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1. llesu u 3212494 AU CIUILIHHBI

enwto qucturmmuael "Xumus" sBiseTcs GOPMUPOBAHKE Y CTYICHTOB TEOPETUIECKHIX
OCHOB XHMHH, KaK OJJHOU n3 (yHIaMEHTAIbHBIX HAYK, HECOOXOMUMBIX JIJISl U3yUCHHUS
o01ienpodeccuoHaIbHbIX U CIENUATBHBIX JUCHUIUIMH. 3aa4i TACIUILUINHBI
3aKJIFOYAIOTCS] B TOM, YTOOBI JIaTh CTYACHTY 3HAHUSI 00 OCHOBHBIX 3aKOHAX XUMUH,
CBOMCTBAX BEIIECTB, KOJIMUECTBEHHBIX MPOIIECCax MPEBpaIESHUs BEIIECTB U X
MPaKTUYECKOM UCTIOJIb30BAaHUH; IPUBUTH HABBIKU MTPOBEACHUS XUMHUUECKOTO
AKCIIEPUMEHTA, XUMUYECKUX, TEPMOJUHAMUYECKUX PACUETOB, 00pabOTKU U 00001IIeHUS
PE3yAbTaTOB; HAYYUTh MOJI30BATHCS CIIPABOYHBIM MATEPUATIOM U MOUCKY UH(OPMALIHIH.

Kparkoe cogepkanue TUCHMIIIMHBI

OcHOBHBIE MOHSTHS U 3aKOHBI XUMUU. CTPOCHHUE aToMa U TepuoandecKkuil 3akoH. O01me
3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX MPOLIECCOB. PacTBOpHI U JUCIEPCHBIE
cucteMbl. OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIC U DJIEKTPOXUMHUYECKUE MPOLIECCHI.
Marepuaisl, mpUMeHsieMble B MPUOOPOCTPOCHUU: COCTaB, (PU3UUECKUE U XUMUYECKHE
CBOMCTBA.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: "comepkaHue OCHOBHBIX Pa3/eioB,
COCTABJISFOIINUX TEOPETUYECKUE OCHOBBI XUMUU KaK
CUCTEMbI 3HaHUH O BEUIECTBAX U XMMHUYECKHUX
npoieccax"
'YMeeT: "BBITIOJHATH SKCTIEPUMEHTHI U 0000111aTh
HaOmonaeMble (DakThl C HCIIOIb30BAHUEM
XUMHUYECKUX 3aKOHOB, MTPEIBUACTh PU3NUYECKUE U
YK-1 CniocoGeH ocymiecTBIsTh MOUCK, XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE 3HAHUS O
KPUTHUYECKUI aHaIu3 U CUHTE3 UHPOpMAIK,  |CTPOSHUH BEIEeCTBA, IPUPOE XUMUUYECKON CBSI3H,
MPUMEHSITh CUCTEMHBIN MOXOJ AJISl PEIICHUS  [[TOJIb30BaThCSl XUMUYECKON JIUTEPATypoil 1
MOCTABJICHHBIX 3a/1a4 CIIPaBOYHUKAMM"
lMeeT npakTuueckuii onsIT: "Biageet
QJIEeMEHTapHBIMU IpUeMaMiU pabOThl B XUMUYECKOU
1a0opaTopuy U HaBBIKAMU OOpaIleHUs ¢
BEIIECTBOM, OOIIMMH MPaBUIIAMU TEXHUKH
0€30MacHOCTH MPHU OOPAIIEHUHN C XUMUIECKON
MOCY/I0H, JTabopaTopHBIM 000PYIOBAaHUEM H
XMMHYECKUMU peaKTHBaMu"

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT

1.®.08 TexHuueckas JIeKTpOAUHAMUKA,
Her 1.®.05 ®usznyeckrue 0CHOBBI AJIEKTPOHUKH,
1.®.15 dusnueckue 0CHOBBI HAHORJIEKTPOHUKH




Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmast TpyI0€eMKOCTh JUCHIUILUIMHBI COCTaBIsAeT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM
paboTHI

Pacnpenenenue no cemectpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Homep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 69,5 69,5
[TonroroBka k 1aboparopHbIM paboTam 15 15
[ToaroroBka k TeKymemMy KOHTpOItO. Pemenne 175 175
MHOTOBapHUaHTHBIX 3a7a4 [0 TeMaM ’
IToaroroBka k Tekyuemy KOHTpoito. OdopmieHne oT4eToB 10 10
M0 TabOpaToOpHBIM paboTam
IlonroroBka K MpOMEXYyTOUHOM aTTeCTAlMM (IK3aMEH) 27 27
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayTUTOPHBIX 3aHATHH TIO
pa:s]z:_)ena HanmenoBanue pa3aenoB IUCHUIUIMHB BHJIaM B 4acax
Bcero JI I13 JIP
1 Benenue. OCH(jBHBIe MIOHSITHSL U 3aKOHBI 5 1 ) ’
HEOPraHUYECKOM XUMUU
2 |OCHOBBI CTPOEHHUS BEUIECTBA 7 5 2 0
3 OO0111e 3aKOHOMEPHOCTH MPOTEKAHMSI XUMHYECKUX 13 2 6 4
IPOLIECCOB
4  [PacTBOpPBI U AUCTIEPCHBIE CHCTEMBI 8 4 0 4
5 |OKHCAUTENBbHO-BOCCTAHOBUTENBbHBIE PEAKIIUN 8 4 2 2
6  [DNEKTPOXUMHUYECKHE MPOIECCHI 8 4 2 2
7 XMMHUYECKHE CBOKMCTBA MAaTEPUAJIOB, IPUMEHSIEMBIX B 10 6 ) )
MPUOOPOCTPOCHHUH

5.1. Jlekuun



Ne Ne Kon-
HaunmeHnoBanue uiam kpatkoe cofep:kaHue JEKIIMOHHOTO 3aHATUS BO
NeKIMupas3aesna
4acoB
1 1 |OcHOBHEIE MOHATHS U 3aKOHBI XUMUHU 1
1 ’ Crpoenue atoma. KopryckynsipHO-BOJTHOBBIE CBOMCTBA 371eKTpoHa. KBaHTOBBIE 1
yrcia. ATOMHBIE OpOUTATH.
) ) CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX JIEMEHTOB. )
[lepuognyeckuii 3akoH U nepuoauueckas cucrtema /.M. Menneneena.
3 ) [leprognyeckoe U3MEHEHUE CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIMHEHUH. )
XHUMHUYECKas CBA3b.
4 3 XuMudeckas TepMonuHamMuka. TernoBbie 3 PeKThl XUMHUUECKIX PEAKITH. )
DHTaJIBIINS
5 3 HanpaBneHHOCTh (PU3MKO-XUMHUYECKUX MpoIieccoB. DHTponus. DHeprusa [ mboca u )
['enpMronena
6 3 Xumuueckas KuHeThka. CKopoCcTh XUMUYECKOU peakiiui. DakTopbl, BIUAIOIINE )
Ha CKOPOCTb PEaKINK (KOHIIEHTpAIus, JTaBICHHE)
7 3 DaKTOpPbI, BAUSIONIME HA CKOPOCTh PEAKINH (TeMIeparypa). XUMUYECKOe )
paBHoBecue. [Ipunnun Jle [llarense-bpayna
3 4 PacTBOpEI U JUCIIEpCHBIE CUCTEMBI. TepMOIMHaMKKa IpoLecca paCTBOPEHUSI. 1
CriocoObl BBIpa)kKeHHUsI KOHIIEHTPAIIMH PACTBOPOB.
8 4 [PacTBOPBI ANIEKTPOIUTOB. TEOpUs AMEKTPOIUTHUECKON TUCCONUAUN APpEeHHYCa. 1
9 4 CwtbHBIE U ci1a0Oble 25eKTponThl. Bona. Peakiinn noHHOro ooOMeHa B pacTBopax )
pIIeKTponuTOB. OOpaTUMBIe, HEOOPATUMBIC PEAKITUH.

10-11 5 |OKucAUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 4
12 6  [DNEeKTPOXMMHUYECKHE MPOLECCHI. ['anbBaHUYECKHE 3JIEMEHThI 2
13 6  |9nexrponus. KonnyecTBeHHBIE XapaKTEPUCTUKH NIEKTPOIn3a. 3akoHbl Papanest. 2
14 7 Kopposust MetamioB. XuMHUuecKasi KOppo3usl. SIEKTPOXUMHUUECKAsT KOPPO3HUS. )

MeTo/1bI 3aIUThl METAJJIOB U METAJUTMUECKUX KOHCTPYKIUNA OT KOPPO3HH.
15-16 7 Martepuaisl, NpHMEHSAEMbIE B npUOOPOCTPOCHUU: COCTAB, (PU3UUECKHUE U 4
XUMHUYECKHE CBOMCTBA
5.2. llpakTyecKkue 3aHATHS, CEMHUHAPDbI
Ne Ne Kour-
HaunmeHnoBaHMe WK KpaTKoe COAEpKaHUe MPAKTUUECKOTO 3aHIATHS, CEMUHApa BO
3aHATHS|pa3IeNa|
4acoB
Krnaccudukanus 1 HOMEHKIIaTypa HEeOpraHmIeCcKux coequHeHnit. Kimaccudukanus
1 1 OCHOBAHMH, KUCJIOT, COJIEH, OKCHIO0B. J{rucconmanys KHCIOT, OCHOBAaHUM, COJICH. )
Kucinsle, cpeqHue 1 0CHOBHBIE cOM. [IepeBoa KUCIBIX U OCHOBHBIX COJIEH B
CcpeaHue.
Crpoenue atoma. CocTaBlIeHHE AIEKTPOHHBIX (POPMYJT aTOMOB DIIEMEHTOB.
BanenTtHbie nekTpoHbl. KOBaT€HTHOCTh aTOMOB B HOPMAJIBHOM H BO30YKICHHOM
) 5 [|cocTosnmAX. CpaBHEHME CBOMCTB aTOMOB 3JIEMEHTOB MUCXO/ISl U3 UX TTOJIOKEHUS B )
[Tepuoguueckoii cucreme [[.1. Menneneesa. I3MeHeHHE KUCIIOTHO-OCHOBHBIX U
OKHCJIUTEIbHO-BOCCTAaHOBUTEILHBIX CBONCTB COCIMHEHMI AIIEMEHTOB Ha
OCHOBAHUU NEPUOANYECKOTO 3aKOHA.
Xumudeckas TepMmoauHamMuKa. TernoBbie 3 (HEeKThl XUMUYECKUX PEaKITHiA.
3 3 Ounransnus. Creactsus u3 3akoHa ['ecca. PacueTs! TemoBbeix 3 pexToB )
XUMUYECKUX PEAKIINI C UCTIOJIb30BAHUEM CIIPABOYHBIX JAHHBIX U
KOMOMHHPOBAHUEM TEPMOXUMUYECKUX YPaBHEHUH.
M3meHeHne SHTPOINUU B X0A€ (PU3NKO-XUMHUYECKUX TIpeBpatieHnii. M3o0apHo-
4 3 |M30TepMHUYECKHI MOTEHIMAJ U HApPaBJI€HUE CAMOIIPOU3BOIBHOTO IPOTEKAHUS 2
peakuuu. Pacuersl n3mMeHenus sHeprun ['md6ca B Xo1e peakiiuu C




HCITIOJIb30BAHUCM CIIPABOYHBIX JTAHHBIX.

XuMHueckasi KHHETHKa U paBHoBecue. CKOPOCTh XUMHUUECKUX PEeAKIUN. 3aKOH
NENCTBYIONIUX Macc. BiMsiHMEe KOHIIEHTpaluy, JaBlIeHUs U TEMIIEPATyPbl Ha
CKOPOCTb XUMHUYECKOH peakiuu. COCTOSTHUE XUMHUECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHOBecus. KoncTanTa paBHoBecHs u sHeprus [ m66ca. Cmenienue
XUMHUECKOTO PaBHOBECHS (BIUSHUE KOHIIEHTPALIUU, TEMIIEPATYPhI, TaBICHHS).
[Tpuniun Jle larense-bpayHa.

OKHCIUTEITBHO-BOCCTAHOBUTEIIHHEIC pCaKkuuu. TUnUYHBIC OKUCIUTEIN U
BOCCTAHOBUTCIIN. Hpoueccm OKHCJICHHS U BOCCTAHOBJICHUS. THIIBI
OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKIII/Iﬁ. MGTOI[I)I PacCTaHOBKHU
KOB(l)(I)I/II_II/IeHTOB B OKUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX.

["anpBaHUYECKHUE DTIEMEHTHI. PacueT 3JeKTpOAHBIX MOTEHIIMAJIOB 10 YPaBHEHHUIO
Hepucra. Pacuer J/1C ranpBannyeckoro sneMenta. [lonsipusaius 3J1eKTpoaoB.
DneKTponu3. AHOIHBIE U KaTOAHbIE Mpollecchl. PacueT Macchl MOKPHITHS T10
3akoHaMm Dapanest.

XUMHUUecKHe cBolicTBa MeTaJUI0B. OTHOIIIEHHE METAIIOB K KHCI0TaM, IIeaodaM,
BOJIE, KUCJIOPOY Bo3myxa. Koppo3us u 3ammra MeTamioB U CIUIaBOB.
XUMHUECKasi, JIEKTPOXUMHUUECcKas koppo3us. [Iporiecchl npu Koppo3un MeTaIOB
C BOJIOPOTHOM M KUCITIOPOJHOM Aenossipu3anueii. OnpeneneHre npoayKToB
KOppo3uu. Koppo3ust MeTaioB pHu KOHTAKTE JIByX METAJJIOB U CIUIaBOB. MeToIbI

3AI0UTHI MECTAJIJIOB OT KOPPO3UH. AHO,I[HBIG 1 KaTOOHBIC ITOKPBITHA.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No
paszena

HaumeHoBaHMe WK KpaTKoe cofiep:kaHue 1a0opaTopHoi paboThI

Koi-
BO
4acoB

Kitaccsl Heopranndyeckux coeguHeHui. Llenb paboThl: 03HAKOMUTHCS C METOJAMU
MOJTyYSHHUST OKCHIOB, KUCJIOT, OCHOBaHMH (IIIeJI04YeH ), CONeH B U3yUUTh UX
CBOWCTBA.

KuneTtrnka xuMudeckux peakiuid. Lleas paboTbl: H3ydnuTh 3aBUCHMOCTH CKOPOCTH
TOMOTCHHOM XUMHUYECKOW PEaKUU OT KOHLIEHTPALUH PEArnpyOIUX BEIECTB IIPH
[MOCTOSIHHOW TEMIIepaType U OT TEMIIEpaTypsl IIPU IIOCTOSHHON Ha4aJIbHON
KOHILICHTPALMK PEarupyoINX BEIIECTB.

BiisiHre KOHIIEHTpaIly Ha CMENEHHEe XUMUYECKOTro paBHOBecHs. Llenb paGoThr:
VM3YYUTh BIMSTHUE U3MEHEHMSI KOHLIEHTPALMK Pearupyrouux BelecTB Ha
CMEIIEHNE XUMHUYECKOTO PAaBHOBECHS.

[IpuroroBiieHne pacTBOPOB 3aJaHHON KOHLIEHTpauuu. [IpoBepka KoHIIEHTpaun
[TPUTOTOBIIEHHOTO pacTBopa. Llesb: nonmydeHre HaBbIKOB IPUTOTOBIICHUS
pacTBOpPOB. 3HAKOMCTBO C METOAAMHM ITPOBEPKH KOHIIEHTPALMH IPUTOTOBIEHHOTO
pacTBOpa.

Peakirin oOMeHa B pacTBOpax 3MEKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS C
METO/IaMH TOTYUYEHUs CIa0bIX KUCIOT U OCHOBAaHUU. 3yuuTh BIMSIHUE BBEICHUS
OJTHOMMEHHOTO MOHA Ha CMEIIEHHEe PAaBHOBECHSI TUCCOLIMALIUU CIIab0T0o
AeKTpoauTa. O3HAKOMUTHCS C PA3TUYHBIMU TUIIAMH PEaKIUii 0OMEHa B BOAHBIX
pacTBOpPAaX MEKTPOIUTOB.

OKUCITNTEIIFHO-BOCCTAHOBUTEIILHBIE pE€aKkuunu. I_IGJ'II) pa60TI)IZ O3HaAKOMUTBCA C
HanOoce pacnnpoCTpaHCHHBIMU OKHUCIIUTCIAMH U BOCCTAHOBUTCIISIMU, 4 TAKIKE C
PA3JIMYHBIMU TUIIAMH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ.

OnexTponus. Leas paboTel: paccunTaTh U ONPEAETUTH BO3MOXKHbBIE TPOIECCHI,
[pOTeKa-toIIMe Ha 3eKTpoax. [loayunTs HUKeeBOe MOKPHITHE HA MEJIH,
OTIPENICTUTH TONIIUHY TTOTYYSHHOTO MOKPBITHS K PACCYUTATh KATOMAHBIN BBIXO TIO
TOKY.

KOppO3I/I$I MCTAJIJIOB. ]_[e.]'[b pa60TLIZ HN3Y4YUTH OCHOBHBIC THIIbI KOPPO3HUHU




METaJIJIOB, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH KOPPO3UH, METOJIBI
3aIUTHI METAJUINYECKUX KOHCTPYKINN OT KOPPO3HH.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

ITonsun CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM

pecypc

pas3zenos, aB, CTpaHuIl) / ccbuika Ha  [CemecTp

Koi-
BO
JacoB

[ToaroroBka k J1abopaTopHBIM paboTam

1. O6mas xumus: yaebHOe TOcoOue st
BBITIOJTHEHUSI JTaOopaTOopHBIX padoT. YacTts 1
/ 1.B. Kprokosa, JI.A. Cunopenxosa, I'.I1.
JKuBoToBckas u ap. — UenssOMHCK:
W3narensckuii nentp FOYpl'Y, 2014. Y. 1.
86 c. (c. 9-16; c. 27-51; c. 54-68) 2.
JKusorosckas, [.I1. Dnekrpoxumuueckue
nporeccsl / I.I1. )KuBorosckas, E.B.
[apnaii, JI.A. Cunopenxosa, E.I.
AxTormukuHa. YenssOuuck: M3narensckui
nentp FOYpl'Y, 2010. - 66 c. (c. 3-8, c. 33-
46; c. 49-58)
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TCMaM

HOI[I"OTOBKa K TCKYILIEMY KOHTPOJIIO.
Perienue MHOTI'OBapWaHTHBIX 3aJiaq 110

1. Koposun, H. B. O6mas xumust Tekct
y4ae0. IS By30B 1O TEXH. HAMPABICHUSM U
crenranbHocTaM H. B. KopoBus. - 11-¢
n3n., crep. - M.: Beiciiast mkomna, 20009. c.
14-64; c. 115-201; c. 204-336; c. 341-377;
2. I'muuka, H. JI. O6mas xumus Yue0.
nocoo6wue nist By3oB H. JI. [unka; [ox pen.
A. 1. Epmakosa. - 30-e u3n., ucrp. - M.:
Wurerpan-Ilpecc, 2006. c. 19-34; ¢.37-71;
73-85; 97-157; c. 168-210; ¢c. 216-254; c.
259-267; 289-311; c. 617-640; c. 685 —
693. 3. Axmeros, H. C. O0mas u
HEOpraHu4yecKasi XUMHsl Y4eO. sl XUM.-
TEXHOJ. cnernuanbHocTeil By3oB H. C.
AXMETOB. - 7-€ u31., ctep. - M.: Boiciias
mkona, 2006. c. 16 —45; 47-106; c. 115—
151; c. 175-196; 212-244. 4. I'munka, H. JI.
3amaun U yrpakHEeHus 1o o01Ieit XuMun
Tekcr yue6. mocobue ans By3os H. JI.
[mHKa. - N3n. crep. - M.: KHOPVYC, 2016.
c. 827;37-63; c. 66-94; c. 95-138; ¢c. 631
647; 690—697.

17,5

pabotam

[lonroToBka K TeKyIieMy KOHTPOJIIO.
OdopmiieHre 0TYETOB T10 Ta0OPATOPHBIM

1. O6mas xumus: yaeOHoe mocoodue s
BBITIOJTHEHMSI Ta00paTopHBIX pabot. YacTs 1
/ .B. Kprokosa, JI.A. Cunopenkona, I".I1.
JKuBotoBckas u ip. — YensiOnHck:
W3narensckuii nentp IOYpl'Y, 2014. Y. 1.
86 c. (c. 14-16; c. 35-41; c. 47-51; c. 58-59;
c. 66—68) 2. XXusorosckas, [.I1.
OnexTpoxuMudeckue npoueccel / ILI1.
JKusortosckas, E.B. [llapnaii, JI.A.
Cunopenkona, E.I. AHTOImIKHHA.
Uensbunck: M3narensckuit nentp FOYpl'Y,

2010. — 66 c. (c. 42-46; c. 55-58) 3.

10




Heopranuueckast xumusi: JlabopatopHblit
npaktukyM / E.I. AuTTomkuna, JI.M.
Uekpeiruna, E.A. I'puropbesa. - YensOuHCK:
M3narensckuii nentp FOVYpI'Y, 2011. - 73 c.
(c. 60-63)

[ToaroToBka K MpOMEKYyTOYHOM aTTeCTalluu
(3K3aMeH)

1. KopoBun, H. B. O6mas xumus Tekct
yae0. ISl By30B 110 TEXH. HAIPABICHUSIM U
cneuuansHocTsM H. B. KopoBus. - 11-¢
u3., crep. - M.: Bricmas mkosa, 2009. 2.
[munka, H. JI. OOmas xumus Yue0.
nocoo6wue st By3oB H. JI. [unka; [ox pen.
A. 1. Epmakosa. - 30-e u3n., ucrp. - M.:
WNurerpan-Ilpecc, 2006. 3. Axmetos, H. C.
OO0mas u HeopraHudeckas Xumus Y4eo. s
XUM.-TE€XHOJI. crienuainbHocTel By30B H. C.
AXMETOB. - 7-€ u3., crep. - M.: Boicias
mkona, 2006; 4. XXusotosckas, I'.11.
DJIeMEHTHI XUMUYECKOW TEPMOIMHAMUKY B
Kypce ob1eit xumuu: yaedHoe rnocoodue /
[.I1. KuBotoBckas, JI.A. CugopeHkona,
O.H. I'py6a. — Yensounack: Uzn-so FOYpI'Y,
2007; 5. DneKTpOHHBIE CTPYKTYPHI aTOMOB.
[Iepnonnueckas cuctema smementoB J1.1.
Menpeneesa: yuebHoe nocobue / 1.B.
Kprokosa, I'.I1. ) KuBorosckas, JI.A.
Cupnopenxkosa, 10.C. JIBopsmmHa. —
Uemsiounck: Uzn-so FOYpI'Y, 2004
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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

Ha3zBanue Y an-
Ne | Ce- Bun Makc. THIBA-
KOHTpoOJIbHOTO  (Bec [Topsimok HauuceHus: 6aIOB
KM|mecTp| KoHTposis MEpOTIpHSTH Gamn eTcs B
1A
1. Yuactue B 1abopaTtopHOM
MpakTUKyMe. | 6ajut — SKCIIEpUMEHT
MPOBEEH 10 METOIMKE JT1a00paTOPHBIX
paboT ¢ y4eToOM TEeXHHKH 0e301MacHOCTH
1 TIpaBUII pabOTHI €
JIaGoparopHas MarepuagamMu u ooopynoBanuem. 0
B JlaGopatopHas| pabota "Kmnaccer 1 5 0aytoB — paboTta He K3aMer
pabora HEOPTraHUYEeCKUX BBITIOJTHSUIACKH/BBITIONHSIIACH YACTHYHO
coeuHeHuin" WU B XOJ1e PaOOThI ObUTH HAPYIIICHBI
npaBuiia paboThl ¢ MaTepruaIaMu
1 000pyAOBaHUEM, TEXHUKU
0€30MacHOCTH, YTO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOILYy U3 CTPOS
000pyHOBaHUs, 3aTPSI3HCHUIO




[PEaKTHBOB WM TIOPYH MaT€PHAJIOB.

2. Cpok ciaum otu€ra. 1 6amt — oTuér
CIaH Ha 3aHATUHU M0 pacnucaHuto. ()
0aJIJIOB — OTYET CaH C OMO3JaHUEM JI0
2 Henenb. MuHyc 1 Gat oT4€T cliaH ¢
OIIO3IaHUEM B 2 U 00Jiee HEZEb.

3. KauecTBo oopmienus oruéra. 3
Oayta — paboTa BBIMOJTHEHA B TIOJTHOM
o0beMe (3aroTHEHbI BCce HEOOX0TUMbIE
paszensl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTABIIEH C YYETOM aHalnu3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanmuuue 1-2
HE3HAUYUTETbHBIX OIUOOK, KOTOpbIE
CTYJIEHT MOXXET CAMOCTOSITEIbHO
yCTpaHHTh. 2 6asuia — paboTa
[MOJTHOCTHIO O(pOpMIIEHa, HO UMEIOTCS
HECYIIECTBEHHbIE OIIUOKH B
pacuyeTHOW/TpaduuecKoi/onucaTeTbHOMU
JacTSIX paOOThI WU B BRIBO/IAX. B
[1€J7I0M, OTBETHI SABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTHUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1anusi. B paborte
[PUBE/ICHBI OTBETHI Ha MOCTABJICHHbBIE
BOIPOCHI U Mib B 60 % citydaes
OTBETHI SIBIISAIOTCS BEpHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIMIMOKAMH, TOTYIIEHbI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakluii, BEIBO/BI HE/YaCTUYHO
OTpaXkaroT (PaKT TOCTIKEHUS TIeNN
paboTHI

Ha BbInonHeHne KOHTPOJIbHOU paboThI
OTBOJUTCS 25 MUHYT.
KonTponsHas paborta coctout u3 2

Kontponsnas .
a6ora Nel 3a1aHuil. 3a Ka)KJ]0€ BEPHO HAITMCAHHOE
Texymui p" - XAMUYECKOE YPABHECHHUE, HA3BAHNE
Kiaccest DK3aMEH
KOHTPOJIb BelllecTBa CTy/IeHT nonyvaet 0,25
HEOPraHMYECKHUX
o Oaya. 3a perieHue, B KOTOPOM
COCTMHEHUI
NOTyIIIeHa OIINOKa, UITU €TO
OTCyTCTBHE Oasuibl He HauucstoTes (0
0aJIoB).
Ha BbImonHeHne KOHTPOJIBHOU PabOThI
orBoauTcst 20 MUHYT.
B Ounere 5 3amanuii (3 TeCTOBBIX
KontponsHas 3aJlaHus C BBIOOPOM OJTHOTO
Texyii pabota Ne2 [IPaBUJIBHOTO OTBETA, 2 3aJaHUsI CO
KOHz oIl "Crpoenue aroma 1 cBOOOJIHBIM OTBETOM). MakcumanbHas [9K3aMeH
p NEePUOIUYECKUM olleHKa 5 0aioB. 3a Ka)xka0e BEepHO
3aKoH" BLIITOJIHEHHOE 3a1anue - 1 6a,
JaCTUYHO NPaBWIbHBIN OTBET - 0,5
OaJuta, 3aJaHiE HE BBLITIOJIHEHO WIH
BBHITIOJTHEHO He BepHO - 0 6aiios.
Texynmi KouTponbHas Ha BpITTOJIHEHHE KOHTPOJIBHOM pabOThl [PK3aMEH




KOHTPOJIb

pabota Ne3
"XuMudeckas
TepMOJMHAMHUKA"

OTBOAUTCS 25 MUHYT.

B Ounete 5 3aganuii (3 TeCTOBBIX
3aJJaHNs C BBIOOPOM OJTHOTO HITH
HECKOJIbKHX TIPABHIILHBIX OTBETOB, 2
3aJlaHusi CO CBOOOIHBIM OTBETOM).
MaxcuMalibHas oIieHKa 5 0ajioB. 3a
Ka)K710€ BEPHO BBITIOJTHEHHOE 3aaHHE -
1 Gan1, YaCTUYHO MPABUIBHBIN OTBET -
0,5 6amna, 3agaHKe HE BBIIOIHEHO HUIIH
BBITIOJTHEHO He BepHO - 0 6ayuioB.

JlaGoparopHas
pabora

JIaGoparopHas
pabota "Kuneruka
XUMHUYECKUX
peakuui"

1. YuacTtue B 1abopaTtopHOM
MpakTUKyMme. | 6at — SKCIIepUMEHT
MPOBENEH 110 METOIMKE JTa00paTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u obopynoBanuem. 0
0aytoB — paboTta He
BBITIOJTHSIACH/BHITIONHSIIACH YACTHYHO
WK B X071€ paOOTHI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBETIO K
HEMCIIPABHOCTH M BBIXOY M3 CTPOSI
000py10BaHus, 3arpSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok caaun oTuéra. 1 6amm — oT4éT
CIIaH Ha 3aHATHH MO pacnucanuio. ()
0aJI0B — OTYET CJIaH C OMO3AaHUEM JI0
2 "Henenb. MUHYC 1 6aut oT4éT caaH ¢
OI03/1aHuEM B 2 U OoJiee Heelb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszzienbl) pacueTHO-Tpaduyeckas 4acThb
BBLINIOJIHEHA 0€3 OIIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yNIBTaTOB SKCIIEPUMEHTA.
Jlonmyckaetcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIHUOOK, KOTOPhIE
CTYIEHT MOXET CaMOCTOSITEIEHO
YCTpaHUTh. 2 Oasa — padora
MOJHOCTBIO 0(hOpMIIEHA, HO UMEIOTCS
HECYIIIECTBEHHBIE OIUOKH B
pacueTHo/Tpaduueckoii/onucaTenbHON
JacTsX pabOTHI WK B BBIBOJaX. B
[1€7I0M, OTBETHI SBJISIOTCS BEPHBIMU B
80% cmydaes. 1 6amt — paGora
o(opmiieHa 4aCTHYHO, JINOO BBIOJIHEH
HE CBOI BapHaHT 3a1aHus. B pabote
[pPUBEICHBI OTBETHI HA MOCTABICHHBIE
BONPOCHI U JIUIIb B 60 % ciydaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduyeckas yacTb pabOTHI BBIMOIHEHA
¢ rpyObIMH OIIMOKaMu, TOIMyIEHBI
OITMOKHU B YPaBHEHUSIX XUMHUIECKUX

peaKI.IPIfI, BbIBOJIbI HE/JaCTUYHO

OK3aMCH




OTpakaroT (PaKT TOCTIKEHUS TIeNN
paboThI

JlaGoparopHas
pabora

JIaGoparopHas
pabota "BnusHue
KOHIIEHTpAIUX Ha

CMeEIICHUE

XMUMHYECKOTO

paBHOBecHs"

1. Yyactue B 1abopaTtopHOM
MpakTUKyMme. | 6at — SKCIIepUMEHT
MPOBENEH 110 METOIMKE JTa00paTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u ooopynoBanuem. 0
0aytoB — paboTta He
BBITIOJTHSIACH/BBITIOMHSIIACH YACTHYHO
WIH B X071€ paOOThI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBEJIO K
HEHCIIPABHOCTH M BBIXOY M3 CTPOSI
000py10BaHus, 3arpSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok caaun oTuéra. 1 6amn — oT4éT
CIaH Ha 3aHATHH MO pacnucanuio. ()
0aJuI0B — OTYET CJIaH C OMO3AaHUEM JI0
2 "Henenb. MUHYC 1 6aut oT4éT caaH ¢
OI03/1aHUEM B 2 U OoJiee HeJelb.

3. KauectBo odopmiienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszzenbl) pacueTHO-Tpaduyeckas 4acThb
BBITOJIHEHA O0€3 OIINOOK, BBEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yNIBTaTOB SKCIIEPUMEHTA.
Jlonmyckaetcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIHUOOK, KOTOPhIE
CTYIEHT MOXKET CaMOCTOSITEIEHO
YCTpaHUTh. 2 Oaia — padora
MOJHOCTBIO 0(hOpMIIEHA, HO UMEIOTCS
HECYIIIECTBEHHBIE OIUOKH B
pacueTHo/Tpaduueckoii/onucaTenbHON
JacTsX pabOTHI WK B BBIBOJAX. B
[1€7I0M, OTBETHI SBJISIOTCS BEPHBIMU B
80% cmydaes. 1 6amt — paGora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
HE CBOI BapHWaHT 3a1aHus. B paborte
[PUBEICHBI OTBETHI HA MOCTABICHHBIE
BONPOCHI U JIUIIb B 60 % citydaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduueckas yacTb pabOTHI BBINOIHEHA
C TpyOBIMU OLITUOKAMH, JTOMYIIECHBI
OITMOKHU B YPaBHEHUSIX XUMHUIECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXaroT (PaKT TOCTHKEHUS 1IeNn
paboThI

OK3aMCH

Texymumii
KOHTPOJIb

KonTtponbHas
pabota Ne4
"Xumuueckas
KHHCETHUKA U
paBHOBecue"

Ha BBINOJIHEHNE KOHTPOJIBHOM paboThI
OTBOJIUTCS 25 MUHYT.

B Ounere 5 3amanuii (2 TECTOBBIX
3aJlaHus C BBIOOPOM OJTHOTO WIIH
HECKOJIBKMX MPAaBUIIbHBIX OTBETOB, 3

3aJ1aHusl CO CBOOO/IHBIM OTBETOM).

OK3aMCH




MaxkcumanbHast OlleHKa 5 6aoB. 3a
Ka)K710€ BEPHO BBIMOJHEHHOE 3aJaHHE -
1 Ga1, YaCTUYHO NPAaBUIILHBIA OTBET -
0,5 6amna, 3agaHKe HE BBIIOIHEHO HIIH
BEITIOJTHEHO He BepHO - () 6ayuios.

JlaGoparopHas
pabora

JlaGopartopHas
pabora
"[IpuroroBnenue
pacTBOpoB
3aJaHHOU
KOHLIEHTPALHH.
IIposepka
KOHIIEHTpaI1U
MPUTOTOBIIEHHOTO
pacTtBopa"

1. Yuactue B 1abopaTtopHOM
MpakTuKyme. 1 6ajr — SKCIepUMEHT
MPOBEEH 10 METOIUKE Ta00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
W TIpaBUII pabOTHI C

MarepruagamMu U ooopynoBanuem. 0
6am1oB — paboTa He
BBITIOTHSUTACKH/BBITIONHSIIACH YaCTHYHO
WK B X0/1¢ pabOThI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pyAOBaHUEM, TEXHUKH
0€301MacHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTHU U BBIXOILYy U3 CTPOS
000pyIOBaHUs, 3arPSA3HEHHUIO
PEAKTUBOB WM TIOPYX MaTEPHAIIOB.

2. Cpok ciaum otuy€ra. 1 6amt — otuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJIJIOB — OTYET CAaH C OMO3JJaHUEM JI0
2 Henenb. MuHyC 1 6amn oT4€T claH ¢
OIIO3IaHUEM B 2 U 00JIee HEIEIb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIMOTHEHA B TIOTHOM
o0BbeMe (3aIOJTHEHBI BCE HEOOXOAMMBIC
paszensl) pacueTHO-Tpaduueckas 4acTh
BBHITIOJTHEHA 0€3 OIMOOK, BHIBO
COCTABIIEH C YYETOM aHau3a
PE3yABTATOB IKCIIEPUMEHTA.
Jlonyckaercs Hannuue 1-2
HE3HAYUTEIHHBIX OTHOOK, KOTOPHIE
CTYICHT MOKET CAMOCTOSITEITEHO
yCTpaHUTh. 2 Oasia — paboTa
MOJIHOCTHIO OpopMIIeHA, HO UMEIOTCS
HECYIIeCTBEHHbIE ONIHOKH B
pacdyeTHOW/TpaduuecKoi/onucaTeTbHOU
JacTsX paOOThI WU B BRIBO/IAX. B
[1€JI0M, OTBETHI ABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amn — pabora
oopMIIeHa YACTUYHO, JIMOO BHITIOTHEH
HE CBOI BapHaHT 3a1aHusi. B paborte
[IPUBEICHBI OTBETHI HA ITOCTABJICHHBIC
BOIPOCHI 1 MIIb B 60 % citydaes
OTBETHI SIBIISTIOTCS BEepHBIMU. PacdeTHo-
rpaduyeckas 9acTh pabOTHI BHIMIOTHEHA
¢ TpyObIMU OIMIMOKAMH, TOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakinii, BEIBOJIBI HE/YaCTUIHO
OTpakaroT (PaKT TOCTHKEHUS IIeNn
paboThI

OK3aMCH

JlaGopaTtopHas
pabora

JlaGoparopHas
pabota "PactBOpHI
IIEKTPOJIUTOB.

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCepuMeHT
NpOBEAEH 0 METOIMKE JTa00PAaTOPHBIX

OK3aMCH




Peakiuu oOMeHa B
pacTBopax
IIEKTPOJIUTOB"

paboT ¢ y4eTOM TEXHHKHU 0€30MaCHOCTH
W TIpaBUJI pabOTHI C

MaTepuaiamu u obopynoanueM. 0
0aytoB — paboTa He

BBIHOHHSIJIaCL/ BBITIOJIHAJIACh YaCTUYHO
WU B XOJ1e PabOThI ObUTH HAPYIIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyJI0BaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU M BBIXOY U3 CTPOSI
000pynOBaHus, 3arPSI3HEHUIO
[PEaKTHBOB WU TIOPYH MaTEPHAJIOB.

2. Cpok ciaum otuéra. 1 6amn — oTuér
C/IaH Ha 3aHATHUH IO pacnucaHuio. 0
0aJIJIOB — OTYET CAaH C OTO3/JaHUEM JI0
2 "Henmenb. MUHYC 1 6aut oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo opopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpadudeckas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3YNIBTaTOB SKCIICPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIUOOK, KOTOpPhIC
CTYACHT MOXKCT CaMOCTOATCIBLHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpaduaecKoii/onucaTebHON
qacTsX pabOTHI WK B BBIBOJAX. B
L[CJIOM, OTBCTEI SBJIAKOTCS BEPHBIMU B
80% ciyuaes. 1 6am1 — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
HEe CBOM BapHwaHT 3ajaHus1. B pabore
IMPUBCACHBI OTBCTHI HA MOCTABJICHHBIC
BOITPOCHI 1 JIuIb B 60 % ciydyaes
OTBCTHI ABJIAIOTCA BCPHBIMH. Pacuerno-
rpaduveckast 4acTb padOTHI BHIMTOTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIMOKH B YPAaBHCHUSAX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

10

JlaGopaTtopHas
pabora

JlaGopatopHas
pabora
"OKHCIUTENBHO-
BOCCTaHOBHUTEIHLHBIC
peakuun"

1. YuacTue B 1abopatopHOM
MpakTuKyme. 1 6ajr — SKCIepUMEHT
MPOBEIEH 110 METOMKE Ja00paTOPHBIX
paboT ¢ y4eTOM TEeXHUKHU 0€30MacHOCTH
U IpaBUJI PabOTHI C

MarepruagamMu U ooopynoBanuem. 0
6ay1oB — paboTa He
BBITTOJTHSUTACH/BBITIOTHSIACH YACTUIHO
WIK B X07ie pabOoThl ObUIH HapyIIEHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pyI0BaHUEM, TEXHUKHI

DK3aMCH




0€30MacHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU M BBIXOY M3 CTPOSI
000pynOBaHus, 3arPSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok ciaum otuéra. 1 6amn — otuér
C/IaH Ha 3aHATHUH IO pacnucaHuio. 0
0aJIJIOB — OTYET CAaH C OTO3/JaHUEM JI0
2 "Henmenb. MUHYC 1 6at oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
oOBeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpadudecKas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3YNIBTaTOB SKCIIEPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEILHBIX OINOOK, KOTOpPhIE
CTYACHT MOXKCT CaMOCTOATCIBLHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpaduaecKoii/onucaTenbHON
qacTsX pabOThI WK B BBIBOJaX. B
L[CJIOM, OTBCTEI SBJIAKOTCS BEPHBIMU B
80% ciyuaes. 1 6ami — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
He CBOM BapHwaHT 3ajaHus1. B pabore
IPUBCACHBI OTBCTHI HA MOCTABJICHHBIC
BOITPOCHI U JIuIlb B 60 % ciydaes
OTBCTHI ABJIAOTCA BCPHBIMH. Pacuerno-
rpaduveckast 4acThb paOdOTHI BHITOJTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIHMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHUS LIEH
paboTHI
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JlaGopaTtopHas
pabora

JIaGoparopHas
paborta
"Onexrponus"

1. YuacTue B 1abopatopHOM
MpakTuKyme. 1 6ajr — SKCIepUMEHT
MPOBEIEH 110 METOMKE Ja00paTOPHBIX
paboT C y4eTOM TEXHUKH 0€30MacHOCTH
W TIpaBUII pabOTHI C

MarepuagamMu U ooopynoBanuem. 0
6aymioB — paboTa He
BBITTOJTHSUTACKH/BBITIOTHSIACH YaCTUIHO
WK B X0/1¢ pabOThI ObUTH HAPYIICHBI
npaBuiia paboThl ¢ MaTepruaIaMu

1 000pyJ0BaHUEM, TEXHUKHU
0€301acHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTHU U BBIXOILYy U3 CTPOS
000pyIOBaHUs, 3arPSA3HEHUIO
PEAKTUBOB WM TIOPYX MaTEPHAIIOB.

2. Cpok ciaum otuy€ra. 1 6amt — otuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0

2 Henenb. MuHyC 1 6ast oT4€T craH ¢

DK3aMCH




OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo oopmienus otuéra. 3
Oasta — paboTa BHITIOTHEHA B MTOJTHOM
oOBeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpadudecKas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHan3a
PE3YyNIBTaTOB AKCIICPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIUOOK, KOTOPhIC
CTYZIEHT MOXXET CAMOCTOSITEIILHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIIECTBEHHBIC OTMOKH B
pacueTHo/TpaduaecKoii/onucaTenbHON
qacTsX pabOThI WK B BBIBOJaX. B
[1€7I0M, OTBETHI SBJISIOTCSI BEPHBIMU B
80% ciyuaes. 1 6ami1 — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
He CBOM BapHWaHT 3a7aHus1. B pabore
[PUBEICHBI OTBETHI HA ITOCTABICHHBIE
BOITPOCHI 1 JuIlb B 60 % ciydaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduveckast 4acTh padOTHI BHIMTOJTHEHA
C TpyOBIMHU OITUOKAMH, JTOMYIICHBI
OIMHMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

12

Texymuit
KOHTPOJIb

KonTtponbHas
pabota No5
"T"anpBaHMYECKUE
AJIEMEHTHI.
Koppo3sus
MeTaJoB"

10

Ha BbIMmoTHeHWE KOHTPOIBHOU PabOThHI
orBoauTcs 40 MUHYT.

KoHTposibHas paboTa cOCTOUT U3 3
3aga4 1o teMe "['anbBaHHYECKUE
baeMeHTHI" 1 1 3a7aum, BKIIOYAIOIIEH 5
BOIIPOCOB, 10 TeMme "Kopposus
MEeTaJIOB".

3a BEpHO PEMIEHHYIO TIEPBYIO 3a7a4y 1O
teme " anbpBaHNYECKUE AIEMEHTHI"
CTY/ACHT moy4aeT | 6ami, 4aCTUIHO
BepHoe perenue - 0,5 6anna, HeBepHOe
pereHue win ero orcytcTeue () 6amios.
3a BTOpPYIO ¥ TPETHIO - 110 2 Oaa,
JAaCTUYHO BEPHOE PEIICHHE - 110 1
0aJTy, HEBEpHOE PEIICHHUE UITH €TO
orcyrctBre 0 6amtoB. MakcuManbHBIN
0as1 Mo JaHHOM TeMe - 5 6aIoB.

[1o Teme "Koppo3sus metamios": BepHO
3aMyCaHbl YPaBHEHUS AIEKTPOTHBIX
peakIuii I IByX cpen - 2 6ama (1o
0,5 6ama 3a Kaxxmoe u3 4-x
ypaBHEHHUH). YKa3aHbl TPOTYKTHI
KOppO3uH (A1 KaXKI0H Cpefbl) - 2
Oaa (o 1 6ammy 1ist KaXKI0i Cpesisl).
Ornpenenen MaTepua JoKaIu3aluu
KaTOJTHOTO TIporiecca (sl KUCIOM

cpensl) - 0,5 6anna. OnpeneneH TUIT

DK3aMCH




nokpseitus - 0,5 6anna. Heseproe
peleHue 1o KaKI0MY ITYHKTY WJIH €TO0
orcytcTBHe - ) 6aoB.
MaxkcuMaJIbHBIN 0aJul IO TaHHOU TEME -
5 6amos.

13

JlaGoparopHas
pabora

JlaGopaTopHas
pabora "Koppo3sus
MeTasuioB"

1. Yuactue B 1abopaTtopHOM
MpakTuKyme. 1 6ajr — SKCIepUMEHT
MPOBEEH 10 METOIUKE Ta00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
W TIpaBUII pabOTHI C

MarepruagamMu U ooopynoBanuem. 0
6am1oB — paboTa He
BBITIOTHSUTACKH/BBITIONHSIIACH YaCTHYHO
WK B X0/1¢ pabOThI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pyAOBaHUEM, TEXHUKH
0€301MacHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTHU U BBIXOILYy U3 CTPOS
000pyIOBaHUs, 3arPSA3HEHHUIO
PEAKTUBOB WM TIOPYX MaTEPHAIIOB.

2. Cpok ciaum otuy€ra. 1 6amt — otuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJIJIOB — OTYET CAaH C OMO3JJaHUEM JI0
2 Henenb. MuHyC 1 6amn oT4€T claH ¢
OIIO3IaHUEM B 2 U 00JIee HEIEIb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIMOTHEHA B TIOTHOM
o0BbeMe (3aIOJTHEHBI BCE HEOOXOAMMBIC
paszensl) pacueTHO-Tpaduueckas 4acTh
BBHITIOJTHEHA 0€3 OIMOOK, BHIBO
COCTABIIEH C YYETOM aHau3a
PE3yABTATOB IKCIIEPUMEHTA.
Jlonyckaercs Hannuue 1-2
HE3HAYUTEIHHBIX OTHOOK, KOTOPHIE
CTYICHT MOKET CAMOCTOSITEITEHO
yCTpaHUTh. 2 Oasia — paboTa
MOJIHOCTHIO OpopMIIeHA, HO UMEIOTCS
HECYIIeCTBEHHbIE ONIHOKH B
pacdyeTHOW/TpaduuecKoi/onucaTeTbHOU
JacTsX paOOThI WU B BRIBO/IAX. B
[1€JI0M, OTBETHI ABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amn — pabora
oopMIIeHa YACTUYHO, JIMOO BHITIOTHEH
HE CBOI BapHaHT 3a1aHusi. B paborte
[IPUBEICHBI OTBETHI HA ITOCTABJICHHBIC
BOIPOCHI 1 MIIb B 60 % citydaes
OTBETHI SIBIISTIOTCS BEepHBIMU. PacdeTHo-
rpaduyeckas 9acTh pabOTHI BHIMIOTHEHA
¢ TpyObIMU OIMIMOKAMH, TOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakinii, BEIBOJIBI HE/YaCTUIHO
OTpakaroT (PaKT TOCTHKEHUS IIeNn
paboThI

OK3aMCH
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bonyc

VYyacTue B
OJIMMITHAJIE TIO
xumud "Ilpomereit”

YYacTHHUK OJMMITHAIBI MOXKET
MaKkcHUMajbHO HabpaTh 50 6amioB. 3a
KaK/IbIi BEPHBIN OTBET CTY/ICHT

OK3aMCH




nosyqaet 0,1%, 3a 50 npaBHIIbHBIX
OTBETOB CTYJEH noirydaet 5% Kk
TEKYILLEMY PEUTHHTY.

DK3aMeHaIMOHHBIN OMJIeT COCTOUT U3 4
BOmpocoB (1 TeopeTHyeckuii BOIpoc u
3 MpakTUYECKUX 3a/1aun). 3a KaxKayIo
BEPHO PEIIEHHYIO 3a7a4y CTYIEHT
nonydvaer 1 6amt. 3a penieHue, B
KOTOPOM JIOTyIIeHa OImMrOKa 0asibl He
HauucsiroTes (0 6amios). 3a
TeopeTudecKuil Bomnpoc 2 baa —
CTYIEHT IIOKa3bIBaeT IIyOOKOe 3HaHHE
Tembl, 1 6amn — cmaboe 3HaHWE
BOIIPOCOB TEMbI, OTBETHI HE
VcUepIbIBAOIINE, HE
apryMeHTHpoBaHHbIe, 0 6ayI0B — OTBET
OTCYTCTBYET.

IIpome-
151 2 JKyTOUYHAs DK3aMeH - 5
aTTecTanus

DK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MIPOMEKYTOYHOMN [Iponenypa npoBeneHust
arTecTalnuu

Kpurepun
OLIEHHBaHUS

Peiitunr oOyyaromerocs 1o AUCIUILIMHE ONPEENIeTCs TOJIBKO MO
pesyibraTaM TeKyiero KoHTposs. Ecnu peiitunr obyyaromerocs
no qucuumiinHe coctasiseT 85...100 %, cTyneHT noay4yaeT OLUEHKY
— oTIU4HO; 75...84 % — xopomio; 60...74 % — yn0BIE€TBOPUTEINIBHO;
0...59 % — neynoBnerBopuTeabHO. CTYIEHT MOXKET YIAyUIIUTh CBOM

PEUTHHT, TPOIIsi KOHTPOJIBHOE MEPONIPUITUE TPOMEKYTOUHON (B cooTBETCTBUU C
JK3aMeH aTTeCTAlMH - 9K3aMEeH, KOTOPOEe He SIBIISETCS 00s3aTeNIbHbIM.  [rml. 2.5, 2.6
KoHnTponbHOE MeponpusiTHe MPOMEKYTOUHON aTTECTalluN [Tonoxxenust

IIPOBOJIUTCS B BUJIE MMCbMEHHBIX OTBETOB Ha BOIIPOCHI
sK3amMeHanoHHoro ouneta. CtyaeHTy gaercs 60 MUHYT Ha
MIOJTOTOBKY. 3aT€M CTY/IEHT O3BYYMBAET CBOM OTBETHL. [Ipu

HE0OXOTUMOCTH CTY/ICHTY MOTYT OBbITh 33/1aHbI YCTHBIE

YTOUHSIOIINE BOIPOCHI.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Ne KM
112|314/5/6(7(8[9]10]|11{12|13|14{15

Komnerennun Pesynbrarsl 00yueHUs

3HaeT: "copepikaHue OCHOBHBIX Pa3/IesioB, COCTABISIOIINX
YK-1 TEOPETUYECKUE OCHOBBI XUMHUH KaK CUCTEMBI 3HAHUU O HHH | [ + 1 [+
BEIIIECTBAX U XMMHYECKHUX Mporeccax”

'YMeeT: "BBINONHATE SKCIIEPUMEHTHI U 000011aTh
HaOmonaeMble (DaKkThl C HCIIOIB30BAHUEM XUMHUECKUX
3aKOHOB, IPEIBUICTh PUINUECKUE U XUMUUECKUE

YK-1 " H O P ]
CBOMCTBA BELIIECTB HA OCHOBE 3HAHUS O CTPOECHUU
BEIIIECTBA, IPHPOIC XUMHUIECKOH CBSI3H, TIOIB30BATHCS
XUMHUUECKOH UTepaTypolt ¥ CripaBOYHUKAMNU"
Mmeet npaktuueckuil onsiT: "Braneer aneMeHTapHbIMU
VK-1 npreMaMu paboThl B XUMUYECKON J1ab0paTopuu U A e el B

HaBbIKaMU OOpAIIEHUs C BELIECTBOM, OOIIMMU MpaBUIIaMU
TEXHUKHU 0€30IaCHOCTH ITPU 00paleHUH ¢ XMMHUYECKOM




MoCyA0M, 1a00paTopHBIM 000OPYAOBAHHEM M XUMUYECKUMU
peakTuBamu"

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. AxwmeroB H. C. O0uias u Heopranmueckas Xumus : yueo. s X1UM.-
TeXHOJ. crennanbHocter By30B / H. C. AxmeTtos. - 7-e u3z., crep.. - M. : Beicias
mkona, 2009. - 742, [1] c. : win.

2. Koposun H. B. O6mas xumus : y4e0. st By30B 110 TEXH.
HarnpasieHusM U cnenpanbHocTsM / H. B. KopoBuH. - 12-e u3n., ucnp.. - M. :
Bricias mkona, 2010. - 556, [1] c. : ui.

3.  TImnxa H. JI. O6mas xumus : y4e6. mocoOue Jjisi HEXUM.
cnennanbHocTel By3a / H. JI. I'munka. - W3n. ctep.. - Mockra : KHOPYC, 2018. -
746, [3] c. : wn.

0) OononHumMeNbHASL IUMepamypa:

1.  I'muuka H. JI. 3agauum u ynpaxsHeHus o o01iei XuMuu : y4ueo.
nocoOue Juist HexuM. cnenuanbHocTed By3oB / H. JI. I'munka ; mox pen. B. A.
PabunoBuua, X. M. Pyounoii. - U3a. crep.. - M. : UnTerpan-Ilpecc, 2008. - 240 c.

2. Kapanerbsay M. X. OOuiast u HeopraHudeckas Xxumus : Yueo. s
By30B / M. X. Kapanetesuu, C. U. IpakuH. - 4-e uzsa., crep.. - M. : Xumus, 2000. -
588, [4] c. : nn.

3.  Kapanerbsuiy M. X. Crpoenue Bemiectsa : Y4ed. mocodue st XUM. U
XUM.-TexHOJI. crell. By30B / M. X. Kapanerssinn, C. U. Ipakus. - 3-e uza., nepepad.
1 1oI11.. - M. : Beicmag mxona, 1978. - 304 c. : m.

4.  Pomannesa JI. M. COopHUK 3a71a4 ¥ YIIPaXHEHUHN TI0 00T XUMUH :
VY4eb. mocobue /71 HEeXUM. CIIell. BY30B. - 2-€ U3/., mepepad. u jnom.. - M. : Beicias
mkoja, 1991. - 288 c. : ui.

5. Vraii 4. A. O6mas 1 HeopraHudeckasi XMMHs : y4e0. 171 By30B 10
HANpAaBIICHUIO U cienranbHoCcTH "Xumuda" / S. A. VYrail. - 5-e uzn., crep.. - M. :
Breicuras mkona, 2007. - 526, [1] c. : ui.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:

1. Bectauk MockoBckoro ynuepcurera. Cepust 2, XuMus : Hayd. KypH.
/ Mock. roc. yH-T uM. M. B. Jlomonocosa (MI'Y). - M. : U3narenbcTBO
MockoBckoro ynuepcurera, 1960-1972. -

2. PedeparuBnsiii )xypHan. Xumusd. 19. : moHomep. npeam. ykas. / Poc.
akaj. Hayk, Bcepoc. uH-T Hayu. u TexH. uHbpopm. (BUHUTU). - M. : BUHUTU,
1982-2006. -

3. Xypnan HeopraHUYECKOW XUMHH : exemec. KypH. / Poc. akan. Hayk,
OTtn-Hue XMMUM U HayK 0 mMarepuanax. - M. : Hayka, 1958-. -

4.  Kypnan oOuieit XMMUU : Hay4.-TeOpeT. )KypH. / Poc. akan. nayk, Ota-
HUE XUMHH U Hayk o Mar-yax. - CII0. : Hayka, 1946-. -

5. JKypHan npukiagHOW XMMUM : Hayd. *KypH. / Poc. akaz. Hayk, OTn-Hue
XUMUU U HayK o mar-nax.. - CII6. : Hayka, 1946-. -



6.

7.

DneKkTpoxuMus : Hayy. KypH. / Poc. akan. Hayk, OTA-HHME OOIIl. U TEXH.
xumuu, MH-T anektpoxumuu um. A. H. ®pymkuna. - M. : Hayka, 1965-. -

XUMHUS 1 )KU3HB - 21 BeK : Hay4.-monyJ. )KypH. / UHCTUTYT HOBBIX
TexHonorui odpaszosanus, Kommanus "Xumus u sxxu3ns". - M., 2013-2017. -

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

CKOpOCTh XUMHUYECKUX pEaKIMii. XUMUYECKOE paBHOBECHE: yueOHOe
nocobue / E.M. Mamotuna, O.B. Pakosa. — Uensiounck: M3natenbckuii HEHTP
IOYpl'Y, 2014. — 29 c.
Kunerrka XUMUYECKUX pEeaKIIUi: TECTOBBIE 3a/IaHUS J1JIsI
caMocToATeNnbHOM padoThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Yensounck: Uznarensckuit ientp FOYpI'Y, 2015. — 34 c.

Peakiiuu B pacTBOpax aJI€KTPOIUTOB: 3aJJaHUS JJIs1 CAMOCTOSTEIIbHON
pabotsl / E.M. Mamotuna, O.B. PakoBa. — Yenssounck: M3narenbckuit ieHTp
IOVYpl'Y, 2012. - 50 c.

1.

2.

3.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camoCcmosmenpHoll pabomsl cmyoeHma:
CKOpOCTh XUMHUUYECKUX peaKIuil. XHUMHUYECKOE paBHOBECHE: YICOHOE
nocobue / E.M. Mamotuna, O.B. Pakopa. — Yensounck: M3narensckuit ieHTp
IOVYpl'Y, 2014. - 29 c.
KuHeTtnka XuMUUYeCKHX peaklUil: TECTOBBIC 3aJaHUS JJIs
caMocToATeNbHOM paboThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Yensounck: Uznarensckuit nentp FOYpI'Y, 2015. — 34 c.

Peakiiuu B pacTBOpax aJI€KTPOIUTOB: 3aJJaHUS JJIs1 CAMOCTOSITEIIbHOMN
pabotsl / E.M. Mamotuna, O.B. PakoBa. — Yensiounck: M3narenbckuit ieHTp
IOVYpI'Y, 2012. - 50 c.

1.

2.

3.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HaunmeHnoBanue
No Bun peeypea s | bubnuorpaduueckoe onvcanue
JUTEPATypsl | SIEKTPOHHOM
bopme
O6mas xumusd Y. 1 : yue6. mocobue 1is 1a6. paboT MO HANPaBICHHIO
MeTonudeckue o | "
OnexktpoHHbId |"Apxurextypa" u np. Hanpasinerusm / M. B. Kprokosa u ap.; FOx.-
MoCcoOus st
1 camocTosTensHonETAIOr VYpai. roc. yu-T, Kag. Heopr. xumus ; KOYpI'Y, UensOunck :
AGOTEL CTVIICHTA HOYpI'Y Wznarensckuii Lentp FOYpI'Y, 2014
P M http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000531630
DJeMEeHThl XUMUYECKON TePMOJUHAMUKY B Kypce o0mIeil XuMmuu
O — OnextponHblid ([Tekct] : yue6. mocobue / I. I1. XKuBororckas, JI. A. Cunopenkona, O.
2 TenaTVDA KaTaJjor H. I'py6a ; FOx.-VYpan. roc. ya-1, Kad. O6m. xumus ; KOYpI'Y,
patyp HOYpl'Y Uensiounck : Uznatenscteo OYpI'Y , 2007
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000413971
DJNEKTPOHHAs CTPYKTypa aToMoB. [IeprouyHOCTh H3MEHEHUSI CBOMCTB
KT DOHHAL XUMHYECKHUX DJIEMEHTOB U UX COeNUHEHUH: yueb. mocodue / 1. B.
JlonotHUTEIBHAS P Kprokoga, I'. I1. )Kusotosckas, JI. A. Cugopenkona ; FOx.-Ypai. roc.
3 KaTajaor .
reparypa OVolY vH-T, Kad. Heopr. xumust ; FOYpI'Y, Uensounck : M3narensckuii LienTp
p I0VpI'Y , 2010
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000468880
4 MeTtoauueckne [DnekTpoHHbIi |[anpBaHMYeckuil anemeHT. Kopposus meramnoB. COOpHUK 3a1aHui st
mocoowst st KaTaJjor CaMOCTOSITEIbHON paboThI cTyaeHTOB / cocT. E.M. Mamtoruna, O.1.




camocrosaTenbHOUOYpI'Y Kauypuna. — Yensounck: Mznarensckuit nientp FOYpI'Y, 2018
[pabOTHI CTY/ICHTA http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000563956

IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO OOECIIEUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTTHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITEIOTEPHASI TCXHHKA,
Bun 3ansTuit a I_l MpeyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHEe, UCTIOIb3yeMOe s
YA pa3IMYHBIX BUIOB 3aHATUH

O6opynoBaHue CHENUATH3UPOBAHHBIX XUMHUYECKUX JabopaTopuii:

41) [nepuommeckue Tabmuipl XumMudeckux anementos J[. 1. Menneneesa, Tabnuiipt

OK3aMeH (1) AIEKTPOXUMHUYECKOTO PsiZia METAJIIOB, TAOIHIIBI PACTBOPUMOCTH COJIEH U
OCHOBaHUI B BOJIE, KJIACCHBIE IOCKH, CTEH/IbI U IUTAKAThl COOTBETCTBYIOIIHE

TEMATUKE 3aHATUS

202 (MynbsTumenuiiHas ayIuTOpHs C IIPE1yCTaHOBIEHHBIM IPOIPAMMHBIM

Jlekuun .
(1a) [oGecriedyeHrEM, KOMITIEKT MTPE3CHTAINH IO TUCITUTIIIMHE.
O6opynoBaHue crielnaTIn3uPOBAHHBIX XUMUYECKUX JIa0OPaTOPUIA:
[IpakTuueckue 419 [repronmHeckue TaOIMLIbI XUMHUYECKUX eMeHToB J[. 1. MenneneeBa, TabauLbI
3aHATHS U (1) DIEKTPOXHMHMECKOTO PA/ia METAIIOB, TaOJIHUIIBI PACTBOPUMOCTH COJICH 1
CEMHHApPbI OCHOBaHMI B BOZIE, KIIACCHBIE TOCKHU, CTEH/Ibl U TUIAKaThl COOTBETCTBYIOIINE

TCEMATHUKE 3aHATUA

Crienianu3upoBaHHbIe Ja00paTOpUH TSI TPOBEACHUS JTAOOPAaTOPHBIX 3aHATHIA
110 XUMHHU, HAOOPBI XUMHYECKOH MOCY/IbI, TPHOOPOB M PEAKTUBOB.
Criennann3upoBaHHbIE CTEHbI, TAOIHIIBI.

JlaGoparopusie [412
3aHATHUS (1)




