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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enbio AMCHUIIIMHBI SBJSETCS MONTYYSHHUE CIEUATbHBIX 3HAHUN IO XMMHUH BOJbL, THUJIPO- U
MHUKPOOHOJIOTHH, HEOOXOIUMBIX JIJISl OCYIIECTBICHHS TPO(ECCHOHATEHOM JACSITEIIBHOCTH B chepe OUMCTKH
MPUPOJIHBIX U CTOYHBIX BOJI, @ TAKKE OXPaHbl BOJHBIX OOHEKTOB.

3ajaud JUCHUTIIIUHBIL:

- U3y4YCHHE COCTaBa MPUPOIHBIX H CTOYHBIX BOJ, & TAKXKE MPOTEKAOIINX B HUX XUMHUYECKUX H
OMOXHMMHMYECKHUX MTPOIIECCOB,

- U3y4YeHHe OMOIIEHO30B IPUPOIHBIX BOJOEMOB, KaK OCHOBHOTO (hakTopa (popMHpOBaHUS KauecTBa
BOJIBI,

- U3y4YCHHE OCHOB MUKPOOHOIOTHH MPUMEHHUTEIHHO K MpoIeccaM OMOIOTHYeCKONH OYUCTKH
CTOYHBIX BOJI U CAMOOUYHUIICHHS BOJJOEMOB,

- OBJIaJIEHUE METOJaMH XUMUYECKOT0 U MUKPOOHOJIOTUYECKOTO aHaIN3a BOJIBI.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko 1 HaumeHoBaHUE Kon u HaumeHoBaHuE [TnanupyemMblie pe3ysIbTaThl 00YUCHHS 110
KOMITETEHIIMH WHJUKATOPa JOCTUKEHUS JTUCHUIITNHE, 00ECIIeYMBAIOIINE TOCTHKCHUE
KOMIIETEHIINU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]
[1K-2 Cniocoben I1K-2.7 KonTponupyet 3HaeT
OpPraHU30BBIBATH PAOOTHI KaueCTBO CTPOUTEIBHO- KPUTEPUHU KAYECTBA CTPOUTEIbHO-MOHTAKHBIX
10 CTPOUTENBCTBY MOHTaXHBIX U paboT
COOPYKCHHI, MOHTaXXY U | TyCKOHAJa/I04YHbIX paboT yMmeer
HaJaJKe 3JIEMEHTOB U WHKEHEPHBIX CUCTEM IPUMEHATh HOPMATHUBHBIE JIOKYMEHTHI IIpU
o0opynoBaHus KU3HE00eCIeYeH s B KOHTpPOJIE KaueCcTBa CTPOUTEIbHO-MOHTAKHBIX
WHXEHEPHBIX CUCTEM CTPOUTEIILCTBE paboT
KU3HE00ecreyeH s B BJIajIeeT
CTPOUTEIILCTBE HAaBBIKOM KOHTPOJIA KauecTBa
CTPOUTEIBHO-MOHTAXKHBIX u
yCKOHAJIa/I04YHbIX Pab0T UHKEHEPHBIX CUCTEM
KU3HE00ECIIeYeHHsI B CTPOUTEIHCTBE

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

JHannast tuciuiuiviHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Monyan» b1.B.02 ocHoBHOM
npodeccruoHanbHON 00pazoBarenbHOM porpammsel 08.03.01 CTpouTenbCTBO U OTHOCUTCS K YacTH,
dbopMupyeMOil ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH y4€OHOTO TIIaHa.

Ne Konx n HanMeHOBaHME HHIMKATOpa
IIpeniecTByrOMKE TUCHUILINHBL
n/m JIOCTH>KEHUST KOMITETEHIIUH

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK

-6.9, OIIK-6.13, IIK-1.1, I1K-1.2, TIK
-1.3, IIK-1.4, TIK-1.5, TIK-1.6, OIIK-
4.2

1 |[OcHoBBI BOHOCHA0XKEHNUSA M BOJOOTBEICHUS

OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK

2 O3HakoMHUTEIIbHAS IMpaKTHUKa _4.2’ OHK'SZ, VK-1.1 ’ VK-1.2

3 |Oxomnorus OIIK-1.10, YK-8.1

OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK

4 | Xumus 15




OCHOBBI BOJOCHA0XKEHUSA U BOLOOTBEACHUS
- ba3zoBble 3HaHMS O MPoIECCax OYMCTKU MPUPOTHBIX U CTOUHBIX BO/T

O3HaKOMHUTEIIHHAS IMpaKTHUKa
- O6H_II/IG MMPEACTABJICHHUS O IIPOLECCaX OUUCTKU IMMPUPOJHBIX U CTOYHBIX BOJ HAa CTAHIUAX

BOOOIIOATOTOBKU U KaHAIM3AIIMOHHBIX OUYHMCTHBIX COOPYKCHHAX

OKonorus

- ba3oBrIe 3HAHKS O COCTABE U CBOMCTBAX DKOCHUCTEM

- 3HaHMs 0 crIoco0ax CMHTE3a U Pa3jI0KEHUS OPTaHMYECKHUX BEILECTB B AKOCHCTEMAaX
- 3HaHI/I$I O IMOCIICACTBUAX aHTPOIIOICHHOT'O BOBHGﬁCTBHH Ha BOJAHBIC O6’beKTBI

Xumus
- ba3oBkIc 3HaHUS B 001aCTH O0IICH M HEOPTAaHUYCCKOM XUMHUHU

/o

KOII U HAMMCHOBAHMEC MHAHUKATOpa

Ilocnenyroniye qUCITUTIINHEI
Yo et JOCTHXCHHA KOMIICTCHIIMH




[ToaroToBka K mporeaype 3auThl U 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-3.1, YK-3.2,
VK-3.3, YK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, YK-6.1,
VK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, YK-7.4,
VK-8.1, YK-8.2, YK-8.3, YK-8.4,
VK-9.1, YK-9.2, YK-9.3, YK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OIIK-1.8, OTTK-1.9, OTTK-1.10,
OITK-1.11, OTIK-2.1, OTIK-2.2, OTIK
-2.3, OTIK-3.1, OTIK-3.2, OTIK-3.3,
OIIK-3.4, OTIK-3.5, OTTK-3.6, OTIK-
3.7, OTIK-3.8, OTTK-3.9, OTIK-4.1,
OITK-4.2, OTTK-4.3, OTTK-4.4, OTTK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OTIK-5.10, OTIK-6.1,
OIIK-6.2, OTIK-6.3, OTTK-6.4, OTIK-
6.5, OIIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OIIK-6.12, OTIK-6.13, OTIK-6.14,
OIIK-6.15, OITK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OITK-7.4, OIIK-
7.5, OIIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTTK-8.3, OTTK-8.4, OTTK-
9.1, OTIK-9.2, OTTK-9.3, OTTK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TTK-2.1,
TK-2.2, TIK-2.3, TTK-2.4, TTK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TIK(1D)-1.1, TIK(IT)-1.2, TIK(IT)-1.3,
TIK(ID)- 1.4, TIK(IT)-1.5, TIK(LT)-1.6

4. O0beM qUCHUNIMHBI (MOAYJISA) B 32a4e€THBIX eIMHULAX C YKAa3aHUEM KOJMYeCTBA aKaJeMUuYeCKuX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuMxcs ¢ npenojgasaresieM (1o BUIAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4YarOLIUXCs




W3 HuX yackl Ha

Cemectp

Bu e€bOHOi1 paboTHI Beero IPaKTUYECK
Ay p 4acoB P COKRYIO 6
NOATOTOBKY
KoHTakTHas padora 48 48
Jlextunonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 0.4 04
KOHTPOJBHBIM padotam (PI'P) ' '
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4eTa,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,4 0,4
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYNBTAIIUA TIEPE SK3aMEHOM M caada
Yacbl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 55,2 55,2
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
qacel: 108 108
3aYeTHbIe eIMHUIbI: 3 3




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHIA

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Pa3I[eJ'IBI JHUCIHUITTTNHBI

Cemectp

KonTakTHast padota (110 yueOHBIM

3aHATHUAM), Hac.

JIEKIIUHA

I13

JIP

U3 HUX
Ha
MPaKTH-
YECKYIO
MOATO-
TOBKY

BCEro

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOATO-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOAT0-
TOBKY

CP

Bcero,
yac.

Kon
HHIAKATOP
a
JOCTHKEHH
1
KOMIIETEHI]
1505

1 paznen. OCHOBBI XUMHH BOJBI

1.1.

Boz[a KakK XUMHYCCKOC
BCIIIECTBO. AHoMabHEIC
(bHBI/I‘ICCKI/Ie CBOMCTBaA BOJBI

I1K-2.7

1.2.

TeopeTndyeckue OCHOBbI XUMHUHU
BOJIbI

I1K-2.7

1.3.

PactBopsl. 3akon
SKBHBAJICHTOB

I1K-2.7

2 pazaen. [IpupoaHbie BoIbI

2.1.

CocraB pupoIHBIX BOJ U X
OCHOBHBIC XapaKTEPUCTUKU

15

27

I1K-2.7

3 pa3zein. buoreHo3bl
MPUPOIHBIX BOJOEMOB.
buonoruyeckue moMexu npu
BOJIOCHAOXEHUU

3.1.

BoxaHbIE AKOCHUCTEMEL.
buonornueckue nomexu mpu
BOJIOCHAOXKEHU U

15

23

I1K-2.7

3.2.

ITporecchl camoouuIieHus B
BojtoeMe. MHieke canpoOHOCTH

[1K-2.7

4 paznen. CocTaB CTOUYHBIX BOJ]

4.1.

3anH3H$IIOH_II/IC BCIICCTBA U
OMOTEHHBIC SJIEMCHTHI B
CTOYHBIX BOJAX

I1K-2.7

5 paznen. OCHOBBI
MUKpPOOHOJIOTHH

5.1.

MukpoopraHu3Mbl IPUPOTHBIX
Y CTOYHBIX BOJI. Mopdomorus
OaxkTepuaIbHOU KIETKU

[1K-2.7

5.2.

duzunomnorus
MHKPOOPTaHH3MOB

[1K-2.7

5.3.

@akTOpsI Cpeibl, BIUSAIONINE HA
MHUKPOOPTraHU3MBbI

[1K-2.7

5.4.

CanurapHo-
MHUKPOOHOIOTHYECKHI aHATTU3
BOJIbI

10

14

[1K-2.7

6 paznen. buonornueckue
OCHOBBI OYHUCTKH CTOYHBIX BO/JI




Paznoxenne opraHnyeckux
6.1. | BemecTB B a3pOOHBIX U 2 2 3,2 7,2 [1K-2.7
aHA’POOHBIX YCIOBHSIX
7. |7 paznen. CoBpemennbie
METO/Ibl XUMHUYECKOTO aHaTN3a
BO/IBI
CoBpeMeHHbIE METObI
7.1, | 08P A 2 2 | mK-27
XMMHUYECKOT0 aHAJIN3a BOJbI
8. |8 pasmen. nas kontakTHas
pabota
8.1. [Mnas xoHTaKkTHAs paboTa 0,8 MK-2.7
9. |9 pasznmen. KonTpoas
9.1. (3ager 6 4 IIK-2.7
5.1. Jlekuu
Ne | HaumeHoBaHue pazjena .
. HaumeHnoBanue 1 KpaTKoe coep KaHue JeKIUi
pasn Y TEMBI JICKITUI
Bona kak xuMudeckoe BemecTBo. AHOMAIbHBIC (PU3NYECKUE CBOWCTBA
Boja kak xumuuaeckoe BOJIBI
1 | BCHICCTBO. AHOMajH’HHe CrtpoeHnue MoJIEKYJIbI BOJIbI, BOJIOPOJIHBIE CBSI3H. TepMUUYECKHUE CBOMCTBA
usnyeckue cBoiicTsa BOJIbl, aHOMAJIMHM IJIOTHOCTH. TepMuueckas cTpaTu(HKaIUs B BOJ0OEMaX.
BOZLBI Orntuueckre CBOMCTBA BO/IbI TOBEPXHOCTHOE HATSHKCHUE.
CocraB pUpOIHBIX BOJ
CocraB npupoaubix Boj | Kiaccubukanus npumecedt NpupoaHbIX BoJl. B3BenieHHbIe YacTULBI 1
4 U UX OCHOBHBIE KOJUTOMIHBIE TpuMecH. [ TaBHbIE HOHBI, PACTBOPEHHBIE Ta3bl, OMOTEHHBIE
XapaKTEPUCTUKHU OJIEMCHTEI, paCTBOPCHHBIC OPTraHUYCCKHEC BCIICCTBA, 3arpA3HAIOININC
BEIIECTBA.
B Bonnbie sxocuctemsl. bruonornueckue moMexu rnpu BOJ0CHA0KEHUN
5 | g OAHBIC SKOCUCTCMBL. [ Corgp ¢ CTPYKTypa BOJHOM SKOCHCTEMBI. BHOLIEHO3bI TPUPOTHBIX
HOHOFH%CKH; TIOMEXH | o nioemoB. TIporiecchl caMOOUHIIEH s B Boj0eMax. bronornaecke
TIpH BOMOCHAOKCHIN | 1o\ rexy ipy BOIOCHAGKEHHH.
3arps3HAoIne 3arps3HSIOIIME BEIIeCTBA B CTOYHBIX BOJAX
7 | BemectBa n ouorennsle |Knmaccudukaius cTOUHBIX BOJ, 0COOCHHOCTH UX XUMHUYECKOTO COCTaBa
AJIEMEHTBI B CTOYHBIX
BOJaxX
M Mukpooprainu3mMbl MPUPOIHBIX U CTOYHBIX BOA. Mopdoiorus
MKPOOPTaHU3MbI OakTepuaIbHON KIIETKU
8 HpHpOHII\{/II’IX 1 CTOMHBIX | CycremaTHuecKie TPYIIIBI MUKPOOPraHU3MOB. I[TpOKapHOTH 1
6 BOA. op(bovnorpm sykapuoTbl. Mopdonorus 6aktepuil. CTpoeHne 6akTepuanbHON KIETKH.
AKTEPUATBHON KIETKH | Brvep;
® ®uU3HONI0TUs MUKPOOPTaHU3MOB
9 M3HOIOTHA Tunel nUTaHUS MUKPOOPraHU3MOB. Buabl qpixanus. @epMeHTH U UX
MHUKPOOPTaHU3MOB KaccHbuKaI.
DakTOpHI CpeIp, @DakTOpbI Cpebl, BIUAIOININE HA MUKPOOPTaHU3MBI
10 BJIMSIONINE HA duznyeckue XUMUIECKHe U OMoorndeckue GaKTopsl, OMPEACITSIONINE
MHUKPOOPraHU3MEI KU3BHCACATCIBHOCTD MUKPOOPTaHU3MOB.
PasnojxeHne opraHMuecKrx BEIIECTB B a3POOHBIX U aHA3POOHBIX
Paznoxenue ycaoBusX 5
1o | oprammueckux semects CoopyxeHust OMOJIOTHIEeCKON OYMCTKHA CTOYHBIX BoJI. [Ipotecchl
B a3POGHBIX H OKHCIICHUS OPTaHUYECKHUX BEIIECTB B a3pOOHBIX ycioBusX. [Iporeccer
AHaPOGHBIX YCTOBHAX Tpanchopmauu OpraHMYECKHX BELIECTB B aHa’POOHBIX YCIOBHSIX.
VY nanenue coequHenuit azora. Hurpudukanus u AeHUTpUpUKaIus.




ANAMMOX.

5.2. IlpakTuyeckue 3aHsATUS

HaunmenoBanue pasnena

pﬁn 1 TEMBbI PAKTHYECKUX HaumeHnoBanwue 1 coliep:kaHre IPAKTHYSCKUX 3aHSATHI
3aHATUI
CaoiicTBa pacTBOpOB
) TeopeTnyeckue OCHOBBI HcTrHHBIC U KOJUIOUIHBIC PACTBOPHI, X CBOMCTBA. CHUJIBLHBIC M ClIa0bIC
XHMHUH BOJIbI 3JIEKTPOJUTHI. DICKTPOJIUTHUECKAS TUCCOIUAIIMS BOIbI, BOJOPOIHBIN
nokasarenb. bydepHsie pactBopsl. Pacuer pH pactBopos.
CriocoObI BRIpOKEHHS KOHIIEHTPAIIMH PaCTBOPOB. 3aKOH 3KBUBAJIICHTOB
3 PacTBOpHL. 3aKOH [IponieHTHAs1, MOJIIpHAs, HOpMaJIbHAsI KOHIICHTPAIHS pacTBOPOB. Perenue
3KBUBAJICHTOB 3ajaq.
3aK0OH PKBUBAJICHTOB M €0 MPUMEHEHHE B XUMHYECKOM aHAJIN3€ BOJIBI.
Pacuer comepikanusi KapOOHATOB U THAPOKAPOOHATOB
CocTan [IPUPOJHBIX BOJ q)OpMBI HaXO0XIACHUA YITICKUCIIOIO I'a3a B IPpUPOAHBIX BOJAX. By(bepHa;I
4 M UX OCHOBHBIE kapOoOHaTHas cucTemMa. ArpecCHBHOCTB BOJIBI. PacueT comepikanus
XapaKTePHCTHKH KapOOHATOB M THAPOKAPOOHATOB IO pe3yJIbTaTaM OIpeaSICHUS
MIEJTOYHOCTH.
HopmaTuBHbIE TpeOOBaHUS K KAYECTBY MPUPOJIHBIX U MUTHEBBIX BO/I
BoHbIe 5KOCHCTEMBI.
5 | BroomecKie ToMeXH ITokazaTenu kayecTBa MPUPOIHBIX U MUTHEBBIX BOJI. HopMaTuBHBIC
JIOKYMEHTBI, PETIIaMEHTHUPYIOIINE Ka4eCTBO BOJIBI.
MIPH BOJIOCHA0KCHUHT
Onpenenenne TpoUIECKOro craTyca BogoeMa o THAPOXUMHIECCKUM
BOJHBIC 9KOCHCTEMBL. | oo no oy
5 | buonorueckue nomexn Pacuer mnekca Tpopuaeckoro CoOCTosIHUS BOJAOEMa TI0 pe3yJibTaTaM
MpH BOAOCHAGKEHNH THIPOXUMUYIECKOTO0 MOHHUTOPHHTA
[Ipormecchl [Iporeccrl camoouniieHus B BojjoeMax. MHIeKe canpoOHOCTH
6 CaMOOYHIICHUS B buonornueckue MeTo bl aHAIM3a BOABL. 30HBI CAIIPOOHOCTH B UX
Bogoeme. MHIekc XapakTepucTuku. MHIekc canpoOHOCTH
canpoOHOCTH
Opranu3Mbl aKTUBHOTO WJ1a U OMOTIEHKH
Pasnoxenue Cucremarndeckue Tpyninbl MUKPOOPTAHU3MOB aKTUBHOTO WJIa U
12 | OPTAHMICCKUX BCIICCTB | Gp o renky, X POJIb B OYUCTKE CTOYHBIX BOJI. Co00111€CTBO
B a0POGHBIX 1 MHUKpPOOPTaHW3MOB KaK MHJIMKATOpP KauecTBa pabOThl COOPYKEHUMI
aHa’POOHBIX YCIOBHAX OMOJIOTHYECKON OUYHNCTKH
0O0630p COBPEMEHHBIX METOJIOB XMMUYECKOTO aHAIN3a BOJIbI
CoBpeMenHble MeTopl | Kiaccudukarms MeTo/10B aHann3a Bojbl. GU3HKO-XMMUYECKHE METO/IBI,
13 XUMHAUYECKOTO aHajinu3a Ouojornueckue MeToabel. Mcnonp30BaHne METOA0B OMOMHIUKALINHT 1

BOJbI

6I/IOT€CTI/Ip0BaHI/I$[ JJId OUCHKHU NPUPOAHBIX U CTOUYHBIX BO.
ABTOMaTI/ISI/IpOBaHHI)Ie N JUCTAaHIIMOHHBIC MCTOAbI aHAJIN3a.

5.3. JJaGoparopHbie pabOThI

HaunmenoBanue paznena

pJa:r:;[ U TeMBbI J1a00paTOPHBIX HaumeHnoBaHue u copeprxkanue 1a00paTOPHBIX PaboOT
pabot
ITpuroToBneHue pacTBOpa COJISHON KUCIOTHI 3aJaHHON HOPMaITbHOM
KOHIIEHTpAILK
3 Pactsopsl. 3aKon Mertoapl 00bEMHOT0 aHaIM3a BOJIbl. MeTo 1 HeHTpau3aluy.
OKBUBAJICHTOB [IpuroToBneHune pacTBOpa COJSTHON KUCIOTHI U ONpeIeICHUE
HOPMAaJIbHOCTH PacTBOpa
CocTaB TIPUPOTHBIX BOJL Ompenenenne mea0uYHOCTH BOIBI
4 ¥ UX OCHOBHBIC Omnpenenenne mea0vYHOCTH BOJIBI METOIOM KHCIOTHO-OCHOBHOTO

XapaKTePUCTUKU

TUTPOBAHUA




CocTtaB NpUpPOAHBIX BOJ

OrnpezenieHre pacTBOPEHHOTO KUCIOPOaa
NHcTpymeHTanbHbIE U TUTPUMETPUUECKUE METO/IbI ONIPECICHUS

4 M HX OCHOBHBIC Kucaopoja B Bojie. OKUCIUTEIHbHO-BOCCTAHOBUTEIFHOE TUTPOBAHHUE.
XapaKTEePUCTUKU Meron Bunkiepa.
CocTaB IPUPOTHBIX BOJ Ompenenenue OMoOXuUMHIECKOro norpedienus kuciaopoaa (bBIIK)
4 U UX OCHOBHBIC buoxumuueckoe norpedaeuue kuciopoya (BITK) kak nHTEerpaabHbIN
XapaKTEPUCTHKH MOKa3aresib KauecTBa NpUPOAHbIX BOJA. Metoabl onpenenenus bIIK.
Cocras MPUPOIHBIX BOJI Onpe;[eneHHe OKHCIISIEMOCTHU BOABI
4 U UX OCHOBHBIE [TepmanranaTHas 1 OMXpomaTHasi OKUCIsIeMOCTh BObL. XITK.
XapaKTePHCTHKH Onpenenenre nepMaHraHATHONW OKUCIIIEMOCTH BOJIBI TI0 MeTony Kyobenst
B I'uapoOuoornueckuii aHaIu3 MTPUPOIHBIX BOJI
5 | g OZtHBIC SKOCUCTEMBL. | \ [0 g otOOpa ¥ KOHCEPBAIMH THIPOOHUOTIOTHIECKUX TPO0. MeTo b1
HOHOFH%CKH; romexu MUKpockoruu. OIeHKa Ka4eCcTBa BOJIBI 110 THAPOOHOIOTUUECKIM
TP BOJOCHAOKCHUN | | omoono o
CanuTapHO-MUKPOOHOJIOTHYECKUM aHATIN3 BOJIBI
C NHdekuroHHbIe 3a00JIeBaHMS, MIEPEIAIOIINUECS YepPe3 BOAY. AJUIOXTOHHBIC
aHUTapHO= |y ApTOXTOHHEIE OpraHM3Mbl. CAHUTAPHO-TIOKA3ATEIHHbIE
11 | mMuxpoOHoIOrHYeCcKuit

aHaJIn3 BOJbI

MHUKPOOPTraHu3Mbl. MeToAbl CAHUTAPHO-MUKPOOHUOIOTHYECKOTO aHATIN3a
Bobl. HopMmaTtuBHBIC TpeOOBaHMS K KAYECTBY MPUPOIHBIX, ITUTHEBBIX U
OUMIIEHHBIX CTOYHBIX BOJA. MeTobpl 00€33apaKuBaHus BOIbI

5.4. CamocTosTenpHas paboTa 00y4aromuxcs

Ne | HaumeHoBaHue pasjena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
2 Teopetnueckue ocHoBbI | CBOHCTBA PacTBOPOB
XUMHUH BOJIBI Pemenue gomamHux 3agaHui
Crioco0Obl BEIpaKEHHS] KOHIIEHTPAIIMU PACTBOPOB.3aKOH YKBUBAJICHTOB
3 PactBopsl. 3akoH
YKBUBAJIEHTOB BrimonHenue nomamHux 3a1anuid, opopmiieHrne oT4eTa mo 1abopaTropHoi
pabote
CocTaB NpUPOIHBIX BOJI U UX OCHOBHBIE XapaKTEPUCTUKHU
Cocrap PUPOIHEIX BOJ [TpopaboTka MaTepuanoB Mo MPOIIEHHBIM TEMaM,
4 1 HX OCHOBHbIC odopmiieHre 1a00paTOPHBIX PadOT, MOJATOTOBKA K YCTHBIM OIPOCcaM U
XapaKTEPUCTUKH TecTaM
Bognsie sxocucteMsl. bronorudeckue momexu nmpu BOAOCHAOKEHUN
Boausie skocucremsl. | IIpopaboTka MaTepuanoB 10 NPOHIEHHBIM TeMaM, 0(OpMIIEHHE
5 | Buonornyeckue nmomexu |/1a00paTOPHBIX PabOT
IpH BOJOCHAOKEHUH BrimonHeHHE pacueTHON KOHTPOIBHON paboThI
[ToaroroBka K yCTHBIM OIPOCaM U TECTaM
3arpsi3HSIOIIe 3arps3HSIOIINE BEIIECTBA B CTOYHBIX BOAAX
7 | BemectBan ouorennsie |[IpopaboTka maTepuana, MOATOTOBKA K OIIPOCaM M TeCTaM
3JI€MEHTHI B CTOYHBIX
BOJIax
CaHuTapHO-MUKPOOHOIOTUYECKUIN aHAJIA3 BOJIBI
CaHI/ITapHO- Hpopa60TI<a MaTCpHAJIOB IO TECME 3aHATH. I/IsyquI/Ie HOPMAaTHUBHBIX
11 MI/IKpO6I/IOHOFI/I‘{eCKHﬁ JAOKYMCHTOB, PETIIaMCHTHPYIOIINUX Tpe6OBaHI/I$[ K Ka4€CTBY NPHUPOAHEIX,
aHaJIN3 BOJIBI MMATHEBBIX U OUUIIEHHBIX CTOUYHBIX BOJ. OdopMieHue oTuera mo
nabopaTopHoi paboTe
Paznoxenue buosnornueckne 0CHOBBI OUUCTKHA CTOYHBIX BOJ
1p | OPraHMYECKHX BELLECTB [TpopaboTka MaTepuanoB Mo TeMe, NOJArOTOBKa K OMPOCaM U TECTaM

B a9pPOOHBIX U
aHAPPOOHBIX YCIOBHSIX




6. MeToauuecKkue MaTepUAaJbl JJIsl CAMOCTOSITEILHOI PadoThl 00yYAIOIIMXCS MO UCHHUILINHE
(mony.no)

[TporpaMMoii TUCIUTUIHHBI TPEyCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX Aa€TCs
OCHOBHOU T€OPETUYECKUI MaTepuall, MTPAKTHUYECKUX U TAOOPATOPHBIX 3aHITHIA, IPEIMOIATAFOIINX
3aKperUieHUe H3y4eHHOT0 MaTepuana u (popMupoBaHUE Y 00yUJarouXcsi HEOOXOIMMBIX 3HAHWUH, YMEHUHN U
HaBBIKOB. Kpome TOro, BaXKHEHUIITUM 3TAIlOM H3y4eHUS TUCIUIUIHHBI SBISICTCS CaMOCTOsITEIbHAS paboTa
00yJaroIIUXCsl ¢ UCMOJIb30BAHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUTMHE BKITFOYASTCS:

- U3y4YCHHE TEOPETUICCKUX BOIIPOCOB IO PA3IMYHBIM TEMaM JIUCITUTUTHHBI

- o(hopMIICHHE OTYETOB TI0 JTA0OPaTOPHBIM paboTam;

- BBITIOJIHEHUE JIOMAITHUX 3aaHHIA;

- MOATOTOBKA K 3a4eTy.

Bce HeoOxoquMbie MaTepHabl I MOATOTOBKH K TEKYIICH U TPOMEKYTOYHOH aTTeCTaIllii HMEIOTCS
B MOODLE - xypc «'uapobuonorus (Xumusi BOJbI U MUKpoOUoorus)".

3a510roM YCHENIHOTO OCBOSHUS AUCIUILTUHBI SBIISIETCS 0053aTEIbHOE TIOCEIICHHE JICKIMOHHBIX,
MPAKTUYECKHUX U TAOOPATOPHBIX 3aHITHA.

HTtorom u3yueHus: TUCHUIUINHBI SBJISETCS KOHTPOJIbHAS paboTa U 3a4eT. 3a4eT MPOBOJUTCS B
ycTHOH dopme (cobecenoBanue). B ycnoBusSX TUCTAHIIMOHHOTO 00Y4YEeHUS IPOBOJUTCS KOMITBIOTEPHOE
tectupoBanue B MOODLE

7. OneHoYHbIe MaTEePHAJIbI VIS IPOBEICHUs TEKYILEro KOHTPOJIA YCIeBAeMOCTH U IIPOMEKY TOYHOM
arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIINI C YKa3aHUEM ITaroB MX (JOPMHUPOBAHHUS B TIPOLIECCE OCBOCHUS TUCIUILITMHBI

Kon u HaumeHnoBanue
No KonTponupyemsie pazieiasbl AUCIUILITUHBI . Bun onienovynoro
WHIMKATOpa KOHTPOJIUPYEMOM
/i (Momyms) cpencTaa
KOMIICTCHITHH
Boja xak XuMH4eCKO€e BEIIECTBO. .
1 . [1K-2.7 Y CTHBIHN onpoc, TeCThI
AHOMaITbHBIC (hH3UYECKIEe CBOHCTBA BOIBI
VYerHbli onpoc
2 | TeopeTndeckre OCHOBBI XUMHUU BOJIbI [K-2.7 poc,
perieHue 3aaad
Pemenwne 3anay, oTuer
3 | PactBOpBI. 3aKOH 2KBHUBAJICHTOB [K-2.7 o nabopatopHoi
pabote
Y cTHBIE ONPOCHI, TECTHI,
4 CocTaB MPUPOTHBIX BOJ M HX OCHOBHBIC K-2.7 pacueTHBIC 3aJJaHus,
XapaKTePUCTHKU ' OTYETHI 110
nmabopaTopHBIM paboTam
Y cTHBIE ONPOCHI, TECTHI,
OTYETHI 110
Bognslie sxocucteMsl. bronorunueckue
5 [1K-2.7 1a00pPaTOPHBIM
MOMEXH TPU BOAOCHAOKEHU U
paboTtam, pacueTHbIC
3aJaHHs
[Tporecchl caMOOUHIIICHHUS B BOJIOEME.
6 p g [1K-2.7 Y CcTHBIE ONIPOCHI. TECTHI
WNHunekc canpobHOCTH
3arps3HSAIOMNE BEIIeCTBa U OMOTCHHBIC
7 P [1K-2.7 Y cTHBIE ONIPOCHI, TECTHI
9JICMEHTHI B CTOYHBIX BOJIAX
Y CTHBIE ONPOCHI, TECTHI,
MUKpOOPTraHU3MbI IIPUPOTHBIX M CTOUYHBIX
8 . [TK-2.7 OTYETHI 1O
BoJ. Mopdonorus 6akrepruaibHON KIETKH
nabopaTopHbIM paboTam
9 | ®usnoNorHsi MUKPOOPTaHU3MOB [K-2.7 Y cTHBIE ONIPOCHI, TECTHI




@DaKTOpHI CPEBI, BIUSAIOIIUE HA
10 PbI CPEIIBL, t [K-2.7 Y cTHBIE ONIPOCHI, TECTHI
MHUKPOOPTaHU3MBbI
CaHuTapHO-MUKPOOHOJIOTHYECKHI aHaTN3 ¥ CTHBIC ONPOCEI, TECTHI,
11 p p [K-2.7 OTYETHI IO
BOJIbI
nabopaTopHBIM paboTam
Pa3noxeHne opraHMuecKrx BEIIECTB B
12 p H [1K-2.7 YcTHBIE ONIPOCHI, TECTHI
a’pOOHBIX U aHA3POOHBIX YCIOBHSIX
CoBpeMeHHbIE METO/Ibl XUMUYECKOTO
13 p a [1K-2.7 YcTHBIE OPOCH, TECTHI
aHaJIn3a BOJbI
14 |Wnas xoHTakTHast pabora [1K-2.7
15 |3auer [K-2.7

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI MJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC JJIs OIICHKHU 3HAHWI, YMCHHI U HABBIKOB U (WJIH) OMBITa MPO(ECCHOHATBHON JeSITSILHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTAHBI

r/mi?

Onpenenuth HOpMaTbHYIO KoHIIeHTpanuo NaOH

TunoBele 3a1a49u 1715 TPOBEPKU chopmMupoBanHocTr KommeTeHmn [1K-2.7.

TumnoBkle 3a1a4Uu:

1. Paccuntath HOpMaJIBHYIO KOHIICHTPALIMIO pacTBopa, coaepxaiiero 49 r H2SO4 B 800 mu
2. Kak npuroroButh 5 1 7%-Horo pactBopa Na2S04, ecinu ero mioTHOCTh cocTasisier 1.07

3. Ckomnpko moreit cogepxutcs B 250 r MgClI2

4. Uemy paBen s3xBuBajeHT H3PO4

5. Yemy pasen sxkuBaent Fe(OH)3

6. Uemy pasen skBuBasieHT CuSO4

7. Jns meirrpamu3anuu 20 mit 0,1 H. pacTBopa KUCIOTHI MOTPEOOBAIOCH 6 MJT €KOT0 HATpa.

8. Paccunrars npoueHTHYO 1 MOJIIpHYIO KoHIeHTpanuo 0.2 H pactBopa KNO3, eciiu ero
II0THOCTH paBHa 1.043 r/mn

7.3. CucteMa OLleHUBaHMSI PE3yJIbTaTOB 00YUYEHHS 110 AUCLUIIIIMHE (MOIYJIIO) IIPH MPOBEIEHNUN TEKYIIETO
KOHTPOJISl YCTIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIUIMHBI, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 MPEACIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMoi 1Mo AUCITUIUTHHE (MOTYJIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabodeli mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BJIaJIeeT HHCTPYMEHTapUeM YYeOHOW TUCIUTIIMHBI, YMEHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHHA

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIaJIceT MHCTPYMEHTapUeM Mo JTUCIUILINHE, YMEHUE €T0 UCIIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl YpOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX B paboueil mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPEMNOJABaTEIIs PEIIATh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMa BHIIIOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIbHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX PaboUe MporpaMMo 1o
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBIE IS OIIEHKH 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMbITa TPO(ECCUOHATLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

I[MPUMEPHBIE BOITPOCBI K 3AYETY 110 KYPCY «I'MIPOBUOJIOTI'UA (XMMUA BOAbI U
MUKPOBUOJIOT' UA)»

1. OcoOeHHOCTH CTPOEHUSI MOJIEKYJIbI BOJbl. XUMUYECKUE CBOWCTBA BO/IbI. AHOMAJIbHbIE
(bu3HIecKue CBOMCTBA BOBI

2. Tepmuueckue cBoricTBa BOJbI. [[MOTHOCTH BOJBI. AHOMATUU TNIOTHOCTH.

3. Tepmuueckas cTpaTuuKalms BOJHBIX Macc, KOHBEKTUBHOE epeMelinBanue. BepTukanbHoe
pacrpeneneHne ruAPOXUMUYECKNX TTOKa3aTelen.

4. Ontuyeckue cBoricTBa BoAbl. [ yOMHA MPOHUKHOBEHHUS CBETA B BOJIHBIX OOBEKTaX.

5. ®axTopsl, BAMIONINE Ha (POPMUPOBAHUS COCTaBa MIPUPOIHBIX BOJ

6. Knaccudukanus npumecei, cofepxaiuxcsi B IpUpOIHbIX Bojax. ['eTeporeHHsie u
TOMOTEHHBIE CUCTEMBI.

7. QucniepcHble cucteMsl. Komtonasl. CBOMCTBA KOJUIOMAHBIX pacTBOpoB. Koarynsanus

8. X¥MHUYEeCKHE BEIIECTBA U 3JIEMEHTHI, COJAEPKAINECS B IPUPOIHBIX BOJIAX.

9. oHHBII cocTaB NPUPOIHBIX BOA. [ TaBHBIE HOHBL. XUMUYECKUI THII BOJ.

10. Munepanu3anus (COJIEHOCTb) MPUPOJHBIX BOJ.

11. DnexkTponuTryueckas aucconuanus Boabl. lorHoe mponsBenenre Boasl. Bomopoaabiii
nokasatenb (pH)




12. PacTBopeHHBIN KUCTOPOI. VICTOYHHKY MOCTYTIICHUS U MOTPEOICHUs. 3aBUCUMOCTH OT
temriepatypsbl. [IponenTHoe Hackienue. CyTodHast U cCe€30HHAs AMHAMUKA B Bojioemax. Poib B mpoiieccax
CaMOOYHIICHUSI.

13. Xumuaeckue MeTo bl aHau3a Boibl. O0ObeMHBIE (TUTPUMETPUICCKIE) METO/IBI aHATH3A H UX
KJ1accuuKkarms

14. Onpenenenue pacTBOPEHHOT0 KUciiopoaa (Metor Bunkiepa)

15. Yruekucnslii ra3 B IpUPOIHBIX BoAax. MIcTOUHMKH MOCTYIUICHUS U ToTpebnenus. CyrodHas
JTUHAMUKA KOHIEHTPAIUHU YIJIEKUCIIOro ra3a B IPUPOAHBIX BOAAX.

16. ®opMbl HaXOXKJICHHUS YIICKUCIOTO I'a3a B Boje, 3aBUCUMOCTh OoT pH. Bydepnas kapOonaTHas
CHUCTEMa B MIPUPOJIHBIX BOJAX

17. buoreHHsbI€ 371€MEHTHI B IPUPOIHBIX BOJIaX. BUOTHYECKUI IIUKII a30Ta

18. 3arps3HstolIye BelecTBa B MPUPOAHBIX Bogax. KCeHOOMOTHKH, CTOMKHE OPTaHUYCCKHIE
3arps3HuTeNd. D(PPEKTH B OTHOMICHUHN KUBBIX OPraHu3MoB. OCOOEHHOCTH COBMECTHOTO JICHCTBUS
3arps3HSIONIMX BEIIECTB

19. [IpuopuTeTHbIE TPYIIIIBI 3arPA3HSIONIUX BEIIECTB

20. OcoGeHHOCTH COCTaBa XO35IMCTBEHHO-OBITOBBIX, POMBIIIJICHHBIX U TOBEPXHOCTHO-
JIUBHEBBIX CTOYHBIX BOJ

21. Opra"osenTuyecKue Mmoka3aTean KauyecTBa BOAbI U METO/IbI UX OINPEICICHHS

22. MyTHOCTb ¥ MPO3PAYHOCTb BOJBI. MeTOAbI OnpeeeHus

23. lllenounocts Boabl. Buasl menoynoctu. BemecTBa, 00ycI0BIMBAIONIKE 1IETOYHOCTh B
MPUPOIHBIX BoJax. MeToa onpeneneHus

24. JKecTKOCTh BOJIbI, €€ BUbI, METOJI ONPEICTICHUS

25. Cyxoil ¥ IJIOTHBIN ocTaTok. [loTepu mpu mpokajIuBaHUU.

26. [lokazaTenu kayecTBa BOJAbI, XapaKTEPU3YIOIIUE COJIEP)KAHNE OPTAaHUYECKUX BEIIECTB.
OKuCIIsIEMOCTD BOJIBI M €€ BUbI

27. XIIK u nepmMaHraHatHasi OKMCIISIEMOCTb, METObI OIIPEIEICHUS

28. buoxumuueckoe notpedaenue kuciopoaa. bIIK 5 u BIIK monnH. Metoas! onpenencHusl.

29. MuKpoOHOIOTHYECKHE TOKa3aTeu KauecTBa BoAbl. CaHUTapHO-TIOKa3aTeIbHbIC
mukpoopranuzmsel, OKb, TKb

30. CaHuTapHO-MHKPOOHOIOTHYECKH aHanu3 BoJibl. [ToceB Ha MIIOTHBIE MUTATENBHBIE CPEIbI.

31. TpeboBaHus K KaueCTBY BOJbI IO CAHUTAPHO-MUKPOOUOIOTHYECKUM TOKa3aTeNsIM pH
pa3IMYHBIX BUJIaX BOJOIOJIb30BAHUS

32. Uudexuuu, nepeaaromuecs 4epe3 Boay

33. OCHOBHBIE CHCTEMAaTUYECKUE TPYIITBI MUKPOOPTAaHU3MOB

34. Bognble skocucTeMbl. BUOIIEHO3bI TPUPOAHBIX BOJOEMOB

35. Mopdonorust 6akTepuit, CTpoeHHE OaKTEpUaIbHOM KIETKU

36. @akTOpbI Cpebl, BAUSIOMINE HA MUKPOOPTaHU3MbI

37. Tunel NUTaHUST MUKPOOPTAHU3MOB

38. buonornyeckoe OKUCIEHUE, TUIBI AbIXaHUS MUKPOOPTaHU3MOB

39. depmeHTHI U UX KIaccuPUKAIUSI

40. Opranu3Mbl aKTHBHOTO WJia U UX (PYHKIIMOHAIbHAS POJIb B OUUCTKE CTOYHBIX BOJT

41. buonoruueckast OUUCTKA CTOYHBIX BOJ. DKOCHUCTEMA a3POTEHKA

42. buonoruyeckasi OYMCTKa CTOYHBIX BOJ B OnoduibTpax. OpraHu3Mbl OMOTUICHKH.

43. Tlporecchl OMOXMMHYECKOTO OKUCIICHUSI OPTAHMYECKUX BEIIECTB B TOPOJCKUX CTOYHBIX
BOJ/IaX B a3pOOHBIX YCIOBUSIX

44. Ana>poOHbIe MUKPOOHOIOTHYECKHE TTPOIIECCHI B 0CAIKaX CTOYHBIX BOJI.

7.4.2. TlpakTrueckue 3aaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTaluy 00yJaronmxcs
KonrtponbHas pabora: "Pacuer nHjaexca Tpohu4eckoro COCTOSHUS BOJ0eMa o pe3ysbTaTaM
TUIPOXUMUYECKOTO MOHUTOPHUHTA"
WNunuBunyanbHble 3a1aHNUs, COAEPKALINE UCXOIHBIE JAHHBIE JUISl BBIIIOJIHEHUS KOHTPOJIBHOU
pa6otel qoctynHbel B IMMOC MOODLE https://moodle.spbgasu.ru/course/view.php?id=2201

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (poekTa) (IpyU HATHYUH )
KypcoBas pabota (1mpoekT) yueOHbIM IUIaHOM HE MPEeTyCMOTPEHA.

7.5. Meroauueckue MaTepualibl, ONPEACIISIIOIINE MPOLIEAYPhl OLICHUBAHUS 3HAHWI, YMEHHI, HABBIKOB U



(unM) ombITa IPOQPECCUOHANTBHOM AEATETLHOCTH, XapaKTePU3YIOLIe dTarbl (OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEKYTOUHOHN aTTeCTallMU U KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHpyeTCs JOKaJIbHBIM HOPMAaTUBHBIM aKTOM.

[Iponiemypa onieHnBaHust HOPMUPOBAHUS KOMITETEHIIUN TTPH TTPOBEICHUH TEKYIIETO KOHTPOJIS
npuBeacHa B 1. 7.3.

TunoBbie KOHTPOJILHBIE 3a/IaHUS TEKYILErO KOHTPOJIS IPUBEACHBI B 1. 7.2.
[IpomexyTouHas aTTecTanusi MPOBOIUTCS B popMe 3auera. 3adeT MPOBOJUTCS B YCTHOM (popme
(cobecenoBanue). B ycrnoBusix TMCTaHIIMOHHOTO 00YYEHHSI IPOBOIUTCS KOMITBIOTEPHOE TECTUPOBAHUE B

MOODL.

7.6. Kpurepun oreHuBaHuUS cPOPMUPOBAHHOCTH KOMIIETCHIIUN TTPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
Ouenka Ouenka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKa «XOpOLIO» OrieHKa «OTJIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHUS | YPOBEHBb OCBOCHHUS YpoBEeHb OCBOEHUS
KOMIIETECHIIUU KOMIIETECHIINU KOMIIETECHIINU KOMIIETEHLINU
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHI.
Komrmereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepus c(hOopMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (dbparMeHTapHbI 1 PENPOAYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIFOTCS K PELIEHHIO KaK
Xapaxkrep. PELIEHHUIO TUITOBBIX TUTIOBBIX, TaK U
JleMoHCTpHpYyeTCs 3aaHUN. HECTaHAAPTHBIX
HU3KHHA YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOT O YPOBEHb BBICOKHI YPOBEHb
HAaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEIbHOCTH,
YCTOMYUBOTO BBICOKAs aJJaliTHBHOCTD
MPAKTUYECKOTO MPAKTUYECKOT0 HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MTOHATHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00Cyk1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHUTETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa 10 JUCHHUILIIMHEC 3aBUCUT OT YPOBHA C(I)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ, 3aKPCINICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O11eHKa «OTJIMYHO»/«3a4TCHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HaXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIICTCS, €CIU CpelHee apu(hMETHIECKOE
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. IlepedyeHb OCHOBHOM U TOTIOJHUTEIHHOM JUTEPATYPhl, HEOOXOAUMOMN AJII OCBOCHUS AUCIUILTUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

Amudanona A. U., Xumus BoAbl 1 MUKpoOHoorusi, benropo:

1 |[Bbenropoackuit rocyqapCTBEHHBIN TEXHOIOTHYECKUI YHUBEpcUTET UM. B.T.

IllyxoBa, O6C ACB, 2013

http://www.iprbooksh
op.ru/28416.html

JIOMOJHUTEILHAS JUTEPATYPA

Heropna JI. JI., Kypmaesa T. C., XuMus BOJibI C OCHOBaMH MUKPOOHOJIOTHH,

1 [Camapa: Camapckuii rocyaapCTBEHHBIN TeXHHUECKUN yHUBEpcUTeT, DbC

ACB, 2020

https://www.iprbooks
hop.ru/105252.html

Pemernsax O. C., Hukanopos A. M., 'nipoxumust 1 0OXpaHa BOJHBIX

2 |pecypcos, PoctoB-Ha-/lony, Taranpor: U3narensctBo FOxxHOTO

dbenepasibHOrO YHUBEpcUTeTa, 2018

https://www.iprbooks
hop.ru/87405.html




1 |KomwmnaI'. U., Kabprens O. 1., Akumos JI. 1., Xumus Bo1HI,

http://ntb.spbgasu.ru/

CI16., 2016 elib/00742/

OOyuaromuecs U3 yuciia nHBaIuI0B U 1uil ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (FITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTEpHET»

DJIEKTPOHHBIN aipec pecypca

EanHoe okHO focTyna K 00pa3oBaTeIbHBIM peCypcam

http://window.edu.ru/

baza HopMmaTHBHO-1IPaBOBBIX JOKYMEHTOB "Kozaekc"

https://kodeks.ru/

’Kypnuan "Boga u sxojtorus: mpo0iaeMbl U pereHus"

http://wemag.ru/

8.3. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue

DIIeKTPOHHBIN ajipec pecypca

Hudopmanmonno-npaBosas cuctema ['apant

\\law.lan.spbgasu.ru\GarantClie

nt
NudopmarnmonHo-npaBoBas cucrema KoHcynbTaHT Wlaw.lan.spbgasu.ru\Consultant
pMatt P Y Plus ADM
NudopmanmonHo-npaBoBast 6a3a nanabix Kogekc 225://gaSUdata'Ian'Spbgasu'rU/d

Cucrema aucraniuonnoro ooyuenust CII6GI'ACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimoreka Upouc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

DEKTPOHHO-0MOIMoTeuHas cucrema uzjarenscrsa "FOPAUT"

https://www.biblio-online.ru/

®denepanbHbIi 00pazoBaTenbHbIN opTan "EquHoe 0kHO qocTyma K
00pasoBaTesIbHBIM pecypcam”

http://window.edu.ru

EnuHbIi 21eKTPOHHBIN pecypc yaeOHO-METOIUYECKON TUTEPaTyPHhI
CIIGI'ACY

www.spbgasu.ru

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

DIIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa u3narenbera "' IPRsmart"

http://www.iprbookshop.ru/

OneKTpOHHO-0MOIMoTeUHas cucreMa uznarenbera "KoHcynbTanT
cTyneHra"

https://www.studentlibrary.ru/

Hayunas snekrponnas oubnuorexa eLIBRARY.RU

Hayunas snekTpoHHas
6ubanorexka ELIBRARY.RU

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCHUUTUINHE, BKItoYas IepedeHb TUIIEH3MOHHOTO U CBOOOIHO PacpoOCTPaHIEMOTO

porpaMMHOTI O obecrnieucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JTMLIEH3MOHHOE WA CBOOOTHO
pacnpocTpaHsIeMoe)

LibreOffice

CB00OJIHO PacPOCTPaAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI

CBCI[CHI/I}I 00 OCHaAIlICHHOCTHU y‘-IC6HBIX ayI[I/ITOpI/Iﬁ Y IOMEIISHUN /I CaMOCTOSTEIbHOM pa6OTLI

HanmenoBanue y‘le6HLIX ay,Z[I/ITOpI/Iﬁ n OCH&H.[CHHOCTB O60pyI[0BaHI/ICM N TCXHUYCCKHUMHU

MMOMEIIECHHUH 1711 CaMOCTOSTEIbHOM pa6OTLI

CpeAcTBaMu 00y4YeHuUs




50. YueOHble ayAUTOPHUH [T IIPOBEACHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX padoT),
TPYIIOBBIX U UHJIMBUAYaIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTaluu

KommiekT MyapTUMeTuiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMETHIHHBINA
MIPOEKTOP, FKpPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

50. YueOHble ayqUTOPHUH ISl IPOBEACHUS
JICKLIMOHHBIX 3aHATUHN

YueOHas ayIuTOpHS IJIs TPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO THITIA, KOMILJIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUHHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yueOHOH Mebenu,
noAkroueHne kK komnbrorepHoit cetn CII6IACY,
BbIXOJ B IHTEpHET

50. ITomereHus st CAaMOCTOSITETLHON pabOThI

[Tomernienue AJis caMOCTOSATENBHOM pabOThI
(unTanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.9. 1 1rr.- IIK ms mun ¢ OB3 (cucteMHbIN OJIOK,
MOHHTOP, KJIABUATYyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» N 0OECTIEYCHUEM JOCTYIIA B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIIEHYIO
cpeny CIIOI'ACY.

50. Yuebnas naboparopus OO01ieii SKOIOTHH,
XUMHH BOJIBI U TEXHOJIOTUU OUYUCTKU CTOYHBIX BOJ
2-s KpacHoapwmeiickas yi. 1. 4

Ayn. 16, 501,506

Juctuiisitop; Beitsokaoi mikad; BeiTsokHON IKad;
XmamorepmocTat; XiajgorepMoctar, Mukpockor 1-
20; Xumudeckas 1mocysa;

DNEKTPOIUTUTKA KBaplil; AHAIU3ATOP KUIAKOCTH
«Daroopar-02-3M» ¢ mpUCTaBKOMU IS OTIPECIICHUS
XIIK; IMopraruBaeiit Typoumgumerp HACH Moz,
2100P; ®noxkynsarop [13-0244 mecTuMeCTHBIN;
Konopumerp K®K-3; IIpubop BakyymHOrO
(buIbTpOBAHUS;

Crenp nabopatopusiit; Tepmopeakrop; Llentpudyra
HactonpHas OITH-8; Becor maboparopusie GX-400;
pH-meTp kapmanusbiii pHep2 pupmer HANNA;
OunbTpanroHHas KojloHka; Dnekrporeuyb SNOL;
OmnbITHAs ycTaHOBKA MO UMITEJUIEPHON (hioTanuy;
Marnutasie Memanku; Becsr BJITD-1100;
Cymmunsnsriii mikad CNOL; pH-metp 98127;
AxBaguctusatop JA3-10; Crena: 'mapaBnuueckuii
notok; Crena: I'mapaBnudecke CONpOTHUBICHHUS,
Crenp: McreueHne KUIKOCTU Yepe3 OTBEPCTHUS U
HacaJKu

Crenn: Hacocuble ycranoBku; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; Jlo3aTop MTUNIETOUHBINH;
Kapmannsriii pH-metp HI 98103

AHanuzatop pactBopeHHOro kuciopoga MAPK-3023;
Crnekrpodoromerp I13-5400BU; pH-metp 98127;
Muxkpockon 1-20.

Jlis nuBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMaibHbIE YCIOBUS ISl OTyYeHUS
0o0pa30oBaHMs B COOTBETCTBUHU C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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