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1. HEJIA U 3AJIAYHA JUCHHUIIJINHBI
1.1. Heau aucHMIIMHBI
@opMUpPOBAHUE 3HAHUK O THUIPOXHUMUM TPUPOJHBIX M CTOYHBIX BOJ,

TEOPETUYECKHUX OCHOBax XUMUYECKUX, (UBUKO-XUMHYECKUX 51
MUKPOOUOJIOTHYECKUX MPOILIECCOB OYUCTKHU BOJIbI B UICKYCCTBEHHBIX U MPUPOIHBIX
YCJIOBHSIX.

1.2. 3aga4yu ocBOEeHHS AUCHUTITIHHBI

3aJ10KUTh OCHOBBI JUIsl TTOHUMAHUSI POJIM XUMHUUYECKUX U OMOJOTHYECKHUX
MPOIIECCOB B (POPMUPOBAHUH COCTaBA MPUPOJIHBIX BOJI 1 METOI0B BOJOIIOATOTOBKU
Y BOJIOOYHMCTKH, OBJIQICHUSI METOJJaMH KOHTPOJISI KaueCTBA MIPUPOIHBIX U CTOUHBIX
BOJI, @ TAK)K€ XUMHUYECKUMH aclieKTaMU METOJI0B 00paOOTKH BOIbI.

[IpyBUT,  HABBIKM  WCIOJB30BAaHUS  TIOJYUYCHHBIX  3HAHUH B
npodeccuoHaIbHOU 1EeITebHOCTH.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII
JucuurmHa « XMMUS 1 MUKPOOUOJIOTHS BOABD) OTHOCUTCS K AUCIUIUINHAM
yacTu, GopMUpPYyeMON yJaCTHUKaAMHU OOpa30BaTEIbHBIX OTHOMICHUM (IUCLUIIIMHA
1o BbIOOpY) Omoka b1.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JAUCHUIIJIMHE

[Ipouiecc u3ydyeHHs IUCHUIUTMHBI «XUMHS W MHKPOOUOJIOTHS BOIBDY
HaIpaBJICH Ha (OPMUPOBAHUE CIICTYIONTUX KOMIICTCHITHI:

I1K-8 - Crioco6eH pa3pabaThiBaTh U IKOJIOT0-3KOHOMUYECKHA 00OCHOBBIBAThH
IUIAaHBl BHEAPEHUS HOBOM IPUPONOOXPAHHOM TEXHMKM M TEXHOJIOTUH B
OpraHHU3aIuu

I1K-9 - Crioco0GeH K 9KOJIOTHYECKON IKCIIEPTU3E MPOCKTOB

Pe3yabTaThl 00y4eHus, XapaKkTrepusylonimue

KoMmnerenmus
¢opMHUPOBAHHOCTH KOMIIETEHIIMHU

[1K-8 3HaTh OCHOBHBIE CBOICTBA BOJIbI, 3aKOHBI Pa3BUTHS JKUBBIX
OpPraHM3MOB B IPUPOAE M MPUHLHUIIBI IKOJIOTHH.

YMeTp aHanu3upoBaTh HMHQPOPMAIMIO Ui HAYYHBIX
UCCIIEIOBaHUA B 00JacTH MNPUPOAOOOYCTpOiicTBA U
BOJOIOJIb30BaHNS. M MOATOTOBKM MAaTE€pUANIOB ISt
(dbopMHUpOBaHUS UHTEIUIEKTYaIbHONH COOCTBEHHOCTH

Bnagers HaBbIKaMHM MpPOBEACHHS PabOT IO IOATOTOBKE
MaTeprajoB K oopmiteHnIO UHTCIICKTYaJIbHOM
COOCTBEHHOCTH

[1K-9 3HaTh 3aKOHBI IPUPOBI, OCHOBBI YKOJIOTHUH, PA3BUTHE
IIPOLIECCOB B )KMBOW M HEKUBOM ITPUPOJIE, IKOCUCTEMAX

YMeTb NPUMEHATh 3HAaHUS 3aKOHOB ITPUPOABI, OCHOB
HKOJIOTUU U MUKPOOUOJIOTHH JIJIsl CO3JJaHUSI M OLIEHKU
IIPOEKTOB

BrageTs 3HaHUSIMU U YMEHUSIMU, TIPUOOPETEHHBIMU NPU




ITPOCKTOB

OCBOCHHMHU U CHUIIIIMHBI JJIA AKOJIOTMYECKOM 9KCIICPTU3LI

4. OBBEM JUCHUIIJIMHBI

OO6miasi TpyA0EMKOCTh JUCIHUIUIMHBI «XUMHSI U MHUKPOOHMOJIOTHSI BOJIBI»

cocrasiset 4 3.e.

Pacnipenenenne Tpy10€MKOCTHA JUCHUILIMHBI 10 BUIAM 3aHSITHMN

o4yHas popma 00yyeHuUs

. Bcero | Cemectpsl

Bupl yueOGHoM paboThI YACOR 3
AyauTOpHBIE 3aHATHS (BCEro) 72 72
B Tom gucre:
Jlexmm 36 36
[Tpaktnueckue 3anstus (I13) 18 18
Jlaboparopusie paboTs (JIP) 18 18
CamocrosiTesibHasi padora 36 36
KypcoBas pabora + +
Bu bl mpoMeXyTOYHOM aTTECTAllMU - 3a4ET + +
OO6m1as Tpy10eMKOCTb:
aKaJIeMUYECKHUE YaChI 108 108
3a4.e]1. 3 3

5. COAEP KAHUE JUCIHUIIVIMHBI MOV JIS)
5.1 Conepxanne pa3gejoB JIUCIHUIIUHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

o4Has popma o0y4yeHHs

u

pacnpeesieHne

Ne

HaumeHnoBanue TeMbl
/1

Conepxanue pazzaena

Jlekn

[Tpax
3aH.

JIab.
3aH.

CPC

Bcero,
Jac

1 | ®usuko-xumnueckue | CTpoeHHE MOJEKYJIbl BOABI.
cBoMcTBa BOAbI U1 |DPH3uueckue HW  XUMHUYECKHE

BOAHBIX paCTBOPOB cBolicTBa BOJBI. Poib

ouocdepsl.

PacCTBOPEHHBIX  BEIIECTB

OKHUCITUTEJIbHO-
BOCCTAHOBUTEJb-HbIE
MIPOLIECCHI.

Xumus IIPUPOIHBIX

aHoManui JJIA KHN3HU

PactBOpUMOCTE  Pa3sIMYHBIX
BeuiectB B Bojae. CrocoOsl
BBIPAKEHUS KOHIICHTpAIuu
pacTBOpOB. Bnusaue
Ha| 12
CBOICTBa pacTBOPOB:
Temmeparypa KHUTICHHUS,
3aMep3aHus, peaklus Cpemsl,

BOJL.
Ocobe”HOCTH XUMHWYECKOT O
cocTaBa TMPHUPOJHBIX BOA U

€C

12

36




yclioBUsi €ro (opmupoBaHus.
Knaccudukanus npumeceit Ha
OCHOBE ux ¢dazoBo-
JUCTIEPCHOT O COCTOSIHHS .
IToka3aTenu kauecTBa BOJIbI

DU3UKO-XUMHUYECKUE
OCHOBBI
TEXHOJOTUYECKHUX
MPOIIECCOB OTPAOOTKU
MIPUPOIHBIX BOJT

VY nanenue u3 BOJIBI
B3BEUICHHBIX U KOJUIOMIHBIX
npumeceit. Knaccudukanus u
CBOICTBA reTepOreHHbIX
JTUCTIEPCHBIX CHCTEM.
AncopOmusi ¥ TMOBEPXHOCTHO-
aKTUBHBIC BemiecTBa. MaKkTOpbI
arperaTMBHOM  yCTOMYMBOCTH
KOJUIOUHBIX CUCTEM.

O6paboTka BOJbI
KoaryinsHTamu. OnrumanbHas
no3a KOaryJisiHTa,
KOaryJMpoBaHHe C
MOJIIIIEIAYBAHUEM.
Koarynsuter u  TpeboBaHus,
IpeabsBIsEMbIe K HUM.

ONOKYJSHTHI U MEXaHU3M HX
JIEUCTBHUSL.
DJIEKTPOKOATYJISLUS.
DOHU3NKO-XUMHUYECKHE OCHOBBI
yaaneHus u3 BOJIBI
pacTBOPEHHBIX MIpUMeECEN.
KectkocTb BOJIBIL, BUJIBI
JKECTKOCTH M COUHHILI  €¢
U3MepeHusa.  YMATr4eHue |
o0OeccomBaHue BOJIBI
(hU3HYECKIMU, XUMHUYECKUMU H
(U3UKO-XUMUYECKUMHU
METOIaMHU. MexaHu3M Hu
3aKOHOMEPHOCTH HOHHOI O
oOMEHa, pereHepanys HOHUTOB.
Vnanenue u3 BOJIBI
PacTBOPEHHBIX rasos,
COEIMHEHUM K eJe3a, MapraHia,
KpPEMHHUS, PAJAUOAKTHUBHBIX U
MMOBEPXHOCTHO-aKTUBHBIX
BemectB. dTopupoBaHue u
nedpToprupoBaHUE BOJIBI.
DU3NKO-XUMHUYECKHE OCHOBBI
MPOIIECCOB  00e33apakuBaHUs
BOJBI. Pearentnoe
o0e33apakuBaHue.
XJIOpUpOBaHUE, XJIOPUPYIOIIHE
peareHTHI, MEXaHHU3M
00e33apaKUBaIOIIEro
JNEUCTBUS. AKTUBHBIM  XJIOp,

12

12

36




XJIOPOEMKOCTb BOAbI, MCETOAbL

XJIOPHUPOBAHUSI.
O3zoHMpOBaHUE BOJBL.
OnuroguHaMusL. Texuuka
Oe3omacHocTd Impu pabdore ¢
00e33apakMBaAIOIIUIMU
CpeICTBaMH.

dusnueckue METObI
o0e33apakuBaHUsI.
CpaBHuUTEIBHAS OILlCHKa

METOI0B 00e33apa)kMBaHUs, UX
3(h(HEKTUBHOCTH ¥ SKOHOMHKH.
Xumus CTOYHBIX BOJI.
Knaccudukarus CTOYHBIX BOII.
XapakTepucTuka OCHOBHBIX
npuMecein OBITOBBIX u
MIPOM3BOJICTBEHHBIX  CTOYHBIX
BOJI. IToka3arenn
3arpsI3HEHHOCTU CTOYHBIX BOJ,
OCHOBHBIC BHJBl aHalN3a W
HopMsI TTJIK.
OU3NKO-XUMUYECKUE OCHOBBI
MPOIECCOB 00PabOTKU CTOUHBIX
BO/I. PerenepatuBHbie "
JECTPYKTUBHbBIE METO/bI
OYHCTKH HMX OCOOCHHOCTH H
obnactu mipuMeHeHus. Poib
pEreHepaTUBHBIX METOJOB B
pa3pabOTKE  HOBBIX  BHJIOB
0€30TXOHBIX TEXHOJOTHIA.

OO6mas
MUKPOOHOJIOTUS

Muxkpodnopa  uenmoBeka U
YKUBOTHBIX. [Tatorennsie
MHUKPOOPTaHU3MbI U UH(EKIINH,
pacnpoCTpaHsIoIuecs  4depes
BOZY. CanurapHo-
[IOKa3aTebHbIE
MUKPOOpPraHU3Mbl  BOJBI U
TpeGoBaHUs, MPeNbsBIsIEMbIE K
HuMm. Komu-tect. CanutapHo —
AMUIEMHUOJIOTHYECKas
OMaCHOCTb  CTOYHBIX  BOI.
ConuanbHasi, 5KOHOMHUYECKOE U
CaHUTapHOE 3Ha4YEeHUE
OYMCTHBIX COOPYKEHHUM,
BOZIOIIPOBO/IA ¥ KAHAJIN3ALUH.
[Ipoueccsl  3arps3HeHus U
CaMOOYUIIICHUS BOZIOEMOB.
DKOJIOTUYECKUE CHUCTEMBI
MIPECHBIX MOBEPXHOCTHBIX
BOJIOEMOB. Xapaxrep u
HMCTOYHUKHU 3arps3HECHMUS,
MEePBUYHOE M BTOPHUYHOC

12

12
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3arpsa3HeHue BOAOEMOB. Ponb
OMOJIOTUYECKUX DIIEMEHTOB B
mporeccax IBTPOPHUKALIIH.
Cucrema camnpoOHOCTH | €€
NPUMEHEHUE Il OICHKH
CTCIICHU 3arpsS3HCHUS BOJ.

[Tporeccor CaMOOYHIIEHUS
BOJIOEMOB. Bnusiaue
TUApPOOMOHTOB Ha KadyecTBO
BOJIbI u paboTty
TUAPOTEXHUYECKHUX
COOPYKEHUN.

IIpenoTtBpamenue
O6noobpacTaHuii.

Pone  MuKpoopraHusmMoB B
IpoIeccax OYUCTKU CTOUHBIX
BOJ. buoxumnueckoe
OKHCJIEHHE OpraHUYECKUX
BEIIIECTB B a9POOHBIX YCIOBUSX.
Muxkpodaopa u MuxpodayHa
aKTUBHOIO Wia U OUOIIEHKH,
(hakTOpBI, ONPEAETAIOMNE UX.

YcioBusi paboThl a’poOTEeHKA U

onoduibTpa, KOHTPOJIb
KauecTBa OYHMIIAEMOM BOIBLI U
3¢ HeKTUBHOCTH paboThI
OUYHCTHBIX COOPYKEHHUH.

IlouBeHHBIE METOIBI OYHCTKH
CTOYHBIX BOJI.

buoxumuueckoe OKHCIICHUE
OpPraHMYECKMX  BEUIECTB B

a’pOOHBIX YCIIOBUSIX.
IlocnenoBaTeIbHOCTD
pas3inoxeHus CIIOXKHBIX
OpPraHMYecKUX  BELIECTB B
aHa’pOOHBIX YCIIOBHSIX.
OnTtumanbHbIe yCIIOBUS
CYLIECTBOBAHMUS
MUKpPOOPraHU3MOB,
OCYILIECTBIISAIOIINX npouecc
OpoXKeHusl. OcHoBHbIE

COOpYXEHUsA ISl COpaKuBaHUs
ocajzika. bakrepuonornyeckuii u
reJILMUHTOJIOTHYECKUI
KOHTPOJIb CTCIICHU
00€3BpEKEHHOCTH OCAJIKA.

Hroro| 36 18 18 | 36 | 108

5.2 llepeuensn 1a0OpaTOPHBIX PadoT




Nerr.a. HaunmenoBanne nabopaTopHoit paboThl K-Bo yacos
TexHuka 0€30MacCHOCTH M IpaBWia padOThl B XMMHYECKOM
1 nabopaTopuu. @U3nUYECKHE MOKA3aTEIN Ka4eCTBA BOBI. 4
Omnpezenenue UBETHOCTU U MYTHOCTH METOAOM (OTOMETpUHU

2 OCHOBBI  KOJIMYECTBEHHOI'O a”Haauz3a. Onpenenenne 4
KHCIOTHOCTH M IIETOYHOCTH BOIBI

3 Omnpenenenue XJIOPUI-HOHOB METOIOM apreHTOMETPUHI 4

4 Omnpenenenne >K€CTKOCTH U YMATYEHUE BOBIL. 4

S) OCHOBBI MUKPOOMOJIOTUH 2

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4yeOHBIM IIJJAHOM  OCBOCHHE  JTUCIUILIMHBI
IPEyCMaTpPHUBAET BHIIIOJHEHHE KYypPCOBOM pabOThI B 3 ceMecTpe Il OUHOU (hOpMBI
00 y4eHUSI.

[IpumepHass Temartnka KypcOBOM palOThI: «I'paBUMETPUYECKHE METOMAbI
aHaJIu3a BOJbI»

3aauu, peraeMble P BBIOJIHEHUU KypCOBOW padOoThI:

* aHaJIN3 COBPEMEHHBIX JIUTEPATYPHBIX JAHHBIX MO TEME;

* IOCTPOEHUE pabouell TUIIOTE3I;

* [IOJTy4EHHUE PE3yJIbTaTOB, UX 00pabOTKa U 0OCYKICHHUE.

KypcoBas pabora BkirouaT B cels TpaduuecKkyr0 4acTb M PacyeTHO-
MOSICHUTENIBbHYIO 3aIHCKY.

/. OUEHOYHBIE MATEPUAJIBI J1JIS1 MTIPOBEJEHUSA
IMPOMEXYTOUYHOM ATTECTAIIAM OBYYAIOIIUXCSI IO
JAUCHHUIIJIMHE

7.1. Onucanne moka3arejieili 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIUM
HA Pa3JIMYHBIX 3Tanax ux GopMUPOBaHUS, ONMUCAHUE KA OLEHUBAHUSA

7.1.1 DTan Tekyumero KOHTP0JIs

Pe3ynbpTarel TEKylero KOHTPOJISI 3HAHUM M MEKCECCMOHHOM aTTEeCTaluH
OLICHUBAIOTCS MO CIAEAYIOIIEN CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH.

K Pe3yabTaThl 00y4eHus, K

OoMIIe- XapakTepu3 ne HUTEPUH

— cq)gpmp':mayl:(:{fc“ Ol.ltr:l-ll/lB:l)Hl/lﬂ ATTeCcTOBaH He arTecroBan

KOMIIETEHIIUH

K-8 3HaTh ocHoBHBIe|OTueT 1abopaTopHbIX padoT, | Beimonnenune pador | HeBbimonnenne
CBOMCTBa BOJIBL, [caMoCTOsITENbHAs padoTa B CPOK, paboT B CPOK,
3aKOHBI pa3BUTHUS MPEAYCMOTPEHHBIN B | MPENyCMOTPEHHBII
JKUBBIX OpPTaHHU3MOB B paboanx B paboumx
NPUPOAE U TPUHLIMIIBI porpaMmax porpaMmax
9KOJIOTHH.
Ymers ananu3upoBarh|OTUeT 1a00paTOPHBIX padoT, Brimonuenue pabor HesbinosiHeHue
UH(POPMAIIHIO JUTsI| caMOCTOsITeIbHAst paboTa B CPOK, padoT B CPOK,




Hay4YHBIX MIPENYCMOTPEHHBIN B | IPENYCMOTPEHHBII
HCCIIeI0BaHUH B pabounx B pabounx
obnactu nporpammax nporpammax
pUpOI000yCTpoiicTBa
U BOJIOTIONB30BAaHHS H
MOATOTOBKH
MaTepHanoB TUTS
(hopMupOBaHHS
HMHTEJUIEKTYaJIbHOMN
COOCTBEHHOCTH
Bnagets HaBbIKamu | OTdeT JabopaTopHBIX paboT, | Bemmomnenue pador | HeBwimomHeHne
MpOBeCHU PabOT II0|caMOCTOsITeNbHAs padoTa B CPOK, paboT B CpoK,
MIOJITOTOBKE MIPEAYCMOTPEHHBIN B | MPeIyCMOTPEHHBII
MaTepHaIoB K pabounx B pabounx
odopMITEHHIO porpamMmmax porpammax
HMHTEIJIEKTyIbHON
COOCTBEHHOCTH

IK-9 3HaTh 3aKOHBI Ortuer naboparopHbix pabort, | Beimonnenue pador | HebimonHenue
HPUPOIBI, OCHOBBI caMocTosATeIbHas paboTa B CPOK, paboT B CpOK,
9KOJIOTHH, Pa3BUTHE IPEyCMOTPEHHBIH B | MPEeAyCMOTPEHHBIN
HPOLIECCOB B KMBOH U pabounx B pabounx
HEXHBOH MpUpOJE, nporpammax nporpammax
9KOCHUCTEMAX
YMeTh NpUMEHSTh Ortuer naboparopHbix pabot, | Beimonnenue pador | HebimonHenue
3HaHUS 3aKOHOB camocTosATeIbHas padoTa B CPOK, paboT B CpOK,
HIPUPOABI, OCHOB NIPENYCMOTPEHHBIN B | IPENYCMOTPEHHBII
9KOJIOTHH H pabounx B paboumx
MHUKPOOHOIOTHH VISt nporpammax nporpammax
CO3IaHHMs M OLICHKH
POEKTOB
Bnaners 3HanusiMu 1 |OT1ueT nmabopaTopHbIX padoT, | Brimonnenue pabor | HeswimosineHue
YMEHUSIMH, caMoCTOsTeNbHast paboTa B CPOK, paboT B CPOK,
NPUOOPETEHHBIMH ITPU NPEIYCMOTPEHHBIH B | MPELyCMOTPEHHBIN
OCBOCHHH paboanx B paboumx
JHUCIATUTHHBL IS nporpammax nporpammax
JKOJIOTUYECKON
9KCIEPTU3bI IPOEKTOB

7.1.2 JTan npoMe;KyTO4YHOIr 0 KOHTP OIS 3HAH Ui

PesynbTaThl TPOMEKYTOYHOTO KOHTPOJSI 3HAHUW OILEHUBAIOTCA B 3
ceMecTpe JUisl O4HOM PopMbI 0O0yUeHHUsI IO JBYXOANIbHON CUCTEME:

«3a4YTEHO»

«HE 3a4TEHO»

Pe3yabTaThl 00yueHms,
Komme- XapaKkTepu3yw e Kp HUTECPpUH

TCHIHUSA copMHPOBAHHOCTH OIICHUBAHUHA
KOMIIETEHIHH

3aureHo He 3auTeHno

IIK-8 3HaTb ocHoBHbIe| Tecr, 3amuTa KypcoBoit Brimosnenune tecra | BeimoaHenue MeHee
CBOMCTBa BOJIEI, | pabOTEI Ha 70-100% 70%
3aKOHBI pa3BUTH
JKUBBIX OpPTaHU3MOB B
NPUPOJIE U TPUHIIUIIBI
9KOJIOTHH.

YMeTs aHanu3upoBaTh|Pelienne cTanqapTHRIX [IpomemoHcTpupoBa | 3amayun HE pemIeHBI
nuHdopmarmio JULS [ TIPAKTUYECKUX 3a1a4 H BEPHBIN X0
HayYYHBIX pemieHus B
HCCIEAOBaHUH B OOJIBIIMHCTBE 33734
obmactu
IpUPOA000yCTpOiicTBA
U BOJIOTIOJIB30BAaHUS U
HOJTOTOBKU
MaTepHaJIoB JUIS




(dbopmupoBaHUs

HMHTEJUIEKTYaJIbHOMN
COOCTBEHHOCTH
Bnaners HaBbIkaMH | Pemienue npuknaaneix 3ana4d B | [IpogemoncTpupoBa | 3amaun He penieHbl
MPOBEACHUS PadOT IMO|KOHKPETHOM MpeaMETHON H BEPHBIHA X0
ITOJITOTOBKE obnacTu penieHus B
MarepuagoB K OOJIBIIIMHCTBE 3a1a4
0(OpPMIICHHIO
HHTEJJIEKTYaJIbHOM
COOCTBEHHOCTH
I1K-9 3HAaTh 3aKOHBI Tecr, 3amuTa KypcoBoi BrinonHnenue tecta | BeimonHenue MeHee
HPUPOJIBI, OCHOBBI paboThI Ha 70-100% 70%

9KOJIOTUM, Pa3BUTHE
MIPOLIECCOB B JKUBOU U
HEXXUBOU IIPUPOAE,
AKOCHCTEMax

Vmers MMPUMCHATH Pemenne CTaHJaPTHBIX HpOHeMOHCTpI/IpOBa 33[[3‘11/1 HEC PCIICHBI
3HaHWs 3aKOHOB MPAKTUYCCKUX 3aa4 H BepHBIﬁ Xonq

npupoabl, OCHOB peuicHus B

OKOJIOTHHU H OOJIBIITHHCTBE 3aga4

MUKPOOHONIOTHAHN IS
CO3/1aHUS U OLIEHKH

IIPOEKTOB

Brnanets 3HaHusMu n | Pemenune npuknagssix 3agad B | [lpoagemoncTpupoBa | 3anaun He peneHsl
YMEHUSIMU, KOHKPETHO NMpeaMEeTHON H BEpHBINA X071

MIPUOOPETEHHBIMH TP (00JIacTH peleHus B

OCBOCHHUH OOJIBIIMHCTBE 3a/1a4

IUCLIUIUIMHEL IS
SKOJIOTHYECKOM
SKCIEPTU3bI MPOEKTOB

7.2 TlpuMepHblii mepeYeHb OLEHOYHBLIX CPeACTB  (THIOBBIE
KOHTPOJIbHbIE 32/1aHUSI WJIM MHbIE MaTepHaJibl, HEOOXOAMMBbIE JISI OLEHKHU
3HAHU, YME€HUIl, HABBIKOB U (MJIM) ONBITA J€ATEJILHOCTH)

7.2.1 IlpumepHbIii epeyeHb 3a1aHN I 17151 IOATOTOBKY K TECTUPOBAHUIO

He npedycmompeno yuebnvim nianom

7.2.2 TlpuMmepHblii nepevyeHb 3aJaHUIl JJsl pellleHUs] CTAHIAPTHBIX
3aja4

3agauya 1. Kakas macca KNOj3 Bbiaenutcst u3 pactBopa maccoit 1,344 kr,

Hacoientoro npu 80°C u oxnaxkaennoro 10 10°C, eci pacTBOPUMOCTD COJU IPH
ATUX TEMIIepaTypax COOTBETCTBEHHO paBHa 169 u 21,2 r? KakoBa OyeT rnpu 3Tom
MaccoBasi J10Jis1 HOTePb COIU?

Pemenne

Hcxons u3 pactBopumoctd KNOs npu 80°C, HaiineM coctaB HAaCHIIIEHHOTO
IIPU 3TOW TEMIEpaType pacTBoOpa:

100 r Bogsl pactBopsitoT 169 r KNOs3, T.€. 00111as Macca pacTBOpa COCTaBISET
269 r, oTcroia Clieayer, uto

269 r pactBOpa coaepxkar 169 r comu,

1344 pactBopa conepkatr X T COJH,




_ 1344169
269

X = 844,4 r KNOs.

Macca Boasl B HackimmeHHoM pactBope KNO3z mpu 80°C Gymer pasna
1344 - 844,4 = 499.,6 (7).

IIpu oxnaxaenuu 10 10°C pacTBOp CTaHET MEPECHILEHHBIM U U3 HETO
BetenuTcss ctonbko KNQO3z , 4TO pacTBOp TpHAET B paBHOBECHE, T.€. CTAaHET
HACBHIIEHHBIM B HOBBIX yCI0BHsAX. 3Has pactBopuMocTh KNO3 mpu 10°C, 3anmiiem

100 r HO  pactBopsitor 21,2 r KNOsg,
499,6 T H:O pactBopsitor ¥ r KNOs,

_ 4996-212
100

Y =105,9 r KNOg,

rae Y — 5TO Coep:KaHue PACTBOPEHHOrO BELIECTBA II0CIIE OXJIAXKICHHS PACTBOPA
ot 80°C mo 10°C.

3HAUUT NP OXJAKIEHUHM HMCXOAHOro HackimenHoro npu 80°C pacrtBopa
KNO3 o 10°C u3 Hero Beimager 844.,4 - 105,9 = 738,5 r conu.

Ilomepu conu npu nepexpucmainuzayuu, m.e. KOJUYECMBE0 COJIU, KOMOpoe
ocmanemcs 6 pacmeope, cocmasim L %. Cocmagum nponopyuro u peutum eé:

84441 - 100 %,
1059r - Z%,

Z = M: 12,5 0%.

844.4

3agaua 2. B nacemmennom npu 90°C pactBope K2CroO7 MaccoBast 1omst comn
coctaBiisieT 45,2%. Paccuuraiite pactBopumocts KoCr,O7 npu 3T0it TeMneparype.

Pemnenune

3Has KOHIEHTpanuio HackienHoro mpu 90°C pactBopa cosu, HaXOIKUM, YTO
100 r pactBopa coxepxar 45,2 r coru u 100 - 45,2 = 54,8 T BOIbI, TOrza
pacTBOpUMOCTS f, T.€. coseprkanue coiau B 100 T BOJbI, COCTaBUT

0
p90 = —45’52'%300 ~8257T,



3agauya 3. CKOJIBKO HYXHO B3ITh BOJAbI M  TexHHUeckoro Alx(SOa)s,
conepxaniero 10% mnpumeceid, 4ToObl moayuuTh 200 T YUCTOM COJNM, €CIU €€

0 0
K09 QHUIHEHTI PACTBOPIMOCTH COOTBETCTBEHHO paBHbl 100" =145ru f2° =55
I.

Pemenne

[Tpu kpuctamuzauu Al2(SO4)s cormacHo kodddunmenTam
pPacTBOPUMOCTH U3 KakAbIX 100 I BObI, HACKIIIEHHBIX coubio npu 100°C, a 3aTem
oxJaxIeHHbIX 10 25°C, Boaemnsiercs

145-55=90 r comnmu.

HeobOxomumyto maccy Boabl fyist monydenus 200 r O4uIeHHOl CoTu
paccuuTaeM:

90 r conu BeiieasaeTcs w3 100 r H2O,
200 r com  BBIACTIICTCA W3 X r H20,

200-100

X=""90

=222,2r.

OnpeensieM Maccy CoJM, Hachimaronyro 222,2 v soasl pu 100°C:

100 r Bogpl  pactBopsitoT 145 T conu,

222.2 T BOJIbI PACTBOPSIIOT ¥ r comnnu,
y = M = 322’ 2 T.
100

Ecau Y4€CTh COACPIKAHHNC an/IMeceﬁ, TO A IOJYUCHHA 3aJaHHOI'O
KOJMYECTBA YMCTOM COJIN HYXHO B35Tb Z T TEXHUYECKOIr o Cy.]'H)(l)aTa AJIFOMHHUHA.

322,2 T OUHIIEHHOM conu cocTaBiIaioT  90%,

Z r texundeckor conmu  cocraBisior  100%,
~322,2-100
90

Z =358 r.



3amaua 4. Beraucnure pH pacTBopa ruapokcuaa KaabIHs ¢ MOJISPHOI
koHIeHTpauuei 0,005 monb/n, cunrasa guccounannto Ca(OH), nonHOM.

Pemenue. pH = - Ig [H']. Tuapokcun kanbiys Ipy AUCCOLHUAUH 00pa3yeT HOHBI
KaJIbIIMS ¥ THAPOKCUI-nOoHBI. KoHnenTparus nonoB OH™ cBs3aHa ¢ KOHIIEHTpaluei
1noHOB H* MOHHBIM ITPOM3BEIEHUEM BOJIBI:

[H*] - [OH] = 10, Orciona [H*] = 104/ [OH]

U3 ypaBuenus auccomuanuu Ca(OH), <> Ca?* + 20H" cnenyer, uro [OH]
=2 [Ca(OH)2] =2 - 0,005 =0,01 mob/m.

[H*] = 10%4/0,01 = 102 mons/m; pH = - Ig 1012 = 12,

3agaua S. BogopoaHblil Mokas3areib pacTBOpa a30TUCTOM KUCIoThl pH=3,
crenenb aucconnanuu o = 0,01. Berauciure MossspHOCTh (Cyy KHCIOTHI.

Pemenne. Tak xak BogopoaHbIii mokasaTens pH = - 1g [H*], To [H]
= 10"H =102 monb/n. I3 ypaBHEHHS AUCCOLMAIIUH a30THCTOM KMCIOThI HNO:
S H* + NO2, cnenyert, uro  [H*] = [HNO2] mecon. = 1073, 3 BeIpakeHus

o = [HNO2]mccon / [HNO2]osm. cremyer, uto

3anaua 6. Kaxkue u3 npuBeacHHbIX coneii — FeSO4, KCI, NHiNO; —
noaBeprarTces rupoin3dy? CocTtaBbTe MOJICKYISIPHBIC M MOJICKYJISIPHO-MOHHBIC
ypaBHEHUS THAPOK3a coyeil. Kakyto peakiuio cpesl UMEIOT 3TH PacTBOPHI?

Pemenue.

Comb FeSO4 o6pazoBana AByX3apsaHbIM HOHOM Fe?* cmaGoro ocHoBaHUS
Fe(OH); u monom SOs> cunbHO# kmcnorel HySOs Tupponms Takoi conu
IPOTEKAET B B cTyneHu. 1o 1epBoii cTynenyn nonsl Fe?* cBA3bIBAIOT MMIPOKCHUI-
norsl OH" Boawel B manomucconuupyromuii won FeOH', mpu stom wmoner H'
HaKaIuIMBaIOTCs, U PACTBOP MPUOOpETaeT KHUCIYIO peakiuio, T.e. pH < 7.

2FeSOs + 2HOH < (FeOH)2S04 + H2SO4
2Fe?* + 2504% + 2HOH < 2FeOH* + SO4Z+2H" + SO+
Fe?* + HOH « FeOH* + H*

['uaponu3 B OOBIYHBIX YCIOBUSX MPOTEKAET, IIaBHBIM 00pa3oM, 1o
nepBoi ctyneHu. Pa30apieHue pacTBopa U MOBBILIEHUE TEMIIEPATYPBI
YCUJIMBAET TUIPOIJIN3 U O0YCIOBIMBAET €r0 BTOPYIO CTYIEHb:

(FeOH)2SO4 + 2HOH «> 2Fe(OH), + H2S04



2FeOH* + SO4% + 2HOH <> 2Fe(OH), + 2H* + SO4*
FeOH* + HOH <« Fe(OH)2 + H*

Na>SO3 o6pazoBana cuibHbiM ocHoBaHueM NaOH u cinaboit 1ByXOCHOBHOM
kucinoroii  H;SOs. Tmaponus 00yclaoBIMBAIOT —AByX3apsaHble HOHBI SOs3%,
['nponn3 mpakTHYECKH OTPaHUIUBACTCS IEPBOM CTYIEHBIO:

Na>SOs3 + HOH <~ NaOH + NaHSO3
2Na* + SO3?> + HOH <> Na* + OH + Na* + HSOs
SO3% + HOH <« OH" + HSO3~

Bropas crynens runponuza conu NaSOs BeipakaeTcs ypaBHEHUEM:

NaHSOs + HOH <~ NaOH + H>S03
Na* + HSOs + HOH <> Na™ + OH + H.S0s3
HSO3 + HOH < OH™ + H2S03

Nonsl SOz cBA3bIBaIOT HOHBI H' B MaI011CcCOMMUPYIOIIUE HOHBL, IIPU STOM
TUIPOKCUI-MOHBI HAKAILJIMBAIOTCS B PAacTBOPE, U €ro cpefa CTaBUTCS LIEIOYHOM,
T.€. pH >7.

Comp NHiNO: o6pazoBana cnmabeiM ocHoBanmem NH/OH wu cmaboi
kucinororn HNO::

Karnon NH4* cBsi3piBaeT rugpokcua-uon OH , o0pasys cimaboe ocHOBaHWE —
NHsOH, annon NOs cBsassiBaeT nonsl H B cmadyro kucimory HNO-.
NHisNO, + HOH— NH4OH + HNO:;
NHs * + NO."+ HOH — NHi+OH + HNO>
Peakiuio pacTBopa MOXKHO ONPENeuTh, CPABHUB KOHCTAHTHI JUCCOITUAITAN

CIa0bIX JIEKTPONIUTOB - mpoAaykToB ruapomusa:  Ka (HNOz) =5,1-10%4;

K, (NHsOH) = 1,77 - 10®° . Tak xak NH4OH Gonee cnabblii 3J1€KTPOJIUT, TO B
pactBOpe n30bITOK HOHOB H*, u peakuus pactBopa kucnas ( pH <7).

Comp KCI obpasoBana cuibHbiM ocHOBanreM KOH u cuiabpHOM KHCITOTOM
HCI. Honst Na* He MoryT CBSI3aTh THAPOKCHI-HOHBI, a HOHBI Cl” He MOTyT CBsI3aTh
noHsl H™ Boapl.OTa coip THUIOpoONM3y He TmonaBepraercsa. Peakius pacTtBopa
HeWTpanbHas, T.e. pH ="7.

3anaua 7. Onpenenure MaccoByto 100 (%) pacTBopa COJNISTHON KUCIIOTHI,
comepxkartero 27,2 r HCI B 250 mut pactBopa (p = 1,05 r/emd).



Pemienue
MaccoBas 10J1 COJITHOM KUCJIOTBI B pACTBOPE PaBHA:
© = (Micra/Mp-pa) -100, %0; Mppa = Vippa* Pp-pa.

mK_TH 100 _ 27,2'100 210’34 % ]

Orcrona cnenyer: = vV ~ 250-1,05

p—pa 'pp-pa

3anaua 8. Kakoit 00beM pacTBOpa CEpHON KUCIOTHI C MacCOBOM ntoneit 8 %
¥ IJIOTHOCTELIO 1,14 r/cM® Hy)KHO B3aTh A8 pUrorosiaeHus 250 M pacTBopa ¢
MOJIIpHOUM KoHIleHTparueit 0,5 mons/n? OnpenenuTe MOSIPHYIO KOHIIEHTPAIHIO
HKBUBAJIEHTA IPUTOTOBIEHHOT'O PACTBOPA.

Pemenune

Paccuntaem maccy H2SOs, KoTOpyI0 HEOOXOAMMO B3SITh, YTOOBI
npurotoBuTh 250 mi 0,5 M pactBopa:

1 1 pactBopa H2SO4 comepxut 0,5 MOITb KHCIIOTHI,

0,25 1 pactBopa H2SO4 compepkat N MOJIb KUCIIOTHI, OTCIO/Ia

_0,5-0,25

1 =0,125momp,  IMH,50, =N - MH,s0, = 0,125 - 98= 12,25 r.

n

JIsl TIPUTOTOBJIGHHUST PacTBOpa 3aJaHHOW KOHIIEHTPAIIMHM HCIIONIB3YeTCsI
pacTBOpP KUCIIOTHI C MaccoBO# goieit 8 %, T.e.

100 r ucxoanoro pactopa cojaepxar 8 T HoSOg,

X r pactBopa Oyayt coaepxkarb Heooxoaumbie 12,25 r HaSO4, Tor 12

x=1225-100 _153 105 1.

8
Mp_ 153,125
= p—pa = ! =
VI/ICX, p-pa pp_pa 1’ 14 134,32 MIJI.

[TockonbKy MPUTOTOBIEHHBIHN pacTBop coaepKuT 0,5 monb H2SO4B 1 71, a
IH,50; = 1/2-M H,S0,, TO C5H,50, = 2 - Cy H:50,= 0,5 - 2 = 1 MOJIb 9KB/IL.

3amauya 9. Yemy paBHa MOJISIpHAsi KOHUEHTPALIMS U MOJISIpHAS] KOHIIEHTpaIus
DKBUBAJICHTAa pacTBOpa cCylb(ara MeAu C MacCOBOM JIOJEH pacTBOPEHHOTO
BemiecTBa 15 % u maoTHOCTRIO 1,06 1/ cM3? PaccuuTaiiTe TUTpP 3TOr0 pacTBOpA.

Pemienne



Jns onpeneneHnss MOJSIPHOW KOHUEHTpPAUMU U MOJSIPHOM KOHIEHTpaluu
HKBHUBAJIEHTA pacTBopa cyib(para Mean ¢ maccoBoil noned 15 % HeoOxoaumo
OIPEAEIIUTh KOJMYECTBO MOJb M YHMCIO MOJIb SKBUBAJIEHTOB PAaCTBOPEHHOIO
BELIECTBA B | JI 3TOro pacTeopa.

n=m/M; N, = M/M,.

OTCIOI[a BUIHO, YTO JUISI OOPCACICHUA N U Ny HGO6XOI{I/IMO 3HaTb MacCCy

cynbhara meau, Kkotopas comepxxutcs B 1 1 15%-Horo pacTBopa ¢ MIOTHOCTHIO
1,06 r/cm®.

Maccy CuSOs; MoxxHO paccumTarh C momorisio dopmynbl (1), koTopas
IIPeJICTaBJICHA BBIIIIE:

® = (Meoaw/Mp-pa) - 100 % = (m/p-V) - 100 %, orcrona

Mcuso,=159,5 r/monb; M,cuso, = 159,5:2 =79,75 r/Moi1b, COOTBETCTBEHHO,
n=159:159,5=0,997 moab; N, =159 : 79,75 =1,99 mons 3xB B 1 11 pacTtBOpa.
Orcroma Cy=n/V =0,997 mons/i, a  C, = N,/V = 1,99 mons 9KB/11.

Twutp pacTBOpa paccuntaem no Gopmyre

_m
T—V.

159
T—m—0,159 /ML

7.2.3 IlpuMepHbIii IepeyeHb 3aaHUI /151 pellleHUus1 IPUKIATHbIX 32124
3agaua 1. 3omp AgQJ monydeH B pe3yJbTaTe peakUWd B3aUMOJEHCTBHUS

HUTpata cepedpa ¢ M30bITKOM Hoauaa kamud. Onpenenure 3apsii  4acTUI
HOJyYEHHOI'0 30J1s1, U HanuIInUTe (POpMYyIy €ro MULIEILIBL.
Pemenne. IIpu cmemmBanuu pactBopoB AGNOs u KJ npoucxoaut peaxius
AgNO3 + KJ — AgJ| + KNOs

U30BITOK
Ag"+NOs + K"+J —AgJ|+ K"+ NOs
Agt+J —Agl|
U30BITOK

Ilpasuno @asnca — Ha TIOBEPXHOCTH sjpa JTUOPOOHON MHUIIEIIIBI
aJICOPOUPYIOTCS TTPEUMYIIECTBEHHO T€ MOHBI, KOTOPhIE MMEIOT C SIPOM OOIIHe
XUMUYECKHUE DJEMEHThI WU 00JadaroT H30MOP(PH3MOM C KPUCTALTUYCCKON



pemetkoii simpa. B pactBope m30biTok KJ, ciemoBarenbHO, 00pa3oBaBIINECS

arperatbl M(AgJ) amcopOMpyIOT Ha CBOEH MOBEPXHOCTH HOHBI J , KOTOpBIC
OTIPECIISIOT OTPHUIATEIBHBIA 3apsij] KOJUIOWIHBIX YacTHIl 30J1s1. [IpoTrBOMOHaMHI
SBISIFOTCS  WOHBI K. ®DopMyrna MUIEIUTBI 30/ MOIUAa cepedpa MpH YCIOBHH
n30bITKa KJ:

(I m(Agd) nJ~ (nx) KT~ x K,

| SIIPO | ancopOron.  auddy3HbIi

[ (0)| CJION

|__xommonaHast yactuia |

{ MHUIIEIIIa }

rae N — KOJIn4eCcTBO NMOTCHOHUAJIOIIPCACITIAOIINX NOHOB,

(n-x) - KOJMYECTBO MPOTUBOMOHOB aJCOPOIMOHHOM YacTH JBOMHOTO
AIEKTPUYECKOTO CJIO0S;

X — KOJMYECTBO MPOTHBOMOHOB AU((PY3HOW YACTH ABOMHOIO 3JIEKTPUUYECKOTO
CJIOSL.

Ecmu B pactBope u30piTok AGNOs, TO MOTEHIHMATIONPEASIIIOMUMEI OYayT
noHbI AQ™ , KOTOpBIC ONPENENISIOT TOJI0XKHUTEIbHBIN 3apsi 305151 HoAuIa cepedpa.
[TpotuBoronamu siBisiroTcs HOHBI NO3z . @opMysia MHAIIEIUTHI 30JI HOIKIA cepedpa

nipu ycinoBun uzdsimxa AGNQOa3:
{[ m (AgJ) nAg* (n-X) NO3 ]**x NO3 }°.

3amaua 2. Onpenenute 3aps] KOJUIOMAHBIX YaCTUIl KPEMHUEBOUM KUCIIOTHI,
€clii OH OOYCJIOBJIEH AMCCOLMAIMEl MOBEPXHOCTHOrO cjosi yactull. Hamummre
dbopMyiy MULEWIBI  KPEMHUEBOM KHUCJIOTHI U HM300pa3UTe CXEMY CTPOCHUS
MUIIEILIBI.

Pemenme. Ilog peficTBHEM TOJSPHBIX MOJCKYJI BOJABI  HPOMCXOIUT
JUCCOIUAIMS TTOBEPXHOCTHOrO CJI0S1 arperara MOJIEKYJ KPEMHHEBOW KHCIIOTBIL U
YACTHIIBI 30JI1 TPUOOPETAIOT OTPHUIATEIIbHBIN 3apsia. [IpoTHBOMOHAMH SBJISIOTCS
noHbl H*.

H,SiOs 5 H™+ HSIiO3

®opmyna munemnsl H2Si0s3 — {[m(H2Si0s) nHSiOs™ (n-x)H*T" xH*}.

Bagaua 3. IlomoxutensHo 3apsokeHHbIH 30b Fe(OH): momyden B
pesynabTaTte ruaposmsza xjopuaa kenesa (). Kakoih w3 mnpemnoxeHHbIX



anektposmToB-koaryistHToB — NaCl, Na;SOs, NasPOs — Gonee adpdexruBen mpu
koarysinuu  3oid (npaBuio [yneue—Tapan)? Hanumure dopmyny MHLIEIUIB,
YKQKUTE €€ COCTaBHBIE YaCTH M IPAHUILY BOSHUKHOBEHHS 3JIEKTPOKHHETUYECKOTO
noreHuana ({).

Pewmenne. [Ipu rugponusze xinopuna xenesa (111) nporexaer peakuus
FeCl3+3 H20 < Fe(OH)s+3 HCI

Fe**+ 3 Cl +3H,0 < Fe(OH);+3 H* +3 Cl

Fe3* +3 H,0 «» Fe(OH)s+3 H*

Anpo wmwmmemter  Fe(OH)s  cocraBnser arperar  m(Fe(OH)s) ¢

ancopOouposaHHbIMU UM noHamu Fe3*. TlporuBononamu snsrorcs nonsl Cl .
dopmyIia MULICILIBIL:
{[m(Fe(OH)3) nFe** 3(n-x) Cl J** 3xCl }°

| SIIPO | angcopOumon.  auddy3HbIH

[ (6)| ()|

| KOJUIOWIHAS YacTHIIa |

{ MHUIIEIUIA 1

[Tockonbky 3016 Fe(OH)s 3apsoken monoxutenbHo (+(¢), TO HOHBI —
KOAry/JasiHTBl JOJ/DKHBI MMETh 3HAK 3apsiia, MPOTHBOIOJOXKHBIM 3HAKY 3apsia

yactuu: Cl SO42_, PO.*". Uem BhIIIE 3HAK 3apaa HOHA — KOAT'YIISHTA, TEM OOJIbILE
KOaryJmpyromas Ccuja 3JIEKTpOJUuTa M MeHblne mopor koarymiuuu (I1K).
KomuuecTBEeHHO 3Ta 3aKOHOMEPHOCTH OIMCBIBACTCS AMITUPUUYCCKUM HPABUTIOM
Lynvye—Iapou.

: : -1 6Y - 6

clcnem = 1: (1/2°) : (1/3°),
rae CIK, CIIK, C”'K_ IIOpPOr' KOaryasauuM OJHO3apsHOro, JABYX3apsaHOrO,
TPEX3apsiIHOr0 HOHA-KOAT'yJISIHTA.

Haubonee 3 dexTuBeH npu Koarysisiuu, TakuM oopasoM, ¢pocdar HaTpus,
Y €r0 NOPOT KOAryJISILIUU CaMbIi HU3KUH.

3anaua 4. /[ns ocBeTyieHUs BOJ, 00OTalEHHBIX KHUCIOPOJIOM, HCTIONb3YyEeTCs
toBapubli cynbdar sxeneza(ll) FeSOs7H.O ¢ comepkanmem B Hem 47%
6e3BoHOTO Cyb(ara xxenesza. Bomxy 00pabaTeiBaloT pacTBOPOM C MacCOBOM JI0JIEH



FeSO. 30% u motHocThiO 1,18 r/cM®. YuuTeiBas, 4to 103a KoaryJsara pasaa 100
MI/I, a CyrouHblii pacxon Boabl 15000 M3, paccuuraiite CyrouHBIi pacxoj
ToBapHoro cyibdara xkemne3a (1), 00bEM BOIBI /ISl PUTOTOBJIEHUSI pacTBOpa U
NOJIE3HBIM 00BEM Oaka /111 XpaHEHHsI pacTBOpa KOaryJsHTa.

Pemenune
3agavy pa3eauM Ha HECKOJIBKO 00Jiee MPOCTHIX.

1. OOpamiasi BHUMaHuE Ha BTOPYIO YacTh 3a7auyM, PaCCUMTAEM CYTOUHYIO
oTpeOHOCTH B cylbdare xene3a FeSOq:

a) B cyrku pacxomyercs 15000 m3 Bombl, Ha 0OpPabOTKY OZHOIO JUTpA €&
tpedyercsa 100 mr koarynsaTta, To ectb 100 mr FeSOs. CyTounasi moTpedGHOCTH

KoaryJjasHTa oyner coctaBiaarh M1 =100-10°-15000-10° = 1500 xr FeSOxs;

0) paccuntaeMm, B kakom konuuectBe 30% pacTBopa OylneT coaep:Karbes
1500 xr FeSO4. U3 onpeaeneHus NpOIEHTHON KOHIIEHTPAIMH CIEAYET, YTO

30 kr FeSO4 nHeobxoaumo B3sTh Juist npuroroBienus 100 kr 30% pactBopa,

1500 xr FeSO4 HeoOxoaumo B3aTh a1 npurorosierus M, kr 30%

pacTBopa.

M _1500-100 _ KT.
=35 5000

Urak, cyrounsbiid pacxon 30% pacreopa pasen 5000 xr.
2. BbluuCINM CyTOYHBIN pacxoj TOBAPHOTO MPOYKTa:

ToBapHbI cynbdar kenesza(ll) mpencrapiaser coOoit KpucTaioruapar, B
koTtopoMm coxaepxkutcs 47% 6e3BogHoro FeSO; . CocTtaBuB MNpoONOpIUIO,
paccunTaeM, B KaKOM KOJIMYECTBE TOBAPHOTO MpOayKTa Oymer comepkarbes 1500
kr FeSOs..

B 100 xr ToBaproro FeSO4 7H20 conepxxurcst 47 xr FeSOs,

B M3 kr ToBapHoro FeSO47H20 comepxutes 1500 kr FeSOs,

ms =w = 319149 kr .

CyTounblii pacxoa ToBapHoro npoaykra pasen 3191 49 xr FeSO4-7H>0.



3. [IpuHMMas BO BHUMaHUE, 4TO JIsl 00pabOTKH BOABI HcHoib3yeTcs 30%
pacTBOp KOAryiIsiHTa, paccurTaeM OOBEM BOABI JIJII MPHUTOTOBJICHHS PAacTBOpa
3aJJaHHON KOHIICHTPALIUH.

Beraucaum macey Boasl . TIH,0 = M2— M3 =5000 - 3191,46 = 1808,54 kr

v 180854 1 H2O, T.K. IIIOTHOCTH BOAbI paBHa 1 kr/mam3,

4. OnpenenuM TOJIE3HBIA 00BbEM Oaka JUIsl XpaHEHHsS] PacTBOPA, ISl 3TOTO

BBIYUCIUM 00BEM, KoTOphIi 3aHuMaroT 5000 kr 30% pacTBopa, 3Has €ro IIOTHOCTh
(1,18 r/em® wim 1,18 kr/nm3).

IHosie3nblii 00bEéM Oaka NJI1 XpaHEHUs] PACTBOPA KOAryJsiHTa pPaBeH
4237,29 ;1 wiu npumepHo 4,2 m>,

Bagaua 5. Kakoe komuuectBo cBuHIA copepxurcs B 10 M3 Bomsl mocie
ocaxaenus ero B Buae PbSO4?

Pemenune

Ocragmiasicsi B pacTBOpe 4acTh Cyib(ara CBUHIIA pacnagaeTcsi Ha MOHbI
110 YPAaBHEHUIO

PbSOs < Pb2* + 8042' .

KonnienTparusi MOHOB UM PACTBOPUBIIASICS YaCTh COJIM OINPEACISICTCS IO
npousBeneHuio pacteopumoct PhSO4 (tadu. I1.1):

IIP pbso, = [Pb?*] - [SO4]= [Pb?*]?= 107%,
[PbSO4]= [Pb*] - [SO4*T =, /TP poso,, =107 =10% monb/1.

Macca nonos csunna B 10 M® BoJsI paBHa KoHIieHTpanuu Pb?*, BepaskeHHOM
B I'/JI, * YMHO)KEHHOU Ha 00BEM BOJIBI:

Mpuz-=[Pb?*] - Apb? - VH,0 = 10*- 207 - 10%= 207 (1),
rae APb - MOJSIpHAs Macca MoHa CBHHIIA, paBHas 207 r/Mob.

3agaua 6. Brimagaer i ocanok cynbdara kaneiiug CaSOs ecniu cMeniaTh
400 M1 0,01 M pactopa CaClz u 100 mut 0,001 M pactBopa H2SO4?



Pemenune

3anuwem ypasnenue peaxyuu oopazosanus CaSOs:
CaClz + H2SO4 — CaSO4 | + 2HCI.

Ocaook CaSOs obpaszyemcs moibko 6 mom ciyuae, eciu
[Ca?*] - [SO4?"] > IIP CaSO..

B mHamem ciydae mocie CIWBaHHUS PAacTBOPOB pPEAardPYIOIIMX BEHISCTB
KOHIIEHTPAIIM MOHOB B OOIIEM PACTBOPE YMEHBINIATCS, BCIEACTBUE YBEITUUCHUS
oowvema: VcaCl,+ V H,50, = 400 + 100 = 500 mut umm 0,5 1. OTcrona crnenyer,

[Ca*] 00104 g 10-3 mons/1, [SO4%7] =M=2-10_4M0nb/n,

[Ca®*] - [SO£2]-=8-10"3.2.10~4=1,6-10"6.

[Ipou3BeneHne KOHIICHTPAIMM HWOHOB B JaHHOM pAacTBOPE OKa3bIBACTCS
MEHBIIIe BEMYNHBI Tpon3BeaeHus pactBopuMoctu CaSO4, koTOpoe paBHO 1,3-10"
4 (tabn. I1.1), ciemoBarebHO, OCAIOK HE 00pa3yeTcs.

3apaua 7. Kak u3meHuTCS pacTBOpUMOCTH (T/)1) KapOOHATa MarHus MHpu
n00aBJICHUW B €r0 HACHIIMICHHBIA BOJHBIM PAacTBOpP KapOOHAaTa HATpUS B TaKOM
KOJIMYECTBE, YTOOBI €r0 KOHIIEHTpalus Obuia paBHa 0,5 Monb/n?

Pemenne

Pacmeopuewiuiica kapoonam mazHus OUCCOyuUpyen no ypagHeHuro

MgCO3—~Mg?+CO3?%,
u3 KoToporo cienyer, uro [Mg?*] =[COs*] = [MgCOs3].
ITP mgco; = [Mg#] - [COs*] =1.4 - 10° (Tabn. I1.1).

[Mg?*] = [MgCOs] = /lIPMmgco, = 4/1,4-1076 =12 10 Mo/, nm
[MgCOs] =1,2-103- Mmgcos=1,2 - 102- 84 =10 r/x,
riae M MgCo; - MoJiipHasi Macca coJid, paBHasi 84 1/MoJIb.

IIpu nocrositnHOM Temneparype ITPMgCo; = CONSt, mo3TOMY €Clii B pacTBOpE
MEHSAETCSd KOHLEHTpalMs OJHOIO M3 HMOHOB, TO 3TO BBI3BIBAET H3MEHEHUE
KOHUEeHTpauuu apyroro mona. Ilpu Ccog+* = 0,5 monp/n (nocne nobaBiieHUN

N8.2C03)



l_[PMgCO3 _ 1,410

—92Q8.1056
05 2,8-10° mob/m.

[Mg*] =
{cog'}

Ortcrona crnenyet, uto pactBopumoct MgCOs3 B pactBope Na,COjz craner paBHa

-1
[Mg?* ]-Mmgco; = 2,8-10°-84 = 2,3-10° 1/n, a 510 B R 4-10° pasa

2,310°°

MEHBIIIE, YEM B UHCTOM BOJIE.

3agaua 8. HMcxoass W3 CTENEHUW OKUCICHHS MapraHila B COEAUHECHUU
K>MnOQs, ykaxute, Kakyio (YHKIIMIO OH MOXXET BBINOJHATH B OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHON PEAKLIAH.

Pemenune

Haxonum creneHb OKUCIEHUS Maprasiia B JaHHOM COCIMHEHUH, 3Hasl, 4TO
cymmaphas C.O. monekynasl  paBHa Hymto, C.O. kucnopona — (- 2), HaTpus —
(+1). OGo3HAauYUM CTeNneHb okucaennss mapranma (X) (K2"'Mn*0s?).
CymMapHasi CTEeTIeHb OKUCIICHHS MOJIEKYJIbI ckiasibiBaeTcs u3 C.O. Bcex BXOISIINX
B HEE AJIEMEHTOB C Y4€TOM MX uKcia, To ecThb (+1)-2 + (X)+(-2)-4 =0, orctoga C.O.
Mapranmna passa (+6). Mapraser; HaXOAUTCSA B CEIbMOU TPYIIE MEPUOTUICCKOM
cuctembl ayeMeHTOB J[.M. MenaeneeBa, ClIEI0BATEIbHO, €0 MAaKCHMAaJbHAas
nonoxkuteabHas C.O. papHa (+7), muauamanbHast — (0). B 1aHHOM coeMHEHHUH
MapraHell MPOSIBISIET MPOMEKYTOUHYIO CTETIeHb OKHUCIeHHs. Takum oOpa3zom, B
omHoM ciaydae MN*® moxxer oTnaBaTh S1IEKTPOHEL:

Mn*® -e > Mn*/, Mn*® — BoccTaHOBUTEID,
B IpyroM - npuHuMars: MN*® +6e — Mn%  Mn*® — okucaurenn.
K>MnQO4 MOKeT ObITh KaK OKMCJIUTEIEM, TAK M BOCCTAHOBHUTEJIEM.

3agaua 9. CocraBbTe DJJIEKTPOHHBIE YPABHEHHMS, PACCTABBTE
KOd((PUIMEHTHI B TPUBEIACHHON HIKE CXEME PEaKIINK, YKAKUTE BOCCTAHOBUTEIh
Y OKHUCIIUTEIb, IPOLIECCHI BOCCTAHOBJIEHUS W OKUCIICHUS.

NazV4Og + Zn + HCI1 — VCI; + ZnCl, + NaCl + H;0.
Pemenne

OmnpenenseM CTEIIEHH OKUCICHHS BCEX 3JICMEHTOB B MCXOIHBIX BEIIECTBAX U
NPOIYKTax peakiuu (3agada 1).



Na3tV40g? + Zn® + H''ICIt — V*3Cls + Zn*2CIt + Na*!CIt + H*,02

HaxomuMm »neMeHTBI, U3MEHMBLIME CTEIICHb OKUCIICHUS, U 3alMChIBAEM
AJIEKTPOHHBIE YPABHEHHS PEAKIMKA OKUCIICHHS U BOCCTAaHOBJICHUS:

4AV* + 4e — 4V*3, nponecc BoccTanoBJaenns, V™ — okucanTen;
Zn® - 2e — Zn*?, npomecc okucaenusi, Zn°— BOCCTAHOBHTEb.

Tak kak B COCTaB MOJIEKYJIbI MCXOJHOI'O COEIWHEHHS BXoaar 4 artoma
BaHaJHUs, TO B AJIEKTPOHHOM YPaBHEHHUH  ATO HEOOXOIMMO y4eCTh, MOCTABHUB
kod(punmernT 4 mepen V* u V*3. Hcxonda w3 TOro, 4TO YHUCIO OTIHAHHBIX H
MPUHATHIX DJIEKTPOHOB JIODKHO OBITh OJMHAKOBBIM, HAXOIUM OOIINEe YHUCIIO
AIIEKTPOHOB, YYaCTBYIOIIMX B pPEAKIud, U KOIPPUIMEHTHI Y OKHUCIHUTES,
BOCCTAHOBUTEJISI U TMPOJYKTOB BOCCTAHOBIICHHMSI M OKHCIeHHs. B mporecce
y4acTBYIOT 4 23JieKTpoHa, oOTcioga K03 duIMeHTbI Y OKMCJIUTEIsT M
BOCCTAHOBUTEJISI COOTBETCTBEHHO paBHbI 1 1 2.

KoaddunmeHTs! y 0OCTabHBIX YYaCTHUKOB PEAKIIUHM PACCUNTHIBAEM HCXOJIS
U3 3aKOHA COXPAHEHUSI MacC B TaKOH MMOCIEI0BATEILHOCTH: Y COJIH, KHCIOTHI WIH
OCHOBaHus, BOAbL. B mannoi peakuun monos Na*! B nepoit yactu ypaBHenus 2,
cnenoBatenbHo, nepen NaCl craBum kodddumuent 2. Koddgduuuent nepen
(phopmy.ioi KHCJOThl HAXOAUM MO0 YHCJIY KHCIOTHBIX OCTATKOB B
npasoii yacru ypasuenusi. Tax, uncno CI? cnpasa — 18, 3naunt mnepen HCI
JOJIKEH CTOATH Kod(pdurment 18.

Eciu cpena peakuuu 1ienoyHasi, TO KOA(Q(UIMEHT y MOJEKYJI Cpeabl
pacCYUTHIBAETCS MO YHUCIY MOHOB METajlia, BXOMSAIIEIO B COCTaB OCHOBaHUS, Y
npoaykToB peakuuu. Koapduiment y ¢hopMynbl BOAbl ONpEAEIseTcs M0 YUCITY
MOHOB BOJIOPO/Ia B JIEBOM 4acTH ypaBHeHUs. B 1aHHOM ypaBHEHUU B JIEBOIl 4acTH
18 noHOB BomOpo/a, oTcoAa Koddduiment nepes GopmMyioil BOIAI TOKEH ObITh
paBeH 9.

Na:V4O9 +2 Zn + 18 HCl —4 VCIz +2 ZnCl2 + 2 NaCl + 9 H2O.

[TpoBepky mpaBHIILHOCTA pacueTa Kod(h(PUIIMEHTOB AenaeM Mo KUCIOPOAY:
€CITM BCE BBIMOJIHEHO MPAaBUIJIbHO, TO YHCIO aTOMOB KHCIOpOJa B O0OEHMX YacTAX
ypaBHeHHs ojiuHakoBoe (9 =9).

3agauya 10. Bo3moxHO 11 OmHOBpeMeHHOE mpucytcTBue B Boge HoS m
H>S0s3? Oter nosicaure. PaccunraiiTe 3KBUBAJICHTHBIE MACChl OKHUCIHUTEIS W
BOCCTAHOBUTEIIA.



Pemenune

OnpenensieM CTENeHb OKMCICHHS cepbl B coequHeHusax (3amada 1) HpS?,
H>S™03: B H2S cepa mposBIsSeT HU3LIYIO CTENEHb OKUCIEHHsST S™2, ClIe0BaTENbHO,
OHa MOXET TOJIBKO OTJABaTh JIEKTPOHBI U BHIMOIHATH (DYHKIIMIO BOCCTAHOBUTEIIS

S2-2e—S°

B H2SO3 y cepsl  IpOMEKYTOYHAs CTENEHb OKUCIEHUs S*; oHa MOkeT ObITh Kak
okuciutenem S™ + 4e— S° tak u BoccranoBurenem S - 2e— S,

Mexmy KHUCTIOTaMU MOXKET MIPOUCXOANTH OKHCITUTEIILHO -
BOCCTaHOBHTEIbHAs peakius, mpu 3ToM H>SO3 Oyner BeIMONHATH B HEW (QYHKITUIO
okucmutenss, H2S - BoccranoBurens. (CrnenoBaTelibHO, OJHOBpPEMEHHOE

NMPUCYTCTBHE JaHHBLIX BEIIECTB B BOAC€ HEBO3MOYKHO.

PaccunTaem sKBHBaJICHTHBIC MACChl BOCCTAHOBUTEIISI U OKUCIUTEIIS:

IH s:—2:5= 17 r/mMoB, IH_SO :%:—:ZO,SP/MOJIB.

7.2.4 TlpuMepHblii IepevyeHb BONPOCOB /1JIsl MOAT0TOBKH K 3a4eTy
Bopa: cocraB, cTpoeHne, CBOMCTBA.
2. Bognsbie pactBopsl. CTpyKTypa BOIHBIX PACTBOPOB.
3. PacTBOpUMOCTH BELIECTB B BOJIE.
4. CnocoObl BEIpa)KEHUs KOHIIEHTPAIIUU PACTBOPOB.
5. CBoicTBa pacTBOPOB: AABJICHUE NIapa HaJl PAaCTBOPOM, TEMIIEpATypa 3aMep3aHus
Y TEMIIEpAaTypa KUIIEHUSI PaCTBOPOB, OCMOC.
6. PacTBOpPBI 3JIEKTPOIUTOB.
7. Teopus 3NEKTPOJUTAYECKON JTUCCOLAALMH.
8. CTeneHb U KOHCTAHTa JUCCOLIUALINH.
9. CpoiicTBa KHUCJIOT, OCHOBAaHMW W COJEHW C TOYKH 3pEHUS TEOPUHU
AIEKTPOJUTHYECKON JUCCOIUALINH.
10. CocrosiHre CHUIBHBIX 3JEKTPOIUTOB B PACTBOPE — aKTUBHOCTb, KOA(D(PUIIUEHT
aKTUBHOCTH, NOHHAs CHJIA.
11. Iuccounanusi BOJbl, BOAOPOIHBIA U THAPOKCUIBHBIN MOKA3ATENH.
12. TloHATHE O KHCTOTHO-OCHOBHBIX MHAMKATOpax, pH—Merpus.
13. YcnoBus cMeleHnst HOHHBIX PaBHOBECUI B PAaCTBOPE.
14. Bydepnbie pacTBOpHI.
15. I'npponus conen.
16. CtynieHuarslii TUAPOIIU3.
17. Ponb ruaponusa B MpakTUKE BOJOMOATOTOBKH.
18. IIpousBeneHne pacCTBOPUMOCTH.
19. YcnoBus 06pa3oBaHus M paCTBOPEHHS OCAJIKA.
20. JlucriepcHOE COCTOSHUE BEIIECTBA, JUCIIEPCHBIE CUCTEMBI.
21. KonnouaHble pacTBOPHI, UX CBOMCTBA.



22. @aKkTOpbl arperaTUBHOM yCTOMYMBOCTH KOJIJIOMJHBIX CUCTEM U IMPUYHUHBI €€
HapyIICHHUS.
23. CTpoeHHE KOJUTOMAHOW YaCTHUIbI U MULIEIUIBL.
24. Heltpanu3zanMoHHasT W KOHIICHTPAI[MOHHAs KOAryJilus KOJUIOMJHOMN
CUCTEMBI.
25. Vcnionb30BaHUE 3aKOHOMEPHOCTEN KOAryJIsil[uy MPU OYUCTKE BOJIBI.
26. OKHACIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUU.
27. CocTaBiieHME YPABHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
28. BaxHeiilne OKUCIUTENN U BOCCTAHOBUTEH.
29. DneKTpOAHBIE TOTEHIINAIIBI.
30. Ponb OKHUCIUTETHLHO-BOCCTAHOBUTENBHBIX IPOIECCOB IMPU CaMOOYHIIICHUU
BOA0eMOB. DAKTOPBI, BIUSIONIAE HA 3TOT MPOIIECC
PU3NKO-XUMHUYECKAsl XaPAKTEPUCTUKA MPHUPOAHBIX BOJ
31. Knnaccudukarmus npumeceit mo Gpa3zoBo-TucrepcHOMY COCTOSTHHIO.
32. ®usnueckue, XUMUYECKHE, OMOJIOTHIECKUE TTOKA3aTeNI KaueCTBa BOBI.

XumMnuyeckue u GU3INKO-XUMMHYECKHE OCHOBbI TEXHOJIOIrH4eCKUX
NpoLEecCOB BOXONMOAT OTOBKHU
33. ®U3UKO-XUMHUYECKas CYIIIHOCTh MPOLECCA KOAryJIupoBaHUs BOJIBI.
34. ®akTOopbl, BIMAIONIME HA MTPOLECC, MPHUEMbl HHTEHCHU(UKALHUHU IIporecca
00pabOTKU BOJBI KOATYJITHTAMH.
35. XapaktepucTuka KOAryiasHTOB H  (DIOKYIJISIHTOB, OCOOEHHOCTH  HUX
KOAryJMpyoLero u QGIOKyIMpYrOUIEro JeHCTBUS.
36. O6e33apakuBaHuE BOABI, METO/IbI 00€33apasKUBAHMUS.
37. XnopupoBaHuEe BO/IbI.
38. Xumusm nporiiecca, (pakTopsl, BIUSIONIME Ha 3TOT Ipolecc.
39. AKTUBHBIN XJIOP, MEXaHU3M €T0 00€33apaKUBAIOIIETO ICHCTBUS.
40. KpuBbie XJIOPONOTJIONIEHHUS.
41. XapakTepuCTHUKA pEareHTOB XJIOPUPOBAHHS.
42. MeTtonbl XJJIOPUPOBAHHUSL.
43. O30HUPOBaHUE BOJBI.
44. bakTepulIMIHOE IEUCTBUE 030HA M €r0 3aBUCUMOCTH OT YCJIOBHU IIPOBEJICHUS
MpoLecca U Ka4eCTBA UCXOTHOW BOJBI.
45. O6e33apaxxuBaHre BOJbI HOHAMU TSXKEIBIX METAILIOB.
46. Ctabunmzanus BOJIBI.
47. )KecTKOCTh Y yMSITYEHUE BOJIBI.
48. OnpecHeHue U 00€CCOITMBAHUE BOJIBI.
POU3NKO-XMMHUYECKasi XaPAKTEePUCTHKA CTOYHBIX BOJ
49. BEITOBBIE CTOYHBIE BOJIBI.
50. XapakTepucTuka OCHOBHBIX TPUMECEH OBITOBBIX CTOKOB.
51. IIpon3BoACTBEHHBIE CTOYHBIE BOABI, UX KJIaCCHU(UKALMS 110 BUAY IPUMECEH U
UX JICMCTBHE HA BOJIOEM.
52. OCHOBHBIE ITOKA3aTEJIM CAHUTAPHO-XUMHUYECKOIO aHAIN3a CTOYHBIX BOI.
53. Xumunueckue u (HpU3NKO-XUMHUYECKHE OCHOBBI
METO/IOB OYHCTKHU IIPOU3BOJICTBEHHBIX CTOYHBIX BOJI



METO/Ibl XUMHWUYECKON OUUCTKHA BOJIbI
54. ®uU3NKO-XMMUYECKHE METOJbl OYHMCTKM — KOaryJMpoBaHHUE, aJacopOoius,
MOHHBIII OOMEH, »Bamopanus, 3KCTparupoBaHHe, (IoTauus, D3JIEKTPOJIU3 U
AJIEKTPOUAIIN3, 0OpaTHBIA OCMOC.

Mukpo01o0/10rusi BOAbI
1. Boga kak cpena oouranus MukpoopranuzMoB. Kiaccudukanuss BOJHBIX
MUKpPOOPTIaHU3MOB.
2. PacnpoctpaHeHue u pojib MUKPOOPTaHU3MOB B IPUPOJIEC U
YKU3HENIEATEIbHOCTH YEJIOBEKA.
3. OcoOeHHOCTH CTPOEHUS KJIETOK 3YKapHoT U mpokapuoT. CTpoeHue
ouonorudyeckoit MemOpanbl. OcoOeHHOCTH MOP(OJIOTUH, JBUKEHUS,
CropooOpa3oBaHusl M pa3MHOXKEHUS OakTepuii. B yem pazmuaume
IPaMIIONIOKUTENBHBIX U TPAMOTPUIIATEIbHBIX OaKTEepHil?
4. Oco0OeHHOCTH POCTa U pa3MHOXKEHHs nmpokapuoT. Omucats ¢asbl pocTa u
pa3sMHOXKEHUsT OaKTepHil Ha MUTATENLHOM cperie.
5. OcHoBHBIE rpyniibl 0akTepuid. Bupychel, ux cTpykTypa u mnpoiiecc
B3aUMOJECHCTBHUS C KIETKOM.
6. JlaiiTe XapakTepuCTHKY rpudaM, X MOP(OIOTHIECCKUM OCOOCHHOCTSIM,
MATAHUIO, 3HAUEHUIO B IIPUPOJIE.
7. OxapakTepu3yiTe BOAOpOCTU, UX Mopdoiaorniueckue 0COOCHHOCTH, MUTaHUE,
3HAYEHUE B NIPUPOJE.
8. OnuiuTe npocTednx, UX MOpQpoJOruio, pa3MHOXKEHUE, TUTAaHHUE, 3HAUYCHHUE
B MIPUPOJE.
OxapakTepu3yuTe XMMHUYECKUN COCTaB KJIETOK MHUKPOOPraHu3MoB. KakoBbl
MEXaHNU3Mbl IOCTYIJICHUS] MUTATENbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.
9. IlpuBeaute knaccuukanuio GEpMEHTOB, UX CTPOCHHUE U (PYHKIUU.
10. OxapakTepusyiTe MUKpPOOPTaHU3MY TI0 CIIOCOOY MUTAHUSI, THITY SHEPTHH,
HEOOXOJIMMOM I UX >KU3HEAESATENbHOCTH, OTHOIICHUIO K TeMIepaType u
KHCJIOPOY.
11. Kakuie TUIIBI B3aMMOIEUCTBUI CYILIECTBYIOT MEXK1Y MUKPOOPTraHU3MaMHU?
12.Yto takoe 6poxkenue? Kakue Buibl OposkeHUH BBl 3HaeTE?
13. Yo Takoe 3BTpouKalKs, IBETEHHE U 00OpacTaHUE BOJIOEMOB?
13. Kakue UCTOYHUKHM 3arpsi3HEHMs BOJIOEMOB Bbl 3HaeTe? JlaiiTe onpenenenue
MOHATUHN «KOJTU-UHACKCY, «KOJIU-TUTP» U MUKPOOHOE YHCIIO.
14. OxapakrepusyiTe OMOLIEHO3bl TPUPOIHBIX BOJIOEMOB.
15. JlaiiTe moHATHE « CUCTEMA CAlTPOOHOCTH» M YKaXHUTE € MPUMEHEHUE IS
OLICHKU CTENECHM 3arps3HEHUS BOJOEMOB.
16. Kak nmpoTekaroT mpoueccsl caMOOYUIIEHUs BOLOEMOB?
17. Yto Takoe 6Guopa3pylieHue U KaKHhe MPOLECChl OHO BKIHOYAET?
18. JlaiiTe XapakKTEepUCTUKY MHUKpPOOPTraHU3MOB aKTUBHOTO MJIa U OMOIUIEHKH.
19. B uem 3akimouaercs a3poOHasi U aHa’poOHasi OUMCTKA CTOYHBIX BOA?
20. Yto Takoe moJjist OpoIIeHus ¥ 1oJist PuiIbTparuu?

7.2.5 IlpuMepHbIii IepevdeHb 3a1aHUI 1J151 pellleHUus] IPUKJIAIHbIX 3a/1a4



VY nanenue 3 BoJbl B3BEIICHHBIX U KOJUTOUIHBIX TpuMecei. Kiaccudukanus
U CBOWMCTBAa TE€TEPOTCHHBIX JHCIEPCHBIX CHUCTEM. AJCOPOIMS U MOBEPXHOCTHO-
aKTUBHBIE BelllecTBa. PaKTOPhl arperaTuBHON YCTOMYMBOCTH KOJUIOMIHBIX CUCTEM.

O6Opabotka  Bombl KoaryjisHTamu. OnTuManbHas Jo03a KOaryisHTa,
KoarylndpoBaHue ¢  noamenaduBanueM. KoarynsHTel u  TpeOoBaHHS,
npenbsBisieMble K HUM. DIOKyISHTBI W MEXaHU3M UX  JIEHCTBUS.
DIIEKTPOKOAT YA

OU3NKO-XMMUYECKHE OCHOBHI yaJICHUS U3 BOABI PACTBOPEHHBIX MPUMECEH.
XKecTkocTh BOIBI, BUIBI JKECTKOCTH M €IWHUIBI €€ W3MEpPEHHs. YMITrdeHHe U
obecconmBaHre BOJBI (PU3MYECKHUMH, XUMHUYECKUMU U (PU3NKO-XUMHUYECCKHUMHU
MeTogamMu. MeXaHu3M H 3aKOHOMEPHOCTH HMOHHOTO OOMEHa, pereHeparus
MOHHUTOB.

VY nanenue u3 BOJbI PACTBOPEHHBIX I'a30B, COCAMHEHUH eje3a, Maprasiia,
KPEMHHUS, paAOAKTUBHBIX U TOBEPXHOCTHO-aKTUBHBIX BellecTB. OTOpupoBaHuE U
neTOpHUpPOBAHUE BOJIBI.

OU3MKO-XMMUYECKUE OCHOBBI  IPOLIECCOB  00€33apakMBaHUS  BOJIBI.
PearentHoe o6e33apakuBaHue. XJIOPUPOBAHUE, XJIOPHUPYIOIIME pPEareHTH,
MEXaHU3M 00€33apakKMBAIOILEr0 ACUCTBUA. AKTUBHBIN XJIOP, XJIOPOEMKOCTh BOJBI,
METO/Ibl XJIOPUPOBAHUSI.

O3zonupoBanue BoAbl. OnuronnHamusi. TexHuka 0€30MacHOCTH IpHU padoTe
¢ 00€33apaKMBaOLUMU CPEACTBAMHU.

dusznueckrue MeToJpl 0obe33apakuBanus. CpaBHUTEIbHASI OLIEHKA METOJOB
o0e33apakuBaHusi, X 3(PPEKTUBHOCTH U SIKOHOMHUKHU.

Xumus CTOYHBIX Boj. Krnaccudukanusi CTOYHBIX BOJ. XapaKTEPUCTUKA
OCHOBHBIX MpUMeceil OBITOBBIX U MPOU3BOACTBEHHBIX CTOUHBIX BoA. [lokazarenu
3arps3HEHHOCTH CTOYHBIX BOJ, OCHOBHBIE BUIbI aHann3a u Hopmbl [1JIK.

OU3NKO-XMMUYECKHE OCHOBBI TMPOIECCOB OOpPabOTKM CTOYHBIX BOJ.
PerenepatuBHbIC U AECTPYKTUBHBIE METOJBI OUUCTKH UX OCOOEHHOCTH M 00J1acTH
npuMeHeHus. Ponb pereHepaTMBHBIX METOAOB B pPa3padOTKE HOBBIX BHJIOB
0€30TXOTHBIX TEXHOJIOTHA.

7.2.6. Meronnka  BBICTaBJIEHUsSI OHEHKHM TIPA  NPOBEJEHUU
NMPOMEKYTOYHOM aTTeCTALUM

3auem nposooumcs 6 xooe cobecedosanus, 20e cmyoerHmy 8 YyCmHou opme
3a0ar0omces 60NPOCHl U3 NEPEeyHs. 8ONPOCO8 Ojisl 3auema, Npeoazaemcs peuums
CMAaHOapmHyo U NPUKIAOHYIO 3A0AYU.

3ader cTaBUTCA MPHU YCIOBHH MPAaBUIbHBIX OTBETOB 50 %o.

7.2.7 IlacnopT OLIEHOYHBIX MATEPUATIOB

Ko
KonTponupyemblie pa3aeisl (TEMbI) A . | HammeHnoBaHue OlleHOYHOT O
Ne ni/m KOHTPOJIUPYEMOM
JTUCITUIUTHHBI cpencTBa
KOMIICTCHIIHH

1 DOU3NKO-XUMHYECKHE CBOMCTBA ITK-8, TIK-9 TecrT, 3amuTa

BOJIbI U BOJAHBIX PaCTBOPOB nabopaTopHBIX padoT,

3aIuTa KypcoBOi paboThI

2 DOHU3NKO-XUMHUYCCKHE OCHOBBI I1K-8, I1K-9 Tecr, 3amuTa

TEXHOJIOTMUECKHX MPOLIECCOB 1a00paTOPHBIX padoT,

0TpabOTKH MPUPOJHBIX BOJ 3al1Ta KypcOBOM pabOoThI




3 OO61mast MUKpOOHOIOTHS I1K-8, TIK-9 TecrT, 3amuTa
nabopaTopHBIX padoT,
3aIuTa KypCcoOBOM paboThI

7.3. Meroguyeckne MaTepuaibl, OINpeleJsIONIHAEe MPOLETYPHI
OLICHUBAHUS 3HAHWI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH

TectupoBaHue OCYIIECTBISIETCS, JIMOO TP TOMOIIM KOMIIBIOTEPHOM
CUCTEMBbl TECTUPOBAHUSA, JUOO C HMCIOJIb30BAaHWEM BBIIAHHBIX TECT-33JlaHUN Ha
OymaxxHom Hocutene. Bpems TtectupoBanus 30 mMuH. 3aTeM OCYIIECTBISETCS
MIPOBEPKA TeCTa 3K3aMEHATOPOM U BBICTABJISIETCS OLIEHKA COTJIACHO METOIUKHU
BBICTABJICHUS OIICHKH MIPU MPOBEICHUH TPOMEKYTOYHON aTTeCTaIlNu.

Pemenne craHmapTHBIX 3amad  OCYMIECTBISCTCSA, JIMOO TIPU TOMOIIU
KOMITBIOTEPHOM CHUCTEMbl TECTUPOBaHMS, JIMOO C MCIOJIB30BAHUEM BbIJAHHBIX
3ajay Ha OymaxkHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3atem
OCYILIECTBISIETCSA MPOBEPKA PEMICHUS 3a4a4 3K3aMEHATOPOM M BBICTABIIACTCA
OLICHKA, COIJJACHO METOAUKH BBICTABIEHUS OLEHKUM MpU POBEACHUU
MIPOMEKYTOYHON aTTECTALINH.

Pemienne mpUKIAIHBIX 3a7a4  OCYHIECTBISETCS, JUMOO TMpU TMOMOIIU
KOMITBIOTEPHOM CHCTEMBI TECTUPOBAHUS, JIMOO C HUCHOJB30BAaHUEM BBIIAHHBIX
3amad Ha OymaxkHoMm Hocutene. Bpems pemenuss 3amau 30 muH. 3atem
OCYILIECTBISIETCSA MPOBEPKA PEMICHUS 3aJa4 3K3aMEHATOPOM M BBICTABIIACTCA
OLICHKA, COrJJACHO METOAWKH BBICTABIEHUSA OLEHKUM MpU  [POBEACHUH
ITPOMEKYTOYHOM aTTECTALINH.

3amnmTa KypcoBOi paboThl, KypCOBOI'O IMTPOEKTA WJIM OTUETA MO BCEM BUJIaM
MPAKTUK OCYIIIECTBIIICTCS COTJIACHO TPEOOBaHUSIM, TMPENBABIAEMBIM K padoTe,
OMHUCAHHBIM B METOJUYECKUX Marepuanax. [[pumepHoe Bpems 3alIUThl HA OJTHOTO
cTyneHTta cocrapisieT 20 MuH.

8 YYEBHO METOJINYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHHUE JUCHUIIJINHBI)

8.1 Ilepeyenb y4eOHOIl JHUTEepATypPbl, HEOOXOAHUMOIl /1JIs1 OCBOEHUS
AUCHUTLTHHBI

IIlayneBa, EBrenusi FOpseBHa.

Bogonoaroroska u xumusi Boabl [Tekcr] : yueOHO-MeTOAMYECKOE TTOCOOHE. - 2-€
u3l., crep. - Cankr-IletepOypr ; Mocksa ; Kpacnonap : Jlans, 2018. - 102 c. : ui. :
tabu. - bubmorp.: ¢. 101-102 (23 wass.). - ISBN 978-5-8114-2304-0 : 934-00.

Nuxkenepuast Ouosiorusi [Tekct] : ydeOHHMK : JIONYyIIEHO Y4eOHO-
MetoaudeckuM oobeauHenueM / moxa pen. 0. U. Cyxopykux. - 4-e usm., crep. -
Canxrt-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2017. - 343 c., [8] 1. ui. : ui. -
bubmuorp.: ¢. 334-339 (103 naszs.). - ISBN 978-5-8114-1966-1 : 940-50.

Xumuss Boabl M MukpoOuosorusi [Tekct] : yueOHO-METOIUYECKOE
MOCOOME K MPAaKTHIECKUM 3aHATHSIM / BOpoHEeX. roc. apXuTEeKTyp.-CTPOUT. YH-T ;
coct. : B. ®@. ba6kun, B. H. Suenko, E. I1. EBceeB. - Boponex : [6. u.], 2016
(Boponex : Otnen onepatuBHOM nonurpaduu u3a-Ba y4ed. JUT. U y4eO.-MeTOoI.
nocoouit Boponexxckoro 'ACY, 2016). - 96 c. : mi. - bubmuorp.: ¢. 85 (7 Ha3B.). -
ISBN 978-5-89040-598-2 : 45-73.




8.2 IlepeyeHb MH(OPMAIMOHHBIX TEXHOJIOIHH, HCHOJb3yeMbIX NpPH
OCyHIeCTBJICHHH 00pa30BaTelbHOr0 Ipouecca Mo JAMCHUILIMHE, BKJIOYas
nepedYeHb  JHMIEH3MOHHOI0O NPOrpaMMHOr0  o0ecme4eHHMsi, PecypcoB
uH(OPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH « UHTEpHET», COBPEeMEHHbIX
npogeccMOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIuneH3uOHHOEe POrpaMMHOe 0GecTedeHHe

LibreOffice.

Microsoft Office Word 2013/2007.

Microsoft Office Excel 2013/2007.

Microsoft Office Power Point 2013/2007.

Microsoft Office Outlook 2013/2007.

Acrobat Professional 11.0 MLP.

"[Iporpammuas cuctema Jijisi OOHAPYKEHUS TEKCTOBBIX 3aMMCTBOBAHUN B YUEOHBIX
Y Hay4yHbIX paborax "AHtumiaruar.BY3"".

Mopyns "lIporpaMMHBIM KOMIUJIEKC IIOMCKA TEKCTOBBIX 3aMMCTBOBAHUI B
OTKPBITBIX UICTOYHUKAX CETU UHTEPHET "AHTHUILIaruar-uHTepHeT"".

Mopayns obOecriedeHusi TOMCKAa TEKCTOBBIX 3aMMCTBOBAHUM TIO KOJUICKIIUU
nuccepranuii u apropedeparoB Poccuiickoit rocynapctBeHHoi 6udianorexu (PI'B).
Moy norcKa TEKCTOBBIX 3aMMCTBOBAHUM MO KOJUIEKIIMU HAYYHOW AJEKTPOHHOM
ouommoreku eLIBRARY.RU.

BecmiaTHoe mporpaMMHoe obecrieueHue

7zip.

Adobe Acrobat Reader.

Adobe Flash Player NPAPI.
Adobe Flash Player PPAPI.
ARCHICAD.

Mozilla Firefox.

Notepad++.

Paint.NET.

PascalABC.NET.

PDF24 Creator.

PicPick.

WinDjView.

Skype.

.Moodle.

.OppenOffice.

Trello.

Pecypc nadopmMannoHHO-TeJIeKOMMYHUKAIIMOHHOM ceTn « UHTepHeT»
https://old.education.cchgeu.ru//
Oo6pazoBarenbubiii moptan BI'TY



NudopmanronHas cipaBoYHas CHCTEMA
https://wiki.cchgeu.ru/

CoBpeMenHble pod eccoHAJIbHBIE 0a3bI JAHHBIX

Tehnari.ru. Texanueckuit popym aapec pecypca: https://www.tehnari.ru/
Masteraero.ru Karaor ueprexeii aapec pecypca: https://masteraero.ru

Crapast TeXHHUYECKas JIUTepaTypa aapec pecypca:
http://retrolib.narod.ru/book_el.html

Kypuan 30JTUUU Anpec pecypea: http://tehne.com/node/5728

Stroitel.club. CoobmiectBo cTpoutencii PO anpec pecypca:
http://www.stroitel.club/

Crpoitnoprai.py Aapec pecypca: https://www.stroyportal.ru/

CTpOUTENbHBIN MOpTal — COIMAIbHAS CeTh Ul cTpouTesieit. « Mbl CTpOUTETH»
anpec pecypca: http://stroitelnii-portal.ru/.

9 MATEPUAJIBHO-TEXHHUYECKAS BA3ZA, HEOBXOANMAS 1JIs1
OCYHIECTBJIEHUMSA OBPA3OBATEJIBHOI'O ITPOLECCA
Yueono-nabopamopnoe ooopyoosanue

1. YueOHo-1a00paToOpHbIA KOMIUIEKC « XUMHS) -ayn. 6421
2. Nonomep H-160 - ayn. 6421

3. JJaboparopusiii pH-metp JITTY-01 - ayn. 6421
4. lllkad ¢ BBITSHKHON BEHTWIALUEH - ayn. 6421
5. JlabopaTopHast xuMU4ecKast mocya - ayn. 6421
6. AKBaUCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea o0yueHus
1. HoyrOyk - oTaen opraHu3anuu 1 obecreyeHus: yueOHOro npoiecca
MenuanpoekTop mporpaMMm - OTAEN OpraHu3aliu U oOecredeHusl ydeOHOro
npoiiecca

10. METOAMYECKME YKA3ZAHUSA 151 OBYUAIOIIMXCS 1O
OCBOEHMIO JUCHUTIIUHBI (MOYJIS)

[To nmucrummHe «XWUMUS ¥ MHUKPOOHWOJIOTHS BOJBD» HYHTAIOTCS JICKIUH,
MPOBOJIATCS MPAKTHUUECKUE 3aHATHUS U J1abopaTOpHbIE PabOTHI, BBIMOJIHICTCS
KypcoBasi paborTa.

OcHOBOW W3y4YeHUs JUCHUIUIMHBI SABJIAIOTCS JIEKIIMM, Ha KOTOPBIX
U3JIaraloTcsl HanboJiee CyIEeCTBEHHBIC U TPYAHBIE BOIPOCHI, a TAKXKe BOIPOCHI, HE
HAIIeIINE OTPAKCHUS B YIeOHOM TUTEepaType.

[IpakTueckue 3aHATHS HAMpaBJICHbBl Ha MPUOOpPETEHHE MPAKTUYECKHUX
HABBIKOB pacueTa KOHIICHTpAIlMM HMCKOMOTO BEIIeCTBa B BOJHBIX PacTBOpPaX.
3aHATHUS IPOBOJISTCS MTyTEM pPEIIEHUsI KOHKPETHBIX 33/1a4 B ayIUTOPHUHU.

JlaGopatopHbie pabOTHI BBIMOTHSAIOTCS HAa Ja0OpaTOPHOM O0OPYIOBAHUH B
COOTBETCTBUHU C METOJAMKAMH, PUBEIECHHBIMHU B YKa3aHUSAX K BBITIOJHEHUIO padoT.


https://www.tehnari.ru/
https://masteraero.ru/
http://retrolib.narod.ru/book_e1.html
http://tehne.com/node/5728
http://www.stroitel.club/
https://www.stroyportal.ru/
http://stroitelnii-portal.ru/

MeronuKka BBIMOJTHCHHS KYPCOBOH  PabOTHI
METOAUYECKOM ITOCOOHH.

y4eOHO-
JTOTKHBI

HN3JI0KCHA B

BbINoONHATE  3Tanbl  KypcoBOW  pabOThI

CBOCBPEMEHHO U B YCTAHOBJICHHBIC CPOKH.
KouTponbs ycBoeHusi marepuana JUCHUILTMHBI MPOU3BOIUTCS MPOBEPKOM
KYpPCOBOI pabOThI, 3aIIUTON KYpCOBOW pabOTHI.

Bun yaeOHbIX
3aHATHAN

JleaTenbHOCTh CTYyIEHTa

Jlexius

Hanucanve KoHCHEeKTa JEKIUH: KPAaTKO, CXEMAaTUYHO, MMOCJIE0BATEIBHO
(bUKCUpOBAaTh OCHOBHBIC TIOJOXEHHUS, BBIBOABL, (HOPMYIHUPOBKH,
0000111eHHsI; TTOMEYaTh Ba)KHBIE MBICIH, BBIAEIATH KIIOYEBHIE CIIOBA,
TepMuHBL. [IpoBEpKa TEPMUHOB, NOHATUNA C MOMOIIBIO YHUUKIONEINM,
CIIOBapeH, CIPaBOYHUKOB C BBHIMCHIBAHUEM TOJKOBAHUK B TETPAb.
OO6o3HayeHne BOMPOCOB, TEPMHUHOB, MaTepuaja, KOTOPHIE BHI3BIBAIOT
TPYAHOCTH, IOMCK OTBETOB B peKkoMeHayemon maureparype. Ecmu
CaMOCTOSITENIFHO HE yJaeTcsl pa3o0parbcsi B MaTepuale, HeoOXOAHMMO
chopMyIHpPOBATH BOMPOC U 33J1aTh MPENOAABATENI0 HA JEKIUHA WM Ha
MPAKTHYECKOM 3aHSATUH.

IIpakTrueckoe
3aHATHE

KoHcnekTupoBaHue  peKOMEHAyeMbIX  HMCTOYHMKOB. PabGora ¢
KOHCIIEKTOM JIEKIM, TOJrOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTP PEKOMEHAyeMOoW mmuTeparypsl. lIpocimymmBanue ayauo- u
BUJIE03aIIMCEN 10 3aJJaHHON TeMeE, BBIIIOJHEHHE pacueTHO-TrpaduyecKux
3aJJaHUi, pellIeHNe 3a4a4 110 AJITOPUTMY.

JlabopaTopnas pabora

JlabopaTopHble ~ paOOTHI  MO3BOJISIIOT  HAYYHTHCS  MPUMEHATH
TCOPECTUYCCKUEC 3HAHUA, IMOJNYYCHHBIC Ha JICKIMU MIpU PCUHICHUN
KOHKPETHBIX 3ama4. YToObl Hamboyiiee paluoHAILHO U TOJHO

UCIIOJIH30BaTh BCE BO3MOXKHOCTH JTAaOOPATOPHBIX ISl IOATOTOBKU K HUM
HEOOXOAMMO: CIENyeT pa3o0paTh JEKIUIO 10 COOTBETCTBYIOIIEH TEMe,
O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3lelioM y4eOHHKa, MpopadoTaTh
JOTIOTHUTENBHYIO JINTEpATypy W MCTOYHHUKH, PEIIUTh 33Ja4d U
BBITIOJTHUTH APYTHE MICbMEHHBIC 3aJaHUsl.

CaMocrosaTenpHas
pabdoTa

CamocrosiTensHas paboTa CTYAEHTOB CIOCOOCTBYeT TJIyOOKOMY
YCBOGHHS y4eOHOTr0 MaTepHasia U pa3BUTHIO HABBIKOB CAMOOOPA30BaHHUSL.
CamocrosTenbHas paboTa mIpeanoaraer Cieayolre CoCTaBIAoIue:

- paboTta ¢ TeKcTaMu: y4eOHUKaMH, CIIPABOUHUKAMH, JONOJIHUTEILHON
JUTEpaTypoH, a TaKkKe IPOpabOTKa KOHCIEKTOB JIEKIIHMH;

- BBIIIOJITHEHHUE JOMAITHUX 3aJaHUI U PacueTOB;

- paboTa HaJ TeMaMH AJI1 CaMOCTOSITEIbHOTO U3yUEHUS;

- yyacTHe B paboTe CTyZeHUECKUX HayYHbIX KOH(EepeHIil, oumMnuan;

- IOATrOTOBKA K IIPOMEXYTOYHON aTTEeCTALlUU.

IloaroToBka K
MIPOMEKYTOUHON
aTTeCTaIuu

['oTOBUTBCS K MPOMEXYTOUHOW aTTECTALIMU CIEAYET CUCTEMATHYECKH, B
TE€UEHUE BCero cemectpa. MHTEeHCMBHAs MOArOTOBKA JAOJDKHA HAYaThCA
HE MO3JHEE, YeM 3a MECAL-IIOJATOpa A0 MPOMEXYTOYHOW ATTECTALMH.
JlanHbIe TIepes 3a4eToM Tpu AHs dPPEKTUBHEE BCEro UCHOIb30BATh IS
MOBTOPEHUS U CUCTEMATU3AI[MU MaTepHraa.




JUCT PETUCTPALIMU U3MEHEHUI

IToanuce
No JlaTa 3aBEIYIOIIETO
IlepeyeHb BHOCUMBIX U3MEHEHHUM | BHECEHMS kadenpou,

/I W3MCHCHHUM | OTBETCTBEHHOM 3a

peanuzanuio OITOIT
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