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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

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

Y4eOusiii mnan Habopa 2018 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 58 58 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

Jo/sKHOCTD: PexTop Tomck 2018
Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoeaHa Ha noptane N2 29189



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) 58 58
Odopmiierne 0T4eTOB 110 JTabOPaTOPHBIM paboTam 10 10
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14
CamocTosTenbHOE H3yuyeHue TeM (BOIIPOCOB) 9 9
TEOPETUUECKON YacTH Kypca
[ToaroToBka K MPakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 25 25
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Bcero (0e3 ax3ameHa) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 180 180
3auetHbie EquHutib 5.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

~ (D]
= = o 2 g 3 =
: o o S O = =
= jan} O O < E (D] s
p < < < oS )
Ha3Banus pa3nenoB IUCHUTIIIUHBL i © a a, o 9 S5
S 5 G S g 0 = E
e & & B3 &3
3 cemecTp
1 Turbl XUMHYECKUX MPOIECCOB B TEXHO- 10 6 0 4 20 I1K-22
chepe u oOKpyxaromen cpene.
2 OU3NKO-XMMHYECKHE MPOLIECCHI B aT- 6 2 4 7 19 [1IK-22
Mocepe.
3 OU3BNKO-XUMHYECKHE TTPOLIECCHI B THI- 8 14 12 25 59 |1IK-22
pocdepe.
4 ®U3MKO-XUMHUYECKHUE TTPOLIECCHI B 4 10 4 17 35 [1K-22
mutocdepe.
5 BzaumopeicTBre MOHU3UPYIOIIETO 13- 4 2 0 5 11 [1K-22
JTy4YEeHHsI ¢ KOMITOHEHTaMH TeXHOC(ephl 1
OKpY’KaroIEn Cpeibl.
Hroro 3a cemectp 32 34 20 58 144
Hroro 32 34 20 58 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
CopeprkaHue pa3aesioB TUCIUTLINH (TI0 JEKIHUIM) PUBEICHO B TabmmIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)
3 z S
Q ==
g %5
HasBanus paznenos CopeprxaHue pa3aesoB JUCUUIIMHBI MO JEKLIHUIM zF &5
S =
= 2 S
2 o' g
= (S
3 cemecTp
1 Tumne! XuMHYECKUX Tunbel XUMUYECKUX TTPOLIECCOB, MPOTEKAIOIIUX B 10 T1K-22

IpoLIeCCOB B TexHOChepe
1 OKPYXKAIOILEH cpeie.

OKpy»Xarollei cpesie 1 Texnocdepe. Peakunu HOHHO-
ro oomena. ['uaponus coneit. Peakiiuu komiuiekcoo0-
pazoBanusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pe-
akuuu. Llennsie peakuny. KucinorHo-oCHOBHBIE U aM-
¢dorepHbIe cBOICTBA BeulecTB. SBneHue copOuuu. O6-
pa3oBaHue KOJUIOMIHBIX pacTBOpoB. [Ipomeccsr oca-
XKeHus u koarymsiun. ['eneobpazoBanue. Tumsl nuc-
MEPCHBIX CUCTEM. DOMYJIbCUH, CYyCIIEH3UH, MBI, adPO-
3oiu. 1. Knaccudukanus opraHuueckux coeTMHeHUH.
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BeriectBa-3arpsi3sHUTENH, PacIpPOCTPAHEHHBIE B TIEI0-
cdepe, runpocdepe u armochepe. [lytn ux nmocryrm-
JICHUS B OKPYXKAIOIIYIO CPEy U TOKCHUECKOE JCHi-
CTBHE.

Htoro

2 OU3HKO-XUMHUUECKHE
MIPOILIECCHI B aTMocdepe.

Cocras u cBoiictBa atmocepsl. [1yTu 3arps3nenus
aTMocdepbl, OCHOBHBIE 3aTPS3HUTENH U BIUSHUE HA
KJIMMaTUYECKUE U3MEHEHUS. XapaKTePUCTUKA MbLUICH
u aspososieii. [Iporeccs! ux 00pa3oBaHUs U IyTH BbI-
Boza u3 arMocdepsl. OCHOBHBIE THIBI (PH3UKO-XUMHU-
YecKHuX nporeccoB B atmochepe. CBOOOIHBIE pauKa-
76l ¥ uX oOpa3zoBaHue B atmocdepe. Llenmnbie peax-
1uu. [Ipobrema 030H0BOTO cnos. OOpazoBaHUE 030HA
B atMoc(epe 1 ero cBoicTBa. MexaHu3mbl pa3pyiie-
HUs 030Ha B atMocdepe. Llukn xiopa u 6poma.
[Ipobnema 3amenuteneit ppeonon. [lapHuKoBEIi -
(eKT u ero BIUSHUE HA KIMMAT. XapaKTepUCTUKa
MMapHUKOBBIX Ta30B. OUBNKO-XUMHUECKHE TTPOIIECCHI,
JeKaIre B OCHOBE BBIBOJIA METaHa M3 aTMOC(epHI.
Mexann3m 00pa3oBaHUs KUCIOTHBIX JOXKIEH. 3arpsi3-
HEHUS, MPEANIESCTBYIOIMNE 00Pa30BaHUIO KUCIOTHBIX
JOKZIeH. BiausiHre KUCIIOTHBIX TOKAEH HA OKpYKaro-
LIYIO Cpefy U 00BEKThI TEXHOC]EPHI.

Hroro

[1K-22

3 OUBUKO-XUMHUYECKIE
nporeccsl B ruapocdepe.

dopmupoBaHUE cOCTaBa MPUPOAHBIX BoA. CBolicTBa
CJIOEB BOJIHBIX MacC U UX POJIb B PUINKO-XMMHUECKHX
nporeccax B ruapocdepe. Knaccudukarus 3arps3He-
HU# BOJ 110 (ha30BO-TUCTIEPCHOMY COCTOSIHHIO.
Crnoco6w1 ynanenus 3arpsisaenuit.IIporeccs camoo-
YHILeHUs1 BOI0eMOB. bydepHas eMKOCTh BOHBIX CH-
CTEM Ha IIpUMEpE METAIIIOB-TOKCUKAHTOB. Poib ry-
MUHOBBIX KUCJIOT. 3arpsi3HEHHE BOIHBIX CUCTEM TSKe-
JBIMU MeTajslaMU. XMMHUYECKOE paBHOBECHUE B BOJI-
HBIX CUCTeMax. PacTBOpUMOCTb CoeTMHEHUIT TsKe-
JBIX MeTaoB. [IponsBenenue pacTBOPUMOCTH.
KommnekcHbie coeTuHeHNs TsHKeNbIX MeTauioB. dak-
TOpPBI, ONPEAEIAIONINE MUTPALMIO TSXKEJIBIX METAJJIOB
B BOJIHBIX cucTemMax. DopMebl cyliecTBOBaHUS U MOBe-
JIEHHE HEKOTOPBIX TSHKEIIBIX METAJIIIOB B MIPUPOIHBIX
Bojax. ['a3bl, pacTBOpeHHBIE B BOAHBIX CUCTEMax. Me-
XaHU3M a0copOLMy ra30B HAa IPUMEPE YTIIEKHCIIOTO
raza, kucinopoaa. [lytu noctyrmienus azota u pocdo-
pa B BOAHBIE CUCTEMBI. MeXaHU3MBbI UX MIPEBpALCHUI
Y BIIMSIHUE HA CBOMCTBA BOJIHBIX OOBEKTOB. 3arpsi3He-
HUE BOJHBIX CUCTEM OPraHMYECKUMHM BELIECTBAMU
(HedTh, [TAB), BUsHHE OPTaHUYECKUX BEIIECTB Ha
CBOWCTBA BOJHBIX CHCTEM.

Htoro

[1K-22

4 OU3NKO-XUMHUYECKHE
MpoLecchl B TuTocdepe.

OcHoBHbIE (PUZNKO-XUMHYECKHE MPOIIECCHI, POTE-
Karouye B ousax. [IoBeneHne TsKENbIX METAJLIOB U
MECTULH/IOB B NMOYBaX. XapaKTEPUCTUKH I1I0YB: TPaHy-
JIOMETPUYECKH COCTaB, 00beM MOp, TUTPOCKOMHUY-

[1K-22
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HOCTh, pH, noHOOOMeHHast eMKOoCcTh. COpOLIMOHHBIE
HCHTPBI 4aCTHUI] ITIOYBHI. A,Z[COp6III/I$I TSKCJIBIX METaJl-
noB. OcaxxieHHe U PacTBOPEHUE, TPOTEKAIOIINE B
nouBax. Peakunu Tsoxensix metaiios. [Ipeobpasosa-
HUE OKCHUJIOB METAJIOB B PACTBOPUMBIE ()OPMBI THI-
POKCHIOB, KapOOHATOB, THAPOKAPOOHATOB U JIp. AJl-
COpOI1IHsI HOHOB METAJUIOB HA HOHOOOMEHHBIX 1I€H-
Tpax MOYBCHHBIX YaCTHII. O6pa303aHI/Ie MaJIOIIOABMIXK-
HBIX KOMIUIEKCHBIX COeIMHEHUH ((PyIIbBaThI, TyMAaThl)
C OpraHMYeCKUMH BEIIECTBAMU MOUYBHI. Xenarooopa-
3yIOIIMe KOMILUIEKCHI ouB. OOpa3oBaHue BHYTPH-
KOMITJIEKCHBIX X€JIaTOB MeTajlIoB. OKUCIUTENBHO-
BOCCTaHOBHTEIbHBIE MIpOIecCHl B mouBax. [loakucne-
HHE II0YB. HOIIHIGJI&LII/IBB,HI/IG IIO4YB.

Hroro
5 B3anmopeiictBue B3anmMopeiicTBue HOHU3NPYIOIIETO U3ITYyYEHUS C 4 [1K-22
HMOHU3UPYIOLIETO KOMIIOHEHTaMU aTMOC(epbl, BOJON 1 BOIHBIMU
W3ITyYEHUs C pacTBOpamMu, TBEPABIMU O0BEKTAMHU U )KUBBIMHU Opra-
KOMITOHEHTaMHU HU3MaMu
TeXHOC(bepBIVI/I Vroro 4
OKpY’KaroIlel Cpepl.
Hroro 3a cemectp 32

5.3. Pa3aesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIE CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (TTOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUTUIMHAPHBIC CBS3U

Ne paznenoB qaHHOW MUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOMMO H3yUeHHEe 00ECTICUNBAIOIIUX U
00ecreYnBaeMbIX JUCIMITINH

1 2 3 4 5

[IpeamecTByromMe TUCITUATITAHBI

HanmeHnoBaHue JUCHUILINH

1 duzuKo-XxMMHUYECKIE METOIBI AHATN3A + +
2 Xumuga + +
3 DkoJorus + +

[Tocnenyromue TUCIUITITUHBL

1 be3onacHOCTE XU3HENEIATEILHOCTH + +

2 be3onacHOCTh TpyAa + +

3 HCTpyMEHTaIbHBII KOHTPOJIb MTapaMeT- 4 4 . . .
POB Cpelibl OOUTaHUS

4 OxpaHa Tpynaa

5 IIpombinieHHas: 6€30MaCHOCTh

6 Texnorennsie u nmpupoansie YC

7 TexHOT€HHbIE CUCTEMBI U YKOJIOTUYECKUIA 4 N 4 4 N

pUCK
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

THH
§ Bunnl zansatuit
8 ; 8 g S ®opMBI KOHTPOJIS
2 5 ¥ " =
3 = 5 S 2
7 = = O
TIK-22 + + + + OTyeT Mo MHAUBUTYATHHO-
My 3a/IaHHI0, DK3aMEH,
KoncnekT caMonoaroToBKH,
Otuer no naboparopHoii pa-
6ote, BeicTyruienne
(moknan) Ha 3aHATHH, TecT,
Pedepar
6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

A v =
I -
Q ==
Q O
I > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT z 5 &5
o S E
S g =
> &3
= =
= o
3 cemecTp
2 ®usuko-xumudeckue | OnbIThI ¢ MaTepUalaMy IPUPOJTHOTO 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 | Peakinuu B pacTBOpax 3J1E€KTPOJIUTOB. 2 [1K-22
npolrecchl B rugpocgepe. I y—— 2
OKHCANTENBEHO-BOCCTAHOBUTENBHBIE PEAKLIUU. 2
pH B KadecTBe KpUTEPHUs OLIEHKU KauyecTBa PacTBOPOB 2
MIPUPOTHOTO U TEXHOTEHHOTO IIPOUCXOMKIECHHUS.
N3mepenne noBepXHOCTHOIO HATSKEHUsI paCTBOPEH- 2
"oro ITAB B BOomHBIX 00BEKTAX.
[Tonyuenune xomtonanbix cuctem. Auanus. Koarymns- 2
usl.
Hroro 12
4 ®u3uKo-XUMHUYECKUE | XMMHUYECKHE CBOMCTBA METAIIOB. 2 [1K-22
1§ bl B JIUT . .
POIECCHL B MHTOC(EpE Pacuer 3arpsi3HeHUs: IOYB ITPU BHECEHUH Y0OPEHUH.
Hroro
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Hroro 3a CEMCECTP

20

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHApOB) MpHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

Hassanus pas3aciioB

HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB)

TpynoeMKocTsb,
q

dopmupyembie

KOMIIETCHIIN

3 cemecTtp

1 THUOBI XUMUYECKUX
MPOIECCOB B TEXHOC]epe
U OKpYXKarolieH cpene.

[[I/ICHepCHBIe CUCTCMBbI: OMYJIbCHUH, CYCIICH3HH, IICHEI,
adp030Ji1, MMAaCTHhI.

N

Pemmenne KoMIUIEKCHON 3a/1a4d B IIEISIX OLIEHKHU CO-
CTOSTHMSI OKPY’KAFOIICH CpeIbl U TEXHOC(HEPHI.

Hroro

I1IK-22

2 OU3UKO-XUMHUECKUE
MPOIIECCHI B aTMOC(EpE.

TemneparypHbIil pexUM cUCTEMBI «3emiisi-aTMocde-
pa». 3MeHeHue TeMnepaTypHOro pexxuma, «IapHu-
KOBBII» 3 (PeKT. AHTPOIIOreHHOE 3JEKTPOMArHUTHOE
noJyie. Bnusinue 3arpsi3HeHuil Ha MPO3payHOCTh ATMO-
cdepsl U 1Beronepenady. TOKCHUHBIE TPOTYKThI BbI-
XJIOIHBIX TA30B ABUTaTelIell BHYTPEHHET0 CrOpaHusl.
Oxcuipl a30Ta - UHULMATOPBI 00pa3oBaHus (HOTOXH-
Mugeckoro cmora. [lonusnepHusie apoMaTuyeckue yr-
JIEBOAOPO/IbI - KOMIIOHEHT BBIXJIONHBIX ra30B. CMor
KaK pe3yJbTaT aHTPOIOIE€HHOM 1eATEIbHOCTH.

Htoro

[1K-22

3 OUBHKO-XUMHUYECKUE
MPOILIECCHI B ruapocdepe.

PacueT KoHIIEHTpaluy BemeCcTB-3arpsa3HUTENCH, 00-
Pa3yIOLIKXCs B IPOLIECCE XUMUUECKUX PEeAKIUi

Pacuer u3MeHeHUsT BOJOPOIHOTO MOKA3aTeNs BOJTHON
cpensl

I'unponus conen

O0pa3oBaHue KOIJIOUIHBIX pacTBOpoB. Koarymsanus
3071€ei.

OO6pa3oBaHue ¥ CBOMCTBA YMYJIbCHA.

KucnotHo-ocHOBHBIE CBOMCTBA BellecTB. AMQoTep-
HBIE COCTMHEHUS.

XHWMHMYECKUI COCTaB MPUPOAHBIX BOA. IIpecHas u co-
neHas Boja. 3arpszHenue BoJ. KoHcepBaTuBHbIE 3a-
TPSA3HUTEIN: TSHKEITbIe METaJUIbI, THAPO(GOOHBIE COIH,
HEPaCTBOPHUMBIE YIIIEBOJOPOAbI, HEPTh, MECTULIUIBI,
[TAB, panuonykinuasl. BonopactBoprMeble 3arpsi3Hu-
TEJIU: MUHEpaJIbHbIE CONU, pochaTsl, HUTPATHI,
pacTBOopuMBI€ yriieBo0pobl, neteprentsl (CMC),
COJIM, IpUMEHsieMble TpU yoopke cHera. Kommekco-
oOpa3zoBanue. JIuraHaAHbBIN COCTAaB MPUPOIHBIX BOI.
I'mppoxcoxommiexcbl. CopOrusi. AKTUBHBIN HJI.
Copbuus nectuninaoB. PaBHOBecHe Ha rpaHUIIE pa3-

I1K-22
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JleNa «BOJIA - JOHHBIN UID).

HUroro

—
AN

4 OU3UKO-XUMHUYECKUE Peakmun nonHoro ooMeHa T1IK-22

MPOIIECCHI B IUTOC(hHEpe.

Peakiiun 006pa3oBaHusi KOMITJIEKCHBIX COSAMHEHHUH.

[Mpoueccrl copbumu B utochepe.

OKUCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pE€aKkmuun.

N[N N

[IpuHuMIBEI 06pa30BaHUs XEIaTHBIX COETUHEHUH. Xe-
naTooOpa3yrolire KoMIUIeKehl moys. OOpa3zoBaHue
BHYTPUKOMILUIEKCHBIX X€l1aTOB MeTauIoB. Pannony-
ximasl. Le3nid, oa, CTpOHLMEI, paJuil U ypaH B IIOY-
Bax. CopOuus paIMOHYKJIUOB YaCTHUIIAMH TTOYBHI.
O0pa3oBaHue KOMIUIEKCHBIX COEIMHEHUNA. Dpo3usl.
[Torepu rymyca BCaeACTBHE CENbCKOXO3IMCTBEHHON U
IIPOMBILIUIEHHON IEATEIbHOCTH YesloBeKa. [louBen-
HBII NONIOMIAFOIINI KOMILJIEKC U €r0 XapaKTepUCTHU-
KH.

Hroro 10

5 B3aumopeiictBue JleficTBre HOHU3UPYIOLIETO U3IIYYECHHS Ha BOLY U 2 [1K-22
MOHU3UPYIOIIETO BOJHBIE PAaCTBOPHI. PaanalimoHHO-XUMUYECKHE TTPO-
W3Iy4EHUs C IIeCChI B TBepI0H (aze. B3anmoaelicTBrEe HOHU3HPY-
KOMIIOHEHTAMH OILIETO U3JIYYEHUS C )KMBBIMH OPraHU3MaMHU.
TeXHOC(EphI U
OKpYXarolen cpeibl.

HUroro 2

Hroro 3a cemectp 34

9. CamocTrosiTesqibHasi paboTa

Buaer camocTosSTeNIbHOM pabOThI, TPYI0EMKOCTh U (pOpMHpyEeMbIe KOMITETCHITUH TIPEICTABICHbI B
Tabimue 9.1.

Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
T
Bunapr camocTosTensHOM & > O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L s 2
X g =
Y o 2
= S
3 cemecTp
1 Tunsl XUMHYECKHUX IToaroroBka K mpaxkTuye- 1 [1K-22 KoHcnekt camonoaroros-
MIPOLIECCOB B TEXHOCHEPE |CKUM 3aHATUSM, CEMHHA- k#, OTYeT 0 UHIUBULY-
U OKpYXKaIOLLEH cpenie. pam albHOMY 3aJaHuo, Tecr,
[TpopaboTka JIEKITMOHHOTO 3 JKk3aMeH
Marepuaia
Hroro
2 OU3NKO-XUMUYECKUE CamocTosiTenbHOE H3yue- 2 |TIK-22 Brictymiienue (noxnam) Ha
MPOIECCHI B aTMOcdepe. | HHE TeM (BOIIPOCOB) TeOpe- 3aHsATHUH, KOHCIIEKT camo-
TUYECKOM 4acTu Kypca MOJAroToBKH, OTYET 1O J1a-
[IpopaboTka JIEKIIHOHHOTO 3 60pa;0pH0:;4 pabore, Pede-
T T, DK3aMeH
Mmarepuaina pat, 1ecT, JKsaMe
OdopmieHre 0TYETOB 10 2
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JabopaTOpHBIM paboTam

Hroro
3 OU3HKO-XUMUUECKHUE [ToaroroBka k mpakTuue- 14 |TIK-22 Brictymiienue (noknan) Ha
MPOIIECCHI B TUApOcdEepe. |CKUM 3aHATHIM, CEMUHA- 3aHsaTHH, KOHCIIEKT camo-
pam noAroToBku, OTYET MO UH-
CamocTosTenpHOe H3yde- 2 gHBHHyaHBHgMy 3a/laHHIo,
TYET MO TabOPaTOPHOM
HUE TeM (BOIPOCOB) Teope- 5 © 1(; op 'l?p N
THYECKOU YacTH Kypca pabore, Pedepar, Tecr,
DK3aMeH
[IpopaboTka JIeKIIMOHHOTO 3
MaTepuana
OdopMmieHre 0TYETOB T10 6
J1abopaTOpHBIM paboTam
Hroro 25
4 OU3UKO-XUMHUYECKUE [ToaroroBka Kk mpakTuue- 10 |TIK-22 Brictymuienue (1oknan) Ha
MPOIIECCHI B IUTOC(Epe. | CKUM 3aHATHSIM, CEMUHA- 3aHsaTHH, KOHCIIEKT camo-
pam MoAroToBkH, OTYET MO UH-
170531 BHOM HU
CamocrosiTenbHOE U3yde- 2 HO Ayanl g ¥ 3allaHuIo,
TYET MO JTaOOPaTOPHOM
HUE TeM (BOIPOCOB) TEOpE- 5 © 1(; op ,Fp N
. T T. T
TUYECKOH YacTH Kypca pabore, Pegpepar, Tecr,
DK3aMeH
[IpopaboTka JIEKIIMOHHOTO 3
MaTepuana
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
Hroro 17
5 Bzaumopeiictue CamocrosiTenbHOE H3yue- 3 [TK-22 Brictymiienue (noxnam) Ha
MOHU3HUPYIOIIETO HUE TeM (BOMPOCOB) Teope- 3aHaTuu, Koncnekr camo-
U3JIy4YEHUs C TUYECKOHN 4acTU Kypca noArotToBkH, Pedepar,
KOMITOHEHTaMH TIpopaGoTKa TEKIHORHOTO 2 Tecrt, Dx3ameH
TEXH Bl U
exHochep . Marepuaia
OKpY>KaroIei cpepl.
Hroro 5
Hroro 3a cemectp 58
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 94
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIi
N MaxkcuManbHBII MaxkcuManbHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
Brictymuienne (okiam) Ha 3 3 3 9
10
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3aHATHHN

Koncnekr caMmonoaroTos- 2 2 2 6
KU

OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 33IaHUIO0

Otyet no nabopaTopHO 5 6 6 17
pabote

Pedepar 2 3 3 8
Tect 5 5 5 15
Hroro makcumym 3a nepu- 22 24 24 70
on

OK3aMeH 30
Hapacraromum utorom 22 46 70 100

11.2. Ilepecyer 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKH MPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOW TOUYKH Onenka

> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JIOB B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTAMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
0-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mas xumus : yueOHuk s BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucrp. - M. :
Bricmras mkomna, 2006. - 556[4] c. : wi., Tabn. - ([Tobeaurens koHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: ¢. 547-558. (nanuune B Oubamoreke TYCVYP - 220 3k3.)
2. Jlepsbun, B. A. ®usnueckas XUMHUS JUCIIEPCHBIX CUCTEM : yueOHOe mocobue st By30B / B.
A. Jleps6oun, E. I1. ®apadonTtosa ; mox Hay4. pen. E. A. Kymemosa. — M. : U3garensctBo IOpaiit, 2018.
— 86 ¢. [DnekrponHbIi pecype] - Pexxum gocryma: https://biblio-online.ru/book/3CCF11B9-5D0A-46F2-
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97AC-CF4B2DE5SB86B/fizicheskaya-himiya-dispersnyh-sistem, nata oopamenus: 03.06.2018.

3. @wusuko-xuMHUYeCcKue nporecchl B TexHochepe: Yueonuk/Tpudonos K. U., leBucuiios B. A.
- 2 u3n., ucnp. u gom. - M.: ®opym, HUL] UHOPA-M, 2015. - 256 c. [OnexTpoHHbIi pecype]| - Pexum
noctyma: http://znanium.com/catalog/product/488268, nara o6pamenus: 03.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. CanoBuukoBa JI.LK. Dkonorusi u oxpaHa OKpYy>KaroIen cpeibl IPU XUMUYECKOM 3arpsi3HEHUH :
YuebHoe mocobue as By30B / JI. K. CagoBuukosa, J. C. Opnos, U. H. JlozanoBckas. - 3-¢ u3j., nepepao.
- M. : Beicmias mikona, 2006. - 333[3] c. : Tab:., uin. - ([ns Beiciux yueOHbIX 3aBeAenuii) (OxpaHa okpy -
JKatouleit cpenpl). - bubmuorp.: ¢. 320-322. (nannuue B Oubmmoreke TYCVYP - 50 3k3.)

2. OcHoBbl 001IeH U uznueckoit xumuu: Yduebnoe nocodbue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc]| - Pexxum pocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenus: 03.06.2018.

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. Yuxun E.B. Coopnuk 3ama4 nmo obmieit xumuu [Tekcer] : yueOHO-MeToamueckoe nocodue / E.
B. Yukun; peu. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuniickont ®@enepanyn, TOMCKUI rocylapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJIECHUS U pa-
nrostekTpoHUKH (Tomck). - Tomck: ToMckHii rocy1apCcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U pa-
IrnodsIeKTpoHukH, 2015. - 296 c. (Hanmuuue B 6udmmotexke TYCVYP - 100 3k3.)

2. ®u3uKo-XMMHUYECKHE Mpoliecchl B TexHOChepe: MeTtonuueckue ykazaHHUs K JIAOOpaTOPHOMY
npaktukymy / ExumoBa M. A. - 2012. 83 c. [DnextpoHHslii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/2078, nata ooparenus: 03.06.2018.

3. ®usuKo-XMMHUYECKHUE Mpolecchl B TexHochepe: YueOHo-MeToanueckuii komruieke / Exumona
H. A. - 2012. 43 c. [DnexTpoHHbIi pecypc] - Pexum nocryna: http://edu.tusur.ru/publications/2077, nara
obpamrenus: 03.06.2018.

4. Konnounnas Xumus : IpUMepHI U 3a1aun: YuebHoe nocobue / Mapkos B.®., Anekceera T.A.,
bpycauneiaa JILA., - 2-e uzn., crep. - M.:@munTta, U3a-Bo Ypan. yu-Ta, 2017. - 188 ¢. [DneKTpoHHBIIH pe -
cypc] - Pexxum noctyna: http://znanium.com/catalog/product/948402, nata obpamenus: 03.06.2018.

5. IlyzakoB, C. A. COOpHHK 3a7a4 W yMpaKHEHUA MO OOIeld XUMHH : yuyeOHOe Mmocooue s
akazemuueckoro 6akanaspuara / C. A. [ly3akos, B. A. [Tonko, A. A. ®ununmnoBa. — 5-€ u3a., nepepaod.
u jgon. — M. : UzparensctBo Opaiit, 2018. — 255 c. [DnektpoHHBI pecypc] - Pexum mocryna:
https://biblio-online.ru/book/8DIBD2FC-78F9-4A3A-BAA7-8BS88FEABD291/sbornik-zadach-i-
uprazhneniy-po-obschey-himii, nata o6pamenus: 03.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSATEIFHOW M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMUAU SHOpOBIﬁI 1 UHBAJINOI0B HpGZIOCTaBJISIIOTCH B (bopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jlist i1 ¢ HApYIIeHUSIMU 3PeHusI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM HIPUPTOM.

JIJis1 UL ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI
1. http://edu.tusur.ru — HaygHO-00pa30BATEIBHBINA MTOPTAIT

2. http://www.xumuk.ru — nuH)OpPMaITMOHHO-CIPABOYHBIE PECYPCHI

3. http://elibrary.ru — HaydHas 2JIEKTPOHHAS OMOIHOTEKA

4. http://Www.twirpx.com — 3J€KTPOHHbIE KHUTH 110 XUMHUHU
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5. http://mv-tihonova.ucoz.ru - uHGpOpMaLMOHHBIN caiiT 1is cryaenToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

YueOHast aymuTopust

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHATUN MPAKTUIECKOTO TUTA, YIeOHasT ayauTOpHs JUIsl IPOBEACHUS 3aHSATUI CEMUHAPCKOTO THIIA,
MOMEIIEHHE Il KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), TOMEIIEHHE JIIsl IPOBeie-
HUS TPYIIOBBIX U WHIAVNBUAYAIBHBIX KOHCYJIBTAIIUH, TOMEIICHHUE JJIsI IIPOBEICHUST TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTecTalliu, MOMEIIEHNE I CAaMOCTOSITEIbHON paboThI

634050, Tomckast obnacts, . Tomck, Jlennna npocnexr, a. 40, 423 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Komnsrotep Pentium Dual Core G850;

- TeneBuzop LED 47,

- [lIka¢ mabopaTopHbIil (BBITSIKKA);

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT
JlaGoparopusi XuMuu
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634050, Tomckast o6macts, 1. Tomck, JlennHa npocrexT, a. 40, 424 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- Cton nmaGoparopHslii (6 mT.);
- Cron naGopaTopHBIN BBICOKHI - 3 (6 mIT.);
- ®oroanexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Peakuuu, npotekaromue noj aericteueM Y ®-u3iiydeHus, Ha3bIBatOTCs. ...

a) OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIMU

0) peakusiMu oOMeHa

B) (OTOXUMUYECKUMU

T') yAbTpaduoIeTOBBIMU

2. OO6beaMHEHNE YaCTUI] B arperatbl BCIEACTBHE UX CUEIUICHUs (aare3uu) MpH COYIapeHUsx —
3T0...

a) KoaryJsius

0) uHBepcus

B) UMHCCHS

T') KOMILIEKCOOOpa3oBaHue

3. Kak Ha3pIBaloTCS HACBILIEHHBbIE Ta3000pa3Hble WM KHUJIKHE (TOPXJIOPYIIIEPObl, KOTOpbIE
CIOCOOCTBYIOT pa3pyIIEHUIO 030HOBOTO CJIOSI?

a) 030HBI

0) TMOKCHHBI

B) KaHIIEPOTEHBI

r) GpeoHs!
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4. KucnoTHble JOXKIU — 3T0 aTMOC(epHbIe 0CaIKH, UMeronue 3Hadenue pH. ..

a)>5

0) 5

B) <5

r)7

5. Kak Ha3bIBalOTCA BEUIECTBA, Yy KEPOIHBIE JJIsI OpraHu3ma’?

a) aHTUOMOTUKHU

0) TOKCUKAHTBI

B) TOKCHHBI

') KCCHOOUOTHKH

6. BemecTBa, crmocoOHBIE BRI3BIBATH HOBOOOPA30BAHUS B TKAHSIX KUBBIX OPTaHU3MOB — 3TO..

a) TICCTHUITUIBI

0) HYKJIH]IBI

B) KCEHOOMOTHUKH

') KAaHIEPOTEHBI

7. Peakiust oOMeHa MEXTy BEIIIECTBOM M BOJIOM. ..

a) paauou3

0) abcopOmmst

B) TUIPOJIN3

T') TACCOIHAITUS

8. Peakiiuu MOHHOTO OOMEHA MIPOTEKAIOT. ..

a) B ra3oBoii (aze

0) B BelIeCTBAX, HAXOSIIIMXCS B TBEPAOM arperaTHOM COCTOSTHHUH

B) B pacTBOpE

') MEXIY BEIIECTBAMH B PA3HBIX arperaTHbIX COCTOSTHUSIX

9. Kakue yacTuibl y4acTBYIOT B IIpoIeccax pa3pylueHUs 030HOBOTO CJI0ST 3eMIIH?

a) paJauKalibl KUCIOpoAa

0) paguKaisl Xjgopa

B) MOHBI METAJJIOB

T') MOJICKYJIBI KUCJIOPOJIa

10. CamoouunieHue BOJOEMOB OT OPraHMYECKHUX BEIIECTB IPOUCXOJUT IMPEMMYIIECTBEHHO 3a
CUerT...

a) TUApoIN3a

0) Koarymsuu

B) OMOXMMHUYECKOTO OKUCIICHUS

r) abcopOumu

11. KonndecTBO TOKCHKAHTa, KOTOPOE MPH MOMAJaHUH B BOJOEM HE HapylIaeT ero (yHKIIMOHUPO-
BaHUsl, HA3bIBAETCA. . .

a) OydepHast eMKOCTh

0) mpeaeIbHBINA TOPOT

B) TIpeieNibHAsT KOHIIEHTPAIIHS

T') MpeeT TOKCHIHOCTH

12. B ocHOBe MexaHu3Ma BBIBOJIA TSKEIBIX METAIIIOB U3 TUAPOCHEPHI JIeKaT. ..

a) OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

0) peakiuu OMOXUMUYIECKOTO OKHCIICHUS

B) PEaKIIMHA KOMIUIEKCOOOPa30BaHUS

T') IPOLIECCHI KOATYIISIIUU M OCaXICHUS

13. Kaxkoii MeToJ HEBO3MOKHO MCHOJIb30BaTh JISI OUUILEHUS BOABI OT MEJIKOAUCIEPCHBIX MPUME -
cen?

a) copOrus

0) PKCTpaKIHs

B) OMOXUMHUYECKOE OKHCIICHHE

)T ceMMEHTAIHS

14. PacTBOPUMOCTD KHCIIOPO/Ia B TOBEPXHOCTHBIX CIIOSIX BOJBI COCTABIISET. ..
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a) 5%

6) 10%

B) 50%

r) 97%

15. Coenunenust, Ha3pIBaeMble onudocharaMu, BXOAAT B COCTAB. ..

a) TIECTUITUIOB

0) HUTpATOB

B) MOIOIITUX CPEJICTB

T') TepOUIHIOB

16. B coctaB HEQTH TPEUMYIIIECTBEHHO BXOISAT..

a) anukindeckue YB

0) anmunuknueckue YB

B) anudarnueckue YB

r) apomaruueckue YB

17. BemectBa, Ha3pIBaéMble TUOKCUHAMU, TIOCTYIAIOT B OKPY>KAIOIIYIO CPELY C...

a) OTXOJJaMH METaJUTypTUuu

0) npeAnpUsATUH LEJUTIOI03HO-0YMaKHON POMBIIUIEHHOCTH

B) BBIXJIOITHBIMH Ta3aMU aBTOMOOMIICH

T') BCE OTBETHI BEPHBI

18. Kakue Tumbl yacTHIl IPEUMYILIECTBEHHO y4acTBYIOT B IPoOIIecce BhIBOJA METaHa U3 atMocde-
pBI?

a) MOHBI U MOJICKYJTbI

0) MOJIEKYJIbI U IPOTOHBI

B) paJuKaibl 1 MOJEKYIIbI

I') IPOTOHBI U paIuKaJIbl

19. Koarynsimus 3071eii BO3MOXKHA MTPU AOO0ABICHUM. .

a) crupTa

0) BOJIBI

B) JIEKTPOJIMTOB

T') OPraHMYECKUX BEIICCTB

20. OMynbraTop - 3To BEIIECTBO, KOTOPOE...

a) CTaOWIIN3UPYET IMYIIbCHIO

0) pa3pymaet 3MyJIbCHIO

B) BXOJIUT B COCTaB dMYJIbCUH

T') YCKOPSIET CIUSTHUE Karelb dMYIbCUU

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Knaccudukanus opranndeckux coeuHeHui. I1yTu ux mocTyruieHus U BO3AECHCTBHE HA OKpY-
JKAIOLIYIO CPEy U YEJIOBEKA.

2. BemecTBa-3arps3HUTENN, pacpocTpaHeHHbIe B nienocdepe, ruapochepe u armochepe. [lytu
UX IIOCTYIUIEHHSI B OKPYXKAIOLIYIO CPEly U TOKCUUECKOE JEHCTBHE.

3. CoctaB u cBoiictBa armMocdepsl. [yt 3arpssHeHust aTMoc@epbl, OCHOBHbIE 3arpsiI3HUTENN U
BJIMSHUE HA KJIMMaTHYECKUE U3MEHEHHUS.

4. XapakrepucTuka npuiei u asposoineit. [Iponeccer ux oOpa3zoBaHust U IMyTH BbIBOAA U3 aTMOc(e-
PBL

5. OcHOBHBIE THUIIBI PUBUKO-XMMHUECKHUX IIPOLECCOB B aTMOcdepe.

6. CBoOOIHbBIE paiuKaibl U X oOpa3oBaHue B aTMocdepe. LlenHble peakuuu.

7. [Ipobnema o3oHOBOTO Cciost. OOpa3zoBaHuEe 030HA B aTMOC(EpPE U €ro CBONCTBA.

8. MexaHu3Mbl pa3pylieHus o30Ha B atMocdepe. Llukia xmopa u Opoma. IIpoGiema 3amenureneit
(bpeoHOB.

9. ITapHUKOBBIN APGEKT U ero BIUSHUE HA KIUMaT. XapaKTepUCTUKA MAPHUKOBBIX ra3oB. OU3MKo-
XUMHUYECKHE MPOILIECCHI, JIeXKalllie B OCHOBE BbIBOJ]a METaHA U3 aTMOC(]EpHI.

10. MexanusMm 00pa30BaHUsI KUCIOTHBIX JOXKAEH. 3arpsa3HeHus], NpeAecTBYIOMINE 00pa30BaHUI0
KHUCJIOTHBIX JA0XKJel. BiusHue KUCTOTHBIX AOXK/IEH Ha OKPYXKAIOIIYIO Cpely U OOBEKThI TEXHOC(HEPHI.

11. ®opmupoBaHHe cOCTaBa MPUPOAHBIX BOJ. CBONCTBA CJIO0EB BOJHBIX MACC U MX POJIb B (PU3UKO-
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XUMHUYECKUX IpoIieccax B ruzupochepe.

12. Knaccudukarnus 3arpssi3HeHuld Boa 1o (pa3oBo-aucrepcHoMy cocTossHAI. CIocoObI yaneHus
3arpsI3HEHU M.

13. IIpomeccrl camoouniieHust BoJoeMoB. bydepHast eMKOCTh BOJHBIX CUCTEM Ha IIPUMEPE MeTa-
JIOB-TOKCUKAHTOB. POJIb T'yMMHOBBIX KHUCJIOT.

14. 3arpsA3HeHne BOOHBIX CUCTEM TSDKEIBIMU METaUIaMU. XMMHUYECKOE PAaBHOBECHE B BOJHBIX CH-
cremax. PacTBOpuMOCTb COENMHEHUH TsKENbIX MeTauioB. lIpomsBenenue pactBopumoctu. Kommiekc-
HbIE COCTMHEHUS TSKENBIX METAJIIOB.

15. dakTopsl, ONpenesIOIINEe MUTPALIMIO TSKEIBIX METAJNIOB B BOAHBIX cucTeMax. dopmel cyie-
CTBOBAHUS U MMOBEJCHUE HEKOTOPBIX TSKEIBIX METAJUIOB B IPUPOIHBIX BOAAX.

16. T'a3bl, pacTBOPEHHbIE B BOJHBIX cUCTeMaxX. MexaHu3M abcopOLuH Ta30B Ha IpUMepe yIrileKUc-
JIOTO rasa, KUCJIOpoJa.

17. Ilytu moctyruienus azora u ¢ocdopa B BOAHbIE CUCTEMbl. MeXaHU3MBbl UX MPEBpPALICHUN U
BJIMSIHME Ha CBOMCTBA BOJHBIX OOBEKTOB.

18. 3arpsi3sHeHue BOIHBIX CHCTEM OpraHM4YecKuMH BemectBamu (Hed1b, [IAB), BausiHue opranu-
YECKHUX BEILIECTB HA CBOMCTBA BOJHBIX CUCTEM.

19. OcHOBHBIE (PU3UKO-XMMHUYECKHE IMPOLECCHI, MPOTEKAoNe B MOoYBax. [loBeqeHNE TSKEIbIX
METAJUIOB M NMECTUIUAOB B OYBAX.

20. BzaumozelcTBIE HOHU3UPYIOLIETO U3TyYeHHs ¢ KOMIIOHEHTaMH aTMocdepsl, BOAOI 1 BOAHBI-
MU pacTBOPaMH, TBEPIAbIMUA O0BEKTAMH U KUBBIMH OpraHU3MaMHu.

21. Tumbl XMMHUYECKHX TPOLIECCOB B THIpocepe: peakuud HOHHOro oOMeHa, THIpPOJIU3,
KOMILUIEKCOOOpa30BaHHE.

22. OKUCINUTEIBHO-BOCCTAHOBUTEIbHBIE IIpoLiecChl. CBOMCTBA METAJLIOB.

23. IIpomeccer copbumu B utochepe, ruapocdepe u atmocdepe.

24. JlucnepcHble CUCTEMBI B OKpYXalollel cpeie.

25. O6pa3oBaHue KOJUIOUIHBIX PACTBOPOB, MPOIECCHI OCAKICHUS U KOATYIISIINH.

26. O6pazoBaHMe IMYIbCHI U UX CBOMCTBA.

14.1.3. Tembl HHANBUAYAJTBbHBIX 321aHUI

1. Pacder KOHIIEHTpAIMU BEIECTB-3arPs3HUTENCH, 00pa3yOIINXCs B MPOIIECCe XUMHUECKUX Pe-
akuuil. 2. Pacuer n3MeHeHHs BOJOPOIHOTO IMoKa3arens BogHOU cpenbl. 3.I'maponus coneit.4. O6paszoBa-
HUE KOJJIOMJHBIX pacTBopoB. Koarymsauus 3oneir.5. O6pa3oBaHue M cBoMcTBa 3MyJibcuil.6. KucnotHo-
OCHOBHBIE CBOIICTBa BelecTB. AMQoOTepHbIe coennHeHus. 7. Peakiun nonHoro oomena. 8. Peakuuu 06-
pa3zoBaHUs KOMIUIEKCHBIX coenuHeHui. 9. [Iponeccer copbunm B urochepe. 10. OxucanTenbHO-BOCCTA-
HOBUTEJbHBIE peakiuu. 11. PemieHne KOMIUIEKCHOM 3aJaud B LIEJIIX OLIEHKHA COCTOSIHUSI OKPY’Karolleu
cpenpl U TexHocdepsl. 12. JlucnepcHble CUCTEMBL: SMYIbCHH, CYCIIEH3UU, TIEHBI, a@3PO30JIH, ACTHI.

14.1.4. Tembl pepepaToB

1. TemmepaTypHbIil pexuM cHCTEMBI «3eMisi-aTMochepay. M3MeHeHue TeMrepaTrypHoro pexnma,
«TapHUKOBBINY» 3(PPexT. 2. AHTPONOreHHOE 3JIEKTPOMAarHUTHOE mosie. BiusHue 3arpssHeHuil Ha mpo-
3paqHOCTh atMocdepbl U nBeronepenauy.3. TokcHYHbIE MPOIYKTHI BBIXJIOMHBIX T'a30B JBUTATENCH BHY-
TpeHHero cropanus. 4. Okcuabl a30Ta - HHULIMATOPBI 0O0pazoBaHus hoToxumuyeckoro cmora. 5. [lonu-
SJIEpHBbIE APOMATUYECKHUE YTIIEBOJOPO/bI - KOMIIOHEHT BBIXJIOMHBIX Ta30B. 6. CMOT Kak pe3yJbTaT aHTpO-
MOT€HHOM JIEeATEeIbHOCTH. 7. XMUMUYECKUN COCTaB MpUPOIHbIX BoA. IIpecHas u conenas Boga. 8.3arpsizHe-
Hue BoJ. KoHCepBaTUBHBIC 3arpsiI3HUTENN: TSKEIbIE METAJUIbI, THAPOPOOHBIC COJIM, HEPACTBOPUMBIC YT -
neBojopoabl, HedpTh, mectunuasl, [IAB, panuonyknuasl. 9. BomopacTBopuMble 3arpsi3HUTENN: MHUHE-
panbHbIe oMM, (pochaThl, HUTPAThI, pACTBOPUMBIE yrieBoAoposl, nerepreHTsl (CMC), comu, npuMeHse-
Mble Tpu yoopke cHera. KomriekcooOpazoBanme. 10. JluranaHelii cocTaB MpUPOIHBIX BOA. [ 'Mapokco-
koMmIuieKchl. 11. CopOrust. AkTuBHBIN M. CopOrus necTulyI0B. PaBHOBECHE Ha TpaHMIIE pa3iena «BoAa
- noHHBIA wi».12. [IpuHnmmBl 00pa3oBaHUsl XENATHBIX COCAMHEHHH. XeaaTooOpas3yromue KOMITIEKCHI
noyB. OOpa3oBaHrEe BHYTPUKOMIUICKCHBIX XenaTtoB MeTayioB. 13. Pagmonyknunel. le3uid, ion, cTpoH-
WH, paauii ¥ ypaH B mouBax. CopOIus paauoHyKIUI0B YacTUIlaMu 1TouBbl. 14. OOpa3oBaHHE KOMILIEKC-
HBIX coequHeHui. Dpo3us. Ilorepu rymyca BeieACTBHE CEIbCKOXO3HCTBEHHOW U IPOMBILUIEHHOM Jes-
TEJIBbHOCTH 4enoBeKa. [louBeHHBIN NOMIOMANIMI KOMIUIEKC U €ro XapakTepucTuku.15. JleiicTBue HoHuU-
3UPYIOLIETO HM3JIyYeHUs Ha BOJY M BOJHBIE pacTBOphl. 16. PaguanimoHHO-XMMHUYECKHE MPOLIECCHl B
TBepaoi ¢aze. 17. B3aumonelicTBre HOHU3UPYIOMIETO U3JIYYCHHS C )KUBBIMH OPTaHU3MaMHU.
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14.1.5. Tembl 10KJI210B

1. TemmepaTypHBbIil peXUM CUCTEMBI «3eMisi-aTMocdepay. Mi3MeHeHne TeMiepaTypHOro pekuma,
«TAapHUKOBBIN» 3 GEeKT. 2. AHTPONOTeHHOE 3JEKTPOMArHuTHOE Tose. BiusHue 3arps3HeHuil Ha mpo-
3payHOCTh aTMocdepbl U 1BeTonepeaady.3. TokCHUHbIE MPOIYKThI BBIXJIOMHBIX I'a30B JIBUraTelied BHY-
TpeHHero cropanus. 4. OKCHIBI a30Ta - UHUIMATOPHI 00pa3oBaHus (poToxumuueckoro cmora. 5. [lomu-
AJIEPHBIE aPOMATHYECKHUE YIIIEBOJOPO/BI - KOMIIOHEHT BBIXJIOIIHBIX ra3zoB. 6. CMOT Kak pe3ysbTaT aHTpo-
MIOTEHHOW JIeATENbHOCTH.7. XUMUYECKUN COCTaB MPUPOAHBIX BoA. [IpecHas u conenas Boxa. 8.3arps3He-
Hue Boj. KoHcepBaTuBHBIE 3arps3HUTENN: TXKEIble METaUIbl, THAPOGOOHBIE COM, HEPACTBOPUMBIE YT -
aeBofoposl, HedTh, nmectuiuabl, [IAB, pagnonykaunsl. 9. BomopacTBopumble 3arps3HUTENN: MUHE-
panbHBIE coiu, (hocdaTel, HUTPATHI, PACTBOPUMBIC YIIIEBOAOPObI, nereprentsl (CMC), comu, nmpumeHse-
Mble Tpu yoopke cHera. KommiekcooOpa3zoBanue. 10. Jlurananelii cocTaB MpUPOAHBIX BOX. ['mapokco-
komruiekchl. 11. CopOumsi. AxktuBHbIN wi. CopOrus nmecTuinioB. PaBHOBECHEe Ha rpaHUIlE pa3fiesia «Boaa
- noHHbIM wm».12. [TpuHIUnBl 00pa30BaHMUs XENAaTHBIX COSAMHEHHMH. XenaTooO0pas3yroline KOMIUIEKCHI
nmouB. OOpa3oBaHNe BHYTPUKOMIUIEKCHBIX XelaToB MeTaiuioB. 13. Paguonykmuasl. Ile3wit, fon, cTpoH-
Ui, paauit 1 ypaH B nouBax. CopOuus panoHYKIHI0OB YacTHLIaMH ToUBHI. 14. O0pazoBaHne KOMIUIEKC-
HBIX coeauHeHui. Dpo3ud. [lorepu rymyca BCleICTBUE CEIbCKOXO35MCTBEHHON M MPOMBIIUICHHON e -
TENbHOCTHU 4esioBeKa. [10uBEHHBIN NOMIOMAIONINI KOMIUIEKC U €r0 XapaKTepUCTUKHU. 15. [leficTBue noHu-
3UPYIOLIEr0 M3JIy4€HHs HAa BOLY M BOIHBIE pacTBOpBL. 16. PagumanMoOHHO-XMMHYECKHE IIPOLECCH B
TBepaoH ¢aze. 17. BzaumozelicTBue HOHU3UPYIOLIETO U3TYUYEHUS C KUBBIMU OpPraHH3MaMHU.

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
. Yuenue B.U. Bepnanckoro o 6uochepe. Hoocdepa.
. [eoMarHuTHbIE «JIOBYLIKM» KOCMUYECKHX YACTHII.
. Pamuanuionnsie nosica 3emiu.
. Boamy1ienus mnonocdeps! npu 3amycke pakeTHO-KOCMHUYECKON TEXHUKH.
. MarautHoe nose 3emMIId ¥ ero XapaKTepUCTUKH.
. @u3NuUecKre XapakTepUCTUKU MHUPOBOro OKeaHa.
. XapaKTepUCTHKA BOIHBIX PECYPCOB 3eMIIH.
. MunepanbHble y10OpEHUsI U COJM, OCHOBHBIE OKUCIIUTEILHO-BOCCTAHOBHUTENIbHbBIE PEaKlUul B

03N DN~ W~

MIOYBE.

9. EcTecTBEHHbIE NCTOUHUKHU PaJdalliy.

10. UcTouHuKM paaranuu, CO3IaHHBIE YE€TOBEKOM.

11. buoTrueckuii nepeHoc 3arpsI3HUTENEH.

12. BoccranoBieHue cepbl U3 Cyinb(paroB aHa3pOOHBIMU CYyIb(aTpe1yUPYIOIIUMU OaKTEPUIMHU.

13. [IpuHLMIBl 00pa30BaHUs XENATHBIX COCTMHEHUI.

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

15. AuTponoreHHoe 3BTpo(HUpOBaHIE BOJOEMOB.

16. Biusinue KMCIOTHBIX A0XK/IEeH HAa 00BbEKThI TUAPOChEpPHI.

17. BO3MOXHOCTh OMOJIOrMUECKON TOKCU(PUKALIMY 3arpsI3HUTENEH B BOJHBIX OpraHu3Max.

18. BropuuHoe 3arpsiz3HeHre atMOCc(epbl MOHOOKCHIOM YIJIepoa.

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

20. TeroBoit 6ananc U MUPKYISALUAS aTMOC(]EpHI.

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

22. Nonocdepa 3emi.

14.1.7. Tembl 1a00paTOpHBIX padoT

Peakunu B pacTBOpax 3JI€KTPOIUTOB.

I'mpponus cosen.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

XHUMHUYECKHE CBOMCTBA METAJLIOB.

pH B KadecTBe KpUTEPHUS OLICHKH KaueCTBAa PACTBOPOB MPUPOJHOIO U TEXHOTEHHOT'O NMPOUCXOXKIE-
HUSL.

OneIThI ¢ MaTepuanamMy MPUPOJHOTO U TEXHOTEHHOTO IIPOUCXOKACHHUS.

OrneHka ypoBHS 3arps3HEHUS] aTMOC(EPHOTo BO3yXa 00BEKTaMU TEXHOC(HEPHI.

M3mepeHue MoBepXHOCTHOTO HATsXKEeHUs pacTBOpeHHOro [IAB B BoJHBIX 00bEKTaxX.
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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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