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3auer 4
KoHTponbHbIE pabOThI 4 1
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHKE TEOPETHUECKUX MPEACTABICHUN O (PU3UKO-XUMHUECKUX MPOIeccax U SBICHUSX,
JeKalIMX B OCHOBE B3aMMOJCHCTBUS BEILECTB-3arpA3HUTENCH ¢ KOMIOHEHTAMH OKpPY Karollel cpesbl U
TEeXHOC(HEPOH.

2. Co3pnaHue TeopeTUYecKor 0a3pl JUIsl YCHEIIHOTO YCBOCHHS AUCLUUILIMH MPOo(decCHOHAIBHOTO
UK U OPMHUPOBAHUS HAYUHOTO U MHKEHEPHOT'O MBILICHHS.

1.2. 3agauy AUCHUILIUHBI

1. U3ydyenue (GU3UKO-XMMHUYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKPYXKAWIIEH cpene u
TexHoc(epe Mo BO3IEHCTBUEM €CTECTBEHHBIX U aHTPOIIOT€HHBIX (PAKTOPOB.

2. N3yuyeHue MEXaHU3MOB B3aUMOJCHCTBUS BEIIECTB-3arpsSI3HUTENECH C KOMIOHEHTaMH
atMocdepsl, THAPOChHEPHI U TUTOCHEPHI.

3. 3yueHne TeOpeTUYECKUX OCHOB XMMHUECKHUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIN3a.

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

CornacoeaHa Ha noptane N2 72399




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

Bcero |Cemectpsl

Bupl yaeOHOI 1esITeIBHOCTH
4acoB |4 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 22 22
JIeKIIMOHHbBIE 3aHATUS 8 8
IIpaxTHueckue 3aHATHSA 4 4
JlabopatopHbie 3aHATHS 8 8
KoHTposnbHbIe paboThI 2 2
CamocrosiTeibHas padoTa 00y4alOMIUXCs, B T.4. KOHTAKTHasI 82 82
BHeayJuTOpPHas padoTa 00y4aroImnXxcs ¢ npenoaaBaresemM, BCero
[TonroroBka k 3auery 30 30
Harnncanne KoHCIEKTa CaMONIOATOTOBKHU 8 8
[ToaroToBka Kk KOHTPOJIBHOM paboTe 15 15
[ToaroroBka kK TECTUPOBAHUIO 11 11
[ToaroToBka K BBICTYIICHHUIO (JTOKIATY) 5 5
[ToaroroBka MyJIbTUMEIUWHON PE3ECHTALIUU 6 6
[ToaroroBka k mabopaTopHoOii paboTe, HANMCAHUE OTYETa 5 5
Harmmcanne otyera no nabopaTopHoit pabote 2 2
HoaroroBka u caavya 3ayera 4 4
OO0mas Tpya0eMKoOCTh (B 4acax) 108 108
Oo0wmas TpynoeMkocTh (B 3.€.) 3 3

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

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.

Tabnuia 5.1 — Pa3genst (TeMbl) AUCHUIIINHBL U BUIBI YYEOHOH 1€ATeIbHOCTH

Bcero
Jlek. Cam.
[Ipak. | Jla6. 4acoB dopmupyembie
Hasanus pasnenoB (Tem) IUCHUILIMHBL | 3aH., pao.,
q |33 pao. 4 (6e3 KOMITETCHITH
3a4era)
4 cemecTp
1 Tumpl XUMHUYECKUX CUCTEM M MporeccoB| 4 2 - 33 41 OIIK-1, TIK-1
B OKpY’KalolIen cpezie u TexHocepe
2 Xumudeckue U (pU3uKO-XUMUIECKHE - - 8 23 31 OIIK-1, ITK-1
METO/Ibl aHaJIM3a BEIIECTB U MaTEPHUaJIOB
3 ®U3NKO-XUMHUYECKUE TIPEBPAILICHUS 4 2 - 26 32 OIIK-1, IIK-1
BEIIECTB-3arpsI3HUTENEH B ruapocdepe,
atMocdepe u nmenocdepe
Utoro 3a cemectp| 8 4 8 82 102
HUroro| 8 4 8 82 102

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHSIM) IPUBEICHO B Tabmuie 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3/ieoB (TeM) TUCIUILIIMHBI (B T.U. IO JICKIIHIM)

HasBanwus paznenos (Tem)
JUCTIUTUTAHBI

Copeprkanue pazaennoB (TeM) TUCHUIUIMHEI (B T.4. 110 JISKLIUSIM)

TpynoemkocTh
(JTeKITMOHHBIE
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 MPOIECCOB, MPOTEKAIOLINX B
TexHocdepe U OKpyxkaroliel cpeze. Peakiiuu HOoHHOrO oOMeHa 1
XapakTepHbIe AJIs HUX MPU3HAaKH. [ UIposn3 B BOAHBIX Cpeaax.
OcHoBHbIE TUIIBI THApPONIK3a cofieil. CTaauu ruiponusa u
BO3MOJXKHBIE ITPOAYKTHI. IOHHOE Mpou3BeieHre Boabl. BogopogHblit
nokasatelib. OKUCINTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
Kommnekcusie coennnenus. [IponsBenenne pacTBOPUMOCTH.
JucnepcHble cucteMsl. SIBnenne copounu. Imyibcnu. KommonHeie
PpacTBOPBIL.

4

OIK-1, TIK-1

Utoro

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

IIpenmer ananutnyeckorr xumuu. KauecTBeHHbIH 1
KOJIMUECTBEHHBIH aHamu3. Kinaccudukanus MeTonoB aHain3a:
XUMHUEeCcKue, pusnueckue, GU3NKO-XUMHUYECKHE METOIbI.
XapakTepUCTUKU METOZOB aHANIN3A: TIPee]l OOHAPYKEHHUS,
JINATIa30H OMpEACISIEMBIX COJICPKaHUA, OCHOBA, IPUMECH.
AHaTUTHYECKUH curHaANI. IHTEHCUBHOCTD M pa3periaronas
CHOCOOHOCTh aHAIUTHYECKOTO curHana. CelneKTUBHOCTb,
cnenu(pUIHOCTh ¥ SKCIPECCHOCTh METOAOB aHanu3a. Hanpasnenns
Pa3BUTHS aHATUTHYECKON XUMUU. [IpeMeT aHATUTHISCKON XHUMUH.
KadecTBeHHBIN 1 KOJMYECTBEHHBIN aHanmu3. Knaccudukanus
METOJIOB aHAJIM3a: XUMHUYECKUE, pusnueckue, PU3NKO-XMMUYECKHE
MeTOAbl. XapaKTepUCTHKH METOIOB aHAIK3a: peaen 0OHapyKEeHus,
JIATIa30H OMpeAeISIEMBIX COJICPKaHMUA, OCHOBA, IPUMECH.
AHaTUTHYIECKUH cUTHAN. VIHTEHCUBHOCTD M pa3periaronas
CIOCOOHOCTh aHAIUTHYECKOTO curHana. CeleKTUBHOCTbD,
cneuuprUIHOCTb ¥ SKCIPECCHOCTh METOAOB aHann3a. Hanpasnenus
Pa3BUTHS aHATUTHYECKON XUMUHU. DU3HKO-XUMAIECKAE METOBI
aHanm3a u ux npenmyinecrsa. Kiaccudukanns dusuxo-
XUMHUYECKUX MeToJ0B aHanu3a. [Ipsmblie u kocBenHsle DXMA.
DranouHble U 0e33TanoHasie DXMA. OCHOBHBIE METOIBI
KOJIMYECTBEHHOTO OMPEACICHUS: METO/ TPalynpOBOYHON HYHKIIUH
(cTaHmapTHOM cepuu), METO]] CTAHIAPTOB, METOJ CTAHIAPTHBIX
n06aBoK. PU3MKO-XUMHYECKHE METOIbI aHAIN3A U UX
npenmyiecTBa. CHEKTPHI U UX XapaKTeprUcTUKU. CIIeKTpaIbHbIE
METObI aHAJIN3a: YMUCCHOHHEIE, pe(ppaKIMOHHbIEe, a0COPOIMOHHEIE,
MeTobI paccesHua. ONTHYecKre METoIbI aHan3a. Bo30ysxneHHoe
cocTosiHie aTOMOB. CrieKTpanbHble TUHAU. CIIEKTPhl UCITyCKaHUs U
MIOTJIONIEHHUSI. ATOMHO-OMHUCCHOHHAS CIEKTPOCKOIIHSL.
MoHoxpoMaTH3aus H3Ty9IeHus. MeToIbl perucTpamnii CeKTPOB.
KonunuecTBenHslil u kauecTBeHHbIN aHamu3 B ADC. AToMHO-
abcopOuuoHHas cnekTpockonus. Onruyeckast IIOTHOCTb.
KonuuectBennsiit ananus B AAC. MeToibl MOJICKYJISIPHO-
abcopbumonnoro ananmsa. Komopumerpus. Kosddunnent
nporryckanus. 3akoH byrepa-JlamGepra-bepa. MomnsipHblit

K03 hUIMEHT noryonieHus. MeTobl KOJIMYECTBEHHOTO aHaln3a B
(dhotokonopumeTpu. Kitaccudukaius 31eKTpoI0B: EPBOro poja,
BTOPOTO POJA, PEAOKC-IICKTPOIBI, MEMOpaHHBIC (HOHCEICKTHBHBIE)
ANEKTPOIbl. IHIMKATOPHBIE AIIEKTPOJIBI, IEKTPOIbI CPABHEHNS,
BCIIOMOT'aTEeJIbHBIE AIEKTPOIbL. DIIEKTPOIHBIE TPOLIECCH] B
pacTBopax. DJIEKTpHYECKOe COMPOTUBIICHUE pacTBopa. Y IenbHas U
9KBUBAJICHTHAS JIEKTPOIPOBOTHOCTD. [IpsiMast M KOCBeHHAs!
KOHIyKTOMeTpHrs. KOHIyKTOMETPpUIECKOE TUTPOBAHHUE.
Omnpenenenye BOJOPOAHOTO MOKA3aTeNsl ¢ IOMOIIBIO
noreHuroMeTpun. IloTeHIImOMeTprYecKoe TUTPOBAHHME.

OIIK-1, TIK-1

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

Cocrtas u cBoiicTBa atmMmocdepsl. [Tyt 3arps3aenns atMocdepsr,
OCHOBHBIE 3arpsSI3HUTENH U BIUSHUE Ha KIMMATUIECKUE U3MEHEHUSI.
XapakTepucTHKa Ibuieii u aspo3odneii. [Iponeccsl ux oOpazoBaHus u
IIyTH BBIBOJA

n3 atMocdepsl. OCHOBHBIE THITHI (PH3UKO-XUMUIECKHUX MPOIECCOB B
atMocdepe. CBoOOIHBIE paJuKaibl M UX 00pa3oBaHHE B aTMOChepe.
Henusle peakuuu. IIpodiaema o3oH0BOrO cios. O6pazoBaHKe 030HA
B atMoc(epe 1 ero cBoiicTBa. MexaHU3MBbI pa3pyllICHUS 030HA B
atmocdepe. L{uxi xmopa u 6poma. [Ipobiema 3amMeHnTEICH
¢dpeoHoB. [TapHUKOBEII 3(EKT U ero BIUSHHUE HA KIIMaT.
XapakTepUCTUKA APHUKOBBIX ra30B.

@Du3NKO-XMMHUUECKUE MPOLECCHI, JeXKaIllie B OCHOBE BBIBOJIA METaHA
n3 atMocepbl. MexaHnu3m 00pa30BaHHs KUCIOTHBIX JOXKICH.
3arps3HeHHs, PEAIISCTBYIOMNE 00pa30BaHUIO KUCIOTHBIX JOXKACH.
BinsiHue KMCIOTHBIX T0KIEH HA OKPYIKAIOUIYIO Cpely U

00BEKTHI TEXHOCDEPHI.

dopMupoBaHue cocTaBa IPUPOAHbIX BoJ. CBOICTBA CI0€B BOAHBIX
Macc ¥ UX PoJib B PM3UKO-XUMHUYECKHX MpoIeccax B Tuapocgepe.
Kraccuduxkamnus 3arps3HeHni BoJ 10 (pa30BO-IHCIIEPCHOMY
coctosiHu0. Crioco0bl yjalleHus 3arps3HEHHIA.

Ipomeccs! camoounIeHns BOJOEMOB. bythepHas eMKOCTb BOAHBIX
CHCTEM Ha IIPUMEPE METAJUIOB-TOKCUKAHTOB. POJIb T'yMHUHOBBIX
KHCIIOT. 3arpsI3HEHUE BOIHBIX CUCTEM TSDKEIBIMU METAJIJIaMU.
XuMHUECcKoe paBHOBECHE B BOJIHBIX cucTeMax. PactBopumocth
COCTMHEHHMH TSDKEIbIX MeTasuoB. [Ipon3BeieHre pacTBOPHUMOCTH.
KoMrutekcHBIe cOeIMHEHHS TKENbIX MeTaIIoB. DaKkTopHI,
OIIPENEIISIOIUE MUTPALIUIO TSKETBIX METAIIOB B BOJHBIX CUCTEMAX.
@opMBI CyIIECTBOBAHUS U ITOBEJECHHE HEKOTOPBIX TSKEIBIX
METaJIOB B IPUPOIHBIX BOJaxX. ['a3bl, pACTBOPEHHBIE B BOAHBIX
cucteMax. MexaHn3M abcopOImy ra3oB Ha IPUMEpPE YTIEKHUCIOTO
rasa, kaciopona. Ilytn moctymienus 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
CBOICTBA BOJHBIX CUCTEM.

OcHoBHbIE (HU3UKO-XUMHYECKHE MPOIIECCHI, TPOTEKAIOLIHE B
moyBax. [ToBeneHHe TSKENBIX METAJUIOB M MECTHUIHIOB B OYBaX.
XapaKTepUCTHKH TI0YB: TPaHyIOMETPHUCCKHIT COCTaB, 00beM MOp,
THTPOCKOIMYHOCTH, pH, HoHOOOMeHHast eMKOCTh. COpOIIMOHHEIC
LEHTPBI YACTHI] TOYBBI. AZICOPOIHS TAKEIBIX METAIIOB.
OcaxeHne 1 pacTBOPEHHE, IPOTEKAOMHUE B TOYBax. Peakiun
TSDKEITBIX MeTauoB. [Ipeobpa3oBaHie OKCHIOB METAIIOB B
pacTBOpUMEIEe (POPMBI THAPOKCHIOB, KapOOHATOB, THAPOKapOOHATOB
U 1p. AfcopOuust HOHOB METANI0B Ha HOHOOOMEHHBIX LIEHTPax
MOYBEHHBIX yacTu1l. O6pa3oBaHNE MaJIOMOABIKHBIX KOMIIIEKCHBIX
coeMHEHUH ((yIbBATHI, T'yMAThl) C OPTaHUIECKUMH BEI[ECTBAMU
ITOYBEL. XenaToo0pasyromye KOMIUIEKCH o4B. OOpa3oBaHue
BHYTPHKOMIUIEKCHBIX X€aTOB MeTainoB. OKUCIUTENBHO-
BOCCTaHOBHTEIIbHBIE IIPOIIECCHI B MOouYBax. IlogkuCIeHHE TOYB.
IommenaunBanue no4B. BiausHIe HOHU3UPYIOMETO H3IyYCHHS HA
OKPY>KAIOIIYIO Cpeny.

4 OIIK-1, IIK-1

Hroro

Uroro 3a cemectp

o]

Hroro

5.3. KoHTpoO/IbHBIE PA0OTHI

Byl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE paOOTHI MPUBEIEHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

Ne .. | Bunbl KOHTPOJIBHBIX paboOT TpynoemMkocTs, 4 ®opMupyemMble KOMIIETEHIUN
4 cemecTp
1 |KOHTpOJIBHaSI pabota 2 OIIK-1, ITK-1
Hroro 3a cemectp 2
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Htoro 2

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padboT

HasBanus paznenos (Tem) HaumenoBanue 1abopaTopHbIX Tpynoemkocts, | Dopmupyemslie
JACTTUTUTUHBI pabor q KOMIIETCHITUHT
4 cemecTp
2 Xumuueckue u pu3uko- |OnpeneneHne KOHIEHTPAINH 4 OIIK-1, TIK-1
XUMHUYECKHE METO b BEIIECTB METOAOM (hOTOMETPHH
aHan3a BEIIECTB U Ornpenenenrie KOHIIEHTPALIMT 4 OIIK-1, TIK-1
MaTepualioB BEIIECTB METOAaMH KUCJIOTHO-
OCHOBHOTO M
MOTEHITMOMETPUUECKOTO
TUTPOBAHUS
HTroro 8
Uroro 3a cemectp 8
Hroro 8
5.5. llpakTyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHme mpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0HIE 5.5.
Ta6numa 5.5. — HammeHnoBaHNe MpakKTHIECKHUX 3aHATHI (CEMHUHAPOB)
HazBanus pa3nenos (Tem) HanmenoBanue npaktuueckux | Tpynoemkocts, | PopMupyemsbie
JIACTIUTITUHBI 3aHATUHN (CEMUHAPOB) q KOMIIETCHITUHN
4 cemecTp
I Tunel XUMUYECKUX CUCTEM U | TUIBI TUCTIEPCHBIX CUCTEM, 1 OIIK-1, TIK-1
IIPOLIECCOB B OKpYyKarolen MIPUMEHSIEMbIX B
cpene u TexHochepe MIPOU3BOJICTBEHHBIX MPOIECCaX
Oprannueckue COeIMHEHUS U 1 OIIK-1, ITK-1
UX IpUMEHEHUE Ha
MIPOU3BOJICTBE
Hroro 2
3 OU3UKO-XUMHUYECKHE Bpennsie u onacHbie 2 OIIK-1, TIIK-1
MIPEBPAILICHUS BEILIECTB- XUMUYECKHE BEIIeCTBa Ha
3arpsi3HUTENCH B ruapocdepe, 00BbeKTax TeXHOCHEPHI U UX
atMocdepe u negochepe BJIMSIHUE HA OKPY>KAOLIYIO
cpeny
Hroro 2
Uroro 3a cemectp 4
Htoro 4

5.6. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.7. CamocTosiTeqbHast paboTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.7.

Tabmuma 5.7. — Bunbel camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpPYEMblE€ KOMIIETEHLIUN
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Buael
HasBanus paznenos (Tem) . | Tpymoemkocts, | @opmupyemblie
JE—— CaMOCTOSATEIIbHOMN u KOMITCTCHITHH ®opMBI KOHTPOJIS
paboTsl
4 cemecTp
1 Tunel XUMHUYECKHUX IloaroroBka x 10 OIIK-1, TIK-1 3auér
CHUCTEM U MPOLIECCOB B 3a4ery
OKpPY’KaroIIeh cpesie u Hanucanue 8 OIIK-1, ITK-1 Koncnexr
TexHocepe KOHCIIEKTa CaMOTIOATOTOBKHU
CaMOIIOJITOTOBKH
ITonroroBska K 6 OIIK-1, ITK-1 KonTposnbhas
KOHTPOJILHOH paboTe pabora
ITogroroska k 5 OIIK-1, IIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka x 2 OIIK-1, TIK-1 BricTymienune
BBICTYTIICHUIO (mokian) Ha
(mokmany) 3aHATHH
ITonroroBska 2 OIIK-1, ITIK-1 | Mynbrumenuiinas
MYJIbTUMEAUINHON Mpe3eHTalNs
MPE3CHTAINH
Hroro 33
2 XUMHYECKHUE U IloaroroBka x 10 OIIK-1, TIK-1 3auér
(UBUKO-XUMHUECKIE 3a4eTy
METOBI aHaIn3a BEUICCTB [[ToaroToBKa K 4 OIIK-1, ITK-1 KonTposnbhas
1 MaTepHajioB KOHTPOJIbHOM paboTe pabora
IToaroroBka k 5 OIIK-1, TTK-1 Jlaboparopuas
1abopaTopHOii pabota
paboTe, HanUcaHKe
oT4eTa
Hanucanue oTyera 2 OIIK-1, TTK-1 Otuer 1o
1o JabopaTopHOit nabopaTopHOI
pabote pabote
[ToaroroBka k 2 OIIK-1, ITK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 23
3 ®dusuko-xumuyeckue |Iloaroroska k 10 OIIK-1, TTK-1 3auéT
MIpPEBpAIICHUS BEIIECTB- |3a4eTy
3arpsi3HUTEIIEH B IToxroroBka k 5 OIIK-1, ITK-1 KonTposnbhas
ruzpochepe, armochepe | kouTponsHO#H paboTe pabora
u nesocdepe IToaroToska K 4 OIIK-1, ITK-1 Tectuposanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1, TTK-1 BricTymienune
BBICTYTIICHUIO (mokian) Ha
(mokmany) 3aHATUU
[ToaroroBka 4 OIIK-1, ITIK-1 | MynbrumenuiiHas
MYJIbTUMEAUINHON Mpe3eHTalNs
MPE3CHTAIINH
Hroro 26
Hroro 3a cemectp 82
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TToaroroBka u cmaua 4 3auer
3a4era

Hroro 86

5.8. CooTrBeTcTBHE KOMIIETEHIMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUILINHBI, U BUIOB

3aHATHI
Bupel yueGHOI nesTebHOCTH
dopmupyembie
Jlek. | Ilpak. | Jla6. | Cam. DOopMBI KOHTPOJIA
KOMITIETEHIINH
3aH. | 3aH. | pal. | paO.
OIIK-1 + + + + |BeicTymiieHue (DokiIan) Ha 3aHATHH, 3a4€T,
Koncnexr camononrorosku, KontponsHas padora,
Jlaboparopnas pabota, MynbsTuMeMTHAS
npe3eHTanus, OT4er mo madopaTopHoi padore,
TectupoBanue
IK-1 + + + + |BeicTymuieHue (Dokian) Ha 3aHATHH, 3a4ET,
Koncnext camononroroBku, KontponsHas padora,
Jlaboparopnast pabota, MynpTUMeUITHAS
npesenTtanusi, OTuer 1o 1abopatopHoit padore,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnevyeHue TUCHMIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

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

2. Jlepsioun, B. A. ®usudeckast XuMusi TUCIIEPCHBIX CUCTEM : yueOHOoe mocodOue st By30B / B. A.
Hepsabun, E. I1. ®apadonrona ; nog Hayd. pea. E. A. Kynemosa. — M. : U3parensctBo FOpaiit, 2018. —
86 c. [DnmexkTpOHHBIH pecypc]: — Pexuwm aJocTyma:
https://urait.ru/book/fizicheskaya-himiya-dispersnyh-sistem-416142.

3. OU3NKO-XUMHYECKHE METOAbI aHaimu3a: Yuebnoe nocodue / M. B. Tuxonosa - 2017. 71 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7052.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. CagosaukoBa JI.LK. Dkonorus u oxpaHa okpy»Karolei cpeabl Mpu XUMUYECKOM 3arps3HEeHUH :
Yuebnoe nocobue nnst By3oB / JI. K. CagoBaukosa, JI. C. Opnos, U. H. Jlo3anoBckas. - 3-e usn.,
nepepad. - M. : Beictas mkoma, 2006. - 333[3] c. : Tabmn., wi. - (151 BeICIINX y4eOHBIX 3aBE/ICHHI)
(Oxpana okpyxaroieit cpenpl). - bubnuorp.: c. 320-322. (nanuuue B 6ubanorexke TYCVYP - 50 3k3.).

2. Wyxwun, E. JI. Konnonanas xumus : yaeOnuk s By3os / E. J[. lllykun, A. B. Ilepmos, E. A.
AmenuHa. — 7-e u3 ., ucnp. u gon. — Mocksa : M3gatensctso HOpaiit, 2020. — 444 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctymna: https://urait.ru/bcode/449926.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. ®uszuko-xuMHYECKHE TIpoIlecChl B TexHOochepe: YueOHO-MeToandeckuii komrmuieke / U. A.
ExumoBa - 2012. 43 c¢. [DnekTpoHHBUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2077.
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2. ®U3NKO-XUMHYECKHE TPOIecChl B TexHochepe: MeTonuueckue yka3zaHus K JJabopaTOpHOMY
npaktukymy / . A. ExumoBa - 2012. 83 c. [DnexkTpoHHBIH pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/2078.

3. Ily3akoB, C. A. COOpHUK 3a7lauy U YIPaXHEHUW 1O 0o0IIeld XUMUM : ydeOHOe mocoOue i
akanemuueckoro 6akanaBpuata / C. A. Ilyzakos, B. A. [Tonkos, A. A. ®ununmnoBa. — 5-¢ 3., mepepad.
u non. — M. : U3garensctBo FOpaiit, 2018. — 255 c. [DnekTpoHHbIl pecypc]: — Pexum gocryna:
https://urait.ru/book/sbornik-zadach-i-uprazhneniy-po-obschey-himii-412730.

4. TlpakTukyM Mo pU3HKO-XMMHUYECKHUM METOJaM aHalu3a: Y 4eOHO-MeToANnuecKoe nocodue ams
OpraHU3aIuy MTPAKTUYECKUX 3aHATHH, Ta00OpaTOPHBIX pabOT M CAaMOCTOATEILHON PabOThI CTYIEHTOB / M.
B. TuxonoBa - 2017. 74 c¢. [DnexkTpoHHBH pecypc]: — Pexum pngocrtyna:
https://edu.tusur.ru/publications/7094.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPy, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnast aynuropusi: yueOHas ayJUTOpHUs JJIs TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEMIEeHHE [JIs MPOBEACHUS] TPYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnekr, 1. 40, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- TeneBuzop LED 47";

- CucreMa MUKPOKJIMMATA,

- MarauTHO-MapKepHas J0CKa - 2 1IT.;

- [Ikad;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;
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- Google Chrome;
- Microsoft Office 2010;
- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

Jlabopatopust XuMHH: yueOHasi ayAUTOPHs A MPOBEACHUS 3aHATUHM NMPAKTUYECKOTO THUIIA,
yueOHass ayIuTOpHUs JJIsl NMPOBEACHUS 3aHATHH Ja0OpaTOpHOTO THUIA, ydeOHAs ayauTOpHUS A
MIPOBECHHUS 3aHATUI CEMUHAPCKOT0 THIIA, TOMEIIEHUE JIUIsl IPOBEICHHSI TPYIIOBBIX U HHIUBUAYAIbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexT, 1. 40, 424 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Ph-meTp nmopTaTtuBHBI;

- AHanu3aTop KUAKOCTH;

- Becsl anekrponnsie AND HL-100;

- [IpeobpazoBarens Toka (Tpanchopmarop);

- CucreMa BEHTUJISIIAH;

- MarauTHO-MapKepHas J10CKa;

- CTeHKa yrJoBasi CO CTEKIIOM;

- llIxad BBITSKHOM;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

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

- 634034, Tomckast o6nactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIbI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
1 Tumsr xumuaeckux cuctem u |OINK-1, TTK-1 BricTymienne [TIpumepHbIil nEpeYeHb TEM
MIPOIIECCOB B OKPYKAIOMIEH (mokyam) Ha JUTSL BBICTYTIIEHUS (HOKIIana)
cpene u TexHocdepe 3aHATUU Ha 3aHITHU
3auér Ilepeuens BOPOCOB ISt
3auera
Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
KoHTtponbHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
Mynstumenuitnas | IIpuMepHBIN iepedeHs TeM
[IPE3EHTALNA JUISL MyJIbTUMETUIHBIX
Mpe3eHTalNN
2 Xumudeckue u HU3uKo- OIIK-1, ITK-1 3auér Ilepeuenb BOITPOCOB AJIst
XUMHUYECKHE METOIbI AaHAIIN3a 3aueTa
BCILICCTB U MaTCpUajIoB KonTponbHas IIpuMepHBIil epeyeHb
pabota BapUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PaboOT
JlaGopatopHas Tembl m1abopaToOpHBIX padoT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
Oruer o Temsbl n1abopaTopHbIX padoT
nabopaTopHOi
pabote
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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.

19.

€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. IlepevyeHb BONPOCOB ISl 3a4€Ta

. Knaccudukanusa oprannueckux coeauneHuil. IlyTu ux mocTymieHus U BO3JeHCTBHE Ha

OKPYKAIOIIYIO CPENly U YelIOBEKa.

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

UX MIOCTYIUIEHHSI B OKPY’KAIOLIYIO0 CPEAY U TOKCUUECKOE JIEHCTBUE.

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

BIIMSTHUE HA KIIMMAaTU4YECKUE U3MEHEHMUS.
XapakTepucTUKa nblIe u a’po3oinieil. IIpoueccsl ux ob6pa3oBaHus M MYTH BBHIBOJAA U3
aTMocdepsl.

OcHOBHBIE THIIBI (PU3UKO-XUMUYECKUX MPOLIECCOB B aTMOCdepe.

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

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

MexaHu3Mmsbl pa3pyiieHus o3oHa B atMochepe. Llukia xiaopa u 6poma. [Ipodiaema 3amenuTenei
bpeoHoB.

[TapuukoBbIi 2P PEKT U ero BIUSHUE HA KIUMAT. XapaKTepHUCTUKA TAPHUKOBBIX ra30B. OHU3HKO-
XMMUYECKHE TPOIIECCHI, JIeXKAI[Fe B OCHOBE BBIBOJIA METAaHA U3 aTMOC(EpBI.

Mexanusm o0pa3oBaHMs KUCIOTHBIX NOXKICH. 3arpsi3HEHUs, MpeIIecTBYIONe 00pa30BaHUIO
KHCJIOTHBIX JOXJAeH. BiusHue KUCIOTHBIX MOXKIEH Ha OKPYXKAIOIYI0 cpeny U OOBEKTHI
TeXHOC(hEpHL.

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

Knaccudukanus 3arps3HeHnii Boa 1o $pa3oBO-IUCHEPCHOMY cOCTOsTHUIO. CIocoObl yaaneHus
3arpsA3HCHUMN.

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

3arpsi3HEHHE BOJHBIX CHUCTEM TSDKEJIBIMM METallIaMU. XMMUYECKOE PAaBHOBECHE B BOJHBIX
cucteMax. PacTBOpUMOCTh COEIMHEHUH TSXKENBIX METAIIOB. [Ipon3BeneHue pacTBOPUMOCTH.
KoMIuiekcHbIe COEMHEHMS TSKEBIX METAJUIOB.

@®aKkTOphl, ONPEACHAAONINE MUTPALIUIO TSKEJIbIX META/UIOB B BOAHBIX cucteMax. Dopmbl
CYILIECTBOBAHMS U NMOBEJAECHUE HEKOTOPBIX TSHKEIIBIX METAJIOB B IPUPOAHBIX BOAAX.

["a3pl, pacTBOpEeHHbIE B BOJAHBIX cHcTeMax. MexaHu3Mm abcopOnuu razoB Ha HmpuUMepe
YTJIIEKUCIIOTO ra3a, KUCJIopoaa.

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

3arpsi3HEHHE BOJHBIX CHCTEM OpraHMYecKuMu BemecTtBamu (HedTh, [TAB), Bnusinue
OpPraHMYECKUX BEIIECTB HA CBOMCTBA BOJHBIX CHUCTEM.

OcHOBHBIE (PU3HKO-XUMUYECKHE MPOIECCHI, MPOTeKaoImue B mouBax. [loBegeHne TsKeIbIX
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20.

21.

22.
23.
24.
25.
26.

METaJIJIOB U MECTUIINIOB B IOYBaX.
BzanmonelcTBUE MOHH3UPYIOMIETO H3JIy4EeHUS C KOMIIOHEHTaMH aTMoc(epsl, BOIOW H
BOJIHBIMU PacTBOPAaMHU, TBEPJIBIMU 0ObEKTAMHU U )KMUBBIMU OpTaHU3MaMHU.

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

OKHUCIHUTENTBHO-BOCCTAHOBUTENBHBIE ITpolecchl. CBOMCTBA METAIIOB.

[Tpomneccrl copbunu B mutocdepe, ruapochepe u atmochepe.

JucnepcHbie CUCTEMBI B OKPYIKAIOLIEN Cpeie.

O06pa3oBaHre KOJTOUIHBIX PACTBOPOB, POLECCH OCAKIACHHS U KOATYJISLIIH.

O06pa3oBaHue YMYJIHCHI M KX CBOWCTBA.

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

Ornenka BO3ACHCTBUSA BpEIHBIX BEIIECTB HAa OKPYIKAIOIIYIO Cpeay U TexHochepy B pe3ysbrare
JEeATEIbHOCTH NPEAIPUATHI:

p—
W N —

—_ e —
W N =

[S—
SOV R W=

._.
SN h LD —

DNEeKTpOIHEPreTHKA

TormBHas TPOMBIIIJICHHOCTD

UépHas meTairyprus

I[BeTHas meTautyprus

Kocmuueckasi mpOMBIIIUIEHHOCTh

Xumuueckas 1 He(hTeXuMU4ecKast IPOMBIIIJICHHOCTb

MamuHoCcTpoeHre 1 MeTaioo0padoTKa

JlecHasi, nepeBooOpadaThIBarOIIAs M LEJUTIOI03H0-0yMa)kHasi IPOMBIIIIJICHHOCTh
[TpOMBIIIIEHHOCTh CTPOUTEIBHBIX MaTEPHAIOB

[TueBast IPOMBIIIIICHHOCTD

. MCI[I/ILII/IHCKa}I HpOMBIH_UIGHHOCTL
. [Homurpaduueckas mpOMBIIUIEHHOCTh
. Cennckoe X034UCTBO

9.1.4. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

BemecTBa-3arps3HuTenu, paclipoCTpaHEHHBIE B OKPY KAOIIECH cpesie

@®opMBbI CyIIIECTBOBAHHMS M MIOBEICHHE HEKOTOPBIX TSKEIBIX METAIOB B MMPUPOJIHBIX BOJIAX
OpraHuyeckue COeTMHEHUS

Peaxiinu nosHOro ooMeHa

IM'maponuz

Bonopoansiit nokazarens pH

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

KoMiiekcHble coeIMHEHNUS.

[IpousBeneHne pacTBOPUMOCTH.

JlucnepcHbIe CUCTEMBI.

. SIBnenue copOuuu.
. OMYJIbCHH.
. Konnouansie pacTBOpsbI.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

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

OKPYXKaIoUIyIo cpeay

THIBI IPOMBILIUIEHHBIX TPOM3BOICTB U UX BIUSHHUE HA 3KOJIOTMYECKYIO O€30MIaCHOCTb
DU3UKO-XUMUYECKHE METO/IbI KOHTPOJIS BELIECTB U MAaTEPUAIIOB

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

. Tunuuneie BCIICCTBA-3aIrpA3HUTCIIN U TUIIBI JUCIICPCHBIX CUCTCM

9.1.6. IlpumepHbIii nepeyeHb TeM AJS MYJIbTHMEIUIHBIX NMPe3eHTAIUI

OueHka BO3JeHCTBUS BPEIHBIX BEIIECTB Ha OKPYKAIOLIYIO cpelly U TexHochepy B pe3yibTare
NEeSITeIbHOCTH MPEeANPUATHI:

1.

DJIEKTPOIHEPTETUKA
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TonnuBHAS TPOMBILIUIEHHOCTb

Uépnas MmeTautyprus

[[BeTHast MmeTamtyprus

Kocmuueckasi mpoMBIIILIEHHOCTD

XuMuyeckasi 1 HeTeXuMudeckasi IpOMBILIUIEHHOCTb
MarmuHocTpoeHre U MeTamuioo0paboTKa

Jlecnas, nepeBooOpabdaThIBaOIIasl M MEJTIOI03HO-0yMaXkHAsI TPOMBIILICHHOCTD
[TpOMBINITIEHHOCTh CTPOUTEIBHBIX MAaTEpUAIIOB
[TumieBast NpOMBIIUIEHHOCTD

11. MenuuuHCKasi IPOMBIILJIEHHOCTh

12. Tlonurpadudeckas IpOMBIITUICHHOCTD

13. Cenbckoe X0351CTBO

[a—
SOk WD

9.1.7. Tembl 1a00paTOPHBIX padOT

—_

. Onpenenenye KOHIIGHTPALUHU BEIIECTB METOJOM (POTOMETPHH
2. OnpeneneHue KOHLEHTPAalUMU BEIECTB METOJAaMHU KHCIOTHO-OCHOBHOTO H
MOTEHIIMOMETPUIECKOTO TUTPOBAHUS

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU 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 caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsisi 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
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buasl 1oNOIHUTENBHBIX OLICHOYHBIX | DOpMBI KOHTPOJIS U OLIEHKHU
MaTepuaoB pe3yJabTaToOB 00yUYEeHUs

Kareropuu o6yuaronuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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