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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

JucruminHa «9KOJIOTHYEeCKUEe MPOOJIeMbl OYUCTKH TMPUPOJTHBIX Ta30B»
BXOJIUT B YacTh, (POpPMUPYEMYIO0 yYaCTHUKaMH OOpa30BaTEIbHBIX OTHOLICHUMN
OIIOIl OakanaBpuata 1O HampaBieHuto noarotoBku 18.03.02 Duepro- wu

pecypcocoOeperaromuye Mporecchl B XHMHYECKOM TEXHOJIOTHH, HE()TEXUMUU U
OMOTEXHOJIOTHUH.

JucruninHa peaimsyercs Ha XUMUYeCcKOM (akynbrere Kadeapoit
HEOPraHUYECKOW XUMHUU U XUMUYECKON IKOJIOTUHU.

Coz[epncaHHe AUCHUIUIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBLIX C
MCTOJaMHU IIOATIOTOBKH TOPHOYHX TI'a30B K TPAHCIIOPTUPOBKC W HCIIOJIB30BAHHUIO,
MCTOAaMHU OYUCTKHU IIPUPOIHBIX U HCKYCCTBCHHBIX I'a30B OT BPCAHBIX HpHMGCCﬁ.

JucruninHa HaieleHa Ha (HOPMUPOBAHHE CIEAYIONIMX KOMIIETCHIIUM
BBINTYCKHUKA: NpodeccuoHambHbix - [1K-3.

[IpenonaBaHue MUCHUILIMHBI MPEAYCMAaTPUBAET MPOBEICHUE CIICTYIONTUX
BUJIOB Y4YEOHBIX 3aHSATUN: JIEKIHMH, JTAOOPATOPHBIC 3aHATHS, CAMOCTOSTEIbHAs
pabora.

Pabouass mnporpaMma  JMCUMIUIMHBI — TPEAyCMaTpUBaeT  IPOBEACHHE
CIIEIYIOIMX BHUAOB KOHTPOJISI YCIIEBAEMOCTH B (pOpME KOHTPOJBHOU padoTHI,
KOJUIOKBUYM M NMPOMEXKYTOUYHBIA KOHTPOJIb B (hopMme 3ayeTa.

O0beM gucHUIUIMHBEI 4 3a4eTHBHIX COWHUIBI, B TOoM umcie 144
aKaJIeMUYCCKHUX Yaca 10 BUJIaM YUCOHBIX 3aHATHMA

VYueOHble 3aHATUS ®opma
o B TOM YHCJIE: IIPOMEKYTOUHON
3 KonTtakTHas paboTta 00y4aronuxcs ¢ CPC, aTTecTaluu
z © IpenoaBaTeneM B TOM (3auer,
© 2 H3 HIX uncne | auddepenuupos
o | Jlexu | Jlabopar | Ilpaktuu | KCP | koHCynbT | 2K3aM aHHBIN 3a4€T,
3 uu OpHEIE ecKkue auu | eH 5K3aMeH)
5 3aHATUS | 3aHATHA
3 1441 14 6 8 130 3a4eT




1. Ileau ocBOeHMS TUCHUIIJIMHBI

enaMu OCBOCHHUS AUCIMUIUIMHBI «IKOJOTHYECKHE IPOOJIEMbl OYHUCTKHU
MIPUPOJIHOTO Ta3a» SBISAIOTCS O3HAKOMJIEHHE CO CBOMCTBaMH Ta30B, METOAaMU
MOJTYYeHUs] MCKYCCTBEHHBIX Ta30B, ¢ METOJaMHU IOJATOTOBKH TOPIOYMX Ta3oB K
TPAHCIIOPTUPOBKE M  HCIIOJIB30BAaHUIO, METOAAMH OYHUCTKH TPUPOJHBIX U
HMCKYCCTBEHHBIX Ta30B OT BPEIHBIX MPUMECEH.

2.Mecro nucuumiunsl B cTpykrype OIIOII 0akasaBpuara

JuciuminHa «9KOJIOTMYECKUE MNPOOJIEMbl OYMCTKH MPUPOIHBIX Ta30B»
BXOJUT B 4YacTh, (GOPMUPYEMYIO YYaCTHHKAMHU OOpa30BATEIbHBIX OTHOIIECHUMN
OIIOIl ©GakanaBpmata 1O HampaBieHuto moarotoBku 18.03.02 Dnepro- u
pecypcocOeperaromnye Mpoueccbl B XMMHUYECKOH TEXHOJIOTUH, He(PTEXUMHUHU U
OMOTEXHOJIOTHH.

N3yuyeHue 370l JUCUUIUIMHBI HAYUHAETCS TIOCIIE IIPOXOKACHUS CTYIEHTAMU
maTepuana kypca «I[Ipuknannas mexanukay, «O01as 1 HEOPraHMYECKON XUMHUSD,
«AHAIATAYECKAS] XUMHUSI.

3. Komnerenuun ody4arouierocsi, GopmMupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCHHUIIMHBI (IepeYeHb IVIAHMPYEMbIX Pe3YJIbTATOB 00y4YeHHs).

Kon u | Kog U HauMeHoBaHue | [lianupyemble pe3yabTaTbl 00y4eHUs! Ipouenypa
HanMMeHOBaHHe HHANKATOpPAa  JOCTHKEHHS OCBOEHHUS
KOMIETeHIUH W3 | KOMIeTeHIHI (6
onoI coomeemcmeauu ¢ OI1OI1
IK-3. Cmocoben | ITK-3.1. 000CcHOBBIBaeT | 3HAeT: COBPEMEHHBIE JIOCTIDKEHUS B | YCTHBIN ompoc,
000CHOBBIBATh KOHKpETHbIE TEXHUYECKHEe | 00JacTH HAMJTY4LINX JIOCTYIHBIX | MMUCbMEHHBIN
BBIOOp HAaWJIydlIed | pelmieHuss MNpH  pa3paboTKe | TEXHOJOTWH yTHUIIN3AIMU OTXOJI0B orpoc
JIOCTYITHOM TEXHOJIOTUYECKHX TPOLECCOB | YMeerT: 00OCHOBBIBATb ~ KOHKpPETHBIE
TEXHOJIOTUH c y4eToM HaWiIydlled | TEXHUYECKHE pelIeHUs NIpH pa3padoTKe
YTHIN3AIHN JOCTYIHOM TEXHOJIOTUH | TEXHOJIOTHYECKHX IIPOIECCOB C y4YETOM
OTXO0JI0B Ha | yTWIM3alMU  OTXOJOB  Ha | HaWiydmled  JOCTyMHOH  TEXHOJIOTHH
3aKpeTUICHHOH 3aKpeIUICHHOW TeppUTOpHH (B | yTWINM3alMM OTXOAOB Ha 3aKPEIUICHHOW
TEePPUTOPUHU (B | opranuzamum) TEPPUTOPUH (B OPTaHU3AIIIH)
OpTaHM3aLN) Baageer: HaBblkamMu BBIOOpA HaMIIydlIeH
JOCTYITHOM  TEXHOJIOTUM  YTWIM3alHU
OTXOJOB JUIsi TPHHSTHS TEXHUYECKHX
peleHui
I1K-3.2. BbIOMpaeT | 3Haer: OCHOBHBIE METOABI | YCTHBIA OIIPOC,
TEXHHYECKUE  CPEICTBA U | 00E3BpPEIKUBAHUS u YTUIIN3AlMY | TTHCHbMEHHBIH
TEXHOJIOTHUH, HAMPaBIICHHbIC | MPOMBIIUICHHBIX OTXOAOB, KOHCTPYKLHH | OMpPOC
Ha MHHUMH3ALHUIO | 000pyIoBaHUs " WH>KCHEPHBIX
AQHTPOIIOTCHHOTO BO3/ICHCTBUS | COOPYXEHUH Uil  00€3BpEXHBaHHSI W

Ha OKpYXalIlylo cpeay c

yYTuin3aouu NpOMBIINIJICHHBIX OTXOA0B

y4eToM HawiIydlied | Ymeer: BBITIOJIHATD HEOoOX0/IUMBbIe
JIOCTYTIHOM TEXHOJIOTUH | TEXHUYECKHE W HKOHOMHUYECKHE pacyeThl
YTWIN3AIMA ~ OTXOJOB  Ha | 110 WCIIOJb30BAHHMIO TOW MM MHOHM CXEMBI
3aKpeIJIEHHOI TeppUTOpUU st 00e3BpeKNBaHNS ONAaCHBIX
MIPOMBIIIJICHHBIX BEIOPOCOB
Baaneer:  HaBblkamMM O pacyeTam
anmaparoB JUIsL NIPaKTUYECKON
JIESITETTHHOCTH c LIENTBIO OIIEHKH
3¢ PEKTHBHOCTH PabOTHl MPOECKTHPYEMOTO
000pyI0BaHUS
TIK-3.3. criocobeH | 3HaeT: OCHOBBI nH(pOpMaIMOHHBIX | Y CTHEIH ompoc,
MPOEKTUPOBATh  OTAEIbHBIC | TEXHOJIOTUI, OCHOBHBIE BO3MOXKHOCTU M | MUCHMEHHBIN
y3Iibl (anmaparbl) TEXHOJIOTHU | mpaBuia  paboTel ¢ IPOrpaMMHBIMH | ONpOC




yTUIM3alMM ~ OTXOAOB  HA | IPOLYyKTaMuU npu peleHun
3aKpEIUIEHHON TeppuTOopuu ¢ | Mpo(eCCHOHATIBHBIX 3a4ad
HCTIONIb30BaHUEM YmMmeer: MPUMEHSTh IIPOTPaMMHOE
aBTOMATH3MPOBAaHHBIX obecrieueHne MpH PELICHUH 337ad OXPaHBbI
NPUKJIAAHBIX CHCTEM H C | OKpY’Karomlel cpemsl

Y4ETOM Haunyyiiei | Baaneer: HaBbIKaMU paboTe co
JOCTYITHOH TEXHOJIOTUH | CHEUAIbHBIMU IporpaMMaMH o
YTUIN3alHUU IIPOEKTUPOBAHUIO Y3JIOB U alllapaToB

4. O0beM, CTPYKTYpa M coJepKaHue JUCIHUILIUHBI.
4.1. O6beM TUCIUILIMHLI COCTABIISCT 4 3a4eTHBIX eAUHUIBI, 144 akageMHYIECKHIX
yaca.
4.2. CTpyKTypa JUCUUILIIUHBI.

Buabi yueoHoii padorhl,
BKJIIOYASI CAMOCTOSITEIbHYIO
paboTy CTYy1eHTOB (B Yacax) ®OpMBI TEKYIIEro
Pa3jiesibl M TEMBbI 2 3 E : KOHTpO.IA
Ne  |MHCHUNIAHBI & = S m | YOUCBACMOCTH M
] S ® < | IPOMEXKYTOYHOM’
/1 o MOAYJISIM | | E = = = S 5 2| arrecra
5 S|Es| as 58 ¢ TTeCTAUNHU
s E|2E |88 Z25
Ol = =858 O & &
Monynsb 1. ['oproune ra3el 1 ux CBONCTBa

1 ['oproune rasel. | 4 2 34 VYcTHBIN onpoc
CBoiicTBa ra3oB
Hmozo no mooynio 1: 2 34 Komioksuym
Monyns 2. Ilpupomusie ra3el. MckyccTBeHHbIE Toproume rasel. lloaroroBka rasza x
TPAHCHOPTUPOBKE U MCIOJIb30BAHUIO.

1 IIpuponHseie rasbl.

HckyccTBeHHBIE 4 1 1 16 YcTHBIN onpoc
TOPIOYHE Ta3bl.

2 MeTozabl OCYIIKH rasza 4 1 1 16 VYcTHbIM onpoc
Hmozo no mooynio 2: 2 2 32 KomnokBuym
Monynb 3. O4ncTKa ra30B OT COeAMHEHUH cepbl, JUOKCUIA yriiepoJa.

1 MeTobl CepOOUNCTKH 4 1 1 16 YcTHbIN onpoc

2 Owucrxa or HOKcHIA 4 1 1 16 VYerHbll onpoc
yriepoja
Hmozo no mooynio 3: 2 2 32 KomnokBuym
Monynb 4. OurcTKa ra30B OT apOMATHYECKUX COSTMHEHUH, aMMHUaKa.

1 Ounctka TrasoB  OT
apoOMaTHYECKHUX 4 2 2 32 YcTHBIN onpoc
COeIMHEHNH, aMMHaKa.

Hmozo no mooynio 4: 2 2 32 KomiokBuym
NTOI'O: 6 8 130 3a4er

4.3. Coaep:kaHue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jaenam).
4.3.1. Coodeprrcanue 1eKyUOHHBIX 3AHAMUI RO OUCHUUNTIUHE.
Monayas 1. I'oprouue ra3pl 1 MX CBOMCTBA




Tema 1. T'oproume ra3pl M uX wucnogb3oBaHue. CBoiicTBa ra3os.
Knaccudukanusa m cocraB TormBa. EcTecTBEeHHOE M MCKYCCTBEHHOE TOILIMBO.
Bricmias 1 HU31Ias TEIUIOTa CrOPAaHKs TOIUIMBA. TEenIOBOM SKBUBAJIEHT.

HopmaneHble u cranmaptHeie yciaoBusa. ILIOoTHOCTE ra3oB. Bs3kocThk razos.
Bnaxnocts ra3zoB. Touka pocel. KpucramnoruapaTel yrieBOJOPOIHBIX Ta30B.
[Ipenymnpexaenue ruipaTooOpa3zoBaHusl YIJIEBOJIOPOIHBIX ra3oB. Temmeparypa u
TEIUIOTa MpeBpalieHus. TermioeMKOCTh. TennonpoBOJHOCTb.

Moayas 2. Ilpupoanbie ra3bl. HCKyCCTBeHHBIE TOpHOYHEe Tra3bl.
IMoaroroBka raza K TPaAaHCHOPTHPOBKE U MCII0JIb30BAHUIO.

Tema 2. Ilpupoanbie raspl. MckyccTBeHHble roprouue rasbl Cocras
npupoaHbix ra3oB. [lomyTHeiii HedTssHONW ra3. CocTaB MOMYTHBIX Ta30B.
Kputnueckue v mpuBe€HHBIE TAPAMETPBHI.

Tema 3. IloaroroBka raza K TPAaHCHOPTHPOBKE H HCHOJIb30BAHHIO.
Oxnaxnaenue razoB. O4nCTKa ra3a OT TBEPABIX YACTHUIl U MapoB cMoJibl. Oopanus
ra3oB. PazneneHue ra3oB MeToJaMu KoMIpeccuu, adbcopOuuu, aacopOuuu.
["a3o(pakioHNpYIOINE YCTAHOBKH.

Cemaparopsl. Ocymka TroprYMx Ta30B. MeToasl OCYIIKM Ta3oB.
AncopOrnMoHHast ocyiika ra3a. JKujkue ocylmuTean U TpeOoBaHus K HUM. Pexxum
paboThl YCTAaHOBOK OCYyIIKM Ta3za. [IpsiMoTouHble aOCOpPOLMOHHBIE YCTaHOBKU
ocymkH rasa. [IpotuBoTounsle aOCOpOLIMOHHBIE YCTAHOBKU OCYIIKH Ta3a. Pacuer
MPOTUBOTOYHOTO aOCOPOIIMOHHOTO MPOIECCa OCYIIIKHU ra3a.

MogayJb 3. OuncTKa ra3oB 0T COeIMHEHHMH cepbl, IMOKCHAA YIJIepoaa.

Tema 4. Metoabl cepooducTku. OUNCTKA Ta3a OT CEPOBOJOPOIA CYXUMU U
MOKpBIMH MeToAamMu. O4uCTKa raza OT CE€pPOBOJOPOAA MBIIIbIKOBO-IIEIOYHBIM,
HIEJIOYHO-TUAPOXMHOHOBBIM MeToJaMu. AjcopOuus cepoBoaopoja O0JI0THOM
pyIOH, MOTJIOTUTEIEM Ha OCHOBE OKCHJAA IIMHKA, AKTUBUPOBAHHBIM YIJIEM.
Kartanutuueckne METOIbl OUMCTKU ra3a OT OPraHUYECKUX COEMHEHUN CEPBI.

Tema 5. OuncTka oT gUoOKcuaa yriaepoaa. OducTka rasa OoT JAUOKCHAA
yriaepojia BOJAOW TOJ JaBJICHHEM, BOJHBIM pPAacCTBOPOM aMMHaKa, (PU3NUYECKOU
abcopOI1Heit OpraHMuecCKUMU pacTBOPUTEISIMHU.

OuncTka ra3a OT CEpOBOAOPOJAa M JUOKCHIA YyIJIepoJa BaKyyM-
KapOOHATHBIM, ITAHOJAMHUHOBBIM METOJIaMHU.

MonayJib 4. OuncTKa ra3oB 0T AaPOMATHYECKHUX COeIMHEHU I, aMMUAKA.

Tema 6. OuucTKa ra3oB 0T apoMATH4YeCKHX COeJUHEHHUI, aMMHAKAa.
VYnaBnuBaHue apoMaTUYECKUX coequHeHui (OeH30Ma, HaTaluHa), MUPUIUTHOBBIX
OCHOBAHMU. VYJIaBlIMBaHUE aMMHaKa NPSIMbIM, MOJYIPSIMBIM W KOCBEHHBIM
METOJAMHU.

4.3.2. Coodepicanue 1a060OpamopHO-NPAKMUUECKUX  3AHAMUI  NO
oucyuniune.

Moayas 1. 'oproune ra3sl u UX CBOICTBA

Tema 1. I'oprouue raspl. CBoiicTBa razon. OT60p 1 xpaHeHue Mpoo rasa.

[IpuBenenne mapaMeTpoB raza K HOPMAJIbHBIM M CTAaHAAPTHBIM YCJIOBHSIM.
Onpenenenue MIOTHOCTH rasa.



Moayas 2. Ilpupoanbie ra3bl. HMCKycCTBeHHbIE TOpHOYHE Ta3bl.
IToaroroBka rasa K TpaHCIHOPTHUPOBKE M UCI0JIb30BAHUIO.

Tema 2. Ilpupoansnie ra3pl. MckyccTBeHHBbIEe roprwoudue rasbl. Pacuer
KPUTHUYECKHUX MTapaMETPOB ra30BbIX CMECEH

Tema 3. IloaroroBka raza Kk TpaHCNOPTHPOBKE U MCIO0JIb30BAHUIO.
OmnpeneneHue mapoB Bojabl B Taze. Pacuer aOGCOpOIIMOHHOIO TpOIEcca OCYIIKH
ra3oB.

Moayas 3. O4uCTKA ra3oB OT COeAMHEHHH Cepbl, IMOKCU/IA YIJIepoaa.

Tema 4. Metoabl cepoouncTku. OUnCcTKa raza oT cepoBOAOpOa.

Tema 5. Ouncrka raza or IMOKCHAA yrjepoaa. MeToasl OUMCTKH ras3a ot
JUOKCHUJIA yIiIepoaa.

MoayJb 4. QuncTKa ra3oB 0T AaPOMATHYECKUX COeIMHEHN i, aAMMHUAKA.

Tema 6. OuucTKa ra3oB OT apoMaTHYeCKHUX COeJIMHEHWil, aMMHAaKa.
OuncTKa rOproYMX ra3oB OT aMMHUAKA.

5. O0pa3oBaTejibHbI€ TEXHOJOTHH

Pexomenmyembie 00pa3oBaTeIbHbIE TEXHOIOTHH:
- Ha JICKIMSX 10 BCEM pa3feiiaM UCIOIb3YETCs IEMOHCTPATUBHBIN MaTepral B
BH/JIE MIPE3EHTALINI;
- pacueTHO-Tpaduueckue paboThl BBHITTOJHSIOTCS CTYIEHTaAMH CAaMOCTOSITEIHLHO TO]T
KOHTPOJIEM U C KOHCYJIbTAllUEH MpenoiaBaTes.

B xome o0CBOEHMS AUCHUIUIMHBI MPEayCMaTpUBACTCS MPUMEHEHUE
CJIEAYIOIINX aKTUBHBIX METOJIOB OOYUCHHUS:
- BemmonHenue n1abopaTopHbIX padboT ¢ 2JIEMEHTaMU UCCIEIOBAHUSI.
- OTueTHbIE 3aHATHA 110 pazgesiaM “MeToAbl OUUCTKHU T'a30BbIX BEIOPOCOB OT
cepoBoiopoaa’” v “ MeToibl OUMCTKU ra30BbIX BHIOPOCOB OT aMMuaKa’.

VY enpHbINA BEC 3aHATHI, MPOBOJAUMBIX B MHTEPAKTUBHBIX (hopMax (JICKIIHs-
Oecena, JICKIUSA-AUCKYCCHS, JIEKIHUSI-KOHCYIbTAIMs, MPOOJIEMHAsT JICKIIUS, JCKITUSI-
BU3YaNIU3aIlMs, JEKIU C 3aIJTAHUPOBAHHBIMH OIIMOKAMH ), OMIPEAEIIACTCS TJIaBHON
IEJbI0 (MHCCHEH) MPOTrpaMMbl, OCOOCHHOCTHIO KOHTHHICHTA OOYYaroIIUXCs U
COJIep)KaHMEM KOHKPETHBIX IUCIUIUIMH, U B II€JIOM B y4eOHOM IMpoIiecce II0
JAHHOW JUCUMWIUIMHE OHU JOJDKHBI COCTAaBJISATh HE MEHee 12 4acoB ayJuUTOPHBIX
3aHATHM.

Jlns arrecTanuy CTYJEHTOB MO KaXXJIOMY MOJYIIO JIOJKHBI MPOBOJAUTHCS
KOHTPOJIbHBIE pab0ThI. B KauecTBe UTOTOBOTO KOHTPOJISI TPOBOJUTCS 3aUeT.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CaMOCTOATEeIbHON PadoThI CTYICHTOB.

6.1. Buasl v MOpsIIOK BBITIOJTHEHHUS] CAMOCTOSATENBHON paboThl
N3y4yeHne peKOMEHI0BAHHOW JTUTEPATYPBHI.

[Touck B MHTEpPHETE NOMOJIHUTEIBHOTO MaTepHUalIa
[ToaroToBka K oT4eTaM MO JaOOPATOPHBIM paboTaM.
Pemenue skcriepuMeHTaIbHbIX U PACUETHBIX 3a/1a4.
[IoaroroBka K KOJUNIOKBUYMY.

IloaroroBka K 3a4ery.

ook wnE

Bua camocrosiTenbHOM paboTh | Bupg xoHTpons | YuebHo-mMeTouy.




obecrneueHune

IMogroroBka  k  orueram 1o | IlpoBepka  BeImojHeHWs  pacyeros, | CMm. pasmenst 7, 8, 9
nmabopaTopHEIM paboTam odopmiernss paboTel B J1a0OPaTOPHOM | JaHHOTO JOKYMEHTA.

XKypHaJlle ¥ TPOpabOTKH BOMPOCOB K
TEKYLIE TeMe MO pPEKOMEHIOBAaHHOU

JUTEpaType.

Pewenne skcnepumeHTanbHbIX U | [IpoBepka moMalIHUX 3aJaHU. Cm. pazmemer 7, 8, 9

pacyeTHbIX 3a/a4 JTAHHOTO JIOKYMEHTA.

[ToaroroBka K KOJUIOKBUYMY [Ipomexxyrounas arrectamus B ¢(opme | Cm. pasgenst 7, 8, 9
KOHTPOJIbHOHM pabOTBhI. JTAHHOTO JIOKYMEHTA.

[ToaroroBka k 3auery YCTHBIM MK MUCBMEHHBIA ompoc, oo | Cm. pasgenst 7, 8, 9
KOMIBIOTEPHOE TECTHPOBAHUE. JTAHHOTO TOKYMEHTA.

1. Texkymuii KOHTPOJIb: OJATOTOBKA K OTYETaM I10 JIa0OpaTOPHBIM paboTaMm.
2. Texkymnii KOHTPOJIb: PEIIEHUE SKCIIEPUMEHTAIBHBIX U PACUETHBIX 33/1a4.
3. IIpomexyTouHas aTTecTanus B (hopMe KOHTPOJIBHON pabOTHI.

Texywuu KOHmMpob YCUEBAEMOCTH OCYLIECTBISIETCS HENPEPBIBHO, HA
NPOTSDKEHMN Bcero Kypca. IIpexae Bcero, 3T0 YCTHBIA OHOPOC N0  XOOY
Ja00OpaTOPHBIX  3aHSATHUM, BBINOJHAEMBIA JJI1  OMNEPATUBHOM  aKTUBU3AIUU
BHUMAaHHUS CTYJICHTOB M OLIEHKH WX YPOBHS BOCIHpPHUATHS. Pe3ynbTarbl yCTHOTO
Olpoca YYMUTHIBAIOTCS MpU BHIOOPE WHAMBUAYAIBHBIX 3a1ad ISl pPEUICHUS.
Kaxxayro Henento ocyecTBIseTcsl IpOBEpKa BHIMOIHEHUS pacueToB, 0O(popMIIeHUS
paboThI B 1a0OPATOPHOM KypHAJIE.

IIpomescymounwiti kKoHmpos TPOBOAUTCS B (hOpME KOHTPOJIBHOU pabOThI, B
KOTOPOM COJEepkKATCA TEOPETUYECKUE BOIIPOCHI U 3a7a4H.

Hmozosblul konmpoas TPOBOAUTCS B BUJE 3a4ETa.

7. ®OoHI OLICHOYHBIX CPEACTB VISl IPOBEACHUS TEKYIIEr0 KOHTPOJIs
yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTECTALUHM 110 UTOIaM OCBOCHHUA
AUCHMILTHHBI.
7.1. TunoBble KOHTPOJIbHBIE 3aJaHUS

KoHTpoJsibHBIE BONIPOCHI

["oproune raspl ¥ X UCIOJIb30BAHUE.

[TpupoansbIi ras.

[TomyTHbIN HEDTAHOM Ta3.

CocTaB npupoAHOro Iras3a, MOMyTHOTO HE(PTIHOTO rasa.
["a3udukanus TBEpIOro TOIIIMBA.

Knaccudukaius METo10B OCYIIECTBICHUS ra3u(rKaluy TOITUBA.
CocTaB reHepaTopHbIX ra30B

Tepmudeckast nepepaboTKa TBEPAOTo TOIINBA

[Tony4yeHue noyKOKCOBOIO rasa.

0. ITostyyeHnre KOKCOBOIO rasa.

11. I'a3bl TEPMUYECKOTO M KaTATUTHYECKOTO KPEKUHTa.

12. V3BnedyeHune razoBoro OEH3MHA METOJIOM KOMITPECCUU

13. 3BnedeHue razoBoro O€H3MHA METOIOM a0CcOpOIU

14. V3BiedeHune ra3oBoro 6CEH3MHA METOJIOM aJICOPOITIHU

15. [Ipocreiitas craburM3alMOHHas YCTaHOBKA

16. CtaOunu3anMoHHas yCTaHOBKA, MO3BOJISIONIAS MTOJIYYUTh CTAOMIBHBIN O€H3UH
U OTJEJIbHBIE YTIIEBOAOPOAHBIE (QPAKIUH.

RO~k wWNE



17. OxnaxaeHue ra3os.

18. OuucTka ra3a OT TBEpbIX YACTHI] U TAPOB CMOJIBI

19. Cenapatopsl.

20. MeTo/1bl OCYIIIKH Ta30B.

21. AncopOimoHHas OCyIlKa rasa.

22. XXujakue ocymuTeau U TpeOOBaHUS K HUM.

23. [IpssmoTouHble  aOCOPOIIMOHHBIC YCTAHOBKH  OCYIIKH
WCITOJIb30BAaHUEM OJTHOTO abcopOepa.

raza. Cxema ¢

24. TlpsamoTouHble a0COPOIMOHHBIE MPOIIECCHl OCYIIKH. CXxema ¢ UCTOIb30BaHUEM

HECKOJBKHX a0CcopOepoB.
25. IIpoTuBoTOUHBIE A0COPOIIMOHHBIE YCTAHOBKH OCYIIKH Ta3a.

26. PacueT mpOTUBOTOYHOT'O aOCOPOLIMOHHOTO MPOIIEcca OCYIIKH ra3a.

27. YnaBauBaHue aMMHaKa KOCBEHHBIM METOLOM

28. YnapnuBaHUe aMMHUaKa IPSMbBIM U TTOTYIPSIMBIM METOaMHU
29. Onoparus ra3os.

30. YnaBnuBanue OeH30J1a

31. Y nanenue HadTaauHa

32. YnapnuBaHUE MUPUIUHOBBIX OCHOBAHMM.

33. MeToJ1bl CEpOOYUCTKHI

34. Ouncrka rasa ot CCPpOBOIOPOAa MBIIIBAKOBO-IICIIOYHBIM MCTOI0OM

35. OuncTka ra3a oT cepoBOAOPOA MIETOYHO-THIPOXUHOHOBBIM
36. AncopOImoHHast OYMCTKA TOPIOYHX Ta30B OT CEPOBOIOPOIA.

MECTOOOM.

37. Katanutuueckue MCTOAbI OUMCTKHU Irada OT OPTaHUYCCKUX COCI[I/IHCHI/Iﬁ CCPHI.

38. OuncTka ra3za oT TMOKCH/IA yTiepoia BOJION MO JaBICHUEM
39. OuncTtka ra3a OT JUOKCH/A YTIIepo/ia BOJHBIM PACTBOPOM aM

MHAKa.

40. OuncTka raza OT CEpOBOIOPOAA U JTUOKCHIA yIiepoaa BaKyyM-KapOOHATHBIM

METO/I0M
41. OuncTka raza OT CEpPOBOJOPOJA M JUOKCHIA YIIIepoja
METOJIOM.

9TaHOJIaMHWHOBBIM

42. OuncTka Taza OT CEPOBOJOPOJA W JUOKCHAA yriepoda (U3HUYECKON

abcopO1Heit OpraHnuecKUMHU pacTBOPUTEISIMU
TecToBbIC 3a1aHUA
1. K 6annacty ra3000pa3HBIX TOITUB OTHOCSITCS

a) YIJIEKUCIBIN ra3 0) meTaH B) CEPOBOJIOPOJT  T) BOJOPOA.

2. EctecTBeHHBIM ra3000pa3HbIM TOIUIMBOM SIBJISIETCSI:

a) IPUPOAHBIN TOPIOYMH ra3 0) reHepaTOpHBIii ra3

B) BOJISIHOI ra3 T') MOJIYKOKCOBBIN Ta3

3. I'a3bl, B KOTOPBIX KOHLEHTPALIUS CEPOBOAOPOA HE npeBpiaeT 20 mr/m®
a) c1abOCepHHCTHIC 0) MaJIOCEPHUCTHIC

B) CEpHUCTBIE T') BEICOKOCEPHHCTHIE

4. TlpuponHsele rassl, B KOTOPBIX COJAEP/KaHHE YIIIEKUCIOro rasza noxoaut no 35% u Oonee,

Ha3bIBAIOT
a) YIJIeBOAOPOAHO-YTICKUCIBIMU

0) yrieBoI0pOIHOA30TUCTHIMH

B) YIVIEBOJOPOIHOCEPHUCTBIMHU.

5. CTaHapTHbBIE YCIOBUS - ATO:

a) remneparypa 0 °C u naBnenue 101325 I1a



6) temneparypa 10 °C u nasnenue 101325 I1a

B) Temneparypa 20 °C u gasnenue 101325 I1a

r) remneparypa 0°C u nasnenue 201325 I1a

6. Kpurrueckas TeMIieparypa ra3oBoil CMECH pacCuMThIBAETCS 10 hopMyJIe:

a) TKp - ]%}1 " ]%}2 e ;}“ 6)TKp:y1TKpl + yZTKPZ T F ynTKpn
Kpy Kp2 KPn
B) T, = Lo +-T L+ Lo
Y1 Va2 YV
7. Kakoii n3 mpuBEICHHBIX HUXKE YTICBOAOPOAOB He 00pa3yeT rupar:
a) MeTaH 0) aTan B) OyTaH T') ICHTaH
8. C yBeIIMYEeHNEM MOJIEKYIISIPHON MacChl BA3KOCTh Ta30B OJJHOTO psila
a) YBEIIMUMBACTCS 0) yMeHbIaeTcs B) HE U3MEHSETCS
9. J11st uaeanbHBIX Ta30B Pa3HOCTh TEIUIOEMKOCTEH MPH MOCTOSTHHOM JIaBJICHUH U 00beMe paBHA
a) 8,31 0) 13, 31 B) 18,31 r) 23,31
10. C yBenuueHrEM MOJIEKYIISIPHOM Macchl INIOTHOCTh ra3000pa3HOro TOIUIMBA
a) yBeIMYMBAETCS 0) yMeHbIIaeTCs B) HE U3MEHSETCS

11. s oTneneHus ra3a OT KarneiabHOH KUAKOCTH U MEXaHHUECKUX PUMECEH UCTIONB3YIOT

a) TPaBUTALIMOHHBIN, IICHTPOOCKHBINA PUHIIUTT

0) MHEPLIMOHHBIN, IEHTPOOEKHBIN TPUHLIUIT

B) TPaBUTAIIMOHHBIN, MHEPIIUOHHBIA TPUHIIHUII.

12. Ilpu ancopOUMOHHOI OYMCTKE OT CEPOBOIOPO/IA C UCIOIB30BAaHUEM TOTJIOTUTEISI HA OCHOBE
OKCHJIa IMHKA €ro PereHepaluio MpoBOIAT:

a) UHEPTHBIM T'a30M C BO3AYXOM 0) BOASIHBIM ITApOM

B) pacTBOpPOM Cyibhuaa aMMOHUS ') HarpeBaHueM

13. JInst O4MCTKY Ta30B OT CEPOBOJIOPO/IAa AKTUBUPOBAHHBIN YTOJIb UCTIONB3YIOT, €CITH
coJiepKaHue CepoBOAOPOAA

a)<5r/M 6)>5 /M’ 8) 10 /™M r) 15 %

14. 1511 OYMCTKH ra30B OT CEPHUCTHIX COEMHEHUI HCIOIBb3YIOT B KAaUeCTBE aJICOPOEHTOB:

a) aKTUBUPOBAHHBIN YToJb, KApOOHAT KAJIBIHS, THIPOOKCH IINHKA;

0) aKTUBUPOBAHHBIN yroJib, LIEOJIUT, OKCH]I IIMHKA;

B) aKTHBHPOBAaHHBIN yTroJib, KapOOHAT KAIBIIUs, OKCU/I KaJIHs,

I') aKTUBUPOBAHHBIH yroJib, LIE0JIUT, THIPOOKCU]] HATPHSL.

15. B ocHOBE 3TaHOJIAMHUHOBOT'O METO/Ia OYMCTKH OT CEPOBOJOPOIA YTIIEPOIa JISKAT CIIEAYIOINE
pEaKIMu:

a) (NH4)4A528502+HzS—>(NH4)4ASZSGO+H20 2(NH4)4A32860+02 —2 mH4)4A528502+28

6) Me;CO3 + COz+ HyO — 2MeHCO3;  2MeHCO3; ——> Me,CO3+CO, +H,0
B) 20H—CH>—CH>—NH, +H>5S —>(OH—CH2—CH2—N Hg)zs

(OH—CH,—CH,—NHs);S ——> 20H—CH,—CH,—NH, +H,S

r) 2NH3+H,0+C0, —(NH4),COs  (NH4),C03 ——> 2NH3+H,0+CO,
16. B pocharHOM MeTOIE OUMCTKE Ta30B OT CEPOBOOPOA PETEHEPAITUIO TTOTJIOTUTEIS

TIPOBOJISIT:
a) THEPTHBIM Ta30M C BO3JIyXOM 0) BO3yXOM
B) pacTBOPOM Cyib(puIa aMMOHUS T') HarpeBaHUEM

17. B ocHOBE KaKOro MeTo/ia OYUCTKU OT CEPHUCTBIX COCAMHEHUM JISKUT pPEaKIUs
20H—CH,—CH;—NH; + H,S —(OH—CH,—CH;—NH3),CO3

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

18. IIpu ouncTke ra3za OT JUOKCHAA YIJIEpo/ia BOJHBIM pAaCTBOPOM AMMHUAKA PETCHEPALIUIO
MOTJIOTUTEIIS TPOBOSAT:

a) THEPTHBIM Ta30M 0) BO3AyXOM

B) YBEJIMYEHHUEM JABJICHUSA I') HarpeBaHUuEM



19. KoHeuHbIM POAYKTOM KOCBEHHOT'O METO]1a M3BJICUCHUSI aMMHUaKa U3 KOKCOBOTO ra3a
ABIISETCS
a) ciabast 1 KOHIIEHTPUPOBAaHHAs aMMHayHas BOJA, CyIb(paTr aMMOHUS
0) KOHIIEHTPUPOBAHHAS aMMHUAYHas BOAa
B) XJIOPHJI aMMOHUS
T) cyiab(haT aMMOHUS
20. Ins W3BIEYEHUS apOMATUYECKUX COCIUHEHUH W3 KOKCOBOTO Ta3a MOXKHO HCIIOJIBb30BaTh
MIPOLIECCHI
a) abcopOIuu, OKUCICHHS 0) agcopOuuu, BOCCTAHOBJICHUS
B) agcopO1uu, abcoporum
21. Terutota cropaHusi TOIUTMBA, OTPE/ICIICHHAS C YUETOM CTOPaHHs BOIOPO/Ia C 00pa3oBaHuEM
BOJIbI
a) BBICIIAsl TEIUIOTA CTOPAaHUs  0) HU3IIAS TEIUIOTa CTOPAHHUS
B) TEIJIOTA CTOPAHUSI YCIIOBHOTO TOIUIMBA
22. EcTecTBEHHBIM ra3000pa3HbIM TOILITMBOM SIBJISICTCSI:
a) TeHepaTOpHBIN a3 0) BOJISIHOM Ta3
B) MOJYKOKCOBBIII ra3 I')IIONYTHBIN HeTAHOM ras.
23. Cyxwue ra3bl cofiepKaT TSHKEIbIX YIIIEBOJOPOIOB OT IPOMaHa U BbIIIE
a) 10 50 r/m° 6) 50 - 150 r/m° B) Gouree 150 r/m°
24. IlpupoaHbie ra3bl, B KOTOPBIX COJEpKaHuE a30Ta JOXoauT 10 45% u Oolee, HA3bIBAIOT
a) YIJI€BOIOPOIHO-YTIEKUCIBIMU 0) yrieBoI0pOTHOA30THCTHIMU
B) YIJIEBOJAOPOTHOCEPHUCTHIMU
25. HopmaiibHbIE YCIIOBHUS - 3TO:
a) remneparypa 0 °C u naBnenue 201325 ITa
0) remmneparypa 20 °C u naBinenue 101325 Ia
B) Temneparypa 25 °C u nasienue 101325 I1a
r) remnepatypa 0°C u nasnenue 101325 I1a
26. IIpuBenenne oobeMa ra3a K HOpMaJIbHBIM YCIOBUSM OCYIIECTBISIIOT 1O hopMyIie:
a)V, =V _23-P 0) V,, =V 28R B) V, =V 273 (P—Puy)
(273 +1) - R, (293 +1)- P, (273 +1)- R,
27. Touka pocsl raza —3TO
a) BECOBOE KOJTMYECTBO BOSHBIX 1APOB, BHIPAKEHHOE B rpaMMax, Haxozsmmxcs B 1 M2 wmm 1 kr
rasa.
0) oTHOmIeHWE (AKTUUECKH COJEPKAIIerocsi B Ta3e BOJSHOTO Mapa K MaKCUMAaJIbHO
BO3MOXKHOMY €T0 CO/IEp>KaHUIO MPH TAHHOM TeMIepaType.
B) TeMIepaTypa, Ipu KOTOPOil ra3 MOJTHOCTHIO HACHIIIECH BOSTHBIMU ITapaMu
28. C yBenmu4eHHEM TEMIIEPATYPhI BI3KOCTh T'a30B OJHOTO psijia
a) YBEIIMYMBACTCS 0) yMeHbIIIaeTcs B) HE U3MEHSETCS
29. [Ipu KpUTHUYECKOI TemImepaType, KOTaa HET pa3Iudus MEXY KUIKOCTHIO U IMapoM, TEIUIoTa
napooOpa3oBaHUs paBHA
a)6 6)0 B) 18 r) 12
30. C noBbILIEHHEM TEMIIEPATYPHI INIOTHOCTH T'a30B:
a) YBEIHMUHBACTCS 0) yMeHbIIIaeTcs B) HE U3MEHSETCS
31. Perenepanuio ocymuTeneit mpu agcopOoLMOHHON OCYIIKE MPOBOJIAT:
a) BOJSTHBIM TTapOM 0) HHEPTHBIM ra3oM
B) IMapaMy OPTaHUYECKUX BEIIECTB
32. B ocHOBE KaKoro MeToJia OUUCTKH OT CEPHUCTBIX COETMHEHUH JIexkKaT PeakLuu
FG(OH)3+3 H,S —Fe,S3+6H,0 2Fe»S3+30, +6H,0 —)4FG(OH)3+6S
a) aJICOPIIMOHHOTO, 0)KaTaTuTHIECKOTO, B) a6COpPOITMOHHOTO.
33. B Bakyym-kapOOHAaTHOM METOJIE OYMCTKE Ta30B OT CEPOBOJOPOJIa PEreHEPAIHIO TOTIOTUTEIS
IPOBOJIAT:
a) THEPTHBIM Ta30M C BO3JIyXOM 0) BO3AyXOM




B) pacTBOPOM cCylb(hua aMMOHUS I') HarpeBaHUEM
34. B ocHOBE Kakoro MeToja OUUCTKH OT CEPHUCTBIX COCTUHEHUH JIeXKAT peaKLuu

CS;+Hy«— C+H)S COS+ Hjy« CO + H,S RCH,SH + H, < RCH3 + H,S
a)abcopOIIMOHHOTO, 0)KaTaTMTHYECKOTO, B) aJICOPOITMOHHOTO.

35. Kakue peakiuu Jie)xatr B OCHOBE MIEIOUYHO-THAPOXHMHOHOBOTO METO/Ia OYMCTKH Ta30B OT
CepoBOIOpOA:

a) (NH4)4A828502+HzS—>mH4)4A82860+H20
2(NH4)4A82860+02 —2 (NH4)4A528502+ZS
6) NasAS;S50,+H5S — NasAs,SgO+HL0
2NasAS,S60+0, —2 NasAs,Ss0-,+2S

B) Na;CO3; + H,S — NaHS+NaHCO3 NaHS + C¢H4O0,+H20 — CgHy(OH),+ S +NaOH
NaHCO3; +NaOH — Na,CO3;+H,0 2 C5H4(OH)2+ 0, — 2CgH40O5 +2H50

r) Zn0O + CoHsSH« ZnS + CoH4st+ H0 Zn0O + H,S« ZnS + H,0

Zn0O + COS« ZnS + CO, 2ZnS + Oz> ZnO + 2S

36. B ¢hocdarnom MeToze B KauecTBE MOTTIOTUTENS UCTIONB3YIOT PACTBOPBI:

a) ¢pocdara meau; 0) kapOoHaTa KaJIbIIUs;

B) pocdara kanmus; r) dhocdara xenesa.

37. B 11en104YHO-THAPOXNUHOHOBOM METO/I€ OYMCTKE I'a30B OT CEPOBOJOPOA PEreHEePaLUIO
HOTJIOTUTEIIS IPOBOJST:

a) BOJISTHBIM ITApOM 0) BO31yXOM

B) pacTBOPOM cyib(dhuga aMMOHUS ') HarpeBaHUEM

38. B 3TaHO/IaMMHOBOM METO/IE OUUCTKE ra30B OT JUOKCH/A YIIIepoia pereHepauto
HOTJIOTUTEIIS IPOBOMST:

a) UHEPTHBIM T'a30M C BO3AYXOM 0) BO3IyXOM

B) pacTBOPOM cyib(dhuga aMMOHUS ') HarpeBaHUEM

39. KoHeuHbIM IPOIYKTOM MPSIMOTO METO/1a U3BJICUEHHUS aMMHaKa U3 KOKCOBOIO T'a3a sBJISETCS
a) IMaHUuJ aMMOHUS 0) TUIPOOKCHU]T aMMOHUS

B) XJIOpUJ] aMMOHUS r) cyiab(ar aMMOHUS

40. ConepxaHue 0I0paHTa B Ta3e OJKHO OBITh TAKUM, YTOOBI pe3KUil MpeaynpeIuTeIbHbIN
3arax OIIYyIIAJICs B BO3JIyXe MOMEIEHHs TPU KOHIIEHTPALMH ra3a He BbIIIE:

a) 1/2 amxHero npezaena B3pbIBAEMOCTH

0) 1/3H1KHero npenena B3pbIBAEMOCTH

B) 1/4 HIDKHErO IIpesierna B3pbIBa€MOCTH

r) 1/5 HIKHETO Mpeiena B3phIBaeMOCTH

41. Tennora cropanus TOIUIMBA, ONpEAEICHHAsl C YUETOM CrOpaHuUsl BOJOPOAa ¢ 00pa3oBaHUEM
napa

a) BbICIIAsI TEIJIOTA CTOPAHUS 0) HU3MIas TEMJI0Ta CrOPaHUs

B) TEIUIOTA CrOPAaHUs YCIOBHOI'O TOILUIMBA

42. VickycCTBEHHBIM Ta3000pa3HbIM TOIUIMBOM SIBIISIETCS

a) YrOJIbHBIN IIOJYKOKC 0) BoasHOM Ta3

B) JINTPOUH I)IIONYTHBIN HeTIHOM Ta3.

43. Ta3pl, mpu mnepepaboTKe KOTOPBIX CTPOMTENHCTBO YCTAHOBOK I10 TPOU3BOJCTBY CEPHI
PKOHOMHUYECKHU HE 1eJIeCO00pa3zHo

a) cmaboCepHUCTHIE 0) MaJIOCEpPHUCTHIE

B) CEpHUCTHIE T') BHICOKOCEPHHUCTHIE

44. OcHOBHOM KOMITOHEHT NMPUPOJIHOTO TOPIOYEro rasa:

a) MeTaH 0) mpormnax B) BOJIOPOA T') TeJINH.

45. [lpuBenieHHOE AaBIEHUE - ATO:

a) TaBJICHHE ra3a MPU KPUTUUECKON TeMIlepaType

0) OTHOIIICHHE JAaBICHUS K KPUTUIECKOMY JIaBIICHUIO
B) JIaBJIEHUE raza MpU HOPMAJIBHBIX YCIOBHSIX

I') JaBJICHHE 'a3a PU CTaHJAPTHBIX YCIOBUAX



46. IIpuBenenne oObemMa ra3a K CTaHAAPTHBIM YCIOBUSAM OCYIIECTBISIOT 11O (GopMyIIe:

a) V, =V 2P 6) V,, =V 298-(P~P.,,) B) V,, =V 2P
(273 +1)- P, (273 +1) - P, (293 +1)- P,

47. OTHOCUTENbHAS BIAXHOCTD - 3TO

a) BECOBOE KOJIMYECTBO BOISHBIX IAPOB, BHIPAKEHHOE B rpaMMaXx, Haxosmmxcs B 1 M3 wm 1 kr

rasa.

0) ortHomeHue (HAKTUYECKH COJEpIKAIIerocs B Tra3e BOASHOIO Mapa K MaKCUMaibHO

BO3MO>KHOMY €I'0 COJIEpP>KaHHUIO IIPH IaHHOM TeMIleparype.

B) TeMIiepaTypa, Ipu KOTOPOH Ta3 MOJTHOCTHIO HACHIIIEH BOASHBIMU apaMu

48. BoaHble pacTBOPHI METaHOJIA UCTONB3YIOT IS MIPEIOTBPAILEHHS THAPATOOOpA30BaHUS TIPU

TeMIeparype:

a)>-10°C 0)>-35°C B)<-40°C

49. C yBenrMueHHEM MOJIEKYJISIPHOM MACChl TEIUIONPOBOIHOCTD rasza

a) YBEIIMYUBACTCS 0) ymMeHbIaeTcs B) HE U3MEHSETCA

50. Macca rasza B equHulle 00beMa — 3TO

a) yACIbHBI 00beM 0) TeKyuecTb B) BSI3KOCTh T') INIOTHOCTD

51. B kauecTBe ocymuTesnel Ha MPaKTUKE UCIOJb3YIOT:

a) BBICOKOKOHIICHTPUPOBAHHBIN PACTBOP AU THIICHTITUKOJIS

0) KOHIIEHTPUPOBAHHBII PACTBOP CEPHOM KUCIOTHI

B) XJIOPHU KaJIbIUS

52. Tlpu ancopOIMOHHON OYUCTKE OT CEPOBOIOPOA C UCIOIB30BAHUEM MOTJIOTUTENS HA OCHOBE

TUIPOOKCH/IA JKEJIE3a PEKYIIEPALIUIO CEPBI TPOBOMST:

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

B) 00KHTOM HIIK 00pabOTKOM OTPaOOTaHHOTO MOTIIOTHTENS CEPOYTIIEPOAOM  T')HArPEBAHHEM

53. B Bakyym-kapOOHaTHOM METOJIE B KAUECTBE MOTTIOTUTES UCIIONb3YIOT PACTBOPBI:

a) kapOoHaTa HaTpUs WIH JIUTHS, 0) kapOoHaTa HATPUS WIN KaJIbIus;

B) KapOoHaTa MarHus MW Kajus; ) KapOoHaTa HATPUS WM KaJusl.

54. JInst O4MCTKH ra30B OT CEPHUCTHIX COETUHEHHUH UCIIONB3YIOT CIIEYIOIINE METO/IbI:

a) abcopOLHMOHHBIE, a1COPOLIMOHHBIE, KOMITIPECCHOHHBIE,

0) abcopOLMOHHBIE, HOHHOOOMEHHbBIE, KOMIIPECCUOHHBIE;

B) aOCOpOIIMOHHBIE, aICOPOLIMOHHBIE, KATATUTUYECKHE;

T') aIcOpOIIMOHHBIE, KOMIIPECCHOHHBIE, YKCTPAKIIMOHHBIE

55. B 3TaHOJIaMMHOBOM METOJIE OYUCTKE ra30B OT CEPOBOJOPOAA PETEHEPALIMIO TOTIOTUTES

MIPOBOJIAT:

a) HHEPTHBIM Ta30M C BO31yXOM 0) BO31yXOM

B) pacTBOPOM CyJibpuaa aMMOHUS ') HarpeBaHuEeM

56. B ocHoBe ocaTHOro MeTo/1a OYMCTKU I'a30B OT CEPOBOAOPOAA JIEKHUT PEAKIIHS

a) LisPO,+ H,S — LiHS+ Li,HPO, 6) K3PO4 + HoS —KHS+K>HPO,

B) RbsPO4 + H,S — RbHS+ Rbo,HPO,. I‘) NazPO,4 + H,S — NaHS+ Na,HPO,.

57. B MBIIIBSKOBO-COJIOBOM METOJIE OYMCTKE I'a30B OT CEPOBOAOPO/Ia PETCHEPALINIO
MOTJIOTUTENS TPOBOJAT:

a) CepoyriIepOIOM 0) BO3AyXOM

B) pacTBOPOM cyJb(hua aMMOHUS I') HarpeBaHueM

58. B 0CHOBE 3TaHOJIaMUHOBOIO METOAA OYUCTKH OT THOKCHUJIA YTIIEPO/Ia JIEXKAT CIAEAYIOIINE
peaxkuuu:

a) (NH4)4A328502+H2$—>(NH4)4A82860+H20

2(NH4)4A32560+02 —2 (NH4)4A328502+25

6) Me,CO3 + CO, + HO — 2MeHCOs IMeHCO; ——> MeyCO3 + CO,+ Hy0
B) 20H—CH,—CH,—NH;, + CO; + H,O -(OH—CH>—CH>—N H3)2C03

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



r) 2NH3+H,0+CO2 —(NH,4).CO3 (NH4)2CO3 —L 59N H3+H,0+CO,

59. IlupuaAHOBBIE OCHOBAHUS U3BJICKAIOTCS U3 KOKCOBOIO ra3za

a) COJITHOM KUCITOTOM 0) cepHO KUCTOTOU

B) pocdopHO KUCIOTOM T') XJIOPHOH KUCIIOTOM

60. B xauecTBe 010pPaHTOB UCIOJIB3YIOT:

a) METAJJIOPraHUYECKUE COCAMHEHUS

0) opraHryecKue a30TUCTbIE COCAMHECHHUS

B) OPraHUYECKUE CEPHUCTHIE COCTUHEHUS

61. TennoBo#i PKBUBAJICHT - 9TO BEJIMYMHA, I0KA3bIBAIOIIAS

a) Ha CKOJIbKO TEIJIOTa CrOPaHUs TOILIMBA OOJIbIIE UM MEHBIIE TEIJIOThl CTOPAHUS YCIOBHOTO
TOIIMBA

0) BO CKOJIBKO Pa3 TEIJI0Ta CrOPaHUs TOIIMBA MEHBIIIE TEIUIOTHI CTOPaHUs YCIOBHOTO TOILJIMBA
B) BO CKOJIBKO pa3 TEIUIOTA CrOpaHus TOUIMBA OO0JIbIIIE TEIIOTHI CTOPAHHUs YCIIOBHOTO TOIUIMBA
I) BO CKOJIBKO pa3 TeIUIOTa CropaHus TOIIMBA OOJIbIIE WM MEHbIE TEIIOThl CrOpaHus
YCJIOBHOT'O TOIUTMBA

62. VckyccTBEHHBIM ra3000pa3HbIM TOTLIMBOM SIBIISIETCS

a) reHepaTOpHBIii ra3 0) 6eH3omn

B) JIUTPOUH T)IIONYTHBIM He(TAHOI ras.

63. XKupHbie Ta3pl CoepKaT TKEIBIX YIIIEBOJOPOIOB OT MPONAaHa U BBIIIE

a) 1o 50 /M’ 6) 50 - 150 /M B) 6osee 150 /M’

64. I'a30Byr0 manky HePTSIHBIX MECTOPOXKICHUN 00pa3yIOT:

a) OyTaH U NeHTaH 0) MeTaH U TaH B) IIEHTaH U TeKCaH T') BOJIOPOJ ¥ TeIUi

65. [lpuBeneHHBIN 00BEM - 3TO:

a) 00beM eMHUIIBI ITIOTHOCTH BEIIeCTBA IIPH KPUTUUECKON TeMIeparype

0) oTHOIIEHHE 00BEMa K KPUTUIECKOMY 00BEMY

B) 00BbEM Ta3a MPH HOPMATBHBIX YCIOBHUSIX r) o0beM rasa MpH CTaHAAPTHBIX

YCIIOBHSAX

66. IlpuBeneHne 0ObeMa BIAKHOTO Ta3a K HOPMAIBHBIM YCIOBUSIM OCYIIECTBIISIOT 110 popMyIie:
273-P 293-(P-P,,) 273-(P-P,,)

V=V ot 6) V,, =V V, =V
Vo=V o13:1).p, ) Voo =V g3 1) P, BVo=V 57340 P,

67. AGconmoTHas BIAXXKHOCTh — 3TO

a) BECOBOE KOJTMYECTBO BOJSHBIX IAPOB, BHIPAKEHHOE B rpaMMax, Haxozsmmxcst B 1 M2 wmw 1 kr
rasa.

0) oTHOmIeHWE (PAKTUUECKH COJEP)KAIIErocss B Ta3e BOASHOTO TMapa K MaKCHUMaJIbHO
BO3MOXKHOMY €T0 CO/IEp>KaHUIO MPH TaHHOM TeMIepaType.

B) TeMIIepaTypa, Ipx KOTOPOH T'a3 MOJTHOCTHIO HACHIIIEH BOASHBIMU apaMu

68. BonHble pacTBOpPHI JOU- W TPUATWICHIVIUKONS WCHONB3YIOT sl MPEIOTBPALICHUS
rUpaTo00pa3oBaHus IpU TEMIEpaType:

a)>-10°C 0)>-35°C B) <-40°C

69. C yBenn4eHueM TeMIlepaTyphbl TEIIONPOBOIHOCTh raza

a) YBEIHMUHUBACTCS 0) yMeHbIIIaeTCs B) HE U3MEHSETCS

70. MaccoBas 1 00beMHasi TEINIOEMKOCTH Ia30B C MOBBIILIEHUEM TeMIIepaTyphbl

a) YBEIHMUHUBACTCS 0) yMeHbIIIaeTCs B) HE U3MEHSETCS

71.7. a5 ocymiku ra3oB IPUMEHSIOT CJeIyIOIINe aJCOPOEHTHI:

a) aTrOMOTeNb, CUJIIMKArelb, IICOTUTHI

0) amoMorenb, CHIIMKarelb, THAPOOKCH] JKeJie3a

B) KapOOHAT KallbIIUs, CUIIUKATeNb, [IEOJIUTHI

T') aJloMOreb, OKCUJ HATPHS, LIEOTUTHI

72. Ilpu ancopOIMOHHON OYUCTKE OT CEPOBOIOPOA C UCTIOIB30BAHNEM TIOTJIOTUTENSI HA OCHOBE
TUIPOOKCH/IA JKeJie3a PEKYIEPalui0 CepPhbl TPOBOAST:

a) OTTOHKOH B BaKyyMe 0) pacTBOPOM CyJIb(HIa AMMOHHS




B) 00KUTOM UM 00paboTKON OTPabOTaHHOTO MOTJIOTUTENS TETPAXJIOPITHICHOM
T')HarpeBaHueM
73. B ocHOBe BakyyM-KapOOHATHOTO METOJ[a OUYUCTKH OT CEPOBOIOPOJIA JIEHKAT

pPE€aKknuu:

a)Me,CO3+H,SO4 — H20 + CO, +MeySOy, Me,CO3+H,0+C0Oy —2MeHCOs3,
6)Me,CO3+HS —MeHCO3+MeHS, Me»SO3+H,0+S0, —-2MeHSO3,
B)Me,CO3+H,S —-MeHCO3+MeHS, Me,CO3+HCl -MeHCO3+MeCl
r)Me,CO3+H,S —-MeHCO3+MeHS, Me,CO3+H,0+CO, —»2MeHCO3

74. B ra3zax moiy4aeMbIX IPH TEPMHUYECKOW IepepabdOTKe TBEPIBbIX TOIUIMB COIEPIKATCS
CIIEYIOIIAE CEPHUCTBIE COCTUHEHUS:

a) HzS, CSz, COS, C4H4S, RSH; 6) st, 802, COS, C4H4S, RSH;

B) H,S, CS,, COS, C4H4S, H,SOy; r) HyS, CS,, COS, C2HsSOsH, RSH.

75. B OCHOBE KaKoro MeTo/Jla OYUCTKH OT CEPHUCTBIX COCIMHEHMI JIEkKAT PEaKLUU
Na,CO3 + H>,S — NaHS+NaHCO; NaHS + C¢H402+H20 — CgHy(OH),+ S +NaOH
NaHCO3+NaOH — Na,CO3+H,0 2 CgH4(OH),+ O, — 2CgH40, +2H,0
a)abCoOPITMOHHOTO, 0)KaTaJIMTHYECKOTO, B) aJICOPOITMOHHOTO.

76. B OCHOBE MBIIIBIKOBO-aMMHAYHOTO METO/Ia OYMUCTKU OT CEPOBOIOPOJIA JICKAT CIICTYIOIIHE

pCeaKnuu:

a) (NH4)4ASZS5OZ+HzS—>(NH4)4A82860+H20 2(NH4)4A82860+02 —2 (NH4)4A328502+25

6) NasAs;S50,+H>S — NasAs,SgO+HL0 2NasAs;Sc0+0;7 —2 NagAs;Ss0,+2S

B) Rb4AS,S50,+H,S— RbsAS,S¢0+H,0 2 RbsAs,S¢0+0, —2 RbsAS:S50,+2S

F) Li4ASzS502+st—> Li4As,S¢0+H,0 2 Li4ASzSGO+02 —2 LizAs,S50,+2S

17. B ocHOBE KaKOro MeToJja OYMCTKH OT CEPHUCTBIX COEAUHEHUMN JI€KaT peaKkluU
NasAS;S50,+H,S — NasAs,SgO+H,O 2NasAs;Sg0+0;7 —2 NagAs,;Ss0,+2S

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

78. HpI/I OYHCTKEC I'a3da OT JUOKCHU A yriepoaa BOﬂOﬁ oa JaBJICHUCM PCr¢HCPaAlHIO ITOTTIOTUTCIIA

HPOBOJIAT:

a) BOJISIHBIM ITapOM 0) BO31yXOM

B) CHMKEHUEM JIaBIICHUS I') HarpeBaHueM

79. Ans u3BieyeHus HapTaIMHA U3 KOKCOBOT'O ra3a MCIOJIb3YIOT

a) COJIIPOBOE MAcCIIO 0) 6eH3uH B) KEPOCUH ') Ma3zyT
80. BemiectBa, npuMeHseMble A7 IPUIAHUS 3ar1axa, Ha3bIBalOT:

a) 1€30/I0paHTaMH 0) UHruOUTOpaAMHU

B) KaTaJau3aTopaMu I') 0JIOpaHTaMHU

81. TeruoTa cropaHusi yCJIOBHOIO TOIIMBA PUHUMAETCS] paBHOM:

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

82. K 6aimacty ra3000pa3HbIX TOTUIUB OTHOCSITCS

a) BOJSTHOM map 0) meTaH B) CEPOBOJIOPOJ  T) BOJAOPOA.

83. I'a3pl MECTOPOKIEHUH, HIKCILTyaTalusl KOTOPBIX TOJBKO C IIOJIYyYEHHWEM TIa30BOM Cepbl
HKOHOMHUECKH 11eJecoo0pa3zHa

a) c1aboCepHHCTHIC 0) MaJOCEepHUCTHIE

B) CEPHUCTHIE I') BBICOKOCEPHHCTHIE

84. T'a3oBbIii (hakTOp — 3TO:

a) o0beM rasa, cojepxaruiics B 1 kr Heptu 0) o0beM raza, copeprkauniuiica B 1 T Bo3ryxa
B) 00beM rasa, cojepkamuiics B 1 T Hedptu ) ) 00beM rasa, cojeprxaiiuiics B 1 T Boabl

85. [IpuBeneHHas Temneparypa - 3To

a) TemIepaTypa ras3a, BbIllIe KOTOPOH, HECMOTPSI Ha TPHUMEHEHa JIF000TO BEICOKOTO JIaBJICHUS, OH
HE MOXXET OBITh MEPEBE/ICH B )KUKOE COCTOSIHHE

0) oTHOLIEHHE a0COTIOTHOM TeMIEPATYPhl K KPUTHUECKOM

B) 273 K r) 20 °C

86. IlpuBenmenune oObBeMa BIAKHOTO Ta3a K CTAaHJAPTHBIM YCJIOBHSIM OCYIIECTBIISIIOT I10
dbopmyre:



)V, = 273-P YV, = 293-(P-P,,) ) 273-(P-P,,)
" 213 +1) P, 27 (293 +1) P, DT 2134 Ry

87. Temmeparypa ra3za, BbIllie KOTOPOI, HECMOTPSI Ha MIPUMEHEHA JIF0OO0T0 BHICOKOTO JIaBJICHUS,

OH HE MOXXET OBbITh MEPEBECH B )KUKOE COCTOSIHUE - ATO:

a) HOpMaJIbHAs TeMIIEpaTypa 0) craHgapTHas TeMIeparypa

B) KpUTHUYECKAsI TEMIIEpaTypa

88. BogHbIe pacTBOPHI ATUIICHIIIMKOJIS UCTIOIB3YIOT VIS IPEIOTBPAILCHHS THAPATOOOPa30BaHUS

pu TeMIIeparype:

a)>-10°C 0)>-35°C B)<-40°C

89. KonuuecTBo Termia, He0OOX0AUMOE JUIsi HarpeBaHUsI EIMHUIBI Beca Wil 06bema raza a 1 °C

a) TeTUIOEMKOCTh 0) TeIIOMPOBOIHOCTD B) TEIUIOTA UCTIAPCHUS

90. MaccoBast 1 00beMHasi TETIJIOEMKOCTH T'a30B C MOBBIIICHUEM MOJIEKYJISIPHON MacChl

a) YBEIIMUMBACTCS 0) yMeHbIaeTcs B) HE U3MEHSCTCS

91. JInst ocyuiku ra3oB IPUMEHSIOT IIPOLIECCHI

a) abcopOLHK, OKHCIICHUS 0) amcopOIMK, BOCCTAHOBJICHUS

B) ajicopOIuu, abcopommm

92. B 0CHOBE KaKoro METO/Ia OYUCTKH OT CEPHUCTBIX COCTMHECHUH JIC)KAT PEaKIUH:

Zn0 + CyH5SH« ZnS + CoHys+ HO, ZnO + HyS«+s ZnS + HL0,

Zn0O + COS« ZnS + COy, 22n0 + CSy> 27ZnS + CO4:

a)abCOPLMOHHOTO, 0)KaTaJIMTHYECKOTO, B) aJICOPOLIMOHHOTO.

93. B oOCHOBE Kakoro MeToJla OYUCTKH OT CEPHHUCTBIX COCIAWHEHHH JISKUT PEaKIus

Me,CO3+H,S -MeHCO3+MeHS:

a)aJICOPIIMOHHOTO, 0)KaTaTMTHYECKOTO, B) aOCOpPOITMOHHOTO.

94. B ocHOBE KaKOro METOJja OYMCTKH OT CEPHUCTBIX COEAMHEHUN JIeKaT peakliuu
CS; + HyO+ CO + H)S COS + H,O+ CO; + H,S:

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

95. Ilpu ancopOLMOHHOM OYUCTKE OT CEPOBOAOPOA C UCIOIB30BaHUEM aKTUBUPOBAHHOTO YIJIS
peTeHepaIuio MOTJIOTUTENS TPOBOISAT:

a) HHEPTHBIM Ta30M C BO31yXOM 0) BO31yXOM

B) pacTBOPOM Cyibpuaa aMMOHHS ') HarpeBaHuEM

96. B ocHOBE Kakoro MeTo1a OYUCTKH OT CEPHUCTBIX COCTUHEHUH JICXKUT peaKkius
K3PO4+H;S—KHS+K;HPO,.

a)abCcopOITMOHHOTO, 0)KaTaTUTHYECKOTO, B) aJICOPOITMOHHOTO.
97. B ocHOBE MEBIIIBIKOBO-COIOBOTO METOJa OYHCTKH OT CEpPOBOAOPOAA JIKAT CIEHYIOIIHE
peaxIuu:

a) (NH4)4A528502+HzS—>(NH4)4ASZSGO+H20 2(NH4)4A32860+02 —2 (NH4)4A828502+28

6) NasAS;Ss0,+H5S — NasAs,SgO+HL0 2NasAs;Sc0+05 —2 NagAs,;Ss0,+2S

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

I‘) LisAS:S505+H>S— LisAs,S¢O+HO 2 LisAS:S0+05 —2 LisAs:S50,+2S

98. OuuctKy ra3za oT JIUOKCHJA YIJIEpoJia BOAOM MO AABICHHEM HMCIOJIb3YIOT, €CIU COJIEpKaHHUE
YTJICKUCIIOTO Ira3a

a)1-4 % 0) 5-10% B) 12-15% r) <l %
99. 155 M3BJI€UCHHUS apOMATUYECKHX COSAMHEHHI U3 KOKCOBOTO Ta3a UCIONIb3YIOT
a) COJIAPOBOE MAcCIO 0) 6eH3uH B) KEPOCUH ') Ma3zyT

100. OnopuzannoHHbIE YCTAHOBKH AEIATCS Ha:

a) KaTaJluTHYECKHe, uCrapuTeIbHble, 0apOOTaKHbIE
0) KanenpHbIC, KOHACHCAIMOHHBIE, 0apOOTaKHbIE
B) KaIleJIbHbBIE, HCITAPUTEIbHBIC, TapeIhbuaThic

T') KarenbHbIe, UCTIApUTENbHBIE, 0apOOTaKHBIE

7.3. MeTtonuueckue MaTepuabl, ONpeaesSIonIre MPoreaypy OlleHUBAHUS 3HAHUH,



YMEHUH, HABBIKOB W (WJIM) OIbBITA JEITEIbHOCTH, XapaKTePU3YIOIMIUX JTaIlbl
dbopMHUpOBaHUS KOMITETCHIIUM.

OOmumii pe3ynbTaT BBHIBOAUTCS KaK WHTErpajbHas OIICHKA, CKJIAJbIBAIOIIAs W3
TEKYIIEro KOHTPoJis - 50% U mpoMekyTOUHOro KOHTpoJis - 50%.

Texymuii KOHTPOJIb MO JUCHUIIIMHE BKIIIOYAET:

- TIoceleHue 3auaTuii - 20 6amios,

- BBITIOJIHEHHE JTA0OPATOPHBIX 3aJlaHUM (JOMYCK, BHIIOJIHEHUE, caada padoT) — 60
0aJIoB,

- BBITIOJTHEHHUE IOMAITHUX (2yAUTOPHBIX) KOHTPOJIBHBIX paboT - 20 6amios.
[IpomMexyTOUHBIN KOHTPOJIb IO JUCIUILIINHE BKIIOYAECT:

NUChbMEHHAsI KOHTpOJbHas padota - 100 6amios.
Kpumepuu oyenusanus no sauemy

OTBeT OIICHUBACTCS «3a4TEHO», €CIIH CTY/ICHT:

MOJTHO PAaCKpbUI COJEp)KAaHHE Marepuana B OOJACTH, MPEAyCMOTPEHHOH MPOrpamMMOi;
U3JIOKWI MaTepual I'PaMOTHBIM SI3bIKOM B OIPEJEIICHHOW JOTMYeCKOW IMOCIIe0BaTeIbHOCTH,
TOYHO HCIIOJIb30BAJl TEPMUHOJIOTHIO; TOKa3aJl YMEHHs MJUIIOCTPUPOBATh TEOPETHUYECKHE
NOJOXKEHHsST KOHKPETHBIMHM IPHUMEpaMH M3 TPAKTUKW; MNPOJEMOHCTPUPOBAN  yCBOCHUE
U3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH 3HAHMM; OTBEYAI
CaMOCTOATENIFHO 0€3 HABOASAIIMX BOIIPOCOB; BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH IPU OCBELICHUH
BTOPOCTETIEHHBIX BOIIPOCOB.

OTBeT OIICHUBAETCS «HE 3aYTEHOY» B CIEAYIOIUX CIIydasX:

HE PACKPBITO OCHOBHOE CO/IEp)KaHUE YYeOHOTO METOUYECKOT0 MaTepraia; 0OOHapyKEeHO
HE3HaHUE W HEMOHMMAHWE CTYJCHTOM Ooiblleil uiau HauOojee BaXKHOW YacTH IMCHUILIMHBL;
JIOTTYIIIEHBI OITMOKH B OTIPEICIICHUH MOHATHH, TIPH UCTIOIB30BaHUN TEPMHUHOJIOTHH, KOTOPhIE HE
UCIIPABJICHBI TIOCJIE HECKOJBKHX HABOAAILIMX BOIPOCOB IIPENONABATEINS; JOIYCKAeT OMIHMOKU B
OCBEIICHNY OCHOBOIIOJIATAIOIINX BOIPOCOB JUCIUTITAHBIL.

Kpumepuu evicmaenenus oyeHox npu nposedeHuu meKyuweco KOHMpOs YCneeaemocmu —
KOHMPOAbHOU pabomul:

OYeHKa «OmauyHo»: TIyOOKHWE WCYEpPIBIBAIOIINE 3HAaHHS Marepuala, JIOTHYECKH
MOCJIEIOBATENbHBIE, TIOJIHBIC, TPAaBHJIbHBIE W KOHKPETHBIE OTBETHI Ha BOINPOCHI OwIieTa;
UCIIOJIb30BaHUE B HEOOXOIMMOI Mepe B OTBETaX TEPMUHOJIOTHH TUCHUILTHHEL, TPEICTaBICHHOMN
B PEKOMEH]TyeMbIX YYeOHBIX MIOCOOHSIX M JIOTIOJIHUTEIBHOM TUTEpaType;

oyewka  «xopowtoy: TBEPABIE W  JOCTaTOYHO IIOJNHBIE 3HAaHWS MaTepuana,
MIOCJIeIOBaTENNbHbIE, TPABUIIbHBIE, KOHKPETHBIE OTBETHI Ha MTOCTABJICHHBIE BOIPOCHI, MOTYT OBITh
JIONYIIEHBl HECYIIECTBEHHBIC HEIOYETHl B OTBETaX M HE3HAYMTENbHBIC HAPYIICHUS JOTUKU
U3JI0KECHUSI MaTepHaa,

OYeHKa «y0061emeopumenbHo»: 3HaHUE M MOHMMaHHE OCHOBHBIX MaTepuaia, HaJudue
HECYIIECTBEHHBIX OmMMUOOK (He Oomee 50%) mpu HECTIOCOOHOCTH WX TOCIEIOBATEIHHOTO W
JIOTUYECKOTO U3JI0KEHHS, BHI3BIBACT 3aTPyTHEHUE UCIIOIBb30BaHNE TEPMUHOIOTUH TUCIUTILTHHEI,

OYEeHKA  «HEeY008Iem8oOpuUmeIbHo»: HETIOHUMAaHWE CYITHOCTH BOIPOCOB, TpyObIe
CYIIECTBEHHbIE OIIMOKM B OTBETE, OTCYTCTBHE CIOCOOHOCTH K IHCHBMEHHOMY M3JI0KEHHUIO
Marepuaa.

Kpumepuu oyenxu konmponvHulx pabom (KOAI0KeUyM):

OYeHKA «OMAU4HO»: OTBET TIOJNHBIA, TPaBWIGHBIA, CaMOCTOSTENBHBIA, MaTepHal
U3J0KEeH B  ONpEJeNIeHHOM  JIOTMYeCKOW  MOCJeNOBAaTeNbHOCTH,  JAEMOHCTPHPYETCS
MHOTOCTOPOHHOCTH ITOJIXOZ0B, MHOTOACIIEKTHOCTh OOCYXIEHUS MPOOJIEMbI, YMEHHE HAXOAHUTh
palMoHANIBHBIE YT PELICHUs 3a/1a4, YCTaHABIMBATh MPHYMHHO- CIEACTBEHHBIC CBSI3U MEKIY
CTPOCHHEM, CBOWCTBAMH W TIPUMEHEHUEM BEIIECTB, B JOTHYECKOM PACCYXKICHUH MPH PEIICHUN
3ajauu, TpaUuecKuX MOCTPOCHUSX HET OIIMOOK, 3ajaya pellieHa paldOHAJIbHBIM CIOCOOOM C



KOPPEKTHBIM HCIOJIb30BAHUEM HEOOXOJUMBIX (PU3UKO-XUMHUECKUX BEIMYHH, TOJY4YEeH BEPHBIH
otBeT. Pabora BeinosHeHa Ha 76-100%

OYeHKA «XOpouioy. NaH TONHBIN, MPABHIBHBIA OTBET HAa OCHOBE M3YYEHHBIX MOHSITHH,
KOHLIETIINH, 3aKOHOMEPHOCTEH, TEOpPUH, HO OITyCKAIOTCS HECYIIECTBEHHbIE OMIMOKN B pacueTax
npu perieHnu 3a1a4. PaboTa BeimonHeHa Ha 66-75%.

OyeHKa «y00871emeopumenbHo»: TaH TOIHBI OTBET, HO IPU 3TOM €CTh CYIECTBEHHBIC
OMOKK YKa3bIBAIOLIME HA HEYMEHHE HCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS M YMEHUS TpHU
pELIeHUH MOCTABICHHBIX 3a1a4. [laHHble MPoOesbl B 3HAHUAX HE MPEMATCTBYIOT JalbHEHIIEMy
oOyuenuto. Pabora BemonHena Ha 50-65%

OYeHKa  «Hey0081emeopumenbHoy. OTBET OOHAPY)KMBAaeT HE3HAHHE OCHOBHOTO
(moporoBoro) coxepkanus yueonoro marepuana Pabora Beimonnena menee 50%

Kpumepuu oyenku ycmuoeo onpoca - Kpumepuu oyeHUuBaHuUsL:

OLIEHKA «OTJIMYHO» - BBICTABISIETCS CTYNIEHTY, €CJIA CTYIEHT JaJl MOAPOOHBIE OTBETHI HA
BCE 3aJ[aHHBIC BOIPOCHL. [IpH 3TOM CTYAEHT NOJDKEH MOKa3aTh 3HAHHS HE TOJBKO M3 OCHOBHOM
JUTEPATyphl, HO ¥ 3HAHUS U3 JIOMOJHUTEILHON JIUTEPaTyphl, ceTH Internet;

OLICHKA «XOPOIIO» - BBICTABISIETCS CTYACHTY, €CJIM CTYACHT Jajl OJHbIC OTBETHI Ha BCE
BOTIPOCHI, TI0Ka3aB 3HAHHWSA M3 OCHOBHOW JHUTEparypbl. lIpM 3TOM CTYOEHT JOMYCTHI
HE3HAYUTEJIbHBIC OIIMOKN B OJTHOM BOIIPOCE;

OLIEHKA «Y/IOBJICTBOPUTEILHO» - BBICTABISETCS CTYIEHTY, €CIM CTYIEHT Jai
0000IICHHBIE OTBETHI Ha BCE BONPOCHI, IOKAa3aB 3HAHUS M3 OCHOBHOW jmTeparypsl. [Ipu sTom
CTYACHT JIOMYCTHJI HE3HAYNTEIIHHBIE OMMOKN B HECKOJIIBKUX BOIPOCAX;

OLICHKA «HEYJOBJECTBOPUTEIBLHO» - BBICTABISETCS CTYICHTY, €CIM CTYACHT HE Jaal
0a30BbIe OTBETHl HAa BCE BOINPOCH, HE TPOJEMOHCTPUPOBAI JIOTUYECKOH CBS3H MEXIY
TEOPETHYECKUM U MPAKTUYECKUM MaTepuaioM. He moka3an 3HaHHMS W3 OCHOBHOH JINTEPATYpBHI.
CTyaeHT JOIyCTHII 3HAYUTEIbHBIE OIIMOKH B BOIIPOCAX.

8. IlepeyeHb OCHOBHOW W [JONOJHHUTEJNbHOW Y4YeOHOM JHUTEpaTypbl,
HEe00X0AUMOI1 111 OCBOCHUS IUCHMILIMHBI.

a) OCHOBHAs JIUTEpATypa:

1. PomonoB A.U. 3ammra O6uochepbl OT MPOMBINIIEHHBIX BBIOPOCOB: OCHOBBI
MPOCKTUPOBAHUSI ~ TEXHOJOTHYECKUX  TpoleccoB:  [yded. mocolOue 1o
crnenraibHOCTH "OXpaHa OKPYXKaKIIEH Cpeabl U PALIOH. UCII0JIb30BAHUE MPUPOI.
pecypcoB"] / A.W. Pomuonos, FO.I1. Ky3uenos, I'.C. ConoBréB. - M.: Xumus:
KomocC, 2005. - 386 ¢

2. TexHUKa U TEXHOJIOTHSI 3aIIUThI BO3AYIITHON cpebl: [yuel. mocobue aJis By30B /
B.B. IOmmn, B.M. Ilonos, ILII. Kykun u ap.]. - M.: Beicur. mk., 2008. - 398, ¢

3. bepuep, I'. 5. TexHosorus OYUCTKH raza 3a pyOekoM : crpaBoyHuKk : [16+] /T
S. bepuep. — Mocksa : HoBoctu temnocHabxenus, 2006. — 262 c. : wui., tadi.,
CXEM — Pexum JIOCTyTa: 10 IIOIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=56224. — ISBN 5-94296-014-3. —
TeKCT : DJIEKTPOHHBIN.

4, T'acanoBa @.I'. Dkomormueckne mpoOJEMbl OUYHCTKH IPHUPOJHOTO Tasa.
MeTtonuueckre yka3aHHs K BBITIOJHEHUIO J1abopaTopHBIX pabor. Maxaukana:
UIII AT'Y, 2014 - ¢. 32

0) nToTMOTHUTENBHAS JIUTEpATypa:

1. Xumusa vedTu u raza: yueb. mocodue s By30B / mox pea. B.A. IIpockypsikosa,
A.E. llpabkuna. - JI.: Xumns, 1989,1981. - 359 c.



2.JlebeneB, H.H. Xwumust # TEXHOJIOTHSI OCHOBHOTO OpPTaHUYECKOTO U
Herexumuyeckoro cuateza / H. H. Jlebenes. - M.: Xumus, 1981. - 608 ¢

3. Xumus HedTH 1 raza: yued. mocodue s By30B / A.W. boromonos, A.A. Iaiine,
B.B. I'pomoBa u ap.; moxa pea. B.A. [IpockypsikoBa, A.E. JIpabkuna. - JI.: Xumus,
1989. - 424 c.

9. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKANMOHHON CeTH
«/HTepHEeT», HEOOXOAUMBIX IJISl 0CBOEHH S JUCIUILIUHBI.

1). eLIBRARY.RU [DnextpoHHBII pecypc]: 3iekTpoHHass OuOimotexka / Hayw.
AIIEK-TPOH.0-Ka. — MockBa, 1999. —Pesxxum nmocrtyma: http://elibrary.ru/defaultx.asp.
— 3. pyc., aHra.

2). Omnextponnsii katanmor HB JII'Y [OnexktponHblil pecypc]: 6a3a IaHHBIX
COJICPKUT CBEAEHUS OBCeX BuAax Jur, nocrynawmmx B ¢oung HbB
JAU'Y/[larectanckuii roc. yH-T. — Maxaukana, 2010 — Pexum jgocryma:
http://elib.dqu.ru, cBoGoaHbIH

3). Moodle [DnekTpoHHBIN pecypc]: cucTeMa BUPTyallbHOro oOydeHueM: [0Oa3a
naHubix | / Jlar.roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wumu, mocne
pEerucT-paly U3 CeTH YH-Ta, U3 JIIOOON TOUKH, UMEIOLIEH JOCTYI B UHTEPHET. —
URL: http://moodle.dgu.ru/.

4) OBC ibooks.ru [DneKTpOHHBIN pecypc]: 2IeKTPOHHO-OMOIMOTeYHass CUCTeMa. —
Pesxxum noctyna: https://ibooks.ru/.

5. OBC book.ru [DnexTpoHHBIN pecypc]: 2JIEeKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
Pesxxum noctyna: www.book.ru/.

6. OBC iprbook.ru [DnekTpoHHBI pecypc]: 2IeKTPOHHO-OUOIMOTEYHAsI CHUCTEMA.
— Pesxum moctymna: http://www.iprbookshop.ru/31168.html.

10. Meroauyeckue yKka3aHus JJisl 00y4alOUIUXCS M0 OCBOCHHUIO TUCUHUILIIHMHBI.

Meroanueckue yKa3aHus CTy/ICHTaM JIOJDKHBI PACKPBIBATh PEKOMEHTYyEeMbIN
peXKUM U XapakTep yuyeOHOW paboThl M0 M3YyYEHUIO TEOPETHUECKOro Kypca (Wiu
€ro pasjiena/4acTv), MPAaKTUUECKUX W/WIM CEMUHAPCKUX 3aHATUM, TaOOPATOPHBIX
paboT (IPaKTUKYMOB), U MPAKTUYECKOMY MPUMEHEHHUIO M3YYEHHOTO0 MaTepuarna,
M0 BBIMIOJHEHUIO 3aJaHUMN JUIsl CaMOCTOSATENIBHON pPabOThI, MO HKCIOIH30BAHUIO
WHOOPMAITMOHHBIX TEXHOJOTWA U T.J. MeToaudeckue yKa3aHUs JIOJDKHBI
MOTHUBHUPOBATh CTYJCHTA K CaMOCTOSATEIbHON paboTe M HE MOJMEHSITh YUCOHYIO
JUTEPATYPY.

VYka3bIBaeTCs MEpPeUYCHb YUCOHO-METOAMYCCKUX HM3TAaHUH, PEKOMEHIYEMBIX
CTyJI€HTaM JUIA TIOATOTOBKM K 3aHSATHAM U BBIMOJHCHUS CaMOCTOSTEIBLHOM
paboThI, a Tak)Ke METOJWYECKHE MaTephaibl Ha OyMaKHBIX W/WIIH DJICKTPOHHBIX
HOCHUTEIISAX, BBIMYIICHHBIC Kadeapoil CBOMMH CHJIAMH | IPEIOCTaBIIICMBIC
CTyJI€EHTaM BO BpeMs B3aHITHI: -paboure TeTpaau CTYACHTOB; -HAarJsIHBIC
nocoOust; -riaoccapuii (CI0Bapb TEPMUHOB MO TEMATHUKE JUCITUIUIMHBI); -TE€3HUCHI
JIEKIWW, -pa3gaTOYHbI MaTepUa u ap.

CamocrosiTenbHast paboTa CTy/IEHTOB, MPEAYCMOTPEHHAS yU4€OHBIM TUTAHOM
B 00beMe He MeHee 50-70% o0011ero Kojm4yecTBa 4acoB, JOJDKHA COOTBETCTBOBATH
Oonee TIyOOKOMY YCBOGHHIO H3y4aeMOTo Kypca, (GopMupoBaTh HaBBIKH
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WCCJIEIOBATENLCKOW pabOThl U OPHEHTHPOBATH CTYACHTOB Ha YMEHHE MPUMEHSThH
TEOPETUUYECKHE 3HAHUS HA ITPAKTUKE.

3amaHusi A8 CaMOCTOSITENIbHOW pabOThl COCTABISIOTCA IO pasfenam u
TeMaM, MO0 KOTOPBbIM HE MPEyCMOTPEHBbI ayJUTOPHBIE 3aHATHUsA, JTMOO Tpedyercs
JOTIOTHUTENBHO ~ MpopaboTaTh M NPOAHAJM3UPOBATH  pacCMaTPUBAEMBbIN
npenojiaBaresieM MaTepuai B 00beMe 3alJIaHUPOBAHHBIX YaCOB.

3amaHusi O CaMoOCTOSATENbHOM paboTe MOTYT OBITH OQOpPMIIECHBI B BHIIE
TaOHIIBI C YKa3aHUEM KOHKPETHOI0 BHIa CAMOCTOSITEIIBHON PaOOTHI:

-KOHCTICKTUPOBAHUE TIEPBOUCTOYHMKOB U APYTON yaeOHOM JINTEpaTypHI;

-mpopaboTka y4eOHOro Matepuana (IO KOHCHEKTaM JIEKIMA Y4eOHOU W
HAay4YHOUW JUTEpaType) WU MOATOTOBKA JOKIAJ0B HAa CEMHHApaX M MPaKTHUYECKUX
3aHITHAX, K YIaCTHIO B TEMAaTUYECKHUX JUCKYCCHUSAX M JICTTOBBIX UTPAX;

-paboTa ¢ HOPMaTUBHBIMU JIOKYMEHTAMU U 3aKOHOJIaTEILHON 0a30ii;

-MOMCK W 0030p Hay4HbIX MyOJUKAIM W AJIEKTPOHHBIX HCTOYHUKOB
uH(pOpMaIuK, MOrOTOBKA 3aKIIOUEHHUS 110 0030DY;

-BBIMIOJTHEHUE KOHTPOJBHBIX PaboT, TBOpYECKUX (TIPOEKTHBIX) 3aJaHUM,
KYPCOBBIX paloOT (IIPOECKTOB);

-pelieHue 3aaad, yupaKHeHHH;

-Hanucanue pedepaton (3cce);

-paboTa ¢ TecTaMy U BOIIPOCAMU JJIsI CAMOIIPOBEPKU;

-MOJICTMPOBAHUE W/WJIM aHAIW3 KOHKPETHBIX TMPOOJIEMHBIX  CHUTYyaIHi
CUTYaIlNH;

-aHaJIU3 CTATUCTUYECKUX U (PaKTUYECKUX MATEPHUAIOB, COCTABJICHUE BBIBOJIOB
Ha OCHOBE MPOBEJICHHOTO aHaIn3a U T.]I.

CamocTosiTennbHass paboTa JOJDKHA HOCHUTH CHUCTEMaTHYECKUM Xapakrtep,
OBITh HTHTEPECHOM M MPUBJIEKATEIHHOM JIJIs1 CTYACHTA.

PesynbpTaThl caMoCcTOSTENBHON PabOTHI KOHTPOIUPYIOTCS MPENoaaBaTesieM U
YUUTBHIBAIOTCS MPU aTTECTALMU CTYyACHTA (3a4eT, ok3aMeH). [Ipu aToM nmpoBoasITCs:
TECTUPOBAHHUE, IKCIPECC-OMPOC HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATHUSAX,
3acIylMBaHuE JOKJIA0B, MPOBEPKA MUCHbMEHHBIX PaOOT | T.I.

Pa3znesibl M TEMBI U151 CAMOCTOSITEILHOTO Bujasl u conep:kaHne caMoCTOSITETbHON PagoThI
W3yYeHHsI

OTt60p u XxpaHeHue npoO raza. -KOHCTIIEKTHPOBAaHHE IIEPBOMCTOYHUKOB M  APYrou
OnpezeneHne IIOTHOCTH rasa. y4eOHOI TUTepaTypsl;

OunCTKa TOPIOYUX ra30B OT aMMHAKa. - mpopaboTka y4eOHOTO MaTepuana (10 KOHCIIEKTaM
KonnoksuyM «OUHCTKa TOPIOYHX I'a30B OT aMMHaKa, | JIEKIMA y4eOHOM M HAay4HOH JINTEPaType), TOATOTOBKA
apOMAaTHYECKUX COETUHEHUI. JIOKJIaJ0B Ha IIPAKTUYECKHE 3aHATHS, K YYacTUIO B
Pacuet abcopOIIMOHHOTO MpoIIecca OCYIIIKH Ta30B. TEMaTHYECKUX JUCKYCCHAX;

- IOUCK 1 0030p HaYYHBIX ITyOJIMKAIMi U 3JIEKTPOHHBIX
WCTOYHHMKOB MH(OPMAIINH, OJrOTOBKA;
- paboTa c BONpPOCaMH JUIsl CAMOIIPOBEPKH;

OuucTka raza oT JUOKCHA yriepoaa. -KOHCIIEKTHUPOBAaHHE IEPBOMCTOYHMKOB M  JAPYroi
y4eOHOI TUTepaTypsl;

OuncTka rasa ot cepoBOAOPOJA. - mpopaboTka y4yeOHOro MaTepuana (110 KOHCIEKTaM

Komnokeuym «OuucTKa MPUPOJIHOTO rasa OT JeKIMit yueGHON U HAay4HOM JuTepaType), MOArOTOBKA

AUOKCHIA yriiepoJa, C€poBOAOpOaAa» JOKJIaIOB HA MpaKTHYECKHE 3aHATHS, K YyYacTHIO B
TEMaTHYECKHUX TUCKYCCHUSX;

Ot60p 1 XpaHeHue npood raza - IOUCK ¥ 0030p HAYYHBIX IMyOJIUKAIUN U JIEKTPOHHBIX
HCTOYHHUKOB HH(OPMAITHH, TIOATOTOBKA,

Onpenenenue MIOTHOCTH ra3a - paboTa ¢ BOIPOCaMH ISl CAMOTIPOBEPKH;

- pCICHUEC 3a4a4




11. TIlepeyeHb HWH(POPMALMOHHBLIX TEXHOJOTHH, MCHOJb3yeMbIX MpPH
OCYILLIECTBJICHHMH 00pa30BaTeIbLHOIO0 Mpouecca M0 AUCHUIUIMHE, BKJIHOYas
NepeYeHb NMPOrpaMMHOr0 odecnevyeHusi 1 MH(POPMANMOHHBIX CIPABOYHBIX
CHCTEM.

IIpu ocymecTBaeHU 00pa30BaTENBHOTO IpoLecca IO  JAUCLMILIMHE
«OKOJIOTUYECKUE MPOOJEMBl OYMCTKM MPUPOJHOTO Ta3a»  HCIOIb3YHOTCS
clieyromye nHPOpPMallMOHHbIE TEXHOJIOTUU:

» 3aHATHS KOMITBIOTEPHOTO TECTUPOBAHHSI.
» JleMOHCTpaIMOHHBIN MaTepuall MPUMEHEHHEM TPOEKTOpa U MHTEPAKTUBHOM

JNOCKHU.

» KoMmmbroTepHbie MporpaMMmbl JUIsi CTATUCTHYECKOW OOpabOTKH pPE3yJbTaToB
aHaJIN3a.
» [Iporpammer nmakera Microsoft Office

12. Onmncanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM Isi
OCYIIECTBJIEHUS 00pa30BaTeJIbLHOI0 Mpolecca Mo JMCUUILINHE.

B cootBerctBun ¢ tpedoBanuamu OI'OC3+ kadenpa umeeT crenuasIbHO
000pyZIOBaHHYIO YUEOHYIO ayJAUTOPHUIO JJI MIPOBEACHUS JEKIIMOHHBIX 3aHSITHH 1O
MOTOKaM CTY/ICHTOB, IIOMEIIECHUS 1JIs1 JIa0OpaTOPHBIX pabOT HA TPYIIY CTYJIECHTOB
u3 12-14 4yenoBek W BCIOMOTaTeIbHOE MOMENIEHUE JUIsl XPAaHEHUS XUMUYECKHX
PEaKTHUBOB M MPOPUIAKTHUECKOTO OOCTYKMBaHUSA Y4eOHOTO U Yy4eOHO-HAYyYHOTO
o0opy10BaHUsI.

[Tomemnenne sl JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHO KOMIUICKTOM
AIIEKTPONUTAHUS, CIEIUATU3UPOBAHHON MeOeNIbl0 M OprcpeacTBaMu  (Jocka
ayIMTOpHAsl JUIsl HalMCaHWs MeJnoM U ¢iomacTepoM, croiika-kadeapa, CTOJ
JICKTOpa, CTYJI-KPECIO, CTOJBI ayAUTOPHBIC NBYXMeCTHbIC (1 Ha KaXAbIX ABYX
CTYJIEHTOB), CTYJI ayIUTOPHBIN (1 HA KaXkIOTO CTY/IEHTAa), a TAKXKEe TEXHUYECKUMU
cpencTBamMu oOy4deHHsl (3KpaH HACTEHHBIN C DJIEKTPOMPUBOIOM U TUCTAHIIMOHHBIM
yIPaBJICHUEM, MYJIbTUMEINA TIPOEKTOP C HOYTOYKOM).

JlabopaTopHble 3aHSTHS TPOBOJATCS B CIENHUAIBHO 000PYIOBAHHBIX
7ab0paTopusAX ¢ MPUMEHEHUEM HEOOXOUMBIX CPEICTB 00yUueHus (J1ab0opaTOpHOTO
o0opynoBaHusi, 00pa3lloB, HOPMATUBHBIX M TEXHUYECKUX JIOKYMEHTOB U T.IL.).
[Tomemenus: 1abOpaTOPHBIX TMPAKTUKYMOB  YKOMILJIEKTOBAHBI  CHEIUATHHON
y4eOHO-J1a00paTOopHON MeOEeNbi0 (B TOM YHUCJIE CTOJAMU C XMMHUYECKH CTOMKUMU
MOKPBITUAMH ), y4eOHO-HAy4YHbIM 71a060paTOPHBIM 000pyI0OBaHUEM,
U3MEPUTEITHLHBIMHU TIPUOOPAMH U XUMUYICCKOH MOCYIOH.

Becsl ananmntnueckue Leki B1604, Pioneer.

Becol rexnoxumuueckre Leki B5002.

Juctunnarop A-10.

Konopumerpst poroanekrpuueckne KOK-2, KOK-2MII, KOK-3.
AcnupaTtop CTEKJISTHHBII

[Tpubops 3aiiieBa

["a30BBIEC TTUTIETKH

Hab6op nabopaTtopHoii mocymbl.

HeoOxoaumbie peakTHBHI.

woOoNOOTRWNE



