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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

B pamkax pucuuminael " XuMus' paccMaTpuBaIOTCA CIEIYIONIUE Pa3/Ieiibl: XUMAYECKHUE
cUCTeMBbI (PacTBOPBI, TUCIIEPCHBIE CUCTEMBI, SJIEKTPOXUMHUYECKUE CUCTEMBI,
KaTaJIATUYECKUE CUCTEMBI); XUMHYECKasi TEPMOJMHAMHUKA U KMHETHKA (SHEPreTHKA
XUMHUYECKUX MPOIIECCOB, XUMUUECKOE M (ha30BOE PAaBHOBECHE, CKOPOCTh PEAKIIUU U
METOJIbI €€ PETYJIIMPOBaHMS ); PEAKIIMOHHAS CITOCOOHOCTD BEIIECTB (ITePHONIECKOE
W3MEHEHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIUHEHHUM, KMCIOTHO-OCHOBHBIC U
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIbHBIC CBOMCTBA BEIIECTB, XUMHUYECKHE M (PU3UICCKUE
CBOMCTBA BEIIECTB, IPUMEHSEMbIX B CTPOUTEIBCTBE); XUMHUUECKUIN MPAKTUKYM.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HAeT: CBOMCTBA XMMUYECKUX NIEMEHTOB U UX
COEMHEHMH, COCTABIIIIOIIUX OCHOBY

CHCTEMBI U (PU3UKO-XUMHUUECKHE TIPOIIECCHI,
JeKalire B OCHOBE COBPEMEHHOM TeXHOJIOTHH
MPOM3BOACTBA CTPOUTEIBHBIX MaTEPUAIIOB
KOHCTPYKLIUI

'YMeeT: MPaKTUIEeCKH UCIOIb30BaTh METOIBI
TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO
WCCIICIOBaHUS B IPO(PECCHOHATBFHOMN IEATEIIEHOCTH
U B IOBCETHEBHOM JKU3HU; pelIaTh 3a/1auu
MVCIIUTUIAH €CTECTBEHHOHAYYHOTO ITUKIIA C
HCIIOJIb30BaHUEM CIIPAaBOYHOI'O MaTepualia
lIMeeT MpakTUYEeCKUN ONBIT: POBEACHUS
XMMHUYECKOTO SKCIIEPUMEHTA; OpraHu3aluK U
MPOBEICHUH JTUTEPATYPHOTO MTOMCKA, B TOM YHCJIC B
[7100aTbHBIX KOMITBIOTEPHBIX CETSIX, 00paboTKe U
0000IIEHUH €T0 Pe3yIFTaTOB

OIIK-1 CniocobeH pemiars NpUKIaIHbIE 33/1a91
CTPOUTEIBHOM OTPACIIN, HCHIONB3YS TEOPHUIO U
MeToIbl (PyHIaMEeHTaJIbHBIX HayK

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

CTPOUTCJIbHBIX MAaTCpUAJIOB; OCHOBHBIC XUMHUYCCKUC

1.0.63 YpOanuctuueckue TeHICHIIMH Pa3BUTHUS

Her
CTPOMTEIIbCTBA BBICOTHBIX U OOJIBIICTIPOIICTHBIX




31aHUNA U COOPYKEHUN,
1.0.15 ®usuka

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
1
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
[ToaroroBka Kk 3K3aMeHy 12,5 12.5
W3yueHne u KOHCIIEKTUPOBAHHUE TeM U TpoliieM, He 7 7
BBHIHOCHMBIX Ha JIEKIIUU
[ToaroroBka Kk MPakKTUYECKUM 3aHATHIM 18 18
[ToaroroBka k 1abopaTopHBIM paboTam 16 16
IToaroroBka K KOHTPOJIBHBIM paboTam 16 16
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3K3aMEH
5. Conepkanue TUCHUIIMHBI
No HareHoBaHme pasienon JMCLHTTHHEL O0beM ayIUTOPHBIX 3aHIATHH MO BHJIaM B yacax
pasnena Bcero JI 113 JIP
1 Beenenne B JUCHUIUIMHY 0,2 2 2
2 |Crpoenue aroma. [leproanueckuii 3aKoH. 3,8 2 0
3 [(Xumuueckas TepMOAMHAMUKA 4 2 0
4 | Xumuueckas KHHETHKA U PaBHOBECHE 4 2 2
5  |PacTBOpBI 8 6 8
6  [Koppo3sust meTannos 4 2 2
7 CrnenuanbHble pa3aesibl XUMUU 8 0 2
5.1. Jlekuuu
| Ne | Ne | HanmeHnoBaHMe WM KpaTKOE COAECP/KaHNUE JEKIIMOHHOIO 3aHTH | Kou- |




NeKLuu[pas3aena BO
4acoB

1 1 |AKTyaJIbHOCTB Kypca. MeXIUCUMITINHAPHBIE CBSI3U. 0,2

1 2 |®opmMupoBaHHE IEKTPOHHBIX CTPYKTYP aTOMOB JIEMEHTOB (CTpOEHHE aToMa) 1,8

) > [Ieproauyeckuil 3aKOH U IEpUOAYECKasi CUCTEMA XUMUYECKUX d1eMeHToB J1.1. >
Mennaeneesa

3 3 XuMmudeckas TepMoauHaMuKka. TernoBbie 3 (HEKTh XUMUUYECKUX PEaKITUi. )
OHTAIBIUS

4 3 [Bropoe Havano TepMoaMHAMUKHU. DHeprus [ ub6ca 2

5 4 XnMuyeckas KUHeTHKa. CKOpOCTh XUMUYECKON peakuu. GaKkTopsbl, BIUSAIOLINE )
Ha CKOPOCTb PEaKINK (KOHIIEHTpAIHs, TaBICHHE)

6 4 @DakTOpBl, BIMSIOIINE HA CKOPOCTh PeaKLuy (TeMiieparypa). XUMHYECKOe )

paBHOBecHe. [Ipunnun Jle Hlarense-bpayna

7 5 PactBopsl. TepMoarHamuka mpoiiecca pactBopeHus. CriocoObl BRIpaXeHUS )
KOHIIEHTpalMK pacTBOPOB. JKeCTKOCTh BOJBI.

8 5  |PacTBOpHBI HEEKTPOANTOB. KoJuMraTuBHbIE CBOKWCTBA PACTBOPOB 2

9 5 PacTBOpBI 21€KTPOIUTOB. TEOpHs 3MEKTPOIUTHUECKON Jucconnanuu AppeHuyca. )
CuuibHBIE U ci1a0ble ANeKTpouThL. Boa.

10 5 Peakuinu HOHHOTO 0OMEHa B pacTBOpax AeKTponuToB. Obparumsbie, HeOOpaTUMbIe )
peakuu. ['uaponus
11 6  |OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHN. 2
12 6 Koppo3zus METAlII0B U CIUIABOB. MeTobl 3aIIUTHl METAJUIOB U METAITUYECKUX 5
KOHCTPYKIIMH OT KOPPO3HH.
13 7 S—aneMveHTH ITA rpynnst (Be, Mg, Ca, Sr, Ba, Ra). XapaktepHble CBOICTBA 1 )
Ba)KHEMIINE COETMHEHMS.
14 7 P-3JI€N£€HTI)I IIA rpynmsi (B, Al, Ga, In, T1). XapakTepHbie CBOHCTBa U )
Ba)KHEUIINE COCTMHECHMUS.
15 7 P-anemenTts! [IVA rpynmet (C, Si, Ge, Sn, Pb). XapakrepHbie CBOWCTBA U 5
BaYKHEHIINE COCTMHEHYS. YIIIEPOJ U €TI0 COCIUHEHUS.
16 7 erMIjII/II\/'I u ero coeaunenus. D-anements! VIIIB rpynmsl Tpetbero nepuona (Fe, ’
Co, Ni). XapakTepHble CBOWCTBA U BaKHEUIITHE COCTUHECHMSI JKeTIe3a.
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Kox-
HanmeHnoBaHMe nin KpaTkoe CoAepKaHue MPAKTUUECKOTO 3aHITHs, CEMUHApa BO
3aHATHA[pa3IeNa)
4acoB
Kiaccel HEOprannueckux coelMHeHun. [uccounanus KuciaoT, OCHOBaHUM, CONEN

1 1 1 cmocoOsl ux moydeHusi. TUTIBI COJICH: KUCTbIe, CpeHue, OCHOBHBIC. [lepeBon 2
KHCJIBIX M1 OCHOBHBIX COJIEH B CpEJIHUE.

Crpoenue aroma. CocTaBieHHe dIEKTPOHHBIX (POPMYJT aTOMOB JIEMEHTOB.

) 5 BanenTtHbie anekTpoHbl. KoBaeHTHOCTh aTOMOB B HOPMaJIbHOM M BO30Y/I€HHOM )
cocTosiHUAX. CpaBHEHHE CBOMCTB aTOMOB JIEMEHTOB UCXO/IS U3 UX NOJIOKEHUS B
[lepnonnueckont cucreme /.M. Menneneesa.

Xumudeckas TepMouHamMuKa. TerioBbie 3 HEeKThl XUMUYECKUX PEeaKIIHi.
Ontanenus. CnenctBus u3 3akoHa ['ecca. PacueTs! TennoBbIX 3 pexToB
XUMHUECKUX PEaKUil C UCIIOJIb30BaHUEM CIIPABOUHBIX JAHHBIX U

3 3  [KoMOMHMpOBaHUEM TEPMOXMMHMYECKUX ypaBHEHUU. MI3MeHeHue SHTponuu B Xoae | 2
(hU3UKO-XUMUYECKUX NpeBpalieHuil. M1300apHO-U30TepMUUECKil MOTEHIMAT 1
HaIpaBJIEHUE CAMOIIPOU3BOJIBHOIO NIPOTEKAHMsI peakUU. PacueTsl N3MEHEHUs
bHeprum ['n00ca B Xoe peakliuu C UCIOJIb30BAHUEM CIIPABOYHBIX JaHHbIX.

4 4 [ XuMmuyeckas KWHETHUKA U paBHOBecHE. CKOPOCTh XUMUYECKUX PEaKINil. 3aKOH 2




NEHCTBYIOIIUX Macc. BiMsiHIe KOHLIEHTpaluH, JaBICHUS U TEMIIEPATYPhI Ha
CKOpPOCTh XUMHUUECKOH peakiuu. CoCcTosHNE XUMUYECKOTO PAaBHOBECHS CUCTEMBI,
KOHCTaHTa paBHOBecHs. KoHcTanTa paBHOBecHs u dHeprus [ mo6oca. Cmenienue
XMMHUYECKOTO paBHOBECHS (BIUSHUE KOHIEHTPALIUU, TEMIIEPATyPhI, TaBICHHUS).
[Ipuniun Jle arense-bpayHa.

Cnoco0ObI BBIPAKCHUSA KOHICHTPALIUHU PaACTBOPOB. OCHOBHBIE CIIOCOOBI
BbBIPAXKXCHUSA KOHICHTPAIUHU paCTBOPOB: MAaCCOBBIC (MaCCOBaSI J0JIs1, MOJISIJIBHOCTD
PACTBOPCHHOTO BGH_ICCTBa), 00BbEMHBIC (MOHHpHOCTB, HOpMaHLHOCTB), MOJIbHasA
J1OJIA.

CBoiicTBa pacTBOPOB HEAIEKTPOIUTOB. KosmuraTuBHbIe CBOMCTBA pacTBOPOB.
3axoH ['enpu. 3akon Paynsa. CnencrBus us 3akona Payns. Kpuockonus n
hoynuockonusi. OcmoTrueckue napieHue. 3akoH Bant-T'ododa.

Peakiiin 0OMeHa B pacTBOpax 3EKTPOIUTOB, THAPOIN3 coseil CUilbHBIE U ci1alble
hriekTposinThl. OOpaTuMble U HeoOpaTUMBble peakiuu oOMeHa. CMmeleHue
XMMHAYECKOTO PABHOBECHS B 00paTUMBIX peakiusx oomena. CocraBneHue
YPaBHEHUI AUCCOLMALMU EKTPOINTOB. ['uaponns coneir. CocraBneHue
YpaBHEHUI TUAPOJIM3a CoJiel, onpenenenue pH cpenbl pacTBOPOB.

OKI/IC.HI/ITGJIBHO-BOCCTaHOBI/ITeHLHBIe peaKI_II/H/I. KOppO?)I/ISI M 3aluTa MeTaJlJIOB U
CIJIaBOB. THIIBI OKUCIUTENBLHO-BOCCTAHOBUTENIBHBIX PeaKuii. MeToabl
paCCTaHOBKI/I KOB(i)(bI/ILII/IeHTOB B OKHUCJINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKume.
XUMHYECKas, JICKTPOXUMHUYECKast koppo3us. [Iporecchl mpu Koppo3nun MeTaIIoB
C BOAOPOAHOMN M KUCIOPOAHOM nenosspusanueil. OnpeneieHue NpoayKToB
koppo3un. Koppo3us MeTalsioB Ipu KOHTAKTE JIByX METAJJIOB U CIUIABOB. MeToIbI

3AIIUTHI MCTAJIJIOB OT KOPPO3UH. AHOI[HBIG W KaTOAHBIC TTOKPBITHA.

5.3. JlaboparopHbie padoThI

Ne
SAHATHUA

Ne
paszzena

HaunmeHnoBanue nim kpaTkoe cofepkaHue J1abopaTopHO paboThI

Koi-
BO
qacoB

Knaccel Heopranndeckux coeuHeHuil. Llenb paboThl: 03HAKOMUTBCS ¢ METOIaMHU
[OJTy4EHUsI OKCHJIOB, KUCJIOT, OCHOBaHMH (I11€J104€Hl), CONel U U3YUUTh UX
CBOICTBA.

Kunetnka xumudeckux peaknuid. [lenb paboThl: U3y4UTh 3aBUCUMOCTHh CKOPOCTH
TOMOT€HHON XMMHUYECKOM pEeaKUU OT KOHLEHTPALMU PEArupyIOIIMX BEIECTB IIPH
[MOCTOSIHHOM TeMIIepaType U OT TEMIIEPATYPHI MPU MOCTOSHHON HaYaJIbHOM
KOHIICHTPALIMU pEAarupPYIONIUX BEIIECTB.

[ IpuroroBiieHne pacTBOPOB 3aJaHHON KOHLIEHTpauuHu. IIpoBepka KoHIEHTpauuu
[IPUTOTOBIIEHHOTO pacTBOpa. L{esh: monmydyeHre HaBbIKOB IPUTOTOBIICHUS
pacTBOpPOB. 3HAKOMCTBO ¢ METOAAMM ITPOBEPKH KOHIIEHTPALMK IPUTOTOBJIEHHOTO
pacTBopa.

Onpenenenne xecTKoCTH Bofbl. Llenb paboThl: 3KCIepUMEHTaNbHOE ONpEIETICHUE
KapOOHATHOH (BpEMEHHOM) U 00IIei KEeCTKOCTH UCCIIEeTyeMbIX 00pa3IioB
[IPUPOTHON U XO3UCTBEHHO-TUTHEBOM BO/IbI. OlpesiesieHre rpy bl JKECTKOCTH.

Peaxiiuu oOMeHa B pacTBOpax 3J1eKTpOUTOB. Llesb paboThl: 03HAKOMHTHCS €
METO/IaMU TTOJTyYEHHsI C1a0BbIX KMCIIOT M OCHOBaHMA. M3yunTh BIHMsSHUE BBEICHHUS
OZIHOMMEHHOTO MOHA Ha CMELICHUE PABHOBECHS TUCCOIMAIIMU CIIa00T0
hriekTposinta. O3HAKOMUTBCS C Pa3TUYHBIMU THIIAMH PEaKIUii 0OOMEHa B BOTHBIX
[pacTBOpAax AIIEKTPOJIHUTOB.

['unponus coneit. Llenp: onpenenuTs xapakrep cpeabl IPU THAPOIU3E COIEN.
VccnenoBarh BiaUsiHUE pa30aBiIeHUs U TEMIEpaTyphl Ha THAPOIIN3 Cosel

Koppo3sus u 3amuTa metaios. Leas paboTel: H3y4UTh OCHOBHBIE THIIBI KOPPO3UU
METaJIJIOB, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH KOPPO3UH, METOJIBI
3AIUTHl METAJUIMYECKUX KOHCTPYKINUNA OT KOPPO3HH.




XHUMMs KaJabLUs U €10 COCIUHEHUH. XUMHsI KPEMHUS U €ro coennHenuid. Llens
8 7  [paboOTBI: U3YYHUTHh CBOMCTBA KaJIBIUS, KDEMHUS U UX COCTUHEHUN, COCTABIISIONINX
OCHOBY CTPOMTEJIbHBIX MaT€pPUAJIOB

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenune CPC

ITonsun CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

[lonroroBka K 3K3aMeHy

Koposun, H. B. O6mas xumus: yue0. ais
BY30B 10 TEXH. HAIIPABJICHUSAM U
cnenansHocTsiM/ H. B. KoposuH. - 11-¢
n31., crep. - M.: Boicmias mkona, 2009. - c.
4-556 I'munka, H. JI. O0Omas xumus: Yueo.
nocobue At HexuM. crell. By3oB H. JI.

[ munka, B. A. Pabunosuy ; [log pen. B. A.
PaGunoBuua. - 24-¢ u3a., ucnp. - JI.: Xumus.
Jlenunrpaackoe otaenenue, 1985. - c. 39-
56, 59-105, 166-204, 213-218, 231-263,
279-293. Vraii, 5. A. O0mas u
HEOopraHnYecKast XUMus Yue0. sl By30B 110
HAIMpaBJICHUIO U CIENUATIbHOCTH " XuMus"
. A. Vraii. - 4-e u3zn., crep. - M.: Bricuias
mkoja, 2004. - ¢. 23-55, 121-143, 152-170.

12,5

HSy‘-IGHI/IC N KOHCIICKTUPOBAHHUEC TEM U
HpO6J'IeM, HC BIHOCHMBIX Ha JICKIIMH

Koposun, H. B. O6mas xumus Tekct yue6.
U1 BY30B 110 TEXH. HANPaBICHUSIM U
crenmanbHocTIM H. B. KopoBus. - 11-¢
u31., crep. - M.: Boicmias mkona, 2009. -
556, [1] c. nn., c. 178-181, 187-189. I'nunxka,
H. JI. O6mas xumus Texct Yueb. nocobue
U1t HexuM. crienl. By3oB H. JI. Inuka, B. A.
PabunoBuy ; [lox pen. B. A. Pabunosuua. -
24-e n3n., ucnp. - JI.: Xumus.
Jlennnrpaackoe otnenenue, 1985. - c. 178-
180, 240-242, 554-560 VYraii, 5. A. O6wmas u
HeopraHnyeckas XuMusi Yueo. 1715 By30B 110
HAIMPAaBJICHUIO U CIENUAIBHOCTH " XuMus"
4. A. Vraii. - 4-e usn., crep. - M.: Beicias
ikona, 2004. - c. 141-144, 155-156

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

['py6a, O.H. DrnemMeHThl XUMUYECKOI
TEPMOIMHAMUKH B Kypce XUMUH: ydeOHOe
nocooue / O.H. I'py6a, E.M. Mantoruna,
A.H. Edppemos. — UensOuHck:
W3narensckuii nentp FOVYpI'Y, 2025. - c. 3-
45. CKOpOCTh XMMUYECKHUX PEAKIIM.
XUMHYeCcKoe paBHOBECHE: yueOHoe nocodue
/ E.M. Mamotuna, O.B. PakoBa. —
Uensiounck: N3narensckuii nentp FOYpl'Y,
2014. —c. 4-10, 12-22, 24-26. DneKTpoHHbIE
CTPYKTYphI aToMOB. [lepuonnueckas
cucrema aemeHToB /.M. Menneneesa:
yue6. mocodue / M.B. Kprokosa, I'I1.
JKusortosckas, JI.A. Cunopenkosa, FO.C.
JIBopstmua. — Yensiounck: Uzn. FOYpI'Y,

18




2004. - c. 5-50. Kproxosa 1.B., I'ypnes B.I".,
CunopenkoBa JI.A. TeopeTnueckrue 0CHOBBI
[IPOTrPECCUBHBIX TEXHOJIOTHI: yueOHOE
rnmocoo6ue nox. pexa. n.T.H. B.I. ['ypnesa. -
Uensounck: Uzn-so KOYpI'Y, 2003. - Y. 1. -
c. 39-52, 65-70, 74-92. DneKTpOXUMHUECKUE
rporecchl: yueobnoe nocoodue / 11
JKusotoBckasi, E.B. [lapnai, JI.A.
Cunopenkosa, E.I. AnTomkuna. —
Uensiounck: N3narensckuii nentp FOYpl'Y,
2010. —c. 33-41.

[ToaroroBka k 1abopaTopHbIM paboTam

PyKkoBO/ICTBO K J1a0OpaTOPHBIM paboTaM o
obmeit xumuu [Teker] Y. 1 yueb. mocobue
. B. Kprokosa, JI. A. Cunopenkosa, I I1.
DKusotoBckas, B. A. Cmounko ; oz pen. 3.
. Utkuca ; Yens6. roc. TexH. yH-T, Kad.
O6mas xumus ; FOYpI'Y. - UensOunck:
M3parensctBo UI'TY, 1997. - ¢. 13-16, 33-
39, 45-48, 56, 64-66, 69-70.
DIEKTPOXUMUYECKHE TTPOLIECCHI: YdeOHOe
nocobue / I.I1. )KuBorosckas, E.B. [llapnaii,
JLLA. CunopenkoBa, E.I. AHTOmIKMHA. —
Uensiounck: N3narensckuii nentp FOYpl'Y,
2010. — c. 42-46.
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[lonroToBka K KOHTPOJIBHBIM paboTamM

['py6a, O.H. D1eMeHThl XUMUYECKOH
TEPMOJIMHAMUKHU B Kypce XUMUU: yueOHOe
nocobue / O.H. I'pyba, E.M. MantoTtuHa,
A.H. Edppemos. — YensiOuHck:
W3narensckuii nentp FOYpl'Y, 2025. - ¢c. 3-
45. CKOpOCTh XUMHUYECKUX PEAKIIUH.
XuMHUecKoe paBHOBeCHe: yueOHOoe nocodue
/ E.M. Mamtoruna, O.B. PakoBa. —
Uensbunck: M3narensckuit entp FOYpl'Y,
2014. —c. 4-10, 12-22, 24-26. KprokoBa
N.B., I'ypnes B.I'., Cunopenkosa JI.A.
Teopernyeckre 0CHOBBI MPOTPECCUBHBIX
TEXHOJIOTHiA: yueOHOe mocoOue MmoJ. pel.
n.1.H. B.I. I'ypnesa. - UensObunck: U3n-Bo
IOYpI'Y, 2003. - Y. I. - c. 39-52, 65-70, 74-
92. DneKTpOHHbIE CTPYKTYPhl aTOMOB.
[Ieproguueckas cucrema anemeHnTos /[ 1.
MenneneeBa: yueO. mocodue / N.B.
Kprokosa, I'.I1. ’Kuorosckas, JI.A.
Cunopenkosa, F0.C. [IBopsmmna. —
Uensounck: U3n. FOYpI'Y, 2004. - c. 5-50.
JIEKTPOXUMUYECKHE MTPOLIECCHI: ydeOHoe
nocobue / [.I1. )KuBorosckas, E.B. [llapnaii,
JILA. CunopenkoBa, E.I'. AHTOIIKMHA. —
Uens6bunck: M3narensckuit nentp FOYpl'Y,

2010. —c. 33-41.
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

HazBanwue
KOHTPOJIBHOTO
MEPOIPUATUS

Bec

Makc.
Oamn

[Topsinok HauKcneHus: 6amioB

YVun-
THIBA-
eTCA B

[TA

JlaGopaTtopHas
pabora

JlaboparopHas
pabora "Kiacchl
HEOPTaHUYECKUX

COETMHEHMI"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMEHT
MPOBEEH 110 METOIUKE J1a00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepuagamMu u obopynoBanuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACH/BBHITIOTHSIIACH YACTHYHO
WIH B X071€ paOO0THI ObUIH HAPYIIEHbI
MmpaBuiia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHMCIIPABHOCTH M BBIXOY U3 CTPOS
000pyI0BaHus, 3arPS3HEHUIO PEaKTHBOB
VUM TIOPYH MaTEepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4er
CIaH Ha 3aHATHH IO pacnucaHuto.
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Heenb. MUHYC 1 6ai oT4€T caaH ¢
Oro3/1aHueM B 2 U OoJiee Helelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBLIIIOJIHEHA 0€3 OIHMOOK, BEIBO]I
COCTaBJICH C YYE€TOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHHBIX OMTHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
oopmIiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTUOO BBITOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha ITOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B

YPAaBHEHUSAX XUMHUYECKHUX PEAKIUM,

DK3aMCH




BBIBOJIBI HE/JACTHUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTi pabOThI

Ha BbInonHeHne KOHTPOIbHON padOThI
orBoauTcs 20 MUHYT.

B Ounete 4 3aganus (2 TeCTOBBIX
3aJJaHUs C BBIOOPOM OJTHOTO

KonTponbHas
aGoTa [TPaBUJIILHOTO OTBETA, 2 3aJaHUs CO
. " p CBOOOTHBIM OTBETOM). MakcumalbHas
Texyuuit Crpoenue
5 |omenka 5 6amnoB. 3a Kax10€ BEPHO DK3aMeH
KOHTPOJIb aTOMOB U
. BEHITIOJTHEHHOE TIEpBOE 3aaHue - 3 Oaa,
MEePUOANYECKHIMA
saKoH" BTOpOE - 1 Oa, TpeThe M YeTBEPTOE - 10
0,5 6ayma. YacTMYHO NPaBUIIbHBIA OTBET
3a repBoe 3aj1aHue - 1,5 6ana, 3a Bropoe
- 0,5 3amanue (11000€) HE BBIOIHEHO
WJTU BBITIOJTHEHO HE BEpHO - O 6aios.
Ha BbInonHeHne KOHTPOIbHON padOThI
orBoguTCs 30 MUH.
KonTponbsHas paboTta cocTout u3 2
KontponpHas
AGoTa KOMITJIEKCHBIX 3aa4 (1 3a1a4a o reme
" p "Xumuueckas TepmoguHamuka’, 1
. Xumuyeckas "
Texymmii 3amaua o teme "XuMudyeckas KMHEeTHKa
TepMOJMHAMUKA. 10 " PK3aMEH
KOHTPOJIb 1 paBHOBECHE') CO CBOOOTHBIM OTBETOM.
XuMuueckast N .. N
3a KaXKIplii BEPHO PEIIEHHBINA MyHKT
KMHETUKA U
" 3a/1a4M CTYJIEHT nosrydaeT 1 6amt. 3a
paBHOBECHE
[MyHKT PEIICHHs], B KOTOPOM JIOMyIlIeHA
omOka 0aibel He HauncsaroTcs (0
0asoB).
1. Yuactue B mabopaTopHOM
npakTukyMme. 1 0amin — HKCrIepuMEeHT
MPOBEEH 10 METOIMKE J1a00paTOPHBIX
pPaboT ¢ y4eTOM TEXHHUKH 0€30MacHOCTH
U TIpaBUII pabOTHI €
Matepuaiamu u obopynoBanueM. 0
OayoB — paboTta He
BBITIOJTHSIIACKH/BBITIONHSIIACH YACTHYHO
WIH B X0/1€ paOO0THI ObUTH HAPYIIEHbI
mpaBuia pabOTHI ¢ MaTepUaIaMu
1 000pyI0BaHUEM, TEXHUKHU
0€3011acCHOCTH, YTO IIPUBEIIO K
JlaboparopHas HEUCIIPABHOCTHU M BBIXOILYy U3 CTPOS
abota 000pyIOBaHMUS, 3aTPSI3HEHUIO PEAKTHBOB
JlaGoparopnas| P Pyt > 3aTp P
aGoTa Kuneruka 5 |w1M mopuM MaTepuasoB. PK3aMeH
p XUMHYECKUX 2. Cpok ciaum oty€ra. 1 6amn — oTyér
peaxkuuii" CIlaH Ha 3aHATHM MO pacnucanuio.

0aJI0B — OTYET CAAH C OIO3JaHHEM 0 2
Hezeb. MUHYC 1 6amn oT4€T cnaH ¢
OIT03aHKUEM B 2 M 0ojiee HEJelb.

3. KauectBo opopmnenus otuéra. 3
Oayia — paboTa BBINOJIHEHA B TIOJTHOM
o0beMe (3armoTHEHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudecKas 4acTb
BBLIIIOJIHEHA 0€3 OIIMOOK, BBIBOI
COCTABIICH C YUCTOM aHAIN3a
PE3YJIBTAaTOB SKCIIEPUMEHTA.
JlonyckaeTcst Hamuuue 1-2
HE3HAYNTEIbHBIX OMMOOK, KOTOPHIC




CTYICHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHOKH B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
cimydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBITOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha MTOCTABJICHHBIE BOMPOCHI U
s B 60 % cirydaeB OTBETHI SIBISAIOTCS
BepHbIMU. PacueTHO-rpaduyeckas yacTb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIbI HE/4aCTUYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 1IN PabOThI

Ha BbInonHeHne KOHTPOIbHOU padOThI

KonTponpHas
" orBoAUTCS 20 MUHYT.
pabora "CrocoOsr
B Owmitere 3 3amaun. MakcuMaipHas
BBIPKEHUS
Texymuii KOHIEHTPALLHH oreHka 5 6amtoB (1 3amava - 1 6amr, 2 u
y P 3 3agaum - o 2 Gamia). YactuaHo HK3aMeH|
KOHTPOITh pacTBOPOB.
pelieHHas nepsas 3a1ada - 0,5 6anna,
Konnurarususie
. BTOpasi WK TpeThs - 1 6a; 3a1a4a He
CBOICTBa
" BBLITIOJTHEHA WJTH BBITIOJTHEHA HE BEpHO - 0
pacTBOpOB
0aJIoB.
1. Yuactue B 1abopaTtopHOM
MpakTHKyMe. 1 6ain — SKCIepUMEHT
MPOBEIEH 110 METOIMKE JTA00PaTOPHBIX
paboT ¢ y4eTOM TeXHHKH 0€30MacHOCTH
1 TIpaBUJI pabOTHI €
MaTepuaiamu u obopynoBanueM. 0
0ayoB — paboTa He
BBITIOJTHSIIACH/BBITIOTHSIACH YACTHYHO
WM B X0/1€ pa0OTHI ObUIH HAapYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu
JlaGopatopHas p p P
aGoTa 1 000pyI0BaHUEM, TEXHUKHU
" P 0€30MacHOCTH, YTO IPUBEIIO K
[Ipurorosnenue
HEUCTIPABHOCTH M BBIXOLY U3 CTPOS
pacTBOpOB
. 000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
JlaGopaTtopHas 3aTaHHOU
VT TTOPYH MaTePUAJIOB. DK3aMEH
pabota KOHIICHTPAITHH. N "
2. Cpok cmaun oTuéra. 1 6amn — oT4ér
IIpoBepka
CIaH Ha 3aHATUU IO pacnucaHuto. ()
KOHIICHTpAIiH
0aJJIOB — OTYET CAAH C OTMO3JaHUEM JI0 2
MIPUTOTOBIIEHHOTO N
" HeseNb. MUHYC 1 0amn oT4€T caH ¢
pacTBopa

omo3aaHueM B 2 u Oosiee HEeTb.

3. KauectBo opopminenus otuéra. 3
0anna — paboTa BBIMOTHEHA B TOTHOM
00BeMe (3aroTHeHbI BCe HEOOXOIUMBbIE
pa3zenbl) pacueTHO-Tpaduyeckas 4acThb
BBIITOJIHEHA 0€3 OIINOOK, BEIBOI
COCTaBIIEH C YYETOM aHalu3a
PEe3yJIBTAaTOB SKCTIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2

HC3HAYUTCIIbHBIX 0HII/I6OK, KOTOPBIC




CTYICHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHOKH B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
cimydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBITOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha MTOCTABJICHHBIE BOMPOCHI U
s B 60 % cirydaeB OTBETHI SIBISAIOTCS
BepHbIMU. PacueTHO-rpaduyeckas yacTb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIbI HE/4aCTUYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 1IN PabOThI

JlabGoparopHas
pabota

JlaGoparopHas
pabora
"Onpenenenve
JKECTKOCTH BOIHI"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCIepUMEHT
MPOBENEH 110 METOMKE JTa00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e301MacHOCTH
1 TIpaBUJI pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITIOJTHSIACH/BBITIOMHSIIACH YACTHYHO
WIH B X071€ paOO0THI ObUIH HaPYIIEHbI
MpaBuiia paboTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHCIIPAaBHOCTH U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHAaJIOB.

2. Cpok ciaum oTuéra. 1 6amn — oT4er
CIaH Ha 3aHATHH IO pacnucaHuto.
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Hesenb. MUHYC 1 0ai oT4€T caaH ¢
OI03/1aHueM B 2 1 OoJiee HeJelb.

3. KauectBo opopmnenus otuéra. 3
6asuta — paboTa BBIIIOJIHEHA B MIOJIHOM
00BbeMe (3armoTHEHBI BCe HEOOXOTUMBbIE
paszenbl) pacyeTHO-rpaduieckas 4acTb
BBLIIIOJIHEHA 0€3 OIHMOOK, BEIBO]I
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHHBIX OMTHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
oopmIiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTebHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa

J4aCTHUYHO, JIM00 BEITIOJIHEH HE CBOM

OK3aMCH|




BapuaHT 3a/1aHus. B pabore npuBeneHs!
OTBETHI Ha ITOCTABJICHHbIE BOIPOCHI U
muib B 60 % cirydaeB OTBETHI SIBIISIOTCS
BEepHbIMU. PacueTHo-rpaduyeckas yactsb
paloThI BHITMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YpaBHEHHSIX XUMHUUECKHUX pEaKIuii,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaroT (paKT
MTOCTHYKEHUS 1€ PabOoThI

JlaGopaTtopHas
pabora

JlaGoparopHas
pabora
"PacTBOpBI
AIIEKTPOJIUTOB.
Peakuuu oomeHa
B pacTBOpax
ANIEKTPOJIUTOB"

1. Yuactue B mabopaTopHOM
MpakTHKyMe. 1 6ayuT — SKCIIEPUMEHT
MPOBEEH 10 METOIMKE JTa00paTOPHBIX
PaboT C y4eTOM TEeXHUKHU 0€30MacHOCTH
U TIpaBUI pabOTHI C

MarepHuagamMu U ooopynoBaHuem. 0
6au1oB — paboTa He
BBITIOJTHSUTIACKH/BBITIOHSIIACH YACTHYHO
WK B X0/1e PaOO0THI ObUTH HAPYIICHBI
MpaBwia pabOTHI ¢ MaTepHUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO PUBEIIO K
HEUCTIPABHOCTH M BBIXOILYy U3 CTPOS
000pYIOBaHMUS, 3aTrPSI3HCHUIO PEaKTHBOB
WA TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ra. 1 6amt — oTu€r
C/IaH Ha 3aHSATUU MO pacnucanuio. ()
0aJuTOB — OTYET ClIaH C OTIO3aHNEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OIo34aHueM B 2 U 0oJiee HeEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIOTHEHA B TIOJTHOM
o0beMe (3aIOJIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-TpaduuecKast 4acTh
BBHITIOJTHEHA 0e3 OIINOOK, BHIBOT
COCTaBJICH C YYETOM aHan3a
PE3yIBTaTOB PKCIIEPUMEHTA.
Jlonmyckaerca Hanuuue 1-2
HE3HAYUTETLHBIX OIIHNOOK, KOTOPBIE
CTYJICHT MOXXET CAMOCTOSTEIIHHO
YCTpaHUTh. 2 Oaa — paboTa MOTHOCTHIO
odopmIleHa, HO UMEIOTCS
HECYIIECTBEHHBIE OIIMOKU B
pacdeTHOW/TpaduyeCcKoi/onucaTeTbHOU
JacTax paOOThl U B BBIBO/IAX. B memom,
OTBETHI SIBJIAIOTCS BepHBIMU B 80%
ciydaeB. 1 6amn — pabora oopmiieHa
JaCTHYHO, JTHOO BBITTOJIHEH HE CBOM
BapHaHT 3aJlaHusl. B paboTe mpuBeeHBI
OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI U
b B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acTh
paloThI BHIMOJIIHEHA C TPYOBIMU
ommrOKaMu, TOMYIICHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEaKIIHi,
BBIBOJIBI HE/JACTHYHO OTPAXKAIOT (PaKT
TOCTIDKEHUS 1IeNTd PabOThI

DK3aMCH




JlaGoparopHas
pabora

JlaboparopHas
pabota
"T'unponus
coneit"

1. Yyactue B nabopaTtopHOM
MpakTHUKyMe. 1 6ai — SKCIepUMEHT
[IPOBEIEH 110 METOIMKE J1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKH 0€30MacHOCTH
U TIpaBUJI pabOTHI C

MaTepuaiamu u odbopynoBanueM. 0
0amnoB — paboTa He
BBITIOJTHSIACH/BBITIOTHSIACH YACTHYHO
WK B X0/1e PabOTHI ObUTH HAPYIICHBI
MpaBuiia paboThI C MaTepUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO TIPUBEIIO K
HEUCTIPABHOCTH M BBIXOILY U3 CTPOS
000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
VI TTIOPYH MaTepUasoB.

2. Cpok cmaum otu€ra. 1 6amt — oTu€r
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJIJIOB — OTYET CAaH C OMO3JaHUEM JI0 2
Hemenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aIT0JIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckast 4acTh
BEITIOJTHEHA 0€3 OMIMOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yJIbTaToOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEIHLHBIX OMIHMOOK, KOTOPBIC
CTYJIEHT MOXXET CAMOCTOSITEIHLHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UIMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduyecKoi/onucaTeTbHOM
JacTAX paOOThI UIU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapUaHT 3a/1aHus. B pabore npuBeneHb!
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHMIKEHUS 1€ pabOThI

DK3aMCH

10

Texymmii
KOHTPOJIb

KonTponbHas
pabora "Peakiuun
HOHHOTO OOMEHa,
rUApoNIU3 coseit"”

Ha BbIMoHeHNE KOHTPOIBHOU PabOThHI
OTBOJUTCS 25 MUHYT.

B Ounere 4 3ananus (1, 2 u 4 3aganus -
OIIEHUBAIOTCS MaKCUMaJIbHO B 1 Gammm; 3
3amanue - 2 6anna). YactuaHo
MpaBWIbHBIN OTBET 3a 1, 2 1 4 3a7aHus -
0,5 6amna; 3a 3 3aganue - 1 Oa;
3a/1aHE HE BBITTOJTHEHO WJIU BBITIOJTHEHO
He BepHO - 0 GaioB.

OK3aMCH|
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JlaGoparopHas
pabora

JlaboparopHas
pabota
"Koppo3zus
MeTaJIoB"

1. Yyactue B nabopaTtopHOM
MpakTHUKyMe. 1 6ai — SKCIepUMEHT
[IPOBEIEH 110 METOIMKE J1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKH 0€30MacHOCTH
U TIpaBUJI pabOTHI C

MaTepuaiamu u odbopynoBanueM. 0
0amnoB — paboTa He
BBITIOJTHSIACH/BBITIOTHSIACH YACTHYHO
WK B X0/1e PabOTHI ObUTH HAPYIICHBI
MpaBuiia paboThI C MaTepUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO TIPUBEIIO K
HEUCTIPABHOCTH M BBIXOILY U3 CTPOS
000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
VI TTIOPYH MaTepUasoB.

2. Cpok cmaum otu€ra. 1 6amt — oTu€r
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJIJIOB — OTYET CAaH C OMO3JaHUEM JI0 2
Hemenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aIT0JIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckast 4acTh
BEITIOJTHEHA 0€3 OMIMOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yJIbTaToOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEIHLHBIX OMIHMOOK, KOTOPBIC
CTYJIEHT MOXXET CAMOCTOSITEIHLHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UIMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduyecKoi/onucaTeTbHOM
JacTAX paOOThI UIU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapUaHT 3a/1aHus. B pabore npuBeneHb!
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHMIKEHUS 1€ pabOThI

DK3aMCH
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Texymmii
KOHTPOJIb

KonTponbHas
pabora
"Koppo3ust
MeTaioB"

Ha BbINIOJTHEHUE KOHTPOJIBHON paboThI
orBoaUTCA 20 MUHYT.

KonTponbHas paboTa cocTout u3 |
KOMILIEKCHOU 3a1aui. MaKkcUMaJILHBIN
6as1 - 5 Ganos.

BepHo 3anncansl ypaBHEHUS
PIIEKTPOJHBIX PEAKLMH Ul IBYX cpen - 2
6aima (o 0,5 6asura 3a kaxaoe u3 4-x

YpPaBHEHUH).

OK3aMCH|




'Yka3aHbl IPOIYKThl KOPPO3UH (151
KaK101 cpenibl) - 2 6amta (o 1 6amry
TUTST KQXK IO Cpejibl).

OmnpeneneHn Marepua JOKaIU3aUH
KaTOAHOTI'0 Mporiecca (sl KUCIOoN
cpenpl) - 0,5 6anna

Onpenenen Tun nokpeitus - 0,5 Ganna.
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JlaGopaTtopHas
pabora

JlaGoparopHas
pabora "Xumus
KaJIbLIUS ¥ €TO
COETUHEHUN.
XUMHS KPEMHUSA
U €r0
coeMHEHUI"

1. Yuactue B mabopaTtopHOM
MpaKTHKyMe. 1 0ayu1 — SKCIIEpUMEHT
MPOBEEH 10 METOIMKE Ta00paTOPHBIX
PaboT C y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUI pabOTHI C

MarepHuagamMu U o0opynoBaHuem. 0
6au1oB — paboTa He
BBITIOJTHSIIACKH/BBITIOHSIIACH YACTHYHO
WK B X0/1¢ PaOO0THI ObUTH HAPYIICHBI
MpaBwia pabOTHI ¢ MaTepHUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€3011acCHOCTH, YTO PUBEIIO K
HEUCTIPABHOCTH M BBIXOLYy U3 CTPOS
000pYIOBaHMUS, 3aTrPSI3HCHUIO PEaKTHBOB
VI TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ra. 1 6amt — oTu€r
C/IaH Ha 3aHSATUU MO pacnucanuio. ()
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0 2
Helenb. MUHYC 1 Oaim oT4€T caaH ¢
oro3gaHueM B 2 U 0oJiee HeEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIOHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-TpaduuecKast 4acTh
BBHITIOJTHEHA 0e3 OMINOOK, BHIBOT
COCTaBJICH C YYETOM aHan3a
PE3yIBTaTOB SKCIIEPUMEHTA.
Jlommyckaerca Hanuuue 1-2
HE3HAYUTETHHBIX OIMIHNOOK, KOTOPBIE
CTYJICHT MOXXET CAMOCTOSTEIIbHO
YCTPaHUTh. 2 Oaa — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIECTBEHHBIE OIIMOKU B
pacdeTHOW/TpaduyeCcKoi/onucaTeTbHOM
JacTax paOOThl U B BBIBOJIaX. B memom,
OTBETHI SIBJIAIOTCS BepHBIMU B 80%
cirydaeB. 1 6amn — pabora oopmiieHa
JaCTHYHO, JTHOO BBITTOJIHEH HE CBOM
BapHaHT 3aJlaHusl. B paboTe mpuBeeHBI
OTBETHI Ha ITOCTABJICHHBIC BOIIPOCHI U
b B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acTh
paloThI BHIMOJIIHEHA C TPYOBIMU
ommrOKaMH, TOMYIIEHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEaKITH,
BBIBOJIBI HE/JACTHYHO OTPAXKAIOT (PaKT
TOCTIDKEHUS 1IeNTd PabOThI

DK3aMCH
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ITpome-

KYTOYHAs

DK3aMeH

BKSaMGHaHHOHHLIIZ OMJICT COCTOUT U3 3

BOIIPOCOB, B KAXKXJIOM M3 KOTOPBIX €CTh

OK3aMCH




arrccranus

KaK]IbI1 BOTIPOC - 2 , U3 HUX - 1

OTBET OTCYTCTBYET - () GaioB.

TCOPCTUYCCKAA U MPAKTUYCCKAs 4aCThb.
MaxkcuMaJIbHO€ KOJINYECTBO 0aJlIoB 3a

TEOPETHUYECKYIO YacTh, 1 Oamt -
MPaKTUYECKYI0. 32 YACTUYHO BEPHBII
oTBeT - 0,5 Gasuta, HeBEpHBIN OTBET WU

OaJu1 3a
3a

15 1

bonyc - 5

Y4acTHUK OJIMMIINAJIBI MOXKET
VY4actue B
OJIMMIINAJIE TIO
XUMHAN
"[Ipomereit” OTBETOB CTYyZEH noytydaer 5% K

TEKYILIEMY PEUTHHTY.

MaKcUMaJIbHO HaOpath 50 6amios. 3a
Ka)KJIbId BEPHBIM OTBET CTYACHT
nmosrygaeT 0,1%, 3a 50 mpaBHIbHBIX

DK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bung
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

OK3aMCH

Ha skx3aMeHe nIpoucXoauT OLIEHUBaHUE YUeOHOU JEATEIbHOCTH
00y4JaroIMXcs M0 TUCIMIUIMHE Ha OCHOBE TIOJYYECHHBIX OIICHOK 3a
KOHTPOJIbHO-PEUTUHIOBBIE MEPOIIPUATHUS TEKYILLETO KOHTPOJIA.
[TpoxoxkaeHre K3aMeHa He SBIIIETCS 0053aTeIbHBIM
MepOHpI/ISITI/IeM. I/ITOI‘OBaSI OILICHKAa MOXET 6BITL BBICTAaBJICHA
CTYAICHTY TI0 HTOTaM TEKyIero KoHTpoJs. [Ipu Hecornmacum ¢
OLIEHKOM CTyAEHT IIPUIJIAIIAETCSA HA YCTHBIN 3k3amMeH. CTyaeHTaMm
Ha MOATOTOBKY OTBeTa OTBOAUTCS 60 MUHYT. DK3aMEeHAIIMOHHBIN
OWMJIET COCTOUT U3 3 BOMPOCOB, B KAXKIOM M3 KOTOPBIX €CTh
TeOpeTHYeCKas U MpakTuyeckas 9actb. [Ipu oTBeTe 3K3aMeHATOP
MOJKET 33/1aBaTh 9K3aMEHYIOIIEMYCs HallpaBJsIoNIne U
YTOYHSIOIINE BOMIPOCHL. B cirydae criopHOM OIEeHKH 3K3aMEeHATOP
MOXKCET 3a1aBaTb JOIMOJIHUTCIBbHBIC BOHpOCBI 110 BCGMy 1/13yqaeM0My

B cooTBeTCTBUM C
mm. 2.5, 2.6
[Tonoxeuus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarel 00yueHus

9|10[11

OIIK-1

3HaET: CBOICTBA XMMUYECKUX AJIEMEHTOB U UX
COEIMHEHUH, COCTABJISIONINX OCHOBY CTPOUTEIBHBIX
MaTepUaIOB; OCHOBHBIC XUMUYECKHUE CUCTEMBI U (PU3UKO-
XUMHUYECKHUE MPOIIECCHI, JIeXkKAIIUe B OCHOBE COBPEMEHHOMN
TEXHOJIOTUU MTPOU3BO/ICTBA CTPOUTEIHHBIX MAaTEPHUAIIOB U
KOHCTPYKIIHI

OIIK-1

'YMeeT: MpaKTHUeCKU UCIIOJIB30BaTh METOIBI
TEOPETHUUECKOTO U HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS B
MpodeCCUOHATBFHON IeITeTbHOCTH 1 B TIOBCETHEBHOM
PKU3HM; PeIlaTh 33/1a4M JUCHUIIIMH €CTECTBEHHOHAYYHOTO
[IUKJIA C UCIIOJIb30BAaHUEM CIIPABOYHOTO MaTepuaia

OIIK-1

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MPOBCACHHUA XUMUYICCKOT'O
DKCIIEPUMEHTA; OPTaHU3aIMU U IPOBEICHUH
TUTEPATyPHOTO MOUCKA, B TOM YUCJIE B TNIOOATBHBIX
KOMIIBIOTEPHBIX CETIX, 00paboTKe U 0000IIEHNH ero
pe3ylbTaToB




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

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

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1.  Koposun H. B. O6mas xumus : yueO. AJi By30B 10 TEXH.
HanpasieHusM u crienranbHocTaM / H. B. Kopous. - 12-e u3z., ucmp.. - M. :
Bricmras mikona, 2010. - 556, [1] c. : u.

0) OononHumMeNbHASL IUMepamypa:

1. AxwmeroB H. C. O0uias u Heopranmdeckas Xumus : yue0. i XUM.-
TeXHOJ. criennanbHocTel By30B / H. C. AxmeTos. - 7-e u3n., crep.. - M. : Beicuas
mkona, 2009. - 742, [1] c. : win.

2.  PykoBoacTBo Kk 1abopaTtopHbIM padotam o oduiei xumuu [ Texer] Y. 1
yue6. mocobue U. B. Kprokosa, JI. A. Cunopenkosa, I'. I1. )KuBotosckas, B. A.
Cwmorko ; mon pea. 3. . Utkuca ; Yens6. roc. TexH. yH-T, Kad. O6mas xumus ;
HOVYpI'Y. - Yensbunck: Mznarenscto UI'TY, 1997. - 80, [1] c. mi.

3.  TImnxa H. JI. O6mas xumus : y4e6. mocoOue Jijisi HEXUM.
cnenunanpHocTel By3a / H. JI. I'munka. - M3n. ctep.. - Mockra : KHOPYC, 2018. -
746, [3] c. : wn.

4. Vraii 4. A. OOmias u HeopraHu4eckas XuMus : y4e0. I By30B 110
HaNpaBJICHUIO U cienrabHOCcTH "Xumus" / 5. A. VYrail. - 5-e usn., crep.. - M. :
Bricmas mikona, 2007. - 526, [1] c. : un.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecs: 8 bubauomexe:

1. Xwumus u xu3sb / Hayd.-nomyn. xypuan PAH. — M.

2. Anti-corrosion methods and materials ,Hay4.-TexH. xypH. //Bradford,
Emerald Group Publishing.

3. H3BecTus BBICIIUX YUYEOHBIX 3aBEICHUNA. XUMUS U XUMUYECKAS
TEXHOJIOTHS : Hay4.-TeXH. XXypH. / M-Bo 00p. u Hayku Poc. ®enepanuu, MBaH. roc.
XUM.-TE€XHOJ. YH-T.. - UBaHOBO, 1958-. -

4. Bectauk KOxHO-Ypallbckoro rocyaapcTBeHHOro yHuBepcurera / FOx.-
VYpain. roc. ya-1; JOYpI'Y. - Uenabunck : M3nareasctBo FOYpI'Y, 2001-. -. URL:
http://vestnik.susu.ac.ru/

5.  Pedeparusnsie xypuanst BUHUTU : cOoopuuk / Beepoccutickmin
MHCTUTYT HayyHOU U TexHuueckor nuopmanuu (BUHUTH). - M. :
Bcepoccuiickuii MHCTUTYT HayyHOU U TexHU4eckoi nudopmanuu, 2011-2013. - 1
ANeKTpoH. ont. 1uck (CD)

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  DnekTpoHHBIE CTPYKTYpbl aTOMOB. [lepuoandeckas cucrema
anemenToB .. Menpaeneena: yue6. mocodue / M1.B. Kprokona, I'.I1. JKuBoroBckas,
JI.A. Cunopenkona, }0.C. [IBopsmuna. — Yensaounck: Uza. FIOYpI'Y, 2004. — 69 c.
2. Peakumm B pacTBOpax 3JMEKTPOJIUTOB: 33JaHUS I CAMOCTOATEIIbHOM

pabotel / E.M. Mamotuna, O.B. PakoBa. — Yenssounck: M3narenbckuii ieHTp
IOYpI'Y, 2012. — 50 c.



3.

4.

5.

DJeMEeHThl XUMUYECKON TepMOJIMHAMUKY B Kypce XUMUU: YUeOHOE
nocobue / O.H. I'pyba, E.M. Mamoruna, A.H. EbpemoB. — UensOuHnck:
N3narensckuii uentp IOVYpl'Y, 2025. - 48 c.

CKOpOCTh XUMHUUYECKUX peaKinil. XHMHUYECKOE paBHOBECHE: YUECOHOE
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTp
HOYpI'Y, 2014. - 29 c.
Kunerrka XUMUYECKUX pEAKIIU: TECTOBBIC 3a/IaHUS 1JIsI
caMocCToATeNbHON paboThl cTyneHToB. CocraBurens E.M. Mamoruna. —
Uensounck: U3narensckuit nentp OYpl'Y, 2015. —34 ¢

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
DNeKTPOHHBIE CTPYKTYphI aToMOB. [lepuoandeckas cuctema
anemenToB .. Menpeneena: yue6. mocodue / M1.B. Kprokona, I'.I1. JKuBoroBckas,
JILA. Cunopenkona, 10.C. [IBopsamuna. — Yensaounck: Uza. FIOYpI'Y, 2004. — 69 c.
Peakuuu B pacTBOpax 3J€KTPOJIUTOB: 3aJaHUS 111 CAMOCTOATEIIbHOM
pabotel / E.M. Mamotuna, O.B. PakoBa. — Yenssounck: M3narenbckuii ieHTp
IOVYpI'Y, 2012. - 50 c.
DJIeMEHTHI XUMUYECKON TEPMOIMHAMHUKY B KypCce XUMUH: YICOHOE
nocobue / O.H. I'py6a, E.M. Mamotuna, A.H. Eppemos. — UensaOunck:
N3narensckuii nentp IOVYpl'Y, 2025. - 48 c.

CKOpOCTh XUMHUYECKHUX peaKInil. XMMHUYECKOE paBHOBECHE: YUEOHOE
nocobue / E.M. Mamoruna, O.B. Pakosa. — UensiOunck: M3natenbckuii HEHTp
HOYpl'Y, 2014. - 29 c.
Kunerrka XMUMUYECKUX pEeaKIIUii: TECTOBBIC 3a/IaHU JJIsI
caMocTosiTelIbHOU paboThl cTyaeHToB. CoctaButenb E.M. MantoTtuHna. —
Yensaounck: Uznarensckuit ientp FOYpI'Y, 2015. — 34 ¢

1.

2.

3.

4.

5.

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HaunmeHnoBanue
No Bun peeypea s | bubnuorpaduueckoe onvcanue
JUTEPATypsl | SIEKTPOHHOM
bopme
DNeKTpOHHBIE CTPYKTYphI aToMOB. [lepuoanueckas cucreMa 3IeMEHTOB
MeTOqueCKHe Y ucbo- .. I\E)IeHneneeBap:yyq}e/g. nocobue / I/II;3 Kprokoga, I'.I1. )KuBoToBckas,
1 g;);gc?:ﬂigimmﬁ xigﬂg;{i:fne JI.A. Cunopenxkoga, 10.C. [Iopsimuna. — Yensounck: Uza. FOYpI'Y,
6 P 2004. — 69 c. https://ietn.susu.ru/wp-
padoTst CTyeHTa [KadeapE! content/uploads/2017/11/Crpoenune-aroma.pdf
Merommeckie  |[YeeGHo- JKusotoBckast, I.I1. DneMeHThl XUMUYECKON TEPMOIMHAMUKH B Kypce
HocoGus st I —. obmieit xumun: yue6. nocodue / I.I1. XKuBorosckas, JI.A.
2 . Cunopenkosa, O.H. I'py6a. — Uensounck: Uza. OYpI'Y, 2007. — 46 c.
CaMOCTOATEILHOMMATCPHA TR https://ietn.susu.ru/wp-content/uploads/2017/11/Xumuaeckas-
paboThl cTyeHTa [Kadeapsl
TepmoauHaMuka.pdf
Merommaeckue  |VaeGHo- DIEKTPOXUMHUUYECKHUE TIpoliecchl: yueoHoe nmocooue / I.I1.
[ - METOTHHeCKHE JKusorosckas, E.B. llapnaii, JI.A. Cunopenkosa, E.I. AnTomikuHa. —
3 CAMOCTOSTCIEHOMMATe DAL Uensiounck: U3narensckuii nentp FOYpI'Y, 2010. — 66 ¢
6 p https://ietn.susu.ru/wp-content/uploads/2017/11/2nexTpoxummuyeckue-
padoTLI cTyIeHTa. KaGepE! MpoIIeCChI.- Y ueOHOe-mocooue.pdf
Metonuueckue |OnexktpoHHbI |[KprtokoBa U.B., I'ypnes B.I., Cunopenkosa JI.A. TeopeTtnueckue
4 mocoOus ans KaTajaor OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHI: yueOHOE TocoOue Mo, pes.
camocTosaTeTbHOUIO YpI'Y n.7.H. B.I'. 'ypnena. - Yensounck: Mzn-so OYpI'Y, 2003. - Y. 1. - 128




paboTHI CTy/IEHTA C.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000275579

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:

1. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTTHHbI

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

TaGoparopisie 1412 Crienmann3upoBaHHbIC Ta00PATOPUU JJIS IPOBEICHUS JTA00PATOPHBIX 3aHATHIMA
SaII)-ISITI/EI (1) 10 XMMHUH, HAOOPBI XUMHUYECKOU TIOCY/IbI, TPUOOPOB U PEAKTHUBOB.
Criennaan3upoBaHHbIC CTEHIBI, TAOTHIIBL.

O6opynoBaHue CreNMATM3UPOBAHHBIX XUMHUYECKUX JabopaTopuii:
[IpakTnueckue 412 MepruoOaUICeCKIe TaOIUIBI XUuMudeckux anemeHToB [[.M. MenneneeBa, TaOmuIipl
3aHATUA U (1) Z-)HCKTpOXI{MI/I‘-IeCKOFO psizia MeTayuIoB, TAOIUIIBI PACTBOPUMOCTH COJIEH U
CEeMHHApbI OCHOBAHUH B BOJIC, KJIACCHBIE JOCKHU, CTEH/IBI U TJIAKaThl COOTBETCTBYIOIIIHE
TCMATUKE 3aHATUS

202 [MynbsrumenuitHas ayJUTOpus C MpeyCTaHOBICHHBIM TPOIPaMMHBIM

Jlekuuu N
(1a) [oGecriedyeHrEM, KOMITIEKT MTPE3CHTAINH IO TUCITUTIIIMHE.




