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1. ey 1 32124 OCBOEHUS IMCHUIIMHBI (MOLYJIs1)

MOJTy4YeHUE 3HAHUKM MO0 XUMHH, 00eCreunBaroIeld OCHOBY MOJITOTOBKH OakaiaBpa, JOCTATOUYHOU IS
peleHus

MIPOU3BOACTBEHHO-TEXHOJOTHUYECKUX, OPTaHU3aLMOHHO-YITPABICHYECKUX, HAYYHO- UCCIIEI0BATENBCKUX
Y MPOEKTHBIX 3a7a4

Nzyuenue:

1. coBpeMEHHBIX MPEACTaBICHUN O CTPOCHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHUS U

CBOICTB BEILIECTB OT MOJIOKEHHS COCTABIIAIONIMX UX 3JIEMEHTOB B [leprnoanueckoi

CHCTEME U XapaKTepa XUMHUYECKON CBSI3M NPUMEHHUTENBHO K 3a7a4aM XUMHAYECKOMN

TEXHOJIOTHH;

2. TpUPOJbl XUMHUYECKUX PEAKIUH, HCHOJIb3YEMbIX B IPOU3BOJICTBE XHUMHUYECKUX BEIIECTB H
MaTepHaioB, KHHETUYECKOTO0 U TEPMOIMHAMUYECKOTO MOX0/I0B K OMMMCAHUI0 XMMUYECKUX MPOILIECCOB C IEIbIO
ONTUMM3ALMU YCIOBUM UX

MPAKTUYECKOU peasin3alui;

3. BaXHEWIIMX CBOICTB HEOPraHMYECKUX COEAMHEHHH M 3aKOHOMEPHOCTEM HUX HW3MEHEHHUs B
3aBUCUMOCTH OT MOJIO’KEHHS COCTABIIAIOIIMX UX 3JIEeMEHTOB B [leproanueckoi cucreme;

4. COBPEMEHHBIX TEH/ICHIINI pa3BUTHUSI HEOPTaHUYECKON XMMUU U HEOPTaHUYECKOTO

MaATENUAITIOBETTEHU .

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl MO IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHIMH

Kox u naumenoBanue Kon u HaumeHnoBanue [Tnanupyemble pe3ynabTaThl O0yYEHHS 10
KOMIIETEHIIUH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETCHIINH IJIaHUPYEMbIX pe3yiabTaToB ocBoeHust OITOIT
OIIK-1 Cnoco6en|OIIK-1.1 Briasisier u[3HaeT
IIPUMEHSATH KJIacCUPUUUPYET PU3NYECKHE U|XUMUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA
€CTECTBEHHOHAYYHbIC U|XUMHYECKHE MPOLIECCH, [XUMUYECKUX JJIEMEHTOB U HUX COCIUHEHH,
OOIIEMH)KEHEPHBIE 3HAHWSL [IPOTEKAIOIIMEe  HAa  OOBEKTE|COCTaBISIOIINX OCHOBY CTPOUTENIbHBIX
METOJIbl  MaTeMaTU4YeCcKOro|mnpodeccnoHanbHOMI MaTepuasoB
aHaJIM3a U MOJIEIMPOBAHUS B|AEITEIbHOCTU ymeer
npogeccuoHaIbHON MPUMEHSTH MOTYYEHHbIE 3HAHUS 10 XUMHUHU TIPU
NeSITENIbHOCTH; W3y4YeHUU JIPYTUX  JUCHUIUIMH, BBISBIATH
KOHKPETHOE XUMHYECKOE COAEpKAHME B
MPUKIATHBIX — 3a7adaX  MpoQeCcCHOHAIBHOU
JESATEIIBHOCTH
BJIaJieeT HABbIKAMH
uHpopManMeil o Ha3HAYeHUH U OO0JIACTIX
MIPUMEHEHUSI OCHOBHBIX XMMHUYECKUX BEIIECTB
U UX COCTUHECHUH.




OIIK-1 Crnioco6en |OI1K-1.3 Onpenensier OCHOBHBIC|3HAET
MPUMEHSITh XapaKTePUCTHUKU XHMMHUYECKOT0|€CTECTBEHHOHAYYHYI0  CYIIHOCTh  IIpobiieM,
€CTECTBEHHOHAYYHbIE u|mpouecca (siBEHMS),|BO3HUKAIOIIUX B  XOJA€ MpOo(hecCHOHAIBHON
OOIIEHH)KEHEPHBIE 3HAHUS,|XapaKTEPHOrO Uil  OOBEKTOB|IEATEIbHOCTH OCHOBHBIE XMMUYECKUE SIBJICHMUS,
METOABl MaTeMaTHYECKOro|mpodecCHoHaNbHOM 3aKOHBI M TEOPUM  KJIACCUYECKOM U
aHaJIM3a U MOJICIMPOBAHUS B|ICSITEIbHOCTH, HAa  OCHOBE|COBPEMEHHOW XMMHUU, OCHOBHBIC MOJIOKEHUS U
npogeccuOHaTBLHON TEOPETUYECKOIO pacueTHble  METOJbl  €CTECTBEHHO-HAYyYHBIX
NesITeNIbHOCTH; (3KCTIEpUMEHTAIIBHOTO) JTUCIUIUINH, HA KOTOPBIX 0a3upyeTcs u3yueHue
UCCIIeTOBaHUS 1po(heCcCUOHATIBHBIX TUCITUILINH
ymeer
BbIOOpa  ONTUMAJIBHOTO  IMYTU  pELICHUs
IIOCTaBJICHHOM 3a/1a4! B BUJI€ YPABHECHUIA.
BJIaJieeT HABbIKAMH
MIPUMEHEHUSI XUMUYECKUX 3HAHUMN JIJIS PEIICHUS
IIOCTAaBJICHHOW  3aJayu, B TOM  4YHCIE
HaIlpaBJIEHHOM Ha COBEpILICHCTBOBAHUE
IPOIIECCOB MPOECKTHUPOBAHUS U CTPOUTEIBHOTO
IIPOU3BOJICTBA
OIIK-1 Croco6en|OIIK-1.4 [Ipencrapnser|3naer
MIPUMEHSATD busnueckuit (XMMUYECKHI ) | XUMUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
€CTECTBEHHOHAYYHbIC u|mpotecc (s1BIIEHUE),|CTPOCHHE u CBOIiCTBa COETMHEHUH,
OOIIEMH)KCHEPHBIC 3HAHWSL [POTEKAIOMMKA  HAa  OOBEKTE|HCHOJB3yeMBIX B  O0JNACTH  CTPOUTEIBHOM
METOJIbl  MaTeMaTU4YeCKOro|npodeccnoHanbHOMI MPOMBIIIJICHHOCTH
aHaJIM3a U MOJICIIMPOBAHMSI B|AEITEIbHOCTU B BUJIE|yMeeT
npodeccnoHanbHOM ypaBHeHuUs(i) BBISIBJISITH  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
NeSITENIbHOCTH; npobiiem, XapaKTEepPHBIX JUIs JTAaHHOMN
npodeccCuoHaNbHOM AeSITETbHOCTH
BJIaJieeT HABbIKAMH
UCIIONB30BAaHUSl ~ MPUMEHEHUS  XUMHYECKHX
3HAHUM IS PEUICHUS] TOCTABJICHHOW 3a/1a4uu, B
TOM yucIe HaIpaBJIECHHOMN Ha
COBEpIIEHCTBOBAHUE IIPOLIECCOB
POEKTUPOBAHUS u CTPOUTEIBHOTO
MIPOU3BOJICTBA
OIIK-1 Cnoco6en(OIIK-1.5 OcymectBisier BbIOOp|3HAET
MIPUMEHSATD ¢u3NYeCKUX M  XUMHUYECKHUX|OCHOBHBIC PU3NUECKHE U XUMHUUECKHUE 3aKOHBI
€CTECTBEHHOHAYYHbIE M[3aKOHOB JI1 pEIICHUs 3a7aud|ymMeeT
oOIIenH)KEHEePHBIE 3HAHUA, (PO eCcCHOHATHHOM pemiaTh 3a7a4u MpeAMETHON 00J1acTH, OTINYATh
METOJIbl MaTEeMATUYECKOTO|AEATEIBHOCTH ¢uznyecku M XUMHUYECKHI  MpPOIECCHI,
aHaJlM3a U MOJIEIIMPOBAHMUSI B MpoTeKaIre Ha 00beKTe MpodhecCHOHATBLHON
npodeccuoHaIbHON JESATEIIBHOCTH
NeSITENIbHOCTH; BJIaJieeT HABbIKAMH

WCMOJIb30BAHUS ~ NPUMEHEHUS  XMUMUYECKUX
3HAHUM JJIS PEIICHUs] TOCTABJICHHOW 3a/1auu, B
TOM quciie HaIPaBJIECHHOMN Ha
COBEpILICHCTBOBAHUE MPOLECCOB
MIPOEKTUPOBAHUS CTPOUTEIBHOIO
MPOU3BOACTBA

u




YK-1 Cniocoben
OCYILIECTBIISTh MIOUCK,
KpPUTUYECKUM  aHauu3 U
CUHTE3 nHpopmanuu,
MIPUMCHSITh CUCTEMHBIT
MOAXON AN pelIeHUs

IIOCTAaBJICHHBIX 3a1a4

YK-1.1 OcymecTBisier
CHCTEeMHO-CTPYKTYPHBIH BBIOOD
MH(POPMAIIMOHHBIX pECYpcoB (B
TOM 4Hclie B IUGPOBOM cpene)
Ui ToMcka HMH(pOpManuu B
COOTBETCTBUHM C MOCTAaBICHHOU
3a1a4en

3HAET

MepeUeHb OCHOBHBIX CIIPABOYHBIX MATCPUAJIOB,
TAOJINIL, CXEM 110 XUMHUHU

yMmeeT

MOJIB30BAThCS, MOJYYaTh CIPABOYHBIC JTaHHBIC
U3 CIPABOYHBIX MAaTEPUAIIOB, CXEM, TAOJIHIT
BJIaJeeT HABBIKAMH

MOJIyYEHUS CIPABOYHBIX JAHHBIX M3 OCHOBHBIX
CIPAaBOYHBIX MaTEpUAIOB, CXEM, TaOJUIl U
nHpopMalMd O HA3HAYCHUH U  O0JIACTSX
IMPUMEHEHHS OCHOBHBIX XHMHYECKHX BEILIECTB
M UX COCTUHCHUM.

YK-1 Cnocoben
OCYILIECTBIIATh IIOUCK,
KpUTUYECKUM  aHauu3 U
CUHTE3 uHpOpMaLuy,
IPUMEHSITD CUCTEMHBIN
MOAXON A pelIeHUs

IIOCTABJICHHBIX 3a1a4

VK-1.2 BeisBnsier unpopmanuto,
3HAQUUMYIO JJIS TOCTaBJICHHOU
3a7a4un

3HaeT
3aKOHBI, 3AaKOHOMEPHOCTH U IOHATHUS XUMHUH, UX
MaTeMaTHYeCKUM  amnmapar, CBOHCTBAa U
CTPOCHHE HEOPTAHUYECKUX COCITUHEHUI

yMmeer

0000111aTh U UCIIOJIB30BATh XUMHUECKUE 3aKOHBI
U CBOWCTBa XMMMYECKHX DJIEMEHTOB MU HX
COCOUHEHUN M PELEHUS IOCTaBICHHOU
3a1a4u

BJIaJleeT HABBIKAMH

Kak 0000mieHusi, Tak u auddepeHnuanun
€CTECTBCHHO-HAYYHbIX 3aKOHOB I PELICHUs
IIOCTaBJICHHOU 3a7a4u

VYK-2 Cnocoben onpenensite
Kpyr 3aad B  paMKax
IOCTABJICHHON  LEeIH U
BBIOHMpATh ONTHUMAaJIbHbIC
CHocoObl  MX  pelIeHus,
UCXOOs U3 JIEHCTBYIOIIUX
TIPABOBBIX HOPM,
MMEIOIINXCA PECYpPCOB U
OTpaHUYCHUH

YK-2.4
MOCIIEI0BATEILHOCTD
(ayiropuT™) pelIeHHs 3aa4u

CocrasisieT

3HaeT
MaTeMaTHYECKUI ammapar s [POBEACHUs
pacyeToB 10 pasjesaM XUMHU

ymeer
pelark 3a7auu NpeaMEeTHON 00J1acTH, OTJINYaTh
¢busnyecku U XUMHYECKUU porecc,

MpoTEeKaoIre Ha 00beKTe MpohecCHOHATbHON
JesITebHOCTH

BJIajleeT HABbIKAMH

U aJITOPUTMAMH peIIeHHUs 3a7ay 10 OCHOBHBIM
(1)I/131/IKO-XI/IMI/I‘-ICCKI/IM 3aKOHaM

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Jannas aucuuruimHa (Moaynb) BkiModyeHa B biok «Jucuuminuuel, moaymu» b1.0.13 ocHoBHOI
npodeccuoHanbHON 00pa3oBaTenbHON nporpammsl 23.03.03 Dxcrutyatalysi TpaHCIIOPTHO- TEXHOJIOTHYECKUX
MaIlTMH U KOMILJIEKCOB U OTHOCHUTCS K 00s13aTEIbHOM YacTH y4eOHOTO TIjIaHa.




JlucuuruimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO W E€CTeCTBEHHO-HAYYHOTO IHKIA H
OCHOBLIBACTCS HA 3HAHUAX, HABBIKAX 1 YMCHUAX, HpHOGpCTeHHBIX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEIIHOMY OCBOEHHIO ITUCHMIUIMHBI COMYTCTBYET MapajulelibHOe H3ydeHHE (QHU3UKU U
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHUILIHH.

I[JISI YCHICUIHOTO OCBOCHU A NUCHUIUIMHBI CTYACHT JJOJIKCH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIIbHBIC aTOMHAass W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOIHWsS, H30TOIbI, XHMHYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHUCIICHHA, MOJIb, MOJIAAPpHAA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, D3JCKTPOJIUT U HEDICKTPOIIUT,
QJICKTPOJUTHUYCCKAA JUCCOHALUA, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, OKHMCIICHUC U BOCCTAHOBJICHHUC, TEIJIOBOH
3 PEKT peakum, CKOPOCTh XUMUYECKOH PEakIiy, KaTallu3, XAMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBLI XUMHUHU: COXpPAaHCHUA MACChl BCUICCTB, IMOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-ICCKI/If/’I
3aKOH;

3. OCHOBHLIE TCOPHUUN XUMUHU: XUMHYECKOU CBA3H, BHCKTpOHI/ITI/I‘ICCKOf/’I Jucconuanuu,

4. BaKHEHIIIME BEIIECTBA U MaTEpPHAIbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEpHAsl, COJISTHAs, a30THAsI U
YKCYCHas KMCJIOThI; ICJI0YU, aMMUAK, MUHCPAJIbHBIC y1106p€HI/I$I, MCTaH.

YMETh:

1. Ha3BIBaTh HEOPTrAaHUYECKUE BEIIECTBA M0 «TPUBUAILHON» WM MEXIYHAPOAHOM HOMEHKJIATYPE;

2. onpeAeAaTh: BAIGHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKUX JIEMEHTOB, THUIl XUMHUYECKON CBS3HU B
COEAMHEHHUSX, 3aps]l MOHA, XapaKTEP CPEIbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX COCAUHEHHM, OKUCIUTEIb U
BOCCTAaHOBUTEb;

3. XapaKTepu30BaTh: JIEMEHTHI MAJIBIX TIEPHOJIOB MO MX TosiokeHuto B [lepuoanueckoit cucreme J[.U.
MenpeneeBa; o0mue XMMHUUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHHH;

4. 00OBSCHSTH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; PUPOAY XUMHUUYECKON CBSI3H
(MOHHOM, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCHMOCTh CKOPOCTH XHUMHUYECKON PEaKIUU U TOJOXKCHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACMIO3HABAHUIO BAKHEUIIIMX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSITENBHBIM MOMCK XUMUYECKOW HMHGOpPMAIMU C HCIOJIB30BAaHUEM Pa3ITUYHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMOBIOTEPHBIE TEXHONOTHH N7l 00pabOTKU U mepenayn
XUMUYECKON WH(}OpMAIMKM U €€ TMPEeACTaBICHUS B Pa3MYHBIX (popmax; MPOBOAUTH KPUTHUYECKUN aHAIU3
JIOCTOBEPHOCTU XUMHUYECKON

nH(pOpMaInU, TOCTYMAOIIEH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

l. moaxomamMu K OOBSCHEHUIO XMMHUYECKUX SIBJICHHH, MPOUCXOJSAINIMX B MpHUpoAe, ObITY M Ha
MIPOU3BO/ICTBE;

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUYCCKUX npeBpameHHﬁ B PAa3IMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

3. crmocobamu 6e30macHOro oOpalleHHsl ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, JIAOOPATOPHBIM
00opynoBaHUEM;

4. MeTOJlaMU IPUTOTOBJIEHUS PACTBOPOB 3aJAHHOW KOHIICHTPALIUH.

Ne Kox n HanMeHoBaHMEe MHIMKATOpa
[Tocnenyromue TUCIUTITHHBI
/1 JIOCTVKEHUST KOMIIETEHIIMH
1 [|MexaHuka XHUIKOCTH U ra3a OIIK-1.2, OIIK-1.4, OIIK-1.5
2 |Oxomorus VYK-8.1, OIIK-2.7
3 |be3omacHOCTb KU3HEACATEIEHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
4 |MarepuanoBeneHue OIIK-5.4




5 |AnpTepHATUBHBIE BUBI TOTUTHBA IIK-1.1, IIK-1.2, TIK-5.7

6 |OcHOBBI HAYYHBIX UCCIIEIOBAHUMN OIIK-3.1, OIIK-3.5

v Oxpana okpy»Karolei cpesibl Ha MPeANPUATUSIX aBTOMOOMIBHOTO

OIIK-2.7, OIIK-2.8, OIIK-2.9
TpaHCIOpTa

4. O0beM DUCHMIUIMHBI (MOAYJIA) B 3a4€THBIX €IMHHULAX € YKA3aHHEM KOJMYECTBA aKaJAeMHUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4Yawlnuxcsli ¢ mpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarommXxcsi

Kype
W3 Hux yacsl Ha
. Bcero
Bun yueOHo# paboTh MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KonrakTHas padota 12 12
Jlextmmonnsbie 3auatus (JIek) 4 0 4
JlaGoparopHsie 3ansTus (J1ad) 4 0 4
[paxTuueckue 3austust (I1p) 4 0 4
HNuas xonTakTHas padoTa, B TOM YHcJIe:
KOHCYJIBTAIMH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalluio (cJaJa 3a4era,
3a4yeTa C OIICHKOI; 3allliuTa KypCOBOH paboThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO
(xoHCYNBTAIHUS TIEpe]] SK3aMEHOM U cjada dK3aMeHa)
Yacpl Ha KOHTPOJIb 4 4
CamocTtositesqibHasi padota (CP) 92 92
O0uasi TPy10eMKOCTh JUCHUILIUHBI (MOYJIs1)
yacpr:| 108 108
3aYeTHbIE e IHHUILI: 3 3

S. Copep:xkanne AUCHHMILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE IO pa3jejam (TeMaM) € YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKHUX YaCOB M BUA0B YUeOHbIX 3aHATHH
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOYJISA)

KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
WHIUKATOP
O a
JIEKLUU 113 JIP Bcero
Ne Pasaensl AUCIUIUIMHBI & 1L CP > | mocTxxeHn
. Jac. g
W3 HUX Ha W3 HUX Ha W3 HUX Ha
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
BCEro | yeckywo | Bcero | deckyro | Bcero | veckyro un
TOATro- MHOJATO- THOATO-
TOBKY TOBKY TOBKY
L1 pazzen. ObueTeopeTnuecKue
BOIIPOCHI XUMUHU
OIIK-1.5,
YK-1.1,
OO0mieTeopeTHYECKue BOTPOCHI YK-1.2,
1.1. 1| 4 2 4 65 75
XUMHAHU VK-2.4,
OIIK-1.1,
OIIK-1.3
2. |2 pa3nen. CrenuanbHble
BOITPOCHI XUMUU




OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
2.1. |CnenmanpHbie BONPOCH XuMun | 1 2 27 29 OIIK-1.5,
VK-1.1,
VK-1.2,
YK-2.4
3. |3 paznmen. Konrponn
OIIK-1.1,
OIIK-1.3,
N OIIK-1.4
3.1. |3auér 1 4 !
VK-1.1,
VK-1.2,
VK-2.4
5.1. JIeknun
Ne | HanmenoBanue paznena N
. HaumeHoBaHMe 1 KpaTKOE COJIEPIKAHHE JICKIUI
/1 1 TEMBI JIEKIIUH
CrpoeHre aTOMa M CUCTEMAaTHKa XUMHUCECKUX DJIEMCHTOB
Ob6mereopeTnyeckme
1 CoBpeMeHHOE MPE/CTaBICHUE O CTPOSHUH aToMa.
BOIPOCHI XUMHH C .
HUCTEMATUKA XMMUYECKUX DJIEMEHTOB 10 CBOMCTBAM.
06 XuUMHUYeCKas CBSA3b U MEKMOJICKYJIIPHBIC B3aUMOCHCTBHS
1 IHETCOPCTHICCKUC (3 -y oBHBIE BUIBI XMMHUYECKOH CBSI3H.

BOIIPOCHI XUMHU

Bnusuue tTuna cBsi3u Ha CBOMCTBA BEIIECTB.

5.2. [IpakTruueckue 3aHATUS

HaunmenoBanue paznena

Ne o
/p | ¥ TEMbI IPAKTHHECKUX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATHIA
OCHOBBI 2JIEKTPOXUMUHU
Bo3HuKHOBEHME CKayka ITOTEHIMalda Ha IIOBEPXHOCTH pas3fesia MEXIy
METaJUIOM U pacTBOpoM. BonopoiHblii anexktpoa. CTaHIapTHBIE SJIEKTPOAHbBIE
noTeHuansl. YpasHenue HepHcra. P akTHBHOCTH METaIOB. XUMUYECKUE
Ob6mereopeTuyeckre .
1 CBOMCTBa METAJUIOB.
BOIIPOCHI XUMHUH .
l'anpBaHnyeckue 31eMEHTHl. YCTpOHCTBO aneMmeHTa J[lanuanga — SxoOwu.
Pacuer 3/IC.
OnpeneneHre KaTOAHBIX W aHOJHBIX MPOLECCOB TPU  AIIEKTPOJIN3E,
OIIpeIeIICHUE NPOIYKTOB JIEKTPOIN3a, 3aKkoH Dapanes.
C Kopposus metannos. MeTopl 3a1UTEl OT KOPPO3HUH.
2 TCIMAIIBHBIC BOTIPOCHL | opyopppre  Bubt KOpPpO3UM METa/NIOB, METOJbl 3alUThl M CHU)XECHHUS

XHUMHHU

CKOPOCTH KOPPO3HH.

5.3. JJaboparopHble pabOThI

HaunmenoBanue pasnena

11\/&;1 U TeMBbI JJa0OPaTOPHBIX HaumeHnoBanue u copeprxkanue 1ad0paTOpPHBIX padoT
paboT
1 O6mereopernueckue |(Kaccudukanys HEOPraHMIECKUX COEMHEHUH.
BOIPOCHI XUMUH N3yuenne cBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTHHEHUI.
XUMHS METAIIIOB
1 ObmeteopeTiieckue N3yuenne peakuuii B3aMMOJEHCTBUSA METAUIOB C BOJOM, KHUCIOTAMH,

BOIIPOCHI XUMHU

miea0o4aMu.




5.4. CamocTosiTenpHas paboTa 00yJarOIIHXCS

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
/T | JAWCHMILIAHBI U TEMBI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
OobmereopeTryueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTENHHOW JNHUTEpPATYpod. BrImonHeHHE
BOIIPOCHI XUMUH . N
nomalHux 3aaanuid. [logroroBka k 3auéry.
XHUMHUECKas CBA3b U MEXMOJIEKYJISIPHbIE B3aUMOCHCTBUA.
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHHUTENHHOW JNHUTEpPATYpod. BrImonHeHHE
BOIPOCHI XUMUU . N
nomalHux 3ananuid. [logroroBka k 3a4éry.
OcCHOBHBIE 3aKOHBI U TIOHSATHS XUMHUH
OobmereopeTrnyueckue . . .
1 PaGora ¢ OCHOBHOW U [OMOJHUTENBHOW JHUTEpaTypod. BrimonHenue
BOIIPOCHI XUMUH o .
nomaiHux 3aaanuid. [loaroroBka k 3a4€ry.
Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN
1 O6mereopernyeckue [Odopmienne oruéra no mabopatopHoii pabore, paboTa ¢ OCHOBHOM H
BOIIPOCHI XUMHUH JONIOJIHUTEIBHON ~ JIUTEPATYpOr. BBINOJHEHHE  JOMAlIHUX  3aJaHUM.
[Toxroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIui
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTEIHHOW JHTEpPaTypod. BreimonHeHHe
BOIIPOCHI XUMHUH . .
nomalHux 3aaanuid. [logroroBka k 3a4éry.
XuMHuueckasi KHHETHKA U PaBHOBECHE
Ob6mereopeTnyeckre . . .
1 PaGora ¢ OCHOBHOW U [OMOJHHUTENHHOW JNHUTEpaTypod. BrimonHenue
BOIIPOCHI XUMUH . o
nomarHux 3aaanuid. [logroroska k 3a4€ry.
PacTtBOpBI M CBOMCTBa pacCTBOPOB
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW U [OMOJHUTENBHOW JHTEpaTypoil. BrimomHeHue
BOIIPOCHI XUMHUH . o
nomarHux 3aaanuid. [logroroska k 3a4€ry.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTEIHHOW JHTEpPaTypod. BreimonHeHHe
BOIPOCH XUMHUH . ..
nomaiHux 3aaanuid. [logroroBka k 3a4éry.
XUMUS METAJIOB
1 O6mereopernyeckue  [Odopmienne oT4€ToB no 1abOPaTOPHEIM paboTaT, paboTa ¢ OCHOBHOW M
BOIPOCHI XUMUH JONOJIHUTEILHON ~ JINTEPATypod. BBINOJHEHWE  JOMAllHUX  3aJaHUMH.
IToaroroska k 3a4€ry.
OCHOBBI 2JIEKTPOXUMUU. ['aTbBaHUUECKHUE SJIEMEHTHI.
Ob1ereopeTryueckue . . .
1 PaGota ¢ OCHOBHOW U JONOJHUTENBHOW JUTEpaTypoil. BrimonHeHue
BOIPOCH XUMHUH . a
nomaiHux 3aaanuid. [loaroroBka k 3a4éry.
) Crenunanbueie Bonpocsl |Kopposus MeTamios. MeToibl 3a1UThl OT KOPPO3UH
XUMHAH Pemenne 3ama4, noaAroToBka K 3a4éry.
) Crennanbhele Borpockl |OCHOBBI OPraHMYECKON XUMUM ¥ XUMHH [IOJIMMEPOB.
XAMUHN [TonroroBka K 3a4€Ty.
9 CrienuanbHble BOIPOckl | XUMUYECKUE TIPOLIECCHI B BIKYIIMX CTPOMTENBHBIX MaTepHaiax
XUMHH IlonroroBka Kk 3a4éry.
XUMHYECKHUE TIPOIIECCHI B BSOKYIINX CTPOUTEIIBHBIX MaTepHuaiax
CrnenuanbHble BOIPOCHI . . .
2 PaGora ¢ OCHOBHOW ¥ [OMONHUTENHHOW IHUTEpaTypoil. BeimonHeHHE

XUMHNHU

JoMalmHuXx 3aganui. [ToarotoBka k 3a4é€Ty.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHUH M HAaBBIKOB Ba)KHA peryispHas paboTa ¢ KOHCIIEKTOM JIeKInH (00paboTka
TEKCTa); TOBTOpHAas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHUKA, JOTIOJHHUTEIBHON
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHre 3a1ad M YNpakKHeHUH MO0 o0pasily; peuieHHue BapHaTUBHBIX
3aa4 W ynpaxHeHMH; Ecim camocTosTenbHO HE yAaeTcs pa3o0parbCsi B Marepuasie, HE0O0XOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBATEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTH3UPOBAaHHBIA MaTepHall, NMPaKTUUECKUX W JIa0OPAaTOPHBIX 3aHITUM, MPEeANoararimx
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OOydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBblKOB. KpoMe TOro, BaXKHBIM 3TalloM HU3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIIOYaeT B ceOs M3y4yeHHE TEOPETHUYECKUX BOIPOCOB AMCUUILIMHBI, MOJTOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

Jlis ycrenHoro ocBO€HUsl IUCLUUIUIMHBI HEOO0XOAMMO IOCEIIaTh BCE 3aHATHS, T.K. JHOO0H IPOmycK
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
Oo4yHOH ¢opmbl 00ydeHus. [Ipm MOATOTOBKE K MPAKTUYECKUM M JAOOPATOPHBIM 3aHATHUSAM H B PaMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusi B paMKax HM3y4aeMoll TeMbl; 3) O3HAKOMHUTbCA C METOAMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4HbIe MATepHAJIbI JJsl NPOBEJCHUS] TeKYLIero KOHTPOJIA YCIEeBAEMOCTH M NMPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIoB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOEHUS AUCIMITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.5, YK-1.1, YK-1.2, [YcTHBII ompoc, TecThl,

1 |O6mereopeTnueckre BOPOCkl XUMUU VK-2.4, OTTK-1.1, OTIK-1.3 |pemene 3aau

OIIK-1.1, OIIK-1.3, OIIK- 1.4,
2 |CroenuanbHble BOIPOCH XUMUHU OIIK-1.5, YK-1.1, VK- 1.2,
VK-2.4

YCTHBIA OIPOC, pelieHHe
3a/1a4, TEeCTHI.

OIIK-1.1, OIIK-1.3, OIIK- 1.4, [ycTHBIif ompoc, perieHue

3 [3auér VK-1.1, VK-1.2, VK-2.4  |3anau, TecTsl.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp ISl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOpa AocTmwkeHus kommerennuii OIIK 1.1, 1.3, 1.4., VK.
11,12,24

KypcoBsie mpoekThI (paboThl) Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

ArtrectanimonHasi padora Nel BkirodaeT B ceOsl TEMbI: CTPOSCHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHUYECKUX BEIIECTB, YKBUBAJICHT, KHHETHKA XUMUYECKUX PEaKIuil

AtTectanmonHasi padora No2 BKIIFOYAET B c€0sl TEMBI: dJIEKTPOIUTHYECKAs Auccoruanus, pH, ruaponus
CoJieil, OKHMCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, TaJIbBAaHUUYECKUN JJIEMEHT, KOpPpPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

BapuaHnt 3amanuii 1t ATTecTainoHHON paboTsl Nel

Nel. Onpenenuts 4nCiIO 3MEKTPOHOB B aTOME IIMHKA. 3aIIUCATh MOTHYIO JIEKTPOHHYIO KOH(PHUTYpaIHIO
aroma. KakoBa BaJIeHTHOCTh aroma?

Ne2. 3anmcaTs MPOTYKTHI pEakIiu, paccTaBbTe KO3(PPHUIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

Ne3. Tlpu B3aumoneiictBuu 3,24 r TpeXBaJICHTHOTO MeTasula ¢ KUCJIO0TOM BeiaenseTcs 4,03 1 Bogopoaa
(H.y.). Beruncaute SKBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl METaJLIA.

Ne4. Bo CcKOJIBKO pa3 M3MEHUTCS CKOpOCTh peakmuu npu S0°C, ecnu mpu JEHCTBUM KaTaau3aTopa
sHeprus aktuBauuu ymenbiiaercs ¢ 70 kIx no 50 kJ{x?

No5. 3amumcaTh AMCCOLMAIMIO BEHIESCTB: THAPOKCHI HATPHs, CEPOBOJAOPOJHAS KHCIIOTA, XJIOPHI
ATIOMHUHWMS, TUIAPOKApOOHAT HATPHsS, THIAPOKCOXJIOPHU] ATIOMUHUS, THUIPOKCHI amMoHwms. J[ims ciiaObix
AJICKTPOJIMUTOB 3aMKMCATh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

BapuanT 3aganuii 1uist ATTecTaliuoOHHOM padboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M, B kotopoM coaepkutcs 0,063 r a30THON KUCTOTHI.

Ne2. TloaBepratorcst i THAPOIM3Y pacTBOpsl cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOLINX COJIEH.

Ne3. PaccTaButh K03 (HUIMEHTH B YPABHEHUSIX PEAKIIMl METOI0M dJIEKTPOHHOTO Oatanca. CoCTaBUTh
AJIEKTPOHHBIC ypaBHEeHUA. [l KaX10l peakluu ykas3aTh, KAKO€ BELIECTBO SBJSIETCS OKUCIUTENEM, KaKoe —
BOCCTAHOBHTEIIEM; KaKO€ BEIIECTBO OKUCIISIETCS, KAKOE BOCCTAHABIIMBACTCSI.

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

Ned4. Bpraucnute D/IC rampBaHHMYECKOTO 3JEMEHTA, COCTOSIIETO W3 TUIACTHH KaJMHUS W MarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ kouueHtpanuei [Cd2+]=[Mg2+]=0,1 monb/nm. CocTaBUTh CXeMy
3IIEMEHTa, HAITMCATh YPaBHEHUS 3JICKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyro maccy Ca(OH)2 HyxHO 106aBUTH K 50 71 BOJIBI, YTOOBI YCTPAHUTh KAPOOHATHYIO )KECTKOCTH,
paBHYyIO 5,8 MMouIb/11?

7.3. Cucrema olleHMBaHMs PE3yJIbTaTOB OOYYEHHUS MO AMCLUMILIMHE (MOYJII0) IpPHU MPOBEACHUM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 MpeieNbl yueOHOH
IIPOrPaMMBl;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU I'PAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboyeil IporpaMMoi 1o JUCUMILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSIX, KOHLEIIUAX U HAIIPABICHUAX JUCLUIIINHBI U
JlaBaThb UM KPUTUYECKYIO OLIEHKY, HCIIOJIb3Ysl HAYYHbIE JOCTHKEHUS IPYrUX
JUCLUTIIINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaHJIapTHBIE CUTYalUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ pPEIICHUS 3a/1a4;

- 0e3ynpevHo BiaieeT UHCTPYMEHTApUEM YUeOHOM TUCHUIUINHBI, YMEHHUE €TI0

3¢ (dEeKTUBHO UCIOIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
PAaKTUYECKUX/CEMUHAPCKUX/1a00paTOPHBIX 3aHITUAX, AaKTUBHO y4acTBYET B
IPYIIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUN

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPHEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApHEM I10 TUCIHUIINHE, YMEHHE €T0 HCIIOb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CpeJHUI ypOBEHb COPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTATOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 TUCHUTUINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUM AJITOPUTMA BHIIIOJHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESITeIbHOCTH,  XapaKTepU3YIOIUX ATanbl  (OPMHpPOBAHUS KOMIIETEHIIMM B  Mpolecce OCBOCHUS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHM4eCKUX COEAMHEHUH (OKCHIbI, KHUCIOTHI, OCHOBaHHS, COJU CPEIHUE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XUMUYECKHE CBONCTBA.

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, (GU3nUecKuil CMbICI.

3. Ipunmun Iaymu. ITpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB.

4. llepuoauyeckuii 3akoH u nepuogudeckas radnuma /1. 1. Menneneesa.

5. Xumuueckas cBsA3b. KoBaneHTHas MOJISIpHAsSL, HETIOJSIPHAs, HOHHAS CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PaKTOPHI, BIHUIIOIINE HA CKOPOCTh PEaKIUil.

9. Kunetnka XMMHYECKMX peaklnii. 3aKOH JEeHCTBYOIUI Macc. VI3MeHeHne CKOpOCTH NPY U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. Temnepatypa kak pakTop KHHETUKM XMMUYECKHX PEAKIMNA: BO3ICHCTBHE TEMIIEpaTyphl Ha CKOPOCTh
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHHSI, 3aIIUCh KOHCTAHTY PaBHOBECHS B 00IIEM




Buze. [Ipunnun Jle Illatenve. BausgHue temmnepaTypbl, JaBJI€HUS M KOHIIEHTpAalMid BELIECTB HAa CMENICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHUIIBI H3MEPEHUS.

13. Dnextponutuueckas aucconuanus. CUIbHBIE U ClIA0ble 3JEKTPOJIUTHI: ONpENeNeHue, MPUMEpPHI.
Crenenb W KOHCTaHTa aucconanuu. CMENeHHMe XUMHUYECKOTO PaBHOBECHS IPH JHUCCOIUANUU (BJIMSTHUE
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. Nonnoe mpousBeacHUE BOAbl. BomopoaHblii mokazatenb cpeabl. Pacuer pH cHiIbHBIX M Ci1aObIX
3IEKTPOJIUTOB.

I'mapomu3  comeri. CMemieHWe XHMMHYECKOTO pPaBHOBECHS TIpollecca THUAPOJu3a (TeMIieparypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI yCTPAHCHHS.

16. JlucniepcHbIe CUCTEMBI, UX KJIacCU(UKAIHSI, CTPOSHUE MUIICILIBL.

17. Obmue GpuznvecKkue 1 XMMUIECKHUE CBOMCTBA METAIIOB (B3aUMOCHCTBHE K HEMETANIaMH, BOJIOH,
kuciotamu, kuciaotamu-okucautensimu: HNO3 pa36, HNO3 konn, H2SO4 konir). DAeKTpOXUMHYESCKHHA Psif
HaIPsDKEHUS METaJLIOB.

18. T'anpBaHUYECKHI1 37IEMEHT: MPUHILIUI PAOOThI, POIIECCHl HA KaTO/Ie, MPOIIECCH HA aHOE, OTJIMYKE OT
AJIEKTpoJiM3a. YpaBHeHHe HepHcTa — BhIUMCIICHUE MOTEHIMANA s 3JiekTpoaa. CTaHAapTHBIN 3JIEKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DnekTponus: ompeaeieHrue, OTIMUKME OT TaJIbBAHUYECKOTO AJIEMEHTA. DJICKTPOJIM3 BOJbI, COJICH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MEeTauioB B KUCJIOM, HEUTPAIBHOM Cpe/ie B KUCIOPOIHON B OECKUCIOPOIHOM cpene. Bub
KOPPO3UHU. METO/IbI 3aIUTHl METANIOB OT KOPPO3HUH.

21. BaxHelmue NTPUPOAHBIC COCAMHCHHUS KalbIlMs, BO3AYIIHBIE M THIPABINYCCKUC BSDKYIIHEC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH MX MOJTYYECHUU U TBEPACHUHU.

22. TlomuMepHble MaTepHaybl, UX OCOOBIE CBOWMCTBA, OCHOBHBIC BHIbI IOJHUMEPOB, 00JIACTH HX
MIPUMEHEHUS.

7.4.2. IlpakTrdeckue 3aJaHus U IPOBEICHUS IPOMEKYTOYHOM aTTECTAI[H 00yYarOIHXCsI
[pakTrueckue 3ajaHus Ui MPOMEKYTOYHOM aTTecTanuu pasmenieHsl no ampecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBble npoekTsl (paboThl) y4eOHBIM MJIAHOM HE MTPETyCMOTPEHbI

7.5. MeTtoaudeckue MaTtepHualbl, ONpeAessonue Npoue ypbl OleHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WJIH)
OIbITa MPO(ECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIUe dTarnbl POPMHUPOBAHUS KOMITETCHIIUI

ITpouenypa mnpoBeAcHHs NPOMEXKYTOYHOM AaTTECTAallMM W TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEJCHUU TEKYIIEro KOHTPOJIsS
IIpUBEACHA B II. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIEr0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.

[TpomesxyTouHas arTecTanus No AUCHUILUIMHE TPOBOIUTCS B (hopMme 3aueTa.

3a4yeT NPOBOJUTCS C YUETOM PE3yIbTATOB TEKYILEr0 KOHTPOJIS B CEMECTPE.

7.6. Kpurepuu onieHrBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEIEHUHU POMEKYTOUHON aTTecTalluu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3AYTEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO PUMEHSIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOrPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuarna.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | Jlenaet KoppekTHbIe [  0OOCHOBBIBAET XO0J1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHOo-MeTOoAMYECKOE H MATEPUAIBLHO-TeXHUYeCKOe ofecneyeHne JUCIUIIMHBI (MOLYJIs1)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

I'munka H. J1., [Tonikos B. A., ba6bkos A. B., O6rmiast xumus B 2 T. Tom 2, Mocksa:| https://urait.ru/bcode/

! FOpaiit, 2020 451562
9 I'munka H. J1., [Tonikos B. A., babkos A. B., O6miast xumus B 2 T. Tom 1, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2020 451561
JonoiHuTeIbHAS JIuTepaTypa
1 Xomuenko I'. I1., [utoBuu U. K., Heopranuueckas xumust, Cankr- IletepOypr:| http://www.iprbooksh

Kgazpo, 2021 op.ru/103109.html

Axumos JI. 1., Augpeesa H. A., banemakos M. /1., 'onuaposa U. B., Unuuk B.
1 |B., Muponos A. M., Muponos /[. A., ITaBnos A. 1., Yxuna A. B., Xanuna O. M., OBC
Xumust, CI16., 2013

OObyuaromuecs u3 ynciaa nHBaIM0B 1 ui ¢ OB3 obecnieunBaroTcs eyaTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aAarnTUPOBAHHBIX K OTPAHUYECHUSAM UX 3710POBBS.

8.2. Ilepeuenb pecypcoB HH(DOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX JUIs
OCBOEHUS AMCUUIIINHBI (MOYJIs)

HaumenoBanue pecypca cetu «MITHTEpHET» DIEeKTPOHHBIN azipec pecypca
https://moodle.spbgasu.ru/course/view.p
Oo6mas xumust 1 cryaeatoB CITIGIACY hp2id=2994

I'enspman M. ., FOctpatoB B. Il. Heopranmueckas Xxumusi:
VuebHoe mocobue. 2-e uz ., crep. - CI16.: M3xarenscTBo https://e.lanbook.com/book/4030
«JIaubpy, 2009. - 528 c.

http://window.edu.ru/resource/163/6516

XuMus B CTPOUTCIIbCTBE 3/f||eS/88pdf

[MerpoBa XUMU A BSXKXVIINX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxmeroB H. C. O0mas 1 HeopraHndeckass Xumus: Y4eOHuK. — 8 -e )
u3., crep. - CII0.: M3parenscTBo «Jlaup»,2014. - 752 C. https://e.lanbook.com/book/50684

https://moodle.spbgasu.ru/course/view.p

Oo6mas xumus 1iis crynento UbOO hp?id=3157

8.3. IlepeueHb cCOBpeMEHHBIX MPO(eCCHOHABHBIX 0a3 JAHHBIX U HH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM

HaumenoBanue DIEeKTPOHHBIN ajipec pecypca

https://www.spbgasu.ru/Univer

[epnomnueckne m3mganus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/Univer

Oo0pa3zoBatenbHble HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudpopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XWMHYECKOTO
¢dakynpTera MI'Y  sBnsieTcss COBOKYMHOCTbIO 0a3 JaHHBIX 10 XUMHUH
(oOpa3zoBanue, Hayka, TEXHOJIOTHs), PaclpelelieHHbIX Ha -cepBepax B|WWW.chem.msu.su
npenenax poccuiickoi yactu cetu Internet m BKIIOYaeT OTEYECTBEHHBIE U
3apyOekHbIe HHDOPMAITMOHHBIC PECYDCHI 0 XUMHUH




EnuHbIl  3JIEKTPOHHBIN ecypc €0OHO-METOIUYECKON  JIMTEPATYPHI
a p pecype - yH A PATYPH v, spbgasu.ru

CIIo'ACY
Poccuiickast rocygapcTBeHHas OMOIMOTEKA WWW.rsl.ru

Hayunas DJIEKTPOHHAs
Hayunas snexrponnas 6ubnanorexa eLIBRARY.RU suborexa eL IBRARY RU
HHTepHeT-TpeHaKEPHI B chepe 00pa3oBaHus http://www.i-exam. ru
CucreMa qucranimontnoro ooyuenus CIIOIACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMOTeUHas crcTeMa u3aarenbersa 'Jlans" https://e.lanbook.com/

8.4. Tlepeyerp WH(MOPMAIMOHHBIX TEXHOJIOTHM, HCIIONB3yeMbIX TIPU OCYIIECTBICHUU O0pPa30BaTEIHLHOTO
mporiecca 1O JUCHUIUIMHE, BKJIIOYas IepeYeHb JIMIEH3MOHHOTO M CBOOOJHO PaclpoOCTPaHsSIEMOro
MPOrPaMMHOTO O0ecTIeueHus

Crnoco0 pacrpocTpaHeHus
Haumenosanue (JTMTIIEH3MOHHOE WM  CBOOOIHO
pacnpocTpaHsieMoe)

HoroBop Ne  [132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, goroBop No
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykThl Maiikpocodt, goroBop No
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiig": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CaenieHusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI U MOMEIICHHUH Il CAaMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayauTopuil U momenieHnit|  OCHAIEHHOCTh 000pY/I0BaHUEM M TEXHUYECKUMU
IUISL CAMOCTOSITEIIBHOM pabOoThI cpelcTBaMu OOyueHus

Becer nmaGopatopusie 1100. Becsl maGopaTopHble
BJIT®-2200 I'. pH-merp CHECKER (c noBepkoii), CH,
HANNA-98103. pH-merp- wMwuuBoasT™MeT p pH
-150MU. AxBamuctumisatr op AJlDa-4-. Acnupatop
AM-5M. Becoi GR-120. Becsbl naboparopusie BJITO-
2200.

Becsol nabopaTtopHbie BJIT2-150. HNonowmerp-
40. JTaGopaTopus dSKCIepUMEHTANbHOH dusukn u|A3MepuTens "Crarye-2". Konaykromerp ECTestr Low

. MBIJIEBJIAr03alIH IEHHBINA

V1. Eroposa 1.5/8 KapMaHHBIA 0e3 moBepku. Ileus mydensnas 31CHOJI-

Ayn. 131E, 132E, 134E, 135E, 317, 317-1 3/11,xamepa u3 kepamuku. [Ipeodp. PH- merpud. mnab.
"Craryc".
Cuerunk aspononoB CAIIDUP-3K. CymunbHblii mkad
NOL 24/200. YcTaHoBKa TUTPOBAJIbHAS
1200*643*1830.

[lIxad BHITSHKHOM C MOABOAOM BOJBL. MarHuTtHas
Memanka I19-0319. MarautHas Memanka I19-6100.

MarautHas wmemanka [I26110 ¢ momorpeBom
1 75 A5 0020




YueOHast aynuTOpHsl Ui TPOBEACHUS  3aHATUN
JEKIUOHHOTO THUMA, KOMIUIEKT MYJIbTHMEIUNHOTO

BaHUs Il HAJIBHBIN KOMIIBIOT
40. VYdueOHbIC ayaWTOpUHM [ TPOBEICHUS obopyzno N (mepco 0 toTep,
y MYJbTUMEANHHBIA TIPOCKTOP, 3KPaH, ayJu0-CHCTEMa),
JIEKIIUOHHBIX 3aHATHI 9
IIOCKa, 9KpaH, KOMIUIGKT  y4eOHOU MeOenu,

noakaoueHue Kk kommbroTepHor cetu CIIOIACY,
BEIXOI B MHTEDHET

Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jsabopatopueiii JID-JIOO, cTon
nabopatopubii Manbii  JI®-O0, mkad BHITSHKHON ¢
MOBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTPOBAJIbHAs, CEKYHIOMEp, J1a0OpaTOPHBIA
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckre GR-120, MarHUTHBIC MEIIAJIKH,
Bechl  Jaboparopuble: BJITD 2200, BJIT-1100,
BJITD-150, mneus wmydeapnas 3 a1 CHOJI-3/11,
CYIIHJIbHBIN mkad NOL 24/200, pH-
METP-MWLINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, TICUXPOMETP, MOHOMETPHUUYECKUN
n3Mepurensb «Craryc-2y», c4éTdrnk adpouHoB «Cardupy
XuMuyeckasi mnocyna (IpoOHpPKH, MITATHUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, THIIETKH, INTATUBHI JJISI IPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u JIaKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKHUX OSJEMEHTOB
AN .MenneneeBa, Tabnuuia pacTBOPUMOCTH B BOJE
BOXHEHIIUX  cojied W TruApokcuaoB, CreneHb
JUCCOIMAIINN KHCJIOT ,IIeJIoued ™ cojieil B BOJHBIX
pacTBopax, [Ipou3BeneHne pacTBOPUMOCTH HEKOTOPBIX
HekoTopeix BemectB mnpu 180 C, KoHcraHTsl
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXeMa BOAOPOIHOTO
anektpona, Psn wanpsokeHus meramioB. HopmanbHble
(cTaHgapTHBIC) STEKTPOJHBIC MOTEHIHANBI, XUMHUUECKHE
CBOICTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pyIleHus Kee3a

40. VYueOHble ayauTOpPUM [  TPOBEICHHS
MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpyIIoOBBIX u WHJMBUTyaJIbHBIX
KOHCYJIbTaIlH, TEKYIIETro KOHTPOJISt u
MIPOMEKYTOUHOM aTTeCTaluu

ITomenienune JUTS CaMOCTOATEIILHON paboThI
(KOMIIBIOTEPHBIN KJacc):

[MK-12 mT. (cuctemHblid OJIOK, MOHUTOp, KJIaBUATYypa,
MBIIIb) €  YCTAaHOBJEHHBIM  MYJbTUMEIUIHBIM
obopynmoBanueMm (TIPOEKTOp, DSKpaH, KOJOHKH) C
JIOCTYIIOM K ceTH «MHTepHeT» 1 obecreueHrueM JOCTyma
B DJIEKTPOHHYI0 HH(GOPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGIACY; nocka MapkepHas; KOMIUIEKT
yueOHoil Mebenu Ha 12 mocagouHbIX MECT.

40. YyeOHBIC ayIUTOPUHU I CAMOCTOSTEIbHON
paboThI

I[J'IH WHBAJIWJIO0B U JIUII C OB3 obOecneunBarOTCs CIICHHUAJIBHBIC YCIIOBUS IS TMOJTYYCHUA 06pa3OBaHI/I${ B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
23.03.03 Dxcmryatalsi TPaHCIIOPTHO-TEXHOJOTHUECKUX MAIIMH M KOMIUIEKCOB (mpuka3 MuUHOOpHAyKu
Poccun ot 07.08.2020 Ne 916).

ITporpammMy coctaBu:
CT. IIpeno., K.X.H. [TonsxoB Makcum CepreeBuy
JIOLIEHT, K.T.H. [laBnoB Anekcanap MBaHoBu4

[Tporpamma oOCyXx/1eHa 1 PEKOMEH/I0BaHa Ha 3aceqanuu kadeapsl CTpOUTETLHON QU3UKU U XUMUU
07.06.2021, nmpotokon Ne 6
3aBenyromwmii kageapoit k.1.H. M.H.baparies

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npotokoit Ne 4.

[Ipencenarens YMK k.T.H., goueHT A.B. 3a3bikun
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