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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
MOJTy4YeHUE 3HAHUKM M0 XUMHH, 00eCreUYnBaroIIeli OCHOBY MOJATOTOBKH OakaiaBpa, JOCTATOYHOM IS

pelieHus

MMPONU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKHUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpCI[CTaBJICHI/Ifl O CTPOCHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUS U
CBOMCTB BCIICCTB OT ITOJIOKCHHS COCTABIAIINX UX 2JICMCHTOB B HepHOHquCKOﬁ
CUCTCMC U XapaKTCpa XHUMHYSCKOM CBA3U IMPUMCHUTCIILHO K 3aia4aM XHUMHYCCKOU

TCXHOJIOT'HH,

2. npupoabl XUMHUYCCKUX peaKHHﬁ, HCIIOJIB3YCMbIX B IMPOU3BOACTBC XUMHUYCCKUX BCUICCTB U
MaT€puralIoB, KHHETHYCCKOI0O U TCPMOAMHAMHUYCCKOI'0 IMTOAXO0J0B K OIMMCAHUIO XUMHYCCKUX ITPOLECCOB C LEIBIO

OIITUMMH3allU YCJIOBI/II>'1 nux

HpaKTquCKOﬁ pcain3anuu,

3.

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX H3MEHEHUS B

3aBMCHMOCTH OT II0JIO’KEHUS COCTaBIISAIONINX UX JIEMEHTOB B llepnonnueckoit cucreme;
4. COBpEMEHHbIX TEHACHLINN Pa3BUTUSI HEOPTAaHUYECKOW XUMHUHN U HEOPTaHUUECKOT O

MaTenNMUaIiOBRETTIEHUA.

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl MO IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHAUKATOPAMM JOCTHKEHUsS] KOMIeTEeHIH

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3ynabTaThl O0yYEHHS 10

KOMIIETEHIIUH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
KOMIIETEHIIH IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII
OIIK-1 Cnoco6en|OIIK-1.1 Briasisier u[3HaeT
IPUMEHSITh kinaccuuuupyer  PU3NUECKUE|XUMUIECKYIO TEPMHUHOJIOTHIO, CBOICTBa
€CTECTBEHHOHAYYHbIE U|WIM  XUMHYECKHE  IPOLECCHI|XUMUYECKUX D3JIEMEHTOB M HX COCIUHEHHH,
OOIIEHH)KEHEPHBIE 3HAHUS,|IPOTEKaloe Ha  O0BEKTaX|COCTaBIISIFOIIMX OCHOBY CTPOUTENBHBIX
METOABl MaTeMaTHYeCKOro|npodeccuoHanbHOM MaTepUajoB
aHaJIM3a U MOJIEIMPOBAHUS B|AEITEIbHOCTU ymeer
npogeccuoHaIbHON IPUMEHATH [TOJIyYE€HHBIE 3HAHUS 110 XUMUH NIpU
NeSITENIbHOCTH; W3Y4eHUM JIpYTMX JUCHUIUIMH, BBISBIISTDH
KOHKPETHOE XUMHYECKOE COAEpKAHME B
MPUKIATHBIX — 3a7adaX  MpoQeCcCHOHAIBHOU
JESATEIIBHOCTH
BJIaJieeT HABbIKAMH
uHpopManMeil o Ha3HAYeHUH U OO0JIACTIX
MIPUMEHEHUSI OCHOBHBIX XMMHUYECKUX BEIIECTB
Y UX COCIUHEHHUN.
OIIK-1 Crnoco6en |OI1K-1.3 IIpencraBnsier|3HaeT
MIPUMEHSATH buznueckuit (XMMUYECKHI ) | XUMUYEeCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
€CTECTBEHHOHAY4YHbIE u|mpouecc (siBIEHME),|CTpOCHUE u CBOICTBa COEIMHEHUH,
OOIIEeH)KEHEPHbIE 3HAHUS,|IPOTEKAIOMUNA  Ha  OOBEKTE|HCNONb3yeMbIX B  OOJIACTH  CTPOUTENIBHOMN
METOABl MaTeMaTHYeCKOro|npodeccuoHanbHOMI MIPOMBIIIJIEHHOCTH
aHaJIM3a U MOJIEIMPOBAHMS B|ACSITEIbHOCTH, BUJE ypaBHEHUs|ymMeeT
npogeccuoHaTbHON (1) BBISIBIISITH €CTECTBEHHO-HAYYHYIO CYIIHOCTh
NesITeNIbHOCTH; npooem, XapaKTepHbIX  JUId  JIaHHOU

npodeccnoHaNbHOM AeSITETbHOCTH

BJAJACET HABBIKAMUA

MIPUMEHEHUSI XUMUYECKUX 3HAHUMN J1JIs pEeLIeHUs
MOCTaBJICHHONM  3ajadd, B TOM  YHCIE
HarpaBJIE€HHOMN Ha COBEPILIEHCTBOBAHUE
MPOIIECCOB MPOEKTUPOBAHUS U CTPOUTEIBHOTO
MPOU3BOJICTBA




OIIK-1 Cnoco6en|OI1K-1.4 OcymecTBiseT BHIOOp|3HAET

MIPUMEHSTH (buzmIecKux u (wm)|ocHOBHBIE (PU3NYECKHIE U XUMUUECKHIE 3aKOHBI

€CTECTBCHHOHAYYHbBIC U|XUMHYECKHX  3aKOHOB  JUIsSI|yMeeT

OOIIeHH)KEHEPHbIE 3HAHUS, |peLICHUS 3aJlauyM|peniaTh 3aJa4y IpeaMeTHONH 001acTH, OTINYaTh

METOJIbl MaTeMaTU4YECKOTO|mpodeccnoHaTEHOMI ¢u3MuecKkn W XUMHUYECKHA  IMPOIIECCHI,

aHaJlM3a U MOJICIMPOBAHHUS B|AEITEIbHOCTH IpOTEKaoIue Ha 00beKTe MPOPecCHOHATBHON

npodeccnoHaTBEHOM NEeSTEIIbHOCTH

NesITeNIbHOCTH; BJIaJieeT HABbIKAMH
UCIIONb30BAaHUSl ~ MPUMEHEHUS  XUMHYECKHX
3HAHUW I PELICHUS NTOCTABJICHHOW 3a/1auu, B
TOM quclie HaIpPaBJICHHOM Ha
COBEPIIICHCTBOBAHUE MIPOIIECCOB
POEKTUPOBAHUS u CTPOUTEILHOTO
MIPOU3BOJICTBA

VK-1 Cnocoben|YK-1.1 OcyuiecTBisieT|3HaeT

OCYIIECTBIISTh MIOWCK,|CUCTEMHO-CTPYKTYPHBI  BBIOOD IepedeHbh OCHOBHBIX CIIPABOYHBIX MAaTEPHAJIOB,

KPpUTHYECKH  aHanmu3  U|MH(OPMALMOHHBIX pPecypcoB (B|TaOJHIl, CXEM 110 XUMUHU

CUHTE3 uHpopMaluy,|ToM uuciae B 1uppoBoil cpexe)(ymeer

MPUMEHSITh CUCTeMHBIH|UIsI ToMcKa WH(GOPMAalMK B|TOJIB30BATHCS, MOJNyYaTh CIPABOYHBIC TaHHBIC

MOAXOM  JUIS  PEIICHUS|COOTBETCTBUU C ITOCTABIICHHOW |M3 CIIPABOYHBIX MATEPHAIIOB, CXEM, TAOIIHI]

IIOCTAaBJICHHBIX 3a1a4

3amadyen

BJIaJieeT HAaBbIKaAMH

MOJIyYEHHS CIIPABOYHBIX JAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MAaTEpPHAIOB, CXEM, TaOIuI] u
uHOpMAIlMK O HAa3HAYCHUH ©  00JaCTsIX
MIPUMEHEHUS OCHOBHBIX XMMHUYECKHX BEIIECCTB
1 X COCTMHCHUH.

YK-1 CniocobeH
OCYIIECTBIIATh TIOUCK,
KPUTHYECKHH  aHanmu3 W
CUHTE3 nH(popMalu,
MIPUMEHSATh CHUCTEMHBII
MOIXOA  JUISi  pEIIeHHs

IIOCTAaBJICHHBIX 3aaa4

VK-1.2 BeisBnsier unpopmanuto,
3HAYUMYIO Ul TOCTaBJIEHHOU
3a/1a4u

3HaeT

3aKOHBI, 3aKOHOMEPHOCTH U IMIOHSATHUS XUMHUH, UX
MaTeMaTUYeCKUWd  ammapaT, CBOWCTBA U
CTPOEHUE HEOPTAHUYECKUX COEAUHEHHI

ymeeT

0000111aTh U UCTIOJIL30BaTh XUMUYECKUE 3aKOHBI
U CBOWCTBA XHMMHMUYECKHUX DJIEMEHTOB U WX
COCAUHEHUN Ui PEIICHUS TMOCTaBJICHHOU
3a/1a4u

BJIajieeT HABbIKAMH

Kak 0000meHus, Tak u auddepeHIanum
€CTeCTBEHHO-HAYYHBIX 3aKOHOB IS PEIICHUS
MOCTaBICHHOM 33724

VYK-2 CnocobeH onpeaemnsiTh
Kpyr 3aad B  paMKax
IIOCTAaBJIEHHOW  Lenu |
BbIOMpATh ONTHMAaJbHbIE
CIOcOOBl  MX  pelleHus,
HUCXONs W3 JEHUCTBYIOIIUX
IIPaBOBBIX HOPM,
UMEIOLIUXCS pPEecypcoB |
OrpaHUYECHUN

VK-2.4
110CJIEI0BATENBHOCTD
(anmropuT™m) pemeHus 3agadu

CocraBiser

3HaeT
MaTeMaTHIECCKUHN afrmapar Jjs  I[MPOBECACHUA
PAacuCToOB I10 pasacjiaM XuUMHUU

yMeeT
peliarth 3a7a4u MpeMEeTHON 00JIacTH, OTINYATh
buznvecku u XUMHAYECKUU npouecc,

IpoTeKarolye Ha 00beKTe npodheccHoHaIbHOM
JeSITeTbHOCTH

BJajieeT HABbIKAMH

W QITOPUTMaMH PEIICHHUs 3a]ad M0 OCHOBHBIM
(U3NKO-XMUMHYECKUM 3aKOHAM




3. Yka3aHue MecTa IUCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hannas npucummivHa (MOAysb) BiiItoueHa B bnok «ductummuuel, moxynu» b1.0.13 ocHoBHOIM
npodeccuoHaibHOW oOpazoBarenbHON mporpamMmbl 23.03.01 TexHONOTHS TPaHCHOPTHBIX TMPOIECCOB |
OTHOCHTCSI K 00513aTEIbHON YacTH y4eOHOTO TUIaHa.

JucuumimHa OTHOCHTCS K 0a30BOM 4YacTH MaTEeMaTHYeCKOrO0 W E€CTECTBEHHO-HAyyHOTo LHKIA U
OCHOBBIBACTCS HA 3HAHUSX, HABBIKAX M YMEHUSX, IPUOOPETECHHBIX B PE3yJIbTATE

OCBOEHHUSI XMMHUU (0a3uCHBIA YPOBEHb), (GU3MKKM MU MATEeMATUKH IPU TMOJYyYEHUH CPEIHEro oOIero
oOpa3oBaHMs. YCHEIIHOMY OCBOSHUIO JMCUUIUIMHBI COMYTCTBYET MApaJIeIbHOE H3ydeHUe (OU3UKU H
MaTEMaTHKHU KaKk 0a30BbIX €CTECTBEHHO-HAYYHbBIX TUCIUILINH.

st ycrieurHoro oCBOCHUS AUCIHUIUIMHBI CTYJICHT JOJIKEH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTENIbHbIE AaTOMHasi M MOJEKYyJspHas Macchbl, HOH, aJIOTPONMs, H30TONbl, XUMHUYECKasi CBS3b,
ANEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTECIICHb OKHCICHUS, MOJb, MOJSpPHAas Macca, MOJSIPHBIA 00BeM,
BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISPHOIO CTPOCHHMS, PACTBOPBI, AJIEKTPOJUT U HEDIEKTPOJIUT,
AIEKTPOJIUTUYECKAS TUCCOLUALINS, OKHUCIUTENIb U BOCCTAHOBHUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE, TEIIOBOM
3¢ deKT peakiuu, CKOpOCTb XUMHUYECKON peakIMy, KaTaan3, XMMUIeCKOe PaBHOBECHUE;

2. OCHOBHBIC 3aKOHBI XMMHH: COXPAaHEHHUSI MacCChl BEIIECTB, MOCTOSIHCTBA cocTaBa, [lepuoamueckuit
3aKOH,;

3. OCHOBHBIC TEOPUH XUMHH: XUMHUUECKOU CBSI3U, FIEKTPOIUTUUECKON AUCCOLHALINH;

4. BakHeWIIMEe BEIIECTBA U MaTepHallbl: OCHOBHBIE METAJUIbl U CIUIABBI, CEpHAsi, COJIIHAs, a30THAas U
YKCYCHAasl KUCJIOTHI; €TI0, aMMHUAK, MUHEPAJIbHBIC yI0OpEHUsI, METaH.

YMETh:

1. Ha3bIBaTh HEOPTAaHUYECKHE BEIIECTBA 110 «TPUBUAIBHOWY HIIM MEKTYHAPOIHON HOMEHKJIATYPE;

2. onpeAesaTh: BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKON CBS3HU B
COEAMHEHHUSX, 3aps]l MOHA, XapaKTEP CPEIbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX COEAUHEHHM, OKUCIUTEIb U
BOCCTaHOBHUTEJIb;

3. XapakTepu30BaTh: dJIEMEHTHI MaJIbIX TIEPUOJIOB MO UX MojokeHuro B [lepuoanueckoii cucteme J[.U.
MenpeneeBa; oOmye XUMHUYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEeIMHEHHH;

4. OOBICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOIY XUMHUUECKON CBI3U
(MOHHOM, KOBAJEHTHOM, METAJUTMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON pEaKIUu U TOJOXKCHHS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEUIIIMX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMH C HCIOJIH30BAHHUEM Pa3IHMUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMIOBIOTEPHBIE TEXHOJOTHH N7 00pabOTKU U mepenayu
XUMUYECKON WH(MOpMAIMM U €€ TPEJCTaBICHUS B Pa3IMYHBIX (PopMax; MPOBOAUTH KPUTHUUECKHIN aHAIM3
JIOCTOBEPHOCTU XUMHUYECKON

uH(OpMaIK, TOCTYMAOIIECH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

l. moaxomamu K OOBSCHEHUIO XHMHUYECKUX SIBJICHUH, MPOUCXOIAIIMX B MpHUpoAe, ObITY M Ha
MIPOU3BO/ICTBE;

2. METOAaMHM OIPECACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUYCCKHUX HpeBpaHleHI/Iﬁ B PAa3IMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

3. crmocobamu 6e30macHOro oOpalieHHsl ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, JIAOOPATOPHBIM
00opynOBaHUEM;

4. MeToJlaMU TPUTOTOBJIEHUS] PACTBOPOB 3a/IaHHON KOHIICHTPALIUH.

Ne Kon n HauMeHoBaHue HHIUKATOpa
ITocnenyromuye TUCIUITIIMHBL
/1 JIOCTHIKEHHUS KOMITETEHIINHA

1 [|MexaHuka XHUIKOCTH U rasa




2 |Okonorus OIIK-2.1, OIIK-2.6, [IK-5.4, YK-8.1

3 |be3omacHOCTh KU3HEACATEIBLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA AKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4ammMxcsl ¢ mpenojaBarejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarommXxcsi

Kypc
W3 Hux yacel Ha
Bun yuebHoit paboThl Beero MIPAKTHYECKYIO
Hacos TIOATOTOBKY 1
KonrakTHas padora 12 12
Jlexnmonnsie 3anstus (Jlek) 4 0 4
Jlaboparopusie 3ausTus (J1ad) 4 0 4
[paxTnueckue 3ausatus (Ip) 4 0 4
HNuas xonTakTHas padoTa, B TOM YHcJIe:
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOJBHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (c1avya 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KYpPCOBOM pabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHCYJIBTAIUS TIEPEe]] FK3aMEHOM U cJlavua dK3aMeHa)
Yacpl Ha KOHTPOJIb 4 4
CamocrostenbHas pa6ora (CP) 92 92
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacol:| 108 108
3a4eTHbIEe eIUHHUIbI: 3 3

5. Conep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPUPOBAaHHOEe MO pa3jaejaMm (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. TemaTH4eckuii MjaaH JUCIUTUIUHBI (MOIYIIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHJINKATOP
a
2. mexmun 113 JIP Bcero,
Ne Pa3zmenbl quctyIumHb > CP JOCTHKEHH
7 qac. o
W3 HUX Ha M3 HUX Ha M3 HUX Ha
MPaKTH- MIPaKTH- MPaKTH- KOMIICTCHIT
Bcero | deckyio | Bcero | weckyio | Bcero | weckyio 5051
moJaro- moAro- moJro-
TOBKY TOBKY TOBKY
L h paznen. ObmereopeTuuecKue
BOIIPOCHl XUMHUU




VK-1.1,
YK-1.2,
OO0mmereopeTHdeckne BOMPOCHI YK-2.4,
1.1, XUMUHA 1] 4 2 4 65 S OI1IK-1.1,
OIIK-1.3,
OIIK-1.4
2. |2 paznen. CrieunasnbHble
BOIPOCHI XUMHH
OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
2.1. |CneunansHbie BONpoCchl Xxumun | 1 2 27 29 VK-1.1,
YK-1.2,
YK-2.4
3. |3 paznen. Konrpoib
OIIK-1.1,
OIIK-1.3,
N OIIK-1.4,
3.1. |3auér 1 4 VK-1.1,
VK-1.2,
YK-2.4
5.1. Jlekuuu
Ne | HaumeHoBanue paznena .
. HaumeHoBaHHE U KpaTKOE COJICPIKAHUE JTCKITUI
n/n M TEMBI JIEKI[UH
CtpoeHHe aTOMa U CHCTEMAaTHKa XUMHUYECKHUX JJIEMEHTOB
OO0rmereopeTHIECKUE
1 CoBpeMeHHOE TIPEICTABJICHUE O CTPOCHUH aTOMa.
BOTIPOCET XHMHH CucreMaTrka XUMHYECKHX DJIEMEHTOB 110 CBOMCTBAM.
XuMHYecKas CBS3b U MEKMOJICKYIIIPHBIC B3aMOICHCTBHS
OO6mereopeTnvecKue .
1 OCHOBHBIC BHJIBI XUMHUECKOM CBS3U.
BOMPOCBI XUMUN Bnusaue tHia ¢BsI3W Ha CBOMCTBA BEIECTB.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasaciia

No o
won | ® TEeMBI TTPAKTUYECKUX HanmMeHnoBaHue 1 cofep:kaHne NPaKTHUYECKUX 3aHATUI
3aHATUN
OCHOBBI JIEKTPOXUMUU
Bo3HUKHOBEHME CKayka IIOTEHIMAjda Ha IIOBEPXHOCTH pasjeiia MEexXIy
METaJIOM B pacTBOpoM. Boopoausriii anekrpoa. CTaHgapTHBIE SJIEKTPOIHBIC
noTeHuuansl. YpaBHeHue HepHcera. P akTHBHOCTH METaioB. XUMUYECKUE
OO01mereopeTnieckme o
1 CBOMCTBA METAJIOB.
BOIIPOCHI XUMUH o
['anpBaHWYEeCKUE SJIEMEHTHI. YCTpoHCTBO aneMeHTa [anwmdns — SxoOwu.
Pacuer D]IC.
Onpeznenenre KaTOAHBIX M AHOJHBIX TMPOLECCOB TPH  DIIEKTPOIU3E,
onpeAesieHue MPOAYKTOB AJIEKTPOIn3a, 3aKoH Dapajes.
Koppo3zus MerannoB. MeTosl 3alUThl OT KOPPO3UH.
CrnenuanbsHble BOIPOCHI
2 OcHOBHbBIE BHUIBl KOPPO3UM METAJUIOB, METOABl 3aIUTHl U CHUXKEHUS

XUMHNHU

CKOPOCTH KOPPO3HH.

5.3. JJaboparopHsble pabOThI

HaunmenoBanue paznena

No
/r | TEMBI 1ab0paTOPHBIX HaumeHnoBanue u conepsxkanue 1abopaTOpHBIX padoT
paboT
1 Oo6mereoperndeckue |Knaccudukaius HeOpraHUYECKUX COCTUHCHHIA.

BOIIPOCHI XMMHH




N3ydeHune CBOKWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHUM.

Ob6mereopeTHvecKre
BOHpOCBI XUMHUHN

XUMHS METAIIOB
N3ydyenne peakuuid B3aUMOAECHCTBUS METAJUIOB C BOJOH, KHUCJIOTaMHU,

meJa0o4aMH.

5.4. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumeHnoBanue paszaena N
ConeprkaHre caMOCTOSTEILHON paboThI
/1 IUCIUAIINHBI X TEMBI
CTpoeHue aToMa U CUCTEeMaTHKa XMMUYECKUX JJIEMEHTOB
OO6mereopeTHIecKre N N o
1 PaGota ¢ OCHOBHOW ¥ JIONMOJIHUTENBLHOM JUTEpaTypol. BeimosHeHue
BOIPOCHI XUMUU o .
JnoMaiHux 3aganuid. [lonrotoBka k 3a4€Ty.
XuMHYecKasi CBA3b U MEKMOJICKYJISIPHbIE B3aUMOICHCTBHUSI.
Oo0mereopeTnyueckue o . .
1 PaGota ¢ OCHOBHOW | JIONMOJIHUTEIBLHON JIMTEpaTypol. BeimosHeHue
BOIPOCHI XUMHUHU N ..
nomamHux 3aaanuil. [loaroroska k 3a4€ry.
OCHOBHBIE 3aKOHBI U ITIOHATHS XUMUH
Ob6mereopeTHdecKre . . o
1 PaGota ¢ OCHOBHOW ¥ [OMOJHHUTEIBHOW JHUTEpaTypod. BrimonHeHue
BOIIPOCHI XUMHUH N .
JomamHux 3aaanuil. [logroroBka k 3auéry.
Kiaccudukanmst HEOpraHM4eCKuX CoeqMHEHUN
1 O6mereopernueckue (Odopmiaenne oruéra mo abopaTopHOl pabore, paboTa ¢ OCHOBHOW H
BOIIPOCHI XUMUH JIONIOJTHUTEIILHOM ~ JIUTEpaTypol.  BpIloaHEHHE  JOMAIIHUX — 3aJlaHHi.
[ToaroroBka k 3auéry.
DHepreTuKa XUMHUYECKUX PeaKIui
Ob6mereopeTHdecKre . . o
1 PaGota ¢ OCHOBHOW ¥ [IONOJIHUTEIBHOW JHUTEpaTypol. BreimosHeHue
BOIIPOCHI XUMHUH o .
JomamHux 3aaanuil. [logroroBka k 3auéry.
XuMuyeckass KHHETHKA U PaBHOBECHE
Ob6mereopeTHdecKre N . o
1 PaGota ¢ OCHOBHOW ¥ JIONMOJIHUTENHLHOW JHUTEpaTypol. BreimonHeHue
BOIPOCH XUMHUH o .
JomamHux 3aaanuil. [loaroroBka k 3auéry.
PacTBOpBI 1 CBOMCTBAa pacCTBOPOB
Ob6mereopeTuyeckre . . .
1 PaGora ¢ OCHOBHOW H JOMOJHUTENBHONH IUTEpaTypoil. BrimomHeHue
BOIIPOCHI XUMHUH N .
nomanrHux 3aaanuil. [loaroroska k 3a4éry.
OKHUCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHHI
Ob6mereopeTuyeckue . o .
1 PaGora ¢ OCHOBHOW H JOMOJHUTENBHONH IUTEpaTypoil. BrimomHeHue
BOIIPOCHI XUMHUH N .
nomanrHux 3agaanuil. [loaroroBka k 3a4€ry.
XUMHUS METAIIIOB
1 O6miereopernyeckue  |Odopmiaenne oT4€TOB Mo 1abOPaTOPHBIM paboTar, paboTa ¢ OCHOBHOW M
BOIIPOCHI XUMHUH JIOIIOJTHUTENIBHOM ~ JINTEPATYpOd.  BbIlTONHEHHEe  AOMAIIHUX  3aJaHUM.
[ToaroroBka K 3auéry.
OCHOBBI JIEKTPOXUMUU. [ aIbBAaHNYECKHUE SJTIEMEHTHI.
Ob6mereopeTudeckre N N o
1 PaGora ¢ OCHOBHOW © JOMONHUTEIBHOW JUTEpaTypoil. BrimonHeHue
BOIIPOCHI XUMHUH N .
nomanrHuXx 3agaaaui. [loaroroska k 3a4éry.
5 CnenmansHble Bonpockl |Kopposus MeTanios. MeTopl 3a1UThl OT KOPPO3HH
XUMHH Pemenue 3amgay, moaroToBKa K 3a4€Ty.
2 CHC]_IHa_]‘[]},HBIe BOIIPOCHI OCHOBEI OpPaHHqCCKOﬁ XUMHU U XUMHUH T1OJIUMCPOB.
XUMUH [ToaroroBka K 3auéry.
) CrienuanbHble BOIPOCH | XUMHYECKUE TIPOLECCHI B BSUKYIMX CTPOMTENBHBIX MaTepHaliax
XUMUH [ToaroroBka K 3auéry.
XUMHYECKUE MPOLIECCHI B BXKYIINX CTPOUTENIbHBIX MaTepuanax
CrnenmanbHble BOIIPOCHI . . N
2 PaGota ¢ OCHOBHOW © [IOMOJHUTENHHON JHTEpaTypoil. BeimomHeHue

XUMHNHU

JoMaiHux 3agaHuid. [loarotoBka k 3a4€Ty.




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

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHOW CaMOCTOSTEIFHON paboTe cTyneHTa. [ yCIenHOro OCBOCGHHS TEOPETUYECKOr0 Marepuaa,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHUH M HAaBBIKOB Ba)KHA peryispHas paboTa ¢ KOHCIIEKTOM JIeKInH (00paboTka
TEKCTa); TOBTOpHas paboTra Hajx ydeOHBIM MarepuasoM (y4eOHHMKA, NEPBOMCTOYHHKA, OTIOJHUTEIHLHON
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHre 3a1ad M YNpakKHeHUH MO0 o0pasily; peuieHHue BapHaTUBHBIX
3a1a4 W ynpaxHeHHH; Ecim camMoCTOSTENbHO HE ypaeTcs pa3o0parbCsi B Marepualie, HeoOXOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBATEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTU3UPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX U J1a0OpaTOPHBIX 3aHATUMN, MPEAINoJararlimx
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 ce0s M3yYEHHE TEOPETHYECKUX BOMPOCOB AMCUMUIUIMHBI, MOJTOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

Jl1s ycrenHoro ocBO€HUsl IUCUUIUIMHBI HE00XOAMMO IOCEIIaTh BCE 3aHSTUS, T.K. JHOOOH MpOIyCcK
3aHATUS OCJIOXKHSET OCBOGHME mpenMmera. Ha mpakTudeckux M 1a0OpaTOpHBIX 3aHATUSAX 3aKperisercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
oyHOH (opmbl 00ydeHus. lIpm TMOATOTOBKE K MPAKTHYECKUM M JIAOOPATOPHBIM 3aHATHAM M B paMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IPAaKTUYECKHE 3aJaHusl B paMKax HM3y4aeMoil TeMbl, 3) O3HAKOMHUTbCS C METOJUYECKUMH YKa3aHUAMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHoYHbIe MATEPHAJIBI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJSI YCHEeBAEMOCTH M NPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMI ¢ yKa3aHUEM 3TaIloB UX (YOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIINHBI

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

/1 (Momyms) KOMITETEHIHH cpencTaa

VYK-1.1, YK-1.2, YK-2.4, [YcTHBI ompoc, TecTsl,

1 [OOGmereopernyeckue BOMPOCH XUMUU OIIK-1.1, OTTK-1.3, OTTK-1.4 |pemere sanau

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

2 |CneunaibHbie BONPOCH! XHMHH VK-1.1, VK-1.2, VK-2.4  |3anau, TecTs.

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 ¥ HaBBIKOB | (WJIK) ONBITA TIPO(ECCHOHATFHON AEITeTbHOCTH, XapaKTePU3YIOITIX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€ra MO AMCHUIUIMHE TMPEIINONaraeT BHINIOJHEHHE JBYX aTTECTAllMOHHBIX PadOT 3a
CEMECTp ISl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOpa Aoctwkenus komnerennuii 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 BEIIEeCTB, IKBUBAJICHT, KHHETHKA XUMUYECKUX PEaKuil

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

Bapuant 3amanmii 1 ATtectarinoHHON paboTsl Nel

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

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.

Ned4. Bo ckonbko pa3 M3MEHHUTCS CKOpocTh peakiuu npu 50°C, ecnu mpu AeHCTBUM KaTanu3aTropa
sHeprus aktuBauuu ymenbuiaercs ¢ 70 kIx no 50 kJ{x?

Ne5. 3anucarh auMcconManuio BELIECTB: TUAPOKCH] HATpUs, CEPOBOJOPOJHAs KUCIOTa, XJIOPUJI
AMIOMUHUS, TUAPOKAPOOHAT HATPUsS, TUAPOKCOXJIOPHA ATIOMHHHUS, TUAPOKCHI amMMoHus. J[ms craleix
3JIEKTPOJIMTOB 3alIUCaTh BHIPAXKEHNUE KOHCTAHThI JUCCOLUAIINN

BapuanT 3aganuii 1uist ATTecTaliuoOHHOM padboThl Ne2

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

Ne2. TloaBepratotcst i THAPOIM3Y pacTBopsl cieayromnmx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHUS T'MIPOJIN3a COOTBETCTBYIOIINX COJEH.

Ne3. PaccTaButh K03 (HUIMEHTH B YPABHEHUSIX PEAKIIMl METOI0M dJIEKTPOHHOTO Oatanca. CoCTaBUTh
AJIEKTPOHHBIE ypaBHEHHUA. /ISl KaXI0M peaklMy yKa3aTbh, KAKOE BEIIECTBO SABJIETCS OKHUCIUTENEM, KaKOe —
BOCCTAaHOBUTEJIEM; KAKO€ BEILIECTBO OKUCISETCS, KAKOE BOCCTAaHABIMBAETCS.

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

Ned4. Bpruucnute 3JIC rajbBaHMUYECKOTO 3JIEMEHTA, COCTOSLIET0 W3 IUIACTUH KaJMHsS M MAarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couyieii ¢ kouueHtpanuei [Cd2+]=[Mg2+]=0,1 moab/m. CocTaBUTh CXeMy
AIIEMEHTa, HAITUCATh YPaBHEHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyto maccy Ca(OH)2 Hy»xHO 106aBUTH K 50 71 BOJIBI, YTOOBI YCTPAHUTH KAPOOHATHYIO )KECTKOCTH,
paBHYIO 5,8 MMOIIB/1?

7.3. Cucrema OLIEHHBaHMS PE3yJIbTaTOB OOy4YEHUS MO AUCHMILIUHE (MOIYJIO) MpPH MPOBEACHUHM TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHIOBAaHHOM paboyeii MporpaMMoi o TUCIUTUIHHE (MOJIYJIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJICeT HAaBBIKAMH CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MTPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BIaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUTMHBI, YMEHUE €TO0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
POrpaMMoOil o AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHIICTIIUAX U HAITPABIICHHIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

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

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHIIMHE, YMEHHE €0 HCII0JIb30BaTh 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;

- CPEeIHUI ypOBEHb CHOPMHUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpaMme
KOMIICTCHITN;

- 6e3 3aTpyJHEeHU BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHU;

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




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

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

- UCMOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIEIIUAX U HAMPABICHUSX 10
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 IIPENOIABATENsl HA IPAKTUUECKHUX 3aHATHUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIBHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 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 TEPMHUHOJIOTHIO;
- 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
NESTEIbHOCTH,  XapaKTepU3YIOLUX AJTanbl  (OpMHpPOBAHUS  KOMIIETEHUIMH B  IPOLECCE OCBOEHUS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): Ha3BaHUs1, OCHOBHbIE XUMUYECKHUE CBOMCTBA.

2. Crpoenue atoma. KBantoBble uncna: o003HaueHue, (Gu3nuecKuit CMbICI.

3. Hpunmun IMaynu. IpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHe 37IEKTPOHHBIX 000JI0YEK
aTOMOB.

4. llepunoauyeckuii 3aKoH u nepuoandeckas tadbnuna J[. . Menneneesa.

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

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CKkopocTh XUMHUECKUX peakinidi. OCHOBHBIE (PAKTOPBI, BIMIIOIINE HA CKOPOCTh PEAKLIUH.

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 KWHETUKH XUMHUUECKUX PEaKIfil: BO3AEHCTBHE TEMIIEPAaTyphl HA CKOPOCTh
peakmuu, [IpaBuio Bant-I'odda, ypaBuenne Appennyca. Kataauzaropsl: onpeneneHue, IpUHIAN ISHCTBHS Ha
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUSI, 3aIIMCh KOHCTAHTY PAaBHOBECHS B 001IIEM




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

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

13. Dnekrponutuyeckas aucconnanus. CHIbHBIE U CJIA0bIe AJIEKTPOJIUTHL ONpEAeTICHUE, PUMEPHIL.
Crenenb W KOHCTaHTa aucconanuu. CMENeHHMe XUMHUYECKOTO PaBHOBECHS IPH JHUCCOIUANUU (BJIMSTHUE
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. Nonnoe mpousBeacHUE BOAbl. BomopoaHbli MmokazaTenb cpenbl. Pacyer pH cuUabHBIX M claObIx
3IEKTPOJIUTOB.

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

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

16. JlucniepcHbIE CUCTEMBI, UX KJIacCHU(UKAIHS, CTPOSHUE MHIICIUTHI.

17. Obmue Gpu3nvecKkue 1 XUMUYECKUE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETANIaMH, BOJIOM,
kuciotamu, kuciaotamu-okucautensimu: HNO3 pa36, HNO3 konn, H2SO4 konir). DAeKTpOXUMHYECKHHA Psif
HaIPsDKEHUS METaJLIOB.

18. 'anpBaHUUYECKUI 37IEMEHT: MPUHILIMI PAaOOThI, TPOLIECCHI HA KATOJIE, MPOLIECCHl HA AaHOJIE, OTIIMYUE OT
AJIeKTpoJiM3a. YpaBHeHHe HepHcTa — BhIUMCIICHUE MOTEHIMANA s 3JekTpoaa. CTaHAapTHBIN 3JIEKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DnekTponus: ompeaeileHrue, OTIMYME OT TaJlbBAHUYECKOTO AJIEMEHTA. DJIEKTPOJIU3 BOJBI, COJICH,
KHCJIOT U OCHOBaHMi. 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 TPUPOAHBIC COCAMHEHUS KabIlMs, BO3IYIIHBIE M THIPABIMYECCKUE BSIKYIINC
CTPOUTEIBHBIE MAaTEPUAJIBI - IPOLIECCHI ITPH UX MOJTYYECHUU U TBEPACHUHU.

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

7.4.2. [lpakTryeckue 3aaHus )15 TIPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJarOIIUXCsI
[MpakTrueckue 3aJaHust Ui MPOMEKYTOYHOH arTecTanuu pasmemnieHsl o aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MIPEYCMOTPEHBI

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

ITpouenypa mnpoBeAcHHs NPOMEKYTOYHOM AaTTECTAllMM M TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH
perJaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
MpUBEJEeHa B I1. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIETO0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.

[TpomerxyTouHas arTecTanus Mo AUCHUILUIMHE TPOBOIUTCS B (hopMe 3aueTa.

3aueT MPOBOJUTCS C YUETOM PE3YIbTATOB TEKVYILEr0 KOHTPOJISI B CEMECTDPE.

7.6. Kpurepuu oneHUBaHUs CPOPMUPOBAHHOCTH KOMIETEHIIMN MTPH MPOBEIEHUU MPOMEXKYTOUYHON aTTECTALIUU

YDOBCHB OCBOCHUS M OLICHKA

e — OneHka OneHka
PHTEp «HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OLiEHKa «XOpPOIIO» O11eHKa «OTIUYHO)
OLICHUBAHMUS
HO» oy
«HE 3a4YTEHO «3aYTEHO)




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

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

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

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHBIE,
BCECTOPOHHHUE. Y MEHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEUIHO TPUMEHSIOTCS
(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,
MIPaKTUYECKOIO YpOBEHb BBICOKAsl aJallITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOT0 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 | apryMEHTHPOBAHHbIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOTPAMMHOIO
MIPUHITATTAATIEHBIE Ha OCHOBHbIE o0bema MaTrepuana;
OLIMOKM IPU OTBETE Ha| BONPOCHI, OLIHMOKH B IPOrPaMMHOTO -[I0JTHOE TIOHNMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHUM,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBA3b | pamMKax 00CyXkIaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
po0JIeMbl U OOBSCHSATH CBA3b
TEHJICHLIUU MPaKTUKU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U NIOCJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aJaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI OK3aMEHaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MIPABWJIBHO BBITTOTHUI
3aanus ouera MPaKTHUYECKOE MPaKTHUYECKOE MPaKTUYECKOE 3a/IaHNE
oOy4aroruiics 3a7aHue ouera ¢ 3a7aHue ouera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOIBIINMH OTJINYHBIEC YMEHUSI B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOI'O
YPOBEHb YMEHUH. Honyckarores [Tokazan xopomme | ydeOHOrO MaTepuania.
[IpakTnueckue OIINOKHU B yMeHHus B pamKkax | Penraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAKTHUYECKUE 3aJaHUs
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JOTIOJTHUTEIbHBIC
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHATEIbHBIX JIOTIOJTHUTEIIbHBIC HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTYILIEHO MHOT'O OTBeTui1 Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JOTIOTHUTEIBHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHIE 3HAHUS
BBITIOJIHCHHUS 33JJaHUM. | BBIOOPY METOIUKH CTaHJapTHYIO JUTSL BEIOOpa METOIUKHU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/I1aHU.
OLIMOKH TIpH 3a/1aHHM. BBIIIOJTHEHHUS He nonyckaer omun6ox
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylIaIINUe JOTUKY | 1pu BeimoaHeHun | Jlomyckaer ommOKu 3a/laHu.
pelieHus 3a1ad. 3a/laHU, HApYILIEHUs | TP BBIIOJHEHUU CamocrosiTensHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIEHUs 3a/laHul, He aHATN3UPYET
BBIBOJIBI. 3azay. Hapylarouue pe3ynbTaThl
BIIa/ICHUE He moxeT o6ocHOBaThH UcnbiTeiBaeT JIOTUKY PEIICHUS] | BBIMOJHEHUS 3a/IaHUM.
HaBBIKAMU AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBOJIbI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pelieHus 3a1a4u.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3aJaHUMN.

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 o0yueHus (3HaHUs, YMEHUsI, BIIaJIeHHEe HaBbIKaMU ).

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

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY»/«3aUTEHOY» BBICTABIISETCS, €CITU CpeHee apu(hMEeTHIECKOe HAXOJUTCS B
uHTEpBaie ot 2,5 1o 3.,4.

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



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecreyeHue TUCHUIIMHBI (MO1YJIAA)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

KommuectBo
AK3EMILISIPOB/AIEKTP
oHHBINA aapec DBC

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

OcHoBHAasl JIUTEPATYpPA

I'munka H. J1., I[Tonikos B. A., ba6bkos A. B., O6miast xumus B 2 T. Tom 2, Mocksa: | https://urait.ru/bcode/

! FOpaiit, 2020 451562
9 I'munka H. J1., [Tonikos B. A., ba6bkos 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., Auapeesa H. A., banemakoB M. /1., 'onuaposa U. B., nuuk B.
1 |B., Muponos A. M., Muponos /[. A., ITaBnos A. 1., Yxuna A. B., Xanuna O. M., OBC
Xumust, CI16., 2013

Obyyaromuecs u3 ynciaa nHBaIM0B 1 mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pECypcaMu B (JOpPMax, aJaliTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBBS.

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

HaumenoBanue pecypca cetu «/IHTEpHET» DIEeKTPOHHBIN azipec pecypca
https://moodle.spbgasu.ru/course/view.p
O6mras xumus s crynentos CII6IACY 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 CTPOUTCIILCTBE 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 HeopraHndyeckass Xumusi: YueOHuk. — 8 -e )
nu3., crep. - CII0.: M3parensctBo «Jlanp»,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. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

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
npezesiax poccuiickoi yactu cetu Internet u BkiIIOYaeT OTEUECTBEHHbBIE U
3apyOexkHble THOOPMAIIMOHHBIE PECYPCHI IO XUMUU




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

CIIo'ACY
Poccuiickast rocygapcTBeHHas OHOIHOTEKA WWW.rsl.ru

Hayunas 3JIEKTPOHHAs
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 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": 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 ¥ moMerieHuii| OcCHaIEHHOCTh 000PYIOBaHUEM M TEXHUYECKUMU
IUISL CAMOCTOSITEIIBHOM pabOoThI cpelcTBaMu OOyueHus

Becer nmaGopatopusie 1100. Becsl maGopaTopHble
BJITD-2200 I'. pH-merp CHECKER (c noBepkoit), CH,
HANNA-98103. pH-merp- w™wumBoasT™MeT p pH
-150MU. AxBamuctumisatr op AJlDa-4-. Acnupatop
AM-5M. Becoi GR-120. Becnbl 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. [leusr mydensnas 31CHOJI-

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

[lIkad BHITSHKHOM C MOABOAOM BOABL. MarauTHas
Memanka I19-0319. Marautnas Memanka I19-6100.

MaruuTtHas wmemanka [I26110 ¢ momorpeBom
1 768 A8 NN20




YueOHast aynuTOpHsl Ui TPOBEACHUS  3aHATUN
JEKIUOHHOTO THUMA, KOMIUIEKT MYJIbTHMEIUNHOTO

BaHUs Il HAJIBHBIN KOMIIBIOT
40. VYdueOHbIC ayaWTOpUHM [ TPOBEICHUS obopyzno N (mepco 0 toTep,
y MYJbTUMEANHHBIA  TIPOSKTOP, IKPaH, ayJIno-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,
YCTaHOBKAa TUTPOBAJIbHAs, CEKYHIOMED, JIAOOPAaTOPHBIN
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHWUTHBIC MEIIAJIKH,
Bechl  Jaboparopuble: BJITD 2200, BJIT-1100,
BJITD-150, mneus wmydeapnas 3 a1 CHOJI-3/11,
CYIIHJIbHBIN mkad NOL 24/200, pH-
METP-MWUINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, TICUXPOMETP, MOHOMETPHUUYECKUN
n3Mepurensb «Craryc-2y», c4éTdrnk adpouHoB «Cardupy
XuMuyeckasi mnocyna (IpoOHpPKH, MITATHUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, TMHIIETKH, INTATUBHI JJISI IPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u TJIAKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKHUX OSJEMEHTOB
AN .MenneneeBa, Tabnuuia pacTBOPUMOCTH B BOJE
BOKHEUIIMX  colel W ruapokcuaoB, CreneHb
JUCCOIMAIINN KHCJIOT ,IIeJIoued ™ cojieil B BOJHBIX
pacTBopax, [Ipou3BeneHne pacTBOPUMOCTH HEKOTOPBIX
HekoTopeix BemectB mnpu 180 C, KoHcTaHThI
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXeMa BOAOPOIHOTO
anektpona, Psn wanpsokeHus meramioB. HopmanbHble
(cTaHgapTHBIC) STEKTPOJHBIC MOTEHIHANBI, XUMHUUECKHE
CBOICTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pylLlIeHus Kele3a

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

ITomemenue 1A CaMOCTOSITEILHON paboThI
(KOMIIBIOTEPHBIN KJ1acc):

[IK-12 mT. (cuctemHbIid OJIOK, MOHUTOpP, KJIaBUATYypa,
MBIIIb)  C  YCTAHOBJIEHHBIM  MYJbTUMEIUIHBIM
obopynmoBanueM (TIPOEKTOp, OSKpaH, 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 WHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHUAJIbHBIC YCIIOBUA IJIA IMOJTYYCHUA O6p3.30BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
23.03.01 TexHomorus TpaHCIOPTHHIX TporeccoB (mpuka3z MunoOpHayku Poccun ot 07.08.2020 Ne 911).

ITporpammMy coctaBu:
CT. IIpeno., K.X.H. [TonsxoB Makcum CepreeBuy
JIOLIEHT, K.T.H. [1aBnoB Anekcanap MBaHoBu4

[Tporpamma oOCyx/ieHa 1 peKOMEHI0BaHa Ha 3aceqanuu kadeapbl CTpouTenbHONU GU3NKU U XUMHU
07.06.2021, nmpotokon Ne 6
3aBenytomuii kadeapoii k.¢p-m. H. M.H. bapames

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

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