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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
Llenpio OUCHUIUIMHEL SBISETCS TIOJyYCHHWE CHENHAIBHBIX 3HAHWH 110 XHMHH 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, a TaKKe NPOTEKAIONMX B HUX XUMHYECKHX WU

OMOXMMHYECKHX TPOIIECCOB

- U3y4eHue OMOIEHO30B MPUPOTHBIX BOJOEMOB, KaK OCHOBHOTO (hakTopa opMUPOBAHHUS KaueCTBA BOJIbI
- U3yYCHHE OCHOB MHKPOOHMOJIOTHH MPUMEHUTEIHLHO K TpoIleccaM OMOJIOTHYECKOW OYMCTKH CTOYHBIX
BOJl ¥ CaMOOYUILEHHS 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|XMMHUYECKUE U OUOJIOrHYECKHUE OCHOBBI OUMCTKU
CTPOUTENBCTBY IPOBEICHUS UCTIBITAHUH |IPUPOJHBIX W CTOYHBIX BOJI; HOPMATHBHBIC
COOPYKEHHI, MOHTaXy H|TEXHOJIOTUYECKOTO TpeOOBaHUS K  KAauecTBY MHUTHEBBIX U
HalaJKe  3JEMEHTOB  M|00O0pylOoBaHUS 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  OINpeesICHUs
MOKa3aresei KauecTBa MUTHhEBBIX U OYMIIEHHBIX
CTOYHBIX BOJ
[TIKP-2 Cnoco6nocts|[TKP-2.8 KonTpoas cobmtoeHus|3naer
OpPraHU30BBIBaTh PabOTHI MO(HOPM, MpaBWJI U  METOAOB|3KOJOrMYecKHe NpoOIeMbl, BO3HHUKAIOIINE B
TEXHUYECKOMY TEXHUYIECKOH AKCIUTyaTally,|pe3yIbTaTe aHTPOIIOI€HHOTO BO3JCHCTBHUS Ha
OOCITy’)KUBAaHHIO M PEMOHTY|00ECIEeUNBAIOIINX CAaHUTAPHYIO [IPUPOIHYIO 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|mpodeccruoHaIbHOM

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 HOPMAaTHBHO-TIPABOBEIE
JIOKYMEHTBI B npodeccuoHaIbHON
JeSATEIIEHOCTH

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

Hannas aucruiuimHa (MOAyis) BKIoueHa B biok «/Iucuwmumasl, momymu» 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 HauMeHoBaHMEe 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 |O3nakomuTenbHAsS 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 BOOJOOTBCIACHUA

- bazoBrIe 3HaHUS O nponeccax OYMCTKH NPHUPOAHBIX U CTOYHBIX BOJ

O3HakoMHUTEIIbHAS IMpaKTHUKa

- O6HII/IG MNpEeaACTaBJICHHUA O Iponeccax OYHUCTKH NPHUPOAHBIX MW CTOYHBIX BOJ Ha CTAaHIOUAX
BOJOIIOATOTOBKH U KaHAJIM3AIIMOHHBIX OUNCTHBIX COOPYIKCHHUAX

OKonorusg

- bazoBbIe 3HaHUS O COCTaBE U CBOMCTBAX PKOCHUCTEM
- 3HaHUAg 0 MOCJICACTBUAX aHTPOIIOT'CHHOT'O BOSH@fICTBI/IfI Ha BOJHBIC 00BEKTHI

XUMUA

- ba3oBnie 3HaHus B 001acTH 00111€H 1 HEOPTaHUYECKONW XUMHH

No Kon u HauMeHoBaHue HHIUKATOpa
ITocnenyromuye TUCIUITIIMHBL
n/m JIOCTHKEHHST KOMITETCHITNH
VYK-1.1, YK-1.3, VK-1.5, YK-2.4, VK-
1 |BomooTBoasiue ceTu 2.5, YK-2.6, IIKP-1.1, IIKP-1.9, TTIKP-

2.8




VK-1.1, VK-1.3, VK-2.1, VK-2.2, VK-

2 |BomomnpoBoaHbIE CETH 2.3. VK-2.4, TIKP-1.1

4. O0beM AUCUMILIMHBI (MOAYJis1) B 32aYeTHBIX €IUMHHMIAX C YKAa3aHHMEM KOJHMYeCTBA aKaJeMH4YeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy o0y4yawluxcsi ¢ npenojgaBarejieM (10 BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCs

Cemectp
W3 Hux yacsl Ha
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB 5
TMOATOTOBKY
KontakTHas padoTa 24 24
Jlexnmonnsie 3auaTus (JIek) 8 0 8
Jlaboparopmusie 3ansThs (J1ab) 8 0 8
[paktuueckue 3ansarust (I1p) 8 0 8
HWHas koHTaKTHasi paboTa, B TOM YHCJIe: 0,4 0,4
KOHCYJIbTAIIUU TI0 KYPCOBOM paboTe (TIPOCKTY), 0.4 0.4

KOHTPOJIBHBIM padoTtam (PT'P)

KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3a4ueTa ¢ OICHKOM; 3alluTa KypCOBOW pabOTHI 0,4 0,4
(mpoexkrTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHas paboTa Ha aTTECTALNIO B CECCUIO
(KoHCYNBTaIUS TIepes SK3aMEHOM U cada

Yacbl HAa KOHTPOJIb 4 4
CamocrositennbHast padora (CP) 79,2 79,2
O01mas Tpy10eMKOCTh JUCHUIIIUHBI (MOLYJIs1)
yacel:| 108 108
3aYeTHbIE e IHHHILI: 3 3

5. Copep:kanve AUCHUIIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOE IO pa3aejaM (TeMaM) € yKa3aHHeM
OTBEJ€HHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YU4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUIUIAHBI (MOJTYJIS)

KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
& WHAUKATOP
a
g | Jnekuuu I13 JIP Bcero,
No Pasnensl qucHUIUIMHEI S CP JIIOCTHKEHNU
5 yac. 4
O M3 HUX Ha W3 HUX Ha M3 HUX Ha
MPaKTU- MPaKTH- MPaKTH- KOMIIETEHII
Bcero | 4eckyio | Bcero | deckyio | Bcero | deckyio un
IIoaro- nmoaro- nmoaro-
TOBKY TOBKy TOBKY
1 paznen. OCHOBBI XUMHUU BOJIBI
Bona Kak XUMHYECKOE
1.1. [BemecTBO. AunomanbHbie| 5 1 1 VK-2.1
(hn3nuUeCKre CBOMCTBA BOJbI
TeopeTnyeckre OCHOBLI XHMMHH VK-2.1,
1.2. | P 5| 1 4| s
BOJIBI TIKP-2.8
VK-2.1
1.3. |PacTBOpEIL. 3aKOH PKBUBAIEHTOB| 5 4 2 4 10 !
p TIKP-2.8
2. |2 paznen. [IpupoaHbie BObI
CocTaB IPUPOIHBEIX BOJI M HX YK-2.1,
2.1. OCHOBHLICPX; ache HCTUKH 5| 2 2 4 19 27 TIKP-1.9,
DAKTep TIKP-2.8




3. |3 pasnen. buonenossl
MPUPOTHBIX BOAOEMOB.
buonornueckue momexu mpu
BOJIOCHAOXCHUH
Bonusie 3KOCHUCTEMBI. VK-2.1,
3.1. |buonoruueckue TMOMEXH TIpU 1 2 21 24 T1IKP-2.8,
BOJIOCHAOXEHUN [1IKP-1.9
39 [Ipomecchl  caMOOYMIICHUS B 9 5 VK-2.1,
" |Bomoeme. Mnaexc canpobHoCTH [1KP-2.8
4. |4 paznen. CocTtaB CTOYHBIX BOJ
3arpsi3HAOMIME  BEHIECTBA | VK-2.1,
4.1. |ouoreHHbIe JJIEMEHTEI B 6 6 TIKP-1.9,
CTOYHBIX BOIAX [IKP-2.8
5. |5 pa3nen. OCHOBBI
MHUKPOOHOJIOTHH
MuKpoopraHu3Mbl IPUPOAHBIX U VK-2.1
5.1. |crounsix  Boa.  Mopdoorust 1 1 HKl;-é é
OaKTepHATLHON KIESTKU '
YK-2.1,
5.2. |®du3nonorus MUKpOOPraHU3MOB 1 1 ITKP-1.9,
IIKP-2.8
@akTOpbl Cpelibl, BIUSIOMIME HA YK-2.1,
5:3. MI/IKpOOpraHI/ISMI,;I 2 2 TKP-1.9,
IIKP-2.8
CanurapHo- VK-2.1,
5.4. [MUKpOOMOJIOTUYECKUM  aHAU3 2 10 12 | IIKP-1.9,
BOJIBI [IKP-2.8
6. |6 pa3nen. buonornueckue
OCHOBBI OYMCTKH CTOYHBIX BOJI
Paznoxxenue OpraHUYECKUX YK-2.1,
6.1. |BemectB B adpOOHBIX U 1 7,2 8,2 TIKP-2.8,
aHa’POOHBIX YCIOBHIX ITKP-1.9
7. |7 pa3nen. CoBpeMeHHbIe
METOJIbl XMMUYECKOT0 aHaIn3a
BOJIbI
CoBpemeHHbIE METO/IbI yR-21,
7.1 XHUMHYECKOTO aHAJIHN3a BOIBI 4 4 IKP-1.9,
IIKP-2.8
8. |8 pa3nen. Has koHTaKTHAs
pabora
YK-2.1,
8.1. |nas xoHTakTHas paboTa 0,8 TIKP-1.9,
[IKP-2.8
9. |9 paznen. KonTtponb
YK-2.1,
9.1. |3auer 4 TIKP-1.9,
[IKP-2.8
5.1. JIekun
No | HaumenoBanue paszaena o
. HanmeHoBaHHEe 1 KpaTKOE COJIepP KaHUE JTCKITUI
/o U TEMBI JEKIIAHN
1 Boma kak xumuueckoe |BoJa Kak XMMHUYECKOE BEIIeCTBO. AHOMaJIbHbIE (PU3NYECKUE CBOWCTBA




BEIIECTBO. AHOMAJILHEBIE
(usnueckue cBOCTBa
BOJIBI

BO/JIbI

CrpoeHue MOJIEKYJbl BOJABI, BOAOPOJAHBIE CBSI3U. TepMUUEeCKHE CBOWCTBA
BOJIbI, aHOMAJIMU IUIOTHOCTH. TepMmuueckas cTpaTu(uKalnus B BOJOEMaXx.
Ornrtrueckre cBOMCTBa BOIbI TOBEPXHOCTHOE HATSHKEHUE.

TeopeTnyeckrue OCHOBBI

CBolicTBa pacTBOpOB
HcTtuHHBIE M KOJJIOWAHBIC PAcTBOPHI, WX cBoWcTBAa. CHIbHBIE U clalble

2 .
XUMHHU BOJBI SJICKTPOJINTHI. QHGKTpOHI/ITI/IquKaﬁ aucconuanusa  BOAbBI, BOJOPOAHBIN
nokasaresb. bygepHbie pacTBOpBHI.
CocraB npUpOJHBIX BOJ
Cocras npupoansix Boj |Kinaccudukanus npuMeceld NpUpOAHBIX BOA. B3BelIeHHBIE YaCTHLBI M
4 U UX OCHOBHBIE KOJIJIOWJHbIE IpUMeECH. [ J1aBHbIE MOHBI, paCTBOPEHHBIE ra3bl, OMOTEHHbIE
XapaKTEPUCTUKH JJIEMEHTBI, PACTBOPEHHBIC OpPraHUYECKHE BEIECTBA, 3arpsA3HAIOIINAC
BELIECCTBA.
Bonneie sxocuctemsl. buosnornyeckue noMexu npu BoIOCHA0KEHUH
BoaHble 3K0CUCTEMBL. C o
OCTaB M CTPYKTypa BOJHOM 3KOCUCTEMBI. bBHOIIEHO3BI NPUPOAHBIX
5 | buonoruyeckue nomexu
BozoeMoB. IIponeccsl camoounieHns B BogoeMax. bruonornueckue nomexu
MIPU BOJOCHA0KEHUHU
IpY BOJIOCHAOKEHHH.
MuKpoopranu3Mbel ~ MPUPOJHBIX M CTOYHBIX  BoA.  Mopdomorus
Mukpooprasu3mel N
OaKkTepraIbHON KIETKU
IIPUPOJHBIX U CTOYHBIX
8 Mopé CucremaTuueckue TpyIibl MUKpOOPraHu3MoB. [IpokapuoTsl U 3yKapHUOTHI.
BoA. Mopgonorus . .
a poo. Mopdonorus 6axrepuii. CtpoeHue 6akTepraabHON KIeTKU. Bupychl.
OaKkTepraIbHON KIETKU
®u3HoI0rus MUKPOOPTaHU3MOB
®usnonorus
9 Tunel nuTaHuss MHUKpoOpraHu3moB. Bunbl neixanus. depmeHTH M HX
MHUKPOOPTraHU3MOB
KJaccupuKanus.
P PasnoxeHne opraHn4ecKrux BEIIECTB B a3POOHBIX U aHAYPOOHBIX YCIOBHUSX
a3JI0’KeHUE .
CoopyxeHus: 6M0I0rHYecKoil OUUCTKH CTOUHBIX BOJ. IIpoueccsl okucieHus
OpPraHMYECKUX BEILECTB B
12 OpPraHMYeCKHUX BEUIECTB B adpoOHBIX ycnmoBusax. [Iporecchr Tpanchopmannu

a’pOOHBIX U aHA3POOHBIX
YCIOBHUSAX

OpTaHU4YC€CKUX BCIICCTB B aH33p06HLIX YCJIOBUSX.

5.2. IlpakTudeckue 3aHsTHs

HaunmenoBanue pa3aciia

li\f‘;[ U TeMbl IPaKTH4ECKUX HaumenoBanue u cozepkaHne NpakTUUECKUX 3aHATHI
3aHITHH
CniocoObl BbIpayKe€HUSI KOHIIEHTPAILMU pacTBOPOB. 3aKOH 3KBUBAJICHTOB
3 PacTBopbl. 3aKoH ITpoueHTHas, MosIApHAasi, HOpMajbHasi KOHLIEHTPALUs PacTBOpoB. PemieHne
HKBHUBAJICHTOB 3az1a4.
3aKOH YKBUBAJIECHTOB M €r0 IPUMEHEHUE B XMMUUYECKOM aHAIIN3€ BOJBI.
Pacuer conep:xanust kapOOHATOB M TUAPOKApOOHATOB
Cocras npupoaabix Boj [POpMBI HaxX0KAEHUS YIIEKUCIOTO rasa B IPHUPOJHBIX Bojax. bydepnas
4 1 UX OCHOBHBIC Kap60HaTHa$I cucrema. AFpeCCI/IBHOCTL BO)ILI.Pacqu COACpIKaHUA
XapaKTePUCTHKH KapOOHATOB M THPOKAPOOHATOB 10 PE3yJIbTaTaM OIpeeICHHs IET0YHOCTH.
Omnpenenenne TpoduUyecKkoro craryca BOJOEMa IO THUAPOXUMUYECKUM
Boansle 3xocucTEMBI.
MOKa3aTeNsIM
5 | buonornueckue nomexu

pu BO,Z[OCH8.6)KCHI/II/I

Pacuer wHzmekca TpO(l)I/I‘-IeCKOFO COCTOSAAHUA BOJOEMa II0 pe3ylibTaTaM
THAPOXUMHUYCCKOTI'O MOHUTOPHUHTA

5.3. JJaGoparopubie pabOThI

HaumenoBanue pa3aciia

Ne
o/ | TeMBI T1a00paTOPHBIX HaumenoBanwe u conepkanue 1a00paTOpHBIX padoT
paboT
3 PacTBOpBI. 3aK0H [IpuroToBneHne pacTBopa COISTHONW KUCITOTHI 3aJJaHHOW HOPMAIIbHOM




OKBHUBAJICHTOB

KOHLEHTPaLluN
Metonbl 00BeMHOT0 aHal3a BoAbl. MeTo HeliTpanu3anuu. [lpurotosienue
pacTBOpa COJISIHOM KHCIIOTHI M OIPEJEIICHNE HOPMAJIIBHOCTH pacTBOpa

CocraB NpUpOIHBIX BOJI

OrnpezenieHne mea0YHOCTH BOIbI

4 M MX OCHOBHBIC Onpenenenue  IMIETOYHOCTH  BOJABI  METOJAOM  KHUCJIOTHO-OCHOBHOTO
XapaKTCPUCTUKHU TATPOBAHUA
Omnpenenenne paCTBOPEHHOTO KHCIOPOIa
CocTaB npuUpOIHBIX BOJI
4 WNucTpyMeHTallbHBIE U TUTPUMETPUUECKHUE METOIbI OMPEIeNIeHUs] KUCIopOoIa
U X OCHOBHBIE
B BoJie. OKHCIHMTEIHHO-BOCCTAHOBUTEIBHOE TUTpOBaHHE. MeTosr Bunkiepa.
XapaKTepUCTUKU
CaHuTapHO-MUKPOOMOIOTUYECKUIT aHAIU3 BOBI
C Nudexnmonnsie 3a001eBanmsl, MEPEAAOIINECS Yepe3 BOAY. AJNIOXTOHHBIC U
aHUTapHO-
P . |aBTOXTOHHBIE Opranusmbl. CaHUTapHO-TIOKA3aTE€IbHBIE MHUKPOOPTAaHU3MBI.
11 | MuxpoOHOIOrHYEcKUit

aHaJIu3 BOAbI

MeToapl CaHUTAPHO-MHKPOOMOJIOTHYECKOTO aHaM3a BOJbl. HopmaTuBHBIC
TpeOOBaHUs K KAYECTBY MPUPOTHBIX, TUTHEBIX U OUHIIECHHBIX CTOYHBIX BOI.
MeTtobr 06€33apakuBaHUS BOJIBI

5.4. CamocTosTenbpHas paboTa o

OydJarommxcs

Ne | HaumeHnoBaHnue pasjaena N
ConepxaHue caMOCTOSATEIbHONU padOThI
/0 | JUCLHUIUIMHBL U TEMBI
5 Teoperudeckue ocHoBbl (CBOWMCTBA PACTBOPOB
XUMHH BOJIbI [TpopaboTka nIpoiACHHOTO MaTepraia, MOAr0TOBKA K OIIPOCaM H TeCTaM
CriocoObl BbIpayKEHUS! KOHIIEHTPALUU pacTBOPOB.3aKOH HKBUBAJIEHTOB
3 PactBops1. 3akon
SKBUBAJICHTOB Beinonnenue noMamHux 3afjaHuii, odopmileHHE oT4eTa 1o J1abopaTOpHOH
pabote
Cocras npupoaasix Boj [Onpenenenne 6MoOXUMHUIECKOro notpednenus kucnopoaa (bIIK)
4 U UX OCHOBHBIE buoxumnueckoe mnotrpednenune kuciaopona (BIIK) kak wuHTerpanbHbIi
XapaKTEPUCTHKU noka3aTesb KauecTBa NpUpOJHbIX BojA. Metonsl onpenenenus BIIK.
Cocras npupoasbix Boj (OIpenenenne OKUCIIeMOCTH BOJIbI
4 W UX OCHOBHBIE IlepmanranaTHas M OMXpOMaTHas OKHUCISIEMOCTb BOJbL. XHMMHUYECKOE
XapaKTEPUCTHKH notpebnenue kucnopoaa (XIIK).
CocraB IpHUpOAHBIX BOJ M UX OCHOBHBIC XapAKTEPUCTUKU
CocTtaB IpUPOIHBIX BOJ .
4 ITpopaboTka MaTepuaioB MO MPOIIEHHBIM TEMaM,
U X OCHOBHEIE
odopmIieHre Ta00paTOPHBIX PabOT, MTOATOTOBKA K YCTHBIM OITPOCAM U TeCTaM
XapaKTEePUCTUKU
HopmartuBHbIe TpeOOBaHUS K KaUeCTBY NIPUPOAHBIX U MUTHEBBIX BOJ
BonHble sxocucTeMBI.
[Tokazatenn KkayecTBa TPUPOAHBIX M THUTHEBBIX BOJ. HopmaruBHBIE
> | buonoruueciue nomexu JOKYMEHTBI, PErJIAaMEHTUPYIOLIHE Ka4eCTBO BOJIbI
IIPU BOJIOCHAOKEHUH y ds Py '
I'aapoOronorndecknii aHau3 MPUPOTHBIX BOJ
BonHbie 5KOCHCTEMBI.
Metoapl oTOOpa M KOHCEpBAaLlMU T'HJIPOOHONIOTHYEecKUX Mpobd. Metoabl
5 | buonornueckue nomexu
mukpockormu. OIeHKa KadecTBa BOJABI 10  THUAPOOMOJIOTHYECKUM
IIPU BOJIOCHAOKEHUH
MoKa3aTessiM
Bonnsbie sxocuctemsl. buonornyeckre noMexu nmpu BoJI0OCHA0KEHUH
Bonanbie sxocuctemsl. |[IpopaboTka maTepwasioB 1O  TPOWIEHHBIM  TemaMm, OQGOpMIICHHE
5 | Buosoruyeckue moMexu |1adOpaToOpHbIX paboT
npy BOAOCHaOXeHu |BBIMoIHEHHE pacyeTHOW KOHTPOIEHOM PabOTHI
[TonroToBKa K yCTHBIM ONPOCaM M TECTaM
5 IIporecchl IIpornecchl camoouuIieHus B BojoeMax. MHeke carpodHocTH

CaMOOYHIIICHUS B

buonornueckne METOJAbBI MCTOABI aHAJIN3a BOJHI. 30HEI CaHp06HOCTI/I n ux




Bonoeme. Munekce
canpoOHOCTH

XapakTepucTuku. MHekc canpoOHoCTH

3arps3HSIOINE BEIIeCTBA

3arps3HSIONINE BEIIECTBA B CTOYHBIX BOAAX
Knaccudukanusi CTOUYHBIX BOJI, OCOOCHHOCTH WX XHMHYECKOTO COCTaBa.

7 | u 6uorennslie snements! |[IppopureTHBIE 3arpsA3HAIONIIE BEILIECTBA B CTOYHBIX BOJAX
B CTOYHBIX BOJAaX MI/IKpOOpFaHI/ISMBI B CTOYHBIX BOAaAX.
HOI[I‘OTOBI(a K ompocCaM U T€CTaM
(DaKTOpBI Cpensl, q)aKTOpr CpCAbl, BJIUAKOIINC HA MUKPOOPIraHU3MbI
10 BJIUAOIIMEC HA dusznueckue XUMHYECKUE U OHUOIIOTHYECKHUE (baKTopr, OIpECACIIAOIINEC
MHKPOOPIraHHU3MbI KHU3HCACATCIbBHOCTD MUKPOOPTaHU3MOB.
CaHI/ITapHO-MI/IKp06I/IOJ'IOFI/ILIeCKI/II71 dHaJIn3 BOJbI
CanurapHo- [IpopaboTka MaTepuaaoB MO TeMme 3aHsATHs. V3ydeHHe HOPMAaTHUBHBIX
11 | MMKpOOMOJOrMUECKHi |IOKYMEHTOB, DErJIaMEHTHPYIOIMX TPeOOBaHUS K KadeCTBY IPHUPOJHBIX,
aHaJIn3 BOIbI IINTBEBBIX HW OYHNIICHHBIX CTOYHBIX BOU. O(I)OpMJIeHI/IC oT4ycTa II0
nabopaTopHol pabore
OpraHI/ISMH aKTHBHOI'O MJIa U OMOILICHKHA
Paznoxenue CucremaTndecKkue rpyImibl MUKPOOPTAHU3MOB aKTUBHOTO MJIa M OMOIICHKH,
OPraHUYCCKHUX BCIICCTB B(UX POJIb B OYHUCTKEC CTOYHBIX BOJ. COO6I.I.I€CTBO MHUKPOOPIraHU3MOB KaK
12 a’pOOHBIX U aHAdPOOHBIX [MHANKATOP KadecTBa pPAabOTBI COOPYKEHUM OHMOJIOTMYECKOM OYHCTKH.
YCIIOBUAX Y,I[aJ'IGHI/Ie Coe,Z[I/IHCHI/Iﬁ a30Ta. HI/ITpI/I(bI/IKaLII/I}I u ,Z[eHI/ITpI/I(bI/IKaLII/I}I.
ANAMMOX.
O630p COBPEMCHHBIX MCTOA0OB XUMHNYCCKOI'O aHaJIn3a BOJAbI
COBpeMeHHHe METOJIbI KJIaCCI/I(l)I/IKaIII/ISI METOJIOB aHanmu3a BoOjbl. DHU3HUKO-XUMHYCCKHE MCTO/BI,
13 XUMHWYECKOI'0O aHaJIu3a OHOJIOTHYECKHUE METOABI. Hcnonb3oBanue METOAOB 6I/IOI/IHI[I/IKaI_II/II/I u

BOJBI

6I/IOTCCTI/IpOBaHI/I$I JJIA OLCHKHU MMPUPOAHBIX u
ABTOMaTI/ISI/IpOBaHHLIC N JUCTAaHIHIMOHHBIC MCTOAbI aHaJIM3a.

CTOYHBIX BOJ.




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

[TporpaMMoil JUCHUIUIMHBI TIPETYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHH, HA KOTOPBIX JAeTCS
OCHOBHOM TEOPETUYECKHM Marepua, NPaKTUYECKUX M JIA0OPATOPHBIX 3aHATUHA, MPEIINONIararonux
3aKperyieHue M3Y4YeHHOTo mMarepuaia u (GopMmupoBaHHe y 00y4aromIUXCs HEOOXOAMMBIX 3HAHUN, YMEHHUH U
HaBBIKOB. KpoMe TOro, Ba)KHEHIIMM 3TanoM H3y4eHHs TUCHMIUIMHBI SIBISIETCS CaMOCTOsTENbHAs pabora
oOy4aroluxcsi C MCHOJIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBpEMEHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTH.

B 06bem camocTosITeNnbHOM pabOThI 110 IUCHUIUIMHE BKIIFOYACTCS:

- U3y4eHHE TEOPETUYECKUX BOIPOCOB IO PA3IMYHBIM TeMaM TUCIHUILIIHHbI

- o(hopMIIEHHE OTYETOB IO JaOOpaTOPHBIM paboTaMm;

- BBITIOJIHEHUE JJOMAIIHUX 33 JIaHHIA;

- IOATOTOBKA K 3a4eTy

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

3aJ0roM YCIEUIHOTO OCBOCHHS  JUCHUIUIUHBI SIBISIETCS 00s3aTE€IbHOE IMOCEHICHUE JIEKIIMOHHBIX,
MPAKTUYECKHUX U TJAOOPATOPHBIX 3aHATHIA.

HTorom u3ydeHus TUCHMIUIMHBI  SBISETCS KOHTPOJbHAs paboTa 1 3a4eT. 3a4eT MPOBOIUTCS B YCTHOM

dbopme (cobecenoBanue). B ycaoBUsIX TUCTAaHIIMOHHOTO 00OYYEHUsI MPOBOAUTCA KOMIBIOTEPHOE TECTUPOBAHHE
r MOODI F

7. OueHOYHbIe MAaTEepHAJbI AJsl NMPOBEACHUS TEKYUIEro KOHTPOJISI yCIeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedueHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB UX (POPMUPOBAHUSI B IPOLIECCE OCBOCHUS JUCIUIINHBI

Kon n HanmeHoBaHue
Ne KoHTtposnmpyemsle pa3ieinsl JUCHHAILINHBL N Bun onenounoro
MHJMKATOpa KOHTPOJIUPYEMOU

/11 (Momyst) B — cpencTaa

1 Bona KaK XUMHAYECKOE BEMIECTBO.

. YK-2.1 YcTHBII onpoc, TeCTHI
AHoMaJibHbIC (DM3HYECKIE CBOMCTBA BOIbI

VYCTHBIN OIpoC, pelieHne

2 |Teopernyeckue OCHOBBI XUMHH BOIBI YK-2.1, TIKP-2.8
3aja4

Pemenne 3amayd, oTueT 1Mo

3 |PacTBOpHI. 3aKOH SKBUBAJICHTOB VK-2.1, IIKP-2.8 .
nabopaTopHoii pabote

YcTHBIE OMPOCHI, TECTHI,

CocraB INpUPOAHBIX BOA MW HUX OCHOBHBIC paCUYCTHBIC 3aJaHusd,

4 VK-2.1, I[IKP-1.9, TIKP-2.8
XapaKTEPUCTUKU OTYETHI o
nmabopaTopHBIM paboTam
YCcTHBIE OINPOCHI, TECTHI,
5 Boaunie IKOCUCTEMBI. buonormnueckue VK-2.1, TIKP-2.8, TTKP-1.9 OTYETHI o

IOMEXH IIpU BOI[OCH36)KCHI/II/I J'Ia60paTOpHLIM pa60TaM,

PpaCUYCTHBIC 3aJaHUA

6 HpOL[CCCLI CaMOOYHUIICHHUA B BOJOCMC.

VYK-2.1, IIKP-2.8 Y CcTHBIE ONIPOCHI. TECTHI
Wnnekc canpoOHOCTH

7 3anH3H$IIOH_II/IC BCIICCTBA H OHOTCHHBIC

VK-2.1, IIKP-1.9, ITIKP-2.8  [YcTHBIE OIPOCHI, TECTHI
DJIEMEHTHI B CTOYHEIX BOJAX

YcTHBIE ONpPOCHI, TECTHI,
VK-2.1, [IKP-2.8 OTYETHI o
nmabopaToOpHBIM paboTam

MuKpoOpraHu3Mbl MPUPOJHBIX H CTOYHBIX
BoJ. Mopdonorus 6akTepruaibHON KIETKA

9 |®Pu3nonorus MUKpOOPraHU3MOB VYK-2.1, I[IKP-1.9, IIKP-2.8 |YcTHBIE ONIPOCHI, TECTHI




10

®dakTOpbl Cpepl,
MUKPOOPraHU3MBbI

BJIMAOIINUC Ha

VK-2.1, IIKP-1.9, IIKP-2.8

VY cTHBIE ONPOCHI, 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 KOHTPOJILHBIC 3a/JaHHSI WIIA HHbIE MAaTEPHAJIbl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH, HEOOXOJMbIe
JUISL OLICHKH 3HAaHUH, YMEHHI 1 HABBIKOB U (MJIH) OIBbITa TPO(ECCUOHATBHOM NeSTETbHOCTH, XapaKTEPU3YIOIINX
9Tansl GOpMUPOBAHUS KOMIETEHIUI B TPOLIECCE OCBOCHUS AUCLUIUINHBI
Tumnossie 3axa4n U1 TpoBepku chopmupoBanHocTy Komrerennun YK-2.1, TIKP-1.9, YK-2.1

Tumnosble 3aga4u:

1. Paccuntats HOpMaIbHYIO KOHIIEHTPAIMIO pacTBOpa, coaepxkaiiero 49 r H2SO4 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 skBuBaneHT H3PO4

5. Yemy pasen sxBuBajieHt Fe(OH)3

6. Yemy paBeH skBuBasieHT CuSO4

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

8. Paccuutare mpouenTHyto u MoisipHyro koHueHtpammioo 0.2 H pactBopa KNO3, ecnu ero

IJIOTHOCTH paBHa 1.043 r/mn

7.3. Cuctema OlLIEHUBaHUSI Pe3yNbTaTOB OOy4YEHUS MO AUCHHUIUIMHE (MOMAYINIO) MPHU MPOBEACHUH TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH




O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, @ TAKXKe 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a MPEAeIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [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, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asBJICHHBIX B paboueii mporpamme
KOMIICTCHITHIA;

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

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FPaMOTHO 0OOCHOBBIBAET XO/1 PEILICHUS 3a/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
CTAVONORLIV AACVAr TaIiIdy  RLICOLTANI VYNODRATL VDL TUNLT UOTTATIIALIIAG 29 ALl

OneHka «xoporo»
(3a4TeHO)

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

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

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

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
[IPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIelaTh 000CHOBAHHbBIE BBIBO/IBI;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhI HCTIOTHEHUS 3a/1aHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

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

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

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

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

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
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 HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMEeT 101 PyKOBOJCTBOM IIpernojaBaTelis pelaTh CTaHIapTHbIE 3aauu
HAaBBbIKH:

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

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3aJaHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBUE HABBIKOB CAMOCTOSITEIbHON PadOTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITeIbHOCTH, XapaKTepU3YOLUMX dTanbl  (OpPMUPOBAHHMS KOMIETEHLMI B  IpOLEcCe OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

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

1. OcobGeHHOCTH CTPOEHHs MOJIEKYIbI BO/bl. XUMUYECKHE CBOIMCTBA BOJbI. AHOMANbHbIE (PU3NUECKUE
CBOMCTBA BOJBI

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

3. Tepmuueckas crpaTudUKalus BOJHBIX Macc, KOHBEKTHBHOE IepeMelllrnBaHue. BepTukaiabHOe
pacnpezeneHue ruJpoXMMHUECKUX TOKa3aTeen.

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

5. dakTopsl, BIUAIOLINE HA (OPMHUPOBAHUS COCTaBA MPUPOHBIX BOJI

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 cOocTaB NPUPOIHBIX BOA. [ TaBHBIE MOHBL. XMMHUYECKHUI THUII BOJI.

10. Munepanuzauus (COIEHOCTb) NPUPOIHBIX BO/I.

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

(pH)




12. PactBopeHHBIIl KHCITOpOA. VCTOYHMKM TOCTYIUICHHS M TOTpeOJIeHHus. 3aBUCUMOCTh OT
teMneparypsl. [IponeHTHOe Haceimenue. CyTouHas M Ce30HHas IWHAMUKa B Boxoemax. Posb B mponeccax
CaMOOYHUIIEHUS.

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

14. Onpenenenue pacTBOPEHHOTO KUCIopoaa (Meroa Bunkiepa)

15. Yrnekucnblii ra3 B HNpUPOAHBIX BoAax. MCTOYHHMKHM mocTymiieHuss u norpebnenus. Cyrodnas
JUHAMMKa KOHLIEHTPALMK YTJIEKUCIIOrO ra3a B IPUPOJHBIX BOJAX.

16. ®opMbl HaxXOXKJIEHHUSI YTIEKUCIOrO rasa B BoOJe, 3aBHCHUMOCTh OT pH. Bydepnas kapOonatHas
CHCTEMa B IPUPOAHBIX BOAAX

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

18. 3arps3HsmpIME BEUIECTBA B MPUPOIHBIX BoAax. KceHOOMOTHKH, CTOWKHE OpraHHMYEeCKUE
3arps3HATEN. O((EKThl B OTHOWICHHM JKUBBIX OpraHu3MoB. OCOOEHHOCTH COBMECTHOTO JCHCTBHS
3arpsI3HAIOIIUX BELLECTB

19. IlpuopuTeTHBIE IPYIIIBI 3arPA3HSIONINX BEIIECTB

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

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

22. MyTHOCTb U IPO3pavyHOCTb BOJbL. MeTObI onpeaeneHus

23. lllenounocTth Bobl. Bunel menoynocTu. BemecTa, 00ycioBaMBaOIUe HIETOYHOCTh B IPUPOHBIX
BoJax. Meroz onpenenenus

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

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

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

27. XIIK n nepmaHranaTHasi OKUCIIIEMOCTb, METO/IbI OTIPEICIICHUS

28. buoxumunueckoe norpedsenue kucinopoaa. bIIK 5 u BIIK nonn. Meronsl onpenenenus.

29. Mukpo6uosornyeckue nokasaresiu kauecTsa Bojibl. CaHUTapHO-IIOKa3aTeIbHbIE MUKPOOPTaHU3MBI,
OKB, TKb

30. CanuTapHO-MUKPOOHOJIOTHYECKUI aHaU3 BOJIbl. [IoceB Ha MIIOTHBIE MUTATENbHbIE CPE/IBL.

31. TpeboBaHus K Ka4eCTBY BOJbI [0 CAHUTAPHO-MUKPOOHOIOTMUECKUM MTOKA3aTeNsIM TP pa3InIHbIX
BHJIaX BOJOIIOJIb30BAHHUS

32. Uudexuu, nepenarmmuecs yepe3 Boay

33. OCHOBHBIE CUCTEMATHYECKHUE TPyl MUKPOOPTaHU3MOB

34. Boauble s5KocUCTEMBI. BHO1IEHO3bI TPUPOIHBIX BOJOEMOB

35. Mopdonorus 6aktepuil, cTpoeHre 6akTepuaIbHON KIETKU

36. dakTopbl Cpelibl, BIMUSIONINE HA MUKPOOPTaHU3MBI

37. Tunel nUTaHUS MUKPOOPTaHU3MOB

38. buonoruyeckoe OKUCIEHNE, TUIIBI ABIXaHUS MUKPOOPTaHU3MOB

39. ®epMeHTHI U UX KIaccu(puKaIusa

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

41. buonoruueckas O4MCTKA CTOYHBIX BOJ. DKOCUCTEMA a9POTEHKA

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

43. Ilponecchl OMOXUMHUYECKOTO OKUCIIEHUSI OPraHWYECKHUX BEIIECTB B FOPOACKHX 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 COCTOSIHMS BOJOEMa I10 pe3yjbTaTaM
TUAPOXUMUYECKOTO MOHUTOpPHHTA"

WunuBuayabHble 3aaHus, COAEPIKaIle UCXOIHBIE TaHHBIE /ISl BHIIOJIHEHUS KOHTPOJIbHOM paboThI
noctymasl B 9MOC MOODLE https://moodle.spbgasu.ru/course/view.php?id=2201

7.4.3. IIpumepHble TeMBI KypcoBOil paboThI (ITpoekTa) (IpU HATHMYUH)
KypcoBas padota (mpoekT) yueOHbIM IJIAaHOM HE IIPElyCMOTPEHA

7.5. Metoanueckue MaTepralibl, ONPEAEISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB U



(unm) ombITa IPOPECCUOHATBLHON AEATEIIEHOCTH, XapaKTePHU3YIOIIHE ATaIlbl (HOPMUPOBAHMS KOMIETEHIIUH
ITpouenypa npoBeneHUss MPOMEXKYTOUHOM aTTECTAllMU M KOHTPOJIS YCIIEBAEMOCTH PETIaMEHTHPYETCA

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

MpUBE/ICHA B 1. 7.2.
TumoBsle KOHTPOJIBHBIC 3aJaHKSI TEKYIIETO KOHTPOJIS IIPUBEAEHBI B 1. 7.3.

[TpomMexxyTouHas aTTecTanus MPOBOAUTCA B Qopme 3auera.

3auer mpoBOIUTCS B YCTHOH (hopme

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

MOODL.

7.6. Kpurepuu oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHUs U OLICHKA

Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBICTBOPUTEIBH [ OLEHKA «XOPOILIO» OreHka «OTIIMYHOY
HOY o»
«HE 3aUTEHOY «3a4TEHOY
YpoBeHb 0CBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHHS YpoBeHb 0CBOCHUS
KOMITETCHIHT KOMITETCHITHT KOMTICTCHITHH KOMIICTCHITHH
«HEIOCTATOUHBIN. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommereniun He Kommerenmmun Kommerennun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOopMHUPOBAHBI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHus 0OMIMpPHEIE, 3HaHUs
0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHEIE,

YMEHUS ¥ HAaBBIKH HE
chopMupOBaHbI

3HaHUU. YMEHUs
(bparMeHTapHbl U
HOCSIT
PENPOAYKTUBHBIN
XapakTep.
JleMoHCcTpUpYyeTCs
HU3KHHA YPOBEHb
CaMOCTOSITEIBHOCTH
MIPaKTUYECKOTO
HaBBIKA.

HOCST
pPEnpOIYKTUBHBIN
XapakTep,
IIPUMEHSIOTCS K
PELIEHHUIO TUITOBBIX
3aJaHuH.
JeMoHnCcTpHpyeTcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTOMYUBOTO
IIPAKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO TPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTAaHJAPTHBIX
TBOPUYECKUX 3aJaHUM.
JlemoHCTpHpyeTCs
BBICOKMI YPOBEHb
CaMOCTOSITEIIBHOCTH,
BBICOKAsI aJallTUBHOCTh
MMPAKTUYCCKOI'0O HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO6yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCS -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, yCTaHaBJIMBATh 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 HETOYHOCTSIMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHana.
[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
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT

bes 3aTpynnenuit

METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT
BBINOJIHEHUS 3aJJaHUH. | BBIOOPY METOAUKH CTaHJAPTHYIO
JlonmyckaeT rpyobie BBITIOJTHEHUS METOJUKY

OLIMOKH IIpU 3aJJaHUH. BBINOJIHEHUS
BBIIIOJIHEHUHU 3a/iaHul, | JlomyckaeT ommoku 3a/1aHUM.

HapPYIIAIOIINE JIOTUKY
pelieHus 3a1a4.
Jlenaer HEKOpPEKTHBIE

IIPY BBIIIOJIHEHUH
3aJlaHUN, HapyLLICHUs
JIOTUKH PEIICHUs

JlomyckaeT ommoKu
MIPY BBITTOJIHEHUHT
3aJlaHuM, HE

BBIBO/IBI. 3a/1ad4. HapYyIIAOIIHe
BJIaJICHHE He moxet o6ocHOBaThH HcneiThIBacT JIOTUKY PEIICHUS
HaBBIKAMU ANTOPUTM 3aTPYIHEHHUS C 3a71a4
BBITIOJTHEHMS 3a/I1aHui. | popMynupoBanueM | Jlernaer KOppeKTHbBIE
KOPPEKTHBIX BBIBO/IBI 110
BBIBOJIOB. pe3ylbTaTtamMm
HcneiTeiBaeT pEIICHHUS 3aIa4H.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITTOJHEHMS
3aJIaHHil.

[Ipumenser
TEOPETHYECKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHUS 3aJJaHUI.
He nomyckaet omm6ox

IIPH BBITIOJTHEHUH
3aJaHUN.
CaMOCTOSTEILHO
aHAJIN3UPYET
pe3yIbTaThI
BBITIOJTHEHUS 3aJJlaHHH.
I'pamoTtHO
000CHOBBIBAET X0/
perieHus 3aiay.

or3

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yibraraM oOydeHus (3HAHUS, YMEHUS, BIIaJICHUC HABBIKAMH).
OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.
OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe

,5 10 4.,4.

OrneHka «yIOBIETBOPUTENHHOY/ «3aYTEHO» BBICTABIIAETCS, €CITH CpeiHee apu(PMeTHYecKoe HaXOqUTCS
B MHTEpBaje ot 2,5 10 3,4.
OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

o Konnuectso
Ne ABTOp, Ha3BaHME, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs yUeOHOU U
n/n y4eOHO-METOJUUECKOM JIUTepaTyphl HSCMILILAP OB/5IEKTD
oHHBIN aapec DbC
OcHoBHas JIuTEpaTypa
AmudanoBa A. 1., Xumus Boasl 1 MukpoOuosorus, benropoa: benropoackuii http:/Avww.iprbooksh
1 |rocymapctBennsiii Texnogornueckuii yauusepcuter uM. B.I'. Ilyxosa, DBC OF') ru/28 4.16 html
ACB, 2013 ' '
JonoJHuTeIbHAN JUTEPATYPA
Pemernsx O. C., HukanopoB A. M., ['uipoxumus u oxpaHa BOJHBIX PECYPCOB,
1 [PocroB-na-llony, Taranpor: MW3smatensctBo HOxHOro  demepanbHOro 9BbC
yauBepcutera, 2018
Konuna I'. U., Kabprens O. U., Xumus Boabl, Cankr-IlerepOypr: CaHKT-
1 |IlerepOyprckumii roCyAapCTBEHHBIN APXUTEKTYPHO-CTPOUTEIBHBIN 9BC
yausepcutet, ObC ACB, 2016




OO0yuaromuecs u3 yucia nHBaUI0B U Juil ¢ OB3 obecrieunBaroTcst me4YaTHBIMU U (WJTH ) SJIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBA.

8.2. Ilepeuenb pecypcoB HMH(DOPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «MHTepHeT», HeOOXOAUMBIX JIs
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

@enepanbHblii  00pa3oBarenbHBId mopTan "EaumHoe OKHO [docTyma 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 Upbuc 64 Ihl}g/)://ntb.spbgasu.ru/|rb|s64r_p
Cucrema aucrannuoraoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
NudopmanmonHo-mipaBoBas 6a3za qanabx Komeke gitsp/://gasudata.Ian.spbgasu.ru/d
HNudopmanmonno-npapopas cuctema KoHcynbTaHT Waw.lan.sphgasu.r\Consultant
phatt P Y Plus ADM

\\law.lan.spbgasu.ru\GarantClie

WNupopmannonHo-npaBoBas cuctema [ apant nt

8.4. IlepeueHp WH(GOPMALMOHHBIX TEXHOJIOTUH, HCHOJIB3YEMBIX MpPU OCYILECTBIEHUH 00pa30BaTeIbHOIO
mporecca 10 JUCHMIUIMHE, BKIIOYas MEpedYeHb JIMIEH3MOHHOTO M CBOOOJHO PAaCHpOCTPaHIEMOTro
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

HanmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUI
JUI CAaMOCTOSITENIbHON paboThI

OcHaiieHHOCTh 000pyJOBAHUEM U TEXHUYECKUMHU
CpencTBaMu 00y4eHHS

YyeOHass ayauTopusi I TPOBEIACHHS  3aHATHHA
JEKIIMOHHOTO  THUMA, KOMIUIEKT MYJIbTHUMEIUHHOTO
000pyaOBaHUs [IEPCOHAILHBIA KOMIIBIOTE
50. VYuyeOHBIC ayauUTOpUHU JJIs  NPOBEACHUS PyA N (mep p
s MYJIbTUMEAUHHBIA MPOCKTOP, AKPaH, ayJAuO-CHCTEMA),
JIEKIINOHHBIX 3aHSATHH 9
JOCKa,  JKpaH, KOMIUIEKT  Yy4eOHOW  mebenw,
noakatoueHue kK kommblorepHoit cetm CIIOIACY,
BbIX0J B MIHTEDHET
50. VYwuebHble aymuTopuu s 1poBencHHs |KoMIuiekT MYJIbTUMEIUIHOTO 000pyI0BaHUs
MPaKTUYECKHUX 3aHATUH, KypCcOBOTO|(TIE€pCOHATBHBII KOMITBIOTED, MYJIbTUMETUHHBIN

MPOEKTUPOBAHUS (BBIIOIHEHUSI KYPCOBBIX padoT),
IPYNIIOBBIX U HWHAMBUAYAJIBHBIX KOHCYJIbTALUH,
TEKYIEro KOHTPOJIS U POMEKYTOUHON aTTecTallun

IPOEKTOP, 9KPaH, ayAHO-CUCTEMA), JOCKA, KOMILIEKT
yueOHOIl Me0enH, MOAKIYEHNEe K KOMIIBIOTEPHOU CeTH
CIIOI'ACY, Bbixon B MHTEpHET

50. ITomernieHus A1 CaMOCTOSITEIIBHOM pabOThHI

[TomenieHue 17151 CaMOCTOATEIBHONU PAOOTHI (UUTATIBHBIH
3an oubnuoreku, aya. 217): I11IK-23 ., B T.4. 1 mr.- [IK
st g ¢ OB3  (cuctemHbiii 010K, MOHHTOD,
KJIaBUaTypa, MbIb) C MOAKIIOYEHHEM K CeTH
«HTEpHET» M 00ECIICYeHUEM JTOCTYIA B SJICKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

Jns maBanmaos u ymn ¢ OB3 obecnieunBaloTCsl CrienualbHbIe YCIOBHS TS TOTyYeHHUs] 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSMH HOPMATHBHO-IIPABOBBIX IOKYMEHTOB.
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