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AHHOTaNUA padoyeil NporpaMMbl TUCHUILIMHBI

JuciummHa « XuMHusA»

Mecmo oucyuniunsl — obszamenvras yacms bnoxa 1. JJucyuniunst (Mooynu)

mpyooemrxocmov —3 3E/ 108 uaca
popma npomedxncymoyHol ammecmayuu — 3ayen

Ienv oceoenus

Lenbto ocBOEHUS AUCHUUIUIMHBI «Xumus» sBisercs (QopMUpOBaHUE Y

OUCYUNTUHDBL oOyJaronuxcss KOMIIETEHIIMH 0 XUMHUYECKUX MPOIEccaX, MPOUCXOIAIIUX TPH
IIPOU3BOJICTBE CTPOUTEIHHBIX MATEPHAJIOB M DIKCIUTyaTallMH CTPOHUTEIHHBIX
KOHCTPYKIIMH, a TaKK€ YMEHUH II0 IPUMEHEHUIO IOJIYYEHHBIX 3HAHUU IIPU
W3YYCHHUH JPYTUX JTUACIUTUINH.

Komnemenyuu, I[IK-1 CnocobeH HCHoONB30BaTh 3aKOHBI M METOJbI  MaTEMAaTHKH,

G opmupyemvle 8 €CTECTBCHHBIX W TYMAHHTAPHBIX HAYK TPU PEHICHHH MPO(HECCHOHATBHBIX

pe3ynibmame 3a/1a4

0CBO€eHS.

OUCYUNTTUHDL

3nanus, ymenus u | 3HaTh:
HABLIKU, - XUMHWYECKUE MPOIECCHl U OCHOBHBIC 3aKOHBI XUMUH
noayyaemvie 8 Ymern:
npoyecce 0cgoeHus | - JIEMOHCTPHPOBATH MOHUMAHNE XUMUYECKUX MPOIIECCOB
OUCYUNTUHDBL Baaners:
- HaBBIKAMHU JEMOHCTpPAllMM TIOHMMAaHHUS XWMHYECKHX TIPOIIECCOB U
MPUMEHEHHS OCHOBHBIX 3aKOHOB XHUMHUHU.
Kpamkasa Paznen 1. Ctpoenue BemniecTa
Xapaxkmepucmuka Pazgen 2. O6mue 3akOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.
OUCYUNTIUHDL Paznien 3. PacTBOpBI U TUCHIEPCHBIE CUCTEMBI.

(ocHo8HbIE OJ0KU U
membvl)

Pa3nen 4. OCHOBEI XMHH METAJUIOB.
Paznen 5. OCHOBBI OPraHU4YeCcKOn
BBICOKOMOJICKYJISIPHBIX COCTUHCHHM.

XHUMHH u XHUMHHU

Paznien 6. OCHOBBI XUMHH BSKYIIIMX.




HEJb OCBOEHUA INCIUIIJIMHBI

- (opMupoBanue y 00ydarommuXxcsi KOMIETEHIIMHA O XUMUYECKUX MPOLECCaX, MPOUCXOIAIINX TPH
IIPOU3BOJICTBE CTPOMUTEIIBHBIX MAaTE€pUAlIOB U OKCILIyaTallMM CTPOUTENIBHBIX KOHCTPYKLMM, a
TaK)K€ YMEHHU 110 IPUMEHEHUIO MOJYyYEHHBIX 3HAHUI [IPU U3YYECHHUH IPYTUX JUCHMIUIMH.

1.IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 11O JMCIUIIVIMHE

B pesynbTare ocBOEHHSI OCHOBHOW NpPO(eCcCHOHANBHON 00pa30BaTEIbHON MPOTPAMMEI
Bbiciiero oOpasoBanust (nanee — OIIOII BO) OakanaBpuara 1o HampaBiI€HHMIO MOATOTOBKH
20.03.01 TexnochepHnas 06e301MaCHOCTH HANPABIEHHOCTH (TIPoQuiTh) MoAroToBKH «MHXKEeHepHas
3alIUTa OKPYXKAIOIIEH Cpebly 00yJaroIUiics TOJDKEH OBIAETh CICAYIOIIUMHU Pe3yabTaTaMu 110
JUCHUIIINHE «XUMUS»!

Tab6numa 1.1. Kapra ¢popmupoBaHusi KOMIIETEHIINN TTO AUCITUILINHE

Kon Pesynbrater ocoenuss OIIOII [lepevens mmaHupyeMbIX pe3yJIbTATOB OOYYEHHS 10
KOMIIETEHI] Cooepoicanue komnemeHyuti JTUCITUTLINHE
201

[IK-1 CnocoOeH KCIoJib30BaTh 3aKOHBI U METO/bl MAaTEMAaTHKH, €CTECTBEHHBIX U TYMAaHUTAPHBIX
HayK MpHU pelIeHuH NpopeccuOHaNTbHbIX 3a/1a4

[K-1.1 | IIpumenser 3HATh:XUMUYECKHE IPOLIECCHI U OCHOBHBIC
dbyHIaMEHTATBHBIC 3aKOHBI U 3aKOHBI XUMHUU
METOJbI MATEMATHUKH HpI/I YMmerh: JAEMOHCTPUPOBATh IMOHMMaHHUEC XHUMHUYCCKUX

peieHun mpoheccnoHanbHpx | [TPOIECCOB

337129 06eCIIeyeHNs Buaaaerb: HaBbIKAMM  JIEMOHCTpallMM  TTOHUMAaHUs
XHMHUYCCKHX IIPOHECCOB H IIPUMCHCHHA OCHOBHBIX
0€30MacHOCTH YeJioBeKa (Ha pon P

o 3aKOHOB XMMHH.
MIPOU3BOJICTBE, B OKPYXKAIOIICH
cpene)

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JucuuminHa «Xumusi» OTHOCHUTCS K 00s3aTeiapbHOM vacTu bioka 1 «/(uciuminHb
(Monynun)» pabodero y4eOHOrO MiiaHa.
Jlis ocBOeHUS! JAaHHOW TUCIUIUIMHBI TPEOYIOTCS 3HAHHS, HE BBIXOJSAIIUE 33 MPEICIb
IIKOJILHOM MPOTPaMMBI.
JlucuuniuuHa sBISETCS MPENIIecTBYIONIE M HeoOXoauma i YCIEUIHOTO OCBOCHHS
nocieayroei AMcuuInabsl CTpouTeIbHbIE MaTepUAIbI.
JucuumninuHa u3y4daercst Bo 2 cemecTpe Ha 1 Kypce mpu ouHOi popme oOyueHusl.

3.0BbEM JJUCHUILIMHBbIA BUbl YYEBHON PABOThHI

OO61as TpyA0eMKOCTh AUCHIUILIUHBI COCTaBIsAeT 3 3.€., 108 akagemuueckux daca.
Pacripenenenne o6beMa NUCHUIUIMHBI M0 CEMECTpaM M BHUJAM 3aHATHH, a TakKe 4acoB,
BBIZICTICHHBIX HA KOHTAKTHYIO pa0boTy 00ydaronuxcs ¢ MpernoiaBaTeieM H Ha CaMOCTOSITEbHYIO

paboTy 00ydJarouIXcsi B COOTBETCTBUM C PabOYMM y4eOHBIM IUIAHOM MPECTABICHO B TAOIUIlE
3.1




Tabmuna 3.1. O6beM IUCIMIIIIMHBI 110 BHJIAM Y4eOHOU

paboThl (B aKajeM.dacax)

Tpya0oeMKOCTb, aKajgeM. Yachl
Ounas popma
Bun yueGHoii paboTsl Pacnipenenenune, Cemectp O0BemM
4acoB 2 KOHTaKTHOM
paboTsl
AyIuTOpHasi KOHTAKTHasE pa0oTa (Bcero), B TOM YHCIIE 3aHITUSA 54 54 54
JICKIIMOHHOTO U CEMHUHAPCKOTO THIIOB:
- ek ((JI) 36 36 36
- naboparopuslie 3austus (JI3 ) 10 10 10
- npaktuueckue 3austus (113) 8 8 8
CamocTosiTeTbHast paGoTa (BCEro), B TOM YHCIIC: 45 45
- BBIMOJIHEHHE pacyeTHO-Tpaduyeckoit pabots! (PT'P) 20 20
b BBITIOJTHEHHE KOHTPOJIbHOM paboTsl (Kp.) 7 7
- CAMOCTOSITEIILHOE M3yUECHHE Pa3/IelioB,
- IpopabOTKa ¥ TIOBTOPEHHUE JIEKIIMOHHOTO MaTepUalia, YTCHHEe
y4eOHHUKOB, JOTOITHUTETBHOMN JIUTEPATYPhI, paboTa ¢
METO/IMUECKUMH YKa3aHUSIMH), 8 8
- TIO/ITOTOBKA K TIPAKTHYECKUM 3aHATHSIM;
- TIOZITOTOBKA OTYETOB 0 JIAOOPATOPHBIM paboTam;
- IpyrHe BUAbI CAMOCTOSITENIEHON paboTh;
[NoaroroBka K 3auery 10 10
Konrtpons 9 9
Bunx npomexxyTo4yHOii aTTecTanmm(3K3aMeH) 3a4eT 3ayeT 1
O6uas Tpy10éMKOCTD AKAJIEMUYECKHE YaChl 108 108 55
MUCIUTITHHBI 3a4ETHBIC SAMHUIIBI 3 3

4.COAEPKAHUE JNCIUIIVINHBI

ConepxkaHue JNUCIMILUTUHBI CTPYKTYpUpYeTCs 10 TemaM (pa3jenaM) ¢ yKa3aHHueM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJJeMUYCCKHX YaCOB U BUIOB YUCOHBIX 3aHATUH JIUIsI OYHOU U
3a04HOM (OPMBI OOYICHHS.

Tabmuna 4.1 ConepxaHue 3aHATHH JIEKIMOHHOTO THMA (JIEKIHUH) A OYHOU (HOPMBI

oOyueHus
Homep O0beM,
HanmeHnoBaHre TeMBI JTEKIIMOHHOTO 3aHATHS, KPATKOE COAEPIKaHNE

pasnena aKaJ.4achl
Tema 1: Benenue. IIpenmer xumun. OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH. POl Xumun
B PEIICHUH SKOJIOTHIECKUX, IKOHOMUYECKHX MPOoOJIeM. XUMHUYECKHE BEIIECTBA W THIIBI 2
XUMUYECKHUX PEaKIM.
Tema 2: Crpoenme BemecTBa. Ilepuoguueckuii 3aKOH M CHCTEMa XHMHYECKHX
aneMeHToB. KBaHTOBO-MeXaHHYECKast MOJENb aTOMa. DJIEKTPOHHAS CTPYKTypa aTOMOB U 2

Pasgen1 | 3amoiHEHHWE »SHEPreTHYECKHX IOXypoBHEH B arome. CBOHCTBAa aTOMOB M HX
MEPUOMIHOCTD. S-, P-, d- f- cemelicTBa 371€MEHTOB.
Tema 3: Xumudeckas CBS3b. THIBI XUMHUYCCKOM CBS3M U HX CBOMCTBAa. (OCHOBHBIE 2
monoxernns Merona BC. 'mOpuan3anus opOuTaniel U CTpOSHHE MOJICKYIL.
Tema 4: OcuHoBHbIe TTONOXKeHU MeTona MO. MexXMONEeKyIsIpHOE B3aUMOACHCTBHIE U €ro 2
BUJIbI. KoMITieKcHBIC CoeTuHEHMS.

Tema 5: O0mue 3aKOHOMEPHOCTH XUMHIECKUX TporieccoB OCHOBHBIE 3aKOHBI
TepMOAWHAMUKH. TepMOIMHAMUYECKHE (PYHKITMH COCTOSTHHSL CUCTEMBI. DHTABIIHHBINA 2

Pazpen 2 Y SHTPONMHHBIN (paKTOPBEIL.
Tema 6: OCHOBBI TEpMOJMHAMUYECKUX pacuéToB. CTaHIAPTHEIC TOTCHITHAHI 2
o0pa3oBaHUs BelecTB. 3aKoH ['ecca u ero ciIeaCTBUS




Tema 7: Xumndeckass KuHeTUKA. OCHOBHOM 3aKOH KHHETUKU. DHEPrUsl aKTUBALIUU 5
XUMUYECKUX peaklmii: ypaBHeHue Appenuyca. Karanus.
Tema 8. Xumu4yeckoe paBHOBecHe B TOMOT€HHBIX U T€TEPOT€HHBIX CUCTEMaXx. 2
@dakTopsl, BiusomuUe Ha caBur paBHoBecus. [Tpunnun Jle-1llatense.
Tema 9: PacTBOpBI M JaucnepcHbIe cHcTeMbl. Boma. Jlmarpamma COCTOSHUS BOJBI.
PacTBOpBl HEINEKTPOIMTOB HMUX CBOMcTBa. TemmepaTypa 3amep3aHHss M KUIICHHS 2
pactBopoB. Ocmoc. 3akonsl Payns u Bant [Nodda.
Tema 10: PacTBOpbl SJEKTPONUTOB. DJEKTpoiIuTUYEecKas auccoruanus. CreneHp U
KOHCTaHTa mucconmanuu. Jlucconmanmsi Boabl. Bomopoansritnokaszarens. ['uapomnms 2
Paspen 3 CONeH.
Tema 11:[luctiepcHbie cCTEMBI, UX Kiaccudukamms. KommonaHsle pacTBOPHI M CIIOCOOBI 2
nx nonydenusi. CTpoeHHe MULIEILUIBI M DJISKTPHYECKHUH 3apsii KOJUIOMIHBIX YaCTHIL.
Tema 12: Ctpykrypoobpa3zoBanue. OCHOBHBIC IPUHIIUIIBI MOTYICHUS KOMITO3HIIMOHHBIX 5
MatepuaioB. [IpyHHIMITEL CXBAaThIBAHHS M TBEPACHUSBSOKYIIHX.
Tema 13: OcHOBbI XUMUH MeTALIOB. OCHOBBIYIEKTPOXHUMHUH. DJIIEKTPOIHBIE 2
noteHiyaibl. YpasHenue HepHcra. [anpBaHHYECKHE 3J€MEHTHI.
Pasnen 4 Tema 14: DnexTponu3 pacIiulaBOB U BOAHBIX PACTBOPOB COJIEH. AKTUBHBIC U MHEPTHbHIE
e a”ozbl. [locnenoBarenbHOCTh pa3psiia HOHOB IIPH AJIEKTPOJIH3E. 4
Tema 15: OOmme cpoiictBa MerawioB. Kopposus meramioB. COBpeMEHHBIE METOMbI
3alUThl OT KOPPO3HH.
Tema 16: OcHOBHBIC IIOHATHS OPraHUYECKOH XHMHUHM, HCIOIb3yeMble B XHUMHH
Paszpnes 5 BBICOKOMOJIEKY/SIpHBIX — coequHeHni(BMC). Ilonmumepsl, cnocoObl WX — IOMyYeHUs, 2
CBOICTBaM HCIOIIb30BaHHE B CTPOUTEIIHCTBE.
Tema 17: Bo3nyuiHblie 1 TUApaBIUUecKUe BsOKyHe BemiectBa. OOIe 3aKOHOMEPHOCTH
TMOJIYYCHUS BSOKYIINX BEIICCTB. 2
Pa3znen 6
Tema 18: Tlpouecchl cxBaThiBaHUs U TBepAeHHs. Koppo3ust OETOHOB U Mepbl OOpHObI C
Hell.
HTOIro 36
Tab6nuia 4.2 JlabopartopHsie pabOThI 17151 OUHON (HOPMBI 0OYICHHS
Howmep
O0bem
paszzena HanmenoBanue 1abopaTopHbIX padboT g
(Temb1) aKa/1.49achl
1(1) JI3 1. IlpaBuna paboThl B XHUMHYECKOH mabopatopuu. Kiacce 2
HCOPraHM4CCKUX BEIICCTB. HonyquI/Ie COJIcn
1,4 (1,13) | JI3 2. OkuCOMTEIBHO-BOCCTAHOBHUTEIBHBIE peaxkium. 2
3 (10) JI3 3. I'maponus coneit. 2
3(11,12) | 13 4. Komnounsbie pacTBOpbI 2
4 (15) JI3 5. Koppo3sus MmeTaiuios. 2
HTOI'O 10
Tabnumna 4.3 [IpakTuueckue 3aHATHIAIS 0YHOUM (POpPMBI 00yUeHUS
Homep T O6bvem
paszena eMa ¥ COJIepKaHUE MPAKTHISCKOr0 3aHSITHUSI ’
(Tem1) aKaJ1.9achl
1(2-4) I13 1. Ctpoenue BemecTna. 2
2(5,6) 13 2 Pacuér temoBoro 3¢ dexra peakiuii 2
2(7,8) I13 3 CkopoCTh XMMHUECKUX pEAKIUI 2
3(11,12) | II3 4 ducnepcHbIe CUCTEMBI 2
HTOIro 8




Tabmuna 4.4 CamocrositenbHas paboTa CTyIeHTa it OUHOU (OPMBI 00ydIeHUs

Homep Bun camocrosTensHONM paboThI Ha3Banue O0neMm,
pasnena CcTyneHTa (comeprkanue pabOTHI) aKaJ[.9achl
1-6 PacuerHo-Tpaduueckas padbora CornacHO WHABHYATBHOMY 3aaHUI0 20
3anmaHus U1 KOHTPOIbHOU padoThl Nel mo Teme
1 KonrponbHas padora Nel A A p P 7
(pazneny) «OCHOBHBIC KJIACCHI BEIICCTBY
OcMBICIIeHHE U 3aKpETUIEHHE TEOPETHUECKOTO
1-6 [oaroroBka K JIEKIMAM MaTepuala B COOTBETCTBHU C COZIEP)KaHUEM
JICKITMOHHBIX 3aHATHHA
CamocrodTenbHOE ~ HM3YYeHHE  OCHOBHOM M
JIOTIOJIHUTENILHON ~ JTUTEpaTyphl, TOHCK W cOop
CamocrosTensHoe H3y4eHue
1-6 nHpOpMalMK TO JUCUMIUIMHE B TEPUOANYECKHX
TEOpEeTHYECKOro Marepuaa 8
MCYATHBIX W MHTCPHET-U3IaHUSIX, HA OQHUIHATHHBIX
caifrax
14 [oaroroBka x  mabopaTtopHbM | OdopMIiieHHe OTYETOB IO JabopaTOpHBIM padoTam
paboram
1.4 IlogroroBka K  mpakTUUECKUM | M3ydeHWe JIEKIIMOHHOTO MaTepuaja, BBIMOJTHCHUE
3aHATHUIM JIOMAIITHEr o 3aJIaHusl
[ToBTOpeHHMe W 3aKkpelieHHe  H3YYEHHOrO
1-6 [ToaroroBka x 3auery p P ya 10
MaTepuana
HTOI'O 45

5. OUEHOYHBIE CPEJICTBA /IS IPOBEIEHHS
TEKYIIETO KOHTPOJIS U TIPOMEKYTOUYHOM ATTECTAIIAN
OBYYAIOIIMXCS 1O TUCHUATIINHE

5.1. Buabl 1 popMbI KOHTPOJISI IO JUCHUIIJIMHE
KoHTposb ypoBHS YCBOEHHBIX 3HAHHI, OCBOEHHBIX YMEHHN U MPUOOPETEHHBIX HABBIKOB
(BazieHuil) OCYIIECTBIIACTCS B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJISI B COOTBETCTBUU
¢ [TonoxxeHneM o TeKyIeM KOHTPOJIE U TPOMEKYTOUHOU aTTecTanuu odydaromuxcs B KITACY.
Texyiuit KOHTPOJIb OCBOCHHS KOMIIETEHLUH MO TUCIUILUIMHE TPOBOAUTCS IPU U3YUYECHUU
TEOPETUYECKOT0 MaTepuala, BHIIOJHEHUH 33/IaHUi Ha MPAKTUYECKUX 3aHATHUSX, CAaYe OTYETOB
o JabopaTopHbIM paboTaM, BHINOJIHEHUH WHIUBUAYAIBHBIX 33JaHUl B (opMe KOHTPOJILHOM
paboTel, pacdyeTHO-Tpaduueckoid paboTel. TekylemMy KOHTPOJIIO MOJJICKUT IOCEIIaeMOCThb
CTYICHTaMH ayJIUTOPHBIX 3aHITUN U paboTa Ha 3aHATHUSIX.
HToroBoii onieHkol OCBOEHUS MUCIHUILTUHAPHBIX KOMIIETEHIUH (pe3ylbTaToB OOyYeHUS
M0 JUCHUIUIMHE «XUMUS») SBISETCS NPOMEXYTOuHas aTrecranus B (Qopme sKk3ameHa,
MPOBOJMMAs C YYETOM pe3ylIbTaTOB TeKyllero KoHTposs B 1 cemectpe (ouHas Qopma

oOyueHus).
Tabnumas.1. IMacnopT ¢oHIa OLIEHOUHBIX CPEACTB MO AUCIUILTUHE XUMHUS
Koz O11eHOYHBIE CPEACTBA
No KonTtpommpyemsie pa3aensl (TEMBI) KOHTPOJIHPYEMOU HanmenoBanme Komnaecto
wn JHCLUTITHHBI KOMIICTCHITAH OLICHOYHOI'0 3a7aHUN WA
(mmm ee gacTm) cpenctBa* BApUAHTOB

PI'P 30

Bce pa3zenst IK-1 KpNel 30

3a4er 30

*TIpumeuanue: PI'P — pacuetHo-rpaduueckas pabora, Kp — koHTponbHas pabora.




5.2. TunoBble 3a1aHUSI U MATEPHUAJIbI IJISl OLEHKH
chopMHUPOBAHHOCTH KOMIIETEHIIMI B MPoOLecCe OCBOCHUS TUCHMUIIIMHBI

5.2.1. OueHouHble cpeAcTBa JUIsl IPOBEIECHUS TEKYILEH aTTeCTalluu
BapuanTsl 3a1aHuil [U1s1 KOHTPOJIBbHOU padoTs! 1

1. Kakas coJib mOJIyduTCsl IpY B3aUMOJICHCTBUU OJHOTO MOJISI THApOKapOOHaTa KajlbLus C
OJIHUM MoJieM rujpokcuja kanbuusa? Hanucate ypaBHeHnue peakuuu. CoJib Ha3BaTh.
2. Kak w3 ruapokcuma Oapusi M XJIOPHOBATOW KHCIIOTHI IOJIyYHTh OCHOBHYIO COJIb?
Hanucats ypaBHeHHE peakiuu 1 Ha3BaTh COJIb.
3. Kak mepeBectu quruapodocdar marpus B runpodocdart Hatpus? Hammcats ypaBHEHHE
PEAKIHH.

BapuaHTsl 3aanuii 17151 KOHTPOJIBHOM paboThI 2
1. Ucnonb3ys MeTO/ 31EKTPOHHOTO OajaHca, pacCTaBbTe€ CTEXMOMETpUUECKUE KO (UIIMEHTHI B
ypasuenun cienyromieit peakiun:NaCl + KBrOs + H.SOs —NaxSO4 + Cl; + KBrO + H20
2. B xakoii cpene (KucIoi, HEUTPATBHON WIIH MIETOYHOH) TpoxoauT peakiusi: MnOz + Oz + ...
—>KoMnOs+ H>O? CocTaBbTe MOHOE ypaBHEHHUE PEaKInU.
3. CkoJIbKO MOJICKYJT BOJBI 0Opasyercss B Xxoje cieayromeil xumudeckoit peakmuu: Cr(OH)3
+KCIO3 + NaOH—Na,CrOs + KCI + H20. OTtBer MOTHBHpOBAaTh Ha OCHOBE 3JIEKTPOHHBIX
YpaBHEHUM.
Bapuantel 3amannii 11t pacuetHO-Tpaduueckoir paboThl
3amanue 6
1./lokaxxuTe, 4TO B CTaHAAPTHBIX YCiaoBUsAX peakmuss CUx) + ZnOwy = CuOny + ZNng
HEBO3MOJXKHA.
2. Bo3mosxna ym nipu Temneparype SO00K peaxmus Fe2Os(k) + 3Ha(r) = 2Fe(x) + 3H20(T)?
3. Ipu 150°C HekoTopas peakmus 3akaHumBaeTcs 3a 15 MuHyT. IIpUHMMAs TeMIepaTypHBHIil
KO3 (UIIMEHT CKOPOCTH PeaklUy paBHBIM 2,5 paccyUTaTh yepe3 Kakoe BpeMsl 3aKOHYHTCS 3Ta
peaxiys, eciu poBouTh ee pu 200°C.
4. Kakue u3 coneit ZnCly u (CH3COO)sAlmoasepratorcs ruaponnsy? CocTaBUTh MOJCKYIISIPHBIE
U HOHHO-MOJIEKYJISIpHBIE YpaBHEHHs THIPOJN3a COOTBETCTBYMOLIUX coiiel. Kakoe 3HaueHue
pH(>7<) umeroT pacTBOpHI 3TUX coJiei?
5. Jlnsa monmydeHus 3075 Xjgopuaa cepebpa cmemanu 15 cm® 0,0258 pacteopa KCI ¢ 85cm®
0,055 pactBopa AgNOs. Hammcats ¢Gopmyiny MHUIEIIBl MOJXYYEHHOTO 30J5. YKaXKUTE SO
MULIEJUIBI, TOTEHIHATONPECIAIONINe HOHBI, TPOTUBOUOHBI, Tpanyny, Au(Qy3HON cloi, 3apsn
TPaHYIIbL.

KpI/ITCpI/II/I OLCHMBAHUS TCKYIICT'O KOHTPOJIA ITPUBCJACHBI B ITonoxenuu 06 OLCHOYHBIX
cpeacTBax

5.2.2.01eHOYHBIE CPE/ICTBA VIS TPOBECHUS IPOMEXKYTOUHON aTTecTaluu

DK3aMeH 110 JAUCHUIIIIMHE MTPOBOAUTCS IO 3K3aMCHAIIMOHHBIM 6I/IJ'ICT8.M, COZCpIKaAIIUM 2
BOIIpoCa U 1 MPaKTUYCCKYHO 3adayvy, O6€CH€‘II/IBaIOH_[I/IXOI_ICHKy YPOBHA Cq)OpMI/IpOBaHHOCTI/I
KOMIIOHCHTOB 3HAaTh, YMCTh, BJIAJICTh.

[Ipumeps! 3aueTHBIX OUIIETOB
1.
Bomnpoc 1. OcHOBbI TepMOAMHAMUKHY. BHYTpeHHsIs SHEpTUs cUcTeMbl. TernoBoii agdexr
peakuuu. 1 3aKOH TEPMOAMHAMHUKH.



Bompoc 2. NonHoe npousBeieHue Boibl. BogopoaHblii noka3aTenb KUCIOTHO-OCHOBHBIX
CBOMCTB pacTBOPOB.

3agaua. CocTaBbTE 2IEKTPOHHBIE YPABHEHUS AHOJHOIO U KaTOJHOI'O IIPOLIECCOB € KUCIOPOIHOM
JENOJISIpA3aLUEN IIPU KOPPO3UU NIaphl aJIIOMUHHMN - JKEJIe30.

2.

Bormpoc 1. 3akoH IeHCTBYIOLUX Macc AJIsl ONPEESIEHUsI CKOPOCTH XUMMUYECKUX peakuui (1is
TOMOT'€HHBIX U T€TE€POr€HHBIX ITPOLIECCOB).

Bormpoc 2. Dnekrpoxumuueckast Koppos3us MeTauioB. IIponecchl, mporcxoaauiyue Ha aHoie U
KaToJe.

3anava. JlaliTe MOTUBHUPOBAHHBIN OTBET: MOYHO JIM JIEHCTBUEM pacTBOpa IIEJIOYM HA PacTBOP
xjiopuaa Mapranna (2+) moayduTh KOJUIOMAHBIM pacTBop? [Ipm HEOOXOAMMOCTH NPUBEINTE
ypaBHEHHUE PEAKINHU U GOPMYITY MUIIEILIbI 30J151.

Tabnuma 5.2. Tunosele 3a1aHus Ui IPOBEICHUS MPOMEXKYTOYHOM aTTECTAlUU MO JUCIUIINHE

HawnmenoBanve 3HaHMii, yMEHUI1, HABBIKOB U (MJIM) OMBITA DOopMYyJIMPOBKA TUIIOBOIO KOHTPOJIBHOIO
JIETEIBHOCTH 3aJJaHUsI WIIM MHOTO MaTepuaia, HeoOX0auMoro
JUTS OIIEHKW 3HAHWW, YMEHH, HABBIKOB U (WJIH)
OIBITA JESITEIbHOCTH

[IK-1.1 IIpumenser ¢pyHIamMeHTaIbHbIE 3aKOHBI U METObI MATEMATUKHU TPH PEIICHUN
npodeccroHalbHBIX 3a7jau obecredeHnsi 0€30MacHOCTH YeoBeKa (Ha MPOU3BO/JICTBE, B
OKpYXaloIen cpeje)

3HaTb: XUMHUYECKHE TIPOIIECCHl 1 OCHOBHBIE DNEeKTpoXUMHUYecKasi  KOppPO3HWs ~ METaJlJIOB.

3aKOHBI XUMHH IIporieccrl, MpOUCXOIAIINE HAa AaHO/IE M KaTOJe
YMeThb: 1eMOHCTPHUPOBATH TOHUMAaHUE XUMHYECKIX CocTaBbTe 3JIEKTPOHHBIE YPaBHEHUS aHOIHOTO
MIPOIECCOB M KaTOOHOTO TIPOIECCOB C KHCIOPOJHOM

JIETIOJIIPU3AITHCH pu KOppO3uHr napsl
AJTIOMUHHIH - 5KeJIe30.

Baanerb: HaBbIKAMHU JIEMOHCTPAIIMN TTOHUMAHWSI B Kakyl CTOpOHY CMECTHTCS pPaBHOBECHE B

XUMHYECKUX TPOIECCOB M MPUMEHEHHS OCHOBHBIX cHucTeMe:

3aKOHOB XUMHUH. C(x) + COx(r) S 2CO(r); AH°® = 172,5 xJIx
MpH yBENWYEHWH naBleHns B 2 paza? Otser
MOTHBHPOBATE.

5.3. Kputepuu ouennBanusi ypoBHsi cGoOpMHPOBAHHOCTH KOMIIETEHIIUIH

OneHka pe3ynbTaToB OOy4YeHHsS 1O JAUCHUIUIMHE «XuMus» B ¢dopMe YpOBHA
cOpMUPOBAHHOCTH KOMIIOHEHTOB 3HATh, YME€Tb, BIAJETh 3aSBJICHHBIX JUCHUTUITMHAPHBIX
KOMITIETEHIIMI MPOBOAUTCS MO 2-X OaJJIbHOM ITKajie OLIEHWBAHUS ITyTeM BBIOOPOYHOTO KOHTPOJIS
BO BpeMs 3a4eTa.

Tabnma 5.3.2
MIkaja oneHUBAHHUA 3a4YeTa

Pesynprar Kputepuu (B COOTBETCTBUU ¢ KOMITETEHITHSIMH )
3adera
«3auTeHO» | OOydalolIUiCs TMOKa3al 3HAHWSA MPOEKIIMOHHOTO U apXUTEKTYPHO-CTPOUTEIHHOTO

YCpUYCHUd, YMCHHC pPCIIaTb KOHKPETHBIC TMPAKTUYCCKUC 3adavM, CBA3AHHBIC C
I/I306pa)KCHI/IeM CTPOUTCIIBHOT'O 00BbeKTa M €ro 9JICMCHTOB, OPHUCHTUPOBATHCA B
pCKOMCHHOBaHHOﬁ cnpaBquoﬁ JIATCPAaType, YMCHHUC  IIPABHUIILHO OLICHUTDH
TIOJIYYCHHBIC PC3YJIIbLTATHI PACUCTOB.

«HE
3a4TCHO»

Ipu OTBCTC o6yqa10meroc;1 BBIABUIIUCH CYHICCTBCHHBIC HpO6CHLI B 3HAHUAX
IMPOCKOMUOHHOTO M apXUTCKTYPHO-CTPOUTCIBHOIO YCPUCHUS, HCYMCHUC C ITOMOIIBIO




IIpenoAaBaTelIsl NOJMYyYUTh IPABUWIBHOE PEIICHUE KOHKPETHON IPAKTUYECKOM 3aJa4u
U3 YHcia MPeIyCMOTPEHHBIX paboyell mporpaMMOi TUCIUILIHHBL

6. IEPEUEHb OCHOBHOM " JONOJIHUTEJIbHON YYEFHOM
JINTEPATYPBI, HEOBXOINMOM J1JI51 OCBOEHUS JUCIUILJINHBI

6.1. OcHoBHas JuTepatypa (y4eOHMKH H Y4eOHbIe TOCOOMS)

Tabmuna 6.1. [lepeueHs OCHOBHO# y4eOHO TUTEPATyPHI

No Kon-Bo 3k3.8B
/ HaumenoBanune oubnmuoreke +
I Ha Kadeape
I'muaka H.JI.O6mas xumus [Teker] : yue6.moco6ue. - M. : KnoPyc,
1 | 2009,2010,2011,2012,2013,2014. - 752c. - ISBN 978-5-85971-836-8 : 191
390.00.
Koposun H.B.O0mas xumust [Tekcr] : ydeOHHK IS TEXHUYECKUX
2 | HAmpaB.H CIIEI.BY30B. - 8-¢ u3M., crepeotwir. - M. : Beicur.mk., 2007. - 241
557c. : mn. - ISBN 5-06-004403-3 : 510.00.
3amauu U yrnpaxxHeHus 1o oouied xumun : Yued.mocodbue / [Tox pe.
3 B.A.PabunoBuya u X.M.Pyounoii. - U3a.creperun. - M. : Uarerpan- 313
Ipecc, 2001 ; , 2003,2004,2005,2006,2007, 2008. - 240c. - ISBN 5-89602-
015-5 : 94.00,115.00
HoBocenbHoB A.A. KoOHCIEKT JieKIMi 1o XuMuH. YacTe 2 [DJIeKTpOHHBII
pecypc] : yuebnoe mocodme / A.A. HoBocensnoB, E.M. MscoenoB. — 3EC
4 | DIIEKTPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI TOCYJIapCTBEHHBIN IPRbooks
ctpoutenbHbli yauBepcuTeT, DbC ACB, 2010. — 64 ¢. — 2227-8397. —
Pexxum noctyma: http://www.iprbookshop.ru/16382.html
6.2. JlonoJiHATEILHASI JIATEpaTypa
Tab6numa 6.2. [lepeyeHs JOMOTHUTEIIBHON JTUTEPATYPHI
Ne Kon-Bo 9k3. B
m/ HanmenoBanue oubnmoTeke +
I Ha Kadenpe
I'muaka H.JI.O6mas xumus [Teker] : yue6.mocobue mist
1 | crya.Hexum.cneu.By30B / ox pen. B.A.PabunoBuua. - 24-e uzn., ucmp. - JL. : 130
Xumus, 1985,1984,1983. - 704c. : un. - 1.80.
5 OO6mas xumus : Yueb. 11 TeXHUYECKUX HaIMpaB. U CIell. BY30B. - M. : 294
Beicui.ik., 1998. - 559¢ : un. - 22p
I'munka H.JI.3amgaum u ynpaxueHus no odmieit xumuu [ Teker] :
3 yueb.mocobue i CTy[.HEXUM.CIell.By30B / moj pen. B.A.PabunoBuya, 204
X.M.Py6uHoii. - 21-e uzn., crep. - JI. : Xumus, 1980,1981. - 280c. : un. -
0.45.
Bonpeipesa O.M. Xumus. 3anaun u ynpaxsHeHus [DIeKTpOHHBIN pecypc] :
yuebnoe nocobue / O.U. bonapipesa, O.I1. Kymnapesa, I1.A. Ilonomapesa.
) o IBC
4 | — DNeKTpOH. TeKCTOBbIe JaHHbIe. — OpeHOypr: OpeHOyprekuit IPRbooKS
rocynapctBeHHbIi yHuBepcuret, 9bC ACB, 2016. — 141 c. — 978-5-7410-
1583-4. — Pexxum noctyma: http://www.iprbookshop.ru/69968.html

6.3. MeTronnueckne pa3padoTky M0 TUCHHUIINHE
MeTtoauueckue yka3aHus 1 yueOHbIe TOCOOHS

1. I'pomaxoB H.C. OcHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX MPOLIECCOB. YyeOHOe



http://www.kgasu.ru/upload/iblock/916/osnovnye-zakony.pdf

nocobue a1 cTyJeHTOB Beex (opM o0yuenus, Kazann: KI'ACY, 2005.- 62 c.
2. I'pomakoB H.C. Xumuueckas cBs3b: YueOHOE IOCOOME 10 XUMHH IS CTYIEHTOB BCEX
¢dbopm oOyuenusi, Kazanp: KIACY, 2017. -64c.

3. Kosutouaspie pacTBOphI: Y4eOHO-METOAMYCCKHE YKA3aHHS M0 XUMHU JUIS CTYJICHTOB

Bcex (opm obOyuenus /Kaz.roc.apx-crpout.yausepcuter; Coct. H.C.I'pomakos, B.A.boiiuyk,
Kazans, 2008, 23c.

4. KoOMIUIEKCHEBIE COCOAUHCHUA: MCTOI[I/ILICCKI/IG YKa3aHud 110 XUMHU AJId CTYACHTOB

nHEeBHOM u 3aouHOi ¢opm obyuenus / Coctr. H.C.I'pomakos, B.A.boituyk. — Ka3zaHs:

N3p-Bo KazaHck. roc. apxuTeKT.-cTpouT. yH-Ta, 2015 — 19 c.

5. OKHCIUTEEHO-BOCCTAHOBUTEILHBICPEAKIIUU: MeToqudeckne yKa3aHUs TI0
XUMUU IS CTYJICHTOB JHEBHOW W 3aouHOM (opm oOyuenust / Coct. H.C.I'pomaxos,
B.A.Boituyk. — Kazans: U3a-Bo KazaHck. roc. apxuTekT.-cTpout. yH-Ta, 2015 — 19 c.

6. JKectkocte  BogBl W ee  ompeneneHue.MeToauYecKueyKa3aHus.
/Coct.H.C.I'pomakoB. — Kazaus, KITACA, 2003. — 7c.

7. Kopposust m 3ammura MeTaIOB: MeToAWUYecKne YKa3aHWs JUIS CTYACHTOB
MepBOro Kypca JHEBHOW M 3a04HOi ¢opm oOyuenus / B.A. boituyk, H.C. I'pomakoB:
Ka3zaHckuil roc.apXuTeKTypHO-CTpOUTENbHBIN YHUBEpcuTeT. Kazans, 2005. 28c.

8. OCHOBHBIC KJIAaCCHI HEOPTAHMYECKUX BEIIESCTB: MeTOMUeCKHe YKa3aHus s
CTYZIEHTOB JHEBHOTO 1 3a0uHOTO oTneneHuit/ Kas['ACA; coct. B.A.Edpumona. Kazanp,
2002. 24c.

9. Pemenue 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMUU: MeTouueckue ykazaHus K
MPAKTUYECKUM 3aHATHSAM 110 XUMUU IS CTYJI€HTOB IHEBHOTO, 320YHOTO U
muctanimonHoro ooydenust /KI'ACY; Coct. B.A.Edumona, H.C.I'pomakos, B.A.boiiuyk.
Kazansn, 2005. 25¢.

10. DnexTponu3 BemecTB: MeToAuuecKue yKa3aHus 10 XUMHUH JJIs CTYIEHTOB |
Kypca JHeBHOI u 3a04HOM Gopm oOyuenus / Kas. roc. apx-crpout. yausepcurer. CocT.:
H.C. I'pomakos, B.A. boituyk. Ka3anb, 2006.- 9 c.

7. AHOOPMAINMOHHOE OBECIIEYEHUE JUCIUITINHBI

7.1. llepeuennb pecypcoB HTepHeT, HEOOXOAMMBIX 1JI1 OCBOEHM S TUCUMIIJIMHBI
1. ®enepanbHas yHUBEPCUTETCKast KOMIIbIOTepHast ceTh Poccuu http://www.runnet.ru/
2. Enunoe okHO mocTyma K 00pa3oBareibHbIM pecypcam http://window.edu.ru/
3. Crpanuna kadenpsl «X1UIC» Ha caiiTe
KT ACYhttp://www.kgasu.ru/universitet/structure/instituty/isties/khies/umm.php

7.3. Ilepeyenb MHGOPMATMOHHBIX TEXHOJIOTMH, HCIIOJIb3yEMBbIX IIPH OCYIIECTBJICHUHU
00pa3oBaTe/ILHOIO0 MPoLecca MO JMCUUILINHE

1. Hcnonb3oBanue AIIEKTPOHHOM  MH(POPMAIMOHHO-00pa30BaTENbHOW  Cpejbl
YHUBEPCHUTETA.

2. HpI/IMeHeHI/Ie CpCACTB MYJIbTUMECIUA TIPHU NPOBCACHUN JIGKLII/Iﬁ U MMPAKTUYCCKUX
3aHIATUHI UL BU3yalin3daliuu H3y‘IaCMOI7I PIH(l)OpM&I.[PIPI MoCcpeACTBOM UCIIOJIb30BAHUA
Hpe3eHTaLII/II71, y‘ICGHBIX BI/II[CO-(I)I/IJIBMOB, OCHOBHBIC y‘-ICGHLIe MaTepuajibl JOCTYITHBI
JJI J1I000T0 Y4aCTHUKA y‘-IC6H01"0 nponecca Ha caiite Ka(bez[pmz

https://www.kgasu.ru/universitet/structure/instituty/isties/khies/deyatelnost-
kafedry.php

3. OdopmieHue nHIUBUIYaTbHBIX 3a1anuil (PTP).


http://www.kgasu.ru/upload/iblock/2cd/ovr.pdf
http://www.kgasu.ru/upload/iblock/c79/gestkost_vodi_i_ee_opredelenie_2003_gromakov_.pdf
http://www.kgasu.ru/upload/iblock/c79/gestkost_vodi_i_ee_opredelenie_2003_gromakov_.pdf
http://www.runnet.ru/
http://window.edu.ru/
http://www.kgasu.ru/universitet/structure/instituty/isties/khies/umm.php

4. ABromaru3auusi IMOMCKa HWH(POPMALUU MOCPEICTBOM HCIIOJIB30BAHUS CIPABOYHBIX
CHCTEM

Opranu3zanus B3auMOJCHCTBUSA CO CTYJEHTaMU C TOMOILBIO 3JIEKTPOHHOU MOYTHI

6. WurepakTtuBHOE 00y4eHHE U KOHTPOJIb ¢ ToMolIbio cucteM Moodle u [Ipomereii.

o

7.3. IlepeyeHb NPOrpaMMHOI0 o0ecneyeHusl, HCIO0JIb3yeMOro
MPH OCYIIeCTBJIEHHH 00Pa30BaTeILHOIO Mpouecca
[Ipu ocBOEHMH JUCIUIUIMHBI UCTIONB3YETCS JTUIEH3MOHHOE U OTKPBITOE TPOTPAMMHOE
oOecrieueHne
1. rekcroBbIii pegakrop Microsoft Word,
2. anextpoHHble Tabmuibl Microsoft Excel;
3. mpe3eHTanMoHHBINH penakTop Microsoft Power Point.

Hcnonp30BaHne CENUATBLHOTO MPOTPAMMHOTO 00ECIICYCHUS HE TIPELyCMOTPEHO

7.4. Tlepevyennb MHPOPMAIMOHHO-CIPABOYHBIX CHCTEM

B xome peanmsanmu menedl W 3aqay JUCHMIUIMHBL OOy4arol[Uecs MOTYT HCIOJb30BaTh
BO3MOKHOCTH HH()OPMAITHOHHO-CIIPABOYHBIX CHCTEM.

1. http://pravo.gov.ru — OdurmanbHbIii HHTEPHET-MOPTAI PABOBON MHMOPMAIUH

2. http://www.garant.ru—CripaBo4HO-IIpaBoBasi CHCTEMa I10 3aKOHOIAaTENILCTBY Poccuiickoit
denepanun

3. http://moodle.kgasu.ru - crcrema 371eKTPOHHOM MOIEPKKH yIeOHBIX KypcoB Moodle

4.http://dist.kgasu.ru cucrema «IIpomereii»

8. METOANYECKUE YKA3ZAHUSA JJI51 OBYUYAIOLIINXCA
11O OCBOEHHMIO JUCHIUITIJIMHbI

JucrnumnnuHa «XUMUsD) U3ydaeTcs B TeUeHHE oaHoro cemectpa.llpu mimanupoBaHuu u
OpraHu3aIuy BpeMEHHU, HEOOX0IMMOTO Ha U3YYCHHE 00yJalOIMMUMCs AUCITUIUTMHBI, HE00X0IMMO
MPUICPKUBATHCS CISAYIONUX PEKOMEH TaIlHi:

Tab6numa 8.1. Pekomenaanuu no opraHu3aiiy caMOCTOSTEIIbHON pabOThI CTY/ICHTA

Bun yaebnbIx

o Opranu3zanus AesITeIbHOCTH CTyACHTa
3aHATHU p st A YA

3aHaTus Hammcanne KoHCIEKTa JICKITHIA: KpaTKO, CXEMAaTH4YHO, IIOCJICAOBATCIbHO
JICKIMOHHOTI'O (I)I/IKCI/IpOBaTB OCHOBHBIC ITIOJIOKCHUA, BBIBOJbI, (I)OPMYJ'II/IPOBKI/I,
THUIIA (JIGKI_[I/II/I) O606H.[€HI/I$I; IoME€4YaTb BaXXHBIC MBbICIIM, BbIACIATL KIIHOYCBBIC CJIOBA,

TCPMHUHBI. HpOBepKa TCPMHHOB, MOHATHH C IIOMOIIBIO SHHHKHOHeﬂHﬁ,
CHOBapefI, CIIpAaBOYHHUKOB C BbIIIMCBIBAHUCM TOJKOBaHUM B TCTpalb.
O003HaYUTE BOIIPOCHI, TCPMUHBI, MaTcpHral, KOTOpLIﬁ BBI3BIBACT
TPYAHOCTH, IHIOMCTUTH U TMOIIBITATHCA HalTH OTBET B peKOMeH,HyeMOfI
JIATCPATYpC. Ecnu camocTosTeNIbHO HE yAacTcs pa306paTLc>1 B MaTcpualie,
HCO6XO,[[I/IMO C(l)OpMyJ'II/IpOBaTB BOIIPOC MW 3a4aTb MNPCIOAAaBaATCIIIO Ha
KOHCYJIbTAllUU, Ha ITPAKTHYCCKOM 3aHATHUH.

[IpakTnueckue IIpopaboTka pabouel mporpammsl, yaenss ocoboe BHHUMaHHE ILENsIM U
3aHATHUSA 3a1a4aM, CTPYKTYpE M COJEp)KaHUI0 AUCHUIIMHBL KoHcnekrnpoBaHue
UCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIUH, MOJArOTOBKAa OTBETOB K
KOHTPOJBHBIM ~ BOIIPOCaM, IPOCMOTP PEKOMEHJYEMOW  JIUTEPATYpBHl.
Pemienune pacueTHO-TpagUueCKUX 33JaHUH, pellIeHHEe 3a1a4 10 AITOPUTMY U

Ap.

JIaGopatopHas

pa60Ta Meroauyeckue YKa3aHUA 11O BBIITOJIHCHUIO J'Ia60paTOpHBIX pa60T.



http://pravo.gov.ru/
http://www.garant.ru/
http://moodle.kgasu.ru/
http://moodle.kgasu.ru/
http://dist.kgasu.ru/

Bur yqe61j},1x Opranuzanys AeATeIbHOCTH CTyIeHTa
3aHATHHU
CamocrostenbHas | BaxHON 9acTbi0 CaMOCTOSITETILHOM pabOTHI SIBJISIETCS U3Y4eHHE OCHOBHOM
pabora JUTEPATYpPhl, O3HAKOMJICHHE C JIOIOIHUTEIbHON JIUTEPATYPOU.
[Toaroroska k [ToaroroBka K 3K3aMeHy MPEANOJIAracT U3y4eHue OCHOBHOM U
9K3aMEHY JIOTIOJIHATEIbHOM JINTEPATyphl, H3y4YE€HNE KOHCIIEKTA JICKIUH.

9. MATEPUAJBHO-TEXHUUYECKOE OBECNIEYEHUE
JTUCLHUATNIUHBI

Tabnuma 9.1. TpeboBaHMsI K YCIOBHSIM PeTU3AIAN JUCIIHILTAHBI

. HawnMeHnoBanue crieruaabHbIX * .
Ne Bupn yuebHoit HOMEIIEHHIt 1 TOMELIeHTi TS OCHaIllEHHOCTh CIEeUaIbHBIX TOMEIEHUH 1
I/ pabotsl CAMOCTOSTENbHOI paBOTHI MOMELIEHUH JJIs1 CAMOCTOSTENILHOM paboThI
VYuebOHas AyJAUTOPHS s | OGopynoBaHue: TEXHUUECKHE CPEICTBA
TIPOBE/ICHUS 3aHATHI JIEKIMOHHOTO | OOy4EHHs:
THIIA, CEMHUHAPCKOro Tuma, | MyIbTUMEIUHHBIN npoekTop Benqg MW529,
1 .HGKI_II/II/I TPYNIOBBIX M  WHIAWBUAYAIBHBIX | KOJIOHKH Sven Stream Mega R,
KOHCYNIbTALUM, TEKYILEro KOHTpoNs | CTallMOHAPHBIH 3KkpaH Digis,
Y IPOMEKYTOYHOM aTTECTALIUU. JIOCKa ayIUTOpHAs
YueOHast MeOelb, ToCKa ayAuTOpHas,
yueOHbIe TUIAKaThI,
VueGHas ayauTopHs s CTOJ XUMHYecKuit (3 mT.),
MpOBEIEHHS 3ansTHil cToI ¢ pakoBuHOM (1 mT.),
- CeMHHApCKOT0 THITA, TYTIIOBBIX 1 mkad a7 XpaHeHus1 peakTuBoB (3 wmrT.),
2 pakTH4YecKue HHMBHJIYATbHBIX KOHCYJTHTALIHI, naGopaTORHoe 060p1ya013am/1e.
3aHATUS TEKyIIero KOHTPOIs H BBHITSDKHOM mikad (1 mT.),
IIPOMEXXYTOYHOM aTTeCTaluU PCAKTHBEL,
BECHI,
HarpeBaTeny,
BBIIPSIMUTENb,
Hab0p XMMUYECKOH MOCY Bl U PEaKTHBOB.
YueOHast MeOemb, yueOHbIE TITAKaTHI,
CTOJl XUMHYECKHUH (2 1MIT.),
VueGHas ayauTopHs s CTOJ ¢ pakoBUHOM (1 mT.),
NpOBECHHsT 3AHATHA nmabopaTopHoe 000pyIOBaHHUE:
126 CEMHHAPCKOTO THITA, TPYIIOBBIX 0 | CoiUKHOM mka (1 ),
3 abopaTopHbIE WH/THBHIYATBHBIX KOHCY/TBTAIHH, mKkad A7 XpaHeHHs! peakTuBoB (2 mT.),
paboTsl TEKyIIEro KOHTPO/Is 1 PCaKTHBBI,
TIPOMEXYTOUHOM aTTeCTalluu BECHL,
HaTpeBaTeH,
BEITIPSIMUTENb,
Ha00p XUMUYECKOH TTOCY/IBI U PEaKTHBOB,
(HOTOKOTTOPIMET
HOMGH_[CHI/IG T CHGI_II/IaHI/ISI/IpOBaHHaSI yqe6Ha;1 MC6CJ'IB,
o KOMIIBIOTCPHAad TCXHHKaA C
CaMoCTOSITENEH CaMOCTOATCIBbHOU pa6OTI>I p
4 | as aGoTa S —— BO3MOXHOCTBIO TMOJKIIOYEHUSI K CETH
p i . "UutepHer" u obecrieyeHHeM JOCTyna B
oOyuaronuxcs (KOMIBIOTEPHBIN Ki1acc
GuGmHOTeKH) IEKTPOHHYIO UH(POPMALMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA




