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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJy4YeHUE 3HAHMN MO XUMHUH, 00ecleyrBaroniel OCHOBY MOJArOTOBKU OakajaBpa, TOCTAaTOUYHOM JUIs

peLeHus

IMPON3BOACTBCHHO-TCXHOJIOT'MYCCKUX,

HCCICA0BATCIIbCKUX U IIPOCKTHBIX 3a1a4

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHHUS U
CBOMCTB BEIISCTB OT IOJ0KECHUS COCTABISIONINX X 3JIEMEHTOB B HepHOHquCKOﬁ
CHUCTEMC U XapaKTepa XHUMHYCSCKOH CBSI3U IIPUMCEHHUTEIILHO K 3a1a4aM XHUMHYECKOH

TEXHOJIOTHUH;

2. npupoabl XUMHUUYCCKUX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOM3BOACTBE XHMMHUUYCCKHUX BCIICCTB U
MaTepraIoB, KHHCTUYCCKOIO U TCPMOJUHAMHUYCCKOI'O IMMOAXO0J0B K OITMCAHHUIO XUMHUYCCKUX IMTPOLCCCOB C LICJIBIO

OIITUMM3allu YCJ'IOBI/II\/'I Hux

HpaKTquCKOﬁ pcajr3anuu;

3.

Ba)KHEHUIIINX CBOMCTB HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ n 3aKOHOMepHOCTCﬁ X HU3MCHCHHA B

3aBUCUMOCTH OT ITOJIOKCHHA COCTABJIAIOIIHNX UX 3JICMCHTOB B Hepno;:mquI(oﬁ CHUCTEMC,
4. COBpPEMECHHBIX TeHI[eHI_[I/Iﬁ Pa3sBUTHA HeopraHquCKoﬁ XUMHHU U HEOPTaHUYCCKOI'O

MaTEDHUATIOBEICHU .

2. IlepeyeHb NJIaAHHMPYeMBbIX Pe3yJbTATOB OOy4YeHHSl MO MAUCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n Haumenosanue

Ko 1 HaumenoBanue

[Inanupyembie pe3ynbTaThl 00YUSHHS IO

KOMIIETEeHIIUU UH/IMKaTOpa JOCTUKEHUS JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIINU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1
OIIK-1 Cnocoben pemars|OIIK-1.1 Brrsasnenue v[3Haer

3amaun  po(hecCUOHATBLHOM
NESTEIbHOCTY HAa OCHOBE

HUCIIOJIB30BaHUA

TCOPCTUICCKUX u
MPAaKTUYCCKUX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKUX HAYK, a TAKKC
MAaTE€MaTUYCCKOr O armapara

kinaccuukanus (GU3NYECKUX |

XUMHNYCCKUX pouecconB,
NPOTEKAIIMX  HAa  OOBEKTe
npodeCCHOHAILHON
JESITEIbHOCTH

XUMHYECKYIO TEPMHHOJIOTHIO, CBOICTBa
XUMHUYECKUX DJIEMEHTOB M HX COEAUHEHMH,
COCTaBJISAIOLINX OCHOBY CTPOUTEIIBHBIX
MaTepuanoB. EcTeCTBEHHOHAYyYHYIO CYIIHOCTb
npobiem, BO3HUKAIOIINX B xoJe
npo¢eCcCuOHAIBHON JACSITEIbHOCTH

OCHOBHBIE XUMHYECKHE SBIICHUS, 3aKOHBl U
TEOPHUH KJIACCUYECKON M COBPEMEHHOW XWUMUHU,
OCHOBHBIE€ TIOJIOKEHUS U PACUETHBIE METObI
€CTECTBEHHO-HAYYHBIX JUCLHUIUINH, Ha KOTOPBIX

O0asupyeTcss u3ydeHHe MNpodecCHOHATBHBIX
JTUCITUTUTAH

ymeer

BBISIBIIATh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npobiem, XapakTepHbIX Uil JaHHOU

npo¢eCCUOHANBHON JACSITEIbHOCTH

IPUMEHSTD MOJIyYeHHBIE 3HAHUS 110 XUMUU TIPU
W3YYCHHH JPYTUX JTUCIUIUIMH, BBISIBIIATH
KOHKPETHOE€ XUMHYECKOe COJepKaHue B
MPUKIATHBIX  3a7adax  MpoQeCcCHOHAIBHON
JEeSTeNIbHOCTH

BJIaJieeT HABBIKAMH

uHdopmanueid O Ha3HAUYGHUU U 00JACTIX
MIPUMEHECHHSI OCHOBHBIX XUMHUYECKUX BEIIECTB U
HX COCIMHEHUN.




OIIK-1 Cnoco6en pemars|OITK-1.3 Onpenenenue|3naer

3agaun Mpo(ecCHOHATBFHON [XapaKTepUCTUK  XUMHYECKOro[oomrue 3aKOHOMEPHOCTH IPOTEKAHUS

NEeSITEeIbHOCTH Ha OCHOBE|Ipolecca (sIBJIEHUS ), XUMUYECKMX ~ IPOLIECCOB  MPUPOJHOIO U

UCIIOJIb30BaHUs XapakTepHOro s OOBEKTOB|MPOU3BOIACTBEHHOTO XapaKTepa.

TEOPETUYECKUX u|npodeccnoHaIbHON yMmeer

IPAKTUYECKUX OCHOB|IEATEIIBHOCTH,  HAa  OCHOBE|HCIIOJIb30BATh OCHOBHBIE METObI XUMUYECKOTO

€CTECTBEHHBIX U|9KCIIEpUMEHTAIbHBIX UCCJICI0BaHMsI BEILIECTB U COCAUHEHUH.

TEXHUUYECKUX HAyK, a TaKKe|ucciea0BaHun BJIajieeT HABbIKAMHM

MaTeMaTHUYEeCKOro anmnapara HaBbIKAMU OINMCAHHUSI OCHOBHBIX XMMHYECKHX
SIBIICHUI

OIIK-1 Cnoco6en pemratrs|OITK-1.4 [IpencraBnenue|3Haer

3amaun  MpogecCHOHaTBLHON |0a30BbhIX 115t [oOmTHe 3aKOHOMEPHOCTH IPOTEKAHUS

JeSITeIbHOCTH Ha OCHOBE|IIpO(hecCHOHATIBbHON chepbl|XUMUYECKUX  IPOLECCOB  IPUPOAHOTO U

UCIIOJIb30BaHUs ¢u3MUeCKUX ~ TPOIECCOB  H|IPOM3BOJICTBEHHOTO XapaKTepa.

TEOPETUYECKUX U|sABIECHUI B BUJIC|yMeeT

IIPaKTUYECKHUX OCHOB[MaTeMaTH4eCKOro(1x) pematb  3aJadd  NpEeIMETHOH  obractw,

€CTECTBEHHBIX u|ypaBHeHus(i1) OIpeNeNsTh HarpaBJICHUS XUMHUYECKHX

TEXHUYECKUX HAYK, a TAKKE B3aUMOJICVCTBUM.

MaTeMaTHYEeCKOro amnmnapara BJ1ajieeT HABBIKAMM
HaBbIKAMU  I[PUMEHEHUS MaTeMaTH4YeCKOro
anmapara i pelleHUs XMMHYECKHX 3aJad u3
OOILIEMH)KEHEPHBIX U CHEIHATIbHBIX JUCLUUILINH
npodwIn3alui;  ONBITOM  HCIIOJIb30BaHMS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
HOJydeHUs: U rnepepaboTku MH(OpMaruu ams
pelIeHNs] KOMIUIEKCHBIX MHKEHEPHBIX 3a71a4

OIIK-1 Cnocoben pemats|OIIK-1.5  BpiOop  6a30BbIX|3HaeT

3a7a4i IpOo(eCcCUOHATBHOU|(PU3NYECKUX U XMMHUYECKUX|OCHOBHBIE 3aKOHbl XMMHUU U TpEBpallleHUs

JEATEIIBHOCTY HAa OCHOBE|3aKOHOB JUI1 PpEUICHMs 3a]ad|BEIecTB, METO/bI aHAIN3a XUMUYECKUX CUCTEM

UCIIOJIb30BaHUs npodeccuoHanbHOM €CTECTBEHHO-HAYYHYIO CYIIHOCTb MpOOJseM,

TEOPETUYECKHUX U|IEeATENBHOCTH BO3HHUKAOIIYIO B npodeccuoHaTbHON

MPAKTUYECKUX OCHOB JIeSITEIIbHOCTH.

€CTECTBEHHBIX u ymeer

TCXHUYCCKHUX HAYK, a TaAK¥XKC
MaTeMaTUYCCKOro alirapara

pemarh 3a7a4n B 001acTH mMpodhecCuoHaATBHOM
JIEATETbHOCTH C HCIOJIb30BAHMEM 3HAHUM O
BEIIIECTBE U XUMHUUYECKHUX CUCTEMAX, paboTaTh C
yueOHOM, CHpaBOYHON W  METOAUYECKOU
JITEPATYPOIl.

BJIa/IeeT HABbIKAMU

HaBBIKAMHU 00OOIIEHUS M aHaIu3a MOJTYICeHHOU
uH(pOpMaInK; MIPUMEHEHUS OCHOBHBIX
TEOPETHYECKUX 3HAHWM IS PEIICHHs 3ajad,
BO3HUKAIOIMIUX B 001acTé mpodeccHoHaNbHOMI
JIeATeTLHOCTH.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbl
HNannast pucnuruiiHa (MoAyib) BkimrodeHa B brok «Jucummnunel, moxynu» b1.0.12 ocHoBHOIM
npodeccuonansHoi oOpazoBarenbHOU mporpaMMbl 08.03.01 CTpoUTENbCTBO U OTHOCUTCS K 00s3aTeNbHOM

4acTH y4eOHOro IJIaHa.




JucuumirHa OTHOCHTCA K 0a30BOM 4YacTH MaTeMaTHYECKOTO U ECTECTBEHHO-HAyYHOTO IMKIA H
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX M YMEHUSIX, IPUOOPETEHHBIX B pE3yJIbTaTe

OCBOCHMS XUMHH (0a3UCHBIM YpOBEHb), (PM3UKM U MATEMATUKU IPU TMOJYYCHHH CPEIHEro OO0IIero
oOpa3oBaHMs. YCHEIIHOMY OCBOCHMIO IUCIHMIUIMHBI COMYTCTBYET MapajlelibHOe HU3ydyeHHue (U3UMKU U
MaTEeMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX TUCIHILIHH.

s ycriemHoro ocBOeHUs AUCIUIUIMHBI CTYIEHT JOJIKEH

3HATh:

l. BaxHellmMe XWMHMYECKHE IIOHATHS: BEIIECTBO, XHMHYECKUH 3JIEMEHT, AaTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHAs W MOJIEKYJSIpHAs Macchl, HMOH, a/UIOTPOIUS, H30TOIbl, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BAJICHTHOCTb, CTENEHb OKHCIIEHHUS, MOJb, MOJSpHas Macca, MOJSPHBIH 00beM,
BEUIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOJIUT U HEDIEKTPOJIUT,
3NEKTPOJUTUYECKAS TUCCOLMALNS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, TEIIJIOBOU
3 PEKT peakium, CKOPOCTh XUMUYECKOH peakIiy, KaTalu3, XMMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHUHU: COXPAaHEHHsI MacChl BEILECTB, IIOCTOSHCTBA cocTaBa, [lepmoanueckuit
3aKOH;

3. OCHOBHBIE TEOPUHU XUMHH: XUMHUECKOU CBSI3U, FNEKTPOJUTUUECKON AUCCOLIMALINH;

4. BaXHEWIIME BEIIECTBA U MaT€pUaAJIbl: OCHOBHBIE METAJUIBl U CIUIABBI; CEpHasi, COJsHAsl, a30THAs U
YKCYCHasl KUCIIOTHI; I1I€JI0YH, aMMUaK, MUHEpalIbHbIE YI00pEHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPTaHUYECKHUE BEILIECTBA MO0 «TPUBUATILHOW» UM MEKTYHAPOIHON HOMEHKIIATYPE;

2. ONpeAeIaTh: BAJICHTHOCTh U CTEMEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUUYECKOU CBSI3H B
COEIMHEHUSIX, 3apsi/l MOHA, XapaKTep CpPelibl B BOJHBIX paCTBOPAX HEOPraHMYECKUX COCIUHEHHM, OKUCIUTENb U
BOCCTAHOBUTEJIb;

3. XapaKTepu30BaTh: AJIEMEHTHI MaJIbIX MEPHO0B MO UX MosioxkeHuto B [lepuoanueckoit cucreme J[.U.
MenpeneeBa; o0IIMEe XMMHYECKHAE CBOMCTBA METAJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYCCKUX
COCTMHEHHI,

4. 0OBSACHSTH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOY XUMUUECKOU CBSI3U
(MOHHOM, KOBAJIEHTHOW, METaNIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKUUd M TOJOKEHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3TMYHBIX (PaKTOPOB:

5. BBIMIOJIHATh XUMHYECKUH SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIINX HEOPTAaHUYECKUX BELIECTB;

6. TIPOBOJUTH CAMOCTOSITEIIBHBIN MOUCK XMUMHYECKOW WH(OpPMAIMU C HCIOJIH30BAHUEM PA3THUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); nucmoap30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 0OpaObOTKH U TIepenauu
XUMHUYECKON HH(pOpMAIMM U €€ TMPEeACTaBIEHUS B Pa3NUYHBIX (DOpMax; MPOBOIUTH KPUTHUUECKUN aHAIU3
JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIH, OCTYMAOIIEH U3 Pa3HbIX HCTOUHUKOB.

BJIAJICTh:

1. mogxogamMu K OOBSICHEHHIO XMMHYECKUX SBICHUH, MPOUCXOISAIIMX B TpUpoOae, OBITY M Ha
MIPOU3BO/ICTRBE;

2. METOoJaMH ONpEIENCHUS BO3MOXKHOCTH MPOTEKAHHUS XMMHUYECKUX TMPEBPALICHUI B pa3IMYHBIX
YCIIOBUAX U OLICHKU UX HOCHG}ICTBHﬁ;

3. cmocobamu 6e30MacHOr0 OOpaIeHUs] ¢ TOPIOYMMHM M TOKCUYHBIMU BEHIECTBAMH, JTaOOPATOPHBIM
o0opyI0BaHUEM;

4. MeTo/1aMU TIPUTOTOBIICHUS PACTBOPOB 3aJJaHHON KOHI[EHTPAIHH.

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCIUIIIIMHBL
n/m JOCTHKEHHUS KOMITETCHIIUH

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -

1 |MexaHuKa )KUIKOCTH U ra3a 1.5. OTIK-1.7. OTIK.3.2

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK -

2 CTpOI/ITCJ'IBHBIC MaTepHraibl 3.9

3 |Okomorus VK-8.1, OIIK-1.10




4 |Be3omacHOCTD KU3HEAEATEILHOCTH

8.5

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

4. O0beM AUCUMILIMHBI (MOAYJsI) B 32aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMUYeCKHUX
4acoB, BbIIEJEHHbIX HA KOHTAKTHYI0 padoTy ol0yuawuuxcs ¢ npenojaBartejeM (0 BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCs

Cemectp
W3 Hux yacel Ha
Bun yueGHoit paboTh Beero MIPAKTUYECKYIO
qacoB 1o 1
JTOTOBKY
KoHTakTHas padora 50 50
Jlexnmonnsie 3auaTus (JIek) 16 0 16
JlabopaTophbie 3ansTus (J1ad) 16 0 16
IIpaktuueckue 3ausatus (I[p) 18 0 18
HWHas koHTaKTHasi paboTa, B TOM YHCJIe: 0,1 0,1
KOHCYJIBTAllMH 10 KYPCOBOH padoTe (IIPOoeKTy),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (CAaJa 3a4eTa,
3a4ueTa ¢ OICHKOM; 3alluTa KypCOBOW pabOTHI 0,1 0,1
(mpoexkrTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacbl HAa KOHTPOJIb 0 0
CamocrositennbHast padora (CP) 57,9 57,9
O01mas Tpy10eMKOCTh JUCHUIIIUHBI (MOLYJIs1)
gacel:| 108 108
3a4eTHbIE eTHHHUIBI: 3 3
5. Copep:kanue AUCHUIIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe IO pa3aejaM (TeMaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHYeCKHX YACOB M BHA0B Y4eOHbIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)
KonTakTHas padota (110 yueOHBIM
3aHATHUIM), Yac. Kon
WHIUKATOP
£ a
g | Jexuuu I13 JIP Bcero,
Ne Pasnesipl AUCHUILUINHEL g CP JIOCTHOKEHU
5 qac. 4
U W3 HUX Ha M3 HUX Ha W3 HUX Ha
NPaKTH- MPaKTH- MPaKTU- KOMIIETEHI
Bcero | yeckyro | Bcero | yeckyro | Bcero | yeckyro 5051
Ioaro- moaro- oaro-
TOBKY TOBKY TOBKY
LN paznen. ObereopeTuuecKue
BOIIPOCHI XUMUHU
OIIK-1.1,
OO0I11IeTEOPETUYECKUE BOIIPOCHI OI1K-1.4,
1.1, | omereop POCRIl 11 10 16 16 47 | 89
XUMUH OIIK-1.5,
OIIK-1.3
2 |2 pazmen. CneunaibHbie
BOIIPOCHI XUMHUHU
OIIK-1.1,
OIIK-1.3
2.1. |Crennansaele Bonpocs! xumuu | 1 6 2 10,9| 18,9 ’
t P OTIK-1.5,
OIIK-1.4




3. |3 pasgein. MHas kOHTaKkTHAA
pabota
3.1. [KonTpoan 1 0,1
4. |4 paznen. Kontposb
OIIK-1.1,
OIIK-1.3
4.1. (dopma KOHTpOIIS 1 ’
P P OITK-1.4,
OIIK-1.5
5.1. JIexuuu
No | HaumenoBanue pazaena o
. HanmenoBanue u KkpaTkoe coaepKaHue JIEKIUI
/1 U TEMBI JIEKITUHA
Crpoenue aTomMa U CUCTEMATHKA XUMUYECKUX 3JIEMEHTOB
CocrtaB aromubIX saep. M3otombl. CTpoeHHE JJIEKTPOHHBIX 000JI0UEK
atoMmoB. [lpunuun neompenenenHoctu ['eitzenbepra. KBanTtoBble umcia.
OO0mereopeTHIECKre .
1 [IpaBuna 3anoIHEHUsI HIEKTPOHAMH aTOMHBIX opoutane. [Tpunmun [Taymu.
BOIIPOCHI XUMUHU
[IpaBuno Xynpaa. IIpaBuno Kineukosckoro.
[lepuomuueckuii 3akon u Ttabmuna J.M. Menneneesa. Ilepmonuvnocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.
XUMHUYECKasi CBA3b U MEXKMOJIEKYJISIPHbIE B3aUMOJIEHCTBHS
1 O6iereopernyeckue |XUMHYECKas CBs3b. KoBaleHTHas MOJsApHAs, HEMOJApHAs, JIOHOPHO-
BOIIPOCHI XUMHUH aKLeNTOpHasi, MUOHHAas CBsA3b. MeTaminueckas cBA3b. BogoponHas cBs3b.
BnusiHue Thna cBsi3u Ha (PU3MKO-XMMUYECKUE CBOKMCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PeaKluii
XuMuyeckass TepMoAuHaMuKa. TermnoBoil 3PPeKT XUMHUYECKHX pEeaKiuil.
Ob61ereopeTnueckue
1 IToustue »utanenmsa. 3akoH I'ecca, ciemcrBue 3akoHa I'ecca. IloHsitue
BOIIPOCHI XUMUHU
sHTponusi. M3MeHeHnue HHTpomuHM B XoAe peakuuu. OHeprus ['nbbca.
Camonpoun3BoOJIbHOE MPOTEKAHUE PEAKITUH.
PacTtBOpBI M CBOMCTBAa paCTBOPOB
OOpaszoBanue pacTBOpoB. PacTBOpUMOCTH, (aKTOphI, BIUSAIOIKME Ha
pacTBOopuMOCTh  BemlecTB. PacTtBopuMocTh ra3oB. 3akoH ['eHpu.
1 Oo6mereoperrueckue |KoHnenrpanus pPacTBOPOB. Haceiennsie, HEHACBIIICHHbIE u
BOIIPOCHI XUMUU nepeHachlllieHHble  pacTBOphl. CrocoObl  BBIPAKEHUSI  KOHIIEHTpAIlUMA
pactBopoB. uddy3us u ocMmoruueckoe napneHue. OOIme CBOHCTBa
pactBopoB. M3oronmveckuii kodddunuent. 3akon Paymsa. Temmeparypa
KHUIIEHUS ¥ 3aMEP3aHUs paCTBOPOB.
JucniepcHble CHCTEMBI.
Knaccudukanus AuCepcHBIX CHCTEM IO pa3Mepy YacTHI[ U arperaTHOMY
CrnennanbHbie BOIIPOCHI .
2 coctossauio. CBOICTBa BeMIECTBA B BBICOKOJUCIEPCHOM COCTOSIHUH.
XUMHUU
CBoOonHas MOBEPXHOCTHAs SHEpPTrHUsl. SIBnenus copOuuu.
DIEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHYECKHE TTPOIIECCHI B BSUKYIIIUX CTPOUTEIIBHBIX MaTepHaiax
['uncoBeie BsKyIIME BEUIECTBA. XUMUYECKUN U MUHEPAIbHBIM COCTAB TJIMH.
2 CnenuansHbie Bompocs! |['eHe3uc rimu u KaonuHoB. [lopTnanaueMenT — XMMUYECKU ¥ MUHEPaIIbHbIH
XUMUU COCTaB, IMOJy4yeHue. B3aumonelcTBUe MHHEPATIOB MOPTIAHALIEMEHTa C
Bos10M. Koppo3sust nemeHTHOro KamHs 1 6eToHa. Buasl koppo3uu.
OCHOBBI OPraHNYECKON XUMHUH U XUMUU TTOJIUMEPOB.
OCHOBHBIE  KJAcChl ~ OPraHWYECKMX  COCIUHEHHMHM U  TOJHUMEPOB.
CnenuanbHble BOIPOCHI
2 BricokoMonekynsipabie COEIMHEHMUSI. TepmoracTuyHbIe u
XUMUHU .
TEPMOPEAKTUBHBIE TOJMMEpPbl. XWUMHUYECKas CTOWKOCTh, CTapeHHE W
JECTPYKIIUS TOJIUMEPOB.




5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasnena

11\/@11 1 TEMEBI HpaKTI:IIIeCKI/IX HaunmenoBanue u cogepkanue NpakTUYECKUX 3aHITHI
3aHATHH
Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN
1 O6wereopernueckue |Kiaccupukanys  HEOPraHMYECKMX  COEAMHEHMHM  (OKCHIBI,  KHCIIOTHI,
BOIIPOCHI XUMUU OCHOBaHMS, COJIM CpPEJIHUE, KHUCIbIe, OCHOBHBIC): Ha3BaHUS, OCHOBHBIC
XHMHYECKHE CBOMCTBA.
OCHOBHBIE 3aKOHBI M TTOHITHS XUMHUH
OcCHOBHBIE 3aKOHBI XMMHHO COXpaHEHUsI MacChl, IOCTOSHCTBAa COCTaBa,
1 Obmereoperreckue KpaTHBIX OTHOIICHWH, ABoraapo). OCHOBHBIE TIOJIOKEHHUS ATOMHO-
BOTPOCHI XHMHH MOJIEKYJIIpHOTO yueHusa. KoiaumdecTBO BellecTBa. OJKBUBAJICHT BEIIECTBA.
PacuéT sKkBHMBaJICHTHBIX MACC CJIOJKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
XuMuyecKkasi KHHETUKA U PaBHOBECHE.
Cxopocts xumuyeckod peakuuu. DaxkTopbl, BIMSIOIME HAa CKOPOCTh
peaknuii. 3akoH gAeiictBus wmacc. IlpaBuno Banr-T'odda. Dueprus
1 OOmmereopeTHiecKkre |aKTUBAaUUHU. YpaBHeHUE AppeHuyca. BimsHue karaamsaTropa Ha CKOPOCThb
BOIIPOCHI XUMUH XUMHYECKUX PEaKIUH.
OO6partumbie peakiuu. XUMHUECKoe paBHoBecue. KoHcTaHTa paBHOBECHS B
TOMOTE€HHBIX U T€TEPOTeHHBIX Tporeccax. CmenieHue paBHoBecus. [IpuHimn
Jle IllaTenne.
PacTBOpBI 1 CBOICTBA pacTBOPOB.
PactBops! anekTpoauToB. CHIIbHBIE U clla0ble JIEKTPONHTHL. J[uccormarus
COJIEH, KUCJIOT, OCHOBAHUU. DJIEKTpOIUTHYECKas nucconuanus. CTeneHp u
1 Obmereopermseckue KOHCTaHTa Juccoruanuu. 3akoH paszbaBnenuss OctBanbaa. MoHHOe
BOTPOCRT XHMUH MpOU3BEJCHUE BOAbl. BOmoponaHblid mokaszatenb. Buabl cpenbl B BOIHBIX
pactBopax. ['unponu3 coneit. CnocoObl yCUIEHUS THAPOIIN3A.
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
O6wereopernyeckue |CTeneHb  OKMCIeHMs — dieMeHTa.  OKUCIMTENbHO-BOCCTAHOBUTENLHbIE
! BOIIPOCHI XUMUH peakuuu, uxX Tunbl. OKUCIHTENX U BOoccTaHOBUTenu. Hampasnenue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.
OCHOBBI 2JIEKTPOXUMUMU.
Bo3HHKHOBEHHE CKayka MNOTEHUHATa HAa NOBEPXHOCTH paslelia MEXIYy
METaJuIoOM U  pactBopoM. Bopoponubiii  snektpon.  CraHagapTHbIE
3JIEKTPOJIHBIE MOTEHIMANbI. Y paBHeHUE HepHceTa. Psii akTHBHOCTH METaJIOB.
1 Obmereopetnicckue XHUMHYECKHE CBOMCTBA METAJIOB.
BOTIPOCKL XHMHH lanpBaHMYECKHE SIEMEHTHI. Y CTPOMCTB MeHTa Jlanwmdna — Sxobu.
TPOMCTBO 3JIEMEHTA
Pacuer 3/IC.
OmpezneneHne KaTOAHBIX M aHOJHBIX TIPOILECCOB TIPH  DBJIEKTPOJIU3E,
OmpeAeIIeHUE ITPOAYKTOB AJIEKTPOIn3a, 3akoH Dapases.
1 O6mereoperndeckue |CBOMCTBA METAIIOB
BOIPOCHI XUMUH BzaumogeiicTBHE METAINIOB C BOJOM, IeJI0UYaMU, KMCIOTaMH.
Koppo3zus MerannoB, MeTobl 3aUThI OT KOPPO3HUH.
2 Cneuuanbuble Bonpockl [Kopposus meramnos. Buabl Kopposun. MeToIsl 3alIMTBl METAIOB OT

XUMHNHU

KOppO3HH. 3aH_[I/ITHI)Ie IIOKPBITHA. BI/I)IBI HOKpBITI/Iﬁ, AHOIHBIEC WU KaTOAHBIC
IIOKPBITHA. 3HeKTp0XI/IMI/I‘{CCKaH 3aluTa, IpUHIUIT HeﬁCTBHH.

5.3. JJaboparopHbie pabOTHI

HaunmenoBanue pasaciia

No
g | TeMBI 1a00pPaTOPHBIX HaumenoBanwe u conepkanue 1a00paTOpHBIX padoT
paboT
1 O6mereoperndeckue |Knaccuuxaius HeOpraHUIECKUX COSTUHEHHH.

BOIIPOCHI XUMHUHN




N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.

OCHOBHBIE 3aKOHBI M TOHITHSI XUMHUH

OobuereopeTnyeckue o
1 m P Omnpenenenre MOJIIPHONM Macchl SKBUBAJIEHTA U (PaKTOpa SKBUBAJICHTHOCTH
BOIPOCHI XUMHH
p MIPOCTOr0 U CJI0KHOTO BEIIECTBA.
06 XuMHuecKkas KHHETHKA U PABHOBECHE
€TECOPETUUYECKUE .
1 m P N3ydenue BIMAHUSA KOHIIEHTPAIMH U TEMIIEpaTyphl HA CKOPOCTh XUMUYECKOU
BOIPOCHI XUMHH
peakiuu, U3yu4eHue paBHOBECHOIO MpoIiecca.
06 PacTBOpHBI M CBOMCTBa pacCTBOPOB
€TeopeTHUYECKUe
1 m P N3yuenue npoiiecca qucconualyy BEIecTB B pacTBOpax,
BOIPOCHI XUMUU o
M3Y4EHHE MpoLiecca Tupon3a ColeH.
OKHCINTENbHO-BOCCTAHOBUTEIbLHBIEC PEAKIINH
1 O6mereopernyeckue |M3yueHne OKMCIUTENBHO-BOCCTAHOBMTEBHBIX PEAKIUM IE€pMaHraHara
BOIPOCHI XUMUH KaJusl, IuXpomMaTa Kajius, Hoaua Kajlus B 3aBUCUMOCTH OT Cpeibl pacTBOPA.
XUMHS METAILIIOB
1 O6wereopernyeckue |OOmMe GU3NUECKUE M XMMUYECKUE CBOKWCTBA METAJLIOB (B3aMMOJCHCTBUE K

BOITPOCHI XUMHU

HEeMeTaJIaMH, BOJIOH, KuciIoTaMu, kuciotamu-okuciaureasmu: HNO3 pas0,
HNO3 xon1, H2S0O4 koHm).

5.4. CamocTosTenbpHas paboTa o

OyJarommxcs

Ne | HaumeHnoBanue paznena N
wi | mcrmmms 1 TeMbr CogneprkaHue caMoCTOSTEIbHON padOThI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JIONOJHHUTENILHON JIMTEpATypOH,
BOIIPOCHI XUMUU 3JIEKTPOHHBIMU PECYpCaMU, BBIIIOJIHEHUE JOMalIHero 3aaanus. [lonroroska
K 3a4€Ty.
XUMHUECKas CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOJCHCTBUA.
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JOIOJHUTENLHOW JIMTEPATYpPOH,
BOIPOCHI XUMUH 3JIEKTPOHHBIMU PECypCcaMu, BBIIIOJIHEHUE JOMaIIHero 3aaanus. [lonroroeka
K 3a4€Ty.
DHepreTuka XUMUYECKUX PEAKITUN
1 O6mereopetnueckue [(Pabora ¢ KOHCIIEKTOM, OCHOBHOM W JONOJHMTENLHON JIMTEPATYpPOH,
BOIPOCHI XUMHUHU AJIEKTPOHHBIMU PECypcaMu, BBHIIIOJTHEHUE JOMANIHero 3aaanus. [lonaroroska
K 3a4€rTy.
Knaccudukanus HeopraHmuecKux coeAMHEHNUN
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JOIOJHUTENLHOW JIMTEPATYypPOH,
BOIPOCHI XUMUH ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoii padbore. [ToaroroBka k 3a4é€ry.
OcCHOBHBIE 3aKOHBI U TIOHITHS XUMUHU
1 OO6r1eTeopeTHYECKIE PaGora c KOHCIEKTOM, OCHOBHOW M JOMOJIHHUTEIBHON IUTEpaTypoOi,
BOIIPOCHI XUMHUH AJIEKTPOHHBIMH PECYPCaMHU, BHITOTHEHUE JOMAITHETo 3a1anus. OgopmieHue
otuéTa 1o nabopaTopHoii padote. [ToaroroBka k 3a4éry.
MMHUYECKasi KHHETUKA U pAaBHOBECHE
X
1 O6mereopetnyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIIOJHUTENLHOW JIMTEPATYpPOH,
BOIIPOCHI XUMHUHU ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o 1aboparopHoii padbore. [ToaroToBka k 3a4é€ry.
PactBOpBI 1 CBOMCTBA pacTBOPOB
1 O6miereopernyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIIOJHUTENLHOH IJIMTEPATYpPOH,
BOIPOCHI XUMHUH ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o 1aboparopHoii padbore. [ToaroroBka k 3a4é€ry.
1 Ob6mereoperndeckne |OKUCTUTETLHO-BOCCTAHOBUTEIBHBIE PEAKITUN

BOIIPOCHI XMMHUH




Pabota ¢ KOHCIIEKTOM, OCHOBHOW U [IOTIOJHUTEIBHOM JIMUTEpPATypOH,
QJICKTPOHHBIMHA PECYpCaMU, BBIITOJIHCHUC JOMAIITHETO 3a/IaHUs. O(bOpMJIeHI/IC
otuéra 1o 1aboparopHoi padbore. [ToaroroBka k 3a4éry.

OobmereopeTryueckue
BOIIPOCHI XUMUHU

OCHOBBI 2JIEKTPOXUMUU. ['aIbBaHUUECKHUE SJIEMEHTHI.

Pabota ¢ KOHCIIEKTOM, OCHOBHOH M JONOJHHUTEIBHOH JHTEpaTypoi,
ANEKTPOHHBIMU PECYpCaMu, BHINOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéTa 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

OO6mereopeTHvecKre
BOIPOCHI XUMUHU

XuMHs METAJIIOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOMOJHUTEIBHOW JIUTEPATYpOH,
ANIEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHE AJOMaNTHero 3aaanus. OdopmieHue
otuéTa 1o yabopatopHoii padote. [TonroroBka k 3auéry.

CrnennanbHble BOIPOCHI
XUMUHU

Koppo3sust MeramioB. MeToasl 3alIUTEI OT KOPPO3UHU

Pabota ¢ KOHCIEKTOM, OCHOBHOM W JIOTMOJHUTEIBHOW JIUTEPATypOM,
ANEKTPOHHBIMU PECYpCaMu, BHINOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéTa 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNU

I[I/ICHepCHbIG CUCTEMBI. XMMHUYCCKHUE IMPpOLECChI B BAKYIIUX CTPOHUTCIBHBIX
MaTepuaax

PabGota ¢ KOHCIIEKTOM, OCHOBHOH M JONOJHHUTEIBHOH JUTEPATypOi,
NIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAIlHEro 3aaanus. [loaroroska k
3a4€Ty.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNHN

OCHOBBI OPraHUYECKON XUMHUU U XUMHUH T1OJIMMEPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM M JONOJHUTENBHOM JMTEPaTypOH,
3JIEKTPOHHBIMH PECYPCaMHU, BBIITOJIHEHUE JOMAIIHETro 3a1anus. [loaroroska k
3a4€Ty.

dopma KOHTPOJISt

VY CTHBIN ONPOC, TECTHI, pELIEHUE 3a1a4




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

YyeOHass mporpaMMa BKIIFOUAET HE TOJBKO ayJUTOPHBIC 3aHATHS, HO YAENSeT BaXHOE BHUMAHUE
BHEAyIUTOPHOIN CaMOCTOSTENbHON padoTe cTyneHTa. i yCIenrtHoro OCBOCHUS TEOPETHUECKOrO MaTepuania,
npuoOpeTeHus: He0OXOAMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIIsIpHAst padoTa ¢ KOHCIIEKTOM JIeKIiH (00paboTka
TEKCTa); MOBTOpHas paboTa Haj y4eOHBIM MaTepuaaoM (yuyeOHHKA, TEPBOMCTOYHHUKA, IOMOIHUTEIBHON
JUTEPaTyphl, ayJAHO- W BHJCO3ANHUCEH); COCTABICHHE IUIAHA W TE3MCOB OTBETA; COCTABIICHHE TAOJMII JJIs
CUCTeMAaTH3alK YIeOHOTO MaTepualia; pelieHrue 3a/1ad ¥ YIpaKHEHUH 1o 00pasily; pelieHrue BapHaTHBHBIX
3aJad W ynpakHeHWi; EcaM caMoCTOATeNbHO HE yaaeTcs pa3o0paThCsi B Marepuale, HeoO0XOIUMO
chopMyIUPOBATh BOIPOC ¥ 33/1aTh €ro MPEroaaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUU, KOHCYIIbTAIUH.

[Iporpammoil TUCHUILIMHBI NIPELYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX NAETCs
OCHOBHOH CHCTEMaTH3UpPOBAHHBIM MaTepHal, MPAaKTUYECKHX U JIAOOPATOPHBIX 3aHATHH, MPEANONararux
3aKperyieHue U3yu4eHHOro martepuana u GopMUpOBaHHE Y 00ydaromierocs HeOOXOAUMbIX 3HAHUM, YMEHUHN U
HaBBIKOB. KpoMme TOro, BaKHBIM JTamoM H3y4YeHHS IUCIMIUIMHBI SIBISETCS CaMOCTOsTeNbHAas padora
oOyuJaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl 3y4eHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, TOJATOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITUSAM, IIOATOTOBKY K aTTECTAIIMOHHBIM paboTaM, MOATOTOBKY K 3au€Ty.

Jlis ycnemrHoro OCBO€HUS JUCUUIUIMHBI HEOO0XOAMMO IMOCeIIaTh BCe 3aHATHS, T.K. 000 MpOmycK
3aHATHS OCJOXKHSET OCBOCHHME IMpenMmera. Ha mnpakTHdeckux M J1abOpaTOPHBIX 3aHATHAX 3aKPeIIseTcs
Marepua, U3JI0KEHHBIN Ha JICKIUX.

[Ipuctynas K W3y4eHMIO JUCLUIUIMHBI, HEOOXOAMMO O3HAKOMHUTbCA C conaepxkanueM PIIJ s
CTY/I€HTOB OYHOU (opmbl 00yueHus. IIpu moAroToBke K NPakTHYECKUM U JIAOOPATOPHBIM 3aHATHUSAM U B paMKax
CaMOCTOSITENILHOW pabOThl 1O M3YYCHUIO JAUCHUIUIMHBI OO0ydJarommmcs Heo0XoaumMo: 1) TOBTOpPUTH
3aKOHCIEKTUPOBAHHBIA MaTepHai, UCIOIb30BATH OCHOBHYIO M JOTIOJIHUTEIbHYIO JIUTEPATYPY; 2) BHIIOIHUTH
[IPaKTUYECKHE 3a/laHds B paMKax M3y4yaeMoW TeMbl;, 3) O3HAKOMMTHCS C METOJMYECKUMHU YyKa3aHUSIMHU K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHoYHble MaTepHaJbl /JJsi NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POILIECCE OCBOCHUS AUCIMITIINHBI

Kon v HanMeHoBaHMe
Ne KoHnTponupyemsle pazaensl AUCHUIINHBI . Bun ouenounoro
MHMKAaTOpa KOHTPOJIUPYEMOH

n/m (Motyist) KOMITETEHLIIH CpeAcTBa

1 |O6merconerimeckie BOMDOCL XML OIIK-1.1, OIIK-1.4, OIIK- 1.5,[YcTHBINE OmpoOC, TECTHI,
IETEOop p OIlK-1.3 pelieHue 3a1a4

OIIK-1.1, OIIK-1.3, OIIK- 1.5, |ycTHBII ompoc, pernieHue

2 |CrenmanbHbIC BOIIPOCH XMMHUU
H p OIIK-1.4 3aJa4, TECThI.

YCTHBIM OIIPOC, peLIeHue

3 |KonTponb
3aj1a4, TECTHI

OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIi onpoc, perieHue

4 |[Dopma koHTpOIS OIIK-1.5 3a/1a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MAaTepUAIIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIMBbIe
U1l OLICHKH 3HAaHU, YMEHUH U HaBBIKOB U (MJIM) OIBITA PO(ECCUOHAIBHON 1eATEIbHOCTH, XapaKTEPU3yIOLIUX
sTanbl HopMUPOBAHHS KOMIETEHIUH B MPOIIECCE OCBOCHUS AUCITUTIINHBI

[Tonydyenue 3a4yéra Mo IUCLMILIMHE IPEANOJIaracT BBIIOJIHEHUE JABYX ATTECTALIMOHHBIX paboT 3a
CeMecCTp AJIsl MPOBEPKU CPOPMHUPOBAHHOCTH MHIAMKATOpa AocTkeHus komnereniuiit OIIK 1.1, 1.3, 1.4., 1.5

ATttecranonHas padora Nel Bkitouaer B ceOsl TEMbI: CTPOCHHE aTOMa, XMMMYECKasl CBSI3b, KJIACCHI
HEOpPraHUYECKUX BEIIECTB, IKBUBAJIEHT, KUHETUKA XUMUYECKUX peaKuil

ATttecranonHas pabora Ne2 BKiIro4aeT B ce0sl TEMBL: 3JIEKTPOJIMTHYECKas qucconuanus, pH, ruaponus
COJIEH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, TaJIbBAHUYECKUN D3JIEMEHT, KOpPpO3Us METAJIOB,
KECTKOCTH BOJIBI.

BapuanTt 3aganuii 1151 AtrectaiinonHon paboTsl Nel

Nel. Onpenenute 4nciIo 3JEKTPOHOB B aTOME LIMHKA. 3alKcaTh MOIHYIO 3JEKTPOHHYIO KOH(UTYpaLUIO
aToMa. KakoBa BaJl€HTHOCTb aToma?

Ne2. 3anucaTh NpoyKThI peakiiu, paccTaBbTe KO3(PPULUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. IIpu B3aumoneiictBum 3,24 r TpeXBaJEHTHOI'O METala ¢ KUCJIOTON Bbiaensercs 4,03 1 Bonopoaa
(H.y.). Beruncnure 3KBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl MeTaJlja.

Ned4. Bo ckoibkO pa3 M3MEHHUTCS CKOpocTh peaknuu npu 50°C, ecnm mpu JeHCTBUU KaTalu3aTopa
sHeprus aktuBauuu ymenbaercs ¢ 70 kJx go 50 x/x?

Ne5. 3anucarh auccouuanuio BEIIECTB: TUIPOKCHUJ HATPHUS, CEPOBOAOPOJHAS KHCIOTA, XJIOPHUJ]
IIOMUHUS, THAPOKApOOHAT HATPHUs, TUAPOKCOXJOPHUJ AIOMUHUS, THAPOKCUA aMMoHusA. s crmalObix
AJIEKTPOJIUTOB 3aIIUCATh BHIPAKEHUE KOHCTAHTHI IUCCOLMALIUN

BapuaHnTt 3amanuii 11 ATTecTalimoHHOM padoThl No2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M1, B koTopoMm coaepxutcs 0,063 r a30THOM KUCTOTHI.

No2. TlonmBepratotcst i ruAponu3y pactBopbl cieayronmx coneit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJICKYIISIDHBIE U MOHHBIC YPAaBHEHUS THPOJIN3a COOTBETCTBYIOIIUX COJICH.

Ne3. PacctaButh K03 (GUIIMEHTH B YPaBHEHUSX PEAKIMI METOAOM 3JIeKTpoHHOTO Oananca. COCTaBUTH
AJIEKTPOHHBIC ypaBHEHMA. I KaXI0H peaklnu yKas3aTh, KaKO€ BEIIECTBO SIBIISIETCS OKHCIHMTEIEM, KaKoe —
BOCCTaHOBHUTEJIEM; KAKO€ BEIIECTBO OKHUCISETCS, KAKOe BOCCTAaHABIMBACTCS.

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

Ned4. Bprumcnute DJ[C raqbBaHUYECKOTO AJIEMEHTA, COCTOSIIET0 W3 IUIACTHH KaaMUS U MarHus,
OIYIIEHHBIX B PacTBOPhI CBOMX cojicii ¢ koureHtpanueit [Cd2+]=[Mg2+]=0,1 monb/i1. CocTaBuUTh cCXeMy
3IIEMEHTa, HAIUCaTh YPaBHEHHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nHy»xHO0 100aBUTH K 50 J1 BOJIBI, YTOOBI yCTPAHUTh KAPOOHATHYIO )KECTKOCTb,
paBHyIO 5,8 MMOJIB/1?

7.3. Cucrema OLIEHMBAHUS PE3YIbTaTOB OOYYEHHs MO NUCHUIUIMHE (MOMYIIO) MPHU MPOBEIECHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOIl IporpaMmBbl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHUSL:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMHU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CIOKHbIE MPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BIaeeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHHBI, YMEHUE €TO0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B

v (v
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OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHSX, KOHIIENIUAX U HAPABIECHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJICET UHCTPYMEHTAPUEM T10 AUCIUIUIMHE, YMEHHUE €ro UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHUi ypOBEHb C(POPMUPOBAHHOCTH 3asBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICIIIUAX U HAITPABJICHUAX 10
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENO/IaBATENsI Ha MPAKTUUYECKHUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMSI 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITEeIbHOCTH, XapaKTepU3YOLIMX JTanbl  (OpMUPOBAHMS  KOMIIETEHIMH B  TPOLIECCE  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

1. Knaccudukanus HEOpraHMYeCKMX COEAMHEHMH (OKCH[bI, KUCIOTbI, OCHOBaHMS, COJM CPEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUS, OCHOBHbIE XUMHUYECKHE CBOMCTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHUE, PU3MUECKUI CMBICI.
. Hpunnun IMaymu. IpaBuno Xynna. [IpaBmino KneukoBckoro. CTpoeHHe 31€KTPOHHBIX 000JI0YEK
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aTOMOB.

. [lepnonnueckuii 3akoH u nepuoanueckas tabmuna J1. 1. Menneneesna.

. Xummndeckas cBs3b. KoBaneHTHas noJisipHasi, HEMOJIApHAasi, HOHHAs CBS3b.

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMnuiekcHble COeIMHEHMS: CTPOEHHE, TIOJyUYEHUE, HOMEHKIIATYpPA.

. CxopocTh xuMHUecKUX peakiuii. OCHOBHbIE (PaKTOPBI, BIUSIONINE HA CKOPOCTh PEAKIIHIA.

9. KuHeTnka XMMHUYECKUX peakLuil. 3aK0oH JeHCTBYOMmuUN Macc. Mi3MeHeHne CKOpoCTH ITPU U3MEHEHNUN
KOHIIEHTpAIlUU BEUIECTB, JIaBiIeHMs, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKMX MapaMeTPOB 3aBUCHUT, OT KaKuX
HE 3aBUCHT.

10. TemmepaTypa kak (akTOp KHHETHKH XHUMHYECKHMX pEaKIUil: BO3JeWCTBHE TeMIepaTypbl Ha
ckopocTh peakuuu, IlpaBuno Baut-T'odda, ypasHenne Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HAa MEXAHU3M PEAKIIUH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alIUCh KOHCTAHTY PaBHOBECHS B 00ILIEM
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suze. [lpunnun Jle Hlatense. BnusHue temmneparypsl, NaBJICHUS U KOHLICHTPALMM BEIIECTB HA CMEILCHUE
paBHOBECHS.

12. Cioco0bl BeIpayKeHHsI KOHIICHTPALUK PacTBOPOB: Ha3BaHUsL, (POPMYJIbl, €IUHHIIBI H3MEPEHHUS.

13. Dnexrponutryueckas aucconuanus. CuibHbIE W CIa0ble AIEKTPOJUTHI: ONPEICICHHUE, TPUMEPHI.
Crenenp u KOHCTaHTa aucconuanuu. CMelleHne XMMHUYECKOTO PaBHOBECUS IPU JUCCOLMALUU (BIHUSIHHE
TEeMIIEpaTyphl, pa30aBieHUs], OAHOUMEHHBIX HOHOB).

14. Nonnoe npowusBeneHue Bojbl. Bomopoauslii mokasatens cpenbl. Pacuer pH cunbHBIX U cnalObix
3EKTPOJIUTOB.

I'mpponu3 coneli. CmelieHne XUMHUYECKOIO paBHOBECHS IIpoliecca TUApon3a (TeMieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

15. XKectkocTh BOJBI, €€ BUABI, CIOCOOBI YCTPaHEHUSI.

16. JlucniepcHble cucTeMBbI, UX KilacCU(UKAILMS, CTPOSHUE MUIIEIUIHI.

17. O6mue puzndeckne u XUMUISCKUE CBOMCTBA METAUIOB (B3aMMOJCHCTBHE K HEMETAIJIaMH, BOJIOM,
kuciotamu, kuciotamu-okucautesimu: HNO3 paz6, HNO3 konm, H2SO4 koHIT). DIEKTPOXUMUYECKAN PsiT
HAIpPsSDKEHUS. METAJIJIOB.

18. 'anpBaHWYECKUI AMEMEHT: MPUHIUN PabOThI, MPOLIECCHl HAa KaToJie, MPOLECChl Ha aHOJIE, OTINYHE
OT JIeKTpoJin3a. YpaBHeHrne HepHeTa — BbIuncieHre NoTeHnuana uis a1ekTpoaa. CTanaapTHBINA JIEKTPOIHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

19. DnexTponu3: onpeaesneHne, OTIMUNE OT TAIbBAHUYECKOTO JIEMEHTA. DIJIEKTPOIU3 BOIbI, COJIEH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajes.

20. Koppo3us MeTaJIJIOB B KUCJIOM, HEUTPATILHOM CpeJie B KUCIOPOIHON U OECKUCTOpOaHOM cpene. Buabl
KOpPpO3UHU. MeTO/Ibl 3aMThl METAINIOB OT KOPPO3HUH.

21. Baxueillive NpUpOAHbIE COCIUHEHUS KaJabLUs, BO3AYIIHbIE M THAPABIMYECKHUE BSDKYILHE
CTPOUTEIIBHBIE MAaTEPUAIIBI - TPOLIECCHI ITPU UX MOJTYYEHUU U TBEPACHUHU.

22. TlomumepHbIe MaTepHaibl, UX OCOOBIE CBOWCTBA, OCHOBHBIC BHJBI IMOJUMEPOB, O0IACTH HX
MIPUMEHEHUS.

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTaly 00yJaroIuxcst

1. HarucaTp ypaBHEHHE XMMHYECKON peaKIuy, PACCTaBUTh KOO PHUIIUEHTHI.

2. PaccuuTtath BBIXOJ NPOLYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuurath TemnoBoi 3p(HeKT XUMUUECKON PEaKIIUH.

4. PaccunTaTh U3MEHEHHE CKOPOCTHM XMMHYECKON PEaKLUU IPU U3MEHEHUM KOHIICHTpAIMH BEIIECTB
WM TEMIIEpaTyphl.

5. Hamucate ypaBHEHHE DIIEKTPOJIUTUYECKOW JOUCCOLMALMM W BBIPAXKEHUE JJI KOHCTaHTHI
JUCCOLUAIUH.

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Hanucath ypaBHEHUE TUIPOJIN3A COIH.

8. CocTaBUTh CXEMY T'alIbBAHUYECKOTO JIEMEHTA, paccuuTars JJIC aToro snemeHTa.

9. BpuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEaKIMIO, OINPENEIUTh OKHCIUTENb U
BOCCTaHOBUTEb.

11. Hanncate ypaBHEHUE peakllMM MeTajlla C BOJOW, KUCIOTON MM paCTBOPOM ILIENOYH.

12. CocTaBUThH CXEMY JIEKTPOXUMHUYECKONW KOPPO3UU METAILIOB.

[IpakTHueckue 3amaHus Uil MPOMEKYTOYHOM aTTecTanuu pasMmemieHsl no aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUYUHN )
KypcoBbie npoekTsl (padoThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTtepuaibl, ONpeessone MpoLeyphl OLlEHUBAaHUS 3HAHUM, YMEHUHN, HaBBIKOB U (WJIH)
OTIbITa IPO(ECCUOHATBHOM IEATENbHOCTH, XapaKTepU3YIOIIUeE 3Tanbl (JOPMUPOBAHUS KOMITETEHIIUN

KoHTponb ypoBHSI YCBOEHHBIX 3HAHUM, OCBOCHHBIX YMEHHI U MPUOOPETEHHBIX HABBIKOB (BJIaJIEHUH )
OCYILIECTBIISIETCS B paMKaX TEKYIIETO U IPOMEXYTOUHOIO KOHTPOJIS B COOTBETCTBUH C Ilo05keHneM o TexyieM
KOHTPOJIE U TPOMEKYyTOUHOM aTTecTanuu odydaromnuxcs B CIIOIACY.

Texymuii KOHTPOJb OCBOEHMS KOMIIETEHLUMH [0 JUCUUIUIMHE TPOBOJUTCS TMpPU HU3YUECHHUH
TEOPETUYECKOT0 MaTepuasa, BBINOJIHEHUM 33aJaHMi Ha MPaKTHMYECKUX 3aHATHSX, cJade OTYETOB 110
71a00paTOPHBIM pab0OTaM, BBHIIOJHEHUH HHIUBUAYAIBHBIX 3aaHuil B OPME KOHTPOJILHOMN PadOTEHI,



pacueTHo-

rpaduueckoil pabotbl. TekyiemMy KOHTPOIIO TMOMJIEKHUT MOCEIIAEMOCTh CTYIACHTAMH ayIUTOPHBIX
3aHATUH U paboTa Ha 3aHATHSIX.
HToroBoii OIEHKOH OCBOEHWS JUCIHUIUIMHAPHBIX KOMIETEHIMH (pe3yibTaTOB OOydYEHHs IO
TUCIUIUIMHE XWMHUs) SIBIISCTCS IMPOMEKYTOYHAsl aTrrecranmus B (opme 3adéra, MpoBOAUMAS C YYETOM
PE3yNbTATOB TEKYIIEr0 KOHTPOJISL B CEMECTPE.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIIETCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTAllUN

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHUs U OLICHKA

Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBIECTBOPUTENHH [ OLEHKA «XOpPOLIO» OrneHka «OTJIIMYHOY
HOY o»
«HE 3aUTEHO» «3a4TEHOY»
YpoBeHb OCBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHHS YpoBeHb 0OCBOEHUS
KOMITETCHIIUHT KOMITETeHIIUHT KOMITETCHITHH KOMTIETCHITHH
«HEIOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommereniun He Kommerenmmun Kommerenmun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHus oOmIMpHEIE, 3HaHUs
YMEHHUSI U HABbIKU HE | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUS [ apryMeHTHUPOBaHHBIE,

chopMupOBaHbI

3HAaHUU. Y MEHUs
(bparMeHTapHbl U
HOCST
PENpPOAYKTUBHBII
Xapaxrep.
JemoHcTpupyercs
HU3KHHA YPOBEHb
CaMOCTOSITEJIBHOCTH
MIPAKTHYECKOTO
HaBbIKA.

HOCST
pPEnpOaYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PEIICHUIO TUTTOBBIX
3aJlaHNM.
JleMmoHnCcTpHpyeTcs
IOCTATOYHBIH
YpOBEHb
CaMOCTOSTEIbHOCTH
YCTOMYUBOTO
PaKTUYECKOTrO
HAaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIMIHO MPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTAaHJAPTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCTpHpyeTCs
BBICOKUI YPOBEHb
CaMOCTOSITEIIBHOCTH,
BBICOKAsI aJallTUBHOCTh
MMPAKTUYCCKOI'0O HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh UcnbiThiBaeT bes 3aTpynHenunit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOIUKH CTaHJIapTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHHS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHNH. BBITTOJTHCHUS He nomyckaet omm6ox
BBITIOJTHEHNH 3a/1aHui,| JlomyckaeT ommoku 3aJaHuH. IIPY BBIITOJIHEHU U
HapyIIaIne JOTUKY | 1pu BeimoiaHeHun | Jlomyckaer ommoku 3aIaHHH.
peLIeHHs 3a/1a4. 3aJ]aHU, HAPYIIEHUSA | TPU BBIIOJIHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHbBIE| JIOTMKU pelICHUS 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad. HapylIarue pe3yJabTaTh
BJIaJICHUE He moxet o6ocHOBaThH HicnbITEIBaeT JIOTUKY PEIICHHs] | BBINOJHEHUS 3aJaHuM.
HaBBEIKAMH AITOPUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTtHO
BBITIOJTHEHMS 33/1aHUl. | popmynupoBanueM | Jlemaer KoppekTHbIe [ OOOCHOBBIBACT XO/I
KOPPEKTHBIX BBIBOJIBI T10 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneIThIBaCT pELICHUS 3a/1a4H.
sarpynHeHus mpu | OGOCHOBBIBAET X0/
000CHOBAHHUH penieHus 3a1a4 6e3
anropurMa 3aTpyAHECHUM.
BBIITOJIHCHUS
3aJIaHH.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUIUIMHOM, W MpeCTaBlseT coO0i cpenHee apu(METHYECKOe OT BBICTABICHHBIX OLIEHOK IO OTIEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/ «3a4TEHO» BBICTABIISETCS, €CIIU cpefHee apudMETHIECKOE HaXOUTCS B MHTEpBaie
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBasie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHHUE, MECTO U3/IaHUSI, U3AATEIIbCTBO, TOJ U3/IaHUs YIEeOHOU U
/i y4e0HO-METOIUYECKON JTUTEePaTyPhl

OcHoBHAasl JJuTEpaTYpa

Axumos JI. U., Auapeesa H. A., bansmakos M. ., ['onuaposa U. B., Unuuk B.
1 |B., Muponos A. M., Muponos JI. A., ITasnos A. U., Yxuna A. B., Xamuna O. 9BC
M., Xumus, CII6., 2013

XamurtoBa A. U., Aatonosa JI. B., Byceiruna T. E., Ky3nernos A. M., OcHOBBI
5 opranuyeckoii xumun. OpraHuveckue IOJIMMEpPHBIE Martepuaibl, Kaszams:| http://www.iprbooksh

Kazanckuii HAIIMOHAJILHBIN HCCIIENOBATEILCKUH TeXHOJOrHueckuii| 0p.ru/61993.html
vHUBepcuTeT, 2010

3 |I'munxka H. JI., O6mas xumus, M.: Kaopyc, 2013 3BC
AbGakymoBa P. A., AxumoB JI. U., Anmpeea H. A., bamemakos M. ]I, 9BbC

4 I'onuaposa U. B., Ununk B. B., Muponos A. M., Muposnos /l. A., [TaBnoB A.
., Cysepuea O. JI., Yxuna A. B., Xanuna O. M., Axumos JI. U., Xumus, CII6.,
2008




CemepukoB U. C., T'epacumoBa E. C., ®uszuueckas XUMHUS CTPOUTEIbHBIX

5 |marepuanos, ExarepunOypr: Ypansckuii denepanbhbiii yHuBepcuter, DBC 9bC
ACB, 2015
JlonoJIHUTEILHAS JIUTEpAaTYpa
1 |Axwmetos H. C., O6mas u neoprannueckas xumus, CI16.: Jlanp, 2014 9bC
2 |Tenpdman M. U., FOctpatos B. I1., Xumus, CI16.: Jlans, 2017 9bC

Jlupua P. A., Awngpeesa JI. JI., Momouko B. A., CopaBouHuK 110
1 |mecopranmueckoit xumuu. KOHCTaHTBI HEOpraHWYeCcKHX BeriecTB, M.: Xumus, 29bC
1987

OO6yuaromuecs u3 yrciia uHBanuA0B 1 il ¢ OB3 o0ecnieunBaroTCs HeYaTHBIMU U (MK ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HeOOXOIUMBIX IS
OCBOGHUS AUCHUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DIEeKTPOHHBIN azipec pecypca
https://moodle.spbgasu.ru/course/view.p
O6mas xumus nis cryaentoB CIIGIACY hp?id=2994

lemepmarn M. U., KOctpatoB B. Il. Heopramumveckas xumwus:
VYyeOHoe nmocobue. 2-¢ u3., crep. - CI10.: M3paTenbeTBo https://e.lanbook.com/book/4030
«Jlauby, 2009. - 528 c.

http://window.edu.ru/resource/163/6516

XHUMHS B CTPOUTEIIBLCTBE 3/files/88.pdf

[erpoa XUMU S BSXKYIIUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPUAJIOB 3/files/88.pdf

AxmeroB H. C. O6mias u HeopraHuyeckass XuMus: Y 4eOHUK. — 8 - .
e u3j., crep. - CI16.: M3narensctBo «Jlans»,2014. - 752 C. hittps://e.lanbook.com/book/50684

OcHoBbl xumuu. MurepHer-yue6Huk (A. B. Manyiuios, B. N.

Pomoros, HI'Y. HoBocu6HpeK) http://www.hemi.nsu.ru/

8.3. IlepeueHb coBpeMEHHBIX TPOpECCUOHATBHBIX 0a3 TaHHBIX U MH(MOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HanmeHnoBanue ONEKTPOHHBIN ajpec pecypea

https://www.spbgasu.ru/Univer

[Neproanueckue n3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/Univer

Oo6pasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudpopmanuonnas cetb CHEMMET (Poccus) Ha cepBepe XumMudeckoro
dakynpTeta MI'Y sBIsS€TCS COBOKYIMHOCTBIO 0a3 JaHHBIX IO XUMHUHU
(oOpasoBaHue, HayKa, TEXHOJIOTHs), PACIpeleNeHHBIX Ha -cepBepax B[WWW.chem.msu.su
npejenax pocCUiCKo vacTu ceTu Internet u BKIFOYaeT OTEYECTBEHHBIE H
3apyOekHble THPOPMAIIMOHHBIE PECYPCHI IO XUMUHU

Eaudgeii  DieKTpOHHBIN ecypc €OHO-METOMUYECKON JIMTEPATYPHI
A p pecype -y A PATYPEI\\\ww.spbgasu.ru

CII6I'ACY
Poccuiickast rocyaapcTBeHHast OMOIMOTEKA WWW.rsl.ru

Hayunas 3JIEKTPOHHAs
Hayunas snexrponnas oubnuoreka eLIBRARY.RU oubmorexa L IBRARY RU
HuTepHeT-TpeHaXephl B chepe 0Opa3oBaHus http://www.i-exam. ru
Cucrema auctanimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/

DIEKTPOHHO-0MOIMOTeYHAas crcTeMa u3natenscrsa "'Jlane" https://e.lanbook.com/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJOTHH, HCHOJB3YyEMBIX MPU OCYIIECTBIEHHUH OOpPa30BaTEIBLHOIO

mpouecca IO JUCHUIUIMHE,
MPOrPaMMHOTO O0ecTieueHus

BKJIIOYAss TIEpEYCHb JIMIICH3MOHHOTO M CBOOOJHO pacipoCTPaHsSIEMOTO

Haumenosanue

Croco0 pacnpocTpaHeHuUs
(JTMIIEH3UOHHOE WIH  CBOOOHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoykThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuainbHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBejieHHs1 00 OCHAIIEHHOCTH YYEOHBIX ayJMTOPUH M MOMEIICHUH JIJIsl CAMOCTOSITEIIbHOIM pab0ThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
JUIsl CAMOCTOSITEIIbHON paboThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHUs

40. VYueOHble ayauTOPUU JJiA  MPOBEICHUS
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u
VHIMBU1yaJIbHBIX KOHCYJIbTAIIUH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTallKU

Kommnekr MYJIBTUMEAUNHOIO 000pya0BaHUs
(mepcoHabHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
MIPOEKTOP, IKpaH, ayAHO-CUCTEMa), JI0CKa, KOMIUIEKT
yueOHOW MeOenH, MOJKII0YeHHE K KOMIIbIOTEPHOU CeTH
CII6I'ACY., Bbixon B MHTEpHET

40. [TomernieHust 1y1si CAMOCTOSTEIBLHON paOOTHI

[Tomemnienue 17151 CaMOCTOATEIBHOM PaOOTHI (YUUTATBHBIH
3an Oubnuoreku, aya. 217): I11IK-23 wr., B T.4. 1 wr.- [IK
s gmin ¢ OB3  (cucremusblii  O70K, MOHHUTOD,
KJIaBUATypa, MBIIIb) C TMOAKIIOYCHHEM K CETH
«HTEepHET» U 0OecrneuyeHnueM JI0CTya B SJIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyto cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016




Meb6ens: Cronbl (mapThl), JOCKAa MeENOBas, JOCKa
MapkepHas, ctoia Jabopatopubii JID-JIOO, crox
naboparopubiii Manbiii JIO-OO, mikag BHITSKHONH €
MIO/IBOJIOM BOJIBI,

OObopynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKHUE,
yCTaHOBKA TUTPOBAJIbHASA, CEKYHIOMEp, J1a00paTOPHBIi
peoctar, kouaykrtometp Waterproof ECScan  Low,
Becbl aHamuTHyeckne GR-120, MarHWTHBIE MEIIANIKH,
Bechl naboparopueie: BJITD 2200, BJIT-1100, BJITOS-
150, meur mydensnas 3 1 CHOJI-3/11, cymmnbHBIN
mkadp NOL 24/200, pH- merp-mmwumBonsT™MeTp pH-
150MU, OapomMeTp,  TEpPMOMETP, TICUXPOMETP,
MOHOMETpUUYECKUH u3Meputenb «Craryc-2», CUéT4MK
40. VYwueOHble ayauTOpUM JUIA  TMpOBeaeHUs|a3pouHoB «Candup»

IPAKTUYECKUX 3aHATUH, nabopaTopHbIX [ XuMHUUecKass mocynaa (MpoOMpPKH, IITATHBBI, CTAKaHBI,
paboT,rpynmoBBIX u WHAUBUAYAIbHBIX |[KOOBI, OIOPETKH, MUIETKH, IITATUBBI IS MPOOUPOK),
KOHCYJIbTalUH, TEKYIIETro KOHTPOJIS U [XUMHYECKHE PEaKTUBBI.

IIPOMEKYTOUHOM aTTeCTaluu Y4eOHo-HarIsAIHbIE nocoous u IJIAKAThI:

[lepuoanueckass cucremMa XHUMHYECKHX JJIEMEHTOB
J.1.MenneneeBa, Tabmuia pacTBOPUMOCTH B BOJC
BaOXHEHIINUX cojledl u  rugpokcunoB, CreneHb
JUCCOIMAIMU KHUCIIOT ,IIEeJI0Ye U CcoJied B BOJIHBIX
pactBopax, IIpousBeneHne pacTBOPUMOCTH HEKOTOPBIX
Hekotopeix BemiectB npu 180 C, KoHcTaHThI
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXemMa BOJOPOJHOTO
anekTpona, Psan HanpspkeHus meraiioB. HopmanbHbie
(cranmapTHbIC) AJIEKTPOIHBIE MOTEHITHAIHI,
XHUMHYECKHE CBOMCTBA METAJJIOB, 3allUTa MeTajljia OT
KOppOo3uu(IIpOTEKTOpHAs), Cxema KOHTaKTHOM
KOppO3UHU METaJlIOB, Cxema KOPPO3HOHHOT'O
pa3pyLICHHS Kene3a

YueOHas ayauTopud JJIsA MMPOBCACHUA 3aHATUHN
JCKIIMOHHOIro  THIIa, KOMIIJICKT MYHBTHMGHHﬁHOFO

BaHUA i HaJILHBIN KOMIBIOT
40. VYuyeOHble ayoguTopuu  JJIS1  IIPOBEACHUS 060pyﬂ0 N ( epco 0 foTep,
o MVJIBTUMEIUNHBIA 1T KT KpaH HO-CHCTEM
JICKIIHOHHEBIX 3aHATUN yin CA POCKTOD, SKpaH, ayzlv o-cucte a),
JO0CKa, 9KpaH, KOMILIEKT yqeGHOI/I MeOenu,

noakaoueHne kK kommberotepHoit cetu  CIIOIACY,
BbIX0JI B MIHTEepHET

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 obecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA I ITOJTYUCHUA 06pa3013aH1/1${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMAaTUBHO-TIPABOBEIX JOKYMCHTOB.
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