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1 IlepeuyeHb MIAHHPYEMbIX Pe3Y/IbTAaTOB O0YYEHHS IO TUCHHIIIHHE "XHMHS", COOTHECEHHBIX
C IJIaHHPyeMBIMH pe3y/IbTaTaMi OCBOEHHsI 00pa30BaTe/IbHOMH MPOrPaMMBI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

YHUBEPCAIbHEIX KOMIIETEHITUN:

YK-1 - CiocobeH 0CyIecTBIATh KPUTUYECKUY aHAIN3 TPOOJIEMHEIX CUTYallui Ha OCHOBE CHCTEMHOI0

1oaxofa, BeIpabaThBaTh CTPATETHUIO NEeHCTBUMN

Pe3ynbTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeIsIOTCS HHIUKATOPaMH TOCTHXKEHHS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Vicnonb3yeT 3HaHUE XMMUY IPOCTHIX BEIIECTB U COeIUHEHUH IJIS PellleHNs II0CTaBIeHHbIX 3a1ay
Pe3ynbTaThl 00y4eHUS N0 JUCHUIUIHHE:

3HaTh OCHOBHBIE 3aKOHBl XUMMYECKOW TeDMOOMHAMUKU U KMHETUKH, CBOUCTBA PACTBOPOB, TEOPHUIO
37IEKTPOIUTUYECKON AUCCOUMAINY, OKUCIUTEIbHO-BOCCTAHOBUTENbHEIE, SJIEKTPOXUMUYECKNE IPOLECCH U
XUMUYECKHE CBOWCTBA 3JIEMEHTOB IIEPUOTUIECKOM CUCTEMEI.

YMeTh CaMOCTOSITENIEHO aHATU3UPOBATh XUMHUYECKHUE MPOIECCH, COCTABJIATh YPABHEHUS pPEaKINH,
BBEIIIOJTHATh HEOOXOMUMEIE PACUETHI, I0JIh30BATHCS CIIPABOYHOM JIUTEPATYPOH.

BrageTh OCHOBHEIME IIpUEMaM{ IPOBemeHUS (GU3UKO-XUMUYECKUX HU3MEPEeHUU; CIOCOOHOCTHIO
HaXOOUTh ONTUMAJIbHEIX IIOAXON K PEeLIeHUI0 XUMHYEeCKUX 3afad.

2 MecTo gucounauesl "Xumusa" B crpykrype OIIOII cnenuanurera

751 0OCBOEHUS OUCHUIUIMHEL HEOOXOOUMO BIIAfeTh 3HAHUSIME YMEHUSIMY, HaBEHIKAMH, [IOJTyYEHHBIMY B
paMkax cpegHero o0mero o0pa3oBaHUS XU (MIM) CPeHEr0 CIeNWaNbHOT0 U (WJIM) HONOJIHUTEIHHOTO
mpodeCcCuoHAIBFHOT0 06pa30BaHus.

OucuunnuHa BxoguT B bnok 1 «Jucuunnuus (Mogynu)» OIIOII. Llens AUCHUIIKHE - IOJy4eHUE
00y4alomuMUCs 3HAHWUM, YMEHUH, HABEIKOB U (MJIX) OIBITA IPO(PECCUOHATILHON OEATEIEHOCTH, HE0OX0IUMEIX
nnis GopMUPOBaHUS KOMIIETEHIIUY, YKa3aHHAIX B IyHKTe 1.

3 00beM gUCHUIIHHBI "XHMHA" B 3aYeTHBIX €IHHHIAX C YKa3aHHeM KOJIMYeCTBa
aKaJeMHYEeCKHX 4aCOB, BbIIe/ICHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIuXxcsi ¢ mpenogasaTesieM (mo
BHaM 3aHSITHH) H Ha CAMOCTOSITE/IbHYIO Pab0oTy 00yJarOIIUXCsI

Ob11ast TPYROEMKOCTh OUCLUILIAHE "XUMUS" COCTABIET 5 3aUeTHHX equuuil, 180 4acos.

KonuuecTBO 9acoB
0o 30 030

®opmMa 00ydYeHHUs1

Kypc 1/YcTranoBo4yHas ceccusi
Bcero gacos 2

KoHTakTHas padoTa 00y4alonuxcsi ¢ mpenogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynutopHas paboTa
Jlexuyuu 2
JIabopamopHble 3aHsmus
ITpakmuueckue 3aHamus

BreaynutopHas paboTa

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesameabHOCMU
CamocTosiTeibHasi padoTa

dopMa NPOMEKYTOYHOH aTTeCTAlHHU
Kypc 1/CemecTtp 1
Bcero yacos 180 178

KoHTaKkTHas padoTa 00yJalonuxcsi ¢ mpemnogaparesieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynurtopHas paboTa
Jlexuuu 16 4
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o 6 KonunuecTBO 9acoB
opMa 00yJeHus 00 30 030
JIabopamopHbie 3aHAMuUS 32 10
IIpakmuyeckue 3aHamus
BreaynurtopHas paboTa
HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udvl yuebHol OesamenbHOCMU
CamocTosiTeibHasi padoTa 96 155
@®opmMa NMPOMEKYTOYHOH aTTeCTAlUH 3K3aMeH |9K3aMeH /9
/36

4 Copep:kaHHe TUCOHIUIMHEBI "XUMHA", CTPYKTYPHPOBaHHOE IO pa3jaeiaM (TeMaM)

4.1. JIeKITHOHHBIE 3aHSATHSI

Pasgen guCIUNNUHL], TEMEL J'IeKI_[I/II;I " UX cofepxKaHue

TpynoeMKOCTh B

Jacax
0d 3¢ (030

Pazgen 1. TeopeTuueckue 0OCHOBBI XMMHH

Tema Ne 1. OcHOBHbBIE MTOHSTHS U 3aKOHbI XHMHH. 2 2

Knaccudukauus BemectB. [Ipegmer xumuu. OCHOBHBIE CBOMCTBa U KilacCUUKALUI
BemecTB. OCHOBHBIE 3aKOHBI XUMUU. TUIIH XUMUYECKUX Peakluil. XUMU4YeCKUEe CUCTEMH U
WX Pa3HOBUAHOCTH

Pa3spgen 2. XumMu4yecKasi TEpMOIUHAMHUKA M KHHETHKA

Tema Ne 2. XumMH4yecKasi TepMOJHHAMHKa.

3agauy XUMUYeCKOM TepMOOUHAMUKHU. TUIE CUCTEM. YCIIOBUS CYILIECTBOBAHUS CHUCTEM.
®a3oBrle paBHOBecus. [lepBHIM 3aKOH TepPMOOUHAMHUKH. JHEpPTreTHKa XUMUYECKUX
npoueccoB (TepmoxuMus). 3akoH ['ecca U TemnoBol 3bdeKT peaknuu (sHTanbNus). Bropoi
3aKOH TepMOLMHaMUKU. JHTponus. HanpaBneHue IpoTeKaHUs IPOIECCOB.

Tema Ne 3. XumMHnueckass KHHeTHKaA.

daxTophl, BIMAKIINE Ha CKOPOCTh XUMUYECKOU peakIuu. 3aBUCUMOCTb CKOPOCTHU
TOMOTEHHBIX peaKIui 0T KOHIeHTpanuu. KoHcTaHTa CKOPOCTU XUMUYECKOU peaKluy, ee
3aBUCHMOCTb OT TEMIIePATypHL. fIBlIeHUe KaTanu3a. XMMHYeCKOoe paBHOBecHe. [IpuHIun
Jle IllaTtenve. ®akTOPH], BIUAIINE HA CMEIEHEe DABHOBECUS.

Pa3gen 3. XuMHUYeCKHEe CHCTeMbI

TeMma Ne 4. PacTBOpBI. 2
Croco05! BEIpaKeHusT KOHIIEHTPanuii. KonmuraTuBHble CBOMCTBa Pa3baBIeHHEIX PACTBOPOB.
JasnmeHue napa pactsopa. OCMOTHYeCKOe faBlieHue. 3aMep3aHue U KUIleHHe PaCTBOPOB.
Tema Ne 5. CBOMCTBa BOTHbBIE PAaCTBOPLI 3JIEKTPOIUTOB. 2

Teopus 3MeKTPONUTUYECKON AHUCCOIMAlMU. PAacTBOPHI Cl1abbIX 371€KTPONUTOB. [IUCCoIMaIus
KHCJIOT, OCHOBAHUU U COJIed B BOOHBIX pacTBopax. [Juccouuanus BOAE. BomopomHBIN
moka3aTenb. IIpou3BegeHue pacTBopuMocTu. OOMeHHBIE PeaKUUM B PacTBOpax
97IeKTPONuTOB. ['maponu3 coneid. COBMECTHHIM THAPOIHU3.

Tema Ne 6. OKMCIHTE/TLHO-BOCCTAHOBHUTE/IbHbIE PEaKIINH.

[IporHo3upoBaHUE OKUCIHUTENIBHBIX W BOCCTAHOBHUTENBHHEX CBOMCTB. Knaccudukamms
OKHCJIUTENbHO-BOCCTAHOBUTENBHEIX peakuuu. CoctaBneHue ypaBHeHuu OBP. Metog
3JIeKTPOHHOTO GajaHca. MeToj 3JeKTOPHHO-MOHHHIX IIONypeaknui. HampaBreHue
CaMOIIPOM3BOIBHOW OKHUCIIUTEIHHO-BOCCTAHOBUTEIIBHEIX PEaKITHH.

Pazgen 4. JjIeKTpoxuMHYeCKHe MPOeCcChl

Tema No 7. O0mue 3aKOHOMEDPHOCTH 3JI€KTPOXUMHUYECKUX MPOIECCOB. DIEKTPORHEIE|2 2
OTeHIMANb. MexaHu3M BO3HUKHOBEHUS 3JI€KTPONHEIX IOTEHUNAIOB U ONpefeieHne UX
BeNUYUH., XUMUYECKHe UCTOYHUKYU IJIEKTPUUECKOT0 TOKA. JNeKTPOOBUXKYINAs CHUIIA.
[puMeHeHVEe XUMUYECKUX UCTOYHHUKOB TOKA.

Tema Ne 8. Koppo3us u 3aniuTa MeTaUIOB. 2
Xumudeckas ¥ 371eKTpoXuMHuUecKas Koppo3usd. Ponb Bombl B Ipoliecce KOPPo3uu. MeTomsl
3aMUTH OT KOPPO3UU. JJIEKTpoam3. XapakTep XUMHUYECKUX IpeBpallleHUN Ipu
37IeKTponu3e. 3aKOHHI 3NleKTponu3a. [IpuMeHeHUe 31eKTpOoHu3a.

Hroro 16 (4
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4.2. JIabopaTopHbIe 3aHATHSA

HaumMeHnoBaHmMe paGoTEI

TpymoeMKOCTh B Yacax

o]0} 30 039
JlabopamopHasa paboma Ne 1. Tema: TexHuka Oe3omacHocTu. IIpaBumna | 4 2
paboTH B XuMuU4YeCKO# mabopaTopuu. Knaccuduranus ¥ HOMEHKIATypa
HeopraHW4eCKUX BeIIeCTB.
JlabopamopHas paboma Ne 2. Tema: 3aMepeHrue TepMOOWHAMHUYECKUX | 2
XapaKTEPUCTHUK XUMUYIECKUX ITPOIIECCOB.
JlabopamopHas paboma Ne 3. Tema: KuHEeTHKA XUMHUYECKUX peakIui. | 4 2
XUMHYEeCKOe PaBHOBECHE.
JlabopamopHas paboma Ne 4. Tema: TTpuroTOBIEHNE PACTBOPOB 3aMaHHOM | 2
KOHIIEHTPALUH.
JlabopamopHas pa6oma Ne 5. Tema: CBoiicTBa pacTBOPOB 3NIEKTPONUTOB. | 4
HanpaBneHnve noHHEIX peakuuil. ['unponus coneit.
JlabopamopHas paboma Ne 6. Tema: OKUCTTUTENEHO-BOCCTAHOBUTENIbHEIE | 4
peakuuu.
JlabopamopHasa paboma Ne 7.Tema: TanbBaHWYeCKHe IIEMEHTH. | 2 2
HampaBneHue OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.
JlabopamopHas paboma Ne 8. Tema: IMeKTPOIK3 BOOHEIX PACTBOPOB. 4 2
JlabopamopHas paboma Ne 9. Tema: Koppo3usi METaIOB. 2 2
JlabopamopHaa paboma Ne 10. Tema: JIErKue KOHCTPYKUUOHHEE | 4
MaTepHuabl. TaXKENble KOHCTPYKIUOHHEIE MaTEPHAIIHL.
Hroro 32 10

4.3 CamocTosiTeIbHasA pa60Ta CTYJE€HTa U llepedYeHb y‘leﬁHO-MeTOJIPI‘leCKOI"O obecneyeHus

IJIsI CAMOCTOSITe/IbHOM PAa00THI 00YYAIOIIUXCH M0 THCIHUIIIHHE

Bup CPC

TpyooeMkKOoCTh B
yacax
0d |30 030

O3HakoOMJIeHHE C pe3ynbTaTaMu OOyUeHUS [0 OUCHUIIINHE, CTPYKTypoHd u
comep:KaHNeM [UCIUIIIUHE, TIePpeYHeM OCHOBHOM, [IOMOIHUTEIBHON, METONUYECKON
MUTEPaATYpPH, TPOodeCcCUOHANbHEX 6a3 MAHHHX U HUHGOPMAIMOHHKEIX CIIPABOYHHIX

CHUCTEM, a TaK¥XKe IIePUOOJNYEeCKUMHU U3TaHUAMU

26 |45

[TogroroBka 1 0popMIIeHNE OTUETOB 110 JTAO0OPAaTOPHEIM paboTam 40 50
[ToproroBka K TeKyIleMy KOHTPOJIIO YCIEBAEMOCTH U IPOMEXKYTOYHOHN aTTeCTaluu 30 |60
Hroro 96 (155

5 ®oHI OLIEHOYHBIX CpeacTB IJisd MPpOBeJdeHUusA l'IpOMe)KyTO‘IHOﬁ aTTeCTallH:u oﬁytmmmnxca

0 TUCHHUIUTHHE "XuMusa"

5.1 IMTacmopT (poHOA OIEHOYHBIX CPEICTB
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®opmal(mw) KomneTtenuuu,UagukaTtop (s )|Pe3ynbraTel 00y4eHUs IO OUCLUIIUHE|YDPOBEHb
TEKYIUIEero dbopMupyeMble B[IOCTUX eHHU I |(MOAYyio)
KOHTPOJSI pe3ynbTaTe |[KOMIETEHUUHU
OCBOEHHSI
OUCLUIIHNHE
(Mmomyns)
3amuTa oTtueToB|YK-1 Hcnons3yeT [3HaTh OCHOBHBIE 3aKOHH XUMHUYECKOU|BHICOKUU
mo 3HaHUE XHUMHUHU|[TEDMOOUHAMUKN U KUHETHUKH, CBOMCTBA|U 11U
nmabopaTOPHEM TIPOCTHIX BEIECTB|PaCTBOPOB, TEOPUIO 3NEKTPOIUTUYECKOU|CpemHU T
pabGoTam, U COeOUHEHHUU|THCCOIMALIKH, OKHUCIJIUTEJIbHO-
TEeCTUPOBaHHUE OJIsT pelleHUsI|BOCCTAHOBUTENbHEIE, 3TIEKTPOXUMUYECKHE
MOCTAaBIEHHHBIX|IPOIECCEHI U XUMHYECKHE CBOWCTBA
3agay 3JIEMEHTOB MEPUOTUYECKON CHCTEMBI
YMeTh CaMOCTOSTENbHO aHAlIU3UPOBATh
XUMHUYECKUe IMPOIECCH, COCTaBASATH
ypaBHeHUS DpeaKIul, BHIOJIHATH

HeoOXOQUMEIEe PacyeThl, II0JIb30BAThCSA
CIIPABOYHOU JIUTEPATYPOU

BnageTs OCHOBHEIMH IpPHEMaM¥u
IPOBENEHUS GU3UKO-XUMHUUECKUX
U3MEepeHuH; CMOCOOHOCTHI0O HAXOMHUTH
ONTHUMAJbHHU MOOXON K pPEIIEeHHUI0
XUMUYECKUX 3amad

BbIcOKH#H YPOBEHLb Pe3y/JIbTaTOB oﬁyqemm - 3HaHUA, YMEHUA U HaBHIKK COOTHOCATCSA C MHOUKATOPAMHU
OOCTUXKEHUA KOMIIETEHIIMY, PEKOMEHIOBAHHEIE OLIEHKH: OTJIMYHO; XOPOIIIO; 3a4YTEHO.

Cpemmﬁ YPOBEHb Pe3yjIbTaTOB oﬁyqemm - 3HaHWA, YMEHUA U HaBbIKK COOTHOCATCA C MHOUKATOPAMHU
OOCTUXKEHUA KOMIIETEHIINY, PEKOMEHIOBAHHEIE OLIEHKK: XOPOIIO; YOOBJIETBOPUTEJIEHO; 3a4YTEHO.

Huzkuu YPOBEHBb Pe3y/JIbTaTOB OﬁyquHﬂ - 3HAHUA, YMEHHUA U HAaBBIKU HE COOTHOCATCA C MHOUKATOPAMU
OOCTUXKEHHUA KOMIIETEHIINHY, OLIEHNBAETCA HEYOOBJIETBOPUTEJILHO UJIN HE 3a4YTEHO.

5.2. TunoBbIE KOHTPOJIbHBIE 3alaHUA UIH HHbIE€ MaTepPHaJIbI

Texymmit KOHTPOJIb YCIIEBAEMOCTH ¥ ITPOMEKYTOYHAS aTTECTALUS 00yJaoIUXCS MOTYT IIPOBOTUTECS
KakK IIPYU HENOCPeLCTBEHHOM B3aUMOAEWCTBUU IEeHNaroTu4eckoro paboTHUKa ¢ 00y4aloUMMUCs, TakK U C
ucnonb3opanueM pecypcoB OUOC Kys3I'TY, B ToM 4YuCIe CHUHXPOHHOTO U (MJIM) aCUHXPOHHOTO
B3aWMOIENCTBUS IOCPENCTBOM ceTd «MHTepHeT».

5.2.1.0ueHOYHbIE CPeACTBA IPH TEKYNIEM KOHTPOJIe

TecTHpoBaHHE (B TOM YHC/Ie KOMIIBIOTEPHOE)
[Tpu mpoBefeHUU TECTUPOBAHUS O00yYAIIIMMCSI He00X0OUMO OTBETHUTh Ha 20 TECTOBEIX BOIIPOCOB.

Hanpumep:
Pazpen 1
1. OgMHAKOBYIO BBHICIIYIO CTEIIEHb OKUCTIEHUS B COEUHEHUSX TPOSBIISIOT
a)ZnuCr; 6)SiuB; B)FeuMn; r1)PuAs.

2. CreneHb OKUCIIEHUS +3 a30T MPOSBASET B KaXKIOM U3 OBYX BELIECTB:
a) HNO, u NH,; 6) NH,Clu N,0,; B)NaNO,u NF;; r)HNO,u N,.
3. K OCHOBHBEIM 3aKOHaM XHMUHU OTHOCSTCS
a) 3aK0H COXpPaHEHUS MaCCHI;
0) 3aKOH BCEMHPHOTO TSATOTEHUS;
B) 3akoH [I.H1. MeHpeneeRa;
T') 3aKOH ABOraspo;
I) 3aKOH ApXUMera;
e) 3akoH Kyrnona.

3a KaX[blil TPaBUIBHO HAHHKIM 0TBET 00YJalOIIUiiCs IoaydYaeT 5 Oaos.
Pa3gen 2

1. Xumudeckoe paBHOBecue B cucteMme C,H,, (1)

NIPONYKTOB peakLuu

a) IIOBHIIIIEHUEM TeMIIePaTyphl U IOBLIIIEHUEM JaBlIeHUS;
0) TOBHIIIIEHHEM TEMIIEPATYPhl U TOHUKEHUEM NaBIIEHUS;
B) MIOHUXEHUEM TEMIIEPATYPH ¥ MOBLIIIIEHNEM [aBIEHUS;
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T') MOHUKEHUEM TEMIEPATYPH U MOHUKEHUEM aBIIEHUS.

2. [laliTe ompepesieHNe CKOPOCTU XUMUYECKOU Peakluy ...

a) OHa SIBJIIETCS SKCTEHCHUBHOU XapaKTEPUCTUKOU CUCTEMEI;

0) OHa SIBJITETCSI UHTEHCUBHOW XapaKTEPUCTUKOM CUCTEME;

B) ee U3MEHEHMe He 3aBUCUT OT MyTH MPOIIECCa;

T) I71s1 Hee ompeneneHsl Bce mapamMeTpk (P,V,T) cocTosHUS.

3. OmpepmenuTe CTAaHAAPTHYIO 9HTanbnuio obpasoBanus C,H.OH(xX), ecu cTaHOApTHHE SHTAJBIUU
CropaHus yTliepona, Bogopopa u sTaHona npu 298 K coorBeTcTBeHHO paBHEHL: -393; -286 u -1366 KIIX/MOIb.
BBequTe OTBET IIENIBIM YHCJIOM C YKa3aHWeM 3HaKa BeJIMYUHE 6e3 mpobesa i 6e3 yKa3aHUs pa3MepPHOCTH.

3a KaXk bl TPaBUJIBHO HAHHEIM 0TBET 00y4alomuiics noayvyaeT 5 6aos.

Pa3pen 3

1. AToM ceprl UMEET OTPUIIATETbHYIO CTEIIEHb OKUCIIEHUS B COeIUHEHUH.

a) SCl; ©6)FeS,; B) SO, T1)SF,.

2. OcMoTHYEeCKOE aBIeHHe PacTBOpa, comepxailrero 45 r rmoko3s B 200 cm® mpu 298 K, paBHo (kI1a):

a) 4643; 0) 3095; B) 2682.

3. PactBopw anekTponuToB. CoKpaméHHOe MOHHOE ypaBHeHme Cu?* 4+ S* = CuS omucwiBaer
B3aMMOJIEHCTBHE ...

a) Cu(OH), u H,S; 6) CuCO, u Na,S; B) CuCl, u K;S; r) Cu(NO,), u HgS.

3a KaXObIi ITPABUIBHO MaHHBINA OTBET 00yYAIOIIUNCS oaydaeT 5 Oaios.

Pa3gen 4

1. Tlpu 37meKTPoIN3e KaKUX COMM Ha aHOJe BHIAETUTCS KACIIOPO:

a) xmopup Kanusi; 0) HUTpAT HATpUs; B) momup Gapus; T) KapOoHAT HATpHUA.

2. PacmomnoxuTe MeTasIbl B IOPSAOKE YMEHbIIEHUS UX 3IeKTPONHEIX TOTEHIINAIOB.

a) Au; a) xmopup xanus; B) Fe; 1) Mg.

3. Kakue UCTOYHVUKY TOKA UCIIONB3YIOT B @BTOMOOUIIAX?

a) aKKyMyJISaTODEHL; a) XJIOpUL Kalug; 06) GoT07MEeMEHTH; B) CYXHUE 3JIEMEHTEH; T)
TEPMO3JIEMEHTHI.
3a KaXXObIU ITPaBUIBHO MaHHBIN OTBET 00yYAIOMIUNCS oIydaeT 5 6aios.
KonmuuectBo 6anmos 0...64 65...74 75...84 85...100
[lIkana oneHUBaAHUS HeynoeneTBOopuUTENHHO YnoBneTBOPUTENHHO Xoporo OTIUYHO
He 3auteno 3ayTeHo

3amura 0TYETOB 1O 1abopaTOpHBLIM paboTam

[Tpu 3amuTe 0T4ETOB IO J1abopaTopHEIM paboTaM, IPefyCMOTPEHHEIM B pa3pene 4, obydarommecs
IOJIXKHBL IPELCTaBUTh BHIIONHEHHEIE U 0OPMIIEHHEIE OTYETH 10 Ta00paTOPHHM paboTaM U OTBETHUTDH Ha 2
BONIpOCa IO KaxXxaoMy ordeTy. OT4eT mo KaxXpmo# ymabopaTopHON paboTe AONXKEH MMETh CIIEeAYOUIYIo
CTPYKTYDYy:

1. TUTYNBHEIN TUCT 110 00pa3Iy.

2. CxeMy WJIM PUCYHOK YCTAHOBKHY, a TakxKe PUCYHKH, IOSCHSIOINE BLIBO Pabouux GopMyIL.

3. OcHOBHBIE pacyeTHEE GOPMYIIEL C 0053aTeIbHEIM II0SCHEHUEM BEJIMUNH,

4. Ecnu tpebyeTcs 10 3aaHUIo - rpaduKy U JUarpaMMEL.

5. BriBop o ma6opaTopHoii paGore.

[lepeyeHb BOIIPOCOB, BEIHOCHMEIX Ha 3ALIUTy OT4YeTa Ho jabopaTopHHIM paGoTaM NpUBEOEH B
METONHMYECKHX yKasaHusax. Kpome Toro, o0ydawoumecs OOJKHHL BIaLeTh MAaTEPUAIOM, IPEACTaBIEHHLIM B
oTyeTax mo JabopaTopHEIM paboTaM, i CIOCOOHEI 0O0CHOBATH BCE IPUHSITHIE PEIIEHUS.

[TepedeHb BOIPOCOB, BEIHOCUMEIX Ha 3alIUTY OTYeTa II0 JIabopaTOPHEIM paboTam

Pa3pen 1

1. IlpuBenuTe npuMep aM(POTEPHOTO BelleCTBa U NOKAXKUTe 3TO COOTBETCTBYIOIUMHU YpaBHEHUSMU
peakiui.

2. Kax KHUCIy!o ¥ OCHOBHYIO COJIM MOXKHO NIPEeBPAaTUTh B cpefHue? [1119 [oKa3aTelbCTBa BOCIOIb3YUTECH
pe3ynbTaTaMu 3afaHus.

3. B Kakux cny4asx HaOMOMAIOTCA OTKIOHEHUS OT 3aKOHA COXPAHEHUST MaCCHI?

4. B Kakux cjIy4asx HeIpUMeHUM 3aKOH [I0CTOSHCTBa COCTaBa?

5. 4YTo moka3rBaeT XMMUUECKOEe ypaBHEHUE?

Pa3pen 2

1. Kakue yCcIoBUs COCTOSIHUS CUCTEMEI Ha3bIBAIOT CTAHOAPTHBIMU?

2. ChopmynupyiiTe 3aKoH ['ecca ¥ ClefcTBUE U3 HETO.

3. OT KaKUX OCHOBHBIX ()aKTOPOB 3aBUCUT BeIMYMHA CKOPOCTU PeaKLuu?

4. Kak 3aBUCUT CKOPOCTh PEAKLIUY OT TeMIIEPATyPhI?
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5. YTo Takoe KMHETNYECKOE YPaBHEHUEe?

Pazpgen 3

1. IToxaxuTe Kak B3aumocsizaubl pH, pOH, pK.

2. Kaxasi 3aBUCUMOCTH CYIIECTBYeT MeXAY 3apsnoM YU pa3MepaMu KaTHOHA U €r0 CIOCOOHOCTHIO K
TAOPONU3Y?

3. Xummyeckue coeguHenus HBr, HI, H,S u NH, aBngi0Tcs TUNWYHBIME BOCCTaHOBUTENIMU. MoryT nu
OHU B3aUMOJIEHCTBOBATh MEXKAY C060ii? [[aiiTe MOTHBHPOBAHHEIM OTBET.

4. OxapakTepu3yiTe KOHIEHTPUPOBaHHEIE, pa30aBieHHBIE, HACHINEHHEE, HEHACHINEHHHE H
nepecHlleHHbEe PACTBOPE. Kak M3MeHSIeTCS COCTOSIHME PacTBOpa IIpU W3MeHEeHHU TeMIepaTyph? [Ipu
W3MeHEeHUY [aBleHus?

5. Kako# mpouecc Ha3bBaeTCs 3J1eKTPOJIUTUYECKOU fucconuauuei? Hanumure MOJIeKynIsspHEE U
HMOHHO-MOJIEKYJISIpDHEIE YPaBHEHUS PeaKLuii:

Na,S + FeSO, - ...

Pa3gen 4

1. B 4em oTiMuMe 371E€KTPOXMMHUUYECKOU KOPPO3UU OT XMMHYECKOoUu? Kakue CymeCTBYIOT METOLEI
3aIIUTH METaJJIOB OT KOPPO3UU?

2. TloueMy XMMHUYECKHU YUCTOE JKeJIe30 SIBIEeTCS 00ee CTOMKUM IIPOTUB KOPPO3UH, YeM TEXHIUYECKOE
XKeje3o?

3. B 4eM oTnIMuus NpPOIEeCcCoB 3JIEKTPONIN3a C PACTBOPUMLIM U HEPaCTBOPUMEIM aHOLaMU?

4. Yto Ha3bIBaeTCS 3JIEKTPONHEIM IOoTeHIManoM? Kak oH BO3HUKAeT?

5. Kak OymeT nmpoTekaTh KOppO3usl Xeje3a, IOKPEHITOIO0 MarHueM, B KUCJION cpefie ¥ BO BJIaXXHOM
BO3[yXe IIPYU HapYIIEHUHU LeIOCTHOCTH MOKPHTHA? COCTABUTh ypaBHEHUS 3JIEKTPOMHEIX IIPOIECCOB, yKas3aTh
TUII TIOKPHITHUS ¥ IPOSYKTH KOPPO3UU.

Ina cnpasku: E°\ 2", = -2,37 B; E°* 5. = -0,44 B

Kpurepun onesuBaHus:

85-100 6anmoB - Ipu MPABUTLHOM U ITOJTHOM OTBETE Ha [IBa BOIIPOCA;
75-84 6aioB - MpY MPABUIBHOM U IIOJTHOM OTBETE Ha ONUH U3 BOIPOCOB U IPABUJILHOM, HO He IIOJIHOM
OTBETe Ha APYToy U3 BOIIPOCOB;

65-74 6arnioB - IPU MPABUJIBHOM U HEMOJTHOM OTBETE TOJIBKO Ha OfMH U3 BOIIPOCOB;
0-64 6aJnoB - IPU OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCH.

KonuyecTBo 0ajmoB 0...64 65...74 75...84 85...100
[IIkana oleHUBaAHUS HeynoeneTBopuTEnLHO YnoBneTBOPUTENHHO Xoporo OTNINYHO
He 3auteno 3a4TeHo

5.2.2 OneHoOYHbIEe CPEeICTBA IIPH MPOMEXYTOYHOH aTTeCTalluH

dopMolt IPOMEXKYTOUHOM aTTECTAI[UU SBNSETCS 3K3aMeH B IIpollecce KOTOPOrO OLIeHHWBAIOTCH
pe3ynbTaTe 00y4YeHUsS N0 NUCLUININHE M COOTHOCSATCS C YCTAHOBIEHHHIMH B pabodedl mporpamme
HHAMKATOPAMM [OOCTUXKEHUS KOMIETeHUWH. WHCTPYMEHTOM H3MEpPEeHHS pPe3yJabTaTOB O0yYeHHS II0
OUCLUIIINHE SBIISETCS YCTHEIM OTBET 00y4aloIIerocs Ha 2 TEOPETUYECKHUX BOMIPOCA, BEIOPAHHEIX CIyYalHBIM
00pa3oM ¥ IpefCTaBIeHNEe CBONHOTO OTYETa M0 Pe3yJIbTaTaM BHIIONHEHUS 1abopaToOpHHIX paboT, yKa3aHHEIX
B pasgerne 4.
TeopeTnyecKkue BONPOCHI:
1. Xumuueckue cucteMbl. CocTogHue cucteMbl. Knaccudukanusa U yCTORYUBOCTh XUMUYECKUX CUCTEM.
Xumudeckas peakius Kak Ipoliecc, IpoTeKalolnii B CUCTEME.
2. 3aKOH coxpaHeHus sHepruu. [I0HATHE 0 BHYTPEHHEN 9HEPTUH CUCTEMEL. TemnoTa. Pabora.
3. TemmoBo# 3pGEKT XMMHUUIECKOH peakIuu. DHTanbnus. CTaHgapTHAs SHTAIbINS 00pa30BaHUs BEUIECTB.
3akoH ['ecca. CnegcTBue U3 3aKoHa ['ecca.
4. JHTpONUs KaK Mepa HeyIOPSALOYEeHHOI'0 COCTOSIHUSI CUCTeM. V3MeHeHUe 3HTPONUU B U30JIMPOBAHHEIX
XUMUYECKUX CACTEeMaX.
5. Oueprus I'm66ca. Jueprus 'mb66ca oOpa3oBaHus BellecTB. HampaBneHne XMMHYECKHUX PeakKIuM
HEW30JIMPOBaHHEIX CUCTEMAX.
6. XuMnueckoe paBHOBecue. KoHcTaHTa paBHOBecus. [Ipunnun Jle-IllaTense
7. DucnepcHble cucTeMel. IMynbcuu. CycneH3uu.. KonnongHasle pacTBOPEL, UX NOJTy4YEHUE.
8. CKOpOCTh XMMHUUYECKOU peaKLUUU U €€ 3aBUCHUMOCTb OT KOHIEHTPAIlUU U TeMIepaTypH. JHeprus
aKTHBalUU.
9. MeTob! YCKOPEHUS XUMUYECKUX peakuil. KaTanu3 roMoreHHBY U reTeporeHHbH. KaTanu3aTopsL.
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10. ITousaTus o pacteopax. Croco6bl BEIpAXKEHUS COCTaBa PACTBOPOB. PaCTBOPUMOCTDL TBEPABIX, XKUAKUX U
ra3000pa3HkBIX BEIECTB.

11. CBoiicTBa pa3GaBIeHHHX PACTBOPOB HEINEKTPOIUTOB: NMOHMXKEHWE MABJIEHUS Iapa, IOBHIIEHUE
TEMITepaTyPHl KUTIEHUS ¥ MTOHWXKEHNEe TeMIIepaTyphl KPUCTAIM3aluy pacTBopa. (3akoHb! Payrms).

12. Ocmoc. OcMOTHYECKOE [IaBJIeHNE PACTBOPOB HE3NEKTPOIUTOB U 37eKTPONUTOB. (3aKoHE BauT-I'odda).

13. UonHble peakuuu B pacTBopax. [ugponus comei.

14. Teopus KUCIOT ¥ OCHOBAHUW: TEOPHUS INEKTPOIUTUIECKON OUCCOIIAAIINN.

15. Kntaccrl HeopraHU4eCKUX COeNUHEHNN: KUCIIOTH, OCHOBaHUS, CONU. AMGOTEepHEIE TUIPOKCULHL.

16. 3mekTpoxuMuyeckas cucreMa. Ompefenenue, KiaccupuKanus 3JIeKTPOXUMUYECKUX TTPOIIECCOB.

17. CocTaBneHue ypaBHEHUN OKHCJIUTEIBHO-BOCCTAHOBUTENBHEIX PeakIui. MeTox 3/IeKTPOHHOTO OajaHca.
VIOHHO-37IeKTPOHHEIN MeTOf. BiusHue cpenkl Ha HalpaBieHWe OKUCIIUTENIbHO-BOCCTAHOBUTEIBHEIX PeaKIui
18. OnekTpomHEIM MOoTeHUMalN. [IBOMHON 3EeKTPUUYECKUM CII0M Ha TpaHuIle pasgena ¢a3 U MPUYUHHL ero
BO3HUKHOBEHHUS. Pa3HOCTh MOTEHIINAJIOB U CIIOCOOH! €€ u3MepeHus. CTaHIapPTHHINA BOJOPOMHBIN 3JIEKTPOM U
BOMIOPOAHAS IIIKala IOTEHLHAIOB.

19. IToTenuans MeTanIu4YeCKUX U OKUCIUTENIEHO-BOCCTAHOBUTEIBHEIX 9JIEKTPOOB. YpaBHeHue B. HepHcra.
HampaBneHue OKUCIUTEIbHO-BOCCTaHOBUATEILHEIX IIPOLIeCCOB. PaBHOBECHE B 9JIEKTPOXUMUYECKUX CHCTEMAX.
20. Xumuyeckue UCTOYHUKY TOKa. AHOOHEIM 1 KaTOLHLIM IPOLECCH. JJIEKTPOIBUXKYIIAS CUla. YCTPOMCTBO U
TIPUHITUI paboTH TalbBaHUYECKUX 37eMeHTOB A. Bombra, Hanuansa-Ako6u, K. JleknaHme. KucmoTHee u
IIe/I0YHEIE aKKYMYTIATOPHL.

21. Koppo3usi MeTaIoB U CIJIaBOB. MeXaHM3Mbl KOPPO3MOHHEIX ITPOIIECCOB. TTomsIpu3alus U Jemoaspru3anus
TTIOBEPXHOCTH MaTepuasia. XuMudeckass KOppo3us. JNeKTPOXUMUUeCKass KOPPO3Usl METAIJIOB U CIIJIaBOB B
KHUCJION cpefie ¥ B aTMocdepe BIaXKHOTO BO3MyXa.

22. MeToqH! 3alUTH OT KOPPO3WHU: JIETHPOBaHNeE, HAaHECEHNe MeTalNINYeCKuX (HeMeTaJInueCKUX) ITOKPHITUH,
3JIEKTPOXUMHUYECKHE METONH (AaHOOHAS, KaTOMHAs ¥ MPOTEKTOPHAS 3aIlXTa), MHI'MOMPOBaHIE KOPPO3IKH.

23. DONeKTpOoJXu3 PacliaBOB X BOOHEIX PACTBOPOB C MHEPTHHIMM U PACTBOPUMEIMU 3JIEKTPOLAMU.
INocnenoBaTenbHOCTD 371EKTPONHEIX IPOLeccoB. [lepeHanpsikeHne 371eKTPOLa.

Kpurepuu oneHuBaHus:

- IBA TEOPETHYECKUX BOIMPOCA OTBEYEHH B MOJMHOM 00beMe 6e3 3aMedyaHWM WU C HE3HAUYUTEJIbHBIMU
3aMevyaHUsIMY, Ha JOTOTHUTEIbHEIE BOIPOCH [aHBI MPABUJIbHBIE OTBETHI, IIPU 3TOM 00y4YalOIIUUCs BlIafgeeT
MaTepuaioM, IPefCTaBlIeHHOM B CBOOHOM OTUeTe, U MOKeT 000CHOBaTh BCE MPUHSATHE pemenus - 85...100
6asos;

- OOWH W3 TEOPETHUYECKHUX BOIPOCOB OTBEUEH B MOJHOM 00beMe, BTOPOM B HEMONHOM o0beMe, Ha
OOTOJIHUTEIEHEIE BONPOCH HAHE B OCHOBHOM IIPABUJIBHEIE OTBETH, DU 3TOM OOyYAIOUIUNCS BIIafEeT
MaTepuajoM, IPeICTaBIeHHOM B CBOOHOM OTYETe, X MOXKeT 000CHOBATh BCE IPUHSATHE pemeHus - 75...84
6anna;

- OIVH U3 TEOPETUUYECKUX BOIIPOCOB OTBEYEH B MONHOM 0ObeMe 6€3 3aMedaHUl WM C HE3HAYUTETbHBIMU
3aMeyaHUsIMHU, OTBETA Ha BTOPOU BOIIPOC He MOCJIEI0BAJI0 UM Ha [Ba BOMpPOCA HaHBl OTBETH HE B MOJTHOM
o0beMe, Ha OOMOJTHUTENIbHEE BOIPOCH JaHH B OCHOBHOM IIPaBHIbHBIE OTBETHI, IPU 3TOM 00yJaroUIuiCs
BJIafieeT MaTEpPHAJIOM, IPEICTAaBIIEHHOM B CBOOHOM OTYETe, U MOXKET 000CHOBATh BCE MPUHSATHE PEILIEHUS -
65...74 6anna;

- B IIpouwnx ciy4asx - 0...64 6ama.

KomnmuecTBo 6anios 0...64 65...74 75...84 85...100
[Ixana onleHUBaHUS HeynosneTBOpUTENLHO YOoBIeTBOPUTENBHO Xopouro  [OTIHYHO
He 3auTeno 3auTeHo

5.2.3. MeTogHYeCKHe MaTepHajbl, ONpeaeIsiioliHe NMPouenypbl ONMEeHHBAaHHUSI 3HAHHUH,
YMEHHH, HABLIKOB M (HJIH) ONLITA [AesiTeJIbHOCTH, XapaKTepH3yIlHe 3Tanbkl (GopMHUpPOBaHHSA
KOMIeTeHIuH

Ipu poBefeHUY TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH B (JOpMe 3aIlUTHL OTYETA II0 JTAO0PaTOPHEIM paboTaM 1o
PacCIopSIKEHNI0 NTefaroruiyeckoro paboTHUKA ofydammuecss yOUpAT BCe JMYHbLIE BEIIW, 3JIEKTPOHHEE
CpencTBa CBA3HU, II€YaTHEIE U (I/IJ'II/I) PYKOIIACHBEIE UCTOYHUKHU I/IH(I)OpMaLII/II/I, OOCTAIT YUCTHIH JIUCT 6YMal“I/I
moboro pa3Mepa u pydky. Ha nucte Oymaru 3anuchiBaiotcs Pamunus, Mmsa, OT4eCcTBO (IPU HAJIMYKUK), HOMED
y4eGHO I'DYIIIE U faTa IPOBENeHUs TeKYIIero KOHTPON ycrneBaeMocTH. Ilegarorunyeckuil paboTHUK 3amaeT
BOIIPOCHI, KOTOPEIE MOTYT OLITH 3aIMCAHE Ha HOJIFOTOBJ'IGHHHﬁ OJIgd OTBeTa JIUCT 6YMaFI/I. B Teuenue
YCTaHOBJIEHHOTO ITeJarorui4eckyM paboTHUKOM BpeMeHU 00ydaroIuecs TUCbMeHHO GOPMYIUPYIOT OTBETH Ha
3ajaHHble BONPOCH. [10 UCTeYeHUN YCTaHOBIEHHOTO BpEMeHHU JIUCT OyMaru ¢ IOATOTOBIIEHHHIMU OTBeTaMHU
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ofydJallmecs: nepegaoT INeJarorudyeckoMy PabOTHUKY OIS IOCJIEeAYIOIIero OLEeHWBAHUS DPe3yIbTaTOB
TEKYIero KOHTPOJIS yCIIeBaeMOCTH.

[Ipu TpoBemeHWHU TEKYIero KOHTPOIS yCeBaeMOCTH B (OpMe TECTHPOBAHMS IO PaCIOPSIKEHUIO
megaroruyeckoro paborHuka obydaroirecs youpaoT Bce NUYHBIE BEIM, 3JIEKTPOHHBEIE CPEACTBA CBI3H,
TeyvyaTHbIE U (MITM) PYKOIMCHBIE UCTOYHUKY MHGOPMAIKNH, TONy4YaloT TECTOBLIE 3alaHus B meYaTHOU (opme,
roe ykasweiBaioT @amunus, Ums, OTuecTBO (IpHU HaNW4uu), HOMep y4eOHOU T'PYIIH U JaTy IPOBEOEHUS
TEKYLIETO0 KOHTPOJIS YCIIeBaeMOCTH. B TeueHHe YCTaHOBIEHHOTO MENarorHYeCKUM PabOTHHKOM BpEeMEHHU
ofyJarlmuecss TUCEMEHHO NMPOXOAAT TeCTUPOBaHueE. I10 MCTEYEHUN YCTAHOBIIEHHOTO BPEMEHHU TECTOBHIE
3aflaHus C OTBETAMHU 00yJaloIIUeCs epealoT MeJarornieckoMy paboTHUKY OJIsl TIOCIERYIOMero OleHUBaHNS
pe3yiIbTaTOB TEeKyIIero KOHTPOJSA ycCIeBaeMOCTH. KOMIObIOTEPHOE TeCTUDOBAHUE INPOBOJUTCA C
ucnonb3oBanueM IMOC KyaI'TY.

[Tpu mpoBegeHUM MPOMEXKYTOUYHOU aTTeCTallud B GopMe 3K3aMeHa 00ydaloIuiics MPefcTaBnsieT CBOIHEIN
oT4eT 1o nabopaTOpHBEIM paboTaM, MefaroTu4YecKrit paboOTHUK aHAM3UPYET COOdepKaHWe OTHeTa, 3afJaeT
o0ydJalolneMycsi BOIIPOCH II0 MaTepHuany, MpeACTaBIeHHOMY B OTYeTe, ¥ MPOCUT 0O0CHOBAThH MPUHSITHE
pemenus. Ecnu ofyvarouiuiics BlafgeeT MaTepHasioM, IPEACTABIEHHEIM B CBOOHOM OTYETe, M MOXKET
000CHOBATh BCE MPUHATHIE PELIEHHUS, TO IefarornyecKuii pabOTHUK 3a7jaeT eMy TeOPETUYECKHe BOMPOCH], Ha
KOTOPHE 00y4aImuiics cpa3y Ke NOIKEH [NaTh OTBETH B YCTHOH (opme. [legarornyeckuit pabOTHUK NpU
OIleHKE OTBETOB MMEET IIPABO 3afaTh 00y4HAIOIMIEeMyCs BOIPOCH, HEOOXONUMEIE [Jis MOSCHEHUS HaHHBIX
OTBETOB, @ TaKXe MOIMOJIHUTENILHEIE BOMPOCH IO COMAEpXKaHWI0 OUCHUNIUHBEL. ECNIM OTYETH 10 BCEM
nabopaTopHEIM paboTaM MPUHSTH MEefaroru4yeCKUM paboTHHKOM B TeYEHHUE CEMeCTpPa, TO CBOJIHBIHM OTYET IO
nmabopaTopHEM paboTaM o0ydalomIuiics MOXKET He MPEeACTaBNsATh, MPU 3TOM CUHUTAETCS, OH BafeeT
MaTepHuajoM, TPEACTaBIeHHOM B CBOIHOM OTYETE, U MOXKET 000CHOBAThH BCE TPUHSTHIE PEIIEHUS.

[Ipu mOAroTOBKE OTBETOB Ha BOIPOCH INPH IIPOBEJEHUU TEeKYyIIero KOHTPOJA yCIeBaeMOCTH M IIPHU
MPOXOXKOEHUHM ITIPOMEXYTOYHOM aTTecTaluu O0OyYaloIIMMCsS 3alpellaeTcs] MCIOJIb30BaHUE TIOOBIX
3JIEKTPOHHEIX CPENCTB CBSA3U, MEYaTHHIX U (MJIM) PYKONUCHEIX MCTOYHUKOB MHPopMauumu. B crnydae
0o0HaAPyKEHUS IefarorndyeckuM paboTHUKOM (haKTa MCIIOIb30BaHUS 00YYaIOIIUMCS IIPY TOATOTOBKE OTBETOB
Ha BOIMPOCH YKa3aHHBIX KCTOYHUKOB MH(POPMALIMY - OlleHKa Pe3yNbTaTOB TEKYIIEer0 KOHTPOJIS YCIIeBaeMOCTH
¥ (MIK) TPOMEKYTOYHOM aTTeCTaluy COOTBeTCTBYyeT 0 6asios.

[Tpu mpOXOXKOEHUM TEKYIIEeTO KOHTPOJIS YCIIEBAeMOCTH U IMPOMEXKYTOYHON aTTeCTaluu 00ydaromUuMUCs C
OTPaHNYEHHBIMH BO3MOXKHOCTSIMU 300POBbS U WHBaJIUAAMH, NOMYCKAETCS MPUCYTCTBHE B MOMEIIEHUH JIUII,
OKa3BIBAIOIIKAM TAKUM 00yYarOMIMMCS COOTBETCTBYIOIUIYIO TOMOIIb, a AJISI TIOATOTOBKY MUMH OTBETOB OTBOLOUTCS
OOTOJIHUTEILHOE BPEMS C YYETOM OCOOEHHOCTEH WX MCUXO(PU3UYECKOTO PA3BUTHSA, MHOUBUAYANIBHBIX
BO3MOKHOCTEH M COCTOSIHUS 30OPOBBS.

6 YueOHO-MeTOOHYECKOE oDecedyeHue

6.1 OcHOBHas1 THTEpPaTypa

1. CyBopos, A. B. O6wast u HeopraHudeckas XuMus B 2 T. ToM 1: yueOHUK [y By30B / CyBopoB A. B.,
Huxkonsckuit A. B.. - 6-e u3g., ucmnp. u gomn. - Mocksa : Opaurt, 2021. - 343 c. - ISBN 978-5-534-09094-9. -
URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-470737 - Texkct
3JIEKTPOHHBIH.

2. OranecsH, 3. T. O6mast ¥ HeopraHUYecKas XUMus.: yaeOHuK s By30B / OranecsH 3. T., [Tomkos B.
A., lllep6axosa JI. U., Bpenb A. K. ; Ilom pen. Oranecsina 3.T.. - Mocksa : FOpaiit, 2021. - 447 c. - ISBN
978-5-9916-6994-8. - URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-468953 - TekcT
3JIEKTPOHHBIM.

6.2 [TomoTHUTEIbHAS JIUTEPATypa

1. ITetposa, T. I1. Obmas 1 HeopraHUuUeckas xuMus. TecTH : yueOHoe mocobue / T. I1. Iletposa, T. E.
Byceiruna, M. ®. Paxmartynnuaa. — Kasass : KHUTY, 2008. — 66 c. — TekcCT : 31eKTpOoHHHM // JIaHBb :
3NeKTPOHHO-OubnuoTeyHass cuctema. — URL: https://e.lanbook.com/book/13295 —  Pexum
OOCTyIa: [OJIS aBTOPU3. IIOJIb30BaTeJIel.

2. I'munka, H. JI. O6utas xumus : yue6. mocobue / mox pen. A. . EpmakoBa. - 30-e u3g. , ucmp. -
Mocksa : UuaTerpan-Tlpecc, 2007. - 728 c. - TeKCT : HEOCPEACTBEHHBIN.

6.3 MeToguueckasi 1ureparypa
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https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-470737
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-468953
https://e.lanbook.com/book/13295

1. Texuuka 6e3omacHocTy. IIpaBuna paboTH B XUMUYECKOU JTa00PATOPHUH : METOOUYECKUE YKA3aHUS K
nabopaTopHO# paboTe Mo mUCHUIIMHAM «XuMusi» U «O0ias 1 HeOpraHWYecKas XUMUS» OJI CTYIeHTOB |
KypCa WHXKEHEPHO-TeXHUYECKUX CIIeIUalbHOCTe! ¥ HalpaBJIeHUHN MOATOTOBKY OYHOM U 3a04HOU GopM
ob6yuyeHus / MUHHUCTEePCTBO HayKU U BhIcinero obpa3osanusi Poccuiickoit ®emepanuu, ®I'BOY BIIO «Kysbac.
roc. TexH. yH-T uM. T. ®. T'opbaueBa», Kad. xumMuy, TeXHOJIOTUN HeOpraH. BeUeCTB U HaHOMAaTepUasoB ;
coctasutenu: T. B. Bynanosa, I0. A. Muxaiinenko. - Kemeposo : UsgatensctBo Ky3['TY, 2013. - 20 c. - URL:
http://library.kuzstu.ru/meto.php?n=5472. - TeKCT : HETIOCPEACTBEHHEIN + SJIEKTPOHHBIM.

2. Yepkacosa, T. I'. CBOKCTBa pacTBOPOB 3JIEKTPOJIUTOB : METOOMYECKHE YKa3aHUs K 1a60paTOPHEIM
pabotam mo gucuunauHaM «Xumus» u «O06mas ¥ HeOpraHWYecKas XUMHUSI» AN CTYyOeHTOB I Kypca
MHXEHEPHO-TEXHUYECKUX CIEINaNbHOCTEeH U HaNpaBIeHUH 0YHOU u 3ao4Ho# ¢popm oOyuenus / T. I,
YepkacoBa, 3. C. Tatapunosa ; ®I'BOY BIIO «Kysb6ac. roc. Texs. yu-T uM. T. @. ['opbaueBa», Kad. xumuu u
TEXHOJIOTUM HeopraH. BemecTB. - Kemeposo : Ky3I'TY, 2012. - 33 c¢c. - URL:
http://library.kuzstu.ru/meto.php?n=2125. - TeKCT : HETIOCPEACTBEHHEIN + STTEKTPOHHBIM.

3. Yenckas, B. B. KuneTuka XUMHUYECKHUX peaknui. XUMHUYECKOEe DPaBHOBECHE : METOAUYECKUE
yKasaHus K y1abopatopHo#l paboTe mo gucuuninuHaM «Xumusa» U «O0mas 1 HeoOpraHudeckKass XUMUSI» OIS
CTYHOEHTOB MHKEHEPHO-TEXHUYECKUX CIIeIMaIbHOCTEH U HapaBIeHUu 0YHOU U 3a04HOM popm obyuenus / B.
B.Yenckas, E. B. Janko ; ®T'BOY BIIO «Ky36ac. roc. Texd. yH-T uM. T. ®. T'opbaueBa», Kad. xumuu u
TEXHOJNIOTUU Heoprau. BemecTB. - Kemeposo : Kys3I'Ty, 2012. - 16 c. - URL:
http://library.kuzstu.ru/meto.php?n=2594. - TexCT : HENOCPEACTBEHHEIY + SJI€KTPOHHBIN.

4. PacTBOpH : MeTOOUYeCKUEe yKa3aHUS [ CaMOCTOSTENbHON pPaGOTH ¥ KOHTPOJIS 3HAHUU IO
pucuunnuHaMm «Xumusa» u «O0masg ¥ HeopraHWUeckKas XUMUS» OJI9 CTYLEHTOB | Kypca UHXKeHepHO-
TEeXHUYECKHUX CIIeIMalbHOCTEN U HalpaBleHUH OYHOM ¥ 3a04HON HopM o6yueHUsT /| MUHHUCTEPCTBO HAYKH U
BhICIIIETO o6pa3oBaHus Poccuiickoit ®emeparmu, PI'BOY BITIO «Kys6ac. roc. TexH. yH-T uM. T. ®. ['opbaueBa»,
Kad. xuMuu, TeXHOIOTUM HeopraH. BelleCcTB 1 HaHOMaTepuasnos ; cocT.: JI. JI. [Ipunenckas, E. B. Llanko, K. B.
Me3eunneB. - KemepoBo : H3pgartensctBo Kys3I'Ty, 2013. - 21 c¢. - URL:

http://library.kuzstu.ru/meto.php?n=3312. - TeKCT : HENOCPEACTBEHHEIY + SJIE€KTPOHHBIN.

6.4 TIpodeccuoHa/IbHEBIE 0a3bI JaHHBIX U HH(POPMAIHOHHEIE CIIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6ubnuoTeuyHas cucteMa «JlaHb» http://e.Janbook.com

2. dnekTpoHHas OubnuoTeyHas cucreMma «KoucynbranT CTymeHTa» http://www.studentlibrary.ru

3. ONneKTpPOHHAS 6bubnuorexa Kys3I'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. dnexTpoHHas OubmuoTeuHas cucteMa «HOpaiT» https://urait.ru/

6.5 ITepuoguueckue U3TaHUA

1. BectHuk Ky36acckoro rocyjapCTBEHHOTO TEXHMYECKOTO YHUBEDCHUTETa : HayYHO-TEXHUYECKUH
JKypHan (mevaTHHIN/3neKTpoHHEH) https://vestnik.kuzstu.ru/

2. XypHan HeopraHW4YecKOoW XUMHUU : XKypHal (IedYaTHHHU/3TEeKTPOHHBKIN)
https://elibrary.ru/contents.asp?titleid=7794

3. XuMmus u XKu3sb - XXI BeK : HAyYHO-NIOMYJISPHEIY KyPHa (Ie4aTHHIN)

7 TlepeueHb pecypcoB HHGOPMAIMOHHO-TEIeKOMMYHHUKAIHOHHON ceTH «AHTEepHeT»

3UOC KyaI'TY:

1. 9nexTponHas 6ubnuoteka Kys3I'TV. - TekcT: anmeKTpoHHHY // HayuHo-TexHUYecKas 6ubmuoTexka
Ky36acckoro rocyiapCTBEHHOTO TeXHUUECKOTO yHUBepcuTeTa uM. T. ®. I'opbauesa : caiiT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEIH.

2. ITopTan.Ky3I'TY : ABTomatu3upoBanHas MudopmammonHas Cuctema (AUC) : [caiit] / Ky36acckuit
TOCYHapCTBEHHHIN TexHU4YecKui yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum goctyna: nns aBTOpu3. I0Ib30BaTeNel. - TeKCT: 3J1eKTPOHHEIN.

3. OnekTpoHHOE 00y4eHue : [caiit] / Ky36acckuil rocymapCTBEHHEIN TeXHUYECKU yHUBepcUTeT uM. T.
®. l'opbauesa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum goctyna: nns aBToOpuU3.
nonbs3oBaTened Kys3I'TY. - TeKCT: 3IeKTPOHHEIN.

8 MeTognuecKHe YKa3aHHUS IJIsI 00YJAIOMIUXCsI II0 OCBOCHUIO THUCIHIUIHHBI "XuMHs"

CamocTosiTenbHasi pabora o6ydyamouerocs SBASETCS YaCTbi0 ero yueOHOM MESITEeNbHOCTU U
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OpPTaHU3yeTCs CJIEeNYyUM 00pa3oM:

1. o Hayama 0CBOEHUS OUCHUUIIMHE 00ydaiomeMycss He0OXOOUMMO 03HAKOMHUTLCS C COJEpPKAHUEM
paboueit mporpaMMbI JUCITUIINUHEI (MOIYJISI), B TOM YHUCIIE:

- C pe3ynbTaTamMu 00y4eHUs 10 JUCLUIIINHE;

- CO CTPYKTYpOIi U COflep:KaHNEM OUCIUIIITAHEL;

- C TepeyHeM OCHOBHOM, HOTOJHUTENbHOM, METOOUYECKON NUTEPATypPH, MPodecCHoHanbHEX 0a3
OAHHBIX ¥ MHGOPMALIMOHHBIX CIPABOYHEIX CHCTEM, a TaKXe MEePHONHUYECKUX M3TaHWH, WCIIOTh30BAaHHE
KOTOPHIX HEOOXOMUMO IIPY U3YYEHUH OUCLHUTIIUHEL

2. B mepuon OCBOEHHUS OUCIUIIIAHE 00y4YalomWICSd OCYIIECTBIISET CAaMOCTOSITENIbHYI0 paborty,
BKJTIOYATOIIYIO:

- IOATOTOBKY ¥ 0OPMJIEHHE 0TYETOB 110 1a60paToOpHEIM paboTaMm;

- IOATOTOBKY K TEKYIIEeMY KOHTPOJIIO YCIIEBAEMOCTH U ITPOMEXKYTOUYHON aTTECTaIlUHU.

B crnydae 3aTpymHEeHUH, BOSHUKAIOIIUX MPU BHIITOTHEHUN CAaMOCTOATENIbHOM paboTH, oOydaieMycs
Heo0XoguMO 00PATUTHCS 3a KOHCYNbTalMed K IeJaroTuyeckoMy paboTHUKY. [Tepuofgb MpPOBENEeHUS
KOHCYJIbTalluil yCTaHABNIMBAIOTCS B PACIIMCAHUU KOHCYJIbTAllUi.

9 IlepeyeHbh HHPOPMANMMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX NPH OCYIIECTB/ICEHHH
o0pa30BaTeIbHOT0 Mpolecca Mo JTUCHHUIUIHHe "XHuMHs", BKIHOYas mepedeHb MPOTrPaMMHOTO
obecneueHnsi 1 HHPOPMAIHOHHBIX CHPABOYHBIX CHCTEM

[ns u3y4eHus OUCLUIIIHHEI MOXKET MCII0Ih30BaThCs CIEAYyIOIlee MPOrpaMMHOe 00ecredeHue:
1. Libre Office

2. Mozilla Firefox

3. Microsoft Windows

4. ESET NOD32 Smart Security Business Edition

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH AJIs OCYI[eCTBJIECHHS
00pa30BaTeILHOT0 Mpolecca M0 AHCHHIUTHHE "Xumus'

s ocymecTBieHuss 00pa30BaTENIbHOTO NMPOIECCa M0 NUCUUIIIMHE MPEJYCMOTPEHHl CHelUaIbHEE
IOMEIIeHUS:

1. YueOHble aynUTOPUY [/ IPOBENEHUS 3aHATUN JIEKIIMOHHOT0 TUIIA, 3aHATUN CEeMUHAPCKOTO THUIIA,
TPYIIOBLIX KOHCYNbTAUUN U (MIM) HHAUBUAYANTbHON paboTE 00y4Yaomuxcs ¢ efaroruyeckuM paboTHUKOM,
OCHAIEHHEIE Y4e0HO! Me6eNbio (CTOIaMu, CTY/IbSIMHU), MEJIOBOM U (MJTH) MapKePHOH JOCKOH, 000pyooBaHIEM
O7I JEMOHCTPAIUHU CIalfoB.

2. IlomemneHus: g CaMOCTOSITENIbBHOW paboTH 00y4YalOIIMXCS, OCHAIIeHHBE y4eOHOU MeOesbio
(cTomaMu, CTyNIbSIMU), KOMILIOTEPHON TEXHUKOU C BO3MOXKHOCTHIO IIOAKJIIOUEHUS K CeTU «VHTepHEeT» U
o0ecrieYeHreM JOCTYIIA B 3JIEKTPOHHYIO0 HHGOPMAIMOHHO-00pa3oBaTenbHyio cpeny KysI'TY.

3. CrmenManu3vpOBaHHLEIE ayIUTOPHUY [T PaOOTHI C XUMUYECKO#M MTOCYHON U PEaKTUBAMU.

11 Ansbie cBegeHus U (WIM) MaTepHUaIbI

1. OGpa3oBaTenbHbIH MPOLECC OCYLUIECTBISETCS C MCIOIb30BaHMEM KakK TPANWIMOHHBIX TaK W
COBPEMEHHbBIX HHTEPAKTUBHEIX TEXHOJIOTHH.

B paMKax ayOqUTOPHEIX 3aHSATHH IPUMEHSIOTCS CIeAyIOIIie HHTEPAKTUBHBIE METOMIbL:

- pa360op KOHKPETHHIX TPIMEPOB;

- MyJIBTHMeJII/IfIHaH IIpe3eHTalusd.

2. HpOBeJIeHI/Ie TPYINIOBEIX U UHOUBUAYAJIBHBIX KOHCyJ’IBTaHI/II;I OCyLIEeCTBJII€TCA B COOTBETCTBUHU C
pacnuCaHueM KOHCyJ’IbTaHHI:I II0 TeMaM, 3asiBJIEHHBIM B pa60qe171 IIporpaMMe OUCLHHUIIJIMHBEI, B IEePUO[
OCBOEHHS MUCLUIIIMHEL U TePef] MTPOMEeKYTOUHOM aTTeCTaluel C y4eToM Pe3ynbTaToB TEKYLUIero KOHTPOJIS.

1621623922
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12 Buecenue nonosHenui mo ¢puamnany Ky3I'TY B r. [IpokonbeBcke

Mo JUCHMIJINHE <« XUMMI»,

[lepeueHb OCHOBHOI U JJOTIOJIHUTENBHON YUYEOHOH JINTEPATYpPbI, HEOOXOAUMOM JIJIs1 OCBOCHUS
JVCLUTIIINHBL:

1. I'manxa, H. JI. 3agaun u ynpakHeHus 1o obmieit xumuu 1us By3oB [Tekcr] : y4e6HO-
npakTudeckoe nocoodue: pexk. YMO Beicuiero oOpa3oBaHus: ydeOHOe mocoOue AJsi CTYIACHTOB
BY30B, 0OydYaromuxcsi 1Mo ecrecTBeHHOHayuyHbIM HampaBienusMm / H. JI. ['munka; pen.: B. A.
Ilonkxos, A. B. babkoga. - 14-u3g. - M.: Jlaus, 2020. - 236 ¢

2.I'mnuka, Hukonait Jleonnnoud. O0mas xumus : yaeOHoe mocobue / H. JI. ['muaka .— M. :
KnoPyc, 2011 .— 752 c. : un. — bubnuorp.: c. 725-726. — VIMeHHO# yka3artens: c. 727-728. —
[IpenMeTHsIid yKazarens: ¢. 729-746. — ISBN 978-5-406-01437-0.

3. Munaesckas, JI.B. O6mas xumust. [1j11 HHXEHEPHO-TEXHUIECKUX HANPaBICHUN
MOATOTOBKU U CHelHalibHOCTeH: yueOHoe mocooue/ JI.B. Munaesckas, H.A. llleronuxuna. -
Cankr-IlerepOypr: Jlanb, 2020.-168c. ISBN 978-5-8114-3837-2. URL:http://e.lanbook.com/
book/126907 TekcT: 3JIeKTPOHHBIN.

4. KoposuH, H. B. O6mas xumus : yaeOnuk: ais By3os / H. B. KopoBun .— 5-¢ u3z., crep. —
M. : Beicmias mkoina, 2004 .— 557 ¢. : un. — ISBN 5-06-004403-3.

5. Kuszes, JI.A. Heopranmueckas xumus: yueOHuk 1151 By30B / JI. A. Kuasize, C.H. Cmappirus.
— M.: [poda, 2005. [rnmekrponHbIii pecypc]. — Pexxum mocryma: http://www.biblioclub.ru/
book/53446/

6. l'enpd™man, M. U. Xumus : yaeOHUK T CTYJICHTOB [0akaaaBpoB] By30B, 00yUJaIOIIUXCS 110
TEXHUYECKUM CIIeHAIbHOCTSIM U Hanpasienusm / M. U. I'ensdman, B. I1. FOctpaToB. — 4-¢
u3 ., crep. — Cankr-IlerepOypr : Jlans, 2008. — 480 c. — (YueOuuku m1st By30B. CrienuanbHas
auteparypa). — URL: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4030.

— TeKCT : ANEeKTPOHHBIN.
7. MapteiaoBa T. B. Heoprannueckas xumus : yueonuk / T.B. MapteiHoBa, .. Cynonunkasi,
10.C. AreeBa. — M.: UH®PA-M, 2021. — 336 c¢. + Jlon. Mmarepuaiibl [DJIEKTPOHHBIN pecypc]|
ISBN 978-5-16-105523-6 http://www.znanium.com.
8. Xumus : MeToauuecKre yKa3zaHus JAJIsi CaMOCTOSITENIbHOM pabOThI 10 AUCUUIUIMHE «XHUMHUSD)
JUIA CTYJIEHTOB BCEX HampaBlieHUH OakajnaBpHara u crienuanuTeTa Bcex Gpopm oOyueHus /
OI'BOY BO «Kys6ac. roc. Texs. yH-T uM. T. @. ['opbaueBa», Kad. XxuM. TeXHOJIOTUH HEOPTaH.
BeIlleCTB U HaHOMaTtepuaios ; cocT.: T. I'. Uepkacosa, O. C. Tarapunosa, E. B. UepkacoBa. —
Kemepogo : Ky3I'TY, 2017. — 82 c. — URL: http:/library.kuzstu.ru/meto.php?n=4137— Tekcr :
3JIEKTPOHHBIM.
9. Xumus : METOUYECKHE yKa3aHus K Ja00paTopHbIM paboTaM ajisi 00y4JarouXxcs Bcex
CHeNHMalbHOCTEH U HalpaBlIeHUH OakanaBpuara u Bcex Gopm o0ydeHus / MUHUCTEPCTBO HAYKU
u BbIciIero oopazoBanus Poccuiickoil penepanyn, Ky3dacckuil rocynapcTBeHHbINH TEXHUUECKHMA
yauBepcuteT uM. T. @. ['opbaueBa, Kadenpa xumum, TEXHOJIOTHH HEOPraHUYECKUX BEIIECTB U
HaHoMartepuasoB ; coctaButenu: E. B. Uepkacosa, B. B. Uenckas. — Kemeposo : Ky3['TVY, 2020.
— 128 c. — URL: http://library.kuzstu.ru/meto.php?n=5208 — TekcT : 31eKTPOHHBIH.

Onucanue MaTepraaibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM IJIs1 OCYLIeCTBJICHUS

00pa30BaTeIbLHOT0 MPOIECcca MO JUCIUTLIHHE:

VYuebHast ayJUTOpU JUIsl IPOBEICHHSI 3aHATUH JIEKIIMOHHOTO ¥ CEMHUHAPCKOTO TUIA, TPYIIIOBBIX
Y MHJIUBUAYAJIbHBIX KOHCYIIBTAINH, TEKYIIIETO KOHTPOJIS ¥ TPOMEXYTOUHOM aTTeCTAINH:
VYuebnas ayquropus- Ne 336


http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/book/126907
http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD,%20%D0%9D.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.biblioclub.ru/book/53446/
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http://www.znanium.com/
http://library.kuzstu.ru/meto.php?n=4137
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O6uias wiomaas — 97,3m?

Pabounx mect — 88

Ob6opynoBaHue: MeJIOBast I0CKa;

ITpoextop (ACER, DLP);

9KpaH PYJIOHHBIN;

komrbroTep—HOYTOYK (ASUS (K 501));

[ICXD J.1. MenneneeBa

Vuebnas ayoumopusi 015 npogedenus 3aHAMuULL 1a60pamopHo20 munda.:

YueOHas aynuropusi- Ne 340

O61mas miommans — 81m?

Pabounx mect — 18

O6opynoBanue: MapKepHas JOCKa;

Anmnapar s JUCTUIUISIIUY BoJibl, Beckl anextponnsie cepun BCT, [lnuTka snexrpuueckas,
Boposka nenurensHas, Annapar Jyid nosiydeHus rasa, lllnarenu, HaGop cTexissHHBIX TpyOOK,
HTaTuB nabopaTopHblii KOMOMHMPOBaHHBIN, L1ITaTUB JIs1 TEMOHCTPAIMOHHBIX TPOOUPOK,
Habop nocynel st peaktuBoB, Ltatus nms npodupoxk, [Ipodupku, Konds konnueckue, KonOsl
MepHble, CTakaH xuMuuyeckud, Llnnmmuap nuamepurensuelid, pH-metp —MummBoasTMetp pH-
150MA, , Crenapl ¢ mpaBUIaMH 10 TEXHUKE O€30MaCHOCTH MPH paboTe B XUMUYECKOM
kabuHete, CTEH]IbI ¢ MpaBHJIaMy OE€30MaCHOCTH MPH MPOBEACHUH OTBITOB, KOJUIEKIIUN
IJIacTMAace U BOJIOKOH, annapar Kuna, yaeHn4ecKuil MUKPOCKOII, KOJIJIEKIUS MUKPOIIpenapaToB
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