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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

MOJTy4YeHUE 3HAHUM MO0 XUMHH, 00eCIeUYnBarOIIeld OCHOBY TMOJTOTOBKM OakaliaBpa, JTOCTATOYHOU IS
peleHus

MIPOU3BOACTBEHHO-TEXHOJOTHUYECKUX, OPTaHU3aLMOHHO-YITPABICHYECKUX, HAYYHO- UCCIIEI0BATENBCKUX
Y MPOEKTHBIX 3a7a4

Nzyuenue:

1. COBpeMEHHBIX MPEACTaBICHUI O CTPOCHHUH BEILIECTBA, O 3aBUCUMOCTH CTPOCHUSI U CBOMCTB BELIECTB
OT TOJIOKEHMSI COCTaBIISIIOIIMX HUX AJEMEHTOB B [lepronnyeckoi cucTeMe M XapakTepa XMMHYECKOM CBSI3U
MPUMEHUTENBHO K 3aJ]a4aM XMMHYECKON TEXHOJIOTHUH;

2. NOpUPOJbl XUMHUYECKMX PEaAKIUW, HCIOJIb3yEeMbIX B MPOU3BOJCTBE XHWMHYECKHX BEIIECTB U
MAaTEepHAIOB, KHHETUYECKOTO U TEPMOJIMHAMUAYECKOTO MOAX0/10B K ONTMCAHUIO XUMHYECKUX ITPOLECCOB C LEIbIO
ONTUMM3ALMK YCIOBUIN UX TPAKTUUYECKON pealnu3alluu;

3. BaXHEWIIMX CBOICTB HEOPraHMYECKUX COEAMHEHHH M 3aKOHOMEPHOCTEM HX HW3MEHEHUs B
3aBUCUMOCTH OT MOJIO’KEHHS COCTABIIAIOIIMX UX 3JIEeMEHTOB B [leproandeckoi cucreme;

4. COBpEMEHHBIX TEHJICHLIMW  pa3BUTHs  HEOPraHMYECKOW XUMUU UM HEOPraHUYECKOro
MaTepHaOBEACHUS.

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl MO IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHIMH

Kox u naumenoBanue Kon u HaumeHnoBanue [Tnanupyemble pe3ynabTaThl O0yYEHHS 10
KOMITETCHITHT WHJIUKATOpa JOCTUXKEHUS JTUCIUIIINHE, 00ECIIeYNBAIOIINE TOCTH)KCHIE
KOMIIETCHIINH IJIaHUPYEMbIX pe3yiabTaToB ocBoeHust OITOIT
OIIK-1 Cnocoben pemats|OITK-1.1 Brisasnser v(3Haer
3aaul  NPOQeCcCCUOHAIBHOM |KJIaCCUPUIUPYET (PUINYECKHE U|XUMUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA
NEeSTeIbHOCTH Ha OCHOBE|XUMHYECKHE MPOLIECCH, [XUMUYECKUX JJIEMEHTOB U HUX COCIUHEHH,
HCII0JIb30BAaHUS MIPOTEKAIe Ha  OOBEKTE|COCTaBIISIFOIINX OCHOBY CTPOUTETBHBIX
TEOPETUUECKUX u|mpodeccnoHanbHOM MaTepuanoB. EcTecTBEHHOHAYYHYIO CYIIHOCTh
MPAKTUYECKUX OCHOB|ACSATEIHHOCTH mpo0Oem, BO3HUKAIOIINX B xoJe
€CTECTBEHHBIX u npohecCuoHaNbHOM AeSITETbHOCTH
TEXHUYECKHUX HAYK, a TAKKe OCHOBHBIC XHMHUYECKHE SIBICHUS, 3aKOHBI U
MaTeMaTU4YecKoro amnrmapara TEOPHUH KIIACCUYECKOM U COBPEMEHHOW XHMMH,

OCHOBHBIE€ TIOJIOKEHHUSI U PACUETHBIE METOJbI
€CTECTBEHHO-HAYUYHBIX JUCIUIUINH, HA KOTOPBIX
Oasupyercst u3ydeHue MpodecCHOHATHHBIX

JUCLUTIIINH

ymeer

BBIBIIATb  €CTECTBEHHO-HAYYHYIO CYIIHOCTH
npobiem, XapaKTEepPHBIX JUTS JTAHHOU

npohecCuoHaNbHOM AeSITETbHOCTH

MPUMEHSATH MOJIYYEHHbIC 3HAHUS 110 XUMUH MIPU
W3YYEHUU JIPYIMX JUCLMIUIMH, BBISBIATH
KOHKPETHOE€  XHMMHYECKOE  COAEpKaHUE B
MPUKIAAHBIX  3adadaX  MHpodeCcCHOHATbHOU
eATeIILHOCTH

BJIa/leeT

nHpopManued O HaA3HAUYCHUH U 00IacTsIX
NPUMEHEHUSI OCHOBHBIX XMMHYECKHUX BELIECTB
M UX COeTUHECHUI.




OIIK-1 Cmocoben pematb

3amaun PO eCCUOHATBHON
ACATCIIBHOCTH Ha OCHOBC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u

TCXHUYCCKHUX HAYK, a4 TAKXKC
MaTEMAaTUYCCKOrI'O alrapara

OIIK-1.3 Omnpenensier
XapaKTEPUCTHKH  XHUMHUYECKOTO
npouecca (stB7IEHUS),
XapakTEepHOTro T  OOBEKTOB
npodeccrnoHaIbHOI
NeSTeIbHOCTH,  Ha  OCHOBE
AKCIIEPUMEHTAILHBIX

HUCCIIETOBAHUN

3HaeT
o0rmme 3aKOHOMEPHOCTH MPOTCKAHHS
XUMHAYECKHX  TPOIECCOB  MPHPOTHOTO  H
MPOU3BOJICTBEHHOTO XapaKTepa.

ymeet

HCIIOJI30BaTh OCHOBHBIE METOIBI XMMHYECKOTO
HCCIIEAOBAHUS BEIISCTB U COCTUHCHHI,
BJajgeeT

HaBBIKAMH OITMCAHUS OCHOBHBIX XHWMHYECKHUX
SIBJICHUI

OIIK-1 Cmocoben pemath
3ajauu  npodeccuoHaIbHON

NEATEIbHOCTH Ha OCHOBE
HCII0JIb30BAaHUS

TEOPETUYECKUX u
MIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a4 TAKXC
MAaTe€MaTUYCCKOroO almapara

OIIK-1.4 IIpeacrasnsier 6a30BbIC
UIsl IpOheCCHOHANBHOM Chepsl
¢usznyeckue U XUMHUYECKHUE
MpPOLIECChl U SIBICHUS B BUJE
MaTeMaTHYeCKOro(1x)
ypaBHeHUs(i)

3HaeT
obue 3aKOHOMEPHOCTHU MPOTEKaHUS
XMMHYECKUX  MPOLIECCOB  MPUPOJHOTO U
MIPOU3BOJACTBEHHOI'0 XapakTepa.

yMeeT

pemiath  3aa4yd  NPEAMETHOM  0o0iacTw,
ONPEACIISATh HAaIpPABJICHUSA XUMHYECKHIX
B3aIMOJIECTBUMN.

BJajJeeT

HaBbIKAMM  NPUMEHEHHUS  MaTeMaTU4YECKOTO

anmapara JUisl pelieHUus XMMHYECKUX 3a/1ad U3
OOIIENHXEHEPHBIX U CHEIMATIbHBIX TUCLMILIMH
npoQUIN3aliKi;,  ONBITOM  HCIOJb30BAHUS
OCHOBHBIX METOJIOB, CIIOCOOOB U CpEICTB
NOJYYEeHUsI M TepepadoTku MH(pOpMaruu s
pELICHN KOMIUIEKCHBIX MHXKCHEPHBIX 3a/1a4

OIIK-1 Cnocoben pemarb

3aJjauu  Mpo(ecCHOHATBHOM
NEATEeIbHOCTH Ha OCHOBE
UCIOJIb30BAHUSA

TEOPETUUECKUX 17§
MPAKTUYECKHX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKUX HAYK, a4 TAKXC
MAaTE€MaTUYCCKOr O aIrapara

OIIK-1.5 BeiOupaer 06a3oBble

dusnyeckue U XUMHUYECKHUE
3aKOHBI [IJId PpCHICHUA 3adad
npodeccnoHanbHOM
JeSTEeTbHOCTH

3HAET
OCHOBHBIC 3dKOHBI XHMHUHU U [IPEBPALLICHUA

BEUICCTB, MCTO/AbI aHAJIN3a XUMHUYCCKUX CUCTEM
€CTECTBEHHO-HAYUHYI0 CYIIHOCTh HpoOJeM,
BO3HHUKAIOIILYIO B npodeccuoHaTbHON
NesITeTbHOCTH.

ymeeT

peuiaTte 3aaa4u B obiactu HpO(i)CCCHOH&HBHOfI
JIEITEILHOCTH C HCIIOJB30BAaHUEM 3HAHUH O
B€HICCTBC 1 XUMHUYCCKUX CUCTEMAX, pa6OTaTB C

y4eOHOM, CIPaBOYHOW H  METOJUYECKOU
JIUTEPATYPOU.
BJIajieeT

HaBbIKaMU O00OOIIEHUS W aHaIH3a MOTy4YeHHOU
nHpopmanuu; IIPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHUU IS pEelIeHUs 3ajad,
BO3HHUKAIOIMIMX B 007acTH MPOQECCHOHATBHON
NESATCIILHOCTH.

3. Yka3zaHue MecTa JMCUMILIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Hannas pucummivHa (MoAyib) BiiatoueHa B bnok «/lucuunnunel, monymu» B1.0.13 ocHoBHOI
npodeccuonanbHOr oOpazoBarensHOM mporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHTCS K 00s13aTeIbHOM

qacTHu y‘-Ie6HOFO Ij1aHa.




JlucuuruimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO W E€CTeCTBEHHO-HAYYHOTO IHKIA H
OCHOBLIBACTCSA HA 3HAHUAX, HABBIKAX 1 YMCHUAX, HpI/IO6peTeHHI>IX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEIIHOMY OCBOEHHIO ITUCHMIUIMHBI COMYTCTBYET MapajulelibHOe H3ydeHHE (QHU3UKU U
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHILIHH.

I[JISI YCHICUIHOTO OCBOCHU A NUCHUIUIMHBI CTYACHT JJOJIKCH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIIbHBIC aTOMHAass W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOIHWsS, H30TOIbI, XHMHYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHUCIICHHA, MOJIb, MOJIAAPpHAA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, D3JCKTPOJIUT U HEDICKTPOIIUT,
QJICKTPOJUTHUYCCKAA JUCCOHALUA, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, OKHMCIICHUC U BOCCTAHOBJICHHUC, TEIJIOBOH
3 PEKT peakum, CKOPOCTh XUMUYECKOH PEakIiy, KaTallu3, XAMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBLI XUMHUHU: COXpPAaHCHUA MACChl BCUICCTB, IMOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-ICCKI/If/’I
3aKOH;

3. OCHOBHLIE TCOPHUUN XUMUHU: XUMHYECKOU CBA3H, BHCKTpOHI/ITI/I‘ICCKOf/’I Jucconuanuu,

4. BaKHEHIIIME BEIIECTBA U MaTEpPHAIbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEpHAsl, COJISTHAs, a30THAsI U
YKCYCHas KMCJIOThI; ICJI0YU, aMMUAK, MUHCPAJIbHBIC y1106p€HI/I$I, MCTaH.

YMETb:

1. Ha3pIBaTh HEOPraHUYECKHUE BEILIECTBA 110 «TPUBUATIBHON» UM MEKYHApPOIHOM HOMEHKIIATYPE;

2. onpenensaTh: BAJICHTHOCTh U CTENEHb OKUCIICHUSI XMMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOM CBSI3U B
COCIMHEHMSIX, 3aps1/i HOHA, XapaKTep Cpebl B BOJHBIX PACTBOpPAaX HEOPraHUYECKUX COCIUHEHUN, OKUCIUTENb U
BOCCTAHOBUTEJb;

3. XapaKTepu30BaTh: JIEMEHTHI MaJIBIX MIEPUOJIOB MO MX MoJsiokeHuto B [lepuoanueckoit cucreme J[.1.
MenpeneeBa; oOmye XUMUYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHHH;

4. OOBICHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; MPUPOAY XUMHUECKOM CBS3H
(MOHHOM, KOBaJEHTHOH, METAJJIMYECKON), 3aBUCHUMOCTh CKOPOCTH XHMMMYECKOM peakuuu M IOJIOKEHUS
XMMHUYECKOTI0 PaBHOBECHUS OT PA3IUUHBIX (PaKTOPOB:

5. BBIIIOJIHATh XUMHYECKUI DKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIINX HEOPraHUYECKUX BEUIECTB;

6. MPOBOAUTH CaMOCTOSATEIbHBIN MOUCK XUMHYECKOM MH(pOpMAlMU C HUCIOJb30BaHUEM DPA3TUUHBIX
MCTOYHUKOB (HAY4YHO-TIOMYJISIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3

JIaHHBIX, pecypcoB Internet); ncnonap3oBaTh KOMIBIOTEPHBIE TEXHOJOTHH JUIsl OOpaObOTKU U Tepeaadu
XUMHUYECKONH MH(pOpMalMu U €€ MPEACTaBICHUS B Pa3MYHbIX (opMmax; MPOBOJUTh KPUTHUUECKHM aHaIu3
JOCTOBEPHOCTH XMMHUYECKOMN

uH(pOpMalnH, MOCTYMAOLIEH U3 pa3HbIX HCTOUHUKOB.

BJIAJICTh:

l. moaxomamMu K OOBSCHEHUIO XMMHUYECKUX SIBJICHHH, MPOUCXOJSAINIMX B MpHUpoAe, ObITY M Ha
MIPOU3BO/ICTBE;

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUUYCCKHX npeBpameHHﬁ B pa3IMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

3. crmocobamu 6e30macHOro oOpalleHHsl ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, JIAOOPATOPHBIM
00opynoBaHUEM;

4. MeTOJlaMU IPUTOTOBJIEHUS PACTBOPOB 3aJAHHOW KOHIICHTPALIUH.

No Kon n HauMeHOBaHME HHIUKATOPa
ITocnenyromuye TUCIUITIIMHBL
/1 JIOCTHIKEHHUS KOMITETCHIINHA

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

1 [Mexanuka KHAKOCTHU U rasa 1 '5’ OTIK-1 .7’ OITK-3.2

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

2 |CtpoutenbHbIE MaTepHAIBI 39

3 |Okomorus OIIK-1.10, YK-8.1




4. O0beM IMCHUIUIMHBI (MOAYJIA) B 3a4eTHBIX €AMHHMIAX C YKA3aHHEM KOJHMYECTBA AKAJAEeMHYECKUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yuebHoit paboThl MIPAaKTHYECKYIO
4acoB 1
TIOATOTOBKY
KoHTakTHas padora 24 24
Jlexnmonnsie 3anstus (Jlek) 8 0 8
Jlaboparopusie 3ausTus (J1ad) 8 0 8
[Ipaktuueckue 3anarus (I1p) 4 0 4
[Ipaktuueckue 3ansatus B ceccuto (I133) 4 0 4
HNuas kontakTHasg padoTa, B TOM 4ucje:
KOHCYJIbTAIlMH 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caava 3a4era,
3adeTra ¢ OICHKOM; 3aIiTa KypCOBOH PabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYJIBTAIMSI TIepe]] SK3aMEHOM U C/1adya 9K3aMeHa)
Yacel HAa KOHTPOJIb 4 4
CamocTrositesibHast pa6ora (CP) 80 80
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
yacel:| 108 108
3aYeTHbIE eTHHHUIBI: 3 3

5. Conep:xxanue IMCHMILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBeIECHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYEeCKUX YACOB U BUAOB YUeOHbIX 3aHATHIH
5.1. TemaTnyeckuil njaaH JUCHUILUIMHBI (MOYJIS)

KonTakTHast paboTta (110 yueOHBIM
3aHSTHSIM), Yac. Kon
UHUKATOP
= a
Q
Ne Pasgensl qUCIUIUINHEI g JICKIHH I13 P CP Bszzo’ JIOCTHKEHU
(D] .
U W3 HUX Ha W3 HUX Ha M3 HUX Ha A
MIPaKTH- MPaKTH- MIPaKTH- KOMIIETEHI
BCETO YECKYIO BCECTO YECKYIO BCECTO YECKYIO numn
moAro- oJro- moAro-
TOBKY TOBKY TOBKY
L |1 paszen. ObuereopeTnyeckue
BOIPOCH XUMUHU
OIIK-1.1,
OO1mreTeopeTHUECKUe BOMPOCHI OIlIK-1.4
1.1. 1| 4 6 8 58 76 ’
XUMHUU OIIK-1.5,
OIIK-1.3
2. |2 pa3nen. CrienuanbHble
BOIIPOCHI XUMUU
OIIK-1.1,
OIlIK-1.4
2.1. |CnenmansHbie Bonpockl Xxumun | 1 [ 4 2 22 28 ’
H P OIIK-1.5,
OIIK-1.3
3. |3 paznen. Konrponb




OIIK-1.1,
OIIK-1.3
3.1. |Dopma KOHTpOIIA 1 4 e
P P OTIK-1.4,
OIIK-1.5
5.1. Jlekiuu
Ne | HaumenoBanue paznena N
o HaumeHoBaHue 1 KpaTKoe cojiep KaHue JTeKIUi
pasn U TeMBbI JICKIIH
CrpoeHnue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
OO6miereopeTnyeckue
1 CoBpeMeHHOE NMPeCTaBIIEHNE O CTPOSHUH aToMa.
BOIIPOCHI XUMHUH .
CucremaTrka XUMHUYECKUX HJIEMEHTOB 110 CBOMCTBAM.
06 XuMuyeckas CBSI3b U MEKMOJICKYJIIPHbIE B3aUMOCHCTBHS
T TUYCCKU .
1 CTCOPETHIACCKUC 1y o hyopHBIC BUIBI XHMHYCCKON CBSI3M.
BOIIPOCHI XUMHUH 9
Brnusinue Tuma cBg3u Ha CBOMCTBA BEILIECTB.
2 CHGI_II/IaJIBHBIe BOIIPOCHI OCHOBBI OpFaHquCKOﬁ XHUMHHU U XUMHUHU [TIOJIUMCPOB.
XUMHH OcHOBHbIE KJIacChl OPraHUYECKUX COSAMHEHUHN U MOJTHUMEPOB.
XUMHYECKHUE TIPOLIECCHI B BOKYIIMX CTPOUTEIIBHBIX MaTepuaiax
CriennanbHble BOIPOCHI
2 XUMUYECKHE TMPOILECChl MPU TOIYYECHHUH M OKCIUTyaTallMd  BSDKYIIHX
XUMHH
MaTepHUaoB.

5.2. IlpakTuyeckue 3aHATHS B CECCUIO

HaumenoBanue pasaciia

Ne .
/r | 1 TEMBI CEMHHApCKHX HaumenoBanuve u cogepxaHue NpakTHYECKUX 3aHATUN
3aHATHI
1 O6mereoperndeckre |OCHOBHBIE 3aKOHBI U IIOHATHS XUMUM
BOIIPOCHI XUMHH [IpaBuna u onpenesneHus, UCIOIb3yEMbIE B JUCLUILIMHE.
XuMHYeCKasi KHHETHUKA U PABHOBECHE.
OO0rmereopeTHIECKUe .
1 @DakTophl, BIUSIONIMNE HA CKOPOCTh XUMHUYECKUX peakiuil. OOpaTuMble U
BOIIPOCHI XUMUH
HeoOpaTHMble XUMUYECKUE PEaAKIIUH.
1 O6meTe0peTquCKHe CBOICTBa METAILIIOB
BOIPOCHI XUMUH BzanmoeiicTBiie METAIOB ¢ BOJIOH, MIEJIOYaMi, KMCIIOTAMH.
Koppo3sust Meramios. MeTosbl 3a1IUTE OT KOPPO3HH.
CriennanbHble BOIPOCHI
2 OcHOBHBIE BHABl KOPPO3UM METAJUIOB, METOJBI 3allUThl U CHIDKCHHS

XUMHHU

CKOPOCTH KOPPO3HH.

5.3. [IpakTudeckue 3aHATHS

HaunmenoBanue paznena

No .
a3 Y TEMBbI IPAKTUYECKUX HanmMenoBanme u cojiep:kaHne NMPaKTHUYECKUX 3aHATUN
P 3aHATHU
XuMHuecKasi KHHETHKA U PAaBHOBECHE.
OO6mereopeTndecKue 9
1 @DakTophl, BIUSIONINE HA CKOPOCTh XMUMHUYECKUX peakiuil. OOpaTuMble U
BOIIPOCHI XUMUU
HeoOpaTHMble XUMUYECKUE PEaKIIUH.
1 O6HleTCOpCTI/I‘{eCKI/Ie CBOICTBa METAJLJIIOB
BOIPOCHI XUMUH BzanmozeiicTBHE METAINIOB C BOJIOM, IISIIOYaMK, KMCIIOTaMH.
1 O6mereopernyeckue  |OCHOBBI DJIEKTPOXUMUH.
BOIPOCHI XUMUH lNaneBanmyecknii nponecc. 3/[C rampBaHUYECKOT0 IIpoLecca.
Koppo3sust Meramios. MeTosbl 3alIUTHI OT KOPPO3HUH.
CrnenmanbHbie BOIIPOCHI
2 OcHOBHBIE BHABl KOPPO3UHM METAJUIOB, METOJBI 3allUThl W CHIDKCHHS

XHUMHHN

CKOPOCTH KOPPO3HUH.




5.4. JTaboparopHbie pabOTHI

HaumenoBanue paznena

Ne
paan U TeMbI J1a00paTOPHBIX HaumenoBanue u coepxkanue 1a00paTOpHBIX padoOT
pador
1 O6mereopernueckue |Knaccubukanus HEOPraHMIECKUX COETUMHEHHH.
BOIIPOCHI XUMHHU N3ydeHue CBOWCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCITMHEHUN.
PacTtBOpBI 1 CBOMCTBAa pacCTBOPOB
OobmereopeTnyueckue
1 N3ydenue mporecca 1MCCOMAlUY BEUIECTB B pacTBOpax,
BOIPOCHI XUMHH o
M3y4eHHe MpoIecca THPOIIN3a COJICH.
1 O6mereopernyeckue  |OKHCIHMTENLHO-BOCCTAHOBUTENILHBIE PEAKIIMH

BOIIPOCHI XUMHU

HSY‘IGHHG OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

5.5. CamocrosrenbHas paboTa o

OyJaroIUXCs

Ne | HaumenoBaHnue paszaena N
CogeprkaHue caMOCTOSATEILHON pabOThI
pa3a| JHUCIUILUIMHBI U TEMBbI
06 CtpoeHue aTomMa U CUCTeMaTHKa XMMUYECKUX 3JIEMEHTOB
T THYCCKU 9 N N
1 MCTCOPCTMHECCKUC  |paGora ¢ OCHOBHOM M JOIONHHUTEIBHOM auTeparypoil. BeimonHeHue
BOTIPOCBI XHMUH noMalnHuX 3aganui. [loaroroska k 3a4éry.
XuUMUYeCcKas CBSI3b U MEKMOJIEKYJISIPHbIC B3aUMOJICHUCTBUS.
OO6mereopeTHyecKre o N N
1 PaGora ¢ OCHOBHOW W [OTOJHHUTEIHHOW JHWTEpaTypol. BeImomHeHUE
BOIIPOCHI XUMHUH N .
nomalHux 3aaanuid. [logroroBka k 3a4éry.
OCHOBHBIC 3aKOHBI M TIOHATHUS XUMHH
Ob6mereopeTnyeckre . . .
1 PaGota ¢ OCHOBHOH U JONOJIHUTEIBHOW JUTEpaTypoi. BrlmonHeHUE
BOIIPOCHI XMMHUHU N ..
JoMalHuX 3aganui. [loaroroBka k 3a4é€ry.
Kinaccudukanmss HeOpraHm4eckux coeuHeHUN
1 O6mereopernyeckue [Odopminenne oruéra mo mabopaTopHoii pabore. Pabora ¢ OCHOBHOH U
BOITPOCHI XUMHH JIONIOJIHUTEIILHOM ~ JINTEPATYpOd.  BbINOJHEHWE  JOMAlIHUX  3aJaHUM.
IToaroroska k 3a4€ry.
DHepreTuka XUMUYECKUX PEaKInid
TemnoBele  3ddexTsl  xuMuyeckux peakiuil.  CaMONpoU3BOJIBLHOCTH
Ob6mereopeTuyeckre .
1 MpOTEeKaHusd peakuuid. TepMOoJMHAMHYECKHE MapaMeTpbl XUMHUYECKUX
BOIPOCHI XUMHUHU N . N
p mporeccoB. PabGora ¢ OCHOBHOM ¥ JOTMOJHUTEIHHOM JIMTEpATypOH.
Brimosinenue nomamuux 3ananui. [loaroroska k 3a4éry.
06 XuMHuecKasi KHHETHKA U PaBHOBECHE
€TEOPETUYECKUE . o N
1 m P PaGota ¢ OCHOBHOW U JONOJMHUTENBHOW JUTEpaTypoil. BrimonHeHue
BOIIPOCHI XUMUH N .
nomaiHux 3aaanuid. [logroroBka k 3a4éry.
PacTtBOpHI 1 CBOMCTBa pacCTBOPOB
1 O6mereopetnueckne |Odopmienne oruéra mo nabopaTopHol pabore. Pabora ¢ ocHOBHOH H
BOIPOCHI XUMUH JONOJIHUTEIPHON ~ JINTEPATypod. BbINOJHEHWE  JOMAllHUX  3aJaHUM.
[ToaroroBka K 3a4€ry.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
1 O6mereopernaeckue (Odopmienne oruéra mo mabopaTopHoi pabore. Pabora ¢ OCHOBHOM U
BOIPOCHI XUMUH JONIOJIHUTEIPHON ~ JINTEPATYpOH.  BBINONHEHHE  JOMAalHUX  3aJaHUM.
[TonroroBka K 3a4€Ty.
XuMHS METAJIIIOB
Ob6mereopeTndeckre . . .
1 PaGora ¢ oOCHOBHOW U [OMOJHHUTENHHOW JNHUTEpaTypod. BrimonHeHue
BOIIPOCHI XUMHUH N ..
noMalnHux 3aganui. [ToarotoBka k 3a4€Ty.
06 OCHOBBI 2JIEKTPOXUMUU. |'aTbBAHMUECKHUE DJIEMEHTHI.
€TEOPETUYECKUE o N N
1 = P Pabota ¢ OCHOBHOW U JONMOJMHUTENBHOW JHUTEpaTypoil. BrimonHeHUE
BOIPOCHI XUMHUH o .
nomaiHux 3aaanuid. [logroroBka k 3a4€ry.
2 | Cneunansusie Bonpocsr |Kopposust MeTaioB. MeToABI 3alUThI OT KOPPO3UH




PabGota ¢ OCHOBHOW ¥ JONMOJHHUTEIBHON JHMTEpaTypoil. BeimonHeHue
XUMUU . N
nomalHux 3ananuid. [logroroBka k 3a4éry.
C OCHOBBI OPraHNMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.
MeUUATbHBIE BOMPOCHI . . .
2 1 p PaGora ¢ OCHOBHOW U [OMOJHUTENBHOW JUTEpaTypod. BrimonHenue
XUMUU . .
nomaiHux 3aaanuid. [logroroBka k 3a4€ry.
JlucniepcHbI€ CUCTEMBI M KOJUIOUHBIE PACTBOPHI
5 Cnenyanbuble Bonpock! |[IOHATHE U TUIIBI AUCTIEPCHBIX CUCTEM. Y CTOMYMBOCTD aucnepcuil. CTpoeHue
XUMUH muneibl. PaboTa ¢ OCHOBHOW H  JIOMOJHHUTEIBHOW JUTEPATypOM.
Brinonnenue qomamuux 3aaanui. [loaroroBka k 3a4éry.
C XHUMHUYECKHUE TIPOLIECCHI B BUKYIIUX CTPOUTENIBHBIX MaTepHallax
MELHUATIbHBIE BOIPOCHI . . .
2 1 p PaGora ¢ OCHOBHOW ¥ [OTMOJHWUTENHHOW JNHUTEpPATypod. BrImonHeHHE
XUMUU . N
nomalHux 3ananuid. [logroroBka k 3a4éry.

6. MeTonuyeckue MaTepuaJbl JJIs1 CAMOCTOATEIbHOI padoThl 00yYAKIIMXCS 10 AUCHUIIMHE (MOIYJII0)

VYyeOHast mporpamMma BKJIIOYAeT HE TOJBKO ayAWTOpPHBIC 3aHSATHs, HO YAEISIeT BaXXHOE BHUMAaHUE
BHEAYIUTOPHOW CaMOCTOSATENILHON paboTe cTyneHTa. [ ycHnemrHoro OCBOGHHs TEOPETUYECKOr0 MaTepuara,
pUOOpeTEeHUsI HEOOXOAUMBIX 3HAHUM 1 HAaBBIKOB BayKHA perysipHas paboTa ¢ KOHCIIEKTOM JIEKIH (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, TOMOTHUTEIBHOM
JUTEPaTyphl, ayAno- M BUAEO3ANUCEN); COCTaBICHHME IUIaHA M TE3HCOB OTBETA; COCTABICHUE TAOIMIl A
CHCTeMaTH3alluu y4eOHOTO MaTepHaja; pelieHHe 3a7ad M YNpPaKHEeHWH 10 o0pasily; pelleHHe BapUaTHBHBIX
3a1a4 W ynpaxHeHMH; Ecim camocTosTenbHO HEe ypmaeTrcs pa3o0paThcs B Marepuane, HEoOXOauMO
copMyIHpPOBaTh BOIIPOC U 33/1aTh €r0 MPENOIaBaTEINI0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMMoOi TMCHMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JIEKIMOHHBIX 3aHATUM, HA KOTOPBIX NAETCs
OCHOBHOI CHCTEMaTHU3UPOBAHHBIN MaTepual, MPaKTUYECKUX U Ja0OpaTOPHBIX 3aHATUN, MPEANONAraroIiux
3aKperuieHue M3y4eHHOTO MaTepuaia U (pOpPMHpPOBaHUE y O0O0ydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. Kpome TOro, BaXKHBIM 3TanoM HW3Y4YEHHs JUCIHUIUIMHBI SBJISETCS CaMOCTOSITENbHAs paboTta
oOyuaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl U3ydeHHE TEOPETHUYECKUX BOIPOCOB IMCUUIUIMHBI, MOJTOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

s ycnemHoro ocBoeHusl AMCHMILIMHBI HEOOXOIUMO MOCEIIaTh BCE 3aHATHA, T.K. JIF00OH mpomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenMmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
MaTrepual, U3JI0’KEHHBIN Ha JICKIUX.

[TpucTtynas Kk U3y4eHHUIO TUCIUITIIMHBI, HEOOXO0IMMO 03HAKOMUTKCS ¢ conepkanreM PI1/] ais ctyneHToB
oyHOM (opmbl 00yueHuda. [Ipu MOArOTOBKE K MPAKTUYECKUM U JIa0OPATOPHBIM 3aHSTUSIM U B paMKax
CaMOCTOSITENIbHOW PabOThl MO M3YYEHHUIO JUCHUIUIMHBI OOyyaromumcs Heobxonumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOJIb30BaTh OCHOBHYIO U JIOMOJHUTEIBHYIO JIUTEPATYPY; 2) BBHINOIHUTD
NPAaKTUYECKHE 3aJlaHusl B paMKax H3ydaeMoil TeMbl; 3) O3HAKOMHUTbCS C METOJMUYECKUMH YKa3aHUSAMH K
BBITNIOJTHEHUIO J1a00paTOpHbIX paboT; 4) MOATOTOBUTH OTYETHI MO BHIOJHEHHBIM JaOOPATOPHBIM paboTam; 5)
MOJITOTOBUTHCS B BBITIOJIHEHHUIO aTTECTAlMOHHBIX PadoT.

7. OueHo4Hble MaTepHAJbl JJIsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOI
aTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaoB UX (JOPMUPOBAHUSI B IPOLIECCE OCBOEHUS TUCHUTIINHBI

Kox n HaumenoBanue

No KonTponupyembie pa3aenbl AMCUUATUIAHBI . Bun onienouHoTrO
poIHpY pasil et UHNKATOpPa KOHTPOIUPYEMO AL Oom
n/m (Moy1is) cpencTaa
KOMITETCHITHH
OIIK-1.1, OIIK-1.4, OIIK- 1.5, |YcTHBIN ONpOC, TECTHI,
1 |O6mereopeTnueckre BOPOChl XUMUHU
OIIK-1.3 pelieHye 3aaau

OIIK-1.1, OIIK-1.4, OIIK- 1.5, [ycTHBIi ompoc, perieHue

2 |CrenmanpHbIE BOIPOCH XMMHHU
p OIIK-1.3 3aJ1a4, TECTHI.




3 |dooma KoHTDOLS OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBII ompoc, peuieHue
p p OIIK-1.5 3a/1a4, TECTHI.

7.2. TunoBble KOHTPOJIbHBIE 3a/ITaHUS JIM MHBIE MaTepUaIbl TEKYIIET0 KOHTPOJIS YCIIEBAaEMOCTH, HEOOXOIMMBbIE
JUIS OLICHKH 3HAHWI, YMEHUN 1 HABBIKOB U (MJIM) ONbITa MPOPECCHOHATBHON 1EATEIbHOCTH, XapaKTEPU3YIOIINX
sTanbl POPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOCHUS TUCIIUTLIIMHBI

[Tomyuenue 3au€ra MO AMCHUIUIMHE TMPEINOJaraeT BHINIOJHEHHE JABYX aTTECTAllMOHHBIX PadOT 3a
CEMECTp IIJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxeHus komrerennuii OIIK 1.1, 1.3, 1.4., 1.5

ArtrectanimonHasi padora Nel BkirodaeT B ceOsl TEMBI: CTPOSHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHWYECKHUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEaKLINM

AtTectanmonHast padora No2 BKIIFOUAET B c€0sl TEMBI: SJIEKTPOIUTHYCCKAs Auccormanus, pH, ruaponus
COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUHUH, TaJlbBaHUYECKUM 3JIEMEHT, KOpPPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

BapuaHnt 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nCiIO IEKTPOHOB B aTOME IIMHKA. 3aMMCaTh MOJHYIO AJIEKTPOHHYIO KOH(PUTYPAIIIO
aroma. KakoBa BaJIeHTHOCTh aTroma?

Ne2. 3anmcaTs MPOTYKTHI peakIiu, paccTaBbTe KO3 PHUIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

No3. Tlpu B3aumogeiicTBuu 3,24 r TpeXBaJCHTHOIO MeTalljia ¢ KUCI0ToU Beiaensercsa 4,03 11 Bogopoaa
(H.y.). Beluncnute SKBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl METaJLIA.

Ned4. Bo ckombKO pa3 M3MEHHUTCS CKOpPOCTh peakiuu npu S0°C, ecnu mpu AEHCTBHM KaTaiau3aTtopa
sHeprus aktupanuu ymenblnaercs ¢ 70 k{x go 50 kJx?

No5. 3amumcate aucconMalMio BEMIECTB: THAPOKCHUI HATPHS, CEPOBOAOPOJHAS KHCIIOTA, XJIOPHUI
QTIOMUHHUS, THIPOKApOOHAT HATPHUSA, THUIPOKCOXJOPHUI ATOMHUHHS, THAPOKCHUI aMMoHus. Jlimsg crmabbix
3JIEKTPOJIUTOB 3aMKCATh BBIPAKEHUE KOHCTAHTHI TUCCOIIUALINN

BapuanT 3aganuii 1uis ATTecTaliuoHHON paboTh! Ne2

Nel. Onpenenuts pH pactBopa, o6bemoMm 100 M, B kotopoM conepkutcs 0,063 r a30THON KUCTOTHI.

No2. TlonmsepratoTest i ruapoau3y pactBopsl cinenyromux coneii: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJICKYIISIDHBIE M MOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIIUX COJICH.

Ne3. PaccraButh K03(h(HUIIMEHTHI B YpaBHEHUSAX PEAKIMIA METOIOM 3JIeKTpoHHOro 6ananca. CoctaBuTh
AJIEKTPOHHBIC ypaBHEHMA. I KaKI0H peakluu yKa3aTh, KAKO€ BEUIECTBO SBISIETCS OKHCIUTENEM, KaKoe —
BOCCTAHOBUTEJIEM; KAKOE BEIIECTBO OKUCIISETCS, KAKOE BOCCTAHABIUBACTCS.

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

Ned4. Bpruucnute 3JIC raibBaHMUYECKOTO SJIEMEHTa, COCTOSIIEr0 W3 IUTACTUH KaJMHUS M MarHus,
OIYIIEHHBIX B PacTBOPHI CBOMX coiyieii ¢ kouieHTparuen [Cd2+]=[Mg2+]=0,1 mosas/m. CocTaBUTh CXeMY
3IIEMEHTA, HAIUCaTh YPAaBHEHUS 3JICKTPOHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nyxHo0 106aBuTh K 50 J1 BOBI, 4TOOBI YCTPAHUTH KapOOHATHYIO KECTKOCTb,
paBHyIO 5,8 MMOJIB/?

7.3. Cucrema OLIEHHBAHHS PE3YyIbTATOB OOYYEHHS MO AUCHUIUIMHE (MOAYIIO) MPH MPOBEICHHH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIMUAX U HAIPABICHUAX JUCUUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOXKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BATH B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIICHUH HayYHBIX U NPOQPEeCcCCHOHATbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIIETEHITHH

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYpPhl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJM4uue rpyObIX OmnOoK

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): Ha3BaHUs1, OCHOBHbIE XUMUYECKHUE CBOMCTBA.

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, (GU3nUecKuil CMbICI.

3. Ipunmun Iaymu. ITpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB.

4. llepunoauyeckuii 3akoH u neproaudeckas tabmumna /1. . Menneneesa.

5. Xumuueckas cBA3b. KoBaneHTHas MOJSIpHAsl, HETIOJISIpHAsi, MOHHASI CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh PEaKIUii.

9. Kunetnka XMMHUYECKMX peaklMii. 3aKOH JeHCTBYIOMUN Macc. VI3MeHeHne CKOpOCTH PHU U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. TemnepaTtypa Kak pakTop KWHETUKH XUMHUUECKUX PeaKIfii: BO3/1eHCTBUE TEMIIEPATyphl HA CKOPOCTh
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 00IIEM




Buze. [Ipunuun Jle llarense. BausHue temmnepaTyphl, AaBICHHUS W KOHIIEHTPAlM BELIECTB HA CMEIICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHUIIBI H3MEPEHUS.

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
CreneHb M KOHCTaHTa auccoruanuu. CMElIeHHe XUMHYECKOTO DPABHOBECHS IMPH JTUCCOIUAIUU (BIUSHUC
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. MonHoe mpowm3BeneHrue BoAbl. Bogopoanslii mokaszatenb cpeabl. Pacyer pH cuibHBIX M CitaObIx
3IEKTPOJIUTOB.

I'mapomu3  coneit. CMmenieHWe XHMMHYECKOTO paBHOBECHsI IpoIlecca TUApoau3a (Temmepartypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI yCTPAHCHHS.

16. JlucniepcHbIE CUCTEMBI, UX KJIacCHU(UKAIHS, CTPOSHUE MHIICIUTHI.

17. Obuue pusznueckre 1 XUMUYECKUE CBOMCTBA METAIIIOB (B3aUMOJICHCTBUE ¢ HEMETAJNIAMHU, BOJIOH,
kuciotamu, kucinotamu-okuciaurensimu: HNO3 pa36, HNO3 konn, H2SO4 koHI). DAeKTpOXUMHUYECKHHA psif
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. Y paBHeHHE HepHcTa — BhIUMCIIeHHEe TOTeHITANA [ A5iekTpoaa. CTaHAapTHBIN AJICKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DaexTposnn3: omnpeaeneHue, OTIMYUE OT rajJbBaHUUYECKOTO 3JEMEHTA. DJIEKTPOJIU3 BOJBI, COJCH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MeTayuioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KUCIOPOJAHOW M OECKHCIOPOIHOM cpee.
Buns! xoppo3un. MeTos! 3alIUTHl METAILUIOB OT KOPPO3HUHU.

21. BaxuHeHlmme NPUPOIHBIC COCAMHCHHS KaJbIUSA, BO3AYIIHBIC M THAPABINYECKHE BSDKYIIHC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH UX MOJTYYEHUU U TBEPACHUH.

22. TlonumepHbIE MaTepuajabl, MX OCOOBIE CBOWCTBA, OCHOBHBIC BHJIbI IOJHMMEPOB, OOJACTH HX
MIPUMEHEHUS.

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs IPOMEKYTOUHOM aTTecTaluy 00yJaroIuXcst

1. HanucaTp ypaBHEHHE XMMUYECKON PEaKIIuH, PACCTABUTh KOA(PPHUITHESHTHI.

2. PaccuuTtath BBIXOJ NPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemnoBoil 3p(HEeKT XUMUUECKON PEaKIIUH.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW pEaKLUUU NPU W3MEHEHUU KOHLEHTPALUU BELECTB
WM TEMIIEpaTyphl.

5. Hamucate ypaBHEHHE DJJIEKTPOIMTHUYECKOM JAMCCOLMALMM W BBIPAXKECHHE JUII KOHCTAHTHI
M CCOLIMALUH.

6. PaccunrtaTre 3HaY€HNE BOJOPOIHOTO IMOKA3ATENS CPEBI.

7. Harncats ypaBHEHHE THAPOIN3A COJIN.

8. CocTaBUTh CXEMY T'alIbBAHUYECKOTO JIEMEHTA, paccuuTars JJIC 3Toro anemeHra.

9. BbuncanTh Maccy BEIIECTBa, BBIIEIMBIIETOCS MIPH 3JIEKTPOIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO DPEAKILUIO, ONPEACIUTh OKUCIHUTEIb U
BOCCTaHOBHUTEIIb.

11. Hanncate ypaBHEHUE peakllMM MeTajlla C BOJOW, KUCIOTON UM paCTBOPOM ILLIENOYH.

12. CocTaBUThH CXEMY 3JIEKTPOXUMHUYECKONW KOPPO3UH METAIIJIOB.

[IpakTHueckue 3amaHus JUIS TPOMEXKYTOYHOM aTTecTanuu pasmerieHsl mo aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/page/view.php?id=79069)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUYUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM IIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuabl, ONpeeNsonre Mpole ypbl OlIEeHUBaHHUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTbITa IPOQECCUOHATBHOM IEATENTbHOCTH, XapaKTepU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMITETEHIIUN

KoHTposb ypoBHSI YCBOGHHBIX 3HAHWN, OCBOEHHBIX YMEHUN U MPUOOPETEHHBIX HABBIKOB (BJIAaJECHUH )
OCYILIECTBIISIETCS B paMKaX TEKYLIETO U IPOMEKYTOYHOIO KOHTPOJIS B COOTBETCTBUM ¢ [losiokeHneM o Tekyliem
KOHTPOJIE ¥ TPOMEKYyTOUHOM aTTecTanuu odydaromnuxcst B CIIOIACY.

Texkymuii KOHTpPOJb OCBOEHMS KOMIIETEHLMH 110 JIUCUUIUIMHE NPOBOAMUTCA NPHU H3YYECHUHU
TEOPETUYECKOTO MaTepHala, BBINOJIHEHUM 3aJaHUil Ha TNPAaKTUYECKUX 3aHATUAX, CJade OTYETOB IO
J1a00PaTOPHBIM paboTaM, BEITOIHEHUN WHINBAAYAIbBHBIX 3a0aHUi B (hOpME KOHTPOJILHON PadOTHI,



pacuyeTHo-

rpapuueckoil paborel. Tekymemy KOHTPOJIIO MOJUIEKHUT IOCEIIAEMOCTh CTYAEHTAMU ayAUTOPHBIX
3aHATUI 1 paboTa Ha 3aHATHSX.

W TOroBoii 01IeHKOM OCBOCHUS AUCIUILTMHAPHBIX KOMIIETCHIIUHN (PE3yIbTaTOB 00yUYSHHS O TUCIUILIIHE

XuMmusi) SBISETCS MPOMEXKYTOUYHAs arTecTanus B popme 3au€ra, IpOBOAUMAS C YUETOM PE3yJIbTaTOB TEKYIIETO
KOHTPOJISI B CEMECTPE.

7.6. Kpurepuu onjeHrBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTallun

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHkKa «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY» «3a4TEHOY
YpoBeHb OCBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETCHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniun He Kommerenmn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE

0a30BbI€ CTPYKTYpBI

CUCTEMHBIE. Y MEHUA

BCECTOPOHHHUE. Y MEHUS

Kputepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCSIT YCHEIIHO PUMEHSIIOTCS
OLICHUBAHMUS (dbparMeHTapHbI 1 pPENpOAYKTUBHBIN K PELICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PENPOAYKTUBHBIN MIPUMEHSIOTCS K HECTAHAAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3alaHUN. JeMmoHcTpupyeTcs
HU3KUN YPOBEHb JeMoHcTpupyercs BBICOKU YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIIbHOCTH,
MIPAKTUYECKOT O YPOBEHb BBICOKAs aJallTUBHOCTh
HAaBBIKA. CaMOCTOATEIIBHOCTH | MPAKTUYECKOTO HaBbIKa
YCTONYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aaHue oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJINYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii
METOJIUKY 3aTPYJHEHUS 10 BBIOMpAET
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO
Jlomyckaet rpyObie BBITTOJTHCHUS METOJIUKY
OIIMOKY TIpH 3aJJaHMH. BBIIIOJTHCHUS
BBITIOJIHCHHH 3a7aHui, | JlomyckaeT ommoKu 3aJaHUN.

HapyLIAIOIINE JOTUKY
pelieHus 3a1ay.
JlenaeT HEKOPPEKTHBIE

MIPH BBITIOJTHEHUH
3aJlaHuM, HapyLIICHUS
JIOTUKH PEIICHUs

JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE

BBIBOJIBI. 3a1a4. HapylIawoIue
BJIa/ICHUE He moxeT 060cHOBaTh UcnbiTeiBaeT JIOTUKY PELICHUS
HaBbIKAaMH AJITOPUTM 3aTpyIHEHUS C 3aj1a4
BBITMIOJIHEHUS 3a/1aHui. | popmynupoBanuem | Jlemaet KOppeKTHbIE
KOPPEKTHBIX BBIBOJIBI 110
BBIBOJIOB. pe3yabpTaTam
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu [ OOGOCHOBBIBAET X0
000CHOBaHUU perneHus 3ana4 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITIIOJTHEHUS
3aJlaHNM.

IIpumenser
TEOPETUYECKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

MIPY BBIMOJHEHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHaJIM3UPYyET
pe3yabTaThl
BBITTOJIHCHUS 3aJaHHH.

I'pamoTHO

00OCHOBBIBAET X0
perieHus 3aiay.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET COOOW cpefHee apu(PMETHUYECKOe OT BBICTABICHHBIX OIICHOK MO OTACIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).
OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.
OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISIETCS, €CIIH CpeaHEee apru(PMETHISCKOE HAXOUTCSI B MHTEpBAJie
ot 3,5 no 4,4.
O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.
OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

No ABTOp, Ha3BaHHE, MECTO U3JIaHUS, U3/1aTEIbCTBO, TOJ U3AaHUS YIeOHOU U Kommaectso
n/m y4e0HO-METOIMUECKOM JTUTEPaTyphI SK3EMIILAPOB/SNEKTD
OoHHBIIT aapec DBC
OcHOBHasl JINTEPATYPA
1 I'muuka H. JI., ITonkoB B. A., baokoB A. B., O6mas xumus B 2 T, Mocksa:| https://urait.ru/bcode/
W3znarennctBo FOpaiit, 2016 388983
9 Oranecsa O. T., Tlonko B. A., lllep6akosa JI. U., bpens A. K., O6mas wu| https://urait.ru/bcode/
Heopranunyeckas xumusi, Mocksa: M3narensctBo FOpaiit, 2019 432116
CemepuxoB U. C., I'epacumona E. C.,v dusnyeckas )fI/IMI/ISI CTPOUTENBHBIX http:/Awvww.iprbooksh
3 |marepuanoB, ExarepunOypr: VYpanbckuit (emepansubiii yauBepcuter, ObC
ACB. 2015 op.ru/68308.html
XamutoBa A. U., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
4 opranudeckoii xumuu. OpraHmyeckue IOIMMEpHbIe Marepuansl, Kaszans:| http://www.iprbooksh

Kazanckwnit HaITMOHAJILHBIN HCCIEIOBaTEIILCKUH TEXHOJIOTHYECKUH

yHUBepcUTeT, 2010

op.ru/61993.html

JlonmoJJHHUTEJIbLHAS JUTEPATYPA




BepoOuukas H. 1., O6mas xumus, Openoypr: OpenOyprckuii rocynapcrBernsiid | http://www.iprbooksh
yauBepcuret, ObC ACB, 2005 op.ru/51603.html

AxumoB JI. U., AuapeeBa H. A., AxumoB JI. U., Xumus, Cankr-IlerepOypr: http://www.iprbooksh
1 |Cankr-IlerepOyprekuii  rOCYHapCTBEHHBIH  apXHUTEKTYPHO-CTPOHUTEIbHBIN OF.) fu /268.81 html
vausepcurer, D5C ACB, 2013 ' '

OO6yuaromuecs u3 yrcia HHBaIUA0B 1 ui] ¢ OB3 obecrieunBaroTCst e4aTHHIMU U (MK ) SJIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU PeCypcaMu B OpMax, aJaliTHPOBAHHBIX K OTPAHHYCHHUSIM UX 3[JOPOBBSL.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOTYIIs)

Haumenoanue pecypca cetu «MHTepHET» DJeKTPOHHBIN ajpec pecypca

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

O6mas xumus aisa cryaeatoB CIT6IACY hp?id=2994

I'enbpman M. U., FOctpatoB B. II. Heopranumdeckas Xumus:
VuebHnoe nmocobue. 2-¢ uz., crep. - CI16.: M3xarenscTBo https://e.lanbook.com/book/4030
«JIauby, 2009. - 528 c.

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

XuMus B CTPOUTCIILCTBEC 3/fI|ES/880df

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

AxmeroB H. C. O0mmas u Heopranuveckas Xumus: Y 4eOHukK. — 8 -¢ .
n3n., crep. - CI10.: UsparensctBo «Jlaubp»,2014. - 752 C. hitps://e.lanbook.com/book/50684

OOrmrass XUMHUS JJIsI CTYJICHTOB O4YHO-3a04HOro u 3aounorolhttps://moodle.spbgasu.ru/course/view.p
OTHEICHUS hp?id=3157

8.3. Ilepeuenpb coBpeMeHHBIX TPO(hECCHOHATBHBIX 0a3 TaHHBIX ¥ UH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HawnmenoBanue DJIeKTPOHHBIN aapec pecypca
DJICKTPOHHO-O0MOIMOTeYHAas crcTeMa u3aaTenbersa "Jlans" https://e.lanbook.com/
Cucrema nucrannuonnoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HHTepHET-TPEHAXKEPHI B chepe 0Opa3oBaHus http://www.i-exam. ru
Hayunas 3JIEKTPOHHAs
Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU
YHHA SNCKTPOTHAT DHOIHOTEX Gu6nnoreka eLIBRARY.RU
Poccuiickast rocyapcTBeHHas OUOIHOTEKA www.rsl.ru
Enusblil  SNEKTpOHHBIM  pecypc  y4yeOHO-METOJUYECKOW JIUTepaTyphl

CIIGIACY www.spbgasu.ru

Nudopmanuonnas cetb CHEMMET (Poccus) Ha cepBepe XuMHYECKOTO
¢daxkynerera MI'Y sBnsieTcs COBOKYIHOCTBIO 0a3 JaHHBIX MO XUMHH
(0bpasoBaHMe, Hayka, TEXHOJOTHs), paclpelelieHHbIX Ha -cepBepax B[WWw.chem.msu.su
npezenax poccuiickoit yactu cetu Internet u BkitodaeT OTEYECTBEHHBIE U
3apyOekHble HHOOPMAITMOHHBIE PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
OobpazoBarenbubie HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer
[Tepuonnueckue m3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX NPH OCYIIECTBICHUH O00Opa30BaTEIIbLHOTO
mnmponecca 1Mo AUCHUIUIMHE, BKIOYad MNOCPCUHCHL JIMIICH3UMOHHOI'O U CBO60,Z[HO pacrnpoCcTpaHaeMOTo
MPOrpaMMHOTO 00ecTIeueHUs

Crnoco6 pacrpocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CaejieHHs1 00 OCHAIICHHOCTH YYC€OHBIX ayAUTOPUI U TOMEIICHHH JIJII CAMOCTOSITEIBHONW PaOOThI

HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUISL CAMOCTOSITENTbHON pabOThI CpeAcTBaMu 00ydeHuUs

YyeOHass ayautopuss JUISI  TPOBEACHHS  3aHATUI
JEKIMOHHOIO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOIO

0o0OpyIOBaHUsA MePCOHAIbHBIN KOMIIBIOTE
40. VYdeOHblE ayAWTOPUU JJIs  MPOBEIACHUS PyA N (niep p
s MYJIbTHME,
JICKIIMOHHBIX 3aHATUU y AUUHBIA TIPOCKTOP, OSKpaH, ay,HI/IOCI/ICTeMa),
JI0CKa, 9KpaH, KOMILIEKT yaeOHOM Mebenu,

noAkaoueHue K kommbroTepHor cetn CIIOIACY,
BEIX0J B MuTepHeT

Mebenps: Cronbl (mapTel), JockKa MeJloBas, JOcCKa
MapkepHas, cron Jsabopatopueiii JID-JIOO, cron
naboparopubii Maneii JI®O-OO, mkad BBITSHKHOW C
MOJIBOZIOM BOJIbI,

OO6opynoBaHue: MPOEKTOP, SKPaH, BEChl TEXHUYECKUE,
YCTaHOBKAa TUTpPOBajbHasi, CEKyHAOMEp, J1a00paTOpHbIil
peocrar, kouaykromerp Waterproof ECScan  Low,
Bechl aHamuTHdyeckue GR-120, MarHUTHBIC MEIIAIKH,
Bechl Jsaboparopueie:  BJITD 2200, BJIT-1100,
BJITD-150, mneus wmydensnas 3 a1 CHOJI-3/11,
CYLIMJIbHBIN mkag NOL 24/200, pH-
METP-MUJLIUBOJIBTMETP pH-150MU, Gapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPUYECKUN

40. VYdeOHble ayAWTOPUU JJisi  TMPOBEICHUS N
u3mepuTtensb «Ctaryc-2», cu€Tunk adponHoB «Candup»

MPAKTUYECKHX 3aHATHH, 1a00paTOPHBIX
XuMuyeckasi nocyna (IpoOMpKH, IITAaTHUBBL, CTAKaHBI,

paboT,rpyIImoBBIX " WH/IBUIYaIbHBIX
. KOJIOBI, OIOPETKH, MUIIETKH, IUTAaTUBBI A MPOOUPOK),

KOHCYJIbTaIHH, TEKYILETOo KOHTPOJIS U

XUMHUYECKHE PEaKTUBBI.
VYueOHO-HarsAAHbIe nocoOus " IUTaKaThl:
[lepuoanueckas cuUcTeMa XHUMHUYECKUX D3JIEMEHTOB
.M .MenneneeBa, Tabnuma pacTBOPUMOCTH B BOjE
BAKHEWIIMX  coled W ruapokcuaoB, CreneHs
JUCCOLMALMN KHUCIIOT ,IIEN0Yed U COoJNed B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoHcraHThI
HECTOMKOCTH KOMITJIEKCHBIX HOHOB, CxemMa BOAOPOIHOTO
anekTpona, Psan nHanpspkeHus MeramwioB. HopmanbHble
(cTaHgapTHBIE) SJEKTPOJHBIE MOTEHIMANBI, XUMHUUECKHE
CBOICTBa METAJIJIOB, 3amura MeTaia oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOW KOPPO3HH
MeTalIoB, CxeMa KOppO3MOHHOTO pa3pyLIEHUs JKele3a

MPOMEKYTOUYHOM aTTECTALUK




40. ITomenieHus 11 caMOCTOSITEILHON pabOThI

[Tomernenue a1 cCaMOCTOATETBLHON PaOOThI (YMTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
1O Microsoft Windows 10,

st maBanuos u ymn ¢ OB3 obecrnieunBaioTcs crieiuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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