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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJIy4YeHUE 3HAHMW MO XUMHUH, oOecreunBarolleld OCHOBY MOJArOTOBKU OakajaBpa, TOCTATOYHOM IS

peLeHus

IMPON3BOACTBCHHO-TCXHOJIOT'MYCCKUX,

HCCIICAOBATCIIbCKUX U MPOCKTHBIX 3a1a4.

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCIICCTBA, O 3aBUCUMOCTH CTPOCHUA U
CBOMCTB BEIIECTB OT IOJI0KECHUS COCTABISIONINX UX JIEMEHTOB B HepHOHquCKOﬁ
CHUCTEMC U XapaKTepa XHUMHYCSCKOH CBSI3U IIPUMCEHHUTEIILHO K 3a1a4aM XHUMHYECKOH

TEXHOJIOTHUH;

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

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 ITIOJIOXKCHHA COCTABIAIOIINX UX 3JICMCHTOB B Hepno;u/lqecxof/i 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

Ko n HaumeHoBanue

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 XWUMUH,
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

NEeSTeIbHOCTH Ha OCHOBe|mpoiiecca (sIBJEHMSI ), XUMHUUECKUX  IPOLIECCOB  MPUPOJHOTO U

UCIIOJIb30BaHUs XapakTepHOro s OOBEKTOB|MPOU3BOIACTBEHHOTO XapaKTepa.

TEOPETUYECKHUX u|npodeccnoHaIbHON yMmeer

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

€CTECTBEHHBIX U|9KCIIepUMEHTATIbHBIX MCCJIETOBaHM BEUIECTB U COSAMHEHU.

TEXHUUYECKUX HAyK, a TaKKe|ucciea0BaHun BJIa/leeT HABBIKAMU

MaTeMaTUYECKOTO0 arnrmapaTa HABbIKAMHU ONMCAHUSA OCHOBHBIX XHMHYECKUX
SIBIICHUI

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

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

NEeSTENIbHOCTH Ha OCHOBe|mpodeccHoHaIbHON chepbl[XUMUYECKMX  TPOLIECCOB  MPHUPOAHOTO U

UCIIOJIb30BaHUs ¢u3MUeCKUX  TPOIECCOB  H|IPOM3BOJICTBEHHOT'O XapaKTepa.

TEOPETUUECKHUX U|sABIECHUI B BUJIC|yMeeT

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

€CTECTBEHHBIX u|ypaBHeHus(it) OTIpEeeNATh HaIpaBIeHUS XUMHUYECKUX

TEXHUUYECKUX HAYK, a TAKKE B3aUMO/ICVCTBHUIA.

MaTeMaTUYECKOTO ammapaTa BJIa/leeT HABbIKAMU
HaBbIKAMU  I[PUMEHEHUS MaTeMaTH4YeCKOro
anmapara JJis pelIeHUus XUMUYECKUX 3a/1a4 U3
OOILIEMH)KEHEPHBIX U CHEIHATIbHBIX JUCLUUILINH
npounu3anuu;  OMBITOM  HCIIOJIb30BAHUS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
MOJIyYeHUsl U mepepadoTku uHbOpMaIUu IS
pelIeHNs] KOMIUIEKCHBIX MHKEHEPHBIX 3a71a4

OIIK-1 Cnocoben pemars(OIIK-1.5  BpiGop  6a3oBbIX|3HaeT

3a7a4l IpOo(EeCCUOHATBHOU|(PU3NYECKUX U XMMHUYECKUX|OCHOBHBIE 3aKOHbl XMMHUHU U IpEBpallleHUs

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
JIUTEPATYpPOIl.

BJIa/IeeT HABbIKAMU

HaBBIKAMH 00OOIIEHUS M aHaTu3a MOJYYeHHOU
uH(pOpMaInK; MIPUMEHEHUS OCHOBHBIX
TEOPETHYECKUX 3HAHWM IS PEIICHHs 3ajad,
BO3HUKAIOIMIUX B 001acTé mpodeccHoHaNbHOMI
JIeATeTLHOCTH.

3. Yka3anue MecTa JUCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl
Jannas gucuurmHa (Moaynb) BkiaroyeHa B biok «lucuumnmnael, mMoaynn» b1.0.12 ocHoBHOM
npodeccuoHaibHON 00pa3zoBaTenbHOM TporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHUTCS K 00s13aTE€IBHOM

qacTu yqe6Hor0 I1J1aHa.




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 Kon n HanMeHoBaHUe HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/T JTOCTHKCHHS] KOMIIETEHITUN
1 [Oxomorus VYK-8.1, OIIK-1.10

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

2 |Be3omacHOCTE KU3HENEATEIHHOCTH 8.5




4. O0beM AUCHMIUVIMHBI (MOIYJISA) B 3a4YeTHBIX €IUHHIAX C YKa3aHHeM KOJMYeCTBAa aKaJAeMH4YeCKHX
4acoB, BbIJI€JEHHbIX HA KOHTAKTHYIO pPadoTy o0y4arouuxcsl ¢ npemnojgasaresieM (Mo BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Kypc
W3 Hux yacel Ha
Bun yuebnoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1
MOATOTOBKY
KoHTakTHas padora 10 10
Jlexnmonnsie 3anstus (Jlek) 4 0 4
Jlaboparopurie 3ausTus (J1ad) 4 0 4
[pakTuueckue 3austus (Ip) 2 0 2
HNuas kouTakTHas padoTa, B TOM Yucie: 0,1 0,1

KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (IpoeKTy),
KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIada 3a4eTa,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM paOOThI 0,1 0,1
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHCYIBTAIUS TIepeT SK3aMEHOM U c/1avya

Yacbl Ha KOHTPOJIb 3,9 3,9
CamocTrositesibHas pa6ora (CP) 94 94
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs1)
qacer:| 108 108
3a4YeTHbIE eIMHUIIBI: 3 3

5. Copep:kanue AUCHUIIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOEe MO pas3jeiaM (TeMaM) € yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKHUX YaCOB 1 BUA0B YUeOHbIX 3aHATHH
5.1. TemaTnueckuii aaH JUCHUILUIUHBI (MOYJIS)

KonrakTtHas pabdora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
a
2| nexmuun 113 JIP Bcero,
Ne Paznensl UCIUININHEBL > CP JIOCTYKEHH
= gac. g
U3 HUX Ha U3 HHUX Ha U3 HHUX Ha
MpaKTH- TpaKTH- MpaKkTH- KOMIICTCHIT
BCEro YECKYIO BCETO YECKYIO BCETO YECKYIO un
HOATro- MHOATOo- TOATro-
TOBKY TOBKY TOBKY
L paszzen. Ob6ueTeopeTnuecKue
BOTIPOCHI XUMHH
OO0I11IETEOPETUYECKUE BOIPOCHI OINK-1.1,
11, [0S IEOP POCRNl 4 1 4 4 65 | 73 |OIK-14,
OIIK-1.3
2. |2 pazgen. CrieruanbHbIe
BOTIPOCHI XIMHH
OIIK-1.1,
2.1. |CrnenmansHbie BOIPOCH Xumun | 1 2 29 31 OIIK-1.4,
OIIK-1.5
3. |3 pazmen. Hast KOHTaKTHAs
pabora




OIIK-1.1,
OIIK-1.3
3.1. [KouTpoias 1 0,1 -
p ' | OIK-1.4,
OIIK-1.5
4. |4 paznen. Kontponn
OIlK-1.1,
OIIK-1.3
4.1. |dopma KOHTPOIIS 1 3,9 !
p R ¥ | OTIK-1.4,
OIIK-1.5
5.1. JIexuuu
No | HaumenoBanue paszzaena o
N HaumenoBanue u kpaTkoe coaepkaHue JEKIUn
/11 U TEMBI JIEKITUHA
CTpoeHue aToMa U CUCTEeMaTHKa XMMUYECKUX 3JIEMEHTOB
OO6miereopeTnyecKue
1 CoBpeMeHHOE MIPEICTABICHUE O CTPOCHUH aTOMa.
BOIPOCHI XUMUH o
CucreMaTHKa XUMHYECKUX 3JIIEMEHTOB 10 CBOMCTBaM.
XuUMHUECKasi CBA3b U MEXMOJIEKYJIIPHbIE B3AaUMOJICHCTBHS
OO0rmereopeTHIECKre o
1 OCHOBHBIE BUJIbI XUMHUYECKOM CBSI3H.
BOIIPOCHI XUMUU o
Biustaue tumna cBsi3u Ha CBOMCTBA BEIECTB.
5.2. IlpakTudeckue 3aHsTHs
Ne HaumenoBanue paznena
I /;1 Y TEMBbI MPAKTUIECKUX HanmMenoBanue u cofiep:kanne NPakTHUYECKUX 3aHATUN
3aHSITHU
2 CHeHI/IaHBHbIe BOIIPOCHI KOppOSI/Iﬂ METAJIJIOB. MGTOIILI 3aIUTEI OT KOPPO3HUU
XUMUHA Buael koppo3un MetaiuioB. MeTOIbl 3aIIUTHI OT KOPPO3UU

5.3. JlaboparopHbie pabOThI

HaumeHnoBanue pasaciia

Ne
g | HTEMBI 71a00paTOPHBIX HaumenoBaHue 1 cosiepxkaHue 1a00paTOpHbBIX padoT
paboT
1 O6mereopernyeckue |Knaccudukanys HEOPraHMIECKUX COETMHEHUH.
BOIPOCHI XUMUH M3yueHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHHH.
1 OGmereopernyeckue |CBOMCTBA METAIIIOB

BOIIPOCHI XUMHUHN

BsanmoelicTBre METAIIOB C BOJIOM, IIeJI0YaMU, KUCIOTaMH.

5.4. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumenoBanue pazaena o
CopneprkaHue caMOCTOSATENbHOM paboThI
I/T | JUCIUIUIMHBI U TEMBI
CtpoeHue aToMa U CUCTeMaTHKa XUMHUYECKHUX JJIEMEHTOB
OO6mmereopeTnieckme . o .
1 Pabora ¢ OCHOBHOW W JOTOJHUTENHHOW JHATEpaTypoi. BrImomHeHUE
BOIIPOCHI XUMHUH . N
noMantHux 3ananuit. [logrotoBka k 3a4éry.
XuMH4ecKas CBSI3b U MEKMOJICKYIIIPHBIC B3aUMOICHCTBHSI.
OO6mereopeTHvecKre . . .
1 PaGora ¢ OCHOBHOW W JONOTHUTENHHOW JHUTEpaTypoil. BrimomHeHue
BOIPOCKHI XUMUH . n
JOManTHUX 3ananui. [loaroToBka K 3a4€ry.
06 OcHOBHBIE 3aKOHBI U TTOHITHSI XUMUHU
eTeOpEeTHUECKUE . . .
1 m p Pabora ¢ OCHOBHOW W JIOTIOJHWTEIBHOW JIATEPATypoil. BeImomHEeHNE
BOIIPOCHI XUMHUH . N
noManrHuXx 3ananuit. [logrotoBka k 3a4éry.
Knaccudukanus HeoOpraHmuecKux COeAMHEHUN
1 O6mereoperndeckue |Odopmienne or4€ra mo naboparopHor pabore. Pabora ¢ ocHOBHON n

BOIIPOCHI XUMUHN

JIOTIOJIHUTEIIbHON  JINTepaTypoil.  BeInosiHeHMe 3alaHUMN.

[ToaroroBka K 3a4éry.

JOMaIIHUX




Ob6mereopeTHdecKre
BOHpOCBI XUMHUHN

DHEepreTuka XMMHUYECKUX PeaKIui

TemmoBeie  3ddekTsl  xuMudeckux  peaknuii. CaMonmpou3BOIBHOCTH
MPOTEKaHUsA peakiuid. TepMOIUHAMHYECKUE IMapaMeTphl XHUMHUYECKUX
nporieccoB. Pabora ¢ OCHOBHOW U JIOTIOJHUTENIBHOW JIMTEPATypOH.
Brinonnenue qomamuux 3aganui. [loaroroBka k 3a4éry.

Ob6mereopeTHdecKre
BOIIPOCHI XUMUH

XuMHuecKasi KHHETUKA U paBHOBECHE
PabGota ¢ OCHOBHOW ¥ JONOJHHUTEIBHON JMTEparTypold. BrimoiaHeHue
JoMallHuX 3agaHuil. [loaroroBka k 3a4éry.

OO6mereopeTHvecKre
BOIIPOCHI XUMUH

PacTtBOpBI M CBOMCTBa pacCTBOPOB
PabGota ¢ OCHOBHOW ¥ JOIOJHUTEIBHOM JHUTEpaTypoil. BrimomHenue
nomamrHux 3ananuil. [logroroska k 3a4éry.

OobmereopeTryueckue
BOIPOCHI XUMUHU

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
PaGota ¢ OCHOBHOH U JONOJIHUTEIBHOW JUTEpaTypoi. BrlmonHeHue
JoMalnHuX 3aganuid. [loaroroBka k 3a4é€ry.

OO0mereopeTryueckue
BOIIPOCHI XUMUHU

XuMHs METAJIIOB
Pabota ¢ OCHOBHOH U JONOJIHUTEIBHOW JUTEpAaTypoi. BrImonHeHue
JoMalHuX 3agaHui. [loaroroBka k 3a4é€ry.

Ob6mereopeTHdecKre
BOIIPOCHI XUMHUH

OCHOBBI PJIEKTPOXUMHH. ["aIbBAHUYECKHE PJIEMEHTBHI.
PaGota ¢ OCHOBHOW ¥ JOIOJHUTEIBHON JHTEpaTypoil. BrimomHeHue
noMalnHux 3aganui. [loaroroska k 3a4éry.

CrneunanbHble BOIPOCHI
XUMUU

Koppo3zus MetannoB. MeToibl 3alUThl OT KOPPO3UU
PabGota ¢ OCHOBHOW ¥ JONOJHHUTEIBHON JHTEpaTypol. BrimonaHeHue
noMalnHuX 3aganui. [loaroroska k 3a4éry.

CrneunanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHUYECKON XUMHUH U XUMHUH TTOJIMMEPOB.
PaGora ¢ OCHOBHOW U [OMOJHHUTENHHOW JHUTEpaTypod. BrimonHenue
JoMalHuX 3agaHui. [loaroroBka k 3a4é€ry.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHHN

JlucniepcHble CUCTEMBI M KOJUIOUAHBIE PACTBOPHI

[ToHsiTHE ¥ TUIIBI TUCTIEPCHBIX CUCTEM. Y CTOWUMBOCTH Aucnepcuii. CTpoeHue
munemibl. Pabora ¢ OCHOBHOW U JIONOJIHUTENBHOW JIMTEPaTypOH.
Brimosnnenue nomamuux 3aganui. [loagroroska k 3a4€ry.

CrneunanbHble BOIPOCHI
XUMUU

XHAMHYECKHUE TIPOLECCHI B BUKYIIMX CTPOUTENIBHBIX MaTepHATIax
PabGota ¢ OCHOBHOW M JONOJHUTEIBHON JMTEpaTypoil. BrinmonaHeHue
JoMalHuX 3aganui. [ToarotoBka k 3a4é€ry.




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

Y4yeOHass mporpaMMa BKIIFOUAET HE TOJBKO ayJUTOPHBIC 3aHITHS, HO YAETSeT BaXKHOE BHHUMaHUE
BHEAyIUTOPHOIN CaMOCTOSTENbHON padoTe cTyneHTa. i yCIenrtHoro OCBOCHUS TEOPETHUECKOrO MaTepuania,
npuoOpeTeHus: He0OXOAMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIIsIpHAst padoTa ¢ KOHCIIEKTOM JIeKIiH (00paboTka
TEKCTa); MOBTOpPHas pabora Haj Y4eOHbIM MaTepuanoM (ydyeOHHKA, TEPBOMCTOYHHUKA, JOMOIHUTEIBHON
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 yhnpakHeHwi; Ecimu camocTosTelnbHO He yaaercss pa3o0parbcsi B MaTepualie, HEOOXOIMMO
chopMyIUPOBATh BOIPOC ¥ 33/1aTh €ro MPEroaaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUU, KOHCYIIbTAIUH.

[IporpamMmmoil TUCUUILIMHBI NPEIYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATHUH, Ha KOTOPBIX HAETCs
OCHOBHOH CHCTEMaTH3MpPOBAHHBII MaTepHall, MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATHH, MPEANOArarouIix
3aKperyieHue U3yu4eHHOro martepuana u GopMUpOBaHHE Y 00ydaromierocs HeOOXOAUMbIX 3HAHUM, YMEHUHN U
HaBbIKOB. Kpome TOro, BaXKHbIM 3TalOM H3y4€HUS JUCLMIUIMHBI SBISIETCS CAaMOCTOATEIbHas paboTa
oOyuaromuxcsi, KOTopasi BKIIOYaeT B ce0sl M3yUeHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, TOJTOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITUSAM, IIOATOTOBKY K aTTECTAIIMOHHBIM paboTaM, MOATOTOBKY K 3au€Ty.

Jlis ycnenrHoro OCBO€HUS IUCUUIUIMHBI HEOO0XOAMMO MOCENaTh BCE 3aHATHS, T.K. JIIOOOH MPOIMycK
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 moAroroBke K NPakTUYECKUM U J1a0OPATOPHBIM 3aHATHUSM U B paMKax
CaMOCTOSITENILHOW pabOThl 1O M3YYCHUIO JAUCHUIUIMHBI OO0ydJarommmcs Heo0XoaumMo: 1) TOBTOpPUTH
3aKOHCIIEKTUPOBAHHBIA MaTepua, UCIOIb30BATh OCHOBHYIO M JIONOJHUTEIbHYIO JINTEPATYpPY; 2) BBHIIOJHUTH
[IPaKTUYECKHE 3a/laHHs B paMKax HM3y4yaeMoW TeMbl; 3) O3HAKOMHUTHCS C METOJMYECKMMH YyKa3aHUSMU K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHouHble MaTepHabl AJsl NPOBEAEeHNUs] TEKYIIero KOHTPOJIA YCIeBAeMOCTH U NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POILIECCE OCBOCHUS AUCIMITIINHBI

Kon u HanMeHOBaHMe
Ne KoHnTponupyemsle paziensl AMCIUITINHBI . Bun ouenounoro
MHMKAaTOpa KOHTPOJIUPYEMOH

n/m (Momys) KOMITETEHLIIH CpencTBa

YCTHBIM  OnpoOC, TECTHI,

1 |OO6mereopeTrdeckue BOMIPOCH XUMHHI OIIK-1.1, OIIK-1.4, OIIK-1.3
peleHue 3aaa4

YCTHBIA OIPOC, pelIeHue

2 |CrnenuanbHbIe BOIIPOCH XUMUU OIIK-1.1, OIIK-1.4, OIIK-1.5
3a7a4, TECThI.

3 |Konrpomn OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIil onpoc, perieHue

OIIK-1.5 3aJ1a4, TeCThI
4 o OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIi ompoc, perieHue
OpMa KOHTpOIIA OIIK-1.5 3a7a4, TECTEL.

7.2. TunoBbIe KOHTPOJBHBIC 3aJJaHUS U UHBIE MAaTEPHAIBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBbIE
JUIS OLICHKH 3HAHWUW, YMEHUH 1 HABBIKOB U (MJIH) OIBITa TPO(ECCUOHATBFHON AEITeTbHOCTH, XapaKTePU3YIOITIX
3Tanbl POPMUPOBAHUS KOMITETCHITHI B TIPOIIECCE OCBOCHUS JUCITUTITMHBI

[Tomryuenue 3auéra 1Mo TUCIUILUIMHE MPEANOoaraeT BHIOIHEHUE IBYX TaOOpaTOPHBIX paboTa U OJTHOM
KOHTPOJIbHOW pabOTHI 32 CEMECTp /I TPOBEPKH CHOPMHUPOBAHHOCTH MHIUKATOPOB JOCTHKEHUSI KOMITETCHITHI
OlIK1.1,1.3,1.4.,1.5

Kontponbnast pabora BkiIro4aeT B ceOs TEMBI: KJIACChl HEOPTaHMYECKUX BEIIECTB, SKBUBAJICHT,
KMHETHUKAa XMMHYECKUX PEaKIUi, XUMUYECKOE PAaBHOBECHE, KOHIEHTpAIUsl PAaCTBOPOB, JEKTPOIUTHYECKAS
U CCOTIMAITs BemecTB, pH pacTBOpoB, HOHHO-OOMEHHBIEC PEAKIINH, TUIAPOIN3 COJICH,




KOMILJICKCHBIE COCMHEHUS, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, TralbBAaHUYECKUI AIIEMEHT,
KOppO3Hsl, AJIEKTPOJIU3 PACTBOPOB, XECTKOCTh BOJbI, M3MEHEHHE TEeMIepaTyphl KHUIEHHS M 3aMep3aHusd
pacTBOpOB.

Bapuant 3amanwnii 1 KoHTponabHO# paboThI

1 Tlo dopmynam nHanmcath HasBanus BemiecTB: a) 120, 6) Cr(OH)2, B) Fe(NO3)2, r) BaHPO4; mno
Ha3BaHUIO HamucaTh (OPMYJBI BEHIECTB: a) OKcua Oapws, 0) (GTopoBOmOpONHAsS KHCIOTA, B) Cyinbdar
rupokcokanplusa. K KakoMy Kiiaccy OTHOCHUTCS KaXJ0€ BEIIECTBO (OKCH[, OCHOBaHME, KHUCJIOTA, CPEAHsI,
KHCTIasi, OCHOBHAS COJIb)?

2 Ilpu BOCCTaHOBIIEHMH BOAOPOAOM OKCHJa HEKOTOPOro MeTajuia Maccoit 2,69 r oOpa3oBanack Boja
Maccoit 0,609 r. BeIuucauTh 5KBUBAJICHTHYIO MacCy MeTala.

3 Haiitu Mmaccy MeTaHa, IpH MOJHOM CTOPaHUU KOTOPOTo (C 00pa3oBaHUEM KHUIKOH BOIBI) BBIIEIACTCS
termnora gocratounas s HarpeBanus 100 r Boxbl oT 20 1o 30C. MoJbHYIO TEIIOEMKOCTb BOJIbI MPUHSTH
paBHoii 75,3 Jx/(MonbK).

4 HanmcaTh BeIpaKEHHUE 3aKOHA JICUCTBUS Macc JUIs cleayromumx peakiui: a) 2H2(r) +O2(r) =2H20(r);
6) CO2(r)+C(x) =2CO(r); B) N2(r) +O2(T) =2NO(1); ) Fe203(x) +3H2(r) =2Fe(x) +3H20(T).

5 Hamucatp BeIpakeHHE KOHCTAHThI paBHOBECHs is ciieayronux cucreM: a) CO(r) +H20(r) =CO2(r)
+H2(1); 6) 3Fe(x) +4H20(r) =Fe304(k) +4H2(r).

6 20% BoaubIi pactBop comepkut CASO4. ITnotHocTh pacTBopa 1,22 r/CM3. BBIYHUCINTD MOJIBHYIO
nomo (%) BemiecTBa B pacTBOPE, a TAKKE MOJSPHYIO KOHIICHTPAILIMIO, SKBUBAJEHTHYIO KOHIEHTPALUIO U
MOJISITILHOCTD PacTBOpA.

7 Hanmmcath ypaBHEHHS auccormanuu cieayromux coenunenuii: H3PO4, RbOH, (NH4)2CO3, KHS.
J11 c1a0bIX AJIEKTPOIMTOB MPUBECTH BBIPAKEHUS KOHCTAHT IMCCOLIMALINY.

8 Onpenemuth pH pactBopa, o0bemom 100 My, B koTopom coaepkutcs 0,063 r a30THON KHUCIOTHI.

9 CocraBUTh MOJEKYJISPHBIE W HOHHO-MOJEKYJSPHBIE YPaBHEHHsI pPEaKlMii, MPOTEKAIOIIUX MpU
CMEUICHUH PAcTBOPOB: CEPHOM KHCIOTHI M THIPOKCHAA KaJUsl; THAPOKCHUAA MAarHUs M COJSTHOH KHCIOTHI;
THJIPOKCH/IA IUHKA U U30BITKA THIPOKCH/Ia HATPUSI.

10 CoctaBuTh  MOJEKYJSIPHBIE W  HOHHO-MOJICKYJIIDHBIE  yYpaBHEHHUs  THUIPOJU3a  CoJied
K2C03, Cr2S3, Zn(N03)2,NaCl. Kakoe 3nauenne pH (>7<) UMEIOT pacTBOPHI 3TUX COJICH?

11 Hanmucatp KOOpIMHAIIMOHHYIO (OPMYITYy KOMIUIEKCHOTO COCIUHEHUs: auimanoaprentat (1) kamus.
HasBate kommiekcubie coequnenus: K2[Pt(OH)5CI], [Zn(NH3)4]SO4. Yka3aTh KOOpIMHAIIMOHHOE YHCIIO
LEHTPAJIBHOIO0 aToMa B KaKJOM ciydyae. JIJig mocieqHero coeIMHEeH s IPUBECTH YPAaBHEHUS AMCCOLUAINY U
BBIp2KEHNE KOHCTAHTHI HECTOUKOCTH.

12 PacctaBuTh KO3(pQHUIMEHTHI B YpaBHEHUSIX PEAKIUI METOAOM AJIEKTpPOHHOro OanaHca. CocTaBUTH
3JIEKTPOHHBIE ypaBHEeHMA. 711 KaXJI0M peakluu yka3aTb, KaAKO€ BEIIECTBO SIBJIETCS OKMCIMTEIEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKOE BEILIECTBO OKUCISIETCS, KAKOE BOCCTAHABJINBAETCS.

a) H202 +KMnO4+H2S04 =MnS04 +02+K2S504+H20;

6) HNO3 (konm) +P =H3P0O4 +NO2 +H20;

B) Au +HNO3 +HCI =H[AuCI4] +NO +H20.

13 Hamucarp ypaBHEHHsI peaKUWi, IPH MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH MpeBparmeHus: Mg -
Mg(NO3)2 - Mg(OH)2 - MgS04 - MgClI2

14 TanbBaHWYECKUN SJIEMEHT COCTOUT U3 Me/iH, morpykeHHoi B 1 M CuSO4 1 BoJIOpOTHOTO 3JIEKTpoaa
¢ pH=3. CocraBuTh cxeMmy, HamucaTb ypaBHEHMs 3JIEKTPOJHBIX MporieccoB. COCTaBUTh CXEMY 3JIEMEHTa
Berauciuth DJIC anemenra. (Eo (Cu2+/Cu) = +0,34 B)

15 JKenesHoe u3aenue MOKpbUTH CBUHLIOM. Kakoe 3To mokpeITHe — aHogHOE MK KaToaHoe? COCTaBUTh
AJIEKTPOHHBIC YPABHEHHS AHOHOTO M KaTOTHOTO TIPOIIECCOB KOPPO3UH MPH HAPYIICHUH MTOKPBITHS BO BIAYKHOM
BO3JIyXe U B COJIsIHOM Kucnote. KakoB cocraB nmpoaykToB koppo3uu? (10 (Fe2+/Fe) = (10,44 B, [Jo (Pb2+/Pb) =
-0,13 B.

16 Kakas macca Meau BbIACIMTCS Ha Katoe npu aekrpoiause CuSO4 B teuenue 1 4 npu cuiie Toka 4
A? CocTaBUTb 3JEKTPOHHBIE YPABHEHUS IIPOLIECCOB, MPOUCXOSAIINX Ha 3JIEKTPoAax (3JIEKTPOIbl HHEPTHBIE).

17 CxosbKO IrpaMMOB COJIbI HY>KHO TPUOABUTh K 5 M3 BOJIBI, YTOOBI YCTPAHUTD KECTKOCTb, PaBHYIO 2,5
MDOKB/N?

18 Ilpn kakoi temneparype 3amep3aeT 10 % pactBop Mmermnosoro cnupra CH30OH B Bogme?
Kpunockonuueckas koHCTaHTa BoabI 1,86



7.3. Cucrema OLEHHMBAHUS Pe3yJIbTaTOB OOYYEHHs IO JUCHUIUIMHE (MOIYJIO) MPH HPOBEIECHUH TEKYILEro

KOHTPOJIS] YCIIEBAEMOCTH

OreHKa «OTIIMYHOY»
(3auTeHo)

3HAHUS:

- CUCTeMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3JieaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIIMM 3a IIPEIEIIb
y4eOHOU MTPOrpaMMBbl;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM M JJONIOJHUTEIbHOM JINTEPATYpHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHICTIIIUAX U HAMIPABICHHUSX JUCIUILITHBI
U J1aBaThb UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyUHbIEe JOCTHKEHHS IPYTruX
JTUCLUTUTAH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIICHHBIX B pabo4eil mporpamMme
KOMIICTECHIUII;

- BJIaJICeT HAaBBIKAMH CAMOCTOSITEIILHO U TBOPUYECKH PEIIATh CIOKHBIE MTPOOIIEMBI
HECTaHJApPTHbIE CUTYAINH;

- IPUMEHSET TEOPETUIECKUE 3HAHUS I BEIOOpA METOTUKHM BBITOTHEHHUS
3aJIaHUl;

- TPaMOTHO 00OOCHOBBIBAET X0/l pEIICHUS 3a/1a4;

- 6e3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM JUCLUIUIMHBL, yMEHHE €ro

3 PEKTUBHO UCIIOJIH30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHITUSAX, AaKTUBHO y4acTBYET B

v v
TNAUOIIADI IV AACYAFrTATIIAY  DIICAL U VNADAIIL UL TYNALT UOTTATITAIIAG RO IO

OrneHka «XopoIo»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO MOJHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUSI 110 IUCLUILINHE;

- YCBOGHHE OCHOBHOM U JJOTIOJIHUTEIBHOMN JIUTEPATYPbI, PEKOMEHI0BAaHHON
paboyeil mporpaMMoi o JUCHUILIMHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIEHIUAX U HAIIPABIECHUSIX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- MCIIOJIb3YeT HAYYHYIO0 TEPMHUHOJIOTHIO, JIMHIBUCTUUECKU U JIOTHUECKH IPABUIIBHO
u3jaraeT OTBETHI HA BOIIPOCHI, YMEET JejaTh 000CHOBAaHHbIE BHIBOIBI;

- BJIaJICET UHCTPYMEHTapUEM 0 JUCIUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQPeCcCHOHANbHBIX 3a1a4

HaBBIKU:

- CaMOCTOsATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUAX, YIaCTHE B IPYIIOBBIX
00CYXJE€HUSX, BBICOKHI YpOBEHb KYJIbTYpPbl HCTIOJHEHUS 3a/laHUM;

- CpPeJIHUI ypOBEHb C(POPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIICTCHIIN;

- 6e3 3aTpyIHEHUI BBHIOUpPACT CTAaHIAPTHYIO METOUKY BBINOJIHEHUS 3a/1aHU;

- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI




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 JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

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

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 33/1a4U
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINI;

- 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, PEKOMEH/IOBAaHHBIX paboUeil MporpaMmoit 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He00X0AUMbIE JJIl OLEHKU 3HaHWW, YMEHMH U HABBIKOB U (WIK) OmbITa MPOodhecCuOHATBLHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

1. Knaccugukanus HEOpraHMYeCKMX COEAMHEHHH (OKCH[bI, KUCIIOTHI, OCHOBaHMS, COJHM CpEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUs, OCHOBHBIE XUMHUECKHUE CBOICTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHUE, PU3MUECKUI CMBICI.
. Hpunnun IMaymu. [pasuno Xynna. [IpaBuno KineukoBckoro. CTpoeHue 37€KTPOHHBIX 000JI04€K

[99)

aTOMOB.
. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna JI. 1. Menneneena.

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

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMmuiekcHble COeIMHEHMS: CTPOEHUE, [TOJIyUEHNE, HOMEHKJIIATYpa.

. CkopocTh XUMHUECKUX peakinii. OCHOBHbIE (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh PEAKIIUM.

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

10. TemmnepaTtypa kak (akTOp KHHETMKM XMMHUYECKHUX pEaKIMii: BO3JEHCTBUE TeMIepaTyphl Ha
ckopocTh peakuuu, IlpaBuno Baut-T'odda, ypasHenne Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HA MEXAHU3M PEaKIINH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alUCh KOHCTAHTY PaBHOBECHS B 001IEM
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suze. [lpunnun Jle Hlatense. BnusHue temmneparypsl, NaBJICHUS U KOHLICHTPALMM BEIIECTB HA CMEILCHUE
paBHOBECHS.

12. Cioco0Osl BeIpasKeHHsI KOHIICHTPALUU PaCTBOPOB: Ha3BaHUs, (POPMYIIbI, €TMHUIIBI U3MEPEHHSL.

13. Dnexrponutrueckas aucconuanus. CunbHbIC W caOble JIEKTPOIUTHI: ONMpeaeiieHue, TPUMEPHI.
Crenenp u KOHCTaHTa aucconuanuu. CMelleHne XMMHUYECKOTO PaBHOBECUS IPU JUCCOLMALUU (BIHUSIHHE
TEeMIIepaTypbl, 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. KecTtkocTh BOJBI, €€ BUABI, CIOCOOBI YCTPaHEHHUS.

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

17. O6mue puzndeckne U XUMUIECKUE CBOMCTBA METAJNIOB (B3aUMOICHCTBHE K HEMETAIIIAMH, BOJIOM,
kuciotamu, kuciotamu-okucautesimu: HNO3 paz6, HNO3 konm, H2SO4 koHIT). DIEKTPOXUMUYECKAN PsiT
HaIpPsDKEHUS METAJIJIOB.

18. 'anpBaHWYECKUH AEMEHT: MPUHIUI PabOThl, MPOLIECCHl HAa KaTo/ie, IPOLECChl Ha aHOJE, OTIUYNE
OT JIeKTpoJin3a. YpaBHeHrne HepHeTa — BbIuncieHre NoTeHnuana uis a1ekTpoaa. CTanaapTHBINA JIEKTPOIHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

19. DnexTposu3: onpeaesneHune, OTIMUNE OT TAIbBAHUYECKOTO AJIEMEHTA. DIJIEKTPOJIU3 BObI, COJIEH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajesi.

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
CTPOUTEIBHBIE MAaTEPUAIIBI - TPOLIECCHI ITPU UX MOJTYYEHUU U TBEPACHUMU.

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

7.4.2. IlpakTryeckue 3ajaHus 1J1s IPOBEICHHs TPOMEKYTOUHOM aTTecTaluy 00yJaroIuxcst

1. HarucaTp ypaBHEHHE XMMUYECKON PEaKIuy, pacCTaBUTh KO3 PHUIINEHTHI.

2. PaccuuTtath BBIXOJ NPOLYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuurath TemnoBoi 3p(HeKT XUMUUECKON PEaKIIUH.

4. PaccunTaTh U3MEHEHUE CKOPOCTH XMMHYECKOH peakuuy Mpu U3MEHEHHWU KOHIIEHTPALMU BEIECTB
WM TEMIIEpaTyphl.

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

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Harncats ypaBHEHHE THAPOIN3A COJIH.

8. CocTaBUTH CXEMY TalIbBAHUYECKOTO JIEMEHTA, paccuuTars JJ[C 3Toro anemeHra.

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. CocTaBUTh CXEMY 3JIEKTPOXUMUYECKONH KOPPO3UU METAJLIOB.

[IpakTHueckue 3amaHus Uil MPOMEKYTOYHOM aTTecTanuu pasMmemieHsl no aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/page/view.php?id=79069)

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (TpoeKTa) (MIPU HATUUNHN)
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Meroandeckue MaTepualbl, ONpeaeisionne Npoueayphl OLICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB U (MJIN)
OTIbITa MPO(PECCUOHANBHOM IEATEIbHOCTH, XapaKTepU3YIOILIUE 3Tanbl (OPMUPOBAHUS KOMIETEHUINN

KoHTponb ypoBHSI yCBOEGHHBIX 3HAHUM, OCBOCHHBIX YMEHHI U MPUOOPETEHHBIX HABBIKOB (BJIAaJIEHUH )
OCYILIECTBIISETCS B paMKaX TEKYIIETO U IPOMEXYTOUHOTO KOHTPOJIS B COOTBETCTBUH ¢ [o10%keHneM 0 TekyIieM
KOHTPOJIE U TPOMEKYyTOUHOM aTTecTaruu odydaromniuxcs B CIIOIACY.

Texymuii KOHTPOJb OCBOEHMS KOMIIETEHUMH 10 JIUCUUIUIMHE [POBOJUTCS IPH H3YYEHHH
TEOPETUYECKOr0 MaTepHaia, BBIOJHEHWU 3aJaHUNl Ha TMPAKTUYECKUX 3aHATHUSIX, C/ade OTYETOB IIO0
na0opaTOpHBIM paboTaM, BHIOJTHEHUN MHIUBUAYAIbHBIX 3a/IlaHUH B ()OpME KOHTPOJIHON pabOThI, pacueTHO-



rpadudeckoil paboTsl. TekymemMy KOHTPOJIO MOIJICKHUT IOCEHIAeMOCTh CTYJICHTAaMH ayAMTOPHBIX
3aHATHUI 1 paboTa Ha 3aHATHSX.

WTOroBoif OLIEHKOW OCBOEHHUS JMCLUUIUIMHAPHBIX KOMIETEHIMH (pe3yiabTaroB OOydeHHs 1O
IUCLUIUIMHE XUMMs) SABISETCA NPOMEXYTOYHas arrecrauuss B (opMme 3auéra, NMpOBOAMMAs C YYETOM

PE3yIIbTaTOB TEKYIIETO KOHTPOJISA B CEMECTPE.

7.6. Kpurepuu onjeHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUHU MPOMEKYTOYHON aTTecTalluu

YPpOBEeHb OCBOCHHUS M OIICHKA

Ornenka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBICTBOPUTENbH | OLEHKA «XOPOIIO» OrneHka «OTINYHO»
HO» o»
«HE 3a4TCHO» «3a4TCHOY
VYpoBeHb 0CBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOECHHUS
KOMIIETEHIIUHU KOMIIETEHIIMHU KOMITETEHIIUH KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI.
Kommereniun He Kommerenun Kommerenun Kommerennun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3uanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHHS OOIIMpPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHEIE,

Kpurepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCAT BCECTOPOHHHUE. Y MEHHUS
OLICHUBAHMUS (bparMeHTapHbI U PENPONYKTUBHBIA |yCIIEHNIHO IPUMEHSOTCS
HOCSIT XapakTep, K PELICHUIO KaK
PEeNpOLYKTUBHBIN IIPUMEHSIOTCS K TUIIOBBIX, TaK U
XapakTep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JemoHCcTpHpyeTcs 3aJlaHUN. TBOPYECKHUX 3aIaHUMH.
HU3KUNA YPOBEHb JemMoHcTpupyercs JlemoHCTpUpYETCs
CaMOCTOSTEIIBHOCTH JIOCTATOYHBIN BBICOKHI YPOBEHb
MPaKTUYECKOTO YPOBEHb CaMOCTOSITEJIbHOCTH,
HaBBIKA. CaMOCTOATEJIBHOCTH | BBICOKAs aJallTUBHOCTh
YCTOWUYUBOIO MIPAaKTUYECKOr0 HaBbIKa
MIPAKTHYECKOTO

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 OOBSICHATB 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 coJiepKaTelbHbIE,
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 OOyuaromuiics 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 HEKOPPEKTHBIE| 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.

OneHka 1o JAMCHMIUIMHE 3aBUCUT OT YPOBHS C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH, 3aKPEIUICHHBIX 32
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIH CpelHee apu(MeTHIecKoe HaXOAUTCS B MHTEpBase
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 1o 3,4.

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

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOMW U AOMOJIHUTENBHOM JIUTEPATYpPbl, HEOOXOIUMOM /1711 OCBOCHUS TUCUUIIIMHBI (MOYJIs1)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne
/o

ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
y4e0HO-METOIUYECKON JTUTEePaTyPhl

OcHoBHAasl JJuTEpaTYpa

Axumos JI. U., Auapeesa H. A., bansmakos M. ., ['onuaposa U. B., Unuuk B. 9BbC
1 |B., Muponos A. M., Muponos /I. A., ITasnos A. W., Yxuna A. B., Xamuna O.
M., Xumus, CII6., 2013
2 |I'munka H. JI., O6mas xumus, M.: Kaopyc, 2013 9BC
CemepuxkoB U. C., I'epacumoBa E. C., ®usnueckass XUMHUSI CTPOUTEIbHBIX 9bC

3 |marepuanoB, ExarepunOypr: Ypanbckuii demepanbHbliii yHuBepcuter, DBC
ACB, 2015

JlomoJHUTENbLHAA JIUTEPATYPA

XamutoBa A. U., Autonosa JI. B., bByceiruna T. E., Ky3nernos A. M., OcHOBbI

oprannyeckod xumuu. OpraHudyeckue NOJUMEpHble MaTepuainbl, Ka3zaHb:
Kazanckwnit HaITMOHAJILHBIH HCCIEIOBATEIILCKUH TEXHOJOTHUECKUHI
yauBepcuret, 2010

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




AobakymoBa P. A., Akumos JI. U., Auapeesa H. A., banemakos M. 1., 'onuapoBa IBC

2 |W. B., Uauuk B. B., Muponos A. M., Muponos /1. A., [Tasios A. 1., CyBepHeBa
0. 1., Yxuna A. B., Xanmuna O. M., Akumos JI. U., Xumus, CII6., 2008

3 |Axmeros H. C., O6mas u Heopranndeckas xumus, CI16.: Jlans, 2014 9BC

4 |I'enpdpman M. U., FOctparos B. I1., Xumus, CI16.: Jlans, 2017 9bC

Junun P. A., AngpeeBa JI. JI., Momouko B. A., ChopaBoyHUK 110

1 |ueopranuueckoit xumuu. KoHCTaHTHI HEOpraHWYeCKUX BemiecTB, M.: Xumus, SbC
1987

OO6yuaromuecs u3 yrciia UHBanuA0B 1 il ¢ OB3 o0ecnieunBarOTCs eYaTHBIMU U (MK ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJalTUPOBAHHBIX K OTPAHUYCHHUSAM UX 3[JOPOBbSL.

8.2. Ilepedenp pecypcoB MH(OPMALIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «VHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCHMIIMHBI (MOTYJIs)

HanmenoBanue pecypca cetu «VHTEpHET» DNEeKTPOHHBIN ajpec pecypca
https://moodle.spbgasu.ru/course/view.p
Oo6mas xumus s cryaeatoB CIIGIACY hp2id=2994

I'enepman M. U., KOctpatoB B. II. Heopranmueckas xumusi:
VYuebHoe nocobue. 2-e u3j., crep. - CI16.: U3narenscTBo https://e.lanbook.com/book/4030
«JIaubpy, 2009. - 528 c.

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

XuMus B CTPOUTCIIBbCTBC

[TerpoBa XMUMU A BAXYILUX CTPOUTEJIbHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxmeroB H. C. O6mas u HeopraHudeckasi XuMusi: YueOHuK. — 8 - )
e u3., crep. - CII6.: M3parenscTBo «Jlanb»,2014. - 752 C. https:/fe.lanbook.com/book/50684

OOrrass  XuMHsl Ui CTYJICHTOB OYHO-3a09HOTO W 3ao4Horo|https://moodle.spbgasu.ru/course/view.p

OTJIeJICHUS hp?id=3157
8.3. Ilepeuennb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaunmenoBanwue DNeKTpPOHHBIN ajpec pecypca

https://www.spbgasu.ru/Univer

[eproanueckue nzganus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/
https://www.spbgasu.ru/Univer

OopasoBarenbhble nHTEpHET-pecypebl CITGIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudpopmammonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUECKOTO
dakynprera MI'Y sBisieTCsl COBOKYNHOCTBIO 0a3 JaHHBIX 10 XHMHUHU
(oOpasoBanue, HayKa, TEXHOJIOTHs), PACIpPENEIeHHBIX Ha -cepBepax B|WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BkitoyaeT OTE€UYEeCTBEHHbBIE U
3apyOexHble HHOOPMAITMOHHBIC PECYDCHI 110 XUMHUH

Enudgeii  dieKTpOHHBIN ecypc €0OHO-METOMUYECKON JIUTEPATYPHI
A p pecype -y A PATYPEI\\\ww.spbgasu.ru

CII6IrACY
Poccuiickast rocyiapcTBeHHasi OMOIHOTEKa WWW.ISl.ru

Hayunas 3JIEKTPOHHAs
Hayunas snexrponnas oubnuoreka eLIBRARY.RU 6ubmiorexa eLIBRARY RU
HHTepHeT-TpeHaKephl B chepe 00pa3oBaHus http://www.i-exam. ru
Cucrema aucranimonnoro ooydenust CII6GIACY Moodle https://moodle.spbgasu.ru/

DJIeKTPOHHO-0MOIMOTe HAasI cUcTeMa u3aaTesbeTa "Jlanp" https://e.lanbook.com/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO
mpouecca IO JUCHUUIUIMHE, BKJIOYas MEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaCIpOCTPaHSIEMOro
MPOrPaMMHOTO 0OecreueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTMIIEH3UOHHOE WIH  CBOOOHO
pacrnpocTpaHsieMoe)

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

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroop Ne
Microsoft Office 2016 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 OCHAIEHHOCTH YYEOHBIX ayJIMTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HanMeHnoBanue yaeOHBIX ayqUTOPHH 1 momerieHnii| OCHAIIEHHOCTh 000PYIOBAHUEM U TEXHHUYECKUMU

JUTSI CAMOCTOSITEIILHOM pabOThI cpelncTBaMu O0yueHUs
Kommnekt MYIbTUMETUINHOTO 000pya0BaHUSA
40. VYueOHble ayauTOPUU JJiA  MPOBEICHUS . Y A pyA o
o (mepcoHaIbHBII KOMITBIOTED, MYJIbTUMEIUHHBIN
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u

IPOEKTOp, JKPaH, ayquO-CUCTEMA), J0CKA, KOMIUIEKT
yueOHOW MeOemnH, NOAKIIOYEHHE K KOMIIbIOTEPHOU CeTH
CII6I'ACY., Bbixon B MHTEpHET

VHIUBUIYAIbHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJIS U MPOMEKYTOUHOM aTTECTallKU

[Tomerienue Ju1st CaMOCTOSATENBHOM PaOOThI (YUUTATIBHBIN
3an Oubnuoreku, aya. 217): I11IK-23 wr., B T.4. 1 wrt.- [IK
s gu ¢ OB3  (cucteMHblif 070K, MOHMTOP,
40. ITomenieHus 1751 CaMOCTOSITEILHOM paboThI KJIaBUaTypa, MbIlb) C TOAKIOYEHUEM K CETH
«MIHTepHEeT» M 00ecrieueHueM JJOCTYyIa B 3JIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyto cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

YueOHas ayauTopus AJIA IMPOBCACHU A 3aHATHI
JCKIIMOHHOIro THIIa, KOMIIJICKT MyanHMGI[HfIHOFO

BaHMS n HaJIbHBIH KOMITBIOT
40. VYyeOHBlEe ayIUTOPUM [UIA  HPOBEICHHS oopyzo o . (nepco OMIILIOTED,
o MYJIBTUMEIUHHBIA  TPOCKT KpaH HNO-CHUCTEM
JIEKIIMOHHBIX 3aHATHIH ¥ e POCKTOP, SKpaH, ayIno-chcTe a),
J0CKa,  JKpaH, KOMIUIEKT  ydeOHOH  meOein,

noakmoueHue Kk kommbtotepHoit cetu CIIOIACY,
BbIX0J1 B MHTEpHET

I[J'IH WHBAJIWJI0B U JIUIT C OB3 obecneunBaroTCs CIICHHUAJIIBHBIC YCIIOBUSA JIA TOJTYUCHUS 06pa303aH1/151 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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