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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: coJiep:KaHue OCHOBHBIX Pa3/esioB,
COCTABJISFOIINUX TEOPETUYECKUE OCHOBBI XUMUU KaK
CUCTEMbI 3HaHUH O BEUIECTBAX U XMMHUYECKHUX
nporeccax
'YMeeT: BBIONHATH DKCIEPUMEHTHI 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 CIIPaBOYHHUKAMHU
Mmeer npakTuiyeckuil onbIT: Biianenus
QJIEeMEHTapHBIMU IpUeMaMiU pabOThl B XUMUYECKOU
1a0opaTopuy U HaBBIKAMU OOpaIleHUs ¢
BEIIECTBOM, OOIIMMH MPaBUIIAMU TEXHUKH
0€30MaCHOCTH MPH 00paIEHIH ¢ XUMHYECKON
MOCY/I0H, JTabopaTopHBIM 000PYIOBAaHUEM H
XUMHYECKUMU pPEeaKTUBAMU

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT
Her 1.0.09 OcHOBBI TEOPUM LIETIEN U 3JEKTPOTEXHUKA

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSM, HABbIKAM CTY/I€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JTUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILUINH:




Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0€eMKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
2

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 16 16

Camocmosmenvras paboma (CPC) 69,5 69,5
IToaroroBka K TeKymemMy KOHTpOItO. Pemenne 175 175

MHOTOBapUAHTHBIX 3334 110 TeMaM ’
[ToaroroBka K MpOMEKYTOUHON aTTeCTAUU (DK3aMEH ) 27 27
[TonroroBka k 1abopatopHbIM paboTam 15 15
[ToaroroBka k Texymemy KOHTpoi0. OdopmiieHre 0TYETOB 10 10

1o 1a00paTopHBIM paboTam

KoHcynbTanum u mpoMexxyTodHas aTTecTalus 10,5 10,5

Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - 9K3aMeH

5. Coneprkanue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHIATHIH 110
pa;;(_;na HaumeHnoBanue pa3nenoB JUCHHUILIHHBI BHJaM B Jacax
Bcero JI 113 JIP
1 Beenenue. OCHE)BHBIC MTOHATHUS U 3aKOHBI 5 1 ) )
HEOPraHUYECKOW XUMHH
2 |OCHOBBI CTPOEHUS BEIIECTBA 7 5 2 0
3 OO01re 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX 13 2 6 4
MPOIIECCOB
4 |PacTBOpPBI M TUCHIEPCHBIE CUCTEMBI 8 4 0 4
5 |OKucAUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 8 4 2 2
6  |[DNEeKTPOXUMHUYECKHE MPOIECCHI 8 4 2 2
7 XUMHYeCKHe CBOMCTBA MaTeprasoB, MPUMEHSIEMbIX B 10 6 ) )
pruOOPOCTPOECHUU
5.1. Jlekuun
No No Kon-
nexuuulpasena HaumenoBanue mim kpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATHUS . ;C(; )




(OCHOBHBIE TTIOHSITHS U 3aKOHBI XUMHU

Crpoenue atoma. KopiryCKymsipHO-BOTHOBBEIE CBOMCTBA 3JIeKTpoHA. KBaHTOBEBIE
qrciaa. ATOMHBIE OpOUTATH.

CtpoeHune IIeKTPOHHBIX 000JI0YeK aTOMOB XUMUYECKUX 2JIEMEHTOB.
[lepuognueckuii 3akoH U nepuoanueckas cucrema /.M. Menneneesa.

[Teprognyeckoe U3MEHEHUE CBOMCTB XMMUUYECKHUX JIEMEHTOB M UX COCIMHEHUH.
XUMHUECKas CBA3b.

XuMHueckas TepMoAnHaMuKa. TernoBsie 3PPEeKThl XUMHUUECKUX PEaKIHH.
OHTaIbIUA

HanpaeneHHOCTh (PU3MKO-XUMHUYECKUX MpoIieccoB. DHTponus. DHeprusa [ mboca u
[ 'expMronbpia

Xumunueckas KUHeTHKa. CKOpOCTh XUMHUUYECKON peakinu. GaKkTophl, BAUSIONINE
Ha CKOPOCTb PEaKINK (KOHIIEHTpAIHs, JTaBICHHE)

DaKTOPBI, BAUSIONINE HA CKOPOCTh PEAKIINH (TeMIiepaTypa). XUuMUYECKOe
paBHoBecue. [Ipunnun Jle [llatense-bpayna

PacTBOpEI U JUCIIEpCHBIE CUCTEMBI. TepMOIMHaMKKa IpoLecca paCTBOPEHUSL.
Crioco0bl BbIpayKeHHsI KOHIIEHTPAIH PACTBOPOB.

8

PaCTBOpLI QJICKTPOJIMTOB. TCOpI/Iﬂ BHCKTpOHHTHQCCKOﬁ JUCCoranmn AppeHI/cha.

9

CubHbIe U crabble aneKTpoiuThl. Bona. Peakiiuu nonHoro oOMeHa B pactBopax
pIIeKTpoauTOB. OOpaTMble, HEOOpAaTUMBbIE PEaKIUH.

10-11

OKHCIIUTEIFHO-BOCCTAHOBUTEILHEIC p€aKkunn

12

DNEKTPOXUMHUUECKHUE MpoliecChl. ['anbBaHNUECKHE FIEMEHTHI

13

QHCKTpOHI/IS. KonndecTBeHHbIE XapPaKTCPUCTUKU JJICKTPOJIN3A. 3aKOHBI d)apaneﬂ.

14

< |oajalul & || &

Koppo3us MetainoB. XuMudeckasi KOppo3us. JEKTPOXUMUUYECKasi KOPPO3USL.
MeToabl 3alUThl METAJIJIOB Y METAJUIMYECKUX KOHCTPYKIUUA OT KOPPO3HH.

N (NN

15-16

Matepuasbsl, IpUMEHsIEMbIE B IPUOOPOCTPOCHUN: COCTaB, PU3NUECKUE U

XHMHYSCKHE CBOMCTBA

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

Kiaccudukanust 1 HOMEHKIIaTypa HeopraHudeckux coeauHenuit. Knaccuduxarms
OCHOBAaHMH, KUCIIOT, COJIEN, OKCUIOB. Jluccouuanus KMUCIOT, OCHOBAHUH, COJIEH.
Kucinsle, cpeHne u 0oCHOBHBIE cOM. [IepeBoa KMCIBIX M1 OCHOBHBIX COJIEH B
CpeaHue.

Crpoenue atoma. CocTaBieHUE IEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB.
BanenTHble OJICKTPOHBI. KoBajieHTHOCTE aTOMOB B HOPMAJBbHOM U B036Y)KIIGHHOM
coctosiHUsX. CpaBHEHHE CBOMCTB aTOMOB AJIEMEHTOB UCXOJIS U3 UX MOJIOKEHUS B
[Teproguueckoii cucreme [I.1. Menneneesa. I3MeHeHHE KUCIIOTHO-OCHOBHBIX U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCTUHEHHI 2JIEMEHTOB Ha
OCHOBAaHUU NEPUOINYECKOTO 3aKOHA.

Xumuueckasi TepMonHamMuKa. TeruioBbie 2pPeKTbl XUMUUECKUX PEAKITHA.
Ouranbnus. Cnenctus u3 3akoHa ['ecca. PacueTs! TemmoBbix a3 dexron
XUMHUYECKUX PEAKLUI C HUCIIOJIb30BAaHUEM CIPABOUHBIX JAHHBIX U
KOMOMHUPOBAHHUEM TEPMOXHUMHUYECKUX YPAaBHEHUH.

M3meHeHnne SHTPONUU B X0A€ (PU3NKO-XUMHUYECKUX TpeBpariennii. M3o0apHo-
N30TEPMUYECKUI TIOTEHIIMA U HallPaBJIEHUE CaMOIPOU3BOJIBHOTO MPOTEKAHUS
peakuuu. PacueTsl n3mMeHenus sHeprun ['mé6ca B Xoz1e peakuuu ¢
HCII0JIb30BAaHUEM CIIPABOYHBIX JIAHHBIX.

XuMudeckasi KHHETUKa U paBHOBecue. CKOPOCTh XUMUUECKUX PEaKLUi. 3aKOH
JEHCTBYIOIIMX Macc. BiMsiHMEe KOHIIEHTpalyHy, JaBI€HUs] M TEMIEPATyphl Ha




CKOPOCTb XUMHUYECKOH peakiuu. COCTOSTHUE XUMHYECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHOBecHs. KoHcTanTa paBHOBecHs v dHeprus [ mooca. Cmenienue
XUMHNYCCKOTO PAaBHOBCCHUA (BJII/ISIHI/IC KOHICHTpAluU, TEMIICPATYPHI, I[aBJ'IeHI/ISI).
[Tpuniun Jle larense-bpayHa.

OXHUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE pE€aKumnu. THnUYHBIC OKUCITUTEIHN U
BOCCTAHOBUTCIIN. Hpoueccm OKHCJICHHS U BOCCTAHOBJICHUS. THIIBI
OKHCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ. MeTO)II)I pPacCTaHOBKHU
KO3(b(bHHHCHTOB B OKUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX.

["anbBaHMYECKUE ANEMEHTHI. PacueT 31eKTpOIHbIX MOTEHIIMAJIOB 110 YPABHEHHUIO
Hepucra. Pacuer J/1C ransBanndeckoro sneMenTa. [lonsipusaius 31eKTpoaoB.
DnekTposin3. AHOAHBIE U KaTOJIHbIE MpoLecchl. PacueT Macchl MOKPBITHS MO
3akoHaMm Dapanest.

XUMHYECKHE CBOMCTBA METAUIOB. OTHOIIICHHE METAJIOB K KMCI0TaM, IIeI04YaM,
BOJIE, KUCJIOPOAY Bo3ayxa. Koppo3us u 3ammra MeTamioB U CILUIaBOB.
XUMHUECKasi, JIEKTPOXUMHUUECcKast koppo3us. [Iporiecchl npu koppo3un MeTaJIOB
C BOJIOPOJHON W KHCIOPOAHOU Jenosapusanueii. OnpeneneHue npoayKToB
koppo3uu. Koppo3us MeTallsIoB pH KOHTAKTE JIByX METAJJIOB U CIUIABOB. MeToIbI

3AIUTBI MCTAJIJIOB OT KOPPO3UMU. AHO,I[HBIG W KaTOAHBIC ITOKPBITHA.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

Ne
paszena

HaumeHnoBaHue WK KpaTKoe cofiepkaHue J1a0opaTopHoi paboThI

Koi-
BO
4acoB

Kitaccsl Heopranndeckux coeuHeHui. Llenb paboThl: 03HAKOMHUTHCS C METOJIaMU
MOJTyYeHHUsI OKCHJIOB, KUCIIOT, OCHOBaHHM (IIeNI04eil), CoNelt U U3yUUTh UX
CBOWCTBA.

Kunernka xumudeckux peakiuii. [{ems paboThl: H3y4UTh 3aBUCUIMOCTH CKOPOCTH
FOMOT€HHON XMMUYECKOM pEeaKuu OT KOHIIEHTPAIMU PEAarupyrommX BeIEeCTB NpU
[MOCTOSITHHOW TEMIIepaType U OT TEMIIEpaTyphbl IIPU NOCTOSHHON HadyaJbHON
KOHIIEHTPAIMU PEarupyrommx BeIecCTB.

BrusiHue KOHIEHTpAllUK Ha CMEIlleHuEe XUMUYecKoro paBHoBecHsl. L{ens paboThl:
VM3YYUTh BIUSTHUE U3MEHEHMS KOHLIEHTPAILMU Pearupyronux BelecTB Ha
CMEIICHNE XUMHYECKOTO PaBHOBECHSI.

[IpuroroBieHue pacTBOPOB 3aJaHHON KOHLIeHTpauuu. [IpoBepka KoHIIEHTpauuu
[IPUTOTOBIIEHHOTO pacTBopa. Llesb: nomydeHre HaBbIKOB IPUTOTOBIICHUS
pacTBOPOB. 3HAKOMCTBO C METOAAMHM ITPOBEPKH KOHIIEHTPAIMH IPUTOTOBICHHOTO
pacTBOpa.

Peakiiin oOMeHa B pacTBOpax 3MEKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS €
METO/IaMH TOTYUYEHUs CIa0BIX KUCIOT U OCHOBAaHUMU. 3y4unTh BIMSIHIE BBEICHUS
OJTHOMMEHHOTO MOHA Ha CMEIICHHE PAaBHOBECHSI TUCCOLMALIUU CIIab0TO
eKTpoauTa. O3HAKOMUTHCS C PA3TUYHBIMU TUTIAMH PEAKITUl OOMEHa B BOJAHBIX
pacTBOpPAaxX MEKTPOIUTOB.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIILHBIE PCaKInu. ]_[eJ'IB pa60THZ O3HAaKOMMUTBCA C
HauoOoee PacCpOCTPAHCHHBIMU OKHUCIUTCIIAMU U BOCCTAHOBUTECISAAMHU, a TAKKEC C
PA3JIMIHBIMU TUITAMU OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

OnexTponus. Lenas paboTel: paccunuTaTh U OMPEAETUTH BO3MOXKHbBIE TPOIECCHI,
[poTeKa-toIIre Ha 3eKTpoax. [loayunuTh HUKeIeBOe MOKPHITHE HA MEJIH,
OTIPEIECTUTH TOJILIMHY MOTYyYEHHOTO MOKPHITHS M PACCUUTATh KAaTOTHBINA BBIXOJ] I10
TOKY.

KOppO3I/I$I MCTAJIJIOB. L[CJ'H: pa60TLII HU3Yy4YUTb OCHOBHBIC THIIBI KOPPO3HHU
MCTAJIJIOB, BIIMAHUEC PA3JIMYHBIX q)aKTOpOB Ha CKOPOCTb KOppO3rH, METOABI

3alIUTHI MCTAJIIIMYCCKUX KOHCTPYKHI/Iﬁ OT KOppPO3UH.




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
paszienos, IaB, CTPaHUL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

[lonroToBka K TeKyIIieMy KOHTPOJIIO.
PereHrie MHOTOBaprUaHTHBIX 3aa4 110
TeMaMm

1. Koposun, H. B. O0mas xumust Texct
y4eO. ISl By30B IO TE€XH. HAMPABICHUSIM U
cnenuanbHocTsM H. B. Koposun. - 11-e
u3., crep. - M.: Beiciias mikona, 2009. c.
14-64; c. 115-201; c. 204-336; c. 341-377,
2. I'muuka, H. JI. O6mas xumus Yue0.
nocoo6wue nis By3oB H. JI. [unka; [ox pen.
A. U. Epmakosa. - 30-e u3z., ucop. - 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. Axmetos, H. C. O0mias u
HEOpraHuyeckasi Xumusi YueO. [JIst XUM.-
TEXHOJ. cneruanbHocTeil By3oB H. C.
AXMETOB. - 7-€ u3., ctep. - M.: Boicias
mkoita, 2006. c. 16 —45;47-106; c. 115—
151; ¢c. 175-196; 212-244. 4. I'munka, H. JI.
3aaun U yrpakHeHus 1o o01ieil XuMmuu
Texcr yue6. nocobue ans By3os H. JI.
[munka. - U3a. crep. - M.: KHOPYC, 2016.
c. 827; 37-63; c. 66-94; c. 95-138; c. 631
647; 690-697.

17,5

[ToaroroBKa K MPOMEXXYTOYHOM aTTECTALUH
(3K3aMeH)

1. KopoBun, H. B. O6mmas xumust Tekct
y4ae0. ISl By30B 110 T€XH. HAMPABICHUSM U
crennainbHocTaM H. B. KopoBus. - 11-¢
n31., crep. - M.: Boiciast mkona, 2009. 2.
I'munka, H. JI. O6mas xumus Yue0.
nocobue st By3oB H. JI. I'munka; Iox pexn.
A. U. Epmakosa. - 30-e u3z., ucop. - M.:
Wurerpan-Ilpecc, 2006. 3. Axmetos, H. C.
OO61as u Heopranuyeckas Xumus Y4eo. ass
XUM.-TEXHOJI. crienuanbHoctei By30B H. C.
AXMETOB. - 7-€ u31., ctep. - M.: Boiciias
mkoja, 2006; 4. XXusorosckas, I'.11.
JJIeMEeHThl XUMUYECKOW TEPMOJIMHAMUKY B
Kypce o01eil xumun: yaeoHoe nocobue /
[.I1. )KuBotoBckas, JI.A. CunopeHkosa,
O.H. I'py6a. — Yensbunck: U3a-so FOYpILY,
2007; 5. DneKTpOHHbBIE CTPYKTYPhI aTOMOB.
[Iepuonnueckas cucrema sieMenTos J1.1.
MenneneeBa: yueoHoe nocodue / U.B.
Kproxona, I'.I1. J)KuBorosckas, JI.A.
CunopenkoBa, }O.C. JIBopsimuHa. —
Uensounck: Mzn-so FOYpI'Y, 2004

27

[ToaroroBka k gaboparopHbIM paboTam

1. O6mas xumus: yaebHOe Tocooue st
BBITIOJIHEHUSI JTaOopaTOpHBIX padoT. YacTts 1
/ 1.B. Kprokosa, JI.A. Cunopenxosa, I'.I1.
JKuBoToBckas u ap. — UenssOMHCK:

W3narensckuii nentp IOYpl'Y, 2014. Y. 1.

15




86 c. (c. 9-16; c. 27-51; c. 54-68) 2.
DKuotoBckas, [.I1. DnekTpoxumuueckue
mpouecchl / [.I1. XKuBorosckas, E.B.
[Tapmnaii, JI.A. CugopenkoBa, E.I.
Anrtomkuna. YensOnuck: U3parensckuii
nentp FOYpI'Y, 2010. — 66 c. (c. 3-8, c. 33-
46; c. 49-58)

[ToaroToBka K TEKyIIEMY KOHTPOJIIO.
OdopmiieHre 0TYETOB 110 TaOOPaTOPHBIM
pabotam

1. O6mas xumus: yuebHOe Tocodue st
BBITIOJTHEHUSI Ta00paTopHBIX paboT. YacTs 1
/ 1.B. Kprokosa, JI.A. Cunopenxosa, I'.I1.
JKuBotoBckas u p. — YensiOuHCk:
M3narensckuii uentp FOYpI'Y, 2014. Y. L.
86 c. (c. 14-16; c. 35-41; c. 47-51; c. 58-59;
c. 66—68) 2. XKuorosckas, [.I1.
DnexTpoxumudeckue npoueccel / [LI1.
JKusorosckas, E.B. Ilapmnaii, JI.A.
CunopenkoBa, E.I. AnTomkuna.
Uensbunck: M3narensckuit ientp FOYpl'Y,
2010. - 66 c. (c. 42-46; c. 55-58) 3.
Heoprannueckas xumusi: JlabopaTopHbIii
npakTuky™m / E.I. AHTTOmIKMHA, JI.M.
Uekpeiruna, E.A. I'puropbesa. - YensOuHck:
WN3narensckuii nentp FOYpI'Y, 2011. - 73 c.

(c. 60-63)

10

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTposnb kauecTBa 0CBOESHMsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KonTpoabsusie meponpusitus (KM)

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Makc.

Bec Oam

[Mopsimox HauwcneHus: 6amIoB

Yuu-
THIBa-
eTCs B
1A

JIaGoparopHas
pabora "Knaccel
HEOPTraHUYeCKUX

coenuHeHui"

JlaGoparopHas
pabora

1. YuacTue B mabopatopHOM

mpakTUKyMme. 1 6amn — SKCepUMEHT
MPOBENEH 110 METOMKE JTa00paTOPHBIX
paboT ¢ y4eTOM TEXHHKH 0€30MacHOCTH
1 TIpaBUII PaOOTHI C

MaTepuaiamu u o0bopynoBanueM. 0
0ayoB — pabora He
BBITIOJTHSIACH/BBITIOMHSIACH YACTHYHO
WIN B X0ZI€ PaOOThI OBUTH HApYIIICHBI
MpaBuia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, YTO MPUBEIIO K
HEHCIIPABHOCTHU U BBIXOIY U3 CTPOS
00opyAOBaHus, 3arPS3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAIIOB.

2. Cpok ciaum otué€ra. 1 6amt — otuér

cIaH Ha 3aHATHUHU T0 pacnucaHuio. ()

OK3aMCH]|




0aJIJIOB — OTYET CAaH C OTO3/JaHUEM JI0
2 "Henmenb. MUHYC 1 6amt oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpaduieckas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3yJIBTaTOB AKCIICPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEIHLHBIX OIUOOK, KOTOPhIC
CTYZIEHT MOXXET CAMOCTOSITEIILHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTMOKH B
pacueTHo/TpaduuecKoii/onucaTenbHON
qacTsX pabOThI WK B BBIBOJaX. B
[1€7I0M, OTBETHI SBJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6ami — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
HEe CBOM BapHuaHT 3a7aHus1. B padore
[PUBEICHBI OTBETHI HA TOCTABICHHBIE
BOITPOCHI 1 JIuIlb B 60 % ciydyaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduveckast 4acTh paOdOThI BHIMTOJTHEHA
C TpyOBIMU OLITUOKAMH, JOMYIICHBI
OIMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

Ha BBINOJIHEHNE KOHTPOJIBHOM paboThI
OTBOAUTCS 25 MUHYT.
KoHTposibHas paboTa cOCTOUT U3 2

KonTtponbHas .
aGora Noel 3aaHui. 3a KakJ10€ BEpPHO HAIMCAHHOE
Texymmii p " B XUMHUYECKOE YpaBHEHNE, HA3BaHNE
Knaccer PK3aMeH
KOHTPOJIb BEIIECTBA CTyAECHT nosryyaet 0,25
HEOpraHMYEeCKUX
o Oanna. 3a perieHne, B KOTOPOM
COeIMHEHU
oTMyIeHa OMMUOKa, UITH €TO
OTCyTCTBHUE Oaiibl He HauucisoTes (0
0aJIsIoB).
Ha BbInonHeHrne KOHTPOIbHOU padOThI
orBonuTcs 20 MUHYT.
B Gunere 5 3amanuii (3 TECTOBBIX
KonrtponpHas 3aJJaHNs C BBIOOPOM OJTHOTO
Texymuii paborta No2 MPaBUILHOTO OTBETA, 2 3aJ]aHUs CO
KOHz oIl "Crpoenue aroma u CBOOOAHBIM OTBETOM). MakcuMasbHas [dK3aMeH
P NepUOINYECKUN OlIeHKa 5 0asuioB. 3a KaXJ10€ BEPHO
3aKOH" BBIIIOJTHEHHOE 3aJaHue - 1 Oa,
JacCTUYHO MPaBUWIbHBIN OTBET - 0,5
0asuia, 3a/1aHUe HE BBIIIOJHEHO UIIH
BBITIOJIHEHO HE BepHO - () 0asuioB.
Kontponsnas Ha BbInonHeHne KOHTPOIbHOU padOThI
Texymuit pabora Ne3 OTBOJIUTCS 25 MUHYT. S K3AMEH
KOHTPOJIb "Xumunueckas B Ounere 5 3amanuii (3 TECTOBBIX

TepMOAHAMHUKA"

3aJaHus C BBI60pOM OJHOI'0 MJIN




HECKOJILKUX TPAaBUIBHBIX OTBETOB, 2
3a/IaHMsI CO CBOOOTHBIM OTBETOM).
MakcuMalibHas OlleHKa 5 0aioB. 3a
Ka)KJI0€ BEPHO BBITTOJIHEHHOE 3/IaHHE -
1 Ga1, YaCTUYHO NPAaBUIILHBIA OTBET -
0,5 6amna, 3agaHKe HE BLIIOIHEHO HIIH
BEITIOJTHEHO He BepHO - () Gayios.

JlaGoparopHas
pabora

JIaGoparopHas
pabota "Kuneruka
XUMHUYECKUX
peakuui"

1. Yuactue B 1abopaTtopHOM
MpakTUKyme. 1 6ajr — SKCIepUMEHT
MPOBEEH 10 METOIUKE T1a00paTOPHBIX
paboT C y4eTOM TEXHUKH 0€30MacHOCTH
W TIpaBUII pabOTHI C

MarepragamMu U o0opynoBanuem. 0
6aym1oB — paboTa He
BBITIOJTHSUTACH/BBITIOHSIIACH YACTHYHO
WK B X0/1¢ pPabOTHI ObUTM HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pyAOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTHU U BBIXOILYy U3 CTPOS
000pyIOBaHUs, 3arPA3HEHHUIO
PEAKTUBOB MM TIOPYU MaTEPHAIIOB.

2. Cpok ciaum otu€ra. 1 6amt — oTuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJIJIOB — OTYET CAaH C OMO3JJaHUEM JI0
2 Henenb. MUHyC 1 6amn oT4€T claH ¢
OIIO3IaHHEM B 2 U 00JIee HEIEIb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIMOTHEHA B TIOTHOM
o0BbeMe (3aITOTHEHBI BCE HEOOXOAMMBIC
pasziensl) pacueTHO-Tpaduueckas 4acTh
BEHITIOJTHEHA 0€3 OINOOK, BHIBOT
COCTABIIEH C YYETOM aHalu3a
PE3yABTATOB IKCIIEPUMEHTA.
Jlonyckaercs Hannuue 1-2
HE3HAYUTEIHHBIX OTHOOK, KOTOPHIE
CTYICHT MOKET CAMOCTOSITEITEHO
yCTpaHUTh. 2 Oasia — paboTa
MOJIHOCTHIO OpopMIIEHA, HO UMEIOTCS
HECYIIeCTBEHHbIE ONIHMOKH B
pacuyeTHOW/TpaduueCcKoi/onucaTeTbHOMU
JacTsX paOOThI WU B BRIBO/IAX. B
[1€JI0M, OTBETHI ABJISIOTCSI BEPHBIMU B
80% ciyuaes. 1 6amn — pabora
oopMIIeHa YACTUYHO, JIMOO BHITIOTHEH
HE CBOI BapHaHT 3a1anus. B paborte
[IPUBEICHBI OTBETHI HA ITOCTABJICHHBIC
BOIPOCH! 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

JlaGoparopHas

JlaGopartopHasi

1. Yyactue B 1a0opaTopHOM

DK3aMCH




pabora

pabora "BnusHue
KOHLIEHTpAIUX Ha
CMeEILEHHUE
XMUMUYECKOTO
paBHOBecus"

MpakTUKyMe. | 6at — SKCIIepUMEHT
MPOBENEH 110 METOIMKE JTa00paTOPHBIX
paboT ¢ y4eTOM TEXHHKHU 0€30MacCHOCTH
Y TIpaBUJI pabOTHI C

MaTepuaiamu u obopynoanueM. 0
0aytoB — paboTa He
BBITIOJTHSUIACH/BBITIONHSIIACH YACTHYHO
WU B XOJ1e PabOThI ObUTH HAPYIIIEHbI
MpaBuiia pabOTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, YTO MPHUBETIO K
HEHCIIPABHOCTHU M BBIXOY M3 CTPOS
000pynOBaHUs, 3aTPSI3HEHUIO
[PEaKTHBOB WU TIOPYH MaTEPHAJIOB.

2. Cpok ciaum otuéra. 1 6amn — otuér
C/IaH Ha 3aHATHUH IO pacnucaHuio. 0
0aJIJIOB — OTYET CAaH C OTO3JaHUEM JI0
2 "Henmenb. MUHYC 1 Gaut oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
oOBeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
pasziensl) pacyeTHO-rpaduiecKas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3YyNIBTaTOB SKCIICPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEILHBIX OIUOOK, KOTOpPhIC
CTYZIEHT MOXXET CAMOCTOSITEIILHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpaduaecKoii/onucaTebHON
qacTsX pabOTHI WK B BBIBOJAX. B
[1€7I0M, OTBETHI SBJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6ami — pabora
odopmIleHa YaCTUYIHO, JIMOO BHITIOTHEH
He CBOM BapHWaHT 3ajaHus1. B pabore
[PUBEICHBI OTBETHI HA OCTABICHHBIE
BOITPOCHI 1 JIuIlb B 60 % ciydaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduveckast 4acTh paOdOTHI BHIMTOJTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIHMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

Texymmii
KOHTPOJIb

KonrtponpHas
paborta N4
"Xumuueckas
KHHETHKA U
paBHOBecue"

Ha BbIMmoTHeHWE KOHTPOIBHOU PabOThHI
OTBOJIUTCS 25 MUHYT.

B Ounere 5 3amanuii (2 TECTOBBIX
3aJlaHus C BBIOOPOM OJTHOTO WJIH
HECKOJIbKHX MPAaBUIBHBIX OTBETOB, 3
3aJlaHusl CO CBOOOIHBIM OTBETOM).
MaxkcumanbHas olleHKa 5 6aoB. 3a
Ka)KJI0€ BEPHO BBITTOJIHEHHOE 3/IaHHE -
1 Gasu1, YaCTUYHO NPABUIIBHBINA OTBET -

OK3aMCH




0,5 6ama, 3agaHne HE BHIIOIHEHO HUIIH
BBIITOJIHEHO He BepHO - ) 6aIoB.

JlaGoparopHas
pabora

JIaGoparopHas
paborta
"[Ipurorosienune
pacTBOpOB
3aJaHHOU
KOHIICHTpAI1H.
IIposepka
KOHIIEHTpaIlH
IIPUTOTOBJIEHHOTO
pactBopa"

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

JlaGoparopHas
pabora

JIaGoparopHas
pabota "PacTBOpbI
JNIEKTPOJIUTOB.
Peakuuu oOmeHa B
pacTBopax
IJIEKTPOIUTOB"

1. Yuactue B 1abopaTtopHOM
npakTukyMme. 1 0anmn — SKCIIepuMEeHT
MPOBEEH 10 METOIMKE JT1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKHU 0€30MacHOCTH
1 TIpaBUIT pabOTHI C

MaTeprajiamMu u obopyrnoanuem. 0

OK3aMCH




0aymioB — paboTa He
BBITTOJTHSTACH/BBITIOJTHSIACH YACTUYIHO
WIK B X07I€ PabOThl OBUTH HApyIICHBI
npaBuiia paboThl ¢ MaTepruaIaMu

1 000pyAOBaHUEM, TEXHUKH
0€301acHOCTH, YTO TIPHUBEJIO K
HEHCIIPAaBHOCTHU U BBIXOY U3 CTPOS
000pyIOBaHuUs, 3arpsA3HEHHUIO
[PEaKTHBOB WM TIOPYH MaT€PHAIIOB.

2. Cpok ciaum otu€ra. 1 6amt — oTuér
CIaH Ha 3aHATUHU M0 pacnucaHuto.
0aJUTOB — OTYET CJIaH C OTO3aHUEM 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 Bce HEOOX0TUMbIE
paszensl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTaBJICH C YYETOM aHaIn3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanuuue 1-2
HE3HAUYUTETbHBIX OIUOOK, KOTOpPbIE
CTYICHT MOKET CAaMOCTOSITEIILHO
yCTpaHHTh. 2 6ajuia — paboTa
MOJTHOCTHIO 0(hOpMIIeHA, HO UMEIOTCSI
HECYIIECTBEHHbIE OIIUOKH B
pacdyeTHOU/TpaduueCcKoi/onucaTeTbHOMU
qacTsX pabOThl WK B BBIBOJAX. B
[1EJIOM, OTBETHI SIBIISIFOTCSI BEPHBIMU B
80% ciyuaes. 1 6amt — pabora

o opMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1anusi. B paborte
MIPUBEICHBI OTBETHI HA IMIOCTABICHHBIE
BOIPOCHI UMb B 60 % citydaes
OTBETHI SABIISIIOTCS BEpHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMH, JOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[PEaKIHii, BEIBOJIBI HE/9aCTHIHO
OTpaXkaroT (PAKT TOCTIKEHUS TIeNN
paboThI
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JlaGoparopHas
pabora

JlaGopartopHas
paborta
"OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC
peakiun"

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCepuMeHT
MPOBENEH 110 METOIMKE JTa00OPaTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e301MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u obopynoBanuem. 0
0aytoB — paboTta He
BBINOJIHSIACH/BBIMOIHAIACH YACTUYHO
WIH B X071€ paOOThI ObUIM HAPYIIEHbI
npaBuia paboThl ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MTPHUBEJIO K
HEMCIIPABHOCTHU M BBIXOY M3 CTPOSI

000py/10BaHusl, 3arpsI3HEHUIO

DK3aMCH




[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
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JlaGoparopHas
pabora

JlaGopaTopHas
paborta
"InexTponus"

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCepuMeHT
MPOBENEH 110 METOIMKE JTa00PaTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u obopynoBanuem. 0
0aytoB — paboTta He
BBINOJIHSIACH/BBIMOIHAIACH YACTUYHO
WK B X071€ paOOThI ObUIM HAPYIIEHbI
npaBuia paboThl ¢ MaTepuaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBETIO K
HEMCIIPABHOCTHU M BBIXOY M3 CTPOSI
000py10BaHusl, 3arpSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok caaun oTuéra. 1 6amm — oT4éT
CIlaH Ha 3aHATHH MO pacnucanuio. ()
0aJI0B — OTYET CJIaH C OMO3AaHUEM JI0
2 "Henmenb. MUHYC 1 6at oT4éT caaH ¢
OI03/1aHuEeM B 2 U OoJiee HeJlelb.

3. KauectBo odopmiienus otuéra. 3

Oas1a — paboTa BHITIOIHEHA B MTOJHOM

OK3aMCH




o0beMe (3aroTHEHbI BCce HEOOX0TUMbIE
pasnensl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTABIIEH C YYETOM aHaln3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanmuuue 1-2
HE3HAUYUTEIbHBIX OINOOK, KOTOphIE
CTYJIEHT MOXXET CAMOCTOSITEIbHO
yCTpaHHTh. 2 6auia — paboTa
[MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIIECTBEHHbIE OIIUOKH B
pacdyeTHOU/TpaduuecKoi/onucaTeTbHOMU
JacTsX pabOThl WK B BBIBOJAX. B
[1€]I0M, OTBETHI SABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1aHusi. B paborte
[PUBE/ICHBI OTBETHI Ha MOCTABJICHHbBIE
BOIPOCHI 1 ik B 60 % citydaes
OTBETHI SIBIISAIOTCS BEpHBIMU. PacueTHo-
rpaduueckas 4acTb padOTHI BHIITOJHEHA
¢ TpyObIMU OIMIMOKAMHM, TOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakiuii, BEIBO/BI HE/YaCTUYHO
OTpakaroT (PaKT TOCTKEHUS TIeNN
paboThI
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Texymmii
KOHTPOJIb

KonTponsHas
pabora Ne5
"["anpBaHMYECKIE
DJICMCHTEI.
Koppo3us
MeTannoB"

10

Ha BbInonHeHne KOHTPOJIbHOU paboThI
orBonutcs 40 MUHYT.

KonTponbsHas pabora coctout u3 3
3agad 1o teme "['aapBaHUYECKUE
hieMeHTHI" 1 1 3ajadm, BKIIFOYArOMmeH 5
BOIIPOCOB, 110 TeMe "Koppo3us
METAJIIOB".

3a BEpHO PEIIEHHYIO IIEPBYIO 3a7ady I10
Teme "["anbBaHUYECKUE PIIEMEHTHI"
CTYIEHT noiy4aeT 1 6asi, yacCTHYHO
BepHOe perienue - 0,5 6ania, HeBepHOE
perieHue wiu ero orcyrcrue 0 6amios.
3a BTOPYIO M TPETHIO - 10 2 Oasia,
JaCTUYHO BEPHOE pEIICHHUE - T10 |
OayuTy, HEBEpHOE PEIICHUE HIIA €T0
orcytctBue 0 6amioB. MakcuMabHbII
OaJuI 110 JaHHOM TeEME - 5 0aJUIOB.

[1o Teme "Koppo3us meTanioB": BEpHO
3aMyCaHbl YPaBHEHUS AIEKTPOIHBIX
[peaxiuii 1u1st AByX cpen - 2 6ana (1o
0,5 6ayuta 3a Kaxzaoe u3 4-x
ypaBHEHMI). YKa3aHbl IPOLYKThI
KOppOo3uu (11 KaKI0H Cpesibl) - 2
Oamna (mo 1 6amty Ans Kaxaou cpessl).
Onpenenen MaTepual JOKaIU3aluu
KaTOAHOIO Mporecca (s KUCIOoN
cpenpl) - 0,5 6ama. Onpenenex Ty
nokpeitus - 0,5 Ganna. Heseproe
pelIeHre 0 KaKJOMY IyHKTY WUJIH €T0

orcyTcTBHE - () GaoB.

OK3aMCH




MakcUMaJIbHBINA 0aJUT IO TaHHOU TEME -
5 OasIoB.

13

JlaGoparopHas
pabora

JlaGopartopHas
pabora "Koppo3us
MeTaioB"

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

14

bonyc

VYyactue B
OJIMMIHAIE IO
xumud "lIpomereit”

YYaCTHHK OJIMMIINAABI MOXKET
MakcuMalibHO HaOpath S0 Gamios. 3a
Ka)K/IbId BEPHBIN OTBET CTYACHT
nosryqaeT 0,1%, 3a 50 mpaBHIIbHBIX
OTBETOB CTyJEH noiy4daer 5% k

TEKYILLIEMY PEUTHHTY.

OK3aMCH




DK3aMEHAIMOHHBINA OUIIET COCTOUT U3 4
BoIpocoB (1 TeopeTnyeckuit BOMpoc u
3 MpaKTUUYECKUX 3a]auu). 3a KKIYIO
BEPHO PEMIEHHYIO 33a7a4y CTYJCHT
nonydvaer 1 6amt. 3a penieHue, B
KOTOPOM JIOTYyIIleHa OImMrOKa 0asibl He
Hauncisirorcs (0 6amios). 3a
TEOPETHUYECKUIA BOTIpoC 2 Oaia —
CTYICHT IIOKa3bIBaeT INIyOOKOe 3HaHHE
TeMBl, 1 0aja — cnaboe 3HaHue
BOIIPOCOB TEMBI, OTBETHI HE
MCUEPITBIBAIOIITHE, HE
apryMeHTupoBaHHbIe, () 0aIIOB — OTBET
OTCYTCTBYET.

[Ipome-
I5( 2 KyTOYHAs OK3amMeH - 5
aTTecTanus

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN [Ipouenypa npoBeneHus
aTTecTalun

Kpurepun
OLIEHUBAHUS

PeliTunr 00yyaromerocs 1o IUCIHUILTNHE OTIPEENIETCs TOJIBKO MO
pesyibTaTaM TeKyiero KoHTposs. Ecnu peiitunr obydaromerocs
no gucuuminHe coctasiseT 85...100 %, cTyneHT noay4yaeT OLEHKY
— oTIU4HO; 75...84 % — xopomio; 60...74 % — yn0BIE€TBOPUTEINIBHO;
0...59 % — neynoBnerBopUTeabHO. CTYIEHT MOXKET YAYUIIUTh CBOI

PEUTHHT, IPOU/IS KOHTPOIBHOE MEPOIPHUITHE TPOMEXKYTOUHOU |B cooTBeTCTBUU C
3K3aMeH aTTeCTallUU - DK3aMEH, KOTOPOE HE SIBJISIETCSl 00s13aTeNIbHbIM. il 2.5, 2.6
KoHTponsHOE MepomnpusTHe MPOMEXYTOUHOM aTTeCTaIlH [TonoxxeHus
IPOBOJIUTCS B BUJIE NMCbMEHHBIX OTBETOB Ha BOIIPOCHI
sK3aMeHalnoHHoro ouneta. CryaeHty aaerca 60 MUHYT Ha
MIOJTOTOBKY. 3aT€M CTY/IEHT O3BYUMBAET CBOU OTBETHL. [Ipu
HEO0OXOUMOCTH CTYICHTY MOTYT OBbITh 33/1aHbI YCTHBIE
YTOUHSIOIINE BOIPOCHI.

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

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

Komnerennun Pesynbrarel 00yueHus

3HAET: COJEP/KaHNE OCHOBHBIX PA3/I€JI0B, COCTABIISIOIINX
YK-1 TEOPETUYECKUE OCHOBBI XUMHH KaK CUCTEMBI 3HAHUH O HHH + + 1 I+
BEUICCTBAX U XMMHUYECKHNX IPOLECCAX

YMeeT: BBIONHITH SKCIEPUMEHTHI U 0000111aTh
HaOMonaeMble (PaKThI C UCTIOIH30BAHUEM XUMHUECKUX
3aKOHOB, MTPEIBUICTh PUINUECKUE U XUMUUECKUE
CBOMCTBA BEILIECTB HA OCHOBE 3HAHUS O CTPOCHUU
BEIIECTBA, IPUPOJIC XUMHUECKOM CBSI3U, MOJIb30BATHCS
XUMUYECKOM JINTEPATYpOU U CIIPaBOYHUKAMU

YK-1

HMeet npakTuueckuil onbIT: Biianenus snemMeHTapHbIMU
npreMaMu paboThl B XUMUYECKOH JabopaTopuu 1
HABBIKAMU OOpAICHHS C BEIECTBOM, OOLITUMH MPaBUIaAMH
TEXHUKH 0€3011aCHOCTH MPHU OOpAIICHUH C XUMHUYECKON
MOCy10ii, 1a60paTopHBIM 000PYIOBAHUEM U XUMUYECKUMU
peaKTHBaMU

YK-1




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. AxmeroB H. C. O6uras u HeopraHudeckast XuMHus : yqe0. JJIs XUM.-
TexHOoJ. crienuanbHocter By30B / H. C. AxmeTos. - 7-e u3zz., crep.. - M. : Beiciias
mkona, 2009. - 742, [1] c. : nin.

2.  Koposun H. B. O6m1ast xumus : y4e6. Jist By30B 11O TEXH.
HarnpasjaeHusIM U cnenranbHocTsM / H. B. KopoBuH. - 12-e u3n., ucrp.. - M. :
Bricmas mikona, 2010. - 556, [1] c. : un.

3. T'munaka H. JI. O6mas xumus : yue0. mocoOue sl HEXHUM.
cnenuanbHocTell By3a / H. JI. I'munka. - M3x. crep.. - Mocksa : KHOPYC, 2018. -
746, [3] c. : wn.

6) OononHumenbHas IUmepamypa:

1. TI'muaka H. JI. 3agayn u ynpaxxHeHUs 110 0011IeH XUMHH : yueO.
nocooue st HeXuM. crerainbHocteit By3oB / H. JI. I'munka ; mox pen. B. A.
PabunoBuua, X. M. Pybunoii. - M3x. crep.. - M. : Uaterpan-IIpecc, 2008. - 240 c.

2.  Kapanerpsu M. X. O0mas u HeopraHudeckas XuMus : Y4ae0. s
By30B / M. X. Kapanetssni, C. U. ipakuH. - 4-e uzs., crep.. - M. : Xumus, 2000. -
588, [4] c. : un.

3. Kapanerbsuu M. X. Ctpoenue BeniecTna : Yue0. mocodue st Xum. U
XUM.-TexHoJ. cnell. By30B / M. X. Kapanetssinu, C. U. JIpakun. - 3-e uzn., nepepad.
u 10I1.. - M. : Beicmag mkona, 1978. - 304 c. : u.

4.  Pomanuesa JI. M. COOpHUK 3371a4 ¥ YIIpaXXHEHUH 10 001 XUMUU :
VYu4eb. nocobue ik HEXUM. CIIell. BY30B. - 2-¢ u3/l., nepepad. u aom.. - M. : Beiciias
mkoja, 1991. - 288 ¢. : un.

5. Vraii f. A. OOmas 1 HeopraHuyeckas XuMusl : yueO. JJ1s1 By30B 110
HarpaBJIeHUIO U cnenuanbHocTH "Xumusa" / 5. A. VYraii. - 5-e usz., crep.. - M. :
Bricmas mikona, 2007. - 526, [1] c. : un.

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:

1. Bectauk MockoBckoro ynuepcurera. Cepus 2, XuMus : Hayd. )KypH.
/ Mock. roc. yH-T uM. M. B. Jlomonocosa (MI'Y). - M. : U3natenbcTBO
MockoBckoro ynusepcurera, 1960-1972. -

2. PedeparuBHblii )xypHasi. Xumusd. 19. : noHomep. npeam. ykas. / Poc.
akaJl. Hayk, Bcepoc. uH-T Hayd. u TexH. uadpopm. (BUHUTN). - M. : BUHUTU,
1982-2006. -

3.  JKypHan HeopraHW4ecKol XMMUU : exeMec. )KypH. / Poc. akaj. Hayk,
Ota-Hue XMMUM U HAyK 0 Matepuanax. - M. : Hayka, 1958-. -

4.  Kypnan obuieit XuMuu : Hay4.-TeopeT. )KypH. / Poc. akaz. nayk, Ota-
HUE XUMHH U HayK o Mar-iax. - CI16. : Hayka, 1946-. -

5. JKypHan npuxiagHOW XMMUM : Hayd. )KypH. / Poc. akaza. Hayk, OTn-nue
XUMUU ¥ HayK 0 mar-nax.. - CII6. : Hayka, 1946-. -

6. DnexTpoxumus : Hayd. KypH. / Poc. akaa. Hayk, OTn-Hue oOml. u TeXH.
xumunn, -1 anexrpoxumun uM. A. H. @pymknna. - M. : Hayka, 1965-. -



7.

XUMHUS 1 KU3HB - 21 BeK : Hayd.-nomyJ1. )KypH. / UHCTUTYT HOBBIX
TexHosoruit oopazoanus, Komnanus "Xumus u xku3up". - M., 2013-2017. -

2) memoouyeckue yKazanus 0l CmyOeHmos8 N0 0C80EHUI0 OUCYUNTIUHDL.

CKOpOCTh XUMHUYECKUX peaKlnii. XUMUYECKOE paBHOBECHE: yueOHOe
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTP
HOYpl'Y, 2014. - 29 c.
Peakuu B pacTBOpax 37€KTPOJIUTOB: 3aJaHUs ISl CAMOCTOSATEIbHOM
pabotel / E.M. Mantotuna, O.B. PakoBa. — Yensounck: M3narenbckuii LeHTp
IOVYpl'Y, 2012. - 50 c.
KuneTnka XMMHUYECKUX peaKUi: TECTOBBIEC 3aAaHUs IS
caMmocToATeNbHON padoThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Yensounck: Uznarensckuit ientp FOYpI'Y, 2015. — 34 c.

1.

2.

3.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
CKOpOCTh XUMHUUYECKUX peaKiil. XHMHUYECKOE paBHOBECHE: YUECOHOE
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTp
IOYpl'Y, 2014. — 29 c.
Peakuuu B pacTBOpax 3EKTPOJIUTOB: 3aJJaHUS 111 CAMOCTOSTEIIbHOM
pabotel / E.M. Mantotuna, O.B. PakoBa. — Uensounck: M3narenbckuii LeHTp
IOYpl'Y, 2012. - 50 c.
Kunerrka XUMUYECKUX pEAKIIUA: TECTOBBIC 3a/IaHUS J1JIsI
caMocToATeNnbHOM padoThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Yensounck: Uznarensckuit ientp FOYpI'Y, 2015. — 34 c.

l.

2.

3.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HaumeHnoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPATypbl | AIIEKTPOHHON
dhopme
O6mras xumust Y. 1 : yae0. mocobue 1 j1ad. paboT Mo HaIlpaBICHUIO
MeTonudeckue o | " ]
Y S OnexTpoHHBIN ['Apxutektypa" u ap. Hanpasienusm / U. B. Kprokosa u ap.; FOx.-
1 caMocTos e HoRKETAIOT Ypai. roc. yu-T, Kad. Heopr. xumus ; KOYpI'Y, UensObunck :
AGOTEl CTVIICHTA HOYpl'Y W3narensckuii Lentp FOYpI'Y, 2014
P YA http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000531630
DJIEeMEHThI XUMHYECKON TEPMOJMHAMUKH B Kypce O0IIeH XUMHUH
ononHuTebHAs Onexkrponnsli |[Tekct] : yue0. mocobue / I. I1. XKusortosckas, JI. A. Cunopenkosa, O.
2 TeDaTYDA KaTajor H. I'py6a ; FOx.-VYpan. roc. yu-1, Kag. O6m. xumus ; KOYpI'Y,
patyp IOYpl'Y UensOunck : M3ngarensctBo FOYpI'Y , 2007
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000413971
DNeKTpOHHAs CTPYKTypa aToMoB. [lepruoaniHOCTh N3MEHEHUS CBOMCTB
StekTporsgl [KAMATECKIX SEMEHTOB  1X coenuHeHuil: yueb. mocobue / 1. B.
3 JlonomHUTEBHAS KaTaJI(f)F Kproxosa, I'. I1. )Kuotosckas, JI. A. Cugopenkona ; FOx.-VYpai. roc.
reparypa OVol'Y yH-T, Kad. Heopr. xumus ; FOYpI'Y, HensOunck : Uznarensckuii LienTp
p I0VpI'Y , 2010
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000468880
MeToanueckue S EKTPOMHLL ["anpBanmueckuii anement. Kopposus merannos. COOpHUK 3a1aHui AJist
4 rocoOus ass KaTaH(f)F CaMOCTOSTENIbHOW PaboThI CTyaeHTOB / cocT. E.M. Mamtotuna, O.1.
CaMOCTOSTEJIbHOM FOYprY Kauypuna. — Yensounck: M3narensckuit nentp OYpI'Y, 2018

paboThI CTyIEHTA

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000563956




Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNYVY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTIITUHbI

No OcHoBHOE 000pyI0BaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun zangaruii a l_l MPEyCTAHOBICHHOE IIPOTPAMMHOE 00eCIICUCHHE, UCTIONB3yeMOe JIIs
YA Pa3IMYHBIX BUIOB 3aHITUH

202 |MynabTuMenuitHas ayauTopusi C IPeayCTaHOBIECHHBIM ITPOTPAaMMHBIM

Jlexium N
(1a) [oGecrieyeHreM, KOMILIEKT MIPE3CHTAINI MO JUCIUTUIMHE.

Crienianu3upoBaHHbIe Ja00paTOpuu JUISL IPOBEACHUS TA00PAaTOPHBIX 3aHATHI

JlaGopatopubie [412 .
10 XMMHUH, HAOOPBI XUMHUYECKON TIOCY/IbI, TPHUOOPOB U PEAKTHBOB.

3aHATHS (1)
Crnennann3upoBaHHbIE CTEH]IbI, TAOIHIIBL
OO0opynoBaHKeE ClIENUATM3MPOBAHHBIX XUMUYECKUX J1a00paTopuil:
41) [HepHOnHHEcKne TaOIMLbl XUMHUYecKuX ieMeHToB J|. 1. Menneneea, Tabmuibt

OK3aMeH (1) DJICKTPOXUMHUUYCCKOI'O psAaa METAJJIOB, Ta6J'II/II_ILI PacTBOPpUMOCTH colieii u
OCHOBaHMH B BOJC, KIIAaCCHBIC NOCKHU, CTCHABI U IJIaKaTbl COOTBCTCTBYIOIIUC
TCMATHUKC 3aHATHUA

O6opynoBaHMe CrENUATM3MPOBAHHBIX XUMUUYECKUX Ja0opaTopuii:
[IpakTnueckue 419 [MEpUOMTIECKHE TaOIHUIBI XUMHYECKUX reMeHToB J[.1. MenneneeBa, TabmuIibI
3aHATHA U (1) PIEKTPOXHMHIECKOTO Psijia METAIIOB, TaOIMULIBI pACTBOPUMOCTH COJIEH U
CEMMHAPBI OCHOBAHUH B BOJIE, KJIACCHBIE JOCKHU, CTEHBI U IUIAKaThl COOTBETCTBYIOIINE
TEMaTHKE 3aHITHS




