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1. HEJIU A 3AJTAUYN JTUCHUITJINHBI
1.1. Heau aucUNINHBI
dopMHUpOBaHUE 3HAHUN O TUIPOXUMHHU TMPUPOJIHBIX M CTOYHBIX BO/I,

TEOPETHUUYECKUX OCHOBaXx XUMUYECKUX, (U3UKO-XUMHYECKHIX u
MUKPOOUOIOTHYECKUX MTPOIIECCOB OYUCTKHU BOJIbI B UCKYCCTBEHHBIX M TIPUPOTHBIX
YCIOBUSAX.

1.2. 3apaun ocBOeHUS TUCHUILINHBI

3aJI0)KUTh OCHOBBI JJIsl TIOHUMAHUSI POJIM XUMHUYECKUX U OHMOJIOTHYECKUX
MPOIIECCOB B POPMHUPOBAHUH COCTABA MPUPOIHBIX BOJ U METOJIOB BOJOMOATOTOBKH
U BOJIOOYHUCTKH, OBJIAJICHUS METOJAaMU KOHTPOJIS KaueCTBA IPUPOIHBIX U CTOUYHBIX
BOJI, @ TAK)K€ XUMUUYECKUMU aCTIEKTaMH METOI0B 0OPAOOTKH BO/IBI.

[TpuBuTH HaBBLIKU HCIIOJIL30BaHUSA MOJTYYEHHBIX 3HAHUH B
npodeccuoHaIbHON JeATeTbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuurnnaa « XUMHAS 1 MUKPOOHOJIOTHS BOABD) OTHOCUTCS K TUCIUTUTHHAM
qacTh, GOPMUPYEMON yUJaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHUN (IUCIIUTUTHHA
1o BeIOOpY) Onoka b1.

3. HIEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JANCHUTIJIMHE

[Ipouiecc u3ydyeHUs IUCHUIIIUHBI «XUMHUS U MHKPOOHOJIOTHUSI BOIBDY
HanpaBJIeH Ha (POPMUPOBAHUE CIECTYIONINX KOMIIETSHIIHI:

[IK-8 - CnocobeH ydacTBOBaTh B Hay4YHBIX HCCJIEIOBAHHUSIX B 00JACTH
IpUPOI000YCTPONCTBA U BOJOMOIB30BAHUS ¢ YUYETOM HOPMATUBHOI'O MPABOBOTO
peryaupoBaHus B cpepe MHTEIUICKTYyaIbHOM COOCTBEHHOCTH

IT1K-9 - ['0TOB K PKOJIOTHUECKO# IKCIEPTHU3E MPOCKTOB

Pe3yibTaThl 00y4yeHnsi, XapaKTepu3yolue

Komnerenuusa
chopMHUPOBAHHOCTH KOMIIETEHIIMH

[1IK-8 3HaTh OCHOBHBIE CBOMCTBA BOJIbI, 3AKOHBI PA3BUTHS KUBBIX
OPraHU3MOB B IPUPOJI€ U MIPUHIUIIBI SKOJOTHH.

YMeTs aHanmu3upoBaTh MHGOPMANMIO [JIT  HAYYHBIX
UCCIIEIOBaHUNA B 00JacTH MPUPOJOOO0YCTPOHCTBA U
BOJIOTIOJIL30BAHUS W TMOATOTOBKM MaTEpHAIOB  JUIS
dbopMUPOBaHUS UHTEIICKTYaIbHOW COOCTBEHHOCTH

BnageTs HaBBIKAMHU MPOBEACHHUS padOT MO TMOATOTOBKE
MaTepHaJIOB K o OpMIICHHUIO HUHTEJUICKTYaJIbHON
COOCTBEHHOCTH

I1K-9 3HaTh 3aKOHBI NPUPOAbI, OCHOBBI IKOJIOTHUH, PA3BUTHE
ITPOLECCOB B KMBOM U HEKMBOU MPUPOJIE, SIKOCUCTEMAX

YMeTh NPUMEHATH 3HAHUS 3aKOHOB MPUPOJIbI, OCHOB
HKOJIOTUU U MUKPOOHOJIOTUH JJIS CO3AAHUS U OLICHKHU
IIPOEKTOB

Braners 3HaHUSIMU U YMEHUSAMU, TPUOOPETEHHBIMHU NPU




OCBOCHHUHU JTUCUUIUIUHBI ISl SKOJIOTMUECKOU SKCIIEPTU3bI
IPOEKTOB

4. OFBEM JUCHUITJINHBI
OO6masi TPyAOEMKOCTh AMCIUIUIMHBI «XUMHSI U MHUKPOOHMOJIOTHS BOJIBI»
cocTaBysier 4 3.e.
Pacnpenenenue Tpya10eMKOCTU TUCIUILUIMHBI TIO BUAAM 3aHSATUN
o4yHas popma 00y4yeHuUs

. Bcero | Cemectpsl

Bunpl yuebHoI paboThI HACOR 3
AyAUTOpHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexuun 36 36
[Tpaktrueckue 3austus (113) 18 18
Jlaboparopusie padoTsl (JIP) 18 18
CamocrosiTesqibHasi paboTa 72 72
KypcoBasi pabora + +
Byl npomMexyTO4HON aTTeCTallly - 3a4eT + +
OO6m1ast Tpy10€MKOCTh:
aKaJeMHYECKHE Yachl 144 144
3a4.e]l. 4 4

5. COAEP KAHUE NUCHUIIJIMHBI (MOOYJIA)
5.1 Copepxanue pasaesoB JUCUMIVIMHBI W pacrnpeaesieHue
TPYA0EMKOCTH MO BHAaM 3aHATHI
o4yHasi popma o0yyeHust

Ne [pak J1a6. Bcero
HaumenoBanue Temsl Conepxanue paszena Jlexn p CPC ’
/1 3aH. 3aH. qac

1 | ®uzuko-xumuueckue | CTpoeHHE MOJIEKYIBI BOJIBL.
CBOMCTBa BOJbl U |DPU3NYECKUE U  XUMHUYECKHE

BOJIHBIX PACTBOPOB |CBOWCTBA BOJBL. PoJib ee
aHOMaJIul TSt KHU3HU
ouocdepsl.

PactBopuMOCTh  pa3IMUHBIX
BemectB B Boje. CrmocoObl

BBIPQKCHHUS KOHIICHTPALUH
pPacTBOPOB. Bnusaue

pacTBOpPEHHBIX  BemecTB Ha| 12 6 6 24 48
CBOIicTBa pPacTBOPOB:

TemIeparypa KUTICHUS,

3aMep3aHMs, PpeaKIus Cpelbl,

OKHUCITUTEIHHO-

BOCCTQHOBUTEIIb-HbIE

HPOLIECCHI.

Xumusg MIPUPOTHBIX BOJI.
Oco0benHocTH XUMHYECKOTO
cocTaBa NPUPOJHBIX BOJ U




yciaoBHS €ro (opMUpOBaHHUSL.
Knaccudukamus npumecein Ha
OCHOBE ux ¢azoBo-
JIMCTIEPCHOTO COCTOSIHHSI.
IToka3arenu kayecTBa BOJbI

DU3NKO-XUMHYECKIE
OCHOBEI
TEXHOJIOTHYECKUX
MIPOIIECCOB OTPAOOTKHU
MIPUPOJIHBIX BOJT

Y nanenue u3 BOJIbI
B3BEIICHHBIX U KOJUIOMIHBIX
npumeceir. Knaccudukanus u
CBOMCTBA reTepPOreHHbIX
JMCIIEPCHBIX CHUCTEM.
AncopOuusi U MOBEPXHOCTHO-
aKTUBHbIE BelecTBa. PakTOpsI
arperaTuBHOM  yCTOWYMBOCTH
KOJUIOM/IHBIX CUCTEM.

O6paboTka BO/IBI
KoaryJjJsiHTaMH. OnruMaipHas
Jlo3a KOaryisHTa,
KOaryJInpOBaHHe c
TIO/IIIETIAYNBAHHEM.
Koarymsiuter u  TpeGoBaHus,
MMPEALABIACMEIC K HHUM.

@DIOKYASHTEI U MEXaHU3M HX
JIEWCTBUA.
DIIEKTPOKOATYJISALIMSL.
PU3MKO-XUMHYECKHE OCHOBBI
yAAJIEHUS n3 BO/JIbI
pacTBOPEHHBIX MpUMECEH.
KectkocTtb BO/IBI, BH/JIBI
JKECTKOCTH M €IUHMIBI €€
U3MEPEHMsS.  YMAr4YeHHe U
obeccoJiiBaHue BOJIbI
bu3NYECKUMU, XUMHUYECKUMHU U
(U3UKO-XUMHUYECKUMHU
METOJaMHU. Mexanuzm u
3aKOHOMEPHOCTHU HMOHHOTO
oOMeHa, pereHepanusi HOHUTOB.
VY nanenue u3 BOJIbI
PacTBOPEHHBIX rasos,
COCIMHEHUH Kelle3a, Maprasiia,
KPEMHHUSI, PAAUOAKTUBHBIX U
MOBEPXHOCTHO-AaKTUBHBIX
Beuiects. drtopupoBaHue u
nedpTopupoOBaHUE BOIBI.
DU3NKO-XUMHYECKHE OCHOBBI
MPOIECCOB  00e33apakUBaHUS
BO/IBI. Pearentnoe
o0e33apaKuBaHue.
XnopupoBaHue, XJIOPUPYIOLIUE
peareHTHlI, MEXaHU3M
00e33apaKHUBaIOIIEro
JNENUCTBUSL. AKTUBHBIM  XJIOD,

12

24

48




XJIOPOCMKOCTb BOIBI, MCTObI

XJIOPUPOBAHUSL.
O3oHMpOBaHNE BO/IBI.
OnuroauHamusi. TexHuka
Oe3omacHOCTH TIpu pabore C
00€e33apaKMBAIOIINMHU
CpelncTBaMu.

duzuyeckue METOIbI
00e33apaKMBaHMUsI.
CpaBHHTENIbHAS OLICHKA

METOJI0B 00e33apaKuBaHusl, UX
3} ()EKTUBHOCTH U SKOHOMUKH.

Xumus CTOYHBIX BOJ.
Knaccudukanusi cTO4HBIX BOJI.
XapakTepucTuka OCHOBHBIX

npuMecein OBITOBBIX u
MPOU3BOJICTBEHHBIX  CTOYHBIX
BO/I. [Tokazarenun

3arpsA3SHECHHOCTU CTOYHBLIX BOM,
OCHOBHBIC BHJIbI aHAJIM3a U
HopMmsI [T/IK.
Du3uKo-XUMHUYECKUE OCHOBEI
MIPOIIECCOB 00PaOOTKM CTOUHBIX
BOJI. PerenepatuBHbie Hu
JNECTPYKTUBHBIE METO/IbI
OYHUCTKU HX OCOOEHHOCTH H
obmacth mnpuMmeHeHUs. Poub
pereHepaTUBHBIX METOJIOB B
pa3paboTKe  HOBBIX  BHUJIOB
0€30TX0/IHBIX TEXHOJIOTUH.

O6mas
MHKPOOHOIOTHS

Muxkpoduiopa  yenoBeka U
KUBOTHBIX. [TaTorenusie
MUKPOOPraHu3Mbl U HHPEKIUH,
pacnpocTpaHsOIIUecs  4depe3
BOJIY. CanutapHo-
MoKa3aTelbHbIE
MUKpPOOPTraHU3Mbl ~ BOJBI |
TpeOOBaHUs, MPEAbIBISIEMbIE K
HuM. Kommu-tect. CanutapHo —
SMUAEMHOJIOTYECKas
OTMACHOCTh  CTOYHBIX  BOJI.
ConuanbHasl, 5)KOHOMUYECKOE U
CaHUTapHOE 3HAa4YCHHE
OYHCTHBIX COOPYKECHHH,
BOJIOIIPOBOJA U KaHAJIU3aLUH.
IIpoueccel  3arpsA3HeHUs U
CaMOOYMILEHUS BOJOEMOB.
DKOJIOTHYECKHE CUCTEMBI
IIPECHBIX ITOBEPXHOCTHBIX
BOJIOEMOB. Xapakrep u
VCTOYHUKU 3arpsi3HEHUS,
NEPBUYHOE U BTOPUYHOE

12

24

48




3arpsi3HeHUEe BOJOEMOB. Pouib
OMOJIOTUYECKUX D3JIEMEHTOB B
npoiieccax IBTpOUKAIHH.
Cucrema camnpoOHOocTH H €€
IMPUMCHCHUC JJIA OLICHKHU
CTCIICHU 3arpsA3HCHUS BO.

IIpoueccsl CaMOOYMIIECHHUS
BOJIOEMOB. Bnusinue
ruApoOMOHTOB Ha  KauecTBO
BOJIbI U paboty
TUAPOTCXHUYICCKUX
COOPYKEHHI.
[IpenoTBpaiienue
O6nooOpacTaHuil.

Ponp  mukpoopraHmsmMoB B
npoueccax OYMCTKH CTOYHBIX
BOJI. buoxumnueckoe
OKHUCJIEHHE OpraHUvecKuX
BEII[ECTB B a3POOHBIX YCIOBHSIX.
Muxkpoduiopa u Mukpodayna
aKTUBHOTO WJla ¥ OHOIUJICHKH,
(bakTOpbl, ONPENENSIONINE HUX.
VYcnoBust paboTel a’poTeHKa U
onopubTpa, KOHTPOJTb
KayecTBa OYHUIIAEMON BOJBI U
s dexTuBHOCTH paboThI
OYHUCTHBIX COOPYKEHHUI.
[TouBeHHbIE METOABI OYHMCTKH
CTOYHBIX BOJI.

buoxumnueckoe OKHCJICHHE
OpraHMYECKUX  BEIIECTB B
a’pOOHBIX YCIOBUSIX.
[TocnenoBarenbHOCTD
paznoxkeHus CJIO’KHBIX
OpraHMYECKHUX  BEIIECTB B
aHa’pOOHBIX YCIOBUSIX.
OnTumanbHbIe yCIOBHS
CYIIECTBOBaHUS
MUKPOOPTraHU3MOB,
OCYILIECTBISOLIUX npoiecc
OpO>KEeHHUS. OcHoBHbIE

COOpYKEeHHUsI JIJIsl COpakMBaHU
ocanka. bakrepuosornueckuii u
TreILMUHTOJIOTHUECKHH
KOHTPOJIb CTEIICHH
00€3BPEKEHHOCTH OCaJIKA.

Hroro

36

18

18

72

144




5.2 llepevyeHsb J1a0OPaTOPHBIX PadoT

Ner.. HanmenoBanue 1a60paTopHOH pabOTHI K-Bo vacoB

Texnuka 6e30MacHOCTH W MpaBHia pabOThl B XUMHYECKOU

1 naboparopun. Pu3nUeCcKUe MOKA3aTEeIN Ka4eCTBA BOIBI. 4
OmnpezeneHre IBETHOCTH U MYTHOCTH METOJIOM (OTOMETPUHU

2 OCHOBBI ~ KONMYECTBEHHOTro  aHanmm3a.  OmpeneneHue 4
KUCJIIOTHOCTH U IIEIOYHOCTH BOJIBI

3 Omnpenenenne XJIOPHUI-HOHOB METOJIOM apreHTOMETPUH 4

4 Onpenenenre KeCTKOCTU U YMATYEHHE BOBI. 4

S) OCHOBBI MUKPOOHOJIOTUH 2

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHM ¢  y4eOHBIM IIJJAHOM  OCBOCHHE  JUCITUILUIMHBI
npeycMaTPHUBACT BBITOJTHEHUE KYPCOBOM paObOThI B 3 ceMecTpe JIJIsi OUHOW (DOPMBI
o0y4eHUsI.

[MpumepHast TemMaThka KypcoBOW paOoThl: «I paBHMETPUYECKHE METOIBI
aHaIM3a BOJBI»

3amaun, pemaeMbie MPHU BHITOJHEHUN KypPCOBOU PabOTHI:

* aHAJIM3 COBPEMEHHBIX JIUTEPATYyPHBIX JAHHBIX IO TEME;

* IOCTpOCHHE paboyeli THITOTE3HI,

* MIOJIYYCHHUE PE3YIbTATOB, UX 00pab0TKa U 00CYKICHHE.

KypcoBas pabora BkmrouaT B cebOs rpaduyecKyr0 4acTb U PpPacyeTHO-
MOSICHUTEJIBHYIO 3aITHCKY.

7. OHEHOYHBIE MATEPHAJIBI IS ITPOBEAEHUSA
MMPOMEXYTOYHOM ATTECTAIIUA OBYYAIOIIUXCS 1O
JUCHUIIJINHE

7.1. Onucanue nmokasartejieid U KpUTepUeB OIEHUBAHUS KOMIIeTEeHUMI
HA pPa3jIMYHBbIX 3Tanax ux GopMupoBaHMsl, ONUCAHUE KA OLEHUBAHUSA

7.1.1 Dran Tekymero KOHTpOJIf

Pe3ynbTaThl TEKYIIEro KOHTPOJS 3HAHUW U MEXCECCHOHHOW aTTeCTalluu
OLICHUBAIOTCS MO CIACIYIOIIECH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH.

K PesyabTarsl 00y4yeHus, K

oMIie- XapakTepu3yloue HTCPUA

Temmust c (pg pvu p’:m aylml:m’ on SHHBE st ATTecTroBaH He arrecTroBan

KOMIIETEHIIUU

[1K-8 3HaTh ocHoBHBIE |OTUeT 1TabopaTopHbIX pador, | Bemonnenune pabor | Hesrpimonnenue
CBOIicTBa BOJIBI, [caMOCTOsATENbHAS paboTa B CPOK, paboT B cpoK,
3aKOHBI pasBUTHA MPEyCMOTPEHHBIN B | IIPEAYyCMOTPEHHBIH
JKMBBIX OPTraHM3MOB B




TIPUPOJE W TPUHIUIIBI pabounx B paboumnx
9KOJIOTHH. porpammax porpamMmmax
Ymers anammupoBath|Otuer mabopaTtopHsX pabotr, | Beimonnenne pabor |  Hesbimonnenue
nH}popManuio JULst [camocTosiTenbHas paboTta B CPOK, paboT B CPOK,
Hay4HBIX MPEyCMOTPEHHBIN B | MIPEAyCMOTPEHHBIH
HCCIIEeI0BaHUN B pabounx B paboumnx
obnactu nporpammax nporpammax
IIPUPOR000YyCTpOiicTBa
U BOJAOIOJB30BAHUI U
TIOATOTOBKU
MaTepHajIoB ISt
(hopMupoBaHust
WHTEJUIEKTyaIbHON
COOCTBEHHOCTH
Brnaners HaBbIkamu [OT4aeT 1abopaTopHbIX pador, | BeimomHenue pabor [  Hesbimonmunenne
npoBeJeHus padoT Io|caMmocTosTeNnbHas paboTa B CPOK, padoT B CPOK,
MO/ITOTOBKE MPEyCMOTPEHHBIH B | IPEAYCMOTPEHHBIH
MaTepHaIoB K pabounx B paboumnx
o opMIIeHUIO nporpammax nporpammax
WHTEIUIEKTyaJIbHOM
COOCTBEHHOCTH

[1K-9 3HaTh 3aKOHBI Ortyer 1abopaTopHBIX pador, Brimonsenue pabor | HepwimonHenue
HPUPOJIBI, OCHOBBI caMocTosiTeNbHas padboTta B CPOK, paboT B CpoK,
DKOJIOTUH, Pa3BUTHE IIPEyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
MPOILIECCOB B JKUBOH U pabounx B pabo4mx
HEeXHBOI MpUpOJE, nporpaMmax nporpaMmax
9KOCHCTEMaX
YMeTb NpUMEHSTh Otuer nabopaTopHbIx paboT, | Bemonnenue pabor | HespimonHenue
3HaHUS 3aKOHOB caMocTosATeIbHas paboTra B CPOK, padoT B CPOK,
IIPUPO/IbL, OCHOB IIPEYCMOTPEHHBIN B | IPEAYCMOTPEHHBIN
9KOJIOTUH U pabounx B pabouux
MHKPOOHOIOTHH IS Iporpammax porpammax
CO3/1aHHUS U OLIEHKH
IPOEKTOB
Brnaners 3Hanusamu 1 |OTueT nabopaTopHbIX paboT, | Bemonnenue pabor | Hersimmonnenue
YMEHHSIMH, caMocTosiTeNIbHas paboTta B CPOK, padoT B CpOK,
MIPHOOPETEHHBIMH TIPH IPEeIyCMOTPEHHBIH B | peqyCMOTPEHHBIH
OCBOCHHH pabounx B pabouux
JVCLUIUIMHBI TS porpammax porpammax

9KOJIOTTYECKOM
SKCHEPTHU3BI IPOEKTOB

7.1.2 ITan npoMesKyTOYHOI0 KOHTPOJIS 3HAHUI
Pe3ynpTaThl TPOMEXYTOUHOTO KOHTPOJS 3HAHWW OILICGHUBAIOTCA B 3

ceMecTpe sl 0O9HOM (HOpMBI 00YUECHHSI TI0 IBYXO0aUIbHON CUCTEME:

«GBadYTCHO»
«HC 3a4YTCHO»

PesynbraTbl 00y4yeHus,

Komme- XapaKTepu3ykoLme Kpurepun
P pH3yloIt putep 3auTeHo He 3auTteno
TEHIUS chopMHPOBAHHOCTH OLICHUBAHUS
KOMIIETEHIIMU
I1K-8 3HaTh ocHOBHbI€ | TecT, 3a1uTa KypcoBoi Brinonnenue Tecra | BeimonHeHue menee
CBOMCTBa BO/JIBL, [ pabOTHI Ha 70-100% 70%
3aKOHBI pa3BUTH

KHUBBIX OpPraHM3MOB B
MIPUPOAE W TIPUHIUIIBI
SKOJIOTHH.

VmMmerb AHAJIU3UPOBATH

WHPOPMATIHIO TS
HAYYIHBIX
HCCIET0BaHIN B

obJractu

Pemenne CTaHAAPTHBIX
MNPAKTUYCCKUX 3ada4

IIponemonctpupoBa
H BEpHBIN X071
pelieHus B
OOJIBIINHCTBE 3aa4

321)13‘{1/1 HC pCIICHbI




MIPUPOA000yCTpOiicTBa
¥ BOJOIMOJL30BAHUS U
MOATOTOBKU
MaTepHajoB JUTst
(hopmupoBaHUs
HHTEIUIEKTYaTbHON
COOCTBEHHOCTH

Bragers  HaBbikamu|Perenue nmpukiaaHbix 3a1a4 B | [IpogeMoHCcTprpoBa | 3agaun He perineHb
MpOBEICHUST paboT I0|KOHKPETHOM MpeaMETHOM H BEPHBIN X0
MOATOTOBKE obnactu pElIeHus B
MaTepHajoB K OOJBIIUHCTBE 33124
oopmMeHUIO
HHTEIUIEKTYaTbHON
COOCTBEHHOCTH

IK-9 3HaTh 3aKOHBI Tecr, 3amuTa KypcoBoit Bemonnenue tecrta | BeimonHeHne menee
HPUPOIBI, OCHOBEBI paboThI Ha 70-100% 70%
SKOJIOTHH, Pa3BUTHE
MIPOIIECCOB B KMBOM U
HEeKUBOW Npupoze,
SKOCHCTEMAax

YMeTb NPUMEHSTH Pemienne craniapTHbIX [TponemoHcTpupoBa | 3aaun He perIeHb!
3HaHUs 3aKOHOB IIPAKTUYECKUX 3a]a4 H BEPHBIN X0/

IIPUPO/IbL, OCHOB pelieHus B

SKOJIOTHH U OoJBLIMHCTBE 33124

MUKPOOHOJIOTHH ISt
CO3/IaHUSI U OLICHKH

POEKTOB
Brnaners 3HaHusiMu 1 |Perrenue npuknaasbix 3aga4 B | [IpogemoHcTprpoBa | 3amaun He perieHbl
YMEHUSAMH, KOHKPETHOM IIPEeIMETHON H BEPHBIN X071

NpHOOPETECHHBIMHU IIPH |00acTH perieHus B

OCBOEHHU GONBIINHCTBE 3a7a4

JACLIUIIIAHBI JJIs
9KOJIOTIYECKOM
SKCHEPTHU3BI IPOEKTOB

7.2 TlpumepHblii TepeYyeHb OLEHOYHBIX CpPeACTB  (THIMOBBIE
KOHTPOJIbHbIEC 3aJaHUSl WJIM HMHbIe MaTepuajbl, HEOOXOAUMBbIC JIS OLEHKH
3HAHUI, YMEeHU, HABBIKOB U (WJIH) ONbITA JeATEJILHOCTH)

7.2.1 IlpumepHBblii nepevyeHb 3aJaHU /ISl MOATOTOBKH K TECTHPOBAHUIO

He npeoycmompeno yuebnvim nianom

7.2.2 llpumepHblii mNepeyeHb 3aJaHUIl JJs pelIeHUs CTAHIAPTHBIX
3a1a4

3agaua 1. Kakas macca KNO3 Beimenutcst u3 pactBopa maccoit 1,344 xr,

HacbimeHHoro rpu 80°C u oxnaxknensoro jo 10°C, eciu pacTBOPUMOCTB COMU IIPH
ATUX TEMIIEpaTypax COOTBETCTBEHHO paBHa 169 u 21,2 r? KakoBa Oyner npu 3ToM
MaccoBasi J0Ji OTepPb COH?

Peuienue

Ucxons us pactopumoctu KNO3 npu 80°C, HalieM cocTaB HAaCBHILEHHOTO
IIpU TOM TeMIepaType pacTBopa:

100 r Bozb! pactBopsiroT 169 T KNO3, T.€. 001mas macca pacTBOpa COCTaBISIET
269 1, oTcroaa cieayeT, 4yTo

269t pactBOpa comgepxkar 169 r coun,




1344 pactBOopa cogepxar X T COJH,

_ 1344-169
269

X = 844,4 r KNOsa.

Macca Boael B HacwimenHoMm pactBope KNO; mpu 80°C Gymer pasHa
1344 - 844,4 = 499.6 ().

[pu oxnaxaenuu g0 10°C pacTBOp CTaHET NEpECHINIEHHBIM U M3 HETO
BeiienuTcs croibko KNO3z , 9To pacTBOop mpujer B paBHOBECHE, T.€. CTaHET
HACBIILCHHBIM B HOBBIX ycI0BUsAX. 3Has pactBopuMocth KNO;3 npu 10°C, 3anumem

100 r HO  pactBopsitor 21,2 r KNOs3,
499,6 r H,O pactBopsitor ¥ 1 KNOj3,

_ 499,6-21,2
100

Y =105,9 r KNOs3,

rae Y — 3T0 cojiepKaHue PACTBOPEHHOTO BEIIECTBA MOCIE OXJIAXAEHHUS PacTBOpa
ot 80°C n0 10°C.

3HAUUT NpM OXJIAXKIEHMH MCXOAHOro HackimenHoro npu 80°C pactBopa
KNO3 o 10°C u3 mero Bemager 844.4 - 105,9 = 738,5 r conu.

Ilomepu conu npu nepekpucmaniuzayuu, m.e. KOIU4ecmeo coau, Komopoe
ocmanemcs 8 pacmeope, cocmagsim L %. Cocmagum nponopyuro u peuum eé:

844,4r - 100 %,
1059r - Z%,

Z = M: 12’5 0.

8444

3amaua 2. B maceimennom npu 90°C pacteope KoCr,0O7 MmaccoBast 1ot conu
coctaBisier 45,2%. Paccumnraiite pactBopumocts KoCroO7 nipu 3Toit Temneparype.

Pemenue

3Has KOHIIEHTPAIHIO HackleHHoro mpu 90°C pacTBopa coim, HaXOAUM, YTO
100 r pactBopa comepxkat 45,2 r comu u 100 - 45,2 = 54,8 r BoOubl, TOrAa
pacTBOPUMOCTH f, T.€. coaepxanue coyiv B 100 r BOJbI, COCTaBUT



p90° = —45531%00 —825T.

3agaya 3. CKOJBKO HYXHO B3ITh BOJAbI M  TexHHUECKOTO Alz(SO4)s,
coaepxkamero 10% mnpumeceit, ytoObl monyduTh 200 © YUCTOM COMHM, €CIU €€

0 0
KOO OHUIMEHTBI PACTBOPUMOCTH COOTBETCTBEHHO paBHbl F100° =145ru 2 =55

T.
Pemenue

[Tpu kpuctamuzanuu Alx(SO4); cormacHo kodddurrenTam
pacTBOpUMOCTH U3 Kaxablx 100 T BojbI, HackIIEeHHBIX conbio npu 100°C, a 3aTem
oxnaxxaeHHsIx 10 25°C, Berzemnsercs

145-55=90 r coimu.

Heob6xoaumyro maccy Boasl st moaydenusi 200 T OUUIIEeHHON COMH
paccuuTaeM:

90 r conmu BBUICIIAETCS W3 100 r H2O,

200 r conmu BBIOENAETCS W3 X r H20,

_200-100 _
X—T—ZZZ,Z I.

OmnpezenseM Maccy oy, Hachlmaronyio 222,2 1 soasl npu 100°C:

100 r Bogb1l  pactBOpsitoT 145 r conm,

222,2 1 BOJBI PACTBOPSIOT Y r conn,
y=222218 0001
100

Ecnm ydecTp comepxkaHue nOpuMeEced, TO I IOJIYyYECHHUS 3aJaHHOIO
KOJIMYECTBA YNCTOM COJU HYXKHO B3ATh Z T TEXHUYECKOTO Cylb(aTa amtOMIHUS.

322,2 T ounIeHHOM conu cocTaBiasaoT  90%,

Z T TexHu4deckou conu  coctaBisiior  100%,
_322,2-100
90

Z =358 r.



3agauya 4. Beruucaute pH pactBopa rupokcuia Kajablus ¢ MOJIIPHOU
koHuentpanueit 0,005 monw/n, cunras auccouuannto Ca(OH), noaHoM.

Pemenne. pH = - Ig [H*]. I'uxpokcu Kamblus py JUCCOIMAIMN 00pa3yeT HOHBI
KaJbIUs U TUAPOKCUI-NOHBI. KoHnieHTpauus nonoB OH™ cBsi3aHa ¢ KOHIIEHTpauuen
noHOB H™ MOHHBIM ITPOU3BEICHUEM BOJIbI:

[H*] - [OH] = 104, Orcroma [H*] = 104/ [OH]

W13 ypasuenus nuccouuanuu Ca(OH), «» Ca?* + 20H- cunenyer, uro [OH]
=2 [Ca(OH)2] =2 - 0,005 = 0,01 monb/m.

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

3amaya 5. BojopoaHblii mokazarelib pacTBOpa a30TUCTOM KUCIOTHI pH=3,
crenens auccouuanuu o = 0,01. Berancnure MmonsgpHOCTb (Cyy KUCTOTHI.

Pemenue. Tak kak BogopoaHbIii mokasatens pH = - Ig [H*], to [H*]
=10"" = 10" monw/n. U3 ypaBHEHMS AUCCOLMALIMN A30TUCTON KUCIOTHI HNO;
S H'+ NOy, crenyer, uto  [H*] = [HNO2]wecon, = 107, U3 BeIpasKeHUs

o = [HNO2]muccon / [HNO2]osm, ciemyet, uto

3agaua 6. Kakue u3 npuseaeHubix coneit — FeSO4, KCI, NH4sNO; —
noaBepraroTcs ruapoiin3y? CocTtaBbTe MOJICKYJISIPHBIC B MOJICKYJIIPHO-HOHHBIC
ypaBHEHHMS THIAPOJIN3a coyeil. Kakyro peakiuio cpeibl HMCIOT 3TH PaCTBOPHI?

Pemennue.

Conb FeSO4 o6pazoBana AByx3apsaHbIM MoHOM Fe?" cmaboro ocHoBaHMs
Fe(OH), u wonom SO4* cunbHoit kucmotel H;SO4. Tmapomus Takoit comm
npoTekaer B 1Be cTyneHu. [1o nepBoii crynenn nonsl Fe* cBsa3pIBarOT rumpokcu-
nousl OH™ Boabl B manmomuccormupytomuii mon FeOH®, mpu srom womsr H*
HAKaIUIMBAIOTCS, M paCTBOP MPUOOPETAET KHUCIYIO peakiuio, T.e. pH < 7.

2FeSO4 + 2HOH <> (FeOH)»S04 + H,S04
2Fe?* + 25042 + 2HOH «> 2FeOH* + SO4 2+2H* + SO
Fe?* + HOH <> FeOH* + H*

['unponu3 B OOBIYHBIX YCIOBUSX MPOTEKAET, TIIABHBIM 00pa3oM, o
nepBoi crynenu. PazbaBneHne pacTBopa U MOBBIIIEHUE TEMIIEPATYPHI
YCWJIMBAET TUAPOIU3 U O0YCIOBIMBAET €r0 BTOPYIO CTYICHB:

(FeOH),S04 + 2HOH «> 2Fe(OH), + H,S04



2FeOH* + SO4% + 2HOH > 2Fe(OH); + 2H* + SO/
FeOH* + HOH <> Fe(OH), + H*

Na>SO3 obpa3zoBana cuiibHbIM ocHOBaHMEM NaOH u cnaboii 1ByXOCHOBHOM
kucinoroit H;SOs. Tmaponus oO0ycHOBIMBAIOT JAByX3apsaHble HOHBI SOz,
['uaponn3 mpakTUYeCKH OTPAHUYUBAECTCS IEPBOI CTYIICHBIO:

Na,SO3 + HOH < NaOH + NaHSOs3
2Na* + SO3% + HOH < Na* + OH + Na* + HSOs
SO3% + HOH <> OH + HSO3~

Bropas crynens ruaponusa conu NapSO3 BbipakaeTcs ypaBHEHUEM:

NaHSO3; + HOH <~ NaOH + H>S03
Na* + HSOs + HOH < Na* + OH + H,S03
HSO3z + HOH < OH™ + H,S03

Nonsl SO3% cBa3bIBaloT HOHBI HY B Maoquccoluupyoniie HOHbL, PH 3TOM
TUAPOKCUA-UOHBI HAKAIUJIMBAIOTCA B PACTBOPE, U €r0 CpE/la CTABUTCS IIEIOYHOM,
T.. pH >7.

Cons NHiNO; o6pazoBana cnabeim ocHoBanueM NHiOH wu ciaboi
kucnororr HNO::

Karnon NHy4" cesi3eiBaet ruapokcun-uon OH™, oOpa3ys ci1aboe ocHOBaHHE —
NH4OH, anuon NOjs cBs3siBaeT nonsl H' B cmabyio kucimory HNOs.
NHiNO,; + HOH— NH4OH + HNO;
NH; * + NO,"+ HOH — NHiOH + HNO;
Peakiuio pacTBopa MOKHO OTPENEIUTh, CPABHUB KOHCTAHTHI TUCCOIUAIINN

CIa0bIX 2JIEKTPOIUTOB - NpoaykTos ruapomusa:  Kx (HNOz) =5,1-10%;

K, (NHsOH) = 1,77 - 10®° . Tak xak NH4;OH Gonee cnabplii 31€KTPOIHT, TO B
pactBope u30bITOK HoHOB HY, n peakius pactBopa kucias ( pH <7).

Conp KCI o6pa3oBana cunbHbiM ocHoBanneM KOH u cuibpHOM KHCIOTOM
HCI. Honst Na* He MOTYyT CBSI3aTh THAPOKCUA-HOHBI, @ HOHBI Cl” HE MOTyT CBA3aTh
wouel H' Bomel.DTa comb THApONHM3y HeE moABepraercs. Peakius pacTBopa
HeWTpaibHad, T.€. pH = 7.

3apaua 7. Onpenenute MaccoByto 10110 (%) pacTBopa COJISTHOM KUCIOTHI,
coaepxamiero 27,2 r HCI B 250 mn pactsopa (p = 1,05 r/em’).



Pemienne
MaccoBas 10151 COJITHOM KMCIIOTHI B PACTBOPE PaBHA:
= (mx-n,]/mp-pa) 100, %, Mp-pa = Vp-pa' Pp-pa-

M -100  27,2-100

Vv ~250-1,05 =10,34%.

Ortcrona cienyer: @ =
p—pa’ pp -pa

3anaua 8. Kakoii 00beM pacTBopa cepHOM KUCIOTHI ¢ MaccoBOM aoJiet 8 %
M IUIOTHOCTBIO 1,14 r/cM® HyXHO B3aTh s npHroToBiaeHus 250 M pacTBopa C
MoJIIpHOM KoHUeHTpaueit 0,5 moaws/n? Onpenenure MOISPHYIO KOHIIEHTPALMIO
SKBUBAJICHTA NPUTOTOBJIEHHOTO PacTBOpA.

Pemenue

Paccuurtaem maccy HoSOs, KOTOpYI0 HEOOXOUMO B3SITh, YTOOBI
npurotoButh 250 M 0,5 M pactBopa:

1 1 pactBopa H2SO4 conepxut 0,5 MOJTb KHCIIOTHI,

0,25 n pactBopa H2SO4 comepkaT N MOJIb KUCIOTHI, OTCIO/IA

_0,5:0,25

==

=0,125momb,  MH,50, =N - MH,s0, = 0,125 - 98= 12,25 1.
JIns MpUTOTOBJICHUS pPAacTBOpPA 3aJIAHHOW KOHIICHTPAIIUU HMCIIOJIB3YETCS
pPacTBOpP KUCIOTHI C MAcCOBOM foiiei 8 %, T.e.
100 r ucxomauoro pactopa cojaepxkar 8 T HaSOy,

X T pactBOpa OyayT comepkath Heooxoaumblie 12,25  HSO4, Torma

szzm,lzs r.

vV — Mppa 153,125 _
HCX. p-pa pp—pa 1, 14

134,32 mu1.
[TockonbKy MpUTOTOBICHHBIN pacTBOp coaepkut 0,5 monb HoSO4B 1 71, a
3H2$O4 = 1/2M HzSO4, TO C3H2804 = 2 . CM H,SO,= 0,5 . 2 = 1 MOJIb 3KB/H.

3anauya 9. Uemy paBHa MOJIsIpHAsi KOHLIEHTPALIMS U MOJISIPHAS] KOHLICHTPALUs
SKBUBAJICHTa pacTBOpa cyibdara MeAu C MACCOBOM [10J€il PacTBOPEHHOTO
BemecTBa 15 % u mnotHocThIo 1,06 1/ cM3? PaccunTaiite THTp 9TOr0 pacTBopa.

Pemenue



Jlis ompeneneHnss MOJIIPHOW KOHIIEHTPAIIMU M MOJISIPHOM KOHIIEHTpPALlUU
HKBHMBAJIEHTA pacTBOpa cyib(para MeaAu ¢ MaccoBoil noned 15 % Heobxoammo
OTNPEAETUTh KOJIUYECTBO MOJb M YHWCIO MOJIb IKBHUBAJECHTOB PACTBOPEHHOTO
BeliecTsa B 1 1 3TOr0 pacteopa.

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

Ortcrona BUIHO, YTO JJIsi OMpeiesieHuss N U N, HEOOXOAUMO 3HATh Maccy
cynbdarta Meau, kotopas cogepxutcs B 1 1 15%-Horo pactBopa ¢ MIOTHOCTHIO
1,06 r/em3,

Maccy CuSOs MoxHO paccuuTaTh C momouisio Gopmynsl (1), xKoTopas
IpeCTaBICHA BBIIIE:

® = (Meoan/Mp-pa) - 100 % = (M/p-V) - 100 %, orcrona
Meoan = ® - p-V/100 %= 15-1,06-1000/100 = 159 .

Mcuso,=159,5 r/moinb; M,cuso,= 159,5:2 = 79,75 r/moab, COOTBETCTBEHHO,
n=159:159,5= 0,997 monwb; N, =159 : 79,75 = 1,99 mons 3B B 1 1 pacTBOpa.
Orcroga Cw=n/V =0,997 mons/m, a  C, = N/V = 1,99 moub 3KB/71.

Twutp pactBopa paccuntaem no Gopmyie

=-m
T=3-

159
T—m—0,159 /ML

7.2.3 IlpumepHblii NepeyeHb 3aJaHUI 1J15 pellleHusI MPUKJIATHbIX 327124
3agmaya 1. 3onp AgQJ mosiyyeH B pe3yibTare peakUUd B3aUMOACHCTBHS

HUTparta cepebpa ¢ u30bBITKOM wuoauaa Kamusa. OnpenenuTte 3apsa YacTHUIL
MOJIYYCHHOT'0 307151, ¥ HAMTUIITUTE (POPMYITY €r0 MULICIUTHI.
Pemenue. [Ipu cmemmuBanuu pactBopoB AGNO3 u KJ mpoucxonut peaxius
AgNO3 + KJ — AgJ| + KNOs

U30BITOK
A"+ NO3 + K"+J —AgJ| + K"+ NOs3
Agt+J —Agl|
U30BITOK

llpasuno @aanca — Ha TOBEPXHOCTH sapa JUOGHOOHON MUIIEIIBI
a7copOUpYyIOTCA MPEUMYIIECTBEHHO T€ MOHBI, KOTOPbIE UMEIOT C SIAPOM OO0IIue
XUMHUYECKUE HJIEMEHThl WM 00J1alaloT M30MOP(OU3MOM C KPUCTAJUITMYECKOU



pemetkor siapa. B pactBope uzObiTok  KJ, ciemoBaTenbHO, oOpas3oBaBIIvecs

arperatel M(AQJ) amcopOHMpyrOT Ha CBOCH MOBEPXHOCTH HMOHBI J , KOTOpBIC
OTIPEMETSAIOT OTPUIATENBHBIN 3apsia KOJUTOUIHBIX YacTHll 30is1. [IpoTuBononamu
ABIsAtOTCA  HMOHBI K*. ®opMyna MHIIEIUTHI 30JI1 MOAWUJA cepedpa NMpH yCIOBHH
n30bITKa KJ:

{f mAgd) nJ (n-x) KT xK*}°,

| SJIPO | amcopOrrion.  uddy3HbIH

CJIOUN S (0)7

| xomnoumgHas yactuiia |

{ MHUIIEIIA }

1€ N — KOJMYECTBO MOTCHIHAJIONPEACIIAIOIINX HOHOB,;

(n-x) - KOJIMYECTBO TMPOTUBOMOHOB aJCOPOIIMOHHOM 4YacTU JBOWHOTO
AJIEKTPUYECKOTO CIIOS;

X — KOJIMYECTBO MPOTUBOMOHOB IU(DPYy3HON YACTHU ABOMHOIO 3JIEKTPUUYECKOTO
CJ104.

Ecimu B pactBope n36siTok AGNO3, TO MOTEHIMATIONPEACIIAIONUMEI OyIyT
noHbl AQ" , KOTOpBIE ONPENEISIOT MOJOKUTENBHBINA 3apsi 307151 noauaa cepedpa.
[TpotuBoronamu sBisiroTCst HOHBI NO3 . @opmysa MULIEIUTBI 307151 HOUIa cepedpa

npu ycnoBun uzosimrxa AgNO3:
{[ m (AgJ) nAg* (n-X) NO3 ] **x NO3 }°.

3amaya 2. Onpenenure 3apsiji KOUIOMIHBIX YaCTUIl KPEMHUEBOW KHUCIIOTHI,
eciau OH OOYCJIOBJICH IUCCOITMAIMCH TMOBEPXHOCTHOI'O CJIOS YacTHil. Hamumure
dbopMyny MHUIEUIBI  KPEMHHEBON KHCIOTBI W HM300pa3UTe CXEMY CTPOCHHS
MUIIEIUIBI.

Pemienue. Ilom pedicTBUEM TOJNSIPHBIX MOJIEKYJ BOABI  ITPOUCXOIUT
JVCCOLMALNS TIOBEPXHOCTHOI'O CIIOSI arperata MOJIEKYJI KPEMHUEBOM KHUCIIOTHL U
YaCTHUILIBI 30JIs1 MPUOOPETAIOT OTPULIATENIbHBIN 3apsia. [IpoTBOMOHaAMU SIBISIOTCS
noHBI H*.

H,SiO; & H*+ HSIO;

®opmyna munemisl HpSiO3 — {[m(H2Si03) nHSiIOs™ (n-x)H*T* xH*}.

3amaya 3. IlomoxwurensHo 3apspkeHHBIH 3006 Fe(OH); momyduen B
pesyabTate ruaponusza xijopuaa xkene3a (lll). Kakoih w3 mnpemsioxeHHbIX



anekrposmtoB-koaryissatoB — NaCl, Na;SO., NasPOs — Goinee apdextusen mpu
koaryjsiuuu 308 (npaBuio Illyneue—T'apaun)? Hanumure gopmyny Muuesisl,
YKa)KUTE €€ COCTABHBIE YACTU U IPAHUILy BO3HUKHOBEHHUSI 3JIEKTPOKUHETUYECKOTO
notenimana ({).

Pemenue. [1pu runponuse xnopuaa xkenesa (1) nporekaer peakuus

FeCla+3 H,0 «> Fe(OH)s+3 HCI

Fe*3+3Cl +3 H;0 « Fe(OH)s+3 H* + 3 Cl~
Fe3* +3 H,0 < Fe(OH)s+3 H*

SAnpo  wmwumemnsr  Fe(OH)s  cocraBasier arperar  m(Fe(OH)s) ¢

agcopOoupoBaHHbIME UM MoHamu Fe3*. TIporuBononamu sisistorcs uoHsl Cl .
dopMyJia MUALIETUIBI:
{[m(Fe(OH)3) nFe3* 3(n-x) Cl J** 3xCI }°

| PO | amcopOumon.  auddy3HbIH

CJION S (0)7

| KOJUIOM/IHAS YacTHULIA |

{ MUIIEIa }

[Tockonsky 30ab Fe(OH); 3apstken momoxkutenbHO (+(), TO HOHBI —
KOAryJIIHTBI JIOJDKHBI WMETh 3HaK 3apsja, MPOTHBOIOJOXHBIM 3HAKY 3apsjia

yactuil; Cl SO427, PO,4*". UeMm BbllIIE 3HAK 3apsa MOHA — KOATYJISHTA, TEM OOJIbIIE
KOAryJMpyoomas cujaa »JJIEKTpOJuTa W MeHblne mopor koarymsinuu (I1K).
KonmnuecTBeHHO 3Ta 3aKOHOMEPHOCTH OIMCBHIBACTCS SMITUPHUCCKUM HPABULIOM
Ulynvye—I'apou.

: : — 1. 6) - 6
c' e = 1: (1/2°) : (1/3%),

rae CIK, C"K’ C"'K_ OpOr KOAryJsiiuu OAHO3ApPsIAHOI0, ABYX3apsaHOIO,

TPEX3aAPSIAHOTO HOHA-KOATYJISHTA.

Haubonee >¢dexTrBeH nmpu Koarymisaiuu, Takum oopasom, Gocdar Hatpws,
Y €ro MOPOT KOAryJIAlMyA CaMbli HU3KUH.

3amaya 4. ][ ocBeTJICHUS BOJ, 000TaIEHHBIX KUCIOPOAOM, HUCTIOJIBb3YETCS
toBapHblii cynbdar xeneza(ll) FeSOs7HO ¢ comepxkanmem B Hem 47%
0e3BoaHOTO cynbdara xkemne3a. Bogy 00padbaTeiBalOT pacTBOPOM C MAaCCOBOM JT0OJICH



FeSO4 30% u mmotHOCTHIO 1,18 r/cM3. YunTeIBas, 4T0 M03a Koarynsura pasHa 100

3

MI/J, a cyTouHbld pacxoa Boawsl 15000 m°, paccuuTaliTe CyTOUHBIA pacxon

ToBapHOro cyibdara xene3a (l1), 00bEM BOABI ISl MPUTOTOBIEHUS pacTBOpa U
noJie3HbI 00bEM Oaka JJIsl XpaHEHUsl pacTBOpa KOAryJIsHTa.

Pemenue
3amady pa3aeauM Ha HECKOJIBKO 00Jiee MPOCTHIX.

1. OOparmias BHIMaHHE Ha BTOPYIO YacTh 3a/1ay, PacCUMTaeM CYTOUYHYIO
noTpeOHOCTh B cylbdate xeneza FeSO,:

a) B cyTku pacxopyercss 15000 m3 Boasl, Ha 06pabOTKy OXHOrO IUTpa e
tpedyercst 100 mr koarynsinta, To ectb 100 mr FeSO4. CyTounasi moTpeOHOCTH

koaryasinTa 6yzaet coctasisaTh My = 100-10°-15000-10% = 1500 kr FeSOq;

0) paccuntaem, B kakom konuuectBe 30% pacTBopa OyAeT cOAEpKaThCs
1500 xr FeSO,4. 13 onpenenieHus mpolieHTHON KOHIIGHTPAIIMH CJIEYET, YTO

30 xr FeSO4 neoOxonumo B3sTh aiist ipurorosienus 100 kr 30% pactBopa,

1500 xr FeSO4 neoOxoaumo B3Th A npurotosienus Mz kr 30%

pacTBopa.

M _1500-100 _ KT.
2=""39 5000

Urak, cyrounsbiii pacxox 30% pacrsopa pasen 5000 kr.
2. BbIYuCIuM CyTOUHBIM pacXo]l TOBApHOTO MPOYKTA:

ToBapHbIi cynbdat xeneza(ll) mpencrasisier coboi KpHCTATUIOTHAPAT, B
KoTopoMm conepxutcs 47% 6e3BogHoro FeSO, . CocraBuB MpPONOPIHUIO,

paccuuTaeM, B KAKOM KOJIMYECTBE TOBAPHOTO MPOAYKTa Oyner coaepxkarbes 1500
kr FeSQO,.

B 100 xr ToBaproro FeSO4-7H,0 conepxutcs 47 xr FeSOa,

B M3 kr ToBapuoro FeSO4-7H,0 comepxurcs 1500 kr FeSOy,,

m; =M = 3191,49 kr .

CyTouHblii pacxoa ToBapHoro npoaykra pasen 3191,49 xr FeSO4-7H20.



3. [IpunuMasi BO BHUMaHHE, 4TO JJIsi 00paOOTKU BOJbI ucnoib3dyeTcss 30%
pacTBOp KOAryJisiHTa, paccyuTaeM OOBEM BOJIbI JJIA NPUTOTOBJIEHHUS pacTBOpa
3aJJaHHON KOHLIEHTPALUU.

Broruncium macey Boasl : IMH,0 = M2 — M3 = 5000 - 3191,46 = 1808,54 kr
unn 1808,54 1 HyO, T.K. INIOTHOCTH BOABI paBHa 1 Kr/mve.

4. Onpenenum MoJe3HbIN 00bEM 0aka NIl XpaHEHUsl pacTBOpa, ISl 3TOTO
BBIYHUCINM 00bEM, KOTOpBIH 3aHuMaroT 5000 kr 30% pactBopa, 3Has €ro MIOTHOCTh
(1,18 r/cm® unm 1,18 kr/omd).

IHone3nplii 00béM 0aka 1JIi XPaHEHHUS PACTBOpPAa KOATryJIsIHTa pPaBeH
4237,29 a1 wian npumepHo 4,2 m°,

3amaya 5. Kakoe KoJIM4YeCTBO CBHUHIA cojepkutrcs B 10 M3 BOIBI TIOCIIE
ocaxxnenus ero B Buae PbSO,4?

Pemenue

Ocragasicsi B pacTBOpE 4acTh Cyib(aTa CBUHIIA pACaacTcsl Ha MOHbI
110 YpaBHEHUIO

PbSOs <> Pb? + SO4% .

KoHneHTpaiusi MOHOB W PAacTBOPHBINASACS YacTh COJIM OIPEACISACTCS IO
npousBeacHio pactBopuMocTr PbSQO4 (Tab:. I1.1):

IIP Pbso, = [Pb?*] - [SO42]= [Pb?*]2= 10%,
[PbSO,]= [Pb?] - [SOT = [TP poso, =v10"° =10* monb/n.

Macca nonos cunna B 10 M3 Boasl paBua konnentpanuu Ph?*, Beipasxkennoit
B I'/J1, U yMHOKEHHOH Ha 00BEM BOJIBIL:

Mppz =[Pb?*] - APz - VH,0 = 10 - 207 - 10*= 207 (1),
rae APb? - MOJISIpHAs Macca MOHA CBUHIIA, paBHas 207 1/MOJIb.

3agaua 6. Bemagaet nu ocanok cynbdata kameitus CaSOy ecnu cMemaTh
400 mi 0,01 M pactBopa CaCly u 100 mut 0,001 M pactBopa H2SO4?



Pemenue

3anuwem ypasnenue peaxyuu oopazosanus CaSOs:
CaCl, + H, SO, — CaS0q I+ 2HCI.

Ocaook CaSO; obpazyemcs moavko 6 mom ciyuae, eciu
[Ca?*] - [SO4?"] > IIP CaSO..

B HameM ciydae mocie CIMBaHHsI PAacTBOPOB PEardPYIOIIUX BEIIECTB
KOHIICHTPAIIMK MOHOB B OOIIEM pacTBOPE YMEHBIIATCS, BCIICJCTBUC YBEIUYCHHSI
obbema: VcaCl,+ V H,50, = 400 + 100 = 500 M wm 0,5 1. Otcrona cieayer,

[Ca®] =M=8'1O_3 monb/m,  [SO4?7] =M_=2-10_4M0Hb/ﬂ,

1 1

[Ca?'] - [SO4?"]-=8-10"3.2:10~4=1,6-10"6.

[Tpou3BeneHue KOHIICHTPAIlMM WOHOB B JAaHHOM pacTBOpPE OKa3bIBAaCTCS
MEHBbIIIC BETMYMHBI pou3BeieHus pacTBopuMocTH CaSOa, koTopoe paBHo 1,3-10°
4 (1abn. I1.1), cneoBaTensHO, OCaIo0K He 00pasyeTcs.

3agaua 7. Kak u3meHuUTCS pacTBOpUMOCTH (I/)1) KapOoHaTa MarHus Mpu
n00aBJIEHWH B €Tr0 HACBHIINICHHBIA BOJHBIM pAacTBOp KapOOHAaTa HATPUS B TaKOM
KOJIMYECTBE, YTOOBI €r0 KOHIIeHTpanus Obuta paBHa 0,5 Monb/n?

Pemrenue

Pacmeopuswiuiica kapoonam mazuus ouccoyuupyem no ypasHeHuro

MgCO3—Mg*+CO3?,
13 KoToporo cieayet, uto [Mg?t] = [COs%>] = [MgCOs3].
P mgcos = [Mg?*] - [CO3%] =1.4 - 10°® (Tabun. I1.1).

[Mg?*] =[MgCO3] = IIPMmgco,; = 4/1,4-10% =1,2 107 mons/n, uan
[MgCO3] =1,2-10% - Mmgcos=1,2 - 103 - 84 = 107 r/n,
riae M MgCO; - MoJisipHasi Macca CoJiv, paBHasi 84 T/MOJIb.

[Ipn nocTosiuHOM Temmnepatype IIPMgco; = const, moaTomy ecinu B pacTBOpe
MEHSIETCSI KOHUEHTpalMs OAHOTO M3 HMOHOB, TO ATO BbI3BIBAET HM3MEHEHUE
KOHIIeHTpauu apyroro uoHa. Ilpu Cco* = 0,5 monb/n (mocne n00aBiIeHUU
Na2C03)



l_[PMgCO3 _ 1,410
~ 05
2- ;
[co3 }

[Mg?*] = = 2,8-10° mons/m.

Orcrona cienyet, uro pactBopuMoctb MgCOs3 B pactBope Na,COj3 cTtanet paBHa

-1
[Mg?* ]-Mwmgcos = 2,8-10%-84 = 2,3-10° r/n, a 510 B L5: 4:10° pasa
2,310

MCHBIIC, YCM B YHUCTOU BOJC.

3agmaya 8. lcxons W3 CTENEeHM OKUCIEHUsS MapraHiia B COEIMHEHUU
KoMnO4, ykaxurte, Kakylo (QYHKIHMIO OH MOKET BBINOJIHATH B OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHOM PEAKIUU.

Pemenue

Haxonum creneHb OKUCICHUS MapraHiia B JaHHOM COCIMHEHUH, 3HAs, YTO
cymmapras C.O. monekyasl  paBHa Hymo, C.O. kuciopoga — (- 2), HaTpus —
(+1). OGo3HaUUM CTeNeHb oxkuciaennss mapraama (X) (K2"'Mn*0s?).
CymMmapHas cTereHb OKHCICHUS MOJIEKYJTbI ckiaapiBaeTcs U3 C.O. BceX BXOASIINX
B HEe JIEMEHTOB € yU4eTOM HX 4Hcia, To ecTh (+1)-2 + (X)+(-2)-4 =0, orcroga C.O.
Mapranma pasHa (+6). MapraHeil HaX0UTCs B CEAbMO# IPyIIIe MePUOTUIECKOM
cuctembl anemeHtoB .M. MenpeneeBa, ciemnoBareilbHO, €ro MaKCHMAaJdbHAasl
nosoxureabHass C.0. paBHa (+7), MmunumanbHas — (0). B naHHOM coerHEHUM
MapraHell MposBISIET MPOMEXKYTOUHYIO CTETEHb OKHCICHUA. TakuMm o0pa3om, B
omHOM cirydae MN*® MoskeT 0TIaBaTh 3IEKTPOHBI:

Mn*® -e - Mn*’, Mn*® - BoccTaHOBHTEID,
B IpyroM - npuHHMaTh: MN*® + 6e — Mn°  Mn*® — okucanrens.
K>MnQO4s MoXeT OBbITh KaK OKHCJIHTEJIEM, TaK H BOCCTAHOBHUTEJIEM.

3agaua 9. CocrtaBbTe DJIIEKTPOHHBIE YpPaBHEHHS, pPAacCTaBbTE
KOd(h(PUIMEHTH B IPUBEACHHON HIDKE CXEME PEaKIINH, YKOKUTE BOCCTAHOBHUTEIb
Y OKUCIIUTENb, MIPOIECCHl BOCCTAHOBJIEHUS U OKUCIICHUSI.

Na;V4Og9 + Zn + HCl — VCls + ZnCl, + NaCl + H20.
Pemenne

OmnpenernsieM CTCIICHA OKHCIICHHUS BCEX JICMEHTOB B HCXOTHBIX BEIIECTBAX
NPOAYKTax peakuuu (3amgada 1).



NaiV 40g% + Zn® + H*'CI* — V*3Cls + Zn*2CI'* + Na*!CI* + H*%,02.

Haxonum »neMeHTBI, U3MEHUBIIME CTENEHb OKHUCIICHUS, W 3alUCHIBAEM
AJIEKTPOHHBIE YPABHEHUS PEAaKUUN OKUCICHUS U BOCCTAHOBIICHUSA:

4V** + 4e — 4V*3, mpouecc BoccTanoBienus, V™ — okueanTeN D,
Zn® - 2e — Zn*?, npouecc okucaenus, ZNn° — BOCCTAHOBHUTEIIb.

Tak kak B COCTaB MOJIEKYJIbI MCXOJHOIO COCAMHEHUs BXOAAT 4 aToma
BaHa/IUsl, TO B DJICKTPOHHOM YPaBHEHHUH  3TO HEOOXOJMMO Yy4eCTh, MOCTABHUB
kodppunuent 4 nepen V' u V'3, Ucxons m3 Toro, 4to 4YMCIO OTAAHHBIX U
OPUHATHIX AJIEKTPOHOB JIOJKHO OBITh OJMHAKOBBIM, HAaXOAUM OOIEe YHCIIO
AJICKTPOHOB, YYAaCTBYIOIIMX B peakuuu, M KOIDPUIMEHTHl y OKUCIUTEIIS,
BOCCTAHOBHUTENII W TPOJIYKTOB BOCCTAHOBIICHMS U OKHUCIeHUs. B mporecce
y4acTBYIOT 4 JJIeKTpOHa, oOTciofa KO03I(PPUIHEeHTHI Y OKHCJIHUTEIA WU
BOCCTAHOBUTEJISI COOTBETCTBEHHO paBHbI 1 1 2.

KoaduimeHTs! y oCTanbHBIX YUaCTHUKOB PEAKIIUU PACCUUTHIBAEM HCXOJS
U3 3aKOHA COXpaHEHUsI MacC B TaKOH MOCIE0BATEIbHOCTU: Y COJIU, KHCIOTHI WU
OCHOBaHus, BoAbl. B nanHol peakuuu noHoB Na*! B neBoil wactu ypaBHeHHs 2,
cienoBatensHo, nepen NaCl craBum kosdduiment 2. Koadduument nepen
$hopmynoii KHCJIOTHl HAXOAHUM M0 YUCJIY KMCJIOTHBIX OCTATKOB B
npasoii yactu ypasuenusi. Tak, uncio CI! cnpasa — 18, 3naunt mnepen HCI
JOJDKEH CTOSATh K03 durmmeHT 18.

Ecmum cpena peakimuu mienodnas, TO KOI(POUIMEHT y MOJICKYNT CpPeabl
pPACCUMTHIBACTCA IO YHUCITY MOHOB METajlia, BXOIAIIETO0 B COCTAaB OCHOBAHUS, Y
npoykToB peakiuu. KoaddunueHt y dhopmyabl BOABI OMPEACISICTCS MO YUCTY
MOHOB BOJIOPOJA B JIEBOW YAaCTH ypaBHEHU. B JaHHOM ypaBHEHHMU B JIEBOW 4aCTH
18 noHOB BogoOpoaa, 0TCIoIa KO3 puimeHT repea GopMynoi BoAbI TOIKEH OBITh
paBeH 9.

NaxViOg + 2 Zn + 18 HCI —4 VCls + 2 ZnCl, + 2 NaCl + 9 H20.

[TpoBepky mpaBmwIBHOCTH pacdeTa KOd(DHUIMEHTOB J1eTaeM MO KHUCIOPOAY:
€CJIM BCE BBHITIOJHEHO MPABHIIBHO, TO YUCJIO aTOMOB KHCIOPOJa B 00EMX YacTIX
ypaBHeHHUs oquHakoBoe (9 =9).

3agaua 10. Bo3moxHO 1M ogHOBpeMeHHOEe TpucyTcTBHe B Bojme HoS m
H2S03? OtBer mnosicaure. Paccunraiite d>KBUBAJICHTHBIE MACChl OKHUCIHUTENS WU
BOCCTAHOBUTEIS.



Pemenue

OnpenenseM CTENEeHb OKMCICHHUs Cepbl B coeluHeHuAxX (3amada 1) HoS?,
H>S**03: B H2S cepa mposBIsSET HU3MIYIO CTENEHb OKUCIEHUS S™2, CIIe0BATENBHO,
OHa MOXXET TOJIBKO OTJaBaTh 3JIEKTPOHBI U BBITIOIHATH (PYHKIIMIO BOCCTAHOBUTEIIS

S2-2e—S°;

B HoSO3 y cepbl  IPOMeXyTOUYHAs CTENEHb OKUCIEHHs S™; oHa MOKeT OBITh Kak
okuciutenem S + 4e— S° tak u BoccranoBurenem S - 2e— S*6,

Mexny KHCJIOTaMH MOXKET MIPOUCXOIUTH OKHCIIUTEIBHO-
BOCCTAHOBUTENbHAs peakuus, npu 37oM H2SO3 OyeT BeINONHATD B HEH (QyHKIUIO
okuciautensd, H2S - BoccranoBurens. CrenoBaTelbHO, OJXHOBPEMEHHOE
NPUCYTCTBHE JAHHBIX BeLIECTB B BOJA¢ HEBO3MOKHO.

PaccuutaeMm sKBUBaJICHTHBIE MACChl BOCCTAHOBHUTEIS U OKMCIIUTEIIS

H 82%23?42 17 r/Mo0nB, IH_SO :%:%:ZO,SF/MOB.

7.2.4 IlpumepHbIii NepeYyeHb BONMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy
Bopa: cocraB, cTpoeHue, CBOMCTBA.
2. Bopnsie pactBopbl. CTpyKTypa BOJAHBIX PACTBOPOB.
3. PacTBOpHMOCTH BELIECTB B BOJE.
4. Cnoco0sl BeIpaXKeHHsI KOHIICHTPALIUU PACTBOPOB.
5. CBoiicTBa pacTBOPOB: JaBJIECHUE NIapa HAaJ PaCTBOPOM, TEMIIEpATypa 3aMep3aHUs
U TEMIIEpaTypa KUIIEHHUS] PAaCTBOPOB, OCMOC.
6. PacTBOpBI 3J1€KTPOJIUTOB.
7. Teopus 3MEKTPOJIUTAYECKON JUCCOLAAIUAH.
8. CreneHb U KOHCTAHTA JUCCOIIUAIIUH.
9. CgoiicTBa KHCJIOT, OCHOBaHMWA U COJIGM C TOYKU 3pPEHUS TEOPHUHU
AIEKTPOIUTHYECKON TUCCOLUALUU.
10. CocTosiHHE CHUIBHBIX DJIEKTPOJIUTOB B PACTBOPE — AKTUBHOCTH, KOI(PHUIIUECHT
AKTUBHOCTH, MOHHAs CHUJIA.
11. Juccouunanusi BOAbL, BOJOPOIHBIN U TUAPOKCHIBHBIN MOKA3aTEIH.
12. TloHsiTHE O KHUCIOTHO-OCHOBHBIX MHAUKAaTOpax, pH—meTpus.
13. YcnoBus cMeleHns HOHHBIX PABHOBECUI B PacTBOPE.
14. bydepHbie pacTBOpPHI.
15. I'mpponus conen.
16. CtyneH4aTslii TUAPOIIU3.
17. Ponb ruaposin3a B MPAKTUKE BOJIOMOATOTOBKH.
18. IlpousBeaeHne paCTBOPUMOCTH.
19. YcnoBus o6pa3oBaHus U paCTBOPEHUS OCAJIKA.
20. JlucriepcHOE COCTOSIHHE BEUIECTBA, JUCIIEPCHBIE CUCTEMBI.
21. KonnouaHele pacTBOPHI, UX CBOWCTBA.



22. ®aKTOphl arperaTUBHOM YCTOWYHMBOCTH KOJUIOMIHBIX CHCTEM W NPUYUHBI €€
HapyLICHUS.
23. CtpoeHne KOJJIOUAHON YaCTUIIBI U MULICILIBI.
24. HeWTpanu3alMoHHas W  KOHIIEHTPAUMOHHAs KOAryJslus KOJUIOWIHOU
CUCTEMBI.
25. Hcnonp30BaHKE 3aKOHOMEPHOCTEN KOATYJISIUA IPYA OYUCTKE BOJIBI.
26. OKHCIUTENBLHO-BOCCTAHOBUTENBHBIE PEAKLUU.
27. CocTaBi€eHHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHNH.
28. BaxxHelmme OKACIUTENN U BOCCTAHOBUTEH.
29. DneKTpoIHbIE NOTEHIIUAIIBI.
30. Ponb OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX IMPOIECCOB MPU CaMOOYMILECHUHN
BOA0EMOB. DaKTOPBI, BIUSIOIIAE HA 3TOT MPOLECC
DU3UKO-XMMHUYECKAS] XaPAKTEPUCTHKA NPUPOAHBIX BOJ
31. Knaccudukanus npumeceit no gpazoBo-aucrnepcHOMY COCTOSHHUIO.
32. duznyeckue, XUMHYECKUE, OMOTOrHYECKUE TTOKA3aTeIu KauyeCTBA BOBI.

XumMnueckne u PU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTMYECKHUX
NMPOLECCOB BOAONMOATOTOBKH
33. ®U3UKO-XUMHUUECKAs CYIIIHOCTh MpOollecca KOAryJIupOBaHUs BOJIbI.
34. ®akTophl, BIUSIONIAEC HA MPOIECC, NMPUEMbl HHTCHCHU(DUKAIMKM TIpoiiecca
00paboTKH BOJIBI KOATyJITHTaAMHU.
35. XapakTtepucThka KOAryiasHTOB H  (DIIOKYJISIHTOB, OCOOEHHOCTU  MX
KOAryJIUPYIOLIEro U (pIoKyIMpYyIOUIEro AeHCTBUSI.
36. Ob6e33apakuBaHue BObI, METO/IbI 00€33apakBaHUSI.
37. XnopupoBaHUE BO/IbI.
38. Xumu3m nporiecca, GakTopsl, BIUSIONIAE HA 3TOT IPOIECC.
39. AKTUBHBIN XJIOp, MEXaHU3M €ro 00e33apaKuBarOIIETo ICHCTBUSI.
40. KpuBsie XJIOPOMOTJIOLICHUS.
41. XapaKkTepuCTUKa peareHTOB XJIOPUPOBAHUSI.
42. MeTtoabl XJIOpUPOBAHMUSL.
43. O30HUPOBAHUE BOIBI.
44. bakTepullMIHOE IEUCTBUE 030HA U €r0 3aBUCHUMOCTh OT YCJIOBHUH IPOBEACHUS
rpouecca ¥ Ka4ecTBa UCXOAHON BOJBI.
45. O6e33apakuBaHKE BOJbI HOHAMHU TSDKEIIBIX METAILIOB.
46. Crabunu3amnuss BOJIBI.
47. JKeCcTKOCTh W yMSTYEHUE BOJIBI.
48. OnpecHenre U 00eCCOIMBAHUE BOIBI.
DHU3NKO-XUMHUYECKAS] XAaPAKTEPUCTHKA CTOYHBIX BOJI
49. BrITOBBIE CTOYHBIE BOJHI.
50. XapakTepucTKa OCHOBHBIX MTPUMECEH OBITOBBIX CTOKOB.
51. IIpou3BOACTBEHHBIE CTOUHBIEC BOJBI, UX KJIacCU(UKAIUA MO BUAY NpUMeEcen U
UX JEUCTBUE HA BOJOEM.
52. OCHOBHBIE MOKA3aTEIN CAHUTAPHO-XUMUYECKOTO aHAIU3a CTOYHBIX BOJ.
53. Xumuueckue U PU3NKO-XUMUYECKUE OCHOBBI
METOJI0OB OUYHUCTKHU MPOU3BOJICTBEHHBIX CTOYHBIX BOJI



METO/Ibl XUMHUYECKOM OYNCTKH BOJIbI
54. ®u3MKO-XMMHYECKHE METOAbl OUYHUCTKH — KOAryJIupoBaHUE, aacopOoius,
HMOHHBI OOMEH, »JBamopalus, JSKCTpardupoBaHue, GaoTalus, 3JIEKTPOJIU3 U
ANEKTPOANAIN3, OOpPaTHBIA OCMOC.

Mukpo0uoJsiorusi Boabl
1. Bona kak cpena odutranus MUKpoopranu3moB. Kiaccudukanus BOJHBIX
MUKPOOPTaHU3MOB.
2. PacmpocTpaHeHue u pojib MUKPOOPTAaHU3MOB B IPUPOJIE U
AKU3ZHEJEATEILHOCTH YEJIOBEKa.
3. OcoOEHHOCTH CTPOEHUS KIETOK 3YKapHoT U IpokapuoT. CTpoeHue
ouosiornueckoit MemOpanbl. OcoOeHHOCTH MOP(OJIOTUH, JIBUKEHUS,
CropooOpa3oBaHusl M pa3MHOXKEHUsI OakTepuil. B ueMm paznuuue
IPaMIIOJIOKUTEIBHBIX U TPAMOTPHUIIATEIIbHBIX OaKTEepUiA?
4. OcobeHHOCTH pocTa U pa3MHOKEHHs MpokapuoT. OnucaTth ¢asbl pocTa U
pPa3MHOXKEHHUST OaKTepUil Ha MUTATEIBLHOM Cpejie.
5. OcHoBHBIE TpyHIBI OakTepuil. BUpyChI, UX CTpyKTypa U IpoIiiecc
B3aMMOJICVCTBUSA C KIETKOM.
6. [laiiTe xapakTepucTUKy rpudamM, Ux MOpQOJIOTHIECKUM OCOOECHHOCTSIM,
MUTAHUIO, 3HAUCHUIO B TIPUPO/JIE.
7. OxapaxkTepu3yiTe BOIOPOCIN, UX MOP(OIOrHnYecKre OCOOEHHOCTH, MUTAHUE,
3HA4YE€HUE B MIPUPO/IE.
8. OnummuTe NpocTeninx, ux MopdoIoruto, pa3MHOKEHHUE, TUTaHUEe, 3HAUCHUE
B IIPUPOJIE.
OxapakTepu3ynTe XUMHUYECKUN COCTAaB KJIETOK MHUKPOOPTaHU3MOB. KakoBbI
MEXaHM3MBbI MIOCTYIUICHUS] MHUTATEIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.
9. IlpuBenute KiIaccudukanuo GepMeHTOB, UX CTPOCHUE U (DYHKITUU.
10. OxapakTepu3yiTe MUKpPOOPTaHU3MY IO CIIOCO0Y MUTAHUS, TUITY YHEPTHUH,
HEOOXOIMMOM I WX JKU3HEACSITEIIbHOCTH, OTHOIICHHUIO K TeMIlepaType u
KHUCIIOPOJTY.
11. Kakue TUIbl B3auMOJICUCTBUI CYIIECTBYIOT MEXAY MUKPpOOpPraHUu3Mamu?
12.Yto Takoe Opoxxkenue? Kakue Buibl OposkeHUIA BBl 3HAETE?
13. Yto Takoe 3BTpoduKaIms, IIBETCHHE U 00pacTaHUEe BOJOSMOB?
13. Kakne UCTOYHUKU 3arpsi3HEHUS BOJIOEMOB BbI 3HaeTe? [lalite onpeaeneHue
MOHATHI «KOJIU-UHACKCY, KKOTU-TUTP» U MUKPOOHOE YHCIIO.
14. OxapakTepusyiTe OMOIIEHO3bl TMPHUPOTHBIX BOJTOEMOB.
15. JlaiiTe moHsATHE « cUCTEMa CampOOHOCTHY» U YKAXKUTE €€ MPUMECHEHHE IS
OLICHKHU CTETEeHU 3arpsi3HEHUSI BOJJOEMOB.
16. Kak npoTekatroT mpolecchl CaMOOYHUIIEHUS BOJIOEMOB?
17. Yto Takoe OMOpa3pylIeHUuEe U KaKue MPOLECChl OHO BKIOYAET?
18. [laiiTe XapakTEpUCTUKY MHKPOOPraHW3MOB aKTUBHOIO MJIa U OUOIIJICHKH.
19. B uem 3akitovaeTcst a3poOHasi U aHa’pOOHAst OUMCTKA CTOYHBIX BOJ?
20. YTo Takoe moJisg OpoIIeHus U noJist GuiabTpanuu?

7.2.5 IlpuMepHBIii IepevdeHb 3aaHUil /151 pellleHUs MPUKJIAJTHBIX 32124



VY nanenne u3 BOJIbI B3BEIICHHBIX U KOJTOMIHBIX TpuMeceit. Kimaccudukanus
U CBOWCTBAa TETEPOTCHHBIX JHMCIEPCHBIX CUCTEM. ANCOpPOIHS W MOBEPXHOCTHO-
aKTUBHBIC BemecTBa. PaKTOPHI arperaTUBHON YCTOMUYMBOCTH KOJIJIOMIHBIX CUCTEM.

O6paboTtka  BOAbl KoaryiasHTamu. OnTuManbHas J103a KOaryJsHTa,
KOaryJupoBaHWe C  MojamenaunBaHueM. KoaryiasHTel ©  TpeOoBaHUS,
npeabsBiseMble K HUM. DIOKYJISHTBI M  MEXaHU3M WX  JEHCTBHA.
DIEKTPOKOATyIISIUSL.

OU3NKO-XUMUYECKHNE OCHOBBI YIAJICHUS U3 BOJBI PACTBOPEHHBIX TPUMECEH.
JKecTkocTh BOJIBI, BUABI JKECTKOCTH U CIWHUIIBI €€ W3MEPCHHs. YMsTYeHUE U
oOecconrBaHUe BOABI (PU3NYCCKUMH, XUMHUESCKHMH U (DU3UKO-XUMUYCCKUMU
MeToJlaMH. MeXaHW3M W 3aKOHOMEPHOCTH HOHHOTO OOMEHa, pereHeparius
HMOHHTOB.

VYnaneHue w3 BOJbI PACTBOPCHHBIX T'a30B, COSAMHCHHH Kelie3a, MapraHIia,
KPEMHHUS, PaIMOAKTUBHBIX ¥ IOBEPXHOCTHO-aKTUBHBIX BellecTB. DTopupoBaHue
nedTopupoBaHUE BOJIBI.

®U3NKO-XUMUYECKHE OCHOBBI  IPOIECCOB  00€33apaKUBaHUS  BOJIBI.
PearenTHOoe o00Oe33apakuBaHue. XJIOPUPOBAaHWE, XJIOPUPYIOIIUE PEarcHTHI,
MEXaHHM3M 00e33apakMBAIONIETO ACHCTBUSA. AKTUBHBIN XJIOP, XJIOPOEMKOCTbH BOJIHI,
METOJIbI XJIOPUPOBAHUS.

O3zonupoBanue Bojbl. OnuroguHaMusi. TexHuka 0€30MacHOCTH Mpu padboTe
¢ 00e33apakMBAIOIIMMU CPEICTBAMH.

duznyeckue MeToasl o0e33apakuBanus. CpaBHUTENbHAS OIIEHKa METOI0B
obe33apaxkuBanus, UX 3P(PEKTUBHOCTH U YKOHOMUKH.

Xumus ctouHblX BoJ. Kiaccudukamus CTOYHBIX BOJ. XapaKTepUCTHKA
OCHOBHBIX MpUMecel OBITOBBIX M MPOU3BOJCTBEHHBIX CTOYHBIX BO. Ilokazarenu
3arpsI3HEHHOCTH CTOYHBIX BOJ, OCHOBHBIC BHJIbI aHAIN3a U HOpMbI [T/1K.

DUBHKO-XUMUYECKHE OCHOBBI TIPOIIECCOB OOpPaOOTKHM CTOYHBIX BOJI.
PerenepatuBHbIC U ECTPYKTHUBHBIE METO/IBI OYUCTKU X OCOOCHHOCTH U 00J1acTh
npuMeHeHus. Ponb pereHepaTMBHBIX METOJOB B pa3pabOTKE HOBBIX BHUIOB
0€30TXOIHBIX TEXHOJIOTH.

7.2.6. MeToauka  BBICTABJIEHHSI OIEHKH TIPH  NPOBeJEHUH
NPOMEKYTOYHOM aTTecTalun

3auem nposooumcs 6 xooe cobecedosarnus, 20e cmyoeHmy 8 yCmHolul hopme
3a0aromcs 60NPOCyL U3 Nepeuts 80NPocos OJis 3auemad, npeodazaemcs peuiums
CMAHOAPMHYIO U NPUKIAOHYIO 3A0aUU.

3a4ueT CTaBUTCS MPH YCIOBUY NPABMIBHBIX 0TBETOB 50 %.

7.2.7 IlacnopT OIEHOYHBIX MATEPHAJIOB

Ko
KoHnTponupyembie pa3aens! (TEMbI) ! . |HaunMmeHOBaHHE OIIECHOYHOTO
Ne i/ KOHTPOJIUPYEMOU
JUCIUTLINHEI cpeacTaa
KOMIICTCHITUU

1 DU3NKO-XHUMHUYECKHE CBOMCTBA I1K-8, T1K-9 Tecr, 3amura

BO/JIbI M BOJIHBIX PACTBOPOB nabopaTtopHbBIX pabdoT,

3aIuTa KypcoBOoil paboThI

2 DU3NKO-XUMHUYECKHIE OCHOBEI IIK-8, T1K-9 Tecr, 3amura

TEXHOJIOTMUYECKHUX MPOIECCOB nabopaTopHbBIX pabdoT,

OTpabOTKU MPHUPOIHBIX BOJ 3aIuTa KypcoBoil paboThl




3 OO61mast MUKpOOHOJIOTHS I1K-8, T1IK-9 Tecr, 3amura
1ab0paTOPHBIX padoT,
3alIiTa KypcoBOi paboThI

7.3. Meroanueckue MAaTepUAJIbl, ONpeAessiiONIAe MPOLEAYPbI
OlleHMBAHUSA 3HAHUI, YMEeHH i, HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH

TecTupoBaHWe OCYIICCTBISCTCS, JUOO TIPH IOMOIIA KOMIIBIOTEPHOM
CHUCTEMBI TECTHPOBaHHUS, JIMOO C MCIOJb30BAaHUEM BBIJAHHBIX TECT-3aJaHUN Ha
Oymaxxnom Hocutene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpKa TEeCTa 3K3aMEHATOPOM M BBICTABIIACTCS OICGHKA COTJIACHO METOIMKHU
BBICTABJICHHS OIICHKH TIPH IMPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.

Pemenue craHmapTHBIX 3ajlad  OCYIIECTBISACTCSA, JIMOO TIPH TTOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAaHHMS, JMOO C HMCIOJb30BAHMEM BBIJJAHHBIX
3ajjay Ha OymakHOM Hocutene. Bpems pemenus 3agad 30 muH. 3artem
OCYIICCTBISICTCS MPOBEPKA PEIICHUS 3aJlad 3K3aMECHATOPOM U BBICTaBIISCTCS
OIICHKA, COTJIACHO METOJWKH BBICTABJIICHHWS OIICHKA TIPH  TPOBEICHUU
IPOMEKYTOYHOM aTTECTaIINH.

Pemienne mnpUKIAIHBIX 3adad  OCYHIECTBISAETCSA, JHMOO TpPH TTOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTHUPOBAaHHMS, JIMOO C HMCIOJIb30BAHMEM BBIJJAHHBIX
3ajjady Ha OymakHOM Hocutenae. Bpems pemenus 3agad 30 muH. 3artem
OCYIICCTBIISICTCS MPOBEPKA PEIICHUS 3aJlad 3K3aMCHATOPOM U BBICTaBIISCTCS
OIICHKA, COTJIACHO METOAWKM BBICTABJICHUS OICHKH TIpU IPOBEIACHUU
IPOMEKYTOYHOM aTTECTaIlUH.

3ammTa KypcoBOi pabOThI, KypCOBOT'O MTPOEKTA WIIM OTYETA IO BCEM BHJIaM
IMPAKTUK OCYIIECTBISETCS COTJIACHO TPEOOBAHUAM, MPEABIBISIEMBIM K padoTe,
OMHMCAHHBIM B METOJMYECKHX MaTepuanax. [[puMepHoe BpeMs 3allUThl Ha OJTHOTO
cryneHTa coctaisier 20 MuH.

8 YYUEBHO METOANYECKOE U UHOPOPMALIMOHHOE
OBECIIEYUEHUE IUCIUIIJINHBI)

8.1 Ilepeyenb yueOHOI JuUTepaTypbl, HEOOXOAUMOM /JIS OCBOECHHUSA
AUCHUTTHHBI

IIlayneBa, EBrenns FOpneBHa.

Bononoaroroska m xumus Boasl [TekcT] : yueOHO-MeTOAMYECKOE TTOCOOHeE. - 2-¢
u3., crep. - Cankr-IletepOypr ; Mocksa ; Kpacnomap : Jlaus, 2018. - 102 c. : uin. :
Tabu1. - bubnmorp.: ¢. 101-102 (23 nass.). - ISBN 978-5-8114-2304-0 : 934-00.

Nuxkenepnasi oOuoJiorusi [Tekct] : y4eOHMK : JONYyIIEHO Y4eOHO-
MetoaudeckuM oobenuHeHueM / moxa pex. 0. U. Cyxopykux. - 4-e usm., crep. -
CankT-IletepOypr ; Mocksa ; Kpacuonap : Jlans, 2017. - 343 c., [8] n. wi. : uin. -
bubmmorp.: c. 334-339 (103 nas3s.). - ISBN 978-5-8114-1966-1 : 940-50.

XumMusi BOAbI M MHKpoOHosorusi [Texkcr] : y4eOHO-METOIHUYECKOE
nmoco0re K MPaKTUIECKUM 3aHATHAM / BOpOHEXK. TOC. apXUTEKTyp.-CTPOUT. YH-T ;
cocT. : B. ®@. babkun, B. H. fuenko, E. II. EBceeB. - Boponex : [0. u.], 2016
(Boponex : OTaen onepaTtuBHOM noaurpaduu u3a-Ba yued. JUT. U yued.-MeTO.
noco6uii Boponexckoro 'ACY, 2016). - 96 c. : un. - bubnuorp.: ¢. 85 (7 Ha3B.). -
ISBN 978-5-89040-598-2 : 45-73.




8.2 IlepeyeHb MH(OPMALMOHHBIX TEXHOJOIMH, HMCIOJIb3yeMbIX NpPH
OCYLIECTBJICHUH O00pPa30BaTe/JbHOI0 MpoLecca M0 AMCUMIVIMHE, BKJIKYAs
NepeYyeHb  JHMUEH3HMOHHOIO0  IPOrpaMMHOr0  o0eclneYyeHHs, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOU ceTH «MHTEepHET», COBPEMEHHbIX
Npo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIueH3M0HHOE IPOrpaMMHOe 0hecTievyeHmne

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.

"IIporpammHas cuctema Jijisi OOHaApYKEHUSI TEKCTOBBIX 3aMMCTBOBAHH I B y4€OHBIX
U Hay4yHBIX paboTtax "Axtumnaruar.BY3"".

Mopayne "I[IporpaMMHBIi KOMIUIEKC IIOMCKa TEKCTOBBIX 3aMMCTBOBAHUN B
OTKPBITBIX UCTOYHUKAX CETU UHTEPHET "AHTUILUIaruaT-uHTEpHET"".

Monynbs obecriedeHus] TOHMCKAa TEKCTOBBIX 3aWMCTBOBAaHMM MO KOJUJIEKIIUU
nuccepTanuii u apTopedeparos Poccuiickoit rocynaperBenHom oudimnorexu (PI'B).
Monynb roucka TEKCTOBBIX 3aMMCTBOBAHUM 110 KOJUIEKIIUHA HAYYHOU 3JIEKTPOHHOU
oubnuorexu eLIBRARY.RU.

BecrmuiaTHoe mporpaMMHoe odecriedeHue

7zip.

Adobe Acrobat Reader.

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

Mozilla Firefox.

Notepad++.

Paint.NET.

Pascal ABC.NET.

PDF24 Creator.

PicPick.

WinDjView.

Skype.

Moodle.

OppenOffice.

Trello.

Pecypc nHpopMannoHHO-TEJIEKOMMYHUKAIUOHHOM ceTH « UHTEepHET»
https://old.education.cchgeu.ru//
O6pa3zoBarenbubiii noptan BI'TY



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

CoBpemeHnHbIe PoPeccuoHAIbHbIE 0a3bI JAHHBIX

Tehnari.ru. Texanueckuii popym anpec pecypea: https://www.tehnari.ru/
Masteraero.ru Karanor ueprexeit anpec pecypca: https://masteraero.ru

Crapas TeXHHYECKasl IUTepaTypa ajpec pecypcea:
http://retrolib.narod.ru/book_el.html

Kypuan 30JUNN Anpec pecypcea: http://tehne.com/node/5728

Stroitel.club. Coo0riectBo ctpouTteneii PO agpec pecypca:
http://www.stroitel.club/

Crportnopran.py Aapec pecypcea: https://www.stroyportal.ru/

CrpouTenpHbIi MOpTail — ColMalbHasA CeTh A cTpoutesieid. «Mbl CTpouTenn»
aapec pecypca: http://stroitelnii-portal.ru/.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JJ15
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA
Yueono-nabopamopnoe obopyoosanue

1. YueOHOo-1ab0paTOPHBIA KOMIUIEKC «XUMUSD -ayn. 6421
2. Nonomep H-160 - ayn. 6421

3. Jlabopatopnsrit pH-meTp JIITY-01 - ayn. 6421
4. lllkad ¢ BBHITSIKHON BEHTHIISIITUEH - ayn. 6421
5. JlJaboparopHast XumMuueckas mocyjaa - ayn. 6421
6. AKBaAUCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea odyuenus
1. HoytOyk - oTaen opraHuzaiuu U odbecnedeHus yaeOHOro npoiecca
MenuanpoekTop OporpaMm - OTIE] OpraHu3aluu M oOecreyeHus: y4eOHOro
nporecca

10. METOJIMYECKUE YKA3AHUS JJISI OBYUAIOILIIUXCS MO
OCBOEHUIO JIUCLUTIIMHBI (MOYJIS)

[lo mucummnvHe «XUMUS W MHKPOOHOJIOTHS BOJABD» UYUTAIOTCS JICKIUH,
MPOBOJSITCS MPAKTUUYECKUE 3aHATUS W Ja0OpaTOpHbIe pPaOOTHI, BBITOIHAETCS
KypcoBas paboTa.

OcHOBOM HW3y4YeHMUS JUCUUIUIMHBI SABJSIOTCS JIGKIUHM, HAa KOTOPBIX
U3NIaratoTcsl Hanbosee CyNmeCTBEHHBIE W TPYIHBIE BOIIPOCHI, a TAKKE BOMPOCHI, HE
HaIeAIMNe OTPaKEeHUs B y4eOHOH JTUTEepaType.

[IpakTryeckue 3aHATHS HAMpaBlIE€Hbl HA MPUOOPETEHHE NPAKTUUYECKUX
HaBBIKOB pacyeTa KOHIICHTPAIlMM HCKOMOTO BEIECTBA B BOJIHBIX PACTBOpPAX.
3aHATUS POBOASATCS IMYyTEM PEILICHHS] KOHKPETHBIX 3a/1a4 B ayIUTOPHUHU.

JlaGoparopHbie paOOThI BHIMOJIHAIOTCA HA JIaDOPaTOPHOM OOOpPYAOBaHUU B
COOTBETCTBHUM C METOJIMKAMH, MPUBEACHHBIMU B YKa3aHUSX K BBITIOJIHEHUIO Pa0oT.


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/

Metonnka

METOOUYECKOM TOCOOMH.

BBIMIOJTHEHUSI  KYpPCOBOM  PabOThI

U3JI0XKEHA B
KypcoBOi paOOThI

y4eOHO-

BbeinmonHsATe  ATanbl JOJIDKHBI

CBOCBPEMEHHO U B YCTAaHOBJIICHHBIC CPOKH.
KoHTponbs ycBoeHHsI Marepuana MUCHUTLIAHBI MPOU3BOAUTCS MPOBEPKOKH
KypCOBOM paboOThI, 3aIIUTON KypCOBOW PaOOTHI.

Bun yueOHbIX
3aHATUU

JleaTenbHOCTh CTyIeHTa

Jlexius

Hanucanue KoHCneKTa JIEKIUNA: KPaTKO, CXeMaTHYHO, ITOCJIEJ0BATEILHO
(UKCHUpOBaTh OCHOBHBIC TIOJIOKEHHUS, BBIBOABI, (POPMYIHPOBKH,
0000111eHNs; TTOMeYaTh BaXKHBIE MBICIH, BBIIEIATH KIIIOUEBHIE CJIOBA,
TepMHHBI. [IpoBepKa TEPMHHOB, MOHATUN C MOMOUIBIO SHIIUKIIONEINMN,
ClIOBapeil, CHpPaBOYHMKOB C BBINMCHIBAHUEM TOJKOBAHUH B TETPalb.
O603HaueHue BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHIyemoul mureparype. Ecmm
CaMOCTOSITEJIbHO HE yJaeTcsi pa3oOpaThCcsi B Marepuale, HeoOXO0IUMO
chopMynupoBaTh BOIPOC U 33aJaTh MPEINOJIaBaTENI0 Ha JIEKIIUU UM Ha
MIPAKTUYECKOM 3aHSTHH.

[IpakTnueckoe
3aHsATUC

KoHcniektupoBaHue  peKOMEHAyeMbIX  HCTOYHMKOB. Pabora ¢
KOHCIIEKTOM J'IGKI.[I/IfI, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPpOCaM,
MIPOCMOTp peKOMeHAyeMol smreparypsl. [IpociymmBanue aynno- u
BH/JIEO3aMKCeN 10 33JaHHOM TeMe, BBIIOJIHEHHE pacuyeTHO-TpapruecKux
3aJJaHUH, PEIICHNE 33144 110 AJITOPUTMY.

JlaGopaTtopnas pabota

JlaGopaTopHple  pabOThl  TO3BOJISIIOT ~ HAYYUTHCA  IPUMEHSTH
TEOPETHUYECKUE 3HAHMS, TIOJyYEeHHbIE Ha JIEKIUH TPU PEHICHUN
KOHKPETHBIX 3ama4. YtoObl Hamboyiee parMoHAIbHO W TIOJHO

WCIIOJIh30BaTh BCE BO3MOYKHOCTH J1a00OPATOPHBIX ISl IOJTOTOBKU K HUM
HEOOXOUMO: CIIeyeT pa3o0paTh JISKIUIO N0 COOTBETCTBYIOIICH TeMe,
03HAKOMHTCSI C COOTBETCTBYIOIIUM pa3ie]ioM Y4eOHHKA, MPOpadoTaTh
JIOTIOJTHUTEIIPHYIO JINTEPaTypy M HWCTOYHHMKH, PCEIIMTh 33Ja4d U
BBITOJIHUTD JIPYTUE MMUCbMEHHBIC 3a/IaHMSI.

CamocrosiTenpHas
pabota

CamocrosarenbHas paboTa CTYJEHTOB CHOCOOCTBYET TIJIyOOKOMY
YCBOEHHUS y4eOHOTO MaTepHasa v pa3BUTHIO HABBIKOB CaMO0OOpa30BaHUsI.
CamocTrosrenbHas paboTa Ipearnoiaraet Cieaylolne COCTaBIsAIOIE:

- paboTa ¢ TeKkcTaMu: y4eOHHKaMU, CIIPABOYHUKAMHU, TOTIOIHUTEIHHOM
JUTEpaTypoi, a TaKke MpopaboTKka KOHCIIEKTOB JICKITUH;

- BBINIOJIHEHUE JIOMAIIHUX 33JaHUN U PacyeTOB;

- paboTa HaJ TeMaMU AJIsl CAMOCTOSITENIEHOTO U3Y4EHHUS,

- yqactue B paboTe CTy/IeHYeCKHX HAyYHBIX KOH(PEPEeHUINH, OTUMITHAT;

- IOJrOTOBKA K MPOMEXKYTOYHOM aTTECTAIIHUH.

IloaroroBska k
MIPOMEKYTOYHOU
aTTecTauuu

I'oToBUTECH K HpOMC)KYTOQHOIZ arTecTaluuun CJIICAYCT CUCTEMAaTUYICCKH, B
TCUYCHUC BCCIO0 CEMECTpaA. HMHTeHCuBHAs HNOATOTOBKA JOJDKHA HA4aThCs
HC IO3AHEC, UCM 3a MECAL-II0JITOpPa OO0 HpOMe)I(YTO‘IHOI‘/’I aTTCCTAalluu.
I[aHHLIe nepea 3a4€ToM TpU AHA Bq)q)eKTI/IBHCe BCCT'O UCIIOJIb30BaTh AJIA
IIOBTOPCHUS U CUCTECMAaTU3allu MaTCpraia.




JUCT PETUCTPAIIMUA U3BMEHEHU

ITonmuce
No Hara 3aBEJYIOIIETO
IlepedyeHb BHOCUMBIX U3MEHEHUN | BHECEHUS kadenpoii,

/1 W3MEHEHUM OTBETCTBCHHOM 3a

peanuzanuto OITOIT




