollen cpebl




2. TPYIOEMKOCTB JACIHUILIMHEI (MOAYJIST) U BUJOB 3AHSITHI 1TO JUCIUATIINHE
(MOJYJTIO)

Buapl yuednoii pa6oTnl,
BKJIIOYASl CAMOCTOSITEJILHYIO

HaumenoBaHue pa3jeia IMCUUNIUHBI (TEMbI) pa0oTy CTYACHTOB 1 Wroro
TPYA0EMKOCTh 4acoB
(B yacax)
J3 CPC
Hroro nmo gucuuninxe 32 40 72
IlepBhIii NepHOx KOHTPOIA
Xumusa oxpyxcarowieii cpeovl 32 40 72
[Tpubops! u 06opynOBaHKE I AHATUTHYECKUX paboT B 00nacTu 4 4

XUMHU OKPYKAIOLIEH Cpeabl

OCHOBBI XEMOMETPUKHU 4 4 8

MCTO)_'[LI OIpeaACICHUA OCHOBHBIX XUMHUYCCKUX MoKa3areliel

KayecTBa BOJbI 4 6 10

Mertozbl onpesiesieHNs CofepkaHnsl OMOT€HHBIX HJIEMEHTOB B 4 6 10
NPUPOAHBIX BOAAX

MeTozbl OnpesiesieHHs COJIep KaHHsl OPraHUuECKOro BEeLIeCTBa B 4 6 10
BOZIE

MeTozbl onpesiesieHNs COJEPIKaHUsl B BOJIE KAaTHOHOB HEKOTOPBIX 4 6 10
MEeTaIoB

HpOCKIHaH JIeITeNIbHOCTb 00y4aloMXcs B 00J1aCTH XUMHU 4 6 10
OKpY’KaloILeH cpesibl

3amuTa pa3paboTOK Hay4YHO-HCCIIEIOBATEILCKIX TPOCKTOB 4 6 10
Wroro no Buaam yueOHOH paboThI 32 40 72

dopma npomesicymounoii ammecmayuu

3ager

Hroro 3a IlepBblii nepuos KOHTPOJIS 72




3. COAEP KAHUE JUCHUIIJIMHBI MOAVYJIA), CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3IEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHUX YACOB M BUJIOB YUEBHBIX 3AHATHIA

3.1 JIaGopaTopHbIe

HaumenoBaHnue pa3nejia JTMCHUILTAHBI (MOAYJIs1)/
TeMa u cofep:kaHue

TpynoeMkocTh
(K0,1-BO 4acoB)

1. Xumus okpyscarouieii cpeovl

32

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManmol:
[IK-3: 3.1 (ITIK.3.1), V.1 (IIK.3.2), B.1 (IIK.3.3)
YK-3:3.2 (VK.3.1), V.2 (YK.3.2), B.2 (YK.3.3)

1.1. TIpubops! 1 obopynoBaHKE IS AaHATUTHYECKUX PaOOT B 00IACTH XUMHUH OKPY’KaIOmIeH
cpenbl
1. Texnuka 6€30MaCHOCTH MPH pabOTe B XUMUIECKUX JTa0OPATOPHUSIX.
2. TexHuKa oIpeieieHHs HEOPraHMIECKUX KOMIIOHEHTOB B TPUPOJHBIX BOJAX.
[IpuroroBieHre BOIHBIX BBITSKEK.
3. IlpaBuia mpoBeNEHMUsS DKCKYPCHUi U1 0TOOpa MPoO Ha MPUPOIHBIX 00BEKTaX

YyebHo-MeTomuIecKas muteparypa: 1, 2,4, 7, 11
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

1.2. OCHOBBI XeMOMETPHUKH

1. MeTtonpl, Kacaromiecst cOoOpa JaHHBIX: ONTHMHU3AINS TapaMEeTPOB SKCIIEPUMEHTA, TUIAaH

JKCIIEPUMEHTA, KaTuOpoBKa, 00paboTka curHaIa U JIp.

2. Mertozpl, MO3BOJISIOMINE U3BJICKATH TOJIE3HYIO HH(OPMAIIHIO U3 SKCIIEPIMEHTATBHBIX

JAHHBIX: pacTio3HaBaHKUE 00pa30B, MOAETHPOBAHNUE, OLIEHKA KOJMYECTBCHHBIX CBS3EH
CTPYKTYpa-CBOMCTBO U JIp.

4. Metonuka 006pabOTKH MONYYeHHBIX JaHHBIX. [IprOopkl u 060opynoBaHue s
aHATUTHYECKUX paboT. KoMIbroTepHbIe MporpaMMEl.

5. AHaJIu3 NOJyYEHHBIX PE3yJIbTaTOB.

6. YmporieHHBIE METOABI CTATUCTHYECKUX aHAJN30B ISl paOOTHI B MOJICBBIX YCIOBUAX C
WCIIOJIE30BAHNEM MUHUKOMITHIOTEPOB

YyebHo-MeToUIecKas muteparypa: 1, 2,4, 7, 11
IIpodeccronanpubie 6a3bl JAHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

1.3. Meroap! onpeneneHusi OCHOBHBIX XMMHYECKUX TTOKAa3aTeseil KauecTBa BOJbI
1) Onpenenenne pH, MEI0YHOCTH ¥ KUCIIOTHOCTH BOJIBI..
2) Omnpenenenre BETHOCTH IPUPOIHBIX BOJT
Y4ebHO-MeToMUIecKas muTeparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.4. Metoms! onipeneneHust COAep KaHMsI OMOTEHHBIX AIEMEHTOB B IPUPOIHBIX BOJAX

1) Onpenenenue coaepKaHuss HATPUTOB B BOJE.
2) Onpenenenre coaepKaHus B BOIe aMMOHUIHOTO a30Ta.

Y4ebHO-MeToMUIecKas muTeparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.5. Meroap! onpeneneHus CoAep:KaHmsi OPraHMUEeCKOro BEIIECTBA B BOJIE

1) OnpenenieHre BeIUYMHBI IEPMAaHTaHATHOM OKHUCIIIEMOCTH B BOJIC.
2) OmnpeneneHre CoaepKaHusi B BOIE PACTBOPEHHOTO KHCIOpOIa

Y4ebHO-MeTomMUIecKas muTeparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

1.6. Metoznpl onpeneseHus CoaepkKaHusl B BOI€ KATUOHOB HEKOTOPBIX METAJNIOB

1) Onpenenerne coJepkanus B BOAE HOHOB Kejle3a POJaHUIHBIM METOIOM.
2) Omnpenenenre coaepaHusi B Bozie 00IIero xenesa.

YyebHO-MeTOoMUIeCKas muTeparypa: 1, 2, 3,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2




1.7. TIpoekTHas nesTETBHOCTH OOYJAIOMIMXCS B 00JIACTH XUMHIH OKPYKAIOMIEH cpensl
1) PaspaboTka comeprkaHus MPOeKTa B 001aCTH UCCIIEAOBaHUS 0OBEKTOB OKPYKaIOIEH
Cpeapl.
2) Onrcanne METOIUIECKOTO COMPOBOXKACHUS MTPOSKTHOM NIEATEIHHOCTH 00yJarOIIXCsI
YyebHo-MeTomUIecKas muteparypa: 1, 2, 3,4,5,6,7,8,9, 10, 11
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEIL: 1, 2

1.8. 3ammuTa pa3paboTOK HAYIHO-HCCIECIOBATEIbCKAX ITPOEKTOB
1) IIpencrarnenne pa3paOOTKH POEKTA.
2) O6CcyxIeHne BO3MOXKHOCTEH MPOSKTHOMN EATEIHHOCTH 00YJarOIIUXCs B 001acTh
UCCIIEI0BaHUsI 00BEKTOB OKPYIKAIOIIEH CPH/IBI
YyebHo-MeTomUIecKas muteparypa: 1, 2, 3,4,5,6,7,8,9, 10, 11
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

3.2 CPC

HaumenoBanue pa3neja JTMCHUILTUHBI (MOAYJIs1)/
TeMa I CAMOCTOSITEILHOTO U3YYeHHS

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Xumusn okpyscarouieii cpeovt

40

Dopmupyemvie Komnemenyuu, 06pazoeamenvHovle pe3yibmManmol:
[IK-3: 3.1 (ITIK.3.1), V.1 (IIK.3.2), B.1 (IIK.3.3)
VYK-3:3.2 (VK.3.1), V.2 (YK.3.2), B.2 (YK.3.3)

1.1. OcCHOBBI XeMOMETPHUKH
3adanue onn camocmosamenbHozo 6bINOIHEHUSL CHIYOCHIMOM:
ITonroToBka K KOHTPOJILHOM padoTe "MeToabl aHAIH3a 0OBEKTOB OKOYXKAIOIIEeH Cpe/Ibl”
YyebHO-MeTomUIecKas muteparypa: 1, 2, 3,4, 7, 11
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.2. Meronp! onpeneneHusi OCHOBHBIX XMMHYECKUX MTOKAa3aTeseil KauecTBa BOJbI
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
ITonroToBka oT4eTa O BHIMIOJIHEHUH JIA0OPATOPHOU PabOTHI.
Pemienne pacueTHbIX 3a1a4
YyebHO-MeTomuIecKas muteparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.3. Metons! onpeneneHus Coaep KaHus OMOTeHHBIX AIEMEHTOB B IPUPOTHBIX BOJAX
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
Pemienne pacueTHbIX 3a1a4
ITonroToBKa OTYETa O BHIMOJIHEHUH JIAOOPATOPHOU pabOTHI
YyebHO-MeToMUIecKas muTeparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

1.4. Mertoapl onpeneneHus CoAep:KaHusl OPraHMYEeCKOro BEIIECTBA B BOJIE
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
ITonroToBka oTYETa O BHIMOJIHEHUH JIAOOPATOPHOU pabOTHI
Pemienne pacueTHbIX 3a1a4
Y4ebHO-MeToMUIecKas muTeparypa: 1,2,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.5. Mertoznpl onpenesneHus CoaepkKaHusl B BOI€ KATUOHOB HEKOTOPBIX METAJJIOB
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
ITonroToBKa OTYETa O BHIMOJIHEHUH JIAOOPATOPHOU pabOTHI
Pemienne pacueTHbIX 3a1a4
Y4ebHO-MeToMUIeCcKas muTeparypa: 1, 2, 3,4,5,6,8,9, 10
IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEIL: 1, 2

1.6. TIpoekTHas nesTETHHOCTH OOYJAIOMIMXCS B 00JIACTH XUMHIH OKPYKAIOMIEH cpesl
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
[ToaroroBka pa3paboTKK MPOEKTA, CBSI3AHHOTO C HCCIIEAOBAHNEM OOBEKTOB OKPY KaroIIeh
cpemsl
YyebHO-MeToUIeCcKas muTeparypa: 1, 2, 3,4,5,6,7,8,9, 10, 11
IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2




1.7. 3amuTa pa3paboTOK HAYIHO-HCCIEIOBATEIbCKAX TPOEKTOB
3adanue onn camocmosamensHozo 6bINOIHEHUSL CHIYOCHIMOM:
[oaroTroBka Mpe3eHTaLNH [J1sl COTPOBOXKACHHS Pa3pabOTaHHOTO IPOEKTa O
HCCIIEI0BAHUIO O0OBEKTOB OKPYIKAIOIIEH Cpe/ibl
YyebHo-MeToTUIeCcKas muTeparypa: 1, 2, 3,4,5,6,7,8,9, 10, 11
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2




4. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

4.1.

YueOHo-MeTOANYECKAS JTUTEPATYPa

Ne
1/

bubmmorpadudeckoe onvcanue (aBTop, 3ariiaBue, BUI U3TaHUS, MECTO,
W3/1aTeNbCTBO, TOJ U3/IAHMUS, KOJINYECTBO CTPAHHIL)

Ccoinka Ha uctouynuk B OBC

OcHoBHas auTEpaTrypa

bunenko B.W. ®u3nko-XxuMHYECKHE METOABI ¥ MPHUOOPHI KOHTPOJIS OKPYKAFOIIIeH
cpensl [ DNeKTpOoHHBIN pecypc]: TaboparopHsblit pakTukyM/ bunenko B.H., [Terpos
C.B.— Dnekrpon. TekctoBblie gannbie.— CI16.: Poccuiickuii TocynapCTBEHHBIN
TUAPOMETEO-POIOTHIeCKui yHUBepeuTeT, 2013. — 112 c.

http://www.iprbookshop.ru/
17979.html

[[Ta6anoBa A.B. MeToabsl KOHTPOJIS OKPYXKAIOIIECH Cpelbl B TpUMeEpax 1 3a1adax
[DnexTponnbIii pecypc]: yaeoHoe mocobue/ A.B.IllabaHoBa - DIEKTPOH. TEKCTOBBIE
nanHble. - Camapa: CamMapCKuii TOCYTapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBIN
yauBepcutet, 9bC ACB, 2009. - 209 c.

http://www.iprbookshop.ru/
20478.html

JlonoiHuTEILHAS TUTEPATYpa

Anexceenko B.A. Metamisl B okpyxarorieii cpeae. Onenka
JKOJIOTO-TEOXUMHUIECKUX U3MEHEHUH [ DNEKTPOHHBINA pecypc]: COOpHUK 3amad /
B.A.Anekceenxo, A.B.CyBopunos., E.B. Biacosa. - D1eKTpoH. TEKCTOBBIE TaHHBIC.
- M.: Jloroc, 2012. - 216 c.

http://www.iprbookshop.ru/
9054.

Bapranos A.3. MeToab!l ¥ IpUOOPHI KOHTPOJIS OKPY>KAIOIIEH Cpebl U
JKOJIOTUIECKUI MOHUTOPHHT [ DIIEKTPOHHBIN pecypc]: yaedHoe mocodue/
A.3.Bapranos, A.JI.Py6an, B.JLIIkyparHuk. — DJIEKTPOH. TEKCTOBBIC TaHHBIC.—
M.: TopHas kuaura, 2009.— 647 c.

http://www.iprbookshop.ru/
6622 .html

Jxupapn JI.E. OCHOBBI XMMHH OKpYKaroIiel cpesl [ DNeKTpoHHbIH pecypc]/
Jxupapn JI.E.— DnektpoH. TekcToBbie qanabie.— M.: DU3MATIINUT,
2008.—640 ¢

http://www.iprbookshop.ru/
13787.html

Teoxumust okpyxaromiel cpeasl [DNeKTpOHHBIH pecypc] : yaeOHoe mocodue / . —
DNEKTPOH. TEKCTOBBIE JaHHbIe. — CTaBporoiib: CTaBpOIIOIbCKHA
TOCyIapCTBEHHBIN arpapHblil yauBepcutet, 2013. — 134 c.

http://www.iprbookshop.ru/
47295.html

HHCcTpyMEHTaIBHBIE METO/IBI UCCIICIOBAHUS TTOYB M PACTCHHH [ DIEKTPOHHBIN
pecypc] : yaeOHO-MeToanuecKoe mocodue / . — DIEKTPOH. TEKCTOBBIE TaHHbIC. —
Hosocubupck: HoBocnOupckmii rocynapcTBEHHBIN arpapHbiid yHHBepcuTeT, 2013.
—1l6¢

http://www.iprbookshop.ru/
64719.html

Hcunopos B.A. Dxomorndeckas XuMus [ DNEKTPOHHBIN pecypc] : yuebHoe mocodue
1utst By30B / B.A. UcunopoB. — DnekrpoH. TekcToBble nanabie. — CII0. :
XUMU3IAT, 2016. — 304 c.

http://www.iprbookshop.ru/
49802.html

Memankua A.B. Dkojorudeckoe coctossHue Tuapocheps! [ NMeKTpoHHbIH pecypc]
:ygeOHOe mocobue 11 cTyneHToB-0akanaBpoB / A.B. Memankun, T.B JImutpuesa,
N.T". lemenb. — DnekTpoH. TeKCcTOBEIe nanHbie. — CapatoB: Al [Tu Ap bykc,
2015. —276 c.

http://www.iprbookshop.ru/
33872.html

10 [Muxanmuna E.C. XuMmus okpysxaromeii cpepl [ DIEKTPOHHBIN pecypc] : XUMHS http://www.iprbookshop.ru/
JKUBBIX oprann3MoB. Kypc nekmnuii / E.C. Muxanuna, A.JI. Ilerenun. — Onekrpon. [56618.html
TeKCTOBbIE AaHHbIe. — M. : M3narensckuii Jlom MUCuC, 2011. — 64 c.

11 |CemennseBa H.B. MeTojp! ucciieioBaHus OYB ¥ MOYBEHHOTO TTOKPOBA

[DnexTponnsIii pecypc] : yuebnoe nocodue / H.B. Cemenasena, A.H. Mapmyiies,
H.U. Jlo6poTBOpcKast. — DNEKTPOH. TEKCTOBBIE NaHHbIe. — HOBOCHOMPCK:
HoBocubupckuit rocynapcTBeHHBIH arpapHbiii yausepcuret, 2011. — 202 c.

http://www.iprbookshop.ru/
64734.html

4.2. CoBpemMeHHbIe podeccHOHAIbHBIE 0a3bI JAHHBIX M HHPOPMAIHOHHBIE CNIPABOYHbIE CHCTEMBI,
HCIO0JIb3yeMble MPH 0CYINEeCTBICHHH 00Pa30BaTeILHOI0 MPOIEcca Mo JUCHHILTHHE

Ne
1/

HanmeHoBaHue 0a3bl TaHHBIX

Cchlika Ha pecypc

—

baza manHBIX IO cTaTucTHKE OKpy*)atomiei cpensl (OOH)

http://data.un.org/Explorer.a
spx?d=ENV

baza manubix Hayunoii anekrponnoit onomuorexku eLIBRARY.RU

https://elibrary.ru/defaultx.a
Sp




5. ®OHJI OEHOYHbBIX CPEACTB VIS IPOBEJEHUSA TEKYIIET'O KOHTPOJISA U
MHNPOMEXKYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA 110 JUCHUIIJIMHE (MO YJIIO)

5.1. Onncanne noka3areseil 1 KpUTepHeB OLCHNBAHNUS KOMIIeTCHIMIA

Kon xommnerennuu mo ®I'OC
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3.1 (IIK.3.1) + + + +

V.1 (IIK.3.2) + + + +

B.1 (IIK.3.3) + + + + +

YK-3

3.2(YK3.1) + + + +

V2 (YK3.2) + + + +

B.2 (YK.3.3) + + + +

5.2. TunoBble KOHTPOJIbHBbIC 3aJaHUS WM HHBbIC MAaTepHAJbI, HEOOXOAUMBIE [Jsl OLCHKH 3HAHWI, YMEHHH,
HABBIKOB H (UJH) ONbITA AeSITETbHOCTH, XapaAKTePH3YIOLIHX 3TaNbl GOPpMUPOBAHUS KOMIeTeHIIMIi.

5.2.1. Tekymuii KOHTPOJIb.

TumoBsIe 3amaHus K pa3aeny " XuMus OKpy>Karomen cpeapr’:

10




1. 3agaua



[pezacTaBbTe peleHne MATH 33/1a4 10 KKIOH U3 YeThIPEX BBIIOJIHEHHBIX J1a00PaTOPHBIX paboT.

3amauun AJ1s1 CaMOCTOSTENLHOTO PEIIEHUS K JIaboparopHoit padote "pH, menoqHOCTh U KHCIIOTHOCTD BOJBI"

1. Onpenenuts pH pactBopa, cogepxaiero 0,2 Mosb/mM3 ruapokapOoHaTa HaTpust ¥ 1 Mosb/ M3 kKapboHara
Harpusi.

2. O6beM Boabl B akBapuyMe paBeH 20 i1. 3nauenne pH Boxer B Hem paBHO 7,0. Paccuuraiite 06vem 0,5% -Holt
COJISTHOHM KHCJIOTBI, KOTOPYIO HaJI0 BHECTH B BOLy akBapuyMa, 4to0bl pH crai paBubM 6,0. ILnoTHOCTH pacTBOpa
KHCJIOTHI TPUHSTH paBHBIM 1,0 r/cM3.

3. Pazgenute npeioxKeHHbIe COSTUHEHHS Ha TPYIINbI, MOBBIMIAONINE W TOHKAIOUINE KUCIOTHOCTH Boa. OTBeT
MOATBEPIUTE YPABHEHUSIMH XUMUYECKHX peakiuii. CoequmHeHus: a) THAPOCYNb(UT HaTpus; 0) MOHOCYIIBGU XKeTe3a,
B) muruapodocdar HaTpus; T) XJIOpU IWHKA; 1) cynbdar maprarma (I).

4. OmnpenenuTh BETHMUUHY OOIIEH MIETIOYHOCTH BOABI, ecitn Ha TuTposanue 200 cm3 mpoOsr 3aTpadeHo 18,5 cm3 0,11
pactBopa HC1 (K =0,01).

5. OmpenenuTs BEMNYAHY OOIIeH KUCIOTHOCTH BOIBL, ecii Ha TuTpoBaHue 150 cm3 mpoOsl 3arpadeno 15,0 cm3 0,11
pactBopa NaOH (K = 0,12).

3amauu AJ1s1 CaMOCTOSTENLHOTO PEIIEHUs K JJabopaTopHoit padoTe "L[BeTHOCTh MPUPOTHBIX BOA"

1. B mepHoii xombe oobsemom 1 nm3 pactBopmiu 1,409 r nuxpomara xamus. 1,0 cM3 MoIy4eHHOTO KOHTPOIBHOTO
pacTBOpa IMOMECTHIIN B MEPHYIO KoiOy Ha 50 cMm3, mo0aBMIIM TOCIEIOBATENEHO PACTBOPEI HATpaTa cepedpa,
nepcyibhara aMMOHHS M CEPHOM KHCIIOTHI, epeMeIiain 1 Harpend. [locire oxmakaeHns: cMecH 00beM JJOBENH 10
METKH JUCTHIIIMPOBAHHOHN BOIOM, IepeMenIaii | ONPEIEeITMIN ONTHYECKYIO TUIOTHOCTD, 3HAYEHNE KOTOPOH
okazanoch paBHEIM 0,267. ITapamiensao 10 cm3 aHamm3upyeMoi BOABI TIOMECTHIIN B MEPHYTO K00y Ha 50 cm3,
00paboTany aHaJOTHIHO KOHTPOIBHOMY PacTBOPY M ONPEACIHIIN 3HaYE€HIE ONTHYECKON TITOTHOCTH, KOTOpPOe
okazanoch paBHEIM 0,125. Onpenenute conepkanue Cr+6 (mr/ cm3) B uccnemxyemoii npode Bomsl. CocTaBbTe
ypaBHEHHS peakInii, MPOTEKAIOIINX IIPH aHAJIN3E.

2. K BogHOMY pacTBOpy, comepxkamemy 43,75 Mr muxpomara Kaus, IpruOaBUIN BOTHBIN pacTBOp, coaepxantwi 1,0
r renraruapara cynbgara kodansra (II). IlomrydeHHBII pacTBOp MOIKUCIMIA KOHIICHTPUPOBAHHOHN CEPHOI KHCIOTOH 1
nosern 00beM 110 1,0 mv3 aucTmmpoBaHHOM Bozoi. 1,0 cM3 moirydeHHOTO pacTBOpa MOMECTHIIH B MEPHYIO KOJIOY
oopemoM 100 cM3 u moBenn 00BEM 10 METKH JUCTHIDIMPOBAHHOHN BOIOH. PaccunTars BennInHy IBETHOCTH
KOHEYHOTO pacTBOpa 110 XPOMOBO-KOOAIETOBOII IITKaIe.

3. PacTBOp A71s1 IPUTOTOBIEHUS IIATHHOBO-K0OamsToBO# mikaisl (1,0 cM3 pactBopa coorBeTcTBYeT 50 IIBETHOCTH)
TOTOBST CIIEAYIOMIMM 00pa3oM: B IUCTHIUIMPOBAHHOM Boje, moakuciaeHHoH 100 cM3 KOHIIEHTPUPOBAHHOM COTSHOI
KHCIIOTHI, pacTBOpsIOT 1,246 T rekcaxioporiaruaara (IV) kamus u 1,00 r rekcarunpara xmopuaa kobansra (11).
JloBomsT 00beM TUCTIILTHPOBaHHOH Bojol a0 1,0 mM3. PaccunraTh comepikaHne TUTaTHHBI M KoOanmbTa (Mr/cM3) B
TIOJTY9IEHHOM PacTBOpE.

4. Jlyst onpeiesieHus IBETHOCTH TI0 TIATHHOBO-KOOATETOBOM ITKajie B MepHBIE KOJI0bI 00beMoM 50 cM3 moMenaroT
0,5; 1,0; 1,5; 2,0; 3,0 cM3 u 1.1. cTaHmapTHOTO pacTBopa (cM. 3amaqy 3). O6beM JOBOIAT A0 METKA
JUCTWIIIMPOBAaHHOM BOJOW. PaccunTaiiTe 3Ha4eHNs LBETHOCTH IIOJyUYEHHBIX PACTBOPOB.

5. Ins onpeneneHus IBETHOCTH IO XPOMOBO-KOOAJIBTOBOM MIKaJle CTAHIAPTHBIN pacTBOP TOTOBAT CIIEITYIOIIUM
obpazom: 0,25 T auXpomMara Kaius pacTBOPSIOT B IUCTHIUTMPOBAHHON BOIE, TIOAKHUCIISIIOT KOHIICHTPUPOBAHHOM
CEpHOH KUCIOTON M TOBOAAT 00beM 110 1,0 M3 mucTuiummpoBaHHO#M Bomo# (pactBop 1). 5,0 cM3 renraruapara
cynb(ara KoOamsTa paCTBOPSIOT B TUCTHIUTUPOBAHHON BOZIE, TIOAKHUCIISIIOT KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOH 1
JIOBOZSAT 00BEM TUCTHILTUpOBaHHON Bomoi J10 500 cM3 (pacTtBop 2). CmemmuBatot 350 cm3 pactBopa 1 u 200 cm3
pactBopa 2 u noBoAAT 00beM 10 1 1vm3 pa3baBieHHOH cepHOI kucaoTol. [Tomy4eHHbIi cTaHAAPTHBIA PacTBOP
COOTBETCTBYET CO/ICP>KaHMIO TUTATHHEI B CTAHJAPTHOM PACTBOPE IUIATHHOBO-KOOAJIBTOBOM MIKAJHI (CM. 3a1ady 3).
PaccuuTars conepxanne Xxpoma U KoOanbTa B MOTYIEHHOM CTaHAAPTHOM pacTBope. Bo cKombko pa3 Hy»KHO pa30aBHTh

10 cM3 maHHOTO pacTBOpPA, 9TOOBI TTOYYUTH PACTBOP, COOTBETCTBYIOMHI 20 IIBETHOCTH MO TIATHHOBO-KOOATETOBON
mkasue?

3amauu 111 CaMOCTOSTENLHOTO PEIIeHUs K JaboparopHoit padote "TlepMaHTaHaTHAs OKHCISIEMOCTh BOMIBI"

1. Onpenenuts 066em 0,01 H pacTBopa mepmaHTanara Kajiwsi, KOTOPBI MOYKHO BOCCTAHOBHTD B KHCIIOH CpeJie C
nomorntsio 100 cM3 ra3000pa3HOTo CepoBOIOPOIa P HOPMATBGHBIX YCIIOBHSX.

2. Ha TurpoBanme 200 cMm3 BozbI 3aTpadeHo 2,25 cM3 pacTBopa nepMaHTranara kanus ¢ kontentpanued 0,1H (K=
0,8466). CnenaTth BBIBOI O 3arpsI3HEHUH BOIBI BOCCTAHOBUTEIISIMU, €CJIH HOpMa OKHCIISIEMOCTH COCTABIISICT JIJIST BOJIBI
uccuexyeMoro Bogoema 7,6 MrO/n

3. PacTBOp nepMaHraHara Kajus Jijisi XpaHeHHUs! TOJI0KEHO MOMECTHUTh B CKJISIHKY U3 TEMHOTO cTekiia. TuTpoBaHue
pacTBopa maBeseBoi KUCIOTH IEPMAaHTaHATOM KaJHs B KUCIION cpee IpoBoasT mpH temmeparype 70-800C.
OObsicHHUTE 3TH (aKThI, TOATBEPANB X YPABHEHUSAMH XUMHUYECKHX PEAKIIHIA.

4. K 100 cm3 uccaenyemoii Boasl mpubasmmu 10,0 cm3 0,01 H pacTBopa 6mxpomara Kajiws, TOAKHCIEHHOTO CEPHOI
KHCIOTOH (pacTBop 1). PacTBOp KumsATHIM B TedeHNe 5 MUHYT, oxnanwny, npuoaswin 10,0 cm3 0,01 H pactBopa conn
Mopa. Ha TutpoBanue moay4eHHOTO pacTBopa pacTBopoM | 3arpadeHo 8,0 cm3 TurpanTta. OnpenennTs BETNINHY
XIIK (MrO/mm3) mmst ucciiemyeMoit mpoObl, IpUHSB, YTO TUCTHLTHPOBAHHAS BOIA, UCTIONB3yeMast ISl TPUTOTOBICHHS
pacTBOpPOB, HE CONEPIKUT BoccTaHoBUTeNe. COCTaBUTh YPaBHEHMUST OKUCIHTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIIUA,
MPOTEKAIOUINX NPH aHAKM3€e, YIUThIBAsI, YTO B KAYECTBE BOCCTAHOBUTENICH B aHAM3UPYEMOU BOJIE ITPUCYTCTBYIOT
cynb(GuUT HATPHUS U HOPMaIbIETH.

5. IlpuBenTe MPHUMEPHI UCIIOTIb3YEMbIX B MPOMBIIILICHHOCTH CIIOCO00B OYMCTKH CTOYHBIX BOJ OT CEPOBOJOPOIA.
O0ocHy#iTe UX, yKa3aB JJOCTOMHCTBA U HEIOCTATKH KaXKI0TO METO/A.

3amauun 11 CaMOCTOSTENLHOTO PEIIeHUs K taboparopHoit padote "CoxepikaHnue pacTBOPEHHOTO B BoJIe KUCiIopoaa”
1. Paccunrarh comepkaHie pacTBOPEHHOTO KMUCIIOPOAA B MCCIIeyeMOH Bojie, eciii Ha TuTpoBarue 150 mir aToro



KonmuecTro 6amos: 40

2. KoutpoabHasi pa6oTa mo pasaeiny/teme
ITpumep KOHTPOIBLHON PAOOTHI 1O TeMe ""MeTo bl UCCIIeOBaHUsI 00BEKTOB OKPYIKaIOIIeH cpembl”
1. Ilpn onpeneseHNH BETHMYUHBI CONIEPKAHNS paCTBOPEHHOTO KHCIopona B Boze 20 MiI BOIBI pa30aBriIn
JTUCTHILTUPOBAaHHOH Boior 10 200 M. Ha TuTpoBaHue 3Toro o0beMa mpoObl TIociie COOTBETCTBYIOINIEH 00paboTKH
3arpadeHo 3 MJT pacTBOpa THOCY/Ib(ara HaTpus ¢ KoHeHTpauei 0,0 1H.
a) Paccumrars comep:xanne pacTBOPEHHOTO KHCIOpOJa B UCCIexyeMoi pooe.
0) 3ammcaTh ypaBHEHHS PEaKIlui, MPOTEKAIONIUX MTPH aHAM3e TPOOBI BOABI Ha COMEPKaHUE PACTBOPEHHOTO
KHACIIOpOJA.
B) CrenaTh BBIBOX O Ka4eCTBE JaHHOW BOJBI HCXOS M3 BEIMIMHBI HOPMAILHOTO COMEpKaHUs KUuciIopona 4 MKr/cM3.

2. Onpenenuth 00bEM pacTBOpa IMepMaHTaHaTa Kanus ¢ koHnentpamuei 0,02H, kotopsiii OyaeT 3arpadeH Ha
tuTpoBanre 100 M1 BOIBI C BETUYMHON IMepMaHTaHaTHOH okucisieMocTr 5 MrO/in, eciii Ha TUTPOBAHKE TTPH XOJIOCTOM
ombite 3arpadeHo 0,5 MJI nepMaHraHara.

3. 1)1 TOCTPOESHUS TPayHPOBOIHOTO TpaduKa MpH ONPENSICHUH B BOJIE COACPKAHUS NOHOB aMMOHMSI B3sutd 10 Mt
OCHOBHOTO CTaHJIapPTHOTO pacTBopa ¢ copepxkanreM NH4+ 1 mr/mit u nosemu 10 200 MIT AUCTHILTUPOBAHHON BOJIOM.
B psix mepHBIX K010 00BpeMOM 50 M1 706aBHIM TOYHBIE 0OBEMBI ITOTyYEHHOTO Pab0vero CTaHAapTHOTO pacTBOpa 1
noBeH 10 MeTKA. OnpenenuTs coaepikaHie a3oTa (Mr/I1) B MOTYYEHHBIX pabodYrnx pacTBOpax, JaHHBIC 3aHECTH B
TabIHIy:

V,mn 0 0,102051 1,52 3

Coneprxanue a3ota, Mr/I

KomnmuecTso 6ammos: 10
3. MyabTumenuiinas pe3eHTanus
[ToaroToBETE MPE3EHTAIHNIO, COMTPOBOKIAIOIIYIO OTICAaHNe pa3paboTaHHOTO Bamu mpoekTa mo UCCiIe0BaHui0 OTHOTO
13 00beKTOB ruApocdephl. [Ipe3eHTanus oKHa ConepkaTh CIEAYIONTYI0 HHQOPMAITHIO:
1) Tema mpoekra.
2) AKTyalTbHOCTb ITPOCKTA.
3) Lenp 1 3amaqu mpoekTa (B TOM YHCIIE, METAITPEIMETHBIE).
4) OxumaeMblil pe3ysabTar.
5) MeToapl, UCTIONB3yEeMBIE ISl JOCTIDKEHHS pe3ylbraTa (IpUMEHIEMbIE METOIBI TOJDKHBI OBITh aTalTHPOBAHBI IO
WCTIONIb30BAHKE B paMKa3 IIKOJIEHOM Ta00paTopum ).
6) DTarbl BEITIOTHEHHS MTPOCKTA.
7) deaTensHOCTh YICHUKA TIPH BEIIOIHEHUN TIPOEKTA, €0 KOHTAKT C JPYTUMH yYaCTHUKAMH IIPOEKTa.
8) JlesITenbHOCThYIHTEIS TIPH COMTPOBOXKICHUH ITPOEKTA.
9) Metonnueckoe obecrieueHrne mpoeKTa.
KomnmuecTso 6ammos: 20

11



4. OT4eT 1o JadopaTopHoii padoTe



[To nToram Kypca HEOOXOIUMO TIPEIOCTABUTE OTUETHI 110 YETHIPEM BHITIOIHEHHBIM J1a00paTopHBIM padoTam u3
ciucka. OT4er BKIIIOYaeT B ce0sl CICAYIONINE YIIEMEHTHI:

1) Hazpanue paboTEHI.

2) lenb u 3amaqu paObOTHI.

3) HeoOxoamMble peakTUBEI M 000py/IOBaHNE, UX Ha3HAYCHHE.

4) Xox paboThl.

5) OdopmiieHnE TOTYYSHHBIX Pe3yIbTaTOB, pACUeThl, CTaTUCTHYECKast 00padoTKa IMOTyYeHHBIX Pe3yIbTaToB.
6) CpaBHEHHE MOTYYEHHBIX PE3YIBTaTOB C HOPMATHBHBIMH IIOKA3aTEIISIMH.

7) YpaBHEHHS XUMHYECKHUX PEAKIINHA, TPOTEKAIOIINX TPH BHITIOJIHEHUH PaOOTHI.

8) MceTo maHHOI pabOTHI B CHCTEME H3yUeHHs €CTECTBEHHOHAYYHBIX TUCIUIUINH B IIKOJIE (TEMBI, B pAMKaX N3ydeHHS
KOTOPBIX MOXET OBITh UCTIOJIb30BaHa JJabopaTopHas paboTa, TEMBI, Ha KOTOpbIE ONTUpaeTCs JaHHas paboTa,
nproOperaeMple 00yJarOIUMCs 3HAHHS, YMEHS 1 HABBIKH).

9) Bo3MOXXHOCTB 3aMEHBI 000PYIOBaHNS, aalTAIUS XOa BEITOTHAEMOM pabOTHI K yCIOBUSAM IIKOJIEHON
nmabopaTopum.

10) OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.

KonTtponsHbie Bonpockl k padote "pH, menodHocTh, KUCIOTHOCTD BOIBI"

1. PaccMoTpeTh BIUSHHUE MMOKa3aTelield XUMHIECKOTO COCTaBa MPUPOTHBIX BoA Ha (hopmupoBanue pH. Onmcars
MeXaHHU3MEBI perynupoBanus pH npupomHsIx Box.

2. TlpuBemute IpUMeEpHI BEIIECTB, IPUCYTCTBYIOMKX B BOJE U YBEIMIHBAIONINX ITOKA3aTEIH MIETIOYHOCTH H
KACIOTHOCTH. OTBET MOSCHUTE.

3. Tlpu KakuX YCIOBHAX M IOYEMY B Iporiecce GOTOCHHTE3a, IPOTEKAIOIIETO B IPUPOIHOM BOIOEME, MOJKET
yBEeNUYNBaThCS 3HadeHne pH?

4. OObsicHUTE, IOYeMy KHCIOTHBIC IOKAN BIUSIOT HAa BeMUIUHY pH BOZOEMOB TONBKO NP ITHTEIEHOM
BO3/IEHCTBUN?

5. KakoB omxHO ObITh HHTEPBAI PH BOBI, 4TOOBI MOYXKHO OBIJIO OTIPEICTUTH:

a) cBOOOIHYIO KHCIIOTHOCTE;

0) OOIIyIO KHCIIOTHOCTE;

B) CBOOOITHYIO IIETIOYHOCTE;

T) OOIIYIO METOYHOCTH?

KonTtponbsHbie Bonpock! k padoTe "I[BeTHOCTH IPUPOIHBIX BOA"

1. Kakue Bozbl XapakTepH3yIOTCsl HAMOOIbIICH IBETHOCTHIO: BOJBI TOP(SHBIX OOJIOT HUITK BOJOEMBI JIECOCTEITHBIX
nagamagTos? [louemy?

2. Yacro B ObITy 0000MI1a10T /1BA TIOHSTHS «IIBET BOJIBD) U IBETCHUE BOIBD». TOXIECTBEHHBI JIH 3TH NOHATHA? OTBET
MTOSICHUTE.

3. Mopckast Bofa XapakTepHu3yeTcs pa3TUIHBIMU IIBETOBEIMHA OTTeHKaMHU. OOBSCHHATE 3TOT 3P DEKT.

4. YacTo MOBBIIICHHOH [BETHOCTHIO XapaKTEPHU3YIOTCs CTOUHbIE BOAbL. OOBSCHUTE HPUYUHY ITOTO SIBICHUSL.

5. KakoBO BIMSIHHE I[BETHOCTH Ha SKOIOTHYECKOE COCTOSHHE BOITOEMOB?

KonTtponbsHbie Bonpock! k padbote "IlepMaHTaHaTHAs OKUCISEMOCTD BOIBI"

Jars onpezneneHne OKUCIIEMOCTH BOJIBL.

Omnwcars MPUYNHBL, TPHUBOISIINE K MOBBIIIICHHIO BETHYNHBI OKUCISEMOCTH BOJIBL.

B kakux BeIMUYMHAX KOJMYECTBEHHO BBIPAXKAIOT PE3YyNIBTAaTHl onpeaeieHus okucisgemoctu? [Touemy?
Kakne Mepsl MOXKHO IPHHSTH U1l YMEHBIICHNS OKHCIIIEMOCTH BOABI BogoeMa?

B kakoif mepron rofia BO3pacTaeT OKHCISIEMOCTD BOIBI IIPHUPOIHBIX BogoeMoB? [louemy?

P

KonTtponbsHbie Bonpockl k padoTe "Onpeenenue copaep kanns pacTBOPEHHOTO B Bojie Kuciaopoaa"

1. B pe3ynbrare Kakux MpOLIECCOB, MPOTEKAIOUINX B BOIHOM Cpejie, MPOUCXOIUT U3MEHEHUE KOHIICHTPALIUH
pacTBopeHHOT0 Krcinopoaa? OTBET MOATBEpAUTE OObICHEHHSIMH U YPABHEHUSIMU XMMHUYECKUX PEaKIunii.

2. Kaxwue (hakTopbl aHTPOIIOTEHHOTO XapaKkTepa COoCOOCTBYIOT CHIDKEHHIO COAEPIKaHMsI KHCIOpoa B Boae?

3. Kak 3aBHCHUT HacChIlIEHHE BOJIbI KUCIOPOJIOM OT DIyOHHBI BOZOEMA, OT BpeMEHH roja’?

4. Kak BrusieT coep >kaHue PaCTBOPEHHOTO KHCIOPO/ia Ha MPOIECCHI ABTPO(UKAIINN BOJOEMOB?

5. Touemy oTGOp MpoO [Ist ONpeIesieHNs COACPIKAHMUS PACTBOPEHHOTO KKCIOPOAa B BOJE HEOOXOIUMO ITPOBOIHUTH JI0
12 yacoB gus

KonTtponbsHbie Bonpock! k padoTe "Onpeenenue conep kanus xKelie3a POIaHuTHBIM METOIOM"

1. KakoBa Guosoruueckas pojib JKene3a Kak MUKpPOdJIeMeHTa?

2. B kakux ¢opmax xene30 HaXOAuTCs B BOmHOM cpene? Kakne GpakTophl OKa3bIBAIOT BIUSHUE HAa (DOPMBI
HaXO)KJICHHUS JKele3a B BOIHOI cpere?

3. HazoBuTe OCHOBHBIC HCTOYHUKH ITOCTYIUICHHS XKeJle3a IPUPOTHOTO M aHTPOIIOT€HHOTO MTPOUCXOKACHHUS B BOTHYIO
cpeny.

4. OObBsicHUTE, IOYEMY B KUCIIOH Cpe/ie TIOAaBISIeTCsl THAPOIH3 COJei xeme3a?

5. TlpuBenute npuMepsl ypaBHEHUH peaxIlyii, JEMOHCTPUPYIOINX B3anMoaelicTere noHos Fe3+ ¢ BemecTBamuy,
MEIIAIOMIMH €T0 ONPEACICHUIO POJaHUIHEIM METOIOM.

KonTtponbsHbie Bonpockl k padoTe "Onperenenue copep kanns o01ero xeesa B Boje"
1. K Makpo — mimu MHKpO3JIEMEHTaM OTHOCHTCS )kene30? OOOCHyHTe Ball OTBET.
2. Yxaxwure ycnoBus rnepexona nona Fe2+ B non Fe3+.



Konnuectso 6aynos: 60
5. lIpoekT
[ToaroroBsTe pa3pabOTKy INPOEKTa MO MCCIICIOBAHHIO OHOTO U3 00BbEKTOB ruapocdepsl. [IpoekT nomkeH coaepkarb
CIICAYIONIYI0 HHQOPMAIIUIO:
1) Tema mpoexkra.
2) AKTyalbHOCTb IIPOCKTA.
3) Lenb 1 3amaun npoekra (B TOM YHcie, METAllPEAMETHBIC).
4) OxunaeMsblii pe3ysbTar.
5) Meroznpbl, HCHIOJIB3yeMbIE sl JOCTHIKEHHS pe3yJibTara (IpUMeHsieMble METO/IbI IOJKHBI OBITh a/lallTHPOBAHbI MO/
UCIIOJIb30BaHUE B paMKa3 IIKOJILHOH J1a00paTopun).
6) DTanbl BEINOIHEHUS IPOEKTA.
7) [esTenbHOCTh yYCHUKA P BBIOJIHEHUHU MPOEKTA, €0 KOHTAKT C APYTUMH YYaCTHUKAMH IPOEKTa.
8) [ledaTenbHOCTEY TS TP COIIPOBOXKICHUH MPOEKTA.
9) Meroanueckoe obecrieueHre MPOeKTa.

Komuuectso 6amios: 20

5.2.2. IlpoMe:kyTOUHASL ATTECTALUS

IIpoMexyTouHast arrectalusi IPOBOJUTCS B COOTBETCTBUH C [I0JIOKEHUEM O TEKyIlIeM KOHTPOJIE M MPOMEKYTOUHOM
arrecrauuu B ®I'BOY BO «tOYpI TTIY».

IlepBoIii neprnox KOHTPOIS
1. 3auer
Bomnpocs! k 3a4ety:
. @akTopbl (POPMUPOBAHMS KMCIOTHO-OCHOBHOT'O PeXXMMa NPUPOAHBIX BoA. Bonoem kak OydepHas cucrema.
. KucnoponHslii 1 OKMCAUTENbHO-BOCCTAHOBUTENIBHBIN PEXXUM PUPOJHBIX BOJ,.
. IIBeTHOCTB IPUPOAHBIX BOJ, KaK ITOKa3aTeslb KaueCTBa.
. CocTaB opraHM4ecKoro BEeIeCcTBa IPUPOAHBIX BOL.
. @opmMupoBaHUE OBITOBBIX CTOUHBIX BOI.
. IlepmaHranaTHas OKHCISEMOCTb Kak MOK4a3aTelb KauecTBa BOJBI.
. XuMuueckoe noTpedieHne KMCIopoaa Kak oKa3areslb KauecTBa BOJIBI.
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. buoxummdeckoe norpediaeHue KUCIOpoaa Kak moKas3aresb KayecTBa BObI.

9. CoenmHeHMs a30Ta B IPUPOIHBIX BOAX: B3aMMOIIPEBpaILeHHsT OPM COEANHEHUH a30Ta.

10. AMMuaunast popma a3ota B Bojie: IIOCTYIIIEHHE, XUMUYECKUE PEBPAILCHNUS, OITAaCHOCTb.

11. Hutpurnast ¢opMa azora B Bozie: IIOCTYIIEHHE, XUMUYECKUE PEBPAILEHNUS, OITACHOCTb.

12. CoeanHeHus xese3a B IPUPOIHBIX BOJAX: ITyTH MTOCTYIUICHHS\, POPMBI JIEMEHTA, ONACHOCTH 3arpsi3HEHNSI.
13. IpaBuia orOopa npoO BOABI VISl BHITOIHEHUS THAPOXUMHYECKOTO aHAJIHM3a.

14. IIpoGononroToBka Bob! K BEITOIHEHHIO XUMUYECKOTO aHAJIHM3A.

15. TuTpuMeTpuUecKre METO/IBI IPH aHATIM3€ OOBEKTOB OKPYIKAIOIIEH Cpe/bl.

16. ®oromeTpHrdecKkre METOIbI ITPH aHAIN3E 00BEKTOB OKPYIKAIOIIEH CPEe/IbL.

17. Ananranust poToMeTpHYECKUX METOAOB aHaIM3a AJIsl pa0OThI B IIKOJILHOM XMMHUYECKOH J1abopaTopu.
18. IToTeHIMOMETpHYECKHE METO/BI IIPH aHAIN3E 0OBEKTOB OKPYKAIOLIEH CPEbl.

19. Craructryeckas 00pabOTKa pe3ysIbTaToB PU aHAIN3e 00BEKTOB OKPYIKAIOIIEH Cpe/ibl.

20. IToreHuan uccneq0BaHUM XUMUUECKOTO COCTaBa OKPYXKAIOLIEH cpebl IPH OpraHu3aluy IPOEKTHOI 1
Hay4YHO-MCCIIEA0BATEIbCKOM NEeITEILHOCTH 00yYalOIMXCsl.

5.3. IIpuMepHbIe KPUTEPHH OLICHHBAHUS 0TBETa CTYICHTOB HA JK3aMeHe (3a4eTe):

OtmeTKa Kpurtepnn onennBanus

- JaeTCsl KOMILJIEKCHAs OLCHKA MPEAIOKEHHON CUTYyaI[lH

- IGMOHCTPHPYIOTCS IITyOOKHE 3HAHUS TEOPETUYECKOI0 MaTeprala 1 yMeHHE UX
"O1anuHo" HPUMEHATH

- IOCIIEI0BATENIbHOE, IPAaBUIBLHOE BBIIIOTHEHUE BCEX 3aJaHUi

- yMeHHe 000CHOBAaHHO W3J1araTb CBOM MBICIIH, J€aTh HEOOXOMMBbIC BHIBOJIBI

- TaeTCs KOMILUICKCHAS OI[CHKA MPEIJIOKCHHON CUTYaIIH

- IEMOHCTPHPYIOTCS IIYOOKHE 3HAHUS TEOPETHYCCKOTO MaTepraia U YMCHUE UX
MIPUMCHSTh

"Xopormo" - IOCJIeI0BaTENbHOE, IPABUILHOE BBIIIOJIHEHNE BCEX 3aJaHUi

- BO3MOXKHBI ¢IMHUYHBIC ONIMOKH, UCTIPABIIIEMBIC CAMUM CTYICHTOM MOCIIC 3aMEYaHUs
IpernoaBaTens

- yMEHUE 000CHOBAaHHO M3JIaraTh CBOU MBICIIH, JICNIATh HEOOXOMMBIC BBIBOJIBI
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- 3aTPYHEHUS C KOMIUIEKCHOM OILEHKOM MPEeI0KEHHON CUTYaIluu
- HETIOJTHOE TEOpPEeTHIEeCKoe 000CHOBAHNE, TPEOYyIOIIee HaBOISAIINX BOIIPOCOB

"VYnoB1eTBOPUTEIHHO"
" " TIPETIONaBaTEIIS
("3a4yreHo") .
- BBITIOJTHEHHE 3a/IaHUH TIPU TIOACKAa3Ke TperoaBarems
- 3aTpyIHEHUS B (OPMYITUPOBKE BHIBOJIOB
"HeynosnerBopurenabHo" - HeTMpaBWJIbHAS OLICHKA MPEJI0KEHHON CUTYaI[uu

("He 3auTeHo"

- OTCYTCTBHUEC TCOPETUUCCKOIO 000CHOBAHMS BBIMIOJHCHUS 3aIaHUM
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6. METOIMYECKHUE YKA3ZAHUS VIS OBYYATOINXCSI IO OCBOEHUIO
TACIHUATIINHBI

1. JIaGopaTopHbIe

JlabopatopHble 3aHATUS TNPOBOAATCA B CICLHUAIBHO OOOPYJOBAaHHBIX JA0OPaTOpHAX C TNPUMECHEHHEM HEOOXOAMMBIX CPEICTB OOydeHHS
(;1abopaTtopHOro 060pyI0BaHHs, 00pPa3L[0B, HOPMATHBHBIX M TEXHUUECKUX JOKYMEHTOB U T.IL).

Ilpn BBIMONHEHHH 1a0OPATOPHBIX PabOT TPOBOIATCA: IMOJATOTOBKA OOOPYAOBaHMS W HPUOOPOB K padoTe, M3yuYCHHE METOIMKH paboThI,
BOCIPOH3BEICHUE H3yIaeMOr0 SBICHHS, U3MEPCHIE BEIUYHH, OIPE/EIeHIEe COOTBETCTBYIONNX XapaKTePUCTHK U MoKa3aTeNel, 00paboTka JaHHBIX
U UX aHaJn3, 0000IIeHe pe3ynbTaToB. B Xoe npoBeaeHus paboT HCIONb3YIOTCS ITaH pabOThl M TAOIHIIBI JUIS 3anKceil HaOmroeHUI.

Ilpu BeMOMHEHHH TabOPATOPHON pabOTHI CTYAEGHT BeAeT pabodune 3almHCH PEe3yIbTaToB H3MEPCHHM (UCIBITaHMIT), O(QOpPMIET pacdeTsl,
aHAJIM3UPYET MOJIyYCHHBIC JaHHBIC ITyTEM YCTAHOBJICHUS MX COOTBETCTBHS HOPMaM W/WIIH CPaBHEHHMS C U3BECTHBIMH B JINTEPAType AAHHBIMU /MK
JTAaHHBIMH APYTHX CTYACHTOB. OKOHYATEIbHBIC Pe3yIBTaThl O(OPMIIOTCS B (hOpME 3aKITIOUCHHS.

2. 3auer

L[enL 3a4e€Ta — IPOBEPKa U OLCHKA YPOBHS IOJIYYCHHBIX CTYACHTOM CIICHHAJIBHBIX 3HAHUH IO yqeﬁﬂoﬁ JAUCHUIINIMHE U COOTBETCTBYIOIIUMX UM
yMeHI/Iﬁ ¥ HABBIKOB, a TAKXC YMCHHUA JIOTUYCCKUA MBICIUTH, apTYMCHTHPOBATH H36paHHy}O Hay4YHYIO MO3UIHIO, pE€arupoBaTh Ha AOMOJIHUTCIBHBIC
BONPOCHI, OPUCHTHUPOBATHECA B MAaCCUBE HHq)OpMaHI/II/I.

IToaroroBka x 3a4€Ty HAYMHACTCA C IICPBOrO 3aHATHA IO JUCHUIUIMHE, Ha KOTOPOM 06yqa}0mnec;[ TI0JTy4aroT Hpe,Z[BapI/ITeJ'IBHHﬁ TIEPCUYCHDb
BOIPOCOB K saqéry 1 CIIUCOK peKOMeH,ZlyCMOﬁ JIMTEPATYPhI, UX CTABAT B U3BECTHOCTb OTHOCUTEJIbHO KPUTECPUCB BHICTABIICHUA 3auéTta u cneunque
TeKymeﬁ ¥ UTOTOBOM aTTEeCTAIIHH. C camoro Havasa )eaarejabHO TIJIAaHOMEPHO OCBanMBaTh MaT€puall, pPyKOBOACTBYsSICH IIEPEIHEM BOIIPOCOB K 3a49€TYy
U CIIMCKOM peKOMeH,ZlyCMOﬁ JIMTEPATYpPhbl, a TaKKE HyTéM CaMOCTOATEJIBHOI'O KOHCIICKTUPOBAHUA MaTepualioB 3aHATHH U PE3yNbTaTOB
CaMOCTOATEIBHOTO U3YYCHUS y‘Ie6HLIX BOIIPOCOB.

ITo pe3ysbTaTaM C1avM 3a4€Ta BbICTABIIACTCA OLICHKA «3a4YTCHO» WIIH «HE 3a4TCHO».

3. OT4er no J1abopaTopHoii padote

HpI/I COCTaABJICHUHU H Oq)opMHCHI/II/I OTYETa CJICAYCT NPUACPIKUBATHCA peKOMeHZ[aHPlﬁ, NPEACTABICHHBIX B METOAUYCCKHUX YKasaHUAX II0
BBIIIOJTHCHHUIO J'Ia60paT0pHI)IX pa60T II0 JUCLIMIIIINHEC.

4. KouTpoabHas pabora no pazaenay/reme

KOHTpOJ'ILHa?[ pa60Ta BBITNIOJIHACTCA C LEJIBbIO IPOBEPKU 3HAHHUI U yMeHHﬁ, MOJIYYEHHBIX CTYACHTOM B XOJC JICKIIMOHHBIX U MPAKTUYCCKUX 3aHATHI
1 CaMOCTOATEIIPHOTO U3YUCHUSA NUCHUILINHBIL. Hamncanne KOHTpOHLHOﬁ pa60TI)I MIPU3BAHO YCTAaHOBUTL CTCIICHb YCBOCHUS CTyJCHTAMHU y‘IC6HOI‘0
Marepuaia pasz[ena/TeMLI u (1)0pMPIpOBaHI/ISI COOTBETCTBYIOILIUX KOMHeTeHLlHﬁ.

IMonroToBKy X KOHTPOJNBHOH paboTe ClIeayeT HAuHHATh C IOBTOPECHHS COOTBETCTBYIOIIETO pasfeNia ydeOHHKa, yUeOHBIX IIOCOOHI MO TaHHOMY
pasz[eny/TeMe U KOHCIICKTOB HCKHHﬁ.

KOHTpOJ’ILHaﬂ pa60Ta BBITIOJIHACTCA CTYACHTOM B CPOK, yCTaHOBJ’IeHHHﬁ IpeTriogaBaTeyieM B IIMCbMEHHOM (He‘{aTHOM 501048 pyKOHI/ICHOM) BHIC.

IIpu odopMiaeHHH KOHTPOIBHOW PabOTHI ClEIyeT NMPUACPIKUBATHCS PEKOMEHIAMM, MPEACTABICHHBIX B JOKyMeHTe «PerameHT odopmieHus
IIACBMCHHBIX pa60T».

5. 3agaua

3amaun MO3BOJSIOT OLICHMBATH U JHMAarHOCTHPOBATh 3HAHUE (AaKTUUECKOTO Marepuana (0a30BbIC MOHSATHSA, AITOPHUTMBI, (aKThl) U YMEHHUE
MPaBUIIBHO UCHOJIb30BATh CHCLHAIBHBIC TEPMHUHBI U MOHSATHS, y3HABaHHE OOBEKTOB U3yUYCHHS B PAMKaX ONPEICICHHOrO pa3ziea AUCLHUILUTHHBL;
YMEHUSI CHHTE3MPOBATh, aHAINU3UPOBATh, 0000LIaTh (HAKTUUECKHH M TEOPETUUECKHN MaTepuall ¢ (OpMyIHPOBAHUEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHEM NPHYUHHO-CIICICTBEHHBIX CBS3CH.

AJNTOpUTM peIlIeHHUs 3a1a4:

1.BHMMaTeNnpHO IpOYHTAlTE YCIOBHE 3a1aHUS U YICHHUTE OCHOBHOM BOIIPOC, MPEICTABETE MPOLIECCHI U ABICHHS, ONTMCAHHbBIC B YCIOBHUH.
2.ITOBTOPHO MPOYTHTE YCIOBHE JUIS TOTO, YTOOBI YETKO NPEACTABUTh OCHOBHOM BOIPOC, MpOOIeMy, LieNb PELICHUs, 3aJlaHHBIC BEIUYMHBI,
OMHUPAsICh Ha KOTOPHIE MOXKHO BECTH MOKMCK PELICHHUSL.

3.IIpousBeanTe KPaTKyIO 3alKUCh YCIOBUS 3aIaHUsL.

4.Ecnu HeoOX0AMMO, COCTaBbTE TaOIHILY, CXEMY, PUCYHOK HITH YEPTEXK.

5.YcTaHOBUTE CBSI3b MEXK/Iy UCKOMBIMH BEJTMYMHAMHU M JaHHBIMU; OTNPECIUTE METO] PELICHHS 3a/IaHHsI, COCTABBTE TUIAH PEIICHHUSI.

6.BbInosHUTE MIaH peleHns, 000CHOBBIBAs KaX10€ JeHCTBHUE.

7.I1poBepbTe NPaBUIBHOCTH PELICHHS 3aIaHHUSI.

8.IIpon3BeuTe OLIEHKY PEabHOCTH MOTYyYCHHOTO PEICHHS.

9.3anummre OTBET.

6. MyabTuMenuiiHasi npe3eHTauus

MynsTuMequitHas IPE3eHTAIHs — CIIOCO0 MpecTaBIeHns HHYOPMAINY Ha 3aJaHHYI0 TeMY C IOMOIIBIO KOMIIBIOTEPHBIX IIPOTrPaMM, COYETAIOMIUH
B cebe IMHAMUKY, 3BYK U H300paKCHHE.

JIns co3maHus KOMITBIOTEPHBIX NPE3CHTAlH HCIIONB3YIOTCS clienuanbHble nporpammel: PowerPoint, Adobe Flash CSS5, Adobe Flash Builder,
Buneodaiin.

IMpesenTamus — 3T0 HAOOP MOCIECIOBATEIBHO CMEHSIONINX APYT APyra CTPaHHUIl — CIAH0B, Ha KaXJOM H3 KOTOPBIX MOXXHO Pa3MECTHTH TIOObIE
TEKCT, PUCYHKH, CXEMBI, BUACO - ayAHo ()parMeHThl, aHuMauuioo, 3D — rpaduxy, ¢ororpaduio, UCIONb3ys MPH 3TOM PA3NHYHBIEC IEMCHTHI
odopmieHuSI.

MynbTuMenniiHas (opma Npe3eHTaluu T03BOJISIET MPEACTAaBUTh MaTephal KaK CHCTEMY OIOPHBIX 0Opa30B, HAIOJHEHHBIX HMCYEpIIBIBAOLICH
CTPYKTypUPOBAaHHON HH(OPMALHCH B aITOPUTMUYECCKOM TOPSAKE.

OTarsl MOATOTOBKU MYyJIBTHMEANHHON PE3CHTAINH!

. CrpykTypH3anus MaTepuana 1o TeMe;

. CocraBiieHue ClieHapHs peau3alyy;

. Pa3paborka nu3aiina npe3eHTanum;

. TTogroroBka Mezua (hparMeHTOB (TEKCTHI, HILTFOCTPALIUH, BUEO, 3aIUCh ayIHO(parMeHTOB);

. TloaroroBka My3bIKaIbHOTO COMPOBOXKACHUS (IIPU HEOOXOAUMOCTH);

. Tecr-npoBepka roToBoi NPE3CHTAINH.

7. IIpoekT

NN R W =
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IIpoekT — 93TO CaMOCTOSTENBHOE, Pa3BEPHYTOE pEIICHHE OOYYaroIMMCS, WM TPyNHnod OoOydYaroumxcs Kakoi-1100  mpoOIeMsl
Hay4YHO-UCCIIEI0BATEIBCKOT0, TBOPUECKOIO MM MPAKTUUECKOTO XapaKTepa.
Drarnbl B CO31aHUU MTPOEKTOB.

. Bei6op npobGiemsbl.

. IlocTaHoBKa 11eICH.

. IlocranoBka 3anau (mozuenei).

. NH(opmanmoHHas HOAroTOBKA.

O0pa3oBaHKe TBOPUECKUX IPYIII (IO KEJIAHHIO).

. BHyTpurpymnnosas uny nHIUBHIyalbHas paboTa.

. BHyTpurpynmnosas auckyccus.

. OO1iecTBeHHAs MPE3CHTALUS — 3aIIUTA IPOCKTA.
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7. MEPEYEHBb OBPA3OBATEJBHBIX TEXHOJOT Ui

1. PazBuBaroniee oOyueHwe
2. I[IpobnemHoe oOyueHue
3. [IpoeKTHbIE TEXHOJIOTHH
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8. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3BI

1. KOMITBIOTEPHBIN KJIacc — ayIUTOPHS JIJISl CAMOCTOSTEIILHON PabOThI
2. naboparopus
3. JInmeH3noHHOE MPOTPaMMHOE 00eCTICUeHIE:
- Onepaumonnas cucrema Windows 10
- Microsoft Office Professional Plus
- AaTuBHUpycHOe nporpamMmHoe obecrnieueHune Kaspersky Endpoint Security muist 6usneca - Cranaaprthslii Russian
Edition
- CripaBoyHast mpaBoBast cucreMa KoHcynbTaHT mioc
- 7-zip
- Adobe Acrobat Reader DC
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