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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

[enstMu OCBOGHMSI TUCIUIUIUHBI SIBJISIIOTCS TIOJrOTOBKA CIIELIMATIUCTA B 00JACTH MPOSKTUPOBAHUS,
CTPOUTENILCTBA U DKCIUTyaTallud CUCTEM MOATOTOBKH BOJIBI ISl OTONUTEIBHO-ITPONU3BOICTBEHHBIX
KOTeNbHBIX U TOL] KOTOpbIE ABISIOTCS OCHOBHBIMU TEIIOT€HEPUPYIOLTMMHI UCTOYHUKAMHU ISl CHCTEM
TEIUIOCHA0KEHUS KUIMIIHO-KOMMYHaIbHOTo cektopa (KKC), mpOMBIIIIEHHBIX MPEANPUATHI U JPYTUX

00BEKTOB Pa3IMYHOI0 Ha3HAYCHUS.

3al[aanI/I OCBOCHMA JUCHMIIIMHEI ABJIAIOTCA MIEpE€aada CTYACHTY KOMILICKCa HCOGXOHI/IMBIX 3HAHUUI
110 IMIPOCKTUPOBAHHUIO U SKCILTyaTallu CUCTEM IIOJATIOTOBKH BOJBI; BBI60pe n paC‘-IéTe NPpUHIOUIIHAIBHBIX
CXEM, OIIPEACIICHUIO XapaKTCPUCTHK 000pya0BaHuUs, TpeOyeMbIX s 3G (HEKTUBHON U O€30MacHOM
BBIPAOOTKH TEILIOBOM SHEPIUH; PacueTy OCHOBHOI'O M BCIIOMOT'aTEIBHOIO 00OPY/I0BAHMS KOTCIBHBIX;
ycIoBui 6e301macHoi U A3PGEKTUBHON dKCIUTyaTanuu 000pyI0BaHUS.

2. [lepeyeHb IUIAHUPYEMBIX Pe3YJIbTATOB 00yUYeHHsI 10 JUCHUNINHE (MOAYII0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHUA KOMIIeTeHIInii

Kon u HanmenoBaHue Kon u HanmenoBaHue [Inanupyemble pe3yabTaTbl O0y4eHUS MO
KOMIIETEHIINH MHAMKATOpa TOCTHKEHUS JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETECHIINU IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT
[IK-1 Cnocoben [IK-1.1 OcymectBasier cOop 1 |3HaeT

pa3pa6aTI)1BaTb IMIPOCKTHYIO |aHaJIM3 UCXOAHBIX JAHHBIX JJIA
¥ pabouyr0 TEXHUYECKYI0 |pacdera u IPOSKTUPOBAHUS
nokymenTamuto OIJ u oI a

OCYIIECTBIISATh POBEPKY

THTIOBBIE ~ METOJAMKH  pacdyeTa  CHCTEM
MOATOTOBKA  BOJBI, THIPABINYECKOTO U
TEIJIOTO  pacuéra OO0OpyAOBaHUS  CHUCTEM
MTOJIaYH BOJIBI

COOTBETCTBUS ymMeeT

pa3pabaTbeIBacMbIX IIOJIE30BaThCS TUIIOBBIMU METOIUKAMH,

MIPOCKTOB M TEXHUYCCKOU MMPOBECTH pacUeThl CUCTEM IOAa4YM BOJILI Ha

nokymenTaruu OIT/] (bunpTpanuio, MPOEKTUPOBATh

HOPMAaTUBHBIM TEXHOJIOTHYCCKOC o0opynoBaHue c

JTIOKyMEHTaM WCIIOJIb30BAHWEM  CTaHJAPTHBIX  CPEACTB
aBTOMAaTH3AIUH MMPOCKTHPOBAHUS B
COOTBETCTBUH C TEXHUYCCKUM 3aJaHHUEM
BJIAJIEeT
TEXHOJIOTHYECKOTO  O0OpY/IOBaHUSI  CHUCTEM
MOIa4u BOJIBI C HCTIOJIb30BAHUEM CTaHIaPTHBIX
CpPE/ICTB aBTOMATH3AIlMU TPOCKTHPOBAHUS B
COOTBETCTBUH C TEXHUYCCKUM 3aJaHHUEM

TIK-2 CriocobeH k [IK-2.1 IlpuaumaeT yyactue B |3Haer

pa3paboTke cxem pa3paboTKe CXeM pa3MelIeHUs |HOpMAaTHUBHBIE  JIOKYMEHTBI B 0o0iacTu

pasmemenus OIN] B OII/I B COOTBETCTBHH C MPOEKTUPOBAHUS OCHOBHOTO u

COOTBETCTBUH C TEXHOJIOTHEHN MPOU3BOICTBA BCIIOMOTATEIIbHOTO ~ O0OpYAOBaHUSI  CHUCTEM

TEXHOJIOTHEH IMOJITOTOBKH BOJIBI

MPOU3BOJICTRA, yMmeeT

o0ecneveHuno pa3pabateiBaTh 3HEProd((HEeKTUBHBIE CXEMBI

IKOJIOTHYECKOM MOATOTOBKHA BOJIBI, IMOJOWPATh OCHOBHOE W

6e3omacuoctu OIT u
pa3paboTKe PKO3AMUTHBIX
MEPOIIPHUATHH,
MEPONPHUATHI IO SHEPTO- U
pecypcocOepekeHHIo Ha
o1 a

BCIIOMOTaTeNIbHOE 000pPY/10BaHUE CXEM
BJIajieeT

y4acTHs B cOOpe M aHAIM3€ NUCXOIHBIX TAaHHBIX
IUIE  TPOEKTHUPOBAHUSA CHUCTEM MOJTOTOBKH
BOJIBI B COOTBETCTBUM C HOPMATHBHOMU
JIOKYMEHTaluein




ITK-3 Cnocoben k [TK-3.1 Cobmrogaet npaBuia
IIPOBEPKE TEXHUYECKOTO TE€XHOJOTUYECKON AUCLUIIINHBI
COCTOSIHMSI M OCTaTOYHOIO | npu 3kcrutyarauuu OIT

pecypca OII/I,
OpraHu3aluu
POPUIAKTHYCCKUX
OCMOTPOB M TEKYILIETO
pemonTa OIIJ]

3HaeT
MpaBWia KCIIyaTallMd CHUCTEM ITOJTOTOBKHU
BOJBI

ymMeeT

pa3pabaThIBaTh AKCIUTyaTalMOHHYIO
JIOKYMEHTALHIO, oopMIIATh OTUYETHBIE
JIOKYMEHTBI

BJIa/IeeT

y4acTUs B AKCIUTyaTalldd CUCTEM MOATOTOBKHU
BOJBI KOTCILHBIX U TOL]

3. Yka3zaHue MecTa IUCHUILIMHBI (MOIYJIfA) B CTPYKTYpe 00pa30BaTeIbHOH MPOrpaMMbl

Jannas qucnurinHa (MoTyIib) BKiIrodeHa B biok «/lucuummnsl, mogymu» b1.B.01 ocHoBHOM
npodeccuoHabHON 00pa3zoBarenbHol porpammel 13.03.01 TermnosHepreTuka u TEIUIOTEXHUKA U
OTHOCHTCS K 4acTH, pOopMHpyeMOi yuacTHUKaMU 00pa30BaTebHbIX OTHOIICHUN y4eOHOro IIaHa.

Ne Tpeamects N — Koza u HaumeHoBaHue HHAMKATOPA
n/m peA YroUHe et JOCTUKEHHS] KOMITETEHITUU
1 [OcHOBBI TEMI03HEPTETUKH IK-1.1
2 |Tenmodwusuka u sHEprocoepexeHre IK-1.2, TIK-1.3
3 |mpporazonmHaMuka OIlK-3.1, OIIK-3.2
4 [KommnbroTepHas rpaduka OIIK-4.1, OIIK-4.2, OIIK-4.3
OIIK-1.1, OIIK-1.2, YK-1.1, VK-
5 |HudopmannoHHbIE TEXHOIOTUN 1.2, YK-1.6, OIIK-4.1, OIIK-4.2,
OI1K-4.3
6 |Dusuka OIlK-2.2, VK-1.1, YK-1.2, YK-2.4
7 | Xumus OIIK-2.3
8 MartepuanoBeqeHIE U TEXHOJIOTHH KOHCTPYKITHOHHBIX OITK-2.2

MaTCprajioB




OCHOBBI TETJIOPHEPTETUKH
TemnoBoii 6anaHc,

TUmbl TEMIOBBIX 3NIEKTPOCTAHIIUIN U IPUHIIMIT UX PAOOTHI,

Cucrema TeIIoCHaA0KCHHS TOPOJIOB

Tennodusuka u sHEprocOepeKeHHE:

Onenka 3¢ ¢GeKTUBHOCTH BHEIPEHHS YHEPTOCOEepEeramInx MeponpusTUi,
DHeprocOepekeHre Ha TeIIOBBIX 3JIEKTPOCTAHIUAX U B KOTEJIBHBIX YCTaHOBKAX

I'maporaszonuHamMuka:
HcredyeHue )XuaKoCTH,
Pacuer TpybonpoBoaa

Komnerorepnas rpaduxa:

[IpaBuia opopmiieHHs YepTexei U CXeM Ha KOMIIBIOTepe

NubopmannoHHbIe TEXHOJIOTHH:

Hcnonbs3oBanne cucTeMbl aBTOMATU3UPOBAHHOTO MMPOSKTUPOBAHUS

dusuka:

duznyeckue CBOMCTBA BOJILI U T'a30B,
TenmoeMKOoCTb,

TemnonpoBoHOCTh

Xumus:

XUMUYEeCKHEe CBOMCTBA BOJIBI M T'a30B,
CtpoeHue MOJIEKYJIbl BOJIbI,
PacTBOpuUMOCTB BEIIECTB B BOJIC

HOCJ'ICI[YIOH_II/IG JAUCITUITIINHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHUSA KOMIICTCHIITUHN

9Heproc6epe>KeHHe B TCIIJIOTCXHHUKE U TCINNIOTCXHOJIOI'NH

IK-1.1, I1K-1.4, TIK-2.3

[ToaroroBka k mpolieype 3amuThl ¥ 3alUTa BBITYCKHOM
KBATH(UKAITMOHHON PabOTHI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, YK-6.5,
VK-7.1, VK-7.2, YK-7.3, YK-7.4,
VK-8.1, VK-8.2, YK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4,
VK-9.5, VK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OTTK-2.1, OTTK-
2.2, OTIK-2.3, OTIK-2.4, OTIK-2.5,
OIIK-2.6, OTIK-3.1, OITK-3.2, OTTK-
3.3, OITK-3.4, OTTK-3.5, OTTK-3.6,
OIIK-3.7, OTTK-4.1, OTTK-4.2, OTTK-
4.3, OTIK-5.1, OTIK-5.2, TIK-1.1, TIK
-1.2, TIK-1.3, TIK-1.4, TIK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-
3.3, TIK(I))-1.1, TIK(LT)-1.2, TIK(LD)-
1.3, TIK(LD)- 1.4, TIK(I)- 1.5, TIK(LT)-
1.6




3 |TemmomaccooOMeHHOE 000PYAOBAHUE TIPEITPHUATHIA IK-3.1, T1K-3.2, I1IK-3.3, T1IK-2.3

4. O0beM AUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHX
4ac0B, BbIJIeJIEHHBIX HA KOHTAKTHYI0 pa00oTy 00y4alIIHUXCs ¢ mpenojaBaresieM (10 BUAaM y4eOHBbIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaroumuxcst

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB o 5 6
JITOTOBKY
KoHTakTHast padora 80 32 48
Jlexunonnsie 3anstus (JIek) 32 0 16 16
[pakTuueckue 3austus (Ip) 48 0 16 32
Huast KOHTaKTHAs padoTa, B TOM YHCJIe: 1,05 1,05
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy), 0.4 0.4

KOHTPOJBbHEIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJya 3a4eTa,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOH PabOThI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas1 pa60Ta Ha aTTeCTaluIio B CCCCHIO

(KOHCYIBTAITMS TIepeT SK3aMEHOM H cliada 0,25 0,25
Yacel HAa KOHTPOJIb 12,75 4 8,75
CamocrositeibHasi padora (CP) 158,2 72 86,2
O0611ast TPYA0EMKOCTh AUCHMILIUHBI (MOYJIs1)
qachl: 252 108 144
3a4YeTHbIE eJMHUIbI: 7 3 4

5. Conep:kaHue IMCHUILNIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 pa3/iejiaM (TeMaM) ¢ yKa3aHHeM
OTBE/ICHHOI'0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YaCOB 1 BUA0B YUeOHbIX 3aHATHH
5.1. TemaTHueckuii aaH JUCHUILUIMHBI (MOYJIS)

Konrakthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
HUHIAUKATOP
£ a
S| nexkuuun I13 JIP Bcero,
Ne Pazgensl qUCIHUIIINHEI = CP JOCTIKCHH
[5) qac.
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHIL
peero | MPAKTHT | poerg | MPAKTHT | poeng | MPAKTH 15041
YECKYIO YECKYIO YECKYIO
MOAT0- MOATO- MOATO-
TOBKY TOBKY TOBKY

1. |1 pazgen. OBIIINE

ITOJIOKEHMA

Kiaccudukamnus npupoaHbIx
BOJl. XapaKTepHUCTHUKA

1.1. | npupoansIx Boa. Pu3HMKO- 5 2 2 16 20 T1K-1.1
XUMHYECKHE ITOKa3aTEIN
KauecTBa MPUPOITHBIX BOJ

OcBeTiieHrE BOJIBI
¢unbTpoBanuem. OuyncTKa
1.2. | Boxbl OT MEXaHUYECKUX 5 2 4 14 20 TIK-1.1
npumecedt O4ncTka
KOHJIEHCATa OT Mace




2 paznen. JETA3ALINA
[IUTATEJIBHON U
CETEBOM BO/IbI,
TPEBOBAHUS K
PA3BMEILL[EHUIO
OBOPYJIOBAHHS
BOJIOIIOAIOTOBKU

2.1.

XuMudeckas ¥ pundeckas
TEPMHYECKAsl JeTa3alus

[1K-2.1

2.2.

HopmaTuBsl kauecTBa BOJbI [
CHCTEM XO351CTBEHHO-
MUTHEBOT0, KOMMYHAIILHO-
OBITOBOTO Y TIPOMBIIIIIICHHOTO
BojlocHa0OkeHus. HopmaTusbl
KauyecTBa BOJbI JUIsSl CUCTEM
TEIIOCHAOXKEHUSI, TOPSTUETrO
BOJIOCHA0KEHH S, TTAPOBBIX U
BOJOTPENHBIX KOTJIOB

[1K-2.1,
[K-1.1

2.3.

AHanuM3bl KauecTBa BOJIBI.
KonTpoiib kauecTBa BOABI.
OO6ecneyeHune NpaBUIHLHOCTH
aHAJIN30B

[1K-2.1

2.4.

IInan pazmereHust
obopynoBaHus. XUMHYECKUN
KOHTPOJIb B KOTEIHHBIX.
TpeOoBaHMS K XMMHUYECKOM
naboparopun. O60pyIOBaHHE
XUMHUYECKOH JabopaTopuu u
€ro pa3MeIIeHue

[1K-2.1,
[K-1.1

3 pazgen. JJOKOTJIOBAA
OBPABOTKA BO/IbI

3.1.

JoxoTiioBast 06paboTKa BOJIBI
MCTO)I YMATYCHUSA BOJBI ITYTEM
MOHHOTO OOMEHa

18

24

[1K-2.1,
[K-1.1

3.2.

Harpuit-katnonupoBanue.
Kpurepuu npumeHuMoCTH
MeTroaa. KecTkocTb BOJIbI
IIOCJIE HATPUU-
KaTUOHUPOBAHMUS.
Jemunepanuzamus Bobl
VOHHUPOBAHUEM

18

26

[K-2.1,
[K-3.1

4 pazaen. Kontpois (5
ceMecTp)

4.1.

3auer

[K-2.1,
[K-1.1,
I1K-3.1

5 pazaen. BIBOP
OBOPYIOBAHHMA

5.1.

OcHoBHbIE TTOKa3aTeNN IS
BbIOOpaA cxeMbl 00pabOTKH
BOJIbI TexHoorun
MPOTUBOTOYHOTO HOHUPOBAHUS.
Pacuer moTpebneHus BOIbI

16

23

[K-2.1,
IK-3.1,
[K-1.1




5.2.

OuabTPHI 111 00PaOOTKH BOJIBI
HOHHBIM 0OMEHOM
ConepactBopurenu, OyHKepa
MOKpPOTO XpaHEHHUS pearcHTa
bak-mMepHuK
pPEreHepallMOHHOTO PacTBOPA.
JexapOoHU3aTOPHI
BcnomorarensHoe
obopynoBaHue Y CTaHOBKH
YMSTYCHHS HEMTPEPHIBHOTO
nencTBust cepun «SF-Ay

16

22

IK-1.1,
[1K-3.1,
[1K-2.1

5.3.

[TogorpeBaTenu «ChIpoOi»
BOJIbI Hacockl «ChIpoii» BOJIbI
XuMH4ecKrue HacoChl U
KEKTOPHI cosn bak
OTMBIBOYHOH BOJBI

16

22

[K-2.1,
[K-3.1

5.4.

Hpoz[yBKa X UCIIOJIB30BaHUC €€
TCIIIIOThI

12

20

[1K-2.1,
I1K-3.1

6 pazaen. BEBPEAT'EHTHBIE
METO/1bl OBPABOTKU
BOJIbI

6.1.

BHyTpHKOTIOBas XUMUYECKast
obpaboTtka Boabl. OOpaboTka
BOJIbI KOMILICKCOHAMH.
BHyTpUKOTIOBBIC
Oe3peareHTHBIC METOIbI
00pabOTKH BOJIBI

12

[K-2.1,
[K-1.1,
[K-3.1

6.2.

bapomemOpanHbIe METOTBI
BOJIONOJATOTOBKU. MemOpaHHbIe
anmnapathl U yCTaHOBKHU.
DNEKTPOXUMHUYECKUE METOIBI.
Knaccudukanus
INEKTPOXUMHUYECKUX METO/IOB.
Marepuansl 1 KOHCTPYKIIUN
3JIEKTPOJIOB. MarHuTHas
obpabotka. TexHomorus
MPOBEJCHUS U YCIIOBUS
IPUMEHEHHUS METO/1a.
DNEeKTpOMarHuTHOE
BO3/ICIICTBUE HA BOAY.

8,2

12,2

[K-2.1,
IK-3.1,
[K-1.1

6.3.

O0e3:xKene3uBaHUE BOMIBI.
XUMU3M IIPOLECCOB B BOJAE C
y4acTHeM jkejie3a. XUMHU3M
IIPOIIECCOB B BOJIC C yUacTHEM
Kesesa.

11

[K-2.1,
IK-1.1,
[K-3.1

6.4.

BryTtpeHnHss koppo3us u
HakuneoOpazoBanue. Buapl
Koppo3uu. CTabmin3anoHHas
o0paboTka Bosibl. UHrHOUTOPBI
KOPPO3HHU

12

[K-2.1,
[K-3.1

7 paznen. Kontpoms (6
ceMecTp)




IK-2.1,
7.1. |nas koHTakTHas paboTa 6 0,4 [IK-1.1,
IK-3.1
IK-2.1,
7.2. |Nnas koHTakTHas pabora 6 0,4 [IK-1.1,
IK-3.1
IK-2.1,
7.3. | Kontponn 6 0,25 IIK-1.1,
I1K-3.1
IK-2.1,
7.4. [3auer 6 8,75 | IIK-1.1,
IK-3.1
5.1. Jlekmuu
No | HaumenoBanue paszjena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn Y TEMBI JICKITUIT
Krnaccudukanus npupoIHbIX BOA. XapaKTEPUCTHKA IPUPOTHBIX BOI.
DU3NKO-XUMHUUECKHUE TTOKA3aTeIN KauyecTBa MPUPOTHBIX BOJ
Krnaccudukanus npupoIHbIX BOA. XapaKTEPUCTHKA IPUPOTHBIX BOI.
Kiacendukarms JHucnepcHble cucteMbl. CucTeMbl Knaccu(pUKanuu. ApTe3HaHCcKue,
HPUPONIHBIX BOL. peuHble, 03epHbIE, TUTATENIbHbIE, KOTJIOBBIE, CETeBble. PACTBOpPEHHBIE Ta3bl
XapaKkTepucTuka (KHCIIOPO]I, a30T, YIIIEKUCIOTa U IPOUHeE), MUHEPAIBbHBIE COTU U
1 IpUPOSHBIX BOA. HEKOTOphIE OpraHMYecKue BelecTa. OU3NKO-XUMUYECKHE TTOKA3aTEIH
DU3HKO-XUMHUYECKHE | ayecTpa mpupomHbIX Boft. CyX0if OCTATOK, OGS KECTKOCTh, 0BIIIas
TIOKA3aTC/IN Ka4CCTBA | 1o 0qH0OCTH, KOHIIEHTPAIHS BOJOPOIHBIX HOHOB PH, pacTBOpEHHbIE I'a3bl.
IIPUPOZHBIX BOA KadecTBO NPHPOHBIX BOJ XapaKTEPU3yeMOe IT0KA3aTeAMH,
OTIpeIeNIIEMbIMHA Ha OCHOBE (DM3MKO-XUMHUYECKOTO aHAIM3a BOJIBI B
3aBHCHUMOCTH OT MPEABSIBISIEMBIX K HeW TpeOOBaHUI
OcBetnienre Bobl (prutbTpoBaHueM. OYUCTKA BOJIBI OT MEXaHUYECKUX
OCBeTIICHHE BOJBI npumMeceit OuncTka KOHJIeHcaTa OT Maces
(HIBTPOBAHMEM. OcBetnieHue Bobl (prutbTpoBaHueM. OYUCTKA BOJIBI OT MEXaHUYECKUX
5 O4YKCTKA BOIBI OT npuMecei. O4rCcTKa KOHJeHcaTa OT Macesl. MyTHBIC U I[BETHBIE BOJIBI.
MeXaHNIECKIX [Tpo3paunocts Bojsl. 1[BeT Boabl. Koarymsmus. O4urcTka HCXOIHOM BOIBI
npuMeceii OuncTka | U3 @PTE3MAHCKUX CKBAXHH MM [TOBEPXHOCTHBIX HCTOYHHKOB (PEK, 03¢p)
KOHJIEHCATa OT Maceyl | EPEN YMATUEHUEM, CHMXKEHUEM LIETOYHOCTHU U JIETa3aluy OT
MEXaHUYECKUX 3arpsA3HEHUN (TBEPIBIX YaCTHUI]) U KOJUIOMIHBIX TpUMecen
Xumudeckas U GpU3UIEeCcKas TEPMUUECKas Jera3alus
Xumuueckas aerazanus. Metammdeckas ctpyxka. Cyiab(hUT HaTpus.
XuMUIeCKas Oco6ennoctu CIIP-5. Jlyist yaaneHus Ta30B U3 MUTATEILHON M CETEBOM
3 (usneckas BOJIbI IPUMEHSETCS] TEpPMHUUYECKAsl M1 XUMHYECKas Jeadpalius.
TCpMUHCCKAA ACTASANUA | T\ yyeckas merazamms. 3akon JansTona I'enpu. TepMudeckuii
neaspatop. Knmaccuduxarmsa. Cxema ycTaHOBKU
HopmatuBel kauecTBa BOABI JUTsI CHCTEM XO3SIICTBEHHO-TTUTHEBOTO,
HopmarmBE! kadecTsa KOMMYHaJIbHO-OBITOBOTO ¥ TIPOMBIIIJIEHHOTO BOJOCHA0KEHHS.
BOABI UL CHCTEM HopmatuBel kauecTBa BOABI ISl CHCTEM TETUTOCHAOKEHHS, TOPSTIETO
XO3ANCTBCHHO= BOJIOCHA0KEHUSI, TTAPOBBIX U BOJOTPEHHBIX KOTJIOB
TTBCBOTO, Hopwmatusel kauecTBa BoAbl. HOpMaTHBEI KauecTBa BOJBI JJISI CUCTEM
KOMMYHAIIbHO-O5ITOBOr0 X03MCTBEHHO-TIUTHEBOTO, KOMMYHAJIBHO-OBITOBOTO U TTPOMBIIIICHHOTO
4 ¥ HPOMBIITICHHOTO 1 5y 1 ocrabokens. HOpMaTHBBI KagecTBa BOIBI JUIS CHCTEM
BOJOCHA0IKEHNA. TETJIOCHAOKEHMUSI, TOPSIETO BOJOCHAOKEHMUSI, TAPOBBIX U BOJOTPEHHBIX
HopmatuBbl kauecTsa | rnon  [fokasatenn kauectsa rapa ¥ MUTaTeIbHOU BOJIBI MTAPOBBIX
BOJIBI LT CHCTEM KOTJIOB COOTBETCTBYIOIIKE TpeboBauusM “IIpaBui ycTpoiicTa u
TerIocHabKeHn, 0e30MacHOM 3KCIUTyaTalliy MapOBbIX U BOJIOTPEIHBIX KOTIOB”
ropsero Porexnanzopa u 'OCT “Kotnbl mapoBble cTalimoHapHbIE AaBICHUEM 110 4
BOJIOCHAOKEHMUS,




MapOBBIX U
BOJIOTPEMHBIX KOTJIOB

MIla. IToka3arens kadecTBa MUTATEIbLHOM BOBI U Mapa”. Bona nms
MOAMMUTKHU TEIJIOBBIX CETCH OTKPBITHIX CUCTEM TEILJIOCHAOKEHUS
tpeboBanusm 'OCT “Boxa nutbeBas™

AHanu3bl KauecTBa
BoJibl. KoHTpOJIB

AHanu3bl KadyecTBa BOJBI. KOHTpOJ'II) KadecTBa BOJbI. Oobecrieuenue
MMpaBUJIbHOCTHU aHAJIN30B
AHanu3el KadyecTBa BOJBI. KOHTpOJ'II) KadecTBa BOJbI. Oobecrieuenue

5 KaHecTsa BOJBI. MPABUJIBHOCTH aHAJIN30B. XUMUYECKasl J1abopaTOpus B KOTEJIBbHOMN
Obecneuenne OCYIIECTBIISIET KOHTPOJIb U PYKOBOJICTBO pabOTOM BOJONOATOTOBUTEIHHON
TIpaBUIILHOCTH AHAIHM3OB | yoragopky 11 KOHTPOIUPYET BOXHO-XUMHUECKHH PEKUM KOTETBHOM
[Tnan pa3MereHus [Tnan pa3menicHuss 000pyI0BaHUs. XUMHUCCKHI KOHTPOJIb B KOTCIbHBIX.
000pyI0BaHUS. TpebOoBaHMs K XMMUYECKO# J1abopatopuu. O00pyI0BaHUE XUMUYCCKOM
XUMHYECKUM KOHTpPOJIb JIa60paTOpPII/I M €ro pasMCuiCHuC
B KOTEJIbHBIX. [Tnan pazmMernienus: 000pyaoBaHMs. DKCILTHKAIHS 000py10BaHUS
TpeGoBanus K BOJI000pabOTKH. XUMUYECKHH KOHTPOIIb B KOTENIbHBIX. TpeboBaHus K
6 XUMUYECKOI XUMHUYecKoH 1aboparopun. O60pyp0BaHHE XUMUYECKOH 1a00paTOpHH U
nabopaTopuu. €ro pa3meleHue
Ob6opynoBanue
XUMUYECKON
nabopaTtopuu U ero
pa3MelnieHue
JlokotnoBast 00paboTka BoAbsl MeTo | yMATYCHUS BOIBI ITyTEM HOHHOTO
oOMeHa
JlokoTsioBast 06padOTKA | (o16006b! TOKOTIOBOI 06pabOTKH BOIBL. MeTo | yMATYeHNs BOIBI ITyTeM
7 | BoAbl METON yMArMeHUS | 1 oproro oGMena. CxeMbl IOKOTIOBOM 06paGOTKH BOIBL. MeTton
BOJBL ITYTEM MOHHOTO | cpopanubIii HA HOHHOM 0OMEHE C PACTBOPEHHBIMHU B BOJIE COJISIMH.
obmena Cop6HpoBaHKe HA TOBEPXHOCTH MAaTePHAalla HOHOB B SKBHBAJICHTHOM
KOJTMYECTBE
. Harpuit-katnonupoBanue. Kpurepun npumMmeHuMocTy Metoia. KecTkocTh
Harpuii- BOJIBI TIOCJIC HATPHUIT-KAaTHOHUPOBaHUS. JleMUHepamu3anus BOIbI
KaTHOHUPOBAHUE. HOHUPOBAHHEM
Kpurepun CymHOCTh MeTOa HaTpHil-KaTHOHUPOBaHUA. OCOOEHHOCTH HATPUIA-
IPUMCHUMOCTI METOMIA. | yatpoHMpOBaHHUS U pereHepali KaTHOHUTA. KpuTepiu IpuMeHNMOCTH
8 | HKectrocts BOZIBI HOCIC | \jetoma. KapGoHaTHas keCTKOCTh MCXOAHOM BObL. OTHOCHTEIbHAS
HaTpun- HIETIOYHOCTh KOTIOBOH BOJIbI. [Ipenensl s)kecTKOCTH BOMIBI MOCIIE HATPHIA-
KaTHOHUPOBAHHA. KaTnoHupoBaHUsA. CoNu KanblMs U MarHus pUIBTpOBaHUE Yepe3
HemuHepasays KaTHOHHUTOBLIN MaTepual, oomeH Ha Na. Hatpuesblie conu ¢ 601b1110#
BOJBI HOHMPOBAHUEM | 11 c1p0puMocTBIO
OcHoBHbIE TIOKa3aTeNn 1Jis BbIOOpa cxembl 00paboTKu Bojbl TexHomoruu
OcHoBtble nokasaTenn MIPOTUBOTOYHOTO MOHUPOBaHMs. Pacuer moTpeOieHns BOAbI
JUIs BEIOOpA CXEMBI OcHOBHBIE TIOKA3aTeNu I BRIOOpa cxeMbl 00paboTKu BOAbI TexHOI0THN
0bpaboTkH BOZbI MPOTUBOTOYHOTO MOHUPOBaHMS. PacueT mpon3BOAUTETFHOCTH CHCTEMBI
10 Texnonornn BOJIONIOITOTOBKH. Pacuer morpebiieHust Boabl. BoCoiHeHHEe pacXo10B U
TIpPOTUBOTOHOTO MOTEPh BOJIBI KOTEIHHOW KOMILUIEKCOM 000pYI0BaHHUS BOJIOOTOTOBKH.
HOHMPOBaHHA. PACUeT | Byi60y oGopymoBanms 115 BOOOGPAGOTKH B KOTENBHBIX, ONpE/IEeH e
MOTPEONEHUA BOMBL | 1130 i TeMBHOCTH BOZI00GPAGOTKH
@UILTPLI 11 OuIbTpHI 111 00pabOTKK BOABI HOHHBIM 00MeHOM ColiepacTBOPHUTENH,
00paboTKH BOJIBI OyHKepa MOKpPOTO XpaHEeHHsI peareHTa bak-MepHHK pereHeparmoOHHOTO
HMOHHBIM OOMEHOM pactBopa. [lekapbonuzaropsl BcmoMmorarenbHoe 000pynoBaHuE
ConepacTBopureny, |YCTaHOBKH yMAIYeHUs HETIPEPHIBHOTO NeHCTBUA cepur «SF-Ax
11 OyHKepa MOKpPOTO OuIbTPHI 111 00pabOTKH BO/IBI HOHHBIM 00OMEHOM. PeskrMbl paboThI

XpaHeHus pearenra bak-
MEpPHUK
pereHeparoHHOr0
pacTBopa.
JlexkapOoHU3aTOPbI

¢bunsTpoB. Pazmepsr KaTHOHUTOBBIX GUILTPOB. OOBEM KATHOHHUTA B
¢unbTpe. Pacxon xyopuaa HaTpus Ais pereHepanuu katuonuta. Oobem
yMsITYeHHOU BOAbl. DUIBTPHI HOHHOTO OOMEHA B MEPUOINIECKOM
pexuMe, pe3epBUpoBaHue uX. PexxnuMbl paboThl PHITBTPOB.




BcnomorarensHOE
obopynoBaHue
YcTaHOBKM yMSTYEHUS
HEIPEPHIBHOTO
nercTBust cepun «SF-Ay

ConepacTBopuTtenu, OyHKep MOKPOTO XpaHeHHs peareHTa bak-MepHuK
pereHepaMoHHOT0 pacTBOpa. XapakTepUCTHKA 0aKOB-MEPHUKOB.
Tumnossle pemeHus

ITonorperarenu
«cpIpoi» Boabl Hacockl
«CBIPOI» BOJIBI

[TonorpeBaTenu «coipoi» Boabsl Hacock! «chipoit» BoAbl XUMUUYECKUE
HACOCHI U KEKTOPHI COJIM bak OTMBIBOUHOM BOIBI
[TomorpeBaTenu «chipoit» Boabl. Pacxon Temnotel. Tpedyemas

12 XuUMHuYecKue Hacochl 1 | TOBEPXHOCTH HarpeBa. Hacochl «cbipoit» Boabl. [Ipon3BoANTETLHOCTS.
3xekTopbl comn bak | CyMMapHbie norepy Haropa. XMMHYECKHEe HACOChI U XKEKTOPBI coitr. bak
OTMBIBOYHOM BOJIBI OTMBIBOYHOM BOABI. EMKOCTB
[TponyBKa 1 HCIIOJIB30BAHKE €€ TETUIOTHI
[IponyBka u ucnoJib3oBaHue ee TermioTel. HenpepsiBHas. [lepuoanyeckas.
[IpoxyBKa u Cxembl. BennuuHebl. Y najneHue u3 BOASHOTO 00BEM MAPOBBIX KOTIIOB COJICH
13 HCIOJIb30BaHUE €€ U IIIJIJaMa OCYIIECTBIISIIOT MPOAYBKY. HenpepbiBHas POyBKa U3 y4aCTKOB
TeILIOTHI BepxHero OapabaHa; nepuoauyeckas MpoaAyBKY U3 HUKHEro OapadaHa U ¢
HUKHHUX KOJJIEKTOPOB
BHyTpukoTioBas xumuueckas 06padbotka Boabl. O0paboTKa BOIbI
KOMIUIEKCOHaMU. BHYTpUKOTIIOBBIE Oe3peareHTHbIE METO bl 00paboTKH
BuyTtpukotnosas BOJIBI
Xummeckas obpaborka BHyTpukoTioBas xumuueckas 06padbotka Boabl. OOpaboTKa BOIbI
BoAbL. OOpaboTKa BOABI | yvimexconamu BHyTpukoTiI0BBIE O€3peareHTHbIE METOIbI 00pPa0OTKH
14 KOMIIICKCOHAMM. Bo/ibl. Cr10oc06 BHYTPUKOTIOBOM 00pabOTKHU BOJIbI OCHOBAH Ha BBOJIE B
BHYTpUKOTI0BbIe BOJITHOM 00bEM MAPOBOT0 MM BOJOIPEHHOr0 KOT/IA BEIIECTB, KOTOPBIE C
Ge3peareHTHbIC METOMBL | ¢o ranyt skecTKOCTH 00pa3yIoT MaJoOPaCcCTBOPHMBIE COETMHEHHS LIIJIaM,
06paboTKH BB HENpPEpPBIBHO Y/leIgeMblil U3 BOASHOro 00beMa. KoMIiekcHble coe/IMHEHNs
docdonossie rpynnupoBku  PO(OH)2
bapomemOpaHHbIe METOABI BOJONIOATOTOBKU. MemMOpaHHbIe anmnapaTsl U
bapomembpatiHbie YCTAaHOBKH. DIIEKTpoXUMUYeckue metoabl. Kimaccnduxarms
MCTOTEL IEKTPOXUMUYECKUX METOJIOB. MaTepHalibl U KOHCTPYKITUHU JISKTPOJIOB.
BOZOHOATOTOBKH. MarnutHas o06paboTka. TexHomorust mpoBeeHHS U YCIOBUS IPUMEHEHUS
MembpanHbie annapars! MeTOo/1a. DIEKTPOMArHUTHOE BO3/ICHCTBUE HA BOY.
H yCTAHOBKH. bapomeMOpaHHbIE METOABI BOJONOATOTOBKUA. MemMOpaHHbIe anmapaTsl U
ONEKTPOXAMIIECKHAE YCTaHOBKH DIIeKTpoxuMudeckue metoabl. Kmaccuduxarms
MCTOZB. AIIEKTPOXUMHUYECKUX METOJIOB. MaTepHalnbl U KOHCTPYKIIUHU DIIEKTPOJIOB.
Knaccndukarus MarnutHas o6paboTka. TexHomorust mpoBeeHHs U YCIOBUS TPUMEHEHUS
15 STMCKTPOXUMIICCKHX | \1o10/1a. DITeKTPOMArHUTHOE BO3JCHCTBHE HA BOTY. CXEMbI MOIKITIOYCHHS
MeTos0B. Marepramst IPOTHBOHAKUIIHBIX MarHUTHBIX ycTpoiicTB (IIMY)
KOHCTPYKITUU
ANEKTPOa0B. MarHuTHas
obpabotka. TexHomnorus
MIPOBEJICHUS U YCIIOBUS
MIPUMEHECHHS METO/1a.
DJIEKTPOMArHuTHOE
BO3/ICHCTBHUE HA BOJY.
O0e3xene3nBaHNe O06e3xene3nBaHre BOAbL. XHUMHU3M IIPOIIECCOB B BOJE C YUACTHEM JKeje3a.
BOABI. XMMH3M X¥MU3M TMPOIIECCOB B BOJIE C yUACTHEM Kele3a.
nporeccos B Boge ¢ | O0e3kenesnBanye Bobl. XUMH3M NPOLECCOB B BOJIE C y4aCTUEM XKENE3a.
16 y4acTHEM JKeJe3a.
XHWMH3M MPOLIECCOB B
BOJIE C YUACTHEM
xKeresa.
17 | BuyrtpeHHsis kopposus | BHYTPEHHSS KOPPO3Hsi H HaKuIeoOpasoBaHue. Bujibl Kopposun.




1 HakumneoOpa3oBaHHE.
Buasl kopposuu.
CrabnnusannoHHas
00paboTKa BOJIBI.
HNuruburtopsl KOppo3uu

Crabunu3anronHast 00paboTka Bojibl. MHrHOUTOPEI KOPPO3UH
BuyTpeHHss koppo3us 1 HakumneoOpa3oBaHue. Buasl koppo3uu.
Crabunu3anuonHast 00padoTka Bojibl. MHrHOUTOPEI KOPPO3HH.
BryTpeHHss1 KOppO3us MOBEPXHOCTEN HArpeBa B3auMOICHCTBUEM
XUMHUYECKUX COCTMHEHUH U ra30B paCTBOPEHHBIX B BOJIE

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanme pasaciia

No N
- Y TEMBbI PAKTUYECKUX HaumenoBanue u cojepkaHue NpakTUYECKUX 3aHATUN
P 3aHSITUH
Knaccudukanus Krnaccudukanus npupoaHbIX BOA. XapaKTePUCTUKA TPUPOTHBIX BOJ.
HPUPOIHBIX BOL. DU3NKO-XMMHUYECKHUE MOKA3aTeIU KaueCcTBa MPUPOIHBIX BOJ
XapakrepucTrKa PactBopuMOCTh Ta30B B BOJIE, COJIM M OpraHn4ecKue Beuiecta. Gu3nko-
1 IPUPOIHBIX BOJI. XHMHYECKHE IMOKa3aTe M KaueCcTBa MPUPOIHBIX BoJ. CyXOl OCTaTOK,
OU3NKO-XUMHUYECKHEe | 001Iast )KeCTKOCTh, 00IIast IEIOYHOCTh, KOHIIEHTPAIUS BOJAOPOTHBIX
MoKa3aresin Kayectsa |HMOHOB pH, pacTBOpEHHBIE ra3bl.
MIPUPOHBIX BOJT
OcBetnenue BObI Ocgetiienne BobI priibTpoBanreM. OYHCTKA BOJBI OT MEXaHUIECKHIX
(bUITBTPOBAHUEM. npuMeceid OUnCTKa KOH/IEHCAaTa OT Macel
5 OuYuCTKA BOJBI OT OuncTKa BOJBI OT MEXaHUYECKUX mpumeceit. OcBeTyIeHHe BOIbl. MyTHBIE
MEXaHUYECKUX 1 1uBeTHbIE BOAbL. [Ipo3paunocts Boawl. Koarymsmus.
npumeceit OuncTka
KOH/JIEHCATa OT Macel
Xumuueckas u Xumudeckas U pu3ndecKas TepMHUecKas Jera3arus
3 dusnueckas Y nanenue ra3oB U3 MUTATENbHOMN U CETEBOM BOJ. XUMHUUYECKas AeTa3allusl.
tepmuueckas perasanus | CAP-5.
q HopmaTuBbl kKauecTBa BOIBI ISl CUCTEM XO3SHCTBEHHO-TTUTHEBOTO,
OPMATHUBBI KAUCCTBA | o\ MyHAIBHO-OBITOBOTO 1 IPOMBIIILICHHOTO BOJOCHAGKEHIS.
BOZBL VLA CHCTEM HopmaTuBbl kKauecTBa BOABI JUIsI CHCTEM TETUIOCHAOKECHHS, TOPSYETO
X034iCTBEHHO- o
BOJOCHA0XKEHUS, TAPOBBIX U BOJOTPEHHBIX KOTIOB
HHTBeBogO’ HopMmatuBbl kaduecTBa BOJBI AJIsi CUCTEM TeIIocHa0keHus. HopmaTuBsI
KOMMYHAIIEHOZOBITOBOTO | 1 5 yectRa BOBI U CHCTEM X035 CTBEHHO-IIUTHEBOTO, KOMMYHAIBHO-
¥ HPOMBIITICHHOTO | 6 110BOr0 ¥ POMBIIIICHHOTO BOJOCHAGKCHHSL.
4 BOJIOCHAOKEHUSI.
HopmartuBel kauecTBa
BOJIbI JIJISl CUCTEM
TeIJIOCHAOKEHUS,
ropsYero
BOJIOCHA0KEHHS,
MapoBBIX U
BOJOTPENHBIX KOTJIOB
Ananu3sl kauecTBa BoJbl. KoHTposb kaduecTBa Bojabl. O0ecnieueHne
AHan3bl KauecTBa
MPaBUILHOCTH aHAJIU30B
BOJIbI. KOoHTpOJIBH
KonTponp kauectBa Boabl. OOecnieueHrne MpaBIUIILHOCTH aHAJIH30B.
5 Ka4ecTBa BOJEI.
AHaIu3bl KauecTBa BOJIBI.
OGecneyeHune
MPaBUIILHOCTH aHAIU30B
Ilan pasMelers [Tnan pazmenienust 0600py0BaHNsS. XUMHYECKUH KOHTPOJb B KOTEIBHBIX.
060 P OBAHNS TpeboBanus k xumudeckoi 1adboparopun. Ob60pyaOBaHNE XUMUYECKOM
pyao ) a00paTOPUH U €TO Pa3MEIICHNE
XUMUYECKUN KOHTPOJIb N
XHUMHYECKUH KOHTPOJIb B KOTEIBHBIX. DKCIUTUKALNS 000pY/I0BaHUS
B KOTEJIbHBIX.
6 BOJI000PaOOTKH.

TpebGoBanus x
XUMHYECKOU
nabopaTopuH.

O6opynoBanue




XUMHYECKON
1a00paTOPUH U €TO
pa3MenieHue

JlokoTiioBast 00paboTKa
BOAbI MCTOI[ YMATYCHUA

JloxotnoBast 00paboTka BoAbsl MeTo | yMsATdeHUs BOABI ITyTEM HOHHOTO
oOmena

! BOJIbI ITyTEM HOHHOT'O CxeMbl JOKOTIIOBOM 00pabOTKH BOJIBI. METO | yMSTYeHHUs BOJIbI IIyTeM
oOMeHa HOHHOI'0 OOMeHa.
Harpuii- Harpuii-karnonnpoBanue. Kpurepuu npuMeHUMOCTH MeToa. JKecTKOCTh

KaTHOHUPOBAHHUE. BOJIbI TI0CJI€ HATpHil-KaTHOHUPOBaHus. JleMuHepanuzanus BOIbl

Kputepun HOHHUPOBaHUEM
IPUMEHUMOCTH MeToza. | PHIBTPOBaHME Yepe3 KATHOHUTOBLIM MaTtepran. OCOOEHHOCTH HATPUI-
8 | XKecTkocTh BOABI MTOCIIE | KATHOHUPOBAHUS U pereHepaluu KaTuoHuTa. Kputepuu npuMeHUMOCTH
HaTpuii- METOoAA.
KaTHOHUPOBAHUSI.
JeMunepanuzanus
BOJIbl HOHHPOBAHUEM
OcHoBHble TokazaTenu | OCHOBHBIE TIOKa3aTeNu AJis BbIOOpa cxeMbl 00paboTKu Boabl TexHomoruu
JUISl BEIOOpA CXeMBl | IPOTUBOTOYHOIO HOHMpOBaHUs. PacueT norpebnenus Bozbl
00pabOTKH BOJBI Pacyer mpou3BOIUTENBHOCTH CUCTEMBI BOJOIOATOTOBKH. Pacuet
10 TexHOJI0ruu notpebieHus Boabl. BocronHenne pacxo 0B 1 MOTePh BOABI KOTEIbHOM
IPOTUBOTOYHOIO KOMIUIEKCOM 000PYAOBaHUS BOJAOIIOATOTOBKH.
noHupoBanus. Pacuer
MOTPeOICHUS BOJIBI
OuIbTpHI 111 00pabOTKU BOBI HOHHBIM 00MeHOM CollepacTBOPHUTENH,
QuIBTPEL AL OyHKepa MOKpPOTO XpaHEeHHsI peareHTa bak-MepHHUK pereHepaluoOHHOTO
0OpaboTKM BOAbI pactBopa. [lekapbonuzaropsl BciomorarenbHoe 000pynoBaHue

HOHHBIM OOMEHOM Y CcTaHOBKHM yMATYEHUS HEMIPEPBIBHOTO NeHCTBUS cepuu «SF-Ay

ConepactsopuTen, Pa3mepsl kaTnOHUTOBBIX (pUnbTpoB. Pesxxrmbl paboThl GpuiibTpoB. O0bEM

OyHkepa MOKporo KaTUOHHTA B (DUIIBTPE.

XpaHeHus peareHTa bak-
MEPHHK
11 pEereHepaluoOHHOTO
pacTtBopa.
JlexapOOHU3aTOPBI
BcnomorarensHoe
obopynoBaHue
Y CTaHOBKHU yMSATYEHUS
HEIPEPBIBHOTO
neiictBus cepum «SF-Ax»
[Tomorpesarenu [TonorpeBaTtenu «chipoin» Boabl Hacockl «ChIpoit» BOAbI XUMHUECKHE
«CBIPOI» BOABI Hacockl | HACOCHI M 3)KEKTOPHI COIM bak OTMBIBOYHOM BOJILI
«CBIPO» BOJBI [TonGop momorpeBareneit «cbipoit» Boabl. Pacxon termmotsl. TpeOyemas
12 XuMHudecKkue Hacochl U | TOBEPXHOCTH HarpeBa. [10100p HACOCOB «CHIPOIT» BOJIBI.
KeKTOphI coiu bak | [Ipon3BOAMTENLHOCTE.
OTMBIBOYHOM BOJIBI
I[IpomyBKka 1 [IponyBka v HCTIOE30BaHUE €€ TETUIOTHI
13 HUCIIOJIb30BAHME €€ Pacder HenpepbIBHOM U TepuoanYecKoil mpoayBku. [IponyBka u
TEILIOTHI HCIIOJIBb30BaHHUEC €€ TCIIJIOTHI.

BuayrpukoTiosas BuyTrpukotnoBas xumudeckast 00padorka Boabl. O0paboTKa BOABI
XHMHYECKas 00paboTKa |KOMILIEKCOHaMU. BHYTpUKOTIOBBIE O€3peareHTHbIE METOIbI 00pabOTKI
Bo/ibl. OOpaboTKa BO/BI | BOJIBI

14 KOMIUIEKCOHAMH. O0paboTka BOJbI KOMIUIEKCOHAMU. BHYTPUKOTIIOBAsT XUMHUYECKast

BHyTpuKkoTIOBEIE 00paboTka BoJIbl. BHYTpPHKOTIOBBIE O€3peareHTHbIE METOIbI 00PaOOTKU

Oe3peareHTHBIC METO/IbI
00paboTKH BOABI

BOJbI.




15

bapomemOpanHbIe
METO/IbI
BOJIONOJITOTOBKH.
MemOpaHHbIe annapaTsl
U YCTaHOBKH.
DNEKTPOXUMHUYECKHE
METO/IBI.
Knaccudukanms
ANEKTPOXUMUYECKUX
MeTo10B. MaTtepuasl u
KOHCTPYKLIUU
ANEKTPOAOB. MaruuTHas
obpabotka. TexHonorus
MIPOBEJICHUS U YCIIOBUS
MIPUMEHEHHS METO/1a.
DIIEKTPOMarHuTHOE
BO3/EHCTBUE HA BOJY.

BbapomemOpanHbIe METOABI BOJAOMOATOTOBKH. MeMOpaHHBIC anmapaTsl U
YCTaHOBKH. DIEKTpoXuMHUeckrne MeTo bl Knaccudukamnus
INMEKTPOXUMUYECKUX METOJIOB. MarepHalibl U KOHCTPYKIIUHU DJIEKTPOJIOB.
MaruautHas 06pabotka. TexHomorus IpoOBEACHUS U YCIOBUS TPUMEHEHUS
MeTOAa. DIEKTPOMAarHUTHOE BO3/ICHCTBHE HA BOY.

DNEKTPOXUMHYECKHE METO IbI 00paOdOTKH BObI. MeMOpaHHbIE ammapaTsl
Y YCTAaHOBKH.

16

O0e3xene3uBanue
BOJIBI. XMMH3M
MPOIIECCOB B BOJE C
y4acTHEM JKele3a.
XHUMH3M IIPOIIECCOB B
BOJIC C Y4acCTHEM
JKelesa.

OO0e3xene3nBaHue BOJIbl. XMMHU3M IMpOICCCOB B BOJAC C YUACTHEM KCJIC3A.
XUMU3M IMpOICCCOB B BOJAC C YUACTHEM KCJIC3Aa.
Pacuer YCTpOﬁCTB 00e3KeIe3uBaHus BOJBI.

17

Bnytpennss koppo3us u
HakuIeoOpa3zoBaHHeE.
Bunper kopposun.
CrabunuzanuonHas
00paboTKa BOJIBI.
HNHrubutopsl KOppo3uu

BHyTpeHHsIs1 KOppo3usi ¥ HakureoopaszoBanue. Buibl Koppo3uu.
Crabunu3anuonHast 00paboTka Boibl. MHTrHOUTOPEI KOPpO3UH

Kopposus. CrabunuzannonHas 06padotka Bobl. THTrHOUTOPHI KOPPO3UH.
BHyTpeHHSsIS KOppO3Hs U HAKMIIEOOpa30BaHUE.

5.3. CamocTrostensHas paboTa o0ydaromuxcs

No | HaumenoBanue paznena .

P T e——— ConeprxkaHne caMOCTOSITEILHON paboThI
Krnaccudukarus Knaccudukanms mpupoaHbIX BOJ. XapaKTepUCTHKA MPUPOTHBIX BOJI.
MPUPOIHBIX BOJI. [TpopaboTKa TeOpeTHYECKOr0 MaTepurara.

XapaxkTepuCcTHKa [ToaroToBka K MPaKTUYECKOMY 3aHATHIO.
1 HPUPOJHBIX BOI. TectupoBanue
Du3NKO-XUMHICCKHE
MOKa3aTeJIn KauecTBa
MIPUPOTHBIX BOJT
OcBeTJieHuE BOJIbI Ocsetnenue Boabl prbTpoBaHueM. OYUCTKA BOJBI OT MEXaHUIECKUX
(GUIBTPOBAHHEM. npumecert OuncTKa KOHAEHCaTa OT Macel
5 OumncTKa BOJBI OT [TpopaboTka TeopeTHYeCKOro Marepurara.
MEXAHUUYECKUX [ToaroToBka K MpakTUYECKOMY 3aHSTHIO.
npumeceit OuncTka TectupoBanue
KOHJICHCATa OT Macell
Xumuueckas v Xumudeckas U (pU3nUecKas TepMUUCCKas Jera3aius
3 ¢dusnueckas VY aaneHue ra3oB U3 MUTATEIBHON U CETEBOM BOA. XUMHYECKas Jera3alus.
Tepmuueckas aerazamus | CAP-5.
Jlokotiosast o6padoTka |/lokoTinoBas o0paboTka Boasl MeTon ymMsArdeHus BOAbI IyTeM HOHHOT'O
7 | BomBI Meron ymsiraenus | 0OMeHa

BOJIBI ITyTEM HOHHOTO
oOmeHa

[TpopaboTka TEOPETHYECKOTO MaTepHaa.




IToAroToBKa K MPAaKTUYECKOMY 3aHATHUIO.
TectupoBanue

Harpwnii-
KaTHOHUPOBAHUE.
Kpurtepun
MPUMEHUMOCTH METOA.

Harpuii-karnonupoBanue. Kpurepuu npumeHumMoct Meto1a. XKecTkocThb
BO/IbI TIOCJIE HATPUN-KaTUOHUPOBaHUs. JleMmuHepanu3anus BOAbI
MOHUPOBAHUEM

[TpopaboTka TEOPETUUECKOTO MaTepHraa.

8 | XKecrkoctps Boabl mocne |IloAroToBKa K MpakTUYECKOMY 3aHATHIO.
HaTpuii- TectupoBanue
KaTHOHUPOBAHUSI.
JeMunepanuzanus
BO/Ibl HOHHPOBAHUEM
OcnoBHble nokazatenu | OCHOBHBIE MOKa3aTeNu AJis BbIOOpa cxeMbl 00paboTKu Boabl TexHomoruu
JUIS BEIOOpA CXeMBI | IPOTUBOTOYHOIO HOHMPOBaHUs. PacueT noTpebienns Bojbl
00paboOTKHU BOBI IIpopaboTka TeOpEeTUYECKOro MaTepuraa.
10 Texnonorun IToaroroBka Kk MpakKTUYECKOMY 3aHATHUIO.
MIPOTUBOTOYHOTO TectupoBanue
noHupoBanus. Pacuer
MOTPeOJICHUS BOJIBI
OuIbTpHI 111 00pabOTKU BOABI HOHHBIM 00MeHOM ColiepacTBOPHUTENH,
QuIBTPEL 2L OyHKepa MOKpPOTO XpaHEeHHsI peareHTa bak-MepHHUK pereHepaluoOHHOTO
0OpaboTKM BOAbI pactBopa. [lekapbonuzaropsl BcioMmorarenbHoe 000pynoBaHue
HOHHBIM OOMEHOM YCTaHOBKH yMSITUEHUSI HEPEPBIBHOTO AeHCTBHS cepuu «SF-Ay»
ConepactsopuTen, [TpopaboTka TEOPEeTUUECKOTO MaTepuaa.
OyHkepa MOKpOro [ToaroroBka K MpakTUYECKOMY 3aHSTHIO.
XpaHeHus pearenta bak- | . ... pOBaHHe
MEPHHK
11 pEereHepaluOHHOTO
pacTBopa.
JlexapOOHU3aTOPBI
BcnomorarensHoe
obopynoBaHue
VY CTaHOBKHM yMsATYEHUs
HEIPEPHIBHOTO
neiictBust cepun «SF-Ay»
[Tomorpesarenu IToporpeBaTtenu «coipoi» Boabl Hacockl «CchIpoit» BOAbI XUMUYECKUE
«CBIPO¥» BOIbI Hacochl |HACOCKHI U 9XKEKTOPBI CONM bak OTMBIBOYHOM BOJIbI
«CBIPOI» BOABI [IpopaboTka TeoOpeTUUeCcKoro MaTepuarna.
12 Xumnueckue Hacochl U | [I0ATOTOBKA K MPaKTHYECKOMY 3aHSITHIO.
akekTophl conun bak | Tectuposanue
OTMEBIBOYHOI BOJEI
[IponyBKa 1 HCIOJIb30BaHUE €€ TETIOTHI
IIpoxyexa u [TpopaboTka TEOpeTUUECKOTO MaTepuaa.
13 HICTIONE3OBAHNC €€ [ToAroToBKa K MPaKTUYECKOMY 3aHSATHUIO.
TCTLIOTRI TectupoBanue
Buyrpukotiaosas BayTpukoTioBas xummuueckas 00padotka Boabl. O0paboTKa BObI
XuMHYecKas 06paboTka |KOMIIJIEKCOHAMU. BHYTPHKOTIOBBIE O€3peareHTHBIE METO/IbI 00pabOTKH
BojIbI. OOpaboTKa BOJIBI | BOJIBI
14 KOMILIEKCOHAMHU. [IpopaboTka TEOpEeTUYECKOT0 MaTepuraa.
BHYTPUKOTIOBEIE [ToaroToBKa K MPAaKTHIECKOMY 3aHSITHIO.
OespeareHTHBIE MeTOIbl | TecTupoBanue
00paboTKH BOJIBI
BapoMeMOpaHHbIe bapomeMOpanHbIe METOABI BOJOTIOTOTOBKH. MeMOpaHHbIE anmaparsl U
METOIBI YCTAaHOBKH. OJIEKTpOXUMUUeckne MeTosl. Kiraccudukarms
15 BOJIOIIOTOTOBKH. ANEKTPOXUMUUYECKHX METO0B. MaTepuasbl U KOHCTPYKITUU AJIEKTPOIOB.

MemOpaHHbIe

MarnutHas oOpaboTka. TexHomorus npoBeeHHs U YCIOBUS IPUMEHEHUS




anrmaparbl 1 yCTAaHOBKH.
DIIEKTPOXUMHUYECKHUE
METOJIBI.
Knaccudukanmst
ANEKTPOXUMUYCCKHX
METOI0B. MaTepuaisl u
KOHCTPYKIIUU
AJIEKTPOJOB. MarHuTHas
obpaboTtka. TexHonorus
MIPOBEJICHUS U YCIIOBHUS
MPUMEHEHHS METO/IA.
DJIEKTPOMArHuTHOE
BO3/EHCTBUE HA BOJY.

METO/1a. DJIEKTPOMAarHuTHOE BO3/IEHCTBUE HA BOLY.
[TpopaboTKa TEOPETHUECKOro MaTepuaia.
IToAroToBKa K MPaKTUYECKOMY 3aHATHUIO.
TectupoBanue

O0e3xene3uBanue
BOJbl. XUMHU3M
IIPOIECCOB B BOJEC C

O06e3:xene3nBaHue BOAbL. XUMH3M IIPOIECCOB B BOJE C YUAaCTHEM JKeje3a.
X¥MHU3M TIPOLIECCOB B BOJIE C YYACTHEM XKelle3a.
[TpopaboTka TEOpEeTUYECKOTO MaTepuaa.

16 y4acTUEM KEJIe3a. [ToaroroBka K NPaKTHYECKOMY 3aHSATHIO.
Xumusm nporieccos B | TectupoBanue
BOJIE C Y4aCTHEM
KeJesa.
BuyTpenHss kopposus u | BHyTpeHHss koppo3us 1 HakuneoopaszoBanue. Bubl kopposum.
nakuneoopazopanue. | CrabunmsanuonHas oopaboTka Bojbl. MHrHOUTOPEI KOPPO3UH
Bunpl kopposumn. [TpopaboTka TeOpeTHUECKOro MaTepuaia.
17 CrabunmsanuonsHas |IloaroroBka k mpakTH4ecKoMy 3aHATHIO.

00paboTKa BOJIBI.
HHruOuTOopsl KOPPO3Un

TectupoBanue




6. MeToauyecKkue MaTEepHAJIbI J1JI51 CAMOCTOATENbHOI PadoThl 00yYAOIIMXCS MO TUCHUNIMHE
(Moay110)

ITporpammoi TUCIUIIIMHBI MPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUHN, HA
KOTOPBIX JIAETCSI OCHOBHOM CUCTEMAaTU3UPOBAHHBIN MaTepHrall, a TAKXKE MPEINOJIaracTcs 3aKpericHue
H3YYCHHOTO MaTepraia i (hopMUpoBaHUE Yy 00yJaronuXcsi HCOOXOAUMBIX 3HAHWM, YMCHUH U HABBIKOB.
Kpowme Toro, BaXHEHIITUM 3TAIoM U3Y4eHUS TUCIUILUINHBI SBIISIETCS CaMOCTOsITEIbHAs paboTa
00y4aroIIUXCs ¢ UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUACTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM T€MaM JIMCIUIIIHNHBIL;

- MMOJITOTOBKA K IIPAKTUYCCKUM M JJa0OPATOPHBIM 3aHITHSIM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- TIOJITOTOBKA K 3a4€Ty U 3a4ETy C OLIEHKOM.

3a710roM yCIeIIHOTO OCBOCHHUS 3TOU JUCIHUIUIMHBI SIBJIIETCS 00s513aTeIbHOE TTOCCIICHUE
JICKIIMOHHBIX, MPAKTHYCCKUX U JA0OPATOPHBIX 3aHATHH, TaK KaK IIPOITYCK OAHOr0 (TeM 0oJiee, HEeCKOJIbKHUX )
3aHATHI MOXET OCJIOKHUTh OCBOEHHUE pa3AesioB Kypca. Ha mpakTHyeckux 3aHATUSAX MaTepuall,
W3JI0’KEHHBIN Ha JICKUMSX, 3aKPEIUISIETCS B paMKaX BBIMOJHEHUS TPAKTUYECKUX 3aJaHUM, PEIIECHUS TECTOB,
peanu3aluyi WHIMBUAYAIBHBIX 3aJIaHUN U Apyrux Gopm, npexycmorpennbsix PIT/I.

[TpucTymas Kk U3y4eHUI0 TUCHUILIAHBI, HEOOXOIUMO B TIEPBYIO OUEPEIb O3HAKOMHUTBHCS
conepxanueM PII/], a Takyke METOIMUECKMMH YKA3aHUSAMU IO OPTaHU3aAIlUHA CAMOCTOSITEIIBHOW paOOTHI 1
MOATOTOBKHU K MPAKTHYECKUM U J1a0OPaTOPHBIM 3aHATHSIM.

[Ipy moAroTOBKE K MPAKTHYECKUM M JIAOOPATOPHBIM 3aHATHUSAM U B paMKaX CaMOCTOSITEIIbHOM
pabOTHI IO U3YYEHHUIO TUCIUIUIMHBI 00YJaFOIIMMCS HEOOXOMMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U JIOMIOJHUTD €0 C y4eTOM
PEKOMEHJOBAHHOM MO TAaHHOW TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBI CAeaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMeE, UCIOIb3Ys MaTepraibl POC, mubo rpynmoBbie
WHIUBUyaJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPEIO/IaBaTEIIEM;

- MOJATOTOBUTHCS K TPOBEPOYHON paboTe, MPEeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

Htorom nzydeHus: qUCHUILUIMHBI 3a4ET U 3a4€T C OLICHKON. 3a4eT MPOBOAUTCS M0 PACIUCAHUIO.
dopma IpoBeIEeHHS 3aUeTa — KOMITBIOTEpHOE TecTupoBanue B moodle. CTyaeHTsI, He MPOIIE/IIINe
aTTECTAIUIO 110 TpaduKy, TOJDKHBI JIMKBUIUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJIICHHOM ITOPSIIKE.

HTorom n3ydeHus TUCHUTIIMHBI B 5 ceMeCcTpe SABJSETCS 3alllUuTa KOHTPOJIBHOM padOTHI U 3a4eT.
3ader W 3amuTa KOHTPOJIBHON PaObOThI MPOBOAUTCS 1O pacnucanuo. dopma nmpoBeaeHUs 3a4eTa —
KOMITbIOTEpHOE TecTHpoBanue B moodle. CTyaeHThI, He MPOIIeIIre aTTeCTANIO 0 IpadHKy, TOJKHBI
JIUKBUIMPOBATH 3aI0JIKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTepPHAbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJIS yCIeBAEMOCTH H MMPOMEKYTOYHOM
aTTecTanuy 00y4aIuXxcs Mo JMCHHUILIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETCHIIUN C YKa3aHHEM HTANOB UX (POPMHUPOBAHUS B IMPOLIECCE OCBOCHMSI TUCIUIUTMHBI

Kox u Haumenosanue
Ne KonTponupyemsbie pa3ienbl AUCIUTLIUHBI . Bug onteHouHoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Moy1is) cpencTaa
KOMIIETEHIIUHA
Teopernueckue
BOIIPOCHI JJIst
Kitaccudukanms mpupo HBIX BOJI. MPOBEICHUS
1 XapakTepucThka MpUpoIHbIX BoA. DU3nKo- K-1.1 MIPOMEKYTOUHOM
XHUMHYECKHE TTOKa3aTeIn KayecTBa ' aTTeCTallMH.
MIPUPOJIHBIX BOJI [IpakTruueckue 3a1anus
JUISL TIPOBEJICHUS
IIPOMEKYTOUYHON




aTTeCTaluu.
TectupoBaHue.

OcgeTiieHne Boibl PUIBTPOBAHUEM.
OuncTKa BOJbl OT MEXaHUUECKUX MpUMeceit
OuncTka KOHJEHCAaTa OT Mace

IIK-1.1

Teopernueckue
BOIIPOCHI JJISt
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTaluu.
[TpakTuyeckue 3a1aHus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTaluu.
TectupoBanue.

Xumudeckas U GU3NIecKas TepMUIEeCKas
eraszanus

[1K-2.1

Teoperuueckue
BOIIPOCHI JJISt
IIPOBEICHUS
MPOMEKYTOYHOMN
aTTeCTalUU.
[IpakTuueckue 3agaHus
JUIS1 IPOBEJICHUS
MPOMEKYTOUHON
aTTeCTaluu.
TectupoBanue.

HopwmaTtuBbl kauecTBa BOJIBI JIJISI CUCTEM
XO035IMCTBEHHO-TIUTHEBOT0, KOMMYHaJILHO-
OBITOBOI'O U IIPOMBIIIICHHOTO
BoJocHaOkeHuss. HopmaTuBBI KauecTBa
BOJBI JUUISI CUCTEM TEIIOCHAOKEHHUS,
TOpSIYEeTO BOJOCHAOKEHHUS, TTAPOBBIX U
BOJIOIPEMHBIX KOTJIOB

[K-2.1, I1IK-1.1

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHON
aTTeCTaluu.
[IpakTuueckue 3agaHus
JUIS1 IPOBEJICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
TectupoBanue.

AHanu3bl KauecTBa BOJibl. KOHTpOIb
kadecTBa BoJibl. ObecrieueHne
MPaBUILHOCTH aHAJIU30B

[1K-2.1

Teopernueckue
BOIIPOCHI JJISt
[IPOBEICHUSA
MIPOMEKYTOUHOMU
aTTeCTalluu.
[IpakTueckue 3ananus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
TectupoBanue.

[1nan pa3zmernienust 060pya0BaHHUS.
XUMUYECKUN KOHTPOJIb B KOTEIbHBIX.
TpeOGoBaHus K XUMUYECKOM TabOpaTopuu.
O6opynoBaHHe XMMHUECKOH J1abopaTOpUu U
€ro pa3MeleHne

MK-2.1, TIK-1.1

Teopernueckue
BOIIPOCHI JJISt
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
[IpakTueckue 3a1anus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
TectupoBanue.

JlokoTioBas 06paboTka Boabl Metoa
yMSITYEHUS BOJIBI ITyTEM HOHHOTO OOMEeHa

MK-2.1, TIK-1.1

Teopernueckue
BOIIPOCHI JJIs
MIPOBEICHUS
IIPOMEKYTOUYHON




aTTeCTaluu.
[TpakTuyeckue 3a1aHus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTaluu.
TectupoBanue.

Harpuit-katnonupoBanue. Kpurepuu
MIPUMEHUMOCTH METO1a. KECTKOCTh BOJBI
MIOCJIE HATPU-KaTUOHUPOBAHMUSL.
JemuHepanuzanus BOJbl HOHUPOBAHUEM

I1K-2.1, I1K-3.1

Teoperuueckue
BOIIPOCHI JJIst
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTaluu.
[TpakTuyeckue 3a1aHus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTaluu.
TectupoBanue.

3auer

TK-2.1, TIK-1.1, TIK-3.1

10

OCHOBHBIE TIOKA3aTeJn IS BBIOOpA CXEMBbI
00paboTKH BOAbI TEXHOIOTHH
IIPOTUBOTOYHOIO HOHHPOBaHMs. Pacuer
OTPeOJICHUS BOJIBI

[K-2.1, I1K-3.1, [1K-1.1

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHOH
aTTeCTaluu.
[IpakTuueckue 3agaHus
JUIS1 IPOBEJICHUS
MPOMEKYTOUHOH
aTTeCTaluu.
TectupoBanue.

11

OuIbTpHI 111 00pabOTKU BO/IBI HOHHBIM
obmenom CosepacTBOpUTENN, OYHKEpA
MOKpOTO XpaHeHHs peareHTa bak-MepHUK
pereHepaIoHHOr0 PacTBOpa.
JexapOonuzatopsl BeciomoratenbHoe
obopynoBaHre Y CTaHOBKH YMATUEHUS
HETIPEPHIBHOTO JIeHCTBHS cepuu «SF-Ay

TK-1.1, TIK-3.1, TIK-2.1

Teopernueckue
BOIIPOCHI JJISt
IIPOBEICHUSA
MIPOMEKYTOUHOMU
aTTeCTalluu.
[IpakTueckue 3ananus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
TectupoBanue.

12

ITonmorpeBarenu «ceipoii» Bojbl Hacochl
«CBIPOW» BOJBI XMUMHYECKHE HACOCHI 1
3KEKTOPBI COTM bak OTMBIBOYHOM BOJIbI

MK-2.1, TIK-3.1

Teopernueckue
BOIIPOCHI JJIst
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
[IpakTrueckue 3a1anus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
TectupoBanue.

13

[TpoayBka 1 UCIIOJIB30BAHUE €€ TETIOTHI

TK-2.1, TIK-3.1

Teopernueckue
BOIIPOCHI JJISt
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu.
[IpakTueckue 3a1anus
JUISL IPOBEICHUS
IIPOMEKYTOUYHON




aTTecCTanuu.

TectupoBaHue.
Teopernueckue
BOIPOCHI JJIs
MIPOBEICHUS
BryTtpukotnoBas xumudeckas 00padoTka MIPOMEKYTOUHOMU
BO1bI. OOpabOTKa BOJIBI KOMIIEKCOHAMH. aTTeCTaluu.

14 |27 OP 8 MK-2.1, [K-1.1, [IK-3.1 5
BryTpHKOTIOBBIE O€3peareHTHBIE METO/IbI [IpakTuueckue 3agaHus
00paboOTKH BOJIBI JUTSI TIPOBEICHUS

MIPOMEKYTOUHOMN
aTTeCTaluu.
TectupoBanue.
Teoperuueckue
bapomemMOpaHHbIE METOABI BOJIOTIOTOTOBKH.
BOIIPOCHI JIs
MewmOpaHHBbI€ anmaparbl ¥ YCTAHOBKH.
IIPOBEICHUS
DIIEKTPOXUMHUYECKUE METO/IBI. .
MIPOMEKYTOUHON
Knaccudukanus 31eKTpOXUMUIECKUX aTTeCTAIIT
15 [meromoB. Marepuaibl U KOHCTPYKIIUU [K-2.1, TIK-3.1, T1IK-1.1 )
[IpakTuueckue 3agaHus
ANEKTPOoI0B. MarauuTHast oOpaboTka.
JUIS1 IPOBEJICHUS
TexHomorust MPOBEACHUS U YCIOBUS .
MIPOMEKYTOUHON
MIPUMEHEHHUS METO/a. DICKTPOMArHUTHOE
o aTTeCTaluu.
BO3JICHCTBHUE HA BOJY.
TectupoBanue.
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
O06e3:xene3uBaHue BOAbL. XUMH3M MIPOMEKYTOUHOM
IIPOLIECCOB B BOJIE C YUYACTUEM JKEJIEe3a. aTTeCTaluu.

16 | PoH Ae e ya IK-2.1, K-1.1, TIK-3.1 .
XHUMH3M MPOLIECCOB B BOJIE C YYaCTUEM [IpakTuueckue 3agaHus
xKenesa. JUIS1 IPOBEJICHUS

MIPOMEKYTOUHOMU
aTTeCTaluu.
TectupoBanue.
Teopernueckue
BOIIPOCHI JIs
MIPOBEACHUS
BnyTtpennss koppo3us u MIPOMEKYTOUHOM
HakureobpazoBanue. Bubl kopposuu. aTTeCTaluu.

17 IK-2.1, T1IK-3.1
CrabunuzanuonHas 00padoTKa BOJIBL. [IpakTuueckue 3agaHus
HNHrubutopsl KOppo3uu JUIS1 IPOBEJICHUS

MIPOMEKYTOUHOMU
aTTeCTaluu.
TectupoBanue.
18 |Muas koHTakTHas paboTa IK-2.1, TIK-1.1, 1IK-3.1
TeopeTnueckue
BOIIPOCHI IS
MIPOBEACHUS
19 |Mnas xoHTakTHas paboTa [1K-2.1, IIK-1.1, IIK-3.1 POBCA .
MIPOMEKYTOUHON
aTTeCTaIUH.
TectupoBanue.
20 |Kontpons IIK-2.1, IIK-1.1, TIK-3.1
21 |3auer IIK-2.1, I[IK-1.1, TIK-3.1




7.2. TunoBble KOHTPOJIbHBIC 33/IaHUS MJIM UHBIC MaTePHUaJIbl TEKYIIET0 KOHTPOJIS YCIIEBaCMOCTH,
HEO0OXOAMMBIC ISl OLICHKW 3HAHHMH, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MIPOIECCE OCBOCHUS TUCIIUTUTMHBI

TectoBble 3a71aHUS

(s mpoBepKU ¢(hOPMUPOBAHHOCTH MHIUKATOPOB JocTrxkeHus kommerennuu (ITK-1.1, TTK-2.1, TIK
-3.1)

TecroBbie 3amanus pasmeliensl mo aapecy: 2MMOC Moodle
(https://moodle.spbgasu.ru/course/view.php?id=1520 // kapenpa TI'B /aucuuminna Bogomoaroroska
KoTeNnbHBIX 1 TOL)

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEIECHUN TEKYLIETO
KOHTPOJISI YCTIIEBaEMOCTH

Onenka 3HAHUSA:

«OTIUYHOY (32UYTEHO) - CUCTEMaTH3WPOBAHHEIE, TIIYOOKHE U TIOJHBIC 3HAHUS 110 BCEM pa3zeiiaM
JTUCHUIUIUHBI, a TAK)KE 10 OCHOBHBIM BOIIPOCAaM, BBIXOISIINM 32 MIPEIeIIb
y4e0HOM MTPOrpPaMMBEI;

- TOYHOE€ UCTIOJIH30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKH IPAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOMIOJIHUTEIILHON JTUTEPATYPHI,
PEKOMEHIOBAaHHOM paboueii MporpaMMoi 1o JUCIUTUINHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPHUSAX, KOHIICTIIUAX M HAPABIICHUSIX
JTUCHUTIIUHBI U 1IaBaTh UM KPUTHUYECKYIO OLICHKY, UCIIOIb3Ysl HAy4YHbIE
JTOCTHKEHHSI IPYTUX AUCIUIUINH

HaBbBIKH:

- BBICOKHI YpOBEHb C(HOPMUPOBAHHOCTHU 3asiBJIEHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaJIe€T HAaBBIKAMH CAMOCTOSATEILHO ¥ TBOPUYECKU PEIIaTh CIOKHBIC
poOJIeMbI M HECTAHIAPTHBIE CUTYAIIUU;

- MPUMEHSIET TEOPETUUCCKHE 3HAHUS JIJI1 BHIOOpA METOMKHU BHITIOJTHEHUS
3aJaHNMH;

- TPaMOTHO 0OOCHOBBIBAET XO/J1 PEIICHHUS 33724,

- 0e3ynpevyHo BIIaJIeeT UHCTPYMEHTapHUeM YUeOHON JUCIUTUIMHBI, YMEHUE €T0
3¢ PEeKTUBHO MCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U IPAKTUUECKUX 3a]1aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHIATUSIX, AKTUBHO YU4acTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpOUIO» (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIIHHE (MOTYITIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABICHUAX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET MHCTPYMEHTAPHUEM 10 JUCUUIUIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 33/JaHUM;

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JCJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLECMIIIUAX U HAIPABICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUY TUMOBBIX 33/1aY;

- yMEeT NoJ PYKOBOJICTBOM MPEMNOJIABATEIS PENIATh CTAHAAPTHHIE 3a]]a4n
HaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMITETCHIIHIH;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3aJaHHA

Ouenka
«HEYJIOBIIETBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmon mo
JTUCIUILTAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO0 TEPMHUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEIbHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOJTHEHUS 33 JaHUIN

7.4. TeopeTuuecKkre BOIPOCH! U IPAKTHYECKHE 3aJIaHUs ISl TPOBENICHHS IIPOMEKYTOYHOM aTTeCTaluu
o0ydaromumxcs, HeoOXOIUMBIE ISl OLICHKU 3HAHWI, YMEHUH M HAaBBIKOB M (WJIM) OTBITAa TPO()ECCHOHATBHON
JeSTebHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

Pasnen 1
Hannumne kakux BEIIECTB B BOJIC BBI3BIBACT 00PA30BaHNE HAKUIIM HA BHYTPEHHUX CTCHKAX

TEII000MEeHHBIX TpyO 000opynoBanus?

BOJBI?

Uro Ha3bIBacTCs rpyObIMU MEXaHUYECKUMU TIPUMECSIMU?

Uto Ha3bIBaeTCs KOTEIHHBIM KaMHEM ?

Uro npeacrasisieT co00il HaKUIIb?

Uro npeacrasisieT co0oit muiam?

Kaxkas Boja HaszbiBaercsa McxoaHoii?

Kakue uCTOYHHUKY BOJJOCHA0KEHUS OTHOCSATCSI K TIOBEPXHOCTHBIM?

OT 4ero 3aBUCIT KOHIIEHTPALIMU U COCTaB IIPUMECcEl B BOJIE TOBEPXHOCTHOTO UCTOYHHUKA?
UYTO OTHOCHUTCS K KOJUIOUTHO-PACTBOPEHHBIM MPUMECSIM?

UTO OTHOCHUTCS K MCTUHHO-PACTBOPEHHBIM MpUMECIM?

Kaxk onpenensiercst copepkanue B BOJIE B3BEIICHHBIX YaCTHIL?

Paznen 2

Urto HazpiBaeTcst Cyxum octaTkom?

UTto Takoe ECTKOCTh BOBI?

Urto Ha3biBaeTCsI DKBUBAJIEHTOM BEIIeCTBA?

Kaxkyro %&ECTKOCTh Ha3bIBAIOT BPEMEHHO?

Kakyto EcTKOCTh Ha3bIBAIOT IOCTOSIHHOM?

Kakyro xEcTKoCTh Ha3bIBAOT 00IIIEH?

Hannuue kakux BeIIecTB B BOJIE OTHOCATCS K OMKapOOHATHOM KECTKOCTH?

Hannumne kakux BeIIecTB B BOJIE OTHOCATCS K HEKapOOHATHOM KECTKOCTH?

Kakwue BelecTBa sSBJISIIOTCS KOAryJistHTaMu?

Kakwue BelecTBa UCIONB3YOTCSA JIJIs1 TOATOTOBKHM M3BECTKOBOTO MOJIOKA MPU U3BECTKOBAaHUU?
Jns yero npennasHayeH quck Cexku?

Paznen 3

Uto Ha3bIBaCTCs MIETOUYHOCTHIO BOIbI?

Uto Ha3BIBAIOT MIETOYHOCTHIO BOBI?

Uro Ha3biBaeTcs 001Iel METOYHOCTHIO BOABI?

Kakas ménoyHocTh HE MOXKET BXOAUTH OJJHOBPEMEHHO BXOJUTh B COCTAaB O0IIEH MIENOYHOCTH

Kakoe BCIICCTBO UCIIOJB3YCTCA B KAUCCTBC OKBUBAJICHTA ITPH OIIPCACIICHHNHN BCIINYHNHBI

OTHOCHUTEIHHOHN IIETOUYHOCTH?

B 4ém uzmepsieTcst oTHOCUTENbHAS ETOYHOCTH?

Uro Takoe BenuunHa PH?

Benuuuna pH ssasercs?

Yem nzmepsiercs BenuuuHa pH?

Kakas Benmnunna pH xapaktepusyeTr HeHTpalbHYIO Cpery?

Kaxkoe 3Hauenue BenuuuHbl PH XapakTepu3yeT KUCIyro cpeny?

Kaxkoe 3Hauenne BenmnuuHbl PH XapakTepu3yeT Mmea09Hyo cpeay?

Pasnen 4

Kaxkoit Bus 00pabOTKH BOJIBI IPEIyCMaTPUBAET BBEICHHUE B IMOMUTOYHYIO BOJIY OCaIUTEIbHBIX

peareHToB (COJIbI, €IKOTO HaTpa)?

Kak Ha3piBacTcs onepanuAa 110 YAaJICHHUIO B3BCIICHHBIX HpI/IMeceﬁ nu3 BO,I[BI?

Kak Ha3zpiBacTcs npouecCc CHUXKCHUA KECTKOCTH BOI[LI?

Kak Ha3zpiBacTcs nponecce yagaJlC€Husa U3 BOJAbl KOPPO3HMOHHO-arp€CCUBHBIX rason?

I[J'ISI 4Cro NpuMeEHACTCA ocBeTiIeHHE?

C xakum PasMCPOM YaCTHIL B3BCHICHHLIC ITPUMECH HA3bIBAIOTCA pr6BIMH HpI/IMCCHMI/I?

C xakum PasMCPOM YaCTHIL B3BCHICHHLIC ITIPUMECH HAa3bIBAIOTCA TOHKOH B3BECHIO?

C xakum pasMEpoOM HaCTUIl B3BCIICHHLIC TPUMECHU OTHOCATCS K MEIbYalIlINM KOJIJIOUAHEIM

cucremam?

J{nst 4ero npuMeHsIFOTCS METOJIbl OCaXKACHUS?

Kaxkue BemecTBa UCTIOMB3YIOTCS B KaU4€CTBE KOATYJISTHTOB?

Ot 4ero 3aBUCHUT HEOOXOIMMAS JIJIsi OCBETJICHHS BOJIBI 1032 KOaryistHTa?

J1o xako# TeMrnepaTrypbl peKOMEHIYETCSI BECTH MOJIOIPEB UCXOAHOM BOBI B CXEMaX C



W3BECTKOBaHUEM?

J1y1s1 9ero MpUMEHSICTCSI H3BECTKOBAHUE BOBI?

B uém u3mepsieTcs BeauurHa OCTaTOYHOU METOYHOCTH BOJIBI?

Korna npumeHsoT n3BeCTKOBO-COTOBBIM METOI?

JI71s1 9ero MPUMEHSIOT €IKOHATPOBBIM METO/I OCAXKICHHS ?

J1sl KaKOM LIeJTU IPUMEHSETCS MarHUTHBIN METO1 00paOOTKH BOJIBI?

Kak Ha3wpiBaeTcss 0003HaYCHHBIN HA PUCYHKE SJIEMEHT CXEMbl MATHUTHON 00pa0OTKH BOJIBI
apoBbIX cucTeM TeriocHabxenus? (IIpuBeneHa cxema)

Kak Ha3bIBaeTCsl 0003HAYCHHBIN Ha PUCYHKE JIEMEHT CXEMbl MAarHUTHOM 00paOOTKH BOJIbI JIJIst
BOJSIHBIX crucTeM TeriocHaOxenus? (IIpuBeneHa cxema)

Paznen 5

Ha xakom npHHIIUIIE OCHOBaHBI HOHUTHBIC METOAbI 00paOOTKH BOIbI?

Ha xakom npHHIIMIIE OCHOBaHBI HOHUTHBIC METObI 00paOOTKH BOBI?

Kak Ha3bIBaeTCS MPOMEKYTOK BPEMCHH B KOTOPBIN HOHUTHBIC (DHIIBTPBI HAXOIATCS B PEIKUME
yJIaBJIMBaHUs (AaHHOHOB MJIM KaTHOHOB) U3 IOJaBaeMOM B (DUIILTP UCXOHOM BOJIBI?

Kak Ha3bIBaeTCS MPOMEKYTOK BPEMEHH B KOTOPBI HOHUTHBIC (DHIIBTPBI HAXOATCS B PEKUME
3aMEIICHHUS HOHOB C IO BOCCTAHOBIICHUS UX HOHHOOOMEHHOM ClIOCOOHOCTH?

Kak Ha3bIBaeTCs MPOIECC YIaBIMBAHKMSI HOHOB aKTUBHBIM BEIIICCTBOM MOHMTHBIX (DUILTPOB?

Kak Ha3bIBaeTCs MPOIECC 3aMEICHHS OTOOPAHHBIX aKTUBHBIM BEIIECTBOM HOHUTHBIX (DHIIBTPOB y
yMST4aeMOM BOJIbI HOHOB COJICH JKECTKOCTH Ha MOHBI HEKUIIEHEOOPa3yIOIIUX 3JICMECHTOB B TIEPHO/T
pereHepanuu?

Kakue akTuBHBIC BelIeCTBa B IEPHO/ (PUIBTPAIIMN CIIOCOOHBI OOMEHUBATH COCPIKAIITUECS B HUX
KaTHOHBI HATPHsl, BOJIOPOIa M1 aMMOHHMS Ha KaTHOHBI cosier xéctkoctn Ca2+ u Mg2+?

Kakue akTuBHBIC BelIeCTBa B IEPHO/ (PUIBTPAIIMN CIIOCOOHBI OOMEHUBATH COZCPIKAIITUECS B HUX
TUAPOKCHIIbHBIC, KAPOOHATHBIE U XJIOPUCTHIC MOHBI HA HOHBI, COJIepKaIecs B oOpabaTeiBacMoii Bojie?

Kaxk Ha3pIBaeTcs mporiecc HOHHOTro 0OMEHa IMPH KOTOPOM BOJIa B Iepro GUIbTpaIiiu
oOMeHHBaeTcsd ¢ aKTUBHBIM BeliecTBoM noHamu Na2+?

Kak Ha3pIBaeTcs mporiecc HOHHOT0 0OMEeHa IPH KOTOPOM BOJIa B IEpUOA (PUIIbTPALIUH
00OMEHHBAECTCS C AaKTUBHBIM BEILIECTBOM MOHAMH H+?

Kak Ha3pIBaeTcs mporiecc HOHHOTrO 0OMeHa IPH KOTOPOM BOJIa B IEpUOA (PUIIbTPALIUH
0OMEHHMBAETCS C aKTUBHBIM BeriecTBOM HoHamu NH4+7?

Kak Ha3pIBaeTcs mporiecc HOHHOTro 0OMeHa IMPH KOTOPOM BOJIa B IEpUO PUITbTPALIUH
0OMEHHMBAETCS C aKTUBHBIM BEIIECTBOM HOHaMu H+7?

Kaxk Ha3pIBaeTcs mporiecc HOHHOTro 0OMeHa IMPH KOTOPOM BOJIa B IEpUO PUIbTPALIUH
0OMEHHMBAETCS C aKTUBHBIM BeliecTBOM roHamu Na+?

Kaxkoe BerecTBo HCob3yeTces IS MPUTOTOBJICHHS pereHepallmOHHOT0 pacTBOpa B IENISIX
BOCCTaHOBJICHUSI HOHHOOOMEHHOM CIIOCOOHOCTH KaTHOHHUTA MPU HATPUI-KaTHOHUPOBAHUH?

Kaxkoe BerecTBo HCob3yeTces IS MPUTOTOBJICHHS pereHepalliOHHOTO pacTBOpa B IENAX
BOCCTAHOBJICHUSI HOHHOOOMEHHOM CIIOCOOHOCTH KaTHOHHUTA MPU BOJIOPOA-KaTHOHUPOBAHUH?

Kaxkoe BeriecTBo HCob3yeTces IS MPUTOTOBJICHHS pereHepalliOHHOTO pacTBOpa B IENISIX
BOCCTaHOBJICHUSI HOHHOOOMEHHOM CIIOCOOHOCTH KaTHOHHUTA IMPYU aMMOHUH-KaTHOHHUPOBAHUN?

Kaxk Ha3pIBaeTCst 0003HAYEHHBIHN 3JIEMEHT Ha CXEME OYMCTKHM KOHJICHCATa OT Macell
(nedrenponykroB)? (IlpencraByneHa cxema ¢ 3JI€MEHTOM)

Paznen 6

UTto Ha3bIBaIOT Aea’paluend BOJbI?

Kaxkue akTopbl IpHBOAAT K HHTCHCU(MUKAIIUHU TPOIECCOB JAca’pUpOBaHUs?

Kakue neaspatopsl MO3BOJISIOT 3PGEKTHBHO MPOU3BOIUTH MPOIIECCHI Jca’paIlK BOJIBI TIPH
temriepatype Huxke 100 oC?

KakoBa ocHOBHas pOJIb Jca’palliOHHON KOJIOHKH B KOJIOHKOBBIX aTMOC(EPHBIX Jca’paTopax’?

ITpu xako¥ TemMmneparype BoJIbI IPOIECCHI Jieadpaldu Oy IyT MPOUCXOIUTh C MAKCHMAJIBHOU
WHTEHCUBHOCTHIO?

HazoBuTe 351eMeHT yKa3aHHBIN Ha cXeMe OECKOJIOHKOBOT0 0apOOTaKHOTO Jica’paropa
atmocepnoro nasienus? (I[IpencraBiena cxema ¢ IJIEMEHTOM)

JIJIs KakuX 1esel MPOU3BOTUTCS MIEPUOINIECKast TIPOTyBKa MAPOBBIX KOTIOArperaTon?

W3 kakoro mMecra MpOU3BOAUTCS ITEPUOTUIECKAsl POTYBKA MAPOBBIX KOTIOArPEraToB?

N3 kakoro Mecra MpOU3BOIUTCS HEMIPEPhIBHAS POTYBKA MAPOBBIX KOTIOArPeraToB?



JInst KakuXx 1ened Iporu3BOIUTCS HETIPEPhIBHAS MTPOYBKA MAPOBBIX KOTI0Arperaron?

Ha3zoBute 351eMeHT yKa3aHHBIM Ha cXeMe KOJIOHKOBOT0 0apOOTaXHOT0 Jiea’paTopa aTMOC(HEpHOro
nasnenus? (I[IpeacraBnena cxema ¢ 3JIE€MEHTOM)

HazoBute s5eMeHT yka3aHHBIN Ha cxeMe cucTteMbl nepuoaudeckoit npoaysku? (I[Ipeacrasiena
CXeMa C JIEMEHTOM)

HazoBuTe 351eMEHT yKa3aHHBIN Ha CXEME CUCTEMbI HENIPEPHIBHOM MTPOTyBKHU ?

7.4.2. [lpakTrueckue 3aaHus JUIsl POBEICHUS MPOMEKYTOUYHON aTTECTAIIUN 00YJIarOITUXCS
[IpakTuueckue 3a1anus A MPOBEACHUS IPOMEXKYTOUYHON aTTECTallu 00YJaIOIIUXCs pa3MELICHbI
o aapecy DMOC Moodle (https://moodle.spbgasu.ru/course/view.php?id=1520)

7.4.3. IlpumepHBIEe TEMBI KYPCOBOH pabOTHI (ITpoeKTa) (MPU HATUYHH )
KypcoBsie paboThl (MpOEKTHI) y4EOHBIM IJITAHOM HE TIPETYCMOTPEHBI

7.5. Meronuueckre MaTepuabl, OPEAESISAIOIINE TPOLIEAYPHI OLICHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(uH) ombITa IPOQPECCUOHANBHOMN NEATETLHOCTH, XapaKTePU3YIOIe dTarbl (POPMUPOBAHUS KOMITETCHIINN
[Tponetypa npoBeeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
perIaMeHTHPYETCsl JIOKATbHBIM HOPMAaTUBHBIM aKTOM, ONPEACIISIONINM HOPSIIOK OpraHu3auy 1
IIPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U TPOMEKYTOUHOW aTTECTAlMKA 00YJaIOIIUXCS.
[Tponierypa oneHnBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBezieHa B 1. 7.3. TUIOBbIE KOHTPOJIBHBIE 3a/IaHHSI WJIH WHBIE MaTEPUAIBI TEKYIIET0 KOHTPOJIS
MPUBEJICHBI B 1. 7.2.
[TpomesxyTouHas aTTecTanus N0 AUCHUILUIMHE TPOBOAUTCS B (hopMe 3adera U 3aueTa ¢ OLEHKOM.
3ader npoBOIUTCS B POpMe KOMITBIOTEPHOTO TecTHpoBaHus B Moodle. B 3a4eTHbIil TeCT BKIFOUCHBI
TEOPETUYECKHE BOTIPOCH U NPAKTUIECKUE 33JaHUs, COOTBETCTBYIOIINE COJACPKAHUIO (DOPMHUPYEMBIX
KomreTeHIHiA. [Ipo1omKuTeIbHOCTD 3a4eTHOTO TeCTUPOBaHUS 90 MUHYT.

7.6. Kputepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPU IPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIH | «ynOBIeTBOpUTENbH | OLEHKa «XOPOIIO» OneHka «OTJINYHO»
HO» o»
«HE 3aYTCHO» «3a4TEHO»
YpoBeHb 0CBOCHUSI | YPOBEHb OCBOCHUSA | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIIUH KOMIIETEHIIUH KOMIIETEHIIUH KOMIIETEHIIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Kommerennuu ne Kommerenmun Kommerenmmn Kommerenun
c(OpMHUPOBAHBI. c(OpMHPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHus oTcyTcTBYIOT, | CddopmupoBansl | 3HaHUS OOLIMPHBIE, 3HaHus
YMEHHMSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI | cCHCTEMHBIE. YMEHHUSI | apryMEHTUPOBaHHBIE,
Kputepun chopMHUPOBAHBI 3HAHUW. Y MEeHUd HOCSIT § BCECTOPOHHHE. Y MEHHUS
OLCHHBAHNS (dbparMeHTapHbI U PEenpOAYKTUBHBII YCIIEITHO
HOCST XapakTep, MPUMEHSIFOTCS K
PEeNpOAYKTUBHBIN MPUMEHSIFOTCS K PELIEHUIO KaK
Xapaxrep. PELICHUIO TUTTOBBIX TUIIOBBIX, TaK U
JlemoHCTpHpY€eTCS 3a/IaHMI. HECTaHJIapPTHBIX
HU3KHUI YpOBEHb JleMoHCcTpHUpyeTCsl | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIIbHOCTH JIOCTaTOYHBIN JleMoHCTpUpYyEeTCs
IIPaKTUYECKOT O YPOBEHB BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSTEIIBHOCTU | CaMOCTOSATENIBHOCTH,
YCTOWUYUBOIO BBICOKAsI aJalTUBHOCTD
IIPAKTUYECKOI0 | IPAaKTUYECKOTO HAaBbIKA

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: J€EMOHCTPUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUSX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHpPOBaHHbIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJHUPYEMOTO | 3HAHHS MPOTrPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -M0JHOE TOHUMaHUe
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OuIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX IOHSTHI, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHI | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI HAa BCE 3aJJaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMOIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3aJjaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOCHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y pemieHUun y4eOHOT0 MIPAKTUYCCKHE 32 IaHuUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BBIOpaTh
METOIMKY
BBIIOJIHEHUS
3aJlaHUM.
HomnyckaeT rpyObie
OIIMOKH TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUE JJOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT ommoKu
P BBITIOJHEHUN
3aJIaHuM,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYAHCHHUS C
dhopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyAHCHUS TIPH
000CHOBaHUH
ajropuTMa
BBIIIOJIHEHHUS
3aJlaHUM.

be3 3atpynHenui
BBIOMpAET
CTaH/IapPTHYIO
METOJIUKY
BBITMIOJTHEHUS
3aJaHUH.
JlomyckaeT omuoKku
IIPU BBIIOJTHEHUH
3aJIaHni, HE
HapylIaIue
JIOTUKY pPEIICHUS
3aj1au
Jenaet KoppeKTHbIE
BBIBO/JIBI 110
pe3ynbraTtamMm
pellIeHus 3a/1auH.
O60CHOBBIBAET X0
pelieHus 3aaau 6e3
3aTPYyJHECHUN.

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

MIPY BBIMOJHEHUH
3aJaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UPYyeT
pe3yJIbTaThl
BBITTOJTHECHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET XOJI
pelIeHus 3a/1a4.

OlieHKa 10 TUCIUIIIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIINMN, 3aKPETICHHBIX 3a
JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHIeCKOe OT BBICTABICHHBIX OIICHOK 10 OT/ACIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeaHee apru(PMETHIECKOS HAXOIUTCS B
untepsaie ot 4,5 no 5,0.

OlIeHKa «XOPOII0Y»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHEe apu(hMETHUESCKOE HaXOAUTCS B
uHTepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpEIHEE apu(METHIECKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.

OlIeHKa «HEYAOBJIECTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIIACTCS, €CIIU CpeIHEE apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U JOMIOJHUTEIBHON JIUTEPATYPHI, HEOOXOAUMOI JIJIs1 OCBOSHHS TUCITUTITMHBI

(Monyns)
. KomnuecTtBo
Ne ABTOp, Ha3BaHUE, MECTO U3AHUs, U31aTENILCTBO, IO/ U3JaHNs y4eOHO! U
o AK3EMILIIPOB/3IIEKTP
n/n y4eOHO-METOJUUECKOM JIUTepaTyphl

oHHBIN anpec IBC

OcHoBHas JJuTEpaTYypa

Umx B. A., Kapuunxkuii H. b., Kpukcuna E. H., Hepe3bko A. B.,

1 |BomonoaroroBka u BogHO-xumMudeckue pexumbl TOC u ADC, MuHCK:

Bermsiimas mkoma, 2012

http://www.iprbooksh
op.ru/20204.html

5 Bonukos A. H., [llaBpun B. U., bupyns B. b., BogonoaroroBka KOTenbHBIX,

Cankt-IlerepOypr, 2010

31

3 |®por B.H., Ilepros A.I'., Bogonoaroroska, Mocksa: ACB, 2015

https://www.studentli
brary.ru/book/ISBN9
785930939743.html

Umx B. A., Kapuunxkuii H. b., Kpukcuna E. H., Hepe3bko A. B.,

4 | BomomoaroroBka u BogHO-xuMudeckue pesxkuMbl TOC u ADC, MuHCK:

Bermsiimmas mkoma, 2012

https://www.iprbooks
hop.ru/20204.html

JlonoJHUTEIbLHAS JIUTEPATYPA




Cesepo-Kaska3zckuii ¢penepanbHblil yauBepcurert, 2018

Crostno H. 1., Bensies E. U., Kykmute . 5., Bogonoaroroska, CTaBponoss:

https://www.iprbooks
hop.ru/83236.html

Boiitos E. JI., BononoaroroBka: ”HHOBAIlMOHHBIE TPOEKTHBIE PEILICHHUS,
2 |HoBocubupck: HoBocubupckuii rocy1apCTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblil yHuBepcuteT (Cuberpun), O6C ACB, 2021

https://www.iprbooks
hop.ru/129323.html

Musgu JI. H., Xumus Boasl. Bogonoaroroska, Tomck: ToMckumit

https://www.iprbooks

3 MoJINTeXHUYECKUi yHuBepcuter, 2014 hop.ru/34732.html
https://www.studentli
1 Boponos 10.B., Ilepsos A.I'., ComoB M.A., BogonoaroroBka u brary.ru/book/ISBNO

crenogoounctka Ha ADC, Mockpa: ACB, 2016

785432301475.html

OOyuaromuecs 13 yrciia nHBaM10B 1 il ¢ OB3 oGecrieunBaroTCs me4aTHBIMU U (WITH )
AJIEKTPOHHBIMH 00pa30BaTEIIbHBIMUA pECypcaMu B GOpMax, aIalTUPOBAHHBIX K OTPAHUUYCHUSAM X

3A0POBbA.

8.2. Ilepeuenp pecypcoB nHDOPMAIMOHHO-TEICKOMMYHUKAITMOHHOM ceTh «HTEpHET», HCOOXOMMBIX IS

OCBOEHUS AUCLUILINHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTepHET»

DIIeKTPOHHBIN ajipec pecypca

Bogonoaroroska koTeabHbIX B TOL] hp?id=916

https://moodle.spbgasu.ru/course/view.p

BO[[OHOI[FOTOBKEI - Haquo - TCXHUYCCKUEC CTAaTbU

https://www.rosteplo.ru/statl.php?id=3

BogomnoaroroBka KoTenbHBIX [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue / B. b. bupyns; Canxt- [lerepOyprekuit
rOCy/1IapCTBEHHBIN apXUTEKTYPHO- CTPOUTEIbHBII

YHHUBEPCUTET.—IJEK -TpoHHbIe NaHHble.—CaHkT- [letepOypr: | 6049390-6-2

https://doi.org/10.32415/scientia_978-5-

Cuuentua, 2023.—6,18 M6;139 c.—Pexum gocryna:
https://scientia-pub.org/index.php/Sci/catalog/book/50

AIIEKTPOHHBIN (OHJ HOPMATUBHO-TEXHUYECKON 1 HOPMATHUBHO-
npaBoBoi uHpopmanuu Koncopunyma «Kozgexc». Hopmsl,
IIpaBWJia, CTAHJAPThI U 3aKOHOJATENIBCTBO 110
TEXPEryITUPOBAHUIO

https://docs.cntd.ru/

8.3. Ilepeuenb coBpeMeHHBIX MPOPECCUOHAITBHBIX 0a3 JaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

[lepuoanueckue n3nanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

Poccuiickast rocynapcTBeHHasi OnbInoTeKa

www.rsl.ru

Hayunas snextponnas 6ubianoreka eLIBRARY.RU

Hayunas snekTpoHHas
6ubamorexka ELIBRARY.RU

DnexkTpoHHO-0MbIMoTeyHas cucreMa usaatenscrsa "KoHcynbrant
CTyJieHTa"

https://www.studentlibrary.ru/

DJIEKTPOHHO-OMOIMOTeYHas cucTeMa m3narenbera "' IPRsmart”

http://www.iprbookshop.ru/

DIeKTPOHHO-O0MOIMoTeuHas cucteMa uziarenascrsa "FOPAUT"

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

DIEeKTPOHHO-O0MOIMOTeUHas cucTeMa nu3aarenbersa "Jlans"

https://e.lanbook.com/

OnexkrpoHHas Oubnuoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucraniumonnoro ooyuenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

NupopmanronHo-npaBoBas cuctema ['apant

\\law.lan.spbgasu.ru\GarantClie
nt

®enepanbHblil 00pazoBaTenbHbIN nopTan "EquHoe 0KHO ocTyna K
o0Opa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Enunblil 21eKTpOHHBIN pecypc yueOHO-METOANYECKOM INTEPATYPHI
CII6I'ACY

www.spbgasu.ru




| Tex.JIut.Py - TexHM4ecKast Jiureparypa

| http://www.tehlit.ru/

8.4. Ilepedenp MH(MDOPMALIMOHHBIX TEXHOJOTHH, UCMOIB3YEMBIX TIPHU OCYIIECTBICHUU 00Pa30BaTEILHOTO
mpolecca 1mo AUCIUILIINHE, BKIII0Yas IEpeYeHb JTUIIEH3MOHHOTO U CBOOOHO pacpOCTPaHIEMOTO

MPOrPaMMHOTO O0ecTICUeHus

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JTMIEH3UOHHOE WJIH CBOOOHO
pacnpocTpaHseMoe)

KOMIIAC-3D APM FEM

Cy06nunen3noHHbIi 1oroBop NeAC3
-17-00534 ot 13.06.2017 Ha
50mui+ cyoIruIeH3nOHHBIHA
noroBop NeAC3-20-00218 ot
20.04.2020 eme ga 50mun ¢ OO0
"ACKOH-Cesepo-3amnan".
Jluniensus 6eccpounas

LibreOffice

CB00OJIHO pacpoCTpaHsIEMOe

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTHBI
CBejieHHs: 00 OCHAIEHHOCTH YYEOHBIX ayJAMTOPUI M MOMEIICHUH JIJIsl CAMOCTOSITEIbHOM pab0ThI

HaumenoBanue yuyeOHBIX ayIUTOPUI U
MOMELLEHUH /1711 CAMOCTOATEIbHOU paboThl

OcHaIEeHHOCTh 000PYI0BAHHEM U TEXHUUCCKUMHU
cpelacTBaMu 00y4yeHus

25. [TomenieHus 111 CaMOCTOSATEIBLHON pabOThI

[TomMernieHue st CAaMOCTOSTENBHOM pabOThI
(unTanpHbIN 321 OubOIMoTeku, ayn. 217): T1IK-23 mrT., B
1.9. 1mT.- [IK s mun ¢ OB3 (cuctemHbIi 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TIOJKIOYCHUEM K
cetu «MHTEpHET» U 0OecIieueHueM JJOCTyIIa B
AJIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIIEHYIO
cpeny CIIOGI'ACY.

25. YueOHbIC ayIUTOPUH IS IPOBEACHUS
JIEKIIMOHHBIX 3aHATHH

KommuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIA KOMITBIOTEP, MYJIbTUMEUIHBIN
IPOEKTOP, IKPAH, AyAUOCUCTEMA), TOCKA, IKPaH,
KOMIUIEKT y4eOHOI Me0enu, MOAKIIOUeHUE K
komnbrotepHoi cetu CIIOI'ACY, Beixon B HTEpHET.

25. YueOHble ayTUTOPUU 7Sl TIPOBEACHUS
MPaKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHMUS (BBITIOJHEHHS KyPCOBBIX padboT),
TPYMIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU
aTTECTAIlMU

KommuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIM KOMITBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOM MeOenH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixoa B IHTEpHeT.

I[J'IH MHBAJIWJIO0B U JIUII C OB3 o6ecneunBarTCs CIICHUAJIBHBIC YCIOBHA OJIA ITOJTYUCHUA
O6p330BaHI/ISI B COOTBCTCTBUU C Tpe60BaHI/I$IMI/I HOPMATUBHO-TIPABOBBIX JTOKYMCHTOB.
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