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1. HEJIU U 3AJJAYN TUCIHUITJINHBI
1.1. Hean aucuMnInHbI
DopMUpPOBAHUE 3HAHUN O TUAPOXMMHUU MPUPOJHBIX M CTOYHBIX BOJ,

TEOPE-TUUECKUX OCHOBax XUMHUYECKUX, (bu3uKo- XUMHUYECKUX u
MHUKPOOHOJOTUUECKUX MPOIIECCOB OYUCTKH BOJBI B UCKYCCTBEHHBIX M IMPUPOIHBIX
YCIIOBUSIX.

1.2. 3agauyn ocBOeHHS TUCHUILTHHBI

3a105)KUTh OCHOBBI JJI1 MOHUMAHUS POJU XUMHUUYECKUX U OHMOJOTHYECKUX
NpoIeccoB B (OpMHUPOBAHUU  COCTaBa MPUPOJAHBIX BOJ U  METOIOB
BOJIOMIOITOTOBKM W BOJIOOYMCTKH, OBJIQJICHUSI METOJIaMH KOHTPOJS KadecTBa
NPUPOJHBIX M CTOYHBIX BOJ, a TaKKe€ XHWMHYECKUMH AacleKTaMh METOJI0B
00pabOTKH BOJIBI.

[TpuBUTH HaBBIKU HCIIOJIb30BAHHUS MTOTYYCHHBIX 3HAHUHI B
npo¢eCCUOHATILHON JeATeIbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucrmmuinHa  «XuUMUST W MUKPOOHOJIOTHST  BOJBD»  OTHOCHTCS K
JUCIUIUIMHAM YacTd, GOpMHUPYEMOI yJaCTHUKaMH 0Opa30BaTEIIbHBIX OTHOIICHUM
(mucuuIurHA 10 BBIOOPY) OsoKa b1.

3. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110
JAUCHUIIJIMHE

[Ipotiecc w3yueHuss IUCHUIUTUHBI «XUMHS M MHKPOOHOJOTHS BOJBI»
HarpasjeH Ha (POPMUPOBAHUE CIECTYIOUIUX KOMIIETEHIIUI:

[IK-8 - CnocobeH ydacTBOBaTh B HAyYHBIX MCCIIEIOBAaHUAX B O0JIACTH
IpUPOA000YCTPOICTBA M BOJIOMOJIB30BAHUS C YYETOM HOPMATUBHOI'O IMPAaBOBOTO
perynupoBaHus B cpepe MHTEIUIEKTYaIbHOW COOCTBEHHOCTH

I1K-9 - ['0TOB K 3KOJIOTHYECKOMN YKCIIEPTU3E TPOCKTOB

Pe3yabTaThl 00yueHus, XapaKkTepu3yoimue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

[1K-8 3HaTh OCHOBHBIE CBOMCTBA BOJbI, 3aKOHBI PAa3BUTHSA
YKVBBIX OPTaHU3MOB B IPUPOJE U NPUHIMUIIBI DYKOJIOTHH.
YMeTp aHanu3upoBaTh MHGOPMALMIO ISl HAYYHBIX
UCCIIEIOBaHUM B  00JACTH NpPHUPOI0O0YCTpOMCTBA U
BOJOIOJIb30BaHUSI M IIOATOTOBKM MAaTE€pUANIOB IS
(OopMUPOBaHUS UHTEIJIEKTYAJIbHOM COOCTBEHHOCTH
Brnagerr HaBbikamMu TpOBEACHHS PAaOOT MO MOATOTOBKE
MaTepuaJioB K  OQOPMJIEHUIO  WHTEJUIEKTYaJbHOM
COOCTBEHHOCTH

[1K-9 3HaTh 3aKOHBI IPUPOJIbI, OCHOBBI KOJIOTUH, PA3BUTHE
IIPOLIECCOB B JKUBOU M HEXKMBOW MPUPOJIE, SIKOCHCTEMAX
YMeTh NpUMEHATh 3HaHUS 3aKOHOB TIPUPO/IbI, OCHOB
HKOJIOTUU M MUKPOOUOJIOTHY JIJIsI CO3/IAaHUS U OIICHKU




IIPOCKTOB
BHaI[CTB SHAHUAMHA U YMCHUAMU, HpI/IO6peTGHHBIMI/I IIpu
OCBOCHHHU THUCHHUIIIMHBI JJIA AKOJIOTUYECKOMN 9KCIICPTU3BI
IIPOCKTOB

4. OFBEM JUCIUIIJINHBI
OOmrast TPyIOEMKOCTh AUCIUIUIMHBI «XHMHS W MHKPOOHOJIOTHS BOJIBI»
cocraBisier 4 3.€.
Pacnpenenenuie Tpy0eMKOCTH TUCIUIUIMHBI 110 BUAaM 3aHITUN
o4yHasi popma 00yueHust

Cemectp
Buabl yueGHOM paboThl Beero bl
4acoB 3

AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom yucie:
Jlekumu 36 36
[Tpaktuueckue 3ausarus (113) 18 18
JlabopaTopHsbie paboTsl (JIP) 18 18
CamocrosiTesqibHas pabora 72 72
KypcoBas padora + +
Bu bl TpOMEKYTOYHOM aTTECTALINU - 3a4ET + +
OO6mas TPy 10€MKOCTb:
aKaJeMHUUYECKHE Yachl 144 144
3a4.e]1. 4 4

5. COAEP KAHUE JUCIHUIITIMHBI (MO Y JISA)
5.1 Copep:xanue pa3aejioB JUCUMIUVIMHBI M pacnpeaeieHue
TPYAOEMKOCTH 10 BUAAM 3aHATHI

ouyHasi popma 00yyeHust

e Bcero

HaumeHoBaHHUE TeMBI Cogepxanue pasjiena Texy | P2 [J/ab. | CP
n/n P P " sam |sam | C

qac

Ouszuko-xumudeck | CTpoeHne MOJEKYJIbI BOJIEL.
e cBoiicTBa BoAbl |Duznueckue u XUMUYECKUE

¥ BOJHEBIX cBorictBa BOABl. Poib ee
pacTBOPOB aHOMAJIHH TS )KU3HUA OMOochephl.
PactBOpuMOCTB Pa3ITUIHBIX
BenectB B Boje. CrocoObl
BBIPKCHUS KOHIICHTpAIuu| 12 6 6 |24 48
pacTBOPOB. Bnusanaue
PacTBOPEHHBIX BEIIIECCTB Ha
CBOIiCTBA PacTBOPOB:
TeMreparypa KUTICHUS,

3aMCp3aHud, peaKknus CpcCabI,
OKHUCJIIUTCIbHO-BOCCTAHOBUTCIIb-H




bIC TIPOLIECCHI.

Xumus TIPUPOJTHBIX BOJI.
OcobeHnHnocTn XAMHYCCKOTO
CcoCTaBa MNPHUPOJIHBIX BOJ U
ycinoBuss  ero  (hOpMHUPOBAHUS.
Knaccuduxanuss npumecedl Ha
OCHOBE WX (ha30BO-TUCIIEPCHOTO
cocrosHus, Iloka3arenn kadyecTBa

BO/JIbI
PU3UKO-XUMUYECK | Y TaJIeHUe U3 BOJBI B3BEIIECHHBIX
1€ OCHOBBI 151 KOJUJTOMTHBIX MIPUMECEH.
TexHosornueckux |Kmaccudukanus U CBOWCTBA
IIPOLIECCOB reTepOreHHbIX JUCIIEPCHBIX
O0TpabOTKH CHUCTEM. AncopOuus u
IIPUPOJHBIX BOJ [[IOBEPXHOCTHO-aKTHUBHBIE

BEIECTBA. DakTopsI
arperaTuBHOMN YCTOWYHUBOCTH

KOJUIOUJIHBIX CUCTEM.
OO6paboTka BOJIBI
KOAryJsiHTaMH. OnrtumaneHas
1032 KOAryJsiHTa,
KOaryJIMpOBAHUE c

noAenaynBanueM. KoarysaHTsl
U TpeOOBaHUs, MPEABABISIEMbIE K
HUM. DIOKYJISIHTBI MU MEXaHU3M
150, JCUCTBUSL.
DIEKTPOKOAryIsALHs.

OU3UKO-XUMUYECKUE  OCHOBBI
YIAJIEHUS U3 BOJbI PACTBOPEHHBIX
npumeceil.  JXecTtkocTe  BOJBI,
BUJIBl KECTKOCTH W E€IUHHUILIBI €€
M3MEPEHMUS. Ywmsiruenue 51
o0ecconBaHue BOJIBI
bU3UYECKUMHU, XUMUYECKUMHU U
(PUBHKO-XMMUYECKHUMH METOJAMH.
MexaHn3M ¥ 3aKOHOMEPHOCTH
MOHHOTO O00OMeHa, pereHepauus
VOHUTOB.

VY nanenue u3 BO/JIBI
PacTBOPEHHBIX rasos,
COCIMHEHMI JKelle3a, MapraHua,
KPEMHUS,  paJUOAaKTUBHBIX U
MOBEPXHOCTHO-aKTUBHBIX
BEILIECTB. dTOopHUpOBaHKE u
nehTOpUpOBAHNE BOIBI.

12

24

48




OU3UKO-XUMUYECKUE  OCHOBBI
IIPOLIECCOB o0e33apaxuBaHus
BOJIBI. PearenTtHoe
obe33apakiBaHUE.
XnopupoBaHue,  XJOPUPYIOUTUE
pearcHTHI, MEXaHU3M
00€33apaXUBAIONIETO  JICUCTBUS.
AKTHUBHBII XJIOp, XJIOPOEMKOCTb
BOJIbI, METOJIBI XJIOPHPOBAHUAI.
O3oHupoOBaHuE BO/IBL.
OnuroauHamus. TexHuka
Ooe3omacHOoCTU TpuU  paboTe ¢
00e33apaxuBaIOIIUMHU
CpencTBamu.

duznueckue METO/IbI
o00e33apakrBaHUs.
CpaBHUTENIbHASL OILIEHKAa METOIOB
o0e33apakrBaHuUsl, ux
3 PEKTUBHOCTH U SKOHOMHUKHU.
Xumus CTOYHBIX BOJI.
Knaccudukanus CTOYHBIX BOSI.
XapakTepucTrKa OCHOBHBIX
npuMecei OBITOBBIX u
MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
[TokazaTenu 3arpsi3HEHHOCTHU
CTOYHBIX BOJl, OCHOBHBIC BU/IBI
aHanu3a u HopMbl TTJIK.
DU3NKO-XUMUYECKUE OCHOBBI
MIPOIIECCOB  0O0PaOOTKH CTOYHBIX
BOJI. PereneparuBHbie u
JECTPYKTHBHBIE METOJIBI OYHUCTKH
UX OCOOCHHOCTH U  00JacTu

IIPUMEHEHUSL. Ponp
pEreHepaTUBHBIX ~ METOJIOB B
pazpaboTke HOBBIX BUJIOB
0€30TXOHBIX TEXHOJIOTUH.
Ob6m1as Muxkpodnopa YyeJoBeKa u
MUKpPOOHOJIOTUS  |[KUBOTHBIX. [laTorennsie
MUKpPOOPraHU3Mbl M WHOEKIUH,
pacnpoCTpaHIOLIUECS yepes
BOJY. CanutapHo-| 12 24 | 48

MOKa3aTeIbHbIE MUKPOOPTaHU3MBI
BOJIBI u TpeOOBaHMS,
MIPEIBSBISICMbBIC K HHM.
Kousn-tecT. CaHuTapHO —




SIMMUICMHOJJIOINICCKasa OIIaCHOCTD
CTOYHBIX BOJ. COI_II/IaHBHaSI,
9KOHOMHYCCKOC H  CAHHUTApHOC
3HA4YCHHUEC OYHMCTHBIX COOpY)KGHPIﬁ,
BOJOIIPOBOAA U KaHAJIN3AllWUH.

[Ipoueccnr 3arpsI3HEHUSA u
CaMOOYMIIICHUS BOJIOEMOB.
DKOJOTUYECKHUE CHUCTEMBI
MPECHBIX MOBEPXHOCTHBIX
BOJIOEMOB. Xapakrep u
HUCTOYHUKH 3arps3HEHUS,
MEPBUYHOE U BTOPUYHOE

3arpsi3HeHUEe  BOJOEMOB.  Pousb
OMOJOTMYECKMX  JJICMEHTOB B
nporeccax HBTPOPUKALINU.
Cucrema canpoOHOCTH U €€
MIPYMEHEHUE JJIs1 OLICHKU CTETCHU
3arpsi3HEHUSI BOJ.

[Tpoueccnr CaMOOYHIIICHUS
BOJOEMOB. Bansganue
TUAPOOMOHTOB HA KAY€CTBO BOJIBI
u  paboTy THUAPOTEXHUUYECKUX
coopyxenui. IIpenorBpamenue

OonooOpacTaHU.

Ponp MuKpoopraHusMoB B Ipoleccax
OYHUCTKH CTOYHBIX BOJ. brnoxnmMmueckoe
OKHCJICHHE OpraHMYeCKUX BEIIECTB B
a’poOHBIX YCIIOBUSAX. Mukpodiopa u
MHKpodayHa  aKTHMBHOTO  Wia |
OMOIUICHKH, (DaKTOPBI, OMPEICIITIOIINE
uX.

YcaoBust paboThl a’poTEHKA U

onodmpTpa, KOHTPOJIL KadecTBa

OUMIIAEMOM BOJBI 51
s pexTuBHOCTH paboThI
OYMCTHBIX COOpYKEHUHU.

IlouBeHHBIC MCTOIbI O4YHCTKH
CTOYHBIX BO/.

brnoxummyeckoe OKMCJICHHE
OPraHUYECKUX BEIICCTB B
a’pOOHBIX YCIJIOBUSIX.
ITocaenoBaTeabHOCTD

pa3I0KEHUA CJIOKHBIX
OPraHUYECKUX BEIICCTB B
aHa’POOHBIX YCIIOBUSAX.

OnTuMasbHbIC YCJIOBUA




CyIICCTBOBAHUA

MHKpPOOPTaHU3MOB,
OCYIIIECTBIISIOIINX mporecc
OpOXKeHUs. OcHOBHBIE

COOpYXKEeHMsI i CcOpakKuBaHUs
ocajgka. bakrepuonornueckuii u
TeJIbMUHTOJIOTUYECKUH KOHTPOJIb
CTENIEHU 00€3BpEKEHHOCTH
ocaJKa.

HUroro| 36 18 18 | 72 | 144

5.2 IlepeveHb 1a00paTOPHBIX padoT
Nor.m. HaumenoBanue 1ab0paTopHOit paboOThI K-Bo yacos

Texnuka Oe3zomacHOCTM M TIpaBuia paboTel B | 4
XUMHUYECKON 1ab0opaTopuH. Pusnueckue
[OKa3aTesIu KauyecTBa BOJBI.

OmnpeneneHne LBETHOCTH U MYTHOCTH METOJOM
dhoTomeTpun

OCHOBBI KOJIMYECTBEHHOTO aHanu3a. OnpezaencHue

2 4
KHACJIOTHOCTH U I[EJIOYHOCTH BOIBI
3 Omnpenenenue XJIOPUA-HOHOB METOJIOM | 4
apreHTOMETPHUH
4
4 Omnpenenenue KeCTKOCTU U YMSATYEHHUE BOJIBI.
2
5 OCHOBBI MUKPOOHOJIOTUH

6. IPUMEPHAS TEMATUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4yeOHBIM IUJIAHOM  OCBOCHHUE  JMCLHUILUIMHbI
IpeIyCMaTpUBAET BBHIMIOJHEHHE KypCOBOW paboThl B 3 ceMecTpe Hisi OYHOM
dbopmbl 00yUEeHHUSI.

[IpumepHass TemMaTuKa KypcoBOM paOoThl: «['paBUMETpHUUECKHE METOJbI
aHaJIn3a BOJbI»

3agaun, peraeMble IPHU BBIIIOJHEHUH KYpCOBOU padOThI:

* aHAJIM3 COBPEMEHHBIX JIMTEPATYPHBIX JAaHHBIX 110 TEME;

* IOCTPOEHHE paboyeil TUIOTE3bI;

* IOJIy9€HUE PE3YTBTATOB, UX 00pabOTKa U OOCYKICHHE.

KypcoBass pabora Bkmouar B cebs Tpaduueckyro 49acTh W
PacUeTHO-TIOSICHUTENbHYIO 3aITUCKY.

7. OUEHOYHBIE MATEPHUAUJIbI 1JIS ITPOBEAEHUS
INPOMEXYTOUYHOMN ATTECTAIIMU OBYUYAIOIIIUXCS O
JANCIHUIIJIMHE

7.1. Onucanne nmokasarejed M KPUTEPHEB OLCHUBAHHWS KOMIIETEHIIUIA
Ha Pa3JIMYHbIX 3Tanax ux GopMHUPOBaHMS, ONTUCAHHE LKA OLCHUBAHUS




7.1.1 DTan TeKymero KOHTPOoJst

Pe3y.]'IBTaTI)I TCKYILICTO KOHTPOJIA 3HAHUM M MEXCECCHUOHHOU aTTcCTalun

OLOCHUBAIOTC I10 CHGI[YIOIHeﬁ CHCTCMC:
«aTTCCTOBAH»,
«HC aTTCCTOBAH».

Pe3yabTaThl 00y4enus,

Komne- XapaKTepHu3ylolue Kpurtepuu ATTeCTOBAH He
TEHIHUS ¢(hopMHPOBAHHOCTH OLICHUBAHUA aTTeCTOBaH
KOMIICTCHIIUA
I1K-8 3HaTh ocHOBHbIe|OTueT 1abopaTopHBIX padoT, Beinonnenue | HeBbimonne
CBOHCTBa BOJBI, 3aKOHBI|CAMOCTOSATEIbHAS paboTa paboT B cpok, | Hme pabor B
pa3BUTHSA HKHMBBIX IIPeSyCMOTPEHHBI CPOK,
OpPraHU3MOB B NPUPOAE U i B pabounx | mpemycMmoTp
MPHHIUIBI SKOIOTHH. porpamMmmax €HHBIN B
pabounx
IporpamMmMax
YMmers  aHanu3upoBath|OTdeT 1ab0paTOpPHEIX padoT, Bemonnenne | HeBbimonne
nHpopMannIo JULsi|caMocCTosITeNIbHAsE paboTa paboT B cpok, | Hue pabor B
Hay4YHBIX HCCIEIOBaHUMN IIPEyCMOTPEHHBI CPOK,
B o0actu i B pabouux | mpemycMoOTp
pUPOI000YCTPONCTBA | IporpamMmax EHHBIH B
BOJIOTIONB30BaHUS " pabounx
MOJIrOTOBKH MAaTEpHaNoB porpamMmmax
Ui (opMupoBanus
HHTEIUIEKTYaIbHON
CcOOCTBEHHOCTH
Bnanets HaBbIKaMu|OTYeT J1Ta0OPATOPHBIX PadOT, Brinonxenue Hesrinonne
NPOBEICHUS. PaboT Io|caMocTosATeNbHAS paboTa paboT B cpok, | Hue pabor B
MOJrOTOBKE MAaTEpHaNOB IIPeSyCMOTPEHHBI CPOK,
K odopmiiernio i B pabounx | mpemycMmoTp
HHTEJUICKTYaJIbHOI porpammax CHHBIN B
COOCTBEHHOCTH pabounx
IporpamMmMax
IIK-9 3HaTh 3aKOHKI IPUPOH], |OTUeT 1ab0paTOPHEBIX PadoT, Brinonnenue | HeBbimonne
OCHOBBI KOJIOTHH, caMmocCTosTelbHas paboTa paboT B cpok, | Hue pabor B
pa3BUTHE MPOIIECCOB B IIPeyCMOTPEHHBI CPOK,
JKUBOW U HEXKUBOU i B pabounx NPEeIyCMOTp
MIPUPOJIE, IKOCUCTEMAX IporpamMmax EHHBIH B
pabounx
IIporpamMmax
YMeTps IpUMEHSATh Otyer 1abopaTopHBIX padoT, Beinonnenue | HeBbimonne
3HaHUS 3aKOHOB caMmocTosTeNnbHas padboTa paboT B cpok, | Hue pabor B
MPHPOJBI, OCHOB IIPeSyCMOTPEHHBI CPOK,
9KOJIOTHH U i B pabounx | mpemycMmoTp
MHUKPOOHOJIOTHH IS porpamMmax €HHBIN B
CO3/1aHUs U OLEHKU pabounx
IIPOEKTOB IporpamMmMax
BrnaneTts 3HaHUAMU H Otuer 1abopaTopHBIX padoT, Bemonnenne | HeBbimonne
YMCHUSMH, caMoCTOsATeNIbHAs paboTa paboT B CpOK, | HUE paboT B
MPUOOPETEHHBIMHU TIPH IIPEeyCMOTPEHHBI CPOK,
OCBOCHHMH AUCIUIIIUHEI i B pabounx |mpemycMoTp
JUTS HKOJIOTHYECKOH IporpamMmax SHHBIH B
9KCIEPTHU3BI IIPOCKTOB pabounx
IporpamMMax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI
Pesynbrars

ceMecTpe 715t O4HOM (opMbl 00YUEHHS TI0 TBYXOAJIILHOM CUCTEME:

«3a4TCHO»
«HEC 3a4YTCHO»

IIPOMEXKYTOYHOIO KOHTPOJISI 3HAHUM OLECHHMBAKOTCA B 3




PesyabTaTsl 00yueHus,
Komme- XapaKTepHu3ylolIue Kpurepuu 3auTeno He 3aureno
TEeHIHS copmMupoBaHHOCTH OlleHUBAaHHUSA
KOMIICTCHITUA
TIK-8 3Hathb ocHOBHEIE| TecT, 3ammuTa KypcoBOH paOOTHI Brinonnenue | Bemmonanenu
CBOWCTBA BOJIbI, 3aKOHBI tecta Ha 70-100%| e meHee
pa3BUTHA KHUBBIX 70%
OpPTaHHU3MOB B MPUPOAE U
IIPUHIUIIBI 3KOJIOTHH.
YMmers  aHanu3upoBath|PemieHne craHnapTHBIX npakTudeckux | IIpomemoncTpupo | 3amauum He
nHpopManuIo Ui |3amay Ba H BEPHBIH X0 | peIeHsl
Hay4YHBIX HCCIEIOBaHUMN pelieHus B
B obxactu OOJBIIMHCTBE
IpUpO000yCTPONCTBa U 3a1a4
BOJIOTIONB30BaHUS 31
MOJIrOTOBKH MAaTEpHaNoB
Ui ¢dbopMupoBaHus
HHTEIUIEKTyaabHON
COOCTBEHHOCTH
Bnanets HaBbIKaMH|Pelenre npukinagHeIX 3a1a4d B IIponemonctpupo | 3amaun He
MpoBeAeHUs padOT  MO|KOHKPETHOU MpeAMETHOMH 0bmacTu Ba H BEpHBIN XOJ | pEIICHbI
MOJITOTOBKE MAaTepUaloB peIieHus B
K 0 OpPMIICHHIO OOJIBIIIMHCTBE
HHTEJUICKTYaJIbHOI 3a1a4y
COOCTBEHHOCTH
I1K-9 3HaTh 3aKOHBI IpUposl, |Tect, 3amuTa KypcoBoi paboThI Beinosinenue | Bemonnenu
OCHOBBI 3KOJIOTHH, tecta Ha 70-100%| e meHee
pasBuTHE MIPOLIECCOB B 70%
JKUBOM U HEXUBOU
IMPHPOJE, IKOCUCTEMAX
YMeTps IpUMEHSATh Pemenue crannapTHeIx npaktudeckux | IIponemoncTpupo | 3amauu He
3HaHUS 3aKOHOB 3a1a4 Ba H BEPHBI X07 | peIeHbI
MPHPOJBI, OCHOB pelieHus B
9KOJIOTHH U OOJIBIIMHCTBE
MHUKPOOHOJIOTHH IS 3a1a4
CO3/1aHUs U OLEHKU
IIPOEKTOB
BrnaneTts 3HaHUAMU H Pemenne npukiagHeIX 3a1a4 B IIponemonctpupo | 3amaun He
YMEHUSAMH, KOHKPETHOH IpeaAMeTHOH obmactu Ba H BEPHBIU X0 | pELICHBI
PUOOPETEHHBIMHU TIPH peIieHus B
OCBOCHHMH AUCIUIIIUHEI OOJIBILIHCTBE
TIS1 DKOJIOTHYECKOM 3a7a4
9KCHEPTHU3BI IPOCKTOB
7.2 IlpumepHbIii  NepeyeHb OIEHOYHBIX CPeACTB  (THUIOBBIE

KOHTPOJIbHBbIE 32JaHUS1 WJIH HMHbIe MaTepHaJibl, He00X0AUMMbIe IJIs1 OLEHKHU
3HAHUI, YME€HHUI, HABBIKOB U (MJIM) ONBITA AeSITEJILHOCTH)

7.2.1

IIpumepHbIi

TEeCTHPOBAHUIO
He npedycmompeno yuebnuvim nianom
7.2.2 llpumepHbId NepevYeHb 3aJaHUM Ui PeELICHUs] CTAHAAPTHBIX

3aJgavd

nepeveHb

3ajaHuH

JJISA

noaAroToBKMu K

3apauya 1. Kakas macca KNO; Bbigenutcs u3 pactBopa maccoit 1,344 kr,

naceimennoro npu 80°C u oxnaxaennoro no 10°C, eciu pacTBOPUMOCTH COJIH
P ATUX TeMIepaTypax COOTBETCTBEHHO paBHa 169 u 21,2 r? KakoBa Oyzaet npu
HTOM MacCOBasi 10JIs1 TOTEPh COJIH?

Pemienue



Hcxons u3 pactBopumoctd KNO; mpu 80°C, HalizieM coCTaB HAaCBIIIEHHOTO
IIpU 3TOM TeMIepaType pacTBopa:

100 r Bomel pactBopsitor 169 r KNOs3 , T.e. oOmas macca pactBopa
cocTaBisieT 269 r, oTCr0/1a CIEaYET, UTO

269 pactBOpa comepxkar 169 r conn,

1344 pacTtBOpa conepxkar X T COJH,

_ 1344 169
269

X = 844,4 r KNO:s.

Macca Boasl B HachkimeHHOM pactBope KNO; mpu 80°C Oymer pasHa
1344 - 844,4 = 499,6 (7).

Ipu oxmaxaennu g0 10°C pacTBOp CTaHET MEPECHIICHHBIM W W3 HETO
BbAeATCA CTOAbKO KNOj; , 4TO pacTBOp HNpUAET B pPaBHOBECHUE, T.€. CTAHET
HACBHIIIEHHBLIM B HOBBIX yCJIOBHsX. 3Has pactBopuMocth KNOs mpu 10°C,
3aMuIIeM

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

_ 499,6 21,2
100

Y =105,9 r KNO;,

rae Y — 5TO colep:KaHue PACTBOPEHHOTO BEIIECTBA IOCIE OXJIAXIEHUS PACTBOPA
ot 80°C no 10°C.

3HAYMT MPH OXJIAXKICHUH HCXOAHOro HaceimeHHoro mpu 80°C pacrtBopa
KNOs3 10 10°C u3 nero Bemmager 844.4 - 105,9 = 738,5 r conu.

llomepu conu npu nepexpucmaniuzayuu, m.e. KOAUYeCmeo co.iu, Komopoe
ocmanemcs 8 pacmeope, cocmasam Z %. Cocmagum nponopyuio u peuum eé:

84441 - 100 %,
10591 - Z%,
_105,9 100 _

7Z="""""—125%
8444

3agaua 2. B maceimennom mpu 90°C pacrBope K>CrO; maccoBast moiist
comu coctaBisaer 45,2%. Paccuuraiite pactBopumocts KoCr,O; mpu  atoi



TeMIIepaType.
Pemenne

3Hast KOHIIEHTpaIHIo HackieHHoro mpu 90°C pacTBopa COJM, HAXOIUM, YTO
100 r pactBopa coxepxkar 45,2 v comu u 100 - 45,2 = 54,8 r Boabl, TOrAa
pacTBOPUMOCTH f, T.€. coaepkanue coiu B 100 T BOJibI, COCTaBUT

90° _ 45,2 100

548 =82,5T.

6

3agaya 3. CKOJIBKO HYXHO B35Th BOABI W TeXHUYECKOTO Alx(SO4)3,
conepxamiero 10% mnpumeceit, uToOsl moayduth 200 T YUCTOM COJHM, €cliu ee

0 0
KO2(pUIIMEHTHI paCTBOPUMOCTH COOTBETCTBEHHO PaBHBI ¢l00 =145ru ¢% =
55.
Pemenune

[Tpu xpuctammuzamuu Alx(SO4); cornacHo koadduireHTam
pacTBOPUMOCTH M3 Kax X 100 I BoIbI, HACKIIEHHBIX coubio pu 100°C, a 3aTeM
oxJaxaeHHbIX 10 25°C, Beiaensgercs

145-55=90 r comm.

Heo6xonumyro Maccy Bojibl s moiaydeHust 200 T OUnIeHHONH COTu
paccyuTaem:

90 r comm Beimensercas u3 100 r HO,

200 r comu  BBIICIACTCA U3 X r HyO,

200 100
X="0 2 =2222T.
90 o

OrmpezessieM Maccy COJIM, Hachlmaronryo 222,2 v Boas! mpu 100°C:

100 r Bombr  pactBOpsitoT 145 r conn,

222,2 T BOJBI PACTBOPSIOT Y r conn,
y=222218 oo
100

Ecin ydecTp conepkaHue MNpuMeced, TO I TMOJIY4YEHHs 3aJaHHOTO
KOJIMYECTBA YNCTOM COJIM HYXKHO B35Th Z T TEXHUUECKOTO Cyb(aTa alfOMUHHUS.



322,2 T ounieHHOM coiau cocTaBisiioT  90%,

Z T Texundeckou coau  coctaBisaror  100%,

3222 100

Z =358 r.
90

3anaua 4. Beruncinre pH pacTtBopa ruipokcnia KalbLys ¢ MOJIIPHOM
koHuentpanuent 0,005 mons/n, cunrtas nucconuanuio Ca(OH); OITHOM.

Pemenue. pH = - 1g [H"]. 'uapokcua KanbLys Py AUCCOLUAIIMNA 00pa3yeT HOHBI
KaJIbIMA U THAPOKCUIA-UOHBI. KoHnieHTpanus noHoB OH™ cBsA3aHa ¢ KOHUEHTpaIuen
noHOB H* MOHHBIM MPOM3BEICHNUEM BOIBI:

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

W3 ypasuenus muccounanuu Ca(OH), <« Ca’t + 20H cnenyer, uro [OH]
=2 [Ca(OH)2] =2 - 0,005 = 0,01 monb/m.

[H']=10"40,01 = 102 mons/m; pH = - 1g 10712 = 12.

3amauya 5. BoaopoHblii [OKa3aTeyib  PacTBOpa a30TUCTOM KHUCIIOTHI
pH=3, crenens aucconuanuu o = 0,01. Beraucaure mossipHOCTh (Cy) KUCIOTHI.

Pemenne. Tak xak BomoOpoaHbIH mokazarens pH = - 1g [H'], TO
[HT] = 10°H = 10" 3 mons/n. Y3 ypaBHEHMs AMCCOILMAIMH A30THCTON KHCIOTHI
HNO; A H + NOy, cieayer, uro  [H'] = [HNO:2]mccon. = 1073. 13

BbIpakeHHSI 00 = [HNO2]muccon / [HNO2]osm. clIEIyET, 9TO

3anaua 6. Kakue u3 nmpuBenenubix coneid — FeSO4, KCI, NH4NO; —
noABeprarorcs ruiposn3sy? CocraBpTe MOJIEKYISPHBIE U MOJIEKYJISIPHO-HOHHBIE
YpaBHEHUS THIPOJIA3a coied. Kakyro peakiuio cpeibl UMEIOT 3T PACTBOPHI?

Pemenue.

Connr FeSO4 o0pasoBana aByx3apsaHbIM HOHOM Fe?™ ciaboro ocHoBaHus
Fe(OH): u wonom S04 cuusHON kucnoTel H,SO4. I'maponus Takoi cosu
IpOTEKaeT B JBE CTyNeHWH. [lo mepBoil CTymeHHM HOHBI Fe?" CBs3BIBAIOT
runpokcua-uonbl OH™ Bogel B Manoaucconuupytommii non FeOH', mpu stom

noHbl H' HakarumBaroTcs, U pacTBOp HpuUOOpeTaeT KHUCIYIO peakiuio, T.e. pH <
7.

2FeSO4 + 2HOH < (FeOH)>S0O4 + H>S0,



2Fe’" + 28504 + 2HOH < 2FeOH" + SO4*+2H" + SO/
Fe’* + HOH < FeOH' + H*

FI/II[pOJII/IB B OOBIYHBIX YCIOBUAX IIPOTCKACT, I''IABHBIM 06p2130M, I10
HepBOﬁ CTYIICHH. Paz06aBienue PaCTBOpa U IIOBLIIICHNUC TCMIICPATYPhI
YCHUJIMBACT THAPOJIN3 U O6YCJIOBJII/IB36T €T0 BTOPYIO CTYIICHD!

(FeOH),SO0, + 2HOH «> 2Fe(OH); + HaSO,
2FeOH" + SO, + 2HOH < 2Fe(OH); + 2H* + SO/
FeOH* + HOH < Fe(OH)> + H*

Na>SO3 obOpazoBana cuiabHbIM ocHOBaHMEeM NaOH u cnaboil 1ByXOCHOBHOM
kuciaoroii  H>SO;. Tuaponus 00ycIOBIMBAIOT —AByX3apsaHble HOHBI SOz,
['uaponan3 NpakTUYECKU OTPAHUYUBAETCS NIEPBOM CTYIIEHBIO:

Na>SO; + HOH < NaOH + NaHSO;
2Na* + SO3* + HOH <> Na* + OH + Na* + HSOs
SO3> + HOH <~ OH + HSO3~

Bropas crynens ruaponusa conu Na;SO3 BeIpakaeTcsi ypaBHEHUEM

NaHSO3; + HOH < NaOH + H>SO;
Na* + HSOs + HOH < Na* + OH + H>S0;
HSOs + HOH < OH + H>S0;

Housr SO3% cBsA3bIBalOT HOHBI H™ B MAJIOIMCCOLMUPYIOIIUE HOHEI, IIPH 3TOM
TUJIPOKCUA-UOHBI HAKAIUIMBAKOTCS B PACTBOPE, U €r0 CpeAa CTABUTCS LIEIOYHOM,
T.. pH >7.

Conmp NH4NO, o6paszoBana cnabeiM ocHoBanmeM NHsOH wu cnaboi
kucioroir HNO::

Karnon NHy4" cBs3piBaeT rugpokcua-uon OH-, 00paszys cimaboe ocHOBaHUE
NH4OH, annon NOs™ cBsi3piBaeT noHBI H' B cradyro kucinoty HNO,.

NH/NO, + HOH— NH,OH + HNO:
NH;* + NO, + HOH — NH,OH + HNO:

Peakuuio pacTBopa MOXKHO OINPENETUTh, CPABHUB KOHCTAHThI AMCCOLIMAIIUN
clabbIX BIEKTPOIUTOB - MpoaykToB ruapoinsa: Ko (HNO2) =5,1-104;

K, (NHsOH) = 1,77 - 10 . Tak xak NHsOH Gosee cinaGblii 3JIEKTPOINT, TO B
pacTBope n30bITOK HOHOB H, 1 peakius pactBopa kucnas ( pH <7 ).



Conp KCI obpazoBana cuiabHbiM ocHOBaHHeM KOH wu cuiibHOM KuCIOTOM
HCI. Monsr Na* He MOT'YT CBSI3aTh THJIPOKCUA-HOHBI, @ HOHBI Cl- HE MOTYT CBSI3aTh
noHel H' BomplL.DTa coib THApOIM3Y HE mojaBepraercsa. Peakuus pactBopa
HeWTpaybHas, T.€. pH = 7.

3agaua 7. Onpenenure maccoByto A0t (%) pacTBopa COJNITHONU KUCIIOTHI,
coxepxkamiero 27,2 r HCI B 250 mut pactBopa (p = 1,05 r/cm?).

Pemrenune
MaccoBas 10Jis1 COJISTHOM KUCTIOTHI B paCTBOPE paBHA:
© = (Micri/Mp-pa) ~100, %05 Mppa = Vppa® Pp-pa.

m,_,, 100 27,2100

_ =10,34%.
Vopa € 250 1,05

Orcrona crmenyer: m=

3amaya 8. Kakoii o0beM pacTBOpa CEepHOM KHUCIOTHI ¢ MaccoBOM aoneit 8 %
U TWIOTHOCTBIO 1,14 r/cM® HyXHO B3sITH 111 TIpUroToBieHus 250 M pacTBopa ¢
MoJisipHON KoHIeHTpauueil 0,5 Monb/n? Onpenenute MOJSPHYIO KOHLUEHTPALUIO
HKBUBAJICHTA IIPUTOTOBJIEHHOIO PacTBOpA.

Pemenune

Paccuntaem maccy H2SOs, KOTOpYI0 HEOOXOIUMO B3SITh, YUTOOBI
npurotoButs 250 M 0,5 M pacTtBopa:

1 1 pactBopa H>SO4 conepxut 0,5 MOJIb KHUCIIOTBHI,

0,25 n pactBopa H2SO4 comepxaT n MOJIb KMCIIOTHI, OTCIOAA

0,5 0,25
n—-—--—w 8} /-~

] =0,125m01mp, IMH:S0: =n - MH,50, = 0,125 - 98= 12,25 1.

JIisi TpUroTOBIIGHHUS PacTBOpa 3aJlaHHOM KOHIIGHTPAIMU HCIONb3YeTCs
pacTBOp KHUCIOTHI C MacCOBOM foneit 8 %, T.e.

100 r ucxognoro pactBopa cogepxkar 8 T HaSOq,
X 1 pactBopa OyayT coaepxkath Heooxoaumbie 12,25 r HoSO4, Torma

12,25 100

X 8

=153,125T.

_ My 153,125 _
Vncx. p-pa cp_pa 1, 14 134,32 MII.




[TockonbKy TpUroTOBIEHHBINH pacTBOp coaepxkut 0,5 monb H2SO4B 1 71, a
IH,804 = 1/2°-M H,804, TO C5H,80, =2 - Cy H:50.= 0,5 - 2 =1 Moib 5KB/1.

3amaya 9. Yemy paBHa MoOJSIpHas KOHILICHTpAMsT W MOJSpHas
KOHIIGHTpAIusi SKBUBAJEHTa pacTBopa cyibpaTra MeId C MacCOBOM JoJiei
pacTBOpeHHOro BemecTBa 15 % u muorHocTho 1,06 1/ cM?? Paccuuraiite TUTp
3TOTO pacTBOpa.

Pemenue

JUist onpeneneHuss MOJISIPHOM KOHILIEHTPAUMKU M MOJSIPHOW KOHUEHTpaluu
HKBUBAJIEHTa pacTBopa cyib(aTa Meau ¢ MaccoBod nonei 15 % Heobxoaumo
ONPEICIUTh KOJUYECTBO MOJIb M YHCIO MOJIb DKBUBAJIEHTOB PAacTBOPEHHOIO
BeIeCTBa B | JI 3TOrO pacTteopa.

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

Orcroza BMIHO, YTO JUIS OINpPENETIEHUS N U N, HEOOXOAMMO 3HATh MacCy
cynbbara Meau, Kotopast cofepkurcs B 1 11 15%-Horo pacTBopa ¢ IUIOTHOCTEIO
1,06 r/em’.

Maccy CuSOs MoxHO paccuutarh ¢ Tomolsio (Gopmynsl (1), KoTopas
MIPE/ICTaBIICHA BHIIIIE:

® = (Mcoan/Myp-pa) - 100 % = (m/p-V) - 100 %, orcrona
Mo = @ * P-V/100 %= 15-1,06-1000/100 = 159 r.

Mcuso, = 159,5 1/™MOIB; M,cuso, = 159,522 = 79,75 1/™MO0Ib,
COOTBETCTBEHHO, N = 159:159,5 =0,997 mons; n, =159 : 79,75 = 1,99 moab kB
B 1 1 pactBopa. Otctona Cy =n/V =0,997 mons/1,a  C, = n,/V = 1,99 monn
9KB/JI.

Tutp pacTBopa paccuntaeM 1no gpopmysie

T=-I
Vv

T—Q:O,159 /ML

1000
7.2.3 IlpumepHblii NepevYeHb 3aJaHUN IS PelIeHUs] NPHUKJIATHBIX
3agayu
3apmaya 1. 3o0np AgJ/ mosydeH B pe3yibTaTe€ PEAKIUU B3aUMOICHCTBUS

HUTpaTa cepebpa c H30bITKOM wuoauna kKamus. OrmnpeaenuTe 3aps] 4YacTUIL
MOJIyYEHHOTO 30JIs1, U HATMIIUTE (POPMYITY €r0 MUILIEILIBL.
Pemenne. [Ipu cmemmBanuu pactBopoB AgNO; n KJ TpOUCXOIUT peaKLus



AgNOs3 + KJ — AgJ| + K NO;

N30BITOK

Agt+NO; + Kt +J —AgJ| + K"+ NOs
Agt+J —AgJ|
U30BITOK
Ilpasuno @asnca — Ha TOBEPXHOCTH siApa JTUOPOOHON MUIIEIIIBI
aJIcCOpOUPYIOTCA MPEUMYIIECTBEHHO T€ HMOHBI, KOTOPhIE UMEIOT C SAPOM OOIIHe

XUMHUYECKUE DJIEMEHThl WU 001alaloT HU30MOPGU3MOM C KPUCTALTUYECKON
pemeTkoit snmpa. B pactBope m30biTok KJ, criemoBaTenbHO, 0Opa30BaBIIHACCS

arperatbl m(AgJ) amcopOUPYIOT Ha CBOCH ITOBEPXHOCTH HOHBI J , KOTOpPBIC
ONPEICIISIOT OTPHUIATEIBbHBIN 3aps/ KOJUIOMIHBIX YacTull 30i14. [IpoTuBOoMoOHaMHM
SBIIAIOTCA HMOHBI K. ®opmysna MHUIEIUIBI 3011 HOaUAa cepedpa IpH yCIOBUU
n30bITKa KJ:

{[ m(dg) nJ  (nx) K] xK}

| SJIPO | ancopOron. uddy3HbIH

CIIOU CIIOU

|__KoyyougHas yacTuia |

{ MHUIIEIIIa }

TAC 71 — KOJIMYCCTBO NOTCHIHUAJIOIPCACIIAIOMNX NOHOB,

(n-x) - KOJUYECTBO MPOTUBOMOHOB aJCOPOIMOHHOW YacTH JABONWHOTO
AJIIEKTPUUYECKOTO CJIOS;

X — KOJIMYECTBO MPOTHBOMOHOB AU(PPY3HONW UYACTH IABOMHOTO DICKTPUUECKOTO
CJ041.

Eciu B pactBope u30bITOK AgNO3, TO MOTEHUUATIONPEAETSIOUMMHI OyayT
MOHBI Ag" , KOTOpBIE OMPEIEISIIOT TMOJIOKUTENBHBIN 3apsijl 30751 noauaa cepedpa.

[TpoTtuBononamu siBnsitorcst HoHbl NO3 . Dopmyna MULIEIUIBI 3011 HOAUA cepedpa
npu yciaoBuu uzovimxka AgNOs3:

{[ m (AgJ) nAg* (n-x) NOs ] " x NOs }°.

3amauya 2. Onpenenute 3aps KOJUIOMIHBIX YacCTUIl KPEMHHEBON KHCIOTHI,
ecii OH OOYCJIOBJIEH AMCCOLMALMEd MOBEPXHOCTHOrO cios yacTull. Hamummure
dbopMylly MHIEUIBI  KPEMHUEBOM KHUCIOTHI M HU300pa3UTE CXEMY CTPOCHUS



MHNICIIIBI.

Pemienne. Ilog peiicTBHEM TMOJSAPHBIX MOJEKYJI BOJABI  IPOUCXOIUT
JVCCOLMANMS TOBEPXHOCTHOTO CJIOSI arperara MOJIEKYJ] KPEMHUEBOW KHUCIOTHL U
YACTULIBI 30JI1 MPHOOPETAIOT OTpULIATENbHBIN 3apsia. [IpoTuBoMoHaMu sBISIOTCA
WOHBI H.

H>SiO3 A H+ HSiOs

®dopmyna munemnsl H>Si0s —  {[m(HSi03) nHSiOs (n-x)H' ] xH" ).

3agaua 3. IlonoxurtensHO 3apskeHHBIN 3016 Fe(OH); mnonydeH B
pesyabrare ruAponusza xjiopuna kenesa (III). Kakoit w3 mnpemsioxkeHHBIX
ANEKTPONUTOB-KOaryiasiHToB — NaCl, Na>SO4, Na3PO, — 6onee 3¢ ¢deKTuBeH npu
koaryiasuuud 3008 (nmpaBwio lyneue—T'apan)? Hanumure gopmyily MHLIEIIIBI,
YKa)KUTE €€ COCTaBHBIE YAaCTU U IPAHUIY BO3HUKHOBEHUS 3JIEKTPOKUHETUYECKOTO
noteHnuana ({).

Pemenne. [Tpu ruaponuze xiaopuna xkenesa (I1I) nporekaer peakius
FeCl3+3 H>O < Fe(OH)3;+3 HCI

Fe +3Cl +3 HO <> Fe(OH)3+3 H" + 3 Cl

Fe’* +3 H>O < Fe(OH)s+3 H*

Anpo  wmunemnsl  Fe(OH)s  cocraBnsier  arperat  m(Fe(OH);) ¢

aJIcOpOMPOBAHHBIMK MM HoHaMu Fe’*. TIpoTuBoroHaMH SBISIOTCS HOHBI Cl .
Popmysia MHALIECIUIBL:
{[m(Fe(OH)3) nFe’t 3(n-x) Cl ’* 3xCIl }’

| SJIPO | amcopOIuoH. nuddy3HbIT

CJION CJION

| KOJUIOWHAS YacTHUILIA |

{ MHUIIEIIIa }

[Tockonbky 301b Fe(OH); 3apsskeH TOJIOKUTENbHO (+(), TO HOHBI —
KOaryJsHTHl JO/DKHBI HWMETh 3HAK 3apsaa, NMPOTHUBOIOJIOKHBIA 3HAKY 3apsja

_ 2
gactui: Cl , SO;, PO/ . Uem Bblllle 3HAK 3apsaa MOHA — KOAryJIsiHTa, TEM

OO0JIbIIE KOAryJIUpYHoIlas CHIa 3JEKTPOJIUTa U MeHbIIe nopor koarymsuuu (//K).
KonanuecTBEHHO 3Ta 3aKOHOMEPHOCTh OIMUCBHIBAETCS SMIIMPUYECKUM HPABUTIOM



Lynoye—Iapou.
: : _1. 6} - 6
CL: ClL: i 1: (1/2°) : (1/3%),

Tac CIK’ CHK’ CIHK_ mopor Koarysionyuh OJHO3apAAHOIO0, ABYX3apsadHOrO,

TPEX3apsAaAHOI0 NOHA-KOATr'yJIsIHTA.

Haubonee sapextuBen mpu Koarymisiuu, Takum oopasom, (ocdat HaTpus,
Y €r0 MOPOT KOATYJISALUH CAMBIN HU3KUU.

3apaua 4. /Ins ocBetneHus Boj, 0OOTAIEHHBIX KHCIOPOAOM, UCIIOJIb3YETCA
toBapHblid cyibdar keneza(ll) FeSO47HO ¢ comepxanmem B HeM 47%
0e3BosiHOTO cynbdara xeneza. Boay oOpadaTteiBalOT pacTBOPOM C MacCOBOM
noneit FeSOs 30% u mnotHocThiO 1,18 1/cM3. YuuThIBas, 4To 1032 KOAryssHTa
paBua 100 mr/im, a cyrounslii pacxon Boabl 15000 M3, paccumraiite CyTOYHBIM
pacxon ToBapHoro cyib(ara sxene3a (II), oOBEM BombI IJIi MPUTOTOBICHUSA
pacTBOpa U MOJIe3HbIN 00BEM OaKa AJig XpaHEHHs pacTBOpa KOaryJsHTa.

Pemenue
3amady pa3aenuM Ha HeCKOJIbKO 00Jiee TPOCTHIX.

1. OGpamiass BHUIMaHHE Ha BTOPYIO YacTh 3a/layd, PACCYUTAEM CYTOUYHYIO
NOTPeOHOCTH B cybdare xkeneza FeSOs:

a) B cyTku pacxomxyercs 15000 m® Bombl, Ha 00pabOTKy OJHOrO JIMTpa €é
tpebyercs 100 mr koarynsaTa, TO ecThb 100 Mr FeSO4. CyTouHasi moTpedHOCTH

KoaryJjsHra 6yaer coctaiasaTs Iy = 100-10°-15000-10° = 1500 kr FeSOy;

0) paccumtaeM, B kakoMm kommuecTBe 30% pacTtBopa OyaeT coaepKarbCs
1500 xr FeSOs. 13 onpenenenuns IpolieHTHON KOHIIEHTPALIMU CIEAYET, YTO

30 kr FeSO4 Heobxonumo B3a1h a1 npurotosieHus 100 kr 30% pactBopa,

1500 kr FeSO4 mHeob6xoaumo B3aTh 1i1st ipuroToBieHus I, kr 30%

pactBopa.

m _ 1500 100 _ KT.
2= 20 = 5000

Htak, cyrounsbiii pacxox 30% pacrBopa pasen 5000 kr.

2. Berunciaum CYTO“IHBIVI pacxoa TOBApHOI'o IMpOAYKTa:



ToBapHbI cynbdar xenesa(ll) mpeacrasiser coboil KpUCTAIIIOTUIpAT, B
koTopoM coaepxkurcs 47% 6e3BomHoro FeSOs4 . CocTtaBuB mpONOPIHIO,
paccuuTaeM, B KaKOM KOJIMYECTBE TOBApPHOIO MpojyKTa OyaeT coaepxathes 1500
kr FeSOs.

B 100 kr ToBapHOro FeSO47H20 conepxurcs 47 kr FeSOa,

B IM; kr TtoBapHoro FeSO4 7H>0 conepxutcs 1500 xr FeSOs,

m., 1500 100

77 =3191,49 xr .

CyTouHblil pacxox ToBapHoro npoaykra pasen 3191,49 xr FeSO4-7H:0.

3. [IpuHuMasi Bo BHUMaHUE, 4TO JIsi 00paboTKu Bojbl uctnoiyb3yercs 30%
pacTBOp KOaryJisHTa, paccuuTaeM OOBEM BOJBI JJIsi MPUTOTOBIICHHUS PacTBOpA
3aJJaHHOW KOHLICHTPAIWH.

Bpruncioum maccy Boasl @ IMH.0 = M — M3 = 5000 - 3191,46 = 1808,54
kr wim 1808,54 1 H,O, T.K. IIIOTHOCTH BOJBI paBHA 1 Kr/mm>.

4. OnpenenuM TMo0Je3HbIN 00BEM Oaka JJig XpaHEHUs pacTBOpA, JIJISl ATOTO
BEIYHCIUM 00BEM, KoTophldi 3aHuMaroT 5000 xr 30% pacTBOpa, 3HaAs €ro
wiotHocts (1,18 r/em® wm 1,18 xr/mm?).

ITosie3nblii 00béM Oaka ISl XpaHEHHUs] PacTBOPa KOAryJsiHTa PaBeH
4237,29 a1 wiau npumepo 4,2 M3,

Bamauya 5. Kakoe Konm4ecTBO CBHHIA coaepxkurcs B 10 M Bomsl mocie
ocaxaeHus ero B Buae PbSO4?

Pemenne

OcTaBasics B paCTBOpE 4acTh CyJb(aTa CBUHIIA PaCaaeTcsl Ha HOHBI
110 YPaBHEHHUIO

PbSOs < Pb?* + SO4*.

KoHIieHTpalus MOHOB M PACTBOPHBINASACS YaCTh COJIM ONPEICISICTCS I10
npousBeaeHuI0 pacTBOpuMocTr PbSOy4 (Tabm. I1.1):

TIP pbso. = [Pb?*] - [SO]= [Pb2]2= 10,



[PbSO4]= [Pb*] - [SO4*]-- [MPPbsq =\10%=10* mons/1.

Macca wonoB cBuHia B 10 M’ Bomel paBHa KOHIEHTpamuu Pb**,
BBIPAKEHHOMU B T/J1, U YMHOKEHHON Ha 00BEM BOBI:

Mprbv> =[Pb>"] - Aprb* - Vi,0=10*- 207 - 10*=207 (1),
rae A Pb?* - MOJISIpHAs Macca MOHA CBUHIIA, paBHAs 207 I/MOJb.

3amaya 6. Breinanaer i1 ocanok cynbgara kanpius CaSOs, eciiv cMelaTth
400 M 0,01 M pactBopa CaCl, m 100 M1 0,001 M pactBopa H2SO4?

Pemenune

3anuwem ypasnenue peaxyuu oopazosarnus CaSQOy:
CaCl> + HoSO4 — CaSOs4 | +2HCI.

Ocaook CaSOy oopazyemca moibKo 6 mom ciydae, eciu

[Ca?*] - [SO4?"] > IIP CaSO..

B Hamem ciydae mociie CIMBaHUS PacTBOPOB pEarupyrolUX BeEIIECTB
KOHIIEHTPAllUl MOHOB B OOIIEM pacTBOPE YMEHbBIIATCS, BCICACTBUE YBEIMUYEHUS
obwvema: VcaCht V Hs0: = 400 + 100 = 500 M unm 0,5 1. Otcrona cienyer,

[Ca®'] =M:8 10-3 Moab/i1, [SO4%7] =M:2 10_4MOJIB/JI,

0,5 0,5
[Ca®] - [SO+2°]-=81073 210~%4=1,6 107,

[Ipou3BeneHrne KOHILIEHTpAllMd HOHOB B JIAHHOM pAacTBOPE OKa3bIBAETCA
MEHBIIIC BEJIMIMHBI Tipon3BeieHns pactBopumocti CaSOs, koTopoe pasuo 1,310
(tabm. I1.1), cmeqoBaTenbHO, OCAIOK HE 00pazyeTcH.

3agaua 7. Kak u3MeHHTCS pacTBOPUMOCTH (I/1) KapOoHaTa MarHUsl NpU
N00aBJICHUHM B €T0 HACBIIICHHBIA BOJIHBIA pacTBOp KapOoHaTa HATpus B TaKOM
KOJINYECTBE, YTOOBI €ro KOHIEHTpalus Obu1a paBHa 0,5 Monb/n?

Pemenne

Pacmeopuswiuiica kapoonam mazHus ouccoyuupyem no ypaeHeHuro

MgCO3-Mg*+CO3%,

U3 KOTOPOro cienyer, uto [Mg?*]=[COs*]= [MgCOs].



TP Meco: = [Mg> ] - [COs>] = 1.4 - 106 (ta6m. T1.1).

[Mg2"] = [MgCOs] = IIPMgCcO; = 41,4 107¢ = 1,2 107 momn/n1, uau
[MgCOs] =1,2 103 Mwmgco; =1,2 - 102 84 =10"r/n,
rae M MgCOs - MOJspHas Macca Cold, paBHas 84 r/Mob.

IIpu nocrossaHoOM Temneparype IIPMgCo; = const, TOATOMY €Ciu B pacTBOpE
MEHSETCS KOHIIGHTpAallMs OJHOTO0 W3 HOHOB, TO OTO BBI3BIBAET H3MEHEHUE
KoHLleHTparuu Apyroro wona. [Ipu Ccoe + = 0,5 monw/n (mocne go0aBieHUN
NaxCO»)

l_[PMgCO3 _ 1,4 10-6

= . -6
03 2,8-10° MoJp/m.

[Mg*']=
CO3"

Orcrona cnenyer, uto pactBopumoctb MgCOs B pactBope Na,COs3 cTaHeT paBHa

1
[Mg2+ ]'MMgC03 = 2’810'684 = 2,3‘10_5 F/JI, a OTO B LS ~ 4103 pa3a
2,310

MEHBIIIE, YEM B YHUCTOM BOJIE.

3amaya 8. lcxoas W3 CTENEHU OKHCICHHUSI MapraHila B COCIMHEHUU
K:MnQ4, ykaxure, Kakylo (yHKIHIO OH  MOXET  BBINONHATH B
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON PEAKIIUY.

Pemenune

HaxoauMm creneHb OKUCIEHUSI MapraHiia B JaHHOM COEJIMHEHUH, 3Has, YTO
cymmapaas C.O. Monekynsl  paBHa Hymo, C.O. kucnopona — (- 2), HaTpus —
(+1). OOo3HaYMM CTENEeHb okuciaenuss mapranma (X) (K:''Mn*Q42).
CymmMmapHasi cTeneHb OKHCIeHUs MojeKynbl ckiangsiBaetes u3 C.0. Bcex
BXOJSIIUX B HEE JIEMEHTOB C YY4E€TOM MX 4Hcia, TO ecTh (+1)2 + (X)+(-2)-4 =0,
orcioga C.O. mapranuna pasHa (+6). Mapranen HaXOJuUTCSl B CEAbMOU TpyIIie
nepuoandeckor cucrembl 3nemMeHTOB .M. MenneneeBa, clieIOBAaTEIIbHO, €ro
MakcuMaJbHasi mojoxkureabHaa C.O. paBHa (+7), munumanasHasa — (0). B
JJAHHOM COCIMHEHUH MapraHell MposIBIsSEeT MPOMEXKYTOUHYIO CTEIIEHb OKUCIICHMUS.
Takum 06pa3zom, B 0HOM citydae Mn*® MoskeT oTaBaTh 371€KTPOHBI:

Mn*® -e — Mn'’, Mn'®— BoccranoBurTen,

B IPyrOoM - puHUMaTh: Mn*® + 6e — Mn’, Mn™ — okucauTesn.



K:MnQ4 MOXeT OBITh KaK OKHCJINTEIEM, TaK 1 BOCCTAHOBHTEJIEM.

3agauya 9. CocraBpTe OJIEKTPOHHBIE YPAaBHEHUS, pacCTABBTE
KO3 GUITUEHTH B TPUBEICHHON HIDKE CXEME PEaKIMH, YKaKUTE BOCCTAHOBUTEIH
Y OKMCJIMTEIIb, IPOLIECCH BOCCTAHOBIICHHSI U OKHMCIICHU.

Na;V409 + Zn + HCI — VCI; + ZnCl,; + NaCl + H;0.
Pemienne

OmnpenensieM CTETIEHW OKUCICHHSI BCEX JIEMEHTOB B MCXOJHBIX BEIIECTBAX
U IIPOJYKTax peakiuu (3aaaya 1).

Naj'V;404? + Zn" + H'CI' - V3CL + Zn**CI'' + Na™'CI' + H™,02 .

Haxonum s51€eMEHTBI, M3MEHMBIIHNE CTENEHb OKHWCICHUS, W 3alUCBIBAEM
AJIEKTPOHHBIE YPABHEHUS PEAKIHI OKHUCICHUS U BOCCTAHOBJICHHUS:

4V* + 4e — 4V npouecc BoccTaHOBJIeHHs], V™ — OKHCIHTEID;
Zn’ -2e¢ — Zn*?, npouecc okuciaenus, Zn"— BoCCTAHOBHUTEID.

Tak kak B COCTaB MOJEKYJbl MCXOJHOTO COEAMHEHUSA BXOAIT 4 atoma
BaHaJMsA, TO B AJICKTPOHHOM YPaBHEHHH  3TO HEOOXOJHUMO Y4YeCTh, MOCTABUB
koopduuent 4 mepex VH m V3. Hcexoas w3 TOro, 4ro 4YMCIO OTAAHHBIX U
MPUHATHIX DJICKTPOHOB JOJDKHO OBITh OJWHAKOBBIM, HAXOIWM OOIIee YHCIIO
AJICKTPOHOB, VYACTBYIOIIMX B pEAKIUH, W KOIPOUIMCHTBl Y OKHCIUATE,
BOCCTAHOBUTES W TPOAYKTOB BOCCTAHOBIICHMS M OKuUcIeHus. B mporecce
y4acTBYIOT 4 23JIEKTPOHA, OTCIOJa KOI(PPUIUEHTHI Y OKHCJIUTEISl H
BOCCTAHOBHUTEJIAA COOTBETCTBEHHO PaBHbI 1 U 2.

KoadduimenTs! y oCTanbHBIX YYACTHUKOB PEAKIMU PACCUUTHIBAEM HCXOIS
13 3aKOHA COXPAHEHHMsI MACC B TAKOW IOCJIENOBATENBHOCTH: Y COJM, KUCIOTHI WIIH
OCHOBaHUs, BOJABL. B manHo# peaknuu moHoB Na'! B jeBoii yacTu ypaBHEHHS 2,
cinenoBarensHo, mnepea NaCl craBum koddpduinuent 2. Koapduuuent nepen
(popmy.roi KHCJI0THI HAXOJMM I10 YUCJIY KHCIOTHBIX OCTATKOB B
npaBoii yactu ypaBuenusi. Tax, unciao CI! cnpasa — 18, 3naunr nepexn HCI
JOIHKEH CTOSITh Koddumment 18.

Eciu cpema peakumm mienodHasi, TO KOIPQHHUIMEHT Y MOJIEKYJ CPEIbl
paccUMTHIBACTCS MO YUCIy MOHOB METajia, BXOJSIIET0 B COCTaB OCHOBAHUS, Y
poayKTOB peaknuu. KoapduimeHT y GhopMyasl BOABI OMPEACTSETCS MO YUCITY
MOHOB BOJIOPOJIa B JIEBOW YaCcTU YpaBHEHUS. B TaHHOM ypaBHEHHMU B JIEBOW 4aCTU
18 noHOB BOOpOJIA, OTCIO/1a KO3 duireHT nepea GopMysaon BOJbl JOKEH ObITH



paBeH 9.
Na;V409 +2 Zn + 18 HCl —4 VCI3 + 2 ZnCl; + 2 NaCl + 9 H,O.

[IpoBepky TIPaBUIBLHOCTH pacueta KO3 UIIMEHTOB JeraeM  TIo
KHUCJIOPOJTy: €CJIM BCE BBIMIOJIHEHO MPaBWIBHO, TO YHCIO aTOMOB KHCIOpOAa B
00enx JacTsax ypaBHeHUs: onuHakoBoe (9 =9).

3agaya 10. Bo3moxHO 1M oAHOBpeMeHHOEe npucyTtcTBue B Boae HaS m
H>SO3? OtBer mosicaute. PaccuuTanTe SDKBUBAJIEHTHBIE MAaCChl OKHUCIHUTENS U
BOCCTAHOBUTEJIA.

Pemenne

OmpenenseM CTENEeHb OKUCIEHUS Cephl B coeauHeHusx (3amaua 1) HzS?2,
H,S*03: B H2S cepa MPOSIBJISIET HUBIIYKD CTENEHb OKUCIICHUSA S2,
CJIe0BaTEIbHO, OHA MOXET TOJBKO OTJABaTh JICKTPOHBI U BBIMOJHATH (YHKIIUIO
BOCCTAHOBUTENS

S22e—S°

B H2SO3 y cepsl pOMeKyTOUHAst CTENEHb OKUCIeHHs S™; oHa MOKET ObITh Kak
okuciuteneMm S+ 4e— S° tak u Boccranosurenem St - 2e— ST,

Mexny KHUCJIOTAMH MOXET ITPOUCXOIUTH
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHAS peakuus, npu 3ToM H2SO3 OyieT BBINONHATH B
Hell  (QyHKIUIO okuciurensa, H2S - BoccranoBurensa. CiienoBarenbHO,
OJHOBPEMEHHOE MPUCYTCTBHE JAHHBIX BELIECTB B BOJA¢ HEBO3MOKHO.

PaccunTaem sKBHBaJICHTHBIE MAaCChl BOCCTAaHOBHUTEIS M OKMCIIMTEIIS .

M
IH_S= II:ZS :ﬁ= 17 r/moib, IH_SO :%:%:20,5 I/MOJIb.

2

7.2.4 IlpumepHbIil IepevYeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy

Bopna: cocraB, cTpoeHue, CBOMCTBA.
2. Boansie pactBopbl. CTpyKTypa BOJHBIX PACTBOPOB.
3. PacTBOpHUMOCTH BEILIECTB B BOJIE.
4. Cnoco0bl BbIpa)KeHUS] KOHIIEHTPAIIMU PACTBOPOB.
5. CBoiicTBa pacTBOpPOB: [IaBJICHUE Iapa HaJ pPacTBOPOM, TeMIlepaTypa
3aMep3aHus U TEMIIEpaTypa KUIEHUsI paCTBOPOB, OCMOC.
6. PacTBOpBI 37IEKTPOIUTOB.
7. Teopust 3NEKTPOIUTUIECKON TUCCOLUAALNU.
8. CteneHp U1 KOHCTAHTa JUCCOIIHMAIINH.
9. CpoicTBa KHCIOT, OCHOBAHMM M COJEM C TOYKHA 3pEHUS TEOPUU
AIEKTPOJIUTUYECKON JUCCOIUALINH.



10. CocTosiHuE CUIIBHBIX 3JIEKTPOJIUTOB B PACTBOPE — aKTUBHOCTb, KOA((PUIINEHT
AKTUBHOCTH, MOHHAs CUJIA.
11. duccouumanus BoAbL, BOJOPOIHBINA U TUAPOKCUIBHBIN TOKA3aTENH.
12. TloHsATHE O KUCIOTHO-OCHOBHBIX HHAMKATOpax, pH—meTpus.
13. YcioBus cMelieHnss HOHHBIX PaBHOBECUI B PacTBOPE.
14. bydepHbie pacTBOPHI.
15. T'maponus conei.
16. CtynieH4aTslii THIPOIINS.
17. Ponp ruaponmnsa B NPaKTUKE BOJOMOATOTOBKH.
18. I[IponsBeneHne pacCTBOPUMOCTH.
19. YcnoBust 00pa3oBaHus U paCTBOPEHUS OCAIKA.
20. JIucriepcHOE COCTOSTHUAE BEIIECTBA, JUCTIEPCHBIE CHCTEMBI.
21. KommonaHelie pacTBOpHI, UX CBOMCTBA.
22. ®akTopbl arperaTUBHOM YCTOMYMBOCTU KOJUIOMIHBIX CHUCTEM W IMPUYUHBI €€
HapyILICHUSI.
23. CTpoeHHE KOJUIOMIHON YaCTHUIIBI U MULIECIUIBL.
24. He#uTpanuzalMOHHasT W  KOHILICHTPAILIMOHHAs KOATyJsLMsS KOJJIOWIHOU
CUCTEMBI.
25. cnionb30BaHME 3aKOHOMEPHOCTEN KOAryJISILIUU IPH OYUCTKE BOBI.
26. OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
27. CocTaBi€HUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINM.
28. BaxxHeume OKUCIUTENN U BOCCTAHOBUTEIH.
29. DneKTpOoAHBIE TOTEHIINAIBI.
30. Posib OKHMCIHMTEIBHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB NPHU CAMOOYMIICHUU
BOA0E€MOB. DaKTOPBI, BAUSAIOIINE HA 3TOT MPOLIECC
DOU3NKO-XUMHUYECKAs] XAPAKTEPUCTHKA NPUPOIHBIX BOJ
31. Knaccudukanus npumecei mo $ha3oBo-IucCrepcHOMY COCTOSHHUIO.
32. ®dusnueckue, XUMUYECKUE, OMOJIOTUYECKUE TOKA3aTeNIN Ka4yeCcTBa BOIBI.

XumMnuyeckue H PU3MKO-XMMHUYECKHE OCHOBbI TEXHOJIOTMYECKUX
NpoueccoB BOAONOATOTOBKH
33. OU3NKO-XUMHUYECKas CYIIHOCTh MPOLECcca KOAaryJIupOBaHUs BOBL.
34. ®axTophl, BIAMIIONIME HA MPOILECC, MPUEMbl HHTEHCU(UKAIMHM Tpolecca
00pabOTKM BOJIBI KOATYJITHTAMHU.
35. XapaxkTepucThka KOaryJstHTOB U  (JIOKYJISIHTOB, OCOOCHHOCTH  UX
KOAryJUpPYIOIIEro U (PJIOKYIUPYIOLIErO TEUCTBHS.
36. O6e33apaxuBaHUE BOJBI, METOIBI 00€33apasKUBAHNUS.
37. XJI0OpupOBaHUE BOJBL.
38. Xumusm nporiecca, pakTopsl, BAUSIOMNAE Ha 3TOT MPOIIECC.
39. AKTUBHBIN XJIOP, MEXaHU3M €ro 00€33apakKUBAIOLIETr0 JEHCTBUS.
40. KpuBble XJIOpPONIOTIIOMIEHUSI.
41. XapakTepucTUKa pEarcHTOB XJIOPUPOBAHMSL.
42. MeTo/ibl XJIOPUPOBAHUSL.
43. O30HUPOBAHUE BO/IBI.
44. bakTepuuuHOE IEUCTBUE O30HA U €ro 3aBUCHUMOCTh OT YCJIOBHM MPOBEICHUS



Iporecca U KauecTBa HCXOIHOM BOBI.
45. Obe33apakvBaHNEe BObl HOHAMU TSDKEJIBIX METAJLIOB.
46. Ctabmin3anus BOJbI.
47. XeCTKOCTh W YMSTYECHHUE BOJIBI.
48. OnpecHeHre U 00ECCONMBAHUE BOJIBI.

PU3MKO-XHUMHUYECKASA XAaPAKTEPUCTHKA CTOYHBIX BOJ
49. BeITOBBIE CTOYHBIC BOJEL.
50. XapakTepucTuKa OCHOBHBIX TPUMECEH OBITOBBIX CTOKOB.
51. Ilpou3BoCTBEHHBIE CTOYHBIE BOJBI, UX KJIacCU(PHUKALKA 1O BUAY MpUMECEN U
X JICUCTBHE HA BOJIOEM.
52. OCHOBHBIE IOKA3aTEJIM CAHUTAPHO-XUMHUYECKOTO aHAJIM3a CTOYHBIX BOJI.
53. Xumnueckne u PU3NKO-XUMHUYIECKUE OCHOBBI
METO/IOB OUMCTKHU ITPOU3BOICTBEHHBIX CTOYHBIX BOJ]
METO/Jbl XUMHWYECKOM OUNCTKH BOJIbI
54. ®u3MKO-XMMHUYECKHE METOJbl OYMCTKM — KOaryJupoBaHHE, aacopOuus,
MOHHBIII O00MEH, »Bamopanusi, 3KCTparupoBaHHe, (JoTauus, 5SIEKTPOIU3 U
3JIEKTPOINAIN3, 0OpaTHBIA OCMOC.

Mukpo0Om0J10rusi BOAbI

1. Boxa kak cpena oOuTaHus MUKpoopranu3moB. Knaccudukanus BOJHBIX
MUKpPOOPTaHU3MOB.
2. PacmpoctpaneHue u pojib MUKPOOPTaHU3MOB B IIPUPOJE H
KU3HENIEATEIIbHOCTH YEJIOBEKA.
3. OcoOEHHOCTH CTPOEHHUS KIETOK 3yKapuoT U IpokapuoT. CTpoeHue
ounonorunueckoit MemOpansl. OcOOEHHOCTH MOP(OJIOTHH, TBUKECHHUS,
CIopooOpa3oBaHusl U pa3MHOKEHHS OakTepuidl. B uem paznuune
I'PaMIIOJIOKUTEIBHBIX U TPAMOTPUIIATENbHBIX OaKTepuii?
4. OcoOeHHOCTH pOCTa U pa3MHOKEHUs mpokapuoT. Onucars (asbl pocTa U
pPa3MHOXKEHUs OakTepuil Ha MUTATEIbHOU Cpefe.
5. OcHoBHbIe rpynmsl 6akTepuil. Bupycel, UX CTpyKTypa U mpoiecc
B3aUMOJICHCTBUS C KJIETKOM.
6. JlaiiTe XapakTepuCTUKY I'pudam, UX MOP(OJIOrHIECKUM OCOOEHHOCTSM,
NUTAHUIO, 3HAYEHHIO B IPUPOJIE.
7. OxapakTepu3yiTe BOJIOPOCIn, UX MOP(POJIOrHyecKkrue 0COOEHHOCTH, MUTaHUE,
3HAYEHUE B IPUPOJIE.
8. Onummure NpocTenmmx, uX MOpQOJOTrui0, Pa3MHOXKEHUE, TUTAaHUE, 3HAUCHHUE
B IIPUPOJIE.
OxapakTepru3yinTe XUMUYECKUI COCTAB KJIIETOK MHUKPOOPTraHW3MOB. KakoBbI
MEXaHU3Mbl IOCTYIUIEHUS! MUTATENIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.
9. IlpuBenute kmaccuduxauio GEpMEHTOB, UX CTPOCHHUE U (PYHKIIHH.
10. OxapakTepu3yiTe MEKPOOPTaHU3MY IO CTIOCO0Y MUTAHUs, TUITY SHEPTHUH,
HEOOXOUMOM AJI1 MX KUZHEAESITEIbHOCTH, OTHOILEHUIO K TEMIIEPAType U
KHCIIOPOAY.
11. Kakue Tunsl B3auMOJAEHCTBUI CYLIECTBYIOT MEKy MUKPOOPTraHU3MaMu?
12.Yto Takoe Opoxxkenue? Kakue BubI OposkeHMIA BBl 3HAECTE?
13. Yto Takoe 3BTpodUKaIMs, [IBETEHUE U 0O0OpacTaHUE BOJI0EMOB?



13. Kakne HCTOYHHKY 3arpsi3HEHUS] BOJOEMOB BbI 3HaeTe? JlaiiTe onpeneneHue
MOHATUHN «KOJU-UHACKCY», KOJTU-TUTP» U MUKPOOHOE YHCIIO.

14. Oxapaktepusyite OMOIIEHO3bI MPUPOIHBIX BOJOEMOB.

15. JlaiiTe moHsATHE « CUCTEMA CAPOOHOCTH» U YKAKUTE €€ TPUMEHEHUE IS
OLICHKHM CTEIEHU 3arpsA3HEHUS BOJOEMOB.

16. Kak mpoTekaroT mpoLecchl CaMOOYUIIEHUS BOJOEMOB?

17. Yto Takoe OMOpa3pylICHUE U KaKHE MPOIECChl OHO BKIHOYAET?

18. JaiiTe XapakTEPUCTUKY MHKPOOPTAHU3MOB aKTUBHOTO MJIA M OMOIIJICHKH.
19. B uem 3akirogaeTcs adpoOHasi U aHadpoOHasi OUMCTKA CTOYHBIX BOJ1?

20. Yrto Takoe mojst OpOIICHUS U MO (QUIBTPALIIH?

7.2.5 IlpumepHbIii NepeYeHb 3a4aHUN I pPeELlICHUs NPHUKJIAAHBIX
3a71a4

Ynanesnue W3 BOABI  B3BEUIEHHBIX M KOJUIOMJHBIX  IIPUMECEM.
Knaccudukanus 1 cBOMCTBa T€TEPOr€HHBIX AUCIEPCHBIX CUCTEM. AAcopOuus u
ITOBEPXHOCTHO-AKTHUBHBIE BemecTBa. PaKTOpbl AarperaTMBHOM yCTOMYMBOCTH
KOJUIOUJIHBIX CUCTEM.

OobpaboTka BOAbl KoaryiasHTamu. OmnTumanbHas 1032 KOaryJsHTa,
KOaryJupoBaHue ¢  MmojmenadynBaHueM.  KoarynmsHTel U TpeOoOBaHu,
npeapsaBisieMble K HUM.  QIOKYISHTBI M MEXaHU3M HUX  JCHCTBUS.
DIIEKTPOKOAry AL

PU3UKO-XUMUYECKUE OCHOBBI YIAJIICHUS U3 BOJBI PACTBOPEHHBIX IIPUMECEM.
JKecTkoCTh BOABI, BUIBI KECTKOCTHM W €OUHULBI €€ MU3MEPEHHs. YMITYCHHE U
obOecconmuBaHre BOJBI (DU3HMUECKUMH, XUMUYECKUMU U (U3UKO-XUMHUECKUMU
MeTogaMu. MexaHu3M H 3aKOHOMEPHOCTH HOHHOTO OOMEHa, pereHeparus
VOHUTOB.

Y nanenue u3 BOJABI PACTBOPEHHBIX I'a30B, COCAMHEHMM JKelie3a, Maprasia,
KPEMHHUS, PaIMOAKTUBHBIX U IIOBEPXHOCTHO-aKTUBHBIX BEHIECTB. DTOpUpPOBAHKE U
ne(pTOPUPOBAHUE BOJIBI.

®U3UKO-XUMUYECKHE OCHOBBI  IPOIECCOB  00€33apakMBAHUS  BOJIBL
PearentHoe o0e33apaxuBaHue. XJIOPUPOBAaHUE, XJIOPUPYIOIIME PEarcHThI,
MEXaHU3M 00e33apaKUBAIOLIETO AEHCTBUS. AKTUBHBIA XJIOP, XJIOPOEMKOCTh BOJIbI,
METO/bI XJIOPUPOBAHUS.

O3zonupoBanue Bojbl. OnurognHamus. TexHuka 0€30MacHOCTH MpHU paboTte
¢ 00e33apaXUBAIOIIIMH CPEICTBAMH.

®duznueckne MeToabl oOe33apakuBaHus. CpaBHUTENbHASA OLEHKA METOJO0B
o0e33apakuBaHus, NX d3PGHEKTUBHOCTH U SKOHOMHUKH.

Xumust cTOouHbIX BoA. Kiaccudukaimusi CTOYHBIX BOJ. XapaKTEpUCTHKA
OCHOBHBIX NpUMECEH OBITOBBIX W MPOHM3BOJACTBEHHBIX CTOYHBIX Boj. [lokazarenu
3arpsI3HEHHOCTH CTOYHBIX BOJI, OCHOBHBIE BU/IbI aHanm3a U HopMsI [1/]K.

OU3UKO-XUMUYECKHE OCHOBBI IPOLIECCOB OOpPaOOTKM CTOYHBIX BOJI.
PerenepaTuBHbIC U AECTPYKTUBHBIE METObl OUUCTKH UX OCOOEHHOCTH U 00JacTH
OpUMEHEHUs. Poib pereHepaTUBHBIX METOJOB B pa3padOTKE HOBBIX BHJIOB
0€30TXO0JHBIX TEXHOJIOTUH.

7.2.6. MeToanMka  BBICTABJIEHHS  OLEHKM T@PU  MNPOBEJACHUH



MPOMEKYTOYHON ATTECTALUU

3auem nposooumcs 6 xo0e cobecedosarnus, 20e CmyoOenmy 6 YCmuou gpopme
3a0ai0mcst BONPOCHl U3 NePeyHsl BONPOCos OJisl 3auema, Npeonaeaemcs peuunms
CMAHOAPMHYIO U NPUKTAOHYIO 3A0AYLL.

3auer CTaBUTCA MPU YCIOBUU PABUIBHBIX OTBETOB 50 %o.

7.2.7 IlaciopT OlIEHOYHBIX MATEPHUAJIOB

o HawnmenoBanue
KonTtponupyemsie pa3aenst (tembl) | Kog konTponupyemoit
Ne /1 OLIEHOYHOTI'0
JOTUCIHUITIINHBI KOMIICTCHIINN
CpeICTBa
1 DHU3HKO-XUMHUYECKHIE CBOMCTBA T1K-8, I1IK-9 Tecr, 3amura
BOJIbI I BOJIHBIX PaCTBOPOB 1ab0paTOpHBIX
pabor, 3amura
KypCcOBOI pabOThI
2 DHU3UKO-XUMHUYECKHIE OCHOBBI T1K-8, I1IK-9 Tecr, 3amura
TEXHOJIOTUYECKUX MPOLECCOB HagopaTOPHHX
0TpabOTKU NPUPOIHEIX BOJL Pabot, saliiTa
KYpPCOBOM pabOTHI
3 OO0111ast MUKPOOHOIOTHSI IIK-8, IIK-9 Tecr, 3amura
71a00paTOPHBIX
pabor, 3amura
KYpPCOBOM pabOTHI

7.3. Meroanuyeckue MaTepHaJbl, OIpelesiiOlue  MPoueAypPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

TectupoBaHue OCylIECTBISIETCS, JHMOO TPU TOMOIIM KOMIIBIOTEPHOM
CUCTEMbI TECTHPOBaHHUS, JUOO C HCIOJb30BAHUEM BBIJAHHBIX TECT-33JlaHUN Ha
OymaxxHom Hocutene. Bpemst tectupoBanus 30 MuH. 3areM OCYIIECTBIISIETCS
IIpOBEpKa TECTa 3K3aMEHATOPOM U BBICTABIIAETCS OIIEHKAa COIIACHO METOJIUKH
BBICTABJICHUS OLIEHKU MPH NPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

Pemenne craHAapTHBIX 3aJa4  OCYLIECTBISETCSA, JHOO TIPU TMOMOIIH
KOMITBIOTEPHOM CHUCTEMBbl TECTUPOBAHUS, JUOO C HCIOJIB30BAHHEM BBIIAHHBIX
3aay Ha OyMmaxkHOM Hocutene. Bpems pemenuss 3amau 30 wmuH. 3arem
OCYILIECTBIISIETCA MPOBEPKA PELICHUS 3a/1ad SK3aMEHATOPOM U BBICTABIISIETCS
OIIEHKAa, COTJJaCHO METOJMKM BBICTABIECHUS OLEHKA NOpPH  IPOBEACHUU
IPOMEKYTOUYHOM aTTECTALMH.

Pemenne mnpuknagHbIX 3a7ad  OCYHIECTBIAETCA, JUOO TIPH TMOMOINU
KOMITBIOTEPHOW CHCTEMBbl TECTUPOBAHUS, JUMOO C HMCHOJb30BAHUEM BBIJAHHBIX
3a7ady Ha OymaxkHoM Hocutene. Bpemsi pemenuss 3amaud 30 wmuH. 3atem
OCYLIECTBJISIETCS MPOBEPKA PEIICHHs 3aJad 3K3aMEHATOPOM M BBICTABIISIETCS
OLICHKA, COIJJaCHO METOJUMKH BBICTABJICHHUS OLEHKM TpH  IMPOBEIACHUU
MIPOMEKYTOUYHON aTTECTALINH.

3amura KypcoBoi paboThl, KypCOBOTO MPOEKTA WM OTYETa M0 BCEM BUJaM
MPAKTUK OCYIIECTBISIETCA COTJacHO TpeOOBaHUSIM, MPEABIBISIEMBIM K pabdoTe,
ONMCAaHHBIM B METOJIMYECKUX MaTepuanax. [I[puMepHOe BpeMs 3alIuThl HA OJJHOTO
CTyzneHTa cocTtaBisieT 20 MUH.

8 YYEBHO METOANMYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHHUE JUCIUIIINHBI)



8.1 Ilepeuenbp yueOHOIl JHUTepaTypbl, HEOOXOAMMON [IJIsi OCBOCHHUA
AUCHUIINHBI

IlayneBa, EBrenus FOpbeBHa.
BogononaroroBka u xumusi Boasl [TekcT] : yueOHO-METOAMYECKOE TTOCOOHeE. - 2-¢
u3., crep. - Cankr-IlerepOypr ; Mocksa ; Kpacronap : Jlans, 2018. - 102 ¢. : ui. :
Tabu. - bubnuorp.: ¢. 101-102 (23 nHazs.). - ISBN 978-5-8114-2304-0 : 934-00.

Nuxxenepnass  Omosoruss  [Texcr] :  y4eOHUK  :  JIOMYIIEHO
yaeOHO-MeTondeckuM oobeauHenueM / moxa pea. 0. M. Cyxopykux. - 4-e u3f.,
crep. - Cankr-IlerepOypr ; Mocksa ; Kpacnoaap : Jlans, 2017. - 343 c., [8] . u. :
wi. - bubmmorp.: ¢. 334-339 (103 Ha3g.). - ISBN 978-5-8114-1966-1 : 940-50.

Xumuss Boabl W MuKpoOuosorus |[Tekcr] : ydeOHO-METOIUYECKOE
moco0ne K MPaKTHYECKUM 3aHATHIM / BOpOHEXK. TOC. apXUTEKTYpP.-CTPOUT. YH-T ;
coct. : B. @. babkun, B. H. fAnenko, E. I1. EBcees. - Boponex : [06. u.], 2016
(Boponex : Otnen onepaTuBHOM monurpaduu u3a-Ba yuel. JHUT. U yueO.-MeTO/I.
nocoobuit Boponexckoro 'ACY, 2016). - 96 c. : un. - bubnuorp.: c. 85 (7 Ha3B.). -
ISBN 978-5-89040-598-2 : 45-73.

8.2 IlepeyeHbp HMH(MOPMAIHMOHHBLIX TEXHOJOTMH, HCIOJIb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTeJIbHOIO Mpouecca Mo JAUCHHUILVIMHE, BKJIOYaA
nepeyeHb  JHIEH3MOHHOIO  MPOrPAMMHOIO  o0ecle4YyeHUsi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHHUKAUMOHHON ceTu «VHTepHeT», COBPEeMEHHBbIX
npo¢ecCUuOHAIbHBIX 023 JaAHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

JIMIeH3MOHHOoE nporpaMmmHoe o0ecreueHue

LibreOftice.

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 i 0OHAPYKEHUS TEKCTOBBIX 3aMMCTBOBAaHUH B YUCOHBIX
¥ Hay4YHBIX paboTtax "AnTHmiarnar.BY3"".

Mopyne "lIporpamMMHBIA KOMIUIEKC IIOMCKAa TEKCTOBBIX 3aUMCTBOBAaHHWM B
OTKPBITBIX UCTOYHHKAX CETH UHTEPHET "AHTHUIUIaruaT-uHTEpHeT"".

Monyns oOecriedeHHsT TIOMCKAa TEKCTOBBIX 3aWMCTBOBAHMM TI0 KOJUICKITUU
nucceptanvii U aBTopedeparoB Poccmiickoil ToCymapcTBEHHOW OMOIMOTEKH
(PT'B).

Monyib orucKa TEKCTOBBIX 3aMMCTBOBAHUI MO KOJUICKIIUM HAYYHOMW JICKTPOHHOU
oubmmoreku eLIBRARY.RU.

Autodesk s yueOHbIX 3aBefeHud. TpexyeTHss MoANUCKa K OeccpouHOM
muuensun: AutoCAD.

Jlunien3uu ABropuzoBanHoro yueoHoro nenrpa Autodesk: AutoCAD.

BecniiaTHoe mporpaMMHoOe o0ecrnedeHne



Tzip.

Adobe Acrobat Reader.
Adobe Flash Player NPAPI.
Adobe Flash Player PPAPI.
ARCHICAD.

Mozilla Firefox.
Notepad++.

Paint. NET.

Pascal ABC.NET.

PDF24 Creator.

PicPick.

SketchUp.

‘WinDjView.

Skype.

Moodle.

OppenOffice.

Trello.

Pecypc unopManinoHHO-TEJIeKOMMYHMKALMOHHOI ceTH «UHTEepHET»
http://www.edu.ru/
OoOpa3oBarenbubiii noptan BI'TY

HNupopmanuoHHasi cipaBoYHas cUCTeMAa
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHHbIe TIpodeccHOHATbHBIE 0a3bI JaAHHBIX

Tehnari.ru. Texauueckuit hopyMm aapec pecypcea: https:// www.tehnari.ru/
Masteraero.ru Kartanor geprexeit aapec pecypca: https://masteraero.ru
Crapast TexHruecKas JTuTepaTypa ajJpec pecypca:
http://retrolib.narod.ru/book el.html
XKypuan 30JUNI Anpec pecypcea: http://tehne.com/node/5728
Stroitel.club. CoobmiecTBo cTpouteneit P anpec pecypca:
http://www.stroitel.club/
Crpoitnopran.py Anpec pecypca: https://www.stroyportal.ru/

CrpouTenpHbli MOpTal —  COLHAJIBHAS CEThb U1 CTPOUTEIIECH.
«Mp1 Ctpoutenn» aapec pecypca: http://stroitelnii-portal.ru/.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS 1151
OCYHIECTBJIEHUSI OBPASOBATEJIBHOI'O ITPOILIECCA
YueOHo-n1adopamopnoe obopyoosanue

1. Y4ueOHO-1a00paTOpHBIA KOMIUIEKC « XUMHUS» -ayn. 6421
2. Monomep H-160 - ayn. 6421


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/

3. Jlabopatopusiit pH-meTp JIITY-01 -ayn. 6421

4. lllkad ¢ BBITSOKHOM BEHTHIIAIIUCH -ayn. 6421
5. JlabopaTtopHasi XUMUYecKas 1ocy/ia -ayn. 6421
6. AKBaAUCTUILIATO - ayn. 6422

Texnuueckue cpeocmea o0yuenus
1. HoyrOyk - oTnmen opraHu3aliuy U o0ecriedeHus yueOHOro mpoiecca
MenuanpoeKkTop nMporpamMmm - OTJie]l OpraHu3auu U obecTieueHus: yueOHOro
mporecca

10. METOAUMYECKUE YKA3ZAHUSA JISA OBYYAIOHIUXCS 11O
OCBOEHMIO JUCIUIIJIMHBI MOAY JIs1)

[To muctummmHe «XWUMHS W MHUKPOOHMOIOTHS BOJBD) YUTAIOTCS JICKITUH,
MPOBOJIATCA TMPAKTHYCCKUE 3aHATHS W JabopaTOpHbIE pPAOOTHI, BBIMOTHIETCS
KypcoBasi padora.

OCHOBON M3Yy4YeHHMS JUCHMUIUIMHBI SIBJISIOTCA JIEKIMU, HAa KOTOPBIX
W3JIaraloTcsl HanboJiee CyIIECTBEHHBIC U TPYIHBIC BOIIPOCHI, @ TAK)KE BOIIPOCHI, HE
HaIle e OTPAXKECHUS B YUCOHOM JTUTeparType.

[IpakTdeckre 3aHATHUS HAMpaBJIeHbl Ha MPHOOPETCHHE MMPAKTHUYSCKUX
HaBBIKOB pacueTra KOHIEHTpAlMd HMCKOMOI'O BEIIeCTBA B BOJHBIX pacTBOpax.
3aHATHUS IPOBOJSITCA IMYTEM PEIICHUS] KOHKPETHBIX 33]1a4 B ay IUTOPUH.

JlabopaTopHbie pabOTHI BHITIOJHSAIOTCS Ha JIAOOPAaTOPHOM OOOPYIOBaHUU B
COOTBETCTBHH C METOAUKAMH, IPUBEICHHBIMH B YKa3aHHUSAX K BBIIOJHESHHIO PaOOT.

Meronuka BBINOJIHEHUS KypCOBOM paboThI U3JI0’KEHA B
y49eO0HO-METOINIECKOM TTOCOOMHU. BBITIONHSTE 3Tambl KypcoBOW pabOTHI JAOHKHBI
CBOEBPEMEHHO U B YCTAaHOBJIEHHBIE CPOKH.

KonTposs ycBoeHHs marepuana AUCHUIUIMHBI TMPOU3BOAUTCS IMPOBEPKOU
KYpCOBOI pabOThI, 3alTUTON KYPCOBOM paOOTHI.

Buy yueOHbIX
3aHATUI

Jlexkuus Hanncanue koHCHEKTa JEKIMI: KPaTKO, CXEMaTUYHO, ITOCIEJ0BATEIBHO
(UKCHpOBaTH OCHOBHBIC TIOJIOKEHHS, BBIBOJABL, (OPMYIHPOBKH,
O606HI€HI/I$[; moMe4dyarb BaXHbIC MBICIIM, BBIACIATH KIOUYCBBLIC CJIOBA,
TepMHHBL [IpoBepka TEpMHHOB, MOHITUI C TOMOUIBIO SHIMKIIONEANH,
CJ’IOBapefI, CIIPAaBOYHHUKOB C BBIIIUCBIBAHUECM TOJKOBAaHUM B TCTpalb.
O0o03Ha4YeHne BOMPOCOB, TEPMHHOB, MaTepUalla, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, IIOHCK OTBETOB B pPEKOMEHIyeMoW Jureparype. Ecim
CaMOCTOSATENIFHO HE yJaeTcsi pa3o0parhCcsi B MaTepuaie, HEOOXOIHMMO
copMyIupoBaTh BOIIPOC U 3aJaTh IPENOJaBATENI0 Ha JCKIUH WIN HA
PAaKTHYECKOM 3aHSTHU.

[TpakTHueckoe KoHcnekTupoBaHne  peKOMEHIYEMBIX  HCTOYHHKOB. Pabora ¢
3aHATHE KOHCIIEKTOM JICKIIHiA, TOJrOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM,

IIPOCMOTP PEKOMEHAYeMOM nuTeparypsl. lIpocimymmBanue aynuo- u

BU/ICO3AITUCEH 110 33/IaHHOI TeMe, BBIIOJIHEHHE pacyeTHO-TpaduIecKux

3aIaHui, peIIeHHe 3a4a4 110 aJITOPHTMY.

JlaboparopHas pabota [Jlaboparopabie ~ pa®OTBl  MO3BOJSIOT  HAYYUTHCS  IPUMEHATH

TCOPCTUUCCKHUEC 3HAHHWA, IIOJIYYCHHLIC Ha JICKOUMKW IIpU PpPCIICHUU

JleaTenbHOCTh CTyICHTA




KOHKPETHBIX 3amad. UYroObl Hamboiiee pamvoOHAIBHO H  IOJHO
UCTIOJIF30BaTh BCE BO3MOXXHOCTH JIAOOPATOPHBIX ISl IOATOTOBKU K HUM
HE00X0IUMO: cieyeT pa3o0parh JEKIMIO 0 COOTBETCTBYIOIIEH Teme,
O3HAKOMUTCSI C COOTBETCTBYIOIIMM Da3/eloM y4eOHUKa, IpopadboTaTth
JIOTIOJIHUTEIbHYIO JIUTEPAaTypy W MCTOYHUKH, PEIIUTh 337auyd U
BBIIIOJIHUTH JIPYTHE NUCbMEHHBIE 3a/IaHUsl.

CamocTosTenbHast
pabora

CamocrosTenbHass paboTa CTYAEHTOB CIOCOOCTBYET TJIIyOOKOMY)
ycBOeHHMsI ~ y4eOHOro  marepwaja ¥ Pa3sBUTHIO  HaBBIKOB
camMo00pa30BaHUsL. CamocrosrenbHas pabora Ipearnoaraer
CIIETyIOIIE€ COCTABIISIONIHE:

- pabora ¢ TekcTaMH: y4eOHUKAMHM, CIIPAaBOYHUKAMHM, JOMOITHUTEIHHON
JUTEPATYPOIA, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITH;

- BBIITOJTHEHUE JIOMAITHHUX 33JaHUI U PacueToB;

- paboTa Ha/l TEMaMH JJIs1 CAMOCTOSITEIIbHOTO U3yUEHNS;

- ydactue B paboTe CTy/ICHUYECKNX HayYHbIX KOH(EPEHIHNA, OJIMMITHAT;

- IOATrOTOBKA K HpOMG)Ky’I‘O‘-IHOI\/JI aTTeCTalu.

IToaroroBka k
MIPOMEXKYTOUHOU
aTTecTaluu

T'otoBuTHCH K HpOMe)I(YTOqHOﬁ arrecrTaluu CJICAYCT CUCTCMATUYCCKHU, B
TCUCHUC BCCIrO CCMCCTpA. HMHTencuBHas MOJArOTOBKA HOJKHA HAvaThCs
HC MIO3AHEC, 4EM 3a MCCAL-II0JITOpa O0 HpOMe)KYTOqHOﬁ aTTeCTaluu.
I[aHHBIe nepea 3a4€ToOM TPH AHSA 3(1)(1)6KTI/IBH66 BCCI'0 UCIIOJIB30BaTh AJIs
IOBTOPCHHUA U CUCTEMATU3AllMU MaTCpUaJia.




JUCT PETUCTPAIIUU UBMEHEHUI

IToamuce
No Hara 3aBEyOILEr0
[TepeyeHb BHOCUMBIX H3MEHEHUI | BHECEHHS xadeapoii,
/1 U3MEHEHU! | OTBETCTBEHHOM 3a

peanm3anuto OITOIT
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