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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

MOJIy4eHUe 3HaHUH 10 XUMHH, 00ecrieunBarollell OCHOBY IMOATOTOBKH OakanaBpa, 1OCTaTOYHOM st
peuieHus

MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKHUX, OPraHU3ALIMOHHO-YIIPABIEHYECKHUX, HAyYHO-
MCCJIEI0BATENbCKUX U MPOEKTHBIX 3a/1a4

N3yuenue:

1. coBpeMEHHBIX NMPEACTABICHUN O CTPOEHUH BEUIECTBA, O 3aBUCUMOCTH CTPOEHHUS U

CBOMCTB BEILIECTB OT MOJIOKEHUS COCTABJISIOIIUX UX 31eMEHTOB B [lepronnueckoi

CUCTEME U XapaKTepa XUMUYECKON CBA3M NPUMEHUTENBHO K 3aja4aM XUMHUYECKOU

TEXHOJIOTHH;

2. IpUpOIbl XMMUYECKUX PEAKIINI, HCIIOJIb3YEMbIX B IPOU3BOJICTBE XUMUUYECKHUX BEILIECTB U
MaTepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOJX0A0B K OIMCAHUIO XUMHUYECKHUX MTPOLECCOB C
LEJIbI0 ONTUMH3ALNH YCIIOBUHM UX

MPAaKTUYECKOUN pealin3allni;

3. BOKHEUILIUX CBOMCTB HEOPTaHUYECKUX COCTMHEHHUM U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT IIOJIOKEHHS COCTABIIAIOIIMX UX 3JIEMEHTOB B [leprnoandeckon cucreme;

4. COBpPEMEHHBIX TEHJCHUMWA pa3BUTUS  HEOPTraHMYECKOW XUMHH U  HEOPraHUYECKOIo
MaTepUAIOBEICHHUS.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kon n HaumeHoBaHuE Kon n HaumeHoBaHue [TnanupyemMblie pe3yJIbTaThl 00YUCHHS 110
KOMIIETCHITNH WHJUKATOpa JOCTHUKEHUS JUCITUTUINHE, 00SCTICUNBAIOIINE JTOCTIKCHUE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben OIIK-1.1 BeisBisieT u 3HaeT

aHAJIM3UPOBAThH 3a]]a4U Kinaccupuupyer Gu3nvYecKue |XUMHUYECKYH)  TEPMHHOJIOTHIO, CBOMCTBA

npodecCuOHAIbHON 1 XUMHUYECKHE MPOIECCHI, XUMHUYECKHUX OJJIEMEHTOB U HX COCIMHEHHM,

JIeATEIIbHOCTH Ha OCHOBE MIPOTEKaroe Ha 00BEKTe COCTaBJISIFOLIIAX OCHOBY CTPOUTEIBHBIX

MOJI0KEHU M, 3aKOHOB U npodeCcCHOHAIbHON MaTepualioB

METOJIOB B 001aCcTH JIeATeIIbHOCTH ymMeeT

€CTECTBEHHBIX HAYK U MIPUMEHSTh MTOJTyYECHHbBIEC 3HAHUS 110 XUMHUU MPU

MaTeMaTUuKH W3YYCHUU JIPYTMX JUCHUMIUIMH, BBISBIATH

KOHKPETHOE XUMHUYECKOE COJZEpKAHUE B
MPUKIAIHBIX — 3a7adax  MpoQecCHOHATBHON
JIeSITeNLHOCTHU

BJajaeer

nHpopManeld 0 Ha3HAYCHUHM M 00IacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUUYECKHUX BEIIECTB
U UX COCTUHEHUM.




OIIK-1 Cnocoben
aHAIM3UPOBATH 3a7a4n
podeCcCHOHATBHOM
JIEATEILHOCTH Ha OCHOBE
MOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
CCTCCTBCHHLIX HAYK U
MaTeMAaTUKU

OIIK-1.2 Onpenensier
XapaKTePUCTUKU (PU3HUECKOTO
npoiiecca (SIBJICHHUS),
XapaKTepHOTO ISl 0ObEKTOB
podeCCHOHAIBHOM
NESITEIIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(3KCTIEPUMEHTATIBHOTO)
WCCIICIOBAHHUS

3HaeT

€CTECTBCHHOHAYYHYI0 CYIIHOCTh MpoOsieM,
BOZHUKAIOIIUX B XO0JA€ NPodhecCHoHaTbHOM
JIeATETbHOCTH OCHOBHBIE XUMUYECKUE
SIBJICHUS, 3aKOHBI M TEOPUHU KJIACCHYECKON M
COBPEMEHHOI XMMUHU, OCHOBHBIC TTOJIOKEHUS U
pacyeTHble METOJAbl ECTECTBEHHO-HAYUHBIX
JTUCITUIUIH, Ha KOTOPBIX 0a3UpyeTCst H3y4eHHe
po(heCcCHOHANBHBIX TUCITUTUINH

yMeeT

3aaBaTh LE€Nb  DKCHEPUMEHTAa, IMOHUMATh
JOCTHXKUMOCTh LIETM C  HCIOJIb30BAaHUEM
BBIOpaHHBIX CpPEICTB, M0JIb30BAThCS
(bU3UKO-XUMHUYECKUMHU npubopamu L
onpezeneHus XapaKTEPUCTHUK
(bU3UKO-XMMHUYECKOTO Ipoliecca

BJajJeeT

npuéMaMu MIPOBECHUS JKCIIEPUMEHTA,

TEXHUKOM 0€30MacHOCTH NpU HPOBEAECHUU
HKCIEPUMEHTA. BBIOOPA ONTUMAIBHOIO IYTH
pelleHnss IIOCTAaBIEHHOW 3aJaud B  BUJE
YpPaBHEHUU.

VK-1 Cnocoben
OCYIIECTBIIATH TIOKCK,
KPUTHYECKHH aHATIN3 U
CUHTE3 UHpOpMAIIUH,
IPUMEHSTh CHCTEMHBIN
MOJIXO/T JIJISL PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

YK-1.1 OcymectBisiet
CUCTEMHO-CTPYKTYPHBIH BEIOOD
WH()OPMAIMOHHBIX PECYpPCOB (B
TOM 4YHCIIe B IUPPOBOI Cpejie)
JUISI TIOMCKa nHGOpMaIuu B
COOTBETCTBHUH C ITOCTABIICHHOM
3ajauen

3HaeT

MepeyeHb OCHOBHBIX CIPABOYHBIX MATEPUAJIOB,
TAO0JINIL, CXEM 110 XUMUH

ymMeeT

MOJIL30BAThCS, MOTY4YaTh CIPABOYHBIC JTAHHBIC
13 CIIPAaBOYHBIX MaTEPHAJIOB, CXEM, TAOJIHII
BJajgeeT

MOJIYYEHHSI CITPABOYHBIX JAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MATEpPUAJIOB, CXEM, TaOIHI] U
uHpOpMalMM O Ha3HAYCHHH H 00JaCTIX
MPUMEHEHUS] OCHOBHBIX XMMHUUYECKHUX BEIIECTB
U UX COCTUHEHUM.

VK-1 Cnocoben
OCYIIECTBIISITh TIOUCK,
KPUTHYECKHUM aHAJIN3 U
CUHTE3 UHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MOJXO/J AJISl peLIEHUS
MOCTaBJIEHHBIX 3aa4

VK-1.2 Berisgsnger
MH(pOpPMaILINIO, 3HAYUMYIO JUISI
IIOCTaBJIICHHOHU 3aJa4u

3HaeT
3aKOHBI, 3aKOHOMEPHOCTH U TIOHSATHS XUMHH,
UX MaTeMaTUYEeCKHWW ammapar, CBOMCTBA H
CTPOEHNE HEOPTAHNYECKUX COETUHECHHI

yMeeT

0000maTh ¥  HKCIONB30BAaTh XUMHUYECKUE
3aKOHBI U CBOMCTBA XUMHUYECKUX AJIIEMEHTOB U
WX COCAWMHEHUN ISl PEIICHUS MOCTaBJICHHOMN
3a7a4u

BJIajieeT

Kak o00oOmenus, Tak u auddepeHannN
€CTECTBEHHO-HAyYHBIX 3aKOHOB JJIsI pPEIICHUS
MMOCTaBJICHHON 3a1a9H




VK-2 Cnocoben
OTIPENIETISATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOMN
11U ¥ BEIOUpATh
ONTHUMAJIbHEIE CITOCOOBI HX
pEIICHUS, UCXOIS U3
JIEHCTBYIOIINX TIPABOBBIX
HOPM, UMECIOIIMXCS
PECYpPCOB U OTpaHUYCHUH

VK-2.4 CocraBnser
MOCIIe0BATEIHHOCTh
(anropuTM) pelIeHUs 3a1a9u

3HaeT

MaTeMaTHUYeCKUi ammapar aisi MpOBEACHUS
pacueToB IO pa3zesiaM XUMUU

yMmeer

pemiate  3ajaud  MOpPeAMETHON  obuacTy,
OTNINYaTh (PU3MYECKH U XMMHUYECKUN MpoIecc,
MpoTeKaroIre Ha 00beKTe MpodecCHOHATBLHON
JeSITEIIbHOCTH

BJajJeeT

U aJITOPUTMAaMHM PElIeHUs 3a7a4 M0 OCHOBHBIM
(bU3UKO-XUMHYECKUM 3aKOHAM

3. Yka3aHue MecTa JUCHUILIHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON NPOrpaMMbl

Jannas mucturuimHa (Moaysb) BkimrodeHa B biok  «Jluctummmaer, moxyiau» b1.0.13 ocHoBHOMU
npodeccuoHalibHON 00pa3oBaTenbHOM mporpammsel 27.03.01 CrangapTu3zanus ¥ METPOJIOTHSI U OTHOCHTCS K
00s13aTeIbHOM YacTH y4eOHOTrO IJIaHa.




JlucuuIuimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HAyYHOTO IIUKIIA U
OCHOBBIBACTCS HA 3HAHMSX, HABBIKAX M YMECHHUSX, IPUOOPETEHHBIX B PE3yJIbTaTe

OCBOCHHMS XMMHH (0a3UCHBIA YPOBEHB), (PU3UKN ¥ MATEMATHKH TP TIOJYICHUH CPETHEr0 00IIero
o0pa3oBaHUs. Y CIENTHOMY OCBOSHHIO TUCIMILIMHBI COTYTCTBYET MapajlieIbHOE N3ydeHue (PU3uKH 1
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIMILIHH.

JIJ1st yCHenrHOro OCBOSHHMSI TUCIUIUTHHBI CTYJICHT JOJKEH

3HATB!

1. BaKHEHIIINE XUMUYECKUE TIOHSITHS: BEIECTBO, XMMUYECCKHI DIIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHASI MAacChl, HOH, aJUIOTPOITUS, M30TOITbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAICHTHOCTbD, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIpHASI Macca, MOJISIPHBIH 00beM,
BEIIIECTBA MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JIEKTPOIUT U HEIICKTPOJIHT,
ANEKTPOIUTUYECKAS JUCCOIMAIUS, OKUCIUTENh M BOCCTAHOBHUTEIb, OKHCIICHUE M BOCCTAHOBIICHHE,
TETUIOBOU 3P PEKT peakinu, CKOPOCTh XUMHUYECKON PEaKIluy, KaTajau3, XUMAYECKOE paBHOBECHE;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHS MACChI BEIIECTB, TIOCTOSIHCTBA cOCTaBa, [leproarnueckuit
3aKOH;

3. OCHOBHBIC TEOPHH XUMHUHU: XUMUYECKOH CBS3H, IIEKTPOJIUTHICCKON JHCCOIMAIINY;

4. BayKHEHUIIIHME BEIIECTBA U MaTePHAaJIbl: OCHOBHBIC METAJLIBI M CIUIABHI; CEpHAsi, COJISIHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIIEJI0OYH, aMMHAK, MUHEPAJIbHBIC yI00PEHUS, METaH.

YMETb:
1. Ha3pIBaTh HEOPTAHMYCCKHE BEIIESCTBA IO «TPUBUATILHONY WIN MEKIYHAPOHON HOMEHKIIATYpPE;

2. OMpeNeNATh: BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUUECKHX 3JIEMEHTOB, THIT XMMHUYECKOM
CBSI3HM B COCJIMHEHHUSIX, 3aps MOHA, XapaKTep CPEAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHNU,
OKHCIIUTENb U BOCCTAHOBUTEID;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MIEPUOOB IO UX MOJ0KeHH0 B [lepuoanueckoii cucreme
J .. MenneneeBa; 00IIMe XUMHIECCKHAE CBOMCTBA METAJNIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX COCIMHEHMI;

4. 00BSCHATH: 3aBUCHMOCTH CBOWCTB BEIICCTB OT X COCTAaBa U CTPOCHHMSI; IIPUPOY XUMHUICCKOM
CBS3U (MOHHOM, KOBAJICHTHOM, METAINTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKINH U
MOJIOXKEHHUS XUMUYCCKOTO PABHOBECHUS OT Pa3JIMUHBIX ()aKTOPOB:

5. BBINOJIHATh XUMUYECKUN SKCIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB;

6. MPOBOJIMTH CAMOCTOSITEIBHBIN MOMCK XUMHYECKOW HH(POPMAIIUH C UCITOJIB30BAaHUEM Pa3InIHBIX
HMCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH, KOMITBIOTEPHBIX 0a3

JTaHHBIX, pecypcoB Internet); ucroib30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH JIJIs1 00paOOTKHU U Mepe1aun
XUMUYECKON HH(OPMAITUHU U €€ TIPEJICTABIICHUS B pa3IMYHbIX (DopMax; MPOBOAUTH KPUTHUCCKUN aHATH3
JIOCTOBEPHOCTH XUMHYECKOM

nH(pOpMaIUH, TTOCTYIAIICH U3 Pa3HbIX HCTOYHUKOB.

BJIAJICTh:

1. moaxonamu K 0OBSICHEHUIO XUMUYECKUX SIBIIEHUH, MPOUCXOAAIIUX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHUA XUMHUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCIIOBUAX U OLCHKU UX HOCHeﬂCTBHﬁ;

3. cnocobamu 6e30macHOro oOpalieHus ¢ TOPIOYNMU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opy0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUN.

Ne Ko 1 HanMeHOBaHHME HHIUKATOPa
[Tocnenyromme TUCIUTIITAHBI
/i JIOCTYDKEHUST KOMIICTCHIIMH
1 [Oxonorus VK-8.1
2 |Be3omacHOCT )KH3HENEATETLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM TUCHUNIMHBI (MOAYJIS) B 32a4€THBIX eIMHUIAX C YKAa3aHHEM KOJHYEeCTBA aKaJeMUYeCKuX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnogasaresieM (o BUAaM y4eOHbIX
3aHSATHH) M HA CAMOCTOSITEIbHYIO PA00TY 00YUYaKOIIHXCSI




Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KonrakTHas padoTa 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIMH 10 KypCOBOH padoTe (ITPOEKTy),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aIlluTa KypCOBOH pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIEpE/ SK3aMEHOM U cada
Yachbl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 56 56
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIs1)
Yachbl: 108 108
3a4eTHbIC eIUHHIbI: 3 3

5. Copep:xkanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁl—[bIX 3aHATHH

5.1. Tematnueckuit 1IaH TUCUMIUIAHBI (MOJTYJIS)

KonrakTHas padora (1o yaeOHBIM

3aHATHSAM), Yac. Kon
WHAUKATOD
? JEKIIUH I13 JIP Bcero, a
Ne Pa3H6HBI JOUCIHUITIIINHBI E CP qac. JOCTHIXCHHU
O U3 HUX U3 HUX W3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO 222;;:; BCETO 222?;: BCETO 222::;:; nn
oaro- oaro- oaro-
TOBKY TOBKY TOBKy
L paznen. ObieTeopeTHIecKue
BOMPOCHI XUMHH
OIIK-1.1,
OO61meTeopeTHIeCKre BOMIPOCH YK-11,
1.1. N— 2110 14 16 45 85 VK-1.2,
VK-2.4,
OIIK-1.2
2 |2 paznen. CriennanbHbIe
BOTIPOCHI XUMHH
OIIK-1.1,
OIIK-1.2,
2.1. | CnenuanbHble BOMPOCHI XUMUH | 2 6 2 11 19 YK-1.1,
VK-1.2,
VK-2.4

3. |3 paznen. Kontpons




OIIK-1.1,
OIlK-1.2,
3.1. | 3auér 2 4 VK-1.1,
YK-1.2,
YK-2.4
5.1. JIexuuu
Ne | HaumeHoBaHue pazjena N
. HanmMeHoBaHMe U KpaTKOE COAEPKAHUE JIEKIIUI
pasn Y TE€MBI JICKITUH
CrpoeHue aToMa ¥ CUCTEMAaTHKa XUMHUYECKUX DJIEMEHTOB
CocraB atroMHBIX sifiep. M3oTomnbl. CTpoeHHE AIEKTPOHHBIX 000JI0UYEK
atoMoB. IIpunnun Heonpenenennoctu I'eiizen0epra. KBanToBble uncia.
1 ObmereopeTuyeckue IIpaBuia 3am0HEHHs YJIEKTPOHAMU aTOMHBIX opouTaneil. [Tpuniun
BOTIPOCHI XUMHH Maymu. Ipasuno Xysza. ITpasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoauanocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOT'O CTPOEHHUS.
XUMHYECKasi CBA3b U MEKMOJICKYJIIPHBIE B3aUMOICHCTBHS
1 OO6mereoperuyeckue | XUMHYCCKas CBsA3b. KoBaseHTHas OJSIPHAS, HETIOJISIPHAsT, JOHOPHO-
BOITPOCHI XUMUU AKICIITOPHAA, MOHHAsA CBA3b. Merannndeckas CBSI3b. BOI[OpOIIHa?I CBA3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XUMUYECKUE CBOWCTBA BEIIECTB.
DHepreTuka XMMUYECKUX peakuun
XuMu4eckass TepMoIMHaMHKa. TerioBoi A3 (HEeKT XMMUYECKUX pPEaKITHil.
1 OfwereopeTnyeckue [TonsiTue sHTanbnus. 3akoH ['ecca, ciencreue 3akoHa ['ecca. [lonsatue
BOHPOCEL XUMUH sHTponus. VI3MEHEHHE SHTPOINH B X01¢ peakiuu. Dueprus [ mooca.
Camonpoun3BoOJIbHOE MPOTEKAHUE PEAKITUH.
PactBOpHBI ¥ CBOMCTBA PaCTBOPORB
OO6pa3oBaHue pacTBOPOB. PacTBOPUMOCTD, (haKTOPBI, BIUSIOIINE HA
PacTBOPUMOCTD BelIecTB. PacTBoprMocCTh razoB. 3akoH ['eHpu.
1 O6miereopernueckne | KOHIEHTparmst pacTBOpOB. HackIleHHbIC, HEHACBILICHHBIC U
BOIPOCH XUMHH nepeHachIeHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUN
pactBopoB. Auddys3us u ocmornueckoe nasienue. OOIHe CBOMCTBA
pactBopoB. M3oTonnueckuit koadpdunment. 3akon Payns. Temneparypa
KHUTICHUS ¥ 3aMEP3aHHs paCTBOPOB.
JlucniepcHbl€ CUCTEMBI.
Knaccudukanus qucrepcHbIX CUCTEM MO pa3Mepy YacTHUIl U arperaTHOMY
2 CrieunanbHele BOMPOCH | 6 croqupro. CroiicTsa BEILECTBA B BBICOKOIUCIIEPCHOM COCTOSTHUU.
XAMIH CB00Oo/1Hast TOBEPXHOCTHAs SHEPTUA. SIBIEHUS COPOLMH.
DIEeKTPOKMHETHYECKHUE SIBJICHUSI.
XUMHYECKHUE TIPOLIECCHI B BKYIINX CTPOUTENIBHBIX MaTepuanax
I'uncoBsle BSOKyIIME BEMIECTBA. XMMUYECKUI U1 MUHEPAJIBHBIN COCTAB
) CoenuanbHble BOIIPOCEHI ravH. ['eHe3uc rivH 1 KaoJIMHOB. HOpTJ'IaH)]HeMeHT — XUMHUYECKHHN U
XUMHH MHUHEPAIBHBIN COCTaB, MOTy4YeHUE. B3auMoielicTBue MUHEPAIOB
NopTJIaHEeMeHTa ¢ Bojoi. Koppo3us ieMeHTHOro KaMHs 1 OeTOoHa.
Buasl kopposuu.
OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.
OCHOBHBIE KJIaCChl OPraHMUYECKUX COSUHEHUHN U TOJIUMEPOB.
2 CrieunanbHele BOMPOCHI BricokoMonekynsipHble coeiuHeHus. TepMoniacTUuHbIe U
XAMIH TEPMOPEAKTHUBHBIE TTOJIMMEPHI. XUMHYECKasi CTOMKOCTh, CTAPEHHE U
JECTPYKIIUS TOJTUMEPOB.
5.2. IlpakTuyeckue 3aHsATUS
No HaumenoBanue pasnena
" | ¥ TeMbl MPaKTUYECKHUX HanmMenoBanwme u copep:kanne MPaKTHIECKUX 3aHATHN
pasl 3aHATUI




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

Kiaccudukanusi HEOpraHM4IeCKuX COSIUHEHUI

Kiraccudukanus HeOpraHM4ecKux COeTUHEHNUH (OKCHIbI, KUCIIOTHI,
OCHOBAHMSI, COJIU CPEJIHHUE, KUCITbIE, OCHOBHBIE): Ha3BaHMS, OCHOBHBIE
XUMHUYECKHNE CBOMCTBA.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcCHOBHBIE 3aKOHBI U TTOHSITHUS XUMUHU

OCHOBHBIC 3aKOHBI XUMUHO COXpAaHEHUS MACChI, TOCTOSTHCTBA COCTAaBa,
KpaTHBIX OTHOIICHUH, ABorajapo). OCHOBHBIE MMOJIOKEHHSI aTOMHO-
MOJIEKYJIIpHOTO yueHus. KoinuecTBo BeliecTBa. DKBUBAJICHT BEILIECTBA.
Pacuér 3KBUBaNICHTHBIX MACC CJIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMuueckasi KHHETUKA U paBHOBECHE.

CxopocTh XUMUYECKOH peakiuu. DakTopsl, BIUSIONIME HA CKOPOCTh
peakuuii. 3akoH aeiictBus Macc. [Ipasuno Bant-I'odhda. Dueprus
akTUBaIMu. YpaBHeHUE AppeHuyca. BiusiHue karanuszatopa Ha CKOPOCThb
XUMHUYECKHUX PEAKIIUH.

OOpatumbie peakiui. XuMU4eckoe paBHoBecre. KoHCTaHTa paBHOBECHS
B FTOMOTEHHBIX U F€TEPOreHHBIX Mpoleccax. CMmellieHre paBHOBECHS.
[Ipunnun Jle Hlatense.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI M CBOMCTBA pacTBOPOB.

PacTtBopsI anekTponuToB. CHUIIbHBIC U CITA0BIC JICKTPOTUTHI.
Jluccoumarnus cojei, KUCIOT, OCHOBAaHUH. DJICKTPOJIUTHICCKAS
nuccornmanusi. CTerneHb U KOHCTaHTA IUCCOIMAIMU. 3aKOH pa30aBICHUS
OctBanpaa. Monnoe npousBenenue Boasl. BomopoaHsiil moka3aress.
Bupl cpenbl B BOAHBIX pacTBopax. I'mapoaus coneit. CriocoObl YCUICHUS
TUAPOIN3A.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pC€aKnuu.

Crenenb okuciieHus 3jieMeHTa. OKUCIHTEILHO-BOCCTAHOBUTCILHBIC
pCaKlu, UX THUIIbI. OKHCIUTEIIN U BOCCTAHOBUTEIIH. HaHpaBHCHI/Ie
IMPOTCKAHUSA OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IPOLCCCOB.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

OCHOBBI 2JIEKTPOXUMUH.

Bo3HHMKHOBEHME CKauKa MOTEHILIMAIa Ha TOBEPXHOCTH pa3jiena MEexXay
METaJUIOM U pacTBOpoM. Bomopoansiii snektpoa. CtanaapTHbIE
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. P akTuBHOCTH
MeTaJlJIOB. XMMHUYECKHE CBOMCTBA METAJLIIOB.

["anpBaHnyeckue 37eMEeHTHI. Y CTpOUCTBO 3neMeHTa Januaisa — Sxkoou.
Pacuer D/IC.

Omnpenenenre KaTOAHBIX U aHOJHBIX MPOLIECCOB IPU AIEKTPOIIH3E,
orpeziesieHUe MPOTYKTOB JIEKTPOn3a, 3akoH dapanes.

CHCI_[I/IS.JIBHLIC BOITPOCKHI
XUMHNHU

Koppo3sus Meramios, MeToasl 3alIUTE OT KOPPO3HH.

Koppo3sust meramios. Buasl koppo3un. MeTos! 3alIUTHl METAILUIOB OT
KOppO3UH. 3alUTHBIE MOKPBITHS. BUIbI MOKPBITUH, aHOAHBIE U KATOHBIE
MTOKPBITUS. DIEKTPOXUMHAYECKAS 3alUTa, IPUHIINI IEHCTBHUS.

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

No
- Y TeMBI JTa0OpaTOPHBIX HaumeHnoBanwue u conepkanue 1ad0paTOpHBIX padoT
P paboT
1 O6meTeopeTquCKHe KHaCCI/I(I)I/IKaHI/IH HCOPraHUYCCKHUX COCI[HHCHHﬁ.
BOIPOCH XUMHH N3ydeHne cBOMCTB OCHOBHBIX KIACCOB HEOPTAHUYECKUX COEANHEHUN.
06 OcCHOBHBIE 3aKOHBI U TIOHITHSI XUMHUHU
1 IHETCOPETHHCCKHC | Oppenenene  MOMAPHOIT MAacCHl SKBUBANEHTA U (aKTOpa
BOIHPOCEL XUMUH SKBHMBAJICHTHOCTH MIPOCTOTO U CJI0’KHOTO BEIIECTRA.
06 XuMuyeckasi KHHETHKA U paBHOBECHE
1 IHCTCOPCTUHCCKUC | Pl3yyenye BAMSHISA KOHICHTPAIMHI M TEMIIEPATYPhI Ha CKOPOCT

BOITPOCHI XUMHU

XUMHAYECKON peaKIuy, N3yudeHHe PAaBHOBECHOTO TPOIIecca.




PacTBOpHI 1 CBOMCTBa paCTBOPOB

1 ObwereopeTnyeckue H3yueHue npoliecca JUCcCoIdaliy BEIIeCTB B pacTBOpax,
BOTIPOCBI XHMHH M3ydeHHe TIPoIlecca THAPOIN3a COTIEH.
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU
1 O6uiereopeTHyeckue N3ydeHue OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI IEpMaHranara
BOIPOCH XUMUH KaJusl, [uxpoMara Kajiusl, HoJ111a Kajaus B 3aBUCUMOCTHU OT CPEbI
pacTtBopa.
XUMHSA METATJIOB
1 O6meTeopeTquCKHe OGH_II/IC q)I/I3I/ILIeCKI/Ie U XUMHUYECKHE CBOMCTBA METAIJIOB (B3aHMOI[eﬁCTBPIe

BOIIPOCBHI XUMHH

¢ HEMETAJUIAMU, BOJOH, KUCIOTaMH, KHUcaoTaMu-okucaurenasmMu: HNO3

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocrosTenbHas paboTa 00ydaroMXCs

Ne | HaumeHoBaHue pazjena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| [AHUCLUIUIMHBI U TEMBbI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOMN JIUTEPATYpOit
1 ETEOPETUYECKUE ,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE TIOMAIIHETO 3a/1aHMUS.
[Toxroroska K 3a4€ry.
XUMUYECKas CBSI3b U MEKMOJIEKYJISIPHBIE B3aUMO/ICHCTBUS.
1 O611eTeopeTHYECKHE PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIOJIHUTEIIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBIIOJIHEHUE JOMALIHETO 3aIaHMUS.
[ToaroroBka K 3a4€Ty.
DHepreTuka XUMUYECKUX PeaKIui
T THYECKHU PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYypOit
1 LIETEOPETUYECKHE >
BOIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE IOMALIHETO 3a/1aHMUS.
[Toaroroska K 3a4€ry.
Knaccudukanus HeopraHmuecKux coeMHEHUN
1 O6mieTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMAIIHETO 3aIaHUS.
Odopmienne otuéra no naboparopHoii padore. [loaroroska k 3a4éry.
OcCHOBHBIE 3aKOHBI U TIOHITHS XUMUHU
1 O6uereopernyeckre | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTENBHOMN JIUTEPATyPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYPCaAMM, BBIIIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmienne otuéra no JabopatopHoit padote. [lonroroBka k 3auéry.
XuMuyecKasi KHHETUKA U PaBHOBECHUE
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMM PECYPCAMHU, BBITIOJHEHUE JOMAITHETO 3aIaHMUSI.
Odopmienne otuéra no mabopatopHoit padote. [loaroroska k 3auéry.
PacTtBOpEI M CBOMCTBa pacTBOPOB
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/IaHUS.
Odopmiienne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
1 O6muieTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 33/ IaHUS.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OCHOBBI 2JIEKTPOXUMUH. | aTbBaHMUECKHE DJIEMEHTHI.
1 O6uereopernyeckue | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTENBHOMN JIUTEPATYPOH,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmnenne otuéra no nabopatopHoit padote. [loaroroska k 3auéry.
1 | O6mereopernueckne |XHUMHUS MCTAIUIOB




Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
BOIPOCH XUMHH AIIEKTPOHHBIMHU PECYPCaMU, BBITIOJIHEHUE TIOMAITHETO 3aJaHHUS.
Odopmiienne otuéra no gadoparopHoii padore. [loaroroBka k 3a4éry.

Koppo3zus metamioB. MeTo bl 3alTUTHI OT KOPPO3UH

CrienuasbHbIE BOIIPOCH PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
XUMHH 3JICKTPOHHBIMH PECYpPCaMH, BHIITOTHEHUE JJOMAIITHETO 3a/1aHMS.

Odopmnenue oruéra o madoparopHoi padore. [lonroroBka k 3auéry.

,Z[I/ICHepCHBIe cucTeMBbl. XMMHYCCKHE IpOoLECCChI B BSXKYIIUX
CTPOUTCIIbHBIX MaTCpHaIax

Pabota ¢ KOHCIIEKTOM, OCHOBHOW U JTOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
[ToaroroBka k 3auéry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHMYECKOW XUMHUH U XUMUH TTOJIUMEPOB.
CrieruasbHbIE BOTIPOCH PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOIOJTHUTEIBHON JTUTEPATYPOH,

XUMHH 3JICKTPOHHBIMH PECYpPCaMH, BHIITOTHEHUE JTJOMAIITHETO 3a/1aHMS.
[ToaroToBka K 3a4€Ty.




6. MeToguveckne MaTepHAJIbI 1JIs1 CAMOCTOSATEIbHOM PadoThl 00yYaOIIUXCS M0 JUCHUIIINHE
(Moay110)

VY4eOHast mporpaMma BKIIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHUS, HO yIEsIeT BAXKHOE BHUMAaHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuaia, IpruoOpeTeHrs HEOOXOUMBIX 3HAHUI M HABBIKOB BaXKHA PETYJISIpHAs pab0Ta ¢ KOHCTICKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUISI CHCTEMATH3AIUU YIeOHOTO MaTepralia; perieHue 3a1ad U YIpaKHEHUH 110
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEHUH; Ecu caMoCcTOATeIhHO HE yaaeTcsi pa3o0paThes B
Mmarepuaie, Heo0X0auMo c(hOPMYIHPOBATH BOTIPOC U 33/1aTh €T0 MPEIOIaBATEII0 Ha JEKIHH, TPAKTUIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTeprall, MPAKTUICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONArarouX
3aKpeIUICHHE U3yYeHHOTI0 MaTtepuaina u popMUpoBaHUE Y 00yJaroIIerocss HEOOXOAMMBIX 3HAHWM, YMEHUN 1
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATHAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOAIr0TOBKY K
3a4€Ty.

I[JI?I YCIICHIHOro OCBOCHUA JUCHHUITIIMHBI H€O6XOZII/IMO rmocemiarb BCC 3aHATUA, T.K. JIIO6OI7I IIPOITYCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U na60paT0pHI,1x 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKOUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opmbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHSATUSIM U B
paMKax caMOCTOSTEIbHON PadOThI O M3YUYECHUIO TUCIUILUIUHBI 00yJaromMuMcs He00X0aAuMO: 1) TOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKUE 33/1aHUS B paMKaxX U3y4yaeMol TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJHEHUIO J1a00paTOPHBIX padoT; 4) MOATOTOBUTH OTUETHI MO BBHITOJIHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTePHAbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUN C YKa3aHHEM HTANoOB UX (POPMHUPOBAHUS B MPOLIECCE OCBOCHHSI TUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCHUTIIIAHbBI . Bun orienounoro
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

OIIK-1.1, VK-1.1, YK-1.2, |VYcTHBIi onpoc, TECTHI,
1 | OOmereopeTnyeckre BOIPOCH XUMHH

VK-2.4, OIIK-1.2 perieHue 3aaaq
9 | CriemmatB e BOIDOCH! XHMHU OIIK-1.1, OIIK-1.2, VK-1.1, |ycTHBIii onpoc,
H p VK-1.2, VK-2.4 perieHue 3aaa4, TeCThI.

OIIK-1.1, OIIK-1.2, YK-1.1, |ycTHBIi ompoc,

3 [3auér YK-1.2, VK-2.4 pelieHue 3aaay, TeCThI.




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHHUS KOMIIETCHIIHIA B MPOILIECCE OCBOCHUS UCIIUTIIIMHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CeMECTp JJIs IPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKAaTOpa AocTrkenus komnerennuii OIIK 1.1, 1.2, YK.
11,1.2,24

ATttectanmonHas pabora Nel BkItouaet B ce0si TEMBI: CTPOSHUE aTOMa, XUMUIECKasl CBsI3b, KJIACChI
HEOPTraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIU

ATtTectanmonHas pabota Ne2 BKITIOYaeT B ce0s1 TEMBI: JICKTPOIMTUIECKAs nucconnanus, pH,
TUIPOJIN3 COJIEN, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLNH, TaJIbBAHUYECKUI AJIEMEHT, KOPPO3HS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

Nel. Onpenenuth YUCIIO IEKTPOHOB B aTOME IIUHKA. 3aMUCcaTh MOJIHYIO AJIEKTPOHHYIO
KoH(urypauuto aroma. Kakosa BasieHTHOCTh aToma?

No2. 3anucats IpOAYKTHI peakluu, paccTaBbTe KOA(h(ULIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBuu 3,24 r TpeXBAJIGHTHOT'O METaJUIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJIOpoa (H.y.). Beraucinre 3KBUBaJICHTHYIO, MOJIGHYIO 1 aTOMHYIO MacChl METalIa.

Ne4. Bo ckoiibKO pa3 H3MEHHUTCS CKOPOCTh peakiuu mpu S0°C, ecnu nmpu IeHCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 klx mo 50 kJx?

Ne5. 3anmcath AMCCOIMAINIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOHAS KUCIIOTA, XJIOPH/T
ATIOMHUHHUS, THAPOKAPOOHAT HATPHS, THIPOKCOXJIOPHUT ATFOMIHHMS, THAPOKCHT aMMoHHUsL. s cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM coaepsxkutcs 0,063 r a3oTHOMI
KHUCTIOTHI.

Ne2. TToasepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS TUAPOIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBUTH 3JIEKTPOHHBIE YpaBHEHUA. 715l KaX01 peakliMK yKa3aTh, KAKOE BEIIECTBO SBIISIETCS
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

CuS + HNO3 (konm.) = CuSO4 + NO2 + H20

Ne4. Beruncnute 9/]C raabBaHMYECKOT0 3JIEMEHTA, COCTOAIIETO U3 TUIACTUH KaJMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMuCcaTh YpaBHEHHUS 3JIEKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 nyxHO 106aBuTh K 50 J1 BOABI, 4TOOBI YCTPAaHUTh KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEMaTH3UPOBAHHBIC, IITyOOKHE M MOJTHBIC 3HAHUS 110 BCEM pa3zciiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOMN JIMTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHKCHHS IPYTUX AUCITUTUTHH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIBHON JIUTEPATyPhl, PEKOMEHOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHITUSIX, YIacTHE B TPYIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHHs 3a/1a4 0e3 3aTpyIHEeHU I




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIIMCTHYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHOH IUCLUIIMHBI, YMEHHUE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTHU 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBITIOJIHCHHS TUCbMEHHOMN pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 1711 TPOBEACHUS IPOMEKYTOUYHOU aTTeCTallU
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. Knaccudukaiius HEOpraHUYECKUX COCTMHEHUM (OKCHIbI, KUCIIOTHI, OCHOBAHUS, COJIM CPEIHUE,
KHCIJIBIC, OCHOBHI)IG)I Ha3BaHHs, OCHOBHBIC XUMHNYCCKHUEC CBOMCTBA.

2. Ctpoenue aroma. KBaHToBbIe uncia: 0003HaueHue, GU3NUECKUNA CMBICI.
. Hpunuun [aynu. [IpaBuno Xyuna. Ilpasuno KieukoBckoro. CTpoeHue 37€KTPOHHBIX 000JI04€K

w

aTOMOB.
. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna /1. 1. Menneneena.

. Xumuueckas cBA3b. KoBaneHTHas MossipHasi, HEMOJSpHAsi, MOHHASI CBS3b.

. XumMuueckas cBsa3b. Metamnueckas cBa3b. BonopoaHas cBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CkopocTh XUMHUECKUX peakinii. OCHOBHbIE (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh PEAKIIUH.

9. Kunetnka XuMHYECKHUX peakInid. 3aKOH JAEUCTBYIOIMMI Macc. MI3MeHeHne CKOpOCTH NpH
M3MEHEHUHU KOHIIEHTPAIH BEIEeCTB, 1aBjIeHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHCHT.

10. TemmepaTypa Kak ¢pakTop KUHETUKU XUMHUYECKUX PEaKIINil: BO3IEHCTBUE TEMIIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBaenune Appennyca. Katanuzaropsl: onpenenenue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PAaBHOBECHS B 00I1IEM
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uje. [Ipunuun Jle [latense. Biustaue temnepaTypsl, JaBJI€HUS U KOHLIEHTPALMK BEIIECTB HA CMELLIEHUE
paBHOBECHSI.

12. CriocoOb!I BbIpaXeHHsI KOHIICHTPAIIMK PACTBOPOB: Ha3BaHUS, (JOPMYJIbI, €AMHUIIBI H3MEPEHUSL.

13. DnekTponutnyeckas aucconuanus. CHIbHBIC U ClIa0ble JIEKTPOIIUTHL: OMPEIeNIeHNE, IIPUMEPHI.
Crenens ¥ KOHCTaHTa aucconuanuu. CMeneHne XMuMUYEeCKOTr0 paBHOBECHS TP IUCCOLUALINY (BIIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

14. lonHoe npowu3BeacHuE BOAbL. Bomopoanblii mokazaTens cpenbl. Pacder pH cHIIBHBIX U ClTa0ObIX
AJIEKTPOJIUTOB.

IMuaponus coneid. CMmelieHre XMMUYECKOr0 PaBHOBECHS MpoIecca T'uipoiin3a (TemMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

15. XKectkocTh BO/IbI, €€ BUBI, CHOCOOBI YCTPAHCHHS.

16. JlucriepcHbIe CHCTEMBI, UX Kiaccu(UKaIWs, CTPOSHUE MUIICILIBL.

17. Obuue Gpundeckue 1 XUMUIECKHE CBONCTBA METAJLIOB (B3aUMOJICHCTBHE C HEMETAJUIAMH,
BOJIOM, KHCIoTaMu, kuciioTamu-okucauTesimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DNEKTPOXUMHUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHWYECKUH AJIEMEHT: MPHUHITUIT pa0OThI, MPOIECCH HAa KaTO/e, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUKCIIEHHE OTEHITMANIA IS AeKkTpoaa. CTaHaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

19. DnexTponus: onpeneneHne, OTININE OT TaIbBAHMYECKOT0 3JIEMEHTA. DJICKTPOJIN3 BOJIBI, COJICH,
KHUCJIOT M OCHOBaHUH. 3akoHbI Dapases.

20. Koppo3ust MeTauioB B KUCJIOW, HEUTPAIBLHOU Cpe/ie B KUCIOPOIHOM 1 OECKUCIOPOIHOM Cpeie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

21. BaxkHeiilive NpupoIHbIE COCAUHEHNS KabIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUN U TBEPACHUHU.

22. IlonumepHbIe MaTepHalibl, UX 0COObIE CBOWCTBA, OCHOBHBIC BU/IbI ITOJIMMEPOB, 00IaCTH UX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. HartucaTh ypaBHEHHE XUMUYECKON PEAKIINH, PACCTABUTh KO (UITUCHTHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH YKBHUBAJICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuutath N3MEHEHHE CKOPOCTH XUMHUUECKOU PEAKIIMK MPU U3MEHEHUU KOHIIEHTPAI[UU BEIIECTB
WJIU TEMIIEPATYPHI.

5. Hamucatp ypaBHEHUE IEKTPOTUTUUECKON AUCCOLMAIINH U BBIPAKEHUE I KOHCTAHTBI
JUCCOLIMAINY.

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

8. CocTaBUTh CXeMY TaJIbBAHMYECKOTO 3JIeMeHTa, paccuntath IJIC 3TOro 251eMenTa.

9. BbruncauTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

10. CocTaBUTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO, ONIPEAETUTh OKUCIUTEND U
BOCCTaHOBUTEb.

11. Hantucatp ypaBHEHUE peakUyd MeTajia ¢ BOJOM, KUCIOTON WM PAaCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3a1aHus 1S TPOMEKYTOUHOM aTTeCTaluu pa3MelieHsl o aapecy DMMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (Ipyu HaJIUYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. MeTtonudeckue MaTepuallbl, ONpEAeIsIOIINE TPOLEAYPhl OLICHUBAHUS 3HAHUN, YMEHNI, HABBIKOB U
(unM) ombITa NPOQPECCUOHATBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTAallMU U TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTUPYETCs JTOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEIIIOINM NOPSAI0K OpraHu3alnuu U
MPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJarOIuXCsl.
[Ipouenypa onenuBanust GoOpMUPOBAHUS KOMITETEHIINM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
IIpUBEJEHa B I1. 7.2.
TunoBsle KOHTPOJIBHBIE 3aJaHUS WM UHBIE MAaTEpUabl TEKYILEro KOHTPOJIS IPUBECHBI B I1. 7.3.



[TpomexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOANTCS B (hopme 3auerta.
3adeT NPOBOAUTCS C YUETOM PE3YIbTATOB TEKYILIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepun oreHUBaHUS CPOPMUPOBAHHOCTH KOMIIETSHIIHMIA ITPH MPOBEICHUH MPOMEKYTOTHON

aTTecTaluu
YDpoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBoputesbH | OLEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TCHOY «3a4TEHOY»
VYpoBenb ocBoeHUsI | YpPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIINH
«HEJOCTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnerennuun ne Komnerenun Komnerennun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBaHbI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHHUI0 KaK
Xapakrep. PEIIEHUIO TUTIOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPaKTUYECKOTO HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOTPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/aHus ouera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | ydyeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 |[Axwumos JI. 1., ITaBnos A. U., Xumus, CII6., 2011

http://ntb.spbgasu.ru/

elib/00275/
2 I'munka H. JI., [Tonkos B. A., babkos A. B., O6mas xumust B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2023 512502
3 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: HOpaiir, 2023 512503

JlomoJHUTENbLHAA JIUTEPATYPA

Bunkosa H. I'., bensiesa O. {1, Komera H. B., Hymiraesa A. B., Illymkuna A.

1 A., ITony6osipunos I1. A., EmaneBa C. 1., O6mas xumus. [Ipaktuxkym,

[Ten3a: Ilen3eHckuit rocy1apCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI
ctpoutensctBa, ObC ACB, 2013

http://www.iprbooksh
op.ru/75310.html




OOyuaromuecs u3 ynciia uHBATHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX

3I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET», HEOOXOIUMBIX IS

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aipec pecypca

O6mas xumus i cryaento CIIGIACY

https://moodle.spbgasu.ru/course/view.p
hp?id=2994

I'enedpman M. U., FOctparos B. I1. Heopranudeckas Xumusi:
VYueOHoe nmocodue. 2-¢ u3j., crep. - CI10.: M3naTenbcTBo
«Jlauby, 2009. - 528 c.

https://e.lanbook.com/book/4030

XUMHUS B CTPOUTENBCTBE

http://window.edu.ru/resource/163/6516
3/files/88.pdf

[Terpora XUMUA BAOXKYIHIMX CTPOUTEJIBHBIX
MATEPHUAJIOB

http://window.edu.ru/resource/163/6516
3/files/88.pdf

AxwmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHuK. — 8
-¢ u3., crep. - CI16.: MU3natenbctBo «Jlanby,2014. - 752 C.

https://e.lanbook.com/book/50684

OcnoBbl xumuu. MaTepHeT-yyebnuk (A. B. Manyiinos, B. U.
Ponnonos, HI'Y, HoBocnbupck)

http://www.hemi.nsu.ru/

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DIEeKTPOHHBIN azipec pecypca

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3jarenbersa 'Jlans"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

HHTepHET-TpeHAKEPHI B chepe 00pa3oBaHuUs

http://www.i-exam. ru

Hayunas snexrponnas oubnuoreka eELIBRARY.RU

HayuHas s;ekTpoHHas
oubauoreka eLIBRARY.RU

Poccuiickast rocynapcTBeHHas OubInoTexa

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Nudpopmammonnas cere CHEMMET (Poccust) Ha cepepe XMMHUECKOTO
dakynpTeta MI'Y gBIISIETCS COBOKYITHOCTBIO 0a3 JAaHHBIX TIO XUMUU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), paclipe/IeJICHHbIX Ha -CEpBEpax B
npejesiax pocCUrCKoM yacTu ceTu Internet u BkirodaeT oTe4eCTBEHHBIE U
3apyOexHble HH(OPMAIIMOHHBIE PECYPCHI 110 XUMUU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

[Tepuoanueckue nznanust CIIGIACY

Https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

8.4. HepequL I/IH(I)OpMaLII/IOHHBIX TCXHOHOFHﬁ, HCIIOJIb3YCMBIX IIPHU OCYIICCTBJICHUHA O6p8.30BaTCJ'ILHOFO
mpouecca 1o JUCHUINIMHE, BKIII04Yad NEPCUCHb JUICH3MOHHOI'O U CBOGOIIHO pacipocTpaHsaceMoro

mporpaMMHOT O obecrnieucHUs

HanmenoBanue

Crioco6 pacmpocTpaHeHus
(JIMIIEH3MOHHOE MM CBOOOIHO
pacnpocTpaHseMOE)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MaTepI/IaHBHO-TCXHI/I‘lCCKOC obOecrieueHue JAUCIHHUITIINHBI

Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUNA 1 TTOMEIICHHUH I CAMOCTOSITEIBHOU PaObOThI




HanmenoBanue yueOHBIX ayTUTOPUI 1
MTOMENICHUH JJII CAaMOCTOSITEIFHON paboThI

OcHanieHHOCTh 000PYJ0BaHUEM U TEXHUYIECKUMHU
cpencTBamMu OOy4ICHHS

40. JTabopaTopusi SIKCIIEPUMEHTATHHOU (DU3UKU U
XUMHUHU

V. Eroposa 1.5/8

Ayn. 131E, 132E, 134E, 135E, 317, 317-1

Becr1 naboparopusie 1100. Becsr mabopaTtopHble
BJITD-2200 I'. pH-meTp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-meTp- muumBosbT™eT p pH
-150MU. AxBanguctumiat op AJlDa-4-. Acrimpatop
AM-5M. Becet GR-120. Becor na6oparopasie BJITO-
2200.

Becwr nabopaTopubie BJITD-150. MonomeTp-
m3mepurens "Craryc-2". Kongykromerp ECTestr Low
TMbLIEBJIAr03aliy EeHHBINA

KapMaHHbBIN 0e3 noBepku. [leus mydensras 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpuy. 1ab.
"Craryc".

Cuetunk asponoHoB CAIIOUP-3K. CymmibHbIi
mkad NOL 24/200. YcraHoBKa TUTpOBaJIbHAS
1200*643*1830.

[kad BBHITSXKHOI ¢ IOJIBOIOM BOJIbl. MarHuTHas
memranka [19-0319. Marautnas memanka [13-6100.
MarnautHas memainka [196110 ¢ nmogorpeBom
1.75.45.0020

40. YueOHbIC ayAUTOPUH IS IPOBEACHUS
MPAKTUYSCKHUX 3aHATHI, TPYIIIIOBBIX
WHIUBHIyaJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOUHOM aTTeCTaIiu

KoMmruiekT MyapTUMETMHHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHIHHBINA
MIPOCKTOP, FKPaH, ayIMOCUCTEMA), TOCKA, KOMIUICKT
y4eOHOH MeOeH, MOAKII0UEHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YueOHble ayTMTOPUU JIS1 IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS JJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO THIIA, KOMILIEKT MYJIbTUMEIUNHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTHMEIUHHEIN TPOEKTOP, DKPaH, ayqHOCHCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne kK komnbrorepHoit cetn CITOIACY,
BbIX0J1 B MIHTEpHET

40. ITomemeHus a1 caMOCTOSITENLHOM pabOTHhI

[Tomemienue ams caMOCTOSATENEHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [1K-23 mr., B
T.4. 1 .- I[1IK qns our ¢ OB3 (cucteMuslii 6510k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U oOecreyeHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHAJIBHBIC YCIIOBHA IJIA IMOJIYUCHUA
O6p&30BaHI/ISI B COOTBCTCTBHH C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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