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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

ITK-1. Criocoben
MPOBE/ICHUIO HAYYHO-
UCCIICIOBATEIILCKUX U
OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK Mo
OTIENILHBIM pa3JiesiaM
TEMBI

[TIK-1.1. 3HaeT npUHIMIIBI
MIPOBEICHUS HAyYHO-
HCCIIE0BATEIIbLCKUX padoT

3HaeT METO/Ibl KOHTPOJIS U OLIEHKU COCTOSTHUS
OKpYXKarouiei cpeabl

[TIK-1.2. YMmeer npUMEHATH
IIPUHLIUIIBI IPOBEACHHUS
HAy4YHO- UCCJIEIOBATEIbCKUX
pabort

yMeeT IJIaHUPOBATH MPOBEJCHUE HAYYHO-
UCCIIEIOBATENIbCKUX Pa0OT B LEISIX OIICHKU
COCTOSIHUSI OKPYKAIOILEH Cpebl.

ITK-1.3. BnageeT 6a30BbIMH
HABBIKAMU TIPOBEICHUS
HAYYHO- UCCIICIOBATEIECKUX
pabot

BnaﬂeeT HaBbIKaMHU SKCIICPUMCHTAJIbHBIX
WCCTIEOBAHMM JIs1 OIIEHKU COCTOSTHUS
OKPYXaIoIIEH Cpebl

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YY€OHOU ACSTEIbHOCTH

Bceero |Cemectpsl

Buapl yaeOHOM AesSTENBHOCTH
4acoB |4 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 10 10
IIpaxTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 8 8
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka k 3auery 15 15
Hanucanne koHCIIEKTa caMONOATOTOBKHU 7 7
[ToaroToBka K KOHTPOJIBHOM paboTe 15 15
IToaroroBka K TECTUPOBAHUIO 14 14
[TonroroBka K BBICTYIIJIEHUIO (JIOKIAY) 5 5
[ToaroroBka MyJIbTUMEIMUHON MPE3ECHTALIUN 10 10
Hanucanue oTdera mo mpakTU4ECKOMY 3aHATHIO (CEMUHAPY) 2 2
[ToaroroBka k mabopaTopHoOii paboTe, HANMCAHUE OTYETa 2 2
Harmmcanne otyera no nabopaTopHoit pabote 2 2
O0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo6mas TpyaoeMKocTh (B 3.€.) 3 3

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

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero
Jlek. Cam.
HasBanwst pa3nenos (TeM) JUCHHUILTAHBL | 3aH., Mpar. | Jad. pao., Hacos PopwmHpyemie
q | 331 pao. 4 (6e3 KOMIIETEHITUN
3auera)
4 cemecTp
1 TUmbl XUMHUYECKHX CUCTEM U 5 14 - 31 50 OIIK-1, I1K-1
IIPOLIECCOB B OKPY’KAIOLIEHN cpefie U
TexHochepe
2 Xumu4deckue u (PU3NKO-XUMHIECKHE - 2 8 21 31 OIIK-1, ITK-1
METO/Ibl aHAJIN3a BEIIECTB U MAaTEPUAJIOB
3 OU3NKO-XUMUYECKHUE MTPEBPAILICHUS 5 2 - 20 27 OIIK-1, ITK-1
BElIeCTB-3arpsi3HUTENEH B ruapocdepe,
atMocdepe u negochepe
Hroro 3a cemectp| 10 18 8 72 108
Hroro| 10 18 8 72 108

5.2. Conep:xanue pa3iesoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B TabywmIe 5.2.

CornacoeaHa Ha noptane Ne 73412 4



Tabmuma 5.2 — CoaeprkaHue pa3/ieoB (TeM) TUCIUILIIMHBI (B T.U. IO JICKIIHIM)

HasBanwus paznenos (Tem)
JUCTIUTUTAHBI

CopepxaHue pa3zienoB (TeM) TUCHUILTUHBI (B T.4. 1O JIEKIHIM)

TpynoemkocTh
(MeKITMOHHBIC
3aHATHUSA), 4

dopmMupyeMble
KOMIIETEHLIUU

4 cemecTp

1 THIBI XUMHYECKUX
CHCTEM H TPOIIECCOB B
OKpy>Karoleil cpene u
TexHoc(epe

OO01ue cBeJieH!s O TUIIaX XMMHYECKUX MPOIIECCOB, MPOTEKAOLINX B
TexHocdepe U oKkpyxaroulel cpene. Peakiuyn HoHHOro oOMeHa U
XapakTepHbIe JJIs HUX NPU3HAaKH. [ UIposn3 B BOAHBIX Cpeaax.
OcHoBHbIE TUIIBI THApPONIK3a coieil. CTaauu ruiponusa u
BO3MOJKHBIE MTPOAYKTHI. IOHHOE Mpou3BeieHre Boabl. BoaopogHblit
nokasarenb. OKUCINTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIH.
Kommnekcusie coennnenus. [IponsBenenne pacTBOPUMOCTH.
JucnepcHele cucteMsl. SIBnenne copounu. Imyiabenu. KommonaHbie
PacTBOPBIL.

OIK-1, TIK-1

Hroro

2 Xumudeckue u GPU3NKO-
XUMUYECKUE METO/BI
aHaJM3a BEIIECTB U
MaTepuaioB

IIpenmer ananurnyeckort xumuu. KauecTBeHHbIH 1
KOJIMUECTBEHHBIH aHanmu3. Kinaccuduxkanus MeTonoB aHaiu3a:
XUMHUECKue, pusnueckue, GU3MKO-XUMHUYECKHE METOIbI.
XapakTepUCTUKU METOZOB aHANIN3A: TIPee]l OOHAPYKEHHUS,
JIATIa30H OMpPEACISIEMBIX COJICPKaHUA, OCHOBA, IPUMECH.
AHamUTHYeCKUi curHall. IHTEHCHBHOCTD M pa3periaronast
CHOCOOHOCThH aHAIUTHYECKOTO curHana. CelneKTUBHOCTb,
cnenupUIHOCTh ¥ SKCIPECCHOCTh METOAOB aHann3a. Hanpasnenus
Pa3BUTHS aHATUTHYECKON XUMUU. [IpeMeT aHATUTHISCKOH XHUMUH.
KadecTBeHHBIN 1 KOJMYECTBEHHBIN aHanmu3. Knaccudukanus
METOJIOB aHAIM3a: XUMHUYECKUE, pusnueckue, PU3NKO-XUMMUICCKHE
MeTOAbI. XapaKTepUCTHKH METOIOB aHAK3a: peaea 0OHapyKEeHus,
JIAIIa30H OMpeAeSIEMBIX COJICPKaHMUA, OCHOBA, IPUMECH.
AHaTUTHYECKUH cUTHANI. IHTCHCUBHOCTD M pa3periaromas
CIOCOOHOCTh aHAIUTHYECKOTO curHaya. CeleKTUBHOCTbD,
cnenuprUIHOCTb ¥ SKCIPECCHOCTh METOAOB aHann3a. Hanpasnenus
Pa3BUTHS aHATUTHYECKON XUMUHU. DU3HKO-XUMAIECKAE METOIbI
aHanm3a u ux npenmyiecrsa. Kiaccudukanns dusmxo-
XUMUYECKUX MeTOJ0B aHanu3a. [Ipsmbie u kocBenHsle DXMA.
DranouHble U 0e33TanoHasie DXMA. OCHOBHBIE METOIBI
KOJIMYECTBEHHOT'O OMPEACICHUS: METO TPalynpPOBOYHON (HYHKIIUH
(cTaHmapTHOM cepuu), METO]] CTAHIAPTOB, METOJ CTAHIAPTHBIX
n06aBoK. PU3MKO-XUMHYECKHE METO/IbI aHAIN3A U UX
npeumyiecTBa. CIEKTPHI U UX XapaKTeprUCcTUKU. CIIeKTpaIbHbIE
METObI aHAJIN3a: YMUCCHOHHEIE, pe(ppaKIMOHHbIEe, a0COPOIIMOHHEBIE,
MeTobI paccesHusd. ONTHYecKre METo sl aHan3a. Bo30ysxneHHoe
cocTosiHie aToMOB. CrieKTpanbHble TUHUU. CIIEKTPhl UCITyCKaHUs U
TIOTJIONIEHHUSI. ATOMHO-OMHUCCHOHHASI CLIEKTPOCKOIIHSL.
MoHoXpoMaTH3aus H3Ty9IeHUs. MeToIbl perucTpamnui CeKTPOB.
KonunuecTBennslil u kauecTBeHHbIN aHamu3 B ADC. AToMHO-
abcopOuumonHas cnekrpockonus. Onruyeckast IIOTHOCTb.
KonuuectBennsiit ananus B AAC. MeToibl MOJICKYJISIPHO-
abcopbumonnoro ananmsa. Komopumerpus. Kosddunnent
nponyckanus. 3akoH byrepa-Jlambepra-bepa. MonspHbIit

K03 hUIMEHT noryonieHus. MeTobl KOJIMUECTBEHHOTO aHalln3a B
(dhotokosnopumeTpu. Kitaccudukaius 371eKTpoI0B: IEPBOro poja,
BTOPOTO POJA, PEAOKC-IICKTPOBI, MEMOpaHHBIC (HOHCEICKTUBHBIE)
ANEKTPOIbl. IHAMKATOPHBIE DIIEKTPOIBI, AIEKTPOJIbI CPABHEHNS,
BCIIOMOT'aTEJIbHBIE AIEKTPObL. DIIEKTPOIHBIE TPOLIECCHI B
pacTBopax. DIeKTPHUECKOE CONMPOTUBICHUE pacTBOpa. Y IenbHas U
9KBUBAJICHTHAS JIEKTPOIPOBOTHOCTD. [IpsiMast M KOCBeHHAs!
KOHIyKTOMeTpHrs. KOHIYKTOMETPpUYIECKOE TUTPOBAHHUE.
Omnpenenenye BOJOPOAHOTO OKA3aTENsl ¢ IOMOIIBIO
noreHuroMeTpun. IloTeHIIoMeTprYecKoe THTPOBAHME.

OIIK-1, TIK-1

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

Cocrtas u cBoiicTBa atmocdepsl. [Tyt 3arps3aenns atMocdepsr,
OCHOBHBIE 3arpsS3HUTENH U BIUSHUE HAa KIMMAaTUIECKUE U3MEHEHUSI.
XapakTepucTHKa Iblieii u adpo3odneii. [Iponeccsl ux oOpazoBaHus u
IIyTH BBIBOJA

n3 atMocdepsl. OCHOBHBIE THITHI (HH3UKO-XUMHUIECKHUX MPOIECCOB B
atMocdepe. CBoOOIHBIE paJuKaibl M UX 00pa3oBaHHE B aTMOChepe.
Henusle peakunn. IIpodiaema o3oH0BOrO cios. O6pazoBaHKe 030HA
B atMoc(epe 1 ero cBoicTBa. MeXxaHU3MBbI pa3pylICHUS 030HA B
armocdepe. L{uxi xiopa u 6poma. [Ipobiema 3amMeHnTEICH
¢peoHoB. [TapHUKOBEII 3(PEKT U ero BIUSHHUE HA KIIMaT.
XapakTepUCTUKa NAPHUKOBBIX Ta30B.

DuU3UKO-XMMHUUECKUE MPOLECCHI, JeXKaIllie B OCHOBE BBIBOJIA METaHA
n3 atMocepbl. MexaHnu3m 00pa30BaHHs KUCIOTHBIX JOXKICH.
3arps3HeHHs, PEAIIECTBYIOMNE 00pa30BaHUIO KUCIOTHBIX JOXKACH.
BinsiHue KMCIOTHBIX T0KIEH HA OKPYIKAIOUIYIO Cpely U

00BEKTHI TEXHOCHEPHI.

dopMupoBaHue cocTaBa IpUPOAHbIX BoJ. CBOICTBA CI0€B BOAHBIX
Macc ¥ UX PoJib B PM3UKO-XUMHUYECKHX Mpolieccax B Tuapocgepe.
Kraccuduxkanus 3arps3HeHni BoJ 10 (a3o0BO-IHCIIEPCHOMY
coctosiHu0. Crioco0bl yJalleHus 3arps3HEHHIA.

Ipomeccs! camoounIeHns BOJOEMOB. byhepHas eMKOCTb BOAHBIX
CHCTEM Ha IIPUMEPE METAJUIOB-TOKCUKAHTOB. POJIb T'yMHUHOBBIX
KHCIIOT. 3arpsI3HEHUE BOIHBIX CUCTEM TSDKEIBIMU METAJIJIaMU.
XuMHUECKOe paBHOBECHE B BOJIHBIX cucTeMax. PactBopumocth
COCTMHEHMH TSDKEIbIX MeTasoB. [Ipon3BeieHre pacTBOPHIMOCTH.
KoMrutekcHbIe coeIMHEHHS TKENbIX MeTaIoB. DaKkTopHI,
OIIPEIEISIOIUE MUTPALIUIO TSKETIBIX METAIIOB B BOJHBIX CUCTEMAX.
@opMBI CyIECTBOBAaHUS U TMOBEJECHHE HEKOTOPBIX TSKEIBIX
METaJIOB B IPUPOIHBIX BoJax. ['a3bl, pACTBOPEHHBIE B BOAHBIX
cucteMax. MexaHn3M abcopOImy ra3oB Ha IPUMEpPE YTIEKUCIOTO
rasa, kaciopona. Ilytn nmoctymienus a3ora u ¢pocdopa B BOIHBIC
cucteMbl. MexaHU3MBbI X MpeBpallleHui U BIUSHUE Ha CBOMCTBA
BOJHBIX 00BEKTOB. 3arpsI3HEHNE BOJHBIX CHCTEM OPraHHYECKUMHU
BemecTBaMu (He(Th, [IAB), BIusHIE OpraHUYecKIX BEIIECTB HA
CBOMCTBA BOJHBIX CUCTEM.

OcHoBHbIE (HU3UKO-XUMHYECKHE MPOIIECCHI, TPOTEKAIOLIHE B
moyBax. [ToBeneHne TSKENBIX METAJUIOB M ECTHUIHIOB B OYBaX.
XapaKkTepUCTHKH TI0YB: TPaHyIOMETPHUCCKHIT COCTaB, 00beM HOp,
THTPOCKOIMYHOCTH, pH, HoHOOOMeHHast eMKoCTh. COpOIIMOHHEIS
LEHTPBI YACTHI] TOYBBI. AZICOPOIHS TAKETBIX METAIIOB.
OcaxeHne 1 pacTBOPEHHE, IPOTEKAOMHUE B TOYBax. Peakin
TSDKEITBIX MeTauoB. [Ipeobpa3oBaHie OKCHIOB METAIIOB B
pacTBOpUMEIEe (POPMBI THAPOKCHIOB, KapOOHATOB, THAPOKapOOHATOB
U 1p. AfcopOLusl HOHOB METANIO0B HA HOHOOOMEHHBIX LIEHTPax
MOYBEHHBIX yacTull. O6pa3oBaHNE MAJIOMOABIKHBIX KOMIIIEKCHBIX
coeMHEHUH ((yIbBaTHI, T'yMAThl) C OPTaHUIECKUMH BEIECTBAMU
ITOYBEL. XenaToo0pasyromye KOMIUIEKCH o4B. OOpa3oBaHue
BHYTPHKOMIUIEKCHBIX X€aTOB MeTaynoB. OKUCIUTENBHO-
BOCCTaHOBHTEIIbHBIE NIPOIIECCHI B MOYBax. IlogKUCIEHHE TOYB.
IommenaunBanue No4B. BiausHIe HOHU3UPYIOMETO H3IyYCHHS HA
OKPYKAIOIIYIO Cpeny.

OIIK-1, ITK-1

Hroro

Wroro 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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HasBanus paznenos (Tem) HaumenoBanue 1abopaTopHBIX Tpynoemkocts, | Dopmupyemsie
JTUCIUTUTUHBI pabor q KOMITETCHIHT
4 cemecTp
2 Xumuueckue u pusuko- |OnpeneneHne KOHIICHTPAIMH 4 OIIK-1, TIK-1
XUMUYECKUE METObI BEIIECTB METOAOM (hOTOMETPHH
aHan3a BEIIECTB U Ornpenenenre KOHIIEHTPALIMT 4 OIIK-1, TIK-1
MaTcpuajioB BEILIECTB METOJAMU KHCIIOTHO-
OCHOBHOTO 1
MOTEHITMOMETPUUECKOTO
TUTPOBAHUS
Hroro 8
Hroro 3a cemectp 8
Hroro 8
5.5. llpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaOHIlE 5.5.
Tabmua 5.5. — HauMeHoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmenoBanue npaktudyeckux | Tpynoemkocts, | dopmupyemsie
JUCIUTUTUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIIHI
4 cemecTp
1 Tunbl xumMudeckux cucteMm | TUnbl JUCTIEPCHBIX CUCTEM, 2 OIIK-1, ITK-1
Y IIPOLIECCOB B OKpPYKaroUel |IpUMEHSEMBIX B
cpene u TexHochepe MIPOU3BOCTBEHHBIX MpoIleccax
Oprannueckue COeIMHEHUS U UX 2 OIIK-1, ITK-1
MIPUMEHEHUE Ha MTPOU3BOICTBE
Peakiuu nonHoro ooMena 2 OIIK-1, TIK-1
Peakuyu nonnoro ooMeHna 2 OIIK-1, ITK-1
N3smenenue pH cpenpl npu 2 OIIK-1, TTK-1
M30BITKE BEIIECTB-3arps3HUTENCH
Tspkeaple MeTaIIb 2 OIIK-1, TIK-1
Boxoponuelii nmokasareib 2 OIIK-1, IIK-1
Uroro 14
2 Xumudeckue u HU3uKo- Xumudeckue u GU3NKo- 2 OIIK-1, ITK-1
XUMHUYECKHE METO/Ibl aHaJIN3a | XUMUYECKHE METO bl aHAIN3a,
BELIECTB U MaTEPHUAJIOB MIPUMEHSIEMbIE B 1IEJIIX OLEHKU
COCTOSIHUS OKPY>KaIoIllel Cpe/ibl U
TexXHOC(hEPHI
Htoro 2
3 ®U3NKO-XUMHUYECKUE BpenHbie u onacHble XUMUYECKUE 2 OIIK-1, I[IK-1
MpEeBpaIICHUS BEIIECTB- BEIIECTBA HA 00BEKTAX
3arps3HHATENed B ruapocdepe, | TexHochepsl 1 UX BIMSHAE HA
aTMocdepe u negocdepe OKPY’KaIOMIYIO Cpeay
Hroro 2
Hroro 3a cemectp 18
Uroro 18

He npegycmorpeHo y4eOHbIM IIIaHOM

5.6. KypcoBoii npoexkT / kypcoBasi pabora

5.7. CamocTosiTesibHass paboTa

CornacoeaHa Ha noptane Ne 73412




Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadimue 5.7.
Tabmuma 5.7. — Buasl caMmocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN
Bunasr
HaszBanus pasnenos . | TpynoeMkocTs, | Dopmupyembie
(Tew) HCHHIHHb CaMOCTOSATEIIBHOMN o KOMITCTCHITHH DopMBI KOHTPOJIS
paboThI
4 cemecTp
1 Tunel XUMUYECKUX IloaroroBka k 5 OIIK-1, TIK-1 3auér
CHUCTEM U MPOLIECCOB B 3a4ery
OKpYy’Karomeu cpefie 1 |Hanmcanue 7 OIIK-1, TTIK-1 Koncnexr
TexHochepe KOHCIIEKTA CaMOIIOATOTOBKU
CaMOITIOJITOTOBKH
IToaroroBka x 5 OIIK-1, TIK-1 KonTponbhas
KOHTPOJIBHOU paboTe pabora
IToaroroska k 6 OIIK-1, IIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-1, TIK-1 BricTtynuienue
BBICTYIUICHUIO (noknan) Ha
(mokiany) 3aHATUU
IToaroroska 4 OIIK-1, ITIK-1 | MynsTuMenuitHas
MYJbTUMEAUHHON Mpe3eHTalNs
MPE3CHTAINN
Hanucanue otuera 2 OIIK-1, ITK-1 OtueT 1o
0 MPAKTUYECKOMY MIPaAKTUYECKOMY
3aHATHIO (CEMHHAPY) 3aHITHIO
(cemuHapy)
Hroro 31
2 XUMHYECKHUE U IToaroroBka x 5 OIIK-1, TITK-1 3auéT
(hUBUKO-XUMHUECKHE 3a4ery
METOJIbI aHaTIN3a IloaroroBka k 5 OIIK-1, TIK-1 KontponbHas
BCHICCTB 1 MATCPUAIIOB | KOHTPOJIBHOM paboTe pabota
[Toaroroska k 2 OIIK-1, IIK-1 JlaboparopHas
nabopaTtopHoOi pabora
paboTe, HalMCaHue
oT4eTa
Hanmcanwne oTdera 2 OIIK-1, TTK-1 OTuer 1o
10 JTaOOpaTOPHOM nabopaTopHOH
pabore pabore
IloaroroBka k 4 OIIK-1, TIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 1 OIIK-1, TIK-1 BeicTymuienue
BBICTYIUICHUIO (noknan) Ha
(mokiany) 3aHATUU
[ToaroroBka 2 OIIK-1, ITIK-1 | MynpTuMenuitHas
MYJbTUMEAUHHON MpEe3eHTalNS
MPE3CHTAINN
Hroro 21
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3 ®usuko-xumuueckue |[loaroroska k 2 OIIK-1, TTK-1 BricTymuienue
IIPEBPALICHMS] BEILIECTB- |BBICTYIUIEHUIO (noknan) Ha
3arps3HUTENCH B (mokiany) 3aHATUU
rupocdepe, armochepe | Tloaroroska k 5 OIIK-1, TTK-1 3auér
u iepocdepe 3a4yeTy
IloaroroBka 4 OIIK-1, IIK-1 | MynpTumenuiinas
MYJbTUMEIUNHON Mpe3eHTalNs
MPE3eHTalUN
IToaroroBka x 4 OIIK-1, TIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 5 OIIK-1, TITK-1 KonTponbhas
KOHTPOJIBHOU paboTe pabora
Hroro 20
Uroro 3a cemectp 72
Hroro 72

5.8. CooTBeTcTBHE KOMIIETEHUM, (DOPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH JUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B Ta0IHUIIE 5.8.

Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUIOB
3aHSATHN

Buapl yueGHOi
dopmupyembie JeSITeIbHOCTH
komneTeHmu | Jlek. | [Ipak. | JIa6. | Cam.
3aH. | 3aH. | pab. | pal.
OIIK-1 + + + +

DopMBbI KOHTPOJIS

BoicTynnenue (nokiian) Ha 3aHatuu, 3a4€t, Koncnekr
camonoarotoBku, KonrponsHas pabora,
JlaboparopHas pabota, MynbTUMeNITHAS
npe3eHTanysi, OT4er mo 1adoparopHoit padore,
OTtuer o NpaKkTUYECKOMY 3aHATHUIO (CEMHUHApY),
TectupoBanue

IK-1 + + + +  |BelcTymienue (oknan) Ha 3aHsATUH, 3a4€T, KoHcnekT
camonoarotoBku, KonrponpHas pabora,
JlabopaTopHas pabota, MynbTuUMeAHiTHAS
npesenTtanusi, OTuer 1o 1abopatopHoii padbore,
OT4YeT Mo MPaKTUYECKOMY 3aHATHIO (CEMUHAPY),

TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHroBas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHMIIINHBI
7.1. OcHOoBHAasi IMTEpaTypa

1. Koposun H.B. O6mas xumus [Tekct] : yueOnuk aisa By3oB / H. B. Koposun. - 8-¢ usz.,
crepeotun. - M. : Beicmras mkomna, 2007. - 559 c. : un. - ([lobenurens KOHKypca YUeOHUKOB). -
bubmuorp.: c. 546. - [lpeam. ykas.: c. 547-557. (nanmmuue B 6ubnmoreke TYCVYP - 59 ak3.).

2. Jlepsioun, B. A. ®uzndeckast XuMusi TUCIIEPCHBIX CUCTEM : yueOHoe ocodue niyisi By30B / B. A.
Hepsabun, E. I1. ®apadonronsa ; nog Hayd. pea. E. A. Kynemosa. — M. : U3parensctBo FOpaiit, 2018. —
86 c. [DmexkTpOHHBIH pecypc]: — Pexuwm aJocTyma:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.
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3. OU3UKO-XUMHUYECKHE METOIBI aHaim3a: YueOHoe rmocodue / M. B. Tuxounona - 2017. 71 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7052.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CagoBHukoBa JI.K. Dkonorus u oxpaHa okpy»aroluei cpeasl Ipu XUMUYECKOM 3arpsi3HEHUM :
Yuebnoe nocobue nnst By3oB / JI. K. CagoBaukona, J[. C. Opnos, U. H. Jlo3anoBckas. - 3-e¢ usn.,
nepepad. - M. : Beictas mkomna, 2006. - 333[3] c. : Tabmn., wi. - (15 BeICIINX y4eOHBIX 3aBE/ICHHH)
(Oxpana okpyxaroieit cpenpl). - bubnuorp.: c. 320-322. (nanuuue B 6ubanorexke TYCVYP - 50 3k3.).

2. Wykun, E. 1. Konmnounnas xumus : yueonuk ans sy3os / E. JI. Illykun, A. B. Ilepuos, E. A.
Amenuna. — 7-e u3n., ucnp. u gon. — Mocksa : M3gatensctBo HOpaiit, 2020. — 444 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. ®u3uko-XxUMHUYECKHEe Mpolecchl B TexHochepe: YuedbHo-meToandeckuit kommiueke / U. A.
ExumoBa - 2012. 43 c. [DOnekTtpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/2077.

2. du3uKo-XMMHUYECKHE MPOIeCChl B TexHochepe: MeToanueckrue ykazaHusi K J1a00paTopHOMY
npaktukymy / M. A. ExumoBa - 2012. 83 c. [DnexkTpoHHbI pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COopHHK 3aJa4 U yIpaXxHEHUN Mo obOmeid xumun : yueOHoe mocodbue Ajis
akagemuueckoro Oakanaspuara / C. A. Ily3zakos, B. A. [lonkos, A. A. @unumnmnoBa. — 5-e uza., nepepad.
u gon. — M. : U3narensctBo FOpaiit, 2018. — 255 c. [DnexTponHslil pecypc]: — Pexum nocryna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TlpakTukyM Mo GU3HKO-XMMHUYECKHUM METOJaM aHalu3a: Y 4eOHO-MeTOANYecKoe mocodue ams
OpraHHU3aIH MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX pabOT U CAMOCTOSATEIHHON PabOTHI CTYIEHTOB / M.
B. TuxonoBa - 2017. 74 c. [DnexkTpoHHBIH pecypc]: — PexuMm pgoctymna:
https://edu.tusur.ru/publications/7094.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLIIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B OopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOM

CornacoBaHa Ha noprane Ne 73412 10


https://edu.tusur.ru/publications/7052
https://urait.ru/bcode/449926
https://edu.tusur.ru/publications/2077
https://edu.tusur.ru/publications/2078
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730
https://edu.tusur.ru/publications/7094
https://lib.tusur.ru/ru/resursy/bazy-dannyh

MeOenpto. iMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYCCKHE WILTIOCTPAIMH IO JICKIIMOHHBIM pa3zesiaM TUCIIHILTHHEI.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUYECKOIr'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUH CEMUHApCKOr0 THUIA, MOMENICHHUE IS MPOBEJCHHS TPYNIOBBIX M HHIUBUIAYaTbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalNH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Tenesuzop LED 47";

- CucremMa MUKpPOKJIMMATA;

- MarHuTHO-MapKepHasi J10cKa - 2 mIT.;

- llIxad;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopatopust XUMUH: yueOHasi ayAUTOpHUs AJisl MPOBENECHHUs 3aHSATUI MPAaKTUYECKOro THIIA,
ydyeOHasi ayAuTOpHs AJIsl MPOBEJCHUs 3aHSATHUN J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpUs i
MIPOBE/ICHUS 3aHITHI CEMUHAPCKOTO THIA, IOMEIIEHUE ISl IPOBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHbBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 424 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ph-metp mopratuBHbIii;

- AHanu3aTop KUJIKOCTH;

- Becwl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHoO-MapKepHas J0CKa;

- CteHka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

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

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyT0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:
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- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00Y4YAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoaaBaHus
U1 00y4aloUMXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BaAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIMIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOIB3YIOTCSl OLICHOYHBIE MAaTEPUAIIbl, TPEICTaBICHHbBIC B TabmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHbBIC MaTEPHUAIIBI
HasBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
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I Tunsr xumuueckux cuctem u  |OIIK-1, TTK-1 BeicTymuienue [IpumepHbIil nEpeYeHb TEM
MPOLECCOB B OKPYKAIOLIEH (mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
cpene u TexHochepe 3aHITHA Ha 3aHSATUU
3auér [lepeuenb BOIIPOCOB IJIst
3a4era
Koncnekr [IpumepHBIil nepeueHsb TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbsHas [IpumepHsIil nEpeyeHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Mynsrumenuitnas | IIpuMepHBII IepedeHb TeM
IIPE3EHTALNSA JUTSL MYJIbTUMETUAHBIX
IIPE3EHTALUN
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
2 Xumudeckue u (pu3uKo- OIIK-1, ITK-1 Brictymienne [IpuMepHBIil IEpedYeHb TEM
XUMUYECKHE METO/bl aHATIN3a (moxnan) Ha JUTSL BBICTYTIJICHUS (JIOKJTa/1a)
BEILIECTB U MAaTE€pUAJIOB 3aHATUU Ha 3aHATUU
3auér IIepeyens BOonpocoB it
3aueTa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabora BapHAHTOB (3aIaHUIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Mynstumenuitnas | IIpuMepHBI iepedeHb TeM
Ipe3eHTaLNs JUTSL MYJIBTUMETUAHBIX
IIPE3CHTALNN
Otuer no Tembl 1abopaTopHbIX pabOT
nabopaTopHOH
pabore
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3 ®U3NKO-XUMHUYECKUE OIIK-1, ITK-1 BricTynenue [IpuMepHBIii IepeyeHs TeM

IIPEBPALICHUS BEILIECTB- (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
3arps3HHATENEH B ruapocdepe, 3aHATUU Ha 3aHATUU
atmochepe u nexocdepe 3auér [lepeuenb BOIIPOCOB IJIst
3ayera
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)

KOHTPOJIbHBIX PaboOT

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

Mynstumenuitnas |[IpumepHsbIil nepedeHs TeM
pe3eHTalus JUTSL MyJIbTUMETUHHBIX
Mpe3eHTaIUN

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

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

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMUPOBAHHOCTU KOMIIETEHLIUHI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

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

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

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

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

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

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

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

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

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

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

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

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

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

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

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

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

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

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

15.

16.

17.

18.

19.

20.

PN

10.

11.

12.

13.

14.

15.

16.

17.

18.

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

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

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

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

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

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

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

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

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Knaccudukamnusa oprannueckux coeauneHuil. IlyTu ux mocTymieHus U BO3JeHCTBHE Ha

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

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

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

OcHOBHBIE THIIBI (PU3UKO-XUMUYECKUX MPOLIECCOB B aTMOCdepe.

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

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

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

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

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

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

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

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

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

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

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

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

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

CornacoBaHa Ha noprane Ne 73412 16



19.

20.

21.

22.
23.
24.
25.
26.

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

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

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

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE ITpoLecChl. CBOMCTBA METAIIOB.

[Tpomneccrl copbunu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJTOUIHBIX PACTBOPOB, MPOLECCH OCAKIACHUS U KOATYJISLIIIH.

O6pa3oBaHue YMYJIHCUI M KX CBOWCTBA.

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

Ornenka BO3ACHCTBUS BpEIHBIX BEIIECTB HAa OKPYIKAIOIIYIO Cpeay U TexHochepy B pe3ysbrare
JEeATEIbHOCTH NPEAIPUATHI:

11.
12.
13.
14.

—_ e —
W N =

[S—
SV R W=

._.
SN h WD —

ONEeKTpOIHEPreETHKA

TorMBHas TPOMBIIIIICHHOCTD

UépHas MeTairyprus

I[BeTHas meTautyprus

OpyxecTpoeHue

Kocmuueckasi mpOMBIIIUIEHHOCTh

Xumuueckas 1 He()TeXuMU4ecKasi IPOMBIIIJICHHOCTb
MamuHoCcTpoeHre 1 MeTaioo0padoTKa

JlecHasi, nepeBooOpadaThIBaIOIIAs M LEJUTIOI03HO-0yMa)kHasi IPOMBIIIIJICHHOCTh
[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 OKPYIKAOIIEH cpesie

@®opMBbI CYIIIECTBOBAHHMS M TIOBEICHHE HEKOTOPBIX TSIKEIBIX METANIOB B MIPUPOJIHBIX BOJIAX
OpraHuyeckue COeTMHEHUS

Peaxiinu nosHOro ooOMeHa

IM'maponuz

Bonopoansiit nokazarens pH

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

KoMiiekcHble cOeIMHEHNUS.

[IpousBeneHne pacTBOPUMOCTH.

JlucniepcHbIE CUCTEMBI.

. SIBnenue copOuum.
. OMYJIbCHH.
. Konnouansie pacTBopsbI.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

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

OKPYXKaroUIyIo cpeay

THIBI IPOMBILIUIEHHBIX TPOU3BOICTB U UX BIUSHHUE HA 3KOJIOTMYECKYIO O€30MaCHOCTb
DU3UKO-XUMUYECKHE METO/IbI KOHTPOJIS BELIECTB U MAaTEPUAIIOB

PuU3UKO-XUMHUYECKUE IPEBpPALICHUS BEIIECTB-3arps3HUTENIEH B OKpYXKaKIIEH cpelne u
TexHochepe

. Tunuuneie BCIICCTBA-3aIrpA3HUTCIIN U TUIIBI JUCIICPCHBIX CUCTEM

9.1.6. IlpumepHbIii NepeyeHb TeM A MYJIbTHMEIUIHBIX NMPe3eHTAI U
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OueHka BO3JeHCTBUSL BPEIHBIX BEIIECTB Ha OKPYKAIOLIYIO cpelly U TexHochepy B pe3yibTare
NEeSITeIbHOCTH MPEeANPUATHI:
DJIEKTPOIHEPTETUKA
TonnuBHAs TPOMBILIUIEHHOCTb
Uépnas MmeTautyprus
[[BeTHast MmeTamtyprus
OpyxecTpoeHue
Kocmuueckasi mpoMBIIILIEHHOCTD
XuMuyeckasi 1 HeTeXuMudeckasi IpOMBILIUIEHHOCTb
MarmuHoCcTpoeHre U MeTauioo0padoTKa
Jlecnas, nepeBooOpabdaThIBaOIIast M MEJTIOI03HO-0yMaXkHAsI TPOMBIIUICHHOCTh
[TpOMBINITIEHHOCTH CTPOUTEIBHBIX MAaTEpUATIOB
11. ITumeBas TpOMBIILIEHHOCTh
12. MeauuuHCKasi IpOMBIIIJIEHHOCTh
13. IMonurpaduueckas IPOMBITIUICHHOCTh
14. Cenbckoe X0341CTBO

._.
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9.1.7. TeMbl NPaKTUYECKUX 3aHATHI

1. Peakum noHHOTO OOMEHA
2. Peaxiiuu MOHHOTO OOMEHa
3. Uzmenenue pH cpensl npu u30bITKE BELIECTB-3arps3HUTENCH
4. Tsxenble METaIbI
5. BOIopoHbIi IMOKa3aTeNnb
9.1.8. TembI J1aGopaTOPHBIX padoT
1. OnpeneneHue KOHIIEHTPAIIUU BEIIECTB METOAOM (DOTOMETPHUH
2. OnpeneneHue KOHLEHTpPAalUMU BEHIECTB METOJaMU KHCIOTHO-OCHOBHOTO U

MOTEHITMOMETPUUECKOTO TUTPOBAHUS
9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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