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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

HGHBIO OCBOCHUA y‘-IC6HOI71 JUCHUITIINHBI «XUMHUS BOJbI U MI/IKpO6I/IOHOFI/IH» SABJIACTCA
dopMupoBaHue y 00y4Jaronuxcsi KOMIIETCHIIUI B COOTBETCTBHH C TPEOOBAaHUSIMU
CaMOCTOSATEIIFHOTO YTBEP)KAAEMOro 00pa30BaTeIbHOTO CTaHAAPTA BHICIIETO 00pa30BaHUs
(CYOC) no nanpasnenuto 08.03.01 «CtpoutenscTBO» U NpUoOpEeTEHHE UMU:

- 3HaHUH (YHIAMEHTAJIBHBIX 3aKOHOB XHUMHUH O CBOHCTBAX BOJIbI, MEXaHU3MOB H yCIOBUH
MMPOTCKAHUA XUMHUYCCKUX peaKL{I/Iﬁ B BOAC; O IPUMCHCHNHN COBPECMCHHBIX Hpe[[CTaBJIeHI/Iﬁ 110
CaMOOYHILIEHUIO BOJJOEMOB, METO0B BOJIOTIOATOTOBKH M BOJOOYHCTKHU JIsl BOJOCHAOKEHUS U
BOJIOOTBEACHUS HA MPEINPHUIATUSIX; O MUKPOOHOIOTHYECKOM 3arpsi3HEHUH BOAOMCTOYHHKOB,
TpyOOIIPOBOJIOB U PE3EPBYapOB, a TAKXKE O KAU€CTBEHHOH OLIEHKE BOABI, IOCTABIIEMON
HACEJICHUIO.

- YMEHHI COCTaBIIATh M AaHAJTM3UPOBATh XMMUYECKHE YPABHEHHS, IPUMEHSTH (DH3UKO-
XUMHYCCKUC MCTOABI AJId PCUICHUA 3a1a4 B 00J1aCTH B3aMMOCBSI3aHHbBIX SIBICHUN U METOAax
aHaJIM3a NPOMU3BOICTBEHHOT'O KOHTPOJIS BOJBI ISl CO3/IaHMSI TEOPETHYECKOI 0a3bl YCIIEIIHOTO
YCBOCHUA CTYACHTAMU CIICHHUAJIBHBIX JUCIUIIINH;

- HAaBBbIKOB aHAJIM3a MOJYUYCHHBIX IIPHU UCCICAOBAHNN Fpa(l)I/IKOB, COCTaBJICHUA BBIBOJOB I10
IPOBEJICHHBIM pacyeTaM.

2. MecTo yueOHO#H qucuinabl B crpykrype OII BO

VYuebHas qucuuiuHa "XUMHS BOJBI U MUKPOOHOIIOTHS" OTHOCHUTCS K 070Ky 1
" IucuumauHbl (MOIyIU)" U BXOJUT B €70 BAPUATUBHYIO YaCTh.

3. [lnanupyemble pe3yJabTaThl 00y4YeHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

[Iporecc u3ydeHus: AMCHUIUIMHBI HAMIpaBJieH Ha GOPMUPOBAHUE CIIETYIOIINX
KOMIIETEHIINN:

[TKC-9 Crioco6eH OCyIIECTBIISITH OPraHU3aAMOHHO-TEXHUUECKOE COMTPOBOXKICHUE U
TUTAHUPOBAHUE CTPOUTENHCTBA 3/IaHUN U COOPYKEHUN TPOMBIIIIIEHHOTO U
TPaKIAHCKOTO Ha3HAYeHUs, 3P (HEKTUBHO UCIOIB30BaTh CYIIECTBYIONINE U
HOBBIE CTPOUTENIbHbIE MaTEPHAIIbI, MAIIIMHBI M TEXHOJIOTUU

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
3 3auerHbIx eauHUI] (108 ak. 4.).
5. O0pa3oBaTesibHbIE TEXHOJIOTHH

OO0pazoBaTenbHbIE TEXHOJIOTHUH, HCIIOIh3yEeMbIE MPU O0YUYEHUH TUCHUTUTHHE «XUMHUS
BOJIbI 1 MI/IKpO6I/IOJ'IOFI/I$I», HaIpaBJICHEI HA p€ajin3allvi0 KOMIIECTCHTHOCTHOI'O IMTOAXO0/da U
HIMPOKOE HUCII0JIb30BaHNE B YUEOHOM IPOIECCE AKTUBHBIX M HHTEPAKTUBHBIX (POPM MPOBEACHUS
3aHITHIA B COUETAaHUU C BHEAYAUTOPHOUN paboTOil ¢ 11e1bpi0 (POPMUPOBAHUS U PAZBUTHS
HpO(i)eCCI/IOHaJ'IBHBIX HAaBBIKOB CTYACHTOB. HpI/I HN3YUCHUH JUCHUIIIIMHBI TPAJUITUOHHO
UCTIONB3YeTCs JICKIIMOHHO-CEMUHAPCKO-3a4eTHAas CUCTEMa, a TaKXkKe WH(OPMAIIHOHHO-
KOMMYHHKAITIOHHBIE TEXHOJIOTHH, UCCIIEI0BATEILCKIE METO/IbI 00YUYESHHS MPU BHIMOJTHEHUN
1a00paTOPHBIX paboT, KOTa CTAaBUTCS ITpo0IeMa U 00CYKIat0TCsl METOJIBI €€
peanuzanuu. UHTEpaKTHBHBIE METOIbI TPOBEICHUS 3aHATUI pPeaTn3yIOTCs PU BHIMOJTHEHUN
1abopaTopHBIX paboT B BHJIE BHIMIOJIHEHHs paOOThI CTYIEHTAMH B TPYIIAX ¢ 00CYKIEHUEM
TIOJTYYCHHBIX PE3yJIbTaTOB C MPETOAaBaTeNIeM M IPYTUMHU IPYIIIaMU CTYACHTOB.
CaMocTosTenbHast pa60Ta CTYACHTOB OpPraHn30BaHa € UCIIOJIb30BAHUCM TPAAUIITUOHHBIX BUIOB
pabotel. K TpagunnoHHBIM BUaM pabOThl OTHOCATCS OTpabOTKa TEOPETUISCKOTO MaTepraa mo
y4eOHBIM 1TocoousM. 3yueHne qUCIUTUTMHBL «XHUMUST BOJBI 1 MUKPOOHOJIOTHSI» TIPOBOIAMTCS C




NPUMEHEHHEM JIMCTAaHLIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIOTHHA. IIpu 3TOM nCHONIB3yI0TCS
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU: CHCTEMa JAUCTAHIIMOHHOTO O0y4YEHUSI
KOCMOC, BueokoH(epeHICBA3b, CEPBUC IS TPOBEACHUS BEOMHAPOB, FIEKTPOHHAS 110YTa,
UHTEpHET-pecypchbl. KoMIuiekcHOe Henonb30BaHue B yueOHOM MpoIecce BCeX BhIIICHA3BaHHBIX
TEXHOJIOTUH CTUMYJIHPYET JMYHOCTHYIO, HHTEIUIEKTYaIbHYI0 aKTHBHOCTb, Pa3BUBAET
MIO03HABATEJBbHBIE IPOIIECCHI, CIIOCOOCTBYET (HOPMUPOBAHHIO KOMIIETEHINI, KOTOPBIMH JOJKEH
o06sanaTh Oy yIINiA BHITYCKHHUK..

6. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3JIEJT 1
Paznen 1. XuMusi nUTHEBBIX U CTOYHBIX BOJ. TeopeTnueckrne OCHOBBI Kypca.

1.1 Boza kak XMMUYECKUI MHIUBUYYM U KaK AUCIIEPCHASI CUCTEMA.

Crpoenre Bo/ibl. 3aKOHOMEPHOCTH YHUKAIBHBIX CBOWCTB BOJbI. Kitaccudukanms BemecTs,
coJiepKaliuxcs B IPUPOAHBIX Bogax. DU3NKo-XuMUUecKasi XapaKTEpUCTUKA IPUPOIHBIX BOJ.
TpeboBanwus1, TpeabsBIsIEMbIE K BOJE, TPEIHAZHAYCHHOHN IS TUTHSI U TEXHUYECKUX EJICH.
1.2 Teopus pacTBOpOB.

PactBopumMocTh razoB B xuaAKocTAX. CocoObl BhIpakeHUs KOHLEHTpaluu pacTBopoB. Ocmoc.
1.3 KuHeTKka XUMHYECKUX PEaKIIUH.

3akoH neicTByrolux Macc. KoHCTaHTa CKOpOCTH peakluy; €€ 3aBUCUMOCTb OT TEMIIEPaTypBhI.
Juarpamma cOCTOSIHUS BOJBI.

Xumunyeckoe paBHoBecHe. OCHOBHbIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON TUCCOLUALIUH.
Koncranra qucconnanuu. [Iponssenenre pacTBOPUMOCTH.

Honnoe npoussenenue Boasl. Bogopoausiii nokasarens. ['unponus coneil. bydepnsie pacTBopsl.
1.4 KomnongHsle pacTBOPSI.

[ucnepchsbie cucreMsl. [loydenne komonaoB. ArperaTuBHasi ycronuuBocTs. Koarymsus
kosuton1oB. dnokynsanTel. Cequmentanus. I'enu u ux cBoiictsa. llentusamnus ocaakos.
CycneHs3uu U 3MyJIbCHU.

1.5 IloBepXHOCTHBIE SIBICHUS.

Copb6must, agcopoius u abcopOiusi. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA. 3aBUCUMOCTh
a/1copOIIMK OT KOHILIEHTPAIMK PacTBOpA.

BBITIOJTHCHHUEC TPAKTUYICCKUX pa60T, BBIIIOJIHCHHUC KOHTpOJ’ILHOfI pa6OTBI

PA3JIEJI 2
Paznen 2. IlpupoaHbie BOJBI U UX XapAKTEPUCTUKU

2.1 IIpupoaHbIie BOJBI M MX XapaAKTEPUCTUKHU.

duznyeckue CBOWCTBA, TEMIIEpaTypa, LBET, 3allaxX, BKYC, IPO3payHOCTb U MyTHOCTb. 3HAUEHHE
(bu3nyeCKuX CBOMCTB MPUPOJIHBIX BOJ MPH UX OlLleHKE. AHaIU3 BOJbl. BoopoaHblil moka3aTelnb
IPUPOHBIX BOJ M (PAKTOPEI, €r0 ONpeAesatonne. ArpecCUBHOCTb YTIEKUCIOTHI K OETOHY.

2.2 OU3UKO-XUMHUYECKHE MTPOLIECCHI, HCIIOIb3YEMbIE B TEXHOJIOTHMH 00paOOTKH BOIBI.
OtcrauBanue, GUIbTPOBaHHE, KOATyJIHMpPOBaHUE, 00e33apakuBanue, nerazanus. O6paboTka BOIbI
koaryynsaaTaMmu. KommonHoe 3arpsi3HeHue Bobl. MyTHBIE M OKpameHHble Boabl. CyIHOCTb
npolecca Koarysinuu. 3HaueHue cosieBoro cocrasa u pH. Koarynsanus ¢ noamenaunBaHueM.
O6e33apaxkuBanue Boabl. CBOMCTBA XJI0pa, THAPOXIOPUTOB, XJIOPHOM U3BECTH U XJIOPAMHHA.
XJII0pOIOTIIOIAEMOCTb BOJBI IPU XJIOPUPOBAHUY U 3HAYEHUE 1036l BBOJUMOTO XJIOPA U BPEMEHHU



KOHTaKTa. XJIOPUPOBAHUE C aMMOHU3aleN. J[eXJIOpUpOBAHKE U pacyeT 103 PEaKTUBOB.
VYronbable copOeHThI. O30HUpOBaHKe. OnuroauHaMus. Y abTpadroIeTOBEIE JIYYH U IPYTHe
METO/Ibl 00€33apakUBAHHUS.

2.3 JKecTKOCTbh M METObI YMSTUECHHS BOJIBI.

Bnusinue xxectkoctu Ha pH Boabl. Onpenenenue xecTkocTu. MeTopl yMsIruyeHus: BOJbI.
KatunoHsl. Dnekrpoxumudeckoe o6eccoluBaHie BOIbl. XUMHUEcKoe o0ecconnBanue Boasl. pH
BOJIbI U TUAPOJIU3 COJIeH xene3a. MeTo bl yaneHus xee3a u3 BoJbl. Aspanus. M3BecTkoBanue.
Koarynsamus. Katnonuposanue. IlpeasapurenbHas o00paboTka BOJbI XJIOPOM. Y 1ajleHHe U3 BOJbI
Maprasna. Merozs! yaaJleHHus: KpEMHUEBOU KUCIIOTBI.

BBINOJIHEHHUE MTPAKTUYECKUX paOOT, BHIMOJIHEHUE KOHTPOJIBHON pabOThI

PA3JIEJI 3
Paznen 3. XapakTepucTuka ObITOBBIX U CTOYHBIX BO/I.

3.1 XapakTepucTiKa OBITOBBIX M MPOU3BOJICTBEHHBIX CTOYHBIX BOJ]

. [IpoucxoxaeHre ObITOBBIX CTOYHBIX BOJ M UX XapakTepucTuka. HemoctosHCTBO cocTaBa
CTOYHBIX BOJI. DH3MYeCKHe CBOMCTBA CTOYHBIX BOJA. OpraHWYecKUe BEIIECTBA B CTOYHOM BOJIC:
YIJIEBOJIBI, JKUPBI, OCIKU U MPOAYKTHI UX pacnajaa. [luki npeBpaiieHus a30TUCTHIX BEIECTB.
XapakTeprucTUKa CTENICHH 3arPs3HEHUS CTOYHBIX BOJI: OKUCIIIEMOCTh BOJIbI, OMOXMMHYECKOE
notpebaenue kuciaopoxa (bIIK), xumudeckoe norpedienne kucnopoaa (XI1K). MunepanbHbie
(HEOpraHuvecKre) BEMIECTBA B CTOYHOHN BOJIC: aMMHUAK, HUTPUTBI, HUTPATHI, XJIOPUIBI,
pacTBOpeHHBIN Kuciaopo. [lokasaTenu cTeneHn OUMCTKUA CTOYHBIX BoJI. OpraHnyeckue u
HEOPTaHWYECKNE IPUMECH B CTOYHBIX BOJIAX.

3.2 MeToapl OYUCTKHA CTOYHBIX BOJI.

Ounctka Boasl. Koarynsanus. 3akoH pacnpeseneHus U skcTparupoBanue. CopOouus.
OwibpTpoBanue Yepe3 yroib. [leperonka ¢ BoasHeIM tapoM. Helirpanmmu3amus Box. CriocoOs
BBIPQXEHHS MIETOYHOCTH M KUCIOTHOCTH. MyTannonHoe punbTpoBanue. B3anmuas
HEHTpaIu3aIus CTOKOB. Y TaJieHUe U3 BOJIbI Ta30B. Y JAJICHUE ITUAHUJIOB U COJICH TSKEITBIX
METAaIJIOB.

BBITIOJTHCHHUEC TPAKTUYICCKUX pa60T, BBIIIOJIHCHUC KOHTpOJ’ILHOfI pa6OTBI

PA3JIEJI 4
Paznen 4. MukpoOHOIOTHS TUTHEBBIX H CTOYHBIX BOJI

BBITMIOJTHEHHE KOHTPOJIBHON pabOThI

4.1 OcHOBBI MUKPOOHOJIOTHH.

CaHuTapHOH OlLIEHKE MUTHEBBIX U CTOYHBIX BOJ. Mopdoiorus u ¢pusnoaorus MUKpoOOB.
Bnusiare Ha MUKpPOOBI (haKTOPOB BHEIIHEH Cpeibl: (PU3HMUECKUX, XUMUYECKUX U OMOJIOTUYECKHUX.
4.2 bakTepuanbHOE 3arpsA3HEHUE BOABI U IPUTOJHOCTD €€ JUISl ITUThSI.

Camoounnienue BogoeMoB. CaHUTapHO-TI0Ka3aTeIbHbIE MUKPOOPTaHU3MbI BOJIbL.. OIIeHKa BOJIBI,
npuUMeHseMol Uil uThsl. OpraHoienTuKa BOJbl, CAHUTAPHO-OMOJIOTNYECKas U CAaHUTApHO-
XUMHUUYECKAs XapaKTEPUCTHKA PA3JINYHBIX BOJ.

4.3 MuxkpoOnoJIOrHYecKre TIPOIIECCHl IPH OYUCTKE U 00€33apaKMBaHUH MPUPOJTHBIX BOT



3arpsi3HEHUE U COCTaB MPUPOIHBIX BOJ. Boabl arMmochepHble, TOBEPXHOCTHBIE U MO/I3EMHBIE.
4.4 Y)KuzHenesTeIbHOCTh MUKPOOPTaHU3MOB Ha BOJIOTIPOBOJAHBIX OYMCTHBIX COOPYKCHHSX.
Muxkpobuonornyeckoe oopactanue B Tpyoax u coopyxkeHusx. OKucieHre cepoBo0poaa,
KOPpO3Hs METAJUIOB, pa3pyllIeHHE JePEBIHHBIX COOPY)KEHUH, OETOHA, KayuyKa, MeXaHU4ecKast
3aKynopka. MepornpusaTus mo 6opsoe ¢ oopacraHuem.

4.5 MuKpoOHOIOTHUYECKUE MTPOIECCHI MPH OYHUCTKE M 00e33apakuBaHUM TOPOJCKHX CTOYHBIX
BO/I.

buonornveckoe HacelneHHe TOPOACKHX CTOYHBIX BOJ. bBHOXHMUYecKkre mpoiecchl,
IIPOUCXOMSAIINE B CEITUKTEHKE, IBYXbSIPYCHOM OTCTOMHUKE MeTaHTeHKe. [Ipoueccsl
OMOXMMHUYECKOTO OKUCIICHUS B a9pOTeHKAX. Posib MeTaTpoHBIX 1 TPOTOTPOPHBIX
MUKpPOOPraHu3MoB. bruoieHo3b! akTuBHOro nia. O6e33apaxMBaHUE OUMILIEHHBIX TOPOACKUX
CTOYHBIX BO/I.

PA3JIEJL 5
Jlonyck K 3K3amMeny

3alUTa KOHTPOJIBbHOM paboThI

DK3aMeH

DK3aMeH

PA3JIEJT 8
KonTponbnas padota



