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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
Lenu ocBOeHMSI TUCHUTUIUHBIL:
MOJIy4eHUe 3HaHUH M0 XUMHUHU, 00ecrieunBarollell OCHOBY MOATOTOBKH OakajiaBpa, JOCTaTOYHOM JUIs

pelieHus

ITPOU3BOJICTBEHHO-TEXHOJIOITMUECKHUX, OPTaHU3alMOHHO-YIIPaBICHUYCCKHUX, HAYIHO-
UCCIICIOBATEILCKUX M MPOCKTHBIX 3a/1a4
3amayn IUCIUILIAHEI:

N3yuenue:

1. COBPECMCHHEIX HpeILCTaBJIeHI/If/'I O CTPOCHHH BCIICCTBA, O 3aBUCHMMOCTHU CTPOCHUA U
CBOMCTB BC€HICCTB OT ITOJOKCHUA COCTABJIAIOIIUX UX 59JICMCHTOB B Hepnozmqecxoﬁ
CUCTCMC M XapaKTepa XHUMHUYCCKOU CBSI3H INPpUMCHUTCIIBHO K 3aja4aM XHUMHYICCKOMN

TEXHOJIOTHUH;

2. MPUPOIBl XUMHUYECKUX PEAKINi, UCTIIOJIb3yEeMbIX B IPOU3BOICTBE XUMHYECKUX BEIIECTB U
MaTepHaIOB, KHHETUYECKOTO U TEPMOIMHAMUYECKOTO ITOIX0/I0B K ONMUCAHUI0 XUMUYECKHX MTPOIIECCOB C
IEJIbI0 ONTUMHU3AIUHN YCIIOBUN WX

MPaKTUYECKON pean3alinu;

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCAMHEHU U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCHMOCTH OT ITOJIO’KEHHUS COCTABJISAIONINX UX 3JIeMEeHTOB B [lepunoanueckoii cucreme;

4.  COBpPEMEHHBIX

MaTCpPUAJIOBCACHUA.

TCHJEHIIUHA  pa3BUTHSA

HGOpFaHH‘ICCKOﬁ

XUMHNHU n HCOPraHUu4CCKOro

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI MO AMCIHUIINHE (MOYJII0), COOTHECEHHBIX C
HHAUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydIeHUs 110
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33791
CTPOUTENIBHOM OTpaciy,
UCTIONB3YS TEOPHIO U
METO/TBI
byHIaMeHTalIbHBIX HAyK

OIIK-1.1 BeisBisieT u
Kiaccuuiupyer pusndecKkue
Y XUMHUYECKH TPOIIECCHI,
MPOTEKAIOIINX Ha 00BEKTE
npodeCcCHOHATBHON
JESITEIbHOCTH

3HaeT

XUMUYECKYI0  TEPMHHOJIOTHIO, CBOICTBa
XUMHUYECKUX D3JIEMEHTOB W HMX COCIMHCHHM,
COCTaBJISIFOLIIAX OCHOBY CTPOUTEITBHBIX
MatepuayioB. ECTECTBEHHOHAYYHYIO CYIIIHOCTb
npo0Jem, BO3HUKAIOIIHNX B xoje
PO eCCHOHAIBHON IESITEIbHOCTH

OCHOBHBIE XHUMHUUYECKHE SIBJICHUSA, 3aKOHBI U
TEOPUHU KJIACCUYECKOW U COBPEMEHHON XUMUH,
OCHOBHBIC TOJIOKEHUSI M PACUYETHBIE METObI

€CTECTBEHHO-HAyYHBIX JUCIHILINH, Ha
KOTOPBIX 6azupyercs U3y4yeHue
pohecCHOHANBHBIX TUCITUTUINH

yMeer

BBISIBJIAITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTb
npobiieM,  XapakTepHBIX A JIAaHHOU

PO eCCUOHAIBHOMN eI TEILHOCTH

MPUMEHSTH MTOJTYYEHHBIE 3HAHUA 110 XUMHUU ITPU
W3YYEHUU JPYTrUX JHUCIUIUIMH, BBISIBISATH
KOHKPETHOE XUMHUYECKOE COJIEpKAaHUE B
NPUKIAIHBIX  33aJa4ax  1podecCHOoHaTbHOU
NeITeTLHOCTH

BJajeeT

nHpopMmalneld O Ha3HAYCHWH | 00JacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUYECKHUX BEIIECTB
1 X COCTUHEHUN.




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

JanHas qucruruinHa (Moyiib) BKirodeHa B biok «/{uctuummuael, moxynu» b1.0.13 ocHOBHOM
npodeccuoHanbHON 06pa3zoBarenbHOl porpammel 08.05.01 CTpouTeNbCTBO YHUKAIBHBIX 3JJaHUN U
COOPY>KEHHI M OTHOCHUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.

JlucuuIinHa OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHIECKOTO U €CTECTBEHHO-HAYYHOTO ITUKJIA U
OCHOBBIBAETCS HA 3HAHUSX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B pE3y/IbTaTe

ocBoeHUs XuMuH (0a3UCHBINA YPOBEHB ), GU3HKH U MATEMATHKU TIPU TIOTyYEHUU CPEIHETO 00IIero
oOpa3oBaHus. Y CIIEITHOMY OCBOCHHIO IUCIIUTUTHHEI COMTYTCTBYET MapaJlieIbHOE U3ydeHUEe PU3UKH U
MaTEeMaTHKHU KaK 0a30BBbIX €CTECTBEHHO-HAYYHBIX TUCITUTLINH.

JI71s ycrenrHoro OCBOCHHS IUCHUILIUHBI CTYJIEHT JOJIKEH

3HaTh:

1. BakHEMIIINE XUMUYECKUE MMOHATHS: BEIIECTBO, XUMUYECKUM PJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsI U MOJIEKYJISIpPHAsI MacChl, MOH, AJJIOTPOIUSI, U30TOMbI, XUMUYECKasl CBSI3b,
ANEKTPOOTPUILIATEIBHOCTD, BAJICHTHOCTh, CTETICHb OKUCIICHHS], MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00bEM,
BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPBI, SJEKTPOJIUT U HEAJIEKTPOIIUT,
ANEKTPOIUTUYECKAS TUCCOIUAIUS, OKUCITUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE,
TEIIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUIECKON PEaKIIUH, KaTallu3, XHMHUECKOE PAaBHOBECHCE,

2. OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUsI MacChl BEIIECTB, OCTOSIHCTBA cocTaBa, [lepuoanueckuit
3aKOH;

3. OCHOBHBIC TEOPUHU XUMHH: XUMHUYECKOU CBSI3U, AIEKTPOIUTUUECKON AUCCOLMALINH;

4. BaXHEHIIIME BEIIECTBA U MaTEpHUAJIbl: OCHOBHBIC METAJIIbI U CIUIABBI, CEpHAsl, COJIsTHAs, a30THAS U
YKCYCHAasi KHCJIOTHBI; II€JI0UH, aMMUAK, MUHEPAJIbHBIE yIOOPEHUsI, METaH.

YMETh:
1. Ha3bIBaTh HEOPTaHUYECKHE BEIECTBA 10 «TPUBUATBHONY» UM MEKIYHAPOTHON HOMEHKIATYPE;

2. ONpeneNATh: BAICHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, TUIl XUMHUYECKOU
CBSI3M B COCIMHEHUSX, 3apsA]l MOHA, XapaKTeP Cpellbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COCIUHEHU,
OKHUCJIUTEIb U BOCCTAHOBUTEIb;

3. XapaKTepU30BaTh: 3JEMEHTHI MaJIbIX IEPUOOB 10 UX MOJI0XKeHUIO0 B [leproanueckont cucreme
JI.. MenpeneeBa; oOlrie XMMUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN;

4. 00BACHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOECHMS; IPUPOAY XUMHUUYECKOM
CBSI3M (MOHHOM, KOBAJIGHTHOM, METAJITTINYECKOH ), 3aBUCMOCTh CKOPOCTH XUMHUYECKON PEaKINK 1
MOJIO’KEHUSI XMMUUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB:

5. BBIIOJIHATh XUMHYECKUI IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB;

6. IPOBOAMUTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HHPOPMAIH C HCIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HAY4YHO-TIOMYJISPHBIX U3JaHUN, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncronb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iiepeaadn
XUMHUYECKON MHPOpPMAIIUH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (POpMax; MPOBOJIUTh KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMalINHY, TOCTYNAONIEN U3 Pa3HbIX HICTOYHHUKOB.

BJIAJICTh:

1. moaxomaMu K 00BACHEHHIO XUMUYCCKUX SBJICHUH, IIPOMCXOIAIINX B IPHPO/IE, OBITY U Ha
IIPOM3BO/ICTBE;

2. METOIaMH OIpeIeICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHUX MPEBPAICHUI B Pa3IMYHBIX
YCIOBHUAX M OILICHKH MX IOCJICICTBHUIL;

3. cnocobamu 6e30mMacHOr0 00paIleHus ¢ TOPIOYUMU U TOKCHYHBIMH BEIECTBAMH, J1a00PaTOPHBIM
000opyI0BaHUEM;

4. MeTo1aMU TIPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAI[UH.

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JIOCTH>KEHUS] KOMITETEHLIUN




1 |Be3omacHOCTE XU3HEAEATEILHOCTH

OIIK-6.8, OIIK-9.4, OIIK-9.5, VK-
8.1, YK-8.2, YK-8.3, YK-8.4

2 | CtpourenbHble MaTepraisl. YacTp 2

OIIK-3.4, OIIK-3.12

3 BBICOKOHpOLIHBIe KOHCTPYKIIMOHHBIC MaTCpHUaJlbl

I1K-1.7

4 | Xenez00eToHHBIE U KAMEHHBIE KOHCTPYKLIUU

OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK
-6.11, OIIK-3.10, OIIK-3.12

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yYAKOIIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboThl Beero MIPAKTUYECKYIO
4acoB 1
TMOATOTOBKY
KoHTakTHas padora 48 48
Jlexmonnsie 3ansatus (JIek) 16 0 16
Jlaboparopubie 3ansTus (J1ad) 16 0 16
[Ipaktuueckue 3anstus (Ip) 16 0 16
HWHast koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 110 KYpCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Clava 3a4era,
3a4eTa ¢ OICHKOI; 3aIuTa KypCOBOW pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUI0
(KOHCYTbTAIUS TIEPE] SK3aMEHOM H cllava
Yacbl HA KOHTPOJIb 4 4
CamocrositesibHast pabora (CP) 56 56
O061masi Tpya10eMKOCTh TUCHUTIIMHBI (MOTYJIS)
Jachkl: 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Copepixkanme IMCHUIIHHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBE/IECHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
5.1. TemaTu4eckuii miuaH IUCHUTUIMHBI (MOIYJIS)

KonrakTtHas padora (1o yuyeOHbIM

3aHATHAM), Jac. Kon
WHIUKATOPD
E a
g | Jexumm I13 JIP Bcero,
No Pasznesnsl TUCIIUITIINHEBL S CP qac TOCTHKEHU
[0} .
@) M3 HUX M3 HUX U3 HUX a
Ha Ha Ha KOMIICTCHI]
TIpaKTH- TIpaKTH- TIpaKTH-
BCETO 4ecKyio BCETO 4eCKyI0 BCETO 4ecKyIo nn
TOATro- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
L1 paznen. ObmereopeTuuecKue
BOTIPOCHI XUMHH
OO0meTeopeTHIECKUE BOIIPOCHI
1.1, | omereop p 1110 14 16 47 | 87 | ONK-1.1
XUMHUH
2 |2 paznmen. CrienpanbHbIe
BOIPOCHI XUMHH
2.1. |Cneuunanbubie Borpockl xumuu | 1 [ 6 2 9 17 OIIK-1.1




3. |3 pa3zmen. MHas KOHTaKTHas
pabota
3.1. | Kontpons 1 OIIK-1.1
4. |4 pazgen. Kontposb
4.1. [DPopma KOHTpOIS 1 4 OIIK-1.1
5.1. JIexuuu
Ne | HaumeHoBaHue pazjena N
. HanmMeHoBaHMe U KpaTKOE COAEPKAHUE JIEKIIUI
pasn Y T€MBI JICKIIUH
Crpoenue aTomMa U CUCTEMATHKA XUMUYECKUX 3JIEMEHTOB
CocraB atroMHBIX sifiep. M3otonbl. CTpoeHue 2IeKTPOHHBIX 0007104YeK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uncna.
1 OO1eTeopeTHIECKHE | [Thapyiia 3amoMHEHNS SMEKTPOHAME ATOMHBIX OpOuTANEi. [[pHHIHTI
BOIIPOCHI XUMUU
[Taynu. [IpaBuio Xynna. [IpaBuno KneukoBckoro.
[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoaunanocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOT'O CTPOEHHUS.
XuUMHYECKasi CBA3b U MEKMOJIEKYJIIPHBIE B3aUMOICHCTBHS
1 O6mereopeTnyeckie | XUMHYCCKast CBsI3b. KoBaseHTHas MOJSIpHAsi, HEMOJISIPHAsT, JOHOPHO-
BOIIPOCHI XUMUHU AKICIITOPHAA, MOHHAs CBA3b. Merannndeckas CBSI3b. BOI[OpOIIHa?I CBA3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XUMUYECKUE CBOMCTBA BEIIECTB.
DHepreTuKka XUMUYECKUX PeaKluii
06 XuMHuUecKass TepMOIMHAMHKA. TermoBoi 3 (HEeKT XMMHUYECKUX pEaKI[Hii.
1 HCTCOPCTHICCKAC | TTopgHe sHTansmus. 3akoH [ecca, cieacTBue 3akoHa [ecca. [TonsTie
BOIPOCHT XNMUH sHTponus. I3MEHEHHE SHTPOINH B X01¢ peakiuu. Dueprus [ mooca.
Camonpoun3BoOJIbLHOE MPOTEKAHUE PEAKITUH.
PactBOpHBI ¥ CBOMCTBA PaCTBOPORB
O6pa3zoBanue pacTBOpOB. PacTBOpUMOCTE, (PaKTOPHI, BIHSIOIINE HA
pacTBOpUMOCTD BelecTB. PacTtBopumocTh ra3oB. 3akoH ['enpu.
1 O6meTeopeTquCKHe KOHHCHTpaHI/Iﬂ pacTBOpPOB. HaCBIHIeHHI)IC, HCHACBIIIICHHBIC U
BOIPOCHI XUMHH nepeHachIeHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUN
pactBopoB. uddys3us u ocmorrueckoe napienue. OOmHe CBOMCTBA
pactBopoB. M3oTonnueckuit koadpdunment. 3akon Payns. Temneparypa
KHUIICHUS ¥ 3aMEP3aHUs paCTBOPOB.
1 O6HleT60peTI/IquKI/Ie CBolicTBa METAJIJIOB
BOIIPOCHI XUMUH BsanmoelicTBre METAIIOB C BOJIOM, IeJIOYaMU, KUCIOTaMH.
JucniepcHbI€ CUCTEMBI.
C Knaccudukanus qucrepcHbIX CUCTEM IO pa3Mepy YacTHUIl U arperaTHOMY
2 TICIHATBHBIC BOIPOCHL | o6 crogquuro. CBolCTBA BEMECTBA B BEICOKOIMCIIEPCHOM COCTOSIHUH.
XUMHIN CBoOo1Has TOBEPXHOCTHAS dHEPTHUsl. SIBIEHUS COPOIIHH.
DNEKTPOKMHETUYECKUE SIBJICHUSI.
XHUMHYECKHE TTPOIIECCHI B BSUKYIIIUX CTPOUTEIIBHBIX MaTepHaiax
I'uncoBsle BSOKyIIME BEIIECTBA. XMUMHUUYECKUI U MUHEPAJIBHBINA COCTAB
) CrenanbHbIe BOIIPOCHI ravH. ['eHe3uc rivH 1 KaOJIMHOB. HOpTJ'IaH)]HeMeHT — XUMHUYECKHH U
XUMUH MHUHEPAIBHBIN COCTaB, MOJTy4YeHUE. B3auMoielicTBue MUHEPAJIOB
MopTJIaHEeMeHTa ¢ Bojoi. Koppo3us ieMeHTHOro KaMHs 1 OeTOoHa.
Buasl kopposuu.
OCHOBBI OPraHNYECKON XUMHUH U XUMUU TTOJIUMEPOB.
C OCHOBHBIE KJIaCChl OPraHUUYECKUX COEAMHEHUHN U MOJIMMEPOB.
2 TICIHATIBHBIC BOUPOCHL | Biicokomonexynsaprble coenunaeHns. TepMONnIacTHIHbIE U
XUMHIN TEPMOPEAKTUBHBIE OJUMEPBl. XUMHUUECKasi CTOMKOCTh, CTAPEHHUE U
JECTPYKIIUS TOJIUMEPOB.




5.2. IlpakTuyeckue 3aHsATUS

Ne
pasn

HaumenoBanue pazuena
U TEMBI MPAKTUYECKUX
3aHSITUU

HanmMeHnoBanue u cofep:kaHue NPaKTUUYECKUX 3aHATUN

OO0mereopeTnyecKue
BOIIPOCHI XUMHU

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHUYCCKUX COGI[I/IHCHI/II\/'I

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHUYCCKUX CO@I[I/IHGHI/II‘/'I (OKCI/II[BI, KHCJIOTHI,
OCHOBAaHM:, COJIM CPEAHNE, KHCIIBIC, OCHOBHBIC): Ha3BaHHs1, OCHOBHBIC
XMMHYECKHE CBOMCTBA.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIC 3aKOHBI M ITOHATHS XUMHH

OCHOBHBIE 3aKOHBI XHUMHHO COXpaHCHUA MACCHI, IIOCTOAHCTBA COCTAaBa,
KpaTHBIX OTHOMCHHﬁ, ABoraz[po). OCHOBHBIE ITOJIOKECHHUS aTOMHO-
MOJICKYJISIDHOTO YUCHMA. KommgectBo BCIIIECTBA. DKBUBAaJCHT BEIIECTBA.
PacuéT sKkBHUBaJIEHTHBIX MAcC CIIOKHBIX BCIIICCTB. 3aK0OH PKBHBAJICHTOB.

OOmmereopeTnyecKue
BOITPOCHI XUMHU

Xumuueckasi KWHHETHKA U paBHOBECHE.

CkopocTh XUMUYEeCKOH peakiuu. @akTopsl, BIUSIONIME HA CKOPOCTh
peaknuii. 3akoH nericteus macc. [Ipasuno Bant-T'odda. Dueprus
aKTHBaIMU. Y paBHEeHUE AppeHuyca. BiausiHue kataiuzaTopa Ha CKOPOCTh
XAMHYECKUX PEaKIUM.

OOpatumsble peakuu. XuMuueckoe paBHoBecre. KoHcTaHTa paBHOBECHS
B TOMOT€HHBIX U FE€TEPOreHHBIX Ipoleccax. CMelieHne paBHOBECHS.
ITpunnun Jle Hlarense.

OOmmereopeTnyecKue
BOIIPOCHI XUMHU

PacTBOpBI 1 CBOMCTBA paCTBOPOB.

PactBops! a1ekTponuToB. CuiibHbIC U clla0ble JIEKTPOIUTHI.
Hucconmanus coyieid, KUCJIOT, OCHOBaHUN. DIIEKTPOIUTHYECKAs
mucconuanus. CTeneHb U KOHCTaHTa JUCCOLMAUU. 3aKOH pa30aBIeHUs
OctBanbpaa. MonHoe npoussenenue Bobpl. BogopoaHblil moka3areis.
Bunst cpenbl B BogHBIX pacTBopax. ['uaponus coneit. CriocoObl ycuneHus
TUAPOIN3A.

OO6mereopeTndecKue
BOITPOCHI XUMHU

OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC pCaKknuu.

Crenenb oKuclIeHUs 3y1eMeHTa. OKHUCINTEIbHO-BOCCTAHOBUTEILHEIC
pC€aKkuunu, nX TUIIBIL. OKHCIIMTEIN U BOCCTAHOBHTEIIN. HaHpaBHCHI/IC
MMPOTCKAHUA OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX IMTPOLECCOB.

OO01ereopeTHIECKHE
BOINPOCHI XUMHHU

OCHOBBI JIEKTPOXUMHUH.

Bo3HukHOBEHME CKauKa MOTEHIMAA HA MOBEPXHOCTH pasaeia MEexKIy
METaJIJIOM U pacTBOpoM. Bosopoanslii anektpoa. CTaHIapTHbBIE
3IIEKTPOJHBIC MOTEHIINANBI. Y paBHeHHEe HepHcTa. Psij akTuBHOCTH
MeTajjaoB. XUMHUYECKHE CBOMCTBA METAJIJIOB.

["anbBaHUYECKHE DIEMEHTHBI. Y CTPOMCTBO demMenTa Jlanmaisa — Skoowu.
Pacuer D]IC.

OnpeneneHre KaToHbIX U aHOAHBIX MPOIECCOB MPHU JICKTPOJIU3E,
OIpeeIeHUE MPOAYKTOB JIEKTPOIU3a, 3aK0H Papanes.

CrnenuanbHble BOIPOCHI
XUMHH

Koppo3sus metamios, MeTons! 3a1UThl OT KOPPO3HH.

Koppo3sus metamios. Bunabsl koppo3un. MeTos! 3alIATHl METAIUIOB OT
KOPPO3HUH. 3alIUTHBIE MOKPHITUA. BHJIbI NOKPBITUI, aHOIHBIE U KaTOJHbBIE
MOKPBITHS. DNEKTPOXUMUYECKAS 3aIUTA, IPUHIINAT JEHCTBHS.

3

KonTpons

3auéTHOC 3aHATHE

5.3. JJaboparopHbie paboThI

HanmenoBanue pasaciia

Ne

1 Y TeMBbI JJa0OPATOPHBIX HaumeHnoBanue u coqiep:kanue J1a0opaTOPHBIX padoT
P pabot

1 O6mereopernyeckne | Kiaccupukanus HeOpraHHIECKUX COCIMHCHNH.

BOITPOCHEI XUMHHU

N3ydeHune CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COECTMHEHUM.




OCHOBHBIE 3aKOHBI M TOHITHSI XUMHUH

1 ObmereopeTueckue Omnpenenenre MOJISIPHON MacChl DKBUBAJIEHTa U (pakTopa
BOTIPOCBI XHMHH SKBUBAJIEHTHOCTH MPOCTOTO U CJI0KHOTO BEIIECTBA.
06 XuMuyeckasi KHHETHKA U paBHOBECHE
1 IHCTCOPETHHCCKUC | 113y yenye BIMAHNS KOHIEHTPAIMK U TEMIIEPATypPhl HA CKOPOCTh
BOTIPOCHI XUMHH .
XUMHUYECKOHN peaklny, U3y4eHHue paBHOBECHOTO MpoIiecca.
06 PacTBOpBI M CBOMCTBa pacCTBOPOB
1 IHETCOPETHHCCKHC | 113y yenne mporecca JMCCOLMAIMN BEIIECTB B PACTBOPAX,
BOTIPOCBI XHMUH M3Y4EHHE MpoLiecca TUpoIn3a COeH.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
1 O6mereoperndeckue | 3yUeHHE OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI IEPMAHTaHATa
BOIPOCHI XMMUK KaJlusl, TUXpoMara KaJius, HoAuaa Kaiusi B 3aBUCUMOCTH OT CPEJIbI
pactBopa.
XUMHS METAJLIIOB
1 O6uereopernyeckue | OOLIME U3HUECKUE U XMMUYECKUE CBOUCTBA METAILIOB (B3aUMO/ICHCTBIE

BOITPOCHI XUMHU

¢ HEMETAJIaMU, BOJOH, KUCIOTaMH, KUcI0TaMu-okucauTeasMu: HNO3
paz6, HNO3 konn, H2SO4 konn).

5.4. CamocTosTenbHas paboTa 00y4aronMXCs

Ne | HaumeHoBanue paznena N
pasn| pCIELIMER B TeMbI ConeprxkaHne caMOCTOSTEIbHON paboThI
CrpoeHue aToMa U CUCTEMAaTUKA XUMHUYECKUX JIEMEHTOB
1 OO61meTeopeTHIeCcKHe PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIIOJIHUTCIIBHOM JIUTEPATYPOH,
BOITPOCHI XUMUU OJICKTPOHHBIMHU PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3a4€Ty.
XuUMUYEeCcKas CBSI3b U MEKMOJIEKYJIIPHbIC B3aUMOICHCTBUS.
1 O6uereopernyeckre | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTENBHOMU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMALIHETO 33/ 1aHUS.
IToaroroska k 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIui
1 O61ieTeopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYPCaAMM, BBIITIOJIHCHUC JOMAIIHETO 3a/laHNA.
[ToaroroBka K 3a4€Ty.
Knaccudukanmst HeOpraHm4eckux coequHEeHUN
1 O6mereoperndeckue | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJNHUTENBHOM JINTEPaTypoi,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBITIOJIHEHUE JJOMAITHETO 3a/IaHMUS.
Odopmienne otuéra no mabopatopHoit padote. [lonroroska k 3auéry.
OCHOBHBIE 3aKOHBI U TOHATHUS XUMUHU
eTeopeTmueckue | PadoTa ¢ KOHCIIEKTOM, OCHOBHOW M JIOIOJHUTEIBHOM JINTEPATYPOit
1 it p s
BONIPOCHI XHMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/IaHUS.
Odopmnenne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.
XuMunueckass KHHETHUKA U PABHOBECHE
eTeopeTnueckue |PadoTa ¢ KOHCIIEKTOM, OCHOBHOW M JIOIOJIHUTEIBHOM JINTEPATYPOit
1 it p >
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/IaHUS.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.
PacTBOpHI 1 CBOMCTBAa paCTBOPOB
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOMW U JOTIOJTHUTEIHHOM JINTEPATypOH,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmnenne otuéra no nabopatopHoit padote. [loaroroska k 3auéry.
06 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIITNH
1 IETCOPCTHICCKUC | PaGoTa ¢ KOHCIIEKTOM, OCHOBHOI M JOTIONHHTENHHO INTEPaTypoii,

BOITPOCHEI XUMHHU

SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3alaHNA.




Odopmiienne otuéra no gabopatopHoii padore. Iloaroroska k 3a4éry.

OO6mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBBI JIEKTPOXUMUU. ["aIbBAHUYECKUE SITEMEHTHI.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JIOTIOJTHUTEIHLHOU JIUTEPATYPOH,
3JICKTPOHHBIMH PECYpPCaMH, BHIITOTHEHUE JTOMAIITHETO 3a/I1aHMS.
Odopmnenue oruéra o madopaTtopHoi padore. [lonroroBka k 3auéry.

OO0mereopeTHIeCcKre
BOIIPOCHI XUMHHU

XUMUS METAJIOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOM JIUTEPATypOH,
9JIEKTPOHHBIMU PECYPCAMH, BBITIOJHEHUE IOMAIITHETO 33 [aHMU.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

Koppo3zus meTamuioB. MeToibl 3aIUThl OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOM JINTEPaTypOH,
QJICKTPOHHBLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroBka k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

JucniepcHbie CUCTEMBI. XUMUYECKHUE MPOLIECCHI B BIKYIIUX
CTPOUTEBHBIX MaTepraax

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMHU PECYpPCaMH, BBIITOJIHEHUE IOMAIIIHETO 3a/IaHUSI.
IToaroroBka k 3auéry.

CrenuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHUYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOMW U JIOTIOJHUTEIBHOM JIUTEPATypOH,
SJICKTPOHHBIMUA PECYpCaMHU, BBIIIOJTHCHHUEC JOMAIIHETO 3a/JaHuA.
[ToaroroBka k 3a4éry.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

VYyebHas nporpamMma BKJIIOUAET HE TOJILKO ayAUTOPHBIE 3aHATHS, HO yJEJsSeT BaXKHOE BHUMAHHE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTKa TeKcTa); MOBTOpHAs paboTa HaJl ydeOHBIM MaTepralioM (Y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEeHUH; Eclii caMoCTOSITENsHO HE yaeTcs pa3o0opaThes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTeprall, MPAKTUICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONArarouX
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, BaXKHbIM 3TallOM HU3YUYCHUSA AUCHUILIMHBI ABJIACTCA CaMOCTOATCIIbHAA pa60Ta
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO II0CC€IaTh BCC 3aHATHA, T.K. JIIO6OI7I IIpOITYCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U Ha60paTOpHI)IX 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke kK MPakTUYECKUM U TaOOPATOPHBIM 3aHSATUSM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH MPAKTUYECKUE 33JaHUSI B paMKax U3y4yaeMon TeMbI; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTePHAJbI 1JIsl IPOBEACHHUA TEKYILIEro KOHTPOJISI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Kon u HaumeHnoBanue
Ne KonTponupyemble paziesnsbl AUCIUITTUHBI . Bun onienovynoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIICTCHITHH
Y CTHBIN OIPOC, TECTHI
1 | OOmereopeTnyeckre BOMPOCHl XUMUU OIlIK-1.1 poc, ’
pelieHue 3aaay
CTHBIN OMPOC
2 |CnenuanbHble BOIPOCH XUMHUH OIIK-1.1 Y poc,
pEIICHHE 33124, TECTHI.
CTHBII OMpoc
3 |Kontpons OIIK-1.1 Y poc,
pelIeHre 3a1a4, TECThI
CTHBII OMpoc
4 | Dopma KOHTpOIIS OIIK-1.1 Y poc,
pelIeHue 3a1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIE IJIs OIICHKHU 3HAHUH, YMEHHI U HABBIKOB U (MJIH) OTIBITA TPOPECCHOHATHHON ASSITEFHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CeMeCTp JJIs IPOBEPKHU C(hOPMUPOBAHHOCTH MHIUKATOpa JocTrkeHus komnerenuii OITK 1.1, 1.3, 1.4.,
1.5

ATttectanmonHas pabora Nel BkItouaeT B ce0si TEMbI: CTPOCHHE aTOMa, XUMHYECKast CBSI3b, KI1aCChI
HEOPTraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIU

ATtTectanmonHas pabota Ne2 BKIIIOYaeT B ce0sl TEMBI: IIEKTPOIUTHIECKas nucconnanus, pH,
TUIPOJIN3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, TaJIbBAHUYECKUI DIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

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.

Ned. Bo ckoiibKO pa3 H3MEHHTCS CKOPOCTh peakiun mpu S0°C, ecnu npu IeHCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 klx mo 50 kJx?

Ne5. 3anmcaTh AUCCOIMANMIO BEMISCTB: THAPOKCHT HATPHSI, CEPOBOIOPOIHAS KUCIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Onmpenenuts pH pactBopa, o6semom 100 mi, B kotopoM conepsxkutcs 0,063 r a3oTHOU
KHUCTIOTHI.

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

Ne3. PaccTaBuTh KOO PUIIMEHTHI B YpaBHEHUSX PEAKIIUN METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

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

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

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

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



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE UCIIOJIH30BAHNE HAYYHOW TEPMUHOJIOTHH, CACTEMATHIECKHA IPAMOTHOC
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSX, KOHIICTITUAX M HAPABICHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

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 KCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKHUX 3a/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 U CUCTEMATU3WPOBAHHbIE 3HAHUS 110 AUCLUIUINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U AaBaTh UM KPUTHYECKYIO OIICHKY)

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIlICHUU HAYYHBIX U TPO(HEeCCHOHATBHBIX 3324

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIMIOJHEHUS 3a/IaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

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

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATypPbl, PEKOMEH0BAaHHON paboyeil mporpamMmoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCLUUIUIMHE U AaBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

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

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHN;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON 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 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3a/IaHUsI 111 TPOBEACHMS POMEKYTOYHOM aTTeCTalluU
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOI MPOTrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

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

2. Ctpoenue aroma. KBaHTOBbIE yncia: 0003HaueHne, GU3NUECKUNA CMBICIT.
. Hpunnun [aynu. [IpaBuno Xyuna. [lpasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.

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

. Xumuueckas cBA3b. KoBaneHTHas MossipHasi, HEMOJSpHAas, HOHHAs CBS3b.

. XumMu4eckas cBsa3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

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

9. Kunetnka XuMHYECKHUX peakInii. 3aKOH ACHCTBYIOIIMI Macc. MI3MeHeHrne CKkopoCcTH pu
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, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PAaBHOBECHS B 00I1IEM
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uze. [Ipunnun Jle [latense. Biusitaue temnepaTtypsbl, JaBJIE€HUS U KOHLIEHTPALMI BEIIECTB HA CMELICHUE
paBHOBECHSI.

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

13. DnekTponutnyeckas aucconuanus. CHIbHBIC U ClIa0ble JIEKTPOIIUTHL: OMPEIeNIeHNE, IIPUMEPHI.
Crenenb ¥ KOHCTaHTa Aucconanuu. CMeeHne XUMUYEeCKOT0 paBHOBECHSI TIPU IUCCOIMAIINY (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

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

IMuaponus coneid. CMmelieHre XMMUYECKOT0 paBHOBECHS IPOIecca THIpoJin3a (TeMIeparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

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

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

17. Obuue Gpundeckue 1 XUMUIECKHE CBONCTBA METAJIOB (B3aUMO/ICHCTBHE C HEMETAJUIAMH,
BOJIOM, KuCIoTaMu, kucioTamu-okucauTessimu: 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 HepHcTa — BeIUKCIIEHHE OTEHIIMANA I AiekTpoaa. CTanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

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

20. Koppo3usi METaJuIOB B KHCIIOW, HEHTPaIbHOU CpeJie B KUCIOPOJHOM U OECKUCIOPOIHOM Cpejie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

21. BaxkHeiilive NpupoIHbIE COCAUHEHNS KabIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOILIECCHI ITPU UX MOJIYYEHUU U TBEPIACHUU.

22. IlomumepHble MaTepHalibl, X 0COObIe CBOMCTBA, OCHOBHBIE BUbI TOTUMEPOB, O0IACTH UX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. HarmucaTh ypaBHEHHE XUMHYECKON PEaKIMH, PACCTABUTH KO (DUIIUCHTHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJIICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

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

5. Hamucatb ypaBHEHUE JIEKTPOIUTUUECKON UCCOLMAIINK U BBIPAKEHUE /11T KOHCTAHTHI
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 TP 3JIEKTPOIIU3E.

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

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

12. CocTaBUTH CXEMY JIEKTPOXUMUYECKON KOPPO3HH METAILIOB.

[MpakTrueckue 3aAaHus A1 IPOMEKYTOUHOM aTTecTaliu pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/course/index.php?categoryid=8)

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

7.5. Meroauueckue MaTepualibl, ONPEACISIIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHU, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeTeIbHOCTH, XapaKTePU3YIOIINe ITarbl (JOPMUPOBAHUS KOMITIETSHITHIA
[Ipouenypa npoBeaeHUs NPOMEKYTOYHOM aTTECTALIMU U TEKYILETO KOHTPOJISA YCIIEBAEMOCTHU
perIaMEHTUPYETC JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OINPEIEIISIOIIUM ITOPSAI0K OpraHu3aluu U
MPOBEJICHUS TEKYIIET0 KOHTPOJIIS YCIIEBAEMOCTH U MIPOMEKYTOYHOM aTTeCTaIllui 00yJaroIInXCsl.
[Iponienypa oreHuBanust GOPMHUPOBAHKS KOMIIETEHIIUN TTPH TIPOBEICHUN TEKYIIETO KOHTPOJISI IPUBE/ICHA B
1. 7.2. TUnoBbie KOHTPOJIbHBIC 3aJJaHHS WJIM MHBIE MaTEpUaJIbl TEKYIIEr0 KOHTPOJISI IPUBEICHBI B 1. 7.3.
Texkymuii KOHTPOJIb OCBOCHMSI KOMIIETEHIIMI IO TUCLIMIUIMHE TPOBOJNUTCS MPU U3YUEHUHN



TEOPETUIECKOT0 MaTepuasa, BHIOJHEHUH 3aJaHI Ha TPAKTUYECKHUX 3aHATHUSAX, Caue OTYETOB T10
71ab0paTOPHBIM paboTaM, BRIMOJTHEHUN WHANBUIYAIBLHBIX 33JaHUi B JOpME KOHTPOIBHOU pabOTHI,

pacyeTHo-

rpadudeckoit paboThl. TeKyIeMy KOHTPOJIIO TOIICKHUT MOCCIAEMOCTh CTYICHTAMH ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.

HToroBoii oneHKONH OCBOCHHS AUCITUIUIMHAPHBIX KOMIICTCHIUH (pe3y/IbTaTOB 00YUCHHS 110
JUCHHUIIINHE XUMHUS SBJISICTCS IIPOMEKYTOYHAs aTTecTalus B popMe 3a4éTa, IPOBOIUMAS C YICTOM
pe3yJIbTaTOB TEKYILETO KOHTPOJIS B CEMECTPE.

7.6. Kputepun ornieHuBaHus ChOPMHUPOBAHHOCTH KOMITETCHIIMH MPY MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKA «XOpOLIO» OrneHKa «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMITIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
Kommereniuu He Kommerenimmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHbI 3HAHUN. Y MEHHS HOCSIT _ | BeectoponHue. Ymenus
i — (dbparMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIOTCS K PEIICHUIO KaK
Xapaxrep. PEIICHUIO TUTIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyeTcs 3aJIaHuM. HECTaHaPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTH
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
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/iaHus Ounera 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 | yuyeOHOTO MaTepHaia.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOCHHOTO 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
BBITIOJTHCHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBO/IBL.

He moxer
000CHOBATh
ANTOPUTM
BBITIOJTHCHHMS
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 KOoppeKTHbBIC
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 OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBane 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
HaxoauTcs B uHTepBatie 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 U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 [Bonrpomerok B. B., O0mas xumus, Munck: Beiaiiimas mkosna, 2012

http://www.iprbooksh
op.ru/20236.html

XamutoBa A. U., Autonosa JI. B., byceiruna T. E., Ky3uenos A. M., OcHOBbI

2 oprann4eckoi xumuu. OpraHun4ecKkue MoJauMepHble MaTepuaibl, Ka3ans:

Kazanckuii HalMoOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUI
yHuBepcurteT, 2010

http://www.iprbooksh
op.ru/61993.html

Cemepukos U. C., I'epacumona E. C., ®uznyeckass XuMusi CTPOUTEITBHBIX

3 |marepuanos, ExkarepunOypr: Ypanbckuii ¢henepansHbiii yHUBepcuTeT, ObC

ACB, 2015

http://www.iprbooksh
op.ru/68308.html

JlomoJHUTENbLHAA JJUTEPATYPA




AobakymoBa P. A., Akumos JI. U., AaapeeBa H. A., banemakos M. /1.,
I'onuaposa U. B., Nuuuk B. B., Muponos A. M., Muponos /I. A., [1aBios A.

http://ntb.spbgasu.ru/

1 W., Cysepuena O. JI., Yxuna A. B., Xaauna O. M., Akumos JI. ., Xumus, elib/00091/
CII6., 2008

2 |AxwmeroB H. C., O6miast u Heopranmueckas xumusi, M.: Beic. mk., 2002 59

3 I'ensdman M. U., KosaneBuu O. B., FOctparos B. I1., KomonaHas xumus, https://e.lanbook.com

Canxkr-IlerepOypr: Jlans, 2023

/book/288854

yausepcutet, O9bC ACB, 2013

Axumos JI. K., Augpeea H. A., Akumos JI. ., Xumus, Cankr-IlerepOypr:
1 [Cankr-IlerepOyprckuii TOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIBHBIN

http://www.iprbooksh
op.ru/26881.html

OO6yuaromuecs u3 yrciia MHBaMI0B 1 il ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIHbHBIMH peCcypcaMu B (opMax, afalnTUPOBAHHBIX K OTPAHUYCHUSM HX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «HTepHET»

DJIEeKTPOHHBIN ajpec pecypca

O6mmas xumus 1is cryaentroB CIIGIACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
VYuebHoe nmocodue. 2-¢ u3j., crep. - CI10.: M3naTenbscTBoO
«Jlauby, 2009. - 528 c.

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

XuMus B CTPOUTCIBbCTBC

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

[Terpoa XMW BAXKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

AxmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHUK. — 8
-¢ u3., crep. - CI16.: M3naTenbctBo «Jlanby»,2014. - 752 C.

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

OcHoBbl xumuu. MaTepHeT-y4ebnuk (A. B. Manyiinos, B. U.
Poanonos, HI'Y, HoBocubupck)

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

8.3. Ilepeuennb cCOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

[Tepuoanueckue uznanus CIIGIACY

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

Ob6pazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

Nudopmannonnas cerb CHEMMET (Poccus) Ha cepBepe XuMHUECKOTO
dakynberera MI'Y sSBIsIETCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHBIX Ha -CEpBepax B
mpeJienax poccuiickoi yactu cetu Internet u BkiroyaeT 0TeuecTBEHHBIE U
3apy0exHbie HHHOPMAIMOHHBIE PECYPCHI 10 XUMUHU

www.chem.msu.su

EnuHbIH 2eKTPOHHBIH pecypc y4eOHO-METOIUYECKON TUTEPATyPHhI
CIIGI'ACY

www.spbgasu.ru

Poccwuiickast rocynapcTBeHHass OMOInoTeKa

www.rsl.ru

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubamnorexka ELIBRARY.RU

WNHTepHeT-TpeHaXephl B chepe 00pa3zoBaHus

http://www.i-exam. ru

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHas cucTeMa nu3arenbersa "Jlanp"

https://e.lanbook.com/




8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaenieHusi 00 OCHAEHHOCTH Y4eOHBIX ayIMTOPUIN U MOMENICHUH [T CAaMOCTOSITEIbHON padOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsi CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu 00yueHus

40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPAKTUYECKHUX 3aHATHH, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaliu

KoMITIeKT MymbTHMETUHHOTO 000PYyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUTHBIN
MIPOEKTOP, IKPaH, ayJTMOCUCTEMA), I0CKA, KOMILIEKT
yaeOHOM MeOeIH, TIOKITIOYCHIE K KOMITBIOTCPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. [TomermeHus JUIsl CAMOCTOSATEILHON PaOOTHI

[Tomerenue 151 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OnOIMOTeKH, aya. 217): I11IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TMOIKIIOYCHHEM K
cet «MHTepHET» N 0OecIeYeHneM J0CTyIa B
3NEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIGI'ACY.




40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPaKTUYECKHUX 3aHATHH, Ta0OPaTOPHBIX
paboT,rpyNIOBBIX U UHINBHIYATbHBIX
KOHCYJIBTAIIMH, TEKYIIETr0 KOHTPOJIS U
MPOMEKYTOUYHOM aTTeCTAllNH

Meb6ens: Ctoubl (MapThl), JOCKa MENOBasi, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Mansiii JIO-O0, mkad BHITKHOMN C
MOABOJIOM BOJIbI,

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopaTopHbIii peoctat, kouaykromerp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neuys mydenbHas 3 1
CHOJI-3/11, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYTYNK a3POUHOB
«Candup»

Xumudeckas nocyna (mpoOUpKH, IITATUBEI, CTAKAHEI,
KOJIOBI, OIOPETKHU, MUTIETKH, IITATUBHI JJI TPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
JI.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZOPOJTHOTO 3JIEKTPoAa, Pa HanpsyKeHUsT METalIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

40. YueOHble ayTMTOPUU IJIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THITa, KOMIIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEIUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHue Kk komnsiorepHoit cetu CIIGIACY,
BbIXOJ1 B MIHTEpHET

Z[J'ISI HWHBAJIWJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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