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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

MOJIy4eHUE 3HaHUH M0 XUMHH, 00eCTIeYrBaIOIIei OCHOBY MOATOTOBKHU OakaiaBpa, JOCTaTOUHOM [
peuieHus

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

N3yuenue:

1. cOBpeMEHHBIX NPEACTABICHUN O CTPOEHUU BEUIECTBA, O 3aBUCUMOCTH CTPOCHHS U

CBOMCTB BEILIECTB OT MOJIOKEHUS COCTABJISIOLIUX UX 31eMEHTOB B Ilepronnueckoi

CUCTEME U XapaKTepa XUMUYECKON CBA3M NPUMEHUTENBHO K 3aja4aM XUMHUYECKOU

TEXHOJIOTHH;

2. IpUpOIbl XMMUYECKUX PEAKIINI, HCIIOJIb3YEMbIX B IPOU3BOJICTBE XUMUUYECKHUX BEILIECTB U
MaTEepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOJX0I0B K ONMCAHUI0 XUMHUYECKUX ITPOLIECCOB C
LEJIbI0 ONTUMH3ALNH YCIIOBUHM UX

MPAaKTUYECKOUN pealin3allni;

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

4. COBpPEMEHHBIX TEHJCHUMWA pa3BUTUS  HEOPraHMYECKOW XUMHM U HEOPraHUYECKOIo
MaTepUAIOBEICHHUS.

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

Kon 1 HaumeHnoBanue Kon u HaumeHoBaHue [TnanupyemMblie pe3yJIbTaThl 00YUCHHS 110
KOMIIETCHITNH WHJUKATOpa JOCTHUKEHUS JUCITUTUINHE, 00SCTICUNBAIOIINE JTOCTIKCHUE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben OIIK-1.1 BeisBisieT u 3HaeT

MIPUMEHSTh Kinaccupuupyer Gu3nvYecKue |XUMHUYECKYH)  TEPMHHOJIOTHIO, CBOMCTBA

€CTECTBEHHOHAYYHbIC U WJIM XUMHUYECKHE MPOIECCh XUMHUYECKHUX OJJIEMEHTOB U HX COCIMHEHHM,

0OIIEHH)KEHEePHBIC 3HAHUSA, |IPOTEKAIOIINE HAa 00BEKTaX COCTaBJISIFOLIIAX OCHOBY CTPOUTEIBHBIX

METO/Ibl MATEMAaTUUYECKOTO | MpodeCcCHOHATBLHOM MaTepualioB

aHalii3a U MOJICJTUPOBAHUSl | I€ATEIbHOCTH yMeer

B PO eCCUOHATBHOM MIPUMEHSTh MTOJTyYECHHbBIEC 3HAHUS 110 XUMHUU MPU

JIeATEIIbHOCTH; W3YYCHUU JIPYTMX JUCHUMIUIMH, BBISBIATH

KOHKPETHOE XUMHUYECKOE COJZEpKAHUE B
MPUKIAIHBIX — 3a7adax  MpoQecCHOHATBHON
JIeSITeNLHOCTHU

BJajaeer

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




OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIeMHKeHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJu3a ¥ MOJICIIMPOBAHUS
B IIPO(ECCUOHATBHOM
NCSITeIIbHOCTH;

OIIK-1.3 Ilpencrasisier
buznyecKuil (XUMUIECKHIA)
rporiecc (sSBJICHUE),
MPOTEKAIOIINI Ha 0OBEKTE
podeCCHOHAIBHOM

JACATCIIbHOCTH, BUAC YPABHCHUA

(i)

3HaeT

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

yMeeT

npeAnojaratb XO0Jl MU Pa3BUTHE Pa3IUYHBIX

CUTYaIlUH, BO3MOJKHBIX Ha 00BeKTe
po¢eCCHOHAIBHON EeITEIbHOCTH,
OTIPEIeTIATh HaIpaBJICHUS XAMHUYECKHUX
B3aUMOJICUCTBHUI.

BJIAJIEET

CITIOCOOHOCTBIO HAa  OCHOBE  IOJYYCHHOU

uH(popMalii BHIOpaTh ONTUMAIBHBIA MYTh

pelieHusl TOCTaBJIICHHOW 3aJaud B BHUJC
YpPaBHEHUU.
OIIK-1 Cnocoben OIIK-1.4 OcymiecTBiuser 3HaeT
MIPUMEHSTh BBIOOP (DM3UYECCKUX M (HJIH) XUMHYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
€CTECTBEHHOHAYYHbIC U XUMHUYECKHUX 3aKOHOB IS CTpOCHHUE u CBOMCTBa COEIUHEHHH,
0OIIIeMH)KEHEePHBIC 3HAHUS, |pEIICHUS 3a/1a4u UCIIONIB3YEMBbIX B 00JIACTH  CTPOMUTEIIBHOU
METO/Ibl MATEMAaTUUYECKOT0 | MpodeCCHOHATBLHOM MIPOMBIIIUICHHOCTH
aHaJii3a U MOJICTIUPOBAHUS | I€ATEIbHOCTH ymMeeT

B IIpo(hecCHOHANBEHOM

BBIABJIATL CCTCCTBCHHO-HAYYHYIO CYIIHOCTDH

JIEATEIHHOCTH; mpooieM, XapaKTePHBIX JUIST JTAHHOM
po(heCcCHOHAILHOM AeITeIbHOCTH
BJIAJICET
WCIIOIB30BaHUS  NPUMEHECHHMS  XHMHYECKHX
3HAHWH JUIS PEIICHHS TTOCTABICHHOM 3a/1a4uH, B
TOM YHCIIE HaIpaBJICHHOM Ha
COBEPIIICHCTBOBAHUE MIPOIIECCOB
MIPOCKTUPOBAHUS u CTPOUTEIBLHOTO
MIPOM3BOJICTBA

VYK-1 Criocoben VYK-1.1 OcymiectBusiet 3HAeT

OCYIIECTBIISITh TIOUCK,
KPUTHYECKHUM aHAIIN3 U
CUHTE3 UHpOpMaIuy,
NPUMEHSTh CUCTEMHBIN
MOJXOJ JAJIsl peIIeHUS
MOCTaBJIEHHBIX 3a7a4

CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(OPMAaLIMOHHBIX PECYPCOB (B
TOM 4HCIIe B IUPPOBOH Cpejie)

JUIsI TOMCKa UHpOpMauu B

COOTBETCTBHUH C ITOCTABIECHHON

3agadyen

MepevYeHbh OCHOBHBIX CIPABOYHBIX MAaTEPUAJIOB,
Ta0IUI], CXEM 10 XUMUH

ymeert

MOJIb30BATHCSA, MOJTYy4YaTh CIPABOYHBIC JTaHHbBIC
13 CIIPAaBOYHBIX MAaTEPUAJIOB, CXEM, TAOJIUII
BJajeeT

MOJTYYCHUS CIIPABOYHBIX JAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MATEpPUAJIOB, CXE€M, TaOJuI[ U
uHpoOpMalMi O HA3HAYEHWH © O0JaCTIX
MPUMEHEHUSI OCHOBHBIX XMMHYECKUX BEIIECTB
1 X COCTUHEHUN.




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.2 Brigasiser
uHpOpMaIIHIo, 3HAUUMYIO JIJIs
IIOCTaBIICHHOHU 3aJa4u

3HaeT

3aKOHBI, 3aKOHOMEPHOCTH U TIOHSATUS XUMHUH,
MX MATEeMaTUYECKUW anmapar, CBOWCTBA H
CTPOCHUE HEOPTAHUYECKUX COCAUHECHUM

ymeer

0000IIaTh W  HUCIOJL30BaTh XHUMHYECCKHE
3aKOHBI M CBOMCTBA XMMHUUYECKUX DJIEMEHTOB U
WX COCIWHEHWH JyIsl PElIeHUs] MOCTaBICHHOMN
3aJa49u

BJIaJeeT

Kak 0000meHus, Tak W JauddepeHIranum
€CTECTBEHHO-HAYYHBIX 3aKOHOB ISl PEIICHUS
IMOCTaBJICHHOM 3a1a4uu

YK-2 Cnocoben
ONPEAENATh KPYT 33/1a4 B
paMKax IOCTaBICHHOM
1[eJIU ¥ BRIOUpaTh
ONTUMAJIBHBIE CIIOCOOBI UX
peleHust, UCXOIs U3
JIEUCTBYIOIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpaHUYEHUI

VK-2.4 CocraBnsier
MOCJIEI0BATEIbHOCTh
(asiropuT™) pelieHus 3a1a4u

3HaeT
MaTEeMAaTHYECKUN ammapar s TPOBEACHUS
pacyeToB 1o pa3aesiaM XUuMUHU

yMmeet

pemiate  3aadd  MPEAMETHOH  00JIacTw,
OTIINYaTh (PU3UYECKH U XUMHUYECKUN TPOIIECC,
MPOTEKAOIINE HAa 00BEKTE PO ECCHOHATHEHON
JIESITSIIBHOCTH

BJajeeT

U aJITOPUTMAMH PEIICHUS 33724 M0 OCHOBHBIM
(U3HKO-XMMHYECKUM 3aKOHAM

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM NIPOrpaMMbI

Jannas qucuuruinHa (Moyiib) BkirodeHa B biok «/lucuumunst, monynu» b1.0.14 ocHoBHO#
npodeccuoHalibHOI 00pa3zoBarenbHOM porpammel 23.03.01 TexHOI0rHsS TPAaHCIIOPTHBIX IMPOIECCOB U
OTHOCHTCS K 0053aTeIbHON YacTH y4eOHOT0 TUTaHa.




JIMCIUIIINHA OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHYECKOIO U €CTECTBEHHO-HAYYHOI'O IUKJIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMCHHAX, IPUOOPETEHHBIX B pE3y/IbTaTe

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB), (PH3UKH M MAaTEMATHKHU TP MOJYYCHHH CPEIHEr0 00IIero
00pa3oBaHus. Y CICIIHOMY OCBOCHHIO JUCITUIUIMHBI CONYTCTBYET MapajlieIbHOES U3YUCHHE (PU3UKU 1
MaTEMaTHKH KaK 0a30BbIX €CTECTBECHHO-HAYYHBIX JHCIIUILIHMH.

Jlns ycrenHoro oCBO€HUS AUCHMILIIMHBI CTYJICHT JIOJIKEH

3HATh:

1. Ba)KHEHININE XMMUYECKUE TTOHSATHS: BEIIECTBO, XUMUYCCKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAS. MACChl, MOH, aJIJIOTPOIHSI, U30TOIbI, XUMHUYECKAs CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEI[ECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHMUSI, PACTBOPHI, DJIICKTPOJIUT U HEIJICKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAINS, OKUCIUTEIb U BOCCTAHOBUTED, OKUCIICHUE U BOCCTAHOBJICHUE,
TEIIOBOM 3PP EKT peakiyu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;

2. OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHS MacChl BEIIECTB, ITOCTOSHCTBA cocTaBa, [lepuoanaeckuii
3aKOH;

3. OCHOBHBIC TCOPUH XUMHUHU: XUMHUYECKON CBSI3H, JICKTPOJUTHICCKON TUCCOLMAITUH;

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI 1 CIIaBBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIEJI0YH, aMMHaK, MUHEPAIbHBIC yI00OPCHHUS, METaH.

YMETh:
1. Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA M0 «TPUBUATIHLHOW» U MEKyHAPOIHON HOMEHKIIATYPE;

2. ONIpeACIATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsi/i HOHA, XapaKTep CPe/Ibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHECHHM,
OKHCIIUTENb U BOCCTAHOBUTEIND;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MEPUOIOB MO KX MOoJ0KeHHIO B [lepuoandeckoii cucreme
J .. MenneneeBa; 00IIMe XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX COCIMHEHMI;

4. 00BSCHATB: 3aBUCHMOCTH CBOWCTB BEIICCTB OT X COCTAaBa U CTPOCHMSI; IIPUPOY XUMHUCCKOM
CBSI3U (MOHHOM, KOBJIGHTHOM, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUUECKOU PEAKIINH U
MOJIOKECHUSI XHMHYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

5. BBITIOJIHATh XUMHUECKHH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUIECKUX
BEILIECTB;

6. MPOBOJIUTH CAMOCTOSITEILHBIN MOMCK XUMHUUECKOU HH(POPMAIIUU C UCTIOJIH30BAHUEM Pa3TUIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iepeaaun
XUMUYECKON MH(OPMAIIUU U €€ TIPEJICTABIICHUS B PA3JIMYHBIX (POpMax; MPOBOIUTH KPUTUUECKUM aHAIN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. moaxomaMu K 00BACHEHHIO XUMUYCCKUX SBJICHUH, IIPOUCXOIAIINX B IPHPOJIE, OBITY U Ha
IIPOU3BO/ICTRBE;

2. METOJIaMH OIpeIeIICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHX IPEBPAIICHUN B Pa3IMUHbIX
YCIOBHUAX M OILICHKH MX IOCJICICTBHUIA;

3. cnocobamu 6e30IacHOr0 00paIleHus ¢ TOPIOYNMU U TOKCHYHBIMH BEIIECTBAMH, J1a00PaTOPHBIM
000pyI0BaHUEM;

4. METOIaMH TIPUTOTOBJICHHS PACTBOPOB 3aJTaHHON KOHIICHTPAIIHH.

No Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITUHBI
n/m JIOCTH>KEHUSI KOMITETEHLIUN
1 |Dxonorus OIIK-2.1, OIIK-2.6, ITIK-5.4, YK-8.1

2 |Be3omacHOCT )KH3HENEATETLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYEeCTBA aKaJJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (0 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboThl Beero MIPAKTUYECKYIO
4acoB 2
IOATOTOBKY
KoHTakTHas padora 48 48
Jlexinonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ausatus (J1ad) 16 0 16
IIpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIBbTaIHA TTepea SK3aMEHOM M cliadya
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
qachl: 108 108
3aYeTHbIE eTUHUIIbI: 3 3

5. ConeprxkaHue JMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 pa3jiesnaM (TeMaM) ¢ YKa3aHHueM

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

5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOJTYJIS)

KonrakTtHast pabdora (1o yuyeOHbIM

3aHATHAM), Jac. Kox
o UHJHAKATOP
g | Jnexkuuu I13 JIP Bcero, a
NQ Pa3nem>1 JOUCIHIUITIIINHBI s CP . JOCTHUIKCHU
Q .
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
TpaKTH- MpaKTH- TpaKTH-
Beero YECKYIO Beero YECKYIO Beero YECKYIO 1
HOATro- OATro- TOATro-
TOBKY TOBKY TOBKY
L1 paznen. ObereopeTuuecKue
BOTIPOCHI XHMHH
OIIK-1.1,
OO0111eTEOPETHYECKHUE BOIIPOCHI VK-1.1,
1.1, | omeTeop p 2 | 10 14 16 45 | 85
XUMHUU VK-1.2,
VK-2.4
2. |2 paznmen. CnennanbHbIe
BOTIPOCHI XUMHH
OIIK-1.1,
VK-1.1,
2.1. | CnernasibHbIe BOITPOCHI XUMHUH | 2 6 2 11 19
VK-1.2,
VK-2.4

3. |3 pazumen. Kontpons




3.1

3auét

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

5.1. JIlexuuu

Ne
pasz

HanmeHnoBanwue pasuena
U TEMBI JICKIIUH

HaumeHnoBanue u KpaTKOC COACPIKAHUC HGKHI/Iﬁ

OO6mereopeTHdecKre
BOIIPOCHI XUMHUH

CtpoeHue aToMa U CUCTEeMaTUKa XUMHUYECKHUX 3JIEMEHTOB

CocraB atroMHBIX sifiep. M3otonbl. CTpoeHue 3JIeKTPOHHBIX 0001049eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uuncna.
[IpaBuna 3aroaHeHUs HIEKTPOHAMU aTOMHBIX opoutaneit. [TpuHiun
[Taynu. [IpaBuio Xynna. [IpaBuno KneukoBckoro.

[Tepunonnueckwuii 3akoH u Tadymna /.M. Menaeneesa. [lepuoauaHocThb
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOTO CTPOCHHUS.

Ob6mereopeTHdecKre
BOIIPOCHI XUMHUH

XuMHuecKas CBSI3b U MCXKMOJICKYJIAPHBIC B3aUMOICUCTBUS
Xumunaeckas cBsa3b. KoBaieHTHas IOJIAApHAaA, HCIIOJIAPpHAaA, TOHOPHO-
AKICIITOPHAsA, MOHHAA CBA3b. Merannuueckas CBSI3b. BO,Z[OpOI[HaH CBA3b.
Bnusnaue Tumna cBs3u Ha (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IG CBOMCTBA BEILIECTB.

Ob6mereopeTnyeckme
BOIPOCHI XUMHHU

DHepreTuka XUMHUICCKUX PeaKITni

XuMHuueckas TepMoIMHaMHKKA. TeroBoi 3 (PeKT XMMUUIECKUX PEeaKI[Uii.
ITousTue suranenud. 3akoH I'ecca, cieacreue 3akona I'ecca. Ilonsarue
SHTponwus. VI3MeHeHHe SHTPONHH B XOJI¢ peakiuu. JHeprus [ udoca.
CaMonpoun3BOJIbHOE MPOTEKAHUE PEAKIIUU.

Ob1ereopeTryueckue
BOITPOCHI XUMHU

PacTtBOpBI M CBOIICTBA paCTBOPOB

O6pa3oBanue pacTBOpoB. PacTBOpUMOCTD, (haKTOPBI, BIUAIOIINE HA
pPacTBOPUMOCTH BellecTB. PacTBopruMocTh ra3oB. 3akoH ['eHpu.
Konuenrtpanus pactBopoB. HacbllieHHbIE, HEHACHIIIIEHHBIE U
NepeHachIleHHbIe PacTBOPBL. CIIOCOOBI BHIpaKEHUST KOHIICHTPAIIHii
pactBopoB. [uddys3us u ocMmotuueckoe nasieHue. O0mume cBoiicTBa
pactBopoB. U3oTonnueckuii kordduiueHt. 3akon Paymns. Temneparypa
KUIICHHS ¥ 3aMEP3aHUs PACTBOPOB.

CriennanbHble BOIPOCHI
XUMHUH

JucniepcHble CUCTEMBI.

Krnaccudukanust TucrepcHbIX CUCTEM T10 pa3Mepy YacTHI[ U arperaTHOMY
coctosiHuio. CBOMCTBA BEIIECTBA B BHICOKOJUCIIEPCHOM COCTOSIHUU.
CBo0Oo1Hast TOBEPXHOCTHAS dHEPTHUsl. SIBIEHUS COPOIIHH.
DNEKTPOKMHETUYECKHUE SIBJICHUSI.

CnenuanbHble BOMPOCHI
XUMUU

XUMHUYECKHE MPOIIECCHI B BSXKYIIUX CTPOUTENIBHBIX MaTepraliax
['unicoBble BsKyIME BellleCTBA. XUMUUYECKUI U MUHEPAIIBHBIN COCTaB
TIYH. ['eHe3uc rivMH U KaoJuHOoB. [lopTinaHiieMeHT — XUMUYECKUHN U
MUHEpAJIbHBIN COCTaB, MoJiydeHue. B3anMoieiicTBe MUHEPAJIOB
MopTIaHaIeMeHTa ¢ Bojaol. Koppo3us nieMeHTHOro KaMHs ¥ OeToHa.
Buael kopposun.

CnenuanbHble BOIPOCHI
XUMHUU

OCHOBBI OPraHUYECKON XUMUU U XUMHH TOJIUMEPOB.

OCHOBHBIE KJIaCChl OPrAaHUYECKUX COCTMHEHUMN U MOJTUMEPOB.
BricokomoiekynsipHble COeIMHEHUS. TepMOTIacCTUYHbIE 1
TEPMOPEAKTUBHBIE MOJUMEPHI. XUMUUYECKas] CTOUKOCTh, CTAPEHUE U
JECTPYKLUS ITOJTUMEPOB.




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. 3aK0H PKBUBAJICHTOB.

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.

5.3. JJaGoparopubie pabOThI

HaunmenoBanue paznena

No
- Y TEMBI JJA0OPATOPHBIX HanmMenoBanwme u coaepkanue 1a00paTOpHBIX paboT
P pabot
L O6mereopernueckue | Kiaccupuranus HeOPraHHYECKUX COEMHEHNH.
BOIPOCHI XUMHH W3ydeHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSTMHECHUH.
1 Oo6mereopetndeckre | OCHOBHBIC 3aKOHBI U TTOHITHSI XUMUU

BOIIPOCHI XMMHH




Omnpenenenre MOISIPHOM Macchl SKBUBAJICHTA U (pakTopa
SKBHBAJIIEHTHOCTH IIPOCTOTO U CJIIOKHOTO BEIIECTBA.

XuMHUecKast KHHeTHKa 1 paBHOBECHUC

1 | OOWeTEOPETHIECKAE | svyerpe BiustHIs KOHICHTPAIINY H TEMIIEPATYPBI HA CKOPOCTH
BOIPOCHI XHMUH y
XHMUYECKOH PeaKIuy, H3ydeHHe PaBHOBECHOTO TIPOIIECCa.
06 PacTBOpHBI U CBOMCTBa PaCTBOPOB
1 WETCOPCTHICCKUC | Pl3vyenpe mpomecca AMCCOLMALIME BEIIECTB B PACTBOPAX,
BOHPOCKL XUMHH M3ydeHHe TIPOIlecca THAPOIN3a COTIEH.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN
L | Oduereoperiuccxue M3yueHne OKUCIHTEIbHO-BOCCTAHOBUTEBHBIX PEaKIHii IepMaHTaHaTa
BOIIPOCH! XUMHH KaJIusl, JUXPOMAaTa Kaus, HOqMIa KaJlusl B 3aBHCUMOCTH OT CPeJbl
pacTBopa.
XUMUsI METAIIJIOB
1 O6meTeopeTquCKHe OGH_II/IC q)I/I3I/ILIeCKI/Ie U XUMHUYECKHE CBOMCTBA METAIJIOB (B3aHMOZ[eI>iCTBHe

BOIIPOCBHI XUMHH

K HEMETaJZIaMH, BOIOH, KUCIOTaMHU, KucioraMu-okuciaureasmu: HNO3

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocTosTenpHas pabota 00ydaromuxcs

Ne | HaumeHoBaHue pasjena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
CtpoeHue aTomMa U CUCTeMaTHKa XMMUYECKUX 3JIEMEHTOB
1 OG6IeTeopeTHIECKIe PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJHUTEIBHOU JIUTEPATYPOH,
BOIPOCHI XMMUH 3JIEKTPOHHBIMH PECYpPCaMHU, BHITIOJIHEHUE JJOMAIITHETO 3a/IaHMSl.
[Toaroroska K 3a4€ry.
XuMHYECKas CBSA3b U MEKMOJICKYJIIPHBIEC B3aUMOJCHCTBHUSL.
1 O611eTeopeTHYECKHE PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIOJIHUTEIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JICKTPOHHBIMHU PECypCamMu, BBITIOIHEHUE JIOMAIITHEr0 3aJaHusl.
[ToaroroBka K 3a4€Ty.
DHepreTruka XUMUYECKUX PeaKInuii
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJHUTEIBHOU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3IIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
IToaroroska k 3a4€ry.
Knaccudukanmss HEOpraHM4IeCKuX COeIUHEHUI
1 O6meTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJHUTEIBLHOM JIUTEPaTypOH,
BOIIPOCHI XMMUH 3IIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OCHOBHBIC 3aKOHBI M TIOHATHUS XUMHH
1 OG61ieTeopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JTOTIOJTHUTEIBHOU JIUTEPaTypOi,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYPCaAMM, BBIITIOJIHCHUC JOMAIIHETO 3a/IlaHNA.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.
XuMu4ecKasi KHHETUKA U PaBHOBECHUE
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOMW U JOTIOJTHUTEIBHOM JIUTEpaTypOi,
BONIPOCHI XHMUH 3JIEKTPOHHBIMM PECYPCaMHU, BHITIOJIHEHUE JJOMAIITHETO 3a/IaHMUSI.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.
PacTtBOpEI 1 CBOMCTBa pacTBOPOB
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOMW M JOIOJHUTEIBHOM JINTEPaTypOid,
BONIPOCHI XHMUH AIIEKTPOHHBIMU PECYPCaMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU
1 O6meTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOMW M JOIOJHUTEIBHOM JINTEPaTypOi,

BOIIPOCHI XUMHU

3JIEKTPOHHBIMHU PECYPCaMU, BBITIOJIHEHUE JIOMAIITHETO 3aaHuUsl.
Odopmnenne otuéra no adoparopHoii padore. [Toaroroka k 3auéry.




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

OCHOBBI JIEKTPOXUMHUU. ["aTbBaHUUECKUE SJIEMEHTHI.

Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHOMN JIUTEPATYPOH,
AJIEKTPOHHBIMHU PECYPCAaMU, BBITIOJIHEHUE TIOMAITHETO 3aJaHHUs.
Odopmiienne otuéra no gadopatopHoii padore. [loaroroBka k 3a4éry.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

XUMUS METAJIOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOM JINTEpaTypoOH,
9JIEKTPOHHBIMHU PECYPCAMH, BBITIOJHEHUE IOMAIITHETO 33 [aHMU.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroBka k 3a4éry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

Koppo3us metannoB. MeTopl 3a1IUThl OT KOPPO3UHU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAILTHETO 3aJaHHUs.
Odopmnenne otuéra no jJadboparopHoii padore. [loaroroska k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

JucnepcHble cucteMbl. XMMUYECKHE MPOLECCHI B BKYILIUX
CTPOUTEIIbHBIX MaTepuaiax

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMH PECYpPCaMH, BBIITOJTHEHUE JJOMAIIHETO 3a/1aHMUS.
IToaroroBka k 3auéry.

CrenuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHUYECKON XUMUU U XUMHUH TIOJIUMEPOB.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMHU PECYpPCaMH, BBIITOJIHEHUE IOMAIIIHETO 3a/IaHUSI.
IToaroroBka k 3auéry.




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

YyeOHast mporpaMma BKITIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHS, HO YIIEIsIeT 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 YIPaXHEHUH; Ec caMOoCTOSITENEHO HE yaeTcsl pa3o0paThes 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 CHCTEMaTH3WPOBAHHBIN MaTepuall, IPAKTUICCKUX U JIAOOPATOPHBIX 3aHITHH, MPEAIOIararoniux
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 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. JHO601>1 IIpOITYCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U na60paT0pHI,1x 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opmbl 00yueHus. [Ipu moAroToBke K 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 MaTepHAJIbI 1JIsl IPOBEACHHUA TEKYIIEro KOHTPOJIsSI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

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

/1 (Momyms) KOMITETEHIIHH cpencTaa

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

YK-2.4 pelieHue 3aaa4
OIIK-1.1, YK-1.1, YK-1.2, |ycTHBIif omipoc,
2 | CneumanbHble BOIPOCHI XUMHH
YK-2.4 perieHue 3aaa4, TeCThI.

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBII ompoc,

3 |3auér 1.4, YK-1.1, YK-1.2, VK-2.4 |peuienue 3a1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC AJIsl OIICHKHU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON IeITeIHhHOCTH,
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 JocTrxkeHus kommerennuii OIIK 1.1, 1.3, 1.4,
VK. 1.1,1.2,2.4

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

ATtTectanmonHasi pabota Ne2 BKITIOUaeT B ce0sl TEMBI: MJIEKTPOIUTHYECKas nucconuanus, pH,
TUAPOIU3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH, TAIbBAHUYECKUHN JIIEMEHT, KOPPO3USs
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

Nel. Onpenenuth YUCIIO 3IEKTPOHOB B aTOME IIUHKA. 3alMCaTh MOJHYIO 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. [Tpu B3aumoneiicTBuu 3,24 r TpeXBaJIGHTHOTO METaJuIa ¢ KUCJIOTOM Boinemnsiercs 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 AHCCOIMAIIMIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOIHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTaliioHHON paboThl Ne2

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

Ne2. TToaBepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS TUAPOIN3a COOTBETCTBYIOIINX COJEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCS.

CuS + HNO3 (konm.) = 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 YpaBHEHHUS 3JEKTPOAHBIX mporieccos. ¢° (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 OlIeHUBAHUS PE3YITATOB OOYUYCHHS 110 AUCHUTIINHE (MOJIYII0) TIPH MPOBEICHUU 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 MCIIOJB30BaHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKU I'PAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPHEHTHPOBATHCS B TCOPHUSAX, KOHIIETITUAX M HAPABJICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOATEIILHO U TBOPUYECKH PEIIaTh CIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTApHUEeM YYeOHON AUCIUIUIMHBI, YMCHHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

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

- BIIaIceT MHCTPYMEHTapUeM MO TUCIUILINHE, YMEHUE €T0 UCIIONb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

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

- CpeIHUl ypOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX B paboueil mporpaMme
KOMIIETCHITU;

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




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUHN 0 AUCLUILINHE,

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell 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, KOHLIEHIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

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

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

- paboTa 10J] pyKOBOJICTBOM IIPEIOIaBaTeNs Ha IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- CHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BHINOTHEHUS

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 UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- 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 BBIMIOTHEHUS 3a]JaHUHN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (JOPMUPOBAHUS KOMIETEHIIMHA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. Knaccudukaiius HEOpraHUYECKUX COCTMHEHUM (OKCHIbI, KUCIIOTHI, OCHOBAHUS, COJIM CPEIHUE,
KHCIJIBIC, OCHOBHBIC)I Ha3BaHHUA, OCHOBHBIC XUMHWYCCKUEC CBOMCTBA.

2. Ctpoenue aroma. KBaHToBbIe uncia: 0003HaueHue, GU3NUECKUNA CMBICI.
. Hpunnun [aynu. [IpaBuno Xyuna. [lpasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.
. [lepnoanueckuii 3akoH u nepuoanueckas tabnuna [1. 1. Menneneesa.

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

. XumMu4eckas cBsa3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CkopocTh XuMHUECKUX peakiuii. OCHOBHbBIE (JaKTOPHI, BIUSIONINE HA CKOPOCTh PEAKITHIA.

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

10. TemmepaTypa Kak ¢pakTop KHHETUKH XUMHUYECKUX PEaKIUil: BO3IEHCTBHE TEMITIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUS, 3aMIUCh KOHCTAHTY paBHOBECHS B 001IEM
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uze. [Ipunnun Jle [latense. Biustaue TemMnepatypsbl, JaBJICHUAS U KOHLIEHTPALIMN BEIIECTB HA CMEILICHUE
paBHOBECHSI.

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

13. DnexTponutnyeckas aucconuanus. CHUIbHBIE U CIa0bIe AIEKTPOJIUTHI: ONIPEIETICHUE, TPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHrne XMuMUYECKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

14. Nonnoe npousBeaeHue Boabl. Bogpopoaublii mokasareins cpebl. Pacuet pH cuiibHBIX U cl1aObix
AJIEKTPOJIUTOB.

IMuaponus coneid. CMmenieHre XMMUYECKOr0 paBHOBECHS IpoIecca THApoIIn3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

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

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

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

18. 'anpBaHWYECKUH AIIEMEHT: MPUHITUIT PaOOThI, IIPOIECCH HAa KaTOE, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUKCIIEHHE OTEHIIMANA IS AiekTpoaa. CTanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

19. DnexTpoaus: onpeneneHne, OTININE OT TaIbBAHMYECKOTO 3JIEMEHTA. DIJICKTPOJIM3 BOJIBI, COJICH,
KHUCJIOT M OCHOBaHUH. 3akoHbI Dapases.

20. Koppo3ust METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

21. BaxkHeiiline npupoIHbIE COEAUHEHUS KaJbIUs, BO3AYILIHbIE U THIPABINYECKUE BSHKYIIUE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUN U TBEPACHUHU.

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

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. Hanmcath ypaBHEHHUE XUMHUYECKOHN pPEaKIUU, PACCTAaBUTh KOI(PPUITUCHTEHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJIICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuutath M3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIy MPU U3MEHEHNN KOHIIEHTPAIIMU BEIECTB
WJIU TEMIIEPATYPHI.

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

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

8. CocTaBHUTH CXeMY TaJIbBAHUYECKOTO dJIeMeHTa, paccuutaTh J/[C aToro snemenTa.

9. BbruncauTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

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

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

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3aAaHus A1 IPOMEKYTOUHOM aTTecTaliu pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypcoBOi paboTh (poeKTa) (pu HATTUYHUHN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. MeTtonudeckue MaTepuallbl, ONpEAeIIAIOINe IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unM) ombITa NPOQPECCUOHATBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTAallMU U TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTUPYETCs JTOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIONNM NOPSAA0K OpraHu3aluy 1
MPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJarOIuXCsl.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUH NMPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
IIpUBEJEHa B I1. 7.2.
TunoBsle KOHTPOJIBHBIE 3aJJaHUS WK UHBIE MaTepUaIbl TEKYILEro KOHTPOJIS IPUBEEHHI B I1. 7.3.



[TpomMexyTodHas aTTecTalus 1Mo AUCIUIUTMHE TPOBOAUTCA B (hopMe 3aueTa.
3adeT NPOBOAUTCS C YUETOM PE3YIbTATOB TEKYILIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepun oreHuBaHuS CPOPMUPOBAHHOCTH KOMIIETCHIIUNA TTPH MPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDpoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBoputesbH | OLEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TCHOY «3a4TEHOY»
VYpoBenb ocBoeHUsI | YpPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIINH
«HEJOCTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnerennuun ne Komnerenun Komnerennun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBaHbI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHHUI0 KaK
Xapakrep. PEILIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPaKTUYECKOTO HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | 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 TCOPHH, 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 Ha BCE 3aJIaHUS
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 MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

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

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

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

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCIIJICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISAETCS, €CIIM CpeHee apuPMETHIECKOE HaXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaXOJUTCS 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-MeTOANYeCKOE H MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATYPhl, HEOOXOAMMOM JUIsl OCBOSHHSI JUCIUILIMHBI

(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 I'munka H. JI., [Tonkos B. A., babkoB A. B., O0mas xumus B 2 1. Tom 1,

Mocksa: Opaiit, 2020

https://urait.ru/bcode/
451561

JlomoJHUTENbLHAA JIUTEPATYPA

Bunkosa H. I'., bensiesa O. f1., Komea H. B., Hymiraera A. B., lllymkuna A.

1 A., ITony6osipunos I1. A., EmaneBa C. U., O0mas xumust. [IpakTukym,

[Ten3a: Ilenzenckuit rocy1apCTBEHHBIH YHUBEPCUTET apXUTEKTYPhI U
ctpoutensctBa, ObC ACB, 2013

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

Oobyuaromuecs u3 ynciia nHBaIUI0B U Ul ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (HITH)
ANEKTPOHHBIMU 00pa30BaTEeNbHBIMH pecypcamu B opMax, aAaNTUPOBAHHBIX K OTPAHUYCHUSIM UX

3JI0POBBSL.




8.2. Ilepeuenn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXO0IUMBIX JIIS

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaunmenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca

O6mas xumus i cryaento CIIGIACY

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

I'enepman M. U., FOctpatos B. I1. Heopranuueckas Xumus:
VYuebHoe nmocodue. 2-¢ u3j., crep. - CI10.: M3naTenbcTBoO
«Jlauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[Terpora XMW BAOKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

AxwmetoB H. C. Obmas 1 HeopraHuveckasi XuMusi: Y4eOHUK. — 8
-¢ u3j., crep. - CI16.: M3narenberBo «Jlanby,2014. - 752 C.

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

OcHoBbl xumun. Matepuer-yueOnuk (A. B. Manyiinos, B. 1.
Poauonos, HI'Y, HoBocrOupck)

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

8.3. [lepeueHn coBpeMeHHBIX MPOodeCCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

[lepuonnueckue nznanus CIIGIACY

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

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

Nudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynapTeTa MI'Y SBIISICTCS COBOKYITHOCTBIO 0a3 JaHHBIX 10 XUMUH
(oOpa3oBaHue, HayKa, TEXHOJIOTHS), PaCIIPEICIICHHBIX Ha -CEpBEpax B
npeJenax poccuiickoit yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apyOekHbIe HH(POPMAIMOHHBIE PECYPCHI IO XUMUH

www.chem.msu.su

EnuHbIi 21eKTPOHHBIN pecypc yueOHO-METOAUYECKOM TUTEPaTypHhI
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

Hayunas snexrponnas 6ubnumoreka eLIBRARY.RU

HayuHas syiekTpoHHas
oubimmoreka eLIBRARY.RU

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIb3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO PaclpoCTPaHsIEeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIH CBOOOHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

8.5. MaTepI/Ia.HBHO-TCXHI/I‘-ICCKOG obecrieueHue JUCIHHUITIIINHBI

CBCI[CHI/I}I 00 OCHaAIlICHHOCTHU y‘-Ie6HBIX ayI[I/ITOpI/Iﬁ Y IOMEIICHUN /I CaMOCTOSTEIbHOM pa6OTLI

HaumenoBanue yueOHBIX ayJUTOPHI U
MTOMENICHUH JJII CaMOCTOSITEIFHON paboThI

OcHamieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMHU
cpencTBamMu OOy4ICHHS




40. JTabopaTopus SIKCIIEPUMEHTATHHON (DU3HKU U
XUMHHU

Va. Eroposa 1.5/8

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

Becor maboparopasie 1100. Becwt mabopaTopHbie
BJITD3-2200 I'. pH-merp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-meTp- mumuuBosibT™MeT p pH
-150MU. AxBaguctumisat op AJlDa-4-. Acriuparop
AM-5M. Becet GR-120. Becki taboparopusie BJITO-
2200.

Becwr nabopaTopusie BJITD-150. MonomeTp-
m3mepurens "Craryc-2". Kongykromerp ECTestr Low
TMbLIEBJIAr03amiy MEeHHbINA

KapMaHHbIN 0e3 nmoBepku. [leus mydensras 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpud. 1ab.
"Craryc".

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

[lIxad BBITSHKHOM C MOJBOAOM BOJIbI. MarHuTHas
Menranka [19-0319. Marautnas memanka [13-6100.
MarnautHas memainka [196110 ¢ mogorpesom
1.75.45.0020

40. YueOHbIe ayAUTOPUH )T IPOBEIACHUS
MPaKTUYSCKHUX 3aHITHI, TPYIIIIOBBIX
WHIUBHIyaJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOUHOM aTTeCTaIiu

KoMmruiekT My abTUMETUHHOTO 000pYy10BaHHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHIHHBINA
MIPOCKTOP, PKPaH, ayJM0-CUCTEMA), TOCKA, KOMILIEKT
y4deOHOH MeOeH, MOAKITI0UEHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YueOHbIC ayAUTOPUH IS IPOBEACHUS
JICKLIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS JIs TPOBEACHUS 3aHATHIA
JICKIIMOHHOT'O THIIA, KOMILICKT MYJIbTHMEINHHOTO
o0opynoBaHus (MIEPCOHAIBHBIN KOMITBIOTED,
MYJIbTUMEAUHHBINA IPOSKTOP, 9KPaH, ayJUOCHCTEMA),
JI0CKa, 9KpaH, KOMILICKT y4eOHOH MeOeH,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B MIHTEpHET

40. ITomemieHus a1 caMOCTOSITENILHOM pabOTHI

[Tomemnienue ams caMOCTOSATENbHOM paObOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [IK-23 mr., B
T.4. 1 .- I[1IK qns our ¢ OB3 (cuctemusiii 6510k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKIIOYCHHEM K
cetn «HTepHeT» U o0ecrieueHreM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

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