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CTpykTypa u cofep:KaHue QU CHUNINHBI

1. Heau u 3a1a4u JTUCHUILTHHBI

Heabo wu3yyeHMs] AUCHHUILUIMHBI — «XHUMHUS BOABI U MUKPOOHOJOTHUS
ABIIeTCS (POPMUPOBAHWE COOTBETCTBYIONIMX 3HAHWM, YMEHWW W HaBBIKOB B
00JacTU JHEProcOepekeHus MNpU MPOCKTUPOBAHUKM U YCTAHOBKE CHUCTEM
BOJIOCHAOKEHUS U BOJOOTBEIACHUS Ha CTPOUTEIBHBIX o0BeKTax
MPUPOJOOXPAHHOTO U BOJIOXO3SIMCTBEHHOTO CTPOUTEHCTBA.

3agayaMm M3y4YeHUs: JUCUMILVIMHBI «XUMHUS BOJBI U MHUKPOOHMOJIOTHSD)
SABJISIETCA:

JaTh CTyJCHTaM COBPEMEHHbIE IMpEACTaBICHUS O (UIUKO-XUMHUYECKUX
MpOoLIECCax, MPOTEKAIOIIMX MEXKY PA3JIMYHBIMH BEIIECTBAMU, COJACPKALIMMUCS B
MPUPOJHBIX U CTOYHBIX BOJAX;

O3HAKOMUTH C NPUHIMIIAMUA AHAIN3Aa MPHUPOJHBIX M CTOYHBIX BOJ U C
WCMOJIb30BAHUEM  pE3yJbTaTOB aHajdu3a [JIs1 OLEHKM KadecTBa  BOJBI;
YCTAHOBJICHUSI METO/Ia €€ OUMCTKHU U OIPEJICIICHUS XapaKTepa BO3IEUCTBUS BOJbI
Ha CTPOUTEBbHBIE MATEPHUAIIbl U COOPYKEHUS;

O03HAKOMMTH CTYJICHTOB c (bU3UKO-XUMUYECKUMU OCHOBaMH
TEXHOJIOTHYECKUX METOJI0B 00paOOTKU MPUPOJHBIX U CTOUYHBIX BOJI M CIIOCOOaMU
ux o0e33apakrBaHus,

JaTh OOIIME TMpEeCTaBICHUS O OaKTepUOJOTHYECKOM M OHOJIOTMYECKOM
aHaJIM3e BOJ M METOJIaX OMOJIOTMYECKOW OYUCTKHA CTOYHBIX BOJI.

2. Mecto nucunimuiuabl B ctpykrype OOII BO

JMucuuminHa «XuMUsT BOAbI U MUKpOOMOJOTUs»  OTHOCUTCS K bioky 1,
4acTh, opMupyemasi ydacCTHUKaMHU 00Opa30BaTEIbHBIX OTHOIICHUH, JUCHUILIUHBI
no BeIOOpY 5. ConepkaHue AUCHUIUIMHBI «XUMHUS BOJBI M MHUKPOOMOJIOTHS
SBJISIETCS JIOTUYECKUM TPOJIOJKEHUEM U3YyUEHUS BBeJiIeHHE B Tpodeccuro, ¢hu3uka,
XUMHUSI, OCHOBbI MHUKPOOHMOJOTMM W TUIPOOHOJIOTHS CIY>KUT OCHOBOM ISt
OCBOCHHUS JUCIHUIUIMH  OYMCTKA MPUPOAHBIX BOJ, OYUCTKA CTOYHBIX BOJI,
BOJIOCHA0XEHUE, BOJIOOTBE/ICHHUE.

3. TpeOGoBaHus K pe3yabTaTaM OCBOEHUSI COEPKAHUA TUCUUIINHBI

Kon u HaumeHoBaHMe WNuaukaTopsl TOCTHKEHUI [Tepeuens mTaHUPyEMBIX
KOMIETECHIINU KOMITETSHITNH (T10 peayin3yeMoi | pe3yJIbTaToB
JTUCITUTIIUHE)

OIIK-2. OIlK-2.1 3HaTh: - OCHOBHBIE
CnocoOeH npuHUMaTh 3HaHUE U BJIaJICHUE METOJAaMH | TIOJIOKEHUSI U 3aKOHBI XMUMHHU,
ydacTue B HAyIHO- y9acTHs B HAYYHBIX 3aKOHBI pa3BUTHS
HCCIIeIOBATETIBCKOM HCCIIEIOBaHUSX; MaTepUaLHOTO MUpA,
NeSITEIbHOCTH Ha OCHOBE OIIK-2.2 XUMUYECKYIO bopmy
UCTIOJIb30BaHUS YMeHue npuMeHsTh Ipu JBWDKEHUSI MaTepUH, COCTaB,
€CTECTBEHHOHAYYHBIX U y4acCTHH B HAYYHBIX CBOWCTBa BOJIbI, POJIb BOJIBI B
TEXHUYECKUX HAYK, ydeTa WCCIICIOBAaHMIX 3HAHUE o0pazoBaHHUU JPyTUX
TpeOOBaHMIT YKOJIOTHYECKON M | METOJIOB HAyYHBIX o0oyiouek  3emii, OCHOBBI
MPOU3BOJICTBEHHOMN HCCIIENOBAHNUN O0BEKTOB o0meit MUKpPOOHOJIOTHH,
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0e30macHOCTH MIPUPOI000YCTPOICTBA U MEXaHM3MbI  TPEBPALICHUM

BOJIOIIOJIb30BaHUS. XMMHYECKUX  BEIIECTB H
COEMHEHNH, (bu3uKo-
XUMHYECKHE MIPOLIECCHI,
MPOTEKAIOIME B BOJHOU
cpene;
YMeTh: - BBIIIOJIHATH
XUMHYECKHE pacuersl,

CaMOCTOSATCIBHO BBIIIOJHATH
XUMHUYCCKHUEC OKCICPHUMCHTHI,

IPUMEHSATh JIOTHYECKOE
MBIIUICHHE B TPYAOBOM
JESTENIbHOCTH;
MIPUMEHSTH TEXHOJIOTHIO
XUMHUYECKUX TPOLIECCOB Ha
ITPOU3BO/ICTBE;

HCIOJIb30BaTh OCHOBHBIE
METO/IBI 3aIUTHI
OKpY>KaloIIen Cpeibl.

Baagerb: -  HaBelKamMu
METOJI0JIOTUH CHCTEMHBIX
HCCIICIOBaHUIA;

HaBBIKAMHU K
caMOOpraHu3aIuu u
caM00Opa30BaHUIO B

npodeccuoHaabHOM chepe;
HaBBIKAMHU aHaJM3a BIUSHUS
OMOXMMHYECKHX MPOLIECCOB
Ha TP ATTPUATHSIX
PUPOIOOXPAHHOTO u
BOJIOXO3SMICTBEHHOTO
CTPOUTENbCTBA, a TaK XK€ B
OT/AEJIbHBIX obmacTsax
WCCIICJIOBAHMSI.

4. CTpyKTypa " coepKaHue TUCHUILTHHBI

4.1. O0bem yueOHOI JUCHMILUIMHBI U BHAbI Y4e0HOI pa0doThl

Buna yueOHoil padoThI O0beM yacoB (3a4. ef.)
Ounas 3aouHas
¢popma ¢hopma
OO0mas yueOHasi Harpy3ka (Bcero) 108 108
(33au4. ex.) (33au4. en.)
Oobs13aTesibHAsE Ay IUTOPHAS yueOHAast 51 10
Harpy3ka (Bcero) B TOM 4ucJje:
Jlexmm 34 6
CemuHapcKue 3aHITUs - -
[TpakTryeckue 3aHITHS 17 4
JlaGopatopHbie pabOTHI - -




KypcoBas pabota (KypcoBOl IIPOEKT) - -

Jpyrue GopMbI 1 METOIBI OPTaHU3AINH - -
oOpazoBaTeILHOTO Tpoliecca (pacuemmuo-
epaghuueckue pabomol, 2pynnosvle OUCKYCCull,
poJlegble uepbl, mpeHune, KOMnbviomepHole
CUMYTIAYUU, UHMEPAKMUBHbLE TeKYUU,
CeMUHApPbl, AHAIU3 0eJI08bIX CUMyayuti u m.n.)3

4CamocrosiTeibHAsA padoTa CTy/ieHTa (BCero) o7 98

dopma arrectauuu 3a4er 3a4er

4.2. Conep:xkaHue pa3aejioB IMCUUIIMHBI

Tema 1. TH/[POCDEPA 3EMJIN.

3anacel Bojbl Ha 3emute. [Ipupoaubiil BoHbIM Oananc. BogonoTpebienue
npecHol Bojbl. Knaccudukanus npupoaabix Boa. CBOOOIHAS U CBA3aHHAS BOJIA.
XemocopO11ust BOJIbl TPUPOIHBIMU MUHEpaATaMu JTUTOCHEPHl U HICKYCCTBEHHBIMU
BeniecTBaMu. [loiyueHne BSHKyIMX MaTepUaIOB.

Cocras, cTpoeHue, reomerpudeckas Gpopma Boabl. PDU3NYECKHE CBOWCTBA

BOJIBL: IOJIIPHOCTh, BOJIOPOJHBIE CBSI3H, IUICKTPUUECKAS IPOHUILIAEMOCTb,
MMOBEPXHOCTHOE HATSHKEHUE, TEIJIOEMKOCTD, INIOTHOCTH MTPU PA3IMYHBIX
TeMneparypax. AHOMaabHbIe (PU3NYECKUE CBOMCTBA BOJIBI [0 CPABHEHUIO C
AJICKTPOHHBIMH aHAJIOTaMu. XMMUYECKUE CBOMCTBA BOABI. TsbKenas BoJa U €
bu3nUecKue 1 XMMUYECKHe CBOMCTBA. JlnarpaMma cocTosSTHUS BOJbI. AHAIU3
JTUarpaMMbl, IPaBuiIo as.

Tema 2. XAPAKTEPUCTHKA BO/[HbBIX PACTBOPOB.

Krnaccudukanys pacTBOpOB 10 CTENEHU AUCTIEPCHOCTH. VICTHHHBIE
pactBopbl. HackieHHble pacTBOpBI. PacCTBOPUMOCTH BEIIECTB B )KUAKOM, TBEPIOM
1 Ta3000pa3HOM cOCTOSTHUAX. CIOCOOBI BBIPAXKEHUSI KOHIICHTPAIIUU
pa30aBIeHHBIX pacTBOPOB. PU3nYecKas U XUMUYeckas abcopOLusi ra30B B BOJIC.
DHepreTruka pacTBOpOB. AHAIIN3 JUarpaMmbl COCTOsIHUS: «Boma u pactBopeHHOE
BeriecTBO». OOIIKe CBOMCTBA PAaCTBOPOB: OCMOC, KPUOCKOIIHS, 30YTMOCKOIIHS.
3akonsl Bant-I'odda u Payns nns pactBopoB HeanekTpoauToB. CMa3ouHo-
oxnaxaaromue xuakoctu (COX), TopMO3HbBIE KUIKOCTH, TETUIOHOCUTEH.
JKunkue BOJIHbBIE CUCTEMBI C OPraHUYECKOU paCTBOPUMOCTHIO. Pacnipenenenue
BEILIECTBA MEK/Y IBYMSI HECMEIINBAIOIIUMUCS KUIKOCTIMU. 3aKOH
pacnpenaenenus Hepuera-IInioBa. DKCTpakIIMOHHBIE TTPOIECCHI U X
IIPUMEHECHHUE.

Tema 3. BO/AHBIE PACTBOPbBI 3JIEKTPOJIUTOB.

Teopus snexTpoautudeckoit nuccouuanuu. CoabBaTalys BeIeCTB U HOHOB
Bozoi. Kpucramnoruaparsl, KBaclibl, akBaKOMILUIEKChI. CHila AJIEKTPOIUTOB.
CremneHb U KOHCTaHTa JUcCOMAIMK. 3akoH pa3z6aBinenus OcBanbaa. Monnbie
peakiuu, HOHHBIE MPOu3BeneHus Bobl, pH pacTBopoB, rusiponus coneil. CTeneHb




1 KoHcTaHTa ruaponu3a. [Ipoussenenue pactsopumoctu (I1P) nnst Beimanenus
TPYIHOPACTBOPUMBIX JJIEKTPOJIUTOB. Y CIIOBHS BbINIaJEHUS ocasika. [ [pumeHnenus
PIT nyst monGopa ocaauteneit mpu OYUCTKE BOABI U CTOUHBIX BOJ OT BPEIHBIX
npumecel (Tspkenbix MeTauioB). M3otonnueckuit kordduiirient. 3akonsl BanT-
['odda u Payns qist pacTBOPOB 3JEKTPOJIUTOB.

Tema 4. DJIEKTPOXUMHUYECKHUE IIPOIIECCHI B BO/IHBIX
CUHCTEMAX.

OKUCINTETHLHO-BOCCTAHOBUTEIIbHBIC MOTEHIINANBI BOJBI (OBII).
Knaccudukanus metannos no aktuBHoctd moOBII. DnexTponn3 BogHBIX
pacTBOpoB. [lopsiiok pa3psaku HOHOB Ha KaToje U aHoze. PacTBopruMblie U
HEpacTBOPUMBIE aHOJIbI. ['albBaHUYECKHE MMOKPBITHS. ["aTbBaHOCTETHS U
raJbBaHOIUIACTHKA, SJIEKTPOJIUTUYECKOE PAPUHUPOBAHUE «UEPHOBBIBIX)
METaJIJIOB, MOJINpOBaHUe, T oBaHuEe, (ppezepoBanue. 3akonsl Dapanes.

Koppo3suiiHble porueccsl METaUIOB U CTPOUTEIBHBIX MaTEPHAJIOB B BOJIE U
BO BJIQ)XKHOM BO3JyXe. 3aBUCUMOCTb ITPOJTYKTOB KOppo3uu oT pH cpensl.
MexaHU3MBI JIEKTPOXUMHUYECKON KOppo3uu. OCHOBHBIE METO/BI 3AINTHI
METaJUIOKOHCTPYKIMI OT KOPPO3UHU.

Tema 5. COPBIIHOHHBIE IIPIIECCHI. KOJUIOHM/THBIE CHCTEMADL.

TeopeTrdeckre OCHOBBI COPOLIMOHHBIX MpOIeCCOB. DuznuecKas u
XUMHUYecKas abcopOuus ra3oB B BoJe. AncopOius ra3000pa3HbIX U KUIKUX
BEIIIECTB B BOJIHBIX cucTeMax. dusndeckas aacopouus. M3oTepmel agcopoium.
VYpasuenus I 'enpu, Operinnnuxa u Jlenrmropa.

HNonnooOMeHHas copOLus B IMHAMHYECKUX YCIOBUSIX, XpoMaTorpadus,
MIPUMEHEHHUE B TEXHUKE. AKTUBHPOBAHHAS COpOIIUs, aicopOIus Ha rpaHulle ¢a3 ¢
y4acTHEM MOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB), dnoramnus. [lpumenenue B
TEXHUKE CTPOUTEIILCTBA.

Konnounueie cucrempl. CriocoObl MOJIydeHUs KOJUTOUI0B. JInopuiibHbIe
kosutousl. Ctpoenue munemisl no I'yu u ['enbMrosnsity. 30516, reib, Koaryssinus,
CeAMMEHTALM, IENTU3alns, CHHEPE3NUC, TUKCOTpoIH. [I[puMeHeHrne KOUIOuIHBIX
CUCTEM B CMpoumenbcmee u o4ucmke oowl. /fuanus, 21ekmpoghopes KoriouoHbIX
cucmenm.

Tema 6. OXPAHA IIPHPO/IHBIX BO/I.

Maxkpo- 1 MUKPOKOMIIOHEHTBI MPUPOIHBIX BOJI. JKECTKOCTh BOJIBI U
criocoObl ee yctpaHenus. [lomHoe obecconimBaHue BOJIbI HOHOOOMEHHBIMU
criocobamu Ha noHuTax. [yt mocTyryieHust BpeAHBIX U TOKCUYHBIX BEILIECTB B
BOY. BoIOmoAroTtoBka NUThEBOM U TEXHOJIIOTMYECKON BOJIbI. MexaHnYecKue,
bu3nIecKue, XUMHUICCKHE, Ouoiocuueckiue Memoobl OUUCKU ObIINOBBLIX U
NPOMBIUUTIEHHBLX CIOKOS.

Tema 7. MUKPOBHOJIOT'HAL.
OcHnoewl ooweit mukpoouonozuu. Qowasa Quzuonozus

MUKPOOp2anu3mos. Bzaumoomnowenusn c okpyscarouwieit cpedoit
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Ilamozennvie mukpoopzanuzmsl. Bpeonasa oeamenvnocms muxpooos. Pons
MUKPOOP2AHUZMOE 8 NPOUeccax OYUCMKU RPUPOOHBIX U CHLOYHBIX 600.

4.3. Jlekuuu
Ne i/ Ha3Banue Tembl O0beM yacoB
Ounas 3aounas
dopma dopma
1. I'mapocdepa 3emmn. 4 0,5
9 XapakTeprucTuKa BOAHBIX paCTBOPOB 5) 0,5
3. BojHble pacTBOpPHI 3JIEKTPOJIUTOB. 5) 1
DNIEKTPOXUMHUUECKHE MTPOLIECCHI B BOAHBIX 5 1
4 CHCTEMaX.
5. CopOunonnslie miporecchl. KoutonaHpie CHCTEMBI. 5 1
6 OxpaHa NpUPOJIHBIX BOJL 5 1
7 MuxkpoOuosiorus 5) 1
Hroro: 34 6
4.4. IlpakTH4ecKHe 3aHATHS
Ne n/m | HazBanue TemMbl O0beM yacoB
Ounas 3aouHas
¢dopma ¢dopma
1. Krnaccudukanus npupoaHbIX BOJ. 2
) XemocopOrLus BOJIbI TPUPOTHBIMA MUHEpPATaMU 2 1
) J'H/ITOC(i)epLI 1 NCKYCCTBCHHBIMU BCHICCTBAMMU.
3. [TomyueHne BsSOKYIIUX MaTEPHAIIOB. 2
4 Amnanu3 quarpaMMel cocTosiHus: «Bona u 2
pPAacTBOPEHHOE BEIECTBOY.
Pacnpenenenue BeuecTBa MEXAY JBYMs 2 1
5 HECMCIIUBAIOIINUMHUCA KUIKOCTAMMU. 3akoH
pacnpenenenuss Hepucra-Illunosa.
6 AgncopOiius ra3000pa3HBIX M KUJKUX BEIIECTB B 2 1
BOJHBIX CUCTEMAX
7 Makpo- 1 MUKPOKOMITAHEHTBI IPUPOHBIX BOJL 2
3 MexaHuueckue, GU3HMUECKUe, XUMHUIECKUE, 2 1
OHMOJIOTUYECKHE MCTOABI OYMCTKH BO/bI.
9 Oobmas ¢pu3n0I0TUs MUKPOOPTaHU3MOB 1
Hroro: 17 4
4.5 JIaGopaTopHbie padoThI — HE NPEAYCMOTPEHBI.
4.6. CamocTosiTeibHasi padoTa CTyJIeHTOB
Ne Ha3Banue Tembl Bup CPC O0beM yacoB
n/n Ounas 3aounas
¢popma ¢popma
Boga, kak XUMHYECKOE IToaroroBka x 3 6
COC/IMHEHUE MPAKTUYIECKUM
1 3aHSTUSM, K
TEKyIIeMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
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U YMEHHU.

Kunernka xumuyeckux peakiun

IloaroroBka K

MPaKTUYECKUM
3aHATHUSM, K
TEKyLIEMY U
IIPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUH
U YMEHUM.
Teopus pacTBOpOB. [ToaroroBka k
PactBopumMocTh razos B IIPAKTUYECKUM
KUJKOCTAX. B3anmuas 3aHATUAM, K
pPacTBOPUMOCTD KHUJIKOCTEH. TEKyIIEMY U
PacTBOpUMOCTB TBEPABIX BEIIECTB | MPOMEKYTOUHOMY
B KHJIKOCTSIX. KOHTPOJIIO 3HAaHUH
Y YMEHMII.
DNEeKTPOIUTHYECKAs JUCCOLUALUS [TonroroBka k
BOJbL, pH, KHCIIOTHO-OCHOBHBIE MPaKTUYECKUM

WHAWKATOPBI. BydepHbie pac-
TBOPBI

3aHATUAM, K
TEKyLIEMY U
IIPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUU
Y YMEHMII.

I'upponus conei.

IloaroroBka k
MPAKTUYECKUM
3aHATHUAM, K
TEKYIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIFO 3HAHUI
U YMEHMUII.

Kommongarle cucTeMEL.

IToaroroBka x
MIPAKTUYECKUM
3aHATHSIM, K
TEKYyIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIXO 3HAaHUI
Y YMEHUM.

CBolicTBa KOJJTOUTHBIX
pactBOpoB. CIIOCOOBI MOTyYEHHUS.

[Toaroroska k
MPaKTUYECKUM
3aHATUSM, K
TEeKyIEMYy 1
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
U YMEHUM.

CTpoeHue KOJIIOUIHON YaCTHUIIbI

IToaroroBka k
MIPAKTUYECKUM
3aHATHUSAM, K
TEKYIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
U YMEHHM.

['eTeporeHHbIE CUCTEMBI.

IToaroroBka x
MPaAKTUYECKUM
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3aHATUAM, K
TEKYIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIXO 3HAHUI
Y YMEHUM.

10

da3oBoe pasHoBecue. Pasosblie
COCTOSIHMA BOApbI.

IToaroroBka x
MPAKTUYECKUM
3aHATHSM, K
TEKYIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
U YMEHUM.

11

IToBepxHOCTHAs SHEPIHS BOBI.
IIoBEpXHOCTHOE HATSKEHUE.

IToaroroBka x
MPaKTUYECKUM
3aHATUSAM, K
TEKyIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
Y YMEHMII.

12

CopOuus. AncopOrusi.
AnicopOrius Ha TOBEPXHOCTH
KUOKOCTU TBEPABIX TCII.

IToaroroBka x
MPaKTUYECKUM
3aHATHSIM, K
TEKYyILIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIXO 3HAaHUI
Y YMEHUM.

13

Cucremaruka MUKPOOPTaHHU3MOB.

Crtpoenue 6akTepraibHON KIETKH.

ITonroroska k
MPaKTUYECKUM
3aHATUSAM, K
TEKYIIEMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUI
U YMEHMUII.

14

CaHuTapHO- XUMHUYECKHUI aHATIN3
IIPUMeECEN CTOYHBIX BOI.

IToaroroBka x
MIPAKTUYECKUM
3aHATHSIM, K
TEKYIIEMY U
MPOMEKYTOUHOMY
KOHTPOJIXO 3HAHUI
Y YMEHUM.

15

Pacnpoctpanenue MuKkpoOOB B
pUpoJIE.

[Toaroroska k
MPaKTUYECKUM
3aHATUSM, K
TEeKyIEMYy 1
MIPOMEKYTOUHOMY
KOHTPOJTIO 3HAHUI
U YMEHUM.

16

OuuCcTKa CTOYHBIX BOJ C
MOMOIIbI0 MUKPOOPTaHU3MOB

IToaroroBka x
MPaKTUYECKUM
3aHATUIM, K
TEKYILIEMY U
MIPOMEKYTOUHOMY
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KOHTPOJIIO 3HAHUI
Y YMEHUM.

Hroro: 57 98

4.4. JlabopaTopHsle padotsl. He npexycmoTpeno

4.7. KypcoBbie pa0oThbI/IPOEKTHI
He npenycmotpen

5. O6paszoBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue NUCHUIUIMHBI BEACTCS C MPUMEHEHHEM CIIEIYIONINX BHUIOB
00pa30BaTeNbHBIX TEXHOJIOTU:

*TPaJAULIMOHHBIE OOBICHUTEIbHO-UUIIOCTPATUBHBIE TEXHOJIOTUH, KOTOPBIE
00€eCreynBaOT AOCTYHOCTh YYEOHOr0 MaTepuaia s OOJIBIIMHCTBA CTYJEHTOB,
CUCTEMHOCTb, OTPa0OTAaHHOCTh OPraHU3alMOHHBIX (DOPM U MPUBBIYHBIX METOOB,
OTHOCUTEIBHO MAaJIbIE 3aTPaThl BDEMEHHU;

*TEXHOJIOTUU MPOOJEMHOT0 OOy4YeHHUs, HANpaBICHHbIE Ha pa3BUTHUE
MO3HABATEJIbHOM AaKTUBHOCTU, TBOPYECKOM CaMOCTOSTEIBHOCTH CTYACHTOB U
IPEANOoJaralolfe NocIe0BaTeNIbHOE U LEIEHANPABICHHOE BBIIBUKEHUE MEPe]
CTYJEHTOM I103HABATEJIbHBIX 3a/1a4, pa3pelieHue KOTOPBIX MO3BOJSET CTYJAEHTaM
aKTUBHO YCBauWBaTh 3HAHMS (MCIHOJIB3YIOTCS IOMCKOBBIE METOJIbI; MOCTAHOBKA
MO3HABATEIILHBIX 3aJ1a4);

*TEXHOJIOTUM Ppa3BUBAIOLIET0 OOYYEHMs, MO3BOJIAIOIINE OPUEHTHPOBAThH
y4eOHBIN MpoLecC Ha MOTEHIMAIbHbIE BO3MOKHOCTH CTYJIEHTOB, UX PEaTU3aLUI0
U pPa3BUTHE;

*TEXHOJIOTUU KOHIEHTPUPOBAHHOTO OOYyuY€HHUs, CYyTh KOTOPBIX COCTOUT B
CO3JaHUM  MAaKCUMaJbHO OJM3KOM K  €CTECTBEHHBIM  ICHUXOJOTUYECKHUM
OCOOEHHOCTSIM 4YEJIOBEYECKOTO BOCHPUATHS CTPYKTYphl y4eOHOro Impolecca H
KOTOpBIE JTal0T BO3MOKHOCTH TJIyOOKOTO M CHCTEMHOI'O M3YUYEHHUS COJAEpHKaHUs
y4€OHBIX TUCUUILINH 32 CYET OOBEAMHEHUS 3aHATUI B TEMATUYECKHE OJIOKU;

*TEXHOJIOTUM MOJYJBHOTO OOy4YEHHMs], JAOIIME BO3MOKHOCTh OOECHEeYEeHUs
ruOKOCTH mponecca 00ydeHusl, afanTalii €ro K UHANBUAYaJIbHBIM MOTPEOHOCTSIM
U OCOOEHHOCTSIM  oOywaromuxcsi (IPUMEHSIOTCS, Kak [paBWio, MpuU
CaMOCTOSITEILHOM OOY4YEHHMH CTYJICHTOB 110 MHAWBUIYaTbHOMY YYEOHOMY ILJIaHY);

*TeXHONOTUU  TUu(dPEepeHIMPOBAHHOTO  OO0y4YeHHUs,  OOECICUHBAIOIINE
BO3MOYKHOCTb CO3/IaHHSI ONTHUMAJbHBIX YCJIOBHM [JIl pa3BUTUS HMHTEPECOB U
CIOCOOHOCTEM  CTYIAEHTOB, B TOM 4YHCJI€ M CTYIEHTOB C OCOOBIMHU
00pa30BaTeNbHBIMU MOTPEOHOCTSAMH, YTO TO3BOJISIET PEATU30BaTh B KYJIbTYPHO-
0o0pa3oBaTebHOM TMPOCTPAHCTBE YHHUBEPCUTETAa HUICK CO3JaHUS  PaBHBIX
BO3MOYKHOCTEH JJ1s1 MOJIy4eHHs 00pa30BaHus

*TEXHOJIOTUU aKTUBHOT'O (KOHTEKCTHOI0) OOYYEHHMs, C MOMOIIBIO KOTOPBIX
OCYUIIECTBIISIETCS. MOJIETUPOBAHKUE MPEAMETHOTO, MPOOJEMHOTO U COLHMAIBHOTO
colepkanusi  Oyaymiell  npoeCCHOHAIbHOM  NIEATENIbHOCTH  CTYACHTOB
(MCTIONB3YIOTCSI AKTUBHBIE U MHTEPAKTUBHBIE METOJIbI O0yU€HHUs) U T. 1.
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MaxkcumanbHast 3QQPEKTUBHOCTh MEJArOrHUYeCKOro Mpolecca JOCTUTaeTCs
yTEeM KOHCTPYHUPOBAHUS ONTUMAIBFHOTO KOMIUIEKCA MEAarorn4ecKux TEeXHOJIOTHiA
U (WIM) WX DIEMEHTOB HA JWYHOCTHO-OPHEHTUPOBAHHOM, AESITEIHHOCTHOM,
JMaJIOTHYECKOM OCHOBE M UCMOJIb30BAHUS HEOOXOIUMBIX COBPEMEHHBIX CPEICTB
oOyJeHus.

6. YueOHO-MeTOAMYECKOE H NMPOrPAMMHO-HH(OPMAIHOHHOE O0ecIeYeHue
AUCHUNIIHHBI:

a) OCHOBHAf JUTepaTypa:

1. 1.UBuatoB, A. JI. Xumus Boxsl u MukpoOuosorus : yueonux / A. JI.

Npuaros, B. 1. ManoB. — Mocksa : UHOPA-M, 2023. — 218 c¢. — (Cpennee
npodeccuonansHoe obOpaszoBanue). - ISBN 978-5-16-006616-5. - Tekct
anekTpoHHbii. - URL:  https://znanium.ru/catalog/product/2023172  (nmara
obpamenus: 08.10.2024). — Pexxum 1ocTyma: mo moanucke.

2. Xumusa BOJBI [DIEKTPOHHBIA pecypc]: METOIWYECKHE YyKa3zaHus/ —
OnextpoH.TekcToBble  gaHHble.—  Cankr-IlerepOypr: Cankr-IlerepOyprekuii
rOCYJTapCTBEHHBIM apXHUTEKTypHO-CTpOUTENbHbIM yHUBepcurer, ObC ACB,
2016.— 36 c.— Pexum moctyma: http://www.iprbookshop.ru/74356.html.— 3BC
«IPRbooks»

3. AmudanoBa A.M. XumMus BOABI W MHUKPOOHOJIOTHS [DIECKTPOHHBIN
pecypc]: yuebHoe nocodue/ Anmmdanoa A.Ml.— DIIEKTPOH.TEKCTOBBIC JTAHHBIC.—
benropoxa: benropoackuii rocyaapCTBEHHBIA TEXHOJIOTHUYECKUM YHUBEPCUTET HUM.
B.I'. Ilyxoea, O5bC ACB, 2015— 78 c— Pexum pgocrymna:
http://www.iprbookshop.ru/28416.html.— DBC «IPRbooks»

4. usn JIL.H. Xumua Boapl. BogomoarotoBka [DIIEKTPOHHBIN pecypc:
yuebHoe mocooue/ Iussn JIL.H.— DnekTpoH.TeKCTOBbIE JaHHbIe.— TOMCK:

Tomckuii monutrexuudeckud yauBepcuter, 2014.— 83 c.— Pexum nocryma:
http://www.iprbookshop.ru/34732.html.— DBC «IPRbooks»

0) JOMOTHUTEIbHAS JUTEepaTypa:

1. Xumus Bonbl [DJEKTPOHHBIA pecypc]: METOIMYECKHE YyKazaHus/ —
OnektpoH.TekcToBble  JaHHble.—  Cankrt-IlerepOypr: Cankr-IlerepOyprekuit
rOCYJapCTBEHHBIM  ApXWUTEKTYpHO-CTpouTENbHbIN yHUBepcurer, ObC ACB,
2016.— 36 c.— Pexwum mocrtymna: http://www.iprbookshop.ru/74356.html.— 3B5C
«IPRbooks»

2. O06mras XuMuUs € dJIEMEHTaMH OMOOPTaHMYECKOW XUMHUH [ DIEKTPOHHBIH
pecypc]: yueonux/ O.B. HecrepoBa [u ap.].— DNIEKTpOH.TEKCTOBBIE TaHHBIC.—
Mocksa: Jlabopatopuss 3Hanumif, 2018.— 379 c.— Pexum pocryna:
http://www.iprbookshop.ru/88962.html.— 9BC «IPRbooks»
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3. Komanenko JI.B. buoxmmmueckne OCHOBBI XUMUU OHOJOTHUECKH
aKTUBHBIX BEIIECTB [DJEKTPOHHBIM pecypc]: ydyeObHoe mnocobue/ KoBaneHko
JLB.— DOnekrtpon.tekcToBble maHHble.— MockBa: BMHOM. JlabopaTopus
3HAHUI, 2015.— 230 C.— Pexum JOCTyTa:
http://www.iprbookshop.ru/4608.html.— SBC «IPRbooks» JlemumoBa H.T.
PykoBOACTBO K 1a0OpPaTOPHO-NPAKTHYECKUM 3aHATHUSAM [0 OMOOPraHUYECKOU
XUMHUH [ DNEKTPOHHBIN pecypc].

4.  JemumoBa  H.I'.,  Mapenkoa JIL.U., Tymnunxas  C.Jl—
DIIEKTPOH.TEKCTOBbIE JaHHble.— KemepoBo: KemepoBckas rocyaapcTBeHHas
MEIUIIMTHCKAA aKajgeMus, 2008.— 76 c— Pexum JOCTyTA:
http://www.iprbookshop.ru..— 3BC «IPRbooks»

B) MeTOAMYECKUE YKAZAHNSA:

l.Jdempsnenxko T.M. Meronnueckue ykasaHus II0 NPAKTHYECKUM U
KOHTPOJIbHBIM pa0oTaM MO JUCUUIUIMHE «XHUMHSI BOJBI U MHUKPOOUOJIOTHS IS
CTYACHTOB MNpPO(ECCHOHAIBHOTO YPOBHS MOJTOTOBKM OakanaBp, MO MpOdUIIO
20.03.02 «IIpupomoodyctpoiictBo u Bojomnoib3oBanue» / T.M.JlembsiHeHKO. —
Jlyranck.: 'OY BIIO JIHY um. B. Tans, 2018. - 35 c.

2. Jembanenko T.M. Meronnueckne yka3zaHus. JIEKIMOHHBIM Kypce IO
JUCUUIUIMHE ~ «XHUMHSIT  BOJAbI M MHUKPOOMOJOTHS»  JJIA  CTYJIEHTOB
npo(eCcCUOHABLHOTO YPOBHSI MOJArOTOBKM OakanaBp, mno mpoduio 20.03.02
«IIpuponooOyctporictBo u Bogonoas3oBanue» / T.U.Jlembsanenko. — Jlyranck.:
'OV BIIO JIHY um. B. lana, 2017. - 72 c.

I') HHTePHET-PeCcypChl:

MunucrepctBo oOpa3oBaHusi u Hayku Poccuiickoit ®enepanuum  —
http://mMuHOOpHAaYKH. PP/

®denepanpHas chayxk0a 1Mo Ham3opy B chepe oOpa3zoBaHus M HAYKH —
http://obrnadzor.gov.ru/

MunucrepctBo obpa3oBanus u Hayku Jlyranckoit Hapoanoit PecniyOnuku —
https://minobr.su

Haponnsrii coer Jlyranckoit HapoaHoii PecrryOmiku — https://nsinr.su

[Topran @enepanbHbIX TOCYAAPCTBEHHBIX OOPA30BATEIBHBIX CTaHAAPTOB
BhICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbhblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Uudopmanmonnas cucrema «EamHOe OKHO 1OCTynma K 00pa3oBaTelIbHbIM
pecypcamy» — http://window.edu.ru/

denepaibHBIM  IIEHTP HHPOPMAITMOHHO-00PA30BaTEIBHBIX PECYPCOB —
http://fcior.edu.ru/

MuUHHCTEPCTBO CTPOUTENBCTBA U KWINIHO-KOMMYHAJIBHOTO X03s1cTBa JIHP
- https://minstroylnr.su/
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

MuHuCTEpCTBO NPUPOIHBIX PECYPCOB U 3KoJornueckon 6ezomacuoct JIHP -

https://mprinr.su/

['ocynapcTBEHHBI KOMUTET METPOJIOTHH, CTaHJAPTH3AIUU M TEXHUYECKUX
usmepenuit JIHP - https://gkmsti-Inr.su/

http://znanium.com.

DJIEKTPOHHBbIE O0MOJIHOTEYHbIE CHCTEMbI H PeCypPChI

DNEeKTPOHHO-OMOIMOTEeYHAs
http://www.studentlibrary.ru/cgi-bin/mb4x

CHCTCMa

DNEeKTPOHHO-OMOIMOTeUHAs

https://www.studmed.ru

cucremMma

«KOHCYJ'ILT&HT CTyACHTa» -

«StudMed.ruy —

NudopmanuoHHbIii pecypc 0ubInM0oTeKH 00pa3oBaTeIbHOH OPraHN3allul
Hayunas 6ubanorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/
Hayuno-texauueckast oudnuoreka MCA u JKKX

7. MaTepHaJbHO-TEXHUYECKOE o0ecneuyeHue T CHUIIMHbI

OcBoeHNE OUCIHUILUINHEI

«OCHOBBI 3H€pFOC6€pC}KeHH5{»

npcarojaracTt

UCIIOJIb30BAHUE AKAJEMUYECKUX ayAUTOPUH, COOTBETCTBYIOIIMX JACHCTBYIOIIUM
CaHUTAPHBIM U IIPOTHUBOIIOKAPHBIM IIpaBUIaM U HOPMaM.

[Ipouee: pabouee MecTO TMpernoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B MlHTEpHET.

[IporpamMmMHOe oOecrieyeHue:

DyHKIHOHAIBHOE
Ha3HA4YeHue

Becniiatuoe
NMPOrpaMMHoe
o0ecmeueHnue

CcblIKH

OducHsrii makeT

Libre Office 6.3.1

https://www.libreoffice.ora/

https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHast https://ubuntu.com/

cucrema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

ITouTOBBIIT KJIUEHT

MozillaThunderbird

http://www.mozilla.org/ru/thunderbird

Daiin-mMeHeKep FarManager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://www.7-zip.org/

['paduueckuit GIMP (GNU Image http://www.gimp.org/

penakTop Manipulation Program) http://gimp.ru/viewpage.php?page_id=8

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator
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http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://www.pdfforge.org/pdfcreator

Aynuonneriep

VLC

http://www.videolan.org/vic/

8. OueHouHble cpeacTBa MO0 JUCUMILTIMHE

IMacnopT
OLICHOYHBIX CPEACTB M0 Y4eOHOH TMCHUIIMHE

«OCHOBBI PHEPTO- U PECYPCOCOECPEKEHUSDY

[lepeyenr KOMMETEHIMI (RJIIEMEHTOB KOMIIETECHIIU), (QOPMUPYEMBIX B
pe3yibTaTe OCBOCHUS YUEOHOU JUCIUTUIMHBI (MOIYJIS) UM IPAKTUKH

Ne | Kog dopMynHrpoBKa Wnnukatopell Kontponupyemsie | Dtarbl
/Tl | KOHTPOJIUPYEMOH | KOHTPOJIUPYEMOit JIOCTH>KEHUH | TEMBI dbopmupoB
KOMITETCHIIHT KOMITETCHITUH KOMITETCHIINY y4eOHOI aHUsA

(o JUCITUATITUHBI, (cemecTtp
peanu3yemMol] NpaKkTUKU W3y4YECHUs)
JCIUATIIINHE )
1 | OIIK-2. Crnocoben npuanmatrs | OIMK-2.1. Tema 1. 3
y4acTHhe B HAyYHO- I'unpocdepa
HCCIIEI0BATENbCKON OIIK-12.2. | 3emim.
JEeATEIbHOCTH Ha Tema 2.
OCHOBE XapakTepucTuka
WCIIOIb30BAHUS BOJHBIX
€CTECTBEHHOHAYYHBIX pacTBOpOB
U TEXHUYECKUX HAYK, Tema 3. Bogusie
ydera TpeOoBaHMM pacTBOpHI
9KOJIOTMUECKOH U 3JEKTPOJIUTOB.
MIPOU3BOJICTBEHHOMN Tema 4.
OesomacHOCTH DIEKTPOXUMHUYECK
U MPOLIECCH B
BOJHBIX CHCTEMaX.
Tema 5.
CopO1uonnbie
MIPOLIECCHI.
Konnounneie
CHUCTEMBI.
Tema 6. Oxpana
MIPUPOJIHBIX BOJ
Tewma7.
Muxkpobuonorus
IToxa3aTenu n KPpUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIMuCaHMe IIKAJI
OLICHUBaAHUA
Ne Kon HMuaukaTopsl Ilepeuenn Kontponupye-| HaunmeHnoBanue
o KOHTPOJIUPYEMOi JOCTHIKCHUH TUTAHUPYEMBIX MBbIE€ TEMBI OIIEHOYHOTO
I KOMITETEHITHH KOMIICTCHINH EHO pe3yabTaToOB yueOHOi cpesicTBa
peannzyemoi
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http://www.videolan.org/vlc/

JTUCIIATIITAHE) MUCIAIIINHBI
OIIK-12. OIlK-2.1 3HATB: -| Tema 1, Bompocsr mis
CrocobeH 3HaHUe U BjIaJcHUE | OCHOBHBIE Tema 2, o6cyxIeHHs (B
MIPUHUMATH METOJaMH YYacCTHUsl | IMOJIOKESHUS Y | Tema 3, BHIC
y4acTHe B B HayYHBIX 3aKOHBI  XUMMH, | .o 4, cooBmeHHii),
Hay4HO- HCCIICAOBAHUSIX; 3aKOHBI PA3BHUTHUS
ucciuenosareisek | OIIK-2.2 MaTepUaIbHOrO Tema s, TECTBL,
Oli IEATENBHOCTH | YMEHHE MHpa, Tema 6, pedeparer,
Ha OCHOBE MIPUMEHSTD MTPU XUMHYECKYIO Tema 7, KOHTPOJbHBIC
HCIIOIb30BaHUS y4acTHH B dbopMy IBUKEHUS padoTHI
€CTECTBEHHOHAYY | HAyYHBIX MaTepuH, COCTaB,
HBIX U HCCIICAO0BAHUIX CBOMCTBA  BOJEIL,
TEXHUYECKHX 3HaHHE METOIOB poiL  BOABI B
HayK, ydera Hay4HBIX o0OpazoBaHUU
TpeboBaHUI HCCIIEN0BaHUN Ipyrux 006o0s0oueK
DKOJIOTHYECKON U | 0OBEKTOB 3eMiId,  OCHOBEI
MIPOU3BOJICTBEHHO | MPHUPOA000yCTpoiic | obIen
1 6€30MaCHOCTH | TBa U MUKpPOOHOJIOTHH,
BOJIONOJIB30BAHMSA. | MEXAHU3MBI

IIPEBPALLICHUN

XUMHYECKUX

BEIIICCTB 31

COC/IMHEHMI,

¢dusuko-

XUMUYECKUE

MIPOLIECCHI,

MPOTEKAIOIUE B
BOJIHOM Cpefe;
Ymersn: -
BBITIOJTHSATh
XUMHUYECKHE
pacueTsl,
CaMOCTOSITENTLHO
BBITIOJTHSATh
XUMHUYECKHE
IKCIIEPUMEHTHI,
MPUMEHATh
JIOTUYECKOE
MBIIIJICHHE B
TPYIAOBOM
JIeSITEIIbHOCTH;
MIPUMEHSATH
TEXHOJIOTHIO
XUMHUYECKHX
IIPOLIECCOB Ha
IIPOU3BO/ICTBE;
HCIOJIb30BaTh
OCHOBHBIE METO/]IbI
3aIUTHI
OKpYKaroMIe
CpeJbl.
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Baanern: -
HaBBIKAMH
METO/I0JIOTHI
CHCTEMHBIX
HCCIICIOBAHUIA;
HaBBIKAMH K
caMOOpraHu3aIu
u u
camMo00pazoBaHu
10 B
npodeccuoHabH
oii cdepe;
HABBIKAMHU
aHaIM3a BIIMSHUS
OMOXMMUYECKHX
IIPOIIECCOB Ha
PEIMPUATHSIX
IIPUPOJTOOXPAHHO
ro "
BOJOXO3SIMCTBEHH
oro
CTPOHUTEIIbCTBA, a
TaK xKe B
OT/IEIbHBIX
o0macTax
HCCIICIOBAHMUSI.

OueHoYHbIE CPeCTBA M0 AUCHUILINHE
«OCHOBBI JHEPIo- U pecypcocoepekeHus»

Bomnpocs! ajs1 00cy:xnenus (B BUae COO0IEHH):

1. XumMus BOJAbI U MHUKPOOHOJOTHS KaK pas3fed eCTeCTBO3HAHHMS - Hayka o
BEIIECCTBaX, HX CTPOCHMH, IMPEBPAIICHUSIX W B3aUMOCBSI3U C >KUBBIMHU
OpraHu3MaMH.

2. PanimonanbHOE MpUpoIoioib3oBanue. [TIoHsTHe 0 MaTepuu, BEIIECTBE, MOJIE.

3 OCHOBHBIE XMMUYECKHUE TTOHSATHS U 3aKOHBI B BOJIHOM Cpejie.

4. 3aK0oHBI COXpPaHEHHUS U B3aUMOCBSI3U MACChl M SHEPTHH B BOJHOM Cpejie.

5. CTexnoMeTpruyecKre 3aKOHbI 1 AaTOMHO-MOJICKYJISIPHBIE TTPEACTABICHUS BOAHBIX
pPacTBOpPOB.

6. Tunbl XUMUYECKUX PEAKIIUM, MPOTEKAIOIINX B BOJIHOM Cpejie.

7. OCHOBHBIE JKCIEPUMEHTAIbHBIC JTaHHBIE O CTPOSCHUU MOJIEKYJIbI BOJBI.

8. Ou3nyecKkue CBOMCTBA BOJIBI.

9. XMMHUYECKHE CBOMCTBA BOEI.

10. Vi3sMeHeHre CBOMCTB XUMHUYECKUX BEIIECTB B BOJTHOM Cperie.

11. OcHOBHBIE XapPAaKTEPUCTUKH BOJOPOIAHOU CBSI3U.

12. KoMmieKkcHBIE COSIMHEHHS.

13. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB.
16




14. Duepreruueckue >(P(PeKTsl U 3aKOH COXpPAHEHHUS SHEPTUU B XHUMHUYECKUX
peaKiusix.

15 TepmoxuMU4eCKre 3aKOHBI.

16. PaBHoBecue. KoHcTanTa paBHOBECHS U 3aKOH JACHCTBUS MacC JJIsi TOMOTE€HHBIX
U TETEPOTECHHBIX PaBHOBECHUH.

17. llpunuun cMmenieHus: xumudeckoro paBHoBecus Jlelllatense.

18. Xumnueckasi KHHETHUKA.

19. CkopocTh XUMHUYECKHMX pEaKIUil U €€ 3aBUCUMOCTb OT KOHIIEHTpAlUu
pearupyronux BemecTs.

20. 3aBUCUMOCTb CKOPOCTH PEAKIIMA OT TEMIIEPATYPHI.

21. CKOpOCTh TETePOTreHHBIX XUMUYECKUX PEaKIUH.

22. O0m1re MOHATHS O PACTBOPAX M TUCHIEPCHBIX CUCTEMAX.

23 Knaccuduxamus IUCIIEPCHBIX CUCTEM.

24. CriocoObl BBIpaXXEHUSI COCTaBa PaCTBOPOB.

25. XapakTepucTHKa Mpolecca pacCTBOPUMOCTH.

26. I3MeHeHre SHTaJIbIIMKM M SHTPOIMH MPU PACTBOPEHUHU.

27. PacTBOpBI HERJIEKTPOIUTOB.

28. JlaBieHue mapoB PacTBOPUTEIIS HAJl paCTBOPOM.

29. Temniepatypbl KuneHus 1 3amep3anust. OCMOTHYECKOE JIaBJICHUE.

30. OcobeHHOCTH BOABI KaK PACTBOPHUTEINS.

31. DnexkTponuTHIECKas: TUCCOLUAITHS.

32 CunbHbIe U crabble dTEKTPOIUTHI.

33. MlonHbIe peakIiui 1 paBHOBECHS.

34. DNeKTpONIUTHIECKasT TUCCOLUAINS BOJIBI.

35. BomopoaHblil mokasareb.

36. 'maponus conei.

37. OKUCIUTETHEHO-BOCCTAHOBUTEIIBHBIC MPOIIECCHI.

38. TUIbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKITUH.

39. [lonsiTe 00 SIEKTPOMHBIX TMOTEHIMANAX, UX CBI3b ¢ dHeprueit ['mObca.

40. Mexanndeckne, GU3NICCKUE, XUMUYECKHUE, OMOJOTHISCKIE METObl OUYUCTKU
OBITOBBIX Y TTPOMBIIIJIEHHBIX CTOKOB.

41. OcHOBHI 0011IE1 MUKPOOHUOIOTHH.

42. O6mrast Gpu3noorusi MUKPOOPTAaHU3MOB. B3anMOOTHOIICHHSI ¢ OKpYIKaroIen
CpEIION.

43. IlaToreHHple MUKPOOPTaHU3MBL. BpeaHast 1esiTeIbHOCTh MUKPOOOB.

44. Porib MUKPOOPTaHU3MOB B MIPOIIECCaX OYUCTKU MPUPOIHBIX U CTOYHBIX BOJI.

Kpurepuu u mikana orieHUBaHUS 110 OIICHOYHOMY CPEJICTBY JOKJIaJ, COOOIIEHUE

IIIxama OIlCHUBaHUA Kpurepuii onienuBanus
(nHTEpBaI OAIITOB)
5 Hoxnan (coobiienue) npeacrapieH(0) Ha BHICOKOM YPOBHE (CTYIEHT

B IIOJHOM OO0BEME OCBETHJ pPacCMaTPUBACMYIO IPOOJIEMATHUKY,
NpHUBEJl apTryMEHTHI B TOJIb3y CBOMX CYXACHUW, BIAJEET
PO UIHHBIM IMOHATUHHBIM (KaTeropruaabHbIM) anmapaToM U T.11.)

4 Joxnan (cooOmieHue) npeacTaBieH(0) Ha cpeHEM YPOBHE (CTYIEHT
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B IIEJIOM OCBETHJI pPacCMaTpHUBacMyl0 MpPOOJIEeMaTUKYy, MPUBEI
aApryMEHTBl B TIOJIb3y CBOHMX CYXKJICHUMU, JIOMYCTUB HEKOTOPHIE
HETOYHOCTH U T.11.)

3 Hoxnan (coobuieHue) mpeacraBiieH(0) Ha HU3KOM ypOBHE (CTYACHT
JOMTYCTHJI  CYIIECTBCHHBIC HETOYHOCTH, W3JIOKWI MaTepuall ¢
omMOKaMy, HE BIAJEET B JOCTATOYHOH CTENEHH NPOPHILHBIM
KaTeropuabHBIM anmapaToM | T.I1.)

2 Joxian (cooOmieHne) mpeacraBieH(0) Ha HEYIOBICTBOPUTEIHHOM
YPOBHE HJIM HE NPEJICTaBICH (CTYACHT HE T'OTOB, HE BBIOJHHII
3aaHue U T.I1.)

Bonpockl kK KOHTPOJIBbHBIM PadoTaM (MHAMBHUIYAJIbHOMY 32IaHUI0):
1. 3anacel Bojbl Ha 3emiie. [IpupoaHbiid BOJIHBIN OaaHc.
2. Bogonotpebaenue npecHoi Boawl. Kinaccudukaius mpupoIHbIX BO.
3. CBoOonHas U cBA3aHHAs BOAA. XeMOCOpPOIUs BOAbI IPUPOJIHBIMA MUHEpAIAMHU
auTochepbl U UCKYCCTBEHHBIMU BeliecTBaMH. [losydeHue BSOKYIUX MaTepraloB.
4. Cocras, cTpoeHue, reomerpuueckas (hopma BOJBI.
5.Dusnyeckue  CBOMCTBA  BOJBI:  NOJSIPHOCTb,  BOJOPOJHBIE  CBS3H,
JUBJIEKTpUUYECKas MPOHUIIAEMOCTb, MOBEPXHOCTHOE HATSKEHUE, TEIJIOEMKOCTh,
IJIOTHOCTH MPH Pa3IMYHBIX TEMIIEpATYypax.
6. AHOManbHble (PU3MUYECKHE CBOMCTBA BOJBI 10 CPABHEHUIO C DJIEKTPOHHBIMU
aHaJOraMH.
7. XUMHUYECKHE CBOMCTBA BOJIBI.
8. Tspkenas Boja u ee PU3NUECKUE U XUMUYECKHUE CBOMCTBA.
9. ImnarpaMmMa COCTOSIHUS BOJIbI. AHAIM3 AUarpaMMbl, MpaBuiio Qas.
10. Knaccudukanys pacTBOpPOB IO CTENEHU TUCIIEPCHOCTH.
11. UctunHbIe pacTBOpbI. HackleHHBIE PACTBOPHI.
12. PacTBOpUMOCTh BEIIECTB B KUIKOM, TBEPJIOM U Ta3000pa3HOM COCTOSHUSX.
13. CriocoObl BbIpa)K€HUS KOHIIEHTPALUU pa30aBIE€HHBIX pacTBOpoB. Pusnueckas
U XUMUYeckasi abcopO1us ra30B B BOJIE.
14. DHepreTrka pacTBOPOB.
15. Ananu3 auarpaMmbl COCTOsIHUS: «BoJ1a 1 paCTBOPEHHOE BEILIECTBOY.
16. O0mue cBoMCTBa PacTBOPOB: OCMOC, KPUOCKOIHUS, AOYITMOCKOMHS. 3aKOHBI
Bant-I'odda u Payns nj1s pacTBOpOB HEAIEKTPOITUTOB.
17. Cwmazouno-oxnaxnawomme xkuakoctu (COX), TopMO3HBIE KHIKOCTH,
TEIUIOHOCUTEIH.
18. JKuakue BOJHBIE CHCTEMBI C OPraHUYECKON pacTBOpUMOCThIO. Pacnipenenenue
BEILIECTBA MEK/Y ABYMSI HECMEIINBAIOIIUMUCS KUIKOCTSIMH.
19. 3akon pacnpenenenus Hepucra-IlInnoBa. DKCTpaKIIMOHHBIE MPOLECCHl U UX
MIPUMEHEHHUE.
20. Teopust FNEKTPOJIUTUIECKON JUCCOIIUALIUH.
21. ConbBatanus BEUIECTB M HMOHOB BOJOM. Kpucrtamioruaparsl, KBacIlbl,
AKBAKOMILIECKCHI.
22. Cuna 35ekTpoauToB. CTENneHb U KOHCTAHTa JUCCOLMAIIMH.
23. 3akoH paz0apnenus OcBanb/a.
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24. VoHHbIE peaklud, MOHHBIE Mpou3BeleHUs] Bojbl, pH pacTBOpoOB, rujiposin3
COJIEH.

25. CreneHb M KOHCTaHTa rujaposinza. Ilpoussenenue pactsopumoctu (I1P) ms
BBINAJACHUS TPYTHOPACTBOPUMBIX 3JIEKTPOJIUTOB.

26. YcinoBus BBITAJICHUS OCaaKa.

27. 3axonsl Bant-T'odda u Payns nias pacTBOpoOB AJIEKTPOIUTOB.

28. OKHUCIINTEIILHO-BOCCTAHOBUTEIILHEIE MOTEHIINAIbI BOJIbI (OBI).
Knaccudukanus meramno mo akruBHocTH 110 OBII.

29. DnekTposu3 BOJHBIX pacTBOpoB. llopsimok pa3psiAkd MOHOB Ha KaTojAe M
aHojie.

30. PacTBOprMBIE 1 HEPACTBOPUMBIE aHOJIBI.

31. TanpBaHMuYeckWe TOKPHITHS. [ambBaHOCTErWMsT W  TaJbBaHOIUIACTHKA,
ANEKTPOJIUTHYECKOE PAPUHUPOBAHUE «UYCPHOBBIBIX» METAIJIOB, MOJUPOBAHUE,
nudoBanue, ppesepoBanue. 3akoHsl Dapases.

32. Koppo3suiiHble MPOIECChl METAIVIOB U CTPOUTEIBHBIX MAaTEPHUAJIOB B BOJIC M BO
BJI&YKHOM BO3ZYXE.

33. 3aBUCUMOCTb NMPOIYKTOB KOppo3uu oT pH cpenpbl.

34. MexaHu3Mbl JJIEKTPOXUMHYECKON KOoppo3uu. OCHOBHBIE METOJIbl 3allUTHI
METAJUIOKOHCTPYKITUH OT KOPPO3HHU.

35. Teopernueckue OCHOBBI COpPOIMOHHBIX TMpoleccoB. duznyeckas u
XuMHueckas adcopOiusi ra3zoB B Boje. AacopOuusi razoo0pa3HbIX U KUIKHX
BEILIECTB B BOJIHBIX cucTeMax. dusndeckas aacopouus. M3oTepmsbl agcopoium.

36. YpaBuenus I 'enpu, Opeiinmimxa u Jlearmropa.

37. Konnonansie cucteMbl. CriocoObI MOTyYEHUsT KOJUIOUIOB.

38. IIpuMeHEHNE KOJUTOUIHBIX CUCTEM B CTPOUTEIBCTBE U OUMCTKE BOJBIL. J(nanms,
1eKTpodope3 KOIITOUAHBIX CUCTEM.

39. Makpo- 1 MUKPOKOMIIOHEHTBI TPUPOJIHBIX BO/I.

40. XKecTkoCTb BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

41. TlomHoe obeccoiMBaHrEe BOJIbI HOHOOOMEHHBIMH CITIOCOOAMHU HAa MOHUTAX.

42. Iyt nocTyIUIeHUsI BPEIHBIX M TOKCUYHBIX BEIIECTB B Boy. BomonoarotoBka
MMUTHEBOM M TEXHOJIOTUYECKOM BOJIBI.

43. Mexannueckue, (GU3NISCKUES, XUMUYSCKUE, OMOJIOTHISCKIE METObl OUYUCTKU
OBITOBBIX Y IIPOMBIIIJICHHBIX CTOKOB.

44. OcHOBBI 00111eH MUKPOOHOJIOTHH.

45. O0mast Gpu3noaorusi MUKpOOPraHUu3MOB. B3anuMOOTHOIIIEHUS ¢ OKpY’Karolen
CpEIION.

46. IlaTorenHble MUKpOOpPraHU3Mbl. BpegHas nesaTeIbHOCTh MUKPOOOB.

47. Pojib MUKpPOOPTaHU3MOB B MPOIECCaX OYUCTKHU MPUPOIHBIX U CTOYHBIX BOJI.

Kpurtepuu u mikana orieHuBaHus 10 OIICHOYHOMY CPEJCTBY KOHTPOJIbHAs paboTa

IIIxama OIlCHUBaHUA Kpurepuii onienuBanus
(nHTEpBaI OAJITOB)
5 KontponbHas paboTa BBIIIOJHEHA Ha BHICOKOM YpOBHE (IIpaBUIIbHbIE

otBeTHI anbl Ha 90-100% BompocoB/3axaq)

4 KontposnbHas paboTa BHIIOJHEHA HA CPeTHEM YPOBHE (TIpaBUIIbHbIC
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OTBETHI JIaHbI Ha 75-89% BompocoB/3amay)

3 KontponbHas paboTa BHIIIOJHEHA HA HU3KOM YpPOBHE (IIpaBUIIbHBIC
OTBETHI 1aHbl Ha 50-74% BormpocoB/3anay)
2 KonTponbHast paboTa BBIIIOJIHEHA HA HEYIOBICTBOPUTEILHOM

ypoBHE (MpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)

KypcoBoii npoext/padora
He npenycmoTpen

OueHovHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTanuu (3a4er):

1. B kakoit macce NaOH coAepXHUTCS CTOJIBKO K€ DKBHBAJICHTOB,
ckoJsibko B 140 r KOH?

2. B kakom kommuectBe C2(OH)3 CONEPXKHUTCS  CTOJIBKO  Ke
HKBUBAJIEHTOB, CKOJIbKO B 174,96 TM0o(OH)27?

3. OnpenenuTe SKBHBAJICHT M SKBHUBAJICHTHYIO Maccy docdopa,
Kuciopoaa u 6poma B coenunenusix PHs, H,O,HBe.

4, [lepeunciuTe aHoMmaibHbIC CBOMCTBAa BOJbl. Kakoe 3HaueHUE OHHU
UMEIOT?

5. Kakue riaBHbIe KaTUOHBI M1 AHMOHBI HAXOJSITCS B MIPUPOIHBIX BOJIaX?
KakoBbI UX 3HaUeHHUS JUIST XUMHUYECKHUX CBOMCTB BOJIBI?

6. 3aKOH JEHCTBHUS Macc. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKON PEAKIINU
OT TeMIepaTyphl.

1. PaBHOBecue B romoreHHnix cucremax. Koncranra pasHoBecust. CaBur
paBHOBecus. [Ipuanun Jle-1llaTense.

8. Hanummre BbIpaKeHUS ISl KOHCTAHTHI PABHOBECHUS TOMOTI'EHHOM

cuctembl bl, + 3H,<> 2Alll;. Kak u3aMeHUTCS CKOPOCTh MPSIMOM peakiuu - oopa-
30BaHUs aMHaKa, €CJIM yBEJIUYUTh KOHIIEHTPAIMIO BOJOPOAa B TpU pa3za’?

9.BbruncinTe, BO CKOJIBKO pa3 yBEIWYUTCS CKOPOCTh PEAKIMH, IPOTe-
Karomieil B razoBoi (aze, mpu moBwimieHnu Temmeparypbl oT 30° go 70°, ecnu
TeMIIepaTypHbIN KOA(PGUIIMEHT peakiuy y paBeH 2.

10. B romorenHoii cucreme CO + C/,<~ COC\, paBHOBeCHbIE KOHIICH-
TPALMU PEarupyONIUX BEIIeCTB COOTBeTCTBEHHO paBHbl: [CO] = 0,2 momb/it; [C/5]
= 0,3 monw/11; [COC/;] = 1,2 Monb/1. BeruucinTe KOHCTAHTY PAaBHOBECHS CHCTEMBI
1 ucxoaubie koHueHTpamuu Cl, u CO.

11. TIlpu HexoTOpOH TemiepaType paBHOBECHE TOMOTEHHOH CHCTEMBI
2AF0 + 0,<>7 ycTaHOBWJIOCH MNpHU CHEAYIOIMIMX KOHIEHTPAUUAX PEArupPyOIINX
BemiecTB: [bIO]p= 0,2 momaw/1; [O,] = 0,1 moaw/1; [bIO,] = 0,1 Moab/n. Beraucnure
KOHCTAaHTY PaBHOBECHS U UCXOAHYIO KOHUeHTpauuo b0 u O,.

12. TIpousBencuue pactBopumoctd (IIP) mist TpyaHOpacTBOPUMBIX Be-
mects. YTo MOKHO HaiTh 110 Beanuune [1P?

13. TIIpoussencuue pactBopumoct (ITP) kapbonara kanwius CaCOs ipu
25 °C paBHo 4,8-10 . Onpenenure KOHILEHTpamuio HOHOB Kaimblus U CO; B
rpaMMax Ha JIUTP B HACHIIICHHOM PacTBOPE.
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14. TlIpowussenenue pactBopumoctu (ITP) 40C1 npu 20 °C paBuo 1,6110°
' OmnpenennuTe KOHLEHTPALHIO HOHOB cepedpa 1 XJI0pa B HACHIMIECHHOM PaCTBOPE
AoCl, He conepxalieM IPyrux paCTBOPEHHBIX BEIECTB.

15. Honnoe mpousBenenue Bonbl. Bperamcnute pH. KucmotHocts 1
HIEJIOYHOCTH PACTBOPOB.

16. BpluuciauTe — KOHIEHTpAIMIO  THAPOKCHJIBHBIX ~ HOHOB,  €CIIH
BOJIOPOJIHBIN TIOKa3aTenb (pH) paBen 4,5.

17. TIlpm kakoMm BOJOpPOJHOM TiOKazatene (pH) pacTBop OymeT HUMEThH
HEUTpaJIbHYI0, KHUCIYI0O WIH IIejdouHyto cpeny? Kak HM3MEHUTCS BOAOPOIHBIN
MoKa3aTesb JUCTUIIMPOBAHHOM BOIbI, eciiv K 1 11 ee qo6aButh 0,01 r-3xB KOH.

18. T'mapomus coneit. Koncranra rugponmsa. OnpenencHue BeTHIuHbl pH
IIPY TUIPOIIU3E.

19. Kak Bimser Ha TUAPOJIM3 HAarpeBaHWe M pa30aBIICHUE pacTBOpA.
Hanummte ypaBHeHHE peakiuil THUAPOJIU3a CoJield Mpu OOJIbIIOM pa30aBiICHUU
P804, NeC!,, Co(J103),. [Touemy 3TH coJIM B pacTBOpaX UMEIOT KHUCIIYIO PEAKITHIO?

20. Hanwmmre peakmuu ruaposusa coieit bla,C0s, Co(bl03), Al(b103)3 B
MOJICKYJIIPHOM W WOHHOM BHjae. Kakue peaknuy Ha3bIBAIOTCS PEaKIUSIMH TH]I-
ponmuza?

21. Tlpu cMelmMBaHUU KOHIIEHTPUPOBAHHBIX pacTBOpoB PeCl3 u bla,CO3
obpazyercsaiPs(0H); n C0,. Ilouemy oOpasyrorcs 3tu BemiectBa? CocTaBbTe
MOJIEKYJIIPHOE M HOHHOE YPABHEHUSI PEAKIIUH.

22. Tlpu cmemmBanuu pactBopoB Al,(804); u bla,8 kaxnass U3 B3ATHIX
CoJIel THIIPOJIN3YeTCS HeOOpaTHMO /10 KOHIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX
OCHOBAaHMSI ¥ KHUCJIOTBI. BbIpasuTe 53TOT COBMECTHBIM THUIPOJIU3 HMOHHO-
MOJIEKYJIIPHBIM M MOJIEKYJISIPHBIM YPaBHEHUSIMHU.

23. Kakoe 3nauenwe pH (>7<) UMEIOT pPACTBOPHI CJICIYIOIIUX COJICH:
K3P04, PB(bI03);, bla81 CocraBbTe HOHHO-MOJCKYJSPHBIE W MOJCKYJSPHBIC
YpPaBHEHUS TUAPOJIA3A STUX COJIEH.

24. Beruucaure pH 0,01 H pacTBOpa YKCyCHOKHCIIOTO HaTpus, eciaun K, =
1 « 10™ r-HoH/1, KOHCTAHTA AUCCOLHALIIH YKCYCHOM KHCIOTbI KCHCOOH = 1,76 *
10°.

25. Crenens ruapoinsa. Kak cBsizaHa KOHCTaHTa THAPOJIN3A CO CTCIICHBIO
ruaponusa? Hanumure ruipoan3 4eTbIpeEX TUIIOB COJIEM.

26. HamummTe peakiyu ruIpoin3a B MOJICKYJIIPHOM M HOHHOM BHJIE Cie-
nytomux coneii: A1CI13, 2n804 Mn(H0s),. Kakoe 3nauenune pH(>7<) umeror
pacTBOpPHI?

27. 3HayeHWE BEIWYWHBI pH, T. €. KOHIICHTPAIMH BOJOPOJHBIX HOHOB,
JU1s1 (DU3UKO-XMMHYECKHUX U OMOJIOTHYCCKHX MPOIECCOB.

28. Teopus 6ydepubix pacTBOopoB. bydepnas emkocts. Ponb OydhepHbIX
CUCTEM.

29. Beruncaure BOIOpOIHBIN TIOKa3aTenb pH, eciu:

a)  KOHIEHTPALMsS HOHOB BOAOpozaa pasHa 1-10° r-mon/m;

6)  KOHLEHTpALWs HOHOB rHAPOKCHIa pasHa 1-10° r-mow/m.
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30. Uro Has3plBaeTCsI XUMHYECKUM OKBUBAICHTOM DJIIEMEHTA WJIH
BemectBa? Kak omnpenensercs SKBUBAJICHT COJIM, KHUCJIOTHI, OCHOBaHUS?
Boruncnure skBUBajIeHTHI U dKBUBaJIeHTHbIE Macchl H,80, u A1(0H); B peakuusix,
BBIPKEHHBIX CIICTYIONIMMU YPABHCHUSIMU:

H,80, + KOH=KH80, + UX) H,80,+M§=M§80, +H, A1(OH\ + HC1=A1(OH),C1

+ H,0 A1{OH\ + 3 LW0;=A1{OH\ + 3 H,0

31. Bogoponnble moka3aTend IBYX BOJA paBHBI 7 W 9. Peaknus kakoii
BO/Abl Oosiee kucias? Bo ckombko pa3 B HeW OoJjblle KOHIICHTpPAIUS HOHOB
BoZoponaa? Yemy paBHa KOHUEHTpAIU THAPOKCUIIbHBIX HOHOB, €CIIU BOAOPOIHBIN
nokasarens (pH) pasen 8,57

32. Uemy paBeH BOJOPOJHBI IOKa3aTellb BOJbI, B  KOTOPOM
KOHLIEHTpalusl TUAPOKCHIBHBIX M BOAOPOJHBIX MOHOB PaBHBI IpYyr Apyry? Uemy
OyAeT paBeH BOAOPOJHBIM IMOKazaTeidb, €CIU K 1 J JUCTUIIMPOBAHHOM BOJIBI
npu6aBuTh 0,001 r-5KB CONAHON KUCTOTHI?

33. Konuenrpanus pacTBOpPOB. [TonsTHA HACBIILIEHHOT O,
KOHIIEHTPUPOBAHHOIO,  pa30aBiIeHHOro pacTBOpoB. CmnocoObl  BBIpaKEHUS
KOHIeHTpauuu. [IpoueHTHas, MoisipHas, HOpMaibHas KOHIEHTpauus. Turp
pactBopa.

34. B 0,5 m pactBopa conepxutcs 50 kr 6e3Bognoro hlaOH. Beruuciute
IIPOLICHTHYIO, MOJISIPHYIO 1 HOPMAJIBHYIO KOHIIEHTPALUK PacTBOpA.

35. K 3 x 10 %-noro pacrBopa HbI0O; motHocThIO p = 1,054 1/cM mipuda-
BWINA 5 1 2 %-HOro pacTBOpa TOW K€ KUCJIOTHI. BplUKMCINTE MPOLEHTHYIO U MO-
JSPHYIO KOHIIEHTPALMH MMOJTYYEHHOTO pacTBOpa, 00BEM KOTOPOTO PaBeH & JI.

36. Kakoit 00bem 50 %-noro pactBopa KOH (. 1,538 r/cm ) TpeOyercs
JUISL TPUTOTOBIICHUS 3 11 6 %-HOTO pacTBopa MmiaoTHocThIo 1,048 r/cMm ?

37. BplunciuTe 3KBHBAJICHTHYI0O M MOJISIpHYIO KoHIeHTparuu 20,8 %-
Horo pactBopa HAhIO;C mnotHocthio 1,12 1/cM . CKOJIBKO TPaMMOB KHCJIOTHI
COAEPKUTCS B 4 J1 3TOr0 pactBopa?

38. W13 700 r 60 %-Hoii cepHOW KHUCIOTHI BhimapuBanueM yaammwm 200 T
BOZBI. UeMy paBHa NPOLIEHTHAsA KOHLIEHTPALUsl OCTaBLIErOCsl pacTBopa’?

39. Kectkocth Bombl. Kakue conmn 00yciaoBIMBArOT xecTKOCTh? Kak oHM
00pa3yroTcs B MPUPOAHBIX BoAax?

40. Omnumwure TEPMOXMMUYECKHA METOA yMsrdeHuss Boabl. OTBer
MOTHBHPYHUTE COOTBETCTBEHHBIMU YPABHEHUSIMHU PEAKIIHIA.

41. ConmoBo-u3BeCTKOBBIH H (OoC(aTHBIA METOABl YMSATUYEHUS BOJIBI
Kakoe xommuectBo m3BectuCaO u conwl bla,CO; HEOOXOOUMO IS YMSITUYEHUS
500 11 BOABI, KECTKOCTh KOTOPOM paBHA 4 MT-3KB/J?

42. Kakue coenmuHeHHsS OOYCIOBIMBAIOT BPEMEHHYIO JKECTKOCTh, KaKUE
NOCTOSIHHYI0? MarHnueBas ’keCTKOCTh BOJIbl paBHA 4 MI-3KB/JI, COJEp>KaHUE NOHOB
Kaybiust paBHo 80 mr/i. Uemy paBHa o0111ast >KECTKOCTh BOJIbI?

43. YwmsrdeHnue BoJbl METOJI0M OOMEHA HOHOB.

44, C xakod TIenbl0 TPOU3BOASAT HW3BECTKOBaHWE BOIbI? Hamummre
ypaBHEHUS IPOUCXOASIIIUX peakiuil. Beruncnure koandectBo 60%-Hoii u3BecTn
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Cu(OH),, neodxoaumoe it ymsirdeHus 1 M BOJIBI ¢ OOIIEH )KECTKOCTHIO 8
MT-3KB/J1.

45. BpamcauTe XKECTKOCTh BOABL, 3Has, uTo B 600 11 ee coaepkutcs 65,7 T
rugpokapOoHata Maraus u 61,2 r cynbdara Kaablus.

46. Ompenenute HeoOxoaumyro 103yCaQ, Mr/i, nas oOpabOTKH BOABI CO
CJIEIYIOUMMHU JTaHHBIMU: KapOOHATHAas ®KECTKOCTh 45 Mr-akB/i; cBoboaHas CO, -
15 mr/n, nonoB marausiMo - 18 mr/a; akTuBHOTO MpPoAyKTa B u3Bectu 60 %.

47. Kakoe kommyectBo Mo80O, Hamo pactBopuTh B 1
JTUCTUJIIMPOBAHHOW BOJbI, YTOOBI TOJYYHUTh BOJY C >KECTKOCTBIO 5 MI-3KB/I.
CopnepxaHre MOHOB MarHdAs B BOJIE paBHO 36 Mr/im, kaibims - 61 mr/m. Uemy
paBHa 00I11ast KECTKOCTh?

48. KartnonutoBslii Gunbtp 00beMoM 75 M ymsaraui 1,5 M BOJBI ¢ TIEPBO-
HayaJabHOM >KeCcTKOCThI0 10 mr-ske/in. KakoBa oOMEHHasi €MKOCTb KaTHOHUTA?
JlaiiTe XapakTepuCTUKY HOHOOOMEHHBIX CMOJI.

49. OmpenenuTe KOJWYSCTBO BOJBI B JHUTPAX, KOTOPOE MOXKET YMATUUTH
KATHOHHTOBBIH (HIBTP 06BEMOM 3 M° ¢ 0OMEHHON eMKocThio 200 r-5KB/1I, eciu
oO1ast EeCTKOCTh BOJABI paBHA 6 Mr-3kB/i1. UTO cOOOM MpeAcTaBiIseT KATHOHUTO-
BbI GuibTp? HazoBute 3Tansl paboThl KATHOHUTOBOTO (DUITBTpA.

50. Bopga ¢ xapOOHATHOH »KECTKOCTBIO 3,5 MI-3KkB/II mozaBepractcs bla-
KaTho- HUpoBaHuio. OnpenenuTe KOHIEHTpaluioo OukapOoHaTa HATpHs, MI/JI, B
yMsAryeHHou Boje. Omnuinrte mpoiecc AByXcTyneH4yaToro bla-kaTMoHMpOBaHMUS.
Kakue peakuuu UMEOT MECTO B IAHHOM Mpoliecce?

51. PaccuwmraiiTe pacxoll COJIM Ha OJIHY PEreHEpaIi0 KaTHOHUTA, €CIIH
BBICOTA CJIOSI KATHOHHUTA 2 M, 0OMeHHast eMKocTh 280 r-5kB/M°, yaenpHsiii 200 r/r-
9KkB, auamerp ¢uiabTpa 2,5 M. Onumure NOporecc yYMSITYeHUs BOJIbI IPHU
napasuieIbHOM (PUIBTPOBAHUU Y€pPE3 AMOHUI-KATHOHUT U bla-KaTHOHUT.

52. Korma nmpou3BoadT HOJIICTIaYHMBAHIE BOJABI MPH KOATYJISIIUN CEPHO-
KUCIIBIM amtoMuHueM? Kak ycTpouTh XJ1I0mbeoOpa3oBaHUE, €CIIU KOATYJISIIUs BOIbI
IIPOUCXOANUT MpU HU3KOW Temmeparype? Kak mnocrymaror, koraa BpeMEHHas
JKECTKOCTh, HEOOXoaAuMas ISl HCIOJb30BaHUSI BCEH 1036l KOaryJjsiHTa, He-
nocratovyna? Beruuciute onTUManbHYr 103y KoaryisiHTa A1,(804)3 mpu myt-
HOCTH BOJibl, paBHOM 100 mr/11.

53. 0O0e33apakuBaHHEC  BOJIBI  XJOPOM W XJIOPOCOJEPIKAIUMHU
BemecTBaMu. [loHsTHE «aKTUBHBIN xyopy». OnpeaenuTe coaep:KaHue aKTUBHOIO
XJIOpa B XJIOPHOM u3BecTH cieayromniero cocrapa: 3Ca0CleCa(0H)25H,0.

54. Ot kakux (HaKTOPOB 3aBHCHUT XJIOPOIOTJomaeMocTs Boabl? Korma
MPOU3BOJIAT XJIOPUPOBAHUE BOBI C AMMOHU3ALINEN ?

55. JlaiiTe XapaKTepUCTUKY OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHA.
UTo MOHMMAIOT MOJI CTeNneHbl0 OkuciaeHus? CocTaBpTe YpaBHEHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHOU PEAKLINU, UAYIIEH 110 CXEME

KMnO, + U-.PO-, + H,80,------------- >Mn80,+ H,PO, + K,80, + H,0,

YKaKUTE OKUCIUTEND, BOCCTAHOBUTEIb, IPOLIECC OKUCIEHUS U
BOCCTAHOBJICHMUS.
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56. MHcxons W3 CTeNEHWM OKUCICHUS a30Ta, Cepbl M MapraHia B
coenunenusx bIH;, HbBIO,, HbBIO3, H28, H2803, H2804, Mn02, KMn04,
OmpeNeNuTe, KaKue W3 HUX MOTYT OBITh TOJBKO BOCCTAHOBUTEISMH, TOJIBKO
OKHUCIIUTENIIMM W KakKhe  TNPOSBISIOT  KaK  OKUCIUTEIbHBIC, TaK U
BOCCTAaHOBHUTEJIbHBIC CBOMCTRBA.

57.  MOoryr 1 NpOUCXOIUTh OKUCIHTEIIEHO-BOCCTAHOBUTCIIBHBIC PEAKITHH
MEXy cleayromuMu BemectBamu: a) H,8 u HY; 6) H,8 u H,805; B) H,803 u HC10,.
Ha ocHOBaHMU AIEKTPOHHBIX YpaBHEHUH paccTaBbTe KOA(DPHUIIUECHTHI B YpaBHEHUHU
pEeaKInu, UAYLIEH IO CXEME

K,Cr,0; + H,8 + H,80, +Cr, (80,4 )3 + K;80,+H,0

YKaxuTe OKUCIUTENIh, BOCCTAHOBHUTEINb, MPOLECC OKUCICHHS, BOCCTAHOB-
JICHHUSL.

58. Hcxoxas u3 creneHu OKUCICHHS Xjopa B coeaunenusx HCI, HCI0s,
HCI10,, onpenenure, Kako€ W3 HHUX SBISETCA TOJBKO OKHUCIUTEIEM, TOJBKO
BOCCTAaHOBHUTEJIEM M KaKO€ MOJKET IPOSBISATH KaK OKHUCIUTEIbHBIC, TaK M BOC-
CTaHOBUTENIbHBIE cBoicTBa. [loueMy? Ha OCHOBaHMH AJIEKTPOHHBIX YpaBHEHHUI
paccraBbTe KO3 GUIIMEHTHI B ypaBHEHUE PEAKITUH, UAYIICH 1O cXeMe

KBt + KBHO; + H,80, >Br, + K,804 + H,0

59. Moryt 14 NPOUCXOIUTh OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIUN
Mexy BemectBamu: a) bIH; u KMn0,; 6) HbI0, u HY; B) HCI u H,8e? 1louemy?
Ha ocHOBaHUM AIEKTPOHHBIX YPaBHEHUN pacCTaBbTe KOIPGUIIMCHTHI B ypaBHEHUE
peaKnu, UAYIIEH 1O CXEME

KMnO, + KblO, + H,0, >MntO, + KnO03 + K,KO,4 + H,0

60. B xakoM COOTHOIICHHMH HEOOXOJMMO CMEIIATh KUCIBbIE U IICIOYHBIE
CTOYHBIC BOJABI JISl UX TOJHON HEHUTpaM3aIiiy, 3Has, 4TO MIEJIOYHOCTh CTOYHBIX
BOJ paBHa 10 MI-3KkB/JI, @ KUCIOTHOCTH - 20 Mr-3kB/11. Paccunraiite He0OX0aUMOe
BECOBOE KOJIMUECTBO TallleHON M3BECTH 1A HelTpanuzanuu S00 M CTOYHBIX BOL,
conepxkammux 4,5 /11 CepHON KUCIIOTHI.

61. CrouHbIC BOJBI TPABHIBHOTIO I[€Xa COJACPIKAT CEPHYIO KUCIOTY B
konuuecTBe 4,5 r/1. CKOJIBKO HEraleHoN U3BECTH HYKHO JIJIsl HEUTpalInu3aiii KUl

CJIOTBI, €CJIM 00BEM CTOYHBIX BOJI COCTABJISCT 1 M .

62. Komiougnoe cocrosHue BemiecTBa. Kiaccudukaius KOJUIOMIHBIX
CHCTEM.

63. CrpoeHue KOUIOUAHBIX YacTHIl. [Ipuposa TBOWHOTO 3JIEKTPUYSCKOTO
cinost. C- u B-nmoteHnuan. M3oanexkrpuyeckoe cocrosinue. [IpencraBpre yCIOBHYIO
XUMHUYECKYI0 (OpPMYJTy CTPOSHHUSI MUIICIUIBI KOJUTOMIHOTO PacTBOpa KPEeMHHUEBOM
KHCJIOTHI, eciin B pactBope mmeercs H,80; K+; 8032 . IlpencraBbTe CcTpOEHUE
MUIICJUTBI B U303JIEKTPUUECKOM COCTOSTHUU.

64. DIeKTPOKMHETHYECKHUE SBICHHS. DJICKTPOOCMOC, IEKTpodopes U ux
MPaKTUICCKOE TIPUMCHCHHE.

65. OOmas xapakTepucTUka COpOIMOHHBIX TporieccoB. CopOIMOHHOE
paBHOBECHE.

66. CopOrus Ha rpaHUIIE pa3jieiia TBEPOe BEIIECTBO-KUIKOCTh. M30Tep-
MBI COPOLIMH.
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67. ®opmbl yroibHOW KHCIOTHL. Y CTAaHOBUTE COOTHOIIEHHE MEXIY KOH-
neHTpausamu rugapokapoonatHoro nona HCO; u yronbaoi kuciaotrsl HCOsnipu pH
= 4, [° = 25°, ecliM KOHCTaHTa JHWCCOLMAIIMU YTOJIBLHON KHCJIOTHI IO TEPBOM
crynern Ky = 4-107.

68. CrabmibHOCTb BOJIBI. MeTOIbI OnpeieiicHus cTabminbHOCTH. Onpejie-

JIMTE COOTHOIICHUE MeX 1y KoHIeHTparusimu noHoB [COz | u [HCO; | mpu pH
1=1 12, 1° =25 °C, ecnu KOHCTaHTa JUCCOIMAIIUU 10 BTOpoH cTyneHu K, = 5,6-10°

69. CocraB 1 moka3aTenu KauecTBa CTOYHBIX BOJ.

70.  MeToapl OYUCTKH CTOYHBIX BOJ. JleCTpYKTHBHBIC U pPereHEpaTHBHBIC
MeTobl. [Ipremsl, HCOIb3yeMble B TPOLIECCE OUUCTKU CTOYHBIX BOJI.

71. Mopdomnorus 6aktepuii. CTpoeHue 6aKTepruaNIbHON KICTKH.

/2. Pa3MHOXXEHHE, JIBIKCHHUE, CIIOPO0Opa3oBaHUE OAKTECPHIA.

73. Tluranme, oOMeH BemiecTB, hepMeHTHl. Kitaccudukamms GpepMeHTOB.

/4. JlpixaHne MHUKpPOOPTaHM3MOB M UX POJIb B KPYrOBOPOTE BEIECTB B
MIPUPOJIE.

/5. BimsHMe BHEMHWX YCIOBHA HAa pa3BUTHE MHUKPOOPTAHU3MOB.
dakTOpHhI pocTa.

76.  AspoOHBIC ITPOIECCHI OYUCTKU CTOYHBIX BOJ. bromorndyeckue QuibT-
pbl. BroLIeHO3bI OMOJOrMYECKOH TIIEHKHU.

/7. Aspotenku. buorieHo3 akTUBHOTO wWia. VITOBBIA WHACKC, BO3PACT aK-
TUBHOTO WJIA.

78. AmHa’poOHBIE TIPOIECCHI OYMCTKH CTOYHBIX BOJ. MeXaHu3M
METaHOBI'O OPOXKEHUSI. .

Kputepun u mikana OLIEHMBaHUS TO OIICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (3a4eT)

[Ixana oneHnBaHus Kpurepuii onieHnBanus
(uHTEpBaN 6ANITIOB)
3a4TE€HO CryneHT 3HaeT NMporpamMMHBIA MaTepual, TpaMOTHO M IO CYTH

U3NlaraeT ero B YCTHOM WM NHCbMEHHON ¢dopMe, IomycKas
HE3HAYUTEIIbHBIC HETOYHOCTH B YTBEPXKICHHSX, TPAKTOBKAaX,
OTIpe/ICNIEHUSAX U KaTerOpUAX WU HE3HAYUTEIbHOE KOJIHMYECTBO
ommbok. [lpm 3TOM BIameer HEOOXONMMBIMH YMEHHSIMH H
HABBIKAMU TIPU BBIMIOJIHEHUU TMPAKTUYECKUX 3amad. MOoxeT
nomyckaTh 10 20% omuOoK B M3J1araéMbIX OTBETaX.

HE 3a4TEHO CryneHT He 3HAaeT 3HAYUTENBHOM 4YacTH IPOrPaMMHOIO
Matepuaina. [Ipu 3ToM gomyckaeT NpUHIUNHAIBHBIE OIIMOKU B
JI0Ka3aTelIbCTBAaX, B TPAKTOBKE MOHATUN U KaTErOpUH, IIPOSABIISIET
HU3KYIO KYJIBTYPY 3HAaHH, HE BJIAJICET OCHOBHBIMU YMEHUSAMH U
HaBbIKAMHU IIpU BBINOJHEHMM NpaKTHYeCKuX 3afgad. CTyIaeHT
OTKAa3bIBAETCSI OT OTBETOB Ha JIOITOJHUTEIbHBIE BOIPOCHI
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JInct n3MeHeHn U NOIIOJIHEHUN

/o

Bunw nomonuenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3aceanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI ¥ OJ0OPEHBI
W3MEHECHHS U JTOTIOJTHEHHSI

[Toamucs (¢
pacmugpoBKOii)
3aBejyroniero kadeapoit
(3aBemyromux Kadeapamn)
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