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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
Llenpio QUCHUIUIMHBL SBISETCA TIOJyYCHHWE CHENHAIBHBIX 3HAHWH 110 XUMHH BOJBI, THUAPO- H
MHUKPOOHOJIOTUH, HEOOXOJUMBIX JUIS OCYHIECTBJICHUS NMPO(ECCHOHATBLHON NEsTeIbHOCTH B Cepe OYMCTKH
HPUPOIHBIX U CTOYHBIX BOJ, @ TAK)KE OXPaHbI BOJXHBIX O0BEKTOB
- U3y4YCHUE COCTaBa NPUPOJHBIX M CTOYHBIX BOJ, @ TAKKE NMPOTEKAIONIMX B HUX XUMHUYECKHX WU

OMOXMMHYECKHX TPOIIECCOB

- U3y4eHue OMOIEHO30B MPUPOTHBIX BOJOEMOB, KaK OCHOBHOTO (hakTopa opMUPOBAHHUS KaueCTBA BOJIbI
- U3yYCHHE OCHOB MHKPOOHMOJIOTHH MPUMEHUTEIHLHO K TpoIleccaM OMOJIOTHYECKOW OYMCTKH CTOYHBIX
BOJl ¥ CAaMOOYUIIEHHS BOJOEMOB
- OBJIQJICHUE METOJIaMH XUMHUUYECKOTO U MUKPOOHOJIOTHYECKOTO aHAIN3a BOIbI

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00OY4YeHHMsI MO AUCHMIUVIMHE (MOAYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAUMCHOBAHHC

[Tnanupyemsble pe3ynabTaThl O0yYEHHS 110

KOMIIETCHIINH MH/INKATOpa TOCTUKECHUS JUCLUILINHE, 00€CTIEUNBAIOIIUE TIOCTHKEHNE
KOMIIETECHIINU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT
[TKP-1 Cnocob6nocts|[IKP-1.9  Kontpons kauyecTBa|3Haer
OpPraHM30BBIBATH PAOOTHI MO|MYCKOHAIAJOYHBIX  paboOT  H|XMMHUYECKHE U OMOJIOTHYECKHUE OCHOBBI OUYMCTKU
CTPOUTENBCTBY IPOBEICHUS UCTIBITAHUH |IPUPOJHBIX W CTOYHBIX BOJI; HOPMATHBHBIC
COOPYKEHHI, MOHTaXy H|TEXHOJIOTUYECKOTO TpeOOBaHUS K  KAauecTBY MHUTHEBBIX U
HalaJKe  d3JEMEHTOB  M|00OpylOBaHUS COOPYKEHHSI |OUUIIEHHBIX CTOYHBIX BOJI
o0opynoBaHus CUCTEM |BOJIOCHAOKEHUS yMmeet
TEII0ra30CHA0KEHMS, (BOZIOOTBEACHMUS) IPOBOJUTH OIEHKY 3((eKTUBHOCTH pabOTHI
BEHTUJISIIHH, OUHCTHBIX COOPYXEHHIl BOJOCHAOXEHUs U
BOJIOCHA0KEHUS U BOJIOOTBE/ICHUS
BOJOOTBE/ICHUS BJIa/leeT HABbIKAMU
COBPEMEHHBIMM  METOJaMH  OINpeesIeHus
MOKa3aTesel KauecTBa MUThEBBIX U OYMIIIEHHBIX
CTOYHBIX BOJ
[TIKP-2 Cnoco6nocts|[TKP-2.8 KonTpoas cobmtoeHus|3naer
OpPraHU30BBIBaTh paOOTHI MO(HOPM, TpPaBWJI U  METOJOB|3KOJOrMYecKHe NpoOIeMbl, BO3HHUKAIOIINE B
TEXHUYECKOMY TEXHUYIECKOH JKCILTyaTalluy,|pe3yabTaTe aHTPOIIOIE€HHOIO BO3JEHCTBUS Ha
OOCITy’)KUBAaHHIO M PEMOHTY|00ECIEeUNBAIOIINX CAaHUTAPHYIO[PUPOIHYIO cpeny (3arpsi3HEHeHue,
CUCTEM U 3KOJIOTUYECKYIO0 0€30MacHOCTh|IBTPOGUpPOBaHHE BOJAOEMOB) M METOABI HX
TEIUIOra30CHa0KEeH U, (GYHKIIMOHUPOBAHUSI CHUCTEMBI U |TIPEIOTBPAIICHHS
BEHTHUJISIIHH, COOpYXXEHHM  BOJOCHAOXKEHUs|ymeeT
BOJIOCHA0KEHUS u|(BOJOOTBEICHHS) OLIEHMBATh JKOJIOTMYECKOE M  CaHUTapHOE
BOJIOOTBE/ICHUS COCTOSIHHE BOJHBIX OOBEKTOB 10 XHMUYECKHM,

THJPOOHOIOTHYECKUM U MUKPOOHOIOTHYECKUM
KpUTEpUSIM

BJIa/ieeT HABbIKAMU

METOJJaMH  CaHUTAPHO-MUKPOOHUOIOIHYECKOTO
aHaJIU3a PUPOJHBIX, TUTHEBBIX U CTOYHBIX BOJL




VYK-2 Cniocoben onpeaensats|YK-2.1 Nnentudukanys
Kpyr 3amad B  paMKax|npo(HIbHBIX 3ama4y
MOCTaBJICHHOW  1eau  H|mpodeccHoHaIbHOM

BEIOMpATH ONTUMAaJIbHbBIE|1EATETbHOCTH

CrocoObl ~ UX  pEIICHHs,

UCXOAd H3 JIEUCTBYIOLIUX

MIPABOBBIX HOPM,

UMEIOIINXCA PECypcoB H

OTpaHUYCHUIN

3HaeT
COCTaB u CBOﬁCTBa HpHpOIIHBIX U CTOYHBIX BOI,
XUMUYECKHEe, (U3UYECKHEe M OHOJIOTHYECKHE

dakTopsl (popMupOBaHHMS KayecTBa BOJBI,
OCHOBBI THAPO- ¥ MUKPOOHOJIOTUH

ymeeT

UCIIOJIb30BATh HOPMaTHBHO-TIPABOBEIC
JIOKYMEHTBI B npodeccuoHaIbHON
JeATEIIEHOCTH

BJIa/IeeT HABBIKAMHU

METOAaMHU XUMHUYECKOTO "

FI/I,Z[p06I/IOJ'IOFI/ILIeCKOFO aHallu3a IPUPOIHBIX H
CTOYHBIX BOJ

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON NPOrpaMMbl

Jannas aucruruimHa (MOAyib) BkirodeHa B biok «Jucrumauael, moxynw» b1.B.JIB.01.02.01
OCHOBHOI# TipoheccuonanpHOi oopazosarenbHOM porpammbl 08.03.01 CTpouTENbCTBO M OTHOCHTCS K YaCTH,
dbopMupyemMoii yauacTHUKaMu 00pa30BaTEIbHBIX OTHOUICHHH yueOHOTO IJIaHa.

Ne 8 (OO S — Konx n HanMeHoBaHME HHAMKATOpa
n/m pel YIOTIHE AUCTHILT IOCTHIKEHUS KOMIIETEHIINU
OIIK-3.8, OIIK-4.4, OIIK-6.1, OIIK -
6.2, OIIK-6.4, OIIK-6.10, OIIK- 6.14,
1 |OcHOBEI BOLOCHAOMEHUS U BOLOOTBEICHUS I[IKO-2.2, TIKO-2.3, TIKO-2.5, TIKO-

2.9, IIKO-2.13, TIKO-3.6, TIKO -3.7,
ITKO-3.8, IIKO-3.12

VYK-1.1, VK-1.2, YK-1.3, VK-1.4, VK-
2.1, VK-2.2, YK-2.3, VK-2.4, YK-2.5,
VK-2.6, VK-3.5, YK-4.1, YK-4.2, VK-

2 |O3nakomuTenbHAS IPAKTHKA 6.1, VK64, VK-6.5. YK-6.7. OIIK-
3.1, OIIK-3.2, OIIK- 4.1, OIIK-4.2,
OIIK-4.4, OIIK-5.2

3 [Oxomorus VK-8.1, OIIK-1.10
OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK -

4  [Xumus

1.5

OcHOBEI BO,ZLOCH8.6)KGHI/I$I 1 BOJOOTBCICHUA

- bazoBrIe 3HaHUS O nponeccax OYMCTKH NPHUPOAHBIX U CTOYHBIX BOJ

O3HakoMHUTEIIbHAS IMpaKTHUKa

- O6HII/IG MNpEeaACTaBJICHHUA O Iponeccax OYHUCTKH NPHUPOAHBIX MW CTOYHBIX BOJ Ha CTAaHIOUAX
BOJOIIOATOTOBKU U KaHAJIIM3AIIMOHHBIX OUYHCTHBIX COOPYIKCHUAX

OKonorusg

- bazoBbIe 3HaHUS O COCTaBE U CBOMCTBAX DKOCHUCTEM
- 3HaHMA 0 crmoco0ax CHHTE3a U PAa3I0XKCHUA OPraHUYCCKHUX BCHICCTB B 9KOCUCTEMAX
- 3HaHUA O MOCJICACTBUAX aHTPOIIOTCHHOT' O BO3JICHCTBUS Ha BOJHBIE 00BEKTHI

XuMus

- ba3oBrkIc 3HaHUA B 00JacTH 0611_[6171 n HeopFaHI/IquKOﬁ XHUMHUHU

Ne
/o

[Tocnenyromuye TUCIUTTITUHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpA
JOCTHIXKXCHHA KOMIICTCHIIMH

[TogroroBka K Mpoueaype 3allUThl W 3alIUTa BBITYCKHOMN

KBAJTM(PHUKAIIMOHHOHN paboThI

VYK-1.1, YK-1.2, VK-1.3, YK-1.4, VK-
1.5, YK-1.6, YK-1.7, YK-2.1,




VK-2.2, YK-2.3, VK-2.4, VK-2.5, VK-
2.6, YK-3.1, YK-3.2, VK-3.3, VK-3.4,
VK-3.5, YK-4.1, VK-4.2, VK-4.3, VK-
4.4, VK-4.5, YK-4.6, VK-5.1, VK-5.2,
VK-5.3, YK-5.4, VK-5.5, VK-5.6, VK-
5.7, VK-5.8, YK-5.9, VK-6.1, VK-6.2,
VK-6.3, YK-6.4, VK-6.5, VK-6.6, YK-
6.7, VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-7.5, YK-8.1, VK-8.2, VK-8.3, VK-
84, VK-8.5, OIIK-1.1, OIK-1.2,
OIIK-1.3, OTIK-1.4, OIIK-1.5, OIIK-
1.6, OIK-1.7, OIK-1.8, OIIK-1.9,
OIK-1.10, OIK-1.11, OIK-2.1,
OIIK-2.2, OTIK-2.3, OTIK-2.4, OTIK-
3.1, OIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OTIK-3.7, OIIK-
3.8, OIK-3.9, OIIK-4.1, OIIK-4.2,
OIIK-4.3, OITK-4.4, OTIK-4.5, OTIK-
4.6, OIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.4, OIIK-5.5, OTIK-5.6, OTIK-
5.7, OIIK-5.8, OIIK-5.9, OIIK-5.10,
OIIK-5.11, OTIK-6.1, OTIK-6.2, OTIK -
6.3, OIK-6.4, OIIK-6.5, OIIK-6.6,
OIIK-6.7, OTIK-6.8, OTIK-6.9, OTIK-
6.10, OIIK-6.11, OIIK-6.12, OIIK-
6.13, OITK-6.14, OIIK-6.15, OIIK-
6.16, OITK-6.17, OIIK-7.1, OIIK-7.2,
OIIK-7.3, OIIK-7.4, OTIK-7.5, OTIK-
7.6, OIIK-7.7, OIIK-7.8, OIIK-8.1,
OIIK-8.2, OTIK-8.3, OTIK-8.4, OTIK-
8.5, OIK-9.1, OIIK-9.2, OIIK-9.3,
OIIK-9.4, OTIK-9.5, OTIK-9.6, OTIK-
9.7, OTIK-10.1, OTIK-10.2, OTIK- 10.3,
OTK-10.4, OIIK-10.5, TIKO- 2.1,
[IKO-2.2, TIKO-2.3, TKO-2.4, TIKO-
2.5, TIKO-2.6, TIKO-2.7, TIKO- 2.8,
[IKO-2.9, TIKO-2.10, TIKO-2.11,
[KO-2.12, TIKO-2.13, TIKO-3.1,
[1KO-3.2, TIKO-3.3, [IKO-3.4, TIKO-
3.5, TIKO-3.6, IIKO-3.7, TIKO-3.8,
[IKO-3.9, TIKO-3.10, TIIKO-3.11,
ITKO-3.12, TIKP-1.1, TIKP-1.2, TIKP-
1.3, TIKP-1.4, TIKP-1.5, TIKP-1.6,
TIKP-1.7, TIKP-1.8, TTKP-1.9, TIKP-
1.10, TIKP-2.1, TIKP-2.2, TIKP-2.3,
TIKP-2.4, TIKP-2.5, TIKP-2.6, TIKP-
2.7, TIKP-2.8, TIKP-2.9, IIKP-2.10,
TIKP-2.11, TIKP-2.12, TIKC-1.1, TIKC-
1.2, TIKC-1.3, TIKC-1.4, TIKC- 1.5,
TIKC-1.6, TIKC-2.1, TIKC-2.2, TIKC-
2.3, TIKC-2.4, TIKC-3.1, TIKC- 3.2,
TIKC-3.3, TIKC-3.4, YK-9.1, VK- 9.2,
VK-9.3, VK-9.4, VK-9.5, VK- 10.1,
VK-10.2, VK-10.3, TIK(ID-1.1,
HK(I0)-1.2,




TIK(1D)-1.3,
MKD)-1.6

TIK(11)-1.4, TIK(L[)-1.5,

IIpoexTHas nmpakTuka

VYK-1.1, VK-1.2, VK-1.3, YK-1.4, VK-
1.5, VK-1.6, YK-1.7, VK-2.1, VK-2.2,
VYK-2.3, VK-2.4, VK-2.5, VYK-2.6,
OIIK-6.1, OIIK-6.2, OIIK- 6.3, OIIK-
6.4, OIIK-6.6, OIIK-6.8, OIIK-6.10,
OIIK-6.14, OIIK-6.15, OIIK-8.2,
OIIK-8.4, IIKO-2.6, IIKO- 2.7, IIKO-
3.2, TIIKO-3.3, IIKO-3.9, IIKO-3.10,
[IKO-3.11

4. O0beM AUCUMILIMHBI (MOAYJisl) B 3aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMUYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy o0yuyawuiuxcsi ¢ npenojaasarejieM (10 BHAAM Y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
Bun y4ueOHo# paboThl Beero MIPaKTUYECKYIO
4acoB 5
NOATOTOBKY
KonrakrHasi padora 48 48
Jlexnmonnsie 3auaTus (JIek) 16 0 16
Jlaboparopusie 3ansaTHs (J1ab) 16 0 16
IpaxTuueckue 3ansatus (I1p) 16 0 16
HMuas koHTaKTHAsI padoTa, B TOM YMCJIe: 0,4 0,4
KOHCYJIbTAIIUU 10 KYpPCOBOM paboTe (IIPOEKTY), 0.4 04
KOHTPOJIBHBIM padoTam (PT'P) ' '
KOHTaKTHas paboTa Ha aTTeCTAlMIO (CaJa 3a4eTa,
3a4ueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 0,4 0,4
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUI0
(KoHCYNBTAIUS TIEpes IK3aMEHOM U c1aya
Yacebl HAa KOHTPOJIb 4 4
CamocrositennbHast padota (CP) 55,2 55,2
O01mas Tpy10eMKOCTh JUCHUIITUHBI (MOLYJIs1)
gacel:| 108 108
3aYeTHbIE ¢TUHHUILI: 3 3
5. Conep:kanue QUCHUILIMHBI (MOAYJIsi), CTPYKTYPHMPOBAaHHOE IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaleMHUYeCKHX YACOB M BUA0B Y4eOHbIX 3aHATHH
5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYIS)
KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
WH/IUKATOP
= a
g | Jexkuun I13 JIP Bcero,
Ne Pasznensl AUCIUILIHHEL g CP qac, | AOCTIXEHH
S ’ s
W3 HUX Ha M3 HUX Ha M3 HUX Ha
MPaKTHU- MPaKTH- MPaKTH- KOMIICTEHII
BCEro | 4YecKyrm | Bcero | udeckyrm | Bcero | deckyro uu
oaro- oaro- moaro-
TOBKY TOBKY TOBKY
1. I
paznen. OCHOBBI XUMUU BOJbI
Bona KakK XUMHUYECKOE
1.1. |BemecTBo. AnomanbHbIe| 5 | 2 2 YK-2.1
(pusmueckue CBOMCTBA BOJIBI




TeOpeTI/I‘IeCKI/Ie OCHOBBI XHMHHU

VK-2.1,

12, | oo 41 % | nkp2s
VK-2.1,
1.3. |PacTBOpHI. 3aKOH SKBHUBAJICHTOB 4 8 IKP-2 8
2. |2 paznen. [Ipupoanbie BOABI
CocTtaB HpUpPOIHBIX BOA U HX vK-2.1,
2.1. 15 27 ITKP-1.9,
OCHOBHBIC XapaKTEPUCTUKH TKP-2.8
3. |3 paszen. buoneHossl
MIPUPOTHBIX BOJIOEMOB.
buonornueckue nomexu npu
BOJOCHAOXEHHUU
Bonnrsie 9KOCHUCTEMBIL. VK-2.1,
3.1. |buonoruyeckue TOMEXH TIPH 15 23 [1IKP-2.8,
BOJIOCHA0KCHUHU ITKP-1.9
39 [Ipomeccyl  camoouMiieHUs B 2 YK-2.1,
" |[Bomoeme. Muaekc canmpoOHOCTH [IKP-2.8
4. |4 paznmen. CocTaB CTOYHBIX BOJI
3arpsi3HSIONIME  BEIIeCTBA U YK-2.1,
4.1. |OMOreHHbIe IJIEMEHTHI B CTOYHBIX 4 6 [1IKP-1.9,
BOJax IIKP-2.8
5. |5 paznen. OcHOBBI
MUKpPOOHOJIOTUH
MuKpoOpTraHu3Mbl PUPOIHBIX U VK-2.1
5.1. [ctounbix Box. Mopdororus 2 HKP-é é
OaKTEPHUAILHON KIETKH '
VK-2.1,
5.2. |®u3noNoTUsS MUKPOOPTaHU3MOB 2 [TKP-1.9,
[IKP-2.8
@DakTopsl Cpebl, BIUSIIOLIAE HA YK-2.1,
2.3. MI/IKpOOpFaHI/IBMI;I 2 [KP-1.9,
ITKP-2.8
CanutapHo- YK-2.1,
5.4. |[MUKpOOHONOTHYECKUN  aHAIU3 10 14 [1KP-1.9,
BOJBI IIKP-2.8
6. |6 paznen. buonoruueckue
OCHOBBI OYMCTKH CTOYHBIX BOJI
Paznoxenue OpPraHUYECKUX YK-2.1,
6.1. |BemecTB B a’pOOHBIX W 3,2 7,2 [IKP-2.8,
aHadPOOHBIX YCIOBUAX ITKP-1.9
7. |7 pa3znen. CoBpemeHHble
METOJIbl XMMHUYECKOT0 aHaIn3a
BOJIbI
CoBpemeHHbIE METO/bI yK-2.1,
7.1 XHUMHYECKOTO aHaIn3a BOIbI 2 [KP-1.9,
ITKP-2.8
8. |8 pazmen. Has koHTaKTHas
paborta
VK-2.1,
8.1. |NHas koHTakTHas paboTa 0,8 [IKP-1.9,

ITKP-2.8




9. |9 paznen. Kontposb
VK-2.1,
9.1. |3auer 3) 4 ITKP-1.9,
I1KP-2.8
5.1. JIexuun
Ne | HaumenoBanue paszzaena N
. HaumeHoBaHMe U KpaTKOE CONEPIKAHUE JTEKIUI
n/n U TEMBI JIEKIIUI
Bopa xak xuMu4eckoe BemecTBo. AHOMAaJIbHbBIE (PHU3NUECKUE CBOHCTBA BOJIBI
Boga xak xumuuaeckoe o
CrpoeHne MOJIEKyNbl BOABI, BOJOPOAHBIE CBS3H. [e€pMHYECKHE CBOWCTBA
BELIECTBO. AHOMAJIbHBIE
1 o BOJIbI, aHOMAQJIMU IUIOTHOCTH. TepMuyeckas cTpaTH(HKanus B BOJOEMax.
dusznyecKue CBOMCTBA .
OnTryeckne CBONCTBA BOJbI TIOBEPXHOCTHOE HATSKEHHUE.
BOJIbI
CocTaB npupOoJHBIX BOJ
Cocras npupoanbix Boj |Knaccupukanus npumeceld NpupoaHbIX BOJA. B3BellleHHbIE 4YacTHLBI U
4 U UX OCHOBHEBIE KOJJIOWJHbIE NpUMecu. ['J1aBHbIE MOHBI, pACTBOPEHHBIE Ta3bl, OMOIr€HHBIE
XapaKTePUCTUKU AJIEMEHTBI, PAcCTBOPEHHbIE OpPraHUYECKHWE BELIECTBA, 3arps3HAIOLINE
BELIECTBA.
Bonnsbie sxocuctemsl. buonornyeckre noMexu npu BoJIOCHA0KEHUH
BoHbIE 5KOCUCTEMBI. .
CoctaB M CTpyKTypa BOJHOM JKOCHCTEMbI. bBHOLIEHO3bI NPUPOTHBIX
5 | buonorunueckue nomexu
BozoeMoB. IIponeccel camoounieHus B Bogoemax. bruonornueckue nomexu
Y BOJIOCHA0KEHUH
IIPU BOJOCHA0KEHUU.
3arpsi3Haoye 3arps3HA0IIKE BEIIECTBAa B CTOYHBIX BOJIAX
7 | Bewectsa 1 6uorennsle |Kiaccuduxanus cTOYHBIX BOJ, 0OCOOCHHOCTH UX XMMUYECKOI'O COCTaBa
AJIEMEHTHI B CTOYHBIX
BOZJAX
Mukpoopranu3mMbl ~ HNPUPOJHBIX M CTOYHBIX  BoA.  Mopdomorus
Mukpooprasusmsl o
OaKTepHaIbHON KIETKU
IIPUPOJHBIX U CTOYHBIX
8 M CucremaTiueckue TpyInbl MUKpPOOPraHU3MOB. [IpoKapHOThl U 3yKapHOTHI.
BoJ. Mopdonorus . o
! po . Mopdonorus 6aktepuii. CTpoeHune 6akTepuaibHON KIeTKH. Bupycsol.
OaKTepHaIbHON KIETKU
®uU3n0I0rus MUKPOOPTraHU3MOB
®dusnonorus
9 Tunsl nuTaHuss MHUKpPOOpraHu3MoB. Bunbl npixanusa. @OEpMEHTBI U HX
MUK TraHU3MOB
POOPTaHISMO KJIacCUu(PUKAIIHS.
MakTOpLI CPeIH, @DaxTOpHI Cpeibl, BIUAIOINE HA MUKPOOPTaHU3MBI
10 BJIAAIOIIME HA dusnyeckue XUMUYECKHE M Ouonoruueckue (akTopsl, ONpeAessonme
MHKPOOPTaHU3MBI KHU3HEIEATEIBHOCTh MUKPOOPTaHU3MOB.
Pa3noxeHne opraHMuecKrx BEIIECTB B a3POOHBIX U aHA3POOHBIX YCIOBUAX
p CoopyxeHust 6MOJIOrMUECKON OUUCTKU CTOYHBIX BOA. [Iporieccsl okucieHus
a3JI0KEHUE
OpPraHMYECKUX BEIECTB B a3poOHBIX ycioBusxX. [Ipouecchl Tpancgopmauu
OpPraHUYECKUX BEILECTB B .
12 OpPraHUYECKUX BEIIECTB B AaHAIPOOHBIX YCIOBHSX. YJaJeHHE COEIMHEHUI
a’pOOHBIX U aHA3POOHBIX
azota. Hutpudukanus n nenutpuduxamms. ANAMMOX.
YCIIOBUSX
5.2. [IpakTyecKue 3aHsAThs
Ne HanmenoBanue paznena
I /;1 U TeMbI TIPAKTHUECKUX HaumeHoBaHMeE U colepKaHUE MPAKTUUECKUX 3aHATHH
3aHATUI
CaoiicTBa pacTBOpOB
9 Teoperuueckue ocHOBbI [VICTUHHBIE M KOJNJIOMAHBIE PAcTBOPBI, UMX cBoMcTBa. CuIlbHBIE U Cla0ble
XUMHH BOJIbI ANEKTPOJIUTHL.  DIEKTPOJIUTHYECKas JUCCOLMAIMS BOJBL, BOJOPOIHBIN
nokasarenb. bydepusie pactBopsl. Pacuet pH pacTBopos.




PactBopsl. 3akoH

CniocoObI BbIpaykeHUsI KOHIICHTPAIIMU PaCTBOPOB. 3aKOH KBHUBAJICHTOB
ITpoueHTHas, MoJIspHasi, HOpMajbHasi KOHLEHTpalus pacTBOpoB. PemieHne

3
SKBUBAJICHTOB 3a/ay.
3aKOH KBUBAJICHTOB U €0 MPUMEHEHHE B XUMHUUYECKOM aHAJIU3€ BOJIBI.
Pacuer comep:kanusi KapOOHATOB M TUAPOKAPOOHATOB
Cocras npupoaubix Boa |POpMEI HaX0KIAECHHA YIJIEKHCIOrO ra3a B NPUPOAHBIX BoJax. bydepnas
4 1 UX OCHOBHBIE kapOoHaTHas  cucreMa. ArpeccMBHOCTh  Bojabl.Pacder  comepskaHus
XapaKTEPUCTHKH KapOOHATOB U I'MIPOKapOOHATOB IO Pe3yIbTaTaM OIpeIeICHHs IIETOYHOCTH.
HopmaTuBHbie TpeOoOBaHUS K Ka4€CTBY MPUPOAHBIX U MUTHEBBIX BOJI
Boanblie sxocucTeMBI.
[Tokazarenn kadecTBa MPHUPOAHBIX W NHUTHEBBIX BOJ. HopmaTuBHBIE
S | buonorieckue nomexu JIOKYMEHTBI, PErJIAMEHTUPYIOILIME KaueCTBO BOIbI
IIPH BOJOCHA0KEHUU yM P pytott AL
Onpenenenne TpPoPHUUECKOTO cCTAaTyca BOJOEMA IO TUIPOXMMHYECKUM
Boanblie sxocucTeMBI.
MOKa3aTeNsIM
5 | buonoruueckue nomexu
Pacuer wuHAekca TpPOPUYECKOTO COCTOSHHUS BOJOEMa IO pe3yibTaraM
MIPH BOJOCHA0KEHUU
TUAPOXUMUYECKOTO MOHUTOPHHTA
ITpoueccor [Tponeccrl camoouwnieHus B BojgoeMax. MHaeke canpoOHOCTH
6 CaMOOYHIIECHUS B buonornueckre MeToapl METOABI aHAM3a BOJBI. 30HBI CAPOOHOCTH U WX
Bogoeme. MHmekc XapakTepucTuku. MHuekc canpoOHOCTH
canpoOHOCTH
P Opranu3Mbl aKTUBHOTO WJIa U OMOTIEHKH
a3JI0KCHUE
CucreMaTuueckue rpynibl MUKPOOPTaHU3MOB aKTUBHOT'O WJjla U OMOILIICHKH,
OpPraHUYECKUX BEIIECTB B
12 WX POJIb B OYUCTKE CTOYHBIX BOA. CO00IIECTBO MHKPOOPTaHU3MOB Kak
a’3pOOHBIX U aHA3POOHBIX . .
WHAUKATOP KauecTBa pabOThl COOPYKEHHIM OMOIOTHYECKOM OUUCTKH
YCIOBUSAX
0O0630p COBPEMEHHBIX METOJIOB XUMUYECKOTO aHATTN3a BOIbI
Cospemennbie MeToanl |Knaccudukaums meronos ananmsa Boabl. DU3MKO-XHUMHYECKHE METOJBI,
13 XUMHAYECKOro aHajan3a |OMOoJIOTHYEeCKHMEe MeETOAbl. VMcmoab30oBaHHME METOAOB OHOMHIMKAIMM U

BOJIBI

6I/IOTCCTI/IpOBaHI/I$I JJI OLICHKHU MMPUPOIHBIX n
ABTOMaTI/ISI/IPOBaHHI)IG U AUCTAaHIIMOHHBIC METO/IbI aHAJIN34a.

CTOYHBIX BOA.

5.3. JJaboparopHbie pabOThI

HaunmenoBanue paznena

Ne
o/ | TEMBI 1a00paTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboT
IIpuroroBnenue pacTBopa COJISHOM KHUCJIOTBl 3aJaHHOM HOPMAalbHOU
KOHLEHTPalluu
PactBopsl. 3akoH o
3 Mertoasl 00beMHOTO aHau3a Boibl. MeTon HeliTpanuzaruu. [IpuroroBnenue
HKBHUBAJIEHTOB 9
pacTBOpa COJISIHOM KHUCJIOTHI U ONPEEIIEHNE HOPMAJIBHOCTH pacTBOpa
Cocras npupoaabIx Boj |Onpenenenue meao9HOCTH BOIbI
4 U UX OCHOBHBIE OmnpeneneHne  MIETOYHOCTH  BOABI  METOAOM  KHUCIOTHO-OCHOBHOTO
XapaKTepUCTUKU TUTPOBAHHUS
Omnpenenenne pacTBOPEHHOIO KMCIOPOia
CocraB pUPOIHBIX BOJ "
4 T 1X OCHOBHLIG HCTPYMEHTAJIbHbIE U TUTPUMETPUUECKHE METO/IbI OMPEIeNIEHUs] KUCIOpOoa
B Bojie. OKHCIUTENBHO-BOCCTAHOBUTEIBLHOE TUTpOBaHUE. Meton Bunkiepa.
XapaKTepUCTUKU
Cocras npupoaubix Bog (Onpenenenne 6noxumuueckoro norpedbnenus kucnopoaa (bIIK)
4 1 UX OCHOBHBIE buoxumuueckoe mnorpebnenne kucmopoxa (BIIK) kak wuHTErpanpHBbIii
XapaKTEPUCTHKH MoKa3aTellb KayecTBa MPUPOIHBIX BOJ. Metos! onpenenenns bBIIK.
CocraB npupoHbIX Boa |OnpeneneHne OKUCIsIEMOCTH BOIbI
4 Y UX OCHOBHBIE [lepmanranatHast u 6uxpomartHasi okucyisgeMocTb Boabl. XIIK.

XAPAKTCPUCTUKH




Omnpenenenue nepMaHTraHATHON OKHCIISIEMOCTH BOJIBI 110 MeToay KyoOerst

BoaHbIe DKOCHCTEMBI.

I'uapobuonornyeckuii aHaau3 NPUPOIHBIX BOJ
Meroasl oTOOpa W KOHCEpPBAIlMH THUAPOOHOJIOTHYECKUX Mpo0. MeTtoss

5 | buonoruueckue nomexu
Mukpockormuu. OneHka KadecTBa BOJAbI 1O  T'HAPOOHOIOTHUYECKUM
IIPH BOJOCHA0KEHUU
MOKa3aTessimM
CaHuTapHO-MUKPOOHOJIOTHYECKHUIT aHATT3 BOJIbI
C Nudexnmonnsie 3a001eBanmsl, MepeIAOIINECS Yepe3 BOIY. AJNIOXTOHHBIC U
aHUTApPHO-
P . |aBTOXTOHHBIE Opranusmbl. CaHUTapHO-TIOKA3aTE€IbHBIE MHUKPOOPTAaHU3MBI.
11 | mukpoOHMoIOTHUECKUI

aHaJIM3 BOJBI

MeTopl CaHUTAPHO-MHKPOOHOJIOTHYECKOTO aHaM3a BOJbl. HopmaTuBHBIC
TpeOOBaHUs K Ka4eCTBY MPUPOIHBIX, MUTHEBBIX U OUUILEHHBIX CTOYHBIX BOI.

MeTtobr 06€33apaskuBaHUS BOJIBI

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

No | HaumeHnoBaHue pasjaena o
CopneprkaHue caMOCTOSATENbHOM paboThI
/T | JAMCUUIUIMHBI U TEMBbI
2 Teopernueckue ocHosbl (CBOWCTBA PACTBOPOB
XUMHH BOJIBI Pemrenue nomamnux 3aganuii
CriocoObI BhIpaKEHUSI KOHIICHTPAIIUU PaCTBOPOB.3aKOH YKBUBAJICHTOB
3 PactBops1. 3akon
SKBUBAJICHTOB BrimonHenue qoMamHuX 3agaHuid, opopMIIEHHE OTYeTa IO JIAbopaTOpHOU
pabore
CocraB NpUPOIHBIX BOJI U UX OCHOBHBIE XapaKTEPUCTUKHU
CocraB pUpOJIHBIX BOJ .
4 [IpopaboTka MaTepuanoB Mo MPOIIEHHBIM TEMaM,
U UX OCHOBHBIE
odopmiteHre 1ab0paTOPHBIX padbOT, TOJATOTOBKA K YCTHBIM OITPOCaM U TECTaM
XapaKTEePUCTUKU
Boanslie sxocucreMsl. buonornueckue nomexu npyu BOAOCHA0KEHUN
Bopnsle sxocucteMsl.  |[[IpopaboTka mMarepwanoB 1O  NPOHACHHBIM  TemaMm, odopMileHHe
5 | buonoruyeckue nmomexu |1a00paTopHBIX PaboOT
IpH BOJOCHA0XKeHUU | BBINONHEHNE pacueTHON KOHTPOILHON paboThI
[ToaroroBka K yCTHBIM ONPOCAM U TECTAM
3arps3HA0IIME BEIIECTBA B CTOYHBIX BOJIAX
3arpsI3HAOLME BEIIECTBA
[IpopaboTka mMaTepuana, MOATOTOBKA K OIIPOCaM M TeCTaM
7 | u GUOTeHHBIE SJIEMEHTHI
B CTOYHBIX BOAaX
CaHuTapHO-MUKPOOHOJIOTHYECKHI aHATTN3 BOJIbI
CanurapHo- [IpopaboTka marepualioB MO TeMme 3aHATUS. M3ydeHHe HOPMATHUBHBIX
11 | MHUKpPOOMONOrHYECKUi |AOKYMEHTOB, DETJIAMEHTHPYIOMIMX TPEOOBaHMSA K KauyeCTBY HPHPOIHBIX,
AHAJIN3 BOJIBI MUTBEBBIX W OYMIIEHHBIX CTOYHBIX BoA. OdopmieHue ortdera 1O
nabopaTopHoi pabore
Pa3znoxenue buonornueckre OCHOBBI OUYMCTKH CTOYHBIX BOJT
1p |OPTaHMMECKHX BEIIECTB B [TpopaboTka MaTepuanoB Mo TeMe, NOJArOTOBKA K OMPOCaM U TECTaM

a’pOOHBIX U aHAIPOOHBIX

YCIIOBUSIX




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

[TporpaMMoil JTUCHUIUIMHBI TPETYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSTHI, HA KOTOPBIX JACTCS
OCHOBHOM TEOPETUYECKHM Marepua, NPaKTUYECKUX M JIA0OPATOPHBIX 3aHATUHA, MPEIINONIararonux
3aKperyieHue M3Y4YeHHOTo mMarepuaia u (GopMmupoBaHHe y 00y4aromIUXCs HEOOXOAMMBIX 3HAHUN, YMEHHUH U
HaBBIKOB. KpoMme TOro, Ba)KHEHIIMM STamoM H3y4YeHHs IUCIMIUIMHBI SIBISETCS CaMOCTOSITeNIbHas paboTa
oOy4aroluxcsi C MCHOJIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBpEMEHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTH.

B 06bem camocTosITeNnbHOM pabOThI 110 IUCHUIUIMHE BKIIFOYACTCS:

- U3y4eHHE TEOPETUYECKUX BOIPOCOB IO PA3IMYHBIM TEMaM JTUCIUILTHBI

- o(hopMIIEHHE OTYETOB 10 JaOOpPaTOPHBIM paboTaM;

- BBITIOJIHEHUE JJOMAIIHUX 33 JIaHHIA;

- IOATOTOBKA K 3a4eTy

Bce HeoOxonumble MaTepHabl A MOATOTOBKY K TEKYIIEH U MPOMEXYTOYHON aTTeCTallui UMEIOTCS B
MOODLE - kypc «I'napoOuosnorust (Xumusi BOJBI 1 MUKPOOHOJIOTHS )",

3aJ0roM YCIEUIHOTO OCBOCHHS  JUCHUIUIUHBI SIBISIETCS 00s3aTEIbHOE IMOCEHICHUE JICKIIMOHHBIX,
MPAKTUYECKHUX U TJAOOPATOPHBIX 3aHATHIA.

Wrtorom n3yueHus NUCUMIUIUHBL SIBIIAETCS KOHTPOJIbHAS padoTa U 3a4eT. 3a4eT MIPOBOJUTCS B YCTHOM
dopme (cobecenoBanue). B ycaoBHsIX IUCTAaHIIMOHHOTO 00Y4EHHUs MPOBOJIUTCS KOMIIBIOTEPHOE TECTUPOBAHUE
B MOODLE

7. OueHoYHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsl yCIeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauvy 00y4armMXCs M0 JMCUMILINHE (MOLYJII0)
7.1. IlepedeHb KOMIETEHIINH ¢ yKa3aHUEM ITANOB UX (POPMHUPOBAHUS B MPOILIECCE OCBOCHUS AUCIIUILITUHBI

Kon u HanMmeHnoBanue
Ne KonTponupyemble paziensl AUCIUILITHHBI N Bup orrenounoro
WHJIMKATOpa KOHTPOJIUPYEMOI

n/n (Momyst) KOMITETEHIIHH CpeacTBa

Bona KaK XUMHAYECK! B TBO.
1 bif a ecKoe €IIEeCTBO VK-2.1

. Y CTHBIN OIIPOC, TECTHI
AHOManbHBIE (.’pmnqecm/le CBOHMCTBA BO/IbI

YCTHBIN onpoc, peleHne

2 |Teopernyeckue OCHOBBI XUMHH BOJIbI YK-2.1, TIKP-2.8
3a1a4

Pemienue 3aaa4d, OTUCT 110

3 |PacTBOpHI. 3aKOH SKBUBAICHTOB VYK-2.1, TIKP-2.8 y
nabopaTopHoi pabore

VYcTHBIE ONPOCHI, TECTHI,

CoctaB TPUPOOHBIX BO, U HUX OCHOBHBIC ACUCTHBIC 3alaHUus
4 PO A VK-2.1, IKP-1.9, TIKP-2.8 [P A,
XapaKTePUCTHKH OTYETHI o
nmabopaTopHBIM paboTam
YcTHBIE OMPOCHI, TECTHI,
Bognsle  skocuctembl.  buonoruueckue OTYETHI o
5 P4 VK-2.1, TIKP-2.8, TIKP-1.9
MMOMEXH MPU BOJIOCHAOKEHUH nabopaTOpHBIM paboTam,
pacyeTHbIC 3aJaHHs
[Ipomeccel  caMOOYMIIEHHS B BOJIOEME.
6 | PO" B 8 VYK-2.1, I1IKP-2.8 VY CTHBIE OTIPOCHI. TECTHI

Wupuexc canpoOHOCTH

v 3arps3HSIOMNAE BEMIECTBA W OHWOTECHHBIC

VYK-2.1, TIKP-1.9, TIKP-2.8 [YcTHBIC OIIPOCHI, TECTHI
9JEMEHTBI B CTOUHBIX BOJAX

YCTHBIE ONpPOCHI, TECTHI,
VK-2.1, [IKP-2.8 OTYETHI o
nabopaTopHbIM paboTam

MUKpOOPraHU3Mbl TPUPOTHBIX M CTOYHBIX
BoA. Mopdosorust 6akTepranbHON KIETKH

9 |Dwuszmonorus MUKPOOPTraHU3MOB VYK-2.1, I1IKP-1.9, TIKP-2.8 [YcTHBIC OIIPOCHI, TECTHI




10

®dakTOpbl Cpepl,
MUKPOOPraHU3MBbI

BJIMAOIINUC Ha

VK-2.1, IIKP-1.9, IIKP-2.8

VY cTHBIE ONIPOCHI, TECTHI

11

CaHUTapHO-MUKPOOMOJIOTUYECKHH  aHAJIN3

BOJIBI

VK-2.1, IIKP-1.9, IIKP-2.8

YCTHBIE ONpPOCHI, TECTHI,
OTYETHI 1o
nabopaToOpHBIM paboTam

12

Paznokenne opraHMyYecKMX  BEIIECTB B
a’pOOHBIX U aHAIPOOHBIX YCIOBUSIX

VK-2.1, TTKP-2.8, TIKP-1.9

YCcTHBIE ONPOCHI, TECTHI

13

CoBpeMeHHbIE METO/Ibl XUMHUYECKOT0 aHaIn3a
BOJbI

VK-2.1, TTKP-1.9, TIKP-2.8

YcTHBIE OPOCHI, TECTHI

14

WNnas xonTakTHas paborta

VK-2.1, IIKP-1.9, IIKP-2.8

15

3auer

VK-2.1, TTKP-1.9, TIKP-2.8

7.2. TunoBble KOHTPOJIBHBIC 3aJaHHSI WIIM MHBIE MaTePHAaJIbl TEKYILEro KOHTPOJIS YCIIEBAeMOCTH, HEOOXOJMBbIe
JUISL OLICHKH 3HAaHUH, YMEHHI 1 HABBIKOB U (WJIN) OTIBITAa TPO(PECCHOHATBHOMN AEATEIBHOCTH, XapaKTEPU3YIOIINX
9Tarnsl POPMUPOBAHUS KOMIIETEHIIUHI B ITPOIIECCE OCBOCHUS JUCLUTLIHEI
Tumnossie 3axaun U1 TpoBepku chopmupoBanHocTH Komrnetennun YK-2.1, TIKP-1.9, ITKP-2.8.

Tumnosble 3aga4u:

1. Paccuntate HOpMaIbHYIO KOHIIEHTPAIMIO pacTBopa, coaepxariero 49 r H2S04 B 800 M
2. Kak npuroroBuTth 5 1 7%-Horo pactBopa Na2S0O4, ecnu ero miaoTHOCTh cocTaBiset 1.07 r/mn?

3. Ckonbko moneit conepxures B 250  MgCl2

4. Yemy paseH sxkBuBaneHT H3PO4

5. Yemy pasen sxBuBajieHt Fe(OH)3

6. Yemy paBen skBuBajeHT CuSO4

7. Jist mevitpaymzanuu 20 mu 0,1 H. pacTBopa KHCIOTHI TOTPeOOBaIoOCh 6 MII €IKOTO HaTpa.
Onpenenuts HOpMaIbHYIO KoHIeHTpanuo NaOH

8. Paccunrare mporeHTHYI0 W MoisipHylo KoHieHTpanuio 0.2 H pactBopa KNO3, ecnu ero

IJI0THOCTH paBHa 1.043 r/mn

7.3. Cuctema OLIEHUBaHUSl PE3yJbTaTOB OOy4YEHHUS MO JAUCHUUIUIMHE (MOJYJIO) MPU MPOBEACHUH TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH




O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3ys HAyYHbIE JOCTHKECHUS APYTHX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TEOPETUUYECKIE 3HAHUS 17151 BRIOOpA METOAMKH BBIMOTHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B

v (v
CTAVONOARLIV AACYVAr TaIdy  RDLICAL I VYNODRAUL FUNLTUNALL UOTTATIAIIAG 29 AT

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- ACII0JIb3YET HAYYHYIO TEPMHUHOJIOTHUIO, IMHIBUCTHYECKU U JIOTUYECKH
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJICET MUHCTPYMEHTAPUEM 10 JUCLIUIUIMHE, YMEHUE €T0 UCIIOJIb30BATh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCTOsITeNNbHAs paboTa Ha MPAKTUUYECKUX 3aHATUSX, Y4acTHE B TPYNIOBbIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/]1 PElICHNUs 3a7a4 0e3 3aTpyIHEeHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUICCKOC U JIOTUYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapreM y4eOHON AUCHIUILUIMHBI, YMEHUE €T0 UCIOIb30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- TOCTaTOYHBIN MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS IO JUCIUTUINHE,

(He 3a4TEHO) - OTKa3 OT OTBETa (BBITIOJHEHUS TUCHMEHHON PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOUHUKOB, PEKOMEHIOBAaHHBIX PabOUeH MporpaMmoi 1mo
JUCITUTUIAHE;
YMECHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKH 3HAHWM, YMEHHI M HaBBIKOB M (WJIK) ombITa NpOo(dhecCUOHATBLHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 7151 IPOBEACHUSI IPOMEXYTOUHOM aTTecTallui 00yJarouxcs

BOIIPOCBI K 3AYETY IIO KVPCY «HUJPOBUOJIOTUA (XUMUA BOIAbI U
MUKPOBUOJIOT' UA)»

1. OcoOeHHOCTH CTPOEHUSI MOJIEKYJIbl BOABI. XMMHUYECKHE CBOMCTBA BOJIbl. AHOMAJIbHbBIE (PU3NUECKHE
CBOMCTBA BOJBI

2. Tepmuueckue cBoiicTBa BoAbl. I1OTHOCTE BOABI. AHOMAINU MJIOTHOCTH.

3. Tepmuueckas crpaTudUKalus BOJHBIX Macc, KOHBEKTHBHOE IepeMelllrnBaHue. BepTukaiabHOe
pacpeneneHue riIpOXUMUYECKUX TTOKa3aTelen.

4. Ontuyeckue cBoricTBa BoAbl. [ yOMHA MPOHUKHOBEHHUS CBETA B BOJIHBIX O0OBEKTaX.

5. dakTopsl, BIUAOLME HA (OPMUPOBAHUS COCTaBA PUPOIHBIX BOJ

6. Knaccudukanus npumecei, coiepalluxcsi B IPUPOJIHBIX BojAax. ['eTeporeHHble U TOMOTEHHBIE
CUCTEMBI.

7. QucnepcHsble cucteMsl. Komtonapl. CBOMCTBA KOJUIOMAHBIX pacTBOpoB. Koarynsanus

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

9. NoHHBII cOCcTaB NPUPOIHBIX BOA. I TaBHBIE MOHBL. XMMHUYECKUI TUII BOJI.

10. MuHnepanu3zauus (COJIEHOCTb) MPUPOIHBIX BOJ.

11. DnekTponutrueckas auccounanus Boasl. MoHHOE mpou3BeneHue Boabl. BogopoHbIl OKa3aTeb

(pH)




12. PactBopeHHBIN KHCIOpOA. VCTOYHMKM TOCTYIUIEHHS M TOTpeOsieHHs. 3aBHCUMOCTH OT
temneparypsl. [IponeHTHOe Haceimenue. CyTodHas M Ce30HHas IMHAMUKa B Bojoemax. Poip B mpomeccax
CaMOOYHUIIEHUS.

13. Xumuueckue Meroapl aHanu3a Bojabl. OObeMHBIC (THTPUMETPUUYECKHUE) METONBI aHAIM3a M UX
KJIacCU(UKALIHS

14. Onpenenenue pacTBOPEHHOTO KHCIopoaa (MeToa Bunkiiepa)

15. Yrnekucnblii ra3 B HNpUPOAHBIX BojAax. McTOYHMKHM moctymiieHus U norpebnenus. CyrouHas
JUHAMMKa KOHLIEHTPALMK YTJIEKUCIIOrO ra3a B IPUPOJHBIX BOJAX.

16. ®opMbl HaxOXKIEHHUS YTIEKUCIOro Ta3a B BOJE, 3aBHCHMOCTh OT pH. Bydepnas xapOonaTHas
CHCTEMa B IPUPOAHBIX BOAAX

17. buoreHHsble 3J1EMEHTHI B IPUPOAHBIX BoAax. buornueckuii HuKi a3ora

18. 3arps3HsmpIMEe BelIECTBA B MPUPOJHBIX BoAax. KceHOOMOTHKH, CTOWKHE OpPraHMYeCKUE
3arps3HATENd. D((EKTHl B OTHOLICHMM JKUBBIX OpraHu3MoB. OCOOCHHOCTH COBMECTHOTO JI€HCTBUS
3arpsI3HAIOIIUX BELLECTB

19. IlpuopuTeTHBIE IPYIIIBI 3arPA3HSIONINX BEIIECTB

20. Oco0GeHHOCTH cocTaBa XO35IMCTBEHHO-OBITOBBIX, MPOMBILIUICHHBIX M IOBEPXHOCTHO- JIMBHEBBIX
CTOYHBIX BOJL

21. Opra"onenTuyecKye oKa3aTeIu KauecTBa BOJbI U METOIbI UX ONpEACICHUS

22. MyTHOCTb U IPO3pavyHOCTb BOJbl. MeTO/ bl OnpeaeneHus

23. lllenounocTth Bobl. Bunkl menoynoctu. BemecTa, 00ycinoBiaMBaromue HeI0YHOCTh B IPUPOAHBIX
BoJax. Meroz onpenenenus

24. Y)KecTKOCTb BOBI, €€ BUbI, METO]I ONIPEACICHUS

25. Cyxoil u moTHbIM octatok. [lorepu npu npokanuBaHUH.

26. Ilokazarenu KadecTBa BOABI, XapaKTEPU3YIOIIUE COIEPKAHUE OPraHUYECKHX BELIECTB.
OxucasieMocTh BO/IbI M €€ BUIBI

27. XIIK u nepMaHranatHasi OKUCJIIEMOCTb, METOIbI OIIPEIEIICHHUS

28. buoxumunueckoe norpedsenue kucinopoaa. bIIK 5 u BIIK nonn. Metoas! onpenenexus.

29. Mukpo61oornyeckue nokaszaresy kauecTsa Bojibl. CaHUTapHO-IIOKa3aTelbHbIE MUKPOOPTaHU3MBI,
OKB, TKb

30. CaHuTapHO-MUKPOOHOJIOTHYECKUN aHaTIN3 BO/bl. [1oceB Ha MIIOTHBIE MUTATENbHBIE CPEIBI.

31. TpeboBaHus K Ka4eCTBY BOJbI [0 CAHUTAPHO-MUKPOOHOIOTMUECKUM MTOKA3aTeNsIM TP pa3InIHbIX
BHJIaX BOJOIIOJIb30BAHMUS

32. Uudexuu, nepenarmmuecs yepe3 Boay

33. OCHOBHBIE CUCTEMATHYECKHE TPYIIIIBI MUKPOOPTaHU3MOB

34. Boauble s5KocUCTEMBI. BHO1IEHO3bI TPUPOIHBIX BOJOEMOB

35. Mopdonorus 6aktepuil, cTpoeHre 6akTepuaIbHON KIETKU

36. dakTopbl Cpefibl, BIAMUSIONIME HA MUKPOOPTraHU3MbI

37. Tunel nUTaHUS MUKPOOPTaHU3MOB

38. buonoruyeckoe OKUCIEHNE, TUIIBI ABIXaHUS MUKPOOPTaHU3MOB

39. ®epMeHTHI U UX KIaccu(UKaIusa

40. Opranu3Mbl aKTUBHOTO WJia U UX (YHKIIMOHAJIbHAS POJIb B OUMCTKE CTOYHBIX BOJ]

41. buonornuyeckas O4MCTKA CTOYHBIX BOJ. JKOCUCTEMA a9POTEHKA

42. buonoruyeckas O4MCTKa CTOYHBIX BOJ B OModuiabTpax. Opranu3msl OMOIIICHKH.

43. Ilponecchl OMOXUMHUYECKOTO OKUCIIEHUS OPTaHMYECKHUX BEIIECTB B TOPOACKHX CTOYHBIX BOJAX B
a’pOOHBIX YCIOBUSX

44. AHa’poOHBIE MUKPOOHOJIOTHYECKHE TPOLIECCHI B OCAIKaX CTOYHBIX BO/I.

7.4.2. IlpakTrueckue 3aJaHus 171 MPOBEACHUS TPOMEXYTOUHOM aTTecTaluy 00yJaronmxcs

KonrponbHas paborta: "Pacuer wuHzmekca Tpo(UYECKOrO COCTOSHHMS BOJOEMa [0 pe3yibTaTaMm
TUAPOXUMUYECKOTO MOHUTOpPHHTA"

WunuBuayanbHble 3aaHus, COAEpIKaIle UCXOAHBIE JaHHBIE /IS BHIOJHEHHS] KOHTPOJIBHONU pabOThI
noctymasl B 9MOC MOODLE https://moodle.spbgasu.ru/course/view.php?id=2201

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBas padota (mpoekT) yueOHbIM IJIAaHOM HE IIPElyCMOTPEHA

7.5. MeTtonnueckne MaTeprasl, ONpeaesione MPOoUeAypPhl OLICHUBAHUS 3HAHUW, YMEHUMN, HABBIKOB U



(unm) ombITa IPOPECCUOHATILHOMN IEATENIFHOCTH, XapaKTePU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETECHIIHIHA
ITpouenypa npoBeneHUss MPOMEXKYTOUHOM aTTECTAllMU M KOHTPOJIS YCIIEBAEMOCTH PETIaMEHTHPYETCA

JIOKQJIbHBIM HOPMATHBHBIM aKTOM.
[Ipouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUH MpU TMPOBEACHUU TEKYIIEro KOHTPOJIS

IpuBeAcHa B 1. 7.2.
TurnoBble KOHTPOJIEHBIEC 3aJaHUS TEKYLIETO KOHTPOJIS IIPUBEACHBI B 1. 7.3.

[TpomMexxyTouHas aTTecTanus MPOBOAUTCA B Qopme 3auera.

3aueT TmpOBOJIUTCS B YCTHOW (opme

(cobecenoBanue). B ycinoBHUSX NUCTAaHIIMOHHOTO OOYYEHHS MPOBOAUTCS KOMIIBIOTEPHOE TECTHPOBAaHHE B

MOODL.

7.6. Kpurepuu oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHU M OIICHKA

YMEHUS ¥ HAaBBIKH HE
chopMuUpOBaHbI

3HaHUU. Y MEHUA
(dbparMeHTapHbl U
HOCSIT
PENpPOAYKTUBHBII
XapakTep.
JleMoHCcTpUpYyeTCs
HU3KHH YPOBEHb
CaMOCTOSITEIBHOCTH
MIPaKTUYECKOTO
HaBBIKA.

OrneHka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBICTBOPUTENbH | OLEHKA «XOPOIIO» OrneHka «OTINYHO»
HOY» o»
«HE 3a4TCHOY «3a4TCHOY
YpoBeHb 0CBOCHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHHS YpoBeHb OCBOCHUS
KOMITETCHIHT KOMITETCHITHT KOMITETCHIIUH KOMITETCHIIUH
«HEIOCTATOYHBIN. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Komrmereniun He Kommerennun Kommerenmun Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMHUPOBAHBI.
3unanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHus oOMIMPHEIE, 3HaHUs
0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHEIE,

HOCST
pPEnpOIYKTUBHBIN
Xapakrep,
MIPUMEHSIOTCS K
PELIEHHUIO TUITOBBIX
3aJaHUM.
JeMoHCcTpHpyeTcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSTEIbHOCTH
YCTOMYUBOTO
IIPAKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIMIHO NPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTAaHIAPTHBIX
TBOPUYECKUX 3aJaHUM.
JlemoHCTpHpYyeTCs
BBICOKMI YPOBEHB
CaMOCTOSITEIIBHOCTH,
BBICOKAsl aJallTUBHOCTh
MMPAKTUYCCKOI'0O HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIIBHBIX

BOIPOCOB.




He moxet BeIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOJIUKH CTaHIAPTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ox
BBITIOJIHCHUH 3a7aHuil,| JonyckaeT ommoku 3aJaHuN. IIPY BBIITOJIHEHU U
HapyIIalIye JOTUKY | TpH BeImojaHeHun | Jlomyckaer ommoOKu 3aIaHHH.
penieHus 3ajiay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEILHO
JlenaeT HEKOPPEKTHbBIC| JIOTMKH PELICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3amaq I'pamoTtHO
BBITIOJTHEHMS 3a/1aHul. | popmynupoBanueM | Jlenaer KOppeKTHBIE [  O0OOCHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JUCHMIUIMHE 3aBUCUT OT YPOBHSI C(HOPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIJIEHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yibTataM o0OydeHus (3HAHUS, YMEHUS, BIIAJICHIC HaBBIKAMU ).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
or 4,5 o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHO»/ «HE 3aYTEHO» BBICTABISETCS, €CIU CpeaHee apudmernyeckoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOM U IONOJHUTEIBHOMN JIUTEPATYpPbl, HEOOXOIUMOM /711 OCBOCHUS AUCLMILTUHBI (MOTYJIS)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

AmudanoBa A. U., Xumus Boasl 1 MukpoOuosorus, benropoa: beiaroponckuit
1 |rocymapctBennsiii Texnogornueckuii yauusepcuter uM. B.I'. Ilyxosa, DBC
ACB, 2013

JlomoJHUTENbLHAA JIUTEPATYPA

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

Pemernsx O. C., HukanopoB A. M., ['uipoxumus u oxpaHa BOJHBIX PECYPCOB,
1 [PocroB-na-llony, Taranpor: MW3matensctBo HOxHOro  ¢demepanbHOro 9BbC
yauBepcutera, 2018

Konuna I'. U., Kabprens O. U., Xumus Boabl, Cankr-IlerepOypr: CaHKT-
1 |ITerepOyprckuii roCyapCTBEHHBIN ApPXUTEKTYPHO-CTPOUTEIbHBIN 9BC
yausepcutet, ObC ACB, 2016




OO0yuaromuecs U3 yucina nHBaUI0B U Juil ¢ OB3 obecrneunBaroTcs meyaTHBIMU U (UITH ) JIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenp pecypcoB HMH(MOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT», HeOOXOAUMBIX s
OCBOCHMS AUCITUIUIMHBI (MOJTYIIS)

HanmenoBanue pecypca cetu «MHTEpHET» DIIEKTPOHHBIN ajpec pecypca
EnuHOEe OKHO A0CTyIa K 00pa30BaTeILHBIM pecypcam http://window.edu.ru/
basa HopMaTHBHO-TPaBOBBIX JIOKyMeHTOB "Koekc" https://kodeks.ru/
XKypuan "Boja 1 9Kosorus: npodaeMbl B penieHus" http://wemag.ru/

8.3. Ilepeuens coBpeMeHHBIX MpOodeCcCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DIIEKTPOHHBIN ajpec pecypca
https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Enunenii  »rmekTpoHHBIH  pecypc  yu4eOHO-METOIUYECKOH  JUTepaTyphl

CIIeTACY www.spbgasu.ru

@denepanbHblii  00pa3oBarenbHBId MopTan "EauHoe okHO [ocTtyma K

" http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam

DIeKTPOHHO-OMOIHOTe Hast crcTeMa n3aatensersa "FOPANT" https://www.biblio-online.ru/
DJICKTPOHHO-O0MOIMOTeUHAs crcTeMa u3aaTesbersa 'Jlans" https://e.lanbook.com/
OnektpoHHas onbnuorexa Upobuc 64 Ihl}g/)://ntb.spbgasu.ru/|rb|s64r_p
Cucrema aucrannuoraoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/
NudopmanmonHo-mipaBoBas 6a3za qanabx Komeke gitsp/://gasudata.Ian.spbgasu.ru/d
HNudopmanmonno-npapopas cuctema KoHcynbTaHT Waw.lan.sphgasu.ru\Consultant
phatt P Y Plus ADM

\\law.lan.spbgasu.ru\GarantClie

WNupopmanronHo-npaBoBas cuctema [ 'apaHt nt

8.4. IlepeueHp WH(GOPMALMOHHBIX TEXHOJIOTUH, HCHOJIB3YEMBIX MpPU OCYILECTBIEHUH 00pa30BaTeIbHOIO
mporecca IO JUCHUIUIMHE, BKIIOYas NEpedYeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHsSEMOro
IPOrpaMMHOT0 00ecreueHust

Crnioco6 pacripocTpaHeHus
HaunmenoBanue (JIMIIEH3MOHHOE WJIK  CBOOOJTHO
pacIpoOCTPaHIEMOE)

HoroBop Ne J[32009689201 ot
18.12.2020r IIporpamMHBIe
npoaykThl Maiikpocodt, gorosop Ne
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne J[32009689201 ot
18.12.2020r [IporpammHBIe
npoaykTsl MalikpocodT, gorosop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




8.5. MaTepuanbHO-TEXHHUYECKOE 00ECTICYeHUE TUCITUTUTMHBI
CaenieHnst 00 OCHAIEHHOCTH YYE€OHBIX ayAUTOPUI U TOMEIICHHUH JIJI1 CAaMOCTOSITEIbHON PabOThI

HaunmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUH
JUI CAaMOCTOSITENIbHON paboThI

OcHaiieHHOCTh 000pyJOBAHUEM U TEXHUYECKUMHU
CpencTBaMu 00y4eHHS

50. VYueOHBIE ayIUTOPHH MIPOBEACHUS
MIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTUPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX padoT),
IPYNIIOBBIX U HWHAMBUAYAJIBHBIX KOHCYJbTALUH,
TEKYIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCcTalluu

JUIA

Kommuiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaTBHBIM KOMIIBIOTED, MYJIbTUMEIUITHBII
IIPOEKTOp, IKpaH, ayAuO-CHUCTEMA), JIOCKA, KOMILUIEKT
yueOHOI Mebemnu, TOIKII0YeHHE K KOMITbIOTEPHOU CeTH
CIIGI'ACY, Bbixox B HTEpHET

50. VYuyeOHBICE ayaUTOPUH
JICKIIMOHHBIX 3aHSITUH

JUISL  TIPOBEJICHHS

YyeOnass ayauTopus IS NPOBEICHUSA  3aHATUN
JEKUMOHHOIO THUNA, KOMIUIEKT MYJIbTUMEIUNHOIO
000opyIoBaHUS (mepcoHaIbHBIHI KOMIIBIOTED,
MYJBTUMEAUMHBIA POEKTOP, IKpaH, ayJuo-CUCTEMA),
JIOCKa, JKpaH, KOMIUIEKT  y4eOHOH Meoenu,
noakatoueHue k kommbiorepHoit cetu CIIOIACY,
BbIX0J B UHTEpPHET

50. ITomernieHus A1 CaMOCTOSITEIIBHOM pabOThHI

[TomenieHue 17151 CaMOCTOATEIBHONU PAOOTHI (UUTATIBHBIH
3an oubnuoreku, aya. 217): I11IK-23 ., B T.4. 1 mr.- [IK
s s ¢ OB3  (cuctemHbiif  G10K, MOHHUTOD,
KJIaBUaTypa, MbIb) C MOAKIIOYEHHEM K CeTH
«HTEpHET» M 00ECIICYeHUEM JTOCTYIA B SJICKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

50. VYwuebnas mnaGoparopusi OOIIell 3SKOJIOTHH,
XUMHH BOJIbI U TEXHOJIOTUU OYUCTKU CTOYHBIX BOJ
2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. 16, 501,506

Huctuistop; BeimspkHOM 1mkad; BeITsokHON 1miKad;
Xnaporepmocrtar; XinagorepmocTtar, Mukpockon 1-
20; Xumuueckasi mocy/a;

ONEeKTpPOIINTKAa  KBapl;  AHaIM3aTop  KUIKOCTH
«Dnroopar-02-3M» ¢ NPUCTABKOH I OTMpee/IeHUs
XIIK; IMopratussslii Typouanmerp HACH moa. 2100P;
@nokynsatop 113-0244 mectumectHslii; Konmopumerp
K®K-3; [Tpubop BakyyMHOTO (pUIBTPOBAHUS;

Crenn nabopatopubiii; Tepmopeakrop; lLlenTpudyra
HactosibHas OITH-8; Becol naboparopusie GX-400; pH-
MeTp  kapmanHbli  pHep2  ¢dupmer HANNA;
QOunpTpanonHas  kKonoHka; JnekTtponeub SNOL;
OnbiTHas yCTaHOBKA [0 MMIIEIUIEpHOM (roTanuu;
MarnutHbie Mmemanku; Becst BJITO-1100; CymunbHblii
mkad CNOL; pH-metp 98127; AxBamuctumsatop 13-
10;  Crenng:  I'uppaBiamueckuid  10tok;  CTeHn:
I'mppaBnnueckue conporusiieHus; Crena: Mcreuenue
KUAKOCTH 4epe3 OTBEPCTHUS U HACAJKH

Crenn: Hacocuble — ycranoBku; I[lorpyxHoi Hacoc
«'pynadoc»; Taxomerp; Jlo3zaTop NHIETOYHBIN;
Kapmannsiii pH-metp HI 98103

AHanuzatop pacTBopeHHOro kuciopona MAPK-30203;
Cnektpodoromerp I[19-5400BU; pH-merp  98127;
Muxpockon 1-20.

Jns unBanuaos u nuy ¢ OB3 obecnieunBaroTCs cieliMagbHbIE YCIOBUS JUIS MTOTY4YeHHsI 00pa30BaHus B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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