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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[{enn ocBOCHMS TUCIUTUIMHBL: TOJYYCHUE 3HAHUN IO XUMUH, 00ECTICYNBAIOIICH OCHOBY

MOJTOTOBKU OaKanaBpa, TOCTATOYHOMN ISl PEeIICHUS
MIPOU3BOICTBEHHO-TEXHOJIOTUYECKUX, OPTraHN3AIIMOHHO-YIIPABIEHYECKUX, HAyYHO-

MCCJIEI0BATENbCKUX U MPOCKTHBIX 3a/1a4.
3amauu JUCIUTUIHBI:

N3yuenue:

1. coBpeMEHHBIX MPECTABICHUN O CTPOSHUH BEIECTBA, O 3aBUCUMOCTH CTPOCHHS U CBOMCTB
BEILIECTB OT MOJIOKEHHS COCTABIIIOLIMX UX JJIEMEHTOB B [lepruoanueckoi cucreme u xapakrepa
XAMHYECKOM CBSI3U MPUMEHUTEIIBHO K 3a/1a4aM XUMUYECKOW TEXHOJIOTUU;

2. IPUPOJIbI XUMHUYECKUX PEAKIINH, UCTIOJIb3YEMbIX B IPOM3BOJICTBE XUMUUECKUX BEIIECTB U
MaTepUAIOB, KHHETUYECKOI'0 U TEPMOJAMHAMUYECKOTO ITOAX0I0B K OIIMCAHUI0 XUMUUYECKUX IIPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCJIOBI/Iﬁ ux HpaKTquCKOﬁ pcanr3anuu,

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOKEHHUS COCTABJISIONINX MX 3JeMeHTOB B [leproanueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMHM Pa3BUTHUS HEOPTaHUIECKON XMMHUH U HEOPTAaHUIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIUKATOPAMHM IOCTUKEHUS KOMIIeTeHIUM

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33]]a41
CTPOUTENIBHOM OTpaciiy,
UCTIONIB3Ys TEOPUIO U
METO/IbI
(byHIaMEHTAILHBIX HAYK

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMHUYECKHU TPOIECCHI,
MPOTEKAIOIINX Ha 00BEKTE
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT

XUMHUYECKYI0  TEPMHHOJOTHIO,  CBOICTBa
XUMHUYECKUX DOJIEMEHTOB M HUX COEIUHEHUH,
COCTaBIISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepuaioB. EcTeCTBEeHHOHAYyYHYIO CYLTHOCTh
npobiieM, BO3HUKAIOIIUX B XoJ1e
npodhecCHOHaNBHOM AeSITeTbHOCTH

OCHOBHBIE XMUMHUYECKHE SBJICHUS, 3aKOHBI U
TEOPHUH KJIACCUUECKOW U COBPEMEHHOW XMMMHH,
OCHOBHBIE TOJOKEHUSI U PACUETHbIE METO/bI

€CTECTBEHHO-HAY4YHbIX JMCLUIUINH, Ha
KOTOPBIX Oazupyercs U3Yy4YEHHE
npodeCCHOHATBHBIX AUCIUITIINH

ymeer

BBISBJISITH  €CTECTBEHHO-HAYyUYHYIO CYIIHOCTb
npobieM,  XapakTepHbBIX  JUIsI  JaHHOM

npodhecCHOHaNBHOM AeSITeTbHOCTH

MIPUMEHSATD ITOJyYEHHbIEC 3HAHUS 110 XUMHUU IPU
W3y4YEHUU JPYTMX JUCLMIUIMH, BBISBIATH
KOHKPETHOE XHMMHYECKOE COAEpKAHUE B
NPUKIAIHBIX  33aJa4ax  1podecCHOHaTbHOU
NeITeTLHOCTH

BJajeeT

nHpopMalneld O Ha3HAYCHHH | 00JacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUYECKHUX BEIIECTB
U UX COCTUHEHUM.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

JanHast tuciuIuiiHa (MOyib) BKIoueHa B biok «Jlucuumnunel, Mmoaynn» b1.0.13 ocHoBHOIA
npodeccuoHaabHOM oOopazoBarenbHOi nporpammsl 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 31aHUHN U
COOPY>KE€HHUI U OTHOCUTCS K 00s13aTeIbHOM YacT y4eOHOro IUIaHa.




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

OCBOCHHS XMMHH (0a3MCHBIA YPOBEHB), (GDU3UKH U MATEMATHKHU MIPHU TIOJTYICHUH CPETHEr0 00IIero
o0pa3zoBaHus. Y CIENTHOMY OCBOSHHIO TUCIMILIHNHBI COTYTCTBYET MapajlieIbHOE N3ydeHUe (PU3HKH 1
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIMILIHH.

JIJ1s1 yCHeTHOTO OCBOCHHSI TUCIUTUIMHBI CTYACHT JIOJDKCH:

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSTHS: BEIIECTBO, XHMUYECCKHIA 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, SJICKTPOIUT U HEIJICKTPOIIHT,
ANEKTPOIUTUYCCKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCIICHUE M BOCCTAHOBIICHHE,
TETUIOBOM 3P PEKT peakinu, CKOPOCTh XUMHUYECKON pEaKIuK, KaTalnu3, XHMUYECKOEe PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHS MACChI BENIECTB, TIOCTOSIHCTBA cOCTaBa, [leprogrnueckuit
3aKOH;

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

4. BayKHEHIINME BEIIECTBA U MaTEPHAJIbl: OCHOBHBIC METAIUIBI M CILUIABbI, CEPHAsI, COJISIHAS, a30THAs U
YKCYCHasl KUCIIOTBI; IEJIOYH, aMMHAK, MUHEPAJIbHBIC yI00PEHUS, 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]] MOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIIX IIEPUOJIOB IO UX MoJoXkeHUo B Ilepuonuyeckoil cucreme
J.. Menpeneea; oOuirie XMMUYECKHE CBOWCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

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 (haKTOPOB:

5. BBINOJHATh XMMUYECKHH SKCIIEPUMEHT IO PACIIO3HABAHUIO BXKHEHIIINX HEOPTaHUYECKUX
BEILIIECTB;

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

JaHHBIX, pecypcoB Internet); ucrnonb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIs1 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. moaxonamMu K 0OBSCHEHUIO XUMUYECKUX SIBICHUHN, MPOUCXOAAIIUX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHUA XUMHUUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCJIOBUAX U OLCHKU UX HOCJ'I@I[CTBHﬁ;

3. cnocobamu 6e30macHOro oOpalleHus ¢ TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALNN.

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

VK-8.1, YK-8.2, YK-8.3, YK-8.4,

1 be3omacHOCTh KU3HEASITEILHOCTU OHK-68, OHK-94, OIIK-9.5

2 | CrpowurtensHble MaTepraibl. YacTh 2 OIlK-3.4, OIIK-3.12

3 | BrIcoKONpOYHbIE KOHCTPYKIIMOHHBIE MAaTEPUAIIBI IK-1.7




OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK

4 |Xenez00eToHHBIE U KAMEHHBIE KOHCTPYKLIUU -6.11, OTIK-3.10, OTTK-3.12

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YaloIuXxcs ¢ npenojaBaresieM (110 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yue6Hoit paboTh Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KonrakrHas padora 48 48
Jlextnonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
IIpaktuueckue 3ausatus ([Ip) 16 0 16
Hnast KOHTaKTHasi pab0oTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOTHI
(npoekTa); cnaua KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIepes 9K3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 56 56
O061masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJINA)
qachl: 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Conep:kanne TuCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ YKa3aHueM
OTBEJ€HHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJYIS)

KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Yac. Kon
AHAUKATOD
£ a
3 JIEKITUHN 113 JIP Bcero,
No Pas3nesnsl TUCIUITINHEBL S CP qac JOCTIDKEHHT
Q .
U M3 HUX M3 HUX N3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO TIpaKTH- BCETO TIpaKTH- BCETO TIpaKTH- um
YECKYIO YECKYIO YECKYIO
Ioaro- oaro- moaro-
TOBKY TOBKY TOBKY
L 1 paznen. ObmereopeTuuecKue
BOTIPOCHI XUMHH
OO0meTeopeTHYECKUE BOIIPOCHI
1.1, | omereop p 1110 14 16 47 | 87 | ONK-1.1
XUMHUH
2. |2 paznen. CneunanbHbie
BOTIPOCHI XUMHH
2.1. | CnernasibHbIe BOITPOCHl Xumuu | 1 6 2 9 17 OIIK-1.1
3. |3 paznen. Kontpons
3.1. |3auer 1 4 OIIK-1.1




5.1. JIexuuu

Ne | HaumeHnoBaHnue paszzaena

pas 1 TeMBI TeKIHii HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

CtpoeHue aToMa U CUCTEMaTHKa XMMHUECKHUX 3JIEMEHTOB

CocraB atroMHBbIX sifiep. M3oTonbl. CTpoeHue 3JIeKTPOHHBIX 000104eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uncna.
[TpaBuiia 3amoIHEHUs JIEKTPOHAMH aTOMHBIX opOuTanei. [Tpunuumn
[Taynu. [IpaBuino Xynna. [Ipasuno KneukoBckoro.

[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoauanocts
CBOICTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX AJIEKTPOHHOT'O CTPOSHUSI.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

XUMUYECKas CBSI3b U MEKMOJIEKYJIIPHBIE B3aUMOJICCTBUS

O6meTeopeTquCKHe Xumuueckas cBa3b. KoBaneHTHas noJrsipHad, HCoJiIpHasA, JOHOPHO-
BOIIPOCH XUMUH aKUEINTOpHAasA, HOHHAs CBA3b. MeTtajuinueckas cBsi3b. BogopoaHas cBs3b.

Bnusiaue tina cBsizu Ha (PU3MKO-XMMUYECKHE CBOWCTBA BELIECTB.

OHepreTuka XMMHUYECKHUX peakIui

Xumu4deckasi TepMoAMHaMUKa. TerioBor 23 PeKT XUMHUECKUX PEaKIIn.
ITousTue suranenud. 3akoH ['ecca, cieacreue 3akona I'ecca. Ilonsarue
sHTponus. I3MeHeHne SHTpoNuH B Xo1e peakiuu. DHeprus ['udoca.
CaMonpou3BOIbHOE IPOTEKAHUE PEAKIINH.

OO6mereopeTndecKue
BOIIPOCHI XUMHU

PacTtBOpBI M CBOMCTBA paCTBOPOB
O0pa3oBaHue pacTBOpOB. PacTBOpUMOCTB, (DaKTOPHI, BIHUSIOIIAEC HA
pacTBOpUMOCTH BemecTB. PacTBopuMoCTh ra3oB. 3akoH ['eHpwu.
O6mereopernyeckue | KOHUEHTpauus pactBopos. HachluieHHbIe, HEHACHILUCHHbIC U

BOIIPOCHI XHMUH nepeHachIleHHbIe pacTBOPbI. CrTOCOOBI BBIPAXKEHUS KOHIICHTPALIUIA
pactBopoB. {uddysus u ocMmoTrdeckoe aapiienne. O0mme cBoKWCTBa
pactBopoB. M3oTonnveckuii ko3 duument. 3akon Paynsa. Temnepartypa
KHIICHUS U 3aMep3aHus pAaCTBOPOB.

O6mereopernyeckue | CBONCTBA METaIOB
BOIIPOCHI XMMUH BsanmoelicTBre METAIIOB C BOJIOM, IeJIOYaMU, KUCIOTaMH.

I[I/ICHCpCHBIe CHUCTCMBI.

KHaCCH(bHKaHHH AUCTICPCHBIX CUCTEM I10 PASMEPY HACTULl U arpC€raTHOMY
cocrossauro. CBoicTBa BCIIECTBA B BBICOKOAHUCIICPCHOM COCTOSIHUH.
CBO60,[[H8.$I IMOBCPXHOCTHAS SHCPIrUsl. SIBneHus COp6I_II/II/I.
QHCKTpOKHHCTI/I‘IeCKI/Ie SABJICHUS.

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

XHUMHYECKUE IPOLECCHI B BUKYIIMX CTPOUTENBHBIX MaTepraax
I'uncoBsle BSOKyIIME BEMIECTBA. XMMUYECKUI U1 MUHEPAJIBHBIN COCTAB
CHCHH@.HBHBIC BOIIPOCHI rvH. [ eHe3unc - 1 KaoJIUHOB. HOpTJ'[aH)IIIeMeHT — XUMHUYECKUU U

XUMUH MHHEPAIBbHBIN COCTaB, MOTy4YeHUE. B3auMoielicTBue MUHEPAJIOB
NopTJIaHEeMEHTa ¢ BogoN. Koppo3us ieMeHTHOro kaMHs 1 OeToHa.
Bunae!r kopposuu.

OCHOBEBI opraHqucxoﬁ XUMHHU U XUMHUHU TTIOJIUMCPOB.

OCHOBHBIC KIIACCHI OpTaHUYCCKUX COE€IUHEHU U IMOJIMMEPOB.
BBICOKOMOJ]CKYJ'IHPHBIC COCAMHCHUA. TCpMOHJ’IaCTI/I‘-IHBIC )51
TCPMOPCAKTHUBHBIC ITOJIMMCPEIL. XuMu4geckas CTOﬁKOCTB, CTapCHUC U
ACCTPYKIMS MMOJIMMEPOB.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

5.2. [IpakTuyecKue 3aHsAThs

HaumenoBanue paznena
U TEMBI PAKTUYECKUX HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI
3aHATUU

No
pasn

Knaccudukaius HeOpraHmuecKux CoeAMHEHUN
1 Obuiereopernyeckue Knaccudukanus HeOpraHMuecKux COeAMHEHUN (OKCHIBI, KHCIIOTHI,
BOIIPOCBEI XUMHU OCHOBaHWUs, COJIM CPEIHHE, KUCIIbIE, OCHOBHbIE): HA3BaHUs, OCHOBHbIE




XUMHUYECKHUE CBOMCTBA.

OO01mereopeTndecKme
BOIIPOCHI XUMHU

OCHOBHBIE 3aKOHBI U MTOHATHUSI XUMUHU

OCHOBHBIE 3aKOHBI XUMHHO COXPAHEHUS MACChl, IOCTOSIHCTBA COCTABa,
KpaTHBIX OTHOILIEHUH, ABorasipo). OCHOBHBIE ITOJ0XKEHUS AaTOMHO-
MoJIeKyJsIpHOTO yueHusl. KoauuecTBo BelecTBa. DKBUBAJIECHT BEIIECTBA.
Pacy€r SKBUBaJIEHTHBIX MacC CIOKHBIX BEIIECTB. 3aKOH 3KBUBAJICHTOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMU4ecKasi KHHETHKA U paBHOBECHE.

CxopocTb XUMHUECKOH peaknu. DakTopsl, BAUSIOININE HA CKOPOCTh
peaknmii. 3akoH neiictBus Mace. [lpaBuno Bant-I'odda. Dueprus
aKTuBaluu. YpaBHeHue AppeHuyca. BiusHue karaauzaTropa Ha CKOPOCTh
XUMHYECKUX PEAKIIUH.

OO6parumebie peakunu. XuMU4eckoe papHoBecre. KonctanTa paBHOBeCHS
B FOMOT€HHBIX U T€TEPOreHHbIX Ipoleccax. CMelleHue paBHOBECHSI.
[Tpunnun Jle Hlatense.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI 1 CBOIICTBA pacTBOPOB.

PactBopb! 3nekTpoauToB. CHIBHBIC U CIIA0BIC DIICKTPOJIUTHI.
Jucconmarus coyieid, KUCIOT, OCHOBAHUM. DIIEKTPOITUTHYECKAs
nucconuanus. CTeneHb U KOHCTaHTa JUCCOLUAK. 3aKOH pa30aBieHUs
OctBanbzia. MlonHoe npousBeeHue BoAbl. BoopoaHblil mokas3aTelsb.
Buasl cpenbl B BogHbIX pacTBopax. I maponus coneit. CriocoObl ycuaeHus
TUIPOJIN3A.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

Crenenpb okuciieHus 3jieMeHTa. OKUCIHTEILHO-BOCCTAHOBUTCILHBIC
pCaKkuuu, uX TUIIBI. OKHCIUTEIIN U BOCCTAaHOBUTEIIH. HaHpaBHCHI/Ie
IMPOTCKAHUSA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX TPOLCCCOB.

OO6mereopeTndecKue
BOITPOCHI XUMHN

OCHOBBI 2JIEKTPOXUMUH.

Bo3HuMKHOBEHME CKayKa NOTEHLIMAIA HAa IOBEPXHOCTH pa3jieia MEexXay
METaJUIOM U pacTBOpoM. Bomopoansiii anexkrpoa. CtanmaapTHbie
JJIEKTPOIHbIE IOTeHIMANIBL. Y paBHeHue HepHcera. Psag aktuBHOCTH
MeTaJlJI0B. XMMUYECKHE CBOMCTBA METAJLJIOB.

["anpBaHnyeckue 3eMEHTHI. Y CTpOUCTBO 3neMeHTa Januaisa — Sxkoou.
Pacuer D/IC.

OnpeneneHne KaToAHBIX U aHOJHBIX MPOIIECCOB IIPH IEKTPOIIH3E,
orpeziesieHUe MPOTYKTOB JIEKTPOin3a, 3akoH dapanes.

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

Koppo3sust Meramios, MeToasl 3alIUTE OT KOPPO3HH.

Koppo3sust meramios. Buasl koppo3un. MeTosl 3alIU Tl METAILUIOB OT
KOppO3UH. 3alUTHBIE MOKPHITHS. BUIbI MOKPBITUH, aHOAHBIE U KATOHBIE
MOKPBITUS. DINEKTPOXUMHUYECKas 3aIUTa, IPUHLIUI ACHCTBUSL.

5.3. JJaboparopHbie paboThI

HaumenoBanue paznena

Ne
- U TeMbI 1a00paTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
P pabot
1 O6meTeopeTquCKHe KHaCCI/I(I)I/IKaHI/IH HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ.
BOIPOCH XUMHH N3ydeHne cBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEAMHEHUH.
06 OcCHOBHBIE 3aKOHBI U TOHATHS XUMHH
1 IHETCOPETHHCCKHC | Oppenenene  MOMAPHOIT MAacCHl SKBUBANIEHTA U (PaKTOpa
BOHPOCEL XUMUH SKBHUBAJICHTHOCTH MIPOCTOTO U CJIO0KHOTO BEIIECTRA.
06 XuMuyeckasi KHHETHKA U paBHOBECHE
1 IHETCOPETHHCCKUC | 113y qenye BIMAHNS KOHIIGHTPALIMH U TEMITEPATYPhI HA CKOPOCTh
BOIIPOCHI XUMHH o
XUMHUYECKOH peaklny, U3y4eHHue paBHOBECHOTO Mpoliecca.
PactBOpBI 1 CBOMCTBA pacTBOPOB
OO01mereopeTnieckme
1 N3ydeHnue nmpolecca 1MCCONMALNY BEUIECTB B pacTBOpax,

BOITPOCHI XUMHU




W3y4YeHHE Mpolecca THAPOIIN3a COeH.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuu

1 OO61IeTeOpeTHYECKHE N3yuenue oKuCIUTEIbHO-BOCCTAHOBUTELHBIX PEAKIINIl IepMaHraHaTa
BOIPOCHI XMMUK KaJlusl, TUXpoMara KaJiusi, HoAuaa Kalusi B 3aBUCUMOCTH OT CPEJIbI
pacTtBopa.
XUMHUS METATIJIOB
1 OO61IeTeOpeTHYECKHE OO6mume Gpuznueckre 1 XUMUYECKHE CBOMCTBA METAIIOB (B3aUMO/ICHCTBHE

BOIIPOCHI XUMHU

K HEMETaJIJIaMH, BOJIOH, KHCJIOTaMH, KHcioTaMu-okuciuTeasmu: HNO3
paz6, HNO3 konn, H2SO4 xonn).

5.4. CamocrosTenbHas paboTa 00yJaronXCs

No | HaumeHnoBaHnue pasjaena o
ConepxaHre caMOCTOSITEIIBHON pabOThHI
pa3a| JIUCHUIUIMHBI U TEMBI
CrpoeHnue aToMa U CUCTEMAaTUKA XUMUYECKUX JIEMEHTOB
1 OO61meTeopeTHYECcKHe Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOM JINTEPATYPOH,
BOITPOCHI XUMUU QJICKTPOHHBIMHA PECYpPCaMM, BBIITOJHCHHUE JOMAITHETO 3aJaHu.
[ToaroroBka K 3a4€Ty.
XUMHUECKas CBA3b U MEXMOJIEKYJISIPHbIE B3aUMOJCHCTBUS.
omerecopernueckue | PadoTa ¢ KOHCIIEKTOM, OCHOBHOM M JOIOJHUTEIIBHOM JINTEPATypOit
l H‘l p ”
BOIPOCH XUMUH 3JIEKTPOHHBIMU PECYpPCAMHU, BBIITOJIHEHUE TOMALIHETO 3a/1aHMUS.
[Toaroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PEAKITUN
1 O6miereopeTHyeckue Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPOH,
BOIIPOCHI XMUMUU QJICKTPOHHBIMHA PECYpPCaMM, BBIIIOJHCHUC JOMAIIHETO 3alaHNA.
[ToaroroBka K 3a4€Ty.
Kinaccudukanmss HeOpraHm4eckux coeuHEeHUN
1 O6uieTeopeTHyecKue Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBITIOJIHEHUE JJOMAITHETO 3a/IaHMUS.
Odopmienne otuéra no nabopatopHoit padote. [lonroroska k 3auéry.
OCHOBHBIE 3aKOHBI ¥ TIOHATUS XUMHUH
1 O6uiereopeTHyecKue PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMAIIIHETO 3a1aHUS.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
XumMuyeckass KHHETUKA U PaBHOBECHUE
1 O6uieTeopeTHIEcKue PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOHN JIUTEPATYpPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMALIHETO 3aIaHUS.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.
PacTtBOpBI M CBOMCTBa paCTBOPOB
1 OO01meTeopeTHIECKe PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3a/laHNA.
Odopmnenne otuéra nmo nabopatopHoit padote. [loaroroska k 3auéry.
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHLHOU JTUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMH PECYPCAMHU, BHITIOJIHEHUE JOMAITHETO 3a/IaHMUSI.
Odopmnenne otu€ra mo nabopatopHoit padote. [loaroroska k 3auéry.
OCHOBBI 2JIEKTPOXUMUU. |'aTbBAHUUECKHUE DJIEMEHTHI.
1 O6miereopeTHyeckue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 33/ 1aHUS.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.
06 XHUMHS METAIJIOB
1 HCTCOPCTHUCCKUC | PaGoTa ¢ KOHCIIEKTOM, OCHOBHOM H IOTIONHUTEIBHON JIMTEpaTypou,

BOITPOCHI XUMHU

SJICKTPOHHBIMHA PECYpPCaMH, BBIITOJHCHUC JOMAITHETO 3a/IlaHN.




Odopmnenue oruéra mo maboparopHoit padore. [ToaroroBka k 3a4éry.

Kopposzus MetamnoB. MeTobl 3aIIUTHI OT KOPPO3UH

CrienuanbHbIE BOIPOCH Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
XUMUH AJIEKTPOHHBIMHU PECYpCaMU, BBIITOJIHEHNE JOMAITHETO 3a/1aHus.

Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

JucnepcHblie cucTeMbl. XMMHUYECKHE MTPOLIECCHI B BSKYILIUX
CTPOUTENIbHBIX MaTepuaiax

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOIHEHHE JOMAIITHETO 3aJaHHUs.
[TonroroBka K 3auéTy.

CrenmanabHbIC BOITPOCHI
XUMHNHU

OCHOBBI OpFaHquCKOﬁ XUMHU U XUMHHU ITOJIUMCPOB.
CrienuanbHbIE BOIPOCH Pabota ¢ KOHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPaTypoOi,

XUMUH DJIEKTPOHHBIMU PECYPCaMU, BBIITOJIHEHHUE JOMAIIHETO 3aJaHuUs.
[ToaroroBka 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 CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHrss HeoOOXOUMBIX 3HAHUI U HaBBIKOB BaKHA PEryJispHasi paboTa ¢ KOHCIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII I CUCTEMATH3auU Y4eOHOT0 MaTepualia; pelieHre 3a1a4 U ypakKHeHU! 1o
o0pa3sily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu caMocToaTebHO He yaaeTcst pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO IPOBEACHUE JICKLIIMOHHBIX 3aHATUHI, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPaKTUYECKUM U JJaOOPAaTOPHBIM 3aHSITUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

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

[Ipuctynas kK U3y4yeHuI0 TUCIUILIUHBI, HEOOXO0IMMO 03HAKOMUTHCS C coaepkanrem PII nms
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTEpHall, UCIIOJIH30BATh OCHOBHYIO U JIOMIOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH € yKa3aHUEM 3TANOB X (POPMUPOBAHUS B MPOIIECCE OCBOCHUS AUCIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJMKAaTOpa KOHTPOJINPYEMOM
n/m (Momyms) cpencTaa
KOMIIETEHIINH
VYcTHBIN ONpOC, TECTBI
1 [O6mereopeTnueckre BOMPOCH XUMUHU OIlK-1.1 poc, ’
peuieHue 3anad
CTHBIN OIIPOC
2 |CnenmanbHbIE BOITPOCH XUMHUH OIIK-1.1 Y poc,
pELIECHUE 3a7a4, TECTHI.
3 |3auer OIK-1.1 YCTHBII OTIPOC,
pElIeHuE 3a7a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEO0OXOAMMBIE ISl OLICHKW 3HAHWM, YMEHUN W HABBIKOB U (MJIM) OMbITa MPOo(dheCCHOHATBHOMN NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMeCTp ISl TPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKAaTOpa AocTkenus kommeteHiui OIK 1.1

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

ATtTectanimoHHas pabota Ne2 BKIIIOHYaeT B ce0sl TEMbI: JIEKTPOJIUTHYECKAasl Tucconnanus, pH,
TUAPOIIU3 COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3Us
METaJIJIOB, KECTKOCTD BOIBI.

Bapuant 3aganuii 1u1a ATtectaninoHHONW paboTs! Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3aUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoH(urypanuto atoma. KakoBa BaJleHTHOCTb aToma?

Ne2. 3anmcars MpOIyKTHI peakiiuy, paccTaBbTe KOAPPHUIIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

CaO + KOH = ...

No3. IIpu B3aumoeiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruucnure s5KkBUBaIEHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METala.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTajlyu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

No5. 3amucarh IUCCOIUAIIMIO BEIIECTB: THIPOKCH] HATPHsI, CEPOBOAOPOIHAS KUCIOTA, XJIOPH/I
ATFOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMHHHUS, THIPOKCH aMMOHHMSI. J[71s1 ciraObix
3JICKTPOJIUTOB 3aMMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOIUAIINH

Bapuant 3aganuii 1uig ATrectaiiuoHHON paboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M, B koTopoM conepskutcs 0,063 r a3oTHOU
KHCIIOTHI.

Ne2. TToxBepraroTcs Jiu THAPOSIU3Y pacTBOPHI cieayromnux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJICKYIISIPHBIE ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(pPUIIMEHTHI B ypaBHEHUSIX PEAKIMII METOI0OM JIEKTPOHHOTO OajaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakiuy yKa3aTh, KAKOE BEIIECTBO SBIISIETCS
OKHCITUTEIIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

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

Ne4. Berancauts 3/1C raqbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIMCaTh YPaBHEHHUS 3JICKTPOAHBIX mpoiieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxxH0 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 HMCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

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

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

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

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJApTHBIE CUTYaIlNH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a/1a4;

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

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHHUS 110 AUCLUIUIMHE;

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

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBL U AaBaTh UM KPUTHUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MTOCTAaHOBKE U PELLIEHUU HAYYHbIX U MPO(dhecCHOHANBHBIX 3aa4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAaHHON paboyeii mporpaMmoii;

- 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;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa 1moj; pyKOBOJCTBOM IMPENOIABATENS HA IPAKTHYECKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

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

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

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

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaM4#e rpyObIX ommoOoK

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHI U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JEeSTeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B IPOLIECCE OCBOCHU S
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUAbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. Ilepnoauueckuii 3aKoH u nepuoanueckas trabnuna /1. U. Menzaeneena.
. Xummndeckas cBs3b. KoBaneHTHas noJisipHasi, HEMOJIApHAasi, HOHHAs CBS3b.
. XuMuueckas cBsA3b. Meramdeckas cBs3b. BogopoaHas cBA3b.
. KoMnuiekcHble COeTMHEHMS: CTPOEHHE, TIOJyUYEHUE, HOMEHKIIATYpPA.
. CKOpoCTh XMMHUYECKHX peakiuil. OCHOBHBIE (haKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIUH.
. KuHeTtnka xumMmuueckux peakuuid. 3aKoH AeicTByrommil Macc. Mi3MeHeHne CKkopocTH pu
M3MEHEHUN KOHILIEHTPAIH BEIIECTB, JIaBieHus, 00béma. KoHCTaHTa CKOPOCTH — OT KaKUX apaMeTpoB
3aBUCHUT, OT KAKUX HE 3aBUCHT.
10. Temneparypa Kak (pakTOp KHHETUKH XUMUYECKUX pEaKIUii: BO3eHCTBUE TeMIepaTyphl Ha
ckopocTh peakuuy, [Ipasuno Baut-I'odda, ypaBuenue Appenunyca. Karanuzaropsl: onpezaeneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.

11. XuMuueckoe paBHOBECHE: YCIOBHE BO3HUKHOBEHHUS, 3aITUCh KOHCTAHTY PABHOBECHS B 00IIIEM
Buje. [Ipunuun Jle [llatense. BiusitHue Temnepatypsbl, 1aBJICHUS U KOHLIEHTPAIIMN BEIIECTB Ha CMEIICHUE
paBHOBECHS.

12. CiocoObI BeIpaKCHHS KOHIICHTPAIIMU PacTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHULIBI H3MEPCHHS.

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa auccoranu. CMEeHne XMMUIECKOT0 PAaBHOBECHSI TIPH TUCCOIUAINH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasareins cpeabl. PacueT pH cuiibHBIX 1 cl1aObIx
3JICKTPOJIUTOB.

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOIIU3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).

15. XecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI YCTPAHCHHS.

16. JlucnepcHbIe CUCTEMBI, MX KJIacCU(PUKAILINSI, CTPOCHUE MHIIEIUIBI.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KUCIOTaMu, kKucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIEKTPOXUMUYCCKUN Psijl HAPSHKCHHS METAILIOB.

18. I'ambBaHMYECKUH DJIEMEHT: MPUHIIAIT PaOOTHI, IMPOIECCHI HA KaTO e, POIIECCHl Ha aHOIE,
OTJIMYHWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA IS 1eKTpoaa. CTaHaapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.

19. DnexTposn3: onpeaeacHue, OTANINE OT TATBBAHUYECKOTO DJIEMEHTA. DJIEKTPOJIU3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.

21. Baxkneiiiye npupoIHbIe COSTUHEHUS KAIbIIUs, BO3YIIHbBIE U THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUU.

22. [lonumepHble MaTepUaIbl, UX 0COObIE CBOMCTBA, OCHOBHBIC BHJIBI TTOJIUMEPOB, O0JIACTH UX
MPUMEHEHUS.

7.4.2. llpakTryeckue 3aJaHus sl TPOBEICHUS MPOMEKYTOTHON aTTeCTAlUN 00yJaIONTUXCS

1. HanucaTh ypaBHEHHE XMMUYECKON peakluy, pacCTaBUTh KOA(PPHUIIUEHTHI.

2. PaccunTath BBIXOJ MPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrats TenaoBoil 3¢ ekt XUMHUYECKOH peakIii.

4. PaccunTarh N3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIIMU NP U3MEHEHUH KOHIICHTPAIMK BELLIECTB
WU TEMIIEPATYPBL.

5. Hamucats ypaBHEHUE JIEKTPOIUTUYECKON AUCCOLMALIMY U BBIPAXKCHUE 1JI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO 2JIEMEHTA, paccunTarsh DJC 3T0oro anemeHra.

9. BeruncauTh Maccy BEIIECTBA, BBIIEIUBILErOCS P 3JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENETUTh OKUCIUTEND U
BOCCTAHOBUTEb.

11. Harmncatp ypaBHEHME peakiMK METAJlIa C BOJIOM, KUCIOTOM MM pacTBOPOM IIEIOYH.

12. CocTaBUTh CXEMY DJIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3a1aHus A1 IPOMEKYTOYHOM aTTecTalliy pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHYHH)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSoIne MPOLeaypsl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(hEeCCUOHATBLHON e TENIbHOCTH, XapaKTepU3YIOIIKe Tarbl ((OPMUPOBAHUSI KOMITETEHIUI
KoHTposb ypoBHS yCBOGHHBIX 3HaHUN, OCBOCHHBIX YMEHHUI U MPUOOPETEHHBIX HABBIKOB
(BazieHuit ) OCyIeCTBISETCS B paMKax TEKYIEro U MPOMEKYTOYHOIO KOHTPOJISI B COOTBETCTBUU C
[TomoxxeHneM o TeKyIIeM KOHTPOJIE U MPOMEKYTOUHOM arTectanuu oOydarommxcs B CII6I'ACY.
Texyuuii KOHTPOJIb OCBOEHUSI KOMIIETEHIIMH 110 IUCHUIUIMHE IPOBOAUTCS IIPU U3YyUEHUU



TEOPETUYECKOTO MaTepHaa, BHIOJHEHUH 3aJaHHI HA MPAKTHYECKUX 3aHATHUSAX, C1aYe OTUYETOB 110
nmabopaTOpHBIM paboTaM, BHITIOJHEHUH WHIUBUAYAIBHBIX 33JIaHUN B JoOpMe KOHTPOJIBbHON PabOTHI,

pacueTHo-

rpaduueckoit padboTsl. TekyieMy KOHTPOIIIO MOUIEKUT MOCEIIaeMOCTh CTYACHTaMU ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.

HToroBoii o11eHKOM OCBOCHUS JUCIUILIMHAPHBIX KOMIIETEHIINH (pe3yabTaTOB 00yUeHHUS 110
JTUCHUILIHE XUMUS) SBIIIETCS IPOMEXYTOUHAs aTTecTauus B (hopme 3auéTa, MPOBOJUMAS C YUETOM
Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS B CEMECTPE.

7.6. Kputepuu onieHuBaHus ¢hOPMUPOBAHHOCTH KOMIIETEHIIMNA TIPU TPOBEICHUH IPOMEKYTOUHOU

aTTecTauuu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Onenka
«HEYIOBJICTBOPUTEITb | «yAOBICTBOPUTENBH | OIEHKa «XOpOLIO» OneHka «0TJIIMYHOY
HOY» o»
«HE 3a4TCHO» «3a4TEHOY»
YpoBeHb OCBOCHUSI | YPOBEHBb OCBOCHHMS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmun Kommerenmmun Kommerenun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOMIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpHI | CHCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu chOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
P — (dbparMeHTapHbl U pPENPOAYKTUBHBII YCIIEILTHO
HOCAT Xapakrep, IIPUMEHSIFOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JlemoHCTpHUpyeTCs | TBOPYECKMX 3aJaHHIA.
CaMOCTOATEIIBHOCTU JIOCTaTOYHBIN JlemoHcTpUpyeTcs
IIPAKTUYECKOTrO YPOBEHBb BBICOKMI YPOBEHB
HaBBIKA. CaMOCTOATENIBHOCTU | CaMOCTOSITEIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOTO IIPAKTUYECKOIO 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 -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS 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 IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | pamMKax 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 OmeTa 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 HETOYHOCTSIMH.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
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.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

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

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
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. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
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 Gpenepanbubliii yausepcuret, IbC

ACB, 2015

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

XamurtoBa A. U., Autonosa JI. B., byceiruna T. E., Ky3nenioB A. M., OCHOBBI

2 oprann4eckoi xumun. OpraHun4eckue MoJaMMepHble MaTepraibl, Kasans:

Kazanckuii HalMoOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUI
yHuBepcuret, 2010

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

3 |Boarpomerok B. B., O6mas xumust, Munck: Beraiimas mkosra, 2012

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

JIOOJHUTEILHAS JUTEPATYPA




Abakymona P. A., Akumos JI. 1., Aaapeesa H. A., bansmakos M. 1.,
l'onuaposa U. B., Unuuk B. B., Muponos A. M., Mupounos /I. A., [Taios A.

http://ntb.spbgasu.ru/

1 ., Cysepuesa O. JI., Yxuna A. B., Xamuna O. M., Axkumos JI. 1., Xumus, elib/00091/
CIIG., 2008

2 | AxmeroB H. C., OGmas u Heopranudeckas xumus, M.: Beicmi. mk., 2002 59

3 I'eapdman M. U., Kosanesuu O. B., FOctparos B. I1., KomnonaHas xumus, https://e.lanbook.com

Cankr-Ilerepoypr: Jlans, 2023

/book/288854

ynusepcutet, ObC ACB, 2013

Axumos JI. U., Auapeea H. A., Akumos JI. ., Xumus, Cankr-IletepOypr:
1 |Cankr-IlerepOyprckuii rocyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN

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

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAaHHYCHUSM UX

3JI0POBBSL.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYyHUKAIIMOHHOW ceTh «IHTEepHET», HEOOXOIUMBIX IS

OCBOEHUS AUCLUILIUHBI (MOTYJIs)

Haumenoanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus ais cryaentoB CIIGIACY

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

I'enmepman M. U., FOctparos B. I1. Heopranndeckas Xumusi:
YuebHoe nocobue. 2-¢ u3., crep. - CI10.: M3naTenbcTBO
«JIaaey», 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[HerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

Axwmeros H. C. O0miast u HeopraHndeckas XuMus: Y 4eOHHK. — 8
-e u3 ., crep. - CI16.: M3garenscTBO «Jlanb»,2014. - 752 C.

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

OcHoBbl xumuu. MaTepHeT-yueOHuk (A. B. Manyiinos, B. 1.
Ponuonos, HI'Y, HoBocubupck)

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

8.3. IlepeueHb coBpeMeHHBIX TPOPECCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIHN ajipec pecypca

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DIEeKTPOHHO-0MOIMoTeYHas crcTeMa usnatenscrsa ""Jlane"

https://e.lanbook.com/

Cucrema aucrannmonroro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHaxepbl B chepe o0pazoBaHMs

http://www.i-exam. ru

Hayunas snexrponnas 6ubnmorexa eELIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

Poccuiickast rocyiapcTBeHHasi OnbInOTEKa

www.rsl.ru

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Nudopmannonnas cetrb CHEMMET (Poccust) Ha cepBepe XuUMHUYECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYIMTHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HaAyKa, TEXHOJIOTHSI ), pacIlipe/ieJIeHHbIX Ha -CepBepax B
npeeniax pocCUCKoM yacTu ceT Internet u BkirodaeT oTe4eCTBEHHBIE U
3apyOexHbIEe HHPOPMAIIMOHHBIE PECYPCHI IO XUMUH

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypcbl CIIOIACY

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




[epuonnueckue nznanus CIIGIACY

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

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTUMA, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00Pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JTUIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMMHOIo obOecrieyeHns

HaumenoBanue

Crioco0 pacnpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB0OOJTHO pacpoCTPaHsIEMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMENICHHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HaunmenoBanue y4eOHBIX ayIUTOPHH U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
cpeacTBaMu 00yuyeHus

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

KoMIuiext MmynbTuMeIniHOT0 000py10BaHUS
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOBI'ACY, Beixon B HTEpHET

40. I[TomereHus JUIsl CAMOCTOSATEILHON PaOOTHI

[Tomemienue s caMOCTOSTENBHOM pabOThI
(uuTanpHBIN 3211 OuOMoTeku, aya. 217): I11K-23 mr., B
T.4. 1 .- IIK gmst murg ¢ OB3 (cuctemubiit 010K,
MOHHUTOP, KJIABUATYPA, MbIIIIb) C MOJKIOUYEHUEM K
cetu «MHTEepHET» U 0OecreueHueM J0CTyna B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

40. YyeOHble ayUTOPUU JIJIsl TPOBEICHUS
JEKIIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JIEKIMOHHOIO TUIA, KOMIUJIEKT MYJIbTUMEIUNHOTO
o0opynoBaHus (IIEpPCOHAIBHBIN KOMITBIOTED,
MYJBTUMEAUNHBIA POEKTOP, IKPaH, ayJUOCUCTEMA),
JTOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHue k komnsiorepHoit cetu CIIGIACY,
BbIX0J B MIHTEpHET

40. YyeOHble ayJUTOPUH JIJIs1 IPOBEJCHUS
NPaKTUYECKUX 3aHIATUH, Ta00paTOPHBIX
paboT,rpyIIOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTAIMi, TEKYIIEro KOHTPOJIS U
POMEXYTOYHOU aTTecTaluu

Meb6ens: Ctounbl (MapThl), T0CKa MENOBasi, TOCKa
MapkepHasi, cton gabopatopusiit JIO-100, cron
nabopaTopublil Manblil JIO-O0, mikad BBITSHKHOIM ¢
IIO/IBOJIOM BOJBI,

OO6opynoBaHue: IPOEKTOP, IKPAH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTPOBajbHasi, CEKYHIOMED,
nabopaTopHbli peoctar, KoHayKToMeTp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHMTHBIE MEIIAIKH, BeChl JlabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neus mydenbHas 3 1
CHOJI-3/11, cymmnsnsrii mkap NOL 24/200, pH-
MeTp-muunBosibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKH
n3meputenb «CraTyc-2», CUETYUK a3POUHOB
«Candup»

Xumuueckas nocyzaa (mpoOUpKH, TaTUBBI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUMETKHU, IITATUBbI I TPOOUPOK),
XUMHUYECKHE PEAKTHUBBI.

Y4eOHO-HarIAHbIE TOCOOHS U TIJIAKaThI:
[leprognueckas cuctemMa XUMUYECKUX IIEMEHTOB




J.N.MenneneeBa, Tabauia pacTBOpUMOCTH B BOJIE
BAKHEHMIINX COJIEN U TMAPOKCHI0B, CTENEHb
JMCCOLMAlMU KUCIIOT ,IIEJI0YEN U COJEH B BOIAHBIX
pactBopax, [IponsBeneHne pacCTBOPUMOCTH
HEKOTOpBIX HEKOTOPBIX BewecTs npu 180 C,
KoHcTaHTBI HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOJOPOAHOIO 3JIEKTpoAa, P HanpsKeHHus: METAILIOB.
Hopmainbnbie (cTangapTHBIE) 3JIEKTPOIHBIC
MOTEHIMaIbl, XUMUYECKUE CBOMCTBA METAJLJIOB,
3amuTa MeTajuia OT KOppo3uH(IIpoTeKkTopHas), Cxema
KOHTaKTHOM KOoppo3uu MeTayios, Cxema
KOPPO3UOHHOI'O pa3pyILICHU XKelle3a

Jnst maBanuaoB u aun ¢ OB3 obecnieunBaroTcst CrieuanbHbIe YCIOBUS IS TIOTYYEeHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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