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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

Lesb0 TUCHIUIUIMHBI SBISIETCS TIOJTYYECHUE CTICHUAIBHBIX 3HAHUN TI0 XUMHUH BOJBI, THIPO- U
MHUKPOOHOJIOTUH, HEOOXOAUMBIX JJIsl OCYIIECTBICHUS POPECCHOHATBHOMN NEATETLHOCTH B c(hepe OUMCTKH
IPUPOIHBIX U CTOYHBIX BOJ, @ TAKXKE OXPaHbl BOJHBIX OOBEKTOB.

3agaun JUCIUIUIHHEL:

- U3y4YCHUE COCTaBa MPUPOAHBIX U CTOYHBIX BOJ, @ TAKXKE MPOTEKAIOMINX B HUX XUMUYECKUX U
OMOXMMHUYECKUX IPOLIECCOB,

- U3y4eHne OMOIICHO30B PUPOTHBIX BOJOEMOB, KAK OCHOBHOTO (hakTOpa GOPMUPOBAHUS KayecTBa
BO/IBI,

- U3y4eHNE OCHOB MUKPOOMOJIOT MY PUMEHHUTEIBHO K IIpoLieccaM OHOIOTHYECKON OYHCTKH
CTOYHBIX BOJI M1 CAMOOYHIICHHUS BOJIOEMOB,

- OBJIAZICHHE METOJIaMH XUMHUYECKOTO U MHUKPOOHUOJIOTHYECKOTO aHAIIN3a BOIBL.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHs] KOMIIeTeHIIU

Kon n HanmeHoBaHue Kox n HanmeHoBaHue [TnaHupyemble pe3yabTaTbl 00y4eHUS 110
KOMITCTECHIIHH WH/INKATOpa IOCTUKCHUS JMCIUTUTAHE, 00ECTICUNBAIOIINE JOCTHKCHHE
KOMIICTCHIIHH IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT
[TIK-2 Cniocoben [1K-2.7 KonTtpoaupyer 3HaeT
OpPTaHHU30BBIBATH PA0OTHl | KAYECTBO CTPOUTEIILHO- KPUTEPUN KA4YeCTBA CTPOUTEIHHO-MOHTAKHBIX
10 CTPOUTEIHCTBY MOHTa)KHBIX U pabor
COOPYKCHHI, MOHTXY U | TyCKOHAJIQIOYHBIX paboT yMmeeT
HAJIaJIKE AJICMEHTOB 1 WH)XCHEPHBIX CHCTEM NPUMCHATh HOPMATHBHBIE JOKYMEHTHI TIpH
o0opyoBaHus KU3HEO0OECIIeYCHHS B KOHTPOJIC KaueCTBa CTPOUTEILHO-MOHTaKHBIX
WH)XCHEPHBIX CHCTEM CTPOUTEIILCTBE pabor
JKU3HEOOeCIIeueHNs B BJIajIeeT
CTPOUTEIILCTBE HABBIKOM KOHTPOJIS KadecTBa
CTPOUTEIILHO-MOHTaKHBIX u
yCKOHAJIQIOYHBIX Pab0T HHKEHEPHBIX CUCTEM
KU3HE00ECIIeYeHHsI B CTPOUTEIHCTBE

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMBbI

Jannast tucruIuiiHa (MOIysb) BKiItoueHa B brok «lucuumnunel, Mmonynu» b1.B.02 ocHoBHOI
npodeccnoHaabHON ob6pazoBarenbHO nporpammsl 08.03.01 CTpouTenbCTBO U OTHOCUTCS K YaCTH,
bopmupyeMoii yuaCTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH yueOHOTO MIaHa.

Ne Kon v HanMeHoOBaHMe HHAMKATOpa
[IpenmecTByrOmMKE TUCHUATIIINHBL
/o JOCTHKEHUS KOMIIETEHIIUN

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

-6.9, OIIK-6.13, I1K-1.1, T1K-1.2, [IK
-1.3, I[1IK-1.4, TIK-1.5, [1IK-1.6, OIIK-
4.2

1 OcHOBEI BO,Z[OCH3.6)K€HI/I${ 1 BOJOOTBCACHUA

OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK
-4.2, OIIK-5.2, YK-1.1, YK-1.2

2 |O3nakomHuTeNbHAS TIPAKTHKA

3 |Dxonorus OIIK-1.10, YK-8.1

OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
-1.5

4 | Xumus




OCHOBEI BOJOCHA0KEHUS U BOJOOTBEIEHUS
- bazoBble 3HaHMS O MpoIeccax OYMCTKU MPUPOTHBIX U CTOUYHBIX BOJT

O3HakoMUTENbHAS TPAKTUKA
- O0mue npencTaBlIeHs O MPOLeccax OYMCTKH MPUPOIHBIX U CTOUYHBIX BOJ HA CTAHIIHIX

BOJOIIOATOTOBKU U KaHAJIM3AIIMOHHBIX OUYMCTHBIX COOPYIKCHHUAX

OKoI0THus

- ba3oBble 3HAHMS O COCTABE U CBOMCTBAX DKOCHUCTEM

- 3HaHUs 0 crIoco0ax CMHTE3a U Pa3JI0KEHUS OPTaHUYECKHUX BEIIECTB B SKOCHCTEMAaxX
- 3HaHUs O TTOCJIC/ICTBHUSIX aHTPOIIOTEHHOTO BO3/ICHCTBHSI HA BOJIHBIE OOBEKTHI

Xumus
- ba3oBbie 3HaHUs B 006JacTH OOIIEH M HEOPTAaHUYECKOW XUMUU

n/a

KOI[ N HAMMCHOBAHUC MHAUKATOpa

Tlocnenyromnye qUCIUMIIIMHBI
FLYFOIIHIE JHCTL IOCTHIKEHUS KOMIIETEHIIUN

VK-1.1, YK-1.2, YK-1.3, YK-1.4,
YK-1.5, YK-1.6, YK-2.1, YK-2.2,
YK-2.3, YK-2.4, YK-3.1, YK-3.2,
YK-3.3, YK-3.4, YK-3.5, YK-3.6,
VK-4.1, YK-4.2, YK-4.3, YK-4 .4,
YK-5.1, YK-5.2, YK-5.3, YK-6.1,
YK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, YK-7.4,
YK-8.1, YK-8.2, YK-8.3, YK-8.4,
YK-9.1, YK-9.2, YK-9.3, YK-9.4,
YK-9.5, YK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-
1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7,
OIIK-1.8, OIIK-1.9, OITK-1.10,
OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK
-2.3, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-
3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-
[ToaroroBka Kk mpoueaype 3alUThl U 3alUTa BBITYCKHOM 5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
KBATHU(UKAITMOHHON PabOTHI OIIK-5.5, OIIK-5.6, OIIK-5.7, OIIK-
5.8, OIIK-5.9, OIIK-5.10, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-6.4, OIIK-
6.5, OIIK-6.6, OIIK-6.7, OIIK-6.8,
OIIK-6.9, OIIK-6.10, OIIK-6.11,
OIIK-6.12, OIIK-6.13, OIIK-6.14,
OIIK-6.15, OIIK-6.16, OIIK-7.1,
OIIK-7.2, OIIK-7.3, OIIK-7.4, OIIK-
7.5, OIIK-7.6, OIIK-7.7, OIIK-8.1,
OIIK-8.2, OIIK-8.3, OIIK-8.4, OIIK-
9.1, OIIK-9.2, OIIK-9.3, OIIK-9.4,
OIIK-9.5, OIIK-9.6, OITK-10.1,
OIIK-10.2, OIIK-10.3, OIIK-10.4,
OIIK-10.5, ITK-1.1, TIK-1.2, TTK-1.3,
IIK-1.4, TIK-1.5, TTIK-1.6, I1K-2.1,
[IK-2.2, TIK-2.3, TIK-2.4, TIK-2.5,
[K-2.6, 11K-2.7, T1IK-3.1, T1K-3.2,
I1K-3.3, T1K-3.4, [1K-3.5, T1K-3.6,
MK(ID)-1.1, ITK(LT)-1.2, TTK(L1)-1.3,
MK(1T)-1.4, ITIK(11)-1.5, ITK(11)-1.6




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
YacoB, BbIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (110 BUIaM y4eOHBIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
Hacos IIOATIOTOBK 6
y

KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
IIpaktuueckue 3ausatus (Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAIINY TIO KypCOBOU paboTe (TIPOeKTy), 0.4 0.4

KOHTpOJIBbHBIM padboTtam (PT'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cIavya 3a4eTa,
3a4eTa C OLIEHKOI; 3aIInTa KypcoBOi paboThI 0,4 0,4
(mpoexTa); cmava KOHTPOIBHBIX padot (PI'P))

KOHTaKTHas paboTa Ha aTTECTALUIO B CECCHIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya

Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pagora (CP) 55,2 55,2
O61masi TpyA0eMKOCTb AMCHUIIIIMHBI (MO1YJIs1)

qackl: 108 108

3a4YeTHbIC eXUHHNIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBCACHHOI'0 HA HUX KOJIUYECTBA AKAACMHUICCKHUX YaCOB U BU/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl qUCHUIUINHEI

Cemectp

KonTtakTHast paboTta (110 yueOHBIM

3aHATHUAM), Hac.

JICKIINU

113

JIP

U3 HUX
Ha
MPaKTH-
YECKyI0
HOJIrO-
TOBKY

BCEro

BCEro

U3 HUX
Ha
MPaKTH-
YECKyI0
HOJro-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKyIo
HOJIro-
TOBKY

CP

Bcero,
qac.

Kon
HUHIUKATOP
a
OCTHIKEHHU
i
KOMIIETEHI]
HH

1 paznen. OCHOBBI XUMHUH BO/JIbI

1.1.

Boga xak xumMu4deckoe
BEIECTBO. AHOMAaJILHBIE
(bu3HUYeCcCKre CBOMCTBA BOIBI

[1K-2.7

1.2.

Teopernyeckne OCHOBBI XUMHUH
BOJbI

[1K-2.7

1.3.

PacTtBoph1. 3akoH
SKBHBAJICHTOB

[1K-2.7

2 pazaen. [Tpupoaabie BoIbI

2.1.

Cocras IMPpUPOIHBIX BOA U UX
OCHOBHBIC XdPAKTCPUCTUKHU

15

27

[1K-2.7

3 pa3nein. bruoneHossl
MIPUPOIHBIX BOJIOEMOB.
buonornueckue nomexu npu
BOJIOCHAOXEHUH

3.1.

Boaapie sK0CHCTEMEL.
buonornueckue nomexu npu
BOJIOCHAOKEHUHU

15

23

[1K-2.7

3.2.

[Tpoueccsl camoOUUIIEHHS B
Bojoeme. MHaeke canpobHOCTH

I1K-2.7

4 paznen. CocTaB CTOUHBIX BOJI

4.1.

3arps3HSIONINE BEIIEeCTBA U
OHMOTeHHbBIE DJIEMEHTEI B
CTOYHBIX BOJAaX

[1K-2.7

5 paznen. OCHOBBI
MHUKPOOHOIOTUN

5.1.

MUKpOOpPTaHU3MBI TPUPOTHBIX
U CTOYHBIX BoJ. Mopdoorus
OaKTepuaTbHOM KICTKH

[1K-2.7

5.2.

duznonornsa
MHKPOOPTraHU3MOB

[1K-2.7

5.3.

q)aKTopBI CpCabl, BIUAIOIINC HA
MHUKPOOPTaHNU3MbI

[1K-2.7

5.4.

CaHnurapHo-
MHUKpPOOHOJIOrMYECKU aHaIn3
BOJIbI

10

14

[1K-2.7

6 pa3nen. buonornyeckue
OCHOBBI OUUCTKH CTOYHBIX BOJI




Pasnoxenue opraHnyeckux
6.1. [BemecTB B a9pOOHBIX U 6 2 2 3,2 7,2 TIK-2.7
aHa’pOOHBIX YCIOBUSIX
7. |7 paznen. CoBpeMEHHbIE
METOAbI XMMHYECKOTO aHAIU3a
BOJBI
CoBpeMeHHbIE METOIBI
7.1, | O%P . 6 2 2 | mK-27
XAMHYECKOTI0 aHAIN3a BOIBI
8. |8 pasnmen. Unas koHTakTHas
pabora
8.1. | nas xoHTakTHas pabota 6 0,8 [1K-2.7
9. |9 pazgen. Kontpoins
9.1. | 3auer 6 4 I1K-2.7
5.1. JIexuun
Ne | HaumenoBanue paszaena .
. HanMeHoBaH#e 1 KpaTKOE COACPIKAHHE JICKITUI
pasn 1 TEMBI JIEKIUH
Bona xak xumMu4eckoe BemecTBo. AHOMaJIbHbIC (PU3HMYECKUE CBOMCTBA
Boza kak Xumu4eckoe |, TBI
1 | BCHeCTBO. AHOMajH’HHe CtpoeHue MOJIEKYIIbI BOJIbI, BOAOPOIHBIE CBSA3H. TepMUUECKUE CBOMCTBA
¢msnueckue cBoicTBA BOJIbI, AHOMAJIMHU TIOTHOCTH. TepMudeckas crpaTu(UKaIus B BOJOEMaX.
BOJIBI OnTHYecKkue CBOMCTBA BOJBI TOBEPXHOCTHOE HATSKEHHE.
CocraB NpUPOIHBIX BOJ
CocTaB IPUPOJTHBIX BOJ Krnaccudukanus npumeceid TpUPOIHBIX BOA. B3BelICHHBIC YaCTHIIB U
4 U MX OCHOBHBIE KOJUTOHWJIHBIC TpuMecH. [ TaBHBIC HOHBI, PACTBOPECHHBIE Ta3bl, OMOTEHHBIC
XapaKTEePUCTHKH 3JIEMEHTBI, PACTBOPEHHBIC OPraHUUYECKHE BEIIECTBA, 3arPSI3HSIOIINC
BEIIECTBA.
B Boanbie sxocucteMbl. buonoruuecknue moMexu npu BOJAOCHAOKEHUU
s |g OJtHBIC SKOCHCTEMBL. | Cerap i CTPYKTypa BOJHOM 2KOCUCTEMBI. BUOIIEHO3bI PUPOTHBIX
HOHOFH%CKH; TIOMEXH | g 10eMOB. [Tpoueccrl camooumineHus B BogoeMax. buonornueckue
TIpH BOAOCHAOKCHUN | yonexn ipy BOSOCHAOKEHNH.
3arpssHsAOIue 3arps3HSONINE BEIIECTBAa B CTOYHBIX BOJIAX
7 | BelecTsan ouorennnle | Kiaccudukaims cTOUHBIX BOJ, 0COOCHHOCTH UX XUMHYECKOTO COCTaBa
DJIEMEHTEI B CTOYHBIX
BOJaxX
M Mukpoopranu3Mbl MPUPOIHBIX H CTOUHBIX BOA. Mopdonorus
MKPOOPTaHU3MBbI OakTepuaIbHOU KIETKU
8 HpI/IpOI[ll\{/IHX 1 CTOUHBIX | CycremaTHueckie TPyIITBl MEKPOOPraHU3MOB. IIpoKapuoTs 1
5 BOA. Op(l)Oj'IOl“I/I)I sykapuoThl. Mopdomorus 6aktepuit. CTpoeHne 6akTepuanbHON KIETKH.
AKTEPHANBHOM KIETKU | Bryyver;
DU3NOIIOTHS MUKPOOPTAaHU3MOB
dusnonorus
9 Turel nUTaHUs MUKPOOPraHU3MOB. Buabl apixanus. @epMEHTHI U UX
MUKPOOPTaHU3MOB KraccHbuKaI.
DaKTOPHI CPeJIbl, ®DakTOphI CpPe/ibl, BIUSIONNE HA MEKPOOPTaHH3MBI
10 BIIMSIONIME HA dusnyeckue XUMUIECKUE H OMOJIOTHIECKUE (PAKTOPBI, ONPEACIIAIONTNE
MHUKPOOPraHU3MBI KU3BHCACATCIbHOCTE MUKPOOPTaHU3MOB.
PaznoxxeHne opraHMuecKrX BEIIECTB B a9POOHBIX U aHA3POOHBIX
Paznoxenue ycaosusx 5
1o | oprammueciux semects CoopyxeHus: OMOJOTUYECKONH OUYMCTKU CTOYHBIX BOJ. [Iporecchl
B a9POOHBIX 1 OKHCJICHUS OpPTaHMYECKUX BEIIECTB B adpOOHBIX ycioBusx. [Ipoiecch
AHAOPOOHBIX YCIOBHAX TparcopMaIiK OPraHUIEeCKUX BEIIECTB B aHAYPOOHBIX YCIOBHUSX.
VY nanenue coeauHeHui azota. Hurpudukanus u 1eHUTpUUKAIHSL.




ANAMMOX.

5.2. [IpakTruyeckue 3aHsAThs

HaunmenoBanue paznena

pJEE_);[ U TEMBI [IPAKTUYECKUX HaunmenoBanue u coaepkaHue NPakTUYECKUX 3aHATUN
3aHATUN
CgoiicTBa pacTBOpOB
’ Teopernyeckne ocHoBbI | ICTHHHBIC U KOIUIOMIHBIC PACTBOPEL, HX CBOHCTBA. CHIIBHBIC 1 cna6}:Ie
XMMHH BOJIbI 3IEKTPOJIUTHIL. DIEKTPOIUTUYECKASL JUCCOLIMALUS BOABI, BOAOPOIHbBIN
nokasarenb. bydepnsie pactBopsl. Pacuer pH pactBopos.
CriocoOpl BbIpayKEHUSI KOHIIEHTPALMU PaCTBOPOB. 3aKOH 3KBUBAJICHTOB
3 PacTBOpHL. 3aK0OH [IpouenTHAas, MOJIsIpHasA, HOpMaJIbHAs KOHLEHTpalLus pacTBOpoB. Penenue
3KBUBAJICHTOB 3ajad.
3aKOH SKBUBAJIEHTOB U €r0 IPUMEHEHUE B XMMUUECKOM aHAJIN3€ BOJBI.
Pacuer conep:kanust kKapOOHATOB U TUAPOKAPOOHATOB
Cocra IpupoHbIX Boj | POPMbI HAXOXKICHHS YIIIEKUCIIOrO Ta3a B IPUPOJHBIX Bojax. bydepHast
4 U UX OCHOBHBIE KapOoHaTHas cucTeMa. ATpEeCCUBHOCTb BO/bI. PacueT coneprkanus
XapaKTEPHCTHKH KapOOHATOB M TUAPOKAPOOHATOB MO PE3yJbTaTaM OIpeAeTICHHS
LIEJIOYHOCTH.
HopmartuBHbIe TpeOOBaHUS K Ka4eCTBY IPUPOIAHBIX U MIUTHEBBIX BOJ
BoaHbie 3x0cUCTEMBI.
5 | Bromoreckie ToMexi ITokazarenu kauecTBa NPUPOIHBIX U MUTHhEBBIX BOJ. HopmaTuBHbIE
JIOKYMEHTBI, PErIaMEHTHUPYIOIINE Ka4YECTBO BOJBI.
IPU BOJIOCHA0KEHUH
Omnpenenenre TpoUIECKOro craTyca BojoeMa 1Mo THIPOXUMHUYECKUM
BOZHBIC 9KOCUCTEMBL. | vnanraron
5 | buonormeckue NOMEXH | pycyer UHJEKCa TPOPHUUECKOr0 COCTOSIHUS BOJIOEMA IO pe3ysibTaTaM
[pH BOAOCHAGHKEHHH TUAPOXUMUYECKOTO MOHUTOPUHIA
ITpoueccsl ITpouecchl camoouniieHus B BogoeMax. MHaeke carpobHocTH
6 CaMOOYHMILEHUS B buonoruueckue MeTo1bl METO/IbI AaHAJIN3a BO/IBI. 30HBI CAPOOHOCTH U UX
Bojoeme. MHaekc xapaktepucTuku. Muaekc canpoOHOCTH
canpoOHOCTH
OpraHu3Mbl aKTUBHOTO WJ1a U OUOTIIICHKH
Pasnoxenne CucremaTndeckye rpynmnsl MUKpOOPTaHU3MOB aKTUBHOTO WJIa U
1p | CPTaHHHUCCKUX BCIICCTB | 6yommnenku, X posib B OYHCTKE CTOUHBIX BOJ. COOOIIECTBO
B 20POOHBIX M MHUKPOOPIaHU3MOB KaK MHIUKATOP KayecTBa pabOThl COOPYKEHUI
aHaOPOOHEIX YCIOBHAX | Gyronorueckoii ounCTKE
O030p COBpEMEHHBIX METOI0B XUMUYECKOT0 aHAIN3a BOIbI
CospemMeHHble MeTopl | Kiaccuukanus Meto0B aHanu3a Bozbl. PU3HKO-XMMUIECKHE METO/IbL,
13 | xummyeckoro aHanamusza |Ouosormdeckue Merosl. Mcrnonb3oBanue MeToJ0B OMOMHANKALIUHN U

BOBI

6I/IOTCCTI/Ip0BaHI/IH JJI1 OCHKU NPUPOAHBIX U CTOUYHBIX BO.
ABTOMaTI/I3I/IpOBaHHI:>IC N JUCTAaHIIMOHHBIC MCTOJAbI aHaJIn3a.

5.3. JIaboparopHbie pabOThI

HaunmenoBanue pasaciia

pJ::H ¥ TEMBI JJa0OPaTOPHBIX HanMeHoBaHME M cOfiepKaHKe TabOPaTOPHBIX paboT
pabot
[IpuroroBnenue pacTBopa COJIIHONW KMCIIOTHI 3aJJaHHOW HOPMaJIbHOU
KOHIIEHTPaILUH
3 PacTsopbl. 3aKoH MeTobl 00BbEMHOTO aHaIN3a BOJBL. MeTo 1 HeHTpaTH3aluH.
OKBUBAJICHTOB [IpUroTOBJIEHNE PACTBOPA COJITHOM KUCIIOTHI U ONpe/eleHIe
HOPMaJIbLHOCTH PacTBOpa
Cocras IIPUPOJHBIX BOJ OHpC,Z[CJ'ICHI/IC mECI0YHOCTH BOJABI
4 M X OCHOBHBIC Onpenenenue meI0YHOCTH BObI METOIOM KHCJIOTHO-OCHOBHOTO

XapaKTePUCTHKH

TUTPOBAHUA




CocTtaB npUpOAHBIX BOJ

Omnpenenenyue pacTBOPEHHOIO KUCIOpO/ia
WNHcTpyMeHTallbHbIE U TUTPUMETPUUECKHUE METOIbI OTPEIeIICHUs

4 1 UX OCHOBHBIC KHCT0poza B Boje. OKHCINTETbHO-BOCCTAHOBHTEIBEHOE THTPOBAHHE.
XapaKTePUCTUKH Meron Bumkrepa.
CocraB npupoHbIX Boj | Onpenenenne buoxummuyeckoro norpednenns kucnopona (BIIK)
4 U WX OCHOBHBIC buoxumuueckoe nmotpedaenue kucinoposa (bIIK) kak nHTerpanbHbIi
XapaKTePHCTHKH MoKa3arelsib KauecTBa NPUPOIHBIX BOJ. Metojbl onpenenenus bIIK.
CocTan MPUPOIHBIX BOJ OnpeﬂeneHI/Ie OKHCIIAEMOCTH BOAbBI
4 U WX OCHOBHBIC [TepmanranaTHas U OMxpomaTHasi OKUCIsIeMOCTh Boabl. XIIK.
XapaKTePHCTHKH Omnpenenenue nepMaHraHaTHOM OKHCIISIEMOCTH BOJIBI 110 MeToay KyoOerst
B [M'uapobuonoruueckuii aHanu3 NpPUPOJAHBIX BOJI
5 | g OZtHBIC SKOCUCTEMBL. | \ [t g 0TOOpa ¥ KOHCEPBAIIUU TUIPOOHOTOTHIECKHUX TIP00. MeTo b
HOHOFH%CKH; TIOMEXH | vmkpockonyu. OIeHKa KauecTBa BOJIBI [0 THAPOOHOIOT HIECKUM
IPH BOXOCHAOKCHUN | om0
CaHuTapHO-MUKPOOHOJIOTUYECKUIA aHAJIN3 BOJIBI
c Nudexunonnsie 3a005eBanus, epeaaroLIrecs yepe3 Bo1y. AJNIOXTOHHBIE
aHUTAPHO™ |y apTOXTOHHBIE OpraHn3Mbl. CaHUTapHO-TIOKA3aTEIbHbIE
11 | muxpoOHOIOrHYecKUit

aHaJIn3 BOAbI

MHUKPOOPraHHU3MBbI. MeTtobl CaHI/ITapHO-MI/IKp06I/IOJ'IOFI/I‘IeCKOFO aHaJIi3a
BOJBI. HOpMaTI/IBHBIe Tpe60BaHI/I${ K Ka4€CTBY IMPUPOAHBIX, TUTHEBLIX U
OUMIIEHHBIX CTOYHBIX BOJ. METOIbI 0663321pa)KI/IBaHI/IH BOJBI

5.4. CamocTosTenbHas paboTa 00yJaroMXCcs

Ne | HaumeHoBaHue pasnena .
ConepxaHre caMOCTOSITEIIBHONH pabOThHI
pa3n| JHUCHMILIMHBI M TEMBI
, | Teopetnueckue ocHoBE! CoiicTBa pacTBOpOB
XMMHH BOJIBI Pemenne qoMaiiHux 3agaHui
CriocoObI BEIpOKECHHS KOHIIEHTPAIIMH PacTBOPOB. 3aKOH 3KBUBAJICHTOB
3 PactBops!. 3akoH
HKBUBAJIEHTOB BrinonHenue nomaiHux 3a1aiuid, opopmiieHrne oT4eTa 1o JadopaTropHon
pabore
CocTaB MPUPOTHBIX BOJI M KX OCHOBHBIC XapaKTCPUCTHKHU
Cocrap MPUPOIHEIX BOX | 11156360tk MATEPHATOB [0 MPOHIEHHBIM TEMAM,
4 11X OCHOBHBIC odopMIIeHre TaGOPATOPHBIX PabOT, TIOATOTOBKA K YCTHBIM OTIPOCaM U
XapaKTePUCTUKN TecTaM
Bomnsie axocucTeMbl. bronorndeckre moMexu pHu BOAOCHAOKEHUN
Bojusle okocucrtemsl. | IIpopaboTka MaTepuanos 1o NpoiJIEeHHEIM TeMaM, 0hopMIIeHIE
5 | Buonoruyeckue momexu |/1200paTopHbIX padboT
IpU BOJOCHA0KEHUH BrinonHeHue pacueTHON KOHTPOIBHOM paboThI
[ToaroToBKa K YCTHBIM OMPOCAM U TECTAM
3arpsi3HsoIue 3arpsA3HSOIINE BENIECTBA B CTOYHBIX BOJIAX
2 | BeecTsa u ouorennbie |I[IpopaboTka MaTtepuana, MOAroTOBKA K OMPOCaM U TECTaM
3JIEMEHTHI B CTOYHBIX
BOJAX
CaHuTapHO-MUKPOOUOIOTHYECKHUI aHATTN3 BOJIBI
CaHuTapHO- [IpopaboTka MaTepuanoB Mo TeMe 3aHaTus. M3ydeHrne HOpMaTHBHBIX
11 | mukpoGuonormdecknii |AOKYMEHTOB, PETJIaMEHTUPYIOIIMX TPEOOBAHHUS K KAYECTBY IPUPOIHBIX,
AHAIIN3 BOJIBI MUTHEBBIX U OYUIIEHHBIX CTOYHBIX BOJ. OdopMiieHHne oTueTa 1Mo
nabopaTopHoii pabote
Paznoxenue Bbuonorudeckre OCHOBBI OYMCTKH CTOYHBIX BOJT
1p | OpraHMueCcKuX BemiecTs [TpopaboTka MaTepraIoB IO TeMe, TIOJITOTOBKA K OIIPOCAM U TECTaM

B a3pOOHBIX U
aHa’POOHBIX YCIOBUSX




6. Meroauveckue MaTepuaJibl IJI CAMOCTOATEILHONH padoThl 00y4arOmMXCsl MO IUCIUIIINHE
(MoayJi10)

[IporpaMMoii TUCHUTUIMHBI TPEIYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX AaeTCs
OCHOBHOI TeOpEeTUYECKUI MaTepuall, MPAKTHUYECKHUX U JJAOOPATOPHBIX 3aHITHIM, IPeNoiaratolnx
3aKperieHre U3y4eHHOTro MaTepuania u (OpMUPOBAHKE Y 00YUAIOIINXCs HEOOXOJUMBIX 3HAHUM, YMEHHH 1
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIFOYASTCS:

- U3y4YCHHE TEOPETUUECKUX BOIIPOCOB M0 PA3JIIUYHBIM TEMaM JTUCIUILIHHbI

- ohopmIIEHHE OTYETOB 10 JJaOOPATOPHBIM paboTaM;

- BBINIOJIHEHHUE JIOMAIIIHUX 3aaHHI;

- IOATOTOBKA K 3aYeTy.

Bce nHeoOxoaumble MaTepuaibl Ui MOATOTOBKH K TEKYIIEH U MPOMEXKYTOUHOM aTTecTaliil UMEIOTCS
B MOODLE - xypc «I'uapobuosiorus (XuMust BOJIbI © MEKpoOUoIorus)".

3a510roM yCHEIIHOrO OCBOGHUS  AUCLUILTUHBI SBJISETCS 00513aTeNbHOE MOCEIICHUE JIEKIIUOHHBIX,
MPAKTUYECKHUX U TAOOPATOPHBIX 3aHSITHA.

Wrorom u3yueHUs TUCIUTUIMHBI  SBJISCTCS KOHTPOJIbHAS padoTa U 3a4eT. 3a4eT MPOBOTUTCS B
ycTHOI (hopme (cobecenoBanne). B ycIoBUAX TUCTaHIMOHHOTO 00YYSHHSI TPOBOIUTCS KOMIIBIOTEPHOE
tectupoBanue B8 MOODLE

7. OueHOYHbIEe MAaTEPHAJIBI IS IPOBEAECHUS TEKYIIEero KOHTPOJIS YCIIEeBA€MOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETEHIINH C yKa3aHUEM 3TAIOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIIUILIIMHBI

Kon n HaumeHoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
UHAUKATOpa KOHTPOJIUPYEMOH
/11 (Motyis) cpencTaa
KOMIIETEHIH
Bopna kak xuMudeckoe BelecTBo. .
1 . tects [1K-2.7 YcTHBIN onpoc, TECThI
AHoMaJbHble (PU3UYECcKHe CBOMCTBA BOJIbI
YeTHBIN onpoc
2 |Teopernueckue OCHOBBI XUMHHU BOJIBI [TK-2.7 poc,
peleHue 3aaay
Pemenwne 3aga4, order
3 |PactBOpbI. 3aKOH YKBUBAJICHTOB [1K-2.7 1o J1abopaTtopHoOi
pabote
Y CTHBIE ONIPOCHI, TECTHI,
4 CocTaB NpupOAHBIX BOJ U UX OCHOBHBIE K-2.7 pacyeTHble 3aJJaHNs,
XapaKTePUCTHKH ' OTYETHI 110
nabopaTopHbIM paboTam
Y CTHBIE ONPOCHI, TECTHI,
OTYETHI 110
Bonanrle skocucteMbl. brosorndeckue
5 [1K-2.7 1a00paTOPHBIM
MTOMEXH MTPH BOJIOCHAOKEHUH
paboTam, pacueTHbIE
3aJJaHMs
[Tporecchl caMOOUUIIIEHUSI B BOJJOEME.
6 ot IH a [1K-2.7 VY cTHBIE ONIPOCHI. TECTHI
Wunexc canpobHOCTH
3arpsA3HsOIIMe BelecTBa U ONOreHHbIE
7 p IH = [1K-2.7 Y cTHBIE ONIPOCHI, TECTHI
HJIEMEHTHI B CTOYHBIX BOJIAX
Y CTHBIE ONIPOCHI, TECTHI,
MHUKpOOpPraHU3Mbl IPUPOHBIX U CTOUHBIX
8 . [1K-2.7 OTYETHI I10
BoA. Mopdosorust 6akTepraibHON KIETKH
nmabopaToOpHBIM paboTam
9 |®usnonorus MUKpOOPraHU3MOB [1K-2.7 Y CTHBIE ONPOCHI, TECTHI




@akTOpsI Cpenbl, BIUSAIONINE HA
10 Pbl CPEIbL, Hl [1K-2.7 YcTHBIE OPOCHI, TECTHI
MUKPOOPTaHU3MBbI
CaHuTapHO-MUKPOOMOIOTUIECKII aHATN3 Y CTHBIE ONpOCEI, TECTHI,
11 p p [1K-2.7 OTYETHI IO
BOJIBI
nabopaTopHBIM paboTam
Paznoxxenue opraHnyeckux BEUIECTB B
12 p H I1K-2.7 Y cTHBIE ONPOCHI, TECTHI
a’pOOHBIX U aHAIPOOHBIX YCIOBUSX
CoBpeMeHHBIE METO/Ibl XUMUYECKOTO
13 p A [K-2.7 Y CTHBIE ONPOCHL, TECTHI
aHaJIM3a BOJBI
14 |[WHuas xoHTakTHas pabora [1K-2.7
15 |3auer [1K-2.7

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEepPHalibl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMbITa MPO(ECCUOHAIBHOMN JesTebHOCTH,
XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIINN B MTPOLIECCE OCBOCHUS TUCIUTIIMHBI

r/mu?

Onpenenuts HOpMaIbHYIO KoHIeHTpanuo NaOH

TunoBsle 3a1auu A5 TpoBepku chopmupoBanHocTy kommneTreHmu [1K-2.7.

Tumnosble 3aa4u:

1. Paccuntath HOpMaIbHYIO KOHLIEHTPALIMIO pacTBopa, coaepxaiero 49 r H2SO4 B 800 mn
2. Kak npuroroBuTth 5 1 7%-Horo pactBopa Na2S0O4, ecnu ero miaoTHOCTh cocTaBiser 1.07

3. Ckonwko moneit cogepxutcs B 250  MgClI2

4. Yemy paseH skBuBaneHT H3PO4

5. Yemy pasen sxBuBaicHt Fe(OH)3

6. Yemy paBeH skBuBasieHT CuSO4

7. Jlns meirpanuzaru 20 mot 0,1 H. pacTBOpa KUCIOTHI HOTPEOOBAIOCH 6 MII €IKOT'0 HaTpa.

8. PaccunTaTh npoueHTHy0 1 MoJsipHyto KoHIeHTpauuto 0.2 H pactBopa KNO3, eciu ero
IUIOTHOCTH paBHa 1.043 r/min




7.3. CucteMa OLIeHUBAaHUSI PE3yJIbTaTOB 00YUEHHUS 110 AUCHUILIUHE (MOAYIIIO) IIPU MPOBEIECHUHU TEKYLIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBIL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a IPEAEIIBI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHI0BaHHOM paboyeil mporpaMmoii 1Mo AUCIUIUTHHE (MOTYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIIEHHBIX B paboueii nporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIaeeT MHCTPYMEHTapUeM YU4eOHOH TUCIUITIIMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLHUIUIMHE, YMEHHE €r0 UCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCliaTh CTAHAAPTHBIC 3ala4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUSA IIPU 000CHOBaHNU AJITOpHUTMA BBITIOJTHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX paboyei mporpaMmoi 1o
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

I[MTPUMEPHBIE BOITPOCBHI K BAYETY I10 KYPCY «I'MIPOBNOJIOT' YA (XUMUA BOJIbI U
MUKPOBNOJIOI' U )»

1. OcoGeHHOCTH CTPOEHUS MOJIEKYJIbI BOABI. XUMUYECKHE CBOMCTBA BO/IbI. AHOMAJIbHbIE
¢du3nueckrue CBOMCTBA BObI

2. Tepmuueckue cBoiicTBa Bofbl. IIOTHOCTE BO/IBI. AHOMaQJIMHU IIJIOTHOCTH.

3. Tepmuueckast cTpatuuKaus BOJHBIX Macc, KOHBEKTUBHOE NepeMelinBanue. BeptukansHoe
pacnpezeneHue ruJpoXMMHUYECKUX TTOKa3aTenei.

4. OnTuueckue cBoicTBa BOJIbl. [ TyOHHA MPOHUKHOBEHMSI CBETA B BOJHBIX 00BEKTaX.

5. dakTopsl, BIUAIOLINE HA (OPMUPOBAHUS COCTaBA MPUPOHBIX BOJI

6. Knaccudukanus npumeceit, cogepxaiuxcs B IpUpOAHbIX Bojax. [ eTeporeHHbIe u
TOMOT€HHBIE CUCTEMBI.

7. QucniepcHble cucteMbl. Komnonasl. CBOMCTBA KOJIJIOUIHBIX pacTBOpoB. Koarynsanus

8. Xummnueckue BELECTBA U 3JIEMEHTBHI, COIEPKALMECS B IPUPOIHBIX BOJAX.

9. NonHbI# cocTaB IPUPOIHBIX BOA. ' 1aBHBIE HOHBI. XMMHYECKUH TUII BOJ.

10. Munepanu3zanus (COJIEHOCTb) IPUPOAHBIX BOJ.

11. DnexTponurnyeckas aucconuanys Boasl. loHHOE npousBeeHe Boasl. Bonopoauslii
nokasaresnsb (pH)




12. PactBopeHHBI# Kucaopo. CTOYHUKH MOCTYIUICHUSI B IOTPeOJIeHHsI. 3aBUCUMOCTD OT
temneparypsl. [IpouentHoe Hackienue. CyTouHas U Ce30HHasi TMHAMUKa B Bojoemax. Poib B mmporeccax
CaMOOYHIIIEHUSI.

13. XuMuueckre MeTo bl aHayu3a BoAbl. OObeMHBIC (TUTPUMETPHUECKUE) METOIBI aHATIN3a B HX
Kiaccuukanus

14. Onpenenenne pacTBOPEHHOTO KHcaopoaa (Meroa Bunkiepa)

15. Yruekucnelii ra3 B mpupoIHbIX Bojaax. Mcrounuku noctyruienus u norpednaenus. Cyrounas
TUHAMHKa KOHIIEHTPAIMH YTJIEKUCIIOro ra3a B IPUPOIHBIX BOJAX.

16. ®opMbl HAXOXKJEHUS YTIECKUCIIOTO Ta3a B BojE, 3aBucuMocTh oT pH. bydepnas kapOonaTHas
CUCTEMa B MIPUPOIHBIX BOAAX

17. buoreHHsle 3JIeMEHTHI B TPUPOIHBIX BOAaX. buotnyeckuit uki a3ora

18. 3arpsi3HstonIre BEIIEeCTBa B MPUPOIHBIX BoIax. KCeHOOMOTHUKH, CTOWKHE OPTaHHYECKUE
3arpsi3HUTENN. D(H(PEKTH B OTHOIICHUH )KUBBIX OPraHu3MOB. OCOOEHHOCTH COBMECTHOTO JIEHCTBUS
3arpsI3HSAIOLIUX BEIIECTB

19. IlpropuTteTHbIC TPYMIIBI 3arPSA3HAIONIMX BEIIECTB

20. OcoGeHHOCTH COCTaBa X035IIICTBEHHO-OBITOBBIX, IPOMBIIIJICHHBIX U TOBEPXHOCTHO-
JMBHEBBIX CTOYHBIX BOJ{

21. OpraHonenTHuecKue MOKa3aTeIu KaueCcTBa BOJbI U METO/IbI UX ONpEAeTICHUS

22. MyTHOCTb U IPO3PAYHOCTH BOJIbI. METOIbI OTpeieieHus

23. Hlenoynocts Boabl. Bunbl menoynoctu. Bemectsa, 00ycnoBiuBaroue Mea0uHOCThb B
MPUPOJHBIX BoAax. Meron onpeeneHus

24. XKecTKOoCTb BO/bI, €€ BUJIbI, METO/] ONIPEAETICHUS

25. Cyxoi1 u minoTHbIN octaTtok. [loTepu npu npokaauBaHUU.

26. Iloka3aTenu KayecTBa BOJIbl, XapaKTEPU3YIOIINE COIEP)KAHUE OPIraHUUECKUX BEILECTB.
OxucnseMocTh BOJbI U €€ BUJIbI

27. XIIK u nepmaHranatHasi OKMCJISIEMOCTb, METObI OIIPEIETICHUS

28. buoxumuyeckoe notpednenne kucinopoaa. BIIK 5 u BIIK monH. MeTtoss! onpenenenust.

29. MukpoOHoI0ruyecKre moka3aTesn kauecTsa Boabl. CaHUTapHO-TIOKa3aTeIbHbIE
mukpoopranuszmsl, OKb, TKb

30. CanuTapHO-MUKPOOHOJIOTUYECKHM aHaIU3 BObI. [loceB Ha MIIOTHBIE MUTATENBHBIE CPEJIBI.

31. TpeboBaHus K KaueCTBY BOJbI 10 CAHUTAPHO-MUKPOOMOJIOTUYECKUM MOKA3aTENsIM IIPU
Pa3IUYHBIX BUJIAX BOJOIOJIb30BAHUS

32. Uudexnuu, nepenaromnirecs 4epes Boay

33. OcHOBHbIE CUCTEMATHYECKHUE IPYIIbl MUKPOOPTaHU3MOB

34. BosHble 3KOCUCTEMBI. BHO1IEHO3bI MPUPOJHBIX BOJJIOEMOB

35. Mopdonorust 6akTepuii, CTpoeHHe OaKTepUaTbHON KIETKH

36. dakTopsl Cpe/bl, BAUSIONINE HA MUKPOOPTaHU3MBbI

37. Tunbl NUTaHUS MUKPOOPTaHU3MOB

38. buonornyeckoe OKUCIEHNUE, TUIIBI ABIXaHUS MUKPOOPTaHU3MOB

39. ®epMeHTHI U UX KiIaccupuKaIus

40. Opranu3Mbl aKTUBHOTO WJjia U UX (YHKIMOHAIbHAS POJIb B OYUCTKE CTOYHBIX BOJ]

41. buonornueckasi OYMCTKA CTOYHBIX BOJ. DKOCHUCTEMA adPOTEHKA

42. buonoruyeckas O4MCTKa CTOYHBIX BOJ B OMopuiabTpax. Opranu3mMbl OMOIUIEHKH.

43. Tlponecchl OMOXMMHUECKOTO OKHCIIEHUSI OPTaHUYECKUX BEIIECTB B TOPOJCKUX CTOYHBIX
BOJ/IaX B a3pOOHBIX YCIOBUSIX

44. AraspoOHBIE MUKPOOHOIOTUUECKHE MPOIECCHI B OCAKAX CTOYHBIX BO/I.

7.4.2. IlpakTrueckue 3aJaHus IS MPOBEACHUS TPOMEKYTOUHOM aTTeCTalli 00yJaroIINXCs
Kontponbras padota: "Pacuer nunaekca TpopuIecKOro COCTOSHHS BOI0EMA IO pe3yIbTaTaM
TUJPOXHUMUYECKOTO MOHUTOPHUHTA"
I/IH)]I/IBI/I)IyaJ'H)HI)Ie 3alaHuA, COACPIKAINEC NCXOAHBIC TAaHHBIC JJIA BBIITOJTHCHUA KOHTpOHBHOﬁ
pabotsl goctynusl B DMMOC MOODLE https://moodle.spbgasu.ru/course/view.php?id=2201

7.4.3. IlpumMepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpyU HaJIUYUN)
Kypcosast pabota (mpoekT) yueOHbIM IJIAHOM HE MPEeIyCMOTPEHa.

7.5. Meroauyeckue MaTepuassl, OIpeIeAOIne IPOLEAYPhl OLCHUBAHNS 3HAHUN, YMEHUHN, HABBIKOB U



(nyn) ombITa TPOPECCHOHATBHON EATEILHOCTH, XapaKTePU3YIOIINE dTanbl OPMUPOBAHUS KOMITCTCHITHI
[Ipouenypa npoBeaeHUs NPOMEKYTOYHOM aTTECTALMU U KOHTPOJISL YCIIEBAEMOCTHU
PEMIIaMCHTUPYCTCH JIOKAJIbHBIM HOPMATUBHBIM dKTOM.

[Iponetypa orieHnBanust GOPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEACHUN TEKYIIETO KOHTPOIIS
npuBeseHa B 1. 7.3.

TunoBble KOHTPOJIBHBIE 3a/JaHUS TEKYILLEr0 KOHTPOJIS IPUBEACHBI B 1. 7.2.
[IpomerxyTouHas aTTecTanus IpoBOIUTCA B opMe 3aueTa. 3adeT IPOBOJUTCS B YCTHOU (hopme
(cobecenoBanue). B ycrnoBHsX AUCTAHIMOHHOTO 00yUEHUS MPOBOAUTCS KOMIIBIOTEPHOE TECTUPOBAHKE B

MOODL.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YpoBeHL OCBOCHUS U OIIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKA «XOpOLIO» OrieHKa «OTJIMYHO»
HOY o»
«HE 3aUTEHOY «32UTEHOY
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUSI | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimn Kommerenmun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHNS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENPOAYKTHUBHBII MPUMEHSIOTCS K pEIIeHUI0 KaK
Xapaxrep. PEIIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3aJJaHuM. HECTaHAapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTHU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPAKTUIECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBBIKA. CaMOCTOSATEJIbHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOIO BBICOKAsl aJalTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MarepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CyX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHWE, MECTO U3JaHMSI, U3/IaTEIBCTBO, TO/I U3/IaHUs yIeOHOH 1
/11 €O0HO-METONIECKOH JINTePaTyPhl PKCMILIADOB/SIICKTD
i Patyp oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

Anudanosa A. U., Xumus Boasl 1 Mukpooduonorus, benropon:

1 |Benropoackuii rocyjapCTBEHHBIN TEXHOJIOTHYECKUM YHUBEpCUTET M. B.I".

[IIyxosa, 9bC ACB, 2013

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

JlomoJHUTENbLHAA JIUTEPATYPA

Herona JI. JI., Kypmaesa T. C., XuMus BoJibl ¢ OCHOBaMH MUKPOOHOJIOTHH,

1 [Camapa: Camapckuii rocyaapCcTBEHHBIN TeXHHUECKUN yHUBepcuTeT, DbC

ACB, 2020

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

Pemetnsix O. C., Hukanopos A. M., 'mapoxumust 1 oXpaHa BOJHBIX

2 |pecypcos, Poctos-Ha-/lony, Taranpor: U3narensctBo FOxxHOTrO

¢benepanbHOro yHuBepcutera, 2018

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




1 |[Komuna I'. ., Ka6prens O. U., Akumos JI. U., Xumust BOIBbI,

http://ntb.spbgasu.ru/

CII6., 2016 elib/00742/

OO6yuatomuecs u3 yrciia nHBaMI0B 1 jui] ¢ OB3 oGecneunBaroTcs meyaTHBIMU U (WITH)
AJIEKTPOHHBIMU 00pa30BaTEIBHBIMH pecypcamMu B (popMax, aIanTHPOBAHHBIX K OTPaHUYCHUSIM HX

310POBbA.

8.2. [lepeuens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET»

DIIeKTPOHHBIN ajipec pecypca

EnnHoe 0KHO 1ocTyna K 00pa3oBaTesIbHbIM pecypcam

http://window.edu.ru/

baza HopMaTHBHO-TIpaBOBBIX JOKYMeHTOB "Kozaekc"

https://kodeks.ru/

Kypnan "Boaa u skosiorus: npo0semsl U penieHus”

http://wemag.ru/

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue

DJIEKTPOHHBIN afipec pecypca

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

HayuHas syiekTpoHHas
oubmmoreka eLIBRARY.RU

DNeKTPOHHO-O0MOIMOTEeUHas cucTeMa u3natenbera "KoHcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

DJIeKTPOHHO-O0MOIMoTeuHas cucreMa u3aarensersa "IPRsmart”

http://www.iprbookshop.ru/

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOINYECKOM TUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

®enepalibHbIl 00pa3oBarenbHbIN nopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenbcersa "FOPAUT"

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

DJIIeKTPOHHO-O0MOIMoTeUHasl cucTeMa usarenscrsa "Jlans"

https://e.lanbook.com/

OnektponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema quctaniponHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HNudopmannonHo-npasoBas 06aza ganHbeIx Kogekc

http://gasudata.lan.spbgasu.ru/d

ocs/
NudopmannonHo-npaBosast cuctema KoHcynbrant Wlaw.lan.spbgasu.ru\Consultant

Plus ADM

\\law.lan.spbgasu.ru\GarantClie
NupopmannonHo-npaBoBast cuctema ['apant nt

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEILHOTO
npoliecca 1o AUCHUILIMHE, BKII0Yas IIEpeueHb JIMIEH3MOHHOIO U CBOOOAHO pPacpOCTPAHIEMOTO

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crioco6 pacripocTpaHeHUs
(JIMLIEH3MOHHOE WJIH CBOOOIHO
pacpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Jorosop Ne /132009689201 ot
18.12.2020r




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTITHBI
CBenieHns 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITEIbHON paboThI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

50. YueOHble ayIuTOPHH 111 IPOBEICHUS
NPAKTUYECKUX 3aHATUI, KypCOBOTO
IPOEKTUPOBAHUS (BBIIOJIHEHMS KypCOBBIX padoT),
TPYINIOBBIX U UHIAUBUAYAIBHBIX KOHCYIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
aTTecTaluu

KoMIuiekT MynbTuMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTHMEIMHHBINA
MIPOEKTOP, FKPaH, ayIUOCUCTEMA), I0CKA, KOMILIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS IJIs1 TPOBEACHUS 3aHATHIA
JIEKITMOHHOT'O THIIAa, KOMIIEKT MYJIbTUMEINIHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JIOCKa, IKpaH, KOMIUICKT yu4eOHOH Mebenu,
noAkroueHue Kk komnbrorepHoit cetn CIT6I'ACY,
BbIX011 B MIHTEpHET

50. IMomernieHus st CAMOCTOSITETLHON paObOTHI

[Tomenienue s caMOCTOSTENBHOM pabOThI
(unTanpHBIN 3251 OuOMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 .- IIK gst murg ¢ OB3 (cuctemubiit 010K,
MOHHUTOP, KJIABUATYPA, MbIIIIb) C MOJKIOUYEHUEM K
cetu «MHTEpHET» U 0OecneueHueM J0CTyna B
JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOT'ACY.

I10 Microsoft Windows 10

50. YueOnas nadopatopust OO11eit HSKOJI0THH,
XUMHH BOJIBI ¥ TEXHOJIOTUN OYUCTKU CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi1. 1. 4

Ayn. 16, 501,506

Juctumisarop; BertsokHoM mikad; BeITsokHOM mKad;
Xnanorepmoctat; XiagorepMocrar, Mukpockor 1-
20; Xumuueckas ocyna;

DNEKTPOIUIMTKA KBapll; AHAIU3aTOp KUIKOCTH
«Dmoopar-02-3M» ¢ npucTaBKOH 1Is ONIpeIeIeH s
XIIK; IMoprartunslii TypOuanmerp HACH moz.
2100P; ®noxynarop 113-0244 mectumecTHbIH;
Konopumerp KOK-3; ITpubop BakyymHOTr0o
(GuIbTpOBaHMS,

Crenn nabopartophslii; Tepmopeakrop; Llentpudyra
HactosbHas OITH-8; Beckr nabopatopusie GX-400;
pH-meTp kapmanusbiii pHep2 gupmer HANNA;
OunpTpanronHas kojoHka; Jnekrporneds SNOL;
OnpITHas ycTaHOBKA MO UMIIEJUIEPHON (hioTanuy;
Marnaurtasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctuiuratop [19-10; Crena: I'mapaBinnueckuit
sotok; Crena: ['mapaBinyeckue CONPOTUBIICHHUS
Crenp: Vcreuenne )XuaKoCcTy 4epe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuble yctanoBku; [lorpyxHoi Hacoc
«'pynadocy; Taxomerp; JlozaTop NTUNETOUHBIIH;
Kapmannsriii pH-metp HI 98103

AHanu3atop pactBopeHHOro kuciopoga MAPK-3023;
Cnexrpodoromerp [13-5400BU; pH-meTp 98127,
Muxpockor 1-20.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUSA
O6paBOBaHI/I$I B COOTBCTCTBHHU C TpC6OBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.
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