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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
OU3UKO-XUMHNYECKHUE NPOIECCHI B TEXHOC®EPE

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noaroroku / cnenuainbHocTh: 20.03.01 TexHocdepHasi 6€e30MaCHOCTH
Hanpasnennocts (npoduip) / cienmanuzanus: Y npaBiieHne TeXHOC(epHOi 6e30MacHOCTHIO
dopma 00yUYeHHS: 0UHO-3204HAS

@daxynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa paano31eKTPOHHBIX TEXHOJIOTHI U IKOJOTMYeCKOro MOHUTOpPUHTa (PITIM)
Kypc: 2

Cemectp: 4

VY4eOnsiii man Habopa 2022 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOIM nesTebHOCTH 4 cemecTtp Bcero EnyHunel

JIeKIIMOHHBIE 3aHATHS 10 10 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 8 8 4acoB
CamocTtodrenbHas padorta 72 72 4acoB
OO61mas Tpya0eMKOCTh 108 108 qacoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3 3.e.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 4

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. dopMupoBaHue TEOPETHUECKUX MPEACTABICHUNA O (PU3UKO-XMMUYECKHX MPOLIeCccaxX U SBICHUSX,
JeKalIMX B OCHOBE B3aMMOJCHCTBUS BEILECTB-3arpA3HUTENCH ¢ KOMIOHEHTAMH OKpPY Karollel cpesbl U
TEeXHOC(HEPOH.

2. co3llaHuEe TEOPETUYECKON 0a3bl IJsl YCHEIIHOI0 YCBOCHUS AMCIMIUIMH MPO(ECCHOHATBHOTO
UK U OPMHUPOBAHUS HAYUHOTO U MHKEHEPHOT'O MBILICHHS.

1.2. 3agauy AUCHUILIUHBI

1. m3ydeHue (PU3UKO-XHUMHUYECKHX IMPOIECCOB, MPOTEKAIONIUX B OKpYXKalolei cpeae u
TexXHOC(Epe 1Mo BO3CHCTBUEM €CTECTBEHHBIX U aHTPOIIOTCHHBIX (DaKTOPOB.

2. U3y4yE€HUE MEXAaHHW3MOB B3aMMOJEHCTBHUSA BEIIECTB-3arps3HUTEIECH C KOMIIOHEHTaMH
atMocdepsl, THAPOChHEPHI U TUTOCHEPHI.

3. U3yYEeHHE TEOPETHUCCKUX OCHOB XUMUYECKHUX U (PU3UKO-XUMHYECKUX METOJIOB aHAIHM3a.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie 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 Bceero |Cemectpsl
Bupapl yueOHoM nesTenbHOCTH

4acoB |4 cemectp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 36 36

JIeKIIMOHHEBIE 3aHATUS 10 10
3
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IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHble 3aHATHS 8 8
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[TonroroBka k 3auery 15 15
Hamucanne KkoHciekTa caMOIOArOTOBKHU 7 7
[ToaroToBka Kk KOHTPOJIBHOM paboTe 15 15
IToaroTroBka K TECTUPOBAHUIO 14 14
[ToaroToBKa K BBICTYIICHUIO (TOKIATY) 5 5
IToaroroBka MyabTUMEIUNHOMN MPE3ECHTALUU 10 10
Hanucanue oTyera no nmpakTU4ECKOMY 3aHATHIO (CEMUHApY) 2 2
[ToaroroBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 2 2
Hanucanue otueta o nabopaTtopHoii padote 2 2
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0mas TpynoeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILIMHBL U BUBI YYEOHOH IEATEIbHOCTH

Tek. Bcero
[Ipak. | JIa6. | Cam. | 4acoB dopmupyemble
Hazpanust paznenoB (Tem) AUCUUIUIMHBL | 3aH.,
g | AT pab. |[pab.,u| (06e3 KOMITCTCHIINH
3a4dera)
4 cemecTp
I Tunbel XUMUYECKUX CUCTEM H MPOLIECCOB 5 14 - 31 50 OIIK-1
B OKpYXalolleu cpese u Texuocdepe
2 Xumudeckue U (PU3UKO-XUMUICCKHE - 2 8 21 31 OIIK-1
METO/IbI aHaJIM3a BEIIECTB U MAaTEPUAJIOB
3 ®U3MKO-XUMHUUYECKUE TIPEBPAICHUS 5 2 - 20 27 OIIK-1
BEIIECTB-3arpsI3HUTENEH B ruapocdepe,
atMocdepe u memocdepe
Hroro 3a cemectp| 10 18 8 72 108
Uroro| 10 18 8 72 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Coneprxanue pa3ziesnoB (TeM) TUCUUIUIMHEI (B T.Y. MO JEKIHSIM) IPUBEACHO B Tabmuie 5.2.
Tabnuua 5.2 — Copeprkanue pa3aesoB (TeM) IUCHUILIUHGI (B T.U. IO JIEKIUSIM)

TpynoemkocTb
HaszBanus paznenos (Tem) dopmupyemsle
CopeprkaHue pasaesioB (TeM) TUCIHUITINHBI (B T.4. TI0 JICKIIUSIM) (JIeKLIMOHHBIE
JUCLIUTUTAHBI KOMITETCHIIUH
3aHATHUSA), 4
4 cemecTp
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XUMUYECKUE METO/IBI
aHaJIN3a BEIIECTB U
MaTepHaoB

KOJIMYECTBEHHBIN aHamn3. Kiaccnukanus MeToJ0B aHaImu3a:
XUMHUYECKUe, GU3NUECKHe, PU3NKO-XUMUICCKUE METO/IBL.
XapaKTepUCTUKU METOJIOB aHANN3a: TIpeliesl OOHAPY KEHUS,
JIMaIa30H OMpeAesIeMbIX COAepKaHUi, OCHOBA, TPUMECH.
AHanutnueckuii cursan. MTHTEHCHBHOCTD M pa3periaromnias
CHOCOOHOCTh aHAUTHYECKOTO cUTHANA. CEeJIeKTUBHOCTD,
cnenuGYHOCTb U SKCIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
pa3BUTHS aHANMUTHYeCKON xumuu. [IpenMer aHanTUTHUECKONW XUMUH.
KagecTBeHHBII 1 KONMYeCTBEHHBIN aHanmu3. Knaccngukanus
METOJIOB aHAJIN3a: XUMHUIECKUe, PU3NIECKUE, PU3UKO-XUMHICCKUE
MeTO/bl. XapaKTepPUCTUKU METOJIOB aHaJIM3a: peaea oOHapyKeHus,
JIMaIa30H OMpeAesIeMbIX COAepKaHUi, OCHOBA, TPUMECH.
AHanutndeckuii cursan. MTHTEHCHBHOCTD M pa3periaromnas
CIOCOOHOCTh aHAUTHYECKOTO cUTHANA. CEeJIeKTUBHOCTD,
crenurYHOCTb U SKCIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
Pa3BUTHUS AaHATUTHYECKOH XUMUH. DU3NKO-XUMUIECKUE METO/IBI
aHam3a u ux npeumymiecTsa. Kiaccudukanus GU3NKO-XUMIYECKHX
metonoB aHanu3a. [Ipsmele u kocBeHuble DXMA. DtanoHHbIe 1
6e3atanonHsle DXMA. OCHOBHbBIE METOABI KOJIMUECTBEHHOT'O
OTIpENeNICHUs: METO]] TPAAyHUPOBOUHON QPyHKIMHU (CTaHIAPTHOM
CepuH), METOA CTAHAAPTOB, METOJI CTAaHAAPTHBIX H00aBOK. DH3HUKO-
XUMHUYECKUE METO/Ibl aHaIM3a U UX npeumymiecTBa. CrieKTpsl U UX
xapakTepucTHKH. CreKTpaabHble METOIbl aHAJIN3a: YMUCCUOHHBIE,
pedpakinoHHbIE, A0COPOIMOHHBIC, METO/IBI paccestHus. OnTudyeckue
MeToAbI aHanmu3a. Bo30ykaeHHOe cOCTOSTHUE aTOMOB.
CrnekrtpanbHbie TUHUU. CIEKTPBI UCITYCKaHUS M MTOTJIONICHHUS.
ATOMHO-3MHCCHOHHAS CIIEKTPOCKOTMHsI. MOHOXpOMaTH3AIHS
u3nydeHust. MeTopl perucTpanuu criekTpoB. KonnuecTBeHHBIN 1
kadecTBeHHBIN aHann3 B ADC. ATOMHO-a0copOLnOHHAs
cnektpockonusa. Onruyeckas miaoTHOoCTh. KonnuecTBeHHBIN aHanmn3
B AAC. MeToibl MOJIEKYJIIPHO-20COPOIIMOHHOTO aHAIN3a.
Konopumerpus. Koadgduument nponyckanus. 3akon byrepa-
JlambGepTta-bepa. MonspHblil ko3 duireHT nornomenus. MeToas
KOJIMYECTBEHHOT0 aHan3a B poTokonopumeTpu. Kinaccudukarus
3JIEKTPOJIOB: IIEPBOrO POJIa, BTOPOTO POJa, PEAOKC-IIEKTPOIBI,
MeMOpaHHbIE (MOHCEICKTHBHBIC) AJIEKTPOIbl. MHIMKaTOpHBIC
9IEKTPOJIBL, JIEKTPOABI CPABHEHHSI, BCIIOMOTATEIbHBIE JIEKTPOIBL.
DNEeKTPOAHBIE MPOLECCH] B paCTBOPax. DIEKTPHUECKOE
COIPOTHUBJICHHUE PACTBOpA. Y eNbHas U SKBUBAJICHTHAS
9MEKTPONPOBOIHOCTD. IIpsiMas U KOCBeHHas! KOHIYKTOMETpUSI.
Konnykromerpuueckoe TurpoBanue. OnpeaeneHue BOIOPOIHOTO
TI0Ka3aTelisd ¢ IIOMOIIbI0 ToTeHImoMeTpun. [lorenmomerprudeckoe
TUTPOBAHHE.

1 Tuel XUMUYECKHX OOmIre cBeeHus O TUIaX XUMHYECKHUX MPOIIECCOB, MPOTEKAIONIHNX B OIIK-1
CHCTEM U TPOIIECCOB B TexHoc(epe u OKpyxaromiel cpene. Peakiuyn HOHHOTO 0OMeHa
OKpY>Karollel cpene u XapakTepHble AJIs HUX IpU3HaKkU. ' uaposn3 B BOAHBIX cpelax.
TexHochepe OCHOBHBIE TUIIBI THAPONIK3A colieil. CTaauu ruIpoIn3a u

BO3MOXHBIE IPOAYKTEL. MloHHOE npou3BeeHue Boabl. Bogopoasslit

riokazaresib. OKUCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

Kommnexcusle coenunenus. [Ipoussenenre pacTBOPUMOCTH.

HucnepcHblie cucteMsl. SIBieHue copOuuu. Imynbenun. KomnounnHeie

pacTBOPEI.

HUroro

2 Xumuyeckue u ¢pusnko- |[Ipeamer aHanmuTHueckoi XuMun. KauecTBeHHBIN 1 OIIK-1

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

Cocras u cBoiicTBa atmMmocdepsl. [Tyt 3arps3aHeHns atMocdepsr,
OCHOBHBIE 3arpsA3HUTEIH U BIMSHAC Ha KIMMAaTHYECKAC N3MECHEHUS.
XapakTepucTHKa Ibuieit u adsposodneii. [Iponeccsl ux oOpazoBaHus u
ITyTH BBIBOJA

n3 atMocepbr. OCHOBHBIE THITEI (hH3UKO-XUMHUIECKHX MPOIECCOB B
atMocdepe. CBoOOIHBIE paJuKaibl M UX 00pa3oBaHHE B aTMOChepe.
Lennsle peakuuu. IIpobiaema o30H0BOro ciost. O6pazoBaHKe 030HA
B atMoc(epe u ero cBoicTBa. MeXxaHU3Mbl pa3pyllIeHUs] 030HA B
atMocdepe. Lluxi xiopa u 6poma. [Ipobiema 3amMernTEICH
(peoHOB. [TapHUKOBEII 3(EKT 1 ero BIUSIHHUE HA KITHMaT.
XapakTeprCcTHKa TAPHUKOBBIX ra30B.

DuU3HKO-XUMHUUECKHE MPOLECCHI, JTeXKaIllie B OCHOBE BBHIBOJIA METaHA
n3 atMocepbl. MexaHn3m 00pa30BaHHs KUCIOTHBIX JOXKIEH.
3arps3HeHws, IPEAIISCTBYIOMNE 00pa30BaHNIO KUCIOTHEIX JOXKACH.
BinsiHue KMCIOTHBIX N0KIEH HA OKPY’KAIOUIYIO Cpely U

00BEKTHI TEXHOCDEPHI.

DopMupoBaHUE cocTaBa IPUPOAHbIX BoJ. CBOICTBA CI0€B BOAHBIX
Macc ¥ UX PoJib B (PM3UKO-XUMHUYECKHX Mpolieccax B Tuapocdepe.
Kitaccnguxanus 3arps3HeHUH BoA 110 (a30Bo-AUCTIEPCHOMY
cocrosiHuo. Crioco0bl yjaJieHus 3arps3HEHHIA.

Ipomeccs! camoounIeHns BOJ0EMOB. by(hepHas eMKOCTb BOZHBIX
CHCTEM Ha ITpUMepe METAIIOB-TOKCHKAHTOB. POb TyMHHOBEIX
KUCIIOT. 3arpsi3HCHUE BOJHBIX CHCTEM TSDKEIBIMH METaJUIAMH.
XuMHuecKoe paBHOBECHE B BOJIHBIX cucTeMax. PactBopumocth
COCTMHEHHH TSDKENBbIX MeTamIoB. [IponsBeieHne pacTBOPHMOCTH.
KoMrutekcHbIe coeIMHEHHS TSXKEIbIX MeTAIIoB. DakTopHI,
OIIPEIEIAIOIINE MUTPALIUIO TSKETIBIX METAIIIOB B BOAHBIX CUCTEMAX.
@DopMsI CyIIECTBOBAaHUS U MOBEJEHHE HEKOTOPBIX TSHKEIIBIX
METaJIOB B IPHPOIHBIX BoAaxX. 'a3bl, paCTBOPCHHBIE B BOAHBIX
cucteMax. MexaHmn3M abcopOIyy ra3oB Ha IPUMEpPE YIIEKUCIIOTO
rasa, kucyopona. Ilytn nmocrymieHus a3ota u pocopa B BOJHEIC
cucteMbl. MexaHU3MBbI X MpEeBpallleHud U BIUSHUE Ha CBOMCTBA
BOJHBIX 00BEKTOB. 3arpsI3HEHNE BOJHBIX CHCTEM OPraHHYECKUMHU
BemectBaMu (He(Th, [TAB), BIusHIE OpraHMYecKUX BEIIECTB HA
CBOICTBA BOJHBIX CHCTEM.

OcHoBHbIE (DU3UKO-XUMHYECKHE MPOIIECCHI, TPOTEKAIOLIHE B
moyBax. [ToBeneHne TAKENBIX METAJUIOB M MECTHUIHIOB B OYBaX.
XapaKkTepUCTHKH TI0YB: TPaHyJIOMETPHUCECKHI COCTaB, 00BEM MOp,
THTPOCKOIMYHOCTH, pH, HoHOOOMEHHas1 eMKOCTh. COpOIIMOHHBIE
LEHTPBI YACTHI] TOYBBI. AJICOPOLHS TAKEIBIX METAIIOB.
OcaxeHne 1 pacTBOPEHHE, IPOTEKAOINE B TOYBax. Peakium
TSDKEITBIX MeTaluioB. [Ipeobpa3oBaHie OKCHIOB METAIIOB B
pacTBOpUMEIe (OPMBI THAPOKCHIOB, KAPOOHATOB, THAPOKapOOHATOB
U 1p. AfcopOuusi HOHOB METAJI0B HA HOHOOOMEHHBIX IIEHTPax
MOYBEHHBIX yacTul]. O6pa3oBaHNE MaTONOABIKHBIX KOMITIEKCHBIX
coenHEeHHH ((yIbBaTEL, TyMaThl) C OPTaHUIECKUMH BEIECTBAMHU
MTOYBEL. XenaToo0pasyronye KOMIUIEKCH o4B. O0pa3oBaHue
BHYTPHKOMIUIEKCHBIX X€aTOB MeTanoB. OKHUCIIUTENBHO-
BOCCTaHOBHUTEIIBHBIE IIPOIIECCHI B MOuYBax. I[ofKUCIEHHE TOYB.
INommenaunBanue Mo4B. BiusHIe HOHU3UPYIOMETO H3IyYCHHS HA
OKPY>KaIOIIYIO Cpeny.

OIIK-1

Hroro

Uroro 3a cemectp

10

Hroro

10

5.3. KoHTpoO/IbHBIE PA0OTHI

He npenycMoTpeHo y4eOHbBIM MI1aHOM

5.4. JlabopaTopHbIe 3aHATHS

HanmenoBanue mabopaTopHbIX paboT MpuBeeHO B Tadnuie 5.4.
Tabmuma 5.4 — HaumeHoBaHue 1a00paTOpPHBIX padboT
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Hazpanus pa3nenos (tem) HanmenoBanue mabopaTopHbIX Tpynoemkocts, | Dopmupyemsbie
JTUCIUTITUHBI pabort q KOMITETCHIINH
4 cemecTp
2 Xumuueckue u pusuko- | OnpeneneHue KOHIICHTPAIHH 4 OIIK-1
XUMUYECKUE METObI BEIIIECTB METO/I0M (pOTOMETpUHU
aHajn3a BEIIECTB U OrnpezenieHne KOHIICHTPALUU 4 OIIK-1
MaTcpuajioB BEILIECTB METOJaMHU KUCIIOTHO-
OCHOBHOTO U
MIOTEHLIMOMETPUYECKOTO TUTPOBAHUS
Hroro 8
Hroro 3a cemectp 8
Utoro 8
5.5. llpakTnyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0IHIlE 5.5.
Tabauna 5.5. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmeHoBaHue IpakTUYECKUX Tpynoemkocts, | dopmupyeMsie
JUCIUTUTUHBI 3aHATUHN (CEeMUHAPOB) q KOMITETCHIINH
4 cemecTp
I Tunbl xumMu4eckux cucteM | TUnbl AUCTIEPCHBIX CUCTEM, 2 OIIK-1
Y IIPOLIECCOB B OKPYXAIoLEl |IpUMEHSIEMBIX B
cpezie u TexHocgepe MIPOU3BOCTBEHHBIX MpoIleccax
Oprannueckue COeTMHEHUS U UX 2 OIIK-1
IIPUMEHEHNE Ha IPOU3BO/ICTBE
Peakiuu noHHOro ooMena 2 OIIK-1
IM'moponns 2 OIIK-1
W3menenne pH cpensl npu u30bITKe 2 OIIK-1
BEIIECTB-3arPSI3HUTENCHT
Tsoxensle MeTauibl 2 OIIK-1
Bonxopoanelii mokasareib 2 OIIK-1
Hroro 14
2 Xumudeckue u HU3uKo- Xumudeckue u GU3NKo- 2 OIIK-1
XUMHUYECKHE METO/Ibl aHaJIN3a |XUMHUYECKHE METO/ bl aHaJIH3a,
BELIECTB U MaTEPHUAaJIOB MIPUMEHSIEMbIE B IIEJIIX OLEHKU
COCTOSIHUS OKpY>KaloIlel Cpeibl U
TexHochepsl
HUrtoro 2
3 ®U3NKO-XUMHUYECKUE BpenHble u onacHble XMMUYECKHE 2 OIIK-1
IIPEBPALICHUS BEILIECTB- BEIIECTBA HA 00BEKTAX TEXHOCHEPHI
3arps3HATENEd B ruapocdepe, | M uX BIUSHUAE Ha OKPY>KAIOLTYIO
atmocdepe u memocdepe cpeny
Hroro 2
Hroro 3a cemectp 18
Hroro 18

He npegycmorpeHo y4eOHbIM IIIaHOM

5.7. CamocTosiTesibHass paboTa
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5.6. KypcoBoii npoekT / kypcoBasi pabora




Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadimue 5.7.
Tabmuma 5.7. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Bunasr
Haszpanus pasnenos . | Tpynoemkocts, | @opMupyembie
(TeM) MCHHHHb CaMOCTOSTEIILHOU q KOMITCTCHIIHH DopMBI KOHTPOJIS
paboThI
4 cemecTp
1 Tunel XUMUYECKUX [ToaroroBka k 3auery 5 OIIK-1 3auér
CUCTEM U IIPOLICCCOB B Hanmcanune 7 OIIK-1 Koncnexr
OKPY’Karollel Cpeae u KOHCIIEKTA CaMOTIOATOTOBKH
TexHochepe CaMOIIOATOTOBKH
IToaroroBka x 5 OIIK-1 KonTponbsHas
KOHTPOJIbHOU paboTe paborta
IToaroroska k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 OIIK-1 BricTymiienue
BBICTYIUICHUIO (moknan) Ha
(mokiamy) 3aHATHH
IToaroroska 4 OIIK-1 MynbsTUMeauitHas
MYJbTUMEANHHON Mpe3eHTaLNs
MPE3CeHTaINN
Hanucanue otyera 2 OIIK-1 OTuyer no
MO MPAKTUYECKOMY MPAKTUIECKOMY
3aHATHUIO (CEMUHApY) 3aHATHIO
(cemunapy)
Hroro 31
2 XUMHYECKUE U [ToaroroBka k 3auety 5 OIIK-1 3auéT
(usnko-xumMHuIECKHEe IToaroroBka x 5 OIIK-1 KoutponbHas
METO/Ibl aHAJTU3a KOHTPOJIbHOM paboTe paborta
BEIICCTB N MATCPHATIOB | [T nroToBKa K 2 OIIK-1 JlaGoparopHast
nabopaTtopHoOit pabota
pabote, HarMcaHue
oTyeTa
Hammcanwne oTuera 2 OIIK-1 OTuer no
10 JTa0OpaTOPHOM nabopaTopHOI
pabore pabote
[ToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 1 OIIK-1 BricTymiienue
BBICTYIUICHUIO (moknan) Ha
(mokiamy) 3aHSATUU
[ToaroroBka 2 OIIK-1 MynbsTUMeuitHas
MYJbTUMEANHHON Mpe3eHTaLNs
MPE3CeHTaINN
Hroro 21
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3 ®usuko-xumuueckue |Iloxroroska k 2 OIIK-1 BricTymiienue
IIPEBPALICHUS BEILIECTB- |BBICTYIICHUIO (moknan) Ha
3arps3HUTENCH B (mokiamy) 3aHSATUU
ruapocdepe, atmochepe | [ToaroToBka K 3a4ery 5 OIIK-1 3auéT
u megochepe [ToaroroBka 4 OIlK-1 MybTuMeuiHAs
MYJIbTUMEIUITHON Mpe3eHTAIHS
Mpe3eHTAINH
IToaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 5 OIIK-1 KontponbsHas
KOHTPOJIbHOU paboTe paborta
Hroro 20
Hroro 3a cemectp 72
Hroro 72

5.8. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NIPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUILINHBI, U BUOB

3aHATHI
Bunpl yueOHOI nesTeIbHOCTH
dopmupyembie
Jlex. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab. | pad.
OIIK-1 + + + +  |BblcTyruienue (q0oKjIaa) Ha 3aHATHH, 3a4ET,

Koncnekr camonoarorosku, KontponsHas
pabota, Jlaboparopnas pabdota,
MynpTumenuiinas npesenTanus, OT4eT no
naboparopHoit padore, OTueT mo
IIPAKTUYECKOMY 3aHATHIO (CEMUHApY),
TectupoBanue

6. PeiiTuHroBasi cucremMa /JJisl OLlEHKH yCIIeBAeMOCTH 00y4arouxcs
PeittuHroBasi cuctema He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe U MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHasA JqUTEpaTypa

1. KopoBun H.B. O6mas xumus [Tekcr] : yueOnuk nus sy3oB / H. B. KopoBus. - 8-¢ usn.,
crepeotun. - M. : Beicmas mkona, 2007. - 559 c. : un. - (Ilobenurens KOHKypca Y4eOHUKOB). -
bubnuorp.: c. 546. - [Ipenm. ykas.: c. 547-557. (manuune B oudbnuoreke TYCVYP - 59 3k3.).

2. lepsabun, B. A. ®usnueckas XUMHsI TUCIIEPCHBIX CHCTEM : yueOHoe mocodue s By30B / B. A.
Hepsioun, E. I1. @apadonrosa ; non Hayd. pea. E. A. Kynemosa. — M. : U3natensctBo FOpaiir, 2018. —
86 c. [DMeKTpOHHBII pecypc]: — Pexuwm poctymna:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.

3. ®u3uUKO-XMMHUYECKHE METOIbl aHanu3a: YuebHoe nmocodbue / M. B. Tuxonosa - 2017. 71 c.
[DnexTpoHHEI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7052.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. CapoBuukoBa JI.K. Dkosiorus u oxpaHa oOKpy>kKaroiiei cpelibl Npyu XUMUYECKOM 3arps3HECHUU :
Yueb6Hoe nocobue mist By3oB / JI. K. Cagoaukosa, /[. C. Opnos, . H. JlozaHoBckas. - 3-¢ u3m.,
nepepad. - M. : Beicuras mkoma, 2006. - 333[3] c. : Ta6xa., wi. - (s BeICIIUX yYEOHBIX 3aBEICHUN )
(Oxpana okpysxarorieit cpesipl). - bubnumorp.: ¢. 320-322. (Hanuuue B 6ubmuoreke TYCVYP - 50 3k3.).
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2. Wykwun, E. JI. Konnonanas xumus : yueonuk s By3os / E. JI. ykun, A. B. Tlepuos, E. A.
AwmenuHa. — 7-e u3f., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 444 c¢. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. ®u3nKo-XMMHUYECKHE TpoLecch B TexHochepe: YueOHo-MeTonuueckuii komrmiekc / M. A.
ExumoBa - 2012. 43 c. [DnexkTpoHHBH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/2077.

2. ®OuU3MKO-XUMHUYECKHE TPOIECCHl B TeXHOchepe: MeToandeckne ykazanus K J1a00paTopHOMY
npaktukymy / WM. A. Exumona - 2012. 83 c. [DnexTpoHHBIH pecypc]: — Pexum gocryma:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COOpHUK 3a7lay U yNpaXxHEHUN Mo o01Iel XuMuu : ydeOHoe mocooue s
akagemuueckoro Oakanaspuara / C. A. Ily3akos, B. A. [TonkoB, A. A. @wmmmnmoBa. — 5-¢ u3., nepepad.
u gon. — M. : U3narensctBo FOpaiit, 2018. — 255 c. [DnexTtpoHHbIi pecypc]: — Pexum noctymna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TlpakTUKyM 1O (PU3HKO-XHUMHUYSCKHM METOJaM aHaiu3a: Y4eOHO-MeTOANIEeCKoe mocooue s
OpTaHM3AINH MPAKTHYECKUX 3aHATHH, JIA0OPATOPHBIX pabOT U CAMOCTOSATEIHHON PabOTHI CTYIEHTOB / M.
B. TuxonoBa - 2017. 74 c. [DnexTtpoHHBIH pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/7094.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
Y3 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M1 HHBAJIUOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3y4yeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOHM U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUIIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIA, YuyeOHast
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MpPOBEIECHUS
3aHSATUM CEMUHApPCKOr0 THIA, NMOMEIIEHHE [JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTALlUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
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634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 423 ayn.
Onucanue uMeroLerocs 000pya0BaHus:
- TeneBuzop LED 47";
- CucremMa MUKpOKIIMMATA;
- MarauTHo-MapKepHas JocKa - 2 IT.;
- Ikad;
- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:
- Adobe Acrobat Reader;
- Google Chrome;
- Kaspersky Endpoint Security;
- Microsoft Office 2010;
- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

Jlabopatopust XUMHH: yueOHass ayAUTOPHs A NMPOBEACHUS 3aHATUM NMPAKTUYECKOTO THUIIA,
yueOHas ayIuTOpHUs AJIsl NMPOBEACHUS 3aHATHH 1a0OpaTOpHOTO THUIA, ydeOHAs ayauTOpHUs A
MIPOBECHHUS 3aHATUI CEMUHAPCKOT0 THIIA, TOMEIIEHUE JIUIsl IPOBEICHHSI TPYIIOBBIX U HHIUBUAYIBHBIX
KOHCYJIbTALlUH, TOMEIICHHE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 424 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- Ph-meTp nopTaTuBHBIN;

- AHanu3aTop KUAKOCTH;

- Becsl anekrponnsie AND HL-100;

- [IpeobpazoBarens Toka (Tpanchopmarop);

- CucreMa BEHTUJISIINAM;

- MarauTHO-MapKepHas J10CKa;

- CTeHKa yrJoBas CO CTEKIIOM;

- llIxad BBITSKHOM;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁ?:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl KoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
1 Tumbr xumuaeckux cuctem u | OINK-1 BricTymienne [TIpumepHbIil nEpeYeHb TEM
MIPOIIECCOB B OKPYKAIOMIEH (mokyam) Ha JUTSL BBICTYTIIEHUS (IOKIIana)
cpene u TexHocdepe 3aHATUU Ha 3aHITHH
3auér Ilepeuens BOPOCOB ISt
3a4era
Koncnekr IIpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHTtponbHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)

KOHTPOJIbHBIX paboT

TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM

Mynstumenuitnas | IIpuMepHBIN iepedeHb TeM

[IPE3EHTALNS JUISL MYJIbTUMETUIHBIX
IIPE3EHTALUN

Otuer o TeMbl NpaKTUYECKUX 3aHATHN

IIPaKTUYECKOMY

3aHATHIO

(cemuHapy)
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2 XuMu4eckue 1 Pu3uKo- OIIK-1 BeicTymuienue [IpumepHbIil nEpeYeHb TEM
XUMHUYECKHE METO/IbI aHATIN3a (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
BELIECTB U MaTEPUAJIOB 3aHATUU Ha 3aHITHH
3auér [lepeuenb BOIIPOCOB IJIst
3ayeTa
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
Mynstumenuitnas | IIpuMepHBIN IepedeHb TeM
IIPE3EHTALNSA JUTSL MYJIbTUMETUAHBIX
Ipe3eHTalNN
Otuet no Tewmbl 1abopaTopHBIX PabOT
n1abopaTopHOit
pabore
3 OU3UKO-XUMUYECKUE OIIK-1 Brictymienne [IpuMepHBIil IEpedYeHb TEM
MIpEBpaIICHUS BEIIECTB- (mokam) Ha JUTSL BBICTYTIIEHUS (IOKIIana)
3arpsisHUTeNel B ruapocdepe, 3aHATUU Ha 3aHSATUU
atMocdepe u negocdepe 3auér [Tepeuens BonpocoB Jist
3aueTa
KoHnTtponbHas [IpumepHBIil nepeueHb
pabota BapHUaHTOB (3a/1aHUHN)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
Mynbsrumenuiinas | IIpuMepHBIN IepedeHb TeM
IIPE3EHTALNSA JUTSL MYJIbTUMETUAHBIX
MpE3EHTALNI

Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuma 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HaAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MIpUMEHEHUE
yMEHUe HaBBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

(HEyAOBIETBOPUTENBHO) | UJTU

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. B kakoii cioif atmocepbl B IEpBYIO ouepe/b MOMaaat0T ¢ TOBEPXHOCTH 36MJIM Ta3000pa3HbIe
npumecu? A) meszocdepa; b) tpomocepa; B) nonocdepa; I') ctparochepa

. AKTHUBHBIE TPYNIUPOBKU aTOMOB, o0Opasyrouiuecss B aTMocdepe B pe3yibTaTe MpPOTEKaHUs
(hOTOXMMHUYECKUX PEeaKIMii, Ha3bIBAIOTCA...A) TpoToHBI;, b) anbda-uactunsl; B) panukans; 1)
YTIE€BOAOPOIbI

. Kakoii ra3, comepskammiicst B armocdepe, crmocoOeH 3a1epKUBaTh WA 0CIa0iaTh BpeaHoe Y d-
uznydenue? A) a3ot; b) o3on; B) kucnopon; I') yrinekucnsiii ras

. Kakoii Tun peakumii JIS)KUT B OCHOBE MPOIIECCOB TOPEHMS, B3PbIBA, POTOXUMHUECCKUX PEAKIIHH,
nonuMepuszanuu? A) monHoro oomena; b) nmenusie; B) okucnenus-socctanoBienus; )
KOMILJIEKCOOOpa30BaHUs

. IIponiecc, mpu KOTOpOM MoOJIeKyJia moryoinaer GOTOH U Ha MEePBOM dTale MEPEXOIUT B
ctabunbHOEe BO3OYXJIEHHOE COCTOsSHHE, Ha3bpiBaeTcs: A) doromonuzanus; b)
dbotonucconmanus; B) npenaucconmanus; ') dparmenTanus

. Kakue BemecTBa cnocoOCTBYIOT 3a007a4MBaHUI0 BOJOEeMOB? A) NMpPOM3BOJHBIC a30Ta U
docdopa; b) Heopranmdeckue KUcIoThl;, B) Tspkenbie MeTaiuibl; [') TYMUHOBBIE KUCIIOTHI.

CornacoBaHa Ha noptane Ne 73120 14



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

PN

10

11

. Kakoif xuMuueckuit 2JIeMeHT IO aeT B BOAHYIO Cpeay MPpU cOpocax ¢ MPEeANPUITHI OTXO/I0B,

coJIep KalIuX YuCTAIMe U Motorue cpencta? A) azor; b) pocdop; B) cepa; I') ammuaxk.

. Kakum nytem MoOryT pa3pyliaTbcsi OpraHMYECKUE COEJUHEHHS CHHTETHYECKOTO

MPOUCXOXKICHUA? A) OMOXMMHUUYECKOE OKHCIICHHE C TTOMOIbIo OakTepwuii; b) 6poxenne; B)
dboToxumMuueckoe okucienue; ') He pa3pymaroTcss HA OJTHAM M3 TIEPEUHUCIICHHBIX CIIOCOO0B

. Tsxensie MCTaJlJIbl, KOTOPBIC ABJIAIOTCA KOHCCPBATHUBHBIMHU BCIICCTBAMMU: A) KEJIE30, MEIb,

MHK; b) Mapranei, xpoM, HuKenb; B) Hatpuid, kanuid, kaneuuii; ) Oapuii, paauii, CTpOHIIHAA.
Houbl ¢ 00onbIINM 3apsioM...A) IpoyHee yAEpKUBAIOTCA B COCTaBE MUHEPAJIOB U TBEPbIX
O0TXO0JI0B; b) mydrne pacTBOpsAIOTCS B IpUPOJAHOU Bojne; B) MurpupyroT ¢ 6o1ee BBICOKOM
CKOpOCThIO; [') MOTYT pactipocTpaHsAThCS Ha OOJIBIIINE PACCTOSTHHUS.

OCHOBHYIO POJIb B 3arpsi3HEHUM TSHKEJIBIMH MeETaljaMH HTrpaioT: A) ancopOeHTHI; b)
B3BEIICHHbIE YacTHIIbl; B) koMIuiekcHble coequHenust; ) paaukans.

3akuclIeHre BOJ0eMa Ha0JII01aeTCsl B TOM Cllydae, €Ciu...A) KUCIOTHOCTh BOJIbI MeHbIIE 5; b)
IEJIOYHOCTh BojoeMa yMmeHbmaetcs B 10-15 pa3; B) npeswimena senuuuna [1P; ') npu
BBINA/IEHUU KUCIOTHBIX J0XKIEH.

KonuuecTBo TOKCHMKaHTa-3arpsA3HUTEN, MONAJaHNEe KOTOPOro B BOJIOEM HE HapylIaeT Xoja
€CTECTBEHHBIX MPOLECCOB, Ha3bIBaeTcs: A) mpelelbHas KOHIEHTpanus; b) Tokcuueckas
eMKocTh; B) OydepHas eMkocTb; ') mpenenbHbIii MUHUMYM KOHIIEHTPAIIUU TOKCUKAHTA.

B kakom cioe BOJHBIX MacC COJEPKUTCS OCHOBHAs Macca 3arps3HSIONIUX BemecTB? A)
npuaoHHbie; b) mpomexxyTounsie; B) ocanok; I') moBepXxHOCTHAS IJICHKA.

OT KakuX 4acTUIl MOXXHO OYHCTUTH BOAY TOJBKO C MOMOIIBIO XUMHYECKUX peareHToB? A)
YacTUIIBl KOJUIOUMIHBIX pacTBOpPOB; b) moHbI U Mosekynsl; B) B3BemeHHble yacTuusl; [')
YaCTHIIbI CYCIICH3HIA.

Kakwue BemecTBa BXOJAT B cOCTaB cTpaTocepHbIX a’pososieit? A) okcuasl azora; b) cepHas
KHCIIOTa U cyib(datel; B) Tsokensie Mmetamisr; ') B3BEIICHHBIC YaCTHIIHI.

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

Kakum crmoco6omM BBIBOAATCS M3 aTMoc(epbl Hambolsiee KPYMHBIE YAaCTUIIBI a’dpo30isa?A)
koaryssnusi; b) kousekiust; B) ancopouus; ') cequmenTarusi.

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

Kakoit u3 ¢hakTOpoB omnpenenseT MUTpaIluio KOMIIOHEHTOB HedTu mpu ee posnuse? A)
o0pa3oBaHME KOMIUIEKCHBIX COCIMHEHHH C TsOKENbIMH MeTauiamMu; b) mcmapenue; B)
obOpaszoBanue ocanka; ') Bce OTBETHI BEPHBI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Knaccudukanusa oprannueckux coeauneHuil. IlyTu ux mocTymieHus U BO3JeHCTBHE Ha

OKPYKAIOIIYIO CPE/ly U YelIOBEKa.

. BemecTBa-3arpssHuTenu, pacupocTpaHeHHbIe B negocdepe, ruapocdepe u armocdepe. Ilytu

UX MOCTYIUIEHHSI B OKPY’KAIOLIYI0 CPEAY U TOKCUUECKOE JIEHCTBUE.

CocrtaB u cBoiictBa atmMoc¢epsl. IlyTtu 3arps3Henust arMmocepsl, OCHOBHBIE 3arps3HUTENN U
BIIMSIHUE HA KIIMMaTU4YECKUE U3MEHEHMUS.

XapakTepucTUKa mblIe u a’pozoinieil. IIpoueccsl ux ob6pa3oBaHus M MyTH BBIBOJAA U3
aTMocdepsl.

OcHOBHBIE THIIBI (PU3UKO-XUMUYECKUX MPOLIECCOB B aTMOCdepe.

CBoboaHble panuKkaibl 1 ux oOpasoBanue B atMocgepe. Llennsie peakuuu.

[TpoGiema o30HO0BOTO ciiosi. OOpa3zoBaHUe 030HA B aTMOC(Epe U €ro CBOMCTBA.

Mexanu3Mmbl pa3pyiieHus o3oHa B atMochepe. Llukn xaopa u 6poma. [Ipodiaema 3amenuTenei
bpeoHoB.

[TapuukoBbIit 2P PEKT U ero BIUSHUE HA KIUMAT. XapaKTepUCTUKA TAPHUKOBBIX ra30B. OHU3UKO-
XMMUYECKHE TPOIIECCHI, JIEXKAIFe B OCHOBE BBIBOJIa METAaHA U3 aTMOC(EpBI.

Mexanusm o0pa3oBaHHs KUCIOTHBIX NOXKICH. 3arpsi3HeHUs, MpeIIecTBYIONe 00pa30BaHUIO
KHCJIOTHBIX JOXJAeH. BiusHue KUCIOTHBIX MOXKIEH Ha OKPYKAIOIIYI0 cpeny U OOBEKTHI
TeXHOC(hEpHL.

dopmupoBaHHE cOCTaBa MPUPOAHBIX BOJ. CBOICTBA CIOEB BOJHBIX MacC M UX POJib B (PU3UKO-
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12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

XUMHUYECKHX Ipoleccax B ruspocdepe.

Knaccudukanus 3arps3HeHuit Boa o Ga3oBo-aucnepcHoMy cocTossHuio. CiocoObl yianeHus
3arpsA3HECHHUI.

[Ipoueccsl camoouuniieHust BogoemMoB. bydepHas eMKOCTh BOJAHBIX CHCTEM Ha MpHUMeEpe
METaJJIOB-TOKCUKAHTOB. POJIb T'yMHUHOBBIX KHCIIOT.

3arpsi3HEHHE BOJHBIX CHUCTEM TSIKEJIBbIMH MeTalllaMi. XMMUYECKOE PaBHOBECHE B BOIHBIX
cucreMax. PacTBOpUMOCTbh cOeTUHEHUN TSAXKeENbIX MeTaoB. IIponsBeeHue pacTBOPUMOCTH.
KomruiekcHble coeTuHEHUS TSKEbIX METAJUIOB.

@®akTOophl, ONMPEAENIIONINEe MUTPALUIO TSXKEJIbIX META/IOB B BOAHBIX cucteMax. Dopmbl
CYILIECTBOBAHUS U NMOBEJACHUE HEKOTOPBIX TSHKEIBIX METAJIIOB B IPUPOJAHBIX BOAAX.

["a3pl, pacTBOpeHHBIE B BOJHBIX cHUcTeMax. MexaHu3Mm abcopOuuu razoB Ha NpUMepe
YTJIEKUCIIOT0 ra3a, KUCIOopoa.

[Tytn noctymienus azota u gocdopa B BOAHBIE CUCTEMbl. MeXaHU3Mbl UX MPEBpAILCHUI U
BJIMSTHUE HA CBOMCTBA BOJHBIX OOBEKTOB.

3arpsi3HeHHE BOJHBIX CHUCTEM OpraHWYeckumu BemniecTBamMu (HedTh, [IAB), BiusHue
OpraHMYECKUX BEIIECTB Ha CBOMCTBA BOJHBIX CHCTEM.

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

B3anmonelicTBUE MOHH3UPYIOMIETO H3JIy4EeHUS C KOMIIOHEHTaMH aTMoc(epsl, BOIOU H
BOJIHBIMU PacTBOPAaMHU, TBEPJIBIMU 0ObEKTAMHU U )KMUBBIMU OpTaHU3MaMHU.

Tunel XUMHYECKUX NHPOLIECCOB B ruapocdepe: peakud HOHHOTO oOMeHa, THAPOIHU3,
KOMILJIEKCOOOpa3oBaHuE.

OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE ITpoLecchl. CBOMCTBA METAILIOB.

[Tpomneccrl copbunu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJTOUIHBIX PACTBOPOB, POLECCH OCAKIACHUS U KOATYJISLIIH.

O06pa3oBaHue YMYJIHCUI M KX CBOWCTBA.

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

Ornenka BO3A€HCTBUS BpEIHBIX BEIIECTB HAa OKPYKAIOIIYIO Cpeay U TexHochepy B pe3ysibrare
JEeATEIbHOCTH NIPEAIPUATHI:

11.
12.
13.
14.

[S—
SOV R WD =

XN R WD —

DNEeKTpOIHEPreTHKA

TormBHas TPOMBIIIIICHHOCTD

UépHas MeTairyprus

I[BeTHas meTautyprus

OpyxecTpoeHue

Kocmuueckasi mpOMBIIIUIEHHOCTh

Xumuueckas 1 He(hTeXuMU4ecKast IPOMBIIIIJICHHOCTb
MamuHoCcTpoeHre 1 MeTaioo0padoTka

JlecHasi, nepeBooOpadaThIBaIOIIAs M LEJUTI0I03H0-0yMa)kHasi IPOMBIIIIJICHHOCTD
[TpOMBIIIIEHHOCTh CTPOUTEIBHBIX MaTEPHAIOB
[TueBast IPOMBIIIIIICHHOCTD

MenunuHcKkas IpOMBIIIICHHOCTb

[Tonurpaduyeckast T(POMBIIUIEHHOCTb

Cenbckoe X0351CTBO

9.1.4. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

BemecTBa-3arps3HuTenu, paclipoCTpaHEHHBIE B OKPY KAOIIECH cpesie

@®opMBbI CyIIECTBOBAHHMS M TIOBEICHHE HEKOTOPBIX TSKEIBIX METANIOB B MMPUPOJIHBIX BOJIAX
OpraHuyeckue COeTMHEHUS

Peaxiinu nosHOro ooOMeHa

IM'aaponuz

Bonopoansiit nokazarens pH

OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

KoMiiekcHble coeIMHEHNUS.

[IpousBeneHne pacTBOPUMOCTH.
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10.
11.
12.
13.

Ealb i

JlucnepcHbIe CUCTEMBI.
SBnenue copOiuu.
OMYJIbCUH.
Konnmouaueie pacTBOpHI.

9.1.5. IlpuMepHbBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. BpeIIHI:Ie U OIIaCHBbIC XMMHUUYCCKHEC BCIICCTBA Ha 00BEKTax TGXHOC(I)epBI 1 UX BJIMAHHUC Ha

OKPYXKaroUIyIo cpeay

THIBI IPOMBILIUIEHHBIX TPOU3BOICTB U UX BIUSHHUE HA SKOJIOTMYECKYIO O€30MIaCHOCTb
DU3UKO-XUMUYECKHE METO/IbI KOHTPOJIS BELIECTB U MAaTEPUAIIOB

PU3UKO-XUMHUYECKUE IPEBpPALICHUS BEIIECTB-3arps3HUTENIEH B OKpYXKalIIEH cpelne u
TexHochepe

TunuyHele BeleCTBa-3arpPsI3HUTEIN U TUIIbI JUCIIEPCHBIX CUCTEM

9.1.6. [IpuMepHBbIii NepevyeHb TeM AJIs1 MYyJIbTUMEINHHBIX MPe3eHTAIHI

OueHka BO37eHCTBUSL BPEIHBIX BEIIECTB HAa OKPYKAIOLIYIO cpelly U TexHochepy B pe3yibTare
NeSITeIbHOCTH MPEeANPUATHI:

11.
12.
13.
14.

Nk W=

N —

._.
SN h WD —

DJIEKTPOIHEPTETUKA

TonnuBHAsS TPOMBILIUIEHHOCTb

Uépnas MmeTautyprus

[[BeTHast MmeTamtyprus

OpyxecTpoeHue

Kocmuueckasi mpoMBIIILIEHHOCTD

XuMuyeckasi 1 HeTeXuMudeckasi IpOMBILIUIEHHOCTb
MarmuHoCcTpoeHre U MeTauioo0padoTKa

Jlecnas, nepeBooOpabdaThIBaOIIast M MEJTIOI03HO-0yMaXkHasI TPOMBIILICHHOCTh
[TpOMBINITIEHHOCTH CTPOUTEIBHBIX MAaTEpUATIOB
[TumieBast pOMBIIUIEHHOCTD

MeauuuHcKasi IPOMBIIIEHHOCTD

[Tonurpaduueckas mpOMBIIIIIEHHOCTh

Cenbckoe X0341iCTBO

9.1.7. TeMbl NpaKTUYECKUX 3aHATHI

Peaxiuu nonHoro ooMeHa

I'unponns

N3menenue pH cpezpl npu U30bITKE BELIECTB-3arpsi3HUTENEH
Tsxenble MeTaIUTbI

Bonopoansliii nokasaresns

9.1.8. TembI J1aGopaTOPHBIX padoT

. Ompenenenne KOHLEHTPALMU BELIECTB METOAOM (HOTOMETPUU
. Onpenenenue KOHLEHTpPAalUMU BEHIECTB METOJaMU KHCIOTHO-OCHOBHOTO U

MOTCHIUOMETPHUICCKOI'0O TUTPOBAHUA

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU

CornacoBaHa Ha noptane Ne 73120 17



HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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