denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeNIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHUS

CAHKT-IIETEPBYPI'CKMIA FOCYgAPCTBEHHBIﬁ
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa CtpoutensHoi GU3HKH U XUMUH

VTBEPXJIALIO
HadvanpHuK yueOHO-METOIMYECKOTO YIPaBICHUS
Muxaiinos Cepreit Moanucato undpoBoit noanMcsIo: o
BnaaumupoBiy Mincaiinos Ceprei Brammwposns (. B, M X aMJIOB
«29» mrons 2021r.

PABOYASA ITIPOI'PAMMA JUCHUIIJIMHBI (MO YJISA)

Xumust
HanpasieHue noaroroBku/cnenunanbHocTh 08.03.01 CtpoutenscTBo

HaIpPaBJICHHOCTH (TIPOdWIIh )/crienuaii3aus 00pa3oBaTeIbHON MPOrpaMMbl IHKEHEPHBIE CHCTEMBI
KHU3HEOOECIICUCHUS B CTPOUTEIILCTBE

dopma 00yyeHHs] OYHO-3a09HAS

Cankr-IlerepOypr, 2021



1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJIy4YeHUE 3HAHUW MO XMMUU, 00eCreyrBaroiel OCHOBY MOJATOTOBKU OakajaBpa, JOCTaTOUYHOM JUis

peLeHus

IMPON3BOACTBCHHO-TCXHOJIOT'MYCCKUX,

HCCICA0BATCIIbCKUX U IIPOCKTHBIX 3a1a4

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTHU CTPOCHUSA 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 OTTMCAHUIO XUMHUYCCKUX MTPOLCCCOB 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 IIOJIOXKCHHA COCTABIAIOIINX UX 3JICMCHTOB B Hepnozmqecxoﬁ 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 HaumeHnoBsanue

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
NESITEIbHOCTY 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 XWUMHHU,
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

3amaun  mpo(heCCUOHATBHOM|XapaKTePUCTUK ~ XUMHUYECKOTro|o0mue 3aKOHOMEPHOCTHU MpOTEKaHUs

JIeATEIbHOCTH Ha OCHOBE|Ipolecca (sIBJEHUS ), XUMHUYECKUX  IPOLIECCOB  MPUPOJHOTO U

UCIIOJIb30BaHUS XapaKTepHOro JUisi  OOBEKTOB|MIPOU3BOJICTBEHHOTO XapaKTepa.

TEOPETUYECKHUX u|npodeccnoHanbHOM yMeeT

MPaKTUYECKUX OCHOB|EATEIIBHOCTH,  HAa  OCHOBE|HCHOJB30BaTh OCHOBHBIE METOAbl XUMUYECKOTO

€CTECTBEHHBIX U [3KCIEpUMEHTAIBHBIX MCCJIE0BAHUS BEIIECTB U COCIMHEHU.

TEXHUYECKUX HAYyK, a TaKXkKe|uccaea0BaHUI BJIa/ieeT HABBIKAMU

MaTeMaTU4YeCcKoro anmnapara HaBBIKAMM ONMUCAHUS OCHOBHBIX XHMHYECKHX
SIBIICHUI

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

3amaun  po(dhecCHOoHANBLHO|0a30BhIX IUIst| 00TIIHe 3aKOHOMEPHOCTH MpPOTEKaHUS

NEeSTENIbHOCTH Ha OCHOBe|mpodeccrHoHaIbHON chepbl[XUMUYECKMX  MPOLIECCOB  MPHUPOAHOTO U

HCIIOJIb30BaHUS (GU3MYECKUX  MPOILECCOB  H|MPOU3BOACTBEHHOT'O XapaKTepa.

TEOPETUYECKHUX U [ABIECHUI B BUJIC[yMeeT

IIPaAKTUYECKUX OCHOB[MaTeMaTH4eCKOro(1x) pemiatb  3aJadd  NpEeIMETHOH  obrjacrw,

€CTECTBEHHBIX u|ypaBHeHus(it) ONpEenEeNATh HaIlpaBJICHUs XUMUYECKUX

TEXHUYECKUX HAyK, a TAKXKeE B3aUMO/ICVCTBHUIA.

MaTeMaTU4YeCcKoro anmnapara BJIa/leeT HABbIKAMU
HaBbIKAMM NPUMEHEHUS MaTEeMaTUYeCKOro
amnmapara JJig pelieHrus XUMUUECKUX 3a71a4 U3
OOILIEMH)KEHEPHBIX U CHEIUATBHBIX JUCIUTIIHNH
npopUIN3aliy;  OMBITOM  HCIIOJIB30BaHUS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
MOJIyYCHUSI U MepepadOTKH WHPOPMAIUU IS
pelIeHUs] KOMIUIEKCHBIX MHKEHEPHBIX 3a/1a4

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

3a1a4i Ipo(hecCHOHANBHOM|(PU3NYECKUX U XUMHUYECKHX|OCHOBHBIE 3aKOHBI XMMHUHU U TPEBpalllCHUs

NEATeTLHOCTH Ha OCHOBE|3aKOHOB [IJISi PpEHISHHUs 3aJad4|BElIECTB, METO/IbI aHATN3a XUMHUYECKUX CUCTEM

HCIIOJIb30BaHUS npodeccuoHaNbHOM €CTECTBEHHO-HAYYHYIO CYIIHOCTb MpoOseM,

TEOPETUUECKHUX U|1esaTeTbHOCTH BO3HHKAIOIIYIO B po¢eCCHOHAIBHON

MPaKTUYECKUX OCHOB JIeATETbHOCTH.

€CTECTBEHHBIX " ymeert

TCXHUYCCKHUX HAYK, a TAKKC
MaTCMAaTUYCCKOro aliapara

pemiates 3aga4u B 061actu mpodeccuoHanbHOMI
JIESITCIIBHOCTH C WCIOJIh30BAaHUEM 3HAHWUH O
BEIIECTBE U XMMHYECKHUX CHCTeMax, paboTaTh C
y4eOHOM, CHpaBOYHOM U  METOAMYECKOU
JIATEPATYpPOM.

BJIaJleeT HABbIKAMU

HaBbIKaMU 00OOIIEHUS U aHAIKU3a MOy4EeHHOM
nH(pOpMaINH; MIPUMEHCHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWM /sl pelIieHus 3ajaad,
BO3HHUKAKOIINX B 00yacTu MpodecCHOHATHHOM
JESITEIIbHOCTH.

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

YyacTH y4eOHOTro IJIaHa.




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
[Tocnenyromuye TUCIUTTITUHBI
/1 JOCTHKEHHUS KOMIIETCHIINHN

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

1 |MexaHuKa )KHIKOCTH 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 |Dxonorus VK-8.1, OIIK-1.10




4. O0beM AUCHMIUIMHBI (MOIYJIS) B 3a4eTHBIX €IUHHIAX C YKA3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIJI€JEHHbIX HA KOHTAKTHYIO pPadoTy o0y4arouuxcsl ¢ npemnojgasaresieM (Mo BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KoHTakTHas padora 26 26
Jlexnmonnsie 3anstus (Jlek) 8 0 8
Jlaboparopurie 3ausTus (J1ad) 8 0 8
[pakTuueckue 3austus (Ip) 10 0 10
HNuas konTakTHas padoTa, B TOM YHcIe: 0,1 0,1

KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (MIPOoeKTy),
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 TTepeT YK3aMEHOM U c/1ada

Yacbl Ha KOHTPOJIb 0 0
CamocTrositesibHas pa6ora (CP) 81,9 81,9
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs1)
qacer:| 108 108
3a4YeTHbIE eIMHUIIBI: 3 3

5. Copep:kanue AUCHUIUIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe MO pa3genaM (TeMaM) € yKa3aHMeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKHUX YaCOB 1 BUA0B YUeOHbIX 3aHATHH
5.1. TemaTrueckuii aaH JUCHUILUIUHBI (MOYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
= a
3 JICKIIUHU IT JIP Bcero
Ne Pasensl qucHUIUIMHEI < eKn 3 CP qZC > | IOCTHXKEHU
[0} .
O W3 HUX Ha M3 HUX Ha W3 HUX Ha A
MpaKTH- MpaKkTH- MpaKkTH- KOMIICTCHIT
BCEro YECKYI0 BCEro YECKYIO BCEro YECKYIO nn
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
L paszen. ObueTeopeTniecKkue
BOIIPOCHI XUMHH
OIIK-1.1,
OO01eTeopeTHUeCKHe BOIMPOCHI OIIK-1.4
1.1. 11 4 8 8 58 78 ’
XUMHH OIIK-1.5,
OIIK-1.3
2. |2 pazgen. CnenuanbHble
BOIIPOCHI XUMHUH
OIIK-1.1,
OIIK-1.4
2.1. [Cnenunanpublie Boipocskl xumuu | 1 | 4 2 239 29,9 ’
Cren © BOTpOC ! ¥ | OTK-1.5,
OIIK-1.3
3. |3 pasnen. lHas KoHTaKTHast
paborta




OIIK-1.1,
OIIK-1.3
3.1. |Koutpoiin 1 0,1 '
p ' | OIK-1.4,
OIIK-1.5
4. |4 paznen. Kontposnb
OIlK-1.1,
OIIK-1.3
4.1. |dopma KOHTPOIIS 1 '
p R OIK-1.4,
OIIK-1.5
5.1. JIexuuu
No | HaumenoBaHue pazzaena o
. HanmeHnoBaHMe 1 KpaTKOE COJEPIKaHKUE JICKITUI
/1 U TEMBI JIEKITUHA
06 CtpoeHune aToMa ¥ CHCTEMAaTHKa XMMUYECKUX DJIEMEHTOB
e€TEOpETUYECKUE
1 I p CoBpeMeHHOE MIPEICTABICHUE O CTPOCHUH aTOMa.
BOIIPOCHI XUMUH .
CucremMaTnka XUMAYECKHAX DJIIEMEHTOB 10 CBOHCTBAM.
06 XuMHYecKas CBSI3b U MEKMOJIEKYIIIPHbIE B3aUMOICHCTBUS
€TEOPETUYECKHE N
1 I p OCHOBHBIE BUJIBI XUMHUYECKON CBSI3H.
BOMPOCHI XUMHH Brnusinue thma ¢BsI3W Ha CBOMCTBA BEIIECTB.
5 CrienpanbHble Bonpocs! |OCHOBBI OPraHUYECKOM XMMHMHU U XUMHUH TTOJIMMEPOB.
XUMUAUT OCHOBHBIE KJIACChl OPraHUUECKUX COSAMHEHUHN U TTOJIMMEPOB.
C XUMHYECKHUE MPOIECCHI B BSIKYIIUX CTPOUTEIBHBIX MaTepHuaax
MeHaIbHbBIE BOIIPOCHI
2 1 p XUMHYECKHE TIPOLECCHl MPU TOJNYYCHHUH ¢ OKCIUTyaTallud BSDKYIIUX

XHUMHHN

MaTCpHaJIOB.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

Ne .
/| TEMbl IPAKTHYECKHX HaumeHoBaHue u coaepkaHue NpakTUYECKUX 3aHATHH
3aHATHIA
1 O6mereopernyeckre |OCHOBHBIE 3aKOHBI U OHATHS XUMUH
BOIIPOCHI XUMHHU [TpaBuiia u onpeneneHusi, UCIOIb3yeMbIE B TUCIUIUIMHE.
06 XuMuyeckasi KHHETUKa U paBHOBECHE.
T TUICCKU .
1 ICTCOPETHICCKIC @DakTopbl, BIUAIOLIME Ha CKOPOCTh XMMHYECKHUX peakuuil. OOpaTtumsle u
BOTPOCRT XHMUH HEOpaTHUMble XMMHUYECKUE PEAKIIUH.
1 O6mereopernyeckue |CBOMCTBA METAIIOB
BOIPOCHI XUMHH B3anmopeiicTBie METaIOB C BOJOM, IIEJI0YaMHU, KUCIOTaMHU.
1 O6mereopernyeckue  [OCHOBBI DIEKTPOXUMHH.
BOIPOCHI XUMHH I"anpBannyeckuit nponecc. /1C rarpBaHUYECKOro MpoIeEcca.
C Kopposus metannos. MeToasl 3a1UThl OT KOPPO3UU.
2 TCIMAIIBHBIC BOTIPOCRL | (o yopppie BHBI KOPPO3HH METAaIOB, METOXbI 3AIIUTHl M CHIDKCHHS

XHUMHHN

CKOPOCTH KOPPO3UHU.

5.3. JJaGoparopubie pabOThI

HaumenoBanue pasaciia

No
| A Teme 1a00paTOPHBIX HaumeHnoBanue u cofiep:kanue J1abopaTOPHBIX padoT
paboT
1 O6mereopernyeckue |[Knaccupukanys HEOPraHMIECKUX COETMHEHUH.
BOIPOCHI XUMUH N3yueHue CBONCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTUHEHMI.
06 PacTtBOpEI M CBOMCTBa pacTBOPOB
T TUYECKU
1 HCTCOPCTHHECKHE N3yuenune mporiecca qucCOIMaIiy BEIIECTB B pacTBOPaXx,
BOIIPOCHI XUMUHU o
M3y4YeHUE Ipoliecca TUAPOIN3a COJEH.
1 Ob6mereopernueckne |OKUCIUTENBHO-BOCCTAHOBUTENIbHbBIE PEAKLIUN

BOIIPOCHI XUMUHN




I/I3yquI/I€ OKHCIHNTECIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

5.4. CamocTosiTennbHas paboTa o

OyJaromuxcs

Ne | HaumeHoBaHue paznena N
CopepxaHue caMOCTOSATEIHHONU PabOTHI
/T | JAUCUUIUIMHBI U TEMBI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
OO0mereopeTryueckue . o .
1 PaGora ¢ OCHOBHOW ¥ JOIOJHUTEIBHOH JUTEpaTypoil. BrimonHeHUe
BOITPOCHI XUMUH . N
nomaiHux 3ananuid. [logroroBka k 3a4éry.
XHUMHUECKas CBA3b U MEKMOJIEKYJISIPHbIE B3AUMOICHCTBHUSL.
Ob1ereopeTrueckue . o .
1 PaGora ¢ OCHOBHOW ¥ JOIOJHUTEIBHONH JUTEpaTypoil. BrimonHeHUe
BOIIPOCHI XUMUU . N
nomaiHux 3ananuid. [logroroBka k 3a4éry.
OCHOBHBIE 3aKOHBI U TOHATHUS XUMUHU
Ob1ereopeTrueckue . o .
1 PaGora ¢ OCHOBHOW ¥ JOIOJHUTEIBHONH JIUTEpAaTypoil. BrimonHeHUe
BOIIPOCHI XUMUU o .
nomalHux 3aaanuid. [logroroBka k 3a4€ry.
Krnaccudukanus HeOpraHmuecKux COeAMHEHNN
1 O6mereopernueckue |Odopmienne oru€ra no naboparopHoii padore. Pabora ¢ ocHOBHOH u
BOIIPOCHI XUMHHU JONIOJIHUTEIPHOM ~ JIUTEpaTypoil. BpIlIONHEHHE  [OMAIIHUX  3aJlaHHi.
[Toxroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIuid
TemmoBeie  3¢pdexTsr  xumuuecknx  peakiuil.  CaMONPOM3BOIBHOCTH
Ob6mereopeTnyeckme .
1 MpPOTeKaHus peakuuil. TepMoJMHaMHUECKHE MapaMeTpbl XHUMHYECKUX
BOIIPOCHI XUMHUH o o o
P nporeccoB. Pabota ¢ OCHOBHOW W JOMOJHUTEIBHOM JUTEPATYpOM.
Brimosninenue nomamnux 3aganui. [loaroroska k 3a4éry.
XuUMHUecKasi KHHETHKA U PaBHOBECUE
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ JOIOJHUTEIBHOH JUTEpaTypoil. BrimonHeHHE
BOIIPOCHI XUMHUH . N
nomalHux 3aaanuid. [logroroBka k 3a4éry.
PacTtBOpBI M CBOMCTBAa paCTBOPOB
1 O6mereopetnueckue |Odopmienne oryé€ra no mnabopatopHoii padore. Pabora ¢ ocHOBHOH u
BOIPOCHI XUMUH JOTIOJIHUTEIPHOM ~ JIUTEpaTypoil. BpITONHEHHE  [OMAlIHUX  3aJlaHHi.
IToaroroska k 3a4€ry.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
1 O6mereopernyeckue |Odopmienne ory€ra mo maboparopHoii pabore. Pabora ¢ OCHOBHOH M
BOIPOCHI XUMHUHU JOTIOJIHUTEIBHOM ~ JIUTEpaTypou. BbIlTONHEHHE  OMAlIHUX  3aJaHMM.
[ToaroroBka K 3a4€Ty.
XHUMUS METAIOB
Ob6mereopeTuyeckre . . .
1 PaGota ¢ OCHOBHOW ¥ JOINOJHUTENHHON JIUTEpaTypoil. BrimonHeHue
BOIIPOCHI XUMUH . N
nomarnrHux 3aaanuid. [loaroroBka k 3a4€ry.
OCHOBBI 2JIEKTPOXUMUU. | aTbBaHUUECKHUE DJIEMEHTHI.
Ob6mereopeTuyeckre . . .
1 PaGota ¢ OCHOBHOW U [JONOJHUTENHHON IUTEpaTypoil. BrimonHeHue
BOIIPOCHI XUMUH . N
nomarrHux 3aaanuid. [loaroroska k 3a4€Ty.
Koppo3sust Meramios. MeToabl 3alIUTEI OT KOPPO3UHU
CrnernuanbHbIe BOIIPOCHI . o .
2 Pabota ¢ OCHOBHOW U OTOJHUTEIBLHON JUTEpaTypoil. BrImoiHeHHE
XUMUHU N N
nomaiHux 3aaanuid. [logroroBka k 3a4€rty.
OCHOBBI OPraHMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.
CrnenuanbsHble BOIPOCHI o . .
2 Pabota ¢ OCHOBHOW U OTOJHUTEIBLHON JUTEpaTypoil. BrImoiHeHHE
XUMUU o .
nomaiHux 3aaanuid. [logroroBka k 3a4€Ty.
JlucniepcHbIC CHUCTEMBI M KOJUTOUIHBIE PACTBOPHI
2 Cnenuanbuble Bonpock! |[IOHATHE U THIBI AUCIIEPCHBIX CUCTEM. Y CTOMYMBOCTD aucnepcuii. CTpoeHue
XUMHUH Muneisl. Pabota ¢ OCHOBHOW W JOTIOJHUTEIBHOW JIUTEpaTypOil.
Brimosninenue nomamnux 3aganui. [loaroroska k 3a4éry.
2 | CrieumansHble BOIPOCH XUMHYECKHE TTPOLIECCHI B BSUKYIIUX CTPOUTENIbHBIX MaTepHUanax




Pabota ¢ OCHOBHOW U JONOJMHUTEIBHOW JHUTEpaTypoil. BrimonHeHue

XUMHHN 9 -
JOMAIIHUX 3aJaHUU. HO,Z[FOTOBKa K 3a4CTYy.

3auéT

dopma koHTpOIIA o
p p YCTHBIN ONpOC, TECTHI, PELICHUE 3a1a4




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

YyeOHass mporpaMmMa BKIFOUAET HE TOJBKO ayJUTOPHBIC 3aHATHS, HO YyIEISIeT BAXKHOE BHUMAHHE
BHEAyIUTOPHON CaMOCTOSTENbHON paboTe cTyAaeHTa. [l yCIentHoro OCBOCHHs TEOPETUIECKOr0 MaTepuarna,
npuoOpeTeHus: He0OXOAMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIIsIpHAst padoTa ¢ KOHCIIEKTOM JIeKIiH (00paboTka
TEKCTa); MOBTOpHas paboTa Haj y4eOHBIM MaTepuaioM (yuyeOHHKA, TEPBOMCTOYHHKA, JOMOIHUTEIBHON
JUTEPaTyphl, ayJAHO- W BHJCO3AINNCEH); COCTABJIICHUE TUTAHA M TE3MCOB OTBETA; COCTABIICHUE 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 M 33/1aTh €ro MPEroAaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUHU, KOHCYIIbTAIlUH.

[IporpamMmmoil TUCUUILIMHBI NPEIYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATHUH, Ha KOTOPBIX HAETCs
OCHOBHOH CHCTEMaTH3MpPOBAHHBII MaTepHall, MPAKTUYECKHX M JIAOOPATOPHBIX 3aHATHH, MPEANOJIaratoIInux
3aKperyieHue U3yu4eHHOro martepuana u GopMUpOBaHHE Y 00ydaromierocs HeOOXOAUMbIX 3HAHUM, YMEHUHN U
HaBbIKOB. Kpome TOro, BaXKHbIM 3TalOM H3y4€HUS JUCLMIUIMHBI SBISIETCS CAaMOCTOATEIbHas paboTa
oOyJaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl U3y4eHHE TEOPETUUYECKUX BOMPOCOB TUCIUILIMHBI, OJTOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITUSAM, IIOATOTOBKY K aTTECTAIIMOHHBIM paboTaM, MOATOTOBKY K 3au€Ty.

s ycnenrHoro OCBOGHMSI IUCUUIUIMHBI HEOOXOAMMO IMOCeNIaTh BCe 3aHATHS, T.K. 000 MpOmycK
3aHATHUSL OCJIOXKHSET OcBoeHue mpenMera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSX 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
CaMOCTOSITENIHOW pabOThl 1O WM3YYCHUIO JAHCHUIUIMHBI OO0yYalommMmcs Heo0XoauMo: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIA MaTepua, UCIOIb30BATh OCHOBHYIO M JIONOJHUTEIbHYIO JINTEPATYpPY; 2) BBHIIOJHUTH
MIPaKTUYECKHE 3a/laHds B paMKax M3y4yaeMoW TeMbl, 3) O3HAKOMMTHCS C METOJMYECKUMH YKa3aHUSIMH K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHo4Hble MATepHAJIbI /ISl NPOBeJeHUs] TEKYylIero KOHTPOJIsI YyCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTaniy 00y4aloIMXcs 10 AUCHHUILIMHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POILIECCE OCBOCHUS AUCIMITIINHBI

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

n/m (Momys) KOMITETEHLIIH CpencTBa

OIIK-1.1, OIIK-1.4, OIIK- 1.5,[YcTHBINE OmpoOC, TECTHI,
1 |OO6mereopeTrdeckue BOMIPOCH XUMHHI

OIlK-1.3 pelieHue 3a1a4

T O g— OIIK-1.1, OIIK-1.4, OIIK- 1.5, |ycTHBIN ompoc, penieHue
OIIK-1.3 3aJa4, TECThI.

3 |Kommpom OIIK-1.1, OIIK-1.3, OIIK- 1.4,|ycTHBI} ompoc, peuieHue
OIIK-1.5 3aJ1a4, TeCThI

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

4 |®opma KOHTPOJIs OIIK-1.5 3a/1a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM MHBIE MAaTepUAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIE
U1l OLICHKY 3HAaHU, yMEHUI U HaBBIKOB U (MJIN) OIbITA IPO()ECCHOHAIBHON IEATEIBHOCTH, XapaKTePU3YIOIUX
sTanbl HopMUPOBAHHS KOMIETEHIUH B MPOIIECCE OCBOCHUS AUCITUTIINHBI

[Tonydyenue 3a4yéra Mo IUCHMILIMHE IPEAIOJaraeT BHIIOJIHEHUE JABYX AaTTECTALMOHHBIX paboT 3a
CeMecCTp AJIsl MPOBEPKU CPOPMHUPOBAHHOCTU HHIUKATOpa AocTkeHus komnerennuii OIIK 1.1, 1.3, 1.4, 1.5

ATttecranonHas padora Nel Bkitouaer B ceOsl TEMbI: CTPOCHHE aTOMa, XMMMYECKasl CBSI3b, KJIACCHI
HEOpPraHUYECKUX BEIIECTB, IKBUBAJIECHT, KUHETUKA XUMHUYECKUX PEAKIIUMA

ATttecranonHas pabora Ne2 BKiIro4aeT B ce0sl TEMBIL: AJIEKTpOIMTHYECKas nucconuanus, pH, rugponns
COJIEH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, TaJIbBAHUYECKUN D3JIEMEHT, KOpPpO3Us METAJIOB,
KECTKOCTH BOJIBI.

BapuanTt 3aganuii 11s ATTectaiinoHHoN padoTsl Nel

Nel. Onpenenuts 4nciIo 3JEKTPOHOB B aTOME LIMHKA. 3aIIMCATh HOJIHYIO 3JIEKTPOHHYIO KOH(DUTYpaLIHIO
aToMa. KakoBa BaJI€HTHOCTb aToma?

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

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. IIpu B3aumoneiicteuu 3,24 r TpexBaJ€HTHOI'O METajlla ¢ KucioToi Belaensercs 4,03 1 Bogopoaa
(H.y.). Beruncnure 3KkBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl MeTaJlja.

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

Ne5. 3anucarh auccouuanuio BEIIECTB: THJIPOKCHJ HATpPHUs, CEPOBOAOPOJHAS KHUCIIOTA, XJIOPHUA
QIIOMUHUS, THAPOKApOOHAT HATpPHUs, TUAPOKCOXJOPUJ AIOMUHUS, THAPOKCUA aMMoHusA. s cimalObix
AJIEKTPOJIUTOB 3aIIUCATh BHIPAKEHUE KOHCTAHTHI IUCCOLMALIUN

BapuaHnt 3amanuii 111 ATTecTalimoHHOM padoThl No2

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

Ne2. Tloaseprarorcst 1 THAPOIH3Y pacTBopsl cieayromux coneii: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS THIPOJIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PaccraButh K03 (UIIMEHTH B YPaBHEHUSX PEAKINIl METOOM 3IeKTpoHHOTro Oananca. COCTaBUTH
AJIEKTPOHHBIC ypaBHEeHUs. [[JIsl Kax 10l peakuu yKa3aTh, KaAKOE BEIISCTBO SBJISCTCS OKUCIIUTEIEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKO€ BEI[ECTBO OKUCISIETCS, KAKOE BOCCTAHABIUBAETCH.

CuS + HNOS (xon1.) = CuSO4 + NO2 + H20

Ned4. Borumcnute DJ[C raqbBaHUYECKOTO AJIEMEHTA, COCTOSIIET0 W3 IUIACTHH KaaMHUs U MarHus,
OIYIIEHHBIX B PacTBOPHI CBOMX cojicii ¢ koureHtpanuei [Cd2+]=[Mg2+]=0,1 mons/i1. CocTaBuUTh cCXeMy
3IIEMEHTa, HAIUCaTh YPAaBHEHUS 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 yCTPAaHUTh KAPOOHATHYIO )KECTKOCTb,
paBHyIO 5,8 MMOJIB/1?

7.3. Cucrema OLIEHMBAaHUS PE3YyNbTaTOB OOY4YEHMs MO JUCHUIUIMHE (MOIYJIO) MPH MPOBENCHUHM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOYHOE HMCII0JIb30BaHUE HAYYHON TEPMUHOJIOTUH, CUCTEMAaTHYECKH IPAMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

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

YMEHHS:

- YMEeT OpUEHTUPOBATHCS B TEOPUSAX, KOHUIEHIUAX U HAMTPABJICHUSAX TUCIUILINHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

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

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

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

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

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0

3¢ (peKTUBHO UCIONIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

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

v (v
CTAVONOARLIV AACYVAr TaIdy  RDLICAL I VYNODRAUL FUNLTUNALL UOTTATIAIIAG 29 AT

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUSA 10 JUCLHUILIUHE;

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

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MOCTAHOBKE U PELICHUH HayYHbIX U Ipo(eCcCHOHAIbHBIX 3aa4

HaBbIKH:

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

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHHU I BHIOMpPAET CTaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUI;

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

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

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

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJbTYPhI UCITOJTHCHHA 3aI[aHI/II71;

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

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEIFHO» |- (hparMEHTapHbIEC 3HAHUS 110 TUCIUILTIHE;

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

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHH;

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

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BOIPOCHI U MNPAKTUYECKHE 3aJaHUS JUId IPOBEIEHUS NPOMEXKYTOUYHOM aTTECTALMH
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BOMPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

1. Knaccudukanus HEOpraHMYeCKMX COEAMHEHMH (OKCH[bI, KUCIOTbI, OCHOBaHMS, COJM CPEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUs, OCHOBHBIE XUMHUECKHUE CBOICTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HauUeHHUE, PU3NIECKUI CMBICI.
. Hpunnun IMaymu. IpaBuno Xynna. [IpaBmino KneukoBckoro. CTpoeHHe 31€KTPOHHBIX 000JI0YEK

[99)

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

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

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMnuiekcHble COeIMHEHMS: CTPOEHHE, TIOJyUYEHUE, HOMEHKIIATYpPA.

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

9. KuHeTnka XMMHUYECKUX peakluil. 3aKOH JeHCTBYOINN Macc. VI3MeHeHne CKOPOCTH MPU U3MEHEHUH
KOHIIEHTpAIlUU BEUIECTB, JIaBiIeHMs, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKMX MapaMeTPOB 3aBUCHUT, OT KaKuX
HE 3aBUCHT.

10. TemmnepaTtypa kak (akTOp KHHETMKM XMMHUYECKHUX pEaKIMii: BO3JEHCTBUE TeMIepaTyphl Ha
ckopocTh peakuuu, IlpaBuno Bant-T'odda, ypaBHenue Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HAa MEXAHU3M PEAKIIUH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alUCh KOHCTAHTY PaBHOBECHS B 001IEM
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suze. [Ipunnun Jle Ilarense. BausHue temneparypsl, JaBiI€HUS U KOHLICHTPALUK BELIECTB HA CMEILCHUE
paBHOBECHS.

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

13. Dnexrponutuueckast auccoruaius. CUIbHBIE U CIIa0bIe AJIEKTPOJUTHI: OMpeAesieHue, TPUMEpPHI.
Crenenp M KOHCTaHTa auccouuanuu. CMeIeHue XHMHUYECKOTrO PaBHOBECHS IPU JUCCOLMALNU (BIIHMSHUE
TEeMIIEpaTyphl, pa30aBieHUs], OAHOUMEHHBIX HOHOB).

14. NonHoe npousBeneHne Boabl. Bomoponusiid nmokasatens cpenasl. Pacuer pH cHiIbHBIX U C1a0bIX
3EKTPOJIUTOB.

I'mpponu3 coneit. CMelleHME XUMHYECKOIO paBHOBECHs Ipoliecca Tuaposn3a (TeMieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

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

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

17. Obuue ¢pusznyecKkue 1 XUMUIECKUE CBOWCTBA METAIIIOB (B3aMMOJICHCTBUE K HEMETAIUIAMHU, BOJIOH,
kuciotaMu, kucioramu-okuciutesiMu: HNO3 paz6, HNO3 konn, H2SO4 koHIT). DIeKTpOXUMHUYECKUN DT
HAIpPsSDKEHUS. METAJIJIOB.

18. I'anpBaHUYECKUI 3JIEMEHT: IPUHLUIT PabOTHI, IPOLIECCH HA KaTOE, MPOLIECCHl Ha aHOE, OTIIMYUE
OT 3JIeKTpoJu3a. YpaBHeHre HepHcTa — BeIunciieHrne noTeHuana s 3iaekTpoaa. CTaHaapTHBIN 3JEKTPOIHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

19. DnexTponus: onpeneacHue, OTIIMYUE OT TaJbBAHMYECKOTO AJIEMEHTa. DJIEKTPOIN3 BOJBI, COJICH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajesi.

20. Koppo3usi MeTauioB B KHCIION, HEUTPAIbHON cpefie B KUCIOPOJHOU M OECKHCIOPOIHOMN cpee.
Bunbl koppo3un. MeTopsl 3alIUThl METAILIOB OT KOPPO3UHU.

2]1. Baxseiliue NpUPOJHBIE COCIUHEHUS KalbLMsl, BO3JIYIIHbIE W THJPABIMYECKUE BSIKYIIUE
CTPOUTEIBHBIE MAaTEPUAIIBI - TPOLIECCHI ITPU UX MOJTYYEHUU U TBEPACHUMU.

22. TlomumepHBIE MaTepuaibl, UX OCOObIE CBOWCTBA, OCHOBHBIC BHJBI TOJIMMEPOB, O0JACTH HX
MIPUMEHEHUS.

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

1. HarucaTp ypaBHEHHE XMMUYECKON PEaKIuy, pacCTaBUTh KO3 PHUIINEHTHI.

2. Paccuurtarh BBIXOJ NPOLYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuurath TemnoBoi 3p(HeKT XUMUUECKON PEaKIIUH.

4. Paccuntath U3MEHEHHE CKOPOCTU XMMHMUYECKON PEAaKLIMU MPU U3MEHEHUM KOHIIEHTPALlMM BELECTB
WM TEMIIEpaTyphl.

5. Hammcare ypaBHEHHME DIIEKTPOJIMTUYECKONW JUCCOLMALUU M BBIPAKEHUE JUII KOHCTAHTbI
JUCCOLUAIUH.

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Hanucath ypaBHEHUE TUIPOJIN3A COIH.

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

9. BpuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCINTEIbHO-BOCCTAHOBUTEIBHYIO PEaKLMIO, ONPENCINTh OKHUCIUTENb U
BOCCTaHOBUTEb.

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

12. CocTaBUTh CXEMY 3JIEKTPOXUMUYECKONH KOPPO3UU METAJLIOB.

[pakTrueckue 3aqaHus IS MPOMEXKYTOUHOW aTTecTauuu pasmemnieHsl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/page/view.php?id=79069)

7.4.3. IlpumepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM TUTAHOM HE MPEAYCMOTPEHBI

7.5. Meroauueckrue MaTepHalbl, ONPEIeNIONINe MPOLeyphl OLEHUBAHUS 3HAHUN, YMEHUN, HAaBBIKOB U (HJIN)
OTIbITa IPO(ECCUOHATBHOM IeATENbHOCTH, XapaKTepU3yIOIIUe 3Tanbl (JOPMUPOBAHUS KOMITETEHIIUN



KoHTposb ypOBHSI YCBOGHHBIX 3HAHWN, OCBOCHHBIX YMEHHUH M MPUOOPETEHHBIX HABBIKOB (BJIaJICHHUH )
OCYIIECTBIISICTCS B paMKaxX TEKYIIET0 W IPOMEXYTOYHOTO KOHTPOJS B cooTBeTcTBUU ¢ [lonokeHmeMm o
TEKYILEM KOHTPOJIE ¥ TPOMEXYTOUHO arTectanuu odydatommxcs B CIIOIACY.

Tekymuii KOHTPOJb OCBOCHHS KOMIETCHIMH 10 JUCHUIUIMHE NPOBOAUTCS TMpPHU HU3YyYCHUH
TEOPETUYECKOTO MaTepuaia, BBHIIIOJHEHWM 3aJaHUi Ha MPAKTUYECKUX 3aHATUAX, CJade€ OTYETOB IO
71a00paTOPHBIM PAOOTaM, BBHIIOIHEHUN HHIANBUAYAIBHBIX 331aHIK B pOpME KOHTPOJIBHON PabOTHI,
Pacuetno-rpaduyeckoii padotel. TekymeMy KOHTPOJIO MOJUICKUT MOCEIIAeMOCTh CTYICHTaMH ayAWTOPHBIX

3aHATHN U paboTa Ha 3aHATHUSX.
HToroBoii OLIEHKOH OCBOGHMSI AUCHMILUIMHAPHBIX KOMIETEHUUH (pe3ynbTaToB OOydeHHs IO

TUCIUIUIMHE XWMHUsI) SIBIISICTCS IMPOMEKYTOYHAsl aTrrtecranus B (opme 3adéra, MpoBOIUMAs C Y4ETOM
pe3yJIbTaTOB TEKYILEr0 KOHTPOJIS B CEMECTPE.

7.6. Kpurepuu orieHuBaHus CQOPMUPOBAHHOCTH KOMIETEHIIMIA TP MPOBEIECHUU MPOMEXKYTOUHON aTTECTAllUU

Kpurepun
OLICHUBAaHMS

YPpOBEeHb OCBOCHHUS M OIICHKA

OrneHka OneHka
«HEYJOBIIETBOPHUTENb | «yIOBIETBOPHUTEIBH | OLEHKA «XOpPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHOY «3a4TCHOY
VYpoBeHb 0CBOEHUS | YPOBEHb OCBOEHMSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOCHUS
KOMIIETEHIINHU KOMIIETEHLINI KOMIIETEHIIUH KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI.
Kommereniun ge Kommerenimn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3nanus oTcyTcTBYIOT, |  CdopmupoBans 3HaHus OOIIMPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHEIE,

chopMuUpOBaHBI

3HAHUU. YMeHus
(dbparmMeHTapHbI 1
HOCST
pENpOAYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyETCS
HU3KUN YPOBEHb
CaMOCTOSITEIIBHOCTH
MPaKTUYECKOTO
HaBBbIKa.

HOCSIT
PENPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aJ1aHHMN.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTONYUBOTO
PaKTUYECKOTrO
HaBbIKA.

BCECTOPOHHHE. Y MEHHS
YCIIELTHO TPUMEHSIFOTCS
K PELICHUIO KaK
TUTIOBBIX, TaK U
HECTaHJapTHBIX
TBOPYECKUX 3aIaHUMH.
JemMoHCcTpUpyeTCcs
BBICOKUI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsl aJJaITUBHOCTH
MPaKTUYECKOr0 HAaBbIKa




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, Marepuaa; 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
MIPOJAEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs [Toka3zan xopomue | ydeOHOro MarepHana.
[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 HEKOPPEKTHBIE| JIOTHKU 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
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabpTaTaM oOy4deHus (3HaHUS, YMEHUs, BIIaJICHUE HABBIKAMH).

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

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

OrneHka «yIOBIETBOPUTENBHOY/ «3a4TEHO» BBICTABIISETCS, €CIHM CpeliHee apupMeTHIeckoe HaXOAUTCs
B MHTEpBaje ot 2,5 10 3,4.

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

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

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i y4e0HO-METOIUYECKON JTUTEePATyPhl

OcHoBHAasl JJuTEpaTYpa

CemepuxkoB U. C., I'epacumoBa E. C., ®usnueckas XuMHs CTPOUTEIbHBIX 9bC
1 [marepmanos, ExatepunOypr: Vpanbckuit ¢enepanbubiii yHusepcurer, IbC

ACB, 2015

Axumos JI. U., Auapeesa H. A., bansmakos M. ., ['onuaposa U. B., Unuuk B. 9BbC

2 |B., Muponos A. M., Muporos /I. A., ITasnoB A. U., Yxuna A. B., Xamuna O.
M., Xumus, CII6., 2013

3 |I'muaka H. JI., O6mras xumus, M.: Kaopyc, 2013 9bC

XamurtoBa A. U., Aatonosa JI. B., bByceiruna T. E., Ky3uenos A. M., OcHOBbI
4 opranuyeckoii xumun. OpraHuveckue IOJIMMEpPHbIE Martepuaibl, Kaszams:| http://www.iprbooksh
Kazanckuii HAIlMOHAJIbHBIN HCCIIENOBATEILCKUH TeXHOJOrHueckuii| 0p.ru/61993.html

vHUBepcuTeT, 2010

JlomoJHUTENbLHAA JJUTEPATYPA




1 |leasdpman M. U., FOctparos B. I1., Xumus, CII6.: Jlans, 2017 9BC

2 |AxwmeroB H. C., O6mas u nHeopranuueckas xumusi, CI16.: Jlanp, 2014 9bC

AobakymoBa P. A., Akumos JI. 1., AuapeeBa H. A., banemakos M. /1., 'on4yapoBa IBC

3 |W. B., MUauuk B. B., Muponos A. M., Muposnos /I. A., [1aBnos A. 1., CyBepueBa
O.JI., Yxuna A. B., Xamuna O. M., Axumos JI. 1., Xumusg, CII6., 2008

JIunun P. A., AngpeeBa JI. JI., Monouko B. A., CnopaBoyHuK 110

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

OObyuaromuecs u3 yrciia UHBanuA0B U jinil ¢ OB3 o0ecnieunBarOTCs eYaTHBIMU U (MIIN ) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

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
O6mas xumus s cryaentos CII6IACY hp2id=2994

I'enepman M. U., KOctpatoB B. II. Heopranmueckas xumusi:
VYuebHoe nocobue. 2-e u3j., crep. - CI16.: UznarenscTBo 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 MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX 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), PACIpPENEleHHBIX Ha -cepBepax B|WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BkitoyaeT OTE€UYECTBEHHbBIE 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-0MOIHOTEUHAs cUcTeMa u3aareabcTta "Jlanp" https://e.lanbook.com/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO
mporecca IO JUCHMIUIMHE, BKIIOYas MEpedYeHb JIMIEH3MOHHOIO M CBOOOJHO PACHpPOCTPaHIEMOTrO
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
JUISL CAaMOCTOSITEIbHON pabOThI cpelncTBaMu O0yueHUs

YyeOHast ayauTopusi AN TOPOBEACHHS  3aHITHIA
JEKIIMOHHOTO  THUMA, KOMIUIEKT MYJIbTUMEIUMHOTO

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

noakmoueHne kK kommbiorepHoit cetn CIIOIACY,
BbIX0J B MIHTEepHET




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

ObopynoBaHue: 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, cymmabHBIN
mkap NOL 24/200, pH- merp-mmumBonsT™MeTp pH-
150MU, OapomMeTp,  TEpPMOMETP, TICUXPOMETP,
MOHOMETpUUYECKUH u3Meputenb «Craryc-2», CUéT4MK
40. VYwueOHble ayauTOpUM JUIA  TMpOBeaeHUs|a3pouHoB «Candup»

IPAKTUYECKUX 3aHATUH, 1abopaTOpHBIX | XUMHUECKass Mocyaa (MpOOMPKH, IITATHBBI, CTAKaHBI,
paboT,rpynmoBBIX u WHAUBUAYAIbHBIX |KOJIOBI, OIOPETKH, MUIIETKH, IUTATUBBI ISl TPOOUPOK),
KOHCYJIbTalUH, TEKYIIETro KOHTPOJIS U [XUMHYECKHE PEaKTUBBI.

IIPOMEKYTOUHOM aTTeCTaluu Y4eOHOo-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,
XHUMHUYECKHE CBOMCTBA METAJJIOB, 3allUTa MeTala OT
KOppOo3uu(IIpOTEKTOpHAs), Cxema KOHTaKTHOM
KOppO3UHU METaJlIOB, Cxema KOPPO3HOHHOT'O
pa3pyLICHHS Kene3a

[TomemieHue 17151 caMOCTOSTENBHON PadOTHI (YUUTAIBHBIH
3an oubmuoteku, aya. 217): [1IK-23 wr., B T.4. 1 mr.- [IK
st g ¢ OB3 (cuctemHbiii 070K, MOHHTOD,
40. ITomemeHus A CAMOCTOSITENNEHOM paOOTHI KJIaBUaTypa, MbIlIb) C TMOAKIIOYEHHEM K CETH
«IHTEepHET» M 00ECIIeUeHUEM JIOCTYIIA B DJIEKTPOHHYIO
uH(popMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016

Jlia naBanuaos u aui ¢ OB3 obecnieunBaroTes crienuanbHble YCIOBHS 1711 OJy4yeHUs: 00pa3oBaHUs B
COOTBETCTBUM C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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