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Conep:xanue:

L{enb 0CBOGHMSI TUCIUTUIMHBI

[lepeuenp IaHUPYEMBIX PE3yJIbTATOB O0YUYSHHS MO JUCHUIUINHE,
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJIbTaTaMU OCBOCHUS
00pa30BaTeNbHOM POrpaMMbl

Mecto nucuumumnbl B ctpykrype OITOIT 6akanaBpuara

O0beM JUCHUIUIMHBI B 3aU€THBIX €IMHULAX C YKa3aHUEM KOJINYECTBA
aKaJIeMUYECKHX, BbIJICJICHHBIX Ha KOHTAKTHYIO paboTy 00y4Jaromuxcs ¢
npenoaasaresieM (110 TUIaM y4€OHBIX 3aHATUIN) U HA CAMOCTOATEIbHYIO
paboTy oOyJaronuxcs

Coneprkanue TUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 10 pa3jiesiaM ¢ yKa3aHHueM
OTBEJICHHOT0 HAa HUX KOJMYECTBA aKaJeMHUUYECKUX YaCOB U THIIOB YU€OHBIX

3aHATHI

Paznensl qMCHUIUIMHBL U TPYAOEMKOCTb IO TUIIAM YYEOHBIX 3aHATUH U
paboThl 0OyJaronmxcs (B aKaJeMHYECKUX 4acax)

Ounast popma 00yueHust

3aounas popma o0ydeHUsS

Copneprkanue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jesiaM
CopepxaHue JEKINOHHbBIX 3aHATHH

Copneprkanue 1a00paTOPHBIX 3aHATUN

CopnepxaHue NPaKTUYECKUX 3aHITUN

[Tepeuenp yueOHO-METOAMUECKOTO 00ECIeYeHHS Il CAMOCTOSITENIbHON
paboThI OOYJAOIIUXCS TI0 AUCIUILIINHE

TeMbl KOHTPOJIBHBIX paboT

TeMbl KypCOBBIX TPOEKTOB/KYPCOBBIX PaboT

Meroandeckue yka3zaHus AJi 00y4aromuXxcs IO OCBOCHUIO JUCIUILUIMHBI
OO6pa3zoBaTeabHbIC TEXHOJIOTHU

Y4ebHOo-MeToin4Yeckoe U HH(POPMAIIMOHHOE 00ecrieueHNe TUCIIUILIMHEI
[TepeueHb OCHOBHOM U AOMOJHUTEIBHON Y4eOHOM TUTEPaTyphl,
HE00XO0IMMOM JJIs1 OCBOCHHUS AUCLUTIINHBI

[Tepevenb HEOOXOIMMOTO JIUIIEH3UOHHOTO U CBOOOIHO
pacIpoCTpaHsAEeMOro MPOrpaMMHOro OOecTedeHts, B TOM YHUCIIe
OTEYECTBEHHOTO TIPOM3BO/ICTBA, UCIIOIB3YEMOTO TIPH OCYIIECTBICHUN
00pa30oBaTeNbHOTO Mpolecca MO AUCHUIINHE

[TepeueHs coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U
UH(POPMALIMOHHBIX CIPABOYHBIX CUCTEM, IOCTYIHBIX 00YJatOIUMCs TPH
OCBOCHHHU JHCIUTUINHBI

Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON IS
OCYIIECTBIICHHS 00Pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

OcobeHHOCTH OpraHu3aIuy OOYyYeHHUs MO0 JAUCIHUIUIMHE ISl MHBAIUJIOB U

Jia1y ¢ OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbA

cTp.
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1. Ileab ocBOeHMSI TUCHUIIHHBI

Llenpio OCBOCHUS AUCHUITIMHBI «XHUMUS BOJIBI U Ta3ay ABIsETCS (POPMHUPOBAHHUE YPOBHS
OCBOCHHMS KOMIETEHIMI O0OydJarommxcsi B COOTBETCTBUU C TpeboBanusimu dDenepanbHOro
TOCYZapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa BBICHIETO OOpPA30BaHUS 110 HAIPABICHUIO
noarotoBku 08.03.01 «CtpoutenscTBoy.

2. IlepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI MO JUCHUILIMHE, COOTHECEHHbIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeIbHOI IPOrpaMMbl

B pesynbrare OCBOGHUS IUCHUILIMHBI OOYdaroIUiics NODKEH 001afaTh CIICTyIOIUMU
KOMITETEHIIUSAMMU

IIK 1- CnocoOHOCTh OpraHM30BBIBATH M TMPOBOAUTH pPAOOTHI MO WH)KEHEPHBIM
U3BICKaHUSAM B cpepe BOAOCHAOKEHUS U BOAOOTBEACHNUS.

B pesyabrare ocBOeHHSI JUCHUIUIMHBI, OOYYalOIIMICH [0JKEH OBJIaJeTh
CJIeyIOIUMU pe3yIbTaTaMi 00y4YeHHs 110 JMCUHUIIJIMHE!

IIK-1.1 - Bpibop HOPMATUBHO-TEXHUYECKHMX WJIM HOPMATUBHO-METOAMYECKUX
JIOKYMEHTOB, PETIAMEHTUPYIOLIUX MPOBEICHNE HHKEHEPHBIX U TEXHOJOTUYECKUX M3BICKAHUH B
chepe TeriocHa0X)eHus1, Ta30CHA0KEHHE, BOJJOCHA0KEHHS 1 BOJIOOTBEACHUSI.

3HaTBh: METOAbl BHIOOpA HOPMATHBHO-TEXHUYECKUX WM HOPMATUBHO-METOAMYECKUX
JOKYMEHTOB, PErJIAMEHTUPYIOIIUX MTPOBEACHNE WH)KEHEPHBIX U TEXHOJIIOTUYECKUX M3BICKAHUH B
cdepe TernocHabkeHus, Ta30CHA0KEeHNE, BOJIOCHA0KEHHS U BOJOOTBEACHUS

YMeTh: OCYIIECTBIATH  BBHIOOpD HOPMATHBHO-TEXHHMYECKHMX WJIM  HOPMATHBHO-
METOJUYECKMX  JOKYMEHTOB,  pErJaMEHTHPYIOUIMX  MPOBEJCHUE  MHXXEHEPHBIX U
TEXHOJIOTUYECKUX HM3BICKaHUI B cdepe TeriocHaOXeHus, ra30cHa0XeHne, BOJOCHAOKEHUS U
BOJIOOTBEJICHUS

HNmeTs HaBBIKH: BBIOOpa HOPMATHBHO-TEXHHUYECKUX WM HOPMAaTHBHO-METOJIUYECKHUX
JIOKYMEHTOB, PETIAMEHTUPYIOIIUX MPOBEICHNE WHKEHEPHBIX U TEXHOJOTUYECKUX M3BICKAHUH B
chepe TeruiocHa0XKeHus1, Ta30CHA0KEHNE, BOJJOCHA0KEHUS U BOJIOOTBEICHHS

ITK-1.4 - Ouenka kadyecTBa BOJIbl B CUCTEMAaxX BOJIOCHA0KEHMsI (BOAOOTBEIECHNUS)

B pe3ynbraTe OCBOEHUS NUCHMILIMHBI O0YYarOLIUIiCS JOKEH OBJIaJeTh CIETYIOLUMU
pe3ynbTataMu 00ydeHus 0 JUCIUIINHE:

3HaTh: BHMJBl U METO/Abl OLEHKM KadyecTBa BOJbl B CHCTEMax BOJOCHAOXKEHUs
(BOIOOTBEICHMUS);

YMeThb: OlleHUBaTh Ka4eCTBO BOJIbI B CHCTEMaX BOJOCHA0KEHUsI (BOJOOTBEICHNUS);

HNmeTh HABBIKM: NPOBEICHMS OLEHKM KauyecTBa BOJBl B CHCTEMaxX BOJOCHAOKEHUS
(BOZOOTBEACHMUS).

3. Mecto gucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Huctiumnmuna B1.B.01 «Xumust Boabl M Traza» peaiusyercs B paMkax Onoka 1
«lucuuniauasl (MOJyiaH), 4acTu, GopMHupyeMas y4aCTHHKaMH OOpa30BaTeIbHBIX OTHOIICHUH.
JucuuniuHa Oasupyercss Ha 3HAHUAX, IOITYYEHHBIX B paMKaxX M3Y4eHHUs CIeIyIOIuX
JUCLHUILIMH. «XAMHUD», «DU3HKa» «IKOTOTHUIY.



4, O0beM IUCHMILIUHBI

aKaJeMU4YC€CKUX 4YacoB,

B 3a4YeTHBIX EIUHHUIAX ¢ YKa3aHHEeM KOJHYecTBa
BbIIeJIECHHBIX HA KOHTAKTHYI pPadoTy 00y4ariumxcs

nmpenogaBaTejieM (l'lO THIIAM 3aHﬂTHﬁ) U HAa CAMOCTOATC/IbHYIO paﬁoTy oﬁyqamumxcsl

®opma o0yueHust Ounas 3aouHnas
1 2 3
TpynoeMKoCTh B 3a4€THBIX 4 cemectp — 23.e.; 3 cemecTp — 23.€.;
eJIMHMIIAX: Bcero - 3 3.e. BCero - 2 3.e.
5 cemectp — 18 yacos; 3 cemectp — 16 yacos;
Jlexmm (JI) P P

Bcero — 18 yacos

Bcero — 16 yacos

JlaboparopHusie 3ansarus (JI3)

5 cemectp — 164acoB
Bcero-16 yacos

3 cemectp —84acoB
BCero-8 yacos

IIpaktrueckue 3ansatus (113)

VUeOHbIM NAAHOM
He npedycmMompeH vl

VueOHbIM NAAHOM
He npedycMompeHl

CamocrosrenbHas pabora (CP)

5 cemectp — 38 yacos;
Bcero — 38 yacos

3 cemecTp — 48 4acos;
Bcero — 48 yacos

DopmMa TEKYLIero KOHTPOJIs:

Kontponbhas pabora

Cemectp- 4

cemecTp — 3

®opMa NPOMEKYTOYHOM aTTecTAMM:

DK3aMeHEbI

YueOHbIM NAAHOM
He npedycmMompeH

Y4eOHbIM NAAHOM
He npedycmMompeH

3auer

cemectp — 4

cemecTp — 3

3a4eT ¢ OIEHKOU

VueOHbIM NAAHOM
He npedycmMompenbl

VueOHbIM NAAHOM
He npedycmMompenbvl

KypcoBas pabota

Y4eOHbIM NAAHOM
He npedycmMompeHul

Y4eOHbIM NAAHOM
He npedycMompeHl

Kypcogoii mpoekt

VUeOHbIM NAAHOM
He npedycmMompeHvl

VUeOHbIM NAAHOM
He npedycMompeHvl




5. Couepma}me AUCHUIIJIMHDBI, CTPYKTYPHUPOBAaHHO€ 110 pa3aejiaM € YKa3aHUEM OTBCACHHOI'O HAa HUX KOJUYIECTBA aKAACMUYIECCKUX YaC0B U

THIOB Y4eOHBIX 3aHATHIi

5.1.  Pa3gennl JUCHUILNIMHBI ¥ TPYAOEMKOCTb 110 THIIAM y4eOHBIX 3aHATHH U PadoThl 00yyaromuxcs (B akaJeMUYeCKHX 4acax)

5.1.1.0uynas popma odyueHust

PacnpeaesieHue Tpya10eMKOCTH pa3aesia (B 4acax) 1o

]
No R —— ; - = TUNIAM Y4€eOHBIX 3aHATHII U Pa00THI 00yYAKOIIUXCS ®opMa TeKyIero
0 QO 13 KOHTAaKTHast KOHTPOJIA U
n/ (mo cemecTpam) s X 3 .
. = E CP NPOMEKYyTOYHOH
5 a @, J J3 I3 aTTecTAlNU
2
1 2 3 4 5 6 7 8 9
1. | Pazgen 1. Xumus Boasl 42 3 10 8 - 24 KoHTponbHas paboTa,
2. | Paznmen 2. Xumust atmocdepsl 30 3 8 8 - 14 3auer
Hroro: 72 18 16 - 38
5.1.2. 3aounas ¢opma o0yueHus
o Pacnpenesienue TpyaoeMKocTH pasaesia (B 4acax) mno o
: THIIAM Y4eOHBIX 3aHATHH M padoThI o0yyaommxcst OpMa TEKylero
Ne Paznen AucuumIinHbI o = = KOHTPOJISL U
S o 3 KOHTAKTHAs .
n/ (mo cemecTpam) s = & MPOMEKYTOYHOM
n g 8 3 1 3 3 CP aTTecTaluu
2
1 2 3 4 5 6 7 8 9
1. | Pasmen 1. Xumus BogpI 42 2 8 4 30 KourponsHas pabora,
2. | Pazmen 2. Xumust atmocdepsl 30 2 8 4 18 3auer
Hroro: 72 16 8 - 48




5.2. Copaep:kaHue TUCHUIIHHBI, CTPYKTYPHPOBAaHHOE 10 pa3aejiaM
5.2.1. Copep:xkaHue JeKIMOHHBIX 3aHATHI

HaumenoBanue pa3nena
JAUCIHUTLIMHBI

Conep:xanue

1 2

3

1 [Paspen 1. Xumus BOObl

DKojoruyeckue  npoOieMbl  COBPEMEHHOCTH.
CpoiictBa Bonbl. CTpoeHHME MOJIEKYJ] BOJBI.
AHoMamuu Boabl. [lucmepcHele cuUCTEMBl W
pactBopel. OCHOBHBIE  CBOWCTBA  pPacTBOPOB.
Oyenxa  kauecmeéa  800bl 6  cucmeMax|
go0ocnabcenus (6o0oomeedenus). llonroroBka
NpupoaHON Boabl. Jlerasamuss W Jae3010panus
Boabl. Ee ymsaruenue. OO6e3xkese3MBaHUE BOJBI.
Koppekuust conmepxanusi B BOJE€ MapraHua H
KpEeMHHMEBOH KuCIOTh. Kilaccudukanus cCTOKOB U
METO/bl OUYUCTKH. MexaHnueckass OUMCTKA CTOKOB.
DU3UKO-XMMHYECKasi OUYMCTKA.

2 |Pa3men 2. Xumus armochepbl

Crpoenne armocdepbl. XHUMHUYECKHA COCTaB
Bo3ayxa. OCHOBHBIE CBOWCTBa aTMOC(EPHOro
Bozayxa. @DopmupoBaHue armocdepbl 3eMIIH.
XuMUYecKHue  Ipoluecchl B KHAKOW  (aze
atMocdepel. Boma B armocdepe. Hcrounuku
XUMHAYECKHX TNpuMecell B oOnakax. PactBopenme
ra3oB. CoctaB atMocdepHbIX ocaakoB. KucioTHsie

JIOXKJIH. Aspo3onu B aTMmocdepe, 170
kiaccupukanus. VICTOYHHKH W XUMHYECKHiA
cocraB  a’po3oiedl  arMocdepsl.  Merousl

pa3pylIieHust a’po3oJie. XUMHs BEPXHHX CIIOEB
atMoceprl. TpeOoBaHUS, TIpEABABISIEMBIE K
KayecTBy  aTMochepHOro  Bo3ayxa.  Bwuiboop
HOPMAMUBHO-MEXHUYECKUX — UIU  HOPMAMUBHO-
MemooudecKux OOKYMeHMO8, pelameHmupyouux|
nposedeHue UHNCEHEPHbIX U  MeXHOI02UYEeCKUX

UBLICKAHULL 8 chepe meniocHabICceHUs,
2a3ocHabceHe, 8000CHAOIMCEHUA u
80000MBEOCHUA.




5.2.2.

Copneprxanue 1a00paTOPHBIX 3aHATHIA

Ne | HaumenoBanue pasiesia JUCHHILIHHbBI Cojepxanue

1 2 3

1 [Pazgen 1. Xumus Boasl IBxogHOE TecTUpOBaHME IO aucuUIUIMHE. M3yueHue
(hM3UYEeCKUX U XUMHYECKUX CBOHCTB BOABI. CIOCOOB]
BHIpO)KEHHE KOHIEHTPALMK PacTBOPOB. JKecTKoCTh
BOIBI M €€ peareHTHoe yMsrdenue. M3yueHue
(hH3UKO-XUMHUYIECKHUX TIPOIIECCOB 00paboTKH
NPUPOJHBIX W CTOYHBIX  BOA.  BrIpakenue
€3yJIbTATOB aHAJIN3a BOJBIL.

2 [Pazgen 2. Xumus atMochepsl OcHoBHbIE 3aKOHBI XuMuM razos (I'eii-JIrocaaka,

[lapins, boitns-Mapuota, ABorajpo,
MeneneeBa-Knaiinepona). OuucTka razoBbIx

BBIOpacoB. M3yueHne HOpMaTHBHOM
ITOKYMEHTAIMH, OTPEIEISIONIEH KaueCTBO
aTMoc(epHOro BO3/1yXa U MUTHEBOM BOJIBI.

5.2.3.
Yueonvim nnanom

5.24.

Coaep:xaHue NPaAKTHYECKHUX 3aAHATHI

He npedycMompeHbl

padoThl, 00y4aKOIIMXCH MO INCHUILIHHE

Ounas ¢popma 00yueHusn

Hepeqeﬂb y‘leﬁHO-METOIlI/I‘leCKOFO odecmeyeHHs AJS CaAMOCTOSITeJIbLHOM

HaunMeHnoBanue pa3neiia Y4ebHo-
Ne Coaep:xanue
AUCUUILTHHBI MeToaAnYecKoe
obecreuenmne
1 2 & 4
1 [Pazzmen 1. XuMus BOIBI [IpopaboTka KOHCITEKTA JISKITHI
[oaroroBka K 1aGOPAaTOPHBIM 3aHATHSIM
[MoaroroBka k I/ITOF(I))BOMI;/ TECTUPOBAHHIO [1]'7[2] ’8[3]’ 9[6]'
[loaroroBka Kk KOHTPOJILHOM paboTe 71, 8], [9]
TTonroroBka K 3auéry.
2 [Paznmen 2. Xumus [IpopaboTka KOHCIIEKTa JISKITHA
arMoc(epsl IToaroroBka k J1aOOpaTOPHBIM 3aHSATHAM
IToAroTOBKA K HTOrOBOMY TECTHPOBAHHIO [4], [5]
[oaroroBka K KOHTPOJIBHOM padoTe
[lonroroBka K 3a4éTy
3aounas ¢popma oOyueHust
HaumenoBanue pasnesia Y4eoHo-
Ne Conep:xanue
AUCHUILTHHBI MeToaAnYecKoe
obecrmeyenmne
1 2 3 4
1 [Pazgen 1. Xumus Boasl [IpopaboTka KOHCTIEKTa KN
[MoaroroBka K JJaOOPATOPHBIM 3aHATHIM
[MoaroroBka k HTOF(I))BOMI;/ TECTUPOBAHHIO [1]'7[2] ’8[3]’9[6]'
[loaroroBka Kk KOHTPOJIBHOH padoTe [71. 18] [9]
TTonroToBka K 3auéry.
2 [Paznmen 2. Xumus I IpopaboTka KOHCIIEKTa JISKITHA
aTMocheps [HoaroroBka k J1aOOpaTOPHBIM 3aHATHAM [4]. [5]

8




[ToaroroBka k UTOTOBOMY TECTUPOBAHUIO
IToaroToBka kK KOHTPOJILHOM paboTe
IToaroroBka k 3a4éty

5.2.5. TeMbl KOHTPOJIbHBIX PadoT

1. Ctpoenue MomeKyi BoAbl. AHOMAaTHH BOJIBI.

2. JlucnepcHble CUCTEMBI B pacTBOpbl. OCHOBHBIE CBOWCTBA PACTBOPOB.

3. O1eHKa KauyecTBa BOJIbI B CUCTEMaX BOJIOCHAOKEHUS (BOIOOTBEACHUS).

4. Ananm3 Bojpl. IIpaBuia or6opa mpoo.

5. IonHBINA ¥ COKpAICHHBIH XUMUYECKUN aHAIU3 BOJIBI.

6. XuMuyeckue TmOKa3aTeJd KauecTBa BOJBI: XHUMHUYECKOE NOTpeOjIeHHe KUCIOopoaa
(XTIK), ouomoruueckoe norpediaeuue kuciopoaa (bITK)

7. ®u3nyecKue noka3aTeinu Ka4ecTBa BOAbl: MyTHOCTb, IPO3PAYHOCTb.

8. TpeOoBanusl, IpeABSBIAEMbIC K KAUeCTBY aTMOCHEPHOTO BO3IyXa.

9. OcHognble 3akoHbI XuMHH ra3oB (I'eii-Jltocaaka, [lapms, boitns-Mapuota, ABoraapo,
MenneneeBa-Knaiinepona).

10. OuncTKa ra30BbIX BHIOPOCOB.

5.2.6. TeMbl KypcOBBIX IPOEKTOB/KYPCOBbIX padoT
Yuebnvim nianom He npedycmompeHul.

6. MeToauuyecKkue YKa3aHusd QJI oﬁyqamnmxcﬁ M0 OCBOCHHUIO TUCHHUIIJIMHBI

Opraﬂnsaunﬂ AEATCJIBbHOCTHU CTYACHTA

Jleknus
B xo/1e IeKIIMOHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIIEKTUPOBAaHUE YIeOHOT0 MaTepuraa,

oOpaiiare BHUMaHHE Ha KaTeropuu, (POpMyIMPOBKU, PACKPHIBAIOIIUE COJIEPHKAHUE TEX WIH
UHBIX SIBJICHUI U MPOLIECCOB, HAYYHBIE BHIBOJIbI M IPAKTUYECKUE PEKOMEHAALIUH.
Heo6xonumo 3aaBath NpenoiaBaTeo YTOUHSIOUIE BOIIPOCHI C LIENbIO YSICHEHHS
TEOPETUYECKUX MOJIO0KEHUH, pa3pelieHus CHOPHbIX cuTyaruil. Llenecoobpazno nopabarsiBaTh
CBOM KOHCHEKT JIEKLIUH, JIeJIas B HEM COOTBETCTBYIOIINE 3alIUCH U3 JIUTEPaATYpBI,
PEKOMEHIOBaHHON MPENoAaBaTesIeM U NPeAyCMOTPEHHOH yueOHOM MporpaMMoi.

UladopaTopHOE 3aHATHE
PaboTa B COOTBETCTBHU C METOIMYECKHUMHU YKA3aHHUSIMH IO BHIMOJHEHUIO TA0OPATOPHBIX padoT.

CamocrosiTesibHAasg padoTa
CaMocrosiTenpHas paboTa CTy/IeHTa HaJl yCBOCHHEM Yu4eOHOT0 MaTepualia o yueOHoi
JTUCITUTUTMHE MOYET BBIMOTHATHCS B OMOIMOTEKE YHUBEPCUTETA, YICOHBIX KAOMHETaX,
KOMITBIOTEPHBIX KJIACCAX, a TAK)KE B JOMAIIHUX ycIoBUsAX. ColiepkaHue CaMOCTOSITENIbHOMN
paboTHI CTYZIEHTA OTIPEAEISAETCS YUeOHOM MPOTrpaMMON TUCITUTIITUHBI, METOIMYECKUMU
MaTepHuallaMi, 3aJJaHUsIMU U YKa3aHUSAMH MPENo/1aBaTellsl.
CamocrosTenpHas padoTa B ayAUTOPHOE BPEMsI MOYKET BKJIIOYATh!
— KOHCIIEKTHPOBAHHUE (COCTAaBIEHUE TE3UCOB) JICKITHIA;
— paboTy co CIpaBOYHON U METOJAUYECKON JIUTEPATYpOil;
— paboTy ¢ HOpMATHUBHBIMU MPABOBBIMU aKTaMH;
— yyacTue B TECTUPOBAHUU U JP.
CamocrosTenbHas paboTa BO BHEAyTUTOPHOE BPEMsI MOKET COCTOSITh U3:
— TIOBTOpEHHE JICKITMOHHOTO MaTepHaia;
— TIOATOTOBKH K MPAKTUYECKUM 3aHATHAM, TIOJI00P MaTepuaja Mo mpooOJIeMHBIM
TeMaM U3y4aeMoro pasjesa AUCUUILIUHBI B BU/I€ TBOPUYECKOTO 3a/1aHUS;
— U3y4yeHHs yueOHOM U HayYHOM JINTEpaTyphl;
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— TOATOTOBKH K TECTUPOBAHUIO U T.JI.;

— TIOATOTOBKH K OIPOCY (YCTHOMY);

— NPOBEACHUE CAMOKOHTPOJISI IyTEM OTBETOB HA BOIPOCHI TEKYLIET0 KOHTPOJIS
3HAHUH, pEeUIeHHs TPEACTABICHHBIX B Y4eOHO-METOIUYECKHX MaTepuanax
TECTOB.

IMoaroToBKa K 3a4eTy
HOI[FOTOBKa CTYACHTOB K 3a4CTy BKJIIOYACT TPpU CTAANU:
— caMocCToATeNbHAasA padoTa B TEUEHUE CEMECTPa;
— HENOCPEJCTBEeHHAs MOJIrOTOBKA B JIHU, IPE/IIIECTBYIOIIHE 3a4eTYy.

7. O6pa3oBaTejibHbIe TEXHOJIOTHHI
[lepeuenp  00pa3oBaTeNbHBIX  TEXHOJOTHMH, HCHOJIB3YEMBIX TIPH  H3YyYCHHUHU
JTUCIUIUIAHBI « XUMUS BOJIBI U Ta3an.

TpaaunuoHHbie 00pa3oBaTebHbIE TEXHOJIOTHU

JuctummmmHa «XUMHUS BOJBI U Ta3a» MPOBOJUTCS C UCIOIb30BAHUEM TPAJIHIIHOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTUH OPUCHTUPYIOIIMECS Ha OpraHu3aluio 00pa3oBaTEIBHOTO
nporiecca, MPEeAIoNaraloulylo MpsMy0 TPAaHCIIUIO 3HAaHUH OT MpenojaBateist K CTYACHTY
(MPeUMYILIECTBEHHO HAa OCHOBE OOBSCHHUTEIBHO-HIUTFOCTPATUBHBIX METOZO0B OOYYCHUs),
yueOHas JIeATEIbHOCTh CTYJCHTA HOCUT B TAKUX YCJIOBHSIX, KaK MPABHIO, PEIPOMYKTUBHBIN
xapaktep. @DOpMbl y4eOHBIX 3aHATUH TI0 JUCHUIUIMHE «XHMHUS BOJBI M Taza» C
HCTIOJIb30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHI:

WudopmanronHass JieKIUsi — MOCJICIOBATEIbHOE HW3JI0KCHHE MaTepualia B
JTUCITUTUIMHAPHON JIOTUKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BepOATLHBIMH CPEICTBAMU
(MOHOJIOT TIpeno1aBaTes).

JlaboparopHasi paboTa — oprau3anus yaeOHO!W paboThI ¢ peaTbHBIMU MAaTePHATLHBIMH
U WHPOPMAIMOHHBIMH OOBEKTaMH, 3KCIIEPUMEHTAJIbHAS PadoTa ¢ aHAJIOTOBBIMH MOJIEIISIMHU
pEaTBbHBIX 0OBEKTOB.

HHTepaKTI/IBHI)Ie TEXHOJOI'MH

[lo mucnuminHe «XuMHUS BOJIbI W Ta3a» JIEKIMOHHBIE 3aHATUS TPOBOJATCA C
MCIIOJIb30BAaHUEM CIIEAYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHN:

Jlexuus-Bu3yanusanus - NpeAcTaBiseT co00il BU3yalbHy0 GopMy MoAauu JEKIHOHHOTO
marepuana cpeacrsamu TCO mwim ayAMOBUACOTEXHUKH (BUAEO-NIEKIMs). UTeHne Takoil jJekiun
CBOJIUTCS K Pa3BEPHYTOMY WJIM KPaTKOMY KOMMEHTHPOBAHHMIO IMPOCMATPUBAEMBIX BHU3YaJIbHBIX
MaTtepuajioB (B BHUAE cXeM, Tabuuu, rpadoB, rpadukoB, Mozenen). Jlekuus-susyanuszauus
MIOMOTaeT CTyJAeHTaM INpeoOpa3oBbIBATH JIEKIMOHHBIA MaTepual B BU3YalbHYIO (OpMY, UTO
CHOCOOCTBYET (POPMHUPOBAHUIO Y HUX MPOPECCHOHATBLHOIO MBILIUIEHHS 3a CUET CHCTEMaTH3aluu
U BBIJIEJIEHUs Han0oJiee 3HaUUMBbIX, CYLIIECTBEHHBIX 3JIEMEHTOB.

ITo pucuunnuHe «XuUMHUS BOABI M Tra3a» JabOpaTOpHBIE 3aHATUS MPOBOJATCS C
HCIIOJIb30BaHUEM CIIEYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHUMA:

PaboTa B ManbIX rpymnmnax — 3TO OJlHA U3 CaMbIX MOMYJIAPHBIX CTPATEruil, Tak Kak OHa
JaeT BceM oOywaromumcsl (B TOM 4YHCII€ M CTECHUTEIbHBIM) BO3MOXKHOCTH y4acTBOBAaTh B
paboTe, MPAaKTUKOBATh HABBIKM COTPYJHMYECTBA, MEXKIMYHOCTHOrO OOIIEHUs (B YaCTHOCTH,
YMEHHME aKTHUBHO CIIyllaTh, BbIpaOaThiBaTh 00Illee MHEHHE, pa3peliaTh BO3HUKAIOIINE
pasHoryacusi). Bece 310 yacTo ObIBaeT HEBO3MOXKHO B 0OJbIIOM KoJulekTHBE. Pabora B mamoi
rpynmne — HeoTheMJIEMas YacTh MHOTHMX HMHTEPAKTUBHBIX METO/OB, HalmpHUMeEp, TaKHX, Kak
MoO3auKa, 1e0aThbl, 00IIeCTBEHHBIE CIYIIaHNs, TTOYTH BCe BUbI UMHUTALU U Jp.

8. YueOHO-MeTOAMYECKOEe M MHPOPMALMOHHOE 00ecnedeHne TUCITUTLTUHBI

8.1. IlepeyeHb OCHOBHOW M JONOJHHUTEJbHOH Yy4eOHOl JHUTepaTyphbl,
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He00X0AUMOM /151 0CBOEHUS TUCUUILINHBI

@) OCHOGHAasA yueOHasa numepamypa:

1.Akcénop B.M., VYmakoa JIL.W., HuuxkoBa WM.Md. Xumus BOJBI:: aHAIMTUYCCKOC
obecrieueHne 1a0OpaToOpHOro MpakTUKyma: yuyeoHoe mocodbue / B.M..Axcénos, JI.U Ymakosa.,
N.M.HuukoBa — ExarepunOypr: M3aarensctBo Ypansckoro yausepcurera, 2014 — 140c. - ISBN
978-5-7996-1236-8. https://biblioclub.ru/index.php?page=book_red&id=275796&sr=1

2. 'uruennveckue TpeOOBaHMS K KauecTBY BOJIbl. CHCTEMbI OUMCTKU M 00€33apakuBaHUS
BOoAbl:ydeOHOe mocobme — Owmck: MsmarensctBo Cubl'Y®K, 2016 - 56 c.
https://biblioclub.ru/index.php?page=book red&id=459418&sr=1

3. UynHnoBckuit C.M. VYiydiieHne KadecTBa MPUPOJIHBIX BOA: yuyeOHoe mocodue / C.M.
UynnoBckuit — M.: Wndpa-Umxkenepus, 2017. — 184c. — ISBN 978-5-9729-0164-7
http://www.iprbookshop.ru/69017.html.

4. Komkuna, JI. FO. Pacyer KOHIIEHTpaIyii BPETHBIX BEHIECCTB B aTMOC(EPHOM BO3IYXE :
yaeOHnoe mocodue : [16+] / JI. FO. Komkuna, C. A. IlonkpatoBa, C. I'. MyxaueB ; Ka3zanckuii
HallMOHAJIBHBIM HCCIENOBATEIILCKUN TEXHOJOrnYeckuil yHusepcurer. — Kaszanp : Kaszanckuit
HaIllMOHAIBHBIA HCCIEA0BATEIbCKU TexHomornueckuii yausepcutet (KHUTY), 2014. — 88 c. :
Tabm1., CXeM., A1 — Pexum JIoCTyna: o MTO/ITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=428725 (mata oOpamenus: 06.07.2023). —
bubmuorp.: c. 75-76. — ISBN 978-5-7882-1683-6. — Tekct : 2eKTpOHHBIH.

0) Oononnumenvhan yueonan 1umepamypa:

5. TperpsaxoBa, H. A. HopmupoBanue BBIOPOCOB B OKPYXAIOIIyIO Cpeay : y4deOHOe
nocooue / H. A. TperbskoBa ; Hayd. pen. M. I'. IllumoB ; VYpanbckuili denepanbHblit
yHuBepcuteT uM. niepBoro [Ipesunenta Poccun b. H. Enbiinna. — ExkarepunOypr : M3naTenscTBo
VYpanbsckoro ynusepcuteta, 2018. — 219 c. : cxem., Ta01., wi. — Pexxum noctymna: mo noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=696259 (mara obpamienus: 06.07.2023). —
bubmuorp.: c. 204-205. — ISBN 978-5-7996-2318-0. — TekcT : 371€KTPOHHBIH.

6. Kuposckas, 1. A. PacTBopbl : MOJIEKYIIsIpHBIE M HOHHBIE PACTBOPHI : yueOHOE mocodue
: [16+] / U. A. Kuposckas, E. B. MuponoBa ; OMCKHiIl TOCYIapCTBEHHBIH TEXHUYECCKHUN
yauBepcuteT. — OMck : OMCKHi rocynapcTBeHHbIN Texundeckuit yuusepcutet (OmI'TY), 2020.
- 176 c¢. : wn., Tabm., cxem., rpadp. — Pexum pgocrynma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=682972 (mata oOpamenus: 06.07.2023). -
bubmumorp.: c. 160-163. — ISBN 978-5-8149-3073-6. — TekcT : 21eKTpOHHBIH.

7. Wusu JIL.LH. Xumus Boasl. Bomomoaroroska: ydebnoe mocobue / JLH. Iusa. —
ONEeKTPOH. TeKCTOBbIE JaHHble. — Tomck: ToMckuil monurexHuuyeckuii yauusepeutet, 2014, —
83 c. http://www.iprbookshop.ru/34732.html

8) nepeuens yueoHo0-MemoouuecKo20 odecneuenus:

8. JIabopaTopHbIil MPaKTUKYM IO AUCHHUILTNHE « TeXHOIOTHUS OYNCTKU MPUPOIHBIX BOY.
Jns OakamaBpoB oOuyHOM U 3a04HOM Qopm oOyueHuss mnpoduns «BopocHabxkeHue u
BojooTBeieHuey». — Actpaxanb: [AOY AO BO «<AT'ACVY», 2017 1. — 16 c.

9. Meroandeckne yKazaHHs IO TUCIUIUIMHE «XHMHS BOABI M ra3zay. st GakamaBpoB
OuHOM u 3aouyHoW ¢Gopm oOyuenuss npoduns «BomocHaOxkeHHE U BOJOOTBEACHHE». —
Actpaxans: [AOY AO BO «<AT'ACVY», 2017 .

2) nepuoouuecKkue uz0anus

10. XKypuan «Bomga: xumus u sxosorus. M3natenscTBo: M3narensckuii gom «Boja:
XUMHSA U dxonorus». ['ox ocuoBanus: 2008 ISSN: 2072-8158

2) nepeyenv OHNAIH KYPCO8:

becrinatHoe  oHnaitH-oOy4yeHwe Uil cTyAeHTOB  yHuBepcuTetoB |  Coursera
https://www.coursera.org/for-university-and-college-students/?utm_campaign=header-for-
students&utm_content=corp-to-landing-for-
students&utm_medium=coursera&utm_source=header-for-students-link

8.2. IlepeyeHb He00XOAMMOrO JIMIEH3MOHHOIO M CBOOOJAHO PacHpoCTPaHAEMOro
NMPOrpamMMHOIo odecriedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI0 MPOU3BO/ICTBA, HCII0JIb3yeMOro
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https://biblioclub.ru/index.php?page=book_red&id=275796&sr=1
https://biblioclub.ru/index.php?page=book_red&id=459418&sr=1
http://www.iprbookshop.ru/69017.html
https://biblioclub.ru/index.php?page=book&id=428725
https://biblioclub.ru/index.php?page=book&id=696259
https://biblioclub.ru/index.php?page=book&id=682972
http://www.iprbookshop.ru/34732.html
http://www.iprbookshop.ru/40407.html
https://www.coursera.org/for-university-and-college-students/?utm_campaign=header-for-students&utm_content=corp-to-landing-for-
https://www.coursera.org/for-university-and-college-students/?utm_campaign=header-for-students&utm_content=corp-to-landing-for-

MPHU OCYLIECTBJICHNH 00pa30BaTEJIbHOI0 MPOLECCa MO JUCHUILINHE «XMMHS BOIbI H ra3ay

o 7-Zip;

e Adobe Acrobat Reader DC;
e Apache Open Office;

¢ VLC media player;

e Kaspersky Endpoint Security
e Yandex browser

8.3. IlepeueHnb coBpeMeHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAITHOHHBIX
CIPABOYHBIX CHCTEM, JOCTYIMHBIX 00YHYAKIIMMCS TPH OCBOSHUH U CIHUTLIHHBI
1. DnexTpoHHas HHGOPMAITMOHHO-00pa3oBaTeIbHas cpefa Y HUBEPCUTETA

(http://moodle.aucu.ru).

2. DNeKTpoHHO-OMOIMOTeUHas cucTeMa «Y HUBEPCUTETCKast OMOIMOTEeKa OHJIAHY

(https://biblioclub.ru/).

3. DnekrponHo-oubMoTeyHas cucrema «IPRsmart» (http://www.iprbookshop.ru).
4. DnexTpoHHO-O0nbMMoTeyHas cucteMa «PROFo6pasoBanuey (https://profspo.ru/);
5. Hayunas snextponnas oubnuoreka (http://www.elibrary.ru/).

6. Koncynsrant+ (http://www.consultant-urist.ru/).

9. OnucaHue MaTePHAIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMO¥ IS OCYIEeCTBIEHHUS
00pa30BaTeJILHOIO MPoIecca Mo THCIUTIIHHE

HaunmeHoBaHHe cienMAJIbHBIX*
NOMeNIeHU I ¥ NOMeIeHu i N5
CAMOCTOSITEIbHOH padoThI

OCHAIEHHOCTDH CHENUAJILHBIX OMEIEeHI "
MOMeIlleHU 1JI51 CAMOCTOATEIbHOM PadoThI

2

3

VYuebHble ayTUTOPUU IS IPOBEICHUS
y4eOHBIX 3aHATHIL:

414056, r.Actpaxanb, yi. Tarumena, 18,
Ne204;

Ne204
KommekT yueOHo#t meOenu.
CrannoHapHBI MyJIbTUMEANMHBINA KOMIUIEKT
Joctyn kK uHPOPMAIIMOHHO-TEJIEKOMMYHUITHOHHON
cetn «HTEpHET»

Ne208
414006, r.Actpaxans, nep. [llaxtepckunii Komriekt }iqe6H0H Meber. .
/ yn. JI.Tonctoro/yn. CeuenoBa 2/29/2, Ilepenocron KOMILTICKT MYJIbTUMCTMHHOTO
No 208 06OPYI[0B3HH5[
ITomMemenuss OIS CaMOCTOSTEILHOU Ne201
paboThI Kommext yue6HOI Mebenn

414056, r.Actpaxanp, yn. Tarumesa,
22a, Ne201, Ne203;

414056, r.Actpaxans, yia. Tatumesa, 18,
OMOIMOTEeKA, YNTATBHBINA 3]

Komnbrorepsr -8 mr.
JlocTyn K MH(GOPMaIIMOHHO-TEIEKOMMYHHIIMOHHOMN
cetu «MlHTEpHET

Ne203
KowmrmiexT yueOHo# mebenu
Kowmnbrorepsr -8 mr.
Joctyn kK nHGOPMAITMOHHO-TEIIEKOMMYHHUITHOHHON
cetn «HTEpHETY
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http://moodle.aucu.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://profspo.ru/
http://www.elibrary.ru/
http://www.сonsultant-urist.ru/

0uO0JIMOTEeKA, YNTAJLHBIN 321
Kommext yue6HON Mebenn
Kommnbrorepsr - 4 mr.
Hoctyn k wuH(DOPMAIIMOHHO-TEICKOMMYHHUITHOHHOMN
cetu «HTEpHET»

10. OcoGeHHOCTH OpraHu3auMu OOy4YeHUS MO JUCHUIVIMHe «XMMHUSI BOAbI M rasa» s
WHBAJM/IO0B U JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Jlnst oOydJaromuxcsi U3 4uciia MHBAIMIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3I[OpOBb$I Ha OCHOBAHHMU IIHCBMCHHOI'O 3asBJICHUA OJUCIHHUIIJIMHA «Xumus BOABI W Trasa»
peanu3yeTcss ¢ YYETOM OCOOCHHOCTEH TICUXO(PH3WYECKOr0 Ppa3BUTHSA, WHIAUBHIYATbHBIX
BO3MOXXHOCTEH M COCTOSTHUS 3/TOPOBBS (J1ajiee — MHAUBHIYaTbHBIX OCOOCHHOCTEH).
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PELIEH3USA
Ha pado4yl0o NporpamMMmy, olleHOYHbIe 1 MeTOAUYEeCKHEe MATePHaIbl 10 JUCHUILINHE
«Xumus 600wt u 2aza»
OIIOII BO no HanpaBJIeHUIO MOATOTOBKH
08.03.01 «Cmpoumenvcmeo»,
HanpasJeHHOCTH (Mpopuiib) « MHKEeHEepHbIe CHCTEMbI KU3Heo0ecTiedYeHUus1 B
CTPOUTEIbCTBE
10 IporpamMMme dakanaspuama

[TaBiom MuxaiinoBuyeM PyKOBUIIIHUKOBBIM (J1aj1€€ 110 TEKCTY PELEH3EHT), IPOBECHA PELEH3Us
paboyeil mporpamMmbl, OLIEHOYHBIX U METOJUYECKUX MAaTEPUAIIOB 110 AUCLUIIIMHE «ABTOPCKOE IPABO U
nare"ToBegenue» OIIOII mo nanpasnenuto noaroroBku 08.03.01 «CtpoutenbCTBO», MO MpOorpaMme
OaxanaBpuata, paspadoranHoil B [AOY AO BO «AcTtpaxaHCKuil rOCyAapCTBEHHBIM apXUTEKTYpPHO-
CTPOMTENbHBIM yHUBEpCUTET», Ha Kadenpe «VHKEHEpHbIE CUCTEMbI U 3KOJIOTHs» (pa3paboTuuKu —
MyxuH A.A).

PaccMoOTpeB mpencTaBlIEHHBIE HAa PELEH3MIO MATEPHUANIbl, PELIEH3EHT IPUIIEN K CICIYHOIIUM
BBIBOJIAM:

[TpenbsaBnennas pabouas mporpamMMa y4yeOHOM TUCHMILIMHBI «XUMHs BOJBI U Ta3a» (Janee o
tekcry [Iporpamma) coorBerctByeT TpeboBanusiMm ®I'OC BO no Hampasienuto noarorosku 08.03.01
«CTpOUTENBCTBO», YTBEPXKAEHHOIO IMpHuKa3oM MuHucTepcTBa 00pa3zoBaHMs M Hayku Poccuiickoit
®enepannn ot 31.05.2017 Ne 481 u 3apeructpupoBannoro B Muntocte Poccun 23.06.2017 Ne 47139.

[IpencraBnennas B Ilporpamme axkTyalbHOCTh Y4eOHOW IMCLMILIMHBI B paMKax pealu3aluu
OIIOII He NOJJIEKUT COMHEHMIO — JMCUUIUIMHA OTHOCUTCS K 4acTH, (GOpMHUpYyeMON y4aCTHUKAMU
oOpa3oBaTenbHbIX OTHOIIEHUH biiok 1 «/lucuuminnel (JUCUUIUIMHA IO BBIOOPY).

[IpencraBnennbie B Ilporpamme menn y4eOHOW MUCHMIUIMHBI COOTBETCTBYIOT TPeOOBAHUSAM
OI'OC BO mnanpaenenuss noarotoBku 08.03.01 «CtpoutenbCTBO», HaMpaBIEHHOCTh (TPOGUIIb)
«VHKEeHepHBIE CUCTEMBI JKU3HEOOECTIEUCHNUSI B CTPOUTEIILCTBE.

B coorBercTBumn ¢ IIporpammoi 3a aucHUIUIMHOM «XHMMHsS BOABI M ra3a» 3aKpEIUICHBI [BE
KOMIIETEHIIMH, KOTOPBIE PEATTU3YIOTCS B OOBSABICHHBIX TPEOOBAHUSX.

Pe3ynbpTartel 00ydeHus, mpencrtaBieHHble B [IporpamMme B KaTeropusx 3HaTb, yMETb, UMETh
HaBbIKM COOTBETCTBYIOT CHELM(HUKE U COJEP’KaHUIO AUCUUIUIMHBI U JEMOHCTPUPYIOT BO3ZMOKHOCTh
MIOJIyYEHUS 3asBJICHHBIX PE3yJIbTATOB.

VYyeOHas qucuumimHa «XUMHs BOJBI U Ta3ay B3aUMOCBsI3aHa ¢ Ipyrumu nucuurumHaamMu OTTIOIT
no HampaBineHuto noarotoBku  08.03.01  «CrTpouTenbcTBO»,  HAMpaBIEHHOCTh  (MPOUIIb)
«TemnnorazocHa0xeHHe U BEHTUWISILIUS) U BO3MOKHOCTh TyOIMpPOBaHUS B COJCPKAHUHU HE BBISIBIICHA.

[IpencraBnennas IIporpamma mnpennojiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHI MpHu peaau3aluy pa3nyHbIX BHUAOB yuyeOHON paldoTsl. dopmbl 00pa3oBaTeIbHBIX
TEXHOJIOTUI COOTBETCTBYIOT CIIELIU(HUKE TUCIUILIUHBI.

[TpencraBnennsle U onucanubie B [Iporpamme Gpopmbl TEKyIIEH OLIEHKH 3HAaHUI COOTBETCTBYIOT
creurrke AUCHUIUIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

[IpomexyrouHass  arrecrauusi 3HaHMM  OakanaBpa, mnpeaycMorpeHHas  [Iporpammoi,
ocyuecTBisieTcs B hopme 3auera. PopMbl OLIEHKH 3HAHUH, MpejcTaBleHHble B Pabouei mporpamme,
COOTBETCTBYIOT CllelU(PUKE TUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

Y4eOHO-MeToInYeckoe obecredeHrne AMCUUIUINHBI IPEICTaBICHO OCHOBHOM, JOMOJIHUTEIBHON
JTUTEPATYpPO, HMHTEPHET-pecypcaMu U cooTBeTCTBYyeT TpeboBanmsiMm PI'OC BO wnampasneHus
noarotroBku 08.03.01 «CtpoutenbcTBo», HampaBiIeHHOCTb (Mpo¢uib) «HKeHepHbIe CHUCTEMBbI
KU3HE00ECTIeYeHHs B CTPOUTETLCTBE.

MarepuanbHO-TEXHHUECKOe  oOecreyeHne  cooTBeTcTByeT  TpeboBanmsim PI'OC  BO
HarnpasieHuss moarotroBku 08.03.01 «CtpoutenbcTBo» U crienuPpuKe JUCIUTUTMHBI «XUMHUS BOABI U
ra3a» u 00ecreunBaeT MCIO0JIb30BaHNE COBPEMEHHBIX 00pa30BaTeIbHbIX, B TOM UHCIIE HHTEPAKTHUBHBIX
METO/IOB 00yUYEHUS.
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[IpencraBieHHbIE Ha pEIEH3UIO OIEHOYHBIE W METOJUYECKHE MAaTepUallbl HaIpaBICHUS
noarotoBku  08.03.01 «CrtpoutenscTBO», pa3paboTaHl B COOTBETCTBUM C HOPMATHBHBIMH
JOKYMEHTaMH, TMpeACTaBIeHHbIMA B Tiporpamme. OIIGHOYHBIE W METOJUYECKHE MaTEpHUabl IO
TUCHUIUIMHE «XHUMHS BOJABI W ra3za» MpelHa3HayeHbl JUIsl TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU
aTTeCTallud M TPEACTABISIIOT COOOH COBOKYIMHOCTh pa3paboTaHHbIX Kadenpoit «HKeHepHbIe
CUCTEeMbl U DJKOJIOTHUS» MAaTepuajoB JJii YCTAHOBJICHHUS YPOBHS U KadyecTBa JOCTH)KCHUS
00y4aromuMUCs pe3yabTaToOB 00y4YEHUSI.

3amayaMu OLEHOYHBIX W METOJUWYECKHUX MAaTepHalioB SBJSETCS KOHTPOJb U YIpaBICHHE
IPOIIECCOM OCBOEHUS 00YJArOIIMMUCS KOMIIETCHIIUH, 3asBICHHBIX B 00pa30BaTeIbHON MPOrpaMMe 1o
nanHomy HanpapieHuto moarotoBku 08.03.01 «CrpowuTtenbcTBO», HapaBieHHOCTh (TTPOdHIIb)
«VH)KEeHEPHBIE CHCTEMBI JKU3HEOOECTICUCHHS B CTPOUTEIILCTBE Y.

OueHouHblE W METOAMYECKHE MaTepuaibl [0 JUCHUIUIMHE «XHUMHS BOJBl W  Trasza»
IPEJCTaBJICHbI: BOIPOCAMHU K 3a4YeTy, BOIPOCAMH K TECTY.

JlanHble MaTepuaibl O3BOJISAIOT B IMOJIHON MEpe OLICHUTh PE3yJbTaThl 00YUEHHUS M0 AUCHUIUIMHE
«Xumust Bojbl U Taza» B AITACY, a Takke OlEHUTh CTETeHb C(HOPMHUPOBAHHOCTH KOMITETECHITUH.

OBIIUE BbIBO/IbI

Ha ocHOBaHuU MPOBEIEHHON pelleH3UHU MOXKHO CIeNIaTh 3aKII0YEHHE, YTO XapaKTep, CTPYKTYpa,
coJiep;kaHue paboyeil mporpamMmbl, OLEHOYHBIX U METOJUYECKUX MATEpUaIOB JTUCHUIUIMHBL «XHUMHUS
Boabl U rasza» OIIOII no nanpaBinenuto noaroroBku 08.03.01 «CTpouTenbcTBO», MO Iporpamme
OakanmaBpuata, pazpaboraHHast H01eHTOB MyxuHbIM A.A. cooTBeTcTBYIOT TpeboBanusm ®I'OC BO,
COBPEMEHHBIM TPEeOOBaHUSAM OTpPACIH, PHIHKA TPyAa, MpOodEeCCHOHATIbHBIX CTAaHIAAPTOB HAIPAaBICHUS
noarotoBku 08.03.01 «CtpoutenbcTBo», HampaBiIeHHOCTb (mpodmib) «HKEeHepHbIE CHCTEMBI
YKU3HE00eCIIeYeHHsI B CTPOUTEIBCTBEY U MOTYT OBITh PEKOMEHIOBAHBI K HCIOJIH30BAHUIO.

Penensenr:

PykoBogutens OIl Be3a AcrtpaxaHb { II.M. PykoBUIIHUKOB /

H. 0. D.

16



PELHEH3UsA
Ha pado4yl0 NporpamMmy, olleHOYHbIC 1 MeTOAUYeCKHe MaTeprabl 10 AUCHHUILINHE
«Xumus 600vl u 2aza»
OIIOII BO no HanpaBJ/IeHUIO NOATOTOBKH
08.03.01 «Cmpoumenvcmeo,
HanpaBJieHHOCTD (mpo¢uib) «MHKeHepHbIe CHCTeMbI )KH3Heo0ecneYeHns B
CTPOUTEIbCTBE»
10 IporpamMMme dakanaspuama

IOnueit AMupoBHOM AJNSYyTAMHOBOM (Jajiee MO TEKCTY PELIEH3EHT), IMPOBEIEHA pELEH3U
paboueii MporpaMMsbl, OLEHOYHBIX M METOAMUYECKUX MATepUANIOB MO TUCIUILUINHE «ABTOPCKOE MPABO U
natentoBegeHue» OIIOII no nanpasnenuto noarotoBku 08.03.01 «CrpoutenbcTBo», MO MporpamMme
OakanaBpuata, pazpadoranoi B [AOY AO BO «AcTtpaxaHCKuil rOCyJapCTBEHHBINH apXUTEKTYpHO-
CTPOUTENbHBIA yHUBEPCUTET», HA Kadenpe «MHKEHEpHBIE CUCTEMBbI U 3KOJOTHSD» (pa3paboTuuku —
Myxun A.A).

PaccmoTpeB mpencTaBieHHbIE HAa PELIEH3UI0 MaTe€pHallbl, PELIEH3EHT IPHILET K CISAYIOLUIUM
BBIBOJIAM:

[IpenpsaBnennas paboyasi mporpaMMa y4eOHOW TUCIHUILIMHBI «XUMUS BOJBI U Ta3a» (Janee 1o
tekcty [Iporpamma) coorBerctByeT TpeboBanusmM ®I'OC BO no nanpasnenuto noarorosku 08.03.01
«CTpOUTENBCTBOY, YTBEPKIACHHOIO INpHKa3oM MuHucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoi
®epnepaunn oT 31.05.2017 Ne 481 u 3apeructpupoBannoro B Muntocre Poccun 23.06.2017 Ne 47139.

[IpencraBnennas B I[Iporpamme axkTyalbHOCTh Y4eOHOW IMCIMIUIMHBI B paMKaxX pealn3aluu
OIIOII He MOMJIEKUT COMHEHHMIO — JIUCHUIUIMHA OTHOCUTCS K 4acTH, OpMHUpyeMOW y4acTHUKAMU
oOpa3oBaTenbHbIX OTHOIIEHUH biok 1 «/{uciunnunsny (AMcUUIIIMHA 110 BBIOODPY).

[IpencraBnennsie B Ilporpamme nenn yuyeOHOW IUCHUIUIMHBI COOTBETCTBYIOT TPEeOOBaHHIM
®I'OC BO mnampasnenuss noarotoBku 08.03.01 «CtpoutenscTBo», HampaBICHHOCTH (MPOQHIIb)
«H>XeHepHbIE CUCTEMBbI )KU3HE00eCTIeYeHUSI B CTPOUTETIBCTBEY.

B coorBerctBum ¢ Ilporpammoit 3a ITUCHUIUIMHOM «XHMMHS BOJIBI M Ta3ay» 3aKpEIUICHBI JIBE
KOMIIETEHIIMH, KOTOPBIE PEATU3YIOTCS B 00BSBICHHBIX TPEOOBAHUSIX.

Pesynbrarel oOyueHusi, npeacraBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb, WUMETh
HaBBIKM COOTBETCTBYIOT CleUU(UKE U COACPKAHUIO JUCIUILIUHBI U JIEMOHCTPUPYIOT BO3MOKHOCTh
MOJIyYEHUS 3asBJICHHBIX PE3yJIbTATOB.

VYyeOHas quctuminHa «XUMHUS BOJBI U Ta3ay B3aUMOCBsI3aHa ¢ Apyrumu nucuurummaamu OTTOTIT
no HampasieHuto noarotosku  08.03.01  «CrpoutenscTBO», HANpaBIE€HHOCTh  (IPOQUIIb)
«TemorazocHa0xeHNe U BEHTHIISLIUS» U BO3MOKHOCTh AyOJIMPOBAHUS B COJEPKAHUU HE BbISIBIICHA.

[IpencraBnennas [IporpamMma mpenronaraeT MCHOI30BaHUE COBPEMEHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUI TpH peaau3alMd pa3IM4HbIX BHUIOB YueOHOH paboThl. DopMbl 00pa30BaTENBHBIX
TEXHOJIOTHI COOTBETCTBYIOT CHELU(PHUKE AUCHUTIIUHBI.

[IpencraBiennsle U onucanHble B [Iporpamme Gpopmbl TEKyIeH OLEHKH 3HAaHUH COOTBETCTBYIOT
cnenuduke JUCIUUILIUHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

[Ipomexxyrounass — aTrecranuss 3HaHMW  OakamaBpa, mpeaycMoTpeHHass  IIporpammoit,
ocymiecTBisieTcss B popMme 3adera. DopMbl OILICHKU 3HAHUH, MpecTaBileHHbIe B Pabouell mporpamme,
COOTBETCTBYIOT CHielIM(PUKE JUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

Y4eOHo-MeToAMuecKoe o0ecrieueHrne JUCIUIUIMHBI MPEACTaBIEHO OCHOBHOM, TOMOIHUTEIHHON
JUTEpaTypoi, HMHTEpHET-pecypcaMu M cooTBeTcTByeT TpeboBanusiMm @PI'OC BO HnanpasieHus
noarotoBkd 08.03.01 «CtpoutenbcTBO», HampaBieHHOCTh (mpoduib) «VHXKeHepHblE CUCTEMBI
AKHU3HEOOECIIEUeHUS B CTPOUTEIBCTBEY.

MarepuanbHo-TeXHUYECKOEe  obecrieyeHrue  cooTBeTcTByeT TpeboBanusim  OI'OC  BO
HanpaBneHus: moarotToBku 08.03.01 «CtpoutenscTBO» U crienupuKe AUCHUILTUHBI «XUMHUS BOABI U
raza» 1 00ecreynBaeT UCI0Ib30BaHINE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIE MHTEPAKTUBHBIX
METOJIOB O0yUYECHHUSI.
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[IpeacraBneHHble HAa PELEH3UIO OLIEHOYHBIE M METOJUYECKHE MaTepualibl HarpaBleHUs
noarotoBku  08.03.01 «CrtpoutenscTBO», pa3paboTaHbl B COOTBETCTBUM C HOPMATHBHBIMH
JIOKYMEHTaMH, NpPEICTaBICHHbIMU B IMporpamme. OIEHOYHbIE M METOJMYECKHE MaTepuajbl IO
TUCHUIUIMHE «XHUMHS BOJABI W ra3za» MpelHa3HayeHbl JUIsl TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU
aTTeCTallud M TPEACTABIAIOT COOOH COBOKYMHOCTh pa3paboTaHHBIX Kadenpoit «HKeHepHbIe
CUCTEeMbl M DJKOJIOTHUS» MAaTepuajoB Uil YCTAHOBJICHHUS YPOBHS U KadyecTBa JIOCTHXKECHHUS
00y4aromuMUCs pe3yabTaToOB 00y4YEHUSI.

3amayaMu OLEHOYHBIX W METOJUWYECKHUX MAaTepHalioB SBJSETCS KOHTPOJb U YIpaBICHHE
IPOIIECCOM OCBOEHUS 00YYarOIMMUCS KOMITETEHIINM, 3asBJICHHBIX B 00pa30BaTEIbHOM MPOrpaMMe 1o
nanHomy HanpapieHuto moarotoBku 08.03.01 «CrpouTenbcTBO», HaNpaBiIeHHOCTh (MTPOdHIIb)
«VH)KEeHEPHBIE CHCTEMBI JKU3HEOOECTICUCHHS B CTPOUTEIILCTBE Y.

OueHouHblE W METOAMYECKHE MaTepuaibl [0 JUCHUIUIMHE «XHUMHS BOJBl W  Trasza»
IIPEJICTaBJIEHBI: BOIIPOCAMH K 3a4€Ty, BOIIPOCAMU K TECTY.

JlanHble MaTepuaibl O3BOJISAIOT B IOJIHON Mepe OLICHUTh Pe3yabTaThl 00yUeHUs MO TUCIUIUINHE
«Xumust Bojbl U Taza» B AITACY, a Takke OlEHUTh CTETeHb C(HOPMHUPOBAHHOCTH KOMITETECHITUH.

OBIIUE BbIBO/IbI

Ha ocHOBaHuU MPOBEIEHHON pelieH3UHU MOXKHO CeNIaTh 3aKII0YEHHE, YTO XapaKTep, CTPYKTYpa,
coJiep;kaHue paboyeil mporpaMMbl, OLEHOYHBIX U METOJUYECKUX MATEpUaIOB JUCHUIUIMHBL «XHUMHUS
Boabl U rasza» OIIOII no nanpaBinenuto noaroroBku 08.03.01 «CTpouTenbcTBO», MO Iporpamme
OaxanaBpuata, pa3padoranHas J1o1eHToB MyxuHbiM A.A. coorBercTBYIOT TpeboBanusmM ®I'OC BO,
COBPEMEHHBIM TPEeOOBaHUSAM OTpPACIH, PHIHKA TpyHa, MPOPECCHOHATBHBIX CTAaHAAPTOB HAIMpPABIICHUS
noarotoBku 08.03.01 «CtpoutenbcTBo», HampaBiIeHHOCTb (mpodmib) «HKEeHepHbIE CHCTEMBI
YKU3HE00EeCIIeYeHHsI B CTPOUTEIBCTBEY» U MOTYT OBITh PEKOMEHIOBAHBI K HCIOJIH30BAHUIO.

Peuensent:
K.1.1., nouent xadenps: UCO

lnn;\]lm {) 1.0. D
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AHHOTALHA

K paGodeii mporpaMMe JHCHHIIIHHBI «XuMHAS BOABI H ra3a»
nanpasierns noarotosku 08.03.01 «CTpouTe/ILCTBO»
HAIPaBJIECHHOCTE (IPOQHIIL)

«MmKeHepHbIe CHCTEMbI KAU3He00eceeHus B CTPOUTEILCTBEY

O6mas TpyI0eMKOCTh JHCIHILIHHBI COCTABIIACT 2 3a4eTHbIE CAUHMAIIEI
®opma NPOMEKY TOUHOM aTTeCTAIHM 3a4CT

Ileanto ydeOHOM AMCIMIIMAB «XHMHSA BOTBI M rasay ABILACTCA yriybneHue ypoBHA
OCBOGHMS KOMIIETEHIMH O0ydJarolluxcss B COOTBETCTBHM C tpeboBanmsiME  DeeparbHOTO
rOCYIapCcTBCHHOTO 00pasoBaTe/IbHOrO CTaH/apTa BBICIIEr0 O0pasoBaHMs IO HAIPaBIICHHIO
noxaroroBku 08.03.01 «CTpoHTEIBECTBO.

Vyaebnas pucnpmmmaa BLBJAB 05.01 «Xumus godvl u 2aza» Bxomur B Baok 1
«JIpcnMIIuEbLl  (MOXYIH)»: HacTH dopmupyeMoil y4aCTHHKAMH o0pa3oBaTeJbHBIX
oTHOMEHHH (3eKTHBHbIE THCIHILIHHDI (mo BBIOOPY)). s OCBOGHMS MHCIMILTAHDL
HEOGXOMMMBI 3HAHHA, IONYYCHHBIE IPH H3YUCHHH CICAYIOIUIHX MACTUIUTHH:  «XHMHILY,
«Duzukay, «IKOIOTHI.

KpaTtkoe cofepikanie THCIHIIMHEL

Pazgen 1. Xumust BOIBI
Paznen 2. Xumus rasa

3aseyromuit xkadeapoi UCO /P.A. Apcranosa/
%ylﬁcx:) 1.0.®




PEIEH3HUSI
Ha pa6o4yro nmporpammy, oneHOYHbIe H METOIHYECKHE MaTepHAaJibl N0 JHCHHILIHHE

«Xumusn 600l u zaza»
OIIOII BO no nanpagjieHHI0 MOATOTOBKH
08.03.01 «Cmpoumenscmeo»,
HanpaBJaeHHOCTh (Mpoduiib) «AHKeHEPHBIE CHCTEMBI
*KA3HEeoOecneueHns B CTPOHTEILCTBE) 110 MPOrpaMme
bakanaspuara

Mesunos Buramuem Buxroposuuem (naee 1o TEKCTy PELICH3EHT), IPOBE/IEHA PeIleH3Us
pabodell IporpaMMEIL, OIIEHOYHEIX U METOMHYECKIX MaTepUalioB M0 JUCHUIUIHEE «XHUMHUS BOJIEI
1 raza» OIIOII no HampaBnenmio moarotoBku 08.03.01 «CTpOWTENBCTBOY, IO IPOrpamMme
OakamaBpuaTa, paspaGoramHoii B I['BOY AO BO «ACTpaxaHCKHHi TOCYIapCTBEHHBIH
APXUTEKTYPHO CTPOMTEIILHEIH YHUBEPCUTET», Ha Kadenpe «MHXeHEpHEIE CHCTEMBI 1 SKOIOTHSN
(paspaboTuMK - K.X.H., JOIEHT Apabos MLIIL).

PaccmoTpeB npencraBiennbie Ha pereH3mio MaTepHasl, PELEH3CHT NIPHIeN K
CIIEIYIOLIUM BEIBOJAM:

Ipensssnennas paGodas mporpaMma y4eGHON NUCIMIUIHHEL «XUMHS BOABI W Ta3za»
(manee mo Ttexcry Ilporpamma) COOTBETCTBYET TpeboBanuaM ®I'OC BO mo HampasieHHo
nogroroBku - 08.03.01  «CtpourenscTron, YTIBEPKAEHHOTO  IpHKa3oM MmuHHCTEPCTBA
obpasoBanma u Hayku Poccuiickoit ®eneparmu ot 31.05.2017 N° 481 u 3apEerUCTPUPOBAHHOIO B
Munrocre Pocenu 23.06.2017 N° 47139.

Ilpencranennas B IIporpamMme axTyaTbHOCTH y4eOHOM IMCUHMIUIMHEI B paMKax
peanmsanuy OITOIT He MOIENUAT COMHEHHUIO - QUCHIILTMHA OTHOCHTCS K qacTy, Gopmupyemoi
YHacTHUKaMK 00pa30BATENBHBIX OTHOLIEHUH Biok 1 «/IHCHummuHbD (aucuumInHa 110 BEIOGOPY).

Ilpencrapnennsie B Ilporpamme wuenn y4eOHOH MUCHMIUIHHEI ~ COOTBETCTBYIOT
TpeboBanuam ®I'OC  BO  mampapnenus moarotosk:  08.03.01 «CTpOHUTENbCTROY,
HaIpaBJIeHHOCTE (Ipodmit) «MHKEHEpHBIE CHCTEMBI KH3HEOOECICUCHIS B CTPOUTEIILCTBEY.

B cootserctBum ¢ IporpamMmoit 3a IMCIMAILIHHOMN « XUMES BOEL 1 ra3ay 3aKperyieHa OfHa
KOMIICTCHIIUSI, KOTOpas peanu3yercs B 00bIBICHHEIX TPeOOBAHHUIX.

Pesyneratsl o6yuenus, npeacraBieHHse B IIporpamMme B KaTeropusx 3HaTh, YMETh, HMETh
HABBIKM COOTBETCTBYIOT CHENU(DUKE U CONCPIKAHMIO MUCHMIUIHHEL U IEMOHCTPUPYIOT
BO3MOJKHOCTB IIOJTyYEHHUS 3asIBIEHHEIX PE3YIBTATOB.

YuebHas mucHuIuMHa «XUMHA BOJBI U Ta38» B3aUMOCBS3aHA C JPYTUMU JUCHMILIMHAMHE
OIIOIT mo wanpasnenuro moxarorosku 08.03.01 «CTpOUTENBCTBOY, HATIPABIEHHOCTD (HPOQHIIE)
«Hnoicenepuvie  cucmemvr  ocusneobecnevenus @ Cmpoumenbcmeey W  BO3MOXKHOCTH
RyOIUPOBAHNS B COIEPKAHUH HE BEISIBIICHA.

Ilpencrasnennas  IlporpaMma  mpemmonaraeT  HCIONB30BAHME COBPEMEHHEIX
00pasOBaTENbHEIX TEXHONOTHE TPH pealu3alliy pasinuvHbIX BHIOB y4eOHOH paGoTel. DOpPMEI
00pa30BaTeNbHEIX TEXHOTOTHI COOTBETCTBYIOT CIEIU(HKE THCIUILTHHEL

IlpencraBneHHsIif ¥ ONUCAHHEIE B [IporpaMMe GOpMBI TeKymell OLEHKH 3HAHMIL
COOTBETCTBYIOT CHEIM(UKE NUCIUILIHHEL ¥ TPEOOBAHIAM K BEIITY CKHUKAM.

IIpomexyTouHas arrecTarms 3HaHMi baxanaBpa, mpemycMmoTpeHHas IIporpammoii,
OCYIECTBISICTCA B (QopMe 3adera. MOPMEI OLEHKH 3HAHWIA, npeacTaBieHHble B PabGoueit
HPOTrpaMMe, COOTBETCTBYIOT CIIELM(PUKE UCHUAIUTMHEL U TpeGOBAHUAM K BEIITY CKHHKaM.



Y4eOHO-METOIMYeCKOe  O0ecCIleueHHe  JUCIMIUIMHEL  MPEJCTABIEHO  OCHOBHOI,
JONIOTHUTENBHOM JuTepaTypoi, MHTepHeT — pecypcamu u cootBercTByeT TpeGosanusm PI'OC
BO wanpaenenus moarotoku 08.03.01 «CTpourenscrBo», HaIpaBIeHHOCTH (IPOGHIH)
«HKeHepHBIe CHCTEMBI JKU3HEOOECTIEUCHMS B CTPOUTENLCTBEY.

MarepuanpHo-TexHudeckoe oOecledeHne CooTBeTcTBYeT TpeboBanmsiM OI'OC BO
HarpaBiieHus moaAroToBKu 08.03.01 «CrpouTenscTBO» U CielM(HKe TUCIUIUTHHE] « XMMHUS BOIEI
W Taza» W 00eCIeYMBaeT MCIOJIL30BAaHWE COBPEMEHHBIX O0pa30BaTENBHBIX, B TOM YHCIE
HHTEPAKTUBHBIX METOOB 00y YEHH.

IIpencraBneHHble Ha PELEH3HIO ONEHOYHBIC M METOAMYECKHE MaTepHAaibl HAIPABICHHS
noarotoBku 08.03.01 «CrpoutenscTBo», paspaboTaHEl B COOTBETCTBHH C HOPMATHBHBIME
JIOKYMEHTaMH, TpejicTaBieHHbIMEA B [Iporpamme. OneHOYHBIE B METOAMYECKHE MATEpPHATHl IO
AUCLIMIIIHE «XUMUSL BOJBI ¥ a3a» NPEeIHa3sHAYEHBI IS TEKYIIEro KOHTPOIA | IPOMEXKYTOTHOM
aTTECTalldd U NPEJCTABIAIOT COO0M COBOKYNMHOCTH pa3spaboTaHHBIX Kadenpoii «HxeHepHEIe
CHCTCMBI M OKOJOTHS» MAaTE€pPHATIOB J[JIs YCTAHOBICHHMA YPOBHS M KauecTBa OCTIDKEHUS
00y4aroIUMUCS Pe3yTBTaTOB 00y YEHHH.

3ajauaMy OL[EHOYHBIX M METOIMUECKHX MATePHalOB SIBIAETCA KOHTPOIb W YIIPABIEHHE
[IPOIIECCOM  OCBOCHMS  OOyYarOIMMUCS KOMIICTEHIMH, 3asBIECHHBIX B 0OPA30BATEIBHOMN
[IporpaMmMe 1O  JaHHOMY  HampaBiaeHuio — noaroroBkd  08.03.01  «CrpoutenscTBom,
HaIpaBIeHHOCTE (MPOQUiIs) «UmKEHEPHBIE CHCTEMBI XXU3HEOOECTIEYEHHS B CTPOUTETBCTBEY.

OueHOYHBIE M METOJMYECKHE MATepHaThl 110 MUCLHHIUTHHE «XWUMHS BOMbl M Trasay
IIpE/ICTaBIICHBL: BOIIPOCAM K 3a4€Ty, BOIPOCAM K TECTy 3aJaHHAM K JabOpAaTOPHBIM 3aHATHIM U
KOHTPOJIBHOU pabOTHI.

JlaHHBIE MaTepuaibl MO3BOJAIOT B IOJNHOM Mepe ONEHHTh pPe3yILTAaThl 00ydeHus Mo
AMCUUIUTHHE «XWMHUs BOABI U raza» B AI'ACY, a TaxKe OIEHWTH CTENEHb CcHOPMHUPOBAHHOCTH
KOMITETEHIIUH.

OBIIUE BBIBO/1bI

Ha ocHoBanMM NpOBENEHHOM DEIEH3UM MOXHO CIENaTh 3aKIFOUYEHHE, YTO Xapakrep,
CTPyKTypa, co/iepkaHue pabodell NporpaMMbl, OLIEHOUHBIX M METOMHYECKHUX MaTEpHUaIOB
JMCHUIIUHEL  «Xumust Bomsl M rasa» OIIOIl mo manpasmeHmo mnoarotoBku 08.03.01
«CTpouTeNnsCTBOY, 10 IporpaMMme OakanaBpHara, paspaboTan K.X.H., moieHT ApaGos M.IIL
COOTBETCTBYIOT TpeboBanusim ®I'OC BO, coBpeMeHHEIM TpeGOBaHUSIM OTpaciH, pEIHKa TPy/a,
NpOMECCHOHATBHEIX  CTAHAAPTOB HAMpaBlIeHHs TOAroToBKH 08.03.01 «CTpOUTETBCTBOY,
HaIPaBICHHOCTS (TIpoQuib) «HKeHEpHBIE CHCTEMBI KH3HEOOECTIeUeHUS B CTPOHUTEIILCTBEY H
MOTYT OBITh PEKOMEHIOBAHEI K MCIIOIF30BAHMIO.

Peniensenr:
Pykosonutens OIT « BE3A-Kacmmity /B.B.Me3suHoB/

H.O..




PEIIEH3US
Ha pabouyi nporpaMmy, oLeHOYHbIE H METOHIECKHE MaTepHaJIbI
10 THCHUILIHHE «XUMUA 6001 U 2a3a»
OIIOII BO 1o Hanpas/IeHHI0 MOAT0TOBKH
08.03.01 «Cmpoumenscmeo»
HaNpaBJ/eHHOCTh (TPoduIIL)
«MHXeHepHEBIe CHCTEMBI sKH3HEeobeciedeHnst B CTPOMTELCTBE»
10 porpamMme daxkanaspuama

AHOpeem Anexcandposuuem Myxunvim (mamee 1O TEKCTY pELEH3EHT), NpPOBELEHA
peneH3us paboyel IporpaMmel, OIEHOYHBIX H METOIMYECKHX MaTepHAaIIOB 10 JUCIHIIIHHE
«Xwumus Boms! ¥ razay OIIOI no Hampagienuro noarorosku 08.03.01 «CTpOHTENBCTBOY, 110
nporpamMme  Oaxanaspuama, paspabotanmoit B [BOY AO BO «AcTpaxaHcKuit
TOCYapCTBCHHBIN apXHTEKTYPHO CTPOMTENBHELH YHHBEPCUTET», Ha Kadeape «HmxenepHsle
CHCTEMBI U 3KONOTHsY (paspaboTauk — douenm, k.x.#. M.III. Apa6os).

Paccmotpes mpejicTaBnenHble Ha perneH3HIO MaTepHalbl, DPEIEeH3eHT IMpHINEl K
CIICYOLHM BBIBOIAM:

IIpenssBiennas pabodas mporpaMma yaeGHON IHCLHIUTHEBI «XUMUA 60061 H 2a3ay
(manee no Texcty ITporpamMma) COOTBETCTBYET tpebosanusM OI'OC BO mo mampapieHHIo
noxroroBkd  08.03.01 «CTpouTenscTBOY», YTBEPIKICHHOIO mpukasoM MuHucrepcTBa
obpasoBanmss u Haykn Poccuiickoit ®@emepammm ot 31.052017 Ne 481 m
3apeructpupoBannoro B Muntocte Poceun 23.06.2017 Ne 47139,

IIpencrasnennas B IIporpaMme akTyambHOCTH yYeOHOM MUCIHIITHHEI B paMKax
peanmmsarid  OIIOIT He mOmMEXHMT COMHEHHIO — IHCUMIUIMHA OTHOCHTCS K 9acTH,
(opmupyemolt ydacTHHKamH 06pa3oBaTeNbHBIX OTHOMEHHH Biok 1 «JTMCLIMTLITHHED)
(37eKTHBHBIE TUCHUILTHHEI (110 BEIGODY)).

IIpezcrasnenusie B IIporpavme uenu yueGHOM MUCHHIITHHEL «XUMUA 6006 U 2a3a»
COOTBETCTBYIOT — TpeGoBammsM @I'OC BO  manparmenumss momrotoskm  08.03.01
«Cmpoumenscmeo»,  HapaBIEHHOCTE (mpodums)  «Huacenepuvie  cucmemoi
JHCU3HEODECheYeHUA 8 CHIpOUmENbCHIGEY .

B cootsetcTBHH ¢ TIporpamMmoli 3a JHCIHINIMHON «Xumus 60061 U 2a3a» 3aKperieHa
0IHA KOMIETEHIHs, KOTOPast pealu3yeTcs B 00BSIBICHHBIX TPEOOBAHMSIX.

IIpennoxennsie B [IporpaMMe HHIMKATOPEI KOMIIETEHIHH B KaTeroOpHsAX 3HaTh, YMETh,

MMETh HABBIKA OTPAXAIOT CHEUH(HKY M CONEPKAHHE IUCLUMILIAHEL, A IIPEJCTABICHHEE B
OMM nokasaTens W KPUTEpUH ONEHUBAHHS KOMIETEHIHH 110 IUCIHAILIAHE Ha Pa3IUYHBIX
oTanax MX (OPMHPOBAHHSA, a TAKKE IIKAIbI OLECHHBAHHS ITO3BOJISIOT OIIPENIECIUTh CTEIECHE
AOCTHKCHHA  3asiBICHHBIX — PE3YNbTATOB, T.6. YPOBEHb OCBOEHHS O0OYHAIOIIHMECS
COOTBETCTBYIOMIMX KOMIICTEHIIHI B paMKax JAaHHOM JTHCIAIIIHHEL

YueOHasi mucnuMHA <«XUMUA 60061 U 2a3@» B3AUMOCBS3AHA C JPYTUMH
macnuuiaamu - OIOIT mo Hanpasnenmio moxarotosku 08.03.01 «Cmpoumenscmeoy,
HampaBleHHOCT  (upoduie) «HHoiceHepHble  cucmemsl  Jcusneobecnewenus e
CHpOUmenbCmee» 1 BO3SMOXKHOCTE 1yOJIMPOBAHHUS B COJEP/KAHUH He BBISBIICHA,

IlpencraBnennas  Ilporpamma  mpeamonaracT  MCHOIL30BAHHE COBPEMEHHBIX
00pa3soBaTENbHBIX TEXHONOTHHA [PH PEATH3ANMH DA3IMYHBIX BHIOB yueOHOH paboThl.
DopMEI 00pa30BaTENEHBIX TEXHOIOTHH COOTBETCTBYIOT crienuUKe AUCIHILIHHEL

Ipencrasnennsie u onucammsie B Ilporpamme GhOpMbI TeKylmed oOueHKM 3HAmHWH
COOTBETCTBYIOT CHELH(HKE JUCIUILIMHEL H TPEOOBAHUAM K BBITYCKHUKAM.



IIpoMesKyTOUHAs aTTECTalusA 3HAHWA OaKanaeépa, NPELyCMOTPCHHAS IIporpaMMoH,
ocymecTsiserca B (opme 3adera. DopMbl OLEHKH 3HAHMH, TPEICTABICHHBIC B Paboueii
TIPOTPAMME, COOTBETCTBYIOT CIIENM(pUKE THCIMIUTAHEL K TpeGOBaHUAM K BBITYCKHUKAM.

V4eGHO-METOIAUECKOe  OOECIeUeH)e JHUCIMIUIMEBI  IPEJICTABICHO  OCHOBHOH,
JIOTIONIHUTENbHOH JuTepaTypol, MHTepHeT-pecypcaMu H COOTBETCTBYET TpeGoBaHHAM
®r'OC BO mnanpasnenus noarotopku 08.03.01 «Cmpoumenscmeoy, HAIPaBICHHOCTD
(mpoduuie) «HHHceHEpHble CUCMEMBI HCUZHEODECHEHEHUA 6 CHIPOUMEbCMEEY.

MaTepHalbHO-TEXHHYECKOe 00eCIedCHHE COOTBETCTBYET tpebosanusiM ®I'OC BO
Hanpasienns noxrotosku 08.03.01 «Cmpoumenscmeo» u crnenuuKe JUCIHUIUIAHBI
«Xumus 00vl u 2a3a» ¥ obecIeurBaeT HCIOIb30BAHAE COBPEMEHHBIX 00pa3oBaTeIbHbIX, B
TOM UHCJIE HHTEPAKTABHBIX METOJI0B O0yYEHHS.

IIpecTaBIeHHELE Ha PELEH3HIO ONEHOYHBIE F METOIMIECKUE MATEPHATIBI HAIPABIICHAS
noarorosku 08.03.01 «Cmpoumenscmeoy, pa3paboTaHbl B COOTBETCTBAN ¢ HOPMATHBHEIMHU
JOKyMeHTaMH, TipecTaBIeHEbME B [Iporpavme. ONEHOYHBIC M METOAMHECKUE MATepHallbl
o jucmuIuAHe «XumuA 600bl W 2a3a@» TPEIHA3HAYCHB! I TEKYIIEro KOHTPOI H
IPOMEKYTOYHOH aTTECTAllMH M INIPEICTaBILOT co60if COBOKYIHOCTh pa3pabOTaHHBIX
kabenpoit «HHceHepHble CUCHEMbL U IKONOZUAY MATEPHATIOB JUIA YCTAHOBICHHUA YPOBHA 1
KaUecTBA JOCTIIKEHHS 06Y4AIOIEMUCS PE3YIIBTaTOB OOy YeHHS.

3ajauaMi  OLEHOYHBIX M METOJMYECKHX MarcpHaloB ABIACTCH KOHTPOJIL H
YIpaBIeHHE IPOLECCOM OCBOEHHS OOYHAIOIMMHUCS KOMIIETEHIIHH, 3asgBIEHHBIX B
ofpasoBaTenbHON IporpaMme IO JAHHOMY  HAIPABICHHIO nogrorosku  08.03.01
«Cmpoumenbcmeo»,  HaIPaBICHHOCTH (mpoduiie) «HHacenepnoie cucmembl
HcusHeobecneueHUA 6 CHPOUMETbCHEE.

OlleHOYHBIE ¥ METOAMYECKHE MaTepHaabl MO JHCIHUIIINHC «Xumusa 600wl u 2asay
[[PEICTABIEHEL: TUIIOBBIME BONPOCAMH K 3a4€Ty, THIIOBBIMH BONPOCAMH K BXOIAHOMY H
WTOrOBOMY TECTHPOBAHHIO, 3aJAHHAMHU K JIAOOPATOPHEIM 3aHATHIM.

JlaHHble MaTepHailsl O3BOJIAIOT B IOJHOH MEpEe OUCHHUTEH PE3yJIBTATEI o0yueHHs 110
MUCHHAIUIHHE «XuMua 600bL U 2a3a» B ATACY, a Takke OIECHHTb CTElCHb
chOpMHPOBAHHOCTH KOMIIETEHIIHH.

OBIIUE BBIBO/IbI

Ha OCHOBaHWM NPOBENEHHON PELEH3WH MOXKHO CHENaTh 3aKIFOUCHUE, HTO XapaKiep,
CTPYKTypa, colepxaHue pabodell IPOrpaMMEL, OLEHOTHBIX M MCTOIMIECKHX MaTepHajIoB
qEcnAUMEEl «Xumus Boxel u rasay OIIOIl mo HampasieHWIO IIOATOTOBKH 08.03.01
«Cmpoumenscmeo», 10 TporpaMMme Oaxanaspuama, paspaGoTaHHas JONEHTOM, K.X.H.
M.III. Apaboevim COOTBETCTBYIOT TPeOOBAHUAM ®I'OC BO, coBpeMeHHBEIM TpPeOOBaHHSIM
OTpAcTH, PEIHKA TPY/Za, TPOdECCHOHANBHBIX CTAH/IAPTOB HAMIPABIICHHUA IIOATOTOBKH 08.03.01
«Cmpoumenscmeo, HaIrpaBJIEHHOCTD (mpoduib) «Hnaceneproie cucmembl
scusHeobecnedenua 6 CHpoumenbcmee» W MOryT ObITE  PEKOMEHIOBAaHBI K
HCTIOIE30BaHHMIO.

PernienseHrt:

VA
mouenT kadenpst ICD, x.6.H. ﬂ/%f’-/-?' / A.A. Myxuu /
(no;’iﬁ?fcs) U 0. @.
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1. OIIeHO‘leIe U METOAUYECCKUEC MaTEpHAJIbl [JId NMPOBCACHUSA TEKYIICro KOHTPOJISA YCII€BACMOCTH MU l'lpOMe)KyTO'lHOﬁ aTrrecrTanum
oﬁyqalomnxca o JTUCHUIIJINHE

OneHouHblE UM METOJMYECKHE MaTepHhalibl SBISETCS HEOThEMJIEMOM 4YacTblo paboueil mporpammbl aucuuiiuHbl (manee PIIJL) u
IIPEJICTABJICH B BUJIE OTJEJIBHOIO JOKYMEHTA

1.1.1lepeyenb KOMNIETEHI M ¢ YKa3aHHEM 3TANoB UX GopMHpPoOBaHHs B MpoIecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

HNupexc u popmynaupoBka kommnerenun N

NuaukaTopbl 10CTHKEHUS] KOMIIETEH M,
ycranosJjeHnsie OITOIL

Homep pa3nena
JAMCUUILIMHBI (B
COOTBETCTBHMH C

DopMbI KOHTPOJIS €
KOHKpeTH3aluei 3a1anus

n.5.1 PIIJT)
1 2
1 2 3 4 5 6
IIK-1. Cnocobnocts | IK-1.1 - Ber6op HOpMaTHBHO- 3HaTh:
OpraHU30BbIBATh U TEXHUYECKUX WM HOPMATUBHO- - METOJIBI BEIOOPa HOPMATHBHO-TEXHIUUECKUAX X X 3ager (Borpocsl ¢ 1-7)
MPOBOJUTH PaOOTHI METOAMYECKUX JOKYMEHTOB, WM HOPMaTHBHO-METOANYECKHX JJOKYMEHTOB, THUMOBOH KOMIUIEKT 3alaHMHA IS
10 HHXEHEPHBIM perIaMeHTHPYIOIIUX POBEICHHUE perIaMeHTHUPYIOIINX MPOBEICHHIE TECTOB (UTOTOBOE TECTHPOBAHHE)
U3BICKaHUAM B cpepe | MHIKEHEPHBIX U TEXHOJIOTHYECKUX | HHXKEHEPHBIX M TEXHOJOTHYECKHX U3bICKAHHI (Bompocsr 1-10)
BOJOCHAOKEHUS U W3bICKaHUH B cdepe B cepe TeriocHabx)eHus1, ra3ocHabKeHue,
BOJIOOTBEJICHHS. TEIJIOCHA0XKEHNUS, Ta30CHA0KEHNE, | BOJOCHAOKEHUS U BOJOOTBEIEHHS
BOJIOCHA0KEHHS U BOZOOTBEACHUS. | YMeTh:
- OCYILECTBIISITH BEIOOP HOPMATHUBHO- X 3auer (Bompocs 15-21)
TEXHUYECKUX MJIM HOPMATHUBHO-METOANYECKUX THunoBoi KOMIUIEKT 3aAaHUM 1151
JIOKYMEHTOB, PErJIaMEeHTHPYIOLIHX TECTOB (MUTOTOBOE TECTUPOBAHUE)
IIPOBEICHUE HHKEHEPHBIX U TEXHOJIOTHUECKHUX ( Borrpocer 11-20)
M3BICKaHUi B cdepe TerocHabx)eHus,
ra3ocHa0XeHue, BOJOCHAOKEHUS U
BOJIOOTBEJICHUS
WNmeTh HaBBIKU:




- BEIOOpa HOPMATUBHO-TEXHUYCCKHUX HITH
HOPMaTHBHO-METOIUYECKHUX JOKYMEHTOB,
periaMeHTUPYOLIHUX IPOBEACHHE
HH)KEHEPHBIX U TEXHOJIOTHUSCKUX U3BICKAHMH
B chepe TEIIOCHA0KEHNYs, ra30CHA0XKEeHHE,
BOJIOCHA0)KCHUS M BOJOOTBEICHUS

3auer (Bompocsl 31)
THUOBOUM KOMILUIEKT 3aaHUM 151
TECTOB (MTOTOBOE TECTUPOBAHMUE)
( Bompocer 21 — 30)

[1K-1.4 - Ouenka kauecTBa BOIBI B
CHCTEMAaX BOAOCHAOKEHUS
(BOTOOTBEACHMS)

3HaTh:

- BUJIBI I METOJIbI OIICHKH KauecTBa BOJIBI B
crcTeMax BOMOCHAOKEHUS (BOAOOTBEIACHHS);

3auer (Bompockr 7-14)
TunoBoif KOMIUIEKT 3a0aHUN IS

TECTOB (MTOrOBOE TECTHPOBAHUE)
( Bompocer 31 — 40)

VYMerTn:

- OLICHUBATh Ka4eCTBO BOJBI B CHCTEMAx
BOJIOCHAOXEHHUSI (BOJOOTBEICHIS)

3ager (Bompocs 21-29)
TumoBoil KOMIUIEKT 3aJJaHUM I
TECTOB (MTOrOBOE TECTUPOBAHUE)
( Bommpochr 41 — 50)

HNMeTr HaBEIKH:

- IPOBEJICHUSI OI[CHKHU KaueCTBa BOJIbI B
cHcTeMax BOJIOCHAOKEHUS (BOIOOTBEIACHHS )

3ager (Bompocsr 30 )

TumoBoii KOMIUIEKT 3aaHUM I
TECTOB (UTOTOBOE TECTUPOBAHHE)
( Bommpocer 51 — 64)




1.2. Omnmcanme mnoka3zarejieli M KpPUTEpPUEB OIECHUBAHUS KOMIETEHIMII Ha
Pa3JIMYHBIX 3Tanax uX GoOpMHUPOBAHNSI, ONIMCAHUE IIKAJ OLlEHUBAHUS

1.2.1. IlepeyeHb OLEHOYHBIX CPEJCTB TEKYIEr0 KOHTPOJISI YCIIEBAeMOCTH

Haumenosanue KpaTkas xapakTepucTika OleHOYHOr0 [IpencraBnenne
OLIEHOYHOT'0 CpPENICTBA cpencTBa OILICHOYHOT'O CPE/ICTBA B
honme
1 2 3

Tect Cucrema CTaHIApTU3MPOBAaHHBIX 3ajaHui, | DOHJ TECTOBBIX 3aJaHUM
[IO3BOJIAIONIAS aBTOMATU3UPOBATh MPOLETYPY
A3MEPEHUsSI YPOBHS 3HAHMM M YMEHHU
00yJaronerocs

Omnpoc (ycTHBIIT) CpelcTBO KOHTPOJISl YCBOCHHSI y4eOHOTO

MaTepuaia TEMBI, pa3/ieNa WIn pPa3ieoB
TUCITUILTAHBI, OPraHU30BaHHOE KaK yuyeOHoe
3aHATHE B BUJE OMPOCa CTYICHTOB

Bomnpock! o Temam/pazaenam
JMCIATUTAHBI




1.2.2 Onucanme nmoka3zarejei u KPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMI 0 JTUCHUILJINHE HA PA3JHYHBIX 3TallaxX UX (1)0pMI/Ip0BaHI/Iﬂ,

ONNHMCaAHHuC KA OHCHUBAHUA

Komnerenmus, 3Tanbl IMnanupyembie IMoka3aTeu U KPUTEPHUH ONIECHNBAHHS Pe3yJIbTATOB 00yUeHHS
O0CBOEHUSI KOMIIETEHIINH pe3yJabTaThl 00y4eHus Huzke moporosoro IToporoBelii ypoBeHb I[poaBuHyTHI ypoBeHb | BbICOKHIT YpOBEHD
YPOBHS (3aurteno) (3auTteHo) (3aurteno)
(He 324YTEHO)
1 2 3 4 5 6
IK-1. MK-1.1 - Beibop 3naer IMK-1.1. OOyuaronumiics He 3HaeT | OOydJarouuiics umeer OO0y4aronuiics TBEpI0 OO0yuaronuiics
Crnioco6HOCTD HOPMaTHBHO- METOJIbI BBIOOpa METO/IbI BBIOOpa 3HaHHUSA O METOAaX 3HaeT METO/bI BBIOOpa 3HAET METObI
OpPraHU30BHIBATH U TEXHUYECKUX HJTH HOPMaTHBHO- HOPMAaTHBHO- BBIOOpa HOPMATUBHO- HOPMaTHBHO- BBIOOpA
MPOBOJAUTH pabOTHl | HOPMATHBHO- TEXHUYECKUX HJTH TEXHUYCCKUX WM TEXHUYCCKUX HJTH TEXHUYCCKUX HJTH HOPMATHUBHO-
10 WH)KEHEPHBIM METOIMYECKIX HOPMAaTHBHO- HOpPMaTHBHO- HOPMAaTHBHO- HOPMAaTHUBHO- TEXHUYECKUX HJITH
M3BICKAHUSIM B JIOKYMEHTOB, METOIMYECKIX METOIMYECKUX METOIMYECKIX METOIMYECKIX HOpPMaTHBHO-
chepe PETIaMEHTHPYIONIN | JOKYMCHTOB, JOKYMCHTOB, JIOKYMEHTOB, JIOKYMEHTOB, METOMYECKUX
BOJIOCHAOKCHHS U X TPOBEACHUE PeTIaMEeHTHPYIOIIIX peTIaMeHTHPYFOIITIX PETIaAMEHTHPYIOTIX PETIaAMEHTHPYIOIITIX JIOKYMCHTOB,
BOJIOOTBEICHUS WH)XEHEPHBIX U TIPOBEICHIE TIPOBEICHUE TIPOBEICHNE TIPOBEICHNE perIaMeHTHPYIOIITH
TEXHOJIOTHIECKUX WH)KEHEPHBIX U WH)XCHEPHBIX U WH)KCHEPHBIX H WH)KCHEPHBIX H X MPOBEACHUE
M3BICKaHUH B chepe | TEeXHOJOTHYECKUX TEXHOJIOTHYECKHX TEXHOJIOTUUECKHX TEXHOJIOTHYCCKUX WH)XCHEPHBIX U
TEIJIOCHA0KEeHN S, M3BICKaHUH B cdepe U3BICKAaHUH B cepe M3BICKaHUH B cepe M3BICKaHUH B cepe TEXHOJIOTHYECKUX
ra3ocHa0XeHHue, TEIIOCHAOKECHHUS, TEIIOCHAOKEHMS, TEII0CHAOKEHNS, TEIUIOCHAOKCHUS, W3BICKaHUH B cepe
BOJIOCHAOXKECHHSI 1 ra3ocHa0XeHHe, ra3ocHabXeHHe, ra3ocHa0XeHHue, ra3ocHa0XeHHue, TEIIOCHAOKECHMS,
BOJIOOTBE/ICHHSI. BOJIOCHA0XKEHHUS U BOJIOCHA0KEHUS 1 BOJIOCHA0XKEHHUS 1 BOJIOCHA0XKEHHUS 1 ra3ocHa0XeHue,
BOJIOOTBEICHUS BOJIOOTBEACHUS BOJIOOTBE/ICHUS BOJIOOTBE/ICHUS BOJOCHA0KEHUS U
BOJOOTBEACHUS
VYmeer [1K-1.1 He ymeer ocymectBiate | B nenom ycnemnoe, HO B uenom ycnemnoe, HO CdopmupoBanHOE
OCYILIECTBIIATH BHIOOD BEIOOp HOPMAaTHBHO- HE CHCTEMHOE YMCHUE coJiepyKaliee OTACIbBHBIE | YMEHHE
HOPMAaTHBHO- TEXHUYECKUX WITH OCYIIECTBIIATH BHIOOD poOessl YMEHHE OCYILECTBIISITh
TEXHUYECKUX HJTH HOpPMaTHBHO- HOPMAaTHBHO- OCYIIECTBIIATH BBIOOD BEIOOp HOPMATHBHO-
HOPMAaTHBHO- METOMYECKUX TEXHUYECKUX WITH HOPMATHBHO- TEXHUYECKUX HJITH
METOJIUUECKHX JIOKYMEHTOB, HOPMaTHBHO- TEXHUYECKHUX HJTH HOPMATHUBHO-
JIOKYMEHTOB, PperiaMeHTHPYIOIIUX METOJIUUECKHX HOPMaTHBHO- METOIUYECKHX
periiaMeHTHPYIOIIHX MIPOBEJCHHUE JIOKYMEHTOB, METOJIUYECKIX JIOKYMEHTOB,
MpOBEJICHUE WHXKEHEPHBIX U periiaMeHTHPYIOIIHX JIOKYMEHTOB, periiaMeHTHPYIOLH
HH)KEHCPHBIX U TEXHOJIOTHYECKHX MpOBEJICHUE periiaMeHTHPYIOIIUX X MPOBEJICHUE
TEXHOJIOTUYECKHX U3BICKaHUH B cepe WHKCHEPHBIX U MIPOBEICHHUE WH)KEHEPHBIX U
U3BICKaHUH B chepe TETUIOCHAOKCHHS, TEXHOJIOTUYECKUX WH)KEHEPHBIX H TEXHOJIOTHYECKUX
TEIJIOCHA0KEeHN s, ra3ocHa0XeHue, W3BICKaHUH B chepe TEXHOJIOTHIECKUX M3BICKaHUH B cepe




razocHaOXeHue,
BOJIOCHAOKEHMS 1
BOZIOOTBEICHUS

BOJIOCHAOKEHHUS U
BOJIOOTBEAECHUS

TeII0CHA0KEHNS,
rasocHaOXeHHe,
BOJOCHAOXKEHUS U
BOJIOOTBEICHUS

U3bICKaHuH B chepe
TeIJI0CHAOKEHU,
razocHa0XeHue,
BOJOCHAOXKEHUS U
BOJIOOTBEICHUS

TEII0CHAOKEHNS,
ra3ocHa0OXeHHe,
BOJOCHAOXKEHUS U
BOIOOTBEACHUS

Hmeer naBbikm I1K-
1.1- Be1Gopa
HOPMaTHBHO-
TEXHUYECKHUX VIIH
HOPMATHBHO-
METOUYECKUX
JIOKYMCHTOB,
PErIaMeHTHPYIOLIHX
MPOBEICHHE
WH)XCHEPHBIX U
TEXHOJOTHUECKUX
U3BICKaHUH B cdepe
TEMI0CHAOKEHNS,
razocHa0OKeHHe,
BOJOCHAOKEHUS U
BOZOOTBEICHUS

OOyuarommiicss He UMeeT
HaBBIKOB IMPOBE/ICHHS
OLIEHKH Ka4yeCTBa BOJBI
JIOIycKaeT
CYIIECTBEHHBIC OLINOKH,
¢ OOJIBILIUMH
3aTPyAHEHUSIMU
BBIITIOJIHSACT
CaMOCTOSTEIBHYIO
paboTy, 6OJBITUHCTBO
MPEAYCMOTPEHHBIX
porpamMmoii 00y4eHust
YyUeOHBIX 33/IaHHI HEe
BBIIIOIHEHO

B nenom ycnemsoe, HO
HE CHCTEMHOE MIMEHHE
HaBBIKOB TPOBE/ICHUS
OLICHKH Ka4eCTBa BOJbI

B nenom ycnemnoe, HO
coJieprKaliee OTACIbHBIC
IpoOeITHI HITH
COIPOBOXKIAOIIAECS
OTAEIbHBIMH OLIHOKaMHU
HUMCHMHS HABBIKOB -
IIPOBEICHUS OLIEHKU
KadycCTBa BOAbI

Ycnemnoe n
CHCTEMHOE NMEHNE
HaBBIKOB
MIPOBEACHUS OIICHKH
Ka4yecTBa BOJBI,
YMEHHE UX
HCII0IL30BaTh Ha
MPaKTUKE TIPU
peueHun
KOHKPETHBIX 3a/1a4

IIK-1.4. — Ouenka
KayeCTBa BOAbI B
crucTeMax
BOJIOCHA0KEHMS
(BomoOTBemEHUS)

3uaer [1K-1.4 Bune u
METO/IbI OLIEHKU
Ka4yecTBa BOILI B

OOyuaronuiicss He 3HACT
BHIBI U METOBI OLIEHKHA
KayecTBa BOJGI B

OO0yJaroniuiicss UMeeT
3HAHWUS O BHIAX U
METOIBI OLIEHKH KauecTBa

OO0yJarontuiics: TBEpIO
3HAET BHUIBI U METOIBI
OLIEHKHM KauecTBa BOJBI B

OO0yuaromnmiics
3HAaeT BUILI U
METO/IbI OLIEHKHU

CHUCTEMAX CHUCTEMaAx BOAbI B CUCTEMAX CHUCTEMAX KadyecCcTBa BOJbBI B
BOJIOCHAOKEHHSA BOJIOCHAOKEHUS BOJIOCHAOKEHUS BOJIOCHA0KEHUS cucTeMax
(BOIOOTBEIEHUS) (BOZIOOTBEICHUST) (BOIOOTBEIEHUS) (BomOOTBEIEHUSN) BOJOCHAOKEHUS
(BOJI0OOTBEICHHS)
VYmeer (I1K-1.4.) He ymeer onenuBarts B nenowm ycnemsoe, HO B nenom ycnemsoe, HO CdopmupoBanHOe

OILIEHUBATh KAYE€CTBO
BOJIBI B CICTEMax
BOZIOCHAOKEHUS
(BomooTBenEeHNS)

KauecTBO BOJIBI B
cucreMax
BOJIOCHAOKEHUS
(BOIOOTBEICHMS)

HE CHCTEMHOE YMEHHE
OLIEHUBATh KaYE€CTBO
BOJIbI B CHCTEMAX
BOZIOCHA0KEHUS
(BomooTBeneHNS)

coJieprKallee OTACIbHBIE
poOesbl YMEHHE
OLICHUBATh KAYECTBO
BOJIbI B CUCTEMAX
BOJIOCHAOKEHMS
(BOJIOOTBEICHHS)

yMEHHE OL[CHUBATh
Ka4eCTBO BOJIbI B
cucTeMax
BOJIOCHA0KEHUS
(BOIOOTBEICHHS)

Hmeer naBpiku (I1K-
1.4)) - npoBencHust
OIIEHKH KauyecTBa BOJBI

OO0yyJarommmiics He UMeeT
HAaBBIKOB TIPOBEACHUA
OILICHKH Ka4ye€CTBa BOAbLI B

B nenom ycnemnoe, HO
HE CUCTEMHOE NIMECHHE
HaBBIKOB IMTPOBCIACHUA

B nenom ycnenrsoe, HO
coJieprKaniee OTeIbHBIe
IPOOEITBI TN

Ycnemnoe u
CHCTEMHOE UMEHNE
HaBBIKOB




B CHCTEMax
BOJOCHAOKEHUS
(BomOOTBEICHMUS)

cucTeMax OIICHKY Ka4eCTBa BOBI B

BOJIOCHA0KEHUS cucreMax

(BOZIOOTBEICHMST) BOJIOCHA0KEHHUS
(BOTOOTBEICHUS )

COTPOBOXKIAFOIIUCCS TPOBE/ICHUS OIICHKH
OTENLHBIMH OIIMOKAMHU KauecTBa BOJBI B
UMCHHUS TIPOBEICHUS cHucTeMax

OIIEHKM KAa4eCTBA BOALI B | BOJOCHAOXEHUS
cucTemMax (BOTOOTBEICHUS )
BOJIOCHA0KEHUS

(BOTOOTBEICHUS )

1.2.3. llIkaJjia oneHUBAHUSA

YPpOBEHb TOCTHKEHUI

OtMeTKa B 5-0aIbHOM IIKaIe

3auyTeHo/ HE 3a4TEHO

BBICOKHI «5»(OTIIYHO) 3a4TEHO

IPOJIBUHYTHIN «4»(xoporio) 3a4TE€HO

IOPOrOBBIN «3»(yI0BIETBOPUTEIHHO) 3a4TE€HO
HIDKE TIOPOTrOBOT'0 «2»(HeyIOBIETBOPUTENBHO) HE 3aYTCHO




2. TunoBble KOHTPOJbHBIC 3aJaHMs HWJIH HHBIC MaTe¢pHaJIbI, HGOﬁXO}II/IMLIe IJIA

OLlEHKH 3HAHWUH, YMEHMH,

HABBIKOB, XapaKTepU3yWIIUX JTanbl (GopMUPOBaAHUS

KOMIIETEHIIMI B nmpouecce OCBOCHUs OﬁpaSOBaTeﬂLHOﬁ MporpaMmal

THUITIOBBIE 3ATAHMSI JJISI TIPOBEJEHUSA ITIPOMEXYTOUYHOM ATTECTAIIVN:

2.1. 3auer

a) munosvie eonpocsi (Ipunosicenue 1)
0) Kpumepuu OYeHUBAHUSL

HpI/I OLICHKE 3HAHWH Ha 3a4eTe YUUTBIBACTCA:

1. YpoBeHs c(hopMUPOBAaHHOCTH KOMITETEHIIUH.
2. VYpoBeHb YCBOEHHS TEOPETHUECKUX IIOJIOKEHUM JHUCLUUIUIMHBI, IPAaBUIBHOCTD
(bopMyYIHUPOBKH OCHOBHBIX OHATUN M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepraia B 00beMe MPOTrpaMMbl.

4. .HOFI/IKa, CTPYKTYpa U I'paMOTHOCTDb U3JIOKCHUA BOIIPOCA.

5. YMeHue cBsA3aTh TEOPUIO € IIPAKTUKOMN.

6. YMmeHnue genath 0000IIEHNS, BEIBOILI.

Ne Ouenka Kpurtepuu ouenkun

n/m

1 OtnnyHO OTBeTHI Ha MOCTABIIEHHBIE BOIIPOCHI U3JIaraloTcs JOTHYHO,
MOCJICZIOBATENIBHO M HE TPEOYIOT JIONOJHUTEIBHBIX MOsICHeHUM. [1oHO
PacKpBIBAIOTCS IPUIMHHO-CIIEACTBEHHBIE CBS3H MEXK Ty SBICHUSIMH U
coObITHsIMU. [lenaroTcss 000CHOBaHHbBIE BBIBOJBI. JIeMOHCTPUPYIOTCS
riryOokue 3HaHHUs 0a30BBIX HOPMATUBHO-TIPABOBBIX akTOB. CoOII0NaI0TCS
HOPMBI JTUTEPATYPHOH pEYH.

2 Xoporo OTBETHI Ha TOCTABIIEHHBIE BOIIPOCHI M3JIaralOTCsl CUCTEMAaTU3UPOBAHO U

rocJyieZioBaTeNbHO. ba3oBble HOPMAaTHBHO-TIPABOBBIE aKThI
UCIIONB3YIOTCS, HO B HEJJOCTaTOUHOM 00beMe. Matepuai usjiaraercst
YBEPEHHO. PaCKpBITEI MPUUNHHO-CIEACTBEHHBIE CBA3H MEXKIY
SIBIICHUSAMH U COOBITHSIMU. [leMOHCTpUPYETCS yMEHHE aHAIU3UPOBATh
MaTepuai, OJIHaKO HE BCE BBIBOBI HOCAT apryMEHTHPOBAHHBIN U
JoKa3zaresbHbIN XapakTep. Cobi10al0TCsi HOpMBI JINTEPATypHOH pedu.

3 Y 10BNIETBOPUTENHHO

JlommyckaroTcst HapylIeHusl B OCIEA0BATENIBHOCTH U30keHMs. FiMetoTcs
YIIOMHHAHUS 00 OT/AEIbHBIX 0A30BBIX HOPMATUBHO-TIPABOBBIX aKTaX.
HenonHo packpbIBatoTCs NPUUUHHO-CIIEJCTBEHHBIE CBSI3U MEXIY
SIBIICHUSAMH U COOBITHSMU. JleMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS
BOIIPOCA, C TPYIOM pEIIAIOTCA KOHKPETHBIE 3a1aun. MMerores
3aTpyAHEHMS C BBIBOJAMU. J[OIyCcKaltOTCsl HapyLEHUs HOpM
JINTEPATYPHOHN pedH.

4 HeynoBnerBopurensHo

Marepuan nziaraercsi Herocjiae0BaTeIbHO, COMBUMBO, HE IIPEACTABIISET
ONPEJIEIICHHON CUCTEMBI 3HAHUH N0 AUCHUIUIMHE. He packpbIBarOTCs
MIPUYHNHHO-CIIEJICTBEHHBIE CBA3H MEXAY SIBICHUSAMHU U cOObITHsIMH. He
MIPOBOANTCS aHaNN3. BBIBOJBI 0TCYTCTBYIOT. OTBETHI Ha TOMOIHUTEIbHBIE
BOIIPOCHI OTCYTCTBYIOT. IMEIOTCSl 3aMETHBIE HAPYIIEHHUSI HOPM
JINTEPATYPHOU PEUH.

5 3aureHo

BricTaBnsercs mpu COOTBETCTBUHU IapaMeTpaM dK3aMEHAIIMOHHOM
IIKaJdbl HA YPOBHAX «OTIUYHOY, «XOPOIIO»,
«YAOBJIETBOPUTEIHHOY.

6 He 3aureno

BricTaBnsercs IIpu COOTBETCTBUHU ITapaMeTpaM 3K3aMeHaHI/IOHHOI71
IIKaJIbl Ha YPOBHC «HCYJOBJICTBOPUTCIILHOY.




THUITOBBIE 3AJAHUA JJIA ITPOBEAEHUA TEKYIIEI'O KOHTPOJIS:

2.2. Tect
@)  Mmunosou KOMNJiekm 3adanuil 0Jis 6x00H020 mecmuposanus ([Ipunoscenue 2)
MUNOBOI KOMNAEKM 3a0aHuUll 015 umo206020 mecmuposanusi (Llpunoosicenue 3)
0) Kpumepuu OyeHUBaHUsl

HpI/I OLICHKE 3HAHWH I10 pE3yabTaTaM TCCTOB YUUTBIBACTCA:

1. YpoBeHb CPOPMUPOBAHHOCTH KOMIETEHIIUH.
2. YpoBeHb YCBOEHHSI TEOPETUYECKHX TIOJIOKECHUN JUCHUILIUHBI, HPaBUIBHOCTH
(GOpMYIMPOBKY OCHOBHBIX MOHATHH U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
4 Jloruka, CTpyKTypa ¥ rpaMOTHOCTb U3JI0’KEHUs BOIIpOCa.
5. YMeHue cBS3aTh TEOPHIO C TPAKTUKOM.
6 YMeHue nestath 0000IICHHS, BEIBOIEI.

Ne Ouenka Kpurepun ouenkn

n/n

1 2 3
1 OTnuuHo €CJIM BBITIOTHEHBI CIICTYIOIINE YCIOBHSI:

- TaHbl IPaBUJILHBIE OTBETHI HE MeHee yeM Ha 90% BOIpocoB TecTa,
HCKJII0Yasi BOIPOCHI, Ha KOTOPbIE CTYAEHT JOJDKEH JaTh CBOOOIHBIM
OTBET;

Ha BCE BOIIPOCHI, IPEIOIAraole CBOOOJHbIN OTBET, CTYACHT Al
NIPABUJIbHBIN U MTOJIHBII OTBET.

2 Xoporio €CJI BBITIOTHEHBI CIICTYIOIINE YCIOBHSI:

- TaHBI IPaBUJILHBIE OTBETHI HE MEHEe YeM Ha 75% BOIIPOCOB TeCTa,
WCKITIOYasi BOIIPOCHI, Ha KOTOPBIE CTYACHT JOJDKEH NaTh CBOOOTHBIN
OTBET;

- Ha BCE€ BOIPOCHI, MPEATIOIATraloIIne CBOOOIHEIN OTBET,

CTYJIEHT Ja]l IPaBUIILHBINA OTBET, HO TOTTYCTHIT

HEe3HAaYUTEeIbHbIE OIMMOKH U HE MOKa3al He0OX0MMOH

TIOJTHOTHI.

3 Y 10BIETBOPUTEITHHO ©CJIU BBITTOJTHEHBI CIIEIYIONTNE YCIOBHS:

- TaHBI TpaBUJIbHBIE OTBETHI HE MeHee YeM Ha 50% BOIpPOCOB TecTa,
WCKJTIOYasi BOTIPOCKHI, HA KOTOpPbIE CTYACHT JIOJKEH JIaTh CBOOOIHEIH]
OTBET;
- Ha BCE BOTIPOCHI, TIPEIIIOJIaraolue CBOOOIHBII OTBET, CTYACHT Al
HENPOTUBOPEYMBBIN OTBET, WIIA TIPU OTBETE JIOIMYCTHII 3HAUYUTEIIbHbIE
HETOYHOCTH M HE MOKA3aJI TTOJTHOTHI.

4 HeyioBneTBOPUTENBHO | €CIIHM CTYIEHTOM HE BBIINOJIHEHBI YCIIOBHUS, IPEAINOIAraloIINE OLEHKY
«Y TOBIIETBOPUTEIHLHO.
5 3aureHo BricTaBnsercs mpy COOTBETCTBUH MapaMeTpaM 3K3aMEHAIIMOHHON

IIKAJTBI HA YPOBHSX «OTJIIMYHOY», «XOPOIIOY,
«YAOBJIETBOPUTEIHHOY.

6 He 3aureHo BricTaBnsercs npu COOTBETCTBUU apaMeTpaM HK3aMEHALIMOHHOMN
IIKAJIbl HA YPOBHE «HEYIOBJICTBOPUTEIHHO.
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3. IlepeyeHb M XapaKTepPHUCTHKH NPOLEAYPbl OLCHUBAHHWS 3HAHUH, YMEHWH,
HABBIKOB, XapPaKTEPHU3YIOIIUX 3TAMNbl (POPMHUPOBAHUA KOMIIETCHIHIA

[Iponienypa mnpoBeneHHs] TEKYIIETO KOHTPOJSA YCIEBAEMOCTH M MPOMEKYTOUYHOM
aTTecTallid OOYYaroIIMXCS IO AUCHUIUIMHE perjJaMeHTHPYeTCs JIOKaJbHbIM HOPMATHBHBIM

aKTOM.
IlepeyeHb U XapaKTePUCTHKA NPOUEAYP TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTECTAMU 1O AMCUUIINHE
[TepuoanuHOCTH
Haumenosanue H c1oco0 Bunrnl
Ne OLIEHOYHOTI'O [IPOBEICHUS BCTaBJIIEMBIX ®opmMma yuera
cpeacTBa 1101 (14% )31 OLICHOK
OLICHUBAHMUS
Pa3 B cemecTtp,
1 3auer 10 OKOHYaHUHU 3aureHo/He BEJOMOCTb, 3a4€THast
W3y4YEHUs 3a4TEHO KHIKKa, TOpT}oamo
JTUCIUILINHBI
ITo oxonuanuu | ITo maTubamIbHOM
2 Tecr HU3yYCHUS IIKAaJIC N JKypHaJ yCIEBAEMOCTH
pazzaena 3a4TCHO/HE MperoaBaTesist
JTUCIUILINHBI 3a4TECHO
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Ipunooicenue 1
TunoBbie BONMPOCHI K 3a4€Ty

3namo IIK-1.1, I1K-1.4:

1 JlaBieHue HACBIIIEHHOIO Mapa HaJl paCTBOPOM M €ro 3aBUCUMOCTh OT cOocTaBa. 3akoH Payis.

2 PacTBOpUMOCTH Ta30B B KUAKOCTAX. TemrmepaTypbl KUICHHS W 3aMep3aHus pa30aBlIeHHBIX
pacTBOPOB. DOYINOCKOMNHS U KPUOCKOTIHSL.

3 OcHOBHBIC TIOKazaTelW  CTENEHW  YHUCTOTHI  BOABL.  JKeCTKOCTh,  IIEIOYHOCTH,
OpPraHOJIEITUYECKUE CBOMCTBA BOJIbI, KHUCIOTHOOCHOBHBIE cBOMcTBa - nmokaszatens pH, XIIK u
BIIK.

4 MeToapl OYMCTKU CTOYHBIX BOJ.

5 Monstue I[TJIK, IT1IB, BCB, ux o6ocHoBaHue.

6.IlpenenpHO-A0MycTUMAasT KOHIIGHTpAIMs (CpeAHECYTOYHAs, MaKCUMAallbHAasl pa3oBasi) BPEAHBIX
BeriecTB B arMocdepe. CymmapHast KOHIICHTPAIIHS.

7.04ncTKa MPOMBIIUIEHHBIX T'a30B. PacyeT KOHIEHTpaluu 3arps3HSIONIMX BellecTB. BiusHue
Pa3TUYHBIX [TAPAMETPOB.

8.MeTobl OUMCTKU MTPOMBIIIIICHHBIX Ta30BbIX BEIOPOCOB.

9 Xumundeckuil aHaian3 oKpy»karoiei cpeapl KauecTBeHHBIN 1 KOJIMYECTBEHHBIN

10 [ducnepcubie cuctembl. Knaccudukamus aucnepcHsIx cucteM. VICTUHHBIE PacTBOPSI,
KOJUTOMJIHBIC PAaCTBOPBI, AUCIIEPCUH B SMYIbCUU. CTPOSCHUE KOJUTOUIHBIX YACTHII.

11. ’KecTkoCTb BOJIBI, BUBI KECTKOCTHU BOJIbI, METO/IbI OIIPEICTICHHUSI )KECTKOCTH BOJIBI.

13 Illemo4HOCTB, CYyXOl OCTATOK, OMIPEACIICHUE.

14 KucnotHo-ocHOBHBIE CBOiCTBa BoAbl. VMoHHOe mpousBeneHue BoOAbl. Bomopoanblit
nokaszareisib pH.

Ymyems: IIK-1.1, IIK-1.4.

15.0npenenenne 0OMEHHON €MKOCTH KaTHOHUTA.

16.YmMsryenue BOAbl METOJIOM U3BECTKOBAHHUSI.

17.0npenenenne kapOOHATHOM KECTKOCTU BOJIBI.

18.ITpubops! ans oT60pa pod BOIBI (6aATOMETPHI).

19.06e33apaxxnBaHne TPUPOIHBIX M CTOYHBIX BOJI.

20. OU3UKO-XMMHUYECKHE MPOLIECCHI yIaJeHHs U3 BOJbI MUKPOOPTaHU3MOB

21.0mpenenieHue BOAHOPACTBOPHUMOTO KAJIBIIUS M MATHUS

22.0rmpenienieHue XJIOpUIA-HOHOB B BOJIE

23.0npenenenne OKUCIIEMOCTH BOJIBI.

24. OnpeneneHre OMOT€HOB B BOJIE

25. OnpeneneHre KUCIOPOAA B BOJIE.

26. Onpenenenue BITK BogbI.

27. Onpenenenune XIIK BobI.

28. OnpeneneHue OpraHoNICNITHYECKUX MMOKa3aTeIei BOIbI.

29. Onpenenenne N3B.

Hmems nasvixku IN1K-1.1, IIK-1.4.:

30. Crioco0s! OLIEHKH KadecTBa aTMOC(HEPHOTO BO3TyXa.

31. CnocoObl OLIEHKM KayecTBa BOJIbI.
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Ipunoowcenue 2

TUnmoBO# KOMILIEKT 3aJaHUM /151 BXOJHOTO TeCTUPOBAHUS

1. Kucnomnocmu 600wl 00ycnosnena:.

a) HaJIMYKUEM B BOJIE BEIIECTB, PEArupyOIIUX C THAPOKCUA-UOHAMU
0) 3arps3HEHHOCTBIO BOJIbI CEPHOM KHCIIOTON

B) HAJIMYMEM B BOJIC BEILIECTB, COJACPIKAIIMX THIPOKCHU]I-UOH, a TAK)XKE Pearupyroumx ¢
CUWJIBHBIMU KUCIIOTAMHU

') HaJJMYKEM B BOJIe PACTBOPEHHOIO KUCIOPOa

3. Booopoonwiit noxkazamens pH — 3mo:

a) KOHLIGHTpAIHsI CUIIbHBIX KUCIIOT B BOJIE

0) oTpuLaTeNnbHBIN IorapudM coaep kaHusi HOHOB BOJIOPOIa

B) KOHIICHTpAIMS CJIa0bIX KUCIOT B BOJIE

I') IPEBBILLIEHUE TOMYCTUMOTO COJIEP>KAHUS KUCIIOT B BOJIE

4. Ilpo3paunocms 6006l onpeodensom:

a) 6apomeTpom

0) 6aTomeTpoM

B) MHIUKATOPHOU TPyOKOU

T') IO BBICOTE BOJIHOTO CTOJI0a

5. Obwas sncecmkocms 600bl 00YC10671€HA COOEPHCAHUEM:

a) KATHOHOB KAJIBLIUSI M MATHUS

0) kapOoHaT- ¥ TUIPOKapOOHAT-UOHOB

B) HEPACTBOPUMBIX COJIEH

') pPAaCTBOPEHHBIX COJIECH

5.B pesynomame peaxyuu, meiicoy KaKuUMu 6eUjeCmeamu Modcem nojaydumsca Kucioma:
a) SOz u HO B)NaCl u AgNOs

6)CO u HO 1) KCl u NaOH

6.Cumeon xumuueckozo r1emenma MazHus

al) Mn r) Mg
0) Mo 1) Md
7. Memunopansicem Mo}CHO PACRO3HAMb
a)COJITHYIO KHCIIOTY B) BOAY
0) runpoxcun xenesa (I11) r) okcua kpemuus (IV)

8. Xumuueckue ceoiicmea 600bl He UCROIL3YIOMCA RPU NOTYHUEHUU
a) 1IeJI0Yel U3 OCHOBHBIX OKCHJIOB
0) KMCIIOT U3 KHCIOTHBIX OKCHJIOB
B) METAJUIOB U3 UX OKCHUJIOB
T') BOAOPOJa M KUCIOPOAA SIEKTPOIU30M BOJHBIX PACTBOPOB
9. Ilpu e3aumoodeiicmeuu 1 monv azoma u 1 monv kuciopoda noznomunoce 180 k/c
mennomol. TepPMOXUMHUECKOE YPAaBHEHHE ITON PeaKkIuu
a) N+ O = NO + 180 x/]x
6) N+ O = NO - 180 &/l
B) N2 + O2 = 2NO + 180 x/Ix
r) N2 + O2 = 2NO - 180 x/Ix
10. Kucnopoo eé3aumooeiicmgyem c
a) BoJIOM B) (hochopom
0) ru1aTuHOM ') OKCUJIOM MarHus
11.0cnognvie ceoiicmea okcuda mazHus 6bIpax;ceHvl CUIbHEE, YeM OCHOGHbLE CEOIICMEA
a) okcuaa Oeprinns
0) oxcuaa HaTpuUs
B) OKCHJIA KaJTbITHsI
') OKCHJIa KaJIHs
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12.Coeounenuamu c KosaneHmmnoil HENOAAPHOU U UOHHOU CEA3bI0 AGTAIOMCA
COOMEemcmeeHHo

a) okcun pocdopa U OKCUI HATPHS

0) XJI0puI HATPHS U XJIOP

B) a30T | CyJIb(UI HATPUS

T') XJIOPU]I KaJbIHs U XJIOPOBOAOPO

13. IIpu nazpesanuu zudpoxcud meou(ll) ecmynaem 6 peaxkyuio

a) COeIMHEHUS

0) 3amenieHus

B) Pa3JI0KEHUS

') FOpeHUs

14. Omnocumenwvnoe cooepicanue Kuciopooa 6 600e, 6blpaxzceHHOe 8 NPOUECHMAX €20
HOPMAIbHO20 COOEPIHCAHUA U HA3LIBACHICA:

a) KOHLIEHTpalKel pacCTBOPEHHOI0 KUCIOPoa

0) OMOXUMHYECKUM MOTPEOICHUEM KUCIOPOIa

B) CTEIIEHBIO HACKIIIEHUS KUCIOPOIOM

I') IEpMaHTaHATHON OKHUCIISIEMOCTBIO

15. Kaxoe u3 npugedennuix ypasnenuii peakyuu xapaxKmepusyem 00Hy uz cmaouil
onpeodeneHus pacmeopennozo Kuciopooa?

a) HCO3 + H* = CO2 + H20

0) 2KCgHs04 + 10 K2Cr207 + 41 H2SO4 = 16CO;2 + 46H20 + 10Cr(SO4)3 + 11K2S04
B) Ag” + Cl'= AgCl

r) 2 + 25,03% = 21" + S406>

16. Konuuecmeo monw éewecmea, cooeprcaujeecs 6 1 1umpe pacmeopumens Ha3vléaemcsa
a) MOJISIpHAsi KOHIICHTPAIUs

0) MoJsipHasi KOHIIEHTpAIHsI SKBUBAJICHTA

B) MOJIbHAs J10JIs

T') MOJISTTbHAS. KOHIICHTPAIUs

17. Konuuecmeo monw éewgecmea, cooeprrcawieeca ¢ 1 numpe pacmeopa Hazvleaemcs
a) MOJISIpHasi KOHIIEHTpaIus

0) MOJIsIpHAsT KOHIIEHTPAIIUS YKBUBAJICHTA

B) MOJIBHAS JTOJIS

T') MOJISTbHAST KOHIICHTPAITUS

18. Booa umeem cpeonioro rsncecmkocms 6 ouanazone:

a)or 0 1o 3 °XK

0) oT 3 10 6 2K

B) oT 6 10 10 XK

r) 6omee 10 2K

19. Booa aensemcsa scecmkoii 6 ouanazone:

a)or 0 1o 3 XK

6) ot 3 o 6 “K

B) oT 6 10 10 2K

r) 6onee 10 2K

20.B nopaoke ycunenun nemMemaaiuieckux c80lCme XumuiecKue 3nemeHmol pacnoioHcetsl
6 paoy

a)P—-S— CI B)O—S—Se

6)N—-P—->As rnS—P—-=5i

21.Amom xnopa umeem pacnpeoenenue 11eKMPOHOE RO CLOAM:

a)2,8,5 B)2,8,6

0)2,8,7 r)2,8,8

22. B coedunenuu ¢ 8000p00om cmenenb OKUCIeHUs -2 8ce20a umeenm Kaxicovlil u3 08yx
XUMUYECKUX ITNIEMEHMOG:
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a) O, S B) O, C

6)S, N r) S, Cl

23. Peakuus 2openus ammuaxa, ypasnenue komopou 4NH3 + 302 = 2Nz + 6H20 +Q,
A615emces peakyueil

a).0e3 U3MEHEHUS CTENIEHEN OKUCIICHUS, KATATUTUUYECKOM, SK30TEPMHUUECKOM

0).c UI3MEHEHUEM CTETIeHEN OKUCIICHHU S, HeKaTAIUTUYECKON, IHIOTEPMUYECKOM

B).C U3MEHEHHEM CTEIIEHEN OKHUCIIEHUS, HEKATaJIUTUUECKOM, SK30TEpMUYECKON

r)0e3 U3MEHEHHUS CTEeNEHEeH OKUCIICHMSI, HEeKaTaTUTUYECKO, SK30TepMHUUECKON

24. Honvl 6000po0da u KUCIO0MHO20 OCIAMKA RPU INEKMPOTUMUYECKOU OUCCOUUAUUU
oopazyrom

a).NaH2P04 u NasP04 B) HNOs 1 NH3

6).H2S04 mu HBr r) K2Si03 u HC1

25. B coomeemcmeéuu ¢ cokpauwieHnblm  uonHvlm  ypasnenuem Cu’t+ 20H =
Cu(OH); é3aumooeiicmeyrom

a).CuS04 u Fe(OH)2 B) Cu2S03 u NaOH

6).CuClz u Ca(OH)2 r) KOH u CuzS

26. Okcuod maznus peazupyem c

a) .CuO B) HNO:s

6).Ca(OH): r) KOH

217. Ocnoeanue u cotb 00pa3yOmMcsa NPU 63aUMo0eiicmeun

A.Ba(OH)2 u KNOs 3) Cu(OH)2 u ZnCl;

Bb.NaOH u Fe2(S04)s 4) KOH u H2S04

29. B nepuoode nememannuueckue c80lcmea XuMuieckKux 371eMeHmoe ¢ yeeauueHuem
AMOMHO20 HOMEDPA YCUTUBAIOM S, HOMOMY YO

a).HE U3MEHSETCS YHMCIIO JIEKTPOHHBIX CIIOEB B aTOME

0).M3MEHsIeTCS BaJICHTHOCTh 2JIEMEHTOB B BOJAOPOIHBIX COSTUHEHHSIX
B).YMEHBUIAETCS YUCIIO 3JIEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CII0S

T).yBEIMYUBACTCS YUCIIO ANEKTPOHOB BHEIIHETO 3JIEKTPOHHOTO CIIOS

30. Haubonee onachvim memaniom 01a 4ei08eKd U3 NepeuucieHHbIX AGIACMCA:

a) IMHK

0) Menb

I') CBHHEI]
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Ipunooxcenue 3
TUNMOBOH KOMILIEKT 3aaHUM VISl MTOTOBOI'0 TeCTUPOBAHUS

3nams I1K-1
1. Umo uzyuaem cuopoxumus:

a) XUMHUYECKHE PEaKI1H, TPOUCXO/ISIIIE B BOJHBIX 9KOCHCTEMAX

0) GU3NKO-XMMHYECKHE PEAKIIUH, IIPOUCXOISIIIE B BOJHBIX 3KOCHCTEMaX

B)IPOLIECCHI, MPOUCXOSAIINE B BOAHBIX IPOCTPAHCTBAX U JIBUKEHUE BOJbI B IPUPOJIE

T') IPOIIECCHI , MPOUCXOASAIINE B CUCTEMaX BOJOCHA0KEHHUS U BOJOOTBEICHUS

2. Umo uzyuaem 600nana muxkpoouonocusn?

a) Mop¢hosoruio U (U3UOJIOTHI0 MUKPOOPTaHU3MOB U UX POJb B (POPMHUPOBAHUHU KadyecTBa
BOJIbI

0) poJib MUKPOOPTaHU3MOB C TIPOLIECCaX CaMOOYHILEHHS BOIOEMOB
B) CTPOCHHME M KHM3HEICATEIbHOCTh MUKPOOPIaHW3MOB B YHMCTBIX M 3arpsi3HEHHBIX BOJAX,
HAIpPaBJIEHHOCTh U 3aKOHOMEPHOCTH IIpOLEcca CaMOOYMIIEHUS BO3MOKHOCTb HCIOJIb30BAaHUS
MHUKPOOPIaHU3MOB B KAYECTBE MHIUKATOPOB CTEIICHU 3arpsI3HEHUS BOJIbI
I') MUKPOOPraHU3MbI OTKPBITBIX BOJOEMOB U HX POJb KaK MHAMKATOPOB KadyTBa BOABI JUIS
BOJIONOTpeOUTENEH U BOAONOIb30BaTEIEH
3. Kauecmeo 600v1- 3mo..
a) XapaKTepUCTUKA COCTaBa U CBOMCTB BOJIbI, ONPEAEISIONIAs IPUTOIHOCTh €€ /Uil KOHKPETHBIX
BUJIOB BOJIOTIOJIb30BaHUS
0) colepkaHue BpPEAHbBIX BEIIECTB B BOJHOM cpesie
B) coziepkaHue B Bojie 00JIE3HETBOPHBIX MUKPOOPTaHU3MOB
I') XapaKTepUCTUKAa XMMUYECKOI'0 COCTaBa PUPOJHBIX BOJ
4.Kakue ceoiicmea 600bl omuocam K xumuueckum?
a) BOJIa pearupyer ¢ aKTUBHBIMU MeTajllaMH, 00pa3ys pacTBOPUMbIE IT'MIPOKCUABI METAIJIOB U
KHCIIOPOJL.
0) moj AeHCTBMEM IOCTOSIHHOTO 3JEKTPUYECKOr0 TOKa WM BBICOKOH TeMIepaTrypbl Boja
paznaraercsi Ha BOJOpOJ U METaH
B) BOJIa pearupyer MOYTH CO BCEMH OKCHIaMU HEMETAJUIOB, 00pa3ys KUCIOTHI.
I) BOJla pearupyer ¢ MeHee aKTUBHBIMU METaJlJIaMU IIPU HarpeBaHUH, 00pa3yoTCs TUAPOKCUIbI
METAJIJIOB U YTJIEPOLI.
5.Kakue ceoitcmea 60061 omnocam K ¢puzuueckum?
@) HaJIM4ue 1BETa, 3a1axa, BKyca, HECTOMKOE BEIIECTBO, YHUBEPCAIBHBIM PaCTBOPUTEID;
0) XOpouUIOo MPOBOAUT AJIEKTPUUECTBO, TeMieparypa kumnenus Bbime 100 °C, npu HarpeBaHus
pacimpseTcs, Ipyu OXJIAXKICHUN COKUMAETCS;
6) HM3Kas TEIUIONPOBOJIHOCTb, O€3 3araxa, 1BeTa, BKyca, cjaadas 3J1eKTpOIPOBOAHOCTb;
2) Temnieparypa miuasnenus 0 °C, mioxas JeTy4ecTb, yHUBepCalbHbIH PacTBOPHUTENb, O€3 3amaxa,
1[BETa, BKYyca, ciabdasi 3JIEKTPONPOBOIHOCTh, XMMUYECKU CTOMKOE BEIIECTBO.
6.9mo makoe 31eKmpou3 pacniagoe?
a) OKHUCJIUTEJIBbHBIA IMpOIECC, KOTOPbI MPOBOAUTCS B HEUTpaJIbHON cpele W B MPHUCYTCTBUU
OYEHb €1a00T0 AIEKTPOJINTA;
0) OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIA MPOLECC, KOTOPHI MPOBOAUTCS B HEUTpadbHOW U
KHCJIOTHOM cpeiax B IPUCYTCTBUU MHEPTHOT'O DJIEKTPOJIUTA,
B) OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN TMpoliecc, KOTOPBIH MNPOBOAUTCA B HEHUTPaJIbHOM,
IIEJIOYHOM U KMCIOTHOH cpefax B IPUCYTCTBUM UHEPTHOI'O AJIEKTPOJIUTA.
7.9mo omnocumcs K oucnepcHovim cucmemam?
a) KOJUIOMJIHBIE PacTBOPBI, COCTOSIIME W3 OAHOHM (ha3bl, MOBEPXHOCTH pasjena y KOTOPBIX
CHJIBHO pa3BUTA.
0) cucCTeMbl, COCTOsIIME U3 pa3ApoOIeHHBIX YaCTHII, paclpe/lelIeHHbIX B OKpYy’Kalollel cpene:
ra3ax, *HUJKOCTSX, TBEPAbIX TeJax.
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B) CHCTEMBI, COCTOSIIME W3 IEJBbIX YAaCTHIl, PACIpPECICHHBIX B OKPYXKAIOUIEH cpene: rasax,
KHJIKOCTSX, TBEPJIBIX TEJax.

8.Ymo makoe «ocmoc»?

a) ATO OCMOTHYECKOE JaBliCHHWE, OOECIICUMBAIONICE YIMPYrOCTh M AJIACTHYHOCTh TKAaHEH W
uMeroIee 0oJbIIOe 3HAYCHHUE B JKU3HEIEATEIIBHOCTH KUBOTHBIX U PACTUTEIHHBIX OPraHU3MOB;
0) 9TO OCMOTHYECKas IUIOTHOCTh, OOECIICYMBAOIIEE YINPYrOCTh W AJNACTHYHOCTh TKAaHEH W
uMeroIee 0OJIbIIOe 3HAYCHUE B )KU3HEIEATEIIBHOCTH JKUBOTHBIX M PACTHTEIBHBIX OPTaHU3MOB;
B) 3TO OCMOTHYECKOE HATsDKEHHE, OOecIeuuBaroliee yInpyrocTb M 3JaCTUYHOCTh TKaHEH W
uMeroIIee 0OJIbIIOe 3HAYCHUE B JKU3HEICATEIIBHOCTH JKUBOTHBIX M PACTUTEIHHBIX OPTaHU3MOB.
9.Ymo makoe konuenmpauun éeujecmea?

@) OTHOIICHUE KOJIMYECTBA WJIM MAaCChl BEIIECTBA, COJEPIKAIICTOCS B CHUCTEME, K 00BheMy HIIU
Macce ITOH CUCTEMBI;

0) OTHOIIIEHUE KOJHMYECTBA BOJBI, COJEPIKAIIETOCS B CHUCTEME, K O0BbEMYy WM Macce 3TOH
CHCTEMBI;

6) OTHOIIICHWE KOJHMYECTBA BOJBI M MacChl BEIIECTBA, COACPIKAIIETOCS B CHCTEME, K 00beMy
BOJIbI ATOW CHCTEMBI.

10.Konnouonsie cucmemut smo?

a) JIUCIIEPCHBIC CUCTEMBI, B KOTOPBIX pa3Mep vacTuil ¢a3el oT 100 10 1 HM, YacTHIIBI HE BUIHBI
HEBOOPYKEHHBIM TJ1a30M, U (pa3a u cpea pa3AelsatoTcs ¢ TPYIOM B MPOIECCEe OTCTANBAHUS,

0) AMcHiepCHBIC CHCTEMBI, B KOTOPBIX pa3mep yactuil ¢a3el oT 10 10 1 HM, YaCTUIIBI HE BHJIHBI
HEBOOPYKEHHBIM TJIa30M, U (pa3a u cpeia pa3AelsatoTcs ¢ TPYIOM B MPOIECCEe OTCTANBAHUS,

B) TUCIIEPCHBIC CUCTEMBI, B KOTOPBIX pa3Mep 4actull gas3sl oT 10 1o 1 HM, 4acTUIBI HE BUIHBI
HEBOOPYKEHHBIM TJIa30M, U (pa3a v cpe/ia XOpoIo pa3AeiisaioTCs B MPOIECCE OTCTAaUBAHUS.
11.Ymo makoe npoyecc o3onuposanusn?

a) TEXHOJIOTUSI OYUCTKH, OCHOBAHHAsI HA UCIIOJb30BAHUU T'a3a 030HA — CHJIBHOTO OKHCIIUTEIIS.

0) TEXHOJIOTHSI OYMCTKU, OCHOBAaHHAsI HA MCIIOJIB30BAHUH T'a3a a30Ta — CUIIBHOTO OKUCIIUTEIIS.

B) TEXHOJIOTHS OYMCTKH, OCHOBAaHHAs Ha MCIIOJIb30BAHUH Ta3a 030HA M XJIOpa.

12.B uem 3aknrouaemcs mepmuueckuii memoo ooezsaparcusanun?

a) 3TO KOMIUICKC MEPOIIPHUATHIA, HANPaBICHHBI HA YHUYTOXKEHUE WU YAAJICHUS BO3OyIUTEICH
3a00JIeBaHUI B OKPYKAIOIIEH cpeie.

0) 2TO KOMIUIEKC MEpPOTPHSTHIA, HANPABICHHBIH HAa YHHYTOXKCHUE WU YIAJICHUS Mycopa,
MPEeIMETOB, HE UMEBIINX IIEHHOCTHU MOCPEICTBOM HU3KUX TEMIIeparTyp;

B) 9TO KOMIUIEKC MEpPONPHUATHN, HANPABICHHBIH HAa YHUYTOXXCHUE WIIU YAAJICHUS MycCopa,
MPEIMETOB, HE UMEBIINX IIEHHOCTHU MOCPEICTBOM CXKUTAHMUSL.

13.B uem 3aknrouaemcsa npoyecc onpecHeHus 600bl?

a) yJaJleHWe W3 BOJIbI PACTBOPEHHBIX B HEW COJIeH C LebI0 CAeNaTh €€ MPUTOJHON IS MUThS
WJTH JUTSI BBITIOJTHEHUS OTIPE/ICTICHHBIX TEXHUYECKHX 33]1aY;

0) mporiecc moIorpeBa BOJHOTO pacTBOpa A0 KUIEHUs, 0TOOpa o0pa3yrolierocs BOISHOTO mapa
¥ €T0 KOHJICHCAIUH;

B) 00a BapHaHTa BEpHBHI.

14.Ilpoyecc aocopouuu smo?

a)  TOTJIOLIEHHE Ta3000pa3HbIX WM PACTBOPEHHBIX BEIIECTB TMOBEPXHOCTHIO TBEPAOTO
BEIIECTBA, TPUMCHSICTCS JUISI OYUCTKH ITPUMECEH;

0) KOHIICHTPUPOBAaHHE BEIECTBA HA MOBEPXHOCTH WJIH B 00BEME TBEPAOrO Tela, B JaHHOM
MPOIIECCe YIYBCTBYIOT KaK MHHHMYM JIBa KOMITOHCHTA;

B) YHUBEPCAJIBHBI METOJ], MO3BOJSIONINI IMOJTHOCTHIO HW3BJIEYh NPUMECh U3 Ta30BOM WU
KHUJIKOU Cpeibl, KOHIICHTPUPOBAHHE BEIIECTBA HA MIOBEPXHOCTH WM B 00BEME TBEPJIOTO TeJa, B
JAHHOM TPOLIECCE YIYBCTBYIOT KaK MUHMMYM JIBa KOMIIOHEHTA.

15. Ilepmanzanammuyio oKuciaemocms onpeoensom:

a) meronom Kybemns

6) meTostom Bynausuca

B) MeTofoM Bunkiepa
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r) MmeTogoM Maiiepa

16. /{na onpedenenusn codeprcanus é 600e KAMUOHOB Hcele3d NPUMEHAIOM PEAKMUG:
a) HATpaT cepedpa

0) peaktuB Heccrepa

B) OpTO-(heHaHTPOJIUH

r) Tpusnon b

17. /lna onpeoenenusn cooeprcanusn 6 600e KAMUOHO8 AMMOHUA RPUMEHAION PEAKMUB:
a) HUTpaT cepedpa

0) peaktuB Heccnepa

B) OpTO-(E€HAHTPOJIUH

r) Tpuiion b

18. Ilpu onpeoenenuu cooepicanusn 6 600e KapOOHAMOE UCHOIb3YEMCA KUCIOMHO-0CHOBHOU
UHOUKamop:.

a) CMEUIaHHBIA UHAUKATOP

0) nakmyc

B) METHJIOBBIA OpaH)KEBBII

r) heHondTanenH

19. H3 nepeuucnennsvix 2udpoxumuueckux nokazameJeii HenOCPeOCMEEeHHO HA Mecme npu
omoope npod peKomeHOyemcs onpeodesimy.

a) B3BEIICHHbIE BEIIECTBA

0) xJ10pUIBI

B) KQJIbIIMA U MarHui

r) oproocdarsr

20. Kakoui pakmop cnocodcmeyem cHudzceHUI0 KOHUEHMPAuUU pacmeopeHHo20 KUciopooda 6
6oo0e?

a) MOHM)XEHUE TEMIIEPATyPhl BOIBI

0) MOCTYIJICHHE OPTaHUYECKUX BEIIECTB

B) TMOBBIIIEHHE aTMOC(EPHOTO 1aBICHUS

') YMCHBIIICHNE YHCIICHHOCTH JKHBOTHBIX B BOJIOEME

21. K cHustcenuto cooeprcanus pacmeopennozo Kuciopooa 6 600e npusooum:

a) IOCTYIUICHUE B BOJIOEM JIOKJIE€BOU M TaJOU BOJIBI

0) MOBBIIIIEHNE MHTEHCUBHOCTH (DOTOCHHTE3a BOAHBIX PACTCHUN

B) MPOILIECCHI OKUCIICHUSI OPTaHUYECKUX OCTATKOB

T') UHTEHCUBHBIM KOHTAKT C BO3AYXOM

22. H3 nepeuucnennvix zuopoxumuueckux nokazamenei HE omnocumcs
0p2aHOIenMuUYecKuM:

a) IIBETHOCTH

0) MyTHOCTb

B) 3amax

r) pH

23.3a0epotcanue nepacmeopeHHbIX npumeceil U3 CIOYHbBIX 600 OCYULECMBIACHICA MEMOOOM:
a). PU3HKO-XUMHUUYECKHM;

0). OMOJIOTUYECKON OYUCTKH;

B). TTyOOKOW OYUCTKU;

T'). MEXaHUYECKOW OYHCTKHU

24.Memoo ouucmku cmo4HbIX 600 OM PACHIBOPEHHBIX OPZAHUYECKUX COEOUHCHUII,
OCHOGAHHBIX HA HCUZHEOEAMETbHOCIU OP2AHUIMA HA3bIBACHICA:

a). MEXaHHYECKUM;

0). OMOJIOTHYECKUM;

B). GU3UKO-XUMHYECKUM;

T).3JI€KTPOJIH3a.
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26. Buoxumuueckue memoosvl 0OUUCMKU CHIOUHBIX 600 UCNOJIb3YION OKUCTEHUE OP2AHUYECKUX
eeuecme:.

a). MUKPOOPTaHU3MaMU;

0). pusnueckuMu mporeccamMus;

B). KUCIIOPOIOM;

T). XUMHUYECKUMHU peareHTaMu

27. 3adeprcanue HepacmeopeHHbIX npUMeceil U3 CHOYHBIX 600 OCYU{ECHIBIIACMCA MEMOOOM.
a). PU3UKO-XUMHUUYECKHM;

0). OMOJIOrMYECKOM OYMCTKU;

B). TITyOOKOW OYHMCTKH;

T'). MEXaHUYECKON OUYUCTKH

28. B cenmukax, 08yXvApyCHbIX OMCMOUHUKAX, MEMAHMEHKAX, 0CA0OK N008EP2ACMCA:
a). 00€3BOKHUBAHMIO;

0). a3poOHOMY COpakKMBaHHUIO;

B). OTCTaUBaHUIO;

4. aHa’pOOHOMY COpaKUBAHUIO

29. Konuuecmeo nepsuunozo ocaoka c nogviuieHuem Ippekma pabomeol nepeutHbIX
OMCMOUHUKOG:

a). 1. ocraercs HEM3MEHHBIM;

0). yBeIM4YHBaeTCs;

B).. YMEHBIIIAETCS;

30. Buokoazynayusa cmo4HbIX 600 6 NEPEBUUHBIX OMCHOUHUKAX UIMEHAem I ghekm
0CadXCOCHUSA NO CPAGHEHUIO C 0ObIYHBIM OMCMAUBAHUEM .

a). HE U3MEHSICT;

0). yMEHBIIAET;

B).. YBEJIIMYUBAET;

4. HE BIUSICT

31. BepmuxkansHnsie omcmoiuHUKU RPUMEHAIOMCA RPU RPOU3E0OUM EIbHOCIU CHIAHUUU,
mulc. m3/cym

a). He menee 10;

0). He 6oiee 30;

B). meHee 20;

r). He Oonee 20.

32.Aapomenku be3 pezenepayuu NPUMEHUMbL RPU UCXOOHOU MAKCUMANLHOU 8e/IUYUHE
BITKnonH, mr/i:

a). 200;

0). >300;

B). <100;

r). <150.

33. Yacmp 636euieHnbIX euiecne, NAOAIOUWUX HA OHO OMCMOIHO020 YUAUHOPA 3a 24
OMCMAaUGanUs 6 NOKOe HA3bIBACHCA:

a). HEpacTBOPHUMBbIE BEIIECTBA;

0). ocajoK;

B). OCEJIAOIINE BEIIECTBA;

I'). B3BEIICHHBIC BEIIECTBA.

34. B cxemy ouucmnoii cmanyuu, npouzsooumenvnocmsio menee 100 moic. m3/cym ¢
Kauecmee coopyHceHuil Ouon02u4ecKoll OUUCmKU 6X00AMm.

1. asporeHku;

6). mons punabTpanuy;

B). OMOQMIIBTPHL;

r). a3po(UIBTPHIL.
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35. Ilpu ycmanoexe 00 mpex papouux peuiemok ¢ MexaHuz3uposaHHbIMU 2padaamu, Yucio
Pe3epeHbIx peutemoK HeodX00UuMO NPUHUMAMD .

a). 103;

0).. 2;

B). 1,

T). CBBIIIE 3.

36. IlIpu npouszeodumenvnocmu ouucmuou cmanyuu donee 100 moic. m3/cym npunumaromcs
OMCMOUHUKU:

a). paJuaibHbIC;

0). TOHKOCJIOMHBIE;

3. BEpTUKAJIbHBIE;

4.ropu3oHTaIbHbIE.

37. B 3-XKopuoopHwix aspomenKax MaKkCumMaibHas cmenens pezeHepayuu una pasna, %
a). 50;

0). 67;

B). 795;

r). 25;

). 339.

38./[na mepmogpunvnozo pexcuma 06padomku 0cadkos CmoyHvIX 600 memnepamypa
RpUHUMAEmCA 8 npedeax.

a). 15-20°C;

0). 33-43°C;

B). 30-35°C;

r). 50-550°C.

39. Ilo kakum nokazamenam onpeoensiemcsa cmeneHsb 3azpA3HEeHHOCIU CIOYHbBIX 6002
a) OpraHoJienTHYeCcKue, (HU3UKO-XUMUIECKHE

0) opranonentTuyeckue, GPU3NKO-XUMHUIECKHIE, KOTMIECTBO PACTBOPEHHBIX OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB, KOJIMYECTBO HEPACTBOPEHHBIX MEJIKO- U KPYIHOAUCIIEPCHBIX YaCTHUI]
B) LIBET, 3amax, MyTHOCTb, pH, TeMnepaTypa

I') OpraHojienTHYeckue, GU3NKO-XUMHUECKUE, KOJIMYECTBO PACTBOPEHHBIX OPraHUYECKHX U
HEOPraHMYECKUX BEIIECTB

1) HET MPaBUJIBHOI'O OTBETA

40. Kaxue nokazamenu cmouHnoil 600bl OMHOCAMCA K OPZAHOIENMUYeCKUM?

a) BKYC, LIBET, 3arax

0) aneKkTponpoBoAHOCTH, pH, TeMneparypa

B) KOJIMYECTBO HEPACTBOPEHHBIX YACTHUI] B BOJE

T') CoJiepKaHNEe OPTaHNYECKUX BEIIECTB

) HET MPaBUJILHOI'O OTBETA

41.Ha ckonvKo 2pynn densamcsa cmoyuHbvle 6006l NO 6U0Y 3a2PAZHEHUI CO2NACHO
knaccugpurkayuu Kynvcxkozo?

a)2

6) 3

B) 6

r)4
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42. Kakum memooom MOMCHO oOUUCMUMbL CHIOUHYIO 600Y, 3A2PAZHEHHYI0 MENKUMU
nepacmeopennvimu wacmuyamu paimepom 10° — 107 cm?

a) Koarymnsius, QIOKYISIIH

0) oTcranBaHus, GUILTPOBAHHE

B) OMOXMMHYECKUE METO/IbI

r) agcopOumsi, PIOKYIAIUS

1) B U T IPaBUJIbHBIC
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43. Kakue memoovl npuUMeHAIOMCA 0N OYUCMKU CHIOYHBIX 600 OM PACHIBOPEHHBIX
opeanuuecKkux eeuecma?

a) agcopOmwsi, eperoHKa, OMOXUMHUYECKUE METOIbI

0) MEXaHUYECKHE METO/IbI

B) KOAryJsiius, QIOKYIISIIUS, aICOPOIIHS

r) axcopOuusi, iortarus, GUILTpOBaAaHUE

1) B U T IpaBUJIbHBIE

44. K Kkaxoit zpynne cmo4HbIX 600 OMHOCUMICA 6004 3A2PA3HEHHA HEPACMEOPEHHBIMU
yacmuyamu pazmepom 10° — 107 cm?

a)l

0) IV

B) II

r) III

x) VI

43. K kakoit zpynne cmouHblxX 600 OMHOCUMCA 6004, 342PAIHEHHAA PACMEOPEHHBIMU
opeanuuecKkumu eeujecmeamu?

a) IV

0) 1

B) Il

r) I

n) VI

45. Kakum mMemooom MOHCHO 0UUCMUMb 800Y, 3A2PAZHEHHYI0 HEPACM EOPEHHbBIMU
yacmuyamu pazmepom 10 —10° cm?

a) OMoJIorNYecKue

0) oTcTauBaHue

B) azcopOIus

I') XUMUYECKHE

J1) FOHOOOMEHHBIC

46. Kakum memooom MOMCHO OYUCHUMb CHIOUHYIO 800Y, 3AZPAZHEHHYI0 PACHI8OPEHHbIMU
HeopzanuuecKkumu eeuwjecmeamu ?

a) punpTpoBaHUE

0) oTcTanBaHue, LIEHTPU(YTUPOBAHHE

B) HEHTpaIM3aIsi, HOHOOOMEHHBIE METO/IbI

I') KoaryJsiust, GiIoKyIsnus

1) a u O mpaBUJIbHbBIE

47.0cHosHble MemOoObl YIyuUIeHUA KAYeCmaa 600blL:

a)OTPECHEHUE U YMSTUCHHE

b)pTopupoBanue u o6e33apakuBaHue

¢)o0be3xene30BaHne U 00e33apakiBaHe

48.K cneyuanvnvim memooam oopadoomku 6006l OMHOCAMCA.

a) KoaryJupoBaHue U (GUIbTPAIUS

0)o06e33apaxkuBaHue

B)J1€3010paIUs

T')OCBETJICHUE

49. Dnuoemuonozuueckoe 3navenue 600bl ONPEOENACMCA.

a)BO3MOKHOCTHIO BO3SHUKHOBEHUS BOJIHBIX BCIBIIIEK KUIIEYHBIX WHDEKIIHIA
0)BO3HUKHOBEHUEM T€IIbBMHUHTO30B

B)BO3HUKHOBEHHEM BOJIHO-HUTPATHONH METTEMOTIO0NHEMUN

50.Koceennbvie nokazamenu 0u02eHH020 3A2PA3ZHEHUA 6000E€MOG.

a)o011as MUHEepaTu3aus

0)cojiepkaHue COJICH aMMOHHSI, HHTPUTOB, HUTPATOBC)KOHIIEHTpanus (Gropa u ioaa
B)0OII1ast )KECTKOCTh
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Ymemo IIK-1:
51. Ouenume pezynomam 00e33aparxcuéanus 600vl, eciu: oodujee YUcio KoaughopmHvix
oaxkmepuu — 10, yucno muxpoopzanuzmoe 6 1 mn — 200, Konyenmpayus ceA3aHHO20
ocmamounozo xnopa — 0.6 m2/n.
a) BOJa MMpUrogHa JJisi IMTbEBOI0 BOIIOCHEIG)KGHI/ISI
0) BOJa MpHUTroHA JUIS XO3IHCTBEHHOTO BOJJOCHAOKECHHUS
B) BOJIa TPUTOJTHA JUIS TIOJTHBA
T') BOJIa HE IIPUTOTHA JUIS UCTIONB30BaHUS

52. Bvibepume obopyoosanue 0 uzmepeHus yeemuocmu?

a) XpOMOBO-KOOaIbTOBAS IIIKaJIa;

0) mIaTUHOBAs LIKANA;

B) XpOMO-aJIFOMUHHEBAs IIKaja

53.Buibepume u3 nepeuucieHH020 NPUUUHbL KOPPO3UU MEemannog?

a) XUMUYecKasi, JIeKTPOXUMHUUYECKasi, Ta30Basl.

0) hbu3mdeckas, XUMHYECKasi, Ta30Basl.

B) ¢puznyecKas, XuMu4eckas, OnoJIornyecKkasi, HOHHO-BOJOPOIHAS.

') XUMHAY€eCKasi, Ta30Basi, pali0aKTUBHAS, HOHHO-BOJIOPOIHAS.

54.Bvloepume ocnoeHble acneKmuvl OUEHKU KA4ecmea 600bl 60 8pems 0AKMeEpuoaIoudecKzo
ananuza?

a) pusnyeckue, 6aKTEPUONIOTHUECKUE, XUMUYECKUE;

0) GU3NKO-XUMHUYECKUE, OAKTEPHOIOTHYECKHE, PAHOAKTUBHBIC;

B) ¢pusnyeckue, 0aKTepruoIOrHIeCKHe, PaliOaKTUBHBIE.

55. H3 nepeuucnennvix onpedeneHuil eviOpamsv Mo, KOmMopoe Xapaxmepusyem
ouounouxauuro?

a) mporecc OOHApPYKEHHs U OTPEICICHUS] XUMHUECKH 3HAYUMBIX aHTPOIIOTEHHBIX HAarpy3oK Ha
OCHOBE PEaKIIMil Ha HUX OPraHU3MOB M UX COOOIIECTB;

06) 1O mporecc oOHapy)eHUs (U3MYECKUX U MEXaHUYECKH 3HAYMMBIX aHTPOMOTEHHBIX
HArpy30K Ha OCHOBE PEeaKIuii Ha HUX OPTaHW3MOB U X COOOILECTB;

B) OTO TpOILECC OOHAPYXKEHHS W OIPENCICHUS OHOJOTWYECKH 3HAYUMBIX aHTPOTIOTCHHBIX
HArpy30K Ha OCHOBE PEeaKIMii Ha HUX OPraHU3MOB U MX COOOIIIECTB.

56. Coenaiime 3akniouenue 00 3IPgexkmusnocmu padomvl cmanHyuu a’payuu, eciu
nokazamenu Ka4yecmea CMOYHbBIX 600 NOCie 00e33apaxcusanus cieoyrujue.

a).06mue konudopmusie 6akrepun (KOE/100min), 100

6).Konmugaru (BOE/100 ma o pary M2), 100

B). TepmoTtonepantueiekomdopmusie 6akrepun (KOE/100mm), 122

r).®exanpable cTpentokokku (KOE/ 100 mn), 17
n).IlaToreHHbIe MUKPOOPTaHU3MBI ~ OTC.
E).Ocrarounslii Xj0p MI/i1 npu BpeMeHHu KoHTakTa 30 MUH., 1,2

S7. Bvibepume ux npeonoxnceHH020 cnucka Haubosee yenecoodpasnyio cxemy O4uUCmKU 600bl
0713 padouezo noceaxka ¢ cymounvim 600oomeedenuem 500 m3 cmounvix 600

1. pemeTku — MecKOJIOBKH - ABYXbSIPYCHbIA OTCTOMHUK — M0JI (GUIbTpALIUU

2. PEeLIETKH — NECKOJIOBKH — TOPU30HTAJIbHBIE OTCTOMHUKN — KOHTaKTHBIE PE3EPBYaphl

3. peleTKy — CenTHK — Mo GUIbTpauun

58.Buibepume ux npeonosHceHH020 CRUCKA TUMUMUPYIOU{UE NOKA3AMenu O 6euiecme
HOpMUPYemMbIX 6 600€ 800HbBIX 00bEKMO8

a). OpraHoJENTHYECKUN, CAHUTAPHO-TOKCUKOJIOTHUECKUI

0). OpraHOJICNITUYECKHI, CAHUTAPHO-TOKCUKOJIOTHYECKUM, 00TIIeCaHUTAPHBIN

B). CAHUTAPHO-TUTUEHUYECKU I, OpraHOJIENTHYECKH, 00IIeCaHUTapHbIHI

). CAHUTAPHO-TUTHEHUYECKHI, OpraHOJeNTHYECKUN

59.Buibepume ux npednosnceHHo20 CRUCKA 6UObL XUMUYECKO20 AHANU3A 600bl:

a) TeXHUYECKHM, CAHUTAPHBIN, TOMCKOBBIN, OAIbHEOJIOTUYECKUIA,
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0) TEeXHUUYECKU, CAHUTAPHBIN, TTOUCKOBBIN, OMOJIOTUIECKHIA;
B) TEXHUYECKUH, CAHUTAPHO-3AIUTHBIN, TOUCKOBBINA, 0aTbHEOIOTHYECKUH, OMOTOTHYECKUM.
60. Boioepume noo3zemuvle uCHOYHUKU XO3AUCMBEHHO-RUNbEBO20 8000CHADIHCEHUS .
a)peKu
b)osepa
C)BOJIOXpaHMIIUIIA
d)okeane
€)TIOYBCHHBIC
f)rpyHTOBBIC
€)MEKIIIACTOBBIC
61. Boibepume nosepxnocnmule UCHOYHUKU 6000CHADICEHU .
a)10KCBBIC BOJIBI b)peku
c)osepa d)BogoxpaHumuina
€)TIOYBCHHBIC f)rpynToBbIC
Z)MEXKIIACTOBbIE
62.Bvibepume ux npeonoxiceHH020 CRUCKA 6UObl OMIAUYUME XAPAKMEPUCHUKU UBEMHOCIU
600b1?
a) IPUPOIHOE CBOMCTBO BOJIBI, 00YCIOBICHHOE HATMYUEM B HE T'YMUHOBBIX BEIIECTB, KOTOPHIE
BBIMBIBAIOTCS B BOJY U3 TIOYBHI;
0) MpUPOAHOE CBOWCTBO BOJIbI, 00YCIOBICHHOE HATMYMEM B HEl B3BEILIEHHBIX BEIIECTB
OPTaHMYECKOTO ¥ MHHEPAITBHOTO TIPOUCX 0K ICHUS;
B) OPTraHOJICTITUYECKOE CBOMCTBO BObI, 00YCIOBIEHHOE B HEW HAJIMYUEM B3BEIICHHBIX YaCTHI]
MHUHEPATBLHOTO MPOUCXOIKICHHSL.
63.Bcmasvme 6 mekcm npOnyujeHHble MEPMUHBL U3 NPEOSIOHCEHHO20 NEPeyHs, VCIONb3Ys
JUISL ATOr0 HU(PPOBble 0003HAUYECHHUS. 3alUMIINTE B TEKCT LMQPbI BHIOPAaHHBIX OTBETOB, a 3aTEM
MOJIYYUBIIYIOCS MOCJIEN0BATENbHOCTh HU(P (IO TEKCTY) BIUIIUTE B OJIAHK OTBETOB, HAIIPUMEP
12345.

A) Ecnm npu uccrneoBaHuy BOBI 3amax oopariaer Ha ce0s BHUMaHUE U 3aCTaBIISET
BO3JICPIKATHCS OT YIOTPEOJICHHS, TO MHTEHCHBHOCTD 3araxa — ...

b) Ecnu ipu uccieoBaHUM BOJIBI 3aMax JIETKO 3aMEYaeTCsl U BBI3bIBAET

HEOIOOPUTEITBHBIN OT3hIB O KAYeCTBE BOJIBI, TO MHTCHCHBHOCTD 3aIaxa - ...

B) Ecnu ipu uccrenoBaHuy BOJIbI 3aMax cpasy He OIIYIIAEeTCs, HO 0OHAPYKUBAETCS MpHU
TIIATEIILHOM HCCIICIOBAaHUY (IIPH HATPEBAHUH BOJIBI), TO HHTCHCUBHOCTH 3araxa - ...

I') Ecniu ipu nccietoBaHUM BOJIBI 3aM1aX HACTOJIBKO CHIIBHBIHN, UTO JENIaeT BOY
HETIPHUTOTHOM K YyIOTPEeOJICHUIO, TO MHTCHCHBHOCTH 3araxa - ...

M) IIpu riccnenoBanny BOBI 3aMaX 3aMe4aeTcs, €Cii 00paTUTh Ha TO BHUMaHUE.
CrnenoBareibHO, MHTCHCUBHOCTH 3amaxa - ...
1. Ouensb cnabas (1 6amn)
2. Cnabas (2 6amna)
3. 3ameTHas (3 Oamna)
4. OtuernuBas (4 6asna)
5. Ouensb cunpHas (5 6amIoB)

A) B) B) ) iy

64. Coenaitme 61600 0 0ocmamounocmu 2uzueHUYecKoll Ihghekmuenocmu oUUCmKu
CMOYHbBIX 600 NPU CRYCKe UX 6 Yepme 20pooa, eciu

a) TexHuueckas 3PpekTUBHOCTH pabOTHl OUUCTHBIX COOpYKeHUl cocTaBisieT 6onee 90%

6) TexHnueckas 3pPpeKTUBHOCTD PabOThl OUUCTHBIX COOPYKEHHI cocTaBseT Oosee 98%

B) KOHIIEHTpAIUS XHMAYECKHUX BEIIECTB B CTOYHBIX BOJIAX MOCIIE OYUCTKU cooTBeTcTBYeT 11K
I') KOHLIEHTpAIMsI XUMUYECKUX BEIIECTB B OJMIKaMIIeM Mocie CIyCcKa CTBOPE BOAONOIb30BAHUS
cootsercrByeT [1/IK
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Ipunooicenue 4

TUNMoBO# KOMILIEKT 3aJaHUM 1JIsl KOHTPOJbHOH PadoThI

Yuems (ITK-1.4).

3anaua 1-20. Boansrii pactBop comepxut 577 T HoSO4 B 1 1. [TmoTHOCTH pactBopa 1335
kr/M°. BbIUHMCINTE TIPONEHTHYIO KOHIEHTPALMIO PAcTBOPA, 4 TAKKE €ro HOPMAIbHOCTD,
MOJISIPHOCTB, MOJISITIBHOCTB U MOJtbHBIE 71071 H2SO4 1 H20.

3amaua 21-40. Beruuciure pactBopumocts Ba(NOs)2 B Boge npu 20° C, ecnu B 545 1
pacTBOpa HUTparta O6apust IpU ITON TeMIepaType ColepKUTcs 45 T Colu.

3agaua 41-60. JlaBnenue mapa Boabl mpu 30°C cocraBnser 4245,2 Ila. Ckoabko
rpammoB caxapa Ci2H22011 caenyer pactBoputh B 800 r BOabl JUIsl MONYYEHHUS PacTBOpa,
JaBjieHue napa koroporo Ha 33,3 Ila MeHblIe naBiaeHUs napa BojAbl? Beluucinure nNpoLEHTHYIO
KOHIIEHTPALUIO caxapa B pacTBOPE.

3amgaua 61-80. Crenens anekrpoautuyeckoi mpuccormanuu o (HNO2)=20% B pacTtBOpe,
coxepxarniem 0,01 Moab/1 KucaoThl. PaccunTaiiTe KOHIIGHTPAIIMK BCEX 00Pa3yIOMIUXCsl YaCTHII.

3amaua 81-100. Onpeaenure HOHHYIO CHITY pacTBopa, coaepxaiiero 1,62 r Ca(HCO3)2 B
250 r BOAOEBL.

3agaya 101-120. Hamummre B MOJEKYISIPHOW H MOJEKYISIPHO-MOHHOH (opme
YpaBHEHUS PEAKIMI B3aUMOICHCTBHUS CIECAYIOIINX BEIIECTB:

a) Na,S + FeSOs —

0) Na;S + HC1 —

B) CH3COONa+HNO; —

r) H.SO4 + KOH —

1) Pb(NO3)? + Nal —

3agaua 121-140. Beruucaure pH pactBopa, eciiu koHueHTpamus nonoB OH™ paBHa
(mMoub/m) 2,52-10°; 1,78-1077; 4,92-107%; 10°; 0,000004.

3agaua 141-160. CocrtaBbTe HOHHO-MOJEKYISIPHOE W MOJICKYJISIPHOE YpaBHEHHS
COBMECTHOI'O THAPOIN3a, Mpoucxosauiero npu cMmemmBanun pactBopoB KoS u CrCls. Kaxnas
U3 B3STBIX COJEW THIPOJIM3YEeTCs HEOOpaTHMMO /0 KOHIA C 0Opa30BaHHWEM COOTBETCTBYIOLIMX
OCHOBAaHUS U KUCJIOTHI.

3agaua 161-180. Onun nutp oOpasua Boabl conepkuT 48,6 Mr qukapOOHaTa KaNbIUS U
29,6 Mr cynbgara maraus. Ckonbko Moneit Ca?t u Mg?* conepsutcs B 1 1 o6pasua Boas? Uemy
paBHa 00111ast )KECTKOCTh BOJIBI?

3agauya 181-200. Omnpenenute yaeIbHYIO MOBEPXHOCTh M CYMMAapHYH IUIOLIA/b
MOBEPXHOCTU YacTHIl 30Ji1 cepedpa, oJydyeHHOro npu apobinenun 1,2 r cepeOpa Ha YacTUIIBI
mapoo6pasHoit gopmel ¢ quamerpom 1,0-108 M. IlnotHOCTS cepebpa 10 500 kr/me.

3agauya 201-220. IToporu Koaryiasiuy 30Jis1 SJIEKTPOJIUTAMU OKa3aJHCh PaBHBIMU (MT-
9KkB/1): Cnanos = 250,0, Cmgnosp= 20,0, Crenosys = 0,5. Kakue HOHBI 3J1€KTPOIUTOB SBISIOTCA
koarynupyoomumMu? Kak 3apskeHbl YaCTHIIBI 30157

3aganus 221- 240:

221. bakrepuu. CTpoeHue, TUTaHNE, pa3MHOXKECHHUE.

222. Bogopociu. CTpoeHue, IiTaHue, pa3MHOXKEHNUE.

223. I'pubsb1. CTpoeHue, NUTaHKE, pa3MHOXKEHHE.

224. Tlpocreiimue. CTpoeHHe, TUTAaHUE, PA3MHOKEHHE.

225. Konospartku. CTpoeHue, MUTaHUE, pa3MHOKEHNE.

226. Yepsu. CtpoeHue, NUTaHUE, PA3MHOXKECHHUE.

227. Huzmue pakoobpasnsie. CTpoeHHe, TUTaHHe, pa3MHOKEHUE.

228. Mukcobaktepun. CTpoeHHe, MUTaHUE, PA3MHOKEHHE.

229. Y4actre MUKpOOPTaHU3MOB B KPYTOBOPOTE BEILIECTB B MPUPOJIE.

230. bakTepHOIOrnYeCKHil aHaIIN3.

231. OcHOBHBIE ITYTHU PacCHpPOCTPAHEHUS HHPEKIUH.

232. nnukaropHast pojb OaKTepuil TPYIIbl KUIIEYHOM MaT0uKH.
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233. I'pynnupoBKa BOJAOEMOB I10 3KOJIOTHYECKUM MTPU3HAKAM.

234. buonorudeckre (HaKTOpbl CAMOOUYHUIIICHHS BOJOEMOB.

235. Obpa3zoBanue OMOIOTrHUECKUX 0OpacTaHuil B TpyOOIIPOBOAAX M COOPYKEHUSX.

Mertoabl 60pbObI C HUMH.

236. A3poOHBIE IPOLECCHl OUUCTKH CTOYHBIX BOJI.

237. Ana»poOHBIC MPOIECCHI OYMCTKH CTOYHBIX BOJI.

238. Obe33apaxuBaHuE MPUPOIHBIX U CTOYHBIX BOJI.

240. Ou3NKO-XMMHYECKHUE MPOLECCHI yIaIeHHsI U3 BOJbl MUKPOOPTaHU3MOB

3amaHusi IS BBIOJIHEHUST KOHTPOJBHOW pabOTBl MPEICTaBICHBI B  y4eOHO-
METOJMYECKOM TocoOuu «XuMus Boabl U MukpobOuosorus» (Kammzosa A.M., ['opOyHoBa
ATl. «Xumust BOIBI W MHKPOOHONOTHS» (yueOHO-METOIUYECKOe MocoOue). AcCTpaxaHb:
M3pat. nom T'AOY AO BO «AcTpaxaHCKUMl TOCYIapCTBEHHBIA apXUTEKTYpPHO-
cTpouTenbHbI yHUBepcuteT». 2017. — 58 c.).

Homep BapmaHTa COOTBETCTBYET NpPENNOCICAHUM ABYM IUdpaM Mmudpa 3a4eTHOMI
KHIDKKH CTYJICHTA.
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