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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,

HCCIICAOBATCIIbCKUX U MPOCKTHBIX 3a1a4.

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/If/i O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUS 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, KHHCTUYCCKOTIO U TCPMOJUHAMHUYCCKOI'O MMOAXOJ0B K OITMCAHWUIO 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

3aBUCHUMOCTH OT ITIOJIOXKCHHA COCTABIAIOIINX MX 3JICMCHTOB B Hepnozmqecxoﬁ CHUCTEMC,
4. COBpPEMECHHBIX TeHI[eHI_[I/Iﬁ Pa3sBUTHA HeopraHquCKoﬁ XUMHHU U HEOPTaHUYCCKOI'O

MaTepHaIOBEICHHS.

2. IlepeyeHb MIAHMpPYeMbIX Pe3yJbTATOB O00y4YeHHsI MO JAUCHMIUIMHE (MOJYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kona n Haumenosanue
KOMIIETEHIINU

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTH)KEHUS
KOMIIETEHIIUHA

[Inanupyemsble pe3yabTaThl 00y4eHUs 1O
JMCLMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemarb
3amaun  npodeccruoHanbHON
JESTEeIbHOCTH Ha OCHOBE

UCIIOJIB30BaHUA

TCOPECTUYCCKHUX n
MPAKTUYCCKUX OCHOB
CCTCCTBCHHBIX u

TEXHUYCCKUX HAYK, a TaK¥XKC
MaTEMaTUYCCKOT O aIlrapara

OIIK-1.1 Brrsisnenue u
Kkinaccupukanus (QU3NIECKUX U
XUMHUYECKUX IPOLIECCOB,

OpOTEKaIUX Ha  OOBEKTe
npodeccruoHaNbHON
JeSITeTbHOCTH

3HaeT
XUMHUYECKYIO TEPMUHOJIOTHIO, CBOMCTBA
XMMHYECKHX DJIEMEHTOB M HMX COEIUHEHHH,
COCTaBJISIOIIUAX OCHOBY CTPOUTEIIbHBIX
MatepuaioB. ECTECTBEHHOHAYYHYIO CYIIHOCTh
rpo0Oem, BO3HHUKAIOIIUX B xoJie
npohecCuoHaNbHOM AeSITETbHOCTH

OCHOBHBIC XMMHUYECKHE ABJICHUA, 3aKOHBI H
TEOPUHU KJIACCHUYECKON M COBPEMEHHON XMMHH,
OCHOBHBIC ITIOJIOKCHHA H paC'-IeTHBIG METOAbI
€CTECTBEHHO-HAYYHBIX JUCHUIUINH, Ha KOTOPBIX

Oasupyercsi wu3ydeHue MnpodecCHOHATBHBIX
JTUCHUTIINH

yMmeer

BBISIBIISITh  €CTECTBEHHO-HAYYHYIO CYUIHOCTb
rpo0Oem, XapaKTEePHBIX TUTSt JAHHOM

npohecCuoHaNbHOM AeSITETbHOCTH

MPUMEHSTH NMOJYYCHHBIE 3HAHUS 110 XUMUHU [TPU
W3Y4YEHUU [JPYIrUX JUCLUIUIMH, BbIABIATH
KOHKPETHOE€  XMUMHYECKOE  COAEpKaHuE B
NPUKJIAAHBIX  33a7adyax  MpodeCCHOHaTbHON
eATeIILHOCTH

BJIaJieeT HABbIKAMM

nHpopManued O Ha3HAYCHWH U 00JIaCTAX
MIPUMEHEHHUSI OCHOBHBIX XMMUYECKUX BELLIECTB U
UX COeTUHEHUH.




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.

TEOPETUYECKHUX 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 HABBIKAMHU

MaTeMaTHUYEeCKOro anmnapara HaBbIKAMU OINMCAHHUSI OCHOBHBIX XMMHYECKHX
SIBIICHUI

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

3amaun  MpogeccCHOHaTBbHON |0a30BbIX 11t [oOmTHe 3aKOHOMEPHOCTH IPOTEKAHUS

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

UCIIOJIb30BaHUs ¢u3MUeCKUX  TPOLECCOB  H|IPOHM3BOJICTBEHHOTO XapaKTepa.

TEOPETUYECKHUX U|sBIEHUI B BUJIC|yMeeT

IIPAKTUYECKUX OCHOB[MaTeMaTH4eCKOro(1x) pemiatb  3aJadd  NpEeIMETHOH  obracrw,

€CTECTBEHHBIX u|ypaBHeHus(i1) OIpeNeNsTh HarpaBJICHUS XUMHUYECKHX

TEXHUYECKUX HAYK, a TAKKE B3aUMOJICUCTBUM.

MaTeMaTHYEeCKOro amnmnapara BJIa/leeT HABbIKAMU
HaBbIKAMU  [PUMEHEHUS MaTeMaTH4YeCKOro
anmapara i pelleHUs XUMHYECKHX 3aJad u3
OOILIEMH)KEHEPHBIX U CHEIHAIbHBIX JUCIUILINH
npodwIn3aluy;  ONBITOM  HCIIOJIb30BaHMS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
HOJydeHUs: U nepepaboTku MH(OpManuu ams
pelIeHNs] KOMIUIEKCHBIX MHKEHEPHBIX 3a71au

OIIK-1 Cnocoben pemats|OIIK-1.5  Bpibop  06a30BbIX|3HaeT

3a1aun Mpo¢ecCUOHANBHON|DU3NYECKMX Y XUMMUYECKUX|OCHOBHBIE 3aKOHbI XMMUU U IpEBpaIleHUs

NESATEIbHOCTH HAa OCHOBE|3aKOHOB Ui PpELIeHMs] 3aJ1ay|BEIlecTB, METO/Ibl aHAIN3a XUMUYECKUX CUCTEM

MCIIOJIb30BaHUs npodeccuoHaIbHON €CTECTBEHHO-HAyYHYI0 CYLIHOCTb MpoOieMm,

TEOPETUUECKHUX U|IesTeNbHOCTH BO3HUKAIOIIYIO B npodeccuoHanbHOM

MIPAKTUYECKHUX OCHOB JESTEIIBHOCTH.

€CTECTBEHHBIX " ymeer

TCXHUYCCKHUX HAYK, a TAKKC
MaTCMAaTUYCCKOro aliapara

pemiates 3aga4u B 061actu mpodeccuoHanbHOMI
JIEATENIBHOCTA C HCIIOJb30BAHUEM 3HAHHU O
BEIIIECTBE U XUMHUYECKUX CUCTEMAX, paboTaTh C
yueOHOM, CIpaBOYHON U  METOAUYECKOU
JITEPATYPOIl.

BJIa/IeeT HABbIKAMU

HaBBIKAMH 00OOIIEHUS M aHaTu3a MOJYYeHHOU
uH(pOpMaInu; MIPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWWM JUIsl pPELICHUS 3ajad,
BO3ZHUKAIOIMIKUX B 001acTé mpodeccHoHaNbHOMI
JIEATEIbHOCTH.

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.




JuciunivHa OTHOCHTCS K 0a30BOM YacTH MATEeMAaTHMUYECKOTO M €CTECTBEHHO-HAYYHOTO IHKJIA U
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX M YMEHUSIX, IPUOOPETEHHBIX B pE3yJIbTaTe

OCBOEHHUsI XUMUU (0a3UCHBIN ypOBEHB), PU3UKM M MATEMATUKH TPU IMOIYYEHUU CPEIHEr0 OOIIEero
oOpa3oBaHMs. YCHEIIHOMY OCBOCHMIO IUCIHMIUIMHBI COMYTCTBYET MapajlelibHOe HU3ydyeHHue (U3UMKU U
MaTEMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX JTUCITUTLIHH.

Jly1s ycriemHoro OCBOSHUsI IMCIUIUIMHBI CTYICHT JOJKEH

3HATh:

1. BaxHeWIIMe XHMHUYECKHUE TIOHSATHUS: BEIIECTBO, XHMHUYECKUH OJEMEHT, aroM, MOJIEKya,
OTHOCUTEJNIbHBIE aTOMHAasT M MOJIEKYJsipHasT MacChl, HMOH, a/UIOTPOIHUs, H3O0TOIbI, XHWMHUYECKas CBs3b,
ANEKTPOOTPHUIATEILHOCTh, BAJICHTHOCTb, CTENEHb OKHCIIEHHUS, MOJb, MOJSpHas Macca, MOJSPHBIH 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS, PACTBOPBI, JJICKTPOJIUT U HEIJICKTPOJIUT,
ANEKTPOJIUTUYECKAS TUCCOLMAIINS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, TEIJIOBOU
3¢ (deKT peakiuu, CKOPOCTh XUMHUYECKON peaKIiy, KaTaan3, XHMUIECKOe PAaBHOBECHUE;

2. OCHOBHBIE 3aKOHBI XMMHH: COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA cocTaBa, [lepuoanueckuii
3aKOH;

3. OCHOBHBIE TEOPUU XUMHUU: XUMHUECKOH CBSI3U, DJIEKTPOITUTHUECKON AUCCOIMALINH;

4. BakHeHWIIME BeIleCTBAa U MaTepUalibl: OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAsi, COJIsiHAsA, a30THAs U
YKCYCHasl KUCIIOTHI; I1I€JI0YH, aMMUaK, MUHEpalIbHbIE YI00pEHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPTaHWYECKHUE BEILIECTBA MO0 «TPUBUATIBHOWY UM MEKTyHAPOIHON HOMEHKIIATYPE;

2. ONpeAeIATh: BaJICHTHOCTh U CTENEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUUYECKOU CBSI3U B
COEIMHEHUSIX, 3apsi/l MOHA, XapaKTep CpPelibl B BOJHBIX pACTBOPAX HEOPTraHMUECKUX COCIUHEHHM, OKUCIUTENb U
BOCCTAaHOBUTEJIb;

3. XapaKTepu30BaTh: AIEMEHTHI MaJIbIX MEPHOO0B MO UX MosiokeHuto B [lepuoanueckoit cucreme J[.U.
Menzeneesa; o0IIMEe XUMHYECKAE CBOWMCTBA METAJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYCCKUX
COCITMHEHHI;

4. 0OBSACHSTH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOY XUMUUECKOU CBSI3U
(MOHHOM, KOBAJIEHTHOW, METaJNIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKlUHUd M TOJOKEHUs
XUMHYECKOTO PABHOBECHUS OT Pa3IMYHBIX (DAKTOPOB:

5. BBIMIOJIHATh XUMHYECKUH SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIINX HEOPTAaHUYECKUX BELIECTB;

6. TIPOBOJUTH CAMOCTOSITEIBHBIN MOUCK XMUMHYECKOW WH(OpPMAIMK C HCIOJIH30BAHUEM PA3THUUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYIISPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucmoap30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 0OpaObOTKH U TIepenavu
XUMHUYECKON HH(pOpMAIMM U €€ TMPEeACTAaBIEHUS B Pa3NUYHBIX (DOpMax; MPOBOIUTH KPUTHUUECKUN aHAIU3
JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIH, MOCTYMAOIIEH U3 Pa3HBIX HCTOUHUKOB.

BIIAJICTh:

1. mogxomamMu K OOBSICHEHHIO XMMHUYECKUX SBICHUH, MPOUCXOISAIIMX B TpUpoae, OBITY M Ha
MIPOU3BOICTBE;

2. METOoJaMH ONpEIENCHUS BO3MOXKHOCTH MPOTEKAHHUS XMMHUYECKUX TMPEBPALIEHUI B pa3IMYHbIX
YCJIOBHSIX M OIEHKH MX MOCJIEICTBHH;

3. cmocobamu 6e30MacHOro0 OOpaleHUs] ¢ TOPIOYMMHM M TOKCUYHBIMU BEUIECTBAMH, J1aOOPATOPHBIM
o0opyI0BaHUEM;

4. MeToJlaMU MIPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIIEHTPALIMH.

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/11 JOCTUXKCHUSA KOMIICTCHIINN

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

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

DKOJIOrHs VK-8.1, OIIK-1.10

ConpoTuBieHrnEe MaTEPUAIOB OIIK-3.2, [TKO-4.4, TIKO-4.5

YK-8.1, YK-8.2, YK-8.3, YK-8.4, VK-
8.5

IR LSS N )

be3onacHOCTE KU3HENEATEIbHOCTH




OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK -
3.9

OIIK-3.5, OIIK-6.6, OIIK-6.8, OIIK -
6.9, OTIK-6.11, OIK-6.12, ITKO- 4.1,
[IKO-4.2, TIKO-4.3, TIKO-4.4, TIKO-
4.5, TIKO-4.6, TIKO-4.7, TIKO- 4.8,
MK(D)-1.1, TIKID-1.2, TIKID)- 1.3,
TIK(D)-1.4, TIK(I1)-1.5

5 |CrpouTtenpHbie MaTepuanbl. YacTp 2
6 |’KenezoOeTroHHbIE M KAMEHHbBIE KOHCTPYKIIMH
7 |Merannuueckie KOHCTPYKIIMU

OIIK-3.5, OIIK-6.6, OIIK-6.8, OIIK -
6.9, OTIK-6.11, OIK-6.12, ITIKO- 4.1,
[IKO-4.2, TIKO-4.3, TIKO-4.4, TIKO-
4.5, TIKO-4.6, TIKO-4.7, TIKO- 4.8,
MK(D)-1.1, TIKID)-1.2, TIKID)- 1.3,
TIK(D)-1.4, TIK(1])-1.5

4. O0beM AUCUMILIMHBI (MOAYJisl) B 32aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0yuyawuuxcsi ¢ npenojaasarteieM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Kypc
W3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAaKTUYECKYIO
Hacos NOATOTOBKY 1
KonTakTHas padora 10 10
Jlexnmonnsie 3auaTus (JIek) 4 0 4
Jlaboparopubie 3austus (JIad) 4 0 4
[Ipaktuueckue 3anstus (Ip) 2 0 2
HMuas koHTaKTHAsI padoTa, B TOM YMCJIe: 0,1 0,1
KOHCYJIBTAIMY TI0 KYpPCOBOM paboTe (TIPOeKTy),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (Cava 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 0,1 0,1
(mpoexTa); cnava KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYNBTaIUS TIEpe] IK3aMEHOM U c1aya
Yachbl HA KOHTPOJIb 3,9 3,9
CamocrositesbHast padora (CP) 94 94
O01mas Tpy10eMKOCTh JUCHUIIITHHBI (MOYJIs1)
yacpl:| 108 108
3aYeTHbIE eTUHUILI: 3 3

5. Copep:kanue AUCHUNJIMHBI (MOAYJs), CTPYKTYPHMPOBAHHOe MO Ppa3iejam (TemMam) ¢

yKa3zaHueM

OTBCACHHOI'0 HA HUX KOJIHYECTBA aKAACMHUYICCKHUX YaCOB U BU/10B yqeﬁm,lx 3aHATHH

5.1. TemaTrueckuii MIaH JUCIUTLIAHBI (MOJTYIS)

Paznensl nUCIIUILINHEI

Kypc

KonrakTtHas pabora (1o yueOHbIM
3aHATHSIM), 9ac. Kon
WHMKATOP
a
JIEKIINU 113 JIP Bcero,
CP JOCTHXEHH
yac. o
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MPaKTHU- MpaKTU- MPaKTH- KOMIIETEHI
Bcero | 4eckyio | Bcero | deckyio | Bcero | deckyro 5041
moJaro- moaro- moAro-
TOBKY TOBKY TOBKY




L paznen. ObmereopeTuuecKue
BOTIPOCHI XUMHH
OO011eTEOPETHYECKUE  BOMPOCHI OIK-1.1,
1.1. Xm’ﬁm P POCHI 9 | 4 4 65 | 73 |OIK-1.4,
OIIK-1.3
2. |2 pazgen. CnenuanbHble
BOTIPOCHI XUMHH
OIIK-1.1,
2.1. |Cneunanbabie Bonpocsl xumun | 1 2 29 31 OIIK-1.4,
OIIK-1.5
3. |3 pa3znen. NHast koHTakTHasA
pabora
OIIK-1.1,
OIIK-1.3,
3.1. |KonTpomb 1 0,1 OIIK-1.4
OIIK-1.5
4. |4 paznen. Kontpoan
OIIK-1.1,
OIIK-1.3,
4.1. |Ddopma KOHTPOJIS 1 3,9 OIK-1.4.
OIIK-1.5
5.1. Jleknun
Ne | HammeHnoBanue pazaena .
o HaumenoBanue u kpaTkoe coaep:kaHue JIEKIUi
/1 1 TEMBI JIEKIUH
06 CtpoeHue aToMa U CUCTEMAaTHKA XMMHUYECKUX 3JIEMEHTOB
1 IHETCOPETHHCCKHC CoBpeMeHHOE TIPEICTABICHUE O CTPOCHUH aTOMa.
BOHPOCHI XUMHH CucreMaTnka XUMHYECKHX DJIEMEHTOB IO CBOMCTBAM.
06 XuMUYecKas CBSI3b U MEKMOJICKYJIIPHBIC B3aMOICHCTBUS
1 METCOPCTHICCKUC | (o pHBIE BUIBI XMMHUYECKOH CBSI3H.

BOIIPOCHI XUMHUHN

BausHue Tuma cBsA31 Ha CBOMCTBA BEIIECTB.

5.2. IlpakTudeckue 3aHsATHS

HaunmenoBanue paznena

Ne .
/i Y TEMBbI PAKTUYECKUX HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHATUU
9 CrenyasnbHble BOIIPOCHI Koppo3sust Meramios. MeTobl 3a1IUTHI OT KOPPO3HHU

XUMHUHU

Bunsl koppo3un MetainoB. MeTo bl 3alUThI OT KOPPO3HH

5.3. JJaboparopHbie pabOThI

HaumenoBanue paznena

Ne
/| 1 TeMBI 71a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabot
1 O6mereoperndeckue |Knaccudukanyus HEOPraHMIECKUX COETUHEHHH.
BOIMPOCH XUMHHU N3yueHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUM.
1 O6mereopernyeckne |CBOMCTBA METAILIOB

BOIIPOCHI XUMUHN

BzauMoneiicTBHE METAILIOB C BO,Z[Oﬁ, mieiao4aMu, KUCJIIOTaMU.

5.4. CamocTosTenbHas paboTa 00yJaronMxcs

Ne | HaumenoBanue pasznena .
S [ ————— CopepxaHue caMOCTOSITENbHON pabOThI
1 O6HIGTGOPCTI/I'-IGCKI/I6 CTpO@HI/Ie aTOMa U CUCTEMAaTHKa XUMHUYCCKUX DJICMCHTOB




BOITPOCHI XUMHU

Pabota ¢ OCHOBHOW U JOMOJHUTENBHOM JUTEpaTypoil. BrimomHeHue
JoMalnHux 3aganuid. [loaroroBka k 3a4é€ry.

Ob6mereopeTHvecKre
BOHpOCBI XUMHUHN

XUMHUEeCKasi CBsI3b U MEXKMOJIEKYJIIPHBIE B3aUMOACHCTBUS.
PabGota ¢ OCHOBHOW ¥ JONOJHHUTEIBHON JHTEparypold. BrimoiaHeHue
JoMallHuX 3agaHuil. [loaroroBka k 3a4éry.

OO6mereopeTHvecKre
BOIPOCHI XUMUU

OCHOBHBIE 3aKOHBI Y TOHATUS XUMHUU
PabGota ¢ OCHOBHOW ¥ JONOJHHUTEIBHON JuTEparypold. BrimonaHeHue
JoMallHuX 3agaHuil. [loaroroBka k 3a4éry.

OobmereopeTryueckue
BOIIPOCHI XUMUHU

Knaccudukanus HeopraHu4eckux COeMHEHHUH

Odopmnenne oruéra mo saboparopHoil pabdore. Pabora ¢ OCHOBHOW u
JOTIOJIHUTEIbHOM ~ JIUTEpaTypod. DBrplmogHeHuMe  JOMAIIHUX — 3aJaHUM.
[ToaroroBka k 3auéry.

OobmereopeTryueckue
BOIPOCHI XUMUHU

DHEpreTuka XMMHUYECKUX PeaKIui

TermnoBeie  3ddexTsr  xumuyeckux  peaknuif.  CamMONpPOU3BOJBHOCTD
MpoTeKkaHus peakuuid. TepMoaMHaMUYecKHE TMapaMeTpbl XUMHUYECKHX
npoueccoB. Pabota ¢ OCHOBHOW M JONOJHUTEIBHOW JIUTEPATypOM.
Brinmonnenue nomamnux 3aaanuid. [lonroroBka k 3a4€ry.

Ob6mereopeTHdecKre
BOIIPOCHI XUMHUH

Xumuyeckasi KHHETUKA U PaBHOBECHUE
PaGota ¢ OCHOBHOW ¥ JOIOJHUTEIBHON JHTEpaTypoil. BrimomHeHue
noMalnHux 3aganui. [loaroroska k 3a4éry.

Ob6mereopeTnyeckue
BOIPOCHI XUMHHU

PacTBOpHI M CBOMCTBA pacTBOPOB
PabGota ¢ OCHOBHOW ¥ JONOJHHUTEIBHON JHTEpaTypol. BrimonaHeHue
noMalnHuX 3aganui. [loaroroska k 3a4éry.

Ob6mereopeTnyeckue
BOIPOCHI XUMHHU

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
PaGora ¢ OCHOBHOW U [OMOJHHUTENHHOW JHUTEpaTypod. BrimonHenue
JoMalHuX 3agaHui. [loaroroBka k 3a4é€ry.

OO6mereopeTHyecKre
BOIPOCH XUMHUH

XHWMHUS METAJUIOB
PaGora ¢ OCHOBHOH U JOMOJHUTENBHOM JnHUTEpaTypol. BeimoaHeHue
JoMalnHuX 3aganHui. [loaroroska k 3a4éry.

Ob1ereopeTryueckue
BOITPOCHI XUMHN

OCHOBBI 2JIEKTPOXUMUU. ['aTbBaHUUECKHUE SJIEMEHTHI.
PaGora ¢ OCHOBHOH M JONMOJHUTENBHOW JMUTEpaTypol. BrimonHenue
JoMalnHuX 3agaHui. [loaroroska k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUHU

Koppo3sust Meramios. MeToas! 3alUTEI OT KOPPO3UHU
PaGota ¢ OCHOBHOW M JONOJHUTEIBHON muTeparypoll. BrinmonaHeHue
JoMalHuX 3aganui. [ToarotoBka k 3a4é€ry.

CHCI_[I/IaJ'IBHLIC BOIIPOCHL
XUMHHN

OCHOBBI OPraHUYECKON XUMUU U XUMHUH TTOJTMMEPOB.
PabGota ¢ OCHOBHOW M JONOJHHUTEIbHON JHUTEpaTypoil. BrimomHeHue
JoMalHuX 3aganui. [ToarotoBka K 3a4é€Ty.

CHCI_[I/IaJ'IBHBIC BOIIPOCHL
XUMHNHN

JlucriepcHble CUCTEMBI U KOJIJIOUAHBIE PACTBOPHI

[ToHsTHE ¥ TUIIBI TUCTIEPCHBIX CUCTEM. Y CTOWYUBOCTH Auctepcuii. CTpoeHune
muneiel. PaboTa ¢ OCHOBHOW W JIOTIONHUTEIBHOW  JUTEPATYpOM.
Brimosnnenue nomamuux 3aganui. [loaroroBka K 3a4€ry.

CrnenuanbsHble BOIPOCHI
XUMHH

XHWMHYECKHUE TIPOLECCHI B BUKYIIMX CTPOUTENIBHBIX MaTepHaIax
PabGota ¢ OCHOBHOW M JONOJHHUTEIbHON muTeparypoll. BrimonaHeHue
JoMalHuX 3aganuid. [ToarotoBka k 3a4€Ty.




6. MeToguyeckue MaTepuaJbl JIsl CAMOCTOATEJIBHOM PadoThl 00y4AIOIIMXCS M0 JMCHHUILIMHE (MOLYJII0)

YyeOHass mporpaMmMa BKIFOUAET HE TOJBKO ayJUTOPHBIC 3aHATHS, HO YyIEISIeT BAXKHOE BHUMAHHE
BHEAyIUTOPHOIN CaMOCTOSTENbHON padoTe cTyneHTa. i yCIenrtHoro OCBOCHUS TEOPETHUECKOrO MaTepuania,
npuoOpeTeHus: He0OXOMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIISIpHAst padoTa ¢ KOHCIIEKTOM JIeKIiH (00paboTka
TEKCTa); MOBTOpHas paboTa Haj y4eOHBIM MaTepuaioM (yuyeOHHKA, TEPBOMCTOYHHKA, JOMOIHUTEIBHON
JUTEPaTyphl, ayJAHO- W BHJCO3AIMCEH); COCTAaBICHHE IUIaHA W TE3MCOB OTBETA; COCTABIICHHE TAOJMII IS
CUCTeMAaTH3alK YIeOHOTO MaTepualia; pelieHrue 3a/1ad ¥ YIpaKHEHUH 1o 00pasily; pelieHrue BapHaTHBHBIX
3aJad W yIpakHEHWi; EcIM caMOCTOATENbHO HE yaaeTcs pa3o0paThCsi B Marepuale, HeoO0XOIUMO
chopMyIUPOBATh BOMPOC U 33/1aTh €ro MPEroAaBaTelio Ha JICKINH, TPAKTHISCKOM 3aHATHH, KOHCYJIbTAIIUH.

[IporpamMmmoil TUCUUILIMHBI NPEIYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATHUH, Ha KOTOPBIX HAETCs
OCHOBHOH CHCTEMaTH3UpPOBAHHBIM MaTepHal, MPAaKTUYECKHX U JIAOOPATOPHBIX 3aHATHH, MPEANONararux
3aKperyieHue U3yuYeHHOro maTtepuana u (opMHUpOBaHHE Y 00ydYaromerocss HeoOXOJUMbIX 3HAaHUH, YMEHUN U
HaBbIKOB. Kpome TOro, BaXKHbIM 3TalOM H3y4€HUS JUCLMIUIMHBI SBISIETCS CAaMOCTOATEIbHas paboTa
oOyuJaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl 3y4eHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, TOJATOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSAM, TIOATOTOBKY K aTTECTAI[HOHHBIM paboTaM, IOJATOTOBKY K 3au4éTy.

s ycnenrHoro OCBOGHMSI IUCUUIUIMHBI HEOOXOAMMO IMOCeNIaTh 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 OYHOH (GopmMbl 00yueHus. IIpu moaAroToBke K NpakTHYECKUM U JIAOOPATOPHBIM 3aHATUSAM U B paMKax
CaMOCTOSITEJIbHOM pabOThl 10 H3YYEHHMIO JUCHUUIUIMHBI oOydarolmuMmcs Heooxoaumo: 1) mNOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIA MaTepua, UCIOIb30BATh OCHOBHYIO M JIONOJHUTEIbHYIO JINTEPATYpPY; 2) BBHIIOJHUTH
[IPaKTUYECKHE 3a/laHds B paMKax M3y4yaeMoW TeMbl;, 3) O3HAKOMMTHCS C METOJMYECKUMHU YyKa3aHUSIMHU K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHIMOJIHEHHBIM JIAOOPATOPHBIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHouHble MaTepHabl JJsl NPOBedeHHs] TEeKYUIEro KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIMI ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCIMITIIUHBI

Kon v HanMeHoBaHMe
Ne KoHnTponupyemsle paziensl AMCIUITINHBI . Bun ouenounoro
MHMKAaTOpa KOHTPOJIUPYEMOH

n/m (Motyist) KOMITETEHLIIH CpeAcTBa

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 3aJJaHHS U UHBIE MAaTEPHUAIbI TEKYIIEr0 KOHTPOJIIS yCIIEBaEMOCTH, HEOOXOJUMbIE
JUTS OLICHKH 3HAHWUW, YMEHUH U HABBIKOB U (MJIH) OTBITa TPO(HECCHOHATBLHOM ASSITENFHOCTH, XapaKTePU3YIOIINUX
3Tanbl POPMUPOBAHUS KOMITETCHITHI B TIPOIIECCE OCBOCHUS JUCITUTITMHBI

[Tomryuenue 3auéra 1Mo AUCIUIUIMHE MPEANOoIaraeT BHIOIHEHUE BYX J1a0opaTOPHBIX paboTa U OJHOU
KOHTPOJIbHON pabOTHI 32 CEMECTp /I TPOBEPKHU CHOPMHUPOBAHHOCTH MHANKATOPOB JOCTHKCHHSI KOMIIETEHITAN
OlIK1.1,1.3,1.4.,1.5

Kontponbnast pabora BkiIro4aeT B ceOs TEMBI: KJIACChl HEOPTaHMYECKUX BEIIECTB, SKBUBAJICHT,
KMHETHUKAa XMMHUYECKUX pPEaKIui, XUMUYECKOE pPaBHOBECHE, KOHILIEHTPALIUSI PACTBOPOB, 3IEKTPOJIUTHUYECKAS
U CCOTTMAITs BemecTB, pH pacTBOpoB, HOHHO-OOMEHHBIEC PEAKIINH, THIPOIU3 COJICH,




KOMILJIEKCHBIE COEIMHEHHUSI, OKUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, TaIbBAHUYECKUN DJIEMEHT,
KOppO3Usl, AJIEKTPOJIU3 PACTBOPOB, KECTKOCTh BOJbI, M3MEHEHUE TEMIIepaTypbhl KHUIIEHUS U 3aMep3aHus
pacTBOpOB.

Bapuant 3amanwnii 1 KonTposbHOH paboThl

1 Tlo dopmynam nHanmcath HasBanus BemiecTB: a) 120, 6) Cr(OH)2, B) Fe(NO3)2, r) BaHPO4; mno
Ha3BaHUIO HamucaTh (OPMYJIBI BEIISCTB: a) OKcua Oapwusi, 0) (ropoBomopoaHas KHCIOTa, B) cyibdar
ruipokcokanplusa. K KakoMy KilacCy OTHOCUTCS Ka)/J10€ BEIIECTBO (OKCHJ, OCHOBAaHHUE, KHCIOTA, CPEIHS,
KHCIIasi, OCHOBHAS COJIb)?

2 Ilpu BOCCTaHOBIIEHMH BOAOPOAOM OKCHJa HEKOTOPOro MeTajuia Maccoit 2,69 r oOpa3oBanack Boja
maccoit 0,609 r. BeluncIuTh 5KBUBAJICHTHYIO MacCy MeTajlla.

3 Haiitu Maccy MeTaHa, IpH MOJTHOM CTOpaHHU KOTOPOTO (C 00pa3oBaHUEM JKUAKOW BOJIbI) BBICISIECTCS
termiora gocratounas s HarpeBanus 100 r Boxbl oT 20 1o 30C. MoJbHYIO TEIIOEMKOCTb BOJIbI MPUHSTH
paBHoii 75,3 Jx/(MonbK).

4 Hanicath BeIpaKeHHUE 3aKOHA JICUCTBUS MaccC I cleAyromux peakiuid: 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 s cieayronux cucreM: a) CO(r) +H20(r) =CO2(r)
+H2(1); 6) 3Fe(x) +4H20(r) =Fe304(k) +4H2(r).

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

7 Hanucath ypaBHEHHS auccormanuu cieayromux coenunenuii: H3PO4, RbOH, (NH4)2CO3, KHS.
J11 c1a0bIX AJIEKTPOIMTOB MPUBECTU BHIPAKEHUSI KOHCTAHT IMCCOLIMALINU.

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

9 CocraBUTh MOJEKYJISPHBIE U HOHHO-MOJEKYJSPHBIE YPaBHEHHsI pPEaKlMii, MPOTEKAIOIIUX MpU
CMELICHUH PAcTBOPOB: CEPHOM KHCIOTHI M THAPOKCHAA KaIHs;, TUAPOKCHIA MAarHUS W COJISTHOW KHCIIOTHI;
THJIPOKCH/IA IUHKA U U30BITKA THIPOKCHIa HATPUSI.

10 CoctaBuTh  MOJEKYJSPHBIE W  HOHHO-MOJICKYJIIDHBIE  YpaBHEHUSI  TUAPOJU3a  COJeH
K2C03, Cr2S3, Zn(N03)2,NaCl. Kakoe 3nauenne pH (>7<) UMeIOT pacTBOPHI ITUX COJIEH?

11 Hanucarps KoopAMHAIIMOHHYIO (POPMYITy KOMIUIEKCHOTO COeIMHEHus: AunnanoaprenrTar (l) xamus.
Haseate kommiekcubie coequnenus: K2[Pt(OH)5CI], [Zn(NH3)4]SO4. Yka3aTh KOOpPIMHAIIMOHHOE YHCIIO
LEHTPAJIBLHOIO aToMa B KaKJoM ciyd4ae. /[ mocnenHero coeiuHeH s MPUBECTH YpaBHEHMs TUCCOLMALINN U
BBIp@)KEHNE KOHCTAHTHI HECTOUKOCTH.

12 PacctaBuTh KO3(pQUIMEHTHI B YpaBHEHUSIX PEAKIUi METOAOM AJIEKTpPOHHOro OanaHca. CocTaBUTH
3JIEKTPOHHBIE ypaBHEeHHUA. [l KaXJ10l peakluu yka3aTh, KaKO€ BEIIECTBO SIBJISETCS OKMCIMTENEM, KaKoe —
BOCCTaHOBHUTEJIEM; KAKO€ BEILIECTBO OKUCISETCS], KAKOE BOCCTAaHABIMBAETCS.

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

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

B) Au +HNO3 +HCI =H[AuCl4] +NO +H2O0.

13 Hamucatb ypaBHEHHsI peakUWi, MIPH MOMOIIM KOTOPBIX MOKHO OCYIECTBUTH MpeBparmeHus: Mg -
Mg(NO3)2 - Mg(OH)2 - MgS04 - MgClI2

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

15 JKenesHoe uzaenue MOKpbUTH CBUHLIOM. Kakoe 3To mokpeITHe — aHogHOE MK KaToaHoe? COCTaBUTh
AJIEKTPOHHBIC YPABHEHHS aHOHOTO M KaTOIHOTO TPOIIECCOB KOPPO3UH MIPH HAPYIICHUH MOKPHITHS BO BIQXKHOM
BO3JIyX€ U B COJISIHOM Kucnote. KakoB cocras nmpoaykToB koppo3uu? (10 (Fe2+/Fe) = (10,44 B, [Jo (Pb2+/Pb) =
-0,13 B.

16 Kakas macca Mea BbIACIMTCS Ha Katoe npu aekrponuse CuSO4 B teuenue 1 4 npu cuie Toka 4
A? CocTaBUTbH 3J€KTPOHHBIE YPABHEHUS IPOLIECCOB, MPOUCXOAIIMX Ha 3JIEKTPoAax (JIEKTPOIbl HHEPTHBIE).

17 CkoJIbKO TpaMMOB COJIbI HY>KHO TPUOABUTh K 5 M3 BOBI, YTOOBI YCTPAHUTD KECTKOCTb, PaBHYIO 2,5
MDOKB/7?

18 Ilpn kakoii Temneparype 3amep3aeT 10 % pactBop merunosoro crnupra CH3OH B Bozme?
Kpunockonuueckas koHCTaHTa BoabI 1,86



7.3. Cucrema OLEHHMBAHUS Pe3yJbTaTOB OOYYEHHS IO AMCLUMUIUIMHE (MOMYJIO) IPU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

O11eHKa «OTIIMYHO)
(3auTeHO)

3HaHMSL:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pasjesiaMm
JUCLIUIUINHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJSIINM 3a IPEAEIIbI
yueOHOM MPOrpaMMBbl;

- TOYHOE MCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMATUUECKU IPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0)KEHHE OTBETA HA BOIIPOCHI;

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

YMEHMUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHIEIIUAX U HAMPABICHUSIX JUCLHUILINHBI
Y /1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX
JUCUUILIIUH

HaBBIKH:

- BBICOKHI YpOBeHb C(hOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamMmme
KOMIICTECHITHIA;

- BIIaJICET HAaBBIKAMU CaAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CIOKHBIE MPOOIEMBbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJIHEHUS
3aaHU;

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

- 0e3ymnpevHo BIaieeT HHCTPYMEHTApUEM YIeOHOM TUCIUTUITHHEI, YMEHHE €T0

3¢ (HeKTUBHO UCTIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B

v (v
TAUNITADI IV AAOYAFTTATIIAGY  DIIOAT I XINADATIT LAY TYATT AOTINATIITOIIIAG DO TTATTIATE

Or1eHKa «X0poIIO»
(3auTeHo)

3HaHMSL:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBHOM JINTEpATyphl, PEKOMEHI0BAaHHON
paboueil mporpaMMoii o AUCHUILTUHE (MOIYITIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHUEMNIMUAX U HAIIPABICHUAX
JTUCIIUIUIMHBI U JJaBaThb UM KPUTUYECKYIO OIICHKY;

- ACII0JIB3YET HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTHUECKH IPABUIIBHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000CHOBAHHBIE BHIBOJIBI;

- BJIaJIcET UHCTPYMEHTAPUEM 110 JUCLMILIMHE, YMEHHUE €T0 UCII0JIb30BaTh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIBTYphl UCTIOJIHEHUS 3a/1aHUI;

- cpelHui ypOBEeHb C(POPMHUPOBAHHOCTH 3asBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- 0e3 3aTpyJHEHHI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pPEIICHNUs 33134 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOHN paboyveil mporpaMMoii;

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

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
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 IPENOaBaTENsI Ha MPAKTUUYECKUX 3aHATHUSAX,
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 BBINIOJHEHMS 3aJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NeSITeIbHOCTH, XapaKTepU3YOLIUX dTanbl  (OpMUPOBAaHUS KOMIIETEHLMH B Ipolecce OCBOCHUS
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 CBONCTBA.

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 nepuoanyeckas tadmuna JI. 1. Menneneena.

. Xummndeckas cBs3b. KoBaneHTHas nmosisipHasi, HENOJIApHAasi, HOHHAs CBS3b.

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMnuiekcHble COeIMHEHMS: CTPOEHHE, TIOJyUYEHUE, HOMEHKIIATYpPA.

. CkopocTh XuMHUECKUX peakiuii. OcHOBHbBIE ()aKTOPHI, BIUSAIONINE HA CKOPOCTh PEaKIUil.

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. TemmnepaTypa kak (akTOp KHHETHKM XHMHUYECKHUX pEaKIuil: BO3ACHCTBHE TeMIEepaTypbl Ha
ckopocTh peakuuu, IlpaBuno Baut-T'odda, ypasHenne Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HAa MEXAHU3M PEAKIIUH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alUCh KOHCTAHTY PaBHOBECHS B 001IEM
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suze. Ilpunnun Jle Hlatense. BnusHue temmnepaTypsl, NaBJICHUs U KOHLICHTPALMM BEILIECTB HA CMEILECHUE
paBHOBECHS.

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

13. Dnexrponutryueckas aucconuanus. CuiabHbIE W C1aOble JICKTPOJIUTHI: OMpPEACIICHUE, MPUMEPHI.
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 coneii. CMelleHHEe XUMHUYECKOIO paBHOBECHS IIpoliecca TUAposiM3a (TeMieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

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

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

17. O6mue puzndeckne U XUMUIECKUE CBOMCTBA METAJUIOB (B3aMMOJICHCTBIE K HEMETaJJIaMH, BOJIOMH,
kuciotamu, kuciotamu-okucautesimu: HNO3 paz6, HNO3 konm, H2SO4 koHIT). DIEKTPOXUMUYECKAN PsiT
HAIpPsSDKEHUS. METAJIJIOB.

18. 'anpBaHWYECKUH AEMEHT: MPUHIUI PabOThl, MPOLIECCHl HAa KaTo/ie, IPOLECChl Ha aHOJE, OTIUYNE
OT JIeKTpoJin3a. YpaBHeHue HepHeTa — BbIunciIeHre OTeHIrata i a1ekTpoaa. CTaHaapTHBIA 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 MOITYYEHUU 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 XMMUYECKON PEaKIuK, PaCCTABUTh KOA(PPUIIHECHTHI.

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 JJIEKTPOJIMUTUYECKOW [UCCOLMALMM W BBIPAKEHUE I KOHCTaHTBI
JUCCOLUAIUH.

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Hanucath ypaBHEHUE TUIPOJIN3A COIH.

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

9. BeruncnuTh Maccy BEIIECTBA, BBIIEIUBIIETOCS MTPH AIIEKTPOIIH3E.

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

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

12. CocTaBUThH CXEMY 3JIEKTPOXUMUYECKON KOPPO3UU METAIIIIOB.

[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 (poeKTa) (MIPU HATUUNHN)
KypcoBbie npoexTs! (paboThl) yueOHbIM IJIAHOM HE MPEAYCMOTPEHBI

7.5. Meroandeckue MaTepualbl, ONpeaeisione Npoueayphl OLICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB U (MJIN)
OTIBITa TPOQPECCHOHAIBHON JEATETHFHOCTH, XapaKTEPUIYIOITUE ITAbl (DOPMUPOBAHUS KOMITETSHIIUNA

KoHTponb ypoBHSI yCBOEGHHBIX 3HaHUM, OCBOCHHBIX YMEHUI U MPHOOPETEHHBIX HAaBBIKOB (BiaJeHUH )
OCYUIIECTBJISIETCS B paMKaX TEKYILETO U MPOMEKYTOYHOTO KOHTPOJISI B COOTBETCTBUH C [looxkeHneM o Texyiiem
KOHTPOJIE U TPOMEKYyTOUHOM aTTecTaruu odydaromnuxcs B CIIOIACY.

Texkymuil KOHTPOJIb OCBOEHUSI KOMIETEHIMH MO JUCUUIUIMHE MPOBOAUTCS NpPU HU3YyYECHUU
TEOPETHYECKOTO MaTepHuayia, BBIOTHEHUM 33aJlaHUi Ha TPAKTUYECKUX 3aHIATHSIX, CJladye OTYETOB IO
71a00paTOPHBIM pab0OTaM, BHIIOJHEHUH HHIUBUAYAIbHBIX 3aJaHuil B OPME KOHTPOJILHOH PadOTEHI,



pacueTHo-

rpaduueckoil pabotbl. TekyniemMy KOHTPOJIO MOMJIEKHUT MOCEHIAEMOCTh CTYJIEHTaMHM 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 TEKYLIET0 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; YCTAQHaBJIMBAaTh U | OCHOBHBIX IIOHATHIL, 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

1 |'munka H. JI., O6mas xumus, M.: Kaopyc, 2013 9BC
CemepuxoB U. C., I'epacumoBa E. C., ®usnueckas XuMus CTPOUTEIbHBIX 9BbC
2 |matepuanoB, ExarepunOypr: VYpambsckuii (enepanbubiii yHusepcuter, DBC
ACB, 2015

JlomoJHUTENbLHAA JIUTEPATYPA

XamurtoBa A. U., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBEI
1 opranudeckoii xumumu. OpraHudeckue IOIMMEPHbIE Marepuansl, Kasaub:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCJICI0BATEIbCKUI TexHojoruueckuii| 0p.ru/61993.htmi

yHuBepcutet, 2010

2 |Axmeros H. C., O6mas u Heopranndeckas xumusi, CII6.: Jlansp, 2014 9BC




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

3 |W. B., Unuuk B. B., Muponos A. M., Muponos /I. A., [1asnos A. 1., CyBepueBa
0. 1., Yxuna A. B., Xanmuna O. M., Akumos JI. U., Xumus, CII6., 2008

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

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

Jlupun P. A., Awngpeesa JI. JI., Momouko B. A., CopaBouHuK 110 9BC
2 |meopranudeckoii xuMuu. KOHCTaHTBI HEOpPraHMYECKUX BeEmiecTB, M.: XuMus,
1987

OO6yuaromuecs u3 yrciia uHBanuA0B 1 il ¢ OB3 o0ecnieunBarOTCs HeYaTHBIMU U (MK ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. IlepedeHb pecypcoB HMH(POPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW cetn «HTepHeT», HeOOXOMUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MIHTepHET» DJEeKTPOHHBIN agpec pecypca

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

O6mas xumus ais cryaentoB CIIGIACY hp?id=2994

lemepmarn M. U., FOctpatoB B. Il. Heopranumdeckas XuMmwus:
VY4eOHoe 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 CTPOUTEIIBCTBE 3/files/88.pdf

[Merposa XUMU A BSIXKYIIUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxwmetoB H. C. Obmas u Heopranuueckas Xumusi: Y4eOHuk. — 8 - .
e u3j., crep. - CI16.: M3narensctBo «Jlans»,2014. - 752 C. hittps://e.lanbook.com/book/50684

OOmrass xumusi Uil CTYJISHTOB OYHO-3a09HOTO W 3ao4Horo|https://moodle.spbgasu.ru/course/view.p

OTJICIICHUS hp?id=3157
8.3. IlepeveHb cOBpeMEHHbBIX MPO(HECCHOHATBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
HaumenoBanue DIIEeKTPOHHBIN aapec pecypca

https://www.spbgasu.ru/Univer

[Neproanueckue nzpanus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/
https://www.spbgasu.ru/Univer

Oo6pasoBarenbuble nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudopmannonnas cetb CHEMMET (Poccus) Ha cepBepe XUMHUYECKOTO
dakynpTeta MI'Y sBIsS€TCS COBOKYIHOCTBIO 0a3 JaHHBIX IO XHUMHHU
(oOpasoBaHue, HayKa, TEXHOJIOTHs), PACIpeeNeHHBIX Ha -cepBepax B[WWW.chem.msu.su
mpejaenax poccuickoi yactu cetu Internet u Bkiro4aeT oTe4eCTBEHHBIE U
3apyOekHble THPOPMAIIMOHHBIE PECYPCHI IO XUMUHU

Eaudgeii  dieKTpOHHBIN ecypc €0OHO-METOMUYECKON JIMTEPATYPHI
A p pecype - yH A PATYPEI\\\ww.spbgasu.ru

CIIoTACY
Poccuiickast rocyaapcTBeHHas OMOIMOTEKA WWW.rsl.ru

Hayunas 3JIEKTPOHHAs
Hayunas snextponnas 6ubnmoreka eELIBRARY.RU 6ubmorexa L IBRARY RU
HuTepHeT-TpeHaxephl B chepe 0Opa3oBaHus http://www.i-exam. ru
Cuctema auctanimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/

JICKTPOHHO-ONOJIMNOTCUYHAA CUCTEMA U34aTCIIbCTBA aHb . . .
E) P oo "Jlanp" https://e.lanbook.com/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJOTHH, HCHOJB3YyEMBIX MPU OCYIIECTBIEHHUH OOpPa30BaTEIBLHOIO
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 OCHAIIEHHOCTH YYEOHBIX ayJMTOPUH M MOMEIICHUH JIJIsl CAMOCTOSITEIIbHOIM pab0ThI

HanMeHnoBanue yaeOHBIX ayqUTOPHH 1 momerieHnii| OCHAIIEHHOCTh 000PYIOBAHUEM U TEXHHUYECKUMU
JUISL CAaMOCTOSITEIbHON pabOThI cpelncTBaMu O0yueHUs

YyeOHast ayauTopusi AN TOPOBEACHHS  3aHITHIA
JEKIMOHHOTO  THUMA, KOMIUIEKT MYJIbTUMEIUUHOTO

BaHUA i HaJILHBIN KOMIIBIOT
40. VY4yeOHbIE ayguTopuu  JJISI  IIPOBEACHUA 060pyﬂ0 N ( epco 0 toTep,
N MVJIBTUMEIUNHBIA I KT KpaH HO-CHCTEM
JICKIITUOHHEIX 3aHATHU yin CA POCKTOD, SKpaH, ay)lv o-cnere a),
J0CKa, 9KpaH, KOMILIEKT yqe6H01/I Mebenu,

noakmoueHne kK kommbiorepHoit cetu  CIIOIACY,
BbIX0J B MIHTEepHET

Kommekr MYJBTUMEANNHOTIO 000pyaOBaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
MIPOEKTOP, JKpaH, ayAMO-CUCTeMa), JI0CKa, KOMIUIEKT
yueOHOW MeOemnH, MOIKIIOYeHHE K KOMIIbIOTEPHOM CeTH
CII6I'ACY, Bbixoa B MHTEpHET

40. VYuebHble ayauTOpUU Ui  MPOBEICHUS
MPAKTUYECKHX 3aHATHH, IPYIIOBBIX u
WHIWBUIYAIGHBIX  KOHCYJIbTAllMH,  TEKYIIETO
KOHTPOJISl U TPOMEKYTOUHOM aTTecTaluu

[Tomemienue 17151 caMOCTOATEIBHONU PaOOTHI (UNTATIBHBIN
3an Oubnuoteku, aya. 217): I11IK-23 mwt., B T.4. 1 mt.- [IK
ot gun ¢ OB3  (cuctemHBIl  OJIOK, MOHHUTOP,
40. ITomermieHus 7151 CAMOCTOSITENTEHOUM PabOTHI KJIaBUATypa, MBbIIIb) C TOAKIIOYCHHEM K CeTH
«HTEepHET» U 0OecreueHnueM JI0CTyIa B IEKTPOHHYIO
nHpopMannoHHo-o06pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

I[J'IH WHBAJIWJI0B U JIUIT C OB3 obecneunBaroTcs CIICHHUAJIBHBIC YCJIOBUA IS ITOJTYUCHUA 06pa3OBaHI/I}I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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