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1 IlepeyeHb MIAHHPYEMbIX PEe3Y/IbTAaTOB O0YYEHH IO TUCHHIIIHHE "XUMHS", COOTHECEHHBIX
C IJIaHHPyeMBIMH pe3y/IbTaTaMi OCBOEHHsI 00pa30BaTe/IbHOM MPOrPaMMBI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

YHUBEPCAIBbHEIX KOMIIETEHITUN:

YK-1 - Crioco6GeH OCyIIeCTBIATh NOUCK, KDUTUYECKUY aHATIN3 U CUHTe3 UH(GOPMAIK, IPUMEHITh

CHCTEMHBIN NTOAXO[ IJIS1 PelleHus IOCTaBIeHHIX 3a1ay

Pe3yabTaThl OOYy4YEHHS IO AUCHUIIIHHE ONPEeISIOTCS HHIUKATOPaMH TOCTHXKEHUS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Vicnonb3yeT 3HaHUE XMMUY IPOCTHIX BELIECTB U COeNUHEHNH B PEIIeHUH II0CTaBIeHHbIX 3a0ad
Pe3ynbTaThl 00y4eHUs N0 JUCHUIUIHHE:

3HaTh: OCHOBHEIE 3aKOHBE XMMHUYECKOYW TepPMONWHAMUKM U KMHETHKH, CBOWCTBA PaCTBOPOB, TEOPHUIO
37IEKTPOIUTUYECKON AUCCOUMAINY, OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE, SJIEKTPOXUMUYECKNE IPOLECCH U
XUMHUYECKHe CBOMCTBA 9JIEMEHTOB IEPHUONUYECKOM CUCTEME;

YMeTb: caMOCTOSITENILHO aHANKW3UPOBAaTh XUMUYECKNe IIPOLIECCH], COCTABNIATh YPaBHEHUS Peakluil,
BBEIIIOJIHATE HEOOXOMUMEIE PACUEeTHl, II0JIh30BAThCH CIIPABOYHOM JIUTEPATYPOH;

BrnameTr: OCHOBHEIME NIpHEMaM{ IPOBeAeHUS (DUIUKO-XUMUUYECKUX HM3MepPeHHH; CI0COOHOCTHIO
HaXO[OUTh ONTUMAJILHEIM IOAXON K PEeLIeHWI0 XUMHUYEeCKUX 3afad.

2 Mecro gucuumnebl "Xumus" B crpykrype OIIOII 6akaiaBpuaTa

I 0CBOEHUS NUCUUIIIMHE HEOOXOMUMO BIaieTh 3HAHUSIMM YMEHUSIMH, HaBHIKaMHU, TIOYYEHHEIMHU B
paMKax cpemHero o6miero o6pa3oBaHUS ¥ (MJIH) CPEOHEro CIeIHalabHOTO ¥ (MIX) HOIOTHUTEILHOTO
npodeccroHanbHOTO 00Pa30BaAHMS.

[7s 0CBOEHUS NUCLUHUIIIMHE HEOOXOOUMEl 3HAHUS YMEHUS, HAaBEIKK ¥ (MJTM) OIBIT MPOQeCCHOHANbHON
LesATeIbHOCTY, IIOyYeHHEIe B PaMKaX U3y4eHUs CIeNyIOUUX IUCLIUIIINH:

MaTeMaTuKa.

B o6macTu MaTEMATHUKU: - COCTABIIEHHUE U PellleHre NTMHENHBIX YPaBHEeHUH.

Oucuunnuua BXoguT B Bbnok 1 «ucuunnuuael (Mmopynu)» OIIOII. Llens OUCUUNIUHEL - MOIy4YeHUE
00y4aroIUMUCS 3HaHWM, YMEHUH, HaBEHIKOB U (MJIX) OIBITA IPO(GEeCCHOHATPHON OeITeNbHOCTH, He0OX0IUMEIX
st GOpMUPOBaHUS KOMIIETEHINH, YKa3aHHBIX B IyHKTeE 1.

3 O0beM AUCHUIUIHHBI "XHMHs" B 3aYeTHBIX €IHHHIIAX C YKa3aHHEeM KOJHYeCTBa
aKaJieMHYEeCKHX 9aCOB, BbII€/ICHHBIX HA KOHTAKTHYIO0 Pa00Ty 00yJalOmMUXCsi C IpenogaBaTeaeM (1o
BHJIaM 3aHSITHI) U Ha CAaMOCTOSITE/ILHYIO Pa00OTy 00yJarOIIUXCs

O61mast TPyOOeMKOCTh OQUCIUILIMHE "XuMus" coCTaBnsgeT 3 3a4eTHHIX emuHuUIEl, 108 gacos.

KomuuecTBO 4aCcoB
09 |3®]| 030

®opma 00y4eHUs1

Kypc 1/Cemectp 1
Bcero yacos 108

KonTakTHast pabGoTa 00yJaromuXxcsi ¢ IpenogaBaTeieM (o BUAAM y4eOHBIX
3aHsATHH):

AynuropHas paborta
Jlexkyuu 16
JlabopamopHvle 3aHamus 16
IIpakmuyecKue 3aHsmus

BHeaynutopHas pabora

HHousudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udvl yuyebHol OeamenbHocmu
CamocrosiTeibHasi paboTa 76
dopMa NPOMeKYTOYHOH aTTeCTAlHH 3a4eT




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

4.1. JIeKIHOHHbIC 3aHATHSA

Pa3zgen gucCIunnuHe], TEMEL J'IeKL[I/II;I " UX cofepxKaHue prJIOGMKOCTB B

Yacax

(0]

30

030

Pazgen 1. TeopeTuueckue 0OCHOBBI XMMHH

TeMa Ne 1. OcHOBHEBIE TOHATHS U 3aKOHBI XUMHH. 2

Knaccudukauus BemecTB. [Ipegmer xuMuu. OCHOBHBIE CBOWCTBa M Kiaccuukauums
BemecTB. OCHOBHBIE 3aKOHBI XUMUHU. TUIH XUMUYECKUX PeakIui. XUMU4YeCKNe CUCTEMH U
UX Pa3HOBUAHOCTH

Pa3pgen 2. XumMuuecKasi TEpMOIUHAMHUKA M KHHETHKA

Tema Ne 2. XumMH4yecKasi TepMOJHHaAMHKa. 2

3agauyu XUMUYEeCKOM TepMOOUHAMUKU. TUIE CHCTEM. YCJIOBUS CYLIECTBOBAHUS CUCTEM.
®a3oBre paBHOBecUs. [lepBHM 3aKOH TepMOOMHAMUKU. JHEPTeTUKA XUMHUYECKUX
npoueccoB (TepmoxuMusi). 3akoH ['ecca u TennoBol 3¢dekT peaknuu (3HTanbnusA). Bropoi
3aKOH TepMOIMHaMUKU. JHTponus. HanpasneHue IPOoTeKaHUs IIPOIECCOB.

TeMa Ne 3. XuMHYecKasi KHHETHKa. 2

daxTopH, BIMAKOMYNE Ha CKOPOCTh XUMUYECKOH peakIuu. 3aBUCHUMOCTb CKOPOCTHU
TOMOTEHHBIX peakKIui 0T KOHIeHTpaluu. KoHcTaHTa CKOPOCTH XUMUYECKOU peakiuu, ee
3aBUCHUMOCTb OT TEMIIePATypHL. fIBNeHUe KaTanu3a. XMMHYEeCKOe paBHOBecHe. [IpuHIun
Jle IllaTtenve. ®akTOPH], BIUAIIINE HA CMEIEHEe DABHOBECUS.

Pa3gen 3. XuMHUYeCKHEe CHCTeMbI

TeMma Ne 4. PacTBOPBI. 2

Croco0r! BEIpaXKeHUsT KOHIIEHTpaui. KonmuraTiuBHble CBOMCTBA pa30aBIeHHHIX PACTBOPOB.
Hasmenue napa pacteopa. OCMOTHYECKOE aByieHue. 3aMep3aHue U KUIIEHNE PACTBOPOB.

Tema Ne 5. CBOMCTBa BOTHbBIE PAaCTBOPLI 3JIEKTPOIUTOB. 2

Teopus 3MeKTPONUTUYECKON AUCCOIMAlUU. PAacTBOPHI Cl1abbIX 371€KTPOIUTOB. [[MCCOoIaIus
KHCJIOT, OCHOBAHUU M COJie B BOOHBEIX pacTBopax. [luccouunanus BOAb. BomopomHBIN
moka3aTenb. IIpou3BemeHue pacTBopuMocTu. OOMEeHHBIE pPeaKLUM B pacTBOpax
9JIeKTPONUTOB. ['maponu3 coneid. COBMECTHHIM THAPOIU3.

Tema Ne 6. OKMCIUTE/TLHO-BOCCTAHOBHUTE/IbHBIE PEaKIINH. 2

[IporHo3upoBaHue OKHUCIUTENBHEIX M BOCCTAHOBUTEIILHBEIX CBOMCTB. Kmaccubukamus
OKHUCJIUTENbHO-BOCCTAHOBUTENBHEIX peakuuu. CocrtaBneHue ypaBHeHud OBP. Metopn
3JIeKTPOHHOTO GanaHca. MeToj 3JeKTOPHHO-MOHHBIX HOJypeaknuii. HampaBneHue
CaMOIIPOM3BOIPHOW OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHEIX PEaKITHH.

Pazgen 4. JjIeKTpoxuMHYeCKHe MPONeCcChl

Tema No 7. O6uue 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKHUX IPOIIECCOB. DJIEKTPORHEIE |2

noTeHUuansl. MexaHu3M BO3HUKHOBEHUS 9JIEKTPOOHBIX IIOTEHIIXAJIOB U OIIPEenesieHrne ux
BeNIMYUH. XUMUYECKHE HCTOUYHUKU 9JIEKTPHUYECKOIro TOKa. 3HeKTpOHBI/I}KyH.laH cuia.
HpI/IMeHeHI/Ie XMMHUYEeCKUX UCTOYHHUKOB TOKa.

Tema Ne 8. Koppo3us u 3aniuTa MeTaUIOB. 2

XuMu4eckas U 3JIeKTPOXUMHUYECKast KOPpo3us. Poyib BOOH B IpoIlecce KOPPO3uu. MeTOmE!
3aMUTEL OT KOPPO3UU. JJIEKTPOIH3. XapaKTep XUMHUYECKHUX [pPEeBPALIeHUN NpPH
3MeKTpo3e. 3aKOHHI 3JeKTponu3a. [IpuMeHeHrEe 3JIeKTPOJIH3a.

HUroro 16

4.2, JIabopaTopHBIE 3aHATHSA

HaumeHnoBaHme paGoTEI TpymoeMKoOCTs B
Yacax
00 |30 (030

Pa3pgen 1. TeopeTnyeckue OCHOBbI XUMHUH

[N

JTabopatopHas pabora Ne 1. Tema: TexHuka Oe3omacHOCTH. IIpaBuna paboTH B
XUMHUYECKO¥ abopaTopun. Kmaccudukauus ¥ HOMEHKIATypa HEOPraHUYeCKHUX BEIIeCTB.




Pa3spgen 2. XumMu4yecKasi TEpMOIUHAMHUKA M KHHETHKA

Jla6opaTopHas pabora Ne 2. Tema: Vi3aMepeHue TEPMOAMHAMUYECKUX XapPaKTEPUCTUK|2
XUMHYECKUX IIPOIIeCCOB

JlabopatopHas pa6ora Ne 3. Tema: KuHeTHKa XMMUYECKHUX pPeakUui. XuMudeckoe|2
paBHOBecue. 3amuTa 1abopaTOpHEX padoT.

Pa3gen 3. XuMHUYeCKHEe CHCTEeMbI

JTaGopaTopHas padota Ne 4. Tema: IIpuroToBIeHHE PACTBOPOB 3a0aHHOM KOHIIEHTpAIlUKY |2
Jla6opaTtopHas pa6ota Ne 5. Tema: CBoiicTBa pacTBOPOB 3/IeKTPONUTOB. HampaBnenue|2
WOHHBIX peakuui. ['ugponus comei.

JTaGopaTopHas padoTta Ne 6. Tema: OKHCIUTENBHO-BOCCTAHOBUTENLHEIE PEAKIIHH. 2
Pazgen 4. JjIeKTpoxuMHYeCKHe MPOneCcChl

JlabopatopHasi pab6ora Ne 7. Tema: I'anbBaHMuYeckue 3neMeHTH. HampaBnenwue|l
OKHCJIUTETLHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB.

JTabopartopHuas pabora Ne 8. Tema: I1eKTPOIU3 BOOHEX PACTBOPOB.

JlaGopaTopHast padota Ne 9. Tema: Koppo3ust MeTasnos.

Hroro 16

4.3 CamocTosiTeIbHasA pa60’ra CTYOdEeHTa U llepevYeHb y‘-[eﬁHO-MeTOI[H‘-IeCKOl"O o0ecreYeHusS
oJIsA CaMOCTOSITe IbHOU paﬁOTLI Oﬁy‘IaIOIJ.IHXCH 0 THCIIHIIVINHEe

Bupg CPC

Yacax

TpymoeMKOCT:L B

0o |30

030

O3HakOMJIeHHEe C pe3yjabTaTaMu OO0y4YeHUS [0 OUCLUININHE, CTPYKTypoi u(l0
comepxKaHueM OUCLUIIINHLL, IIePeYHEM OCHOBHOM, IOMOJHUTENBHOM, METOOUYECKOMN
MUTEpPaTypH, IpodheCcCHOHaNbHbX 0a3 MaHHBIX ¥ HHPOPMAIMOHHEIX CIPaBOYHHIX
CHCTEM, a TaKXe IIEPUOANYECKUMU U3NaHUSIMU

IMoproroBka u 0GoOpMIIEHHE 0TYETOB 10 TaO0PaTOPHHIM paboTam 30
[ToproroBka K TEKYIIEeMy KOHTPOJIIO YCIEBAEMOCTH U IIPOMEXKYTOYHOHN aTTeCTAIluu 36
Hroro 76

5 ®OH[ OLEHOYHBIX CPEACTB [JIsi MPOBEeNeHHsI MPOMEXKYTOYHOH aTTeCTAllHH 00yJaI0IIHXCs
Mo JUCHUIUIHHE "XuMus"

5.1 ITacnopt ¢oHAA OIIEHOYHBIX CPENCTB

dopmal(mrl)
TEKYIIEero
KOHTPOJSA

KoMnertenmuu,
dbopmupyemrie B
pe3ynbTarTe
OCBOEHHUSHA
OUCHUIIUHE
(Mopyns)

Nuagukatop(®l)
OOCTHUXEHHUSI
KOMIIETEHIIUHU

Pe3yanaTLI 06y‘{6HI/I$[ II0 OUCLUIIIINHE
(mMomyo)

YpoBeHb




3amuTta oTyeToB|YK-1

Hcnone3yer

3HaTh OCHOBHBEIE 3aKOHH XUMUYECKOU

Bricokun

oo 3HAaHUE XUMHUHU|TEPMOOUHAMWUKYA U KWHETHUKHU, CBOMCTBA|U U
n1a6opaTOpPHHM IIPOCTHIX BEIIECTB|PacTBOPOB, TEOPUIO 3JEKTPOIUTUYECKOHR|CPeqHUH
paboTam, U COENUHEHUU|IUCCOLMALUH, OKHUCIHUTENBHO-
TECTUPOBAHUE OISl pelleHH s BOCCTAHOBUTEIbHEIE, 3TIEKTPOXUMUYIECKUE

MOCTaBIeHHHX|IPONECCH ¥ XUMHUYEeCKHe CBONCTBA
3agayd 37IEMEHTOB IIE€PUONUYECKON CHCTEeMBI
YMeTh caMOCTOSITeNIbHO aHAU3UPOBaTh
XUMHUYeCKUe IIPOLEeCCH, COCTaBIATh
ypaBHEHUS peaKUUU, BHIOJHATH
HeoOXOQUMEIe pacyeThl, II0JIb30BaThCH
CIIPaBOYHOY JIUTEPATYPOU

BnageTs OCHOBHBIMHU IIpUeMaMu
IPOBENEeHUST GU3UKO-XUMHUUECKUX
U3MepeHul; CIoCOOHOCThI0O HAXOOUTH
ONTHUMAlbHHN MNOOXON K peUleHUIo
XUMUYECKUX 3amad

Buicoku# YPOBEHB pe3yiabTaTOB OﬁquHHﬂ - 3HaHHus, YMEHHNA U HAaBBIKM COOTHOCATCA C MHOUKATOPaMu
OOCTHUXKEHUA KOMIIETEHIINY, PEKOMEHIOBaHHEIE OLIEHKH: OTJIIMYHO; XOPOIIIO; 3a4YTEHO.

Cpemmifl YPOBEeHb DPe3y/JIbTaTOB oﬁyqe}mﬂ - 3HaHHus, YMEHHUA ¥ HAaBBIKM COOTHOCATCS C MHOUKATOPaMu
OOCTUXKEHUSA KOMIIETEHIINY, DEKOMEHOOBAaHHBIE OLI€HKH!: XOPOIIO; YAOBJIETBOPUTEJIBHO; 3a4TEHO.

Huskun YPOBEHBb Pe3yI1bTaTOB oﬁyqemm - 3HAaHWs, YMEHUA U HaBBIKA HE COOTHOCATCA C MHOUKaTOPaMHU
OOCTUXKEHUSA KOMIIETEHIINHY, OLIEHUBAETCA HEYJOBJIETBOPUTEJIbHO UJIX HE 3a4YTEHO.

5.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUsI WIH HHBIE MaTepHaIbl

Texymmit KOHTPOJb YCIIEBAEMOCTH ¥ ITPOMEKYTOUYHAS aTTECTALUS 00yJaOIIUXCsS MOTYT IPOBOJUTHCS
KaK NPYU HENMOCPENCTBEHHOM B3aMMOAEWCTBUHU NEHNarOTM4YeCcKOro paboTHHWKA C 00yYalOUIMMUCS, TaK U C
ucnons3zoBanueM pecypcos IMOC KysI'TY, B ToM YucClIe CHHXPOHHOTO ¥ (MJIH) @CHUHXPOHHOTO
B3aUMOJENCTBUS IIOCPenNCTBOM ceTH «HHTepHeT».

5.2.1. OueHOYHBIE CPEACTBA IPH TEKYIIEM KOHTPOJIE

TecTupoBaHue (B TOM YHCJIe KOMILIOTEPHOE)

[Tpu mpoBefeHUM TECTUPOBAHUS 00yYaOIUMCs HEOOXOOUMO OTBETUTh Ha 20 TECTOBHIX BOIPOCOB.

Hampuwmep:
Pa3pgen 1
1. OJZ[I/IHaKOBy'IO BBICIIIYIO CTEII€Hb OKUCJIEHUSA B COEUHEHUAX IIPOABIIAIOT
a)ZnuCr; 6)SiuB; B)FeumMn; T1)PuAs.

2. CreneHs okuclieHUsd +3 a30T NMPOSABISET B KaXKIOM U3 OBYX BEIIECTB:

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

3. K 0OCHOBHHIM 3aKOHAM XWMWH OTHOCSITCS

a) 3aKOH COXpaHEHUs MacCCHl;

0) 3aKOH BCEMMPHOTO TATOTEHHUS;

B) 3akoH [I.11. MeHpeneena;

T') 3aKOH ABOTajpo;

I) 3aKOH ApXUMefa;

e) 3akoH Kyrnona.

3a KaXObIU ITPaBUIBHO MaHHBIN OTBET 00yYaIOMIUNCS oaydaeT 5 6aios.

Pa3gen 2

1. Xumuueckoe paBHoBecue B cucreme C,H,, (r) @ C,H, (r) + H, (r) - Q MOXHO CMECTUTb B CTOPOHY
TIPONYKTOB peakLuu

a) TIOBHILIIEHWEM TeMIIePaTyphl U NOBHILIEHUEM [JaBlIeHUS;

0) IOBHIIIEHNEM TEMIIEPATYPH U TIOHUKEHUEM [JABIIEHUS;

B) IOHUKEHUEM TeMIIepaTypPHl U MOBHIIIEHNEM [aBIEHUS;

T') TOHUXKEHNEM TeMIIepaTypPhHl ¥ ITOHUKEHNEM [aBlIeHHUS.

2. [la¥iTe ompeneNieHNe CKOPOCTH XUMUYECKOM PEaKLIHUH ...

a) OHa SIBJIIETCS 9KCTEHCUBHON XapaKTEPUCTUKON CHCTEMEI;

0) oHa SBJIIETCSI MHTEHCUBHOW XapaKTePUCTUKOM CHCTEMEL;

B) ee U3MEeHEHNe He 3aBUCUT OT IyTH IIPOIIECCa;

T) [ Hee ompenesneHkl Bce mapaMmeTpsl (P,V,T) cocTostHuS.

3. OnpepenuTe CTAaHOAPTHYIO sHTanpnuio obpasoBanus C,H.OH(x), ecu cTaHOApTHHE SHTAJIBIIUU
CropaHus yriepona, Bomopopa u sTaHona npu 298 K cooTBeTcTBEHHO paBHH: -393; -286 u -1366 K[1K/MOJb.



BBequTe OTBET IIENIBIM YHCJIOM C YKa3aHMeM 3HaKa BeJIMYUHE 6e3 mpobesa i 6e3 yKa3aHUs pa3MepPHOCTH.

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

Pa3pen 3

1. AToM ceprl UMEET OTPUIIATEHHYIO CTEIIEHb OKHUCIIEHUS B COeIUHEHUH.

a) SCl; ©6)FeS,; B) SO, T1)SF,.

2. OcMoTHYECKOE IaBIeHHe PacTBOpa, comepxkairero 45 r rmoko3s B 200 cm® mpu 298 K, paBHo (kI1a):

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

3. PactBopw anekTponuTtoB. CokpaméHHoe WOHHOE ypaBHeHue 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 KaxXObIi TPABUIBHO MaHHBINA OTBET 00yYAIOIIUNCS oaydaeT 5 Oaios.

Pa3gen 4

1. Tlpu 37eKTPOIN3e KaKUX COMM Ha aHOJe BHIAENTUTCS KACITOPOI:

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

2. PacmomnoxuTe MeTasbl B IOPSAOKE YMEHbIIEHUS X 3IeKTPONHEIX TOTEHIINAIOB.

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

3. Kakue UCTOYHVUKY TOKA UCIIONIb3YIOT B @BTOMOOUIIAX?

a) aKKyMYJISaTODEL; a) XJIOpUL KaJug; 06) GoT097MEeMEHTH; B) CYXHUE 3JIEMEHTEH; T)
TEPMO3JIEMEHTHI.
3a KaXObIU ITPABUIBHO MaHHBIN OTBET 00yYAIOMIUNCS oay4YaeT 5 6aios.
KonmuuecTBo 6anmoB 0...64 65...74 75...84 85...100
[lIkana oneHUBaHUS HeynosneTBOopuUTEIHHO YnoBneTBOPUTENHHO Xoporo OTIUYHO
He 3auteno 3ayTeHo

3amuTa 0TYETOB IO JIa00opaTOpHBIM padoTam

[Tpu 3aImuTe O0TYETOB IO TabopaTOPHHM paboTaM, IPEeOyCMOTPEHHHM B pa3merne 4, o0ydaiomuecs
OOJIKHEl IPEJICTAaBUTh BHIIIOJHEHHBIE U 0OPMJIEHHBIE OTUETH 0 JJaGopaTOPHLIM paboTaM U OTBETHUThH Ha 2
BONIpOCa IO KaxXxpgoMmy ordeTy. OT4eT mo Kaxpmo# ymabopaTopHON paboTe HONXKEH MMETh CIIeAYOLIYIo
CTPYKTYDY:

1. TuTynBHEBIR TUCT O 06pasIy.

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

3. OcHOBHBIE pacyeTHEIE HOPMYIIHI C 06513aTENIbHLIM MTOSICHEHUEM BEJTUYUH,

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

5. BeiBO[ 10 Tab0paTOpHOH paboTe.

ITepedyeHb BOMPOCOB, BHIHOCHMEIX Ha 3AIMUTy OTYeTa IO labopaTOpHHEM paGoTaM HMpPUBENEH B
METONMYECKUX yKa3aHusax. Kpome Toro, o0ydyamumecs OOJKHHL BIaLeTh MAaTEPUAIOM, IPEACTaBIEHHLIM B
oTyeTax mo 1abopaTopHEIM paboTaM, U CiOCOOHEI 0O0CHOBATH BCE IPUHSTEHIE PEIIEHUS.

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

Pa3gen 1

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

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

3. B kakux cny4asx HaOMONAIOTCA OTKIOHEHUS OT 3aKOHA COXPAHEHUST MaCCHI?

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

5. UTo moKa3biBaeT XUMHUYECKOe YpaBHEHUE?

Pa3gen 2

1. Kakue ycrnoBus COCTOSIHUSI 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 TEMIIEPATYPEI?

5. YTo Takoe KMHETNYECKOE YPaBHEHUE?

Pazpgen 3

1. [ToxaxuTe Kak B3aumocsizaubl pH, pOH, pK.

2. Kakasi 3aBUCUMOCTD CYLIECTBYET MeXOY 3apsiioM U pa3MepaMy KaTHOHA U ero CIIOCOOHOCTHIO K
TAOPONU3Y?

3. Xummyeckue coeguHenus HBr, HI, H,S u NH, apngioTcs TUNHYHBIME BOCCTAHOBUTENIMU. MOTyT 1
OHU B3aMMOJIEHCTBOBATh MEXKAY C000ii? [[aliTe MOTHBHPOBAHHEIM OTBET.



4. OxapakTepu3yiiTe KOHI€HTPUPOBaHHEIE, pa30aBiIeHHEIE, HACHINEHHEE, HEHACHIIEHHHE U
nepecHeHHbEe PACTBOPE. Kak M3MeHSIeTCS COCTOSIHME PacTBOpa IIpU W3MeHeHHU TeMiepartyph? [Ipu
U3MEHEHUY [aBleHus?

5. Kako# npouecc Ha3bBaeTCs 3J1€KTPOJIUTUYECKOU fucconuauuei? Hanumute MOJIeKynIsIpHbEE U
VOHHO-MOJIeKyJIsIPDHEIE YPaBHEHUS PeaKIUn:

Na,S + FeSO, — ...

Pa3gen 4

1. B 4eMm oTnuYKe 3EKTPOXUMHUYECKON KOPPO3UHU OT XUMHUUeCKOWH? Kakue CymeCTBYIOT METOJEI
3aIMUTH METAJJIOB 0T KOPPO3UU?

2. TloueMy XMMHUYECKHU YUCTOE XKeJIe30 SBIAETCS 00ee CTOMKUM IPOTUB KOPPO3UH, UYeM TEXHIUUYECKOE
Xenes3o0?

3. B 4eM oTnIMuus NpOLIeccoB 3JIEKTPONIN3a C PACTBOPUMBIM ¥ HEPaCTBOPUMEIM aHOLaMU?

4. YTo Ha3bIBaETCA 37E€KTPONHEIM NoTeHI[nanoM? Kak oH BO3HUKaEeT?

5. Kak 6ymeT mpoTekaTh KOPPO3Us Keje3a, MOKPLITOTO MarHWeM, B KUCJIOW CpPefe ¥ BO BIIaKHOM
BO3[yXe IIPU HapyIUeHWH LIeJIOCTHOCTU MOKPHTUA? COCTaBUTh YPaBHEHUs 3JIEKTPOJHEIX IIPOLIECCOB, YKa3aTh
THUI IOKPHITUS U IPOLYKTH KOPPO3UHU.

Ins copasku: E°y >y, = -2,37 B; E°" s = -0,44 B

3a KaX[b IPAaBUILHO JaHHHIM 0TBET obyvarmuiicsa nonaydaeT fo 50 6aiioB B 3aBUCUMOCTH OT
NIPaBUJILHOCTH U [IOJTHOTHL J@HHOTO OTBETA.

KonuuecTBo 0ajmoB 0...64 65...74 75...84 85...100
[IIkana olneHUBaHUS HeynosneTBopuTensHO YnoBneTBOPUTENIHHO Xoporo OTNIUYHO
He 3auteno 3a4TeHo

5.2.2 OneHoYHbIEe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

®opMoOI TPOMEXKYTOYHOU aTTeCTallud SBNSETCA 3a4eT, B IIPOIEecce KOTOPOTO OI[eHWBAIOTCH
pe3ynbTaTH O0y4YEHHUS 110 AUCLHUIIMHE U COOTHOCSTCS C YCTAaHOBIEHHHIMH B pabouel mporpaMmme
MHAMKATOPAMU [OOCTUXKEHUS KOMIETEHUWH. VWHCTPYMEHTOM H3MEpPEeHUS pPe3yJabTaTOB O0yYeHHS II0
OUCLUIIINHE SBIISETCS YCTHEINA OTBET 00y4alOIIerocs Ha 2 TEOPETUYECKUX BOMIPOCA, BEIOPAHHEIX CIyYalHBIM
00pa3oM U IpefCcTaBiIeHHe CBOLHOTO OTYETa [0 pe3yIbTaTaM BHIIOJHEHUS 1abopaToOpHLIX paboT, yKa3aHHEIX
B pa3pene 4.

TeopeTuyeckue BOIPOCH:

1. Xumnueckue cucreMrl. CocTossHue cucTeMbl. Kinaccudukaius u yCTONYUBOCTb XUMUUECKUX CUCTEM.
XuMuyeckas peakiis Kak IIPoIiecc, IPOTEKalounii B CUCTEME.

2. 3aKO0H coxpaHeHus sHepruu. [IoHATHE 0 BHYTPEHHEN 9HEPTUH CUCTEMEL TerioTa. Pabora.

3. TennoBo# 9pGHeKT XUMUIECKOH peaknuu. JHTanbnus. CTaHmApTHAS SHTANIbOUSI 00pa30BaHUS
BelleCTB. 3akKoH ['ecca. CnencTeue u3 3akoHa [ecca.

4. JHTponusg KakK Mepa HEeyHNOpALOYEeHHOTO COCTOSHUS CHUCTeM. M3MeHeHUe JHTDPOIUU B
H30JIMPOBAHHBIX XUMUYECKUX CHCTEMax.

5. Oneprusi T'ub6ca. dueprus I'nb66ca obpa3oBaHus BellecTB. HampaBneHrue XUMUYECKUX peaKIUun
HEWU30JIMPOBaHHBIX CHCTEMAX.

6. XuMruueckoe paBHOBecHue. KoHcTanTa paBHoBecus. [Ipunmun Jle-lllaTense

7. [lucnepcHble CUCTeMBL. OMyIbCuU. CycnieH3uu.. KoounHele pacTBOPEL, UX MOJIy4YeHHe.

8. CKOpOCTh XUMHUYECKON PeaKIuy U €€ 3aBUCUMOCTb OT KOHIIEHTpAluu U TeMIepaTyphl. DHeprus
aKTHBalUU.

9. MeTopr! YCKOPEHUS XUMUYECKUX peakiuil. KaTanus roMOreHHBIY U TeTepOreHHbIH. KaTanu3aTopsl.

10. IToustus o pactBopax. CrocoOnl BHpaXeHUs COCTaBa PacTBOPOB. PacTBOPUMOCTL TBEPZHBIX,
JKUOKUX ¥ ra3000pa3HbIX BELIECTB.

11. CoiicTBa pa30aBleHHBIX PACTBOPOB HE3JIEKTPOIUTOB: TOHUXKEHNE HAaBJIeHUS I1apa, MOBHIIIEHNE
TEeMIePaTyPHl KUTIIEHNS U TOHUXKEeHNe TeMIlepaTyphl KpUCTaJIN3aluy pacTBopa. (3akoHsl Payns).

12. Ocmoc. OcmoTHYecKoe faBjeHNe PAacTBOPOB HEINEKTPOIUTOB U 37eKTPOIUTOB. (3aKOHH BaHT-
Todda).

13. HMonHEIE peakIuy B pacTBOpax. [Uoponu3 comnexn.

14. Teopus KUCTIOT ¥ OCHOBAHUW: TEOPHS SJIEKTPOIUTUIECKON OUCCOLUALIUY.

15. Knaccel HeopraHu4eCKUX COeJUHEeHMH: KICIIOThl, OCHOBAHUS, CONU. AMGbOTEepHEIE TUOPOKCULIEL.

16. SnexTpoxumMuyeckas cucreMa. Onpenenenue, KaccubuKranus 3JIeKTPOXUMIUIECKUX IIPOIIECCOB.

17. CocraBneHue ypaBHEHHU OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PeaKIuid. MeTon 371eKTPOHHOIO0
Ganmanca. VIOHHO-3JIEKTPOHHBIN METOA. BiusiHMe cpefbl Ha HapaBlIeHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX



peakmmn

18. OnmeKkTponHEI IOTeHIXaN. [[BOMHON 37IeKTPUYECKU CIIOU Ha TpaHulle pasfena a3 U IpUYUHEL eT0
BO3HMKHOBEHUS. Pa3HOCTh IIOTEHLIKAJIOB U CIIOCOOH €€ n3MepeHus. CTaHOaPTHHI BOLOPONHLINA 3JIEKTPOT U
BOJOPOOHAS IIKasa IOTEHIUAIOB.

19. IToTeHunans MeTaUIM4eCKUX ¥ OKUCIUTEILHO-BOCCTAHOBUTENLHEIX 3JIEKTPONOB. YpaBHeHUe B.
HepucTa. HanpaBneHue 0KHCIUTENBHO-BOCCTAHOBUTEILHEIX NIPOLIECCOB. PaBHOBECHE B 3IEKTPOXUMUYECKUX
CUCTEeMaX.

20. XumMru4ecKue UCTOUYHUKU TOKa. AHOOHBIM M KaTONHBEIM NIPOIECCH. DIEKTPOABUXKYIIAs CHUIIA.
YcTpo#cTBO M npuHIUI PabOTE rajbBaHMYECKUX 37eMeHTOB A. BosnbTa, [Janusna-Axkobu, XK. Jleknmanue.
KucnoTHbIe ¥ IETOYHEIE aKKYMYJIATOPEL.

21. Koppo3us MeTannoB U CIIaBOB. MexaHW3ME KOPPO3UOHHEX HporeccoB. [Tonspusanusg u
Iemospu3alus I0BepPXHOCTU MaTepuaa. XuMuieckas KOppo3us. JJIeKTPoXuMHuiecKass KOppo3us MeTasiioB
Y CILJIaBOB B KUCJIOM Cpefie U B aTMOocdepe BIIakKHOT0 BO3IyXa.

22. MeTop®l 3alIUTH OT KOPPO3UU: JIETHPOBaHUEe, HaHECEHUEe MeTalNndeckux (HeMeTalnudecKux)
MIOKPHITHH, 3TIEKTPOXUMHUYECKUE METONE (aHOOHAS, KaTOgHAs W MPOTEKTOPHAS 3alluTa), MHruOUpOBaHUe
KOpPPO3UH.

23. JNeKTPONIU3 PAcIaBOB ¥ BOOHEIX PACTBOPOB C MHEPTHHIMU U PACTBOPUMEIMU 3JIEKTPOLAMHU.
INocnenoBaTenbHOCTD 371EKTPONHEIX IPOLeccoB. [lepeHanpsikeHne 371eKTPOLa.

Kputepuu oneHuBaHUS:

- IBa TEOPETUYECKUX BOIIPOCA OTBEYEHH B IMIOJTHOM 00beMe 0e3 3aMeUaHUN WK C He3HAUUTETbHBIMU
3aMevaHusIMH, Ha JOTOIHUTEIbHEIE BOIPOCH JaHK MPABUIbHEIE OTBETH], IPH 3TOM O0YYaOIUIWHCS BlafieeT
MaTepHuaioM, IpefCcTaBIeHHOM B CBOTHOM OTYeTe, ¥ MOXKeT 000CHOBAaTh BCe NMPUHSATHE pemenus - 85...100
6asos;

- OIWH M3 TEOPETUYECKUX BOIPOCOB OTBEUEH B IOJIHOM 00HEME, BTOPOH B HEMOJIHOM 00BEME, Ha
OOIIOJITHUTEJIbHBIE BOIIPOCEI JAaHBI B OCHOBHOM IIPDaBHMJIBHBEIE OTBETHI, IIPU 3TOM O6y‘-I&IOH.IHﬁC5I B1ageeT
MaTepuaoM, IPeCTaBJIeHHOM B CBOOHOM OTYeTe, X MOXKeT 000CHOBaTh BCe IPUHSATHE peleHusd - 75...84
Oasnna;

- OIMH U3 TEOPeTHYECKHUX BOMPOCOB OTBEUYEH B MONHOM o6beme 0e3 3aMedYaHUU HUIHU C
He3HaAUYUTEJbHEIMU 3aMedYaHUsAMHU, OTBETa Ha BTOPOM BOIPOC He IMOCJIeoBaJio MM Ha [iBa BOIpPOCA [JaHHI
OTBETH HE B ITOJTHOM 00beMe, Ha JOMOTHUTEIbHBIE BOIIPOCH JaHEl B OCHOBHOM ITPABUJIbHBIE OTBETHI, IIPU 3TOM
o0ydJarImuiics BlIajeeT MaTepHayoM, MPEeCTaBIeHHOM B CBOOHOM OTYETE, U MOXKeT 000CHOBATh BCE
TIPUHSITHE PeIeHus - 65...74 6anna;

- B IIpounx cry4asx - 0...64 6ama.

KonmuecTBo 6anios 0...64 65...74 75...84 85...100
[Ixana onieHUBaHUS HeynosneTBOpUTENBHO YOoBIeTBOPUTENBHO Xopouro  [OTIHYHO
He 3auTeno 3adTeHo

5.2.3. MeTogHYeCKHe MaTepHa/bl, ONpeIeIsiiollue MpPoueaypbl ONEeHHBAaHHUSI 3HAHHUH,
YMEHHH, HABHIKOB H (M/IM) ONbITA NEesITEJIbHOCTH, XapaKTepPH3yIIuHe 3Tanbl (OPMHUPOBAHHUA
KOMIIeTeHIuH

[Tpu IPOBeeHUN TEKYIETr0 KOHTPOJIS YCIeBaeMOCTH B (OpMe 3alIUTH OTUETa IO Ja0opaTOpHBIM
paboTaM IO pacCHIopskKEeHHUI0 IMEeJarorudyeckoro paboTHWKa oOydaromuecs yOUpPalOT BCe JTUYHBIE BEIH,
9JIEKTPOHHEIE CPEOCTBa CBA3HU, II€YaTHLEIE U (I/IHI/I) PYKONIMCHBIE UCTOYHUKHU I/IH(I)OpMaL[I/II/I, OOCTalT YUCTHIN
muct O6ymaru mo6oro pa3mepa u pyuky. Ha mucte 6ymaru 3anuceBarorcss Oamunus, Ums, OtyecTBo (npu
Hanu4uu), HoMep y4eOHOU IPYIIEl ¥ JaTa MPOBEOeHUs TEeKYIIero KOHTPOIIS yCreBaeMOCTH. [leqaroruyeckui
PabOTHHUK 3aflaeT BOIPOCH], KOTOPEIe MOT'YT OBITH 3aMKMCaHkbl Ha IOOTOTOBIEHHEIN [JIsE OTBETA IUCT OyMaru. B
TeYeHWe YCTaHOBJIEHHOTO MMefarornyecKuM paO0THUKOM BPpEeMEeHHU 00ydalouIfnecs TUChMEHHO (GOPMYIUPYIOT
OTBETH Ha 3aflaHHEIE BOIPOCH. [10 MCTEYEHUH YCTAHOBIEHHOTO BPEMEHHU JIUCT OyMaru C IMOATOTOBIEHHEIMHU
oTBeTaMu OOydYaloIIuecs MepemanT MeJaroTHYecKoMy pPabOTHUKY [AJsS IOCJEAVIOUIEro OLeHWBAHUSI
Pe3ynbTaTOB TEKYLIEr0 KOHTPOJS yCIIeBaeMOCTH.

HpI/I IPOBENEeHHUHN TEKYIIEero KOHTPOJIsA YCII€BaeMOCTHU B (bopMe TECTUPOBAaHHUA IO PACIIOPAXKEHHUIO
Iefaroruyeckoro paboTHmKa o0ydaromuecss youparoT BCe JIMYHBIE BEIW, 3JIEKTPOHHEIE CPELCTBa CBS3H,
mevaTHHE U (MIKM) PYKOIUCHBIE UCTOYHUKY MH(DOPMAINY, TOIyYaloT TECTOBEIE 3aaHus B Te4yaTHOU ¢opme,
roe ykasweiBaioT ®amunus, Umsi, OT4ecTBO (IpH HaNWMYUHU), HOMep y4eOHOU I'DYIIH ¥ JaTy IPOBEOeHUS
TEKYLIeT0 KOHTPOJIsS YCIIeBaeMOCTH. B TeueHHe yCTaHOBIIEHHOTO MeNaroriyecKuM paboTHHUKOM BpeMeHHU
obyuaromuecss TUCbMEHHO MPOXOAAT TeCTUPOBaHue. I10 UCTeYEeHWN YCTaHOBIEHHOTO BPEMEHHU TECTOBHIE
3aflaHus C OTBETAMHU O00yJalOIIHeCs MepealoT MeJarornieckoMy paboTHUKY IJIsl TIOCIEAYIOMEero OleHUBaHUS



pe3yiIbTaTOB TeKyIIero KOHTPOJS ycIeBaeMOCTU. KOMIObIOTEPHOEe TeCTHUDOBAHUE INPOBOAUTCA C
ucnonb3loBanueM OMOC KysI'TY.

[Tpu mpoBemeHNN IPOMEKYTOUHOM aTTecTaluy B hopMe 3aueTa 00y4daroUIUicsS IPENCTaB/IseT CBOLHbIN
oTueT 110 JlabopaTOPHEIM paboTaM, emaroruyeckuil pabOTHUK aHANU3UPYeT COlepXkKaHUe OTYeTa, 3a/laeT
obydalomeMycsl BOIIPOCH II0 MaTepuany, IpefCcTaBlIeHHOMY B OTYeTe, U IPOCUT 0O0CHOBAThH IPUHSTHE
pemeHusi. Ecnu ofydatomuiicsi BIajeeT MaTePUaIOM, NPENCTABIEHHHM B CBOLHOM OTYeTe, U MOXKET
000CHOBATh BCE IPUHSTEIE PEIIEHNs], TO IeJarornYecKuil PabOTHUK 3a[jaeT eMy TeOPeTUYeCKHe BONIPOCH, Ha
KOTOPHE 00y4aImuiics cpa3y Ke HOJIKEH HaTh OTBETH B YCTHOM (opme. [legarornyeckuit pabOTHUK NpU
OIleHKE OTBETOB MMEET IIPABO 3afaTh 00ydYaIOIMeMyCs BOIPOCH, HEOOXONMMEIE [Jis MOSCHEHUS HAaHHBIX
OTBETOB, a TaKXe HOOIIOTHUTEJIbHBEI€ BOIIPOCHI IIO COOEPXKAHUI OUCLUIIJIMHEL. Ecnu oTyeTH mo BceM
nabopaTopHEIM paboTaM MPUHSTH Mefaroru4eCKUM pabOTHHKOM B TeYEHHWE CEMeCTpPa, TO CBOJHBIM OTYET IO
nmabopaTopHLHM paboTaM o0ydamoNmuiics MOXKeT He NPEeCTaBlsATh, IPU ITOM CUYUTAETCS, OH Blajeer
MaTepuaoM, IpefCcTaBIeHHOM B CBOIHOM OTYETe, M MOXKeT 0O0CHOBAThH BCe IPUHSTEIE PEIIEHNUS.

Pe3ynmbTaThl TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH HOBOASATCS IO CBeIeHUsS 00ydaloUINXCsl B TEYEHUE
Tpex y4eOHEIX JHEU, CIIeAYIINX 3a THEM IIPOBEJEHUS TEKYIIero KOHTPOJS YCIeBaeMOCTH, U MOTYT OHITh
YVYTEHH MefarorHYecKuM pabOTHHUKOM IPH MPOMEXKYTOYHOM aTTeCTaluu. Pe3ynbTaThl MPOMEXKYTOUHOU
aTTeCTalU¥ JOBOISATCS [0 CBEHNEHUS 00y4arOUIUXCS B JEHb TPOBEEHUS TPOMEKYTOYHON aTTECTAL[UH.

[Ipu nOATOTOBKE OTBETOB Ha BONPOCH! IPU NMPOBENEHUU TEKYIIEro KOHTPOJSA YCIEeBAEMOCTU U IIPU
IPOXOXIOEeHUN NPOMEXYTOYHOM aTTecTaluu 0Oy4YalomMMCs 3alpellaeTcs MCIOJNb30BaHUE ITIOOBIX
3JIEKTPOHHEIX CPENCTB CBA3U, IEYaTHHIX M (MJIM) PYKOIUCHBIX UCTOYHUKOB WHbopMamnuu. B cinyuae
o0HapyXKeHUd IefaroruiyeckuM paboTHUKOM (akTa UCII0NIb30BaHUS 00y4aloIUMCS IIPY TOATO0TOBKE OTBETOB
Ha BOIIPOCH YKa3aHHBIX HCTOYHUKOB HHPOPMAaIUH - OlleHKa Pe3yIbTaToB TEKYIIer0 KOHTPOS yCIIeBaeMOCTH
¥ (MJTH) TPOMEXKYTOYHON aTTECTAIMK COOTBETCTBYeT 0 Gasios.

HpI/I IIPOXOXMOEHUN TEeKyIlero KOHTPOJIsd YyCII€BaeMOCTH H HpOMe}KYTO‘{HOﬁ aTTeCTauu
O6y‘-IaIOH.II/IMI/IC5{ C OTpPaHUYEHHBIMH BO3MOXKHOCTAMHU 3J0POBbA U WHBAIUOaMH, OOIIyCKAETCA IIPUCYTCTBUE B
IIOMEIIEeHUU JINI], OKa3bIBAIOIIUM TaKUM OGy‘-I&IOH.II/IMCH COOTBETCTBYIOIIYIO IIOMOIIb, a OJisi IOATOTOBKU MU
OTBETOB OTBOOUTCA OOIIOJIHUTEJIbBHOE BPeMA C Y4EeTOM 0COOEHHOCTEH HX HCI/IXO(I)I/I3I/I'-IGCKOFO Pa3BUTHUA,
MHOVBUAYaTbHBIX BOSMOXHOCTEH U COCTOSTHUS 3[I0POBbS.

6 YueOHO-MeTOTHUYECKOe oDecliedyeHHe

6.1 OcHOBHAs IUTEpPaTypa

1. Capraes, II. M. Heopranuueckasa xumus / [1. M. Capraes. - 2-e u3g., ucnp. u gomn. - CaHKT-
IMetepbypr : Jlaus, 2013. - 384 c. - ISBN 978-5-8114-1455-0. - URL: https://e.lanbook.com/book/36999 (maTa
obparmmenusi: 01.03.2023). - TeKCT : 37IEKTPOHHBIH.

2. AxmeToB, H. C. O6Imas ¥ HeopraHudeckas xuMus : yaeOHuK ans By3oB / H. C. AxmeTtoB. — 12-e u3ap.,
ctep. — Cankrt-Iletepbypr : Jlaub, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TeKCT : 37IeKTPOHHBIH //
JlaHb : 3MeKTPOHHO-6ubnuoTeuHas cuctema. — URL: https://e.lanbook.com/book/153910 (maTa obpalueHus:
01.03.2023). — PexuM pocTyIma: fgjs aBTOPU3. IOIb30BaTEEeH.

6.2 TonoTHUTEILHASA JIUTEPaTypa

1. Ob6mas ¥ HeopraHUYECcKas XuUMUs : yyebHo-MeTomuueckoe mocobue / H. III. Mudrtaxosa, T. II.
[TetpoBa, U. ®. PaxmatynnuHa, T. T. 3unkuueBa. — Kasaub : KHUTY, 2013. — 184 c. — ISBN 978-5-7882-
1488-7. — TekcT : 31eKTpoHHHU // JlaHb : 31eKTpOHHO-OubGnuoTeuHasas cucrema. — URL:
https://e.lanbook.com/book/73333 (maTa obpamenus: 01.03.2023). — PexXuM [oCTyma: AJI aBTOPHUS3.
TIOIb30BaTENEN.

2. ITanos, H. H. O0was 1 HeopraHudyeckKast XuMus : yueOHuK as By3os / H. H. [TaBnoB. — 4-e u3q.,
crep. — Caukr-IleTepOypr : Jlaws, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — TeKCT : 37I€KTPOHHHIN //
JlaHb : 3neKTPOHHO-O6ubnuoTeunas cucrema. — URL: https://e.lanbook.com/book/177840 (mata obpameHus:
01.03.2023). — PexuM gocTyIa: [Jis aBTOPU3. IT0Ih30BaTENEH.

6.3 MeToguueckasi 1uTeparypa

1. XumMus : METONUYECKUE YKa3aHUS K 1a00pPaTOPHEIM 3aHSATUSM AJISI CTYLEHTOB BCEX CIIENMAaIbHOCTEH
¥ HampaBleHu# GakamaBpuaTta Bcex ¢opm obyuenus / ®I'BOY BO «Kysbac. roc. TexH. yH-T uM. T. @,
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https://e.lanbook.com/book/36999
https://e.lanbook.com/book/153910
https://e.lanbook.com/book/73333
https://e.lanbook.com/book/177840

T'opbaueBa», Kad. xuM. TEXHOIOTHY HEOPTaH. BEIIECTB ¥ HAHOMATEePHaJIoB ; cocT.: A. A. Bo6poBHUKOBa, J. C.
Tatapunosa. - Kemeposo : Ky3I'TY, 2017. - 141 c. - URL: http://library.kuzstu.ru/meto.php?n=8841 (gara
obparmmenust: 01.03.2023). - TeKCT : 37IEKTPOHHBIH.

2. XuMud : MeTogu4YecKue yKa3aHus K CaMOCTOSITeNIbHOM paboTe 7S CTYOEeHTOB BCEX CIIeLUAaTbHOCTEN
¥ HanpaBneHu# GakamaBpuarta Bcex ¢opM obyuerus / ®I'BOY BO «Kysbac. roc. Texs. yu-T uM. T. @.
T'op6aueBa», Kad. XxuM. TEXHOJIOTHY HEOPTaH. BEIIeCTB ¥ HaHOMATepUasoB ; cocT.: A. A. Bo6poBHUKOBa, J. C.
TatapuroBa, T. I'. YepkacosBa. - Kemeposo : Kys3I'Ty, 2017. - 33 c. - URL:

http://library.kuzstu.ru/meto.php?n=8842 (mata ob6pamenusi: 01.03.2023). - TeXCT : 9T€KTPOHHBIH.

6.4 IIpodeccuonanbHbIe 0a3bI JAaHHBIX H HH()POPMATHOHHEBIE CIIPABOYHEBIE CHCTEMbI

1. OnexTpoHHas 6UGIMOTEUHASE CUCTEMa «YHUBepCUTETCKas OubmroTeka oHmawu» http://biblioclub.ru/
2. 9nekTpoHHas 6ubnuoTeyHas cucteMma «Jlanb» http://e.lanbook.com
3. SJ'IeKTpOHHaE[ 6H6HHOTeKa Kysl'TY

4, SHeKTpOHHaH 6H6nH0TeqHaa cuCTeMa <<}OpaHT>> https://urait.ru/

6.5 Ilepuoguueckue U3TaHUA

1. BeCTHUK XMMUY€ECKOUN MIPOMBIIIEHHOCTH : XKypHAaJ (Ile4yaTHBIH)

2. XypHanl HeOopraHMYeCcKOW XMUMHUH : XKypHanl (MeYaTHHU/3TEKTPOHHBIN)
https://elibrary.ru/contents.asp?titleid=7794
3. XypHan o0men XUMUHU : XypHan (meYyaTHB W /3MEKTPOHHBIT)

https://elibrary.ru/contents.asp?titleid=7796
4. Xumus4 u xKu3Hb - XXI BeK : Hay49HO-TIONYISAPHEIN XypHan https://eivis.ru/browse/publication/156546

7 TlepedeHb pecypcoB HH()OPMAIIHOHHO-TEI€KOMMYHHUKAIIHOHHOM ceTH «AHTEepHeT»

9UOC KyaI'Ty:

1. 9nexTponHas 6ubnuoteka Kys3I'TV. - TekcT: anmeKTpoHHHY // HayuHo-TexHUYeCcKas 6ubmuoTeka
Kys6acckoro rocyiapCTBEHHOTO TEXHUYECKOTo yHUBepcuTeTa uM. T. @. 'opbayesa : caitT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 3TeKTPOHHBIH.

2. IToptan.Ky3I'TY : ABToMaTu3upoBanHas MudopmarumonHas Cuctema (AUC) : [caiit] / Ky36acckuit
TOCYHApCTBEHHBIN TexXHUUYeCKui yHuBepcuteT uM. T. @. T'opbauena. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal. kuzstu.ru/. - Pexum gocTyna: 4jist aBTOPU3. [I0JIb30BaTeNIEN. - TEKCT: 3JIEKTPOHHBIN.

3. OnekTpoHHOE 00y4eHue : [caiit] / Ky36acckuil rocyapCTBEHHEIN TEXHUYECKUH yHUBEpCUTET UM. T.
®. T'opbaueBa. - Kemeposo : Ky3I'TV, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexum mocTyma: gjis aBTOPH3.
nonbs3oBaTened Ky3I'TY. - TeKCT: 3IeKTPOHHBIN.

8 MeTonu4yecKue yKa3aHH /151 00yYaIONIMXCsI IO OCBOCHHIO THUCIUIUIHHBI "Xummus"

CaMmocTosiTenbHasi paboTa o6ydyalouerocs SBISETCS YaCTbi0 ero yueGHOW MesITEeNbHOCTU U
OpTraHM3yeTCs CIEeNyImuM 00pa3oM:

1. o Hayama OCBOEHHUS [UCLUUIIMHE 00ydaioIeMycs He0OXOAMMO 03HAKOMHUTLCS C COfEpPKAHUEM
paboyell mporpaMMbl JUCHUIIIMHLL (MOTYJIS), B TOM YHCIIE:

- C pe3yJbTaTaMu 00y4YEHUs 110 OUCLUIIINHE;

- CO CTPYKTYPOIi ¥ COlepKaHNEM OUCIUIITAHEL;

- C TIepeYHeM OCHOBHOM, MOTONHUTENbHON, METOOUYECKON TUTEepaTyphl, mpodeccuoHanbHeX 6a3
OaHHBIX ¥ WHOOPMALMOHHBEIX CIIPABOYHBIX CHCTEM, a TaKXkKe MEePUOAUUYECKUX M3[aHWM, UCIO0Ib30BaHUE
KOTOPHIX HEOOX0MUMO IIPY U3YUeHUH OUCLUTIIUHEL

2. B mepuop 0CBOEHHUS JUCIUIIAHE 00yYalomMUICS OCYIIECTBIISET CaMOCTOSITENbHYI0 paborTy,
BKJTIOYATOIIYIO:

- TIOATOTOBKY ¥ 0(OPMJIEHHE OTYETOB 110 1a60paTOpHEIM paboTam;

- IOATOTOBKY K TEKYIIEeMy KOHTDPOJIIO YCIEBAEMOCTH U IIPOMEXKYTOYHON aTTECTAIUY.

B cnyvae 3aTpymHEeHUH, BOSHUKAIOIIUX MPU BHIIOTHEHUN CAaMOCTOSTEIbHOM paboTh, 00ydanueMycs
HeoOxoguMo 0OpaTUTHCS 3a KOHCYNbTallued K Mmegarorudyeckomy paboTHUKY. Ilepuomsl mpoBedeHUs
KOHCYNbTallW# yCTaHABTMBAIOTCS B PACIIMCAHUY KOHCYJIbTAlUM.
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9 IlepeyeHbh HHPOPMANMMOHHBIX TEXHOJIOTHH, HCHOJIB3yeMbIX NPH OCYIIECTBICHHH
ofpa3oBaTeJbHOr0 Imponecca mo JUCHUIUIHHE "XuMHA", BKIOYasi NepedeHb NPOrpaMMHOIO
obecneueHHns1 1 HHPOPMAITHOHHBIX CHPAaBOYHBIX CHCTEM

s n3y4eHus: DUCLUIIMHEL MOXKET MCII0Ib30BaThCA ClleAylollee IPorpaMMHoe o0ecredeHue:
. Mozilla Firefox

. Google Chrome

. 7-zip

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition

. Kaspersky Endpoint Security

. Bpaysep CrnyTHUK

N OOl WN -

10 OnucaHHe MaTepHA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHMOH [JIsi OCYIIeCTBICHHA
00pa30BaTeJILHOIO Mpolecca MO0 JAHCHHIUTHHE "Xummus'

Onst ocyimecTBIeHusT 00pa30BaTENbHOTO MPOIEcca MO OUCLUUIIIKHE MPEeAyCMOTPEHH CIelualbHEe
TIOMEIIEeHU:

1. YueOGHbIE aymUTOPUH IS ITPOBEOEHUS 3aHATUHN JIEKIIMOHHOTO THUIIA, 3aHITHH CEMHHAPCKOTO THUIIA,
TPYIIOBLIX KOHCYNIbTAUUHN U (MJIM) MHAUBUAYATBHON PAOOTEl 00y4YaOIIUXCs C MeJarornyeCKuM PaboTHUKOM,
OCHaleHHbIE y4eOHON MeOebio (CTOIaMu, CTYJIbSIMHU), MEJIOBOM U (MJIM) MapKEePHOH [JOCKOH, 000PyZOBaHUEM
OJ1S1 OEMOHCTPAINY CIaifoB.

2. [ToMemeHus O CaMOCTOSTEIbHOW PaboOTH 00yYaloIUXCs, OCHallleHHBIe yueOHOUW Mebesbio
(cTomaMu, CTynbSIMM), KOMITLIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIIOUEHUS K CeTH «MHTEPHET» U
obecrieyeHreM JOCTYIIa B 3IEKTPOHHYI0 HHGOPMAIMOHHO-00pa3oBaTensHyio cpeny KysI'TV.

3. Cnenuanu3upoBaHHbIE ayAUTOPUH IS PAGOTHI C XUMUUECKOH TIOCYHOHN ¥ PEAKTUBAMH.

11 Unsbie cBegeHus U (MIM) MaTepPHAITBI

1. O6pa3oBaTenbHEM NPOIECC OCYIIECTBISETCS C MCIOJb30BAHMEM KaK TPANHUIMOHHEIX TaK H
COBPEMEHHBIX UHTEPAKTUBHEIX TGXHOJ'IO]"I/II;I.

B pamMKax ayoUTOPHEIX 3aHATUYN IPUMEHSIOTCS CIeAyIolIue HHTepaKTUBHLIE METOLHL:

- pa360p KOHKPETHHIX IPHMEPOE;

- MybTHUMENUHAHAS IPe3eHTaLHU.

2. TIpoBefeHME TPYINOBLIX ¥ WHAMBUAYATbHBIX KOHCYNbTAIIMH OCYIIECTBIISETCS B COOTBETCTBUHU C
pacmucaHueM KOHCYJIbTAIlUH MO TeMaM, 3asBJIeHHHIM B paboyeidl ImpoTpaMMe AUCILHUIIIMHE], B MEPUON
OCBOEHHUA OHUCIUIIIMHEL U IIepen HpOMe}KYTOLIHOfI aTTeCTaHHeﬁ C y‘-IeTOM peayanaTOB TGKYLLIGTO KOHTPOJIA.
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