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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
XUMHUYECKHE CBOWCTBA 3JIEMEHTOB IIEPUOTUIECKON CHCTEMEI

YMeTh CaMOCTOSITENIEHO aHATU3UPOBATh XUMHUYECKHUE MPOIECCH, COCTABJIATh YPABHEHUS pPEaKINH,
BBEIIIOJTHSATh HEOOXOMUMEIE PACUETHI, I0JIb30BATHCS CIIPABOYHOM TUTEPATYPOI

BrageTh OCHOBHEIME IIpUEMaM{ IPOBemeHUS (GU3UKO-XUMUYECKUX HU3MEPEeHUU; CIOCOOHOCTHIO
HaXOOUTh ONTUMAJILHEIM IOAXON K PeLIeHWI0 XUMHUYEeCKUX 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
(010 30(03®

®opMa 00ydeHHUs

Kypc 1/Cemectp 1
Bcero gacos 180

KoHTakTHas padoTa 00y4alouIuxcsi ¢ mpemnogapaTesieM (II0 BUJaM y4e0HBIX
3aHATHH):

AynutopHas pa6oTa
Jlexuyuu 16
JIabopamopHble 3aHsmus 32
ITpakmuueckue 3aHamus

BreaymutopHas paboTa

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesameabHOCMU
CamocTosiTeibHasi padoTa 96

dopMa NPOMEKYTOYHOH aTTeCTAlHHU 9K3aMeH /36

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

4.1. JIeKIHOHHBIC 3aHATHA

Pa3pmen mUCHMIIIMHEL, TEMBI IEKIIUN U UX CONEPKAHUE TpymoeMKOCTh B
YJacax
00 [30 |030
1621533941
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Pa3pgen 1. TeopeTnyecKkne OCHOBbI XUMHUH

TeMa Ne 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHH.

Knaccudukanus BemectB. [Ipegmer xumuu. OCHOBHBIE CBOMCTBA U KilacCHUDUKALIUSI
BemecTB. OCHOBHEIE 3aKOHBI XUMUHU. TUITHI XUMUYECKUX PeaKIui. XUMUYECKHE CUCTEMHI U
UX Pa3HOBUOHOCTH

Pa3pgen 2. Xumuueckasi TePpMOOUHAMHKAd H KHHETHKaA

Tema Ne 2. XuMHu4YecKkasi TepMOTHHAMHKA.

3agayy XUMUYeCKO# TepMOOUHAMHUKU. TUIB CUCTEM. YCIIOBUS CYILIECTBOBAHUSA CHCTEM.
®a30Brle paBHOBecHs. [IepBHIM 3aKOH TEPMOOWHAMHUKH. OHEPreTHKa XHMHUYECKHUX
TIpoIeccoB (TepMoxuMust). 3aKoH ['ecca u TemnoBoi 3¢ GeKT peakuu (3HTanIbIus). Bropoi
3aKO0H TepMOOWHAMUKY. DHTponus. HampaBieHue MpoTeKaHus IPOLeCCOB.

Tema Ne 3. XumMHnueckasi KHHEeTHKaA.

daxTopH, BAIMAKIINE Ha CKOPOCTh XUMHUUYECKOU peaknuu. 3aBUCUMOCTbH CKOPOCTHU
TOMOTEHHBIX peakKIui OT KOHIeHTpanuu. KoHCTaHTa CKOPOCTU XUMUYECKOU peaKIny, ee
3aBUCHUMOCTb OT TEMIIEPATYpHl. fBIeHue KaTanu3a. XuMu4eckoe paBHoBecue. [Ipunnun Jle
[TaTense. ®aKTOPH], BIUAOILIME Ha CMeIlleHNe PaBHOBECHUS.

Pa3gen 3. XuMHUYeCKHEe CHCTeMbI

Tema Ne 4. PacTBOpEI. 2
CmocoObI BEIpaXkeHust KOHIeHTpannui. KonmuraTuBHEE CBOMCTBA pa36aBIeHHEIX PACTBOPOB.
[laBneHue mapa pactBopa. OCMOTHYECKOE HaBieHue. 3aMep3aHue 1 KUIleHUe PacTBOPOB.
Tema Ne 5. CBOMCTBa BOTHBIX PACTBOPOB 3/IEKTPOIUTOB. 2

Teopus 3MeKTPOIUTUYECKON AUCCOUMANNY. PacTBOPH clalbkIX 3/IeKTPONUTOB. [lucconyanus
KHCJIOT, OCHOBAHUY ¥ COJIel B BOOHEIX pacTBopax. [Jucconuanus BOOE. BomopomHEIN
moka3atenb. [IpousBepmenue pactBopumocTtu. OOMEHHHEE peakIUM B pacTBOpax
9JIEKTPONUTOB. ['uaponu3 coneid. COBMECTHBIM THUAPOIU3.

Tema Ne 6. OKHCIUTEIHLHO-BOCCTAaHOBHUTE/IbHBIE PEaKIIUH.

[IporHo3upOBaHKWe OKUCIUTENbHEX U BOCCTAaHOBUTEIBHBIX CBOMCTB. Krmaccudpukauus
OKHCJIUTENbHO-BOCCTAHOBUTENbHEIX peakuuii. CocTtaBneHue ypaBHeHuii OBP. Metop
3NeKTpoHHOro OanaHca. MeTon 3JIeKTOPHHO-MOHHHIX Iojlypeaknuil. HampasneHue
CaMOIIPOU3BONBHON OKUCIUTENIbHO-BOCCTAHOBUTENBHEIX PeaKLuil.

Pazpgen 4. 9n1eKTPOXHUMHYECKHE IPOIEeCChI

Tema No 7. O0mue 3aKOHOMEPHOCTH 3JI€KTPOXUMHUYECKUX IIPOIECCOB. JJIEKTPONHEE
IOTeHIMAanbl. MexaHu3M BO3HUKHOBEHUS 3JIE€KTPONHBIX IOTEHUNAIOB U ONpefesieHne UX
BeNnUYUH. XUMUYECKHe UCTOYHUKYU INEeKTPUUECKOT0 TOKa. JJIeKTPOLBUXKYIIAs CUIIA.
[IpuMeHeHVEe XUMUYECKUX UCTOYHHKOB TOKA.

Tema Ne 8. Koppo3usi ¥ 3aura MeTa/IJIOB.

XuMryecKas 4 3JIeKTPOXHMHUUecKas Koppo3us. Poyb Bofbl B Ipoliecce Koppo3uu. MeTomst
3alIUTH OT KOPPO3UHU. IJIEKTPOIH3. XapakKTep XUMHUYECKUX IIpeBpallleHu# Npu
37IeKTpon3e. 3aKOHH 37eKTpoiu3a. [IpuMeHeHUEe 3JI€KTPOJIK3a.

Hroro 16
4.2, JIabopaTopHBIE 3aHATHSA
HaumeHnoBauue paboTh TpPymoeMKOCTh B Yacax

0 30

030

JlabopamopHas paboma Ne 1. Tema: TexHuka Ge3omacHocTu. [IpaBuna | 4
paboThHl B xuUMHUYecKoi nabopatopuu. Knaccuduxanus ¥ HOMeHKIaTypa
HeOpraHMYeCKUX BeIecTs.

JlabopamopHas paboma Ne 2. Tema: 3MepeHre TepMOOUHAMHUYECKUX | 2
XapaKTepPUCTUK XUMUYECKHUX IIPOI[ECCOB.

JlabopamopHasa paboma Ne 3. Tema: KuHeTHKA XUMHUYECKUX peakKIui. | 4
XUMHYEeCKOe PaBHOBECHE.

JlabopamopHas paboma Ne 4. Tema: [TpUTOTOBNEHHE PACTBOPOB 3alaHHOM | 4
KOHIEHTpPAlluu.

JlabopamopHas paboma Ne 5. Tema: CBOHCTBa PaCTBOPOB SNTEKTPOIHUTOB. | 4
HampaBneHnue HOHHBIX peakuui. ['uupo %
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JlabopamopHas paboma Ne 6. Tema: OKUCTIUTENbHO-BOCCTAHOBUTENIbHEIE | 4
peaxIuy.

JlabopamopHasa paboma Ne 7.Tema: TanbBaHWYECKHe ISIEMEHTH. | 2
HanpaBrneHre OKUCIUTENBHO-BOCCTAHOBUTENBLHBIX IIPOLIECCOB.

JlabopamopHas paboma Ne 8. Tema: IMeKTPOIN3 BOOHEIX PACTBOPOB. 2
JlabopamopHas paboma Ne 9. Tema: Koppo3usi METaIOB. 2
JlabopamopHaa paboma Ne 10. Tema: JIErKue KOHCTPYKUUOHHEE | 4
MaTtepuassl. TsaKENble KOHCTPYKUIXOHHEIE MaTepUalkl.

Hroro 32

4.3 CamocTosiTeTbHasA padoTa CTyJeHTa H MepedyeHb yIeOHO-MeTOIHIeCKOro odecnedeHus:
IJIsi CAMOCTOSITe/IbHOM PAa00THI 00YYAIOIIUXCH M0 THCIHUIIIHHE

Bupg CPC

TpyomoeMKOCTh B
yacax
0d |30 |030

O3HakOMJIeHHEe C pe3yjbTaTaMu 00y4YeHHS [0 OUCHUIIUHE, CTPYKTYPOUA U
comep:KaHUeM [UCIHUIIINHEL, IepeYHeM OCHOBHOM, NOTIOTHUTEIbHOM, METOIUYECKOU
MUTEPATypPHl, TPOGeCcCUOHANBHLIX 0a3 JaHHHEX ¥ MHOOPMAIMOHHBIX CIPABOYHBIX
CHCTEM, a TaKXe IIEPUOANYECKUMU U3NaHUSIMU

20

[TogroroBka 1 opopMIIeHNE OTUETOB 110 JTAO0OPAaTOPHEIM paboTam 40
ITogroroBka K TeKyIleMy KOHTPOJIIO YCIEBAEMOCTH U IIPOMEeXKYTOUHOM aTTeCTalluu 36
Hroro 96
JK3aMeH 36

5 ®OH[ OLIEHOYHBIX CPENCTB [JIsi MPOBEeNeHHs MPOMEXKYTOYHOH aTTeCTAllHH 00yJaIOIIHXCs
0 THCHHIUTHHEe "XuMus"

5.1 IIacmopT poHIA OIIEHOYHBIX CPEICTB

dopmal(mrl) KommeTtenuuu,UagukaTtop (s )|Pe3ynbraTel 00y4eHUsS IO OUCHUINNUHE|YDPOBEHD
TEKYIIEero dbopMupyemrie B[IOCTUX eHU I |(MOAyio)
KOHTPOJSA pe3ynbTaTe |[KOMIOETEHUUHU
OCBOEHHSI
OUCLUIIHNHE
(Mmomyns)
3amuTta oTyeToB|YK-1 Hcnons3yeT [3HaTh OCHOBHHEIE 3aKOHH XUMHYECKOU|BrICcOKHU
mo 3HaHUE XHUMHUHU|[TEDMOOWHAMUKYN W KUHETHUKH, CBOMCTBA|U 11U
nmabopaTOPHEM TIPOCTHIX BEIECTB|PaCTBOPOB, TEOPHIO INEKTPOIUTUYECKOU|CPpEemHU T
pabGoTam, W COeJHHEHHU|THCCOIHALINH, OKHCIIHUTENbHO-
TEeCTUPOBaHHE OJIST pelleHU s |BOCCTAHOBUTENbHEIE, 31IEKTPOXUMUYECKHE
MOCTAaBIEHHHBIX|IPOIECCEHI W XMMHYECKHE CBOWCTBA
3agady 3JIEMEHTOB MEPUOTUYECKON CHCTEMBI

YMeTh CaMOCTOSITEIPHO aHANIM3UPOBATH
XUMHUYECKHe IMPOIECCH, COCTaBASATH
ypaBHeHHUS peaKIul, BHIOJNHIATH
HeoO0XOOUMbIe PACYeTH, I0Ib30BaThCS
CIIPaBOYHOY JIUTEPATYPOU
Biaagersr OCHOBHBIMHU
MIPOBEMEHUS bU3nKO-XUMHYIECKUX
U3MEepeHuH; CIMOCOOHOCTHI0O HAXOMHUTH
ONTHMAJbHEIA IOOXOHO K PEIIEeHUI
XUMHYECKHUX 3a7au

nmpueMaMu
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BuICOKHMH YPOBEHLb Pe3y/JIbTaTOB oﬁyqemm - 3HAHHUA, YMEHUSA U HaBBIKK COOTHOCATCSA C MHOUKATOPAMHU
HOOCTU2XKEHHUA KOMIIETEHIIUY, PEKOMEHIOBAHHLIE OLIEHKU: OTJIIMYHO; XOPOIIIO; 3a4TEHO.

Cpem-mﬁ YPOBEHb Pe3yjIbTaTOB oﬁyqemm - 3HAHHWA, YMEHUA U HAaBBIKK COOTHOCATCA C MHOUKATOPAMHU
OOCTU2KEHHUA KOMIIETEHIINY, PEKOMEHIOBAHHEIE OLIEHKU: XOPOIIO; YOOBJIIETBOPUTEJILHO; 3a4YTEHO.

Huskunu YPOBEHB Pe3y/JIbTaTOB oﬁyqe}mﬂ - 3HAHUA, YMEHHNA U HAaBBIKU HE COOTHOCATCA C MHOUKATOPAMU
JOCTU2KEHHUA KOMIIETEHIINHY, OLIEHNBAETCA HEYOOBJIETBOPUTEJIPHO UJIN HE 3a4YTEHO.

5.2. TunoBbIe KOHTPOJIbHBIE 3alaHUA UIH HHbIE€ MaTepPHaJIbI

Texymuit KOHTPOJIb YCIIEBAEMOCTH ¥ IIPOMEKYTOUHAS aTTeCTalus 00y4JaloluXCsS MOT'YT IPOBOTUTLCS
KakK IIpU HEeNOoCPeLCTBEHHOM B3aUMONEWCTBUHU Iefarornieckoro paboTHuKa ¢ oOy4amolmUMUCs, TakK U C
ucmnonb3oBanueMm pecypcoB IMOC KysI'TY, B ToM Yucje CHHXPOHHOTO M (MJIM) aCHHXPOHHOTO
B3aUMOJEHCTBUS TIOCPEACTBOM CeTu «MHTepHeT».

5.2.1.0neH04YHbIE CPEeACTBA NIPH TEKyNIeM KOHTPOJIe

TecTHpoBaHHE (B TOM 4HC/Ie KOMIbIOTEPHOE)

[Tpu mpoBemeHUU TECTUPOBAHUS 00yHAIOMIUMCSH HE00X0OUMO OTBETUTH Ha 20 TECTOBEIX BOIIPOCOB.
Hanpuwmep:

Pa3gen 1

1. OnuHAKOBYIO BHICIIYIO CTEIIEHb OKUCTIEHUS B COEOUHEHUSIX IIPOSIBIISIOT

a)ZnuCr; 0)SiuB; B)FemMn; r1)PuAs.

2. CremneHs OKUCNIEHUS +3 a30T NPOSABISET B KaXKIOM U3 OBYX BEIIECTB:

a) HNO, u NH,; 6) NH,Clu N,0,; B) NaNO, u NF,; r)HNO,u N,.

3. K OCHOBHBEIM 3aKOHaM XUMUU OTHOCSITCS

a) 3aK0H COXpaHEHUs MaCCHI;

0) 3aKOH BCEMUPHOTO TSTOTEHHUS;

B) 3aKkoH [I.1. MeHnpmemneena;

T') 3aKOH ABOragpo;

I) 3aKOH ApXUMena;

e) 3akoH KymoHa.

3a KaX MOl TPaBUIIbHO HAHHKIM O0TBET 00YJaIOIIUICs IoIydaeT 5 Oaios.

Pa3pgen 2

1. Xumuueckoe paBHoBecue B cuctreme C,H,, (r) ¢ C,H, (r) + H, (r) - Q MOXKHO CMECTUTEL B CTOPOHY
NIPONYKTOB peakLuu

a) TOBHILIEHNEM TeMIIepaTyphl U IIOBLHIIEHUEM IaBIeHUS;

0) IOBHILIEHNEM TeMIIepaTyphl ¥ IOHUKEeHNEeM [JaBIeHus;

B) IIOHMKEHNEM TEMIIEPATyPhI X NOBHIIIEHNEM NaBlIeHUS;

T) IOHKUKEeHNEM TEMIIEPATYPHI U NOHUKEHUEM aBleHuUs.

2. [latiTe ompenesieHNe CKOPOCTH XUMUYECKOU pPeakLHuy ...

a) OHa SIBJIIETCS 9KCTEHCHBHOU XapaKTEPUCTUKOU CUCTEMBI;

0) OHa SIBNISIETCS MHTEHCUBHOY XapaKTEPUCTUKOM CUCTEME;

B) ee U3MEHEHUE He 3aBUCUT OT NIyTH NIPOIIECCa;

T) OJig Hee omIpefesieHH Bce nmapaMmeTpkl (P,V,T) cocTosinus.

3. OmpepenuTe CTaHOApPTHYIO 9HTaNbnuio obpasoBanus C,H,OH(X), ecnu cTaHmapTHLIE SHTAIbIUU
CropaHus yriepona, Bomopoaa u sTaHona npu 298 K cooTBeTCTBEHHO paBHHI: -393; -286 u -1366 K]IIK/MOJIb.
BBenuTe OTBET LeJIBIM YHCIIOM C YKa3aHUeM 3HaKa Belu4uHb 6e3 npoberna u 6e3 yKka3aHUsl pa3MePHOCTH.

3a KaX bl TPaBUIbHO HAHHKIM 0TBET 00YJalOIIUICs IoIyJdaeT 5 Oaos.

Pa3gen 3

1. AToM cepHl UMeeT OTPULaTEIbHYI0 CTEIIeHb OKUCTIEHNUS B COeIUHEHUN.

a) SCl,; ©6) FeS,; B) SO, 1) SF,.

2. OcMoTHYeCKOE IaBleHnue pacTBoOpa, comepxailrero 45 r rmoko3s B 200 cm® mpu 298 K, paBHo (kI1a):

a) 4643; ©) 3095; B) 2682.

3. PactBopH anmekTponuToB. CokKpalléHHOe MOHHOEe ypaBHeHme Cu’* + 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 Kaxk MOl TPaBUIBHO HAHHEIM 0TBET 00YJalOIUIiCs IoIydaeT 5 Oaos.

Pazpen 4

1. Tlpu smeKTponu3e KaKuX COJIM Ha aHOJe BHIIENIUTCS KUCIIOPOL:

a) x7opup Kanusi; 0) HUTPAT HaTpHUs, B) Honun 6apus; T) KapOoHAT HATPHs.
2. PacmosnoXuTe METaJUTH B IOPSIA Iﬂ"{ OIHBIX TIOTEHIMAJIOB.

1621533941
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a) Au; a) xmmopup xanus; B) Fe; 1) Mg.
3. Kaxue UCTOYHUKY TOKA UCIIONb3YIOT B @BTOMOOUIIAX?

a) aKKyMYJISATOPHI; a) XJIOpU[M Kalusg; 6) ¢doTosmeMeHTH; B) CyXHe 3JI€MEHTH; T)
TEPMO3JIEMEHTHI.
3a KaXXObIU ITPaBUIBHO HaHHBIN OTBET 00yUYalomUNCS mony4daeT 5 6aios.
KonmuuectBo 6anmoB 0...64 65...74 75...84 85...100
[lIkama oneHUBaHUS HeynoeneTBopuTensHO YnoBneTBOpUTENBHO Xoporio OTIUYHO
He 3auTeHo 3auTeHo

3amuTa 0TYETOB IO JIa00paTOpPHBIM padoTam

[Tpu 3aImuTe 0TYETOB IO TabopaTOPHHM paboTaM, IPEeOyCMOTPEHHHM B pa3gerne 4, o0ydalomuecs
OOJIKHE TPEJICTAaBUTh BHIIIOJHEHHBIE U 0()OPMJIEHHBIE OTUETH 0 JJabopaTOPHLIM paboTaM U OTBETHUTH Ha 2
BONIpOCa IO KaXxpgoMmMy ordeTy. OT4eT mo Kaxpmo# ymabopaTopHON paboTe HOIXKEH MMETh CIIeAYOLIYIo
CTPYKTYDY:

1. TUTYBHEBIR TUCT O 06pasIy.

2. CxeMy WM PUCYHOK YCTAHOBKY, a TaKXKe PUCYHKH, TOSICHSIOUINE BEIBOM paboyux GopMyTL.

3. OcHOBHBIE pacyeTHEIEe GOPMYIIHI C 06513aTENIbHEIM MTOSICHEHNEM BEJTUYUH,

4. Ecnu TpebyeTcs 10 3alaHUIO - TPadyKy ¥ JHATPaMMEL.

5. BeiBO[ 110 Tab0paToOpHOH paboTe.

ITepedyeHb BOMPOCOB, BHIHOCHMEIX Ha 3AIMUTy OTYeTa IO ylabopaTOpHHEM paGoTaM HMpPUBENEH B
METOOUYEeCKHUX YKa3aHUAX. KpOMe TOTO, O6y‘-IaIOH.II/IeCH OOJI2KHBI BJIaJE€Th MaTe€pHUaJiOM, IIPEACTaBJIIEHHEIM B
oTyeTax mo 1abopaTopHEIM paboTaM, ¥ CI0COOHEI 0O0CHOBATH BCE IPUHSTEHIE PEIIEHUS.

[TepedeHs BOIPOCOB, BEIHOCHMEIX Ha 3alIUTY OTYeTa I10 JIabopaTOPHEIM paboTam

Pa3gen 1

1. ITpuBepuTe mpuMep aM(POTEPHOTO BEIIECTBA U HOKAXKHUTE 3TO COOTBETCTBYIOIIMMU YPaBHEHUSIMU
peakiui.

2. Kak KHCIy0 U OCHOBHYIO CONIM MOXKHO IIPEBPaTUTh B cpenHue? [I119 foKa3aTelbCTBA BOCIOIb3YUTECh
pes3ynbTaTaMu 3afaHus.

3. B kakux cny4asx HaOMIONAIOTCA OTKIOHEHUS OT 3aKOHA COXPAHEHUS MaCCHI?

4. B xaxux ciy4asx HeIPUMEeHUM 3aKOH IIOCTOSTHCTBA COCTaBa?

5. UTo moKa3biBaeT XUMHUYECKOe YpaBHEHUE?

Pa3gen 2

1. Kakue ycrnoBus COCTOSTHUSI CUCTEMEI Ha3bIBAIOT CTaHAAPTHHIMU?

2. ChopmynupyiiTe 3aKoH 'ecca ¥ ClefCcTBUE U3 HETO.

3. OT KaK¥X OCHOBHBIX ()aKTOPOB 3aBUCHUT BEIMYNHA CKOPOCTH PEAKIIUN?

4. Kak 3aBUCUT CKOPOCTh PEAKLIUY OT TEMIIEPATYPHI?

5. YTo Takoe KMHETNYECKOe YpaBHEHUEe?

Pazpgen 3

1. ITokaxuTe Kak B3aumocsizaubl pH, pOH, pK.

2. Kakasi 3aBUCUMOCTD CYLIECTBYET MeXOY 3apsiioM U pa3MepaMH KaTHOHA U ero CIIOCOOHOCTHIO K
TAOPONU3Y?

3. Xummyeckue coeguHenus HBr, HI, H,S u NH, aBngi0Tcs TUNNYHBIME BOCCTAaHOBUTENIMU. MoryT nu
OHU B3aUMOJIEHCTBOBATh MEXKAY C0060ii? [[aliTe MOTHBHPOBAHHEIM OTBET.

4. OxapakTepu3yiTe KOHIeHTPUPOBaHHEIE, pa30aBiIeHHBIE, HACHINEHHEE, HEHACHINEHHHE U
nepechlleHHbEe PACTBOPE. Kak M3MeHSIeTCS COCTOSIHME PacTBOpa IIpU W3MeHeHHU TeMieparTyphl? [Ipu
U3MEHEHUY NaBIEHUS?

5. Kako# npouecc Ha3bBaeTCs 3J1€KTPOJIUTUYECKOU fucconuauuei? Hanumure MOJIeKynIspHEIE U
HMOHHO-MOJIEKYJIIPHBEIE YPaBHEHUS Peakluii:

Na,S + FeSO, - ...

Pa3gen 4

1. B 4em oTiMuMe 371E€KTPOXMMHUUYECKOU KOPPO3UHU OT XUMHYECKOoUu? Kakue CymeCcTBYIOT METOMLEI
3aIIUTH METaJJIOB OT KOPPO3UU?

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

3. B 4eM oTnIMuus NpPOIEeCcCOB 3JIEKTPONIN3a C PACTBOPUMLIM ¥ HEPaCTBOPUMEIM aHOLaMU?

4. YTo Ha3bIBaeTCA 37eKTPOIHEIM NoTeHI[uanoM? Kak oH BO3HUKaeT?

5. Kak OymeT mpoTeKaTh KOPpPO3HUs Kejie3a, MOKPHTOTO MarHWeM, B KUCJIOM cpefie ¥ BO BIaXHOM
BO3[yXe IPU HapylIeHUHU IeJIOCTHOCTU MOKPHTUS? COCTaBUTh yPaBHEHHUS 3JIEKTPOLHBIX IIPOIIECCOB, YKa3aTh
THUI TOKPBITUS ¥ IPOLYKTH KOPPO3UH.

Tl crpaskit: B, = 2,37 By E°, m IIlHl |I I||
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Kpurepun onesuBaHus:

85-100 6asnmoB - Ip¥ MPABUTEHOM U TTOJTHOM OTBETE Ha [IBa BOIIPOCA;
75-84 6aIoB - MPY MPABUIBHOM U IIOJTHOM OTBETE Ha OfUH U3 BOIPOCOB ¥ IPABUJILHOM, HO HE IIOJIHOM
OTBETE Ha JPYro¥ U3 BOIIPOCOB;

65-74 6aIoB - IPYU NPABUIBHOM U HEIIOJTHOM OTBETE TOJIBKO Ha OOUH U3 BOIIPOCOB;
0-64 6asnnoB - IPU OTCYTCTBUM ITPABUIIBHEIX OTBETOB Ha BOIIPOCH.

KonuyecTBo 0ajmoB 0...64 65...74 75...84 85...100
[TIkxasna oleHUBAHUSI HeymoBrneTBOpUTEIHHO YmoBnIeTBOPUTENBHO Xopouro  [OTIHYHO
He 3auteno 3a4TeHo

5.2.2 OueHOYHbIE CPECTBA MPH MPOMEXKYTOUHOH aTTeCTAIHH

dopMo¥t IPOMEXKYTOUHOM aTTeCTAl[UU SBNSETCS 3K3aMeH B IIpollecce KOTOPOTO OLIeHUWBAIOTCH
pe3ynbTaTH 00y4YeHUsS MO NUCLUIIINHE M COOTHOCSATCS C YCTAHOBIIEHHHIMH B pabodeil mporpamme
WHOUKATOPAMU NOCTUXKEHUS KOMIETEHIWH. MHCTPYMEHTOM H3MepeHHUs Pe3yIbTaTOB OOy4YEHUS IO
OUCLHUIIINHE SBIISETCS YCTHEIM OTBET 00yYalOIIEerocs Ha 2 TEOPETUYECKHUX BOMPOCA, BEIOPAHHBIX CIyYalHBIM
00pa3oM ¥ IpefCTaBIeHNEe CBONHOTO OTYETa M0 Pe3yJIbTaTaM BHITONHEHUS 1abopaToOpHLIX paboT, yKa3aHHBEIX
B pasgerne 4.
TeopeTrHyeckue BOIPOCHL:
1. Xumuueckue cucteMbl. CocTogHue cucteMbl. Knaccudukanusa U yCTORYUBOCTh XUMUYECKUX CUCTEM.
Xumudeckas peakius Kak Ipoliecc, IpoTeKalounii B CUCTEME.
2. 3aKOH coxpaHeHus sHepruwu. [I0HATHE 0 BHYTPEHHEH 9HEePTuu CUCTEeMEL. TemnoTa. Pabora.
3. TemmoBo# 3pGeKT XMMHUUIECKOH peakiuu. DHTanbnus. CTaHgapTHAsS SHTAIbINUS 00pa30BaHuUs BEUIECTB.
3akoH ['ecca. CrnencTBue U3 3aKoHa ['ecca.
4. JHTpONUS KaK Mepa HeyIOPALOYeHHOI'0 COCTOSIHUSI CUCTeM. V3MeHeHUe 3HTPONUU B U30JIMPOBAHHEIX
XUMUYECKUX CACTeMaX.
5. Oueprus I'm66ca. JHeprus ['mb6ca oOpa3oBaHus BellecTB. HampaBneHne XUMHYECKUX PeaKIUH
HEU30JIMPOBAHHEIX CHCTEMAX.
6. XuMuueckoe paBHOBecue. KoHcTaHTa paBHOBecus. [Ipunuun Jle-IllaTense
7. Oucnepcusle cucteMel. OMynbcuu. CycneH3uu.. KonmonnHble pacTBOPH, UX MONTyYeHUeE.
8. CKOpOCTh XUMHUUYECKOU peakIuyd U e€ 3aBUCUMOCTb OT KOHIEHTPAUWU U TeMIepaTypH. JHEepPTHusd
aKTHBalUU.
9. MeTobl YCKOPEHUS XUMUYECKUX peakiuil. KaTanu3 roMoreHHbLIY U reTepOreHHEbH. KaTanu3aTopsL.
10. ITousaTus o pacteopax. Croco6bl BEIpAXKEHUS COCTaBa PACTBOPOB. PaCTBOPUMOCTDL TBEPHABIX, XKUOKUX U
ra3000pa3HbIX BEIIECTB.

11. CsoiicTBa pa3baBlieHHHIX PaCTBOPOB HE3JEKTPOJIUTOB: NOHUWXKeHUe NaBJIeHUsA Iapa, NOBHIIEeHUE
TeMIepaTyphl KUTIIEeHNS U IIOHUXKeHNe TeMIlepaTyphl KpUCTaJIn3aluy pacTBopa. (3akousl Payns).

12. Ocmoc. OcMOTHYECKOE [IaBJieHNE PACTBOPOB HE3TIEKTPOIUTOB U 37IeKTPONUTOB. (3aKoHE BauT-T'odda).

13. MoHHBIE peaKlu B pacTBopax. [UApOIU3 Coen.

14. Teopus KHUCIOT ¥ OCHOBAHUM: TEOPHUS 3NEKTPOTUTHIECKOHN TUCCOLHUAITIN.

15. Kntaccrl HeOpraHU4eCKUX COeNUHEHUN: KUCIIOTH, OCHOBaHUS, CONU. AMGbOTEepHEIE TUIPOKCULEL.

16. 3nmekTpoxuMuyeckas cucreMa. Onpefenenue, KiaccupuKaluus 3J1eKTPOXUMUYECKUX TTPOIIECCOB.

17. CocTaBneHre ypaBHEHUN OKHCIUTEIbLHO-BOCCTAHOBUTENIBHEIX Peakmui. MeTon 3/1eKTPOHHOTO OajnaHca.
VoHHO-371eKTPOHHEIM MeTo. Bnusinue cperbl Ha HapaBlieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIX PeaKIui
18. OnekTpomHEIM MoTeHUMasN. [IBOMHON 3/MeKTPpUUECKUM CI0¥ Ha rpaHulle pa3gena ¢ha3 U MPpUUYUHHL €ro
BO3HUKHOBEHUS. Pa3HOCTH MOTEHIMAIOB U CIOCOOH €€ n3MepeHusi. CTaHIAPTHHIN BOLOPONHEIN 37IEKTPOL U
BOJIOPOOHAS IIKasa IOTEHINAO0B.

19. IToTeHIMaIE MeTa/JINYECKUX U OKUCIIUTEIbHO-BOCCTaHOBUTEILHEIX 9JIEKTPOHOB. YpaBHeHue B. HepHcra.
HampaBneHue OKUCIUTEIbHO-BOCCTaHOBUATEILHEIX IIPOLIeCCOB. PaBHOBECHE B 9JIEKTPOXUMUYECKUX CACTEMAX.
20. Xumuyeckue UCTOYHUKY TOKa. AHOOHEIN U KaTOLHBIY IPOIECCH. JJIeKTPOIBUXKYIAS CUla. YCTPOUCTBO U
TMPUHIUI paboTH TadbBaHUYECKUX 31eMeHTOB A. Bombra, Hanuansa-fAkobu, XK. Jleknanme. KucmoTHee u
IIeJIOYHEIE AKKYMYTIATOPEL.

21. Koppo3us MeTaioB 4 CIIaBOB. MexaHN3MbI KOPPO3UOHHEIX ITpolieccoB. [Tonspusanus u gernoiapu3ais
IIOBEPXHOCTH MaTepuana. XUMHUUeCKas KOPPO3us. DNEeKTPOXUMHUYECKass KOPPO3Us METaIoB U CIJIaBOB B
KHCIIOH cpefie ¥ B aTMocdepe BIakKHOTO BO3AyXa.

22. MeTOqH! 3aIUTH 0T KOPPO3WU: JIETHPOBaHNE, HaHECeHNe MeTalNIn4eCKuX (HeMeTaJINueCKUX) IIOKPHITUH,
3JIEKTPOXUMHUYECKHE METONH (AHOOHAS, KaTORHAs ¥ MPOTEKTOPHAS 3aIlXTa), UHI'MOMPOBaHIE KOPPO3WH.

23. ONeKTpONX3 pacIiaBOB X BOONHEIX PACTBOPOB C MHEPTHHIMM U DPAaCTBOPUMEIMU 3JIEKTPOJAMU.

[TocnenoBaTenbHOCTD 3JIEKTPORHEIX IPOLY eKTpofa.
Kpurepuu oneHUBaHHUS: " mﬁmm"‘
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- Ba TEOPETHYECKUX BONMPOCA OTBEUYEHHl B MOJIHOM 00BbeMe 0€3 3aMEYaHWH WM C HE3HAYUTEJIbHBIMHU
3aMeYaHUsIMHU, Ha JOIOJIHUTEIbHEE BOIPOCH [aHKl IPABUJIBHEIE OTBETH, IPU 3TOM O0YYaIOUTUHCS BIafieeT
MaTepuaioM, IPefCcTaBJIeHHOM B CBOOHOM OTHeTe, XU MOXKeT 000CHOBATh BCE MPUHATHE pemenus - 85...100
0aJIIoB;

- OOUH U3 TEOPEeTHUYEeCKUX BOIPOCOB OTBeUEH B MOJIHOM 00beMe, BTOPOHU B HemonHoOM o0beMe, Ha
IOIOJTHUTEIIbHEIE BONPOCH HAHH B OCHOBHOM INPaBUJIbHEIE OTBETH, IIPU 3TOM O0YYAIOI[UUCS BIALEeT
MaTepHuasoM, IPefCTaBIeHHOM B CBOOHOM OTYeTe, M MOXKeT 000CHOBATh BCe MIPUHSATHE pelreHus - 75...84
6amnna;

- OOWH W3 TEOPETHYECKUX BOIPOCOB OTBEYEH B IOJIHOM 00beMe 6e3 3aMedYaHW# UM C HE3HAUYUTEIbHEIMU
3aMeYaHUSIMH, OTBETA Ha BTOPOM BOIPOC HE IOCTIENO0BAI0 UJIX Ha [Ba BOIPOCA [AHHEI OTBETH HE B IIOJTHOM
0o0BneMe, Ha OOMOJHUTEILHEIE BOIPOCH JaHE B OCHOBHOM IIPaBUJIBHEIE OTBETH], IPU 3TOM 00y4arouuncs
BlIafleeT MaTepHasioM, IPeCTaBIeHHOM B CBOLHOM OTYeTe, ¥ MOXeT 000CHOBaTh BCE IPUHATHIE PEIIEHUS -
65...74 6anna;

- B mpouux cny4asx - 0...64 Gamnna.

KomuuecTBo 6annos 0...64 65...74 75...84 85...100
[ITkana oleHUBaHUS HeynosneTBopuTensHO YOooBneTBOPUTENHHO XO0po111o OTIUYHO
He 3auteHo 3a4YTeHo

5.2.3. MeTogH4YecKHe MaTepHajbl, ONpeelsiiiiie Npoueaypbl OnNeHHBaHHs 3HAHHUH,
yMeHHii, HAaBHIKOB M (M/IM) ONbITa AesiTe/JIbHOCTH, XapaKTepH3ywIinHe 3Tanbl (OPMHUPOBAHHUSA
KOMIIeTeHIIHH

[Tpu mpoBemeHNY TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH B (hopMe 3aMUTEL 0TYEeTa 10 JTabopaTOPHEIM paboTaM 1o
pacnopskeHUIo Iefarorudeckoro paborHuka obydalomuecs yOUpaloT BCe JIMYHBIE BEIIU, 3J€KTPOHHEIE
CpencTBa CBS3Y, IledYaTHHE U (MIKM) PYKONUCHBIe UCTOYHUKY WH(OPMAIUY, JOCTAIOT YUCTHH NucT 6yMaru
mo6oro pa3Mepa u py4ky. Ha mucte 6ymaru 3anuceiBaioTcs @amumusi, Mmsi, OT4ecTBO (P HaNUYUK), HOMED
y4eOHOU I'DYIIIH U HaTa IPOBENEeHUs TeKYIIero KOHTPOJIS ycleBaeMocTy. Ilegarornyeckuil paboTHUK 3a7aeT
BOIIPOCEI, KOTOPEIE MOTYT OLITH 3alMCAHEL Ha HOJIFOTOBJ'IGHHHﬁ OJIg OTBEeTa JIUCT GYMaFI/I. B Teuenue
YCTaHOBJIEHHOT'O I1€Jaroru4eCKuM paGOTHI/IKOM BpEeMeEHHU Oﬁy‘{a}OH_II/IeCSI IIMCBMEHHO (l)OpMYJ'II/IpyTOT OTBETHI Ha
3aJaHHBIE€ BOIIPOCHI. Ilo ucreyenuu YCTAaHOBJIEHHOT'O BpEMEHHU JIUCT 6YMal"I/I C IIOATOTOBJIEHHBEIMU OTBETaMU
obyuarwmecs IepefalT IefarornieckoMy pabOTHUKY [JIs IOC/IefyIoLlero OlleHMBaHUS pPe3yNbTaToB
TEKyIIero KOHTPOJIS YCIIeBaeMOCTH.

IIpy mpoBemeHUM TeKylero KOHTPOJIA ycIeBaeMOCTH B (popMe TeCTHPOBAHUS IO PACIOPIXKEHUIO
Imefaroruyeckoro paboTHuKa o0ydaromuecs yOUpamT BCe NTUYHEIE BEIY, 3JIeKTPOHHHIE CPENCTBA CBSI3H,
nevaTHBIE U (MIM) PYKOIIUCHBIE UCTOYHUKY MH(DOPManuy, OIy4aloT TECTOBLIE 3afaHus B ITedyaTHOU ¢opMe,
rae ykasweBaioT @amunus, Ums, OT4ecTBO (IpHM HaNW4WHU), HOMep y4eOHOU I'PYIIL U JaTy IPOBEOEHUS
TEKYLIET0 KOHTPOJIA YCIIeBAEMOCTH. B TeueHUe yCTaHOBJIEHHOTO NMENAaroruyecKUM pPabOTHUKOM BpEMEHHU
06yqa10mueC5{ IINCBEMEHHO IIPOXOOAT TECTHUPOBaHUE. ITo ucreuenun YCTaHOBJIEHHOTO BPEMEHU TECTOBLIE
3a/laHus C OTBeTaMu o0ydalolyecs IepefaloT eflaroruieckoMy paboTHUKY TS IOCTIeAYIOLIero OlleHUBaHUs
pe3ynbTaTOB TeKyllero KOHTPONA ycleBaeMoCTH. KoMIbplOTEpHOE TeCTHUPOBaHUE HPOBOJUTCH C
ucnonb3oBanneM OMOC KyaI'TY.

[Tpy mpoBemeHUY IPOMEXKYTOYHOU aTTecTanuu B GopMe 3K3aMeHa 00yJaloIuiicsl IPeNCTaBIseT CBOTHEIM
otuet 1o yabopaTopHLIM paboTaM, megarorndyeckuil pabOTHUK aHAIU3UPYET COlepKaHUe OTHeTa, 3afJaeT
o0ydJalomeMycsi BOIIPOCH II0 MaTepHuany, IPeACTaBIeHHOMY B OTYETe, ¥ MPOCUT 0O0CHOBAThH IMPUHSITHE
pemenus. Ecnu ofyvamuuiics BlageeT MaTepHajioM, IPEACTABIEHHEIM B CBOOHOM OTYETE, M MOXKET
000CHOBATH BCE IIPUHATEIE PEIlIeHus, TO HeJIaTOTI/I'{eCKI/II;I paﬁOTHI/IK 3alaeT eMy TeOpeTHu4YeCKHue BOIIPOCH, Ha
KOTOpHE o0y4amuiics cpa3y xKe NONIKEH [aTh OTBETH B YCTHOH ¢opMme. [legarornueckuit paboTHUK pU
OlleHKe OTBETOB MMeeT IIpaBO 3afaTh 00ydaloleMyCs BOIPOCH, HeOOXOLUMEIE [ MOSCHEHUS HaHHBIX
OTBETOB, a TakXke [IONOJHUTeIbHbIE BONPOCH II0 CONEPXKAHUI0 OUCHUNIUHE. ECIM OTYETH IO BCEM
nmabopaTopHEIM paboTaM IPUHSTH TeJarornyeCKUM PabOTHIKOM B TEYEHME CEMeCTpa, TO CBOLHEIN OTYET II0
nabopaTopHEIM pab6oTaM 00ydYalOMUKCS MOXKET He HPEe[ACTAaBISATh, IPHU 3TOM CUYUTAETCS, OH BIAfeeT
MaTepHajoM, TPEACTABIEHHOM B CBOIHOM OTYETE, M MOKET 000CHOBAThH BCE IPUHSTEIE PEIIEHUS.

[Ipy mOOTrOTOBKE OTBETOB HAa BONPOCH IIPU IPOBEJEHUU TEKYI[Er0 KOHTPOJS YCIEBAaeMOCTH H IPHU
NPOXOXKIOEHUM NPOMEXYTOYHOM aTTecTaluu O00yYalomMMCs 3alpellaeTcs MCIOJNb30BaHUE TIOOBIX
3JIEKTPOHHEIX CPEJCTB CBA3U, IMEYATHHIX U (MJIM) PYKOIUCHBIX MCTOYHUKOB WHbopManuu. B cinydae
o0HapyXKeHUd IefaroruyeckuM paboTHUKOM (hakTa UCIIONIb30BaHUS 00Y4alOMIUMCS IIPY TOATO0TOBKE OTBETOB
Ha BOIIPOCH YKa3aHHBIX MCTOYHUKOB MHPOPMAIUH - OlleHKa Pe3yIbTaToB TEKYIIer0 KOHTPOS yCIIleBaeMOCTH

¥ (UIM) IPOMEXyTOYHOU aTTeCTalluy CO0
[Tpu mpoxX0XKOEHUM TEKYyIIero KOHTPOJIS I IH I,|<yT0qH017I aTTecTaluy 00yJaIOIIUMUCS C

1621533941
9



OTPaHNYEeHHEIMU BO3MOXKHOCTSIMU 300POBbS U MHBAIUAAMU, NOIYCKAeTCS IPUCYTCTBUE B IOMEIIEHUU JIUII,
OKa3BIBAIOIMIKM TAKUM 00y4YaromMMCs COOTBETCTBYIOUTYIO ITIOMOIIIb, & IJISI IOATOTOBKY UMHU OTBETOB OTBOLUTCS
OOMOJIHUTEJILHOE BPEMS C Yy4eTOM OCOOEHHOCTEH MX MCUXO(PU3UYECKOTO Pa3BUTHSA, UHOUBUIYAJIBHEIX
BO3MOXKHOCTEH U COCTOSTHUS 3[0POBbS.

6 YueOHO-MeTOIHYECKOEe oDecliedyeHHe

6.1 OcHOBHAs IUTEpPaTypa

1. Axmetos, H. C. O0OmIast 1 HeopraHmdeckasi XuMus : yaebHuk s By30B / H. C. AxmeToB. — 12-e u3q.,
crep. — Caukr-IleTepOypr : Jlaus, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TeKCT : 37I€KTPOHHLIN //
JlaHb : 3meKTpOHHO-6ubmuoTeunas cucrema. — URL: https://e.lanbook.com/book/153910 (maTa obpareHus:
01.03.2023). — PexuM gocTyma: [Jis aBTOPU3. IT0Ih30BaTENEH.

2. I'muuka, H. JI. O6was xumus B 2 T. ToM 1 20-e u31., mep. u mom. yuebHuK ans By3oB / [murka H. JI.,
IMTox pex. ITomkoa B.A., Ba6koBa A. B.. - Mockga : IOpaiit, 2021. - 353 c. - ISBN 978-5-9916-9353-0. - URL:
https://urait.ru/book/obschaya-himiya-v-2-t-tom-1-470483 (maTa o6pamenusi: 01.03.2023). - TekcT :
3JIEKTPOHHEIM.

3. I'nuaka, H. JI. O6ujas xumus B 2 T. ToM 2 20-e U3[., ep. ¥ Jom. yueOHUK s By3oB / [muaka H. JI.,
IMox pen. ITomkosa B.A., BadkoBa A. B.. - Mocksa : IOpaiit, 2021. - 379 c. - ISBN 978-5-9916-9355-4. - URL.:
https://urait.ru/book/obschaya-himiya-v-2-t-tom-2-470484 (mata oOpamenusi: 01.03.2023). - TekcT :
3JIEKTPOHHBIH.

6.2 [TonmoTHUTEIbHAS JIUTEPATypa

1. IMetposa, T. I1. O6mas u HeopraHUUeckas xuMus. TecTH : yueOHoe mocobue / T. I1. ITeTposa, T. E.
Bycriruna, U. ®. Paxmarynnusa. — Kasans : KHUTY, 2008. — 66 c. — TeKCT : aneKTpoHHHY // JIaHb :
3NeKTPOHHO-O0ubnuoTeuHas cucremMa. — URL: https://e.lanbook.com/book/13295 (mata oOpalmieHwus:
01.03.2023). — Pexum pocTymna: Ojisi aBTOPU3. IIOJIb30BaTeel.

2. I'muuka, H. JI. O6uias xumus : yuebHoe mocobue s CTyIeHTOB HEXUM. CIIeIMalbHOCTE!N BY30B / MO
pen. A. . EpmakoBa. - 30-e u3pg., ucnp. - MockBa : MuTerpan-TIpecc, 2008. - 728 c¢. - Tekcr :
HETOCPENCTBEHHBIH.

3. I'muuka, H. JI. O6mas xumus : yue6. mocobue / mom pen. A. M. EpmakoBa. - 30-e u3m. , UCIp. -
Mockaga : UuTerpan-Iipecc, 2007. - 728 c. - TeKCT : HEIIOCPEeACTBEHHEIN.

6.3 MeTtoguuecKasi 1uTepaTypa

1. Texnuka 6e3omnacHocTu. [IpaBuna paboTH B XUMUYECKON JTa00PaTOPUH : METOOUYECKUE YKA3aHUT K
nmabopaTopHOU paboTe Mo JUCHUIIHHAM «XuMus» U «O0umas 1 HeopraHudecKass XUMHUS» /IS CTYIEeHTOB I
Kypca UHXKEHEepPHO-TeXHUYeCKUX CIIelManbHOCTEeN U HalpaBleHUM NOATOTOBKY OYHOM U 3a04HOU GopM
o0yuenus / MUHECTEPCTBO HAyKM ¥ BhICIIero oOpa3oBaHus Poccuiickoit ®enepanuu, ®TEOY BIIO «Kysbac.
roc. TexH. yH-T uM. T. ®. T'op6aueBa», Kad. XuMuu, TEXHOJIOTHH HEOPTAH. BEUIECTB U HAHOMATEPUAJIOB ;
cocrasutenu: T. B. Bynanosa, 0. A. Muxaiinesko. - Kemeposo : U3garensctBo Ky3I'TY, 2013. - 20 c. - URL:
http://library.kuzstu.ru/meto.php?n=5472. - TeKCT : HEIOCPEACTBEHHEIN + SJIEKTPOHHBIN.

2. Yepkacosa, T. I'. CBo#CTBa pacTBOPOB 3JIEKTPOJIUTOB : METOOMYECKNE YKa3aHUs K 1ab0paTOPHEIM
paboram mo gucuunauHaMm «Xumus» u «O6mas u HeopraHudeckas XUMHUS» [OJIS CTYyOeHTOB I Kypca
WHXEHEPHO-TeXHUYECKUX CIel[MaJIbHOCTEH M HampaBlIeHWN OYHOW M 3a04yHOM ¢dopm obyuenus / T. I.
Yepxracona, 3. C. Tarapunosa ; ®T'BOY BIIO «Ky3a6ac. roc. Texs. yu-T uM. T. ®. l'opbaueBa», Kad. xumuu u
TEXHOJIOTHHU HeopraH. BemecTB. - Kemeposo : Kys3I'TyY, 2012. - 33 c. - URL:
http://library.kuzstu.ru/meto.php?n=2125. - TeKCT : HETIOCPEACTBEHHEIN + SJIEKTPOHHBIM.

3. Yenckas, B. B. KuneTuka XMMHYECKHUX pPeakiuii. XUMHUYECKOE PABHOBECHE : METOOUYECKUE
yKa3aHus K 1abopaTopHON paboTe Mo AucCHUIIMHAM «XuMusai» u «O0mas 1 HeopraHudecKas XUMUS» OIS
CTYLEHTOB MHKEHEPHO-TEXHUYECKUX CIIeIIMaIbHOCTEeH U HapaBIeHU 0YHOU U 3a04HOM popm obyuenus / B.
B.Yenckas, E. B. llanko ; ®T'BOY BIIO «Ky36ac. roc. Texs. yu-T uM. T. ®. I'op6aueBa», Kad. xumuu u
TEXHOJIOTUM HeopraH. BemecTB. - Kemeposo : Ky3I'TyY, 2012. - 16 c. - URL:
http://library.kuzstu.ru/meto.php?n=2594. - TeKCT : HETIOCPEACTBEHHEIN + STTEKTPOHHBIM.

4. PacTBODH : METONMYECKUE YKA3aHUS OIS CAMOCTOSTENbHOM PabOTH M KOHTPOJS 3HAHUH 110
pucnuninuHaMm «Xumus» U «O0mas ¥ HeopraHWYecKas XUMHUSA» OIS CTYOEeHTOB | Kypca MHXKeHepHO-
TEXHUYECKHUX CIIeIMaNbHOCTEN U HAPABIEHUHN OYHOM ¥ 3a04HON (HopM obydeHus: /| MUHUCTEPCTBO HAYKH U
BrIcITero obpa3oBanus Poccuiickoit ®emeparun, ®I'BEOY BIIO «Kys6ac. roc. TexH. yu-T uM. T. ®. T'opbaueBa»,

Kad. xumMuu, TeXHOIOTUYM HEopraH. Belle 1.: JI. JI. Ilpunenckas, E. B. lTanko, K. B.
MeseHnneB. - KemepoBo : U Ty, 2013. - 21 c¢. - URL:
1621533941
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http://library.kuzstu.ru/meto.php?n=3312. - TeKCT : HEOCPEACTBEHHEIN + SJI€KTPOHHBIN.

6.4 IIpodeccuonanbHble 0a3bl JaHHBIX H HHPOPMATHOHHEBIE CIIPABOYHEBIE CHCTEMbI

1. OnektpoHHas 6MGIMOTEUHAsE CUCTEMa «YHUBepCUTETCKast 6ubmroTeka oHmaiu» http://biblioclub.ru/

2. DNeKTpoHHas OubnuoTeuHas cucreMa «JlaHb» http://e.lanbook.com

3. dnekrponHas 6ubnuoreka Ky3I'TY https:/library kuzstu.ru/index.php/punkt-2/podrazdel-21

4. JdnexTpoHHas OGubauoTeka HOBOCHOMPCKOTO TOCYyHAPCTBEHHOTO TEXHMYECKOT0 YHHUBEPCUTETA
https://clck.ru/UoXpv

5. Hayunasa 9NIeKTPOHHAA bubnuoTtexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

6. HauroHanbHas 9/eKTpoHHAs 6ubmuoreka https://rusneb.ru/

6.5 Ilepuognueckue U3TaHUA

1. XKypHan HeopraHu4ecKol XUMUHM : XKypHan hitps://eivis.ru/browse/publication/79286
2. XKypnan o0mie# xumuy : XKypHan https://eivis.ru/browse/publication/79287

3. KypHaJ NpUKIafHOM XUMUH : XKypHan hitps://eivis.ru/browse/publication/79366

4. KoopouHaloHHas XUMUS : KypHAaI

5. Vcmexu xumuu : 0030pHBIN XKypHAaI o xuMuu https://eivis.ru/browse/publication/80269

6. Xumus u xKu3sb - XXI BeK : HayYHO-IIONYIAPHEIN KypHa https://eivis.ru/browse/publication/156546

7 IlepeueHb pecypcoB HHGPOPMaNMOHHO-TEIEKOMMYHHUKAIIHOHHOH ceTH « AHTEepHeT»

3UOC KyaI'TY:

1. Onektponnas 6ubnmorexa Ky3['TY. - TeKCT: 37neKTPOHHHI // HayuyHo-TeXxHUYeCKas OubnuoTeka
Kys6acckoro rocyiapCTBEHHOT0 TEXHUYECKOT0 yHUBepcuteTa uM. T. @, 'opbayesa : caiiT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEI.

2. IMoptan.Ky3I'TY : ABTomaTu3upoBanHas MHpopmanuronnas Cuctema (AUC) : [caiit] / Ky3bacckuit
TOCyJapCTBEHHHIM TexHu4Yeckuil yuupepcutet uM. T. ®. T'opbaueBa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum moctyna: mjisi aBTOpuU3. oIb30BaTeNel. - TeKCT: 3IeKTPOHHBIM.

3. dnekTpoHHOE o0y4enue : [caiiT] / Ky30acckuil rocynapCTBEHHEIH TEXHUYECKUN YHUBEPCUTET UM. T.
®. T'opbaueBa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum gocTyma: A aBTOPHU3.
nonb3oBaTeneit Ky3I'TY. - TeKCT: 371eKTPOHHEI.

8 MeToguuecKHe yKa3aHHUS 151 00YJAIOMINUXCsI IO OCBOCHUIO TUCIHIUIHHBI "XuMus"

CamocTosiTenbHasi pabora obOydyamwmierocs SBISETCS 4YaCTbi0 ero y4eGHOM HESATENbHOCTU U
OpraHU3yeTCs CJIemyoImuM 00pa3oM:

1. lo Hayasa OCBOEHUS OUCLMILIUHBI 00y4alomeMycss He0OX0OUMO 03HAKOMHUTHCS C COfepKaHUuEeM
paboueit MporpaMMbl JUCHUIIIUHEI (MOAYJIS), B TOM YHUCIIE:

- C pe3ynmbTaTaMu 00yYeHuUs [0 QUCLUIIINHE;

- CO CTPYKTYpOIi U Coflep:KaHNEM OUCIUIIIIAHEL;

- C TepeyHeM OCHOBHOM, HOTOJHUTENIHHOW, METOOUYECKON JIUTEPATYPH, MPodecCHoHaNbHEX 0a3
OAHHBIX ¥ MHQOPMAIMOHHKIX CIPAaBOYHHEIX CHUCTEM, a TaKXe MEePUONNUYECKUX M3NaHUM, WCIIONTh30BaHUE
KOTOPHIX HEOOX0MUMO IIPY U3YYEHUH OUCLUIIUHEL

2. B mepuon oCBOeHHUS OUCHUNIAHE 00y4alomuicsa OCYIeCTBISET CaMOCTOSITENIbHYI0 pabory,
BKJTIOYAIOIIYIO:

- IOATOTOBKY U 0(pOPMIIEHNE OTUETOB IO JTabopaTopHHIM paboTam;

- IOATOTOBKY K TEKYIeMy KOHTPOJIIO YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTeCTalluH.

B cnyuae 3aTpygHEHUH, BOZHMKAIOUIMX P BHITOTHEHUYM CAMOCTOSITEIBHON paboTh, 00yJaromeMycs
Heo0XoguMo 00PaTUTHCS 3a KOHCYNbTALMEW K IeJarorudeckoMy paboTHUKY. [Iepuoabl MPOBENEHUS
KOHCY/IbTallu#l yCTAHABNIMBAIOTCS B PACIIMCAHUY KOHCY/IbTallui.

9 IlepeyeHb HHPOPMANHUOHHBIX TEXHOJIOTHH, HCHOJIB3yeMbIX HPH OCYIIECTBIICEHHH
ofpa3oBaTeJIbHOr0 Imponecca mo JUcCHUIUIHHE "XHuMHA", BKIOYasi MepedeHb NPOrpaMMHOIO
obecneueHHns: 1 HHPOPMaNHOHHBIX CHIPAaBOYHBIX CHCTEM

s u3ydeHus: QUCLUIIIMHEL MOXKET HUCIIO0Ib30BaThCs CIIEAYIONIee IPOrpaMMHOe 00eCIeueHue:
1. Mozilla Firefox
2. Google Chrome |||I I"l |II|
1621533941
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3. 7-zip

4. Microsoft Windows

5. ESET NOD32 Smart Security Business Edition
6. Kaspersky Endpoint Security

7. Bpay3ep CryTHUK

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH [JIsi OCYIIECTBJIEHHSHA
00pa30BaTeILHOI0 Mpolecca M0 JTHCHHIUTHHE "Xumusa'

s ocyimecTBiIeHusT 00pa30BaTENbHOTO MPOIECCa M0 AUCUUIIIMHE MPEJYCMOTPEHH CIelHaIbHEIE
TIOMEIIeHUs:

1. YueOGHbIE aynUTOPUY [/ IPOBEOEHUS 3aHATUHN JIEKIIMOHHOTO THUIIA, 3aHATUN CEMHHAPCKOTO THUIIA,
TPYIMIOBLIX KOHCYNbTAIMK U (MIHM) MHAUBUAYaTbHOW PAabOTE 00yYaIOIIMXCs C Mefaroru4ecKuM paboTHUKOM,
OCHallleHHEIe yueOHOoU Mebelnbio (CToIaMu, CTYIbSIMU), MEJTOBOY U (MIH) MapKepPHO! HOCKOM, 000pynoBaHUEM
IJIS1 IEMOHCTPALUY CIIaNI0B.

2. TloMelneHusT OIS CaMOCTOSITENbHOM paboTH 00Y4YalOIIMXCS, OCHAIleHHBEE y4eOHOUH Mebesbio
(cTomaMu, CTynbSIMU), KOMIILBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO IIOAKIIIOUEHUS K CeTH «HTEpHET» U
o0ecrieyeHreM JOCTYIIA B 3IEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBaTensHyio cpeny KysI'TY.

3. Cnenuanu3upoBaHHEIE ayAUTOPUH s PAOOTHI C XUMUYECKOH TIOCYHON U PEAKTUBAMH.

11 Anbie cBegeHus U (UIM) MaTepHUaIbI

1. O6pa30BaTeNbHEIN TPOIECC OCYLIECTBIASETCS C MCIOJIb30BAaHUEM KaK TPAAUIMOHHBIX TaK M
COBPEMEHHEIX MHTePAKTHBHBIX TEXHOIIOTHH.

B paMKax ayIUTOPHBIX 3aHSATUN MPUMEHSIOTCS CEAYIONe HHTePAKTUBHEIE METOMIH:

- pa360op KOHKPETHHIX TPHMEPOB;

- MyIbTUMENUHAHAS IPEe3€HTALU.

2. HpOBeI[eHI/Ie TPYIIOBEIX U MHOWUBUAYAJIBHBIX KOHCYJ'IBTaI_II/Iﬁ OCyLIECTBJIIETCA B COOTBETCTBUU C
pacmucaHueM KOHCYJIbTAIlU{ MO TeMaM, 3asBJIeHHHIM B paGoyell ImporpaMMe AUCLHUIIJINHEL, B MEPUON
OCBOEHUS NUCLUIIIMHEL U IIepef IPOMeXyTOYHOU aTTecTaluell C yueTOM Pe3yJIbTaTOB TEKyIIero KOHTPOJIS.

1621533941
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