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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

NOJydeHHEe 3HAaHMUU 10 XMMHHU, 00ecreunBaloield OCHOBY MOJATOTOBKM OakayaBpa, TOCTATOYHOM JUIs
peleHus

IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX, OPraHU3aMOHHO-YIIPABJIEHYECKUX, HAYYHO- UCCIIEA0BATEIbCKUX
U IIPOEKTHBIX 3aJa4

Nzyuenue:

1. cOBpeMEHHBIX IIPEACTABICHNUN O CTPOEHUU BEIIECTBA, O 3aBUCUMOCTH CTPOCHHUS U

CBOMCTB BEILIECTB OT IIOJIOKEHUS COCTABIIAIOIINX UX 3J1eMEHTOB B [leproaudeckon

CHUCTEME U XapaKTepa XUMHUYECKON CBS3U IIPUMEHUTENBHO K 331a4aM XUMUYECKOU

TEXHOJIOTHH;

2. OpuUpoJbl XMMMYECKUX pEaKUUil, HCIOJb3YEMBIX B IPOU3BOJCTBE XUMHYECKHX BEILECTB M
MaTEpHaJIOB, KHHETUYECKOTO0 U TEPMOANMHAMHUYECKOTO MOX0J0B K OIIMCAHUIO XUMHUYECKUX IIPOLIECCOB C LIEIJIBIO
ONTHMHU3ALUU YCIOBUHI UX

IIPAKTUYECKON pealn3alui;

3. BaXHEWIIMX CBOICTB HEOPraHMYECKUX COEAMHEHHH M 3aKOHOMEPHOCTEM HUX HW3MEHEHHUs B
3aBMCHMOCTH OT II0JIO’KEHUS COCTaBJISAIONINX X JIEMEHTOB B Ileproanueckon cucreMe;

4. COBpEMEHHBIX TEHJCHLMH  pa3BUTHS  HEOPraHMYECKOM XMMHM UM  HEOPraHUYECKOTrO
MaTEpUaIOBEICHUS.

2. IllepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIN i

Kon u HanmeHoBaHue Kon n HaumeHnoBanue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEHIIUH MHMKATOpa TOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOII
OIIK-1 Cnocoben pemats|OITK-1.1 Bersasisier v[3HaeT
IIPUKIIAJHbIE 3ajauu|kinaccuuuupyer (GuU3NYecKue U|XMMUYECKYIO TEPMHUHOJIOTHIO, CBOICTBa
CTPOMUTEIBHOU OTpaciiu,|XUMHUYECKH IIPOLIECCHI, [XUMUUECKUX 3JIEMEHTOB U HX COEJUHEHHH,
UCHOJNb3ys  TEOPUI0  H|MpPOTEKAIMX  HAa  O00BEKTE|COCTABISAIOIINX OCHOBY CTPOUTENBHBIX
MeTOABl (PyHIaMEHTAIbHBIX|TPO(eCcCHOHATBHOM MaTepuaioB. ECTeCTBEHHOHAYYHYIO CYIIIHOCTh
HayK JESATEIBHOCTH npobiem, BO3HUKAIOIINAX B xoJe

npo¢eCCUOHAIBHON JACSITEIbHOCTH

OCHOBHBIE XHUMUYECKHUE SBJICHMS, 3aKOHBI U
TEOPHUH KIIACCUYECKOM M COBPEMEHHOW XHMMH,
OCHOBHBIE IIOJIOKEHUS M PACUETHBIE METOJbI
€CTECTBEHHO-HAYYHbIX JUCIMILINH, HA KOTOPBIX
O6asupyercsi M3ydeHHE NPO(PECcCHOHATBHBIX

JTUCIUILINH
ymeer

BBISIBJISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npooiem, XapakTepHBIX I JTAaHHOWU

npo¢eCCUOHANBHON JACSITEIbHOCTH

IPUMEHSTD MOJYYeHHbIE 3HAHUS TI0 XUMHUH TPU
W3YYCHHH JIPYTMX  JUCIHIUIAH, BBISIBIISTH
KOHKPETHOE XMMHYECKOE  COAEpKaHue B
MPUKIATHBIX  3a7adaX  MpoQeCCHOHATBHON
JEeSTENbHOCTH

BJIajIeeT

nHpopmanued O Ha3HAYECHUM U OOJACTIX
MIPUMEHECHHSI OCHOBHBIX XHMHUYCCKUX BEIICCTB
Y UX COCMHECHUM.

3. Yka3zaHue MecTa JMCUMILIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jannass aucuuruinHa (MOAYNb) BKIOYeHa B biok «Juctummuuel, moxymu» b1.0.13 ocHOBHOIA
npodeccuoHaibHOW  0OpazoBaTenbHOM mporpammbl  08.05.01 CTpouTenbCTBO YHHKAIBHBIX 3HaHUN U
COOPYKEHHI U OTHOCHUTCS K 00513aTeIbHON YacTH y4eOHOro TUIaHa.



JlucuuruinHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYeCKOTO M ECTECTBEHHO-HAYYHOTO IHKJIA H
OCHOBLIBACTCSA HA 3HAHUAX, HABbIKAX U YMCHUAX, HpI/IOGpeTeHHbIX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEINIHOMY OCBOEHHUIO ITUCHMIUIMHBI COIMYTCTBYET MapajulebHOE H3y4YeHHE (GUBUKH WU
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHILIHH.

I[JISI YCHICUIHOTO OCBOCHU A NUCHUIUIMHBI CTYACHT JJOJIKCH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIIbHBIC aTOMHAass W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOINUs, H30TOIbI, XHUMHUYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHUCIICHHA, MOJIb, MOJIAAPpHAA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, D3JCKTPOJIUT U HEDICKTPOIIUT,
ANEKTPOIUTHYECKAS JUCCOIUAIINS, OKHCIUTEb U BOCCTAHOBUTENb, OKHCICHUE M BOCCTAHOBJICHUE, TETIOBOM
3 PEKT peakum, CKOPOCTh XUMUYECKOH PEakIiy, KaTallu3, XAMHUUECKOE PABHOBECHE;

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

3. OCHOBHLIE TCOPHUHN XUMUU: XUMHYECKOU CBA3H, BHCKTpOHHTI/I‘ICCKOﬁ Jucconuanuu,

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

YMETh:

1. Ha3BIBaTh HEOPTAaHUYECKUE BEIIECTBA 110 «TPUBUAIBHOWY WIJIM MEKTyHAPOIHON HOMEHKJIATYPE;

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

3. XapakTepu30BaTh: JIEMEHTHI MaJIbIX MEPUOJIOB MO UX mojioxkeHuto B [lepuoanueckoii cucreme /. 1.
MenpeneeBa; o0mue XMMHUUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHHH;

4. 00OBSCHSITH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMUUYECKON CBSI3H
(MOHHOM, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEaKIUU U TOJOXKCHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACMIO3HABAHUIO BAKHEUIIIMX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMH C HCIOJIH30BAHHUEM Pa3IHUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMOBIOTEPHBIE TEXHONOTHH N7l 00pabOTKU U mepenayn
XUMUYECKON WH(MOpMAIMKM U €€ TMPEJCTaBICHUS B Pa3UYHBIX (PopMax; MPOBOAUTH KPUTHUUECKHUIN aHAIM3
JIOCTOBEPHOCTU XUMHUYECKON

nH(pOpMaInU, TOCTYMAOIIEH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

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

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUYCCKHUX npeBpameHI/Iﬁ B Pa3IMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

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

4. MeTolaMHU TPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALINH.

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue AUCHUIIIMHBI
n/n JOCTHKEHUS KOMIIETEHLIUN

VK-8.1, VYK-8.2, VK-8.3, VK-84,

1 |Be3omacHOCTD KU3HEAEATEILHOCTH OIIK-6.8. OTTK-9.4. OTTK-9.5

2 |CrpoutenbHble MaTepuaibl. Yactp 2 OIlK-3.4, OIIK-3.12




4. O0beM IUCHUIUVIMHBI (MOAYJIA) B 3a4Y€THBIX €IMHHMLAX C YKA3aHHEM KOJHMYECTBA AKaJAeMHYEeCKHUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHoit paboThl Beero MIPAaKTHYECKYIO
Hacos TIOATOTOBKY 1
KoHTakTHas padora 48 48
Jlexnmonnsie 3anstus (Jlek) 16 0 16
Jlaboparopusie 3ausTus (J1ad) 16 0 16
[pakTuueckue 3austus (Ip) 16 0 16
HNuas kouTakTHas padoTa, B TOM Yuce:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4deTa,
3a4eTa C OIEHKO; 3alIuTa KypcoBOi paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(xoHCYNBTAIHUS TIEpe]] SK3aMEHOM U cjada SK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocrostenbHas pa6ora (CP) 56 56
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacer:| 108 108
3a4eTHbIe eIUHHUIbI: 3 3

5. Coaep:xxaHue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHUPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnyeckuii MjaaH JUCIHUILUIUHBI (MOIYIISA)

KonrakTtHas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
£ a
S| nexkuum I13 JIP Bcero,
No Pasznesnsl TUCIUITINHEBL S CP JOCTIDKEHHT
(5} qac. q
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
MIPaKTH- MPaKTH- MIPaKTH- KOMIICTCHIT
Bcero | ueckyro | Bcero | ueckyro | Bcero | yeckyro 15051
HOATro- MHOATo- HOAro-
TOBKY TOBKY TOBKY
L pasnen. O0mereopeTHIecKue
BOIIPOCHI XUMHH
OO1ieTeopeTHUECKre BOMPOCHI
1.1, [ OHeTeop POCRIl 11 10 14 16 47 | 87 | OIK-1.1
XUMHUHU
2. |2 paznen. CrenuanbHble
BOIIPOCHI XUMHUH
2.1. |CneunansHbie BONPOCHI XUMuH | 1 6 2 9 17 OIlIK-1.1
3. |3 paznen. lnas koHTaKkTHas
paborta
3.1. |[Kontpomb 1 OIIK-1.1
4. |4 paznen. Koatpons
4.1. (dopma KOHTPOIIS 1 4 OIlK-1.1




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
" HaunmeHnoBanue u kpaTkoe coiepkaHue JeKIun
pa3n U TEMBEI JIEKITUHU
CtpoeHue aTomMa U CUCTEeMaTHKa XUMMUYECKUX 2JIEMEHTOB
CocraB atoMHbIX siiep. 3oTombl. CTpoeHHE SIEKTPOHHBIX 000JI0YEK aTOMOB.
[Tpunnun weomnpeneneHHoctu ['eitzenOepra. KpanTtoBwie umcia. IlpaBuia
Oo0mereopeTnyueckue .
1 3aIMOJIHEHHS SJICKTPOHAMHU aTOMHBIX opOutaneil. [Ipunmun [Taymu. IpaBuio
BOIIPOCHI XUMHUHU
Xynna. [IpaBuno KieukoBckoro.
[Mepuonnuecknii 3axkon u Tabmuna J[.M. MenneneeBa. IlepuoamunocTth
CBOWCTB 3JIEMEHTOB B 3aBUCUMOCTH OT MX 3JIEKTPOHHOTO CTPOCHHUS.
XuMu4eckasi CBSI3b U MEKMOJICKYJIIPHbIE B3aUMOICHCTBUS
1 O6iereopeTnyeckue |XuMHYECKas CBA3b. KoBajeHTHas MONApHass, HEMOIApHAs, JOHOPHO-
BOIIPOCHI XUMHH AKLCIITOpHAsA, MOHHAA CBA3b. Meramnueckass CBS3b. BOIIOpOI[HaSI CBA3b.
Brustaue tTuna cBsizu Ha PU3MKO-XUMHUUYECKHE CBOMCTBA BEIIECTB.
DHEpreTuka XUMUYECKUX PeaKIui
Xumuyeckass TepMoauHaMUKa. TermoBol 3PQGEeKT XUMHUYECKUX PEaKIUil.
Ob6miereopeTnyeckue
1 Ilonstne »HTanemua. 3akoH I'ecca, cnexacrBue 3akoHa I'ecca. IlonsTue
BOIIPOCHI XMMHUHU
sHTponus. M3MeHeHue SHTponuu B XojAe peakuuu. OHeprus [ubOca.
CamMonpou3BOJIbHOE MPOTEKAHNE PEAKIUH.
PacTBOpHI M CBOMCTBa pacTBOPOB
OOpazoBanue pacTtBopoB. PactBopuMocTh, (AaKTOpBI, BIUSIONUE Ha
pacTBOpUMOCTh  BemiecTB.  PactBopumMocTh  razoB. 3akoH ['enpm.
1 Oo6mereopernueckue |KoHumenrpanus pacTBOpOB. Haceoiiennsie, HEHACBII[EHHEIE u
BOIIPOCHI XUMHUH MepeHAChIIEHHbIe  pacTBOpbl. CmocoObl  BBIpAXKEHUS  KOHIICHTpAIUi
pactBopoB. Juddysus u ocmormueckoe mpapieHue. OOmue CBOICTBa
pactBopoB. M3oronnueckuit koddduiment. 3akon Paynsa. Temmeparypa
KUIICHUS U 3aMEp3aHusi PaCTBOPOB.
1 OﬁmeTeopeTquCKHe CaolicTBa METaJIOB
BOIPOCHI XUMHH BzanmoeiicTBrie METAIIOB C BOJIOM, IIeJI0YaMi, KUCIIOTaMH.
JlucnepcHble CUCTEMBI.
Knaccudukanuss AucCnepcHbIX CUCTEM IO pa3Mepy YacTHI] U arperaTHOMY
CrneunanbHble BOIPOCHI 9
2 cocrossHuio. CBOHCTBa BEHIECTBA B  BBICOKOJUCIEPCHOM COCTOSIHUH.
XHUMUHU
CBobonHas MTOBEPXHOCTHAs SHEprusl. SBnenus copOouuu.
DNEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHUYECKHUE TPOLECCHI B BXKYIIMX CTPOUTENIbHBIX MaTepHuanax
['uricoBbie BsOKyIIME BEMIECTBA. XUMUYECKUI U MUHEPAIbHBIA COCTaB TJIHH.
2 Crenpmanbasie Borpocs! |['eHe3uc riauH 1 kaonuHoB. [lopTianaieMenT — XMMUYECKUI U MUHEPAIIbHbIH
XHUMUHU cocTaB, TMojydeHue. B3aumoseicTBUe MHMHEpAJOB TMOPTIAHAIEMEHTA C
Bozoi. Kopposus nemeHTHOro KaMHs U 0eToHa. Buasl kopposuu.
OCHOBBI OPraHUYECKON XUMUN U XUMHH TTOJIUMEPOB.
OCHOBHBIE  KJIaCChl ~ OPraHMYECKUX  COCIMHEHMM U  MOJUMEpPOB.
CrnenuanbHble BOIPOCHI
2 BricokoMonexynspHbie COEIMHEHMUS. TepmormacTuyHbIC u
XHUMUHU o
TEPMOpPEAKTUBHBIE MOJUMEPbl. XHMHYECKasi CTOMKOCTb, CTapeHHe U

JECTPYKIIHUS TIOJIUMEPOB.

5.2. IlpakTuyeckue 3aHsATUs

HaunmenoBanue paznena

pJ:;[ M TEMBI IPAKTHIECKAX HanMeHOBaHME ¥ COJEPKAHUE TPAKTUYECKHUX 3aHATHIA
3aHATUIH
Knaccudukanys HeOpraHMIeCKHX COeTMHEHUH
1 OOMETeOPETHIECKHE | K naccudukamiss  HEOPTaHHYECKHX — COGAMHEHHH  (OKCHABI, — KHCIOTHI,

BOITPOCHEI XUMHHU

OCHOBaHUA, COJIU CPECAHUC, KUCIIBIC, OCHOBHLIC)Z Ha3BaHUs, OCHOBHBIC




XUMHUYECKUE CBOUCTBA.

OobmereopeTnyueckue
BOIPOCHI XUMUHU

OCHOBHBIE 3aKOHBI Y TOHATUS XUMHUH

OcHOBHBIE 3aKOHBI XHMHUHO COXpaHEHMsS Macchl, IOCTOSHCTBAa COCTaBa,
KpaTHbIX OTHOWEHUH, ABoraapo). OCHOBHbIE IIOJIO)KEHUSI ATOMHO-
MOJIEKYJISIpHOTO ydueHus. KonuuecTBo BelecTBa. ODKBHUBAJIEHT BELLECTBA.
PacuéT 5KBHBaJICHTHBIX MAcC CJIOKHBIX BELIECTB. 3aKOH 3KBUBAJICHTOB.

OO6mereopeTHdecKre
BOIPOCHI XUMUH

XuMuyeckasi KHHETUKa U paBHOBECHE.

CkopocTh XUMHUUYECKOW peakiuu. DakTopel, BIMSIONIME HA CKOPOCTh
peakuwmii. 3akoH aeiicTBus macc. [IpaBuno Bant-I'odda. Dneprus aktuparuu.
VYpaBuenue Appenuyca. BrnusiHue karaiudzaTopa Ha CKOPOCTh XUMHUYECKHX
peaKkIui.

O6parumblie peakuuu. XuMuyeckoe paBHoBecue. KoHcranra paBHoBecus: B
TOMOT€HHBIX U TeTepOreHHbIX mpoieccax. Cmerienue papHoBecus. [Ipunnumn
Jle Hlarense.

Ob6mereopeTnyeckme
BOIPOCHI XUMHHU

PacTBOpBI U CBOICTBA pacTBOPOB.

PactBopb! anekTponuToB. CHIIbHBIE M CITa0bIe JEKTPOIUTHL. Jlucconumanus
coJiell, KHCIIOT, OCHOBaHHUM. DieKkTponutudeckas auccouuanus. CTemneHp u
KOHCTaHTa JucconManvu. 3akoH paszOasnenus OctBanbaa. Monnoe
npousBeieHne BoAbl. BomoponHslii mokaszatens. Buibsl cpeibl B BOJHBIX
pactBopax. ['maponus coneit. CriocoObl yCHIICHHS TUPOIIU3A.

Ob6mereopeTnyeckue
BOIPOCHI XUMHHU

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKkuuu.

CreneHb OKHCJICHHUA OJICMCHTA. OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC
p€aknuuu, HX THUIIBIL. OKHCIUTEIN W BOCCTAHOBUTEIIH. HanpaBﬂeHHe
MMPOTCKAHHUA OKUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX IIPOLICCCOB.

Ob1ereopeTryueckue
BOITPOCHI XUMHU

OCHOBBI JIEKTPOXUMHUH.

Bo3HMKHOBEHME CKadka IOTEHIMAjda HAa IOBEPXHOCTH pa3fena MExXIy
METAJJIOM ©  pacTtBopoM. Bopopoanwiit  snexkrpon.  CraHgapTHbIE
ANEKTPOJHBIE MOTEHIMANbI. Y paBHeHUuEe HepHeTa. P akTHBHOCTH METAILIIOB.
XHUMHYECKHE CBOMCTBA METAIJIOB.

["anpBaHMYeCKUE AJIEMEHTHI. YCTpoilcTBO 3nemeHTa Jlanmansg — SxoOwu.
Pacuer D]IC.

OrmpeznesieHre KaTOMHBIX M AaHOJHBIX TIPOIIECCOB TMPH  DJIEKTPOIIHU3E,
OmpezeNeHue MPOAYKTOB JIEKTPOIIN3a, 3aK0H Papazes.

CriennanbHble BOIPOCHI
XUMHUH

Koppo3sus meramios, MeTons! 3a1UThl OT KOPPO3HH.

Koppo3uss meramioB. Buzabl koppo3uu. MeTonapl 3aliuThl METaIOB OT
KOppO3uH. 3alUTHbIE MOKPHITUS. BUIbI MOKPBHITHH, aHOJHBIE U KaTOJHBIE
MOKPBITUS. DIIEKTPOXUMUYECKAs 3aIUTa, TIPUHLIUI ACHCTBHSL.

3

KoHntposb

3auéTHOE 3aHATHE

5.3. JJaboparopHbie pabOTHI

HaumenoBanue pasaciia

Ne
pasn Y TEMBI JJA0OPATOPHBIX HaumeHnoBanwue u cosiep:kanue 1a00paTOpHBIX padoT
paboT
1 O6mereopernyeckue  |Kmaccudukanus HEOPraHMIECKUX COCMHEHHMA.
BOIPOCHI XUMUH N3yueHue CBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHMI.
06 OCHOBHBIE 3aKOHBI U ITOHATHS XUMHUH
T THYECKHU .
1 IETCOPETHHECKNE Omnpenenenre MOJSIPHON Macchl SKBHBAJICHTA U (pakTopa 3KBUBAJIEHTHOCTH
BOIPOCH XUMHUH
MIPOCTOTO U CJIOKHOTO BEIIECTBA.
Xumuueckasi KHHETHKA U PABHOBECUE
OobmereopeTnyueckue .
1 N3yuenne BIUSHUS KOHIIEHTPAIIMHU U TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON
BOIPOCH XUMHUH
peakluy, U3yuyeHrne paBHOBECHOT'O MTpoliecca.
1 O6mereoperndeckie |PACTBOPBI M CBOHCTBA PacTBOPOB




BOITPOCHEI XUMHHU

W3yueHwue mporecca AUCCONHUAIIH BEIIECTB B paCTBOPAXx,
U3ydeHHe Mporecca THAPOIIN3a COJICH.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHBIE pcaknuuun

1 O6iereopernyeckue |M3yuyeHne OKUCIMTENLHO-BOCCTAHOBUTENILHBIX DEAKUUA IE€pMaHraHara
BOIIPOCHI XUMHHU KaJys, AuxXpomara KaJius, MoK 1a KaJIMs B 3aBUCUMOCTH OT Cpcabl pacTBOpA.

XHUMHS METAIOB
1 O6mereopetnyeckue  |OOIMe QusHUIECKHe M XMMUYECKHE CBOMCTBA METAIOB (B3aUMOJIEHCTBHE K

BOIIPOCHI XUMHU

HEeMeTaJulaM, BOJIOW, KuciaoTamu, kucioTamu-okuciautesimu: HNO3 paso,
HNO3 xont, H2SO4 kon).

5.4. CamocTosiTenpHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHnue pasuena N
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3n| AMCLMILIMHBI U TEMBI
CrpoeHne aTOMa U CUCTEMAaTUKA XMMUYECKHUX DJIEMEHTOB
1 O6iereopernyeckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHUTENLHOM JIUTEPATYpOH,
BOIIPOCHI XUMUHU JJIEKTPOHHBIMU PECYPCaMH, BBIIIOJIHEHHE AOMaUIHEro 3axaHud. Iloaroroska
K 3a4€Ty.
XUMHYECKast CBSA3b U MEXMOJIEKYJIIPHBIE B3aUMOICHCTBHSL.
1 O6mereopernyeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOHM M JIONOJHMTENHLHOM JHMTEPATYypOH,
BOIIPOCHI XUMUH JJIEKTPOHHBIMU PECYPCAMH, BBINOJIHEHHE JOMalIHEro 3aaanud. Ilonroroska
K 3a4€Ty.
DHepreTuka XMMHUYECKUX peaKIui
1 O6mereopetndeckre [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM M JIONOJHMTENBHOM JIMTEPaTypoH,
BOIIPOCHI XMMHHU AJIEKTPOHHBIMU PECYypCaMU, BBIIIOJIHEHUE JoMalllHero 3ajxanus. Iloaroroska
K 3a4€Ty.
Knaccugukaius HeopraHn4eckux coeluHeHUH
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOW M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIPOCHI XUMUH 3JIEKTPOHHBIMU peCypcaMHu, BBIIOJIHEHUE JJoMalHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [loaroroBka k 3a4€Ty.
OCHOBHBIE 3aKOHBI U TOHATHSI XUMUHU
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOW U JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMHu, BBIINOJIHEHUE JJoMaIIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [loaroroBka k 3a4€Ty.
XuMuyeckasi KHHETUKa U paBHOBECHE
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENBLHOH JIMTEPaTypoOH,
BOIPOCHI XUMUH AJIIEKTPOHHBIMU PECYpPCaMU, BBITIOHEHUE JoMalHero 3aaanus. OdopmiieHne
oTuéra 1o naboparopHoii padore. [ToaroroBka K 3auéTy.
PacTBOpEI U CBOMCTBA pacTBOPOB
1 O6miereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMH peCcypcaMHu, BBIINOJIHEHUE JJoMaIIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [ToaroroBka K 3a4€Ty.
OKHCTUTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUN
1 O6mereopetnyeckre [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENHLHOH JIMTEPaTypOH,
BOIIPOCHI XMMHHU 3JIEKTPOHHBIMU PECYpCaMu, BBIIIOJIHEHUE JoMallIHero 3aganus. OgopmieHue
otuéra 1o saboparopHoii padore. [ToaroroBka k 3auéTy.
OCHOBBI 2JIEKTPOXUMUU. ["aIbBAHMUECKNE DIIEMEHTHI.
1 O6miereopernyeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHHMTENHLHOM JIMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU pecypcaMH, BBIINOJIHEHUE JJoMaIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [ToaroToBka k 3a4€Ty.
1 OO6wereopernyeckre | XHMHUS METAILIOB

BOITPOCHEI XUMHHU

Pabora ¢ KOHCTIEKTOM, OCHOBHOM M JIONIOJHUTEIBHOM TUTEPaTypOid,




ANEKTPOHHBIMU PECypCaMu, BBIIMIOHEHUE JOMaNIHero 3aaanus. OdopmieHue
otuéra 1o JlaboparopHoi padore. [ToaroToBka K 3a4€Ty.

CrnennanbHble BOIPOCHI
XUMUU

Koppo3sust MeramioB. MeTobl 3alIUTHI OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBHON JIMTEPATypOH,
JNIEKTPOHHBIMU PECYpCaMU, BHIIMIOJTHEHHE JOMaNTHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoi padore. [Toaroroka k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUHU

JlucniepcHble CUCTEMbl. XUMHYECKHUE MPOIECCHl B BSHKYIIUX CTPOUTEIbHBIX
Marepuanax

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBLHON JIMTEPATypOH,
3JIEKTPOHHBIMU PECYPCaMu, BBITIOJIHEHHE JOMaIlIHero 3a1anus. [loaroroska k
3a4€Ty.

CHCI_[I/IaJ'II)HBIe BOITPOCHI
XUMHNHU

OCHOBBI OPraHUYECKOM XUMHUHU U XUMHUH I1OJIMMEPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM ¥ JONOJHUTENBHOW JHMTEPaTypOH,
JNIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAaIlHero 3axanusd. [loaroroska k
3a4€Ty.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4aKIIMXCS M0 TUCHUIIMHE (MOILYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuobpeTeHuss HeoOXOAMMBIX 3HAHHWI U HaBBIKOB Ba)KHA PEryispHasi paboTa ¢ KOHCIIEKTOM JieKuu (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
cCHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHHe 3a7ad ¥ YIPaKHEHHH Mo o0pasily; pelieHne BapuaTHBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBATEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMMoOi TUCUMIUIMHBI IIPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHATUH, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUH, MpeanojararIinx
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OOydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. KpomMe TOro, BaXHbIM 3TaloM HW3y4eHUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, OATOTOBKY K 3auUéTy.

s ycnemHoro ocBoeHusl AUCLMILIMHBI HEOOXOJUMO IOCEIIaTh BCE 3aHATUS, T.K. JII0OOH Mpomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUThCS ¢ cofepxkanueM PI1J] nis ctyaeHToB
Oo4yHOH (opmbl 00ydeHus. [Ipm MOATOTOBKE K TMPAKTHUECKUM H JaOOPATOPHBIM 3aHATHSM M B pPaMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBI MaTepuaj, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JINTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
[IOJITOTOBUTHCS B BBIMIOJIHEHHUIO aTTECTALIMOHHBIX paboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHp KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB MX (POPMHUPOBAHMSI B IPOLIECCE OCBOCHUS JUCIUILINHBI

Konx n nammeHoBaHMe
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOil
/1 (Momyms) cpencTaa
KOMIIETEHIINHU
VCeTHBIIE OmpoOC, TECTHI
1 |O6mereopeTndecKkrue BOMPOCH XUMHUHU OIlIK-1.1 poc, ’
pelieHue 3a1a9
CTHBIN OIIPOC, PEIICHHE
2 |CroenmanbHbIE BOPOCH XUMUN OIIK-1.1 Y poc, p
3aJ1a4, TECThI.
3 |Kormpom OIK-1.1 YCTHBIA OIPOC, pEIICHUE
3a/1a4, TECTEI
4 |®opma KOHTPOIIS OIIK-1.1 YCTHBIH OTPOC, PeLIcHHe
3aJ1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 3a/IJaHUS WJIM UHBIE MaTepUaIbl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH, HEOOXOIMMBbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp IIJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxeHus komrerennuii OIIK 1.1, 1.3, 1.4., 1.5

AtrectanimonHasi padora Nel BkitodaeT B ceOsl TEMBI: CTPOSHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHWYECKHUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIUI

AtrectanmonHasi pabora No2 BKIIFOUAET B c€0sl TEMBI: dJIEKTPOIUTHIECKAs Auccoruanus, pH, ruaponus
COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUHUH, TaJlbBaHUYECKUM 3JIEMEHT, KOpPPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

Bapuant 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nCiIO AIEKTPOHOB B ATOME IIMHKA. 3aMMCaTh MOJHYIO AJIEKTPOHHYIO KOH(PUTYPAIUIO
aroma. KakoBa BaJIeHTHOCTh aTroma?

Ne2. 3anmcaTs mpOyKTHI peakIiy, paccTaBbTe KO3(PPHUINEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

No3. Tlpu B3aumogeiicTBuu 3,24 r TpeXBaJCHTHOIO MeTalljia ¢ KUCI0ToU Beiaensercsa 4,03 11 Bogopoaa
(H.y.). Beluncaure SKBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl METaJLIA.

Ne4. Bo ckoiabKO pa3 M3MEHUTCS CKOpOCTh peakmuu npu 5S0°C, ecam mpu ACHCTBHM KaTaiu3aTopa
sHeprus aktuBauuu ymenbiiaercs ¢ 70 kIx no 50 kJ{x?

No5. 3amumcaTe AMCCONMAIMIO BEHISCTB: THAPOKCHI HATPHS, CEPOBOJAOPOJHAS KHCIIOTA, XJIOPHU/I
QTIOMHUHHMS, TUIAPOKApOOHAT HATPHsS, THAPOKCOXJIOPHU] ATIOMUHUS, THUIPOKCHI amMoHwms. J[is ciiadbix
AJICKTPOJIUTOB 3aIKMCATh BBIPAKEHNUE KOHCTAHTHI TUCCOITUAIINN

BapuanT 3aganuii 1uis ATtectTaiimoHHON paboThl Ne2

Nel. Onpenenuts pH pactBopa, o0bemom 100 M1, B koTopoM coaepxkutcs 0,063 r a30THOM KUCIOTHI.

Ne2. TloaBepratorcst i THAPOIM3Y pacTBOpsl cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIIUX COJICH.

Ne3. PaccTaButh K03 (HUIMEHTH B YPABHEHUSIX PEAKIIMil METOI0M dJIEKTPOHHOTO Oatanca. CoCcTaBUTh
3JIEKTPOHHBIE ypaBHEeHHUA. 11 KaX10l peakluu ykas3aTh, KAKO€ BELIECTBO SBJISETCS OKUCIUTENEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKOE BEILIECTBO OKUCISETCS, KAKOE BOCCTAaHABIMBAETCS.

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

Ned4. Bpruucnute 3JIC rajpBaHMUYECKOTO 3JEMEHTA, COCTOSLIEr0 W3 IUIACTUH KaJMHsS M MarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ koumeHtpanuei [Cd2+]=[Mg2+]=0,1 momb/m. CocTaBUTh CXeMy
3NIEMEHTA, HAITUCATh YPAaBHEHUS 3JICKTPOHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyro maccy Ca(OH)2 Hy»xHO 106aBUTH K 50 71 BOJIBL, YTOOBI yCTPAHUTH KAPOOHATHYIO )KECTKOCTH,
paBHYyIO 5,8 MMoub/11?

7.3. Cucrema OLIEHUBAHUS PE3YyIbTATOB OOYYEHHS MO AUCHUIUIMHE (MOAYIIO) MPU TPOBEIACHHH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

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

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIENIMUAX U HAIPABICHUAX JUCUUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOXKHBIE IPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

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

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

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

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MIOCTAaHOBKE U PEIIEHUH HayYHBIX U IPO(PECCHOHATIBHBIX 3a/1a4

HaBBIKH:

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

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOUPACT CTAHIAPTHYIO METOUKY BBITOJIHEHU 3a/1aHHIA;

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




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

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

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJM4uue rpyObIX OmnO0oK

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

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

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

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

4. llepunoauyeckuii 3akoH u neproaudeckas tabmumna /1. . Menneneesa.

5. Xumuueckas cBA3b. KoBaneHTHas MOJSIpHAsl, HETIOJISIpHAsi, MOHHASI CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh PEaKIUii.

9. Kunetnka XMMHUYECKMX peaklMii. 3aKOH JeHCTBYIOMUN Macc. VI3MeHeHne CKOpOCTH PHU U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. TemnepaTtypa Kak pakTop KWHETUKH XUMHUUECKUX PeaKIfii: BO3/1eHCTBUE TEMIIEPATyphl HA CKOPOCTh
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 00IIEM




Buze. [Ipunuun Jle llarense. BausHue temmnepaTyphl, AaBICHHUS W KOHIIEHTPAlM BELIECTB HA CMEIICHUE
paBHOBECHS.

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

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
CreneHb M KOHCTaHTa auccoruanuu. CMElIeHHe XUMHYECKOTO DPABHOBECHS IMPH JTUCCOIUAIUU (BIUSHUC
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. MonHoe mpowm3BeneHrue BoAbl. Bogopoanslii mokaszatenb cpeabl. Pacyer pH cuibHBIX M CitaObIx
3IEKTPOJIUTOB.

I'mapomu3  coneit. CMmenieHWe XHMMHYECKOTO paBHOBECHsI IpoIlecca TUApoau3a (Temmepartypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

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

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

17. Obuue pusznueckre 1 XUMUYECKUE CBOMCTBA METAIIIOB (B3aUMOJICHCTBUE ¢ HEMETAJNIAMHU, BOJIOH,
kuciotamu, kucinotamu-okuciaurensimu: HNO3 pa36, HNO3 konn, H2SO4 koHI). DAeKTpOXUMHUYECKHHA psif
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. Y paBHeHHE HepHcTa — BhIUMCIIeHHEe TOTeHITANA [ A5iekTpoaa. CTaHAapTHBIN AJICKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DaexTposnn3: omnpeaeneHue, OTIMYUE OT rajJbBaHUUYECKOTO 3JEMEHTA. DJIEKTPOJIU3 BOJBI, COJCH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MeTayuioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KUCIOPOJAHOW M OECKHCIOPOIHOM cpee.
Buns! xoppo3un. MeTos! 3alIUTHl METAILUIOB OT KOPPO3HUHU.

21. BaxuHeHlmme NPUPOIHBIC COCAMHCHHS KaJbIUSA, BO3AYIIHBIC M THAPABINYECKHE BSDKYIIHC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH UX MOJTYYEHUU U TBEPACHUH.

22. TlonumepHbIE MaTepuajabl, MX OCOOBIE CBOWCTBA, OCHOBHBIC BHJIbI IOJHMMEPOB, OOJACTH HX
MIPUMEHEHUS.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIInXCsI

1. HanucaTp ypaBHEHHE XMMUYECKON peakluH, pacCTaBUTh KOA(PHUIIMEHTHI.

2. PaccuuTtatrh BBIXOJ NMPOJYKTA, UCIIOJIb3Ys 3aKOH SKBUBAJIEHTOB.

3. Paccunrtath TemiaoBoi 3¢ eKT XUMHUIECKON peakimu.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW peakluy NMPH W3MEHEHUU KOHLEHTPAllU BELECTB
WM TEMIIEPATYPHI.

5. Hamucate ypaBHEHHE D3JEKTPOIMTUYECKOM JAMCCOIMAMM M BbIpAXEHHE JJs KOHCTaHThI
JUCCOLUAIIH.

6. PaccunrtaTh 3HaUeHHE BOJOPOIHOTO MMOKA3ATENs CPEIbL.

7. Hanucatb ypaBHEHHE TMIPOJIN3a COJIH.

8. CocTaBUTh CXE€MY rajlbBAHHYECKOTO 3JIeMeHTa, paccuntath DJ[C 3Toro sneMeHra.

9. BeruncanTh Maccy BEIIECTBA, BBIIEIUBILErOCS MIPH dJIEKTPOIH3E.

10. CocTaBUTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIUIO, ONPEAENUTh OKUCIUTEIb U
BOCCTAaHOBUTEb.

11. Hanmncate ypaBHEHHE peakLMU METaUIa ¢ BOJOM, KUCIOTON WIH PaCTBOPOM HIENOYH.

12. CocTaBUTB CXEMY 3JIEKTPOXUMUYECKON KOPPO3UU METAJIIIOB.

[MpakTuyeckre 3adaHus IS MPOMEKYTOUHOM aTTecTaly pasmemnieHbl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPH HATUYNHN)
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Metoaudeckue MaTepuabl, OMpeesIoNnre MPoieIypbl OLICHUBAHUS 3HAHWH, YMEHH, HABBIKOB M (WJIN)
OTIbITa MPOPECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHUINUN

KoHTpob ypOBHSI YCBOCHHBIX 3HAHWW, OCBOEHHBIX YMEHUU U MPUOOPETCHHBIX HABBIKOB (BJIACHUN )
OcyH_[eCTBJ'IHeTCﬂ B paMKaX TGKYHIGFO 158 HpOMG)KyTO‘IHOFO KOHTpOJ’IfI B COOTBETCTBUHU C HOJ'IO)KGHI/IGM (6] TeKyHIeM
KOHTpOJIE U IPOMEXKYTOUHOM arTecTanmu odydaromuxcs B CIIGIACY.

TGKYHH/Iﬁ KOHTpOJ'H) OCBOCHUA KOMHeTeHHI/Iﬁ II0 JAUCHUIINIINHEC HpOBO)II/ITCH HpI/I I/I3y'~IeHI/II/I
TeOpeTI/I‘IeCKOI‘O MaTepI/Iana, BBITTIOJIHCHU U 3aI[aHHfI Ha HpaKTI/I‘IeCKI/IX 3aHATHUAX, CAa4d€ OTYCTOB IIO
J1a00paTOPHBIM PadOTaM, BBEIITOJIHEHUN WHINBUIYAIbHBIX 3a0aHnil B GOopMe KOHTPOIBHON pabOTEL,



pacuyeTHo-

rpapuueckoil paborel. Tekymemy KOHTPOJIIO MOJUIEKHUT IOCEIIAEMOCTh CTYAEHTAMU ayAUTOPHBIX
3aHATUI 1 paboTa Ha 3aHATHSX.

W TOroBoii 01IeHKOM OCBOCHUS AUCIUILTMHAPHBIX KOMIIETCHIIUHN (PE3yIbTaTOB 00yUYSHHS O TUCIUILIIHE

XuMmusi) SBISETCS MPOMEXKYTOUYHAs arTecTanus B popme 3au€ra, IpOBOAUMAS C YUETOM PE3yJIbTaTOB TEKYIIETO
KOHTPOJISI B CEMECTPE.

7.6. Kpurepuu onjeHrBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTallun

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHkKa «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY» «3a4TEHOY
YpoBeHb OCBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETCHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniun He Kommerenmn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE

0a30BbI€ CTPYKTYpBI

CUCTEMHBIE. Y MEHUA

BCECTOPOHHHUE. Y MEHUS

Kputepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCSIT YCHEIIHO PUMEHSIIOTCS
OLICHUBAHMUS (dbparMeHTapHbI 1 pPENpOAYKTUBHBIN K PELICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PENPOAYKTUBHBIN MIPUMEHSIOTCS K HECTAHAAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3alaHUN. JeMmoHcTpupyeTcs
HU3KUN YPOBEHb JeMoHcTpupyercs BBICOKU YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIIbHOCTH,
MIPAKTUYECKOT O YPOBEHb BBICOKAs aJallTUBHOCTh
HAaBBIKA. CaMOCTOATEIIBHOCTH | MPAKTUYECKOTO HaBbIKa
YCTONYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aaHue oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJINYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET COOOW cpefHee apu(PMETHUYECKOe OT BBICTABICHHBIX OIICHOK MO OTACIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISIETCS, €CIIH CpeaHEee apru(PMETHISCKOE HAXOUTCSI B MHTEpBAJie
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUE, MECTO U3JaHNUs, U3/1aTENIbCTBO, TO/1 U3JaHUs yUeOHO 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

CemepukoB U. C., I'epacumoBa E. C., ®usnueckas XUMHUA CTPOUTEIbHBIX
1 |marepuanos, ExarepunOypr: Ypanbckuit ¢denepanbhbiii yHuBepcuter, IbC
ACB, 2015

XamutoBa A. U., Aaronosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
) opranuyeckoii xumuu. OpraHuueckue IOIMMEpHbIE Marepuansl, Kaszans:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCIEA0BATENbCKUM TexHojorndeckuii|  0p.ru/61993.htmi
yHuBepcuTeT, 2010

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

http://www.iprbooksh

3 |bontpometok B. B., O6miast xumusi, Munck: Beinmnitmas mkona, 2012 0p.1u/20236.htm

JlonmoJHMTEIbLHAS JIUTEPATYPA

1 [Axmeros H. C., Obmas u Heopranudeckas xumusi, M.: Beicmr. mik., 2002 59




AbGakymoBa P. A., Akumos JI. U., Aanpeea H. A., banemakos M. /1., 'onuapoBa
2 |W. B., Unuuk B. B., MuponoB A. M., Muponos /I. A., [TaBioB A. U., CyBepHueBa
O.JI., Yxuna A. B., Xanuna O. M., Axumos JI. 1., Xumus, CII6., 2008

http://ntb.spbgasu.ru/
elib/00091/

I'enspman M. U., Kosanesuu O. B., KOctparos B. II., Komrounnas xumus,| https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2023 /book/288854

AxumoB JI. U., AaapeeBa H. A., Axumos JI. U., Xumus, Cankr-IlerepOypr: http://www.iprbooksh
1 |Cankr-IlerepOyprckuii  TOCYAQpCTBEHHBIH  apXHUTEKTYPHO-CTPOUTEIbHBIM OF.) ru /268.81 html
vausepcurer, J6C ACB, 2013 ' '

OO6yuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHHIMU U (MITH) SJIEKTPOHHBIMU
o0pa3zoBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepeuensb pecypcoB HMHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», He0OXOIUMBIX s
OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajpec pecypca

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

Oo6mas xumust 1 cryaeatoB CITIGIACY hp?id=2994

I'enbpman M. U., FOctpatoB B. II. Heopranumveckas Xumus:
YueOHoe nocobdue. 2-¢ uzn., crep. - CI16.: M3narenbcTBo https://e.lanbook.com/book/4030
«Jlagpy, 2009. - 528 c.

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

XuUMHS B CTPOUTEIILCTBE

[Terpoa XMUMU A BAXKYILNX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxwmeroB H. C. O0mmas u Heopranudeckast XumMus: Y4eOHuk. — 8 -e )
3., crep. - CII6.: U3parenscTBo «Jlanp»,2014. - 752 C. https://e.lanbook.com/book/50684

OcHoBbl xumuu. WHTepHeT-yueOHuK (A. B. Manyitnos, B. U.

Pomworos. HI'Y. HoBocGHpeE) http://www.hemi.nsu.ru/

8.3. Ilepeuenb coBpeMEHHBIX MPOGECCUOHATBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanwue DJIEKTPOHHBIH ajJpec pecypca
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3natensersa 'Jlans" https://e.lanbook.com/
Cucrema aucranimonsnoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/
HuTepHeT-TpeHaXepsl B chepe oOpa3oBaHus http://www.i-exam. ru
Hayunas 3JIEKTPOHHAs
H LIBRARY.R
ay4dHas dJIEKTpOHHAasi OMOIMoTEKA € U 6ubmorexa L IBRARY. RU
Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru
Enusblil  2NEeKTpOHHBIM  pecypc  y4yeOHO-METOJUYECKOW JIUTepaTyphl

CIIGIACY www.spbgasu.ru

Nudpopmanmonnas cetre CHEMMET (Poccus) Ha cepBepe XUMHUYECKOTO
¢dakynpTera MI'Y sBisieTcs COBOKYNHOCTBIO 0a3 JaHHBIX IO XHMHUHU
(oOpa3zoBanue, Hayka, TEXHOJOTHs), PACIpPENEIEHHBIX Ha -cepBepax B|WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BKiIro4aeT OTEeUeCTBEHHbIE U
3apyOekHbIe HHOOPMAITMOHHBIC PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
OopasoBarenbhbie nHTEpHET-pecypchl CITIOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer
[Mepnoanyeckue m3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJOTHH, HCIOIL3YEMBIX MPH OCYIIECTBICHHH O0pa30BaTEIHHOTO

mnmponecca 1Mo AUCHUILINHE,
MPOrpaMMHOTO 00ecTIeueHUs

BKJIFO4asls TMNCPCUYCHb JIMOCH3MOHHOTO H

CBOOOJIHO  pacIpoCTPAHIEMOTO

Crnoco6 pacrpocTpaneHus

HaumenoBanue (JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)
. . oroBop Ne 132009689201 ot
Microsoft Windows 10 Pro A
18.12.2020r
8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CaeJnieHust 00 OCHANICHHOCTH YIEOHBIX ayIMTOPUI M IIOMEIICHHUI IS CAMOCTOSITEIbHON pabOThI
HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUTSL CAMOCTOSITEIBHON pabOThI cpencTBaMu o0ydeHUs
Komruiexr MYJIbTUMEIUNHOTO o0opyoBaHUS
40. VYdeOHbIE ayAWTOPUU JJIs  MPOBEIACHUS . Y A Py o
. (mepcoHaTBHBIM KOMITBIOTED, MYJIbTUMEIUMHBIHI
MIPAKTUIECKUX 3aHSATHH, TPYMIOBBIX u
o MIPOCKTOP, 9KpaH, ayJuOCHCTEMa), JIO0CKA, KOMIUJIEKT
WHUBUIYaJIbHBIX KOHCYJIbTAIIHH, TEKYILEro

KOHTPOJIS U IPOMEKYTOUHOM aTTECTallN

y4aeOHOI MeOeln, OJKIIOYCHHE K KOMITBIOTEPHOU CeTH
CII6I'ACY., Beixoa B UHTEpHET

40. ITomenieHust 1151 CaMOCTOSTEIBLHON pabOThI

[TomereHue A cCaMOCTOATEILHON pabOThI (YMTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.9. 1 mT.- [IK
s gmn ¢ OB3  (cucreMHBId  OJIOK, MOHHUTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOYEHHEM K CETH
«MHTepHET» M 00CECIIEYCHUEM JOCTYIA B JEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjabopatopubiii JID-JI00, cron
nabopatopubiii Manbii JI®-O0, mkad BHITSHKHON ¢
MO/IBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTpPOBajJbHasi, CEKyHAOMEp, J1a00paTOpHbI
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD2-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN
u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»
Xumuyeckasi nocyna (IpoOHpKH, MITATUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, TMHIIETKH, INTATHBHI JJIS MPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u TJIaKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKHUX OSJEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXKHEHIIUX  cojied W ruapokcuaoB, CreneHb
JIUCCOLIMAMNA KHMCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOWKOCTH KOMITJIEKCHBIX HOHOB, CxemMa BOJAOPOIHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTangapTHBIC) SJEKTPOJHBIC MOTEHIHANBI, XUMHUUECKHE
CBOIiCTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pylleHus Kee3a

40. VYyeOHble ayaUTOpPUM U HPOBENCHUS
MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpymnIoBbIX u WH/IMBUIYaJIbHBIX
KOHCYJIbTaLUH, TEKYILEro KOHTPOJIS u
IIPOMEKYTOUYHOM aTTECTaluU

VYuebHast ayauTopus sl TPOBEIAEHUS  3aHATHH
JIEKIMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

000pyIOBaHUSA MePCOHATbHBIN KOMIIBIOTE
40. VYyeOHble ayaUTOPUM 1S  IPOBEICHUS Py N (nep P,
s MYJIBTUMEIUIAHBIA POEKT KpaH, ayJIuocHucTeMa
JIEKIIMOHHBIX 3aHATHH Y A POCKTOD, SKpaH, aylno ema),
JIOCKa, 9KpaH, KOMILIEKT yueOHOM Mebenu,

nojakitoueHue K kommbrotepHoir cetu  CIIGIACY,
BEIXOJI B MaTepHer

Jns uaBanuos u un ¢ OB3 obecnieunBatoTcs crienuaibHbIE YCIOBUS IS MOIY4YeHHUs 00pa30BaHUs B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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