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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHHE NPEACTABICHUM O XUMHYECKHUX M (PU3UKO-XMMHYECKHX IpoIeccax,
MIPOTEKAIOUIUX C YYaCTUEM BPEIHBIX U OIACHBIX XMMUUYECKUX BEUIECTB, U BIUSHUU UX HA COCTOSHUE
OKpY’KaloIeH Cpebl U TEXHOC]EPHI.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHUEe TEOPETHUECKUX MpPEACTaBICHUN 00 OCHOBHBIX THUIaX XMMHUYECKUX CHUCTEM U
MIPOLIECCOB B OKpY’Kalolllel cpeie u TexHocgepe.

2. N3y4yeHue TEOPETUUECKUX OCHOB XMMHUYECKUX U (PU3MKO-XMMHUYECKHX METOJOB aHAIN3a U
(hopMupoBaHUEe HABBIKOB SKCIIEPUMEHTAILHBIX UCCIIEI0BAHUHN B LIEISX OLEHKH COCTOSIHUS OKpYKaroIIen
cpenbl U TeXHOC(hEepHI.

3. ®opMuUpOBaHUE TEOPETHUYECKHX MPEACTABICHUNA O (PHU3UKO-XHUMHYECKHUX IMpolieccax,
MIPOTEKAIOIINX B OKPY’Kalollel cpefie U TeXxHochepe Mo BO3IEHCTBUEM €CTECTBEHHBIX U aHTPOIIOI'€HHBIX
(hakTOpOB.

4. ®opmupoBaHUs MPAKTUUECKUX HABBIKOB OLICHKU BIUSHMS OMACHBIX U BPEIHBIX XMMUYECKHX
BEIIECTB Ha COCTOSIHUE OKPYKAIOIIeH cpesibl U TeXHOC(hEPHI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiunael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

Hepe‘lHCHﬁeT OCHOBHBIC THUIIBI XUMHUYCCKUX
CHCTEM U MPOIIECCOB B OKPYXKAIOLICH cpelie U
TexHoc(hepe; OMUChIBACT (PU3UKO-XUMHUICCKHEC
MPOIIECCHI, CBA3aHHBIC C TPEBPAIICHUEM
XUMHUYECKHX BEIIECTB B OKPYKAKOLIEH Cpeie
U TeXHOC(Eepe Mo BO3ACHCTBHEM
€CTECTBEHHBIX U aHTPOTIOT€HHBIX (PaKTOPOB

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OmnpepensieT omacHbIe MPOU3BOICTBCHHBIC
(bakTopHl, CBSI3aHHBIE C IPUMEHEHHUEM HITH
MOJTyYCHHEM XUMHUYECKUX BEIIECTB U
MaTEepHAJIOB U CTETIEHb MX BO3JICHCTBUS Ha
OKPY’KaIOIIYIO CPey U YEIIOBEKa; BBISBIISICT
HKOJIOTUYECKHUE TIPOOIIEMbI HA OCHOBE
TEOPETHYECKHUX 3HAHHUIA O TUITHYHBIX
BEIIECTBAX-3arPSA3HUTEISAX U UX
MpeBpaIeHIsIX B OKPYKArOIIeH cpeie U
TexHochepe

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

[TpumeHsieT TeopeTUdecKre 3HaHUS O
METO/axX aHaJIM3a BEUIECTB U HaBbIKU
HKCIEPUMEHTATbHBIX UCCIEIOBAaHUN IS
OLIEHKU COCTOSIHUS OKpY Karolle cpesibl U
TexHOCheps!

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
o Bcero |Cemectpsl
Bunpl yueOHoM aedrenbHOCTH

4acoB |3 ceMmecTp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 60 60

JIeKIIMOHHEBIE 3aHATUS 26 26
3
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IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHble 3aHATHS 16 16
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHaSA 48 48
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[TonroroBka k 3auery 10 10
Hamucanne KkoHciekTa caMOIOArOTOBKHU 5 5
IToaroroBka K TECTUPOBAHUIO 5 5
BrinosiHeHME MHAWBUAYAIBHOTO 3a1aHUS 4 4
[ToaroToBKa K BBICTYIICHUIO (TOKIATY) 8 8
[ToaroroBka MyJIbTUMEIUUHON MPE3ECHTALIUU 8 8
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 4 4
Harmmcanne otyera nmo nabopaTopHoit pabote 4 4
OO0mas Tpy10eMKoOCTh (B 4acax) 108 108
Oo0mas TpynoemMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO pazzenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH
Jlek. Cawm. |Bcero gacos
HasBanus pasnenoB (TeM) TUCIUTIIMHEL | 3aH., lpax. | J1ad. pao., (6e3 PopmHpyembIe
3aH., 4 | pao. KOMITETCHITH
q q HK3aMeHa)
3 cemecTp
1 Tumbl XUMUYECKUX CUCTEM U 10 14 4 18 46 OIIK-1
MIPOLIECCOB B OKPYXkKAIOIIEH cpesie u
TexHochepe
2 XuMuyeckue U GU3NKO-XUMUYECKUe 6 2 12 19 39 OIIK-1
METO/Ibl aHAJIN3a BEIIECTB U MaTEPUAJIOB
3 OU3NKO-XMMUYECKHUE MTPEBPAILICHUS 10 2 - 11 23 OIIK-1
BElIECTB-3arpsi3HUTENEH B ruapocdepe,
atMocdepe u negochepe
Htoro 3a cemectp| 26 18 16 48 108
Urtoro| 26 18 16 48 108

5.2. Conep:xanue pa3enoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuna 5.2 — Coneprkanue pas3zienoB (TeM) TUCHUILIMHEI (B T.4. O JEKIHUSIM)

TpynoemkocTsh
Hazpanus paznenos (tem) dopMupyeMble
Conepxanue pas3ziesioB (TeM) JUCHUILIMHEI (B T.4. 110 JEKIUAM) (JIEeKIIMOHHBIE
JCLIMTUTAHEI KOMIICTCHIIH
3aHATHUSA), 4
3 cemecTp
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1 Tunsl XUMHYIECKHX
CHCTEM U TPOIIECCOB B
OKpY’Karllei cpene 1
TexHochepe

OOmue cBeJeHUS 0 THIIaX XUMHUYECKUX CUCTEM U MIPOIECCOB,
IIPOTEKAIOMNX B TEXHOC(HEpe U OKPYXKAIOMIEH cpere. DIEKTPOITUTEL,
JNEKTPONIUTUYECKAs JUcCoLHalys. Peakiu HOHHOro 0OMeHa U
XapaKTepHbIe Ul HUX MPU3HAKH. [ Maponu3 B BOTHBIX cpeaax.
OcHoBHBIE TUIIBI THIpoIU3a conei. CTaguu ruaponusa u
BO3MOXHbIE IPOAYKThL. FIoHHOE IIpou3BeieHue Boibl. Bogopoauslit
nokaszarens. Peakius cpenst pactBopa. OKHCIUTENbHO-
BOCCTaHOBUTENbHBIC peakuuu. Tunsl OBP. KomminekcHbie
coenuHeHHs. Peaknun koMmiekcoobpa3zoBanus. PacTtBopuMocTs
BemecTB. IIpousBenenue pactBOpUMOCTH. JIUCIIEPCHBIE CUCTEMBI.
Cycnensuu. [Topouiku. ITactel. Omynbcun. Konnouansle pacTBopsl.
Bricokomonekymnsipasie coenunenus. ['enu, cTyauu. SIpnenue
copbunu. AncopOrus u abcopbuus. M3otepma agcopOunu.

10

OIIK-1

Hroro

2 Xumuyeckue u GU3NKo-
XUMUYECKUE METO/IBI
aHaNM3a BEIIECTB U
MaTepHaoB

[Ipenmer ananutnyeckoit xumun. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHanu3. Kiaccugukanus MeToI0B aHan3a:
XUMHUYECKHUe, PU3nueckre, PU3NKO-XUMUICCKUE METOIBI.
XapaKTepUCTUKU METOZOB aHAIN3A: MIpeesl OOHapYyKEHUS,
JIMaIa30H ONpeAessieMbIX Coep KaHHUi, OCHOBA, IPUMECH.
AHanutudeckuil curian. IHTeHCHBHOCTD M pa3peraromas
CIOCOOHOCTh aHATMTHYECKOTO curHana. CeeKTUBHOCTD,
cneunpUYHOCTb U 3KCIIPECCHOCTh METOJI0B aHanu3a. HanpasneHus
Pa3BUTHUSA aHATUTHYECKONW XUMHUU. [IpeMeT aHaMUTUUECKOW XUMHUU.
KadecTBeHHBIN 1 KOMMYECTBEHHBIH aHamu3. Kinaccudukanus
METOJIOB aHAIIN3a: XUMUYECKUe, HU3UUECKIE, PH3UKO-XUMUICCKUE
MeTOAbl. XapaKTepUCTUKHU METOIOB aHaJIM3a: peaes oOHapyKeHus,
JIMaIa30H ONpeAessieMbIX Coep KaHUi, OCHOBA, IPUMECH.
Ananutuyeckuil curaai. IHTEHCHBHOCTD U pa3peraroniast
CIOCOOHOCTD aHAITUTHYECKOTO curHana. CeeKTHBHOCTD,
crenudUIHOCTE M 3KCIPECCHOCTh METOIOB aHanu3a. HanpasneHus
Pa3BUTHS aHATUTHYECKON XUMUHU. PU3UKO-XUMUIECKUE METOABI
aHanM3a U uX npeumyiecta. Kiaccupukanus GU3HKo-XUMHYECKHX
MeTton0B aHanu3a. [Ipsameie n kocBenHble DXMA. DranoHHble U
6e3stanonHble @XMA. OCHOBHbIE METO/IbI KOJIMUECTBEHHOI'O
onpeNeNIeHHs:: METOJI TPaayUpOBOYHON (QYHKIMHU (CTaHIAPTHOM
CepuH), METOJ] CTAHJAPTOB, METO CTAHAAPTHBIX N00aBOK. DU3HMKO-
XUMHYECKUE METO/Ibl aHAIN3a U UX npeumyiecTBa. CrieKTpbl U UX
xapaktepucTuki. CHeKTpaibHbIE METOJIbI aHAJIN3a: YMUCCUOHHEIE,
pedpakiroHHbIe, a0COPOLIMOHHBIE, METOABI paccesiHus. ONTHYECKUE
MeTOAbI aHann3a. Bo30yKaeHHOe COCTOSIHUE aTOMOB.
CrniextpanbHbie TUHUU. CIIEKTPBI UCITYCKaHUS U MOTJIOMICHUS.
ATOMHO-3MHUCCHOHHAs CIIEKTPOCKONHsL. MOHOXpOMaTH3aIH
u3nydeHus. Metoasl peructpauu crnekTpoB. KonnuecTBeHHbBIN 1
kadecTBeHHBIN aHanu3 B ADC. AToMHO-abcopOLnOHHAas
criektpockonust. OnTuyeckas IoTHOCTh. KomnuecTBeHHBIN aHaIN3
B AAC. Metoab! MOJIEKYJISIpHO-a0COPOLIMIOHHOTO aHAJIHM3a.
Konopumerpus. Koadduument npornyckanus. 3akon byrepa-
JlambGepta-bepa. MossipHblil koadduipenT nornomenus. MeToast
KOJIMYECTBEHHOTO aHanm3a B potokonopumerpu. Kimaccudukanms
3JIEKTPOJIOB: TIEPBOTO POia, BTOPOTO POJa, PEIOKC-3IEKTPOIBL,
MeMOpaHHbIE (MOHCETIEKTUBHBIEC) AIEKTPOoibl. THAUKATOpHBIC
9NIEKTPOJIBI, DJEKTPOABI CPABHEHHMSI, BCIIOMOTATEIBHBIC SJIEKTPOIBIL.
DNEeKTPOAHBIE MPOLECCH] B PACTBOPAX. DIEKTPUUECKOE
COTPOTHUBIICHHE PACTBOPA. Y IeNIbHAS 1 SKBUBAJICHTHAS
9JIEKTPONPOBOIHOCTD. IIpsiMast 1 KOCBEHHast KOHIYKTOMETPUSI.
Konaykromerpuueckoe TutpoBanue. OnpezaeneHre BOJAOPOIHOTO
I0Ka3aTells ¢ MOMOLIbI0 ToTeHInoMeTpun. [loTeHmomeTprudeckoe
TUTPOBAHUE.

OIIK-1

Hroro
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3 Ou3MKO-XUMHUUECKHE
MPEeBpaIICHUS BEIICCTB-
3arpsi3HUTENEH B
ruapocdepe, armochepe u
negocdepe

Cocras u cBoiicTBa atmMmocdepsl. [TyTu 3arpsi3aeHns artMochepsl,
OCHOBHBIC 3arpS3HUTEINH U BIMSHHUE HA KIIMMaTHYECKHE H3MCHEHHS.
XapakTepucTuka Inelieit u a’sposoneii. [Iporeccsr ux oopazoBaHus 1
IIyTH BBIBOJIA

n3 atMocdepsl. OCHOBHBIC THITBI (PH3UKO-XUMUIECKHX MPOIECCOB B
atMocdepe. CBoOOIHEIE paJuKaibl M UX 00pa3oBaHHE B aTMOChepe.
Hennsle peakuun. IIpodnema o3on0BOrO ciosi. O6pazoBaHue 030Ha
B atMoc(epe 1 ero cBoiicTBa. MexaHNU3MBbI pa3pylICHUS 030HA B
armocdepe. Luxi ximopa u 6poma. [Ipodiema 3ameHnTENCH
¢dpeoHoB. [TapHUKOBEII 3(PeKT U ero BIUSHHUE HA KIIMaT.
XapaKTepUCTHKA ITAPHUKOBBIX Ta30B.

@u3NKO-XMMHUUYECKUE MPOLECCHI, JIeXKaIlle B OCHOBE BBIBOJIA METaHA
n3 atMocepbl. MexaHu3Mm o0pa30BaHHs KUCIOTHBIX JOXKICH.
3arps3HeHHs, MIPEAIIECTBYIOMNE 00pa30BaHUIO KUCIOTHBIX JOXKACH.
BimsiHue KMCIOTHBIX T0OKIAEH Ha OKPY’KaIOLIYIO Cpely U

00BEKTHI TEXHOCHEPHI.

®opMupoBaHUE COCTaBa IPUPOIHBIX BOJ. CBOICTBA CI0€B BOAHBIX
Macc ¥ UX poiib B (QH3UKO-XUMHUYECKHX MpoIeccax B Tuapocgepe.
Kiaccudukanus 3arps3HeHni BoJ 10 (pa30BO-IHCIIEPCHOMY
cocrosiHuio. CriocoObl yIaeHus 3arps3HeHUH.

Iporeccs! caMoounIeHNs BOAOEMOB. BythepHas eMKOCTh BOAHBIX
CHCTEM Ha IIPUMepe METaIOB-TOKCHKAHTOB. POb TyMIHOBEIX
KHCIIOT. 3arpsI3HEHUE BOIHBIX CUCTEM TSDKEIBIMU METaJIIIaMU.
XuUMHUECKOe paBHOBECHE B BOJIHBIX cucTeMax. PactBopumocth
COeIMHEHHH TsDKENBIX MeTaiuioB. [IponsBeieHre pacTBOPIMOCTH.
KoMruiekcHBIE cOeAMHEHHS TSHKENBIX MeTaJuIoB. DaKkTopsl,
OIPENEIISAIOIINE MUTPALIUIO TSXKEIBIX METAIJIOB B BOAHBIX CUCTEMAX.
@opMBI CyIIECTBOBAHUS U MOBEIECHHE HEKOTOPBIX TSKEIBIX
METaJIOB B IIPUPOIHBIX BOJax. ['a3bl, paCTBOPEHHBIE B BOAHBIX
cucreMax. MexaHu3M aOCcopOIiK Ta30B HA IPAMEPE YTIIEKHUCIOTO
rasa, kuciopona. [lytn moctymienus asota u ¢pocdopa B BOTHBIC
cucTteMbl. MexaHu3Mbl UX NPEBPAIICHU U BIUsSHUE HA CBOMCTBA
BOJHBIX 00BEKTOB. 3arpsI3HEHNE BOJHBIX CHCTEM OPraHHYECKUMU
BemecTBaMu (He(Th, [IAB), BIusHIE OpraHUIecKIX BEIIECTB HA
CBOMCTBA BOJIHBIX CHCTEM.

OcHOBHBIE (HU3UKO-XMUMHYECKHE POIIECCHI, TPOTEKAIOIHE B
noyBax. [ToBeneHHe TSHKENBIX METAIIOB M ECTUIHIOB B OYBAX.
XapakTepUCTHKH MOYB: TPAaHyJIOMETPUIECKHI COCTaB, 00BEM IOp,
THTPOCKOIIMYHOCTH, pH, HoHOOOMeHHast eMKoCTh. COpOIIOHHEIE
LEHTPBI YaCTHII TOYBBI. AZICOPOLIUS TSKENIbIX MeTamnoB. OcaxeHne
U PacTBOPEHHUE, POTEKAIOIIHE B OYBaX. Peakuuu TsKeIbIx
MeTtannos. [IpeoOpa3oBaHne OKCHIOB METAINIOB B PACTBOPHMBIE
(OPMBI THIPOKCHIOB, KapOOHATOB, THAPOKAPOOHATOB H JIp.
Anicop61usi HOHOB METAJIOB HA HOHOOOMEHHBIX LIEHTpax
moYBeHHBIX yacTull. O6pa3oBaHUE MAJIOIOABIKHBIX KOMIIIEKCHBIX
coeMHEHHH ((hyIbBaThL, T'yMaThl) C OPTAaHUIECKUMH BEIECTBAMHU
MOYBEL. XesaToo0pasyromye KOMIUIEKCH TouB. OOpa3oBaHme
BHYTPHKOMIIIEKCHBIX XeJIaTOB MeTana0B. OKHCIUTENbHO-
BOCCTaHOBHTEIbHBIE NIPOIIECCHI B MOYBax. IlogkuCIeHIE TOYB.
INoxmenaunBanue No4B. BiausHIE HOHU3UPYIOMIETO U3TYICHUS Ha
OKPY>KalOILyI0 Cpeay.
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Hroro
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Uroro 3a cemectp

26

Hroro

26

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaumeHnoBaHue npakTH4ecKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6mmma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATHH (CEMHUHAPOB)

JUCHUITIINHBI

Hazpanus paznenos (Tem) HanmeHnoBaHue NpakTUYECKUX TpynoemMKocTs,
3aHATUN (CEMHHAPOB) q

dopmMmupyemebie
KOMITETCHIINH

3 cemecTp
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1 Tunel xumMudeckux cucteM |Peaknum noHHOTrO 0OMEHa 2 OIIK-1
H IIPOLIECCOB B OKPYXKAMOIICH | 'yponus 2 OIIK-1
cpezie u TexHochepe Bonopoauslii nokasarens pH 2 OIIK-1
W3menenune pH cpenbl npu u30bITKE 2 OIIK-1
BEILIECTB-3arPSI3HUTEINICH
Turbl TUCTIEPCHBIX CUCTEM, 2 OIIK-1
MIPUMEHSEMBIX B
IIPOM3BOJICTBEHHBIX MPOIIECCaX
Oprannyeckue COEAMHEHNS U UX 2 OIIK-1
MIPUMEHEHUE Ha MPOU3BOJICTBE
Tsxenble METaJITbI 2 OIIK-1
Hroro 14
2 Xumunueckue 1 (hu3nKo- Xumunueckue 1 Hu3mko- 2 OIIK-1
XUMHUYECKHE METO/IbI aHANN3a |XMMHUYECKHE METO bl aHaJIH3a,
BEIIECTB U MaTEPHUAJIOB MPUMEHSEMBIE B IEJISAX OLEHKU
COCTOSTHUS OKPY>KaIOIel CpeIbl U
TexHOCheps
Hroro 2
3 OU3UKO-XUMHUYECKHE Bpennsie u onmacHble XUMUYECKUE 2 OIIK-1
MIpEBpaIICHUS BEIIECTB- BEIIIECTBA Ha 00BEKTAX TEXHOCHEPHI
3arpsisHUTeNed B Tuapocdepe, |1 UX BIMSHUE HAa OKPYKAIOIIYIO
atMocdepe u negochepe cpeny
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus paznenoB (Tem) HanmenoBanwue 1ab0paTopHBIX Tpynoemkocts, | PopMupyembie
JTUCIUILTAHBI pabor q KOMIIETEHIIUH
3 cemecTp
1 Tunbl xumMudeckux cucteM |Peaxiinu moHHoro oOMeHa 4 OIIK-1
Y TIPOLIECCOB B OKpYXkKaromen
cperl,[e u TGXHOC(I)Ei)ye Hroro 4
2 Xumudeckue u HU3uKo- [IpuroToBneHue cTaHAAPTHBIX 4 OIIK-1
XUMHUYECKHE METO/IbI pacTBOpPOB
aHaIn3a BEIIECTB U Ornpenenenrie KOHIEHTPALMH 4 OIIK-1
MaT€puaos BEIIIECTB METO/I0M (poTOMETpUHN
Ornpenenenrie KOHICHTPALIMH 4 OIIK-1
BEIIECTB METOAAMH KHCIIOTHO-
OCHOBHOTO U
MOTEHIIMOMETPUIECKOTO
TUTPOBAHUS
Hroro 12
Hroro 3a cemectp 16
Uroro 16
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabmure 5.6.
Tabymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN
Bunbr
HazBanus pazaenos . | Tpynoemkocts, | Dopmupyemsble
(TeM) AMCIHIHHDI CaMOCTOATEILHOM 4 KOMITETCHIIHI ®DopMBI KOHTPOJIS
paboThI
3 cemecTp
1 THUmel XUMHYECKUX [ToaroroBka K 3auery 4 OIIK-1 3auér
CUCTEM M IIPOLICCCOB B Hanucanue 2 OIIK-1 Koncmekt
OKpYKarolIeil cpesie u KOHCIIEKTA CaMONOJITOTOBKH
TexHochepe CaMOIOJITOTOBKU
IToaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenne 4 OIIK-1 NuauBuayansHOE
WHIUBUTyTBHOTO 3aJJaHue
3aJJaHUs
IToaroroBka x 2 OIIK-1 Brictynenue
BBICTYIUICHHIO (moknan) HA
(moxmnany) 3aHATUU
IToaroroBka 2 OIIK-1 MynpTrMenuitHasA
MYJbTUMEAUNHON MpE3CHTALN
MpEe3eHTalUN
[ToaroroBka k 1 OIIK-1 JlabopaTopHas
nmabopaTopHOH paborta
paboTe, HaNMCaHue
oTyeTa
Hanucanwne otdyera 1 OIIK-1 OTuyer no
110 JTaOOpaTOPHOM nabopaTopHOH
pabore pabore
Hroro 18
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2 XUMHYECKHUE U [ToaroroBka k 3auery 2 OIIK-1 3auér
(usnKo-xuMHIIECKHE Hammcanue 1 OIIK-1 Koncmekt
MCTO/JbI aHAJIM3a KOHCIIEKTAa CaMOIIOJATOTOBKH
BCIICCTB U MaTCpUuaioB CaMOIIOATOTOBKH
IToaroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1 BricTtymuienue
BBICTYTUICHHUIO (moknan) Ha
(mokiany) 3aHSATUU
IToaroroska 4 OIIK-1 MynbsTUMeuitHas
MYJbTUMEAUNHON Mpe3eHTaIUS
MIPE3CHTAINN
IToaroroska k 3 OIIK-1 JlaGopatopHas
nabopaTopHOI pabota
paboTe, HanMcaHue
oTYeTa
Hanmcanwne otyera 3 OIIK-1 OTyer no
110 1abopaTopHOi nabopaTtopHOit
pabote pabote
Hroro 19
3 ®usuko-xumuueckue |IloaroroBka k 3adety 4 OIIK-1 3auér
NpEeBpaAlICHU BCIECCTB- | HammcaHue 2 OIIK-1 Koncnexr
3arps3HUTENCH B KOHCIIEKTA CaMONOJITOTOBKU
ruzpocdepe, aTMoChepe | caMmonoAroToBKHI
u nesjocdepe [ToaroTroBka K 1 OIlK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 BricTymuienue
BBICTYIUICHHUIO (mokan) HA
(moxmnamy) 3aHATHU
IToaroroBka 2 OIIK-1 MynpTrMenuitHas
MYJbTUMEAUNHON MPE3CHTALNS
MPE3CeHTALUN
Hroro 11
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHH AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOM nesITeIbHOCTH
dopmMupyemsle
Jlex. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETCHITHT
3aH. 3aH. pao. pao.
OIIK-1 + + +  |BoicTynnenue (qokiian) Ha 3aHATUH, 3a4€T,

NuauBunyansHoe 3ananue, KoHcnekT
caMonoJroToBkH, JJaboparopHas padora,
MynbsTuMeauiiHas npezentanus, OTyer mno
nabopaTopHoii pabote, TecTupoBanue
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuna 6.1 — bambHbIEe OLEHKH

MakcumanbHbII MakcumanbHBbII MaxcumaibHeLi
DopMbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©Oam 3a mepuog Oan 3a nepuon | Beero 3a
Hayana cemectpa | mexay KT u 2KT mexay 2KT n Ha cemectp
KOHEI] ceMecTpa
3 cemecTp
BricTynnenue (qokiian) Ha 5 5 10 20
3aHATUU
3auér 0 0 0 0
NuauBuayanbHOE 3a7jaHKE 10 10 0 20
KoncnekT caMommoaroToBKu 0 5 5 10
JlaGopaTtopHnas pabota 2 2 4 8
TectupoBaHue 0 5 5 10
MynbsTume nuitHas 5 5 10 20
MIPE3CHTALIHS
OtyeT no 1abopaTopHOH 3 3 6 12
pabote
HToro MakcumMyM 3a MepHoj 25 35 40 100
Hapacratomum ntorom 25 60 100 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILICHKH 32 TEKYIIUH KOHTPOJIb
bannel Ha naTy TEKymero KOHTPOJIsS Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OatoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK 2

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOJIHYIO OLICHKY
Hroroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. KopoBun, H.B. O6uias xumusi: yuebuuk s By3oB / H. B. KopoBuH. - 8-e u3n., crepeorur. -
Mockga : Beicmas mkona, 2007. - 559 c. (nanuuue B 6ubnanoreke TYCYP - 59 5k3.).

2. Jleps6un, B. A. ®usnveckas XUMHS AUCTIEPCHBIX CUCTEM : yueOHOe mocobue s By30B / B. A.
Heps6un, E. I1. ®apadonrtosa ; nox Hayu. pen. E. A. Kynemosa. — Mocksa : U3pgatensctBo HOpaiir,
2018. — 86 c. [DNEeKTPOHHBIU pecypc]: — Pexum pocTtymna:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. CanoBuukoBa, JI.K. Dkosorust u oxpaHa okpysKaroIen cpebl IpU XUMMHUUYECKOM 3arps3HEHUM :
Yuebnoe nocobue mist By3oB / JI. K. CagoBaukona, JI. C. Opnos, U. H. JlozanoBckas. - 3-¢ u3n.,
niepepad. - Mocksa : Beicmas mkona, 2006. - 333[3] c. (Hasinuue B 6ubimoreke TYCVYP - 50 3k3.).

2. Wyxun, E. 1. Komnounnas xumus : yueonuk s By3os / E. JI. lllykun, A. B. Ilepuos, E. A.
Amenuna. — 7-e u3 ., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiit, 2020. — 444 c. [DneKTpoHHBIH
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. ®u3nKo-XxMMHUYECKHE MpoLecch B TexHochepe: YueOHo-MeTonuueckuii kommiekc / M. A.
ExumoBa - 2012. 43 c. [DnekTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/2077.

2. Ou3NKO-XUMHUYECKUE MPOLECChl B TexHOCchepe: MeTroanueckue yka3zaHusi K JabopaTopHOMY
npaktukymy / M. A. Exumona - 2012. 83 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COopHHK 3a7a4 U yIpaXHEHUU Mo obOmedt xumun : yuebHoe mocodbue s
akagemudeckoro 6akanaspuata / C. A. Ily3akos, B. A. Ilonkos, A. A. ®uwiunnosa. — 5-e u3 ., nepepad.
u jgon. — Mocksa: U3narensctBo FOpaiit, 2018. — 255 c. [DnexTpoHnHBIi pecypc]: — Pexxum nocryna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TlpakTukyM 1o (HU3MKO-XMMHUYECKUM METOJaM aHanu3a: Y 4eOHO-MEeTOAMYECKoe mocodue ais
OpraHu3alluy MPAKTUUECKUX 3aHATUH, TaOOPAaTOPHBIX pabOT U CAMOCTOATEIBHON pabOTHI CTYAEHTOB / M.
B. TuxonoBa - 2017. 74 c. [DnexkTtpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7094.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JHII
€ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U MH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
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https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142
https://urait.ru/bcode/449926
https://edu.tusur.ru/publications/2077
https://edu.tusur.ru/publications/2078
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730
https://edu.tusur.ru/publications/7094
https://lib.tusur.ru/ru/resursy/bazy-dannyh

8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yaeOHas
ayIUTOpHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MIPOBEICHUS
3aHATHH CEMHUHApCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBHIX W WHAUBUIYAIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHNE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHOH aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnext, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarnutHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopust XUMUH: ydueOHasi ayAuTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUUECKOrO THIIA,
ydeOHasi ayIuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOpPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE IS POBEACHUS TPYIIIOBBIX U MHAUBHIYaIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnex, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KUJKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cuctema BEeHTWISIINH,

- MarautHo-mMapkepHas J0CKa;

- CTeHKa yrJioBasi Co CTEKIIOM;

- [lIkad BBITSHKHOM;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, MpeACcTaBleHHbIe B Tabmuie 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)

CornacoBaHa Ha noprane Ne 79221 13



I Tunbr xumuaeckux cuctem u | OINK-1 BeicTymuienue [IpumepHbIil nEpeYeHb TEM
MPOLECCOB B OKPYKAIOLIEH (mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
cpene u TexHochepe 3aHITHA Ha 3aHSATUU
3auér [lepeuenb BOIIPOCOB IJIst
3a4era
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
Mynbstumenuitnas | IIpuMepHBII IepedeHb TeM
IpEe3eHTALN JUTSL MYJIBTUMETUAHBIX
Mpe3eHTalNI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
2 Xumuyeckue u PU3uKo- OIIK-1 BeicTtynuienue [IpumepHBbIi nEpEYEHD TEM
XMMHUYECKHE METO/IbI aHATIN3a (oxyam) Ha JUTS BBICTYTIIICHUS (JTOKJTIa/1a)
BELIECTB U MaTEPHUAJIOB 3aHATUU Ha 3aHATUU
3auér [lepeuens BOonpocoB Jyist
3aueTa
Koncnekr [IpuMepHbIil IEpedyeHb TEM
CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMOIOATOTOBKHU
JlaGopaTopHas Tembl 1abopaTOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Mynstumenuitnas |[IpumepHsiil nepeyeHs TeM
MIPE3CHTALINS JUISL MYJIbTUMEIUAHBIX
Mpe3eHTaIUIA
Oruer 1o Tembl 1abopaTOpHBIX paboOT
nabopaTopHOi
pabote

CornacoBaHa Ha noptane N2 79221

14




3 OUBUKO-XUMHYECKUE
NpEBPAIICHHS BEIICCTB-
3arpsi3HUTENeH B ruapocdepe,
aTMocdepe u negocdepe

OIIK-1

BricTynenue [IpuMepHBIii IepeyeHs TeM

(mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)

3aHATUU Ha 3aHITHH

3auér [lepeuenb BOIIPOCOB IJIst
3auera

Koncnekr [IpumepHBIil nepeueHsb TeM

CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

Mynstumenuitnas |[IpumepHsbIil nepedeHs TeM

MIPE3CHTALINS JUISL MYJIBTUMETUHBIX
Mpe3eHTaIUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpeboOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMUPOBAHHOCTU KOMIIETEHLIUHI IIpUBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Oruenka

dopmynupoBKa TpeOOBaHUH K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBHUIX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. B kaxoii cioii atmocdepsl B IepBYyI0 04Yepe/ib MOMNagalT C TOBEPXHOCTH 3€MJIM ra3000pa3HbIe
npumecu? A) meszocdepa; b) tpomocdepa; B) nonocdepa; I') crparochepa

2. AKTHUBHBIE TPYNIIUPOBKU aTOMOB, oOpasyioluiuecss B atMocdepe B pe3ysibTaTe MPOTeKaHUs
(GOTOXMMUYECKUX peaKlMii, Ha3bIBalOTCA...A) poToHbl; b) anbda-uactuusr; B) paaukansr; 1)
YTIIE€BOIOPOIbI

3. Kakoii ras, comepxaniuiicsi B atmocdepe, Crioco0eH 3aIepKUBaTh WIH 0CIa0isaTh BpeaHoe Y O-
uznyderune? A) azot; b) o3on; B) kucnopon; I') yrinekucnsiii ras

4. Kako#l Tun peakui JeKUT B OCHOBE IIPOLIECCOB TOPEHUS, B3phIBA, POTOXUMHUYECKUX PEAKIIHA,
nonuMmepusanuu? A) monHoro odmeHna; b) nennsie; B) okucnenus-BoccranonneHus; I)
KOMILIEKCOOOpa30BaHUs

5. Ilpouecc, mpu KOTOpOM MoOJeKyJja norjomaer GOTOH U Ha MEPBOM 3Tare NepexoauT B
cTabunpHoe BO30yXJIE€HHOE COCTOsSHME, Ha3biBaeTcs: A) QoTouonuszauus; b)
dbotonuccornmanus; B) npenauccommanus; ') dhparmenTarus

6. Kakue BemecTBa cnocoOCTBYIOT 3a00JlauMBaHUI0 BOJ0EeMOB? A) NMpOU3BOAHBIE a30Ta U
docdopa; b) Heopranmdeckue KUcaoThl;, B) Tspkenbie MeTaiuisl; [') TYMUHOBBIE KUCTIOTHI.

7. Kakoil XuMHU4YecKuil 2JIEMEHT MoMaiaeT B BOAHYIO cpeay MpH cOpocax ¢ MpeAnpUsTuii OTX0/10B,
CoJIep KaIIuX YUCTAIME U Mororue cpencta? A) azot; b) pocdop; B) cepa; I') ammmaxk.

8. Kakum mnytemM MOTyT pa3pymaTrbCsi OpraHUYECKHE COEJUHEHHS CHHTETHYECKOTO
MpOUCXOXJIeHUA? A) OMOXUMHUUECKOe OKHCIIEHHE ¢ oMonIbio OakTepuil; b) 6poxenue; B)
doTroxuMHuecKkoe OKHcIeHue; ') He pa3pyIaroTcsi HU OJHUM U3 MEPEUNCICHHBIX CITIOCOOO0B

9. Tsxenble MeTaJIbl, KOTOPbIE SIBJISIIOTCS KOHCEPBATHUBHBIMU BellleCTBaMM: A) jKele30, Melb,
uuHK; b) Mmapranen, xpoMm, Hukenb; B) HaTpuii, kanuii, kaneuuit; [') 6apuit, paguii, cTpoHIUI.

10. Monsr ¢ OonpmmuM 3apsaoM...A) IpodHee YIEepKUBAIOTCS B COCTaBE MHUHEPAJIOB M TBEPIBIX
0TX0/0B; b) nyuiie pactBopsitoTca B npupoaHOH Boje; B) Murpupyior ¢ 6oiee BbICOKOH
CKOpocThIo; I') MOryT pacnpocTpaHsAThCS Ha OOJIbLINE PACCTOSHUS.

11. OcHOBHYIO POJb B 3arps3HEHUM TSKEIBIMU MeTajjaMU UrparT: A) ancopOeHTh; b)
B3BEIICHHbIE YacTHIIbl; B) KoMIuiekcHble coequHenust; ) paaukanis.

12. 3akucnenue BojoeMa HabIIOAaeTCsl B TOM CiIydae, €clid...A) KHCIOTHOCTh BOJIBI MEHbINE 5; b)
HIEeJI0YHOCTh BoJoeMa yMeHblnaetrcss B 10-15 pa3; B) npessimena Benuuuna I1P; I') npu
BBINA/IEHUN KUCIOTHBIX J0XKIEH.

13. KosmyecTBO TOKCUKaHTa-3arpsi3HUTENS, MOMaJaHUue KOTOPOrO B BOJIOEM HE HapyllaeT Xoja
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14.

15.

16.

17.

18.

19.

20.

PN

10.

11.

12.

13.

14.

15.

16.

17.

18.

€CTECTBEHHBIX MPOLECCOB, Ha3bIBaeTcs: A) mpelelbHas KOHIEHTpanus; b) Tokcuueckas
eMKocThb; B) OydepHas eMkocTb; ') mpenenbHbIii MUHUMYM KOHIIEHTPAIIUU TOKCUKAHTA.

B kakom cioe BOJHBIX MacC COJEPKUTCS OCHOBHAs Macca 3arps3HSAIONIUX BemecTB? A)
npuaoHHbie; b) mpomexxyrounsie; B) ocanok; I') moBepxHOCTHAS MJICHKA.

OT KakuX 4acTUIl MOXXHO OYHCTUTHh BOAY TOJBKO C MOMOIIBIO XUMHYECKUX peareHToB? A)
YacTULIBl KOJUIOUIHBIX pacTBOpPOB; b) moHbl U Mosekynsl; B) B3BemeHHble yacTuusl; [')
YaCTHI[bI CYCIICH3HIA.

Kakwue BemecTBa BXOIAT B cOCTaB cTpaTocepHbIX a’pososieit? A) okcuasl azora; b) cepHas
KHCJIOTa U cyib(dartel; B) Tsokensie Metamisr; ') B3BEIICHHBIC YaCTHIIBI.

Kakue gactuiiel B cocTaBe mbuieid Hanbosiee mHTeHCHBHO noryomarT UK-u3nydenue? A) ¢
OoospmM auametrpom; b) ¢ Gombmiol mioTHOCTRIO; B) TeMHoTO 11BeTa; I') opraHudeckoro
IIPOUCXOXKICHUS.

Kakum crmoco6omM BBIBOAATCS M3 aTMoc(epbl Hamboliee KPYMHBIE YAaCTUIBI a’dpo30isa?A)
koaryisanus; b) kousekiust; B) ancopouus; ') cequmenTarusi.

Kakue omachble BeliecTBa, CIOCOOHBIE MOAABIATh HUMMYHHUTET, 00pa3ylOTCs NMPU CXKUTAHUU
Mycopa? A) okcuasl a3ota; b) okcuapl cepsl; B) nuokcunst; I') yrieBoaopoas.

Kakoit u3 ¢hakToOpoB ompenenseT MUTPAIMI0O KOMIIOHEHTOB HedhTu mpu ee posnuse? A)
0o0pa3oBaHME KOMIUIEKCHBIX COCIMHEHHH C TsOKENIbIMH MeTauiamMu; b) mcmapenue; B)
obOpazoBanue ocanka; ') Bce OTBETHI BEPHBI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Knaccudukamnusa oprannueckux coeauneHuil. IlyTu ux mocTymieHus U BO3JeHCTBHE Ha

OKPYXaIOIIYI0 CPEly U UEIOBEKA.
BemiecTBa-3arps3HUTENH, pacnpocTpaHeHHbIE B iegocdepe, ruapocdepe u armochepe. Ilytu
UX MIOCTYIUIEHHSI B OKPY’KAIOLIYIO CPEAY U TOKCUUYECKOE JIEHCTBUE.

. CocraB u cBoiictBa armocdepsl. Ilytu 3arps3nenust arMmocepsl, OCHOBHbIE 3arps3HUTENN U

BIIMSIHUE HA KIIMMAaTU4YECKUE U3MEHEHMUS.
XapakTepucTUKa NblIe u a’po3oinieil. IIpoueccsl ux ob6pa3oBaHus M MyTH BBIBOJAA U3
aTMocdepsl.

OcHOBHBIE THIIBI (PU3UKO-XUMUYECKUX MPOLIECCOB B aTMOCdepe.

CBoOonHBIC paguKalIbl U MX 00pa3oBaHue B aTMocdepe. LlenHbie peakium.

[TpoGnema o30HO0BOTO ciiosi. OOpa3oBaHUe 030HA B aTMOC(Epe U €ro CBOMCTBA.

Mexanu3Mmsbl pa3pyiieHus o3oHa B atmochepe. Llukn xiaopa u 6poma. [Ipodiaema 3amenuTenei
bpeoHoB.

[TapuukoBbIi 2P PEKT U ero BIUSHUE HA KIUMAT. XapaKTePUCTUKA TAPHUKOBBIX ra30B. OHU3UKO-
XMMUYECKHE TPOIIECCHI, JIeXKAIFe B OCHOBE BBIBOJIA METAaHA U3 aTMOC(EpBI.

Mexanusm o0pa3oBaHMs KUCIOTHBIX NOXKICH. 3arpsi3HEHUs, MpeIIecTBYIONe 00pa30BaHUIO
KHCJIOTHBIX JOXJAeH. BnusHue KUCIOTHBIX MOXKIEH Ha OKPYXKAIOIIYI0 cpeny U OOBEKTHI
TeXHOC(hEpHL.

dopmupoBaHHE cOCTaBa MPUPOAHBIX BOJ. CBOICTBA CIIOEB BOJHBIX MacC M UX POJib B (PU3UKO-
XMMUYECKHX Tpoleccax B ruapocdepe.

Knaccudukanus 3arps3HeHnii Boa 1o $pa3oBO-IUCHEPCHOMY COCTOsTHUIO. CIocoOb! yaaneHus
3arpsAA3HCHUMN.

[Tpomecchl camoounIleHUs BOJOeMOB. bydepHas eMKOCTh BOJHBIX CHCTEM Ha MpUMeEpe
METaJIJIOB-TOKCUKAHTOB. POJIb TyMHUHOBBIX KHCIIOT.

3arpsi3HEHHE BOJHBIX CHUCTEM TSDKEJBIMM METaJlIaMU. XMMUYECKOE PAaBHOBECHE B BOIHBIX
cucteMax. PacTBOpUMOCTh COEIMHEHUH TSXKENBIX METAIIOB. [Ipon3BeneHne pacTBOPUMOCTH.
KoM1uiekcHbIe COEMHEHMS TSKEBIX METAJLIOB.

@®aKkTOphl, ONPEACHAAONINE MUTPALIUIO TSKEJIbIX META/UIOB B BOAHBIX cucteMax. Dopmbl
CYILIECTBOBAHUS U NOBEJAECHUE HEKOTOPBIX TSHKEIIBIX METAJUIOB B IPUPOAHBIX BOAAX.

['a3pl, pacTBOpEHHbIE B BOJHBIX cHcTeMax. MexaHu3Mm abcopOnuu razoB Ha NMpuUMepe
YTJIIEKUCIIOTO ra3a, KUCIopoaa.

[Tytn noctymnenus azora u ¢pochopa B BOJHbIE CUCTEMBbl. MeXaHU3Mbl UX MPEBPALIECHUN U
BJIMSIHAE Ha CBOMCTBA BOJHBIX OOBEKTOB.

3arpsi3HEHHE BOJHBIX CHUCTEM OpraHMYecKuMHu BemecTBamu (HedTh, [TAB), Bnusinue
OpPraHMYECKUX BEIIECTB HA CBOMCTBA BOJHBIX CHUCTEM.

CornacoBaHa Ha noptane Ne 79221 17



19.

20.

21.

22.
23.
24.
25.
26.

OcHoBHbIE (U3UKO-XUMUUYECKHE MPOLECCHl, MpOoTeKaroue B nouBax. [loBenenune TaxenbIx
METAJIJIOB U MECTUIINIOB B IOYBaX.

B3anmonelcTBUE MOHH3UPYIOMIETO H3JIy4EeHUS C KOMIIOHEHTaMH aTMoc(epsl, BOIOW H
BOJIHBIMU PacTBOPAaMHU, TBEPJIBIMU 0ObEKTAMHU U )KMUBBIMU OpTaHU3MaMHU.

Tunel XUMHYECKUX MPOLIECCOB B ruapocdepe: peakud HOHHOTO oOMeHa, THAPOIHU3,
KOMILJIEKCOOOpa30oBaHUE.

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE ITpoLecChl. CBOMCTBA METAIIOB.

[Tpomneccrl copbunu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJTOUIHBIX PACTBOPOB, MPOLECCH OCAKIACHUS U KOATYJISLIIIH.

O6pa3oBaHue YMYJIHCUI M KX CBOWCTBA.

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

Tema 1. Oprannueckre COEIMHEHUS U UX IPUMEHEHUE Ha ITPOU3BO/ICTBE.

1.
2.
3.
4.
5.

BBICOKOMOIEKYIISIPHBIE COCIMHEHUS U ITIOJTUMEPBI.

Opranuyeckue pacTBOPUTEIIH.

HedTb 1 HEPTENIPOAYKTHI U MX UCIIOJIB30BAaHUE B XUMUYECKON MPOMBIIIIIEHHOCTH.
IIpuMeHeHre OpraHUYeCKUX COEAUHEHUN B Ka4€CTBE TOILIUBA.

Opranuueckue COEAMHEHNS B IPOU3BO/ICTBE JIEKAPCTBEHHBIX MPENapaToB.

Tema 2. Tunsl AUCTICPCHBIX CUCTCM, IPUMCHACMBIX B IMTPONU3BOACTBCHHBIX MMPOLCCCAX

1.
2.
3.
4.
5.

ITopowku
CycnieHs3uu, nactbl
l'enn, ctynaun
Aspo3zonu
OMyJNbCUU

Tema 3. Xumuueckue u GU3NKO-XUMUYECKUE METObI aHAIHN3a, IPUMEHSEMbIE B LIENAX OLEHKH
COCTOSIHUS OKpY KaroIel cpeibl U TeXHOChephbl

1.
2.
3.
4.
5.

I"a3oBas xpomaTorpadus
IToTeHIMOMETPUYECKOE TUTPOBAHNE
IIpsiMast KOHIYKTOMETpUS
HK-cnextpockonus
ATOMHO-?MHUCCUOHHBIN aHAIU3

Tema 4. Ouenka BO3AeHCTBUSA BPEIHBIX BEIIECTB Ha OKPYXKAIOLIYIO0 Cpeay M TeXHochepy B
pe3ynbTare AeITeIbHOCTH IPEIIPUSITHIA:

ARl e

TonnuBHAsA NPOMBILIUIEHHOCTb

UY€pHas 1 LBeTHAsE METaJLIyprus
Kocmuueckast npoOMBIIUIEHHOCTb
XUMHYECKask IPOMBIIIIEHHOCTh
Lenro103H0-0yMaskHasi IPOMBIIUIEHHOCTh
[TumieBast NpOMBIIUIEHHOCTb

Cenbckoe X035HCTBO

9.1.4. IlpuMepHbIii NepedyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHU I

. UupuBunyaneHoe 3ananue «MoHHO-MoneKkysipHble ypaBHeHusa peakinuil. pH» CocraBbTe

MOJIEKYJISIpHbIE U MOHHO-MOJIEKYJISIpHbIE YpPAaBHEHUS peaKIuii B3aMMOJEHCTBHUS B pPacTBOpax
mexnay: a) K2S u HCI; 6) FeSO4 u (NH4)2S; 8) Cr(OH)3 u KOH. B xakux ciydasx peakius He
MPOTEKAET U o4YemMy?

. UaguBuayansHoe 3amanue «['maponus» HanmcaTe ypaBHeHHE ruapoin3a (B MOJEKYJISIPHOMH,

MOJTHOW M COKpaIleHHOW MOHHO-MOJIEKYJISIpHOW (hopmax) coseid: HUTparTa IIMHKa, OpoMuaa
KaJIsi, HUTPUTa Kanus U cyibduaa kanus. OnpenenuTs peakuio cpeibl B pacTBOPaxX ITUX
COJIEH.

. MupuBuayaneHoe 3aganue "Bonopoausiii moka3zarens pH" 1. Onpenenuts pH pactBopa, B 1

autpe kotoporo conepxurca 0,1 r NaOH. [Iuccoumanuio cuutath nojgHo. 2. Onpenenutb
konuenTpanuio oo OH B 0,01 M pactsope NH4OH. Paccuurars pH sToro pacreopa. (Ka
=1,8[110(-5). 3. Onpenenuts pH u pOH 0,1M pactBopa ykcycuoi kuciorsl CH3COOH, K
=1,75-10(-5).
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4. NunuBuayanpHoe 3aaanue "Pacyer pH npu n3osiTke 1 HemocTaTke" 1.PaccunraTh, Kak OyaeT
MensaThest pH, ecnu k 200 mut Boasr 1o6aButh 0,1 Mt 5 mose/n pactBopa H2SO4 | a 3atem 0,04 T
ruapokcuga Hatpus. 2. [IpoBeauTe pacdeTr BOAOPOJHOTO IMOKa3zaTens pactBopa, B 200 mu
pactBopa KkoToporo pactsopeHo 0,56 r eakoro kanus. Kak uaMeHUTCs BOJOPOIHBIN MTOKA3aTENb,
€CJIM Yepe3 ATOT PacTBOP MPOMyCTUTH 2,24 1 6pomMucToro Bogopoaa (H.y.) ?

5. OueHUTh U3MEHEHHE BOJOPOJHOTO MOKa3aTelNsl cpeabl MPpU MOMaJaHUM B CTOUYHBIC BOJbI
pacTBOpa KUCJIOTH. Kak M3MeHUTCS cocTaB NpUPOAHBIX BoA? OIeHUTE BIUSHHE HA
OKpPYXaIOIIyI0 Cpelly U TexHochepy.

9.1.5. IlpuMepHbIii NepeYyeHb TeM ISl KOHCIIEKTOB CaAMOINOATO0TOBKH

BemecTBa-3arpsA3HUTENN, paCIpPOCTPAHEHHBIE B OKPYXKalOLIeH cpene
@opMBI CYLIECTBOBAHUS U ITOBEACHUE HEKOTOPBIX TSHKEIIBIX METAJUIOB B IPUPOJHBIX BOAAX
Oprannueckue COeTMHEHUS

Peakiuu nonHoro ooMeHa

I'unponns

Bonopoanslii nokasarens pH

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUY.

KomrmuiekcHbie coeiuHEeHUsI.

IIponsBeneHne pacTBOPUMOCTH.

JlucnepcHple CUCTEMBI.

. SIBnenue copbuumu.

. OMyJIbCHUH.

. Konnouansle pacTBOpbI.

[S—
SV R W=

p—
W N —

9.1.6. TembI J1aG0opaTOPHBIX PadoT

Peaxiinu nosHOro ooMeHa

[TpuroToBieHNE CTAaHAAPTHBIX PACTBOPOB

OmnpeniesieHre KOHIIEHTPAIIMK BEIIECTB METOI0M (POTOMETPUH

OmnpegeneHue KOHIEHTPAIMH BEIIECTB METOJaMH KHCIOTHO-OCHOBHOTO |
MOTCHIIMOMETPUICCKOTO TUTPOBAHHUS

Sl ol e

9.1.7. lIpuMepHBIH NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX MPe3eHTAIHI

Tema 1. Oprannueckre COEIMHEHHUS U UX IPUMEHEHUE HA ITPOU3BO/ICTBE.
BbICOKOMOIEKYIIpHBIE COETUHEHUS U ITOJIUMEPBI.
Opranuueckue pacTBOPUTEIIH.
HedTb 1 HEPTENIPOAYKTHI U MX UCIOJIIB30BAaHUE B XUMUYECKON MPOMBIIIIIEHHOCTH.
IIpuMeHeHre OpraHUYeCcKUX COEAMHEHUN B Ka4€CTBE TOILIUBA.
Opranuueckue COeAMHEHNS B IPOU3BO/ICTBE JIEKAPCTBEHHBIX MPENapaToB.

TeMa 2. Tunel TUCIIEPCHBIX CUCTEM, IPUMEHSEMBIX B IPOU3BOJICTBEHHBIX IpOLECCaX

1. Tlopomxu

2. CycneH3u, nactbl

3. T'enu, cryanu

4. Aspozonu

5. Dmynbcun

Tema 3. Xumuueckue u GU3NKO-XUMUUYECKUE METObI aHAIHN3a, IPUMEHSEMbIE B LIENAX OLEHKH
COCTOSIHUS OKpY KaroIei cpeibl U TeXHOChepbl

1. T'azoBas xpomatorpadus

2. IloTeHIIMOMETPUUYECKOE TUTPOBAHUE

3. IlpsiMast KOHAYKTOMETpUS

4. UK-cnekTpockonus

5. ATOMHO-3MHMCCHOHHBII aHAJIN3

Tema 4. Ouenka BO3AeHCTBUSA BPEIHBIX BEIIECTB Ha OKPYXKAIOUIYIO0 Cpeay M TeXHochepy B
pe3ynbTare AeITEIbHOCTH IPEIIPUSITHIA:

1. TomnuBHAsA NPOMBIIIJICHHOCTD

2. YépHas u 1iBeTHasI METAJULyprus

3. KocMuueckas npOMBIIIIEHHOCTh

G w1
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4. Xumuyeckasi IpOMBIIUIEHHOCTh

5. lemmono3Ho-0yMakHast MPOMBIIIIICHHOCTh
6. IluieBas MPOMBIIUIEHHOCTh

7. CenbCKO€ XO3SICTBO

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
HAay4YHO-TIONYJISIpHBIE U CHELHAIM3UPOBAHHBIE MAaTepHajbl, MOCBSIIICHHbIE PAa3TUYHBIM acIeKTaM
y4eOHOH JUCUUIUINHBL.

[Ipu caMOCTOATEIIEHOM U3YUYEHUH TEM CIIeIyHTe PEKOMEHIAIIHSIM:

— YTEHHE WU NPOCMOTP MaTepHala OCYIECTBIANTE CO CKOPOCTHIO, AOCTATOYHOM IS
WHJUBUIYalbHOTO MOHMMAHUS M OCBOCHHUS MaTepuala, BBIAEIAS OCHOBHBIC MJEU; Ha OCHOBAHHUU
M3YYEHHOTO COCTaBUTH Te3uChl. OCBOMB MaTepual, MOMBITaTbCA COOTHECTU TEOPHUIO C MPUMEpaMu M3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMBIEC MJIM MaJIO3HAKOMBIE TEPMHHBI, CIETyeT BBISCHUTD UX
3Ha4YeHHUE /715l TOHUMaHUs albHEHIIero MaTepraa;

— OCMBIC/IMBAaNTE MPOYUTAHHOE M U3YUEHHOE, OTBEYANUTE Ha MPEAJIOKEHHbBIE BOIPOCHI.

CryneHTbl MOTYT NOJy4aTh MHIAWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4U. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKALHH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJe Mo JUCLUIUINHE.

MeTtoanyeckne peKOMeHIaluu:

1. B ncbMEHHOM BU/I€ BBIMOJIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENIBHBIX paboT:

- KOHCTIEKTBI CAaMOTIOATOTOBKY K MPAKTUUECKUM H Ja00paTOPHBIM 3aHATUSIM

- KOHCIIEKTHI JIEKIIUI

- KOHCTIEKTBI IPAKTHYECKUX 3aHATHH

- HHAMBUYaJbHbIC 3aJaHUS

- OTYETHI 1O JJAOOPATOPHBIM paboTam

B 351eKTpOHHOM BUI€ BBITIOJIHAIOTCS CIEAYIOIINE BUIbI padoT:

- TECTBI

- MyJIbTUMEIUIHbIE MTPE3CHTALIIH

B yctHoii opme npoBoauTCS:

- 3aIUTa JJa0OPaTOPHBIX paboT

- 3aIUTa UHAUBUIYAIbHBIX 33 aHUI

- TOKJIaJ Ha 3aHATUH

2. B ciiydae HeCBOEBpEeMEHHOM c/1aur BCEX BUAOB padOT OalIbl CHHXKAIOTCS.

3. B ciiyyae HECBOEBPEMEHHOW CAAauU CTYJIEHTHI JOMOJHUTENBHO 3aLIUIIAIOT pabOThl B YCTHOM
dopme.

4. JlommycK K 3a4eTy OCYILECTBIIIETCS OCTe CIaul BCEX BHIIOB padOT, MPEAyCMOTPEHHBIX padoueit
IIpOrpaMMoi.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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