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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHBIO OCBOCHHA NUCHUIINHBI ABJIACTCA IMOJTYYCHHUC 3HAHUH 110 XHUMHU, O6€CH€‘{I/IBaIOH_IeI>'I OCHOBY

IMOATOTOBKH

Oakanaspa,

NOCTATOYHON IS

peleHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX,

OpTraHHU3allMOHHO-YIIPABJICHYCCKUX, HAYUHO- UCCIICAOBATCIILCKUX WU MPOCKTHBIX 3a/1a4.

B 3amaun qucuMniMHbl BXOJAUT U3YYEHUE:

1. coBpeMEHHBIX MPECTAaBICHUN O CTPOCHUU BEIIECTBA, O 3aBUCUMOCTH CTPOCHHUS U CBOMCTB
BEILIECTB OT MOJIOKEHHS COCTABIIIOLIMX UX JJIEMEHTOB B [lepruoanueckoi cucreme u xapakrepa
XAMHYECKOM CBSI3U MPUMEHUTEIIBHO K 3a/1a4aM XUMUYECKON TEXHOJIOTUU;

2. IPUPOJbI XUMUYECKUX PEAKIINH, UCTIOJIb3yEMbIX B IPOM3BOJICTBE XUMUUECKHUX BEILIECTB U
MaTEepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOAX0I0B K ONMCAHUI0 XUMHUYECKUX ITPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCHOBI/Iﬁ ux HpaKTquCKOﬁ pcair3anuu,

3. BXXKHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOXKEHHUS COCTABJISMIONINX UX 3JeMEHTOB B [leprnoanueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMH Pa3BUTHS HEOPTaHUIECKON XMMHUHU U HEOPTAaHUYIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyenb MIIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHS] KOMIeTeHIIUI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JIeATEIIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

OIIK-1.1 BeisBnsier u
KiIaccupuuupyer Gu3ndecKue
Y XMMUYECKHUE MPOIIECCHI,
IPOTEKAIOIINE Ha 00BEKTE
npodeCcCHOHAIBHON
JeSTEIbHOCTH

3HaeT
XUMHUYECKYI0  TEPMHMHOJOIHIO,  CBOICTBa
XUMHUYECKHUX DJJEMEHTOB M HUX COEIUHEHUH,
COCTaBJISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepuaioB. ECTECTBEHHOHAayUHYIO CYLIHOCTb
npo0Jem, BO3HHUKAIOIIHUX B X0J1e
PO eCCHOHAIBHON eI TEILHOCTH

OCHOBHbIE XMMMYECKHE SIBICHHUSA, 3aKOHBI U
TEOPHUM KJIIACCUYECKOW U COBPEMEHHON XMMMH,
OCHOBHBIE TOJIOKEHHUSI U PACUETHBIE METObI

€CTECTBEHHO-HAYYHbIX JTUCIUILINH, Ha
KOTOPBIX 0azupyercs U3y4YeHUe
pohecCuOHANBHBIX TUCIUIUINH

ymeer

BBISIBJISITH  €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
npobieM,  XapakTepHbIX  JJid  JIaHHOU

POoECCUOHAIBHON eI TETLHOCTH

MIPUMEHSATD MOJIYYCHHBIC 3HAHUS TT0 XUMUH TPU
W3y4YeHUU JIPYTUX JUCHUIUINH, BBISBIATH
KOHKPETHOE XHMHYECKOE COJACp)KaHHhE B
MPUKIATHBIX  3a7adax  Npo¢ecCHuOHATBHON
JIeATETbHOCTH

BJIajIeeT

uH(popManed O Ha3HAUYEHWH U O00JACTIX
MPUMEHEHHUSI OCHOBHBIX XMMHYECKUX BELIECTB
¥ X COCTUHEHUN.




OIIK-1 Cnocoben pemath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.3 Onpenensier

XapaKTEPUCTUKU XUMHUYECKOT'O

nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO JJIs 00bEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX
HUCCIEeN0OBaHUN

3HAeT

obmme 3aKOHOMEPHOCTH MIPOTEKAHUS
XHMHUYECKHX  TPOIECCOB  MPHUPOAHOTO |
MIPOM3BOJICTBEHHOTO XapaKTepa.

yMeeT

HCIIO/Ib30BaTh OCHOBHEIE METOIBI
XAMHYECKOI0  HCCIEAOBAHUS  BEIIECTB U
COCIUHEHUH.

BJIAJIEET

HaBbIKAaMU OIIMCAHUSI OCHOBHBIX XHUMHYECKHUX
SIBJICHUU

OIIK-1 Cnocob6eH pemiath
3a7a4u Po(ecCHOHANTBHOM
NeSITeIbHOCTH HA OCHOBE
UCTIOJIb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.4 IIpeacraBnser
0a30BbIE IS
npodeCCHOHATBHON chephl
buznyecKkue 1 XuMUYECKHe
MPOLIECCHI U SIBJICHUS B BUJIE
MaTeMaTH4YECKOT0(1X)
ypaBHeHUs(i)

3HAeT

ob1ne 3aKOHOMEPHOCTH MIPOTEKAHUS
XUMUYECKUX  MPOILECCOB  MPUPOJHOTO U
MIPOM3BOICTBEHHOTO XapaKTepa.

yMeeT

pemiath  3amayd  MpPeaMETHOM  o0JacTw,
OTIPEIICIIATh HaIpaBJICHUS XAMHYECKHUX
B3aMOJCHCTBHM.

BJIAJIEeT

HaBBIKAMH  TMPUMEHEHHS MaTEMaTHYECKOTO
anmapara JJis peIICHUs] XUMHUYECKUX 3a71a4 U3
0011IEeNH)KEHEPHBIX u crieMajJIbHBIX
JUCLIUILINH npoUIH3aIY; OIIBITOM

UCIOJIb30BaHUSI OCHOBHBIX METO/OB, CIIOCOOOB
U CpeACTB IIOJIyY€HUS M  IepepaboTKu
uH(popMalUu JUIsI PEUIEHUS] KOMIUIEKCHBIX
WH)XEHEPHBIX 3a1a4

OIIK-1 CnocobeHn pemiath
3a/1a4d POPECCUOHATILHON
NeSITeTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MaTECMAaTHUYCECKOT'O
amrmapara

OIIK-1.5 BeiOupaet 6a3oBbie

(1)I/I3I/I‘I€CKI/I€ U XUMHWYCCKUEC
3aKOHBI IJId pCIICHUA 3aaa4
npodecCuOHATIbHON
JESTSIIbHOCTH

3HaeT
OCHOBHBIC 3aKOHBI XHMHU W TIPEBpAIICHUS
BEIIECTB, METOJABl aHaIM3a XHUMHYECKHUX
CHUCTEM  €CTCCTBCHHO-HAYYHYIO  CYITHOCTH
npo0Jem, BO3HHKAIOIIYIO B
PO eCCUOHAIBHON IESITEIbHOCTH.

ymeet

pemats 3a7a4u B 00J1acTH npodeccnoHalbHOM
NEeSITETHHOCTH € HCIIOJIb30BAaHHUEM 3HaHUH O
BEIIECTBE ¥ XUMHUYECKUX CHCTEMaxX, paboTaTh C
y4eOHOM, CINpaBOYHOM W  METOIUYECKOM
JUTEPATYpPOU

BJajieeT

HaBBIKaMH 000OIICHNS 1 aHAIN3a TTOJIYIeHHON
WHpOpMAIIHH; IPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWHA Ui PEUIeHUs 3ajad,
BO3HHUKAIOINUX B 001acTH MpodecCuoHATBHON
JeSITeTbHOCTH

3. Yka3anue MecTa JUCHHMILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMBbl
JlanHast tuciuIuiiHa (MOIyib) BKItoueHa B biok «Jlucuumnunel, Mmoaynn» b1.0.13 ocHoBHOIA
npodeccuonansHoOM 06pa3zoBaTenbHOM mporpammbl 08.03.01 CTpoUTENbCTBO M OTHOCUTCS K 00513aTEBHOM

qacTu yqe6Hor0 I1J1aHa.




JlucuuIuinHa OTHOCUTCS K 0a30BOM YaCTH MaTeMaTHYECKOTO U €CTECTBCHHO-HAYYHOTO ITHKIIAa U
OCHOBBIBACTCS HA 3HAHMSX, HABBIKAX M YMECHUSX, IPUOOPETEHHBIX B PE3yiIbTaTe

OCBOCHHS XUMHH (0a3MCHBIA YPOBEHB), (PU3UKN U MATEMATHKH TIPH TIOJTYUCHUH CPETHETO 00IIeTo
o0pa3zoBaHus. Y CIENTHOMY OCBOSHHIO TUCIMILIHNHBI COTYTCTBYET MapajlieIbHOE N3ydeHUe (PU3HKH 1
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIMILIHH.

JlJ1sl yCHenHOro OCBOSHHSI TUCIUTUTMHBI CTYACHT JIOJDKCH

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSATHS: BEIIECTBO, XUMUYCCKHIA DJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAS. MAacChl, HOH, aJUIOTPOITUS, M30TOITbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAICHTHOCTb, CTETICHb OKUCIICHUS, MOJIb, MOJIIPHAst Macca, MOJISIPHBIA 00beM,
BEIIIECTBA MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JCKTPOIUT U HEIIICKTPOIIUT,
ANEKTPOIUTUYCCKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCIICHUE M BOCCTAHOBIICHHE,
TETUIOBOM 3P PEKT peakinu, CKOPOCTh XUMHUYECKON pEaKIuK, KaTalnu3, XHMUYECKOEe PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHS MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa, [lepuoandeckuit
3aKOH;

3. OCHOBHBIC TEOPHH XUMHUHU: XUMUYECKOH CBS3H, IIEKTPOJIUTHICCKON JHCCOIMAIINY;

4. BayKHEHIINME BEIIECTBA U MaTEPHAJIbl: OCHOBHBIC METAIUIBI M CILUIABbI, CEPHAsI, COJISIHAS, a30THAs U
YKCYCHasl KHCIIOTBI; IIIEJI0OYH, aMMHAK, MUHEPAJIbHbIC YIOOPCHHUSI, METaH.

YMETh:
1. Ha3BIBaTh HEOPTAHUYECKUE BEILIECTBA 110 «TPUBUAIBHOWY HIJIM MEKTyHAPOIHON HOMEHKIIATYPE;

2. onpeneNnsTh: BaJIEHTHOCTb U CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOM
CBSI3U B COEIMHEHMSIX, 3aps]] HOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIIX IIEPUOJIOB IO UX MoJoXkeHUo B Ilepuonuyeckoil cucreme
J.1. Menneneea; oO1re XMMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COCTUHEHUM;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT X COCTaBa U CTPOEHUS; IPUPOLY XUMHUUYECKON
CBS3U (MOHHOM, KOBAJIEHTHON, METAJIJIMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKkLuu 1
HOJIOKEHUS XUMUYECKOT'O PAaBHOBECHUS OT Pa3IMUHBIX (aKTOPOB:

5. BBINOIHATh XUMUYECKHUM dKCIIEPUMEHT I10 PaClO3HABAHUIO BAKHEUIINX HEOPraHMUECKUX
BEILIIECTB;

6. IPOBOJUTH CaMOCTOSTENIbHBIA OMCK XUMUYECKOH HH(pOPMAIMU C UCIIOIb30BaHUEM PA3ITMUHBIX
HCTOYHUKOB (Hay4HO-TIONYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucrnonb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH Il 00pabOTKHU U Mepeadu
XUMHUYECKON MH(OPMaIUK U ee MPEICTABICHHS B Pa3IMYHbIX (hopMax; MPOBOAUTH KPUTUUECKUN aHATIN3
JIOCTOBEPHOCTH XUMHUYECKON

uH(pOpMaINH, MOCTYNAIONEH U3 pa3HbIX HCTOYHHUKOB.

BJIAJICTh:

1. moaxonamu K 0OBbSICHEHUIO XUMUYECKUX SIBJICHUN, IPOUCXOASIINX B IPUPOAE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHUA XUMHUUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCJIOBUAX U OLCHKU UX HOCH@HCTBHﬁ;

3. cnocobamu 6e30macHOro oOpalieHus ¢ TOPIOYNMU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALNN.

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JIOCTH>KEHHSI KOMITETEHLIUN

1 [Oxonorus VK-8.1, OIIK-1.10




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 1
NOATOTOBKY
KonTakTHas padora 48 48
Jlexumnonnsie 3ausaTus (JIex) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
[Ipaktuueckue 3ausatus (IIp) 16 0 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe:
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositebHast padora (CP) 56 56
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)
qacel:| 108 108
3a4eTHbIC eIUHHIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKajeMHYeCKHX YacOB U BU0B Y4eOHbIX 3aHATHI
5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHUAM), Hac. Kox
WHJIUKATOP
= a
3| nexumm I13 JIP Bcero,
Ne Pa3enbl AUCIUIUINHBI g Cp ac. | BOCTHINEH
[} qac.
O U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
Beero | "PATT L poero | MPAKTH f poerg | PAKTH nn
YECKYIO YECKYIO YECKYIO
TOJIro- TOJIro- TOJIro-
TOBKY TOBKY TOBKY
1 1 paznmen. O0mereopeTHIEeCKUE
BOITPOCHI XUMUU
OIIK-1.1,
OO01eTeopeTHIeCKHE BOIIPOCHI OIIK-1.4,
1.1. 1] 10 14 16 47 87
XUMHH OIIK-1.5,
OIIK-1.3
2. |2 pasznmen. CrieunanbHbie
BOIIPOCHI XUMUHU
OIIK-1.1,
OIlK-1.3
2.1. | CnenuanbHble Bonpockl Xxumuu | 1 | 6 2 9 17 ’
B P OIIK-1.5,
OIIK-1.4
3. |3 pasznmen. KonTpoas
OIIK-1.1,
OIlK-1.3
3.1. [3auer 1 4 '
OIIK-1.4,
OIIK-1.5
5.1. Jlexuumn
Ne | HaumenoBanue pazaena .
. HaumeHoBaHMe U KpaTKoe co/iep KaHUe JTeKIUI
pasnx Y T€MBI JIEKIU I
CtpoeHue aToMa U CUCTEMaTHKa XUMHUYECKHUX AJIEMEHTOB
CocraB atroMHBIX si7ep. M3oTonbl. CTpoeHHE 2JIEKTPOHHBIX 0007104eK
atoMoB. [Ipunnun HeonpenenenHoctu I'eiizen0epra. KBanToBble uncia.
1 Obmereopernieckne [TpaBuiia 3amoyIHEHUS ANEKTPOHAMH aTOMHBIX opOuTanel. [Tpunuumn
BOIIPOCHI XUMUH [Maymu. [pasuno Xyszaa. Ipasuno Kneukosckoro.
[Tepuoaunueckuii 3akoH u Tabnuna /{.1. Menaeneesa. Ilepuonnunocts
CBOICTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOT'O CTPOEHUSI.
XuUMHUECKasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJIEHCTBHS
1 O6mereoperndeckne | XUMHYCCKas CBsI3b. KOBaeHTHAas MOJSIPHAsI, HEMOJSIPHAsI, JOHOPHO-
BOIPOCHI XHMUN akKIenTopHas, MOHHAs CBA3b. MeTamnueckas cBsi3b. BomopoiHas cBs3b.
Brnusinue Tuna cBsi3u Ha (PU3MKO-XUMUYECKUE CBOKWCTBA BEIIECTB.
DHepreTuka XUMUYECKUX peakluii
06 Xumuueckas TepMoAMHaMUKa. TeroBol 3P PekT XUMUYECKUX pPeaKIuil.
1 IHETCOPCTUICCKUC | TTopgrne srTansmms. 3akon ecca, ciencTue 3akoHa I'ecca. ITonaTHe
BOHPOCEL XUMUH sHTponus. I3MeHeHne SHTPONNH B X0/1e peakiuu. Dueprus [ udoca.
Camonpoun3BOJIbHOE MPOTEKAHUE PEAKIIUH.
PactBOpEI 1 CBOlICTBA pacTBOPOB
OO6mereopeTHIecKre
1 O06pa3oBanue pacTBOpoB. PacTBOpUMOCTb, (DaKTOPHI, BIUSIONINE HA
BOITPOCHI XUMHUH




pacTBOPUMOCTH BelllecTB. PacTBOprUMOCTh ra3oB. 3akoH I 'eHpu.
Konuentpanus pactsopos. HacrelilieHHbIE, HEHACHIILIEHHBIE U
NepeHachlleHHble pacTBOPbL. CrIOCOOBI BHIPAKEHUST KOHIICHTPAIUI
pactBopoB. uddy3us u ocmoruueckoe nasiaenue. O0mme cBocTBa
pactBopoB. M3oTonnueckuit koddpunment. 3akon Payns. Temmeparypa
KHUIICHUS U 3aMep3aHusl PaCTBOPOB.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

CBoiicTBa METAIJIOB
BzaumoneiicTBre METAIJIOB C BOJOM, IIEJIOYaMH, KUCIOTAMU.

CrnennanbHble BOIPOCHI
XUMUU

JlucniepcHbIE€ CUCTEMBI.

Knaccugukanus aucnepcHbIX CUCTEM IO Pa3Mepy YacTHIl U arperaTHOMY
cocTosiHUI0. CBOMCTBA BELIECTBA B BEICOKOIUCIIEPCHOM COCTOSTHUM.
CBo0oiHast TOBEPXHOCTHAS SHEPIUs. SIBIeHUS COPOLIUH.
ONEKTPOKUHETUYECKUE SIBIICHUS.

CrnennanbHble BOIPOCHI
XUMHU

XHUMHUYECKHUE MPOIECCHI B BSHKYIIIMX CTPOUTEIIBHBIX MaTepHraiax
['uricoBbie BsKYIIME BEllECTBA. XMMHUYECKUI M1 MUHEPAJIbHBIN COCTAB
rvH. ['eHe3uc rivH 1 KaonuHoB. [lopTiaHaeMeHT — XUMUYECKUN 1
MUHEpaJIbHBIN COCTaB, Moy4eHue. B3anmoelicterue MUHEPAIOB
MopTJIaHIeMeHTa ¢ Bojoi. Koppo3us niemMmeHTHOro KaMHs ¥ 0eToHa.
Bunsr koppo3uu.

CrniennanbHble BOIPOCHI
XUMHU

OCHOBBI OPraHUYECKON XUMUU U XUMHUH TTOJIMMEPOB.

OcHOBHBIE KJIacChl OPraHUYECKUX COEAUHEHUHN U MOJIMMEPOB.
BricokoMounekyIsipHbIE COeTMHEHMS. TepMOIUIaCTUYHBIE U
TEPMOPEAKTUBHBIE NIOJIUMEPBI. XUMHUYECKasl CTOMKOCTh, CTAPEHUE U
JNECTPYKILMS OJIUMEPOB.

5.2. IlpakTudeckue 3aHsITHs

No
pasn

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATUU

HanmenoBauune u COACPIKAHNUEC NPAKTHUICCKUX 3aHATHH

OO61ereopeTndeckue
BOINPOCHI XUMHHU

Knaccudukanmst HeOpraHm4eckux coeuHEeHUN

Knaccudukanms HeoOpraHM4ecKux COeTMHEHUN (OKCUIbI, KHCIIOTHI,
OCHOBaHMS, COJIM CPEIHHE, KUCIIbIE, OCHOBHBIEC): HA3BaHUs, OCHOBHbIE
XMMHYECKHE CBOMCTBA.

OO6mereopeTnieckue
BOIMPOCHI XUMHHU

OCHOBHBIC 3aKOHBI M TIOHATHUS XUMUN

OcCHOBHBIC 3aKOHBI XMMUHO COXPAaHCHUSA MACChI, IOCTOAHCTBA COCTABA,
KpaTHBIX OTHOI.HCHHfI, ABOl"aI[pO). OCHOBHBIC TIOJI0KEHHS aTOMHO-
MOJICKYJISIPDHOT'O YUCHUA. KoauuectBo BCIICCTBA. OKBUBaJICHT BCIICCTBA.
Pacué€r sKkBHBaJIEHTHBIX MACC CIIOKHBIX BEIIIECTB. 3aK0H PKBHBAJICHTOB.

OO6mereopeTHIecKre
BOITPOCHEI XUMHHN

XyUMHUUecKass KHHETUKA U PaBHOBECHE.

CkopocTb XUMHUECKOH peakiny. DaKTOpsl, BIAUSIOIINE HA CKOPOCTb
peakumii. 3akoH neiictBus Mace. [lpaBuno Bant-I'odda. Dueprus
aKTUBalUU. YpaBHeHuEe AppeHunyca. BiusHue karanuzaTtopa Ha CKOPOCTb
XUMUYECKUX PEAKLUN.

OO6partuMeble peakiuu. XuMU4eckoe papHoBecre. KoHcTaHTa paBHOBECHS
B TOMOTEHHBIX U F€TEPOreHHBIX Ipoueccax. CMeleHrne paBHOBECHS.
[Tpunnun Jle Hlatense.

OO6mereopeTHIecKre
BOITPOCHEI XUMHHU

PacTtBOpBI 1 CBOMCTBA pacTBOPOB.

PactBopb! anekTponauToB. CUIbHBIC U ClIa0ble JIEKTPOIUTHIL.
Juccoumarus coyieid, KUCIOT, OCHOBAaHUN. DIIEKTPOIUTHYECKAsS
nucconuaius. CTeneHb U KOHCTaHTa JUCCOIMAINH. 3aKOH pa30aBiIeHHUS
OctBanpaa. MonHoe npousBeneHre BoJabl. BogopoaHslil mokazaTenb.
Bunet cpenbl B BomHBIX pacTBopax. ['uaponus coneii. CriocoOsl ycHIeHus
TUIPOJIN3A.

OO6mereopeTHIECcKre

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pCaKknuu.




BOITPOCHI XUMHHU

CreneHb OKHCICHUSA d1eMeHTa. OKHCIUTEIRHO-BOCCTAHOBUTEILHEIC
PpCaKuu, UX TUIIBI. OKuCIIUTEIIN ¥ BOCCTAaHOBUTEIIH. HanpaBneHHe
IMPOTCKAHUSA OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX IIPOLICCCOB.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

OCHOBBI 3JIEKTPOXUMUH.

Bo3HuKHOBEHME CKadyKa ITOTEHIMAIA HA IOBEPXHOCTH pa3ziesa MExXIy
METaJUIOM U pacTBOpoM. Bogopoansiii anektpoa. CtanaapTHbie
JJIEKTPOJIHbIE IOTEHIMANIBL. Y paBHeHUe HepHera. P akTuBHOCTH
METaJuI0B. XMMHYECKUE CBOMCTBA METAJUIOB.

["anpBaHMYECKHE AIEMEHTHI. Y CTpOicTBO eMeHTa lanuansa — Sxobu.
Pacuer DJIC.

Onpenenenne KaToAHBIX U aHOJHBIX IPOLIECCOB IIPU JIEKTPOIIN3E,
OIpeIelICHUE IIPOLYKTOB JIEKTPOIn3a, 3akoH dapazes.

CrenmaabHbIC BOITPOCHI
XUMHNHU

Koppo3sus meramios, MeTons! 3aliuThl OT KOPPO3HH.

Koppo3sus meramuios. Buasl koppo3un. MeTosl 3alIU Tl METAJLUIOB OT
KOppO3uu. 3allUTHBIE MOKPHITHS. BUIbI TOKPBITUI, aHOAHBIE U KATOJHbBIE
MOKPBITUSA. DIEKTPOXUMUYECKAs 3aIUTa, IPUHLIUI ACHCTBUSL.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paznena

Ne
- U TeMBbI JTa00paTOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX padoT
p pabor
1 O6HleTeOpeTI/IquKI/IC KHaCCI/I(bI/IKaHI/IH HCOPIraHNYCCKUX COG,I[I/IHCHI/Iﬁ.
BOIIPOCHI XHMUH N3yueHue cBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETUHEHUI.
06 OCHOBHBIE 3aKOHBI U TIOHATHUSI XUMUHU
1 IHETCOPCTUICCKUC | Oppenenenne MONAPHOI Macchl SKBHBAJICHTA U (hakTOpa
BOHPOCE! XUMHH SKBHMBAJIEHTHOCTH MIPOCTOTO U CJI0KHOTO BEIIECTBA.
06 XuMuYecKasi KHHETUKA U PaBHOBECUE
1 IHCTCOPCTUHCCKUC | JI3yyenne BIMAHISA KOHICHTPALMHI M TEMIIEPATYPhl Ha CKOPOCTH
BOIIPOCHI XUMHUH o
XMMHYECKON PEaKIM1, U3yUYE€HHE PABHOBECHOT'O MPOIIECCa.
06 PactBOpBI 1 CBOMICTBA pacTBOPOB
1 IHETCOPETHHCCKHC | }13vyenne mpolecca IMCCOLMAIMN BENIECTB B PACTBOPAX,
BOTIPOCBI XHMUH H3yYEHHUE IIPOLECCa TUAPOIIN3A COJIEH.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
1 O6mereoperndeckue | 3yUeHHE OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKLMH IEPMAHTaHaTa
BOIPOCHI XHMUH KaJlusl, TUXpoMara KaJlus, HOANAa Kalus B 3aBUCUMOCTH OT CPEJIbl
pacTtBopa.
XUMUs METAIIOB
1 O6mereopernyeckne | OOLIKME pU3NYECKHE U XUMUYIECKUE CBOMCTBA METAILIOB (B3aUMO/IEHCTBHE

BOIIPOCHI XUMHU

K HEMeTallJIaMH, BOJIOH, KUCI0TaMH, KUcIoTaMu-okuciuTensamu: HNO3
pa36, HNO3 konn, H2SO4 konm).

5.4. CamocTosTenbHas paboTa 00yJaroMXCcs

Ne | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITENBHON pabOThHI
pa3a| IHUCIUIUIMHBI U TEMBbI

CtpoeHne aTomMa U CUCTEMaTUKa XUMUYECKUX 3JIEMEHTOB

1 OO61IeTeOpeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHLHOU JTUTEPATYPOH,

BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3a/laHNA.

[TonroroBka K 3a4€Ty.
XHUMUYECKas CBSI3b U MEKMOJIEKYJISIPHBIE B3aUMOICHCTBUS.

1 O6uieTeopeTHIecKue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,

BOIIPOCHI XUMHUU

3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 33/ 1aHUS.
[ToaroroBka K 3a4€ry.




OO61mereopeTndeckme
BOITPOCHI XUMHU

DHepreTuka XUMHUYECKUX PeaKIui

PaGoTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMALITHETO 3aJaHMsL.
[ToaroroBka K 3a4éry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

Knaccudukanus HeopraHuueckux coeAMHEHUN

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTIOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOIHEHHE JOMAILITHETO 3aJaHHUsL.
Odopmnenne otuéra no JadboparopHoii padore. [loaroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI U IIOHATUS XUMUHA

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIONIOJIHUTENBHOM JIUTEPATYPOH,
SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIIIHETO 3aJaHUs.
Odopmrnenue otuéra o JaboparopHoit padore. [TloaroroBka k 3a4éry.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

XUMHYeCKasi KHHETHKA U PABHOBECHUE

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
AJIEKTPOHHBIMU PECYPCaMU, BBIIIOJIHEHNE JOMAIIHETO 3a/1aHusl.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

OO6miereopeTndecKue
BOIIPOCHI XUMHU

PacTBOpBI M CBOMICTBA paCTBOPOB

Pabora ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMH PECYPCaMHM, BHIITOTHEHUE JOMAIIHETO 3a/1aHMUSI.
Odopmnenue otuéra no JaboparopHoii padore. [loaroroBka k 3a4€ry.

OO0rmereopeTHIECKHe
BOIIPOCHI XMMHUH

OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTEIBHOMN JIUTEPATYpOH,
3JIEKTPOHHBIMH PECYPCaMH, BHIITOJTHEHUE JJOMAIIHETO 3a/1aHMUSI.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroBka k 3a4éry.

OO0rmeTeopeTHIECKUE
BOIIPOCHI XUMHUH

OCHOBEI OJICKTPOXUMMHH. I'anpBanm4eckue 3IeMEHTHI.

Pabora ¢ KoHCIEKTOM, OCHOBHOM U JIONIOJIHUTENBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECYypCaMU, BBIIIOJIHCHUC JOMAIIHETO 3a/laHU.
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

XUMUS METAJIOB

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
AIIEKTPOHHBIMHU PECYPCaMU, BBITIOJIHEHHUE JOMAITHETO 3a/1aHHUS.
Odopmnenue oruéra no mabopatopHoi padore. [lonroroska k 3auéry.

CrneunanbHble BOIPOCHI

XUMHHN

Kopposus metainnos. MeTopl 3alUTEl OT KOPPO3UU

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATypOH,
JJIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JTOMAIIHETO 3a1aHHUS.
Odopmiienne otuéra no aadopatopHoii padore. [loaroroBka k 3a4éry.

CHCI_II/IS.JIBHLIC BOIIPOCHL

XUMHNHU

JucniepcHblie cUCTEMbI. XUMUYECKHUE IPOLECCH] B BSKYILHUX
CTPOUTEIIBHBIX MaTepuaiax

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOMOJIHUTEIBHOM JTUTEPATypOid,
JJIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE TOMALIHETO 3aJaHHUs.
IToaroroBka k 3auéry.

CrnenuanbHble BOIPOCHI

XUMHHN

OCHOBBI OPraHNYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
ANEKTPOHHBIMU PECYPCAMH, BBIIIOJIHEHUE JJOMAILHETO 33/ 1aHUS.
IToaroroBka k 3auéry.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOSATENIbHON paboTe cTyaeHTa. JJis yCenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHON JIUTEPaTYpPhl, AyAH0- U BHAEC03aIKCEeN ); COCTaBICHUE TUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; pellleHrne BapuaTUBHbBIX 33/1a4 U yIpaxxHeHU; Eciu caMocToATenbHO He yaaeTcs pa3o0paTbes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOHM CHCTEMaTHU3UPOBAHHBIN MaTepual, MPaKTUYECKUX U JTa00PaTOPHBIX 3aHATHH, PEATOIATalOLIIX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKJIOYAeT B ce0sl U3y4eHUE TEOPETUUECKUX BOIPOCOB TUCLMILIMHBI, TOJTOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHM S JUCLUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHS, T.K. JIIOOOH MpoIycK
3aHATHUS OCJIOXKHAET OCBOeHUE npeameTa. Ha mpakTuueckux v 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB OYHOH (popMbl 00yueHUs. [Ipr MOATOTOBKE K MPAKTUYECKUM U JTA0OPATOPHBIM 3aHATHSM U B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTDH MPAKTHYECKUE 33J]aHUS B paMKaxX U3y4yaeMOi TEMbI; 3) 03HAKOMHUTHCSI C METOIMYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBbIE MAaTePHAJIbI VI IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOMI
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMON

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI onpoc, TECTHI,
1 | OOmereopeTnyeckre BOMPOChl XUMUU

1.5, OIIK-1.3 penieHue 3agau
2 | CremManbHbIC BONDOCE! XHMIH OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,
1 P 1.5, OIIK-1.4 pelieHue 3a1ay, TeCThI.

OIIK-1.1, OIIK-1.3, OIIK-

3 [3auer 1.4, OTIK-1.5




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEepU3YIOIIUX ATarbl POPMUPOBAHUS KOMIIETEHIIHH B MPOLIECCE OCBOEHUS AUCLUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTU MHAUKAaTOpa noctuxeHus komrerennuii OIIK 1.1, OITK-1.3,
OIIK-1.4., OIIK-1.5

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, 9KBUBAJICHT, KHHETUKA XUMHUUECKUX PEaKIIHii

ATtTectanonHas pabota Ne2 BKItOUaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOJIU3 COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUYECKUN JIEMEHT, KOPPO3HUs
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3alUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoHpurypanuto aroma. KakoBa BaJIeHTHOCTb aToma’?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumojieiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure s3KkBUBaiEHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METaJlIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

No5. 3amucarh IUCCOIMAIIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
AITFOMUHHMS, TUAPOKApOOHAT HATPHUSI, TUAPOKCOXJIOPHU ATFOMUHUS, THIPOKCU aMMOHHMS. J{71s1 cimabbIx
3JICKTPOJIUTOB 3aMKMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

Bapuant 3aganuii 1uig ATtectaiiuoHHON paboThl Ne2

Nel. Onpenemuts pH pactBopa, o6bemom 100 My, B koTopom coaepxkutcs 0,063 r azoTHOU
KHCIIOTHI.

Ne2. TToxBeprarotTcs iu THAPOIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYIISIPHBIE ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIIMI METO/I0M 3JIEKTPOHHOr0 OaaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

CuS + HNO3 (koni1.) = CuSO4 + NO2 + H20

Ne4. Beraucauth 3/1C raabBaHUYECKOTO AJIEMEHTAa, COCTOAIIETO M3 TUIACTHH KaJAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxHo 100aBuTH K 50 J1 BOJIBI, YTOOBI YCTPAHUTH KAPOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOJIb/1?



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HAa BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUILIMHBL U AaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETHUYECKHIE 3HAHUS JUIsl BHIOOPA METOINKH BBIITOJIHEHHS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl CaMOCTOsTENbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTOJIb3YyET HAY4YHYI0 TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMoCToOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHUE B TPYNIIOBbIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaIHEeHHUH BBIOUpPAET CTaHIAPTHYIO METOJIMKY BBIITOJIHEHHU S 3a/1aHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJICET HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHHE €T0 UCII0Ib30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYpPbI UCIIOJIHECHUS 3aJaHUN;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHUS M0 JUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs
IIpumepHBIE BOITPOCHI
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3MUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBs3b. KoBaneHTHas oysipHasi, HETOJSIpHasi, MOHHAs! CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xumuueckux peakuuid. 3aKoH AecTByomMil macc. I3MeHeHrne CKopoCcTH npu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.

10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
MIPUHLIUI AEHCTBUS HA MEXAHU3M PEAKLIHM.

Nelie SR o) SV, I N




11. XuMHuueckoe paBHOBECHE: YCIIOBUE BO3ZHUKHOBEHUS, 3aMMCh KOHCTAHTY PAaBHOBECHS B O0IIIEM
Buje. [Ipunnun Jle [llatense. Bnusitaue temnepaTyphbl, JaBJICHHUS U KOHIICHTPAIlMid BEMIECTB HA CMEIIECHUE
paBHOBECHS.

12. CiocoOsI BeIpaKeHHS KOHIIEHTPAIIUU PACTBOPOB: Ha3BaHUsA, (DOPMYJIbI, €IUHUIIBI U3MEPEHUS.

13. Dnektponutryeckas aucconnanus. CUabHbIC U ca0bIe AIEKTPOIUTHI: ONPEACIICHUE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa aucconranun. CMENeHNe XUMHYECKOTO PABHOBECHS TIPH TUCCOIUAIINH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasaresns cpeabl. PacueT pH cuimbHBIX 1 cl1aObIx
3JICKTPOJIUTOB.

IMuaponus coneli. CMeleHrne XUMUYECKOT0 paBHOBECHSI poIecca THAPOJIU3a (TeMreparypa,
pasz0aBiieHre, OTHOUMEHHBIC HOHBI).

15. XKecTkocTh BOJIBI, €€ BUJIBI, CIIOCOOBI YCTPAHCHHS.

16. JlucnepcHbIe CUCTEMBI, HX KJIacCU(PUKAILINSI, CTPOCHUE MHIIEILIBI.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAIIOB (B3aUMOJICCTBUE K HEMETAJIJIaMH,
BOJIOM, KMCIOTaMu, kKucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIIEKTPOXUMUYCCKUN PsiJl HAPSDKCHHS METAILIOB.

18. 'aibBaHUYECKUI IEMEHT: TIPUHIIMI padOThI, IPOIIECCHI Ha KAaTO/Ie, MTPOIIECCHl Ha aHOIE,
OTJIMYHME OT 3JIEKTposin3a. YpaBHeHUEe HepHCTa — BEIYKCIICHHE MTOTEHIIMANA IS A1eKTpoaa. CTaHIapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMUECKOT0 dJIEMEHTA.

19. DnexTposn3: onpeaeacHue, OTINYHE OT TAIbBAHMYECKOTO 3JIEMEHTA. DJIEKTPOJIN3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust METaJuIOB B KHCIIOW, HEHTPaTbHOU Cpe/ie B KUCIOPOJHON U OECKUCIOPOIHOM Cpejie.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE H THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAIIBI - MPOIIECCHI MIPU UX MOJTYUYEHUU U TBEPICHUHU.

22. [lonumepHble MaTepUaIbl, ©X 0COObIE CBOMCTBA, OCHOBHBIC BH/IBI TTOJIUMEPOB, O0JIACTH UX
MPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouXxcs

1. HarmucaTth ypaBHEHHE XUMHYECKON PEaKIMH, PACCTAaBUTh KO (HUIIUCHTHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemioBoi 3p(PeKT XuMUIeCKOr peaKIiu.

4. Paccuutath U3MEHEHHE CKOPOCTH XUMHUUECKOU PEaKIIMK MPU U3MEHEHUU KOHIIEHTPAI[UU BEIIECTB
WJIH TEMIIEPATYPHI.

5. Hanmncath ypaBHEHUE JEKTPOIIUTUUECKON TUCCOIMAIIUN M BBIPAXKEHUE ISl KOHCTAHTHI
JUCCOLIMAIINY.

6. Paccuntarh 3HaYueHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHHE TUIPOJIN3A COJIU.

8. CocTaBUTh CXeMY TaJIbBAHMYECKOTO 3JIeMeHTa, paccuntath IJ{C 3TOro 251eMenTa.

9. BbrunciauTh Maccy BEIIECTBA, BBIIEIUBIIETOCS TP 3JIEKTPOIHU3E.

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

11. Hantucatp ypaBHEHUE peakuyd MeTajlia ¢ BOJOM, KUCIOTON WM PAaCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAILIOB.

[MpakTrueckue 3a1aHus A1 TPOMEKYTOUHOM aTTecTaliu pa3mMeleHsl o aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpyU HaJIHYUN)
KypcoBble npoekTsl (paboThl) y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI.

7.5. Meroauyeckue MaTepuassl, OIPeIeAOIINe IPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHHH, HABBIKOB 1
(unM) ombITa NPOQPECCUOHANTBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl JOPMUPOBAHUS KOMITETCHLIUH
KoHTposb ypoBHS YCBOGHHBIX 3HAHUH, OCBOEHHBIX YMEHUN U MPHOOPETEHHBIX HABBIKOB
(BnajsieHui ) OCyIIECTBISETCS B PAMKaX TEKYILEro ¥ MPOMEXYTOUHOTO KOHTPOJISE B COOTBETCTBHHU C
[TonoxeHreM o TeKyIeM KOHTPOJIE H TPOMEKYTOUHOM aTTectauu oOyyatomuxcs B CIIGIACY.
TunoBple KOHTPOJIBHBIE 3a/1aHNS WIIM UHBIE MAaTEPHAIIBI TEKYILIETO KOHTPOJIS IPUBEJAECHBI B 1. 7.2.
IIponenypa onieHuBaHus GOPMHUPOBAHUS KOMIIETCHIIMI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIIS



npuBeacHa B 1. 7.3.
Texyiuit KOHTPOJIb OCBOCHUS KOMIIETEHIIUH 110 TUCHUIUIMHE TPOBOAUTCS MPHU U3yUCHUH

TEOPETUUECKOr0 MaTepuasa, BHITOJHEHUH 3aJaHUI Ha MPAKTHUECKUX 3aHATHSX, Caue OTYETOB IO

nabopaTopHBIM paboTaM, BEIIOJHEHUH WHIMBUIYATbHBIX 33/IaHUN B JopMe KOHTPOJIILHON paboTHI,

pacde€THO-

rpaduyeckoit paboTsl. TekyieMy KOHTPOJIIO MOIIEKUT MOCEIIaeMOCTh CTYACHTaMHU ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.

HToroBoii o11eHKOM OCBOCHUS JUCIIUILIMHAPHBIX KOMIIETEHIINH (pe3yabTaTOB 00YUEeHHUS 110
JUCIHUIIMHE XUMHUS) SBIIIETCS IPOMEXYTOUHAs aTTecTtauus B (hopme 3auéTa, MPOBOJUMAS C YUETOM
Pe3yJbTaTOB TEKYIIEr0 KOHTPOJIS B CEMECTPE.

7.6. Kputepuu onieHuBanus chOpMUPOBAHHOCTH KOMIIETEHIIMNA IPU TPOBEICHUH TPOMEKYTOUHON

aTTecTaluu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKA «XOpOLIO» OneHka «OTJIMYHO»
HOY o»
«HE 3aUTEHOY «32UTEHOY
VYpoBeHb ocBoeHUs | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHHS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETCHIINH KOMIIETEHIINH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ue Kommerenmn Komnerenimn Kommerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug oTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecToponme. Ymenus
OLICHUBAHNS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K PEIIEeHHUI0 KaK
Xapaxrep. PEIIEHUI0 TUTIOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3a/laHUM. HECTaHAapTHBIX
HU3KUW YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTU JIOCTaTOYHBII JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSTEJIbHOCTH | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJallTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHUS MPOrPaMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OnieTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIUATUTMHOM, ¥ TIPEJICTaBIseT OO0 cpeqHee apuMeTHIEeCKOe OT BHICTABICHHBIX OLIEHOK 10 OT/IEIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/ «3a4TCHO» BBICTABISICTCS, €CITH CPeIHee apu(PMETHUIECKOEe HaXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTeNbCTBO, IO U3AaHUs yUeOHOU 1
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

Cemepukos U. C., I'epacumona E. C., ®uznyeckas XuMusi CTPOUTEIIbHBIX

1 [matepuanos, ExatepunOypr: Ypanbckuii Gpenepanbublii yausepcuret, ObC

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

ACB, 2015

2 I'munka H. JI., [Tonkos B. A., babkos A. B., O0mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: FOpaiit, 2023 512503

3 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockaa: FOpaiit, 2023 512502

XamutoBa A. U., Autonona JI. B., byceiruna T. E., Ky3nenos A. M., OCHOBBI

4 OpFaHquCKOﬁ XHUMUU. Opl" AHUYCCKHUC IMOJIMMCPHBIC MaTCPUAJIDI, KazaHsb:

Kazanckuii HallmoHAIBHBIN UCCIIEA0BATENbCKUHN TEXHOIOTUYECKUT
yHuBepcutet, 2010

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

5 |I'munka H. JI., EpmakoB A. U., O6mas xumusi, M.: Uaterpan-IIpecc, 2006

141




6 |AxwmeroB H. C., O6mas u Heopranudeckas xumus, M.: Beicm. mk., 2002 59

JlomoJHUTENbLHAA JJUTEPATYPA

1 |Tempdpman M. U., FOctpatos B. I1., Xumus, CII06.: Jlans, 2017

50

Nenesa E. A., Tkauenko 1. M., ManskoBa I1. A., JIykamenko A. B.,
2 | demumos M. P., Knmumoukun FO. H., Oprannueckast xumusi, Camapa:
Camapckuil rocyapcTBeHHbIN Texunueckui yausepeutet, ObC ACB, 2020

http://www.iprbooksh
op.ru/105221.html

OO6yuaromuecs u3 yrciia MHBaIUI0B U jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (OpMax, aIanTHPOBAHHBIX K OTPAHUYCHUSAM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HeOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus i cryaentos CIIGIACY

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

I'enepman M. U., FOctparos B. I1. Heopranndeckas Xumusi:
YuebHoe mocobue. 2-¢ uz., crep. - CI16.: M3naTenbcTBo
«Jlauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBCTBE

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

[Terpoa XUMUA BAXKXYIHINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

Axwmeros H. C. O0mmast u HeopraHndeckas XuMmus: Y 4eOHHK. — 8
-e u3n., crep. - CII6.: M3narenscTBo «Jlanb»,2014. - 752 C.

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

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

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

8.3. IlepeueHb coBpeMeHHBIX TPOHECCHOHATBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIHN ajipec pecypca

DIIeKTPOHHO-O0uOIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DIeKTPOHHO-0MOIMoTeyHas crucTeMa usnatenscrsa ""Jlanp"

https://e.lanbook.com/

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HHTepHeT-TpeHaxkepbl B chepe 00pa3oBaHus

http://www.i-exam. ru

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

Poccuiickas rocygapcTBeHHasi OnbanoTeKa

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Nudpopmammonnas cere CHEMMET (Poccust) Ha cepepe XUMHUECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYITHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HaAyKa, TEXHOJIOTHSI ), pacIlipe/ieJIeHHbIX Ha -CepBepax B
npejeniax pocCUUCKoM yacTu ceT Internet u BkirodaeT oTe4eCTBEHHBIC U
3apyOexHbIe HTHPOPMAIIMOHHBIE PECYPCHI IO XUMUU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

[Tepuonnueckue nznanus CII6IACY

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

OnexTpoHHas 6ubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNeKTpOHHO-O0nOIMoTeuHas cucrema nzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/




DIeKTpOHHO-OMOIMOTeUHAas cucTemMa u3aatenbcTBa "KoHcynpTaHnT

cryaeHra"

https://www.studentlibrary.ru/

8.4. Ilepeuenb MH()OPMAITOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX ITPH OCYILECTBICHUH 00pa30BaTEIbHOTO
npolecca Mo JUCUUILINHE, BKIII0Yas IIEPEUCHb JIMIIEH3NOHHOTO ¥ CBOOOHO PacIpOCTPaHIEMOro

POrPaMMHOTO 00eCTICUeHUs

HaunmenoBanue

Crioco6 pacmpocTpaHeHus
(JTMIIEH3MOHHOE WIIH CBOOOIHO
pacnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Jorosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUI U TTOMEIICHHI IS CAMOCTOSITEIIbHON pabOThI

HaunmenoBanue y4eOHBIX ayIUTOPHH U
NOMEILEHUN 17151 CAMOCTOATEIbHOU paboThl

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
CpeacTBaMu O00y4YeHHUs

40. YueOHble ayTUTOPUU TSl IPOBEACHHUS
MPAKTUYECKHUX 3aHSATUH, TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIUI, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaliu

KoMmmuiekT MynbTUMeIuiHOro 060pyA0BaHUS
(mepcoHaIbHBIA KOMIIBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKPaH, AyAUOCUCTEMA), 1OCKA, KOMILIEKT
yueOHO# MeOenu, MOJKII0YCHNE K KOMITBIOTEPHOM
cetu CII6BI'ACY, Beixon B UHTEpHET

40. YyeOHble ayUTOPUU JIJIsl TPOBEICHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,IpyINNOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTAINH, TEKYIEr0 KOHTPOJIS U
IIPOMEXYTOUHOM aTTECTALNH

Meb6ens: Ctounbl (apThl), T0CKa MeNoBas, T0CKa
MapkepHas, ctoi nadopatopusiii JIO-Z100, cron
naboparopubiit Manelil JIO-OO0, mkad BHITSHKHOIM C
10/IBOJIOM BOJBbI,

OO6opynoBaHue: IPOEKTOP, IKPaH, BEChl TEXHUYECKHUE,
YCTaHOBKA TUTPOBaJIbHAsl, CEKYHIOMED,
1abopaTopHBIii peoctar, kouaykromerp Waterproof
ECScan Low, Becsr ananutndeckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJIT3-150, neusr mydenbHas 3 1
CHOJI-3/11, cymmnsnbrit mikad NOL 24/200, pH-
MeTp-MusuinBoibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
mmeputenb «Craryc-2», C4ETYNK a3POMHOB
«Candup»

Xumunyeckas nocyja (mpoOoupKH, MITaTUBbI, CTAKaHBI,
KOJIObI, OIOPETKH, MUIETKH, IITATUBBI JIs1 IPOOUPOK),
XUMUYECKUE PEAKTUBBI.

VYueOHO-HarIsITHBIE TTOCOOUS U TIJIAKATHI:
[leproanueckas cuctemMa XUMUYECKUX JIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BOXHEHUIINX COJIEN U TUAPOKCUI0B, CTENEHb
IMCCOITHAITNH KHUCIIOT ,IIIeJ0Yer M cojeil B BOITHBIX
pactBopax, [IpousBeneHrue pacTBOpUMOCTH
HEKOTOPBIX HEKOTOPBIX BemecTs npu 180 C,
KoncTaHTE HECTOMKOCTH KOMIIIEKCHBIX MOHOB, CxeMa
BOJIOPOJIHOTO 3JIEKTpoAa, Pan HanpsyKeHNsT METalIoB.
Hopwmanbhbie (cTangapTHBIE) SIEKTPOAHbBIE
MOTEHIIMAIbl, XMMHUYECKHE CBOMCTBA METAJIJIOB,
3amuTa MeTajuia OT Koppo3uH(IpoTekTopHas), Cxema
KOHTaKTHOM Koppo3uu MeTaiioB, Cxema
KOPPO3WOHHOI'O pa3pylIeHUs Kelle3a




40. YueOHbIC ayTUTOPHUH IJIS IPOBEIACHUS
JIEKI[MOHHBIX 3aHATHH

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, KOMIUJIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT yueOHOW MebenH,
nojaKiroueHue Kk komnbtoteproit cetu CIIOIACY,
BbIX0J B IHTEpHET

40. ITomemeHust U1 CAaMOCTOSATENLHOM PaOOTHI

[Tomerenue 111 CAaMOCTOSITEIILHON paOOTHI
(untanpHbIM 321 OubIMoTeku, aya. 217): T1IK-23 mrT., B
T.9. 1 .- I[IK mms mur ¢ OB3 (cuctemHblid 010K,
MOHMTOP, KJIABUATypa, MBIIIIb) C TOIKIIOYCHHEM K
cetn «MHTEpHET» U 00ECIIEYCHHEM JI0CTYIIa B
AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTECIIbEHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

Jnst maBanuaoB u aun ¢ OB3 obecnieunBaroTcest CrieluanbHbIe YCIOBUS IS TIOTYYCHUS
0o0pa30oBaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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