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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. V3yuyeHue TEOPETUYECKUX OCHOB XMMHUYECKUX U (PU3UKO-XUMHUUYECKUX METOJOB aHajIu3a 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 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-1. Cniocoben
[IPUHUMATh Y4acCTUE B
MMPOBCACHNHN HAYyYHO-
HCCJICIOBATEIILCKUX H
OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK 1Mo
OTACJIbHBIM pasjaciiaM
TEMBI

I1K-1.1. 3HaeT npuHUIUIIBI
NPOBE/ICHUS HAYYHO-
UCCIIEIOBATEIBCKUX PadoOT

3HaeT MeTO/Ibl KOHTPOJIS U OLEHKU COCTOSTHUS
OKpY’KaloLIeH Cpe/ibl; IEPEUUCIISIET OCHOBHBIE
TUIIBl XUMHUYECKUX CUCTEM U IIPOLIECCOB B
OKpYXKarollel cpesie u TexHochepe;
OIHCHIBACT (PU3UKO-XMMUIECKHE MPOIIECCHI,
CBSA3aHHbIE C NIPEBPAILIEHUEM XUMUYECKUX
BEIIECTB B OKPYJKAIOILEH cpesie U TeXHOochepe
101 BO3/JICIICTBUEM €CTECTBEHHBIX U
aHTPOIOI€HHBIX (PAKTOPOB

[IK-1.2. YMeeT npuMeHsITh
MIPUHIIMIIBI IPOBEACHUS
HAYYHO-HCCIIeI0BATEIbCKUX
pabor

BrrsiBisieT sKoorndeckue mpooaemMsl Ha
OCHOBE TEOPETHUYECKUX 3HAHUHA O TUITHYHBIX
BEIIECTBAX-3arPS3HUTEISAX U UX
MPeBpaIleHIsIX B OKPYKaroIIeH cpeie U

TexXHOC(]epe; yMeeT IUIaHuPOBaTh MTPOBEACHNE
HAYYHO-HCCIIEIOBATEIBCKUX PAa0OT B LIENSIX
OIIGHKU COCTOSIHUSI OKPYIKAIOIIEH CPEJIbI.

[1K-1.3. Bnageet 0a30BbIMUH
HaBbIKAMU MPOBEJICHUS
Hay4HO-UCCIIEA0BATEIIbCKUX
pabot

Brnageet HaBbIKaMU SKCIIEPUMEHTATBHBIX
UCCIEA0OBaHUM IJIs1 OLIEHKHU COCTOSIHUS
OKpPY’KaroIIeH cpe/ibl

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

o Beero |Cemectpsl
Bunbt yueOHOM nesTeNbHOCTH
4acoB |3 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresieM, BCero
IToaroroBka k 3auery 18 18
Hanucanue KoHCIIEKTa caMONOATOTOBKHU 12 12
[ToaroroBka K TECTUPOBAHUIO 12 12
BrinonHeHne MHANBUAYAIBHOTO 3a/1aHUS 4 4
[TonroroBka K BBICTYIIJIEHUIO (JIOKIAY) 10 10
[ToaroroBka MyJIbTUMEIMMUHON MPE3ECHTALIUN 12 12
BrlinonHeHne nNpakTUYeCKOTo 3a/1aHus 4 4
O0mas Tpy10eMKoOCTh (B 4acax) 108 108
Oo0mas TpyroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MpPUBEICHA B
tabiuue 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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Jlek. Bcero gacos
[Tpak. | Cam. dopmupyembie
HasBanust paznenos (TeM) JUCHUILIUHBI 3aH., (6e3
3aH., 9 |pal., 4 KOMIIETEHIIHN
q 9K3aMEHA)
3 cemecTp
| Tunbl XUMUYECKUX CUCTEM U MPOLIECCOB B 8 14 26 48 I1K-1
OKpY’Kalollel cpezie u TexHocepe
2 Xumuueckue u (PU3UKO-XUMHYECKUE 4 2 24 30 IIK-1
METO/Ibl aHAJIN3a BEIIECTB U MATEPUAJIOB
3 OU3NKO-XUMUYECKHUE MTPEBPAILICHUS 6 2 22 30 ITK-1
BelIeCTB-3arpsi3HUTENeH B ruapocdepe,
atMocdepe u negochepe
Hroro 3a cemectp| 18 18 72 108
Hroro| 18 18 72 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — Coneprkanue pas3zienos (TeM) TUCHUILIMHBEI (B T.4. IO JEKIHUSIM)

HasBanwus paznenos (Tem)
JACITUTLTAHBI

Coneprxanue pa3ienoB (TeM) TUCIUTUTAHEI (B T.9. TIO JISKITHSIM)

TpynoemkocTsh
(JIeKITMOHHEIE
3aHATUA), 4

dopmupyemble
KOMIIETCHLIUU

3 cemecTp

1 THUIbI XUMUYECKUX
CHCTEM U IPOLIECCOB B
OKpYy>Karole cpene u
TexHocepe

OOmue cBeeHus 0 TUIIaX XUMUYECKUX CHCTEM U MPOLECCOB,
IIPOTEKAIOIIMX B TEXHOC(EPE U OKpYy’Karollell cpeie. DNeKTPOIUTEI,
ANEKTPOIUTHYECKas! TUCCOIMaIys. Peakini HOHHOTO OOMeHa U
XapakTepHble AJs HUX IPU3HAKU. [ UIposn3 B BOAHBIX Cpelax.
OcHOBHBIE THIIBI THApOIHU3a coneid. CTaquu ruponusa u
BO3MO>KHBIE IPOAYKTHL. IOHHOE Ipon3BeaieHue BoIbl. BogopoaHbit
mokasareins. Peakiust cpeasl pactBopa. OKHCIUTEIBHO-
BOoccTaHOBUTeNbHBIE peakuuu. Tunsl OBP. Kommnekchsle
coepuHeHus. Peakiuy koMiiekcoobpa3oBanus. PactBopuMocTs
BelecTs. IIponsBenenue pacTBOPUMOCTH. JlucrepcHble CHCTEMBI.
Cycnensuu. [Topomiku. [Tactel. Omynbcun. KolouaHbie pacTBOPEHI.
BeicokoMonekysipHble coequHenus. I'eny, cTyanu. SIBnenue
copbimn. Ancop6ums u abcopouus. Mizorepma ancopOumu.

TIK-1

Hroro

CornacoBaHa Ha noptane Ne 72115




2 Xumudeckue u (PU3NKO-
XUMUYIECKUE METOJIBI
aHaJIM3a BEIECTB U
MaTepuaIoB

[Ipenmer ananutnyeckoit xumuu. KauecTBeHHbli u
KOJIYeCTBeHHBIH aHanu3. Kiraccndukarms MeTo1oB aHammsa:
XUMHYECKHUe, pusznueckue, GU3UKO-XUMUICCKHE METO/IBL.
XapaKkTepUCTUKU METOAOB aHANIN3a: IPeiesl OOHAPYKEHHS,
JMaIa30H OIpPeAEIIEMBIX COAEPKaHUM, OCHOBA, IPUMECH.
Ananutndeckuil curnai. IHTEHCUBHOCTD U pa3pelaronas
CIOCOOHOCTh aHAIUTUYECKOTO curHaia. CeneKTUBHOCTb,
cneuuGpUIHOCTb ¥ SKCIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
pa3BUTHsA aHANUTHYECKON XuMuu. [IpeaMeT aHaIUTUYECKON XUMUM.
KauecTBeHHBII 1 KOJNMUECTBeHHBIH aHanmn3. Kitaccnguxkarms
METO/OB aHAJIN3a: XUMUYeCKue, Gu3nueckue, GU3NKo-XxUMUIECKUe
MeTOAbl. XapaKTepUCTHKH METOIOB aHaIM3a: mpeaea oOHapyKeHus,
JMaIa30H OIpPeAEIIEMBIX COAEPKaHUM, OCHOBA, IPUMECH.
Ananutnueckuii curnan. THTeHCHBHOCTD M pa3peraromas
CIOCOOHOCTh aHAIUTUYECKOTO curHaia. CeneKTUBHOCTb,
cnenuGUIHOCTb ¥ SKCIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
Pa3BUTHS aHATUTHYECKON XUMUHU. DU3UKO-XUMAIECKAE METOIBI
aHaNm3a " UxX npenmyecta. Kiaccudukanms Gu3nKo-XUMIYeCKIX
Meto1oB aHanu3a. [Ipsamelie u kocBeHHble DXMA. DTanoHHble U
oe3sramonasie DXMA. OCHOBHBIE METOABI KOJIMYECTBEHHOTO
OIIpeIeNICHUs: METO] TPaJAyHPOBOYHOHN (PyHKINH (CTaHAAPTHOU
CEepHM), METOJI CTAaHIAPTOB, METOJI CTAHAAPTHHIX 100aBOK. DI3HKO-
XMMUYECKUE METO/Ibl aHAIM3a U UX NpeumyiecTBa. CIEKTphI U UX
xapakTepucTHKH. CHeKTpaabHbIe METO/Ibl aHAJIN3a: IMUCCHOHHBIE,
pedpakironHsie, a0COPOLOHHBIE, METOABI paccesHus. OnTHueckue
MeTofs!I aHaIH3a. Bo30yxaeHHoe cocTostHue aToMOB. CTIeKTpaIbHBIE
uHUU. CIIEKTphl UCITyCKAHUS U IOTJIO0IIEHHs. ATOMHO-
9MHCCHOHHAS CIIEKTPOCKOIHsL. MOHOXpOMATH3AIMS U3ITyYEHHS.
Mertoap! peructpanuu ciekTpoB. KonmuecTBeHHBIN 1 Ka4eCTBEHHBIN
a"anu3 B ADC. AToMHO-abcopOIIMOHHAs CIEKTPOCKOIIHNSI.
OnTrueckast mIoTHOCTL. KonnuectBeHnslii ananu3 B AAC. Metoibl
MOJICKYJIIpHO-a0copOI1oHHOr0 aHanu3a. Konopumerpusi.
Koaddumment nponyckanus. 3axon byrepa-Jlambepra-bepa.
MonspHBIH K03 QUITHEHT TorIonieHIsS. MeToab! KOJIMYeCTBEHHOTO
aHanm3a B (poTokonopuMeTpr. Kinaccupuxarys >1eKTpoI0B:
IIEpPBOro POJa, BTOPOTO PoJa, PEAOKC-3IEKTPOAbl, MEMOpaHHbIE
(MOHCeNEeKTUBHBIE) dJIEKTPOAbl. HINKATOpHBIE 2JIEKTPOABI,
JJIEKTPO/Ibl CPABHEHUS, BCIIOMOIATENIbHBIE JIEKTPOJBL.
ONeKTpOAHBIE IPOLECCH B paCTBOpaX. DIEKTPUUECKOE
COIIPOTHBJIEHUE PACTBOPA. Y IeIbHAsl U SKBUBAJICHTHAs
9NEKTPONPOBOTHOCTD. [IpsiMast 1 KOCBEHHas! KOHIYKTOMETpUSI.
Konnyxromerpuueckoe TurpoBanue. OnpeseneHue BOJOPOIHOIO
II0Ka3aTelis C IOMOLIbIO oTeHIHOoMeTpuH. IloTeHIIoMeTprudecKkoe
TUTPOBAHMUE.

IIK-1

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

Cocrtas u cBoiicTBa atmMmocdepsl. [TyTu 3arps3aeHns atMochepsl,
OCHOBHBIE 3arps3HUTENH U BIUSHUE Ha KIUMAaTUIECKUE U3MEHEHUSL.
XapakTepucTuka Inelieit u asposoneii. [Iporeccsl ux oopazoBaHus 1
IIyTH BBIBOJIA

n3 atMocdepsl. OCHOBHBIC THITHI (PH3UKO-XUMHUIECKHX MPOIECCOB B
atMocdepe. CBoOOIHBIE paJuKalkl M UX 00pa3oBaHHE B aTMOChepe.
Hennsle peakuun. IIpodiema o3oH0BOrO ciost. O6pazoBaHKe 030HA
B atMoc(epe 1 ero cBoiicTBa. MexaHN3MBbI pa3pylICHUS 030HA B
armocdepe. Luxi xiopa u 6poma. [Ipobiema 3amMeHnTENCH
¢peoHoB. [TapHUKOBEII 3(PeKT 1 ero BIUsSHHUE HA KIIMaT.
XapakTepuCTUKa NAPHUKOBBIX ra30B.

@Du3NKO-XMMHUUECKUE MPOLECCHI, JIeXKaIlle B OCHOBE BBIBOJIA METaHA
n3 atMocepbl. MexaHnu3m o00pa30BaHHs KUCIOTHBIX JOXKICH.
3arps3HeHHs, IPEAISCTBYIOMIE 00pa30BaHUIO KUCIOTHBIX JOXKICH.
BinsiHue KMCIOTHBIX NOKIEH Ha OKPY’KaIOLIYIO Cpelly U

00BEKTHI TEXHOCHEPHI.

®opMupoBaHUe cOCTaBa IPUPOIHBIX BOJ. CBOICTBA CI0€B BOAHBIX
Macc ¥ UX poJib B (PM3UKO-XUMHUYECKHX MpoIeccax B Tuapocgepe.
Kiaccudukanus 3arps3HeHni BoJ 10 (pa30BO-IHCIIEPCHOMY
coctostHu0. Crioco0bl yJalleHus 3arpsi3HEHHIA.

Ipormeccs! camoounIeHns BOJOEMOB. bytepHas eMKOCTb BOAHBIX
CHCTEM Ha IIPUMEPE METAJUIOB-TOKCUKAHTOB. POJIb T'yMHUHOBBIX
KHCIIOT. 3arpsI3HEHUE BOIHBIX CUCTEM TSDKEIBIMU METaJIJIaMU.
XuMHUECKOe paBHOBECHE B BOJIHBIX cucTeMax. PactBopumocth
COCIMHEHHMH TSDKEIBbIX MeTasuoB. [Ipon3BeieHre pacTBOPHUMOCTH.
KoMrutekcHBIE cOeAMHEHHS TSHKENBIX MeTaIUIOB. DaKkTopEI,
OIIPEJEISIOIUE MUTPALIUIO TSKETBIX METAIOB B BOJHBIX CUCTEMAX.
@opMBI CyIECTBOBAHUS U MTOBEJEHHE HEKOTOPBIX TSKEIBIX
METaJIOB B IIPUPOIHBIX BOJax. ['a3bl, pACTBOPEHHBIE B BOAHBIX
cucteMax. MexaHn3M abcopOIMy ra3oB Ha PUMEpPE YTIEKUCIOTO
rasa, kaciopona. Ilytn moctymienus a3ora u ¢pocdopa B BOTHBIC
cucteMbl. MexaHU3MbI UX MPEeBpAILlEHU U BAUSHUE Ha CBOWCTBA
BOJHBIX 00BEKTOB. 3arpsI3HEHNE BOJHBIX CHCTEM OPraHHYECKUMU
BemecTBaMu (He(Th, [IAB), BIusHIE OpraHUIecKIX BEIIECTB HA
CBOICTBA BOJHBIX CUCTEM.

OcHoBHbIE (HU3UKO-XUMHUYECKHE MPOIIECCHI, TPOTEKAIOLIHE B
moyBax. [ToBeneHHe TSHKENBIX METAIIOB M ECTUIHIOB B OYBAX.
XapaKkTepUCTHKH TI0YB: TPaHyJIOMETPHUCCKHIT COCTaB, 00beM HOp,
THTPOCKOIIMYHOCTH, pH, HoHOOOMeHHast eMKOCTh. COpOIIOHHEIE
LEHTPBI YaCTHIL TOYBBI. AICOPOLUS TSDKENIBIX MeTamoB. OcaxeHue
U PacTBOPEHHUE, IPOTEKAIOIIHE B OYBaX. Peaknuu TsKembIx
MeTtainos. [IpeoOpa3oBaHne OKCHIOB METAIIIOB B PACTBOPHMBIE
(OPMEI THIPOKCHIOB, KapOOHATOB, THPOKaPOOHATOB H JIp.
Ancop6uusi HOHOB METAJIOB HA HOHOOOMEHHBIX LIEHTpax
oYBEHHBIX yacTull. O6pa3oBaHNE MAJIOIOABIKHBIX KOMIIIEKCHBIX
coeTMHEHHUH ((yIbBATHI, IyMATHl) C OPTaHUIECKUMH BEIECTBAMU
OYBEL. XenaTooOpasyromye KOMIUIEKCH TouB. OOpa3oBaHue
BHYTPHKOMILIEKCHBIX X€aTOB MeTaJnoB. OKUCIUTENBHO-
BOCCTaHOBHTEIIbHBIE NIPOIIECCH] B MOYBax. IlogkuCIeHHE TOYB.
IommenaunBanue No4B. BiausHIE HOHU3UPYIOMETO H3TyICHHS Ha
OKPYKAIOLIYIO Cpeny.

IIK-1

Hroro

Wroro 3a cemectp

18

Hroro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaumeHnoBaHue npakTH4ecKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabmmma 5.3. — HaumeHoBaHue MpakTUYECKUX 3aHATHH (CEMUHAPOB)

JUCHUITIINHBI

Hazpanus pa3nenos (tem) HanmenoBanue npakTHYECKUX TpynoemMKkocCTs,
3aHIATUN (CEMUHAPOB) q

dopmupyemsie
KOMITETECHIINH

3 cemecTp
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1 Tunbl xumMudeckux cucrteM | Peaxiiuu moHHoro oOMeHa 2 TIK-1
¥ IPOLIECCOB B OKPYXKAMOIIEH | ['mpomnus 2 TIK-1
cpezie u TexHochepe Bonopoausiii mokasatens pH 2 IK-1
N3menenue pH cpenbl pu u30bITKE 2 [K-1
BEILIECTB-3arPA3HUTEIICH
Turbl TUCIEPCHBIX CUCTEM, 2 TIK-1
MPUMEHSEMBIX B
MIPOM3BOJICTBEHHBIX MPOIIECCaX
Oprannueckue COeANHEHNS U UX 2 [IK-1
MPUMEHEHUE Ha TPOU3BOICTBE
Tsxenple METaJLITbI 2 IK-1
Hroro 14
2 Xumunueckue 1 (hu3nKo- Xumuueckue 1 (hu3uKo- 2 IK-1
XUMHUYECKHE METO/IbI aHATIN3a |XUMHUYECKHEe METO/IbI aHAIIN3a,
BEIIECTB U MaTEPHUAJIOB MPUMEHSEMBIE B IETSAX OLEHKU
COCTOSIHMSI OKPY KaIOILEl Cpeibl U
TexHochepsl
Hroro 2
3 OU3UKO-XUMHUYECKHE Bpennbie u onmacHble XUMUYECKUE 2 TIK-1
MIpEBpaIICHUS BEIIECTB- BEIIIECTBA Ha 00BEKTAX TEXHOCHEPHI
3arpsisHUTeNel B rupocdepe, |1 uX BIUSHUE Ha OKPY’KAIOIIYIO
atMocdepe u negochepe cpeny
Htoro 2
Uroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi padora
He npemycMoTpeHO Y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass padboTa

Buel caMOCTOSATENBHOM paOOThI, TPYIAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
Tabauia 5.6. — Bujbl caMOCTOSTEIbHOM PAa0OTHI, TPYA0EMKOCTh M (DOPMHPYEMbIE KOMIICTCHIIUN

Buast
HasBanus paznenos (Tem) . | Tpynoemkocts, | Dopmupyembie
CaMOCTOSITEJIbHOM DopMbI KOHTPOJIA
JUCIUILTAHBI q KOMIIETEHIIUU
paboThl
3 cemecTp
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1 Tunel XUMUYECKHUX [ToaroroBka k 3auety 6 I1K-1 3auér
CUCTEM U IIPOLICCCOB B Hanmcanne 4 I1IK-1 Koncmext
OKpYKaroLIeil cpesie u KOHCIIEKTA CaMONOJITOTOBKH
TexHochepe CaMOIOJITOTOBKU
IToaroroska k 4 ITK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 4 IK-1 NupuBunyansHOE
WHJUBUTyIbHOTO 3aJJaHue
3aJJaHMs
IToaroroBka x 4 [IK-1 Brictymienne
BBICTYTUICHHIO (mokman) HA
(mokiamy) 3aHATUU
IToaroroBka 4 IIK-1 MynsTumMenuiHas
MYJbTUMEAUNHON Mpe3eHTalNA
MpEe3eHTalUN
Hroro 26
2 XUMHYECKUE U [ToaroroBka k 3auerty 4 [IK-1 3auéT
(usnko-xuMHUECKHE Hanucanue 4 IIK-1 Koncnekr
MCTO/IbI aHaJIN3a KOHCIIEKTa CaMOIOArOTOBKH
BCIICCTB U MaT€puaioB CaMOIIOATOTOBKH
IToaroroBka x 4 I1K-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 [IK-1 Brictymienne
BBICTYTUICHHIO (mokan) HA
(mokimamy) 3aHIATUN
IToaroroBka 4 IIK-1 MynsTumMenuiHas
MYJIbTUMEAUNHON Mpe3eHTalN
MpEe3eHTalUN
Brinosinenue 4 IK-1 [IpakTrueckoe
MPaKTUYECKOTrO 3aJJaHue
3aJJaHUs
Hroro 24
3 ®usuko-xumuueckue |[loaroroBka k 3ayety 8 IIK-1 3auér
NpeBpalICHUs BCIIECCTB- | HamncaHue I1K-1 Koncnexr
3arpsi3HUTEIICH B KOHCIIEKTa CaMOIOJITOTOBKU
ruzpocdepe, aTMochepe | camonoAroToBKHI
u nesjocdepe [ToaroToBKa K 4 [TK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 I1K-1 BricTynuienue
BBICTYIUICHUIO (mokian) Ha
(moxmnany) 3aHSATHU
IToaroroBka 4 I1K-1 MynsTUMeauiiHAS
MYJbTUMEAUNHON MpE3CHTAUNS
MIPE3CeHTALUN
Hroro 22
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
Bunpl yaeOHo#
dopmupyemsle JESATEIIBHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIINH Jlek. [Tpaxk. Cam.
3aH. 3aH. pao.
ITK-1 + + + Brictymuienue (okIaa) Ha 3aHATHH, 3a4€T,
NupuBunyansHoOe 3ananue, Koncnexr
CaMOIIOArOTOBKY, MyJIbTUMeIMITHAS TIPE3EHTALU,
[TpakTnueckoe 3ananue, TecTupoBaHue

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

MaxkcumanbHbIA MaxkcumanbHbIN MaxcumanbHeli
DopMBI KOHTPOJIS 6am Ha 1-yro KT ¢ | Gamn 3a mepuos Oau 33 nepuon Beero 3a
mexay 2KT nuna | cemectp
Havana cemectpa | Mmexay 1KT u 2KT KoHerl cemecTpa
3 cemecTp
BricTynnenue (nokiian) Ha 5 5 10 20
3aHITHH
3auér 0 0 0 0
NunuBuayansHOE 3a1aHue 10 10 0 20
KoHcnekT camonoaroroBku 0 5 5 10
[TpakTrueckoe 3agaHue 5 5 10 20
TectupoBanue 0 5 5 10
MynbTumeauitHas 5 5 10 20
MPE3CHTALIMS
HToro MakcumyM 3a nepuo 25 35 40 100
Hapacratomum utorom 25 60 100 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYLUHMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.

Tabmuua 6.3 — [lepecyer cyMMBbI 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. KopoBun H.B. O6mas xumus [Tekcr] : yueOHuk nns By3zoB / H. B. KopoBus. - 8-¢ u3n.,
crepeotun. - M. : Beicmas mkona, 2007. - 559 c. : un. - (Ilobenurens KOHKypca Y4eOHUKOB). -
bubnuorp.: c. 546. - IIpenm. ykas.: c. 547-557. (nanuuue B Oubnuorexke TYCVYP - 59 5k3.).

2. lepsabun, B. A. ®usnueckas XUMHsI TUCIIEPCHBIX CHCTEM : yueOHoe mocolue 1 By30B / B. A.
Hepsioun, E. I1. ®apadonrosa ; non Hayu. pea. E. A. Kynemosa. — M. : U3natensctBo FOpaiir, 2018. —
86 c. [DOneKTpOHHBIH pecypc]: — Pexum aocTymna:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CagoBuukoBa JI.K. Dkosorust u oxpaHa OKpy>Karoliei cpeibl Ipyu XUMUUYECKOM 3arpsI3HEHUH :
Yue6Hoe nocobue mist By3oB / JI. K. Cagoaukosa, [[. C. Opnos, U. H. JlozanoBckas. - 3-¢ u3m.,
nepepad. - M. : Beicmras mkomna, 2006. - 333[3] c. : Tabxa., wi. - (s BeICIIUX yYeOHBIX 3aBEICHUN )
(Oxpana okpy>xarorieit cpesbl). - bubnumorp.: ¢. 320-322. (manuuue B 6ubmuoreke TYCVYP - 50 3k3.).

2. WykwuH, 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 ¢. [D1eKTpOHHBII
pecypc]: — Pexxum noctymna: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

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

2. ®OU3MKO-XUMHYECKHE MPOIECCHl B TeXHOchepe: MeToandeckne ykazanus K J1a00paTopHOMY
npaktukymy / WM. A. ExumoBa - 2012. 83 c. [DnexTpoHHBIH pecypc]: — Pexum gocryma:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COOpHUK 3a7lay U yIpaXxHCHUN Mo ob1ield XxumMun : ydeOHoe mocooOue s
akagemuueckoro Oakanaspuara / C. A. Ily3zakos, B. A. [TonkoB, A. A. @wmmnmoBa. — 5-¢ u3., nepepad.
u gon. — M. : U3narensctBo FOpaiit, 2018. — 255 c. [DnexTtponHsIil pecypc]: — Pexum noctymna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TIpakTUKyM 1O (PU3HKO-XUMHUYECKHM METOJaM aHaiu3a: Y 4eOHO-MeTOANIEeCKOe mocooure s
OpTraHM3aINH MPAKTHYECKUX 3aHATHH, JIA00PATOPHBIX pabOT U CAMOCTOSATEIHHON PabOTHI CTYIEHTOB / M.
B. TuxonoBa - 2017. 74 c. [DnexTtpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7094.

5. JlaGopaTOpHBIN MPAKTUKYM IO XUMHH: Y4eOHO-METOAMYCCKOE MOCOOME NI MPOBEIACHUS
1abopaTopHBIX pabOT W OpraHU3alMu caMOCTOsITeNbHOU padoter / M. B. Tuxonosa - 2018. 42 c.
[DnexTpoHHEIH pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7829.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

yqe6HO-MeTO,HH‘IeCKHe MaTCpuaibl OJIA CaMOCTOSITEIIbHON U aYHHTOpHOﬁ pa6OTLI 06yqa}0mnxc51
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHasi ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOPHUSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUIEHUE I NMPOBEACHHS TPYNIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAlli, TOMEIICHHUE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnexr, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarautHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;
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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.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHne 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 noptane Ne 72115 12



1 Tunel xumuueckux cucrem u  |I1K-1 BricTynenue [IpuMepHBIii IepeyeHs TeM
MPOLECCOB B OKPYKAIOLIEH (mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
cpene u TexHochepe 3aHITHA Ha 3aHSATUU
3auér [lepeuenb BOIIPOCOB IJIst
3a4yeTa
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHKE BapUAaHTOB UHAMBHUIYaJIbHBIX
3aJlaHUN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKU |11 KOHCIIEKTOB
CaMOIIOATOTOBKHU
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Mynsrumenuitnas | IIpuMepHBII IepedeHb TeM
[IPE3EHTALNS JUISL MyJIBTUMETUIHBIX
IIPE3EHTALUN
2 Xumu4eckue U Pu3uKo- ITK-1 BeicTynuienue [TIpumepHbIil nEpeYeHb TEM
XUMHUYECKHE METO/bl aHATIN3a (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa/1a)
BEILIECTB U MAaTE€pUAJIOB 3aHATUU Ha 3aHATUH
3auér Ilepeuenb BOIIPOCOB 15t
3aueTa
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOIIOATOTOBKU | ISl KOHCIIEKTOB
CaMOIIOArOTOBKHU
IIpakTrHueckoe TeMbl NpakTU4ECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJlaHNN
Mynbsrumenuiinas | IIpuMepHBIN IepedeHb TeM
[IPE3EHTALNS JUISL MYJIbTUMETUIHBIX
IIpEe3eHTALUN
3 OU3UKO-XUMHYECKUE [IK-1 BeicTynienue [IpuMepHBIil nepeyeHs TeM
IIPEBPALCHUS BEIIECTB- (toxnan) Ha JUISL BBICTYTIIICHUS (JIOKJIa/1a)
3arpsisHUTENeN B rugpocdepe, 3aHATUU Ha 3aHIATUH
atMocepe u mexocdepe 3auér [Tepeuens BOIpoCOB 115t
3auera
Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKU |11 KOHCIIEKTOB
CaMOIIOATOTOBKHU
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Mynetumenuiinas |IIpumepHslil nepedeHb TeM
IIPE3CHTALNSA JUISL MYJIBTUMEUIHBIX
Mpe3eHTalUM

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O
JTUCIUIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. B kakoii cioif atmocepbl B IEpBYIO0 ouepe/b MOMaaat0T ¢ TOBEPXHOCTH 36MJIM Ta3000pa3HbIe

npumecu? A) mesocdepa; b) tpomocepa; B) nonocdepa; I') ctparochepa

. AKTHUBHBIE TPYNIIUPOBKU aTOMOB, o0Opasyrouiuecs B aTMocdepe B pe3yibTaTe MpPOTEKaHUS

(hOTOXMMHUYECKUX PEaKINii, Ha3bIBAIOTCA...A) IpoToHBI;, b) anbda-yactunsl; B) panukansr; 1)
YTIEBOIOPOIBI

. Kakoii raz, comepkammiicst B armocdepe, crmocoOeH 3a1epKUBaTh WA 0CIa0aTh BpeaHoe Y d-

uznydyenue? A) a3ot; b) o3on; B) kucnopon; I') yrinekucnsiii ras

. Kakoii Tun peakumii JIS)KUT B OCHOBE MPOIIECCOB TOPEHMS, B3PbIBA, POTOXUMHUECCKUX PEAKIIHH,

nonuMepusanuu? A) monHoro oobmena; b) nmenusie; B) okucnenus-soccranoBienus; )
KOMILJIEKCOOOpa30BaHUs

. [Iponecc, mpu KOTOpOM MOJIeKyJia moryoinaer GOTOH U Ha MEePBOM dTale MEPEXOIUT B

cTabunbHOEe BO3OYXKJIEHHOE COCTOsSHHE, Ha3bpiBaeTcs: A) doromoHuzamnus; b)
dbotonucconmanus; B) npenaucconmanus; ') dparmenTamus

. Kakue BemecTBa cnocoOCTBYIOT 3a007a4MBaHUI0 BOJOEeMOB? A) NMpPOM3BOJHBIC a30Ta U

docdopa; b) Heopranmdeckue KUcaoThl;, B) Tsokenbie MeTaiubl; [') TYMUHOBBIE KUCIIOTHI.

. Kakoif xuMuueckuit 2JIeMeHT TIOTaaeT B BOAHYIO Cpeay MPpH cOpocax ¢ MPEeANPUITHI OTXO/I0B,

coJIep KaIuX YUCTAIME U Motorue cpencta? A) azor; b) pocdop; B) cepa; I') ammuax.

. Kakum mnytem MoOryT pas3pyliaTbcsi OpraHMYECKHUE COEJUHEHHS CHHTETHYECKOTO

MPOUCXOXKICHUA? A) OMOXMMHUUYECKOE OKHCIICHHE C TTOMOIbIo OakTepuii; b) O6poxenne; B)
dboToxumMuueckoe okucienue; ') He pa3pymaroTcss HA OJTHAM M3 TIEPEUHUCIICHHBIX CIIOCOO0B

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

1MHK; b) mapranei, xpoMm, HuKenb; B) Hatpuid, kanui, kaneuuii; ) Oapuii, paauii, CTpOHIIAA.
Houbl ¢ 00onbIINM 3apsioM...A) IpoyHee yAEPKUBAIOTCA B COCTaBE MUHEPAJIOB U TBEPIbIX
O0TXO0JI0B; b) mydIne pacTBOpsAIOTCS B IpUPOAHOU Bojne; B) MurpupyroT ¢ 601ee BBICOKOM
CKOpoCThIO; [') MOTYT pactipocTpaHsAThCS Ha OOJIBIIIE PACCTOSTHHUS.

OCHOBHYIO POJIb B 3arpsi3HEHUM TSHKEJIBIMH MeTaljaMHu HTrpaioT: A) amcopOeHTHI; b)
B3BEIICHHbIE YacTHIIbl; B) komIuiekcHble coequHenust; ) paaukanis.

3akuclIeHre BOJ0eMa HaOJII01aeTCsl B TOM ClIydae, €Ciu...A) KUCIOTHOCTh BOJIbI MeHbIIEe 5; b)
IIEeJIOYHOCTh BojoeMa yMmeHbmaetcs B 10-15 pa3; B) npeswimena enuuuna [1P; I') npu
BBINA/IEHUU KUCIOTHBIX J0XKIEH.

KonuuecTBo TOKCHMKaHTa-3arpsA3HUTEN, MONAJaHNEe KOTOPOTro B BOJIOEM HE HapyllaeT Xoja
€CTECTBEHHBIX MPOLIECCOB, Ha3bIBaeTcs: A) mpelelbHas KOHIEHTpanus; b) Tokcuueckas
eMKocThb; B) OydepHas eMkocTb; ') mpenenbHbIii MUHUMYM KOHIIEHTPAIIUU TOKCUKAHTA.

B kakom cioe BOJHBIX MacC COJEPKUTCS OCHOBHAs Macca 3arpsi3HAIONIUX BemecTB? A)
npuaoHHbIe; b) mpomexxyTounsie; B) ocanok; I') moBepXxHOCTHAS MJICHKA.

OT KakuX 4acTUIl MOXHO OYHCTUTHh BOAY TOJBKO C MOMOIIBIO XUMHYECKUX peareHToB? A)
YacTUIBl KOJUIOUIHBIX pacTBOPOB; b) moHbI U Monekynsl; B) B3BemeHHble yacTuusl; [')
YaCTHI[bI CYCIICH3HIA.

Kakwue BemecTBa BXOJAT B cOCTaB cTpaTocepHbIX a’pososieit? A) okcuasl azora; b) cepHas
KHCIIOTa U cyab(dartel; B) Tsokensie Metamsr; ') B3BEIICHHBIC YaCTHIIBI.

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

Kakum crmoco6omM BBIBOAATCS M3 aTMoc(epbl Hamboliee KPYMHBIE YAaCTUIIBI adpo30isa?A)
koaryisnus; b) kousekiust; B) ancopouus; ') cequmenTarusi.

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

Kakoit u3 ¢hakToOpoB ompenenseT MUTpaIluio KOMIIOHEHTOB HedTu mpu ee posnuse? A)
o0pa3oBaHME KOMIUIEKCHBIX COCIMHEHHH C TsOKENbIMH MeTauiamMu; b) mcmapenue; B)
obOpazoBanue 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.
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10.

11.

12.

13.

14.

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

25.
26.

. CocraB u cBoiicTBa armocdepsl. [lyTu 3arps3HeHus atMmocepbl, OCHOBHBIC 3aTrpsI3HUTENIN U

BJIUSTHUE HA KIIMMAaTUYECKHE U3MEHEHHUS.

XapakTepucTHKa mblaedt u aspo3oneit. [Ipomecchl ux oOpa3oBaHUs W MyTH BBIBOJA W3
aTMOC(ephl.

OcHoBHbIE THIBI GU3UKO-XUMHYECKUX MPOIIECCOB B aTMochepe.

CBoOomHbIe paguKkaisl 1 ux oOpazoBanue B armocdepe. Llernnpie peakiuu.

[Ipobnema o30HOBOTO citosi. O6pa3zoBaHre 030HA B aTMOC(Epe U €ro CBOMCTBA.

MexaHu3Mbl pa3pyuieHus o30Ha B atMmocdepe. L{ukn xmopa u 6poma. [IpoGiaema 3ameHuTenei
(bpeoHOB.

[TapuukoBbIi 23 (PEKT 1 ero BIUIHKE HA KIUMaT. XapaKTEPUCTHKA MAPHUKOBBIX Ta30B. Ou3nko-
XUMHUYECKHE MPOLIECCHI, JeKallie B OCHOBE BbIBOJA METaHa M3 aTMOC(hepH.

Mexann3M o0pa30BaHUsI KUCIOTHBIX JAOKIEH. 3arpsa3HEHHUS, MPEAIIeCTBYONME 00pa30BaHUIO
KUCIIOTHBIX JOXJeil. BiusHue KUCIOTHBIX NOXKJEH Ha OKPYKAIOUIYIO Cpeay U OOBEKTHI
TeXHOC(EPHI.

dopmMmupoBaHUE COCTaBa MPUPOIHBIX BOA. CBOMCTBA CIIOEB BOAHBIX MAacC U UX POJIb B (PU3HUKO-
XUMHUYECKHX Tpoleccax B ruspocdepe.

Knaccudukanus 3arps3HeHuit Boax o Ga3oBo-aucnepcHoMy cocTossHrio. CiocoObl yianeHus
3arpsA3HECHHUI.

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

3arpsi3HEHHE BOJHBIX CHUCTEM TSIKEJIBbIMH MeTalllaMU. XMMUYECKOE PaBHOBECHE B BOIHBIX
cucreMax. PacTBOpUMOCTbh COEIMHEHUN TSAXKENbIX MeTaoB. [IponsBeeHue pacTBOPUMOCTH.
KomruiekcHble coeTuHEHUS TSKEbIX METAJUIOB.

@®akTOophl, ONPEENAIIONINE MUTPALIUIO TSXKEJIbIX META/IOB B BOAHBIX cucteMax. Dopmbl
CYILIECTBOBAHUS U NMOBEJACHUE HEKOTOPBIX TSHKEIBIX METAJIOB B IPUPOJAHBIX BOAAX.

["a3pl, pacTBOpeHHBIE B BOJHBIX cHUcTeMax. MexaHu3Mm abcopOuuu razoB Ha NpUMepe
YTJIEKUCIIOro ra3a, KUCIOpoaa.

[Tytn noctymienus azora u gocdopa B BOAHBIE CUCTEMbl. MeXaHU3Mbl UX MPEBpAILLCHUI U
BJIMSTHUE HA CBOMCTBA BOJIHBIX OOBEKTOB.

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

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

BzanmonelicTBUE HMOHH3UPYIOMIETO H3JIyYCHUS C KOMIIOHEHTaMH aTMoc(epsl, BOIOW H
BOJIHBIMU PacTBOPAaMHU, TBEPJIBIMU 0ObEKTAMHU U )KMBBIMU OpTaHU3MaMHU.

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

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE ITporecchl. CBOMCTBA METAIIOB.

[Tpomneccrl copbumu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJUTOUIHBIX PACTBOPOB, POLECCH OCAKIACHUS U KOATYJISLIIHH.

O06pa3oBaHue YMYJIHCUI M KX CBOWCTBA.

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

Tema 1. Opranuueckrue COEIMHEHUS U UX IPUMEHEHUE HA ITPOU3BO/ICTBE.

G w1

BBICOKOMOIEKYIISIPHBIE COCIMHEHUS] U ITIOJIUMEPBI.

Opranudeckue pacTBOPUTEIIH.

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

Opranuueckue COEAMHEHNS B IPOU3BOJICTBE JIEKAPCTBEHHBIX MPENapaToB.

TeMa 2. Tunsl AUCHICPCHBIX CUCTCM, IPUMCHACMBIX B ITPOU3BOACTBCHHBIX MMPOLCCCAX

Nk WD

ITopowku
CycnieHsuu, nacTbl
l'enn, ctynaun
Aspo3zonu
OMyJIbCUU
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Tema 3. Xumnueckue u GU3NKO-XUMUYECKUE METO/IbI aHAIN3a, IPUMEHSIEMBbIE B LIENAX OLIEHKU
COCTOSTHUS OKPY>KaIoIlel Cpeibl U TEXHOC(EPDI
1. Ta3zoBas xpomarorpadus
2. IloTeHIMOMETPUYECKOE TUTPOBAHUE
3. IlpsimMast KOHIYKTOMETPUS
4. UK-cnekTpockomnus
5. ATOMHO-3MUCCHUOHHBINA aHAIN3
Tema 4. Ouenka BO3JEUCTBUS BPEAHBIX BEIISCTB HA OKPYXKAIOUIYIO Cpeay W TexHochepy B
pe3ynbTare AeSITeIbHOCTU MPEPUSITHIA:
TonnuBHAs TPOMBILIUIEHHOCTb
YépHas ¥ LIBETHAsE METaJLTyprus
Kocmuueckasi mpoMbIIILIEHHOCTD
XuMHYecKasi IPOMBIIIIEHHOCTh
[enmono3H0-0yMaxkHasi IPOMBILIUIEHHOCTb
[TumieBast NpOMBIIUIEHHOCTD
Cenbckoe X0341CTBO

Nk~

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

1. UnguBunyansHoe 3anaHue «MoHHO-MosekynspHble ypaBHeHUs peakuuil. pH» CocTtaBbTe
MOJIEKYJISIPHBIE U1 MOHHO-MOJIEKYJISIpHbIE YPAaBHEHUs peaKkluil B3aUMOJEHCTBUS B pacTBOpax
mexay: a) K2S u HCI; 6) FeSO4 u (NH4)2S; 8) Cr(OH)3 u KOH. B xakux ciy4asix peaxius He
IIPOTEKAET U No4YeMy?

2. NnpuBunyansHoe 3aaanue «l 'maponus» Hanucats ypaBHEHHE THApOsIN3a (B MOJIEKYJISIPHOM,
MOJIHOM M COKpAIEHHON MOHHO-MOJIEKYJIApHOH (opMax) cojeil: HuTpaTa IHHKaA, OpoMuaa
KaJlis, HUTPUTA Kajaus U cyiabduna kanua. OnpeaenuTsb peakifio cpeibl B pacTBOpax 3TUX
couen.

3. MunuBuayansHoe 3ananue "Bogopoansiil nokasarens pH" 1. Onpenenuts pH pactBopa, B 1
autpe kotoporo conaepxurcs 0,1 r NaOH. ucconuanuio cuntats noaHoi. 2. OnpenenuTsb
xourentparuio noHoB OH B 0,01 M pacrBope NH4OH. Paccuurars pH storo pactsopa. (Kx
=1,80110(-5). 3. Onpenenuts pH u pOH 0,1M pactBopa ykcycnoi kuciorsl CH3COOH, Kn
=1,75-10(-5).

4. NnpuBuayansHoe 3amanue "Pacuer pH npu u30biTke u Henocrarke" 1.Paccunrars, kak Oyner
mensaTbes pH, eciu k 200 Mt Boab! 1o6aButh 0,1 Mt 5 mons/n pactBopa H2SO4 , a 3atem 0,04 r
rugpokcuaa Hatpus. 2. IIpoBenure pacuer BOJOPOAHOro Mokasarteiss pactsopa, B 200 mi
pacTBOpa KoToporo pactBopeno 0,56 r enkoro kanus. Kak n3MeHUTCSI BOJIOPOIHBIN MOKa3aTeb,
€CIIU Yepe3 ITOT pacTBOP MPOMYCTUTH 2,24 1 OpomucToro Bojgopona (H.y.) ?

5. OueHUTh U3MEHEHUE BOJOPOJHOTO IOKa3aTelsl CpeAbl MPU MONAaAaHUM B CTOYHBIE BOJBI
pactBOopa kuciaoThl. Kak m3mMeHuTcs cocTtaB NpupoAHbIX BoA? OIeHUTE BIUSHUE HaA
OKpY’KaIOLIyI0 Cpeay U TexHochepy.

9.1.5. IIpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

BemecTBa-3arps3HuTeNN, pacpoCTpaHEHHbIE B OKPYXKaloIIeH cpene
®opMBbI CYIIECTBOBAHUS U MMOBEACHUE HEKOTOPBIX TSHKEIIBIX METAJIOB B MIPUPOIHBIX BOAAX
OpraHuyeckue COeTMHEHUS

Peaxiinu nosHOro ooOMeHa

IM'aaponuz

Bonopoansiit nokazarens pH

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

KomruiekcHbie coeTuHeHusl.

[IpousBeneHue pacTBOPUMOCTH.

JlucnepcHbIe CUCTEMBI.

. SIBnenue copOuuu.

. OMYJIbCHH.

. Konnouansie pacTBopsbl.

._.
SN b LD —

—_ e —
W N =

9.1.6. [IpuMepHBI NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX MPe3eHTAIHI
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Tema 1. Oprannueckue COETMHEHUS U UX TPUMEHEHUE Ha MPOU3BOICTBE.
BricokoMonexynsipHble COETUHEHUS U TOJIUMEPBHI.

Oprannyeckue pacTBOPUTEIIH.

HedT1ph u HEQTENPOAYKTHI U UX UCIIOIB30BAHUE B XUMHUUECKON MPOMBIIIEHHOCTH.
[IpumeHeHne opraHMueCcKUX COEIMHEHHH B KaueCTBE TOILINBA.

Opranuueckue COeIMHEHUS B TPOU3BOJICTBE JIEKAPCTBEHHBIX MPENapaToB.

TeMa 2. Tunbl AUCTIEPCHBIX CUCTEM, IPUMEHSEMBIX B ITPOU3BOJCTBEHHBIX MPOIIECCaX
1. Tlopomiku

2. Cycnen3uu, nacTbl

3. T'enu, cryauu
4
5

N

. Aspo3onn
. OMYJIbCHH
Tema 3. Xumnueckue u GU3NKO-XUMUYECKHE METO/IbI aHaIN3a, IPUMEHSIEMbIE B LIENAX OLIEHKU
COCTOSTHUS OKPY>KaIOILel Cpeibl U TEXHOC(EPDI
l"azoBas xpomarorpadus
[ToTeHOMeTpUYECKOE TUTPOBAHKE
[Ipsimast KOHTyKTOMETpHS
UK-cniekTpockonus
ATOMHO-3MHUCCUOHHBIN aHAIN3
Tema 4. Ouenka BO3JEUCTBUS BPEAHBIX BEIISCTB HA OKPYXKAIOUIYIO Cpeay M TexHochepy B
pe3ynbTare AeSITeIbHOCTH MPEPUSITHIA:
TonnuBHAsS TPOMBILIUIEHHOCTb
YépHas 1 LIBETHAs METaJLTyprust
Kocmuueckasi mnpoMBIIILIEHHOCTD
XuMuYecKas IpOMBIIIIEHHOCTh
[enmono3Ho-0yMaxkHasi IPOMBILIUIEHHOCTb
[TumieBast pOMBIIUIEHHOCTD
Cenbckoe X0341CTBO

Nk

Nk =

9.1.7. TeMbl NpaKTUYECKUX 3aTAHUI

I'unposns

Peakmuu nonHoro ooMeHa

[TpuroTtoBneHNe cTaHAAPTHBIX PACTBOPOB

OmnpeneneHne KOHIEHTPALMK BEIIECTB METOI0M (OTOMETPUHN

Onpenenenue KOHIEHTPANHH BEIIECTB METOJaMH KHUCIOTHO-OCHOBHOTO U
MOTEHIIMOMETPUIECKOTO TUTPOBAHUS

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

Mertoandeckue peKOMEHIaInu:
1. B muceMEeHHOM BH/I€ BBITIOJIHSIOTCS CICAYIOIINE BUIBI CAMOCTOSITEIIBHBIX pa0oT:
- KOHCTIIEKTHI CAaMOTIOJITOTOBKH K MPAKTUYECKUM | JIA0OPATOPHBIM 3aHATHAM

- KOHCIIEKTEI JIEKIII

- KOHCTICKTHI MPAKTHYECKUX 3aHATHH

- MHAMBHUyaJbHbIC 3aJaHHS

- OTYETHI 110 JTA0OPATOPHBIM paboTam

B 251eKTpOHHOM BHjI€ BBITTOJIHSIOTCS CIEAYIOIINAE BUIBI padoT:

- TECTHhI

- MyJIbTUMETUIHBIC TTPE3CHTAIIH

B yctHO# dhopme nmpoBoaHTCS:

- 3a1UTa JIaOOpaTOPHBIX PaboT

- 3aIUTa UHAWBUIYAITbHBIX 3a1aHUH

- IOKJaJ Ha 3aHSTHU

2. B cimyuae HeCBOEBpEMEHHOM C1auu BCeX BHJIOB PabOT OaJlTbl CHIKAFOTCSI.
3. B cay4yae HECBOEBPEMEHHOW CIa4M CTYACHTHI JOTIOJHUTEIBHO 3alIUIIAI0T PAa0OTHl B YCTHOMH

dbopwme.

4. Jlonmyck K 3a4eTy OCYILECTBISETCS MOCIe CIaul BCceX BUOB padoT, MPeAyCMOTPEHHBIX paboueit

MPOrPaMMOH.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

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

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI 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 MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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