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PaGouas nporpamma [MCHMIUIMHBI «DKOJNOrHYecKHe MNpoOIeMbl OYHMCTKH
NPUPOJHBIX ra3oBy» cocraBieHa B 2021 roay B COOTBETCTBUM C TpeOOBaHUSIMH
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AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

HuciuminHa «DKOJIOTHYECKUE MPOOJIEMbl OYUCTKH MPUPOJIHBIX Ta30B»
BXOJIUT B YacTh, (POPMUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIIECHUN
OIIOIl ©GakanmaBpuata 1o HampaBieHHt0 mnoarotoBku 18.03.02 - DHepro- u
pecypcocOeperaroiiye Mmporecchl B XMMUYECKOH TEXHOJOTUU, HEPTEXUMHH U
OMOTEXHOJIOTHUH.

JucruninHa peaim3yeTcs Ha XUMUYECKOM (Qakynbrere Kadempoit
HEOPraHUYE€CKOU XUMUU U XUMUYECKON IKOJIOTUH.

Co,uepncaHHe AUCHUIUIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBLIX C
MCTOAaMH IIOAT'OTOBKH I'OPHOYHUX I'a30B K TPAHCIIOPTHPOBKC M HCIIOJIB30BAHMHIO,
MCTOJaMH OUYUCTKHU ITPHUPOJHBIX U HCKYCCTBECHHBIX I'a30B OT BPCAHBIX HpHMCCGfI.

JucuunivHa HaileleHa Ha (OPMUPOBAHHUE CIEAYIOIIMX KOMIETEHIUI
BBIMMYCKHHKA: TipodeccruonanbHbIxX - [TK-3.

[IpenonaBanue AUCUUIUIMHBI MPETyCMATPUBAET MPOBEACHHUE CIEAYIOLIMX BHJIOB
y4€OHBIX 3aHATUI: JEKUUHU, Ta00OpaTOPHBIE 3aHATHUS, CAMOCTOATENbHAsA padoTa.

Pabouasi mporpamma NHMCHMIUIMHBI NPETyCMATPUBAECT IMPOBEACHHUE CIEAYIOIMIMNX
BUJIOB KOHTPOJIS YCIIEBAEMOCTH B (pOpMe KOHTPOJIbHOM PabOThI, KOJIJIOKBUYM W
MIPOMEKYTOUHBIN KOHTPOJIb B (hOopMe 3a4eTa.

OOBeM TUCHMILINHBI 4 3a4ETHBIX €UHMIIBI, B TOM uncie 144 akageMuyecKkux Jaca
10 BUJIaM YYEOHBIX 3aHATHM

YueOHbIC 3aHATHUS dopma
B TOM YHUCJIE: IIPOMEKYTOUYHON
% KonrakTtHas paborta oOyvaronuxcs ¢ npenogasareiaem | CPC, aTTecTaluu
g o W3 HUX B TOM (3auer,
3 o g Jlexn | Jla6opar | Ipaxtuu | KCP | koncynst | uncne | AuddepeHnupos
S uu OpHEIE ecKue anuu | OK3aM |  aHHBIf 3a4er,
3aHATHS | 3aHATUA €H 9K3aMEH)
3 144 72 36 36 72 3a4eT




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

[ensamMu OCBOGHUS AUCIHMIUIMHBI «IKOJOTHYECKHE IMPOOJIEeMbl OYHUCTKU
MPUPOJIHOTO Ta3a» SBIISIIOTCS O3HAKOMJIEHHE CO CBOMCTBAaMHU Ta30B, METOAaMU
MOJIY4YeHUs] UCKYCCTBEHHBIX Ta30B, C METOJaMHU IOJATOTOBKHM TOPHOYHMX Ta3o0B K
TPAHCIIOPTUPOBKE M  HCIOJB30BAHUIO, METOJAaMU OYUCTKH TPUPOAHBIX H
HCKYCCTBEHHBIX Ta30B OT BPEHBIX MPUMECEH.

2.MecTto aucuuniauebl B cTpykrype OIIOII 6akanaBpuara

JucuuniauHa «JKOJOTHYEeCKHe MpOoOJIeMbl OYHCTKH MPUPOAHBIX Ta30B»
BXOJUT B 4YacTh, (OPMUPYEMYIO y4YaCTHUKaMU 0Opa30BaTENIbHBIX OTHOLICHHN
OIIOIl GakamaBpuara 1o HampaBieHuto noaroroBku 18.03.02 - Duepro- u
pecypcocOeperaronme npoueccbl B XMMHUECKOH TEXHOJIOTMU, HEePTEXUMHH HU

OMOTEXHOJIOTHH.

W3ydeHue 3TOi AMCHMILIAHBI HAYUHACTCS TOCIIC IPOXOXKIACHHS CTYACHTaAMU
MmaTepuaia Kypca «I[Ipukiamgnas mexanukay, «OO0IIas 1 HeOPraHMIECKOH XUMUS,
«AHanUTHYECKAsT XUMUD».

3. Komnerenuuu ody4yarwiunerocsi, opmupyemMsbie B pe3yJibTare 0CBOCHMS
AUCUMILIHHBI (MepeYeHb JIAHUPYEMBIX Pe3yJbTATOB 00y4eHus ).

Kon u Kon u HauMeHOBaHUe I[Inanupyemble pe3yJbTaThl IIpouenypa
HAHMEHOBaHUE | HHAMKATOpPa o0y4eHus OCBOEHHA
KOMNETEHIUH | TOCTHKEHUS
u3 OITIOII KOMIIeTeHIUi (8
coomeemcmeuu ¢ OIIOI1
[1K-3. [1K-3.1. 060CcHOBEIBaeT 3HaeT: COBpEMEHHBIE TOCTHIKEHUS | Y CTHBIN
Criocoben KOHKPETHbIE B 00JIACTH HAWJIYYIIMX JOCTYIHBIX | OMpOC,
00OCHOBBIBaTh | TEXHUYECKHUE PEIICHUS TEXHOJIOTHH YTHJIN3AlMK OTXOAO0B | MUCHhMEHHBIN
BBIOOp npu pa3paboTke YMeeT: 000CHOBBIBaTH KOHKPETHBIE | ONPOC
HaWTy4IIei TEXHOJOTHYECKHUX TEXHUYECKUE PELICHUS TpU
JOCTYITHON IIPOLIECCOB C YYETOM pa3paboTKe TEXHOJOTHUECKUX
TEXHOJOTUH HaWIy4llIeil JOCTYMHOW | MPOLIECCOB C yYETOM HaWIydllen
YTUIU3AlUN TEXHOJIOTUH YTWJIM3AIMH | JOCTYIMHON TEXHOJIOTUU
OTXOJIOB Ha OTXOJIOB Ha YTUIIU3ALUU OTXO0JI0B Ha
3aKpEIUICHHOW | 3aKpEIICHHON 3aKpeIIEHHOW TEPPUTOpUH (B
Tepputopuu (B | TeppuTopuu (B OpTraHu3aITIH)
OpraHu3aIim) OpraHu3aIim) Baajneet: HaBbIKamMu BeIOOpA
HaWIy4IIeil JOCTYIMHON
TEXHOJIOTHH YTHJIM3AIMHA OTXO/I0B
JUTS IPUHATHUS TEXHUYECKUX
peLIeHU I
[1K-3.2. BeiOupaer 3HaeT: OCHOBHLIE METOIEI VYcTHBIN
TEXHUYECKUE CPEJICTBA U | 00E3BPEKUBAHUS U YTHIN3AINH orpoc,
TEXHOJIOTHH, MPOMBIIIIEHHBIX OTXO0/I0B, MUCbMEHHBIN
HapaBlieHHBIC HA KOHCTPYKLIUU 000PYAOBaHUS U orpoc
MUHUMU3ALHUIO MHKEHEPHBIX COOPY>KEHUM TSI
AQHTPOIIOTEHHOTO 00€3BpeKUBAHUS U YTUITH3AITI
BO3/ICICTBUS HA MPOMBIIIIEHHBIX OTXO/0B
OKPYXKAaroIIYIO Cpeny C YMeeT: BBIIOIHATH HEOOXOIUMbBIE
Y4€TOM HaUJTy4IIen TEXHUUYECKHUE U DKOHOMUYECKHE




JIOCTYITHOM T€XHOJIOTHH
YTUIM3AU OTXO00B Ha
3aKpEIICHHOU
TEPPUTOPUU

pacyeTsl [0 UCIOJIB30BAHUIO TOH
WJIA MHOM CXEMBI JUIS
00€e3BpeKMBAaHUS OMTACHBIX
MIPOMBINIICHHBIX BHIOPOCOB
Baageer: HaBpIKamMM 1O pacyeTam
arnmnapaToB JJIs IPaKTUYECKOU
JIEATEIBbHOCTH C LIEJIBIO OLIEHKU
3¢ (HeKTHBHOCTH pabOThHI
POEKTUPYEMOT0 000PYIOBaHUS

ITK-3.3. cnmocoben
MPOEKTUPOBATh
OT/IENIbHBIE Y3JIbI
(ammapathl) TEXHOJIOTHUH
YTHIM3ALHUUA OTXOJI0B Ha
3aKpEIICHHOU
TEPPUTOPHUU C
HCIOJIb30BaHHEM
ABTOMATHU3MPOBAHHBIX
MPUKIIAIHBIX CUCTEM U C
y4E€TOM Haujyden
JIOCTYITHOM T€XHOJIOTHH
YTHIM3ALUN

3HaeT: OCHOBBI HH(OPMALIMOHHBIX
TEXHOJIOTHI, OCHOBHEIC
BO3MOXHOCTH U TIpaBUiIa pabOTHI €
IPOrpaMMHBIMU IPOAYKTaMH IIPH
pemeHnn npohecCHOHaIBHBIX
3aja4

YMeer: npUMEHATH IPOrPpaMMHOE
o0ecreyeHne Npu pelIeHnH 3a1a4
OXpPaHbI OKPY’KaIOLIEeH Cpe/Ibl
Buianeer: HaBbIKaMU PabOTHI CO
CHeHaTbHBIMH TPOTPaMMaMHU 110
IPOEKTHUPOBAHHUIO Y3JI0B U
anmnapaTroB

Y cTHBIM
ormpoc,
MUCHMCHHBIN
ompoc

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIJINHBI.
4.1. O0beM TUCIUILUIMHBI COCTaBIAET 5 3aueTHbIX equnul, 180 akageMuueckux
YacoB.

4.2.

CtpykTypa JUCIHUIUIUHBIL.

4.2.1. CtpyKTypa JUCIUILIMHBI B O4YHON opMme

Buabl yueOHoii padoThl,
BKJIIOYasl CAMOCTOSITEIbHYIO
padoTy CTYeHTOB (B Yacax)

®opMbI TEKYLIETO

: .
) KOHTPOJIs
Pa3jejibl M TEMbI 2 = d : p
2 = 2 ycneBaeMoCTH U
Ne  |mHCHMIIMHEBI 5} 2 = /& .
~ o ® NIPOMEXYTOYHOU
n/n (Mo MoayJisiM =y ~ T x| B = S = -
5 S| £ = S = 5 & 3| aTTecTanuu
X | 2 B = S & =
S| 2| 22588 = 2 g
©) e = T O O s »
Monyinb 1. ['oproumne ra3sl U UX CBOWMCTBA
1 ["oproune rassl S) 2 2 4 YcTHBIN onpoc
2 CBoiicTBa Ta30B 2 4 4 KontponbHas padora
3 [Ipupoassle rassl. S) 2 2 4 YcTHBIN onpoc
4 HckyccTBeHHBIE 5 4 2 4 KontponbHas padota
TOPIOYHE ra3bl
Hmozo no mooynio 1: 10 10 16 KomiokBuym
Mopyins 3. [ToaroroBka rasa Kk TpaHCIOPTUPOBKE U UCIIOJIH30BAHUIO.
1 Ounctka OT TBEPABIX
YaCTHII, mapoB, | 5 4 4 10 YcTHBI onpoc
OXJIKICHUE
2 MeTopl OCYIITKH Ta3a 5 4 4 10 YcTHBIN onpoc
Hmozo no mooynio 3: 8 8 20 KomiokBuym




Monynb 3. OuncTKa ra3oB OT COCIMHEHU CEepbl, AMOKCHIA YIIIEpO/Ia.

1 MeTo/1bl CEpOOUNCTKH S) 4 6 8 YcTHBIN onpoc
2 Ouyncrka OoT auokcuma | 5 6 4 8 YcTHBII onpoc
yriepoja
Hmozo no mooynio 3: 10 10 16 Konnoksnym

Monynb 4. OuncTka ra3oB OT apOMaTHYECKHX COeIMHEHHH, aMmMuaka. KoMOnHupoBaHHBIE
METO/IbI OYUCTKU

1 Ounctka Tra3oB OT | 5 4 4
apOMaTHYECKHUX 10 YcTHBI onpoc
COeIUHEHMI, aMMHUaKa.

2 KoMOunmpoBanHbIe 4 4 10 | KontpomnbHas paboTa
METO/Ibl OUHUCTKH
Hmozo no mooynio 4: 8 8 20 KomiokBuym
HUTOI'O: 36 36 72 3a4eT

4.3. Conep:xaHnue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam).

4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUIL NO OUCHUUNTIUHE.

Monayas 1. I'oprouue ra3sl 1 HX CBOMCTBA

Tema 1. I'oprouue ra3pl M UX ucnoJb3oBanue. Knaccudukanus u cocran
TOIJIMBA. ECTECTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. BhICIIasg M HM3MIAsA TEIJIOTA
CrOpaHMs TOIUIMBA. TEnI0BOM YKBUBAJICHT.

Tema 2. CgoiictBa ra3zoB. HopmanbHble U CTaHAApPTHBIC YCIOBUSL.
[motHOCTH Tra30B. Bsszkocte ra3oB. BiaxHocts r1a3oB. Touka poOCHI.
Kpucramnoruaparsl YTJIEBOIOPOHBIX rasoB. [IpenynpexaeHue
rUApaTooOpa3oBaHusl  yIICBOJAOPOJHBIX Ta30B. TemmepaTrypa ¥ TeIIOTa
npespaunieHus. TermnoeMKocTh. TemonpoBOAHOCTb.

Tema 3. Ilpupoanslii ras. CoctaB mpupoaHbIX ra3oB. [lomyTHbI HEDTAHON
ra3. CocTaB MOMYTHBIX ra3oB. Kputuueckue u NpuBeICHHbIEC MTAPAMETPHI.

Tema 4. HckyccTBeHHbIe TopouYMe ra3bl. [asudukanus TBEpIOTO
torummBa. Kiaccudukaius MeTo10B OCyIecTBIeHUs razudukamnun. ['eneparopabie
ra3bl: BO3AYIIHBIA Ta3, BOJSHOW Tra3, MapoKUCIOpoAHbIA ra3. [lomykokcoBaHue
TBEepbIX TOIUIUB. [lepBruuHbIi ra3. KokcoBaHue TBEpAbIX TOIUIUB. KOKCOBBIM ras.
["a3bl TEPMUYECKOTO M KaTAIMTUUECKOTO KPEKUHTa.

Monayas 3. Iloaroroska ra3a K TpaHCIHOPTHUPOBKE M UCII0JIb30BAHUIO.

Tema 5. Oumcrka 0T TBepAbIX YaCTHI, MapPOB, OXJAXKIEHUeE.
Oxnaxnenue ra3zoB. OyucTka rasa OT TBEPABIX YACTUL M NApOB CMOJBI B
amnmaparax CyXxoro M MOKpOro Tuma, B 3JekTpoduiabTpax. Omopaius Ta30B.
Paznenenue razoB mMerogaMu KomIpeccuu, adbcopOmuu, agacopOuuu. Pasnenenne
Ha OT/ZICJIbHbBIC bpakuuu HECTAOMJIBHOTO ra3oBOro OeH3uHAa.
["a3odpakiimoHUpPYyIONINE YCTAHOBKHU.

Tema 6. Metoabl ocymku raza. Cenaparopsl. Ocylika ropro4uX ras3os.
Mertoapl ocyliku ra3oB. AjcopOiuoHHas ocymika ra3a. JKuakue oCylmuTenu U
TpeOoBaHusI K HUM. Pexkum paboThl yCTAaHOBOK OCYHIKM Ta3za. [IpsimoTrouHbie
a0COpOIIMOHHBIC YCTAHOBKM OCYIIKM ra3za. l[IpoTuBoTOuHBIE aOCOPOLMOHHBIC
YCTAHOBKM OCYIIKM Tra3za. Pacduer mpoTHMBOTOYHOrOo aOCOPOIIMOHHOTO Mpoliecca
OCYIIIKH Ta3a.




Moayab 3. OuncTKa ra3oB OT COeIMHEHHUI cepbl, TMOKCH/IA YIIepoaa.

Tema 7. Metoabl cepoouncTKku. OUUCTKA Ta3a OT CEPOBOJOPOAA CYXUMHU U
MOKpbIMH MeTogaMH. OUHCTKa Ta3a OT CEPOBOAOPOJA MBIIbIKOBO-IIEIOYHBIM,
HIEJIOYHO-THAPOXHUHOHOBBIM MeTOJIaMU. AJCOpOIMs cepoBOAOpoaa OOJOTHOU
PYAOMH, TOTJIOTUTENIEM HAa OCHOBE OKCHJA IIMHKA, AKTUBHUPOBAHHBIM YIJIEM.
Kartanutuueckne METOBI OUUCTKH ra3a OT OPraHUYECKUX COEIUHEHHI CEPBI.

Tema 8. Ouucrka ot guokcuaa yriaepoga. OuucTka ra3a OT JUOKCHJIA
yraepojia BOJAOW TOJ JaBJICHUEM, BOJHBIM pPAacTBOPOM aMMHaKa, (PU3MUECKOU
abcopOImeit OpraHnuecKUMHU pacTBOPUTEISIMHU.

MoayJb 4. QuncTKa ra3oB 0T aPOMATHYECKUX COeIMHEHNIH, aMMHUAKA.

Tema 9. OuucTka ra3oB OT apoMATHYECKHUX COeIUHEHMIi, aMMMaKA.
VYnaBnuBaHue apOMaTUYECKUX COoequHeHui (OeH3oia, HaQTaIMHA), TUPUTTHOBBIX
OCHOBaHUW. YJaBIMBaHUE AaMMHAKa MPSMbIM, MOJYNPSAMBIM U KOCBEHHBIM
METOJIaAMHU.

Tema 10. KomOmHmpoBaHHBbIe MeTOABbI OuMcTKH. OuncTka rasa oT
CEepoBOJIOpOAa U AMOKCHIA YIriepoja BaKyyM-KapOOHATHBIM, 3TaHOJIAMHUHOBBIM
Meronamu. OuucTKa OT CEpPOBOJOPOJAa M aMMHaKa B IpoOLEcce Karacyibd,
MOJIMTHOHATHBIMU PACTBOPAMHU.

4.3.2. Coldepicanue nadOpamopHoO-npaKMUYeCKUX 3AHAMUIL  HO
oucyuniuHe.

Moayas 1. 'oproune ra3pl 1 UX CBOICTBA

Tema 1. I'oprovue ra3pl U UX HcnoJib3oBaHue. OTOOp U XpaHeHue npood

rasa.

Tema 2. CoiicTBa ra3os. [IpuBejeHue napameTpoB raza K HOpMaJdbHBIM U

CTaHJAPTHBIM yclioBUsAM. OmpeneneHre mioTHOCTH ra3a.

Tema 3. Ilpupoanblii ra3. Pacuer KpuUTHYECKHX NapamMeTPOB Ta30BbIX
cMmecen

Tema 4. UckyccTBeHHBIE roproune ra3bl. OnpeaesieHue coaepKaHus Cephl
B ra3ze. Cemunap «/ICKycCCTBEHHbIE TOPIOYUE Ta3bD»

Monayas 2. [loaroroBka raza K TpaHCHOPTHPOBKE M HCIOJIb30BAHHUIO.

Tema 5. Oumcrka oOT TBepAbIX 4YacTHll, NapoB, OXJAXIEHHeE.
Oxnaxxaenue razoB. OUncTKa ra3a OT TBEPABIX YACTHUIL U NTAPOB CMOJIBI.

Tema 6. MeToasbl ocymku ra3za. Omnpeaenenue napoB Bojbl B ra3e. Pacuer
a0COpPOIIMOHHOTO MpolIecca OCYIITKH ra30B.

Mopaysb 3. OuHCcTKA ra3oB 0T COeJUHEHHUI cepbl, TMOKCHAA YIJIepoa.

Tema 7. Metoabl cepooyncTku. OUKCTKa raza 0T CEpOBOAOPOAA.

Tema 8. Ouncrka raza or IMOKCHAA yrjepoaa. MeToibl OYMCTKH ra3a OT
JMOKCHUIA YTJIEPOIa.

Moayab 4. OuncTKa ra3oB 0T APpOMATHYECKUX COeIMHEHUI, aMMHUaKa.

Tema 9. OuucTKa razoB 0T APOMATHYECKHUX COCAMHEHHUH, aMMHAKA.
Ouncrtka roproumx raszoB or ammuaka. CemuHap «O4uCTKa TOPHOYUX Ta3oB OT
aMMUaKa, apOMaTHYECKUX COSTUHEHUN

Tema 10. KomOuHupoBaHHBIe MeTOAbI OYMCTKH. OuucTka rasza oT
CEpOBOAOPOAA U TUOKCUA YTIEPOa 3TAHOJIAMHUHOBBIM METOAOM.



5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

Pexomennyembie 00pa3zoBaTeIbHbIE TEXHOIOTHUHU:
- Ha JICKIMSX 10 BCEM pa3JeiaM UCIOIb3yETCs IEMOHCTPATUBHBINA MATEPHUAIL B
BUJIC NPE3CHTALUN;
- pacueTHO-Tpaduueckue paboThl BBHITOIHIIOTCS CTYIEHTAMH CAMOCTOSITEIBHO MO/
KOHTPOJIEM U C KOHCYJIbTAlUEN MPETNOo1aBaTeNsl.

B Xxome oOCBOGHMS JUCHUIUIMHBI MPEIyCMaTpUBAETCS MPUMEHEHHUE
CJIEYIONIUX aKTUBHBIX METOJIOB OOYICHHS:
- BeimonHenue mabopaTopHbIX padOT C dJIEMEHTAMHU UCCIICI0OBAHUS.
- OTueTHBIC 3aHATHUA 10 pa3zzaenaM “MeToabpl OYUCTKH Ta30BBIX BEIOPOCOB OT
cepoBoaopoaa’” u “ MeToabpl OYMCTKH ra30BbIX BRIOPOCOB OT aMMHaKa .

VY enpHBINA BEC 3aHATHM, MPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax (JISKITHs-
becena, JIEKIUA-TUCKYCCHS, JICKIUSI-KOHCYIIbTAIUs, POOJIEMHAs JICKIIUS, JICKITUS-
BU3yaJIM3allMsl, JEKIUS C 3alJIAHUPOBAHHBIMU OITMOKAMU), ONPEIeIIIeTCS TJIaBHOM
1EeIpl0 (MHUCCHEH) MPOTrpaMMbl, OCOOCHHOCTHIO KOHTHHI€HTAa OOYy4Yaroluxcs U
COJICp’)KaHUEM KOHKPETHBIX JUCIUIUIMH, M B IIEJIOM B y4yeOHOM IIpoliecce Mo
JTAHHOW JUCHUIUIMHE OHU JOJDKHBI COCTAaBJSITh HE MEHee 12 4acoB ayJIUTOPHBIX
3aHATH.

Jlns arTecTaluu CTYJEHTOB MO KaXKIOMY MOJIYJIIO JIOJKHBI MPOBOJAUTHCS
KOHTPOJIbHBIE pabOThI. B KauecTBe UTOrOBOTO KOHTPOJISI TPOBOJAUTCS 3aUeT.

6. Y4eOHO-MeTOAMYECKOE O0ecTedeHre CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.
6.1. Bunpl 1 mopsAI0K BBIMOJTHEHUS CAMOCTOSITEIBHON paOOThI

1. M3ydeHue peKOMEHA0OBaHHOMN JIUTEPATYPHI.
2. Tlouck B HHTEpHETE JOMOJHUTEIHHOTO MaTepraa
3. TloaroToBka K oT4eTaM 10 JJabOpPaTOPHBIM pabOTaM.
4. PenieHue SKCIEPUMEHTAIBHBIX U PACUETHBIX 3a/1a4.
5. TloaroToBka K KOJUJIOKBUYMY.
6. TloaroToBka K 3auery.
Ne Bun camocrosteapHON Bun xoHTpOns Y4eOHO-MeTO AU Y.
paboThI obecrieueHne
1. | IloaroroBka K oT4eTaM I10 [IpoBepka BbImosiHEHUs pacueToB, | Cm. pazaenst 7.3, 8, 9
nabopaTopHBIM paboTam odopmIteHUs paboOTHI B JAHHOTO JJOKYMEHTA.
1a00paTOPHOM XypHaJIe U
MPOPabOTKH BOMPOCOB K TEKYIIEH
TEME N0 PEKOMEHI0BaHHOM
JUTEeparype.
2. | Pemenue skcriepuMeHTaIbHBIX | [IpoBepka JoManIHUX 3a1aHUH. Cwm. pazgenst 7.2, 8, 9
Y pacyeTHBIX 3314 JTAHHOTO JIOKYMEHTA.
3. | [onroroBka k kommokBuymMy | IlpomexxyrouHas arrectanus B Cwm. pazgenst 7.2, 8, 9
(hopme KOHTPOIBHOM padOTHI. JTAHHOTO JJOKYMEHTA.
4. | IloaroToBKa K 3a4eTy YcTHBIN WM MUCbMEHHBIN ompoc, | Cm. pa3aenst 7.2, 8, 9
1100 KOMIIBIOTEPHOE JTAHHOTO JIOKYMEHTA.
TECTUPOBAHUE.

[E—Y

. Texkyuii KOHTPOJIb: TOJATOTOBKA K OTYETaM I10 JIA0OPATOPHBIM padboTaM.



2. Texkymuuii KOHTPOJIb: PENICHUE SKCTICPUMEHTAIBHBIX M PACYETHBIX 3a]1a4.
3. IlpomexxyTouHas aTTectanus B (hopMe KOHTPOIBHON paOOTHI.

Texywuii Kowmpoas YCUEBAEMOCTH OCYIIECTBIISICTCS HENPEpHIBHO, Ha
NPOTSHKEHUH BCEro Kypca. lIpexae Bcero, 3TO YCTHBIA ONPOC MO  XOAIY
Ja00OpaTOPHBIX  3aHATHUM, BBIMOJHAEMBIM i1 ONEPaTUBHOM  aKTHUBH3ALUU
BHUMaHUSl CTYJCHTOB U OILIEHKH WX YPOBHS BOCHPHUATHA. Pe3ynbTaThl yCTHOTO
Olpoca YYHMTHIBAIOTCS MPU BHIOOPE WHIWBHUIYAIBHBIX 3a1ad JJIs PCIICHUS.
Kaxyto Hesemo oCcyIecTBIseTCs MPOBEPKa BBHITIOTHEHHS PacueToB, 0OpMIICHUS
paboThI B JIaOOPATOPHOM KypHAJIE.

IIpomescymounsiti KOHMpoab TPOBOAUTCS B (hOpME KOHTPOJIHHOU paboOTHI, B
KOTOPOH COJIepKATCs TEOPETUUECKHE BOMTPOCHI U 3aJa4H.

Hmoeoswiii konmpons TPOBOAUTCS B BUJIE 3aU€TA.

7. ®oH OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI TEKYIIero KOHTPOJIsI
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAIIUM 10 UTOTAaM OCBOEHMS
AMCIHUILIMHBI.
7.1. TunioBble KOHTPOJIBHBIC 3aJIaHUS

KonTpoabHbIe BONPOCHI

. 'oproune ra3el ¥ UX UCIIOJIb30BAHHUE.

. IIpuponnslii ras.

. [lonyTHbIH HEeTSIHOM Ta3.

. CocTaB npupogHOro ra3a, HoIyTHOro HeTIHOTO rasa.

. lazudukanus TBepI0TO TOIIUBA.

. Kitaccudukanust MeTo10B ocyIiecTBieHus ra3uduKaiiy TOIIuBa.

. CocTaB reHepaTopHbIX ra3oB

. Tepmuueckas nepepaboTKa TBEPIOTO TOTLIMBA

. [lostyueHune moayKOKCOBOIO ras3a.

. [lomydyeHune KOKCOBOTO rasa.

. 'a3p1 TEpMHUUECKOTO M KATATUTUIECKOTO KPEKUHTA.

. 3Bneuenne razoBoro O€H3MHA METOJOM KOMITPECCHH

. I3Bnedenne ra3oBoro 0€H3MHA METOI0M abcopOmm

. I3Brieuenme razoBoro O€H3MHA METOIOM aJICOPOITIH

. [Ipocreiimiasi crabmM3anMoOHHasl yCTaHOBKA

16. Crabuin3aniMoHHAasl YCTaHOBKA, MTO3BOJISIONIAS MOJTYYUTh CTaOUIbHBINA OCH3UH
U OTJCJIbHBIC YTIIEBOAOPOIHBIC (hPAKITHH.

17. OxnaxxaeHue ra3os.

18. OuncTka ra3a OT TBEpbIX YaCTHUI[ ¥ TTAPOB CMOJTBI

19. Cenapatopsl.

20. MeTozp! OCYIIKH Ta30B.

21. AncopOuunoHHast OCyIlIKa rasa.

22. Kunkue ocymmTenu U TpeOOBaHUS K HUM.

23. IlpsmoTouHble  aOCOPOIIMOHHBIE YCTAaHOBKM OCymIkM Taza. (Cxema c
HCIIOJIb30BAaHUEM OJTHOTO abcopOepa.

24. TlpsmoTOouHbIE a0COPOIIMOHHBIE MPOIIECChl OCYIIKU. CXema ¢ UCIOJIb30BaHUEM

O OVWoO~NO O WNE

el ol ol
g WODN B



HECKOJBKHX a0CopOepoB.
25. [IpotuBOTOUYHBIE AOCOPOIIMOHHBIE YCTAHOBKHU OCYIIIKH Ta3a.
26. PacyeT npOoTUBOTOYHOI0 a0COPOITMOHHOTO TIPOIIEcca OCYIIKH Ta3a.
27. YnaBnuBaHue aMMHaKka KOCBEHHBIM METOIOM
28. YnaBnuBaHUE aMMHAaKa MPSMBIM H MOJIYIPSIMBIM METOIaMH
29. Onoparius ra3os.
30. YnaBnuBaHnue OeH3o0J1a
31. Yaanenne nadranuna
32. YaBluBaHUE MUPUIMHOBBIX OCHOBAHHIA.
33. MeToapl CepOOIUCTKH
34. OuucTka raza oT CepoBOJAOPO/1a MBIIIBIKOBO-IIEIOYHBIM METOIOM
35. OuucTka raza oT CepoBOAOPO/Ia MIETOYHO-THAPOXUHOHOBBIM METOIOM.
36. AncopOIimoHHasi OYKMCTKA TOPIOYHX Ta30B OT CEPOBOIOPOIA.
37. KatanmuTryeckne METObI OYMCTKH T'a3a OT OPTaHUYECKUX COCTMHECHHUH CEpBI.
38. OuncTka raza oT TMOKCHJIa yTIepo/ia BOJAOU MO/ IaBIICHUEM
39. Ounctka raza oT TMOKCHJIa yTIepo/ia BOAHBIM PACTBOPOM aMMHAKa.
40. OuncTKa ra3a OT CEpOBOAOPOAA M JTUOKCHAA YIiepoa BaKyyM-KapOOHATHBIM
METOIOM
41. OuncTka Tra3a OT CEpPOBOJOPOJA M JHOKCHAA YIJIEpOJa STaHOJIAMHHOBBHIM
METOJIOM.
42. Ounctka raza OT CEpoBOAOpOAa M JHUOKCHAA Yyriepoja (HU3NIeCKOM
abcopOIIueit OpraHM4ecKuMU PaCTBOPUTEIISIMU
TecToBbBIE 3aJaHUSA
1. K Gannacty ra3o00pa3HbIX TOIUIUB OTHOCSTCS

a) YIJICKUCIIBIN Ta3 0) MeTaH B) CEPOBOJIOPOST  T) BOJOPOJ.

2. EcTecTBeHHBIM Ta3000pa3HBIM TOIUTHBOM SIBIISIETCS:

a) MPUPOTHBINA TOPIOYNIA Ta3 0) reHepaTOPHBIi ra3

B) BOJSTHOM ra3 T') IOJTYKOKCOBBIH T'a3

3. I'a3bl, B KOTOPBIX KOHIICHTpAIMs CEpOBOIOPOIa HE MpeBbImaeT 20 Mr/M°
a) c1aboCepHUCTHIC 0) MaJIOCEpPHHCTHIC

B) CEPHHCTHIC T') BBICOKOCEPHUCTHIC

4. IpupopaHbie Ta3bl, B KOTOPHIX COAEP)KaHUE YTIEKHCIOro rasza goxomut no 35% wu Ooree,
Ha3bIBAIOT

a) YIJI€BOIOPOAHO-YTIIEKUCIBIMU

0) yriieBoI0pOIHOA30TUCTHIMH

B) YIVIEBOJOPOIHOCEPHUCTBIMHU.

5. CTaHzapTHbIE YCIOBUS - 3TO:

a) remneparypa 0 °C u naBnenue 101325 I1a

0) remmneparypa 10 °C u nasnenue 101325 Ia

B) Temmeparypa 20 °C u nasienue 101325 Ia

r) remneparypa 0°C u nasnenue 201325 Ia

6. Kputndeckas temreparypa ra3oBoii CMECH PacCUUTHIBACTCS MO (hopMyIie:

a) TK = - + Y2 +.o.t I 6)TKp:y1TKp1 + Y2Txp2 +...+ YnTKpn
T T
Kpy Kp2 KPn
T T
B) T,(p — KPy + Kpa +.+ KPn
yl yZ pr

7. Kakoif u3 npuBeJCHHBIX HIKE YTICBOJAOPOIOB HE 0Opa3yeT rujpar:



a) MeTaH 0) aTan B) OyTan ) IEHTaH

8. C yBeIM4eHUEM MOJIEKYJISIPHON MacChl BI3KOCTh Fa30B OJIHOTO psia

a) yBEIMUYUBAETCS 0) yMeHbIIaeTCs B) HE U3MEHAETCS

9. 154 uaeanbHbIX ra30B pa3HOCTh TEIJIOEMKOCTEH MpY MOCTOSTHHOM JaBJIEHUU U 00beMe paBHa
a) 8,31 0) 13, 31 B) 18,31 r) 23,31

10. C yBenm4eHHEM MOJICKYJISIPHON MacChl INIOTHOCTh Ta3000pa3HOro TOILIMBA

a) YBEIMUYUBAETCS 0) yMeHbIIaeTCs B) HE U3MEHAETCS

11. Ins oTAeneHus raza ot KanejlbHOM KUAKOCTH U MEXAHUYECKUX MPUMECEN UCTIOIb3YIOT

a) TPaBUTALIMOHHBIN, IICHTPOOCKHBINA TTPUHIIUTL

0) MHEPLIMOHHBIH, IICHTPOOCIKHBIN TTPUHITUTT

B) I'PaBUTAILIMOHHBINA, MHEPIITUOHHBIA IPUHIIUII.

12. ITpu ancopOIMOHHON OYHUCTKE OT CEPOBOIOPO/Ia C MCIIOJIb30BAHUEM TTOTJIOTUTEINSI HA OCHOBE
OKCH/JIa IIMHKA €T0 pereHepaluio MpoBOISsT:

a) HTHEPTHBIM Ta30M C BO3yXOM 0) BOJSTHBIM TTaPOM

B) pacTBOPOM cylib(huga aMMOHUS ') HarpeBaHUEM

13. [Inst O4MCTKH Ta30B OT CEPOBOAOPOAA AKTUBUPOBAHHBIN YrOJIb UCIIOJIB3YIOT, €CITU
coJiepaHue CEPOBOIOPOIA

a)<5 /™ 06)>5 /™ B) 10 /™ r)15%

14. JI7st O4MCTKY Ta30B OT CEPHHUCTHIX COSTMHEHUN HCIONB3YIOT B KA4eCTBE aJCOPOCHTOB:

a) aKTUBUPOBAHHBIN yroJib, KApOOHAT KaNbLMs, THIPOOKCH/ [IMHKA;

0) akTUBHPOBAHHBIN yTOJib, IICOJTUT, OKCUJI [IMHKA,

B) aKTUBUPOBAHHBIN YTrojb, KapOOHAT KaJbIUsl, OKCHU]T KaJIus;

I') aKTUBUPOBAHHBIN yTr0Jib, LIEOIUT, TUAPOOKCU]T HATPHUSL.

15. B ocHOBE 3TaHOJIaMHUHOBOTO METOJIa OYMCTKH OT CEPOBOJIOPO/IA YIIIEPOIa JIEkKAT CIETYIOIINE
peaKIuu:

a) (NH4)4A328502+HzS—>(NH4)4A82850+H20 2(NH4)4A82860+02 —2 (NH4)4A828502+28

6) Me,CO3 + COp + HyO — 2MeHCO3;  2MeHCO3 ——> Me,CO3+CO, +H,0
B) 20H—CH,—CH>—NH, +H,S —>(OH—CH2—CH2—N Hg)gs

(OH—CH,—CHy—NHsg),S ——> 20H—CH,—CHp—NH, +H,S

r) 2NH3+H,0+CO, —>(NH4)2C03 (NH4)2CO3 —t> 2NH3+H,O+CO,

16. B dpocharHOM MeTOIE OUHCTKE Ta30B OT CEPOBOAOPO/IA PErCHEPAIUIO TOTIOTUTEIS
MIPOBOJIST:

a) UHEPTHBIM T'a30M C BO3yXOM 0) BO31yXOM

B) pPaCTBOpPOM CyJbpuaa aMMOHHS T') HarpeBaHuEeM

17. B ocHOBE KaKOTo METOJIa OYMCTKU OT CEPHUCTBHIX COSTUHEHHH JICKHUT PEAKITHUS
20H—CH,—CH>—NH; + H,S —(OH—CH;—CH;—NHj3),CO3

a)abCcopOIIMOHHOTO, 0)KaTaTUTHIECKOTO, B) aJICOPOITMOHHOTO.

18. IIpu ouncTke ra3za oT JMOKCHIA Yriiepo1a BOAHBIM pACTBOPOM aMMHAaKa pPEreHepalnio
MOTJIOTUTEIS TPOBOSAT:

a) HTHEPTHBIM Ta30M 0) BO3AyXOM

B) YBEJIMUYEHHUEM JABJICHUS I') HarpeBaHUEM

19. KoHeuHBIM IPOAYKTOM KOCBEHHOT'O METO]1a U3BJICUYECHHSI aMMHUAKa U3 KOKCOBOI'O ra3a
SIBJISIETCS

a) cmabasi 1 KOHIIGHTPUPOBaHHAs aMMUavyHasi BOja, CyiIb(haT aMMOHUS

0) KOHIIEHTPUPOBAHHASI aMMHUAYHAST BOJA

B) XJIOPHI aMMOHUS

I') cyab(aT aMMOHUS

20. Jlmsa m3BJI€YEHUs apOMAaTHYECKUX COEIMHEHMH M3 KOKCOBOTO ra3a MOXHO HCIIOJIb30BaTh
TIPOIECCHI

a) abcopOumu, OKUCICHUS 0) amcopOIIMK, BOCCTAaHOBJICHUS

B) ajicopO1uu, abcopomum



21. Tennmota cropanust TOTUIMBA, OTPEACIICHHAs C YI€TOM CTOpaHUs BOJAOPOa ¢ 00pa3oBaHUEM

BOJIbI

a) BbICIIAsl TEIUIOTA CrOpaHusi  0) HU3IIAs TEIUIOTa CTOPaHUs

B) TEILJIOTA CTOPAHMSI YCIIOBHOTO TOIUIMBA

22. EcTecTBEHHBIM ra3000pa3HbIM TOIJIMBOM SIBIISETCS:

a) TeHepaTOpHBIN Ta3 0) BOJISIHOM Ta3

B) MIOJIYKOKCOBBIH T'a3 T)IIONYTHBIA HePTSIHOM Ta3.

23. Cyxue ra3bl COIEpPKAT TSHKENBIX YTIIEBOJAOPOAOB OT MPOIAHA U BhIIIE

a) 10 50 /M’ 6) 50 - 150 r/m® B) Gosee 150 r/m°>

24. IlpupoaHble ra3pl, B KOTOPBIX COJIEpKaHUE a30Ta T0X0auT 10 45% u Oosee, Ha3bIBAIOT

a) YIJIeBOJAOPOAHO-YTICKUCIBIMU 0) yrieBoI0pOTHOA30THCTHIMU

B) YIJIEBOAOPOJIHOCEPHUCTHIMU

25. HopmaJibHbIE YCIIOBHUS - 3TO:

a) remmneparypa 0 °C u nasnenue 201325 Ia

6) temneparypa 20 °C u nanenue 101325 I1a

B) Temneparypa 25 °C u nasnenne 101325 I1a

r) temneparypa 0°C u nasnenue 101325 I1a

26. IlpuBenenue oObeMa raza K HOpMaJdbHBIM YCIOBHSIM OCYIIECTBIISIOT 10 (hopmyJie:

a)V, =V2737.P 0) Vy :V2937.P B) V, =V 278 (P~ Puy)
(273+1)-P, (293 +1)- P, (273+1) - P,

27. Touka pocsl raza —3T0

a) BECOBOE KOJTMYECTBO BOISHBIX IAPOB, BHIPAKEHHOE B rpaMMax, Haxozsmmxcs B 1 m° womm 1 kr

rasa.

0) oTHomIeHWE (AKTHUUECKH COJEPXKAIIErocsl B Ta3e BOJSHOTO TMapa K MaKCHUMaJIbHO

BO3MOXXHOMY €TI0 CO/IEP)KaHUIO TPU TaHHOW TeMIlepaType.

B) TeMIiepaTypa, pu KOTOPOH Ia3 MOJIHOCTHIO HACKILIEH BOJASHBIMU MapaMu

28. C yBenm4eHHEM TEMIIEpaTyphl BI3KOCTh Ia30B OJHOTO psiaa

a) YBEIIMUNBACTCS 0) yMeHbIIIaeTcs B) HE U3MEHSETCS

29. IIpu KpUTHUYECKOH TemmepaType, KOTa HET Pa3Inyus MEXIY )KHUIKOCTHIO H MTApOM, TEIJI0Ta

napooOpa3oBaHus paBHA

a)6 6)0 B) 18 r) 12

30. C mnoBbIlIEHUEM TeMIEPATyPhl IIOTHOCTh Fa30B:

a) yBEIMUYUBAETCS 0) yMeHbIIaeTCs B) HE U3MEHSAETCS

31. Perenepanuio ocymuTenei mpu aacopOIMOHHON OCYIIIKE TPOBOJIAT:

a) BOJISIHBIM [TapOM 0) UHEPTHBIM ra3oM

B) MMapaMU OPraHUYECKUX BEIECTB

32. B 0CHOBE KaKoro MeTOJ[a OYMCTKU OT CEPHUCTHIX COSTUHEHHH JIe)KAT PEaKITUN

FE(OH)3+3 H,S —Fe»S3+6H,0 2Fe,S3+30, +6H,0 —>4FC(OH)3+68

a) aJICOPIIMOHHOTO, 0)KaTaTUTHIECKOTO, B) a0COpOIIMOHHOTO.

33. B Bakyym-kapOOHAaTHOM METOJIE€ OYMCTKE T'a30B OT CEPOBOJOPOJIa PEreHEPAINIO TOTIOTUTEIS

IPOBOJIAT:

a) HTHEPTHBIM Ta30M C BO3TyXOM 0) BO3AyXOM

B) pacTBOPOM cylb(huaa aMMOHUS ') HarpeBaHUEM

34. B ocHOBE KaKoro MeToJ1a OYMCTKU OT CEPHUCTBIX COETUHEHU JIe)KaT peaKkiuu

CS;+Hy«— C+H,S COS+ Hjy«+ CO + H)S RCH,SH + Hy, <> RCH3 + H,S

a)abcopOIMOHHOTO, 0)KaTaTMTHIECKOTO, B) a7ICOPOITMOHHOTO.

35. Kakue peakiuu iexar B OCHOBE MIEIOYHO-THAPOXMHOHOBOT'O METO/Ia OYMCTKHU Ta30B OT

CepoBoIOpOa:

a) (NH4)4A828502+HgS—>(NH4)4ASzSeO+H20

2(NH4)4A82860+02 —2 (NH4)4A828502+28

6) NasAS;S50,+H5S — NasAs,SgO+HO

2NasAS,S60+0, —2 NasAs,S50,+2S




B) Na,CO3; + H,S — NaHS+NaHCOs NaHS + CgH4O,+tH20 — CgHa(OH),+ S +NaOH
NaHCO3; +NaOH — Na,CO3+H,0 2 C6H4(OH)2+ 0O, — 2CgH40, +2H,0

r) ZnO + C;HsSH« ZnS + CyH4+ H,0 Zn0O + H,S« ZnS + H,0

Zn0O + COS« ZnS + CO, 2ZnS + Oy ZnO + 2S5

36. B ¢pocarnom MeToze B KadecTBE MOTTIOTUTEINS UCTIONB3YIOT PACTBOPHIL:

a) ¢pocdara meau; 0) kapOoHaTa KaJbIIUs;

B) pocdara kanus; r) ¢pocdara xenesa.

37. B 11e109HO-THAPOXMHOHOBOM METOJI€ OYMCTKE Ta30B OT CEPOBOJOPO/Ia PEreHEPALIUIO
HOTJIOTUTEJIS IPOBOJISAT:

a) BOJISTHBIM TTapOM 0) BO3IyXOM

B) pacTBOpOM cylb(huaa aMMOHUS ') HarpeBaHUEM

38. B aTaHO0/IaMUHOBOM METOJI€ OYMCTKE Ta30B OT JUOKCUA YIIEpOoaa pEreHepaInio
HOTJIOTUTEIIS IPOBOJISAT:

a) HTHEPTHBIM Ta30M C BO3yXOM 0) BO3AyXOM

B) pacTBOPOM cylib(huaa aMMOHUS ') HarpeBaHUEM

39. KoHeyHBIM MPOIYKTOM MPSIMOTO METOJA U3BJICUEHUS aMMHUaKa U3 KOKCOBOTO Ta3a sSBIISETCS
a) IMaHu] aMMOHHUS 0) THAPOOKCU]T AMMOHUS

B) XJIOPHI aMMOHUS T) cynbhaT aMMOHUS

40. ConepxaHue 0JJOpaHTa B ra3e JI0JDKHO ObITh TAKUM, YTOOBI pE3KUI TPEAYPEAUTEIbHbIHN
3arax OUIylIIajics B BO3yXe MOMEIICHHs] IPU KOHIIEHTPAIK ra3a He BBILIE:

a) 1/2 HikHero npenena B3pbIBAEMOCTH

0) 1/3amxHero npezaena B3pbIBAEMOCTH

B) 1/4 HUKHErO npezena B3pbIBAEMOCTH

r) 1/5 HMKHETO TIpeiena B3pbhIBaeMOCTH

41. TerutoTa cropaHusi TOILTMBA, ONPENIEICHHAS C YYETOM CTOpPaHUs BOJOPOJA ¢ 00pa30BaHUEM
napa

a) BBICIIAsI TEIJIOTA CTOPAHMUS 0) HU3ILIAs TEIJI0Ta CrOPaHuUs

B) TEILJIOTA CTOPAHMSI YCIIOBHOTO TOIUIMBA

42. VIckyCCTBEHHBIM I'a3000pa3HbIM TOIUIMBOM SIBIISICTCS

a) YroJIbHBIN TTOJTYKOKC 0) BOJIsSIHOM Ta3

B) JINTPOUH I)IIOMYTHBII He()TSHOMU Ta3.

43. Ta3pl, pu mepepaboOTKEe KOTOPHIX CTPOUTEIBCTBO YCTAHOBOK IO IPOU3BOJICTBY CEPBI
HKOHOMHYECKH HE IeJIeCO00pa3HO

a) c1abOCepHHCTHIC 0) MaJIOCEPHUCTHIC

B) CEPHUCTBIC ') BBICOKOCEPHUCTHIE

44. OCHOBHOM KOMITIOHEHT MPHUPOTHOTO TOPHOYETO rasa:

a) METaH 0) mpomnax B) BOAOPOJ T) reiauit.

45. IIpuBeieHHOE TAaBJIEHUE - ATO:

a) JaBJICHHE ra3a Mpyu KPUTHIECKOM TeMIeparype

0) OTHOIICHHE JIaBJICHUSI K KPUTUYECKOMY JTaBJICHUIO

B) JIaBJICHUE rasa MPH HOPMAILHBIX YCIOBHIX

T') IaBJICHHE Ta3a IPU CTAHJAPTHBIX YCIOBHIX

46. IIpuBenenue oobema ra3a K CTaHAAPTHBIM YCIOBHSIM OCYILECTBIISIOT 1O (hopmyIIe:

273-P 293-(P-P,) 293-P

a) Vo=V —— 0) Vo =V . B) Vyg =V —
(273+1)-P, (273+t) - P, (293 +1)- P,

47. OTHOCHTENbHAS BIAXKHOCTH - 3TO

a) BECOBOE KOJIMYECTBO BOSHBIX IAPOB, BHIPAKEHHOE B TPAMMaX, HAXOIHXCs B 1 M° wmn 1 kr

rasa.

0) orHomeHne (HaKTHUECKH COJEpIKalIerocss B Tra3e BOMSHOTO TMapa K MaKCHMalbHO

BO3MOXXHOMY €T0 COJICP)KaHUIO TIPU IaHHOW TeMIlepaType.

B) TeMIiepaTypa, pu KOTOPOH T'a3 MOJTHOCTHIO HACKIIICH BOJSTHBIMH MapaMu




48. BoaHbIe pacTBOPHI METaHOJIA UCTIONB3YIOT JIJIsl MPEJOTBPAIICHUS THAPATOOOpa30BaHUS TIPU
TeMIeparype:

a)>-10°C 6)>-35°C B)<-40°C

49. C yBenuueHHEM MOJIEKYJISIPHOM MACChl TEIIONPOBOIHOCTD rasza

a) yBEIMUYUBAETCS 0) yMeHbIIaeTCs B) HE U3MEHSAETCS

50. Macca rasza B equHHIIE 00BbEMA — ITO

a) YAETbHBIH 00beM 0) TeKy4ecTh B) BSI3KOCTb T') INIOTHOCTD

51. B xauecTBe ocymuTeneil Ha MPaKTUKE UCITOIb3YIOT:

a) BBICOKOKOHIICHTPUPOBAHHBINM PACTBOP IUATHIICHTJIUKOIIS

0) KOHIICHTPUPOBAHHBIN PACTBOP CEPHOU KUCIOTHI

B) XJIOPHUJ KaJIbIUs

52. Ilpu ancopOUMOHHON OYHCTKE OT CEPOBOIOPOIA C UCIIOJIb30BAHUEM MTOTJIOTUTEINSI HA OCHOBE
TUAPOOKCU]IA HKEJIe3a PEKYTIEPALIUIO CEPbI TPOBOJIAT:

a) OTTOHKOH B BaKyyMe 0) pacTBOpOM Cynb(huIa aMMOHUS

B) 00KUTOM MM 00pabOTKON OTPabOTaHHOTO MOTJIOTUTENSI CEPOYTIEPOOM  T')HarpeBaHUEM
53. B BakyyM-kapOOHAaTHOM METO/IE€ B KaU€CTBE MOTJIOTUTENIS UCTIOJIB3YIOT PACTBOPHI:

a) kKapOoHaTa HATPHsI UIIH JIUTHUS; 0) xkapOoHaTa HaTPUs WU KAJIbLUS;

B) KapOOHaTa MarHusl WJIA KaJIHs; r) kKapOoHaTa HATPHS WIIA KaJIHS.

54. JInst O4MCTKH ra30B OT CEPHUCTBIX COEINHEHUIN UCIONb3YIOT CAEAYIOLNE METOIBIL:

a) abcopOLHMOHHBIE, aICOPOIIMOHHBIC, KOMITPECCHOHHBIC,

0) abcopOLMOHHBIE, HOHHOOOMEHHBIC, KOMIIPECCUOHHBIE;

B) aOCOpOITMOHHBIE, aJICOPOITMOHHBIC, KATAIUTUYECKHUE;

T') a7cOpOIIMOHHBIC, KOMIIPECCUOHHBIE, SKCTPAKIIMOHHBIC

55. B aTaHO/IaMUHOBOM METOJI€ OYMCTKE Ta30B OT CEPOBOJOPO/Ia PEr€HEPALINIO MTOTJIOTUTEIIS
MPOBOJIAT:

a) HTHEPTHBIM Ta30M C BO3TyXOM 0) BO3AyXOM

B) pacTBOpOM cylb(huga aMMOHUS ') HarpeBaHUEM

56. B ocHOBe ¢ocaTHOTO METOa OYUCTKU Ta30B OT CEPOBOAOPO/IA JICKHUT PEAKITUS

a) LisPO4+ H,S — LiHS+ Li,HPO, 6) K3PO4 + H,S - KHS+K,HPO,

B) RbsPO4 + H,S — RbHS+ Rb,HPO,. F) NazPO4 + H,S — NaHS+ Na,HPO,.

57. B MBIIIBSAKOBO-COIOBOM METOJIE OYUCTKE I'a30B OT CEPOBOAOPOAA PErEHEPALIUIO
MOTJIOTUTEIS TPOBOST:

a) cepoyraepoaoM 0) BO3IyXOM

B) PaCTBOPOM CyJb(puaa aMMOHHS T') HarpeBaHuEeM

58. B 0cHOBE 3TaHOIAMUHOBOT'O METOJIa OYMCTKU OT JAUOKCHU/IA YTIIEPO/Ia JIeXkKAT CIEIYIONIHe
peakuuu:

a) (NH4)4A828502+HgS—>(NH4)4ASzSeO+H20

2(NH4)4A82860+02 —2 (NH4)4A828502+28

6) Me,CO3 + CO, + HyO — 2MeHCO3 2MeHCO; ——> Me,CO3 + CO,+ Hy0
B) 20H—CH,—CH,—NH, + CO; + H,O0 —-(OH—CH,—CH>—N H3)2C03

(OH—CH,—CHy—NH3),CO; ——> 20H—CH,—CH,—NH, + CO,+ H,0

r) 2NH3+H,0+CO; —(NH4)2.CO3 (NH4)2CO3 — 2NH3+H,0+CO,
59. IlupuaAHOBBIE OCHOBAHUS U3BJICKAIOTCS U3 KOKCOBOI'O rasza

a) COJISTHOM KUCITOTOM 0) cepHO KUCIOTON

B) (hochOpHOI KUCTOTOM T') XJIOPHON KUCITOTOU

60. B xauecTBe 010PAaHTOB UCIOJIB3YIOT:

a) MeTaJNIOpraHN4ecKre COeIMHEHUs

0) opraHrYecKHre a30TUCTHIC COCTMHEHHUS

B) OPraHUYEeCKUE CEPHUCTHIE COCTUHEHUS

61. TennoBoO# PKBUBAJICHT - ATO BEJIMYMHA, IOKA3bIBAIOIIAS



a) Ha CKOJIBKO TEIUIOTa CrOpaHUs TOIUTMBA OOJIbILE WM MEHBIIE TEIUIOTH CTOPAHUS YCIOBHOTO
TOILIHBA

0) BO CKOJIBKO pa3 TEIJIOTa CTOPaHMsI TOTJIMBA MEHBIIIE TETJIOTHI CTOPAaHUs YCIIOBHOT'O TOIUIMBA
B) BO CKOJIBKO Pa3 TEIJIOTa CrOPaHMs TOIUTMBA OOJBIIE TEIUIOTHI CTOPAaHHs YCIOBHOTO TOIIIIMBA
I) BO CKOJBKO pa3 TEIUIOTa CropaHusi TOIUIMBA OOJbIIE MM MEHbIIE TEIUIOTHl CTOpaHHS
YCIIOBHOTO TOTIMBA

62. VickyccTBEHHBIM ra3000pa3HbIM TOTLTMBOM SIBIISIETCS

a) TeHepaTOpHBIN Ta3 0) OeHzon

B) JINTPOUH T')IIONTYTHBIM HEePTIHOM ras.

63. JKupHbie ra3sl CoAEpkKaT TAKEIBIX YIIEBOJOPOIOB OT MPONAHA U BHIIIE

a) 10 50 /M’ 6) 50 - 150 r/m® B) Gosee 150 r/m°>

64. I'a30By10 MIaNKy HEPTIHBIX MECTOPOKICHUN 00pa3yIoT:

a) OyTaH U TICHTaH 0) MeTaH u dTaH B) NIEHTAH U T'eKCaH ') BOJOPOJ U Tenuit

65. IlpuBeneHHBIN 00BEM - ITO:
a) 00beM eIMHMIIBI TUIOTHOCTH BEIIECTBA MIPH KPUTHIESCKOM TEMIIEpaType
0) oTHOIIEHHE 00BEMA K KPUTUUECKOMY 00BEMY

B) 00bEM rasa npu HOPMaJbHBIX YCIOBUSAX r) obpeM Taza IMpH CTaHAAPTHBIX

YCIIOBUSX

66. I[IpuBeneHne o0beMa BIAXKHOTO Ta3a K HOPMAJIbHBIM YCIOBHUSAM OCYIIECTBIISIOT 110 (popmyIe:
273-P 293-(P-pP,,,) 273-(P-P,

a)Vo=V——- 0) V,, =V ’ B)V, =V ( 2

(273 +t)- P, (293+1) - P, ° (273+1)-P,
67. AGconoTHas BIAXXHOCTh — 3TO
a) BECOBOE KOJIMYECTBO BOASHBIX IAPOB, BHIPAKEHHOE B TPAMMaX, HAXOIMHXcs B 1 M° mwmn 1 kr
rasa.
0) orHomeHue (HaKTHUECKU COJEpIKalIerocss B Tra3e BOMSHOTO TMapa K MaKCHMalbHO
BO3MOXKHOMY €T0 COJIEp>KaHHUIO MPH TaHHOM TeMIeparype.
B) TeMIiepaTypa, Ipu KOTOPOH T'a3 MOJTHOCTHIO HACKIIICH BOJSTHBIMH MapaMu
68. BonHble pacTBOpbl AM- W TPUSTWICHIVIMKONS UCHONB3YIOT MJIA MpeAoTBpalleHus
TUAPATO0Opa30BaHUs IPU TEMIIEpATYpE:
a)>-10°C 0)>-35°C B) <-40°C
69. C yBenM4eHnEM TeMIIEPATYPhI TEIIONPOBOJHOCTh r'a3a
a) YBEIIMYNBACTCS 0) yMeHbIIIaeTcs B) HE U3MEHSETCSA
70. MaccoBasi 1 00beMHast TEIUIOEMKOCTH Ta30B C MOBHIIIEHUEM TEMIIEPATyPhI
a) YBEIIMYNBACTCS 0) yMeHbIIIaeTcs B) HE U3MEHSETCS
71. 7. JAnst OCYLIKU Ta30B MPUMEHSIOT CIEIYIONINE aJICOPOCHTHI:
a) aJoMorenb, CUIINKarelb, IIEOIUThI
0) aroMoreNb, CUIHKArelb, TUIPOOKCHI Kele3a
B) KapOOHAT KaJbIUsl, CHIIMKAT€IIb, IIEOJTUTHI
T') aJJIOMOTeNb, OKCUJ] HATPUS, IICOTHTHI
72. Ilpu ancopOMOHHON OYHCTKE OT CEPOBOIOPOIA C UCIIOJIb30BAHUEM MTOTJIOTUTEINSI HA OCHOBE
THUAPOOKCH/IA JKeTie3a PEKYIIePAIHIO CEPBI TPOBOIST:
a) OTTOHKOH B BaKyyMme 0) pacTBOpOM CynbhuIa aMMOHUS
B) 00KHTOM WM 00PabOTKOM OTPaOOTaHHOTO MOTJIOTUTENS TETPAXIOPITHICHOM
T')HarpeBaHueM
73. B ocHOBE BakyyM-KapOOHATHOTO METO/Ia OYUCTKH OT CEPOBOJIOPOIA JIeHKAT
peakuuu:
a)Me,CO3+H,SO4 — H0 + CO, +MeySOy, Me,CO3+H,0+CO,; —-2MeHCOs3,

6)Me,CO3+H,S —MeHCO3+MeHS, Me,SO3+H,0+S0, —2MeHSO3,
B)Me,CO3+H,S —-MeHCO3+MeHS, Meo,CO3+HCl -MeHCOs+MeCl
r)Me,CO3+H,S —-MeHCO3+MeHS, Me,CO3+H,0+COy —2MeHCO3

74. B ra3zax moiyyaeMmbIX INpU TEPMHUYECKOH IepepaOdOTKe TBEPIBbIX TOIUIMB COIEPIKATCS
CIIEYIOIIAE CEPHUCTBIE COCAUHEHHUS:



a) HZS, CSz, COS, C4H4S, RSH; 6) HZS, SOZ, COS, C4H4S, RSH;

B) H,S, CS,, COS, C4H,4S, HSOy; r) HyS, CS;, COS, C;HsSOsH, RSH.

75. B OCHOBE KaKoro MeTOJ1a OYUCTKHU OT CEPHUCTBIX COCAVMHEHUN JIEKAT PEAKLIUU

Na,CO3 + H,S — NaHS+NaHCO3 NaHS + C¢H402+H20 — CgHa(OH),+ S +NaOH
NaHCO3;+NaOH — Na,COs+H,0 2 CgH4(OH),+ O, — 2CgH40O, +2H20
a)abCoPITMOHHOTO, 0)KaTaTUTHIECKOTO, B) aJICOPOITMOHHOTO.

76. B 0CHOBE MBIIIBSIKOBO-aMMHUAYHOI'O METO/Ia OYUCTKH OT CEPOBOAOPOJA JIEKAT CIEAYIOIINE
peakuuu:

a) (NH4)4A828502+HgS—>(NH4)4ASgSaO+H20 2(NH4)4A52850+02 —2 mH4)4ASZS5OQ+28

6) NasAs,S50,+H,S — NasAs,SsO+H-0 2NasAS,Se0+07 —2 NagAs,S50,+2S

B) Rb4AS,S50,+H,S— RbsAS,Sg0+H,0 2 RbsAS,Sc0+0, —2 RbaAS,S50,+2S

F) LisAS;S50,+H,S— LisAs,S¢O0+H,O 2 LisAsS;S0+05 —2 LigAs:S50,+2S

17. B 0CHOBe Kakoro MeTojia OUYMCTKH OT CEPHUCTBIX COCIUHEHHUI JISKAT PEaKIIUH
NasAs,S50,+H>S — NasAs,SO+H-0 2NasAS,Se0+0, —2 NasAs,S50,+2S

a)abCcoOpOITMOHHOTO, 0)KaTaTuTHIECKOTO, B) aJICOPOITMOHHOTO.

78. IIpu ouncTKe ra3a OT AUOKCHAA YIJIEpo/ia BOJIOW MO JABJIICHUEM PEreHEPAIIMIO TOTJIOTUTENA
TIPOBOJISIT:

a) BOJISTHBIM TTapOM 0) BO3IyXOM

B) CHUKEHUEM JaBJICHUS ') HarpeBaHUEM

79. Jlns u3Bnedenus HadTaarHa U3 KOKCOBOTO Ia3a UCIIOIb3YIOT

a) COJISIPOBOE Macio 0) 6eH3uH B) KEPOCHH r) Ma3yT

80. BemectBa, mpuMeHseMble 171 IpUIaHUs 3amaxa, Ha3bIBaloT:

a) 1€30/I0paHTaMH 0) uaTrHONTOpAMU

B) KaTraju3aTopamMu T') OJJOpaHTaMU

81. TernoTa cropanus yCcJIOBHOTO TOILTUBA IPUHUMAETCS PaBHOM:

a) 22 900 xIx 0) 29 200 xJIx B) 32 900 x/Ix r) 39 200 x/Ix

82. K 6amiacty ra3000pa3HbIX TOIUIMB OTHOCSTCS

a) BOJISTHOM Tap 0) MeTaH B) CEPOBOJIOPOJT  T) BOAOPOI.

83. T'a3pl MeCTOpOXKIEHUM, 3KCIUlyaTallds KOTOPBIX TOJIBKO C IIOJYyYEHHUEM Ta30BOH Cephl

9KOHOMHYECKH Iiesiecoo0pa3Ha

a) c1aboCepHUCTHIC 0) MaJIOCEpPHUCTHIC

B) CEPHHCTHIC T') BBICOKOCEPHUCTHIC

84. I'a30BBIii (hakTOp — 3TO:

a) o0BeM raza, conepkamuiics B 1 kr HeQTH 0) 00beM rasa, cogeprkamuiics B 1 T Bo3ayxa

B) 00beM rasa, cogepxkammiics B 1 T Hehtu r) ) 00beM raza, coaepxaimuiics B 1 T BOIbI

85. [IpuBeneHHas remmneparypa - 3T0

a) TemIrepaTypa ras3a, Bblllle KOTOPOH, HECMOTPS Ha MPUMEHEHa JIF000T0 BHICOKOTO JIaBJICHHUS, OH

HE MOXKET OBbITh NEPEBEICH B )KUJKOE COCTOSIHUE

0) oTHOIIECHHE a0COMIOTHON TeMITepaTyphl K KpUTHYECKON

B) 273 K r) 20 °C

86. IlpuBenenme oObeMa BIAKHOTO ra3a K CTaHJAPTHBIM YCJIOBUSM OCYLIECTBISIOT IO

dbopmyre:

)V, :V2737.p 6V, =V 293-(P-P,,) BV, =V 273-(P-P,,)
(273+1)-P, (293 +1)- P, (273+1) - P,

87. Temmeparypa ra3za, BblllIe KOTOPOil, HECMOTpsI Ha MPUMEHEHa JI000Tr0 BHICOKOTO JIaBJICHUS,

OH HE MOXXET OBbITh NEPEBE/IEH B )KUKOE COCTOSHHUE - 3TO:

a) HOpMaJlbHas TemMIepaTrypa 0) crangapTHas TemIeparypa

B) KpUTHYECKas TEMIIEpaTypa

88. BoHble pacTBOPHI 3TUJICHIVIMKOJIS UCHIOIB3YIOT I MPEIOTBPAILEHHs THAPATOOOPa30BaHUS

IpU TEMIIEpaType:

a)>-10°C 6)>-35°C B)<-40°C

89. KonmnuecTBo Temia, Heo0X0QUMOE Ul HarpeBaHus €IUHMILI Beca Ui o0bema rasa Ha 1 °C




a) TeTIOEMKOCTb 0) TEIIONPOBOAHOCTH B) TEIJIOTA UCTIAPEHUS
90. MaccoBast 1 00beMHas TETUIOEMKOCTH Ta30B C MTOBBIIICHHEM MOJIEKYISIPHOM MacChl

a) yBEIMUYUBAETCS 0) yMeHbIIaeTCs B) HE U3MEHAETCS
91. [Ins ocymiku ra3oB MPUMEHSIOT MPOLIECCHI
a) abcopOIuu, OKUCICHHS 0) agcopOuuu, BOCCTAHOBJICHUS

B) azcopOIuu, abcoporum

92. B ocHOBE Kakoro MeToJ[a OUUCTKH OT CEPHUCTBIX COCTMHEHUN JIekKaT Peaklnu:

Zn0 + Cy3HsSHe ZnS + CoHa+ H20, Zn0O + HySe ZnS + H0,

Zn0 + COS« ZnS + COy, 27n0 + CSy> 2ZnS + COy:

a)abCoPITMOHHOTO, 0)KaTaTUTHIECKOTO, B) aJICOPOITMOHHOTO.

93. B ocHOBE Kakoro MeToJa OYMCTKM OT CEPHUCTBIX COEAMHEHUN JIEKUT pPEeaKIUs
Me,CO3+H,S —-MeHCO3;+MeHS:

a)aJICOPIIMOHHOTO, 0)KaTaTUTHIECKOTO, B) a0COpOITMOHHOTO.

94. B ocHOBE KaKoro MeToAa OYUCTKUA OT CEPHUCTBIX COCAUHEHHI JIEKAT PEAKIIUI
CS;+ H,O+ CO + H)S COS + H, O+ COy + H,S:

a)abcopOIMOHHOTO, 0)KaTaTUTHIECKOTO, B) aJICOPOITMOHHOTO.

95. Ilpu ancopOIIMOHHON OYHCTKE OT CEPOBOAOPOA C UCIIOJIb30BAaHUEM aKTUBUPOBAHHOTO YIS
pereHepanuo NorjaoTUTENs IPOBOAT:

a) UHEPTHBIM T'a30M C BO3yXOM 0) BO31yXOM

B) PaCTBOPOM CyJbpuaa aMMOHHS ') HarpeBaHuEeM

96. B ocHOBE Kakoro MeTo1a OYUCTKU OT CEPHUCTBIX COETUHEHUH JIEXKUT PEAKIIUS
K3PO4+H:S—KHS+K,HPO,.

a)abCcoOpOITMOHHOTO, 0)KaTaTuTHYECKOTO, B) aJICOPOITMOHHOTO.
97. B o0CHOBE MBIIIBSIKOBO-COJOBOIO METOJa OYHUCTKH OT CEpOBOJOPOAA JEXKaT CIECAYIONIUe
peaKiuu:

a) (NH4)4A528502+H28—>(NH4)4A82850+H20 2(NH4)4A82850+02 —2 (NH4)4A828502+28

6) NasAS;S50,+H5S — NasAs,SgO+HLO 2NasAs,Sg0+0, —2 NasAs,S50,+2S

B) Rb4ASs,S50,+H,S— RbsAS,S0+H,0 2 RbsAs,S¢0+0, —2 RbsAS,S50,+2S

r) LigAs:S50,+H,S— LigAs;Sg0+H0 2 LisAs;Ss0+0, —2 LisAs;S50,+2S

98. OuuncTKy raza OT AMOKCHJIA yriepojaa BOJOM MOJ JaBJICHUEM HMCIOIb3YIOT, €CIIH COAEpKaHUE
YIJICKUCIIOrO ra3a

a)1-4% 6)5-10% B) 12-15 % r) <l %
99. Jlns u3Bne4eHNs apOMaTHUYECKUX COEIMHEHUI U3 KOKCOBOIO ra3a UCIOIb3YIOT
a) COJISTPOBOE MACIIO 0) OeH3uH B) KEPOCHH T') Ma3yT

100. Onopu3anoHHBIE YCTAHOBKHU AEIATCS Ha!

a) KaTaJTUTHYECKUE, UCTIapUTENIbHBIC, OapOOTaKHBIC
0) KamnenpHble, KOHCHCAIIMOHHBIE, 0apOOTaXKHbIE
B) KareJabHbIE, HCTIAPUTEIbHBIC, TapeIhbuaThie

T') KarenbHbIe, HCTIApUTEIbHBIC, 0apOOTaKHBIE

7.3. Metonuueckure MaTepHralibl, ONpeIeSIoue Mpoleaypy OlLICHUBAaHUS 3HAHUMH,
YMEHUM, HaBBIKOB W (WJIM) OMNbITA JAESITEIbHOCTH, XapaKTEPU3YIOIIUX ATarbl
dbopMHUpPOBaHUS KOMITETCHITHM.

OOmumii pe3ynbTaT BBHIBOAUTCS KaK WHTETpalibHas OIICHKA, CKJIAJbIBArOIIas W3
TEKyIIero KOHTpoJis - 50% u mpoMekyTodHOT0 KOHTpoJis - 50%.

Tekymui KOHTPOJIb IO AUCHUIUIMHE BKIIFOYAET:

- mocelieHue 3augaTui - 20 0aJIos,

- BBITIOJTHEHHE JTaOOPATOPHBIX 3a/laHuil (AOIMYCK, BHITIOJIHEHUE, caada padbot) — 60
0aJJIoB,

- BBIIIOJIHEHHUE IOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 20 Gasios.



[IpoMexyTOUHBIN KOHTPOJIb IO AUCUUILIIMHE BKIIIOYAET:
MMChbMEHHAsI KOHTPOJIbHAs padota - 100 6ayuioB.

8. IlepeyeHb OCHOBHOIl ¥ [ONOJHUTEJbHON Y4eOHOIl JHTEpPaTYpBHI,
HEe00X0AMMOii 1J151 0CBOCHHUS M CIUINJINHBI.

a) OCHOBHAs JTUTEpaTypa:

1. PonuonoB A.U. 3amura Ouocdepbl OT MPOMBIIUIEHHBIX BBIOPOCOB: OCHOBBI
OPOEKTUPOBAHUS  TEXHOJOTMYECKHX  MpoleccoB:  [yueb. mocoOue 1o
crieruanbHOCTH "OXpaHa OKpYKaIoIIEH Cpelibl U PallMOH. HCIIOJIb30BAHUE TTPUPO.
pecypcoB"] / A.W. Poauonos, IO.I1. Ky3nenos, I'.C. ConoBbéB. - M.: Xumus:
KomocC, 2005. - 386 ¢

2. TexHUKa ¥ TEXHOJOTHS 3alIUTHI BO3AYIITHOMN cpebl: [yued. mocodue st By30B /
B.B. IOmmH, B.M. Ilonog, IL.I1. Kykun u ap.]. - M.: Beicur. mk., 2008. - 398, ¢

3. bepuep, I'. 5. TexHOMOTHS OYMCTKHU raza 3a pyoeKoM : CIipaBOYHHMK : [16+] / T
A. bepuep. — Mocksa : HoBoctu termocHaGxenus, 2006. — 262 c. : ui., Tadim.,
CXeM - Pexum JIOCTyMa;: o TIOJIITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=56224. — ISBN 5-94296-014-3. —
TeKCT : 3IIEKTPOHHBIN.

4. T'acanoBa @.I'. DOkomormyeckue MNpoOJIEMbl OYKMCTKH IPUPOJHOIO Tasa.
Meroanueckie yka3aHUs K BBITIOJIHEHHUIO J1abopaTOopHBIX paboT. Maxaukana:
NI AI'Y, 2014 - c. 32

0) onoTHUTEIbHAS JIUTepaTypa:

1. Xumus HedTu u raza: yue6. nocodue ajs By30B / moa pen. B.A. [Ipockypsikona,
A.E. Jlpabkuna. - JI.: Xumus, 1989,1981. - 359 c.

2.JlebeneB, H.H. Xwummss ®w TEXHOJOTHSI OCHOBHOTO OpPTaHUYECKOTO U
Hedrexumuueckoro cunteza / H. H. Jlebenes. - M.: Xumus, 1981. - 608 c

3. Xumus He T u raza: yued. mocoodue 1y By3oB / A.M. boromonos, A.A. laiirne,
B.B. I'pomoBa u ap.; nox pen. B.A. IlpockypsikoBa, A.E. lpabkuna. - JI.: Xumus,
1989. - 424 c.

9. Ilepeyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEepHET», HEOOXOTUMBIX /IJI OCBOECHMS M CUMILIUHBI.

1). eLIBRARY.RU [DnektpoHHbIil pecypc]: anekTpoHHas Oubnmoreka / Hayw.
3JIeK-TPOH.0-Ka. — MockBa, 1999. —Pexxum moctyna: http://elibrary.ru/defaultx.asp.
— 3. pyc., aHri.

2). OnextponHbii karamor Hb JI'Y [OnexkrponHblli pecypc]: 0a3a maHHBIX
COJIEPXUT CBEAEHUS OBCEX BHAAaX JUT, nocTynamommx B ¢oug Hb
AI'Y/larectanckuit roc. yH-T. — Maxaukama, 2010 - Pexum pocryma:
http://elib.dgu.ru, cBoGoIHBIM

3). Moodle [DnexkTpoHHBIH pecypc]: cUcTeMa BHUPTyalbHOrO OOyudeHHeM: [0a3za
nanueix| / Jlar.roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wmm, mocie
pPETHCT-paIluu U3 CETH YH-Ta, U3 JII000N TOUYKH, UMEIOIIEH JOCTYyN B MHTEPHET. —
URL: http://moodle.dgu.ru/.

4) OBC ibooks.ru [DneKTpoHHBII pecypc]: MEKTPOHHO-ONOINOTEYHAs CUCTEMA. —
Pexwum nocryna: https://ibooks.ru/.



http://elibrary.ru/defaultx.asp
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/

5. OBC book.ru [DneKTpoHHBIN pecypc]: dIEeKTPOHHO-OMONMHOTEeYHasT CUCTeMa. —
Pexxum moctyma: Www.book.ru/.

6. OBC iprbook.ru [DnekTpoHHBIN pecypc]: 2JIeKTPOHHO-OUOIMOTEYHAsI CHCTEMA.
— Pesxum noctyma: http://www.iprbookshop.ru/31168.html.

10. MeToanyeckue yKazaHus AJsi 00y4aOIIMXCH M0 OCBOCHHUIO U CIMILIMHBI.

[lepeyeHb y4eOHO-METOAMYECKUX HW3JaHUM, PEKOMEHIYEMbIX CTYACHTaM,
JUIS TIOATOTOBKH K 3aHSTHM MPEACTABIICH B pasjene 8.

MeTtoauueckue ykazaHusi CTyJI€HTaM JOJDKHBI PACKPBIBATh PEKOMEHTyEeMbIi
PEXUM M XapakTep yd4eOHOUM padOThl MO M3YyYEHUIO TEOPETUYECKOTo Kypca (Wiu
ero pasjena/dactu), NPaKTHYECKUX W/WIM CEMUHAPCKUX 3aHATUH, J1aOOpaTOPHBIX
paboT (IPaKTUKYMOB), U MPAKTUYECKOMY NPHUMEHEHHUIO M3YYEHHOTO MaTepHaia,
[0 BBIMIOJIHEHUIO 3a/laHui I CaMOCTOSATENbHOM pabOThl, O MCIOJb30BAHUIO
UHOOPMAIIMOHHBIX TEXHOJOTMM W T.J. Meroaudeckue yKa3aHUsl JIOJKHbI
MOTUBUPOBATh CTYJEHTa K CaMOCTOATENbHON paboTe M HE MOJAMEHSTh YYEOHYIO
JUTEPATYPY.

VYka3pIBaeTCsl MepevyeHb Y4eOHO-METOAUYECKUX M3JAaHUN, PEKOMEHIYEMbIX
CTyJIeHTaM JUIsl TOATOTOBKA K 3aHSTHSIM M BBITIOJIHEHHUS] CaMOCTOSITEIbHOU
paboThl, a TaKXKe METOJMYECKHE MaTepuayibl Ha OyMaKHBIX /WM AJIEKTPOHHBIX
HOCHUTEJISIX, BBINMYIICHHbIE Kadenpoll CBOMMU CHJIAMH U TPEJOCTABISIEMbIC
CTyJEHTaM BO BpeMs 3aHATHl: -padoune TeTpaau CTYJIEHTOB; -HAIJIATHBIC
nocoOust; -Taoccapuii (coBaph TEPMUHOB IO TEMATHKE JUCIUILINHBI); -TE€3HCHI
JIEKLWN, -pa3gaTOYHbI MaTeEPUa U Jp.

CamocTosaTenbHas paboTa CTYIEHTOB, MPEAYCMOTPEHHAs! y4eOHBIM IJIAHOM
B 00beMe He MeHee 50-70% o0011ero KojmdecTBa 4acoB, JOJDKHA COOTBETCTBOBATH
Oonee TriayOOKOMY YCBOGHHIO M3y4aeMOro Kypca, (OpMHpOBaTh HaBBIKU
UCCJIeI0BATENHCKOW pabOThl U OPUEHTUPOBATH CTYACHTOB HA YMEHUE MPUMEHSThH
TEOPETUUYECKHE 3HAHUS Ha MTPAKTHUKE.

3amaHusi A1 CaMOCTOSITENIbHOM pabOThl COCTABISIOTCA IO pasfenam u
T€MaM, MO0 KOTOPbIM HE MPEeIyCMOTPEHbI ayJUTOPHbIEC 3aHATUS, JTUOO0 TpeOyeTcs
JOTIOJTHUTENBHO  MpopaboTaTh UM NPOAHATU3UPOBATH  pacCMaTpUBAEMbIH
npernojiaparesieM MaTepuali B 00beMe 3allJIaHUPOBAHHBIX YaCOB.

3amaHusi O CaMOCTOATENbHON padoTe MOryT ObITh OGOpPMIIEHBI B BHUJE
TaOJUIIBI C yKa3aHUEM KOHKPETHOI'0 BHIa CAMOCTOSITEIbHOM pabOThI:

-KOHCIIEKTUPOBAHKE MEPBOUCTOYHUKOB U APYroil ydeOHOIl TuTepaTypsl;

-npopaboTka y4yeOHOro marepuana (IO KOHCIEKTaM JIeKIUH y4yeOHOW u
HAY4YHOW JIUTEpaType) U MOATOTOBKA JIOKJIAJ0B HA CEMUHApaX U MPAKTHYECKUX
3aHATHUAX, K YIaCTHUIO B TEMAaTUYECKUX TUCKYCCHUSIX U IETIOBBIX UTPaX;

-paboTa ¢ HOpMAaTUBHBIMU TOKYMEHTAMH U 3aKOHOIaTEeITLHOM 0a301ii;

-MOMCK W 0030p Hay4YHBIX MyOJUKAIMd U JJIEKTPOHHBIX HCTOYHUKOB
uH(pOopMaIuu, NOAroTOBKA 3aKJII0UEHUS 110 0030pYy;

-BBIMIOJTHEHUE KOHTPOJBHBIX padoOT, TBOpUYECKUX (IMPOEKTHBIX) 3aJaHUMH,
KYPCOBBIX paboOT (MPOEKTOR);

-peleHue 3aaay, yupakHeHH;

-Hanucanue pedepaToB (3cce);


http://www.book.ru/
http://www.iprbookshop.ru/31168.html

-paboTa ¢ TecTaMu M BOIIPOCAMU JAJIsi CAMOTIPOBEPKH;

-MOACIUPOBAHUE W/WIM aHAIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYyalud
CUTYallNH;

-aHaJIM3 CTATUCTUYECKUX U (PaKTUYECKUX MATEpHUaJIOB, COCTaBICHUE BBIBOJIOB
Ha OCHOBE IPOBEJCHHOIO aHAJIN3a U T.[.

CamocTtosTenbHass paboTa JO0JKHA HOCUTh CUCTEMATUYECKUH XapakTep,
OBITh MHTEPECHON U MPUBJIEKATEIBHOM JIS1 CTYACHTA.

Pe3ynpTaThl CAaMOCTOSATENBHON PadOThl KOHTPOIUPYIOTCS MPENOAABATENIEM U
YUHTBHIBAIOTCS MPU ATTECTALUU CTYAEHTA (3a4eT, 3k3aMeH). [Ipu aTom npoBoasTcs:
TECTUPOBAHHUE, SKCIPECC-ONPOC HA CEMUHAPCKUX M MPAKTHUYECKUX 3aHATHSX,
3aciyllIMBaHUE JOKJIAJ0B, IPOBEPKA MUCbMEHHBIX padOT U T.1.

Pa3znenanr u TeMbl 115 Buasl u conepxanue
CaAMOCTOSITEJIbHOTO U3YYCHUS CaAMOCTOSITEILHOM PadoThI
OT6op U XpaHEHUE Hp06 rasa. -KOHCIIEKTUPOBAaHUE  TMEPBOUCTOYHUKOB U
Jpyroii yueOHOI TuTepaTypsl,
OrnpejesieHre IIOTHOCTH rasa. - mpopaboTka ydyeOHOro wmarepuana (1o

KOHCIIEKTaM JIEKIMI yueOHON M HaydHOMH
JauTeparype), TMOATOTOBKAa  JIOKJIAJOB  Ha
[IPAaKTUYECKUE 3aHATUSA, K YyYacCTHIO B

OuncTKa rOPIOYUX ra30B OT aMMHUAKa.
KoiokBuym «O4mnCcTKa TOPIOYUX

ra30B OT aMMHaAKa, apOMaTHYCCKHUX TEMATHYECKUX AUCKYCCHSIX;
COEIMHEHUI. - MOMCK U 0030p Hay4HbIX NyOIMKaui u
Pacuer aGcopO1monHOTO MIpoIiecca SNIEKTPOHHBIX ~ MCTOYHUKOB  HH(pOpMAINH,
OCYIIKH Ia30B. IOATOTOBKA,

- paboTa ¢ Bompocamu JiJIsl CaMOITPOBEPKU;
O‘-II/ICTKa rasa oT JUOKCHAa yriepoja. -KOHCIICKTUPOBAHUC NEPBOMCTOYHHUKOB "
JIPYroi y4eOHOM TUTepaTyphl,

- mpopaboTka yueOHOro wmarepuana (1o
KOHCIIEKTaM JICKIIUA y4eOHOW W HaydHOH
auTeparype), IOArOTOBKAa JOKJIAJ0B  Ha
IIPaKTUYECKHE 3aHATUSA, K Yy4YacCTHIO B

Ouwncrka raza ot cepoBOJOpOAA.

KomnokBuym «OuucTKa NPUPOTHOTO

rasa oT JUOKCHUA yrjieponaa, TEMATHYECKHMX JUCKYCCHSAX;

CEpOBOAOPOAY - MOUCK W 0030p HAYYHBIX MyOJUKAIUi |

OT60p U XpaHCHUE l'Ip06 rasa JJIEKTPOHHBIX ~ UCTOYHUKOB  MH(OpMAINH,
HOJTrOTOBKA;

Omnpenenenue MIOTHOCTH ra3a - paboTa ¢ BOIPOCAMH /ISl CAMOTIPOBEPKH;

- PCHICHUC 3aaa4

11. TIlepeyeHb HH(MOPMALMOHHBLIX TEXHOJOIHil, MCHOJb3yeMbIX IpH
OCYLECTBJICHMH 00pa30BaTeJIbHOI0 NpoLecca IO AUCHUILIMHE, BKJIKYAS
IepeYeHb NMPOrpaMMHOr0 odecnedyeHusi 1 MHPOPMANMOHHBIX CIPABOYHBIX
CHCTEM.

ITpu ocymecTBaeHM 00pa30BaTENBHOTO IIpolLecca IO  JAMCLMILIMHE
«IKoNOruYecKue NpoOJeMbl OYMUCTKH MPUPOJHOTO Tasza»  HMCHOJIb3YIOTCS
cienyrouye nHHOpMaMOHHbIE TEXHOJIOTUH:

» 3aHATUS KOMIIBIOTEPHOTO TECTUPOBAHMSL.
» JIeMOHCTpAITMOHHBIN MaTepral MPUMEHEHUEM MPOCKTOpa U MHTESPAKTHBHOM

JOCKH.



» KoMnbroTepHble MPOrpaMMbl JJIsl CTATUCTHYECKOW OOpaOOTKU Pe3ysIbTaToB
aHaJIM3a.
» IIporpammel nakera Microsoft Office

12. Omnmncanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM ISl
oCyllleCTBJIEHHSI 00PA30BaTEIHLHOI0 MPOIEcCa MO JUCHHUIINHE.

B cootBerctBun ¢ tpeboBanusmMu PI'OC3+ kadenpa mmeer crienraibHO
000pyI0BaHHYIO YUEOHYIO ayJUTOPHUIO ISl POBEACHUS JICKITMOHHBIX 3aHSATUHN 110
MOTOKaM CTYJICHTOB, TTOMEIIECHUS JJIs JIJA0OPATOPHBIX padOT Ha TPYNIy CTY/ICHTOB
u3 12-14 4enoBek W BCIOMOTAaTENIbHOE MOMEIIEHUE ISl XPAHEHUS XUMHUYECKHX
PEaKTUBOB U MPOPUIAKTHUECKOTO OOCITyKMBaHHsI y4eOHOro M yueOHO-HAy4YHOTO
000py10BaHUA.

[Tomerienne UIsi JEKUMOHHBIX 3aHATUNA YKOMIUIEKTOBAHO KOMIUJIEKTOM
ANICKTPOIUTAHMS, CIEIUATU3UPOBAHHON MeOeIbl0 M OprcpeAcTBaMHU  (JIOCKa
ayIUTOpHAsl JUIsl HamMcaHus MeJloM H (JomacTepoM, cToMka-kadeapa, CTOJ
JICKTOpa, CTYJI-KPECIO, CTOJBI ayAUTOPHBIC NBYXMeCTHbIC (1 Ha KaKIbIX IBYX
CTYJICHTOB), CTYJ ayAUTOPHBIN (1 Ha KaXIOTo CTYACHTA), @ TAKKE TEXHUICCKUMU
cpenctBamMu 00y4deHUs (PKpaH HACTEHHBIN C AJIEKTPOIPHUBOIOM M JUCTAHITHOHHBIM
YIOPABJICHUEM, MYJIbTUMEANA IPOEKTOP C HOYTOYKOM).

JlaGopaTtopHble 3aHATHS MPOBOJATCS B CIHEHHAIBHO OOOPYAOBAHHBIX
Jab0opaTopuAX ¢ MPUMEHEHUEM HEOOXOJIMMBIX CPENICTB 00yUeHus (J1abopaTopHOTO
obopynoBaHus, 00pa3I0OB, HOPMATHUBHBIX U TEXHUYECKUX JIOKYMEHTOB W T.II.).
[Tomemenust 1abOpaTOPHBIX MPAKTUKYMOB YKOMIUJIEKTOBAHbI — CHEIUATbHON
y4eOHO-1a00paTopHON MeOeNbi0 (B TOM YHCIE CTOJAaMU ¢ XUMHYECKH CTOMKUMU
MOKPBITUAMH ), y4eOHO-HAyYHBIM 71a60paTOPHBIM 000pyI0BaHUEM,
U3MEPUTENTHHBIMU MPUOOPAMHU U XUMUYECKON TTOCYIO0M.

Bece! anasmtnueckue Leki B1604, Pioneer.

Beco rexnoxumuueckue Leki B5002.

Huctumnstop A-10.

Konopumerpsr porosnekrpuueckne KOK-2, KOK-2MII, KOK-3.
Acnuaparop CTEKIIHHBIN

[Tpubops! 3aiineBa

["a30BbIE TUTIETKN

Habop nabopaTopHOii MOCY/IbI.

Heobxoammbie peakTUBBI.

woNRWNE
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