MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S TTPOT'PAMMA JUCHUITJIMHBI
DU3NKO-XUMHYECKHE TPOIeCCHI B TeXHOChepe

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 32 32 JacoB
2 IIpaxTryeckue 3aHATUA 34 34 4acoB
3 JlaGopaTopHbie pabOThI 20 20 JacoB
4 Bcero aynuTopHbIX 3aHATUI 86 86 4acoB
5 CamocTosiTenbHas paboTa 94 94 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

JuddepenurpoBanHblii 3a4eT: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokon Ne 57 or «11 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JoneHT kadenpsl paguodIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOTO
Monuropunra (POTOM) C. H. Jleonos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHupOBaHUE TTPEICTABICHUN O U3UKO-XMMUYECKHUX MTPOIIeCCaxX U SBJICHUSX, JISKAIIUX B OCHO-
BE€ B3aMMO/ICHCTBUS BEIIECTB-3arPs3HUTENCH ¢ KOMIIOHEHTAMH OKPYXKAIOIIEH Cpelibl U TeXHOChepon
CO37IaHUE TEOPETUUECKON 0a3bl JIsl YCIEUTHOTO YCBOCHUS CIICIMAIBHBIX JUCITUIUTMH U POpMUPO-
BAaHHUE HAyYHOTO U MH)KEHEPHOTO MBIIIJICHUS

1.2. 3agaun IMCHMIIINHBI
—  U3ydYeHHEe (PU3UKO-XMMHUYECKHX IMPOIECCOB, MPOTEKAIINX B OKPYKAIOIIEH cpele M TEXHO-
chepe o1 BO3IEHCTBHEM €CTECTBEHHBIX M AHTPOIIOTEHHBIX (PaKTOPOB;
—  UW3y4YeHHE MEXaHW3MOB B3aUMOJICHCTBHS BEIICCTB-3aTrPSA3HUTENCH C KOMIIOHEHTaMHU aTMocde-
pBIL, TUAPOChEPHI U TUTOCHEPHI.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Juctuminaa «Pu3uko-xuMudeckue mporeccsl B TexHocdepe» (b1.B.JIB.1.1) otHocuTCs K OJIOKY
1 (BapuaTuBHas 4acTh).

[TpenmecTByOUMMHI AUCUUIUIMHAMU, (DOPMUPYIOIIMMHU HayalbHbIE 3HAHUS, ABISAIOTCSA: DU3KKO-
XMMHUYECKHE METObl aHAJIN3a, XUMUs, JKOJIOTHSI.

[Tocnenyromumu AUCUUIUIMHAMU SBISIOTCA: be3onacHOCTh Ku3HenesTeNbHOCTH, bezonmacHocTh
Tpyla, HCTpyMeHTanbHBIH KOHTPOJIb HapaMeTpoB cpenbl obuTanus, OxpaHa Tpynaa, [IpoMsbinuieHHas
6e3omnacHoCTb, TexHoreHHsle ¥ npupoanbie YC, TexHOreHHbIe CUCTEMBI U SKOIOTHYECKUN PHCK.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-22 criocoOHOCTHIO UCTIOJIB30BATh 3aKOHBI M METOJIl MAaTEMATHKH, €CTECTBEHHBIX, TYMaHU -
TapHBIX U SKOHOMHUYECKHX HAYK MIPU PeIleHUuH MpodeCCHOHANBHBIX 3a/1ay;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS (PU3UKO-XUMUYECKUX MPOIIECCOB B3aUMOJICH -
CTBUSI BEIIECTB-3arPSA3HUTENCH, KOMIIOHEHTOB OKPY’KaIOIIEH cpeibl U TEXHOC(ephl

— yMeThb [IpuMeHsTh TeOpEeTHUECKHE 3HAHUS JIJISI HCCIICIOBAaHUST OKPYXKAIOIIECH Cpelbl, BBIsBIIC-
HUSl €€ BO3MOXKHOCTEH M PECypCcOB; MPUMEHSTH MOTYYCHHbBIE 3HAHUS NI pelIeHHs MPoQeCcCHOHATBHBIX
3ajay.

— BJIAJeTh HABBIKAMHU TO3HABATEJIbHOWU JEATEIBHOCTH, METOJAAMH KPUTUUECKOTO MBIIIICHUS
JUTSL OIICHKH COCTOSIHHSI OKPYIKAIOIIEH Cpeibl U TeXHOC(hepsI

4. O0beM IMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTaBIIsACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

e4.1.

%aGJmua 4.1 — TpyaoeMKOCTb JUCHUILINHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

3 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 86 86
Jlexknuu 32 32
[IpakTuyeckue 3aHATUS 34 34
JlaboparopHbie pabOTHI 20 20
CamocTtosiTenbHas paboTa (Bcero) 94 94
Odopmiierne 0T4eTOB 110 JTabOPaTOPHBIM paboTam 18 18
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 30 30
CamocTosTenbHOE H3yuyeHue TeM (BOIIPOCOB) 19 19
TEOPETUUECKON YacTH Kypca
[ToaroToBka K MPakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 27 27
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Bcero (0e3 ax3ameHa) 180 180
OO6m1ast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

~ (]
7 = = | 8 g 2 E
7 o 3 3 S 2 o =
. S Q Q 8 § > 5
HasBanusi pa3nenoB IuCHUTLITUHBI &4 ® a. a o 2 SV
) > R . e = ISERD)
= < © = s 9 = E
S, E < S &z
3 cemecTp
1 Tunbel XUMHUYECKUX MPOIIECCOB B TEXHO- 10 6 0 7 23 [1IK-22
chepe u okpyxaroie cpene.
2 OU3NKO-XUMHYECKHE TIPOIIECCHI B aT- 6 2 4 14 26 [1K-22
Mocdepe.
3 OU3HKO-XUMHUYECKHUE MPOLIECCHI B TH/I- 8 14 12 34 68 |1IK-22
pocdepe.
4 OU3MKO-XUMHUYECKHUE TTPOLIECCHI B 4 10 4 29 47 [1K-22
mutocdepe.
5 BzaumopeicTBre HOHU3UPYIOILIETO U3- 4 2 0 10 16 |TIK-22
Jy4YeHHs ¢ KOMIIOHEHTaMH TeXHOC(epsl U
OKPYKAIOLIEH CPEIbI.
Hroro 3a cemectp 32 34 20 94 180
Hroro 32 34 20 94 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEeKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
g 25
Ha3zBanus paznenos Conepxanue pas3iesioB TUCIHUIIIMHBI IO JICKIHSIM 5 ) &5
2 2 5
& o 2
= S
3 cemectp
| Tunbl XUMHYECKHUX Tunbel XUMUYECKUX TTPOILIECCOB, MPOTEKAIOIIUX B 10  |TIK-22

MPOLIECCOB B TeXHOCHEpe
U OKpY>Kalollleu cpene.

OKpyXarolei cpesie u Texnocdepe. Peakunu HoHHO-
ro oomena. ['unponus coneit. Peakiiuu KoMIuieKkcooo-
pazoBaHusi. OKUCINTENBHO-BOCCTAHOBUTENBHBIE Pe-
akunu. Llenssle peakuyuy. KHCI0THO-OCHOBHBIE U aM-
¢dorepHbIe cBOICTBA BeulecTB. SABnenue copOun. O6-
pa3zoBaHME KOJUIOMIHBIX pacTBOpOB. [Iponeccs! oca-
XKIeHus 1 koarymsiiun. ['eneobpazoBanue. Tumsl nuc-
MIEPCHBIX CUCTEM. DMYNBCHH, CYCIIEH3UH, MBUIH, a3pO-
3ommu. 1. Knaccudukanus opraHnueckux coeTuHEeHNH.
BemmecTBa-3arps3sHuTeny, paClpOCTPAHEHHBIE B N1E€0-
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cthepe, runpochepe u armochepe. [Iytu ux mocryn-
JICHUS B OKPYXKAIOIIYIO CPEly U TOKCHUECKOe JeH-
CTBHE.

HUroro

2 OUBHKO-XUMUYECKUE
MPOIIECCHI B aTMOChEpE.

CoctaB u cBoiicTBa atMoc¢epsl. [1yTu 3arps3HeHus
aTMoc(epbl, OCHOBHBIE 3aTPSA3HUTEINN U BIUSHUE HA
KJIMMaTHYeCKHUe U3MEHEHUs. XapaKTepUCTUKA MbLUIeH
u aspo3odeil. [Ipoueccsl nx o0pazoBaHusI U TyTH BbI-
BoJIa U3 arMochepbl. OCHOBHBIE THUIBI (PU3UKO-XUMH-
YeCKHX MporeccoB B atMochepe. CBOOOTHBIE pagrKa-
761 ¥ UX oOpa3oBanue B atMocepe. Llennbie peak-
uuu. [Ipobaema o3oHOBOTO cios. OO6pazoBaHUE 030HA
B aTMocdepe U ero cBoiicTBa. MexaHU3MBbI pazpyliie-
HUs 030Ha B atMocdepe. [{uki xmopa u Gpoma.
[Ipo6nema 3amenureneit ppeoHoB. [TapHUKOBBIH (-
(eKT U ero BIHMsHAE Ha KIIMMaT. XapaKTepUCTHKA
MapHUKOBBIX Ta30B. PU3NKO-XUMUYECKHE MPOLIECCHI,
JIeKalue B OCHOBE BBIBOJA ME€TaHa U3 aTMOC(hepHl.
MexaHu3M 00pa30BaHMs KUCIOTHBIX AOXKICH. 3arpsi3-
HEHWSI, PEAMECTBYIOIINE 00pa30BaHUIO KACIOTHBIX
JOKJIeW. BiausiHre KUCIIOTHBIX TOKAEH HA OKPYKaro-
IIYI0 Cpey U OOBEKTHI TEXHOC(HEPHI.

Hroro

[1K-22

3 OU3UKO-XUMHYECKHE
MPOIIECCHI B THApPOChEpE.

dopmupoBaHue cocTaBa MPUPOAHbIX BoA. CBOMCTBA
CJIOEB BOJIHBIX MACC U UX POJIb B PUBUKO-XUMHUECKUX
nporueccax B ruapochepe. Knaccudukanus 3arpssHe-
HUH BOJ 110 (ha30BO-TUCTIEPCHOMY COCTOSIHHIO.
Crnioco0w1 ynanenus 3arpsisHeHuit. [ Iporeccbl camoo-
YUINEHUs BOI0OeMOB. bydepHas eMKOCTh BOTHBIX CH-
CTEM Ha IPUMEPE METAJIIOB-TOKCUKAHTOB. Poib ry-
MUHOBBIX KUCJIOT. 3arpsi3HEHUE BOIHBIX CUCTEM TSKe-
JIBIMU METalIaMH. XMMHYECKOE PAaBHOBECHE B BOJI-
HBIX cucTeMax. PacTBOpUMOCTh COCTMHEHUN TSXKE-
neIX MeTaoB. [IponsBenenre pacTBOPUMOCTH.
KoMrutekcHble COeTMHEHUS TSHKENBIX METAJITIOB. Dak-
TOPBI, ONPEACIIAIONINE MUTPALIMIO TSKEIBIX METAJUIOB
B BOJHBIX cucteMax. @opmbl CylieCTBOBaHUS U TIOBE-
JICHUE HEKOTOPBIX TSHKEJIBIX METAJUIOB B MPUPOIHBIX
Bozax. I'a3bl, paCTBOpEHHBIE B BOJHBIX cucTeMax. Me-
XaHU3M a0CcopOIMH ra30B Ha MPUMEPE YTIIEKUCIOTO
rasza, kuciopona. [yt nmoctyruienus azota u pocdo-
pa B BOAHBIE CUCTEMBI. MeXaHU3MBbI UX MPEBPaALICHUI
Y BIIUSIHUE HA CBOMCTBA BOJHBIX OOBEKTOB. 3arpss3He-
HHE€ BOAHBIX CUCTEM OPraHMYE€CKUMH BEIIECTBAMU
(aed1h, ITAB), BIMsIHUE OpraHUYECKUX BEIIECTB HA
CBOMCTBAa BOJHBIX CHCTEM.

HUroro

I1IK-22

4 OUBHKO-XUMUYECKUE
MPOIIECCHI B IUTOC(hEpe.

OcHOBHBIE (PU3UKO-XUMHUECKUE MPOLIECCHI, TPOTe-
Karolue B oyBax. [loBeeHre TSXKeENbIX METAIIOB U
MECTULUOB B [TOYBAX. XapaKTEPUCTUKH II0YB: IPaHy-
JIOMETPHUUYECKHI cocTaB, 00bEM MOP, TUTPOCKOMHUY -
HOCTb, pH, noHOOOMeHHast eMKOCTh. COpOIIOHHbBIE

[1K-22
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LEHTPBI YaCTHUI[ TOYBBI. AJICOPOLIUS TSHKEIIBIX MeTal-
10B. OcaxieHNE U PAaCTBOPEHUE, IPOTEKAIOIINE B
nouBax. Peakuuu Tsoxensix Metaiios. [Ipeobpasosa-
HUE OKCHUJIOB METAJUIOB B PaCTBOPUMBIE ()OPMBI U1~
POKCHJIOB, KApOOHATOB, THIPOKAPOOHATOB U JIp. AJl-
COpOLMsI HOHOB METAJUIOB HA HOHOOOMEHHBIX 1I€H-
Tpax MoYBEHHBIX yacTull. OOpa3oBaHUe MaTOMOIBUXK-
HBIX KOMITJIEKCHBIX COeMHEHHH ((yIIbBaThI, TyMaThl)
C OpraHMYeCKMMU BEIIeCTBAMHU MTOUBHI. XeIarooopa-
3yIOIME KOMITIEKCHI mouB. OOpa3oBaHue BHYTPH-
KOMIUIEKCHBIX X€JIaTOB METAIII0B. OKUCIUTENBHO-
BOCCTaHOBMTEJbHBIE IIpOLEcCHl B TouBax. [lonkucne-
Hue nous. [loamenaunBanue noys.

Hroro
5 B3aumopgeiictBue B3anMozelicTBE HOHU3UPYIOILETO U3ITYyYEHUS C 4 [1K-22
HMOHU3UPYIOLIETO KOMITOHEHTaMH aTMoc(epbl, BOAOH 1 BOAHBIMU
U3ITyYEHUS C pacTBOpaMu, TBEPAbIMU OOBEKTAMH U )KUBBIMH Opra-
KOMITOHEHTaMHU HU3MaMU
TCXHOC(I)epBIvI/I Vroro 4
OKpY>KaroIle cpepl.
Hroro 3a cemectp 32

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NMPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMU (TTOCJIEIYIONMMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUM TUCHMIUIMHEL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECTICUMBAIONINX 1

Hanmenosanune iCHumImH o0ecreYnBaeMbIX TUCIIUILTHH
1 2 3 4 5
IIpeecTByIOMUE JUCIUILTHHBL
1 ®OU3NKO-XUMHUYECKHIE METOIbI AHAITH3a + +
2 Xumnus + +
3 Dkonorus + +

[Tocaenyromuye TUCITUTITUHBI

1 bezonacHOCTh KU3HEAEATEIBHOCTH + +

2 be3omnacHOCTh Tpyaa + +

3 HCTpyMEHTaIbHBIN KOHTPOJIb ITapaMeT- n . . . .
POB cpelibl 0OUTaHUS

4 Oxpana Tpyaa

5 IIpombIinuieHHAs: 0€30MaCHOCTh

6 Texnorennsle u npupoansie YC

7 TexHOT€HHBIE CUCTEMBI U SKOJIOTUYECKUN n . . . .

pHCK

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH

§ Bunnl zansatuit

= oo S G

8 ; 8 g S ®DopMBI KOHTPOJISA

2 g ¥ = =

3 = 5 S 2

= = = O

TIK-22 + + + + OT4eT Mo MHAUBUTYATHHO-
My 3aaaHuto, Koncmekr
caMonoAroroBku, OT4yeT no
naboparopHoii pabote, BoI-
CTyIIeHue (J0KJIaa) Ha 3a-
usatuy, Tect, Pedepar, dud-
(hepeHIIMPOBAHHEIH 3aUeT
6. UnTepakTUBHbIE METO/ABLI U (POPMBI OPraHU3ALUH 00yYeHUSs
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

A v =
= g
3 = 5
Z 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
o S £
X g =
> 3
= =
= o
3 cemecTp
2 ®usuko-xumudeckue | OnbIThI ¢ MaTepUalaMy IPUPOJHOTO U TEXHOTEHHOTO 2 [1K-22
IpoIecChl B aTMOc(epe. | TPOUCXOKICHHUS.
OneHka ypoBHs 3arpsi3HEHUS aTMOC(EPHOTO BO3TyXa 2
00BEKTaMU TEXHOC(EPHI.
Hroro 4
3 ®uzuko-xumuueckue | Peakiuu B pacTBOpax 3J1E€KTPOJIUTOB. 2 [1K-22
npolrecchl B rugpocgepe. I y—— 2
OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKLIUU. 2
pH B KadecTBe KpUTEPHUs OLIEHKU KauyecTBa PacTBOPOB 2
MIPUPOTHOTO U TEXHOTEHHOTO POUCXOMKICHHUS.
N3mepenne noBepXHOCTHOIO HATSKEHUSI paCTBOPEH- 2
"oro ITAB B BOomHBIX 00BEKTAX.
[Tonyuenune xomtonaneix cuctem. Auanus. Koarymns- 2
usl.
Hroro 12
4 ®u3uKo-XxUMHUYECKHE | XMMHUYECKHE CBOMCTBA METAIIIOB. 2 [1K-22
1§ bl B JIUT . .
POIECCHL B MHTOC(EpE Pacuer 3arpsi3HeHus: IOYB ITPU BHECEHUH YOOPEHUH.
Hroro
Hroro 3a cemectp 20
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBaHnus pasnenos

HanmMeHnoBaHMe NMpaKTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

| Tunbl XUMHYECKHUX
MPOLIECCOB B TeXHOCHEpe
U OKpY>Kalolleu cpene.

JlucriepcHble CUCTEMBI: AIMYIIbCUU, CYCIICH3UH, TIEHBI,
a’p030JIM, MACTHI.

N

Penrenyie kKoMIIEKCHOM 3a/1a4ud B IIEISIX OLIEHKHU CO-
CTOSTHUS OKPY>KaIOIIEH cpeibl M TEXHOC]EpHI.

Hroro

IIK-22

2 OU3UKO-XUMHUECKUAE
nporieccsl B atmocdepe.

TeMmiepaTypHbIil peKUM CUCTEMBI «3eMils-aTMOoc(e-
pa». MI3MeHeHne TeMnepaTypHOro pexxumMa, «IapHH-
KOBBII» 3(pPEeKT. AHTPOIIOT€HHOE JIEKTPOMATHUTHOE
nose. BausiHue 3arps3HeHuii Ha MPO3pavyHOCTh aTMO-
cdepsl u 1BeTonepenady. TokCUUHbIE TPOAYKTHI BbI-
XJIOTIHBIX TA30B JIBUTATENIEH BHYTPEHHETO CrOpaHHUsL.
OxcHIBl a30Ta - UHUIIMATOPBI 00pa3oBaHus (HOTOXH-
Muydeckoro cmora. [lonusaepHsle apoMaTiueckue yr-
JIEBOJIOPO/IbI - KOMIIOHEHT BBIXJIOMHBIX Ta30B. CMor
KaK pe3yJIbTaT aHTPOIOTEHHOM JesITeIbHOCTH.

Htoro

[K-22

3 OU3UKO-XUMHUYECKUE
mpoueccsl B ruapocdepe.

Pacuer koHIIEHTpaIlK BELIECTB-3arps3HUTENEH, 00-
Pa3yIOMIKXCs B IPOIIECCE XUMHUECKUX PEaKITUi

PacueTr n3amMeHeHust BOJOPOAHOTO TTOKA3aTeNsl BOIHOM
Cpenbl

I'maponus coneit

O06pa3oBanue KOMUIOMIHBIX pacTBOpoB. Koarymsuus
30JIEH.

OO6pa3oBaHue U CBOWCTBA SMYIIbCHI.

KucnotHo-ocHOBHBIE cBOMCTBa BemecTB. AM(poTep-
HbIE COETMHEHUS.

XUMUYECKU cocTaB MpupoaHbIx BoA. [IpecHas u co-
neHas Boja. 3arpsizHeHue BoJ. KoHcepBaTuBHBIE 3a-
TPA3HUTENU: TSDKEIble MeTalIbl, TUAPO(GOOHBIE CONH,
HEPaCTBOPHMBIE YIIIEBOJOPOAbI, HEPTH, MECTHIIUIBI,
ITAB, paguonykiaubl. BogopacTBoprMbIe 3arpsi3HU-
TEJIN: MUHEpaJIbHBIE CONH, pocdaThl, HUTPATHI,
pacTBOpUMBIE YIeBO10poabl, AeTepreHThl (CMC),
COJIH, IpUMEHsieMbIe TIpU yOopke cHera. Komruiekco-
oOpa3zoBanue. JIraHAHBIN cOCTaB MPUPOIHBIX BO/I.
I'mapokcokommiekcbl. CopOuns. AKTUBHBIN WII.
CopOrust necTunuIoB. PaBHOBecHe Ha rpaHUIIE pa3-
JieNa «BOJAA - JOHHBIN WID).

Hroro

14

[1K-22
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4 OU3UKO-XUMHUECKHE Peakiiuu nosHoro oomena 2 T1IK-22
MPOLECCEI B MTOChepe. Peakumu 006pa3oBaHMs KOMIUIEKCHBIX COCTUHEHUIA. 2
[Ipouiecchl copOimu B tutocdepe. 2
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 2
[IpuHuMIBEI 06pa30BaHUs XEIaTHBIX COETUHEHUH. Xe- 2
naTooOpasyrolue KoMIuiekehl mous. OOpa3oBaHue
BHYTPUKOMILIEKCHBIX X€1aTOB MeTasioB. Paanony-
kbl Lle3uid, o, CTpOHIMEI, paJuil U ypaH B IOY-
Bax. CopOuus paMOHYKJIUJ0B YaCTHUIIAMH TTOYBHI.
OO6pa3oBaHue KOMIUIEKCHBIX COCTUHEHUN. DPO3HS.
[Torepu rymyca BCaeACTBHE CENBCKOXO3AMCTBEHHON U
MIPOMBIIIICHHOH IeATeIbHOCTH YenoBeka. [louBeH-
HBIY MMONJIOMIAIOIIANA KOMIUIEKC M €r0 XapaKTEpUCTH-
KH.
Hroro 10
5 B3aumopgeiictBue JleficTBrEe HOHU3UPYIOLIErO U3IIyYECHHS Ha BOLY U [1K-22
HMOHU3HPYIOIIETO BOJIHBIE PAaCTBOPHI. PaanalimnoHHO-XUMUYECKHE TPO-
W3IIy4EeHUSs C 1IecChl B TBep/IoH ¢aze. BzaumoaencTBrue HOHU3UPY-
KOMIIOHEHTaMH IOIIETO U3JTYUCHUS C )KUBBIMH OPTaHU3MaMHU.
TCXHOC(I)epBIvI/I Hroro 2
OKpY’KaroIle cpepl.
Hroro 3a cemectp 34

9. CamocrosiTesqibHasi paboTa

Bunbl camocTosSTeNIbHOM PabOThI, TPYIOEMKOCTh U (POPMHpYEeMbIe KOMITETSHITUH TIPEICTABICHEI B
Tabimie 9.1.
Tabmuma 9.1 — BuJibl caMOCTOSTENBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
3 3 g
: | i3
Bunrr camocTosaTensHON & >~ ©
a3BaHUS Pa3zeiioB OPMBI KOHTPOJIS
H z o= )
paboTsl 2 s 2
X g8 =
a e g
= S
3 cemectp
1 Tunel XUMHYECKUX [ToaroroBka K npaxkTuye- 3 |IIK-22 JuddepeHunpoBaHHbIHI
MIPOIIECCOB B TEXHOC(EPE |CKUM 3aHSATHSIM, CCMHHA- 3a4et, KoHCcIekT camomos-
U OKpY>Kalollei cpeze. pam roToBk#, OTYET MO UH/H-
[TpopaboTka JIEKIIMOHHOTO 4 ?}HHYMI’HOMY 3a/iaHHIo,
MaTepuana cet
Hroro
U3UKO-XUMHUYECKHE aMOCTOSITENIbHOE H3y4de- - BICTYTIIICHUE (JIOKJTa) Ha
20 C 4 |TIK-22 B
MpoIIecChl B aTMOcepe. |HUE TeM (BOIPOCOB) TEOpe- 3arsTuy, Juddepermupo-
TUYECKON YacTu Kypca BaHHBI 3aueT, KoHCTIeKT
MOTIOATOTOBKH, OTYeT
[IpopaboTka TeKIHOHHOTO 6 CaMOIIOATOTOBKH, Orse
Mareprana 1o 1abopaTtopHoit padore,
Pedepar, Tect
OdopmiieHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 14
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3 OU3BNKO-XUMHUYECKUE [ToaroroBka kK mpakTuue- 14 |IIK-22 Brictymuienne (moxnam) Ha
MPOIECCHI B THAPOCHEPEe. | CKUM 3aHSATHUSM, CEMHHA- 3ansatuu, Juddepenmmpo-
pam BaHHBIN 3a4yeT, KoHcniekT
CamocrosiTenbHOE H3yUe- 4 CaMOTOArOTOBKH, OTHeT
HUE TEM (BonpocoB) TCOpC- 1o HHﬂHgHHyaHLHOMg 3a-
THYECKOW 4acTH Kypca JAHIO, LITHET 110 JTabopa-
TopHOU pabote, Pedepar,
IIpopaboTka JIEKIIHOHHOTO 6 Tecr
MaTepuaita
OdopmieHre 0TYETOB IO 10
J1ab0paTOpPHBIM paboTam
Uroro 34
4 OUBUKO-XUMHUYECKUE [ToaroroBka k mpakTuye- 10 |IIK-22 Brictymiienne (noxmnanm) Ha
MPOLIECCHI B TUTOCEepe. | CKUM 3aHSATUSIM, CEMHHA- 3ansatuu, Juddepenmmpo-
pam BaHHbIN 3a4eT, KoHcnekT
CamocrosiTenbHOE U3y4e- 6 CaMOIOArOTOBKH, OTHeT
HHUE TeM (BOIPOCOB) TeOpe- 1o HHHHSHHyam’HOMg 3a-
THYECKOW 4aCTH Kypca JAHIO, LITHET 110 JTabopa-
TOpHOU pabote, Pedepar,
IIpopaboTKa JIEKIUOHHOTO 9 Tecr
Matepuaia
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
Hroro 29
3aMMOJIEHCTBUE aMOCTOSITENIbHOE H3y4de- - BICTYTIIICHUE (JIOKJTA) Ha
5B C 5 |IIK-22 B
HOHU3HPYIOLIETO HUE TeM (BOIPOCOB) Teope- 3anatuu, Juddepenmupo-
M3ITyYEHUS C TUYECKON YacTu Kypca BaHHBII 3aueT, KoHCTIeKT
KOMITOHCHTaMH MOTIOATOTOBKH, P T.
OMIOHCHTA [TpopaboTka JIEKITMOHHOTO 5 camonogrotosku, Pedepar,
MaTepuana
Hroro 10
Hroro 3a cemectp 94
Hroro 94
10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OlIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIE OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbIN
. MaxkcuManbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
3 cemecTp
Brictymenne (noknan) Ha 3 3 3 9
3aHATHU
HuddeperurpoBaHHbIi 30 30
3aueT
Koncnext camonoaroros- 2 2 2 6
10
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K1

OT4eT no MHAUBUTYAITb- 5 5 5 15
HOMY 33JJaHHIO

Otuer no nmaboparopHoit 5 6 6 17
pabote

Pedepar 2 3 3 8
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 22 24 54 100
on

Hapacraromum ntorom 22 46 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJCTaBIEH B TabiauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Urorosas cymma 6aisos,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74 D( )
TIOBJIETBOPUTEIHHO
3¢ ' ( ) 65 - 69 Y P
TTOBJIETBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e usn., ucmp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: c. 547-558. (nanuuue B 6ubnuorexke TYCVYP - 220 3k3.)

2. JHepsoun, B. A. ®uszndeckas XUMHs TUCIIEPCHBIX CUCTEM : yueOHOe mocobue /st By3oB / B.
A. Jlepsi6un, E. I1. dapadonrtona ; mox Hayu. pex. E. A. Kynemosa. — M. : U3natenscto FOpaidt, 2018.
— 86 c. [DnexTponHbIit pecypc] - Pexxum noctyna: https://biblio-online.ru/book/3CCF11B9-5D0A-46F2-
97AC-CF4B2DE5B86B/fizicheskaya-himiya-dispersnyh-sistem, nata oopamenus: 03.06.2018.

3. ®usuxo-xumMuueckue mpoueccel B TexHochepe: Yueonuk/Tpudonos K. U., /leBucuios B. A.
- 2 u3n., ucnp. u gom. - M.: ®opym, HUL] UHDPA-M, 2015. - 256 c. [OnexTponHslil pecype]| - Pexum
noctyma: http://znanium.com/catalog/product/488268, nara o6pamenus: 03.06.2018.
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. CanoBuuxoBa JI.K. Dxonmorust u oxpaHa oKpyKarouien cpeibl Ipyu XUMUYECKOM 3arpsi3HEHUH :
VYuebHoe nocodue st By3oB / JI. K. Canosaukosa, JI. C. Opnos, U. H. Jlo3anoBckast. - 3-e u3z., nepepad.
- M. : Beicmras mikomna, 2006. - 333[3] c. : Tab:m., ui. - (st Beicmux yueOHbIX 3aBefeHui) (OxpaHa oKpy -
xarolei cpensl). - bubnuorp.: ¢. 320-322. (nanuuue B 6ubimorexke TYCVYP - 50 5k3.)

2. OcHoBHI 0o0MmIeH u pu3ndeckoi xumun: Ydebnoe nocodbue / Tuxonosa M. B., Exumosa U. A.
- 2015. 200 c. [DnexTpoHnHsIif pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5136, mara 06-
pamenus: 03.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. UYwuxun E.B. Coopnuk 3ana4 o obmelt xumuu [Tekcr] : yaeOHO-MeTonudeckoe mocodbue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'amanos; pen. C. 5. AnekcannpoBa; MUHHUCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyy, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuo3ekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIICHUS U pa-
To3IeKTpoHUKH, 2015. - 296 c. (Hanuune B 6udbmmorexke TYCVYP - 100 5k3.)

2. dusuko-XxUMHUYECKHE Mpolecchl B TexHochepe: Meronuyeckue ykazaHusi K J1aOOpaToOpHOMY
npaktukymy / ExumoBa WM. A. - 2012. 83 c. [DnektponHsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/2078, nara obpamenus: 03.06.2018.

3. OU3HKO-XMMHUYECKHE TpoIiecchl B TexHochepe: YueOHo-MeToandeckuii komrieke / ExumoBa
N. A. - 2012. 43 c. [DnexkTpoHHBIN pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2077, nara
obpamrenusi: 03.06.2018.

4. Kommonanast XuM#us : TpUMEPHI U 3a11a4n: Y4ueOHoe nocodue / MapkoB B.®@., Anekceesa T.A.,
Bbpycuunpina JILA., - 2-e uzn., crep. - M.:@nunra, U3a-Bo Ypan. yu-ta, 2017. - 188 c. [DneKTpoHHBIH pe -
cypc] - Pexxum nocrtyma: http://znanium.com/catalog/product/948402, nata o6pamenus: 03.06.2018.

5. [IlyzakoB, C. A. COopHUK 3a7a4 U YIpaKHEHUU MO 0OIIel Xumun : yueOHOe mocoOue st
akanemuueckoro O6akanaBpuata / C. A. Ily3akoB, B. A. Tlonkos, A. A. ®ununmnoBa. — 5-¢ u3., nepepao.
u jgon. — M. : UznarensctBo FOpaiit, 2018. — 255 c. [DnekrpoHHbI pecypc] - Pexum nocryna:
https://biblio-online.ru/book/8DIBD2FC-78F9-4A3A-BAA7-8B88FEABD291/sbornik-zadach-i-
uprazhneniy-po-obschey-himii, qara oopamenus: 03.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKrue MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPAaHNYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
http://edu.tusur.ru — Hay4HO-00pa30BaTENBHBIN MOPTA

http://www.xumuk.ru — naH)OpMaAITMIOHHO-CITPABOYHBIE PECYPCHI

http://elibrary.ru — HayuHas 271€KTpOHHAast OMOIMOTEKA

http://www.twirpx.com — 3JI€KTPOHHbIE KHUTH TI0 XUMUH

http://mv-tihonova.ucoz.ru - uHpOpMaMOHHBIN caiiT 1s cryaeHToB TYCYPa

Nk W=
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast aymuTopust

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JEHUS 3aHATUN MPAKTUYECKOTo TUMA, yueOHas ayauTopus JUIsl MPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHE /TSI KYPCOBOTO TPOSKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX padoT), IOMEIICHHE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIIUM, TOMEIIECHHE AJIsl POBEIEHUS TEKYIIETO KOHTPOJIS U
MPOMEXYTOYHOH aTTeCcTalluy, MOMEIICHUE TSI CAMOCTOSTEIBHON PabOoThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, 1. 40, 423 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommstotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopusi XuMuu
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1abOpaToOpHOTO THUTIA
634050, Tomckast o6macts, 1. Tomck, JlennHa npocrexT, a. 40, 424 ayn.
Ornucanue UMerIerocs 000pyI0BaHUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHsIii (6 mT.);
- Cron naGopaTopHbIN BBICOKHI - 3 (6 mIT.);
- ®orosnexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yYeOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. Peakiuu, nmporekaroniye noa aerctsueM Y O-u3iydeHus, Ha3bIBAKOTCA. . .

a) OKHUCIUTENFHO-BOCCTAHOBUTEIbHBIMH

0) peakusiMu 0OMeHa

B) (pOTOXUMHYECKUMU

T) yabTpaduoIeTOBEIMU

2. OObeaMHEHNE YaCTHUI] B arperaTtbl BCIEACTBHE WX CIEIUICHUs (aIre3uu) MpH COYIapeHUsIX —
37T0...

a) KoaryJssinus

0) uHBepcHs

B) UIMHCCHS

') KOMILJIEKCOOOpa3oBaHue

3. Kak Ha3bIBaloTCS HACBIIIEHHBIE Ta3000pa3HbIC WU KHIKHE (TOPXIOPYIIEPOIbI, KOTOPHIE
CIOCOOCTBYIOT Pa3pyILIEHUIO 030HOBOTO CIOsI?

a) O30HBI

0) TMOKCHHBI

B) KaHIIEPOTEHBI

r) peonsl
4. KucnoTHble JOXKIU — 3T0 aTMOC(epHbIe 0CaIKi, UMeronue 3Hadenue pH. ..
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a)>5

0)5

B) <5

r)7

5. Kak Ha3bIBarOTCs BELIECTBA, YyKEPOIHBIE Ul OpraHu3ma?

a) aHTUOMOTUKH

0) TOKCUKAHTBI

B) TOKCHHBI

') KCCHOOMOTHKHU

6. BemecTBa, criocoOHbIE BHI3BIBATh HOBOOOPA30BaHUS B TKAHSIX KUBBIX OPIraHU3MOB — 3TO..

a) TIeCTHUITUIBI

0) HYKJIUIBI

B) KCEHOOMOTHKH

T') KaHIIEPOTEHBI

7. Peakius oOMeHa MEXy BEIIECTBOM U BOOIA. ..

a) paauonu3

0) abcopbuus

B) THJIPOJIN3

') TUCCOITUAITHS

8. Peakiium mMOHHOTO 0OMEHA MPOTEKAIOT. . .

a) B ra3oBoii (paze

0) B BelecTBaX, HAXOSAIIUXCS B TBEPAOM arperaTHOM COCTOSIHUH

B) B pacTBOpe

') MEXY BEIIeCTBAMU B Pa3HBIX arperaTHbIX COCTOSHUSAX

9. Kakue 9acTuIlbl y9acTBYIOT B IPOIIECCAX PA3PYIICHUS 030HOBOTO CIIOs 3eMITu?

a) paauKalbl KHCI0po/aa

0) paguKansl XJopa

B) MOHBI METAJIIOB

') MOJIEKYJIBI KHCIIOpOJia

10. CamoouuilieHHE BOJAOEMOB OT OPraHMYECKUX BEHIECTB MPOHUCXOIUT MPEUMYIIECTBEHHO 3a
CYerT...

a) TUIPOJIN3a

0) Koarymsiuu

B) OMOXUMUYECKOTO OKUCIICHHS

r) abcopbuuu

11. Komu4ecTBO TOKCHKaHTa, KOTOPOE MPH MONaJaHuU B BOJOEM HE HapymiaeT ero GyHKIIMOHUPO-
BaHUsl, HA3bIBACTCA. . .

a) OydepHast eMKOCTb

0) npeaebHbII mopor

B) MpezenbHasi KOHLIEHTPaLUs

T') peaen TOKCHYHOCTH

12. B ocHOBe MexaHM3Ma BBIBOJIA TSIKEIIBIX METAJUIOB U3 TUAPOCHEPHI JIeKaT. ..

a) OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

0) peakiy OMOXMMHYECKOTO OKUCIICHHUS

B) peaKINK KOMILIEKCOOOpa30BaHuUs

T') IPOLIECCHI KOATYIISIUU U OCaXACHUS

13. Kakoit MeTo1 HeBO3MOXKHO MCTIOIH30BaTh JJIsi OYUIIEHUS BOABI OT MEIKOAUCIIEPCHBIX TIPUME-
cen?

a) copOrus

0) SKCTpaKIus

B) OMOXMMUYECKOE OKUCIICHUE

)T ceTMMEeHTAIHs

14. PacTBOpHUMOCTBH KHCTIOPO/Ia B TIOBEPXHOCTHBIX CIIOSIX BOJIBI COCTABIISET. . .

a) 5%
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6) 10%

B) 50%

r) 97%

15. Coenunenusi, Ha3pIBaeMble TondocdaTamu, BXOAAT B COCTAB. ..

a) MeCTUIU0B

0) HUTpATOB

B) MOIOIIUX CPEJCTB

') repOuIHI0B

16. B coctaB He()TH NPEUMYILIECTBEHHO BXOJIAT..

a) arukandeckue YB

0) anunuknnyeckne YB

B) anudarndeckue YB

r) apoMaThueckue ¥YB

17. BemectBa, Ha3pIBa€Mbl€ JUOKCHHAMH, TOCTYMNAIOT B OKPY>KAIOIIYIO CPENY C...

a) OTXOJJAMH METaJUTypTUU

0) MpeanpUITHI [EJTI0I03HO-0yMa)KHOH TIPOMBIIIIIEHHOCTH

B) BBIXJIOITHBIMH T'a3aMU aBTOMOOMIIEH

T') BCE OTBETHI BEPHBI

18. Kakuie TUMBI YaCTHIl TPEUMYIIIECTBEHHO YYaCTBYIOT B MPOIIECCE BHIBOJA METaHa U3 aTMocde-
pb1?

a) UOHBI U MOJIEKYJIbI

0) MOJICKYJIBI U TIPOTOHBI

B) pauKaibl U MOJIEKYIIbI

T') MPOTOHBI M paIAKAIIbI

19. Koarysmsiiust 3051e BO3MOXKHA P T0OABJICHUH. .

a) cMpra

0) BOJIBI

B) DJICKTPOJIUTOB

I') OpraHU4eCKUX BELIECTB

20. DMynbrarop - 3To BEUIECTBO, KOTOPOE...

a) CTabWIM3HPYET SMYIbCUIO

0) paspyIiiaet SMYJIbCHIO

B) BXOJIUT B COCTaB dMYJIbCHH

T') YCKOPSIET CAUSTHUE Karesb SMYJIbCUU

14.1.2. Tembl HHANBUAYAJIBbHBIX 321aHUI

1. Pacyer KOHIIEHTpaIMu BEIIECTB-3arps3HUTENCH, 00pa3yIOIIUXCS B MPOIECCe XUMUYECKUX pe-
akmuii. 2. Pacyer u3mMeHeHus1 BOAOPOTHOTO MOKa3aTesss BogHOU cpenpl. 3.1 unponus coneit.4. O6pazoBa-
HUE KOJUIOMJHBIX pacTBOpoB. Koarymsnus 3omeir.5. OO6pa3oBaHue M CBOWCTBA 3MyNbcuil.6. KucmoTHo-
OCHOBHBIE CBOMCTBA BelecTB. AMQoTepHble coenuHenus. 7. Peakiuu nonnoro oomena. 8. Peakiuu 00-
pa3oBaHUs KOMIUIEKCHBIX coeauHeHuit. 9. IIponeccsl copbuuu B mutochepe. 10. OxucaurenbHO-BoccTa-
HOBUTEJIbHBIC peakiuu. 11. Pemenne KOMIUIEKCHOM 3a7auu B IEJISIX OICHKHA COCTOSIHHUSI OKPYKarOIICH
cpenpl 1 TexHocdepsl. 12, JlucnepcHble CUCTEMBI: SMYIIbCUH, CYCIICH3UH, TIEHbI, a9PO30JIH, MACThI.

14.1.3. Tems1 pedepaToB

1. TemmepaTypHbIil peXUM cUCTEMBI «3eMisi-aTMocdepay. Mi3MeHeHne TeMIiepaTypHOro pekuma,
«TAapHUKOBBIN» 3P GEKT. 2. AHTPONOTEHHOE 3JEKTPOMArHuTHOE Toje. BiusHue 3arps3HEeHuil Ha mpo-
3padyHOCTh aTMoc(depsl U 1Beronepenayy.3. TokCHUHbIE MPOIYKTHI BBHIXJIOMHBIX T'a30B JBUraTesieil BHY-
TpeHHero cropanus. 4. OKCUABI a30Ta - UHUIIMATOPBI 00pazoBaHus oToxumudeckoro cmora. 5. ITomu-
AJIEpHbIC apOMATUUYECKHUE YITIEBOJIOPO/IbI - KOMIIOHEHT BBIXJIOMHBIX ra3oB. 6. CMOT Kak pe3ylbTaT aHTpoO-
MOT€HHOM JIeATEeIbHOCTH.7. XUMUYECKU COCTaB MPUPOIHBIX BOJ. [IpecHas u conenas Boga. 8.3arpsi3He-
Hue BoJ. KoHcepBaTUBHBIC 3arpsi3HUTENN: TSKEIbIe METaJlIbl, THAPOPOOHBIE COJIM, HEPACTBOPUMBIE YT -
neBojopoasl, HeTh, mecTunuasl, [IAB, pamnonykmuasl. 9. BomopacTBOpuMEbIE 3arpsi3HUTENIN: MUHE-
pasibHbIe coiu, ¢pocdaTbl, HUTPAThI, PACTBOPUMBIE yIIIeBOA0poabl, aerepreHTsl (CMC), conu, npumeHsie-
MbIe Tipu yOoopke cHera. KomruiekcooOpazoBanue. 10. JIuranmHbeiii cocTaB MPUPOAHBIX BOJ. | MApPOKCO-
komruiekchl. 11. CopOumsi. AxktuBHbINA wi. CopOrus nmecTuiu10B. PaBHOBECHE Ha rpaHUIlE pas3zena «Boaa
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- noHHbIM wm».12. [TpuHIUnBl 00pa30BaHUs XENATHBIX COEAMHEHHMH. XenaTooO0pas3yroline KOMIUIEKCHI
nmouB. OOpa3oBaHNe BHYTPUKOMIUICKCHBIX XelaToB MeTaiuioB. 13. Pagmonykmuasl. Ile3wii, ion, cTpoH-
Ui, paauii 1 ypaH B nouBax. CopOIus panoHYKIHIOB YacTHLIaMHU NoUBHI. 14. O0pazoBaHne KOMILIEKC-
HBIX coeauHeHuid. Dpo3ud. [lorepu rymyca BCleICTBUE CEIbCKOXO3MCTBEHHON M MPOMBIIUICHHON /e -
TENbHOCTHU 4esioBeKa. [10uBEHHBIN NOMIOMAONINI KOMIUIEKC U €r0 XapaKTepUCTUKHU. 15. [leficTBue noHu-
3UPYIOLIEr0 M3JIy4€HHs HAa BOLY M BOIHBIE pacTBOpBL. 16. PagunanMoOHHO-XMMHYECKHE IPOLECCH B
TBepaoH ¢aze. 17. BzaumozelicTBe HOHU3UPYIOLIETO U3TYUYEHUS C KUBBIMU OpPraHU3MaMHU.

14.1.4. Bompochbl Ha CaMONIOATOTOBKY
. Yuenue B.W. Bepnanckoro o 6uochepe. Hoocdepa.
. ['eoMarHuTHbIE «JIOBYLIKH» KOCMUYECKHX YACTHII.
. Paguanuonnsie nosica 3emiu.
. Boamy1ienus mnonocdeps! npu 3amycke pakeTHO-KOCMHUYECKON TEXHUKH.
. MarautHoe nose 3emMIId ¥ ero XapaKTepUCTUKH.
. @u3nuecKre XapakTepUCTUKU MUPOBOro OKeaHa.
. XapaKTepUCTHKA BOIHBIX PECYPCOB 3eMIIH.
. MunepanbHble y10OpeHUsI U COJM, OCHOBHBIE OKUCIIUTEIIbHO-BOCCTAHOBHUTENIbHbBIE PEaklul B

0N DN~ W~

MIOYBE.

9. EcTecTBEHHbIE NCTOUHUKHU PaJdalliy.

10. McTounnkm paguanuu, CO31aHHbIE YEIIOBEKOM.

11. buoTryeckuii nepeHoc 3arpsI3HUTENEH.

12. BoccraHoBieHue cepbl U3 Cyinb(paToB aHa3POOHBIMU CYIb(aTpe1yLUPYIOIIUMU OaKTEPUIMHU.

13. [IpuHLMIBl 00pa30BaHUs XENATHBIX COCTMHEHUI.

14. KBap1, anroMoCHIIMKaThl, MUHEpaJIbHbIE BEIIECTBA, THIPOKCUIbI, TYMYC, Ta30Bas (a3a 1ous.

15. AuTponoreHHoe 3BTpo(HUpOBaHIE BOJOEMOB.

16. Binusinue KMCIOTHBIX A0XK/IEeH Ha 00BbEKThI TUAPOChEpPH.

17. BO3MOXHOCTh OMOJIOrMUECKON TOKCU(PUKALMY 3arpsiI3HUTENEH B BOJHBIX OpraHu3Max.

18. BropuuHoe 3arpsiz3HeHre atMOCc(epbl MOHOOKCHIOM YIJIepoa.

19. ATmMocdepHbIe IpoliecChl, MPUBOAAIINE K 00pa30BaHUIO KMUCIOTHBIX JOXKICH.

20. TeroBoit 6ananc U MUPKYISALUS aTMOC(hEpHI.

21. Kputnueckue sneMeHTbl OajiaHca aTMOC(hepbl, ONpeNeoe CPEIHIO TeMIepaTypy Ho-
BEPXHOCTH 3EMIIH.

22. Nonocdepa 3emi.

14.1.5. Tembl 10K12/10B

1. TemmepaTypHbIil peXUM CUCTEMBI «3eMisi-aTMocdepay. Mi3MeHeHne TeMIiepaTypHOro pekuma,
«TAapHUKOBBIN» 3P EKT. 2. AHTPONOTEeHHOE 3JEKTPOMArHUTHOE Toje. BiusHue 3arps3HeHuil Ha mpo-
3padyHOCTh aTMocdepsl U 1Beronepeaayy.3. TokcHUHbIE MPOIYKTHI BBHIXJIOMHBIX T'a30B JBUraTesieil BHY-
TpeHHero cropanus. 4. OKCUABI a30Ta - MHUIMATOPBI 00pazoBaHus oToxumudeckoro cmora. 5. ITomu-
AJIEpHbIE APOMATUYECKHE YIIIEBOJOPO/bI - KOMIIOHEHT BBIXJIOMHBIX I'a30B. 6. CMOTI Kak pe3yJbTaT aHTpoO-
MOT€HHOM JIeATEeNbHOCTH.7. XUMUYECKU COCTaB MPUPOIHBIX BOJ. [IpecHas u conenas Boga. 8.3arpsi3He-
Hue BoJ. KoHcepBaTUBHBIC 3arpsiI3HUTENN: TSKEIbIe METaJlIbl, THAPOPOOHBIE COJIM, HEPACTBOPUMBIE YT -
neBojopoasl, HepTh, mecTunuasl, [IAB, pamnonyknuasl. 9. BomopacTBOpuMEbIE 3arpsi3HUTENIN: MHHE-
pasbHble coiu, ¢pocdaTbl, HUTPATHI, PACTBOPUMBIE yIIIeBOA0poabl, aerepreHTsl (CMC), conu, npumeHsie-
Mble npu yoopke cHera. KommiekcooOpaszoBanue. 10. Jlurananelid cocTaB mMpUpPOAHBIX BOX. ['mapokco-
komruiekchl. 11. CopOums. AxktuBHbIN Wi, CopOrus nmecTuin10B. PaBHOBECHE Ha rpaHUIlE pa3ziena «Boaa
- noHHbIM w».12. [TpuHIunel 00pa30BaHUs XENATHBIX COEAMHEHHH. XelnaTooO0pas3yroline KOMIUIEKCHI
nouB. OOpa3oBaHKe BHYTPUKOMIUICKCHBIX XellaToB MeTaiuioB. 13. Paguonykmumsl. Ile3wii, ion, cTpoH-
Ui, paauii 1 ypan B nouBax. CopOIus pauOHYKIHIOB YacTHIIaMU No4BHI. 14. O0pazoBaHne KOMIUIEKC-
HBIX coeAuHeHui. Jpo3us. [loTepu rymyca BCiaeACTBUE CEIbCKOXO3SMCTBEHHON U MPOMBIIIJICHHON aes-
TENbHOCTHU yesioBeKa. [10uBEHHBIN NMOMIOMAONINI KOMIUIEKC U €r0 XapakTepucTuku.15. [lefictBue nonu-
3UPYIOLIEr0 M3JIYy4YEHUsT Ha BOAY M BOAHBIE pacTBOphL. 16. PannanMoHHO-XMMHYECKHE NpPOLECCH B
TBepaoH ¢aze. 17. BzaumozelicTBe HOHU3UPYIOLIETO U3TYUYECHUS C KUBBIMU OpPraHHU3MaMHU.

14.1.6. Bonpocsl 1n¢depeHIIUPOBAHHOTO 3a4eTa
1. Knaccudukanus opranndeckux coeuHeHui. I1yTu ux mocTyruieHus u BO3/AEHCTBHE HAa OKpY-
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JKAIOLIYIO CPEY U YEJIOBEKA.

2. BemecTBa-3arps3HUTENN, pacpoCTpaHeHHbIE B nenocdepe, ruapocdepe u armochepe. [lytu
UX MOCTYIUIEHHSI B OKPYXKAIOIIYIO CPEly U TOKCUUECKOE JEHCTBHE.

3. CocraB u cBoiictBa armocepsl. [lytu 3arps3Henus atMochepbl, OCHOBHBIC 3arpsi3HUTEIN U
BIIUSIHUE HA KIIMMATUYECKHE U3MEHEHUS.

4. XapakTepucTHKa MbUIeH 1 a3po3oseit. [Iporecchl ux oOpa3oBaHus U MMyTH BBIBOAA M3 aTMOC(he -
PBL

5. OcHOBHBIE THUITIBI (PUZUKO-XUMHUECKHUX MIPOLECCOB B aTMOcdepe.

6. CBoOOHbBIE paiuKaibl U X oOpa3oBanue B atMocdepe. LlenHsie peakuuu.

7. [Ipobnema o30HOBOTO Cciost. OOpa3zoBaHUE 030HA B aTMOC(Epe U €ro CBOMCTBA.

8. MexaHu3Mbl pa3pylieHus o30Ha B atMmocdepe. Llukn xmopa u Opoma. IIpoGiema 3amenuTenei
(bpeoHOB.

9. ITapHUKOBBIN APGEKT U ero BIUSHUE HA KIUMaT. XapaKTepUCTUKA MTAPHUKOBBIX ra3oB. OU3MKO-
XUMHYECKHE MPOILIECCHI, JieXkKalllie B OCHOBE BbIBOJ]a METaHa U3 aTMOC(]EpHI.

10. MexanusM 00pa3oBaHUsl KUCIOTHBIX AOXKIEH. 3arps3HeHus, MPEAIIECTBYIONNE 00pa30BAHUIO
KHUCJIOTHBIX JA0XKJeH. BinusHue KUCTOTHBIX AOXKIIEH Ha OKPYXKAIOIIYIO Cpely U 0OBEKThI TEXHOC(HEPHI.

11. ®opmupoBaHHe cOCTaBa MPUPOAHBIX BOJ. CBOWCTBA CII0E€B BOAHBIX MAaCC U MX POJIb B (PU3HKO-
XUMHYECKHUX Ipoleccax B ruapocdepe.

12. Knaccugukanus 3arps3HeHui BoJ 1Mo (ha30BO-AUCIEPCHOMY COCTOSAHUIO. CIIOoCOOB! yaieHus
3arpsA3HCHHUI.

13. IIporeccsl caMOOUYHIIIEHUS BOIOEMOB. bydepHas eMKOCTh BOIHBIX CUCTEM Ha MPUMEPE METal-
JIOB-TOKCUKAHTOB. POJIb 'yMHHOBBIX KHUCJIOT.

14. 3arps3HeHnEe BOJHBIX CUCTEM TSDKEIBIMU METaulaMU. XMMHUYECKOE PaBHOBECHE B BOJHBIX CH-
cremax. PacTBOpUMOCTh COEIMHEHUN TspKeNIbIX MeTaioB. [IpousBenenue pactBopumocTtu. Komriekc-
HbIE COCIMHEHUS TSKEJBIX METAJIOB.

15. ®akTophl, ONPEACIISIONINE MUTPALIMIO TSHKEJIBIX METAJUIOB B BOAHBIX cUcTeMax. D@opMbl cyIlie-
CTBOBAHUS U MOBEJCHUE HEKOTOPHIX TSHKEIBIX METAJUIOB B MPUPOIHBIX BOJAX.

16. I'a3w1, pacTBOpEHHBIC B BOJHBIX cHUCTeMax. MexaHu3M a0copOIMy ra30B Ha MPUMEPE YTIIEKHC-
JIOTO Tra3a, KUCI0pOo/a.

17. Iyt nocryruienust azota u Gocdopa B BOJHBIE CUCTEMbl. MeXaHU3MBI WX MPEBpAIICHUN U
BJIMSTHUE Ha CBOMCTBA BOJHBIX OOBEKTOB.

18. 3arpsi3HeHHE BOAHBIX CHUCTEM OpraHWYecKUMU BemecTBamMu (HedTh, [IAB), BiusiHue opranm-
YECKHX BEILECTB Ha CBOMCTBA BOJHBIX CUCTEM.

19. OcHoBHBIE (U3HKO-XMMUYECKHUE TMPOIIECCHI, MpOTeKaromuye B movyBax. [loBeneHue TSHKETbIX
METaJIJIOB U MECTUIUIOB B MOYBAX.

20. BzaumopeiicTBHE HOHU3UPYIOIIETO U3ITYUYCHHS ¢ KOMIIOHEHTaMH aTMOC(ephl, BOJOW W BOJIHBI-
MU pacTBOPaMU, TBEPIABIMUA OOBEKTAMH M KUBBIMH OpTraHU3MaMHU.

21. Tumbsl XUMHYECKHX TMPOIECCOB B Truapocdepe: peakimu HOHHOTO OOMEHa, THUIPOJIU3,
KOMITJIEKCOOOpa3oBaHHUE.

22. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE TTpoIecChl. CBOMCTBA METAJUIOB.

23. Ilpomneccel copbumu B mutocdepe, ruapocdepe u atmocdepe.

24. JluciepcHble CUCTEMBI B OKPYXAIOIICH Cpee.

25. O6pazoBaHMEe KOJUIOUIHBIX PACTBOPOB, MPOIIECCHI OCAXKICHHS U KOATYIISIIHH.

26. O6pa3oBaHue IMYIBCUI 1 UX CBONCTBA.

14.1.7. Tembl J1a00opaTOpHBIX padoT

Peakuuu B pacTBOpax 3JIeKTPOIUTOB.

I'maponus cosent.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIC PEAKIUU.

XUMHUYECKHE CBOMCTBA METAJIIOB.

pH B kadecTBe KpUTEpHUS OIIEHKH KaueCTBa PACTBOPOB MPUPOIHOTO U TEXHOTEHHOTO MPOUCXOKIE-
HUA.

OnbITH ¢ MaTepuataMy MPUPOJHOTO U TEXHOTEHHOTO MPOUCXOKICHHUS.

OrneHka ypoBHS 3arpsi3HEHHsI aTMOC(EPHOTO BO3yXa 00BEKTaMH TEXHOC(HEPHI.

H3MepeHne moBEpXHOCTHOTO HATSKeHUs pacTBOpeHHOTro IIAB B BOIHBIX 00BEKTAX.
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[Tonyuyenue xomionaubix cucrteM. Auanus. Koarymsusi.
Pacuer 3arpsi3HeHus 1Mo4B Mpy BHECEHUHU yIO0OPEHUH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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