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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
HCHBIO OCBOCHH AOUCHUIUIMHBI ABJISICTCS IOJYYCHUC 3HAHUU TI0 XHUMHU, 066CH€‘-IPIB3.IOH.ICﬁ OCHOBY
MMOATOTOBKM OakasiaBpa, JOCTATOYHOM JIJISl PEIICHUS
MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

" IIPOCKTHLBIX 3a1a4.

B 3agaun quctUIIIMHBI BXOUT U3YYCHHE:
1. COBpeMEHHBIX MPEACTaBICHUI O CTPOCHHUH BEIIECTBA, O 3aBUCUMOCTU CTPOCHUSI U CBOMCTB BEIIECTB
OT TOJIOKEHHsI COCTaBIIAIONIMX HUX AJIEeMEHTOB B Ilepuomuueckold cucteMe M XapakTepa XHMHYECKOH CBS3H
MIPUMEHUTEIIBHO K 33/1a4aM XUMHUYECKON TEXHOJIOTHH;
2. TPUPOJBI XUMHUYECKUX PEAKIUH, HCIOJIb3YEeMbIX B IIPOM3BOJACTBE XHMHYECKHX BEIIECTB U
MaTepuaioB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOX0I0B K OMUCAHUIO0 XUMUYECKUX MPOLIECCOB C LIEJIbI0
ONTHUMU3AINH YCIOBHH MX MPAKTUUECKON peasn3aIiuu;

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX W3MECHEHUS B

3aBUCHUMOCTH OT ITOJIOXKCHHA COCTABIAIONINX UX 3JICMCHTOB B HepHOHquCKOﬁ CHCTEME,

3.
4.  COBpPEMEHHBIX
MaTeDHAJIOBEIICHHUSI.

TEHJACHUMNA  pa3BUTHUSI

HEOPraHUYECKOU

XHUMHHU nu HCOPraHNn4eCKOro

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILUIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIN i

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 110
JUCLUILINHE, 00eCTIeYnBaIOIIUE TIOCTHKEHNE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben pemarb
3aga4n  1podecCHOHATBHON
JEATEIbHOCTH Ha OCHOBE

HUCIIOJIBb30BaHUA

TCOPCTUYCCKUX u
MMPAKTUICCKUX OCHOB
C€CTCCTBCHHBIX u

TCXHUYCCKUX HAYK, a4 TAKXKC
MAaTE€MaTUYCCKOroO arrmapara

OIIK-1.1 BroisipisieT u
Kkinaccuuupyer GundecKkue u

XUMHAYCCKHE HPOLIECCHI,
OpoTeKaroIue  Ha  OOBEKTe
npodeccnoHaTBEHOM
JeSTeIbHOCTH

3HaeT
XUMHYECKYIO TEPMHUHOJIOTHIO, CBOICTBa
XUMHYECKUX JJIEMEHTOB U HUX COEJUHEHHH,
COCTaBJIAIOLINX OCHOBY CTPOUTEIIBHBIX
MaTepuaioB. ECTeCTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B xoJ1e
po(heCcCHOHATTLHOM ACSITETFHOCTH

OCHOBHBIE XHUMUYECKHUE SBJICHMS, 3aKOHBI U
TEOPHUH KIIACCUYECKOM M COBPEMEHHOW XHMMH,
OCHOBHBIE IIOJIOKEHUS M PACUETHBIE METOJbI
€CTECTBEHHO-HAYYHbIX JUCIMILINH, HA KOTOPBIX

O6asupyercsi M3ydeHHE NPO(PEeCcCHOHATBHBIX
JTUCIUILINH

ymeer

BBISIBJISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npobiem, XapaKTEePHBIX JUTSt JTAHHOM

npo¢eCCUOHANTBHON JCSITEIbHOCTH

IPUMEHSTD MOJYYeHHbIE 3HAHUS TI0 XUMHUH TPU
V3YYCHHH JIPYTHX  JTUCIUIUIAH, BBISIBIISTH
KOHKPETHOE€  XHMMHYECKOE  COJAEp)KaHuE B
MPUKIATHBIX ~ 3a7adaX  MpoQeCcCHOHAIBHON
JEeSTENbHOCTH

BJIajIeeT

nHpopMmanued O Ha3HAYECHUHM U OOJACTIX
MIPUMEHECHHSI OCHOBHBIX XHMHUYECKUX BEIICCTB
Y UX COCMHECHUM.




OIIK-1 Cmocoben pematb

3aauynl PO ECCHOHAITBHON
ACATCIIBHOCTH Ha OCHOBC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u

TCXHUYCCKHUX HAYK, a4 TAKXKC
MaTEMAaTUYCCKOrI'O alrapara

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

HUCCIIETOBAHUN

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

ymeet

HCITIOJI30BaTh OCHOBHBIE METOBI XMMHYECKOTO
HCCIIEAOBAHUS BEIISCTB U COCTUHCHHI,
BJageeT

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

pemiatb  3aa4d  NPEAMETHOM  00acTw,
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 arrmapara

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 npodeccuoHaIbHON
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 pucuumuimHa (MOaysb) BkItoueHa B bnok «/lucnummuuel, monymu» b1.0.13 ocHoBHOI
npodeccuonanbHOr oOpazoBarensHOM mporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHTCS K 00s13aTeIbHOM

qacTHu y‘-Ie6HOFO Ij1aHa.




JlucuuruinHa OTHOCUTCS K 0a30BOM 4YacTH MaTeMaTHYECKOTO W E€CTeCTBEHHO-HAYYHOTO IHKIA H
OCHOBLIBACTCSA HA 3HAHUAX, HABbIKAX U YMCHUAX, HpI/IOGpeTeHHbIX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEINIHOMY OCBOSHHIO JUCHMIUIMHBI COMYTCTBYET MapauieIbHOe H3yYyeHHe (QHU3UKA H
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 MOJCKYJsIpHAsT MacChl, WOH, aJUIOTPOIHs, W3O0TOINbI, XHUMHYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHUCIICHHA, MOJIb, MOJIAAPpHAA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, D3JCKTPOJIUT U HEDICKTPOIIUT,
QJICKTPOJUTHUYICCKAA JUCCOHALUA, OKUCIIUTCIIbL U BOCCTAHOBUTCIIb, OKHMCJICHUC WU BOCCTAHOBJICHUC, 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: XUMHYECKOHU CBA3U, BHGKTpOHHTquCKOﬁ Aucconuanumu,

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

YMETh:

1. Ha3BIBaTh HEOPTraHUYECKUE BEIIECTBA M0 «TPUBUAILHON» WIIM MEKTYHAPOTHON HOMEHKIIATYPE;

2. onpeAeAaTh: BAIGHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKUX JIEMEHTOB, THUIl XUMHUYECKON CBS3HU B
COEAMHEHHUSX, 3aps]l MOHA, XapaKTEP CPEIbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX COCAUHEHHM, OKUCIUTEIb U
BOCCTAaHOBUTEb;

3. XapakTepu30BaTh: JIEMEHTHI MaJIbIX TIEPUOJIOB MO UX MoJjiokeHuto B [lepuoanueckoii cucteme JI.U.
MenpeneeBa; o0mue XMMHUUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHEHHH;

4. 00OBSACHSTH: 3aBUCHMOCTh CBOWMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOTY XUMUUYECKOU CBSZH
(MOHHOM, KOBAJEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEaKIUU U TOJOXKCHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT MO PACMIO3HABAHUIO BAKHEUIIIMX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMM C HCIOJIb30BAaHHUEM pPa3IHMUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMOBIOTEPHBIE TEXHONOTHH N7l 00pabOTKU U mepenayn
XUMUYECKON WH(}OpMAIMKM U €€ MPEeACTaBICHUS B Pa3IMUHBIX (OopMax; MPOBOAUTH KPUTHUYECKUN aHAIU3
JIOCTOBEPHOCTU XUMHUYECKON

nH(pOpMaInU, TOCTYMAOIIEH U3 pa3HBIX UCTOYHHUKOB.

BJIAJICTh:

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

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHHUA XWUMHYCCKUX HpCBpaHICHI/Iﬁ B PAa3JIMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUM;

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

4. MeTOlTaMHU MTPUTOTOBJIEHUS PACTBOPOB 3aJAHHOW KOHIICHTPALIUH.

Ne Kon n HauMeHoBaHnEe MHAMKATOpa
[Tocnenyromue AUCHUIIIMHBI
n/n JOCTHKEHUS KOMIIETEHLIUN
1 |Dxomorus VK-8.1, OIIK-1.10

4. O0beM OMCUMILUIHHBI (MOIYJisI) B 3a4YeTHBIX €IMHHMLAX C YKA3aHHEM KOJUYECTBA aKaJeMHYeCKHX
4acoB, BbIJCJCHHBIX HA KOHTAKTHYI0 padoTy o0y4yaloummxcsi ¢ nmpemnojasaresneM (10 BHAAM y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst




Cemectp
W3 Hux yacel Ha
Bun yuebHolt paboTbl Beero MIPAKTUYECKYIO
Hacos IOATOTOBKY 1
KonrakTHas padota 48 48
Jlexnmonnsie 3anstus (Jlek) 16 0 16
JlaGoparopusle 3anstus (JIad) 16 0 16
[Ipaxtrueckue 3amsaTus (11p) 16 0 16
HNuas kouTakTHas padoTa, B TOM Yuce:
KOHCYJIBTAIIMX TI0 KYpPCOBOU paboTe (TIPOeKTy),
KOHTPOJBbHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIlIuTa KypCOBOW pabOThI
(poekTa); caada KOHTPOJBHEIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOoHCYIBTAIHS TIepeT YK3aMEHOM U c1adya
Yacpl HA KOHTPOJIb 4 4
CamocTtositesqbHasi padota (CP) 56 56
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacpr:| 108 108
3a4eTHbIe eTHHUIIBI: 3 3

5. Coaep:xkaHue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAHHOe IO pa3fejaM (TeMaM) C YKa3aHHeM
OTBEJICHHOT0 HA HUX KOJIMYECTBA AKA/IeMUYECKHUX YACOB ¥ BU/0B YUYeOHBIX 3aHATHI
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIsA)
KonTakTHas padota (110 yueOHBIM
3aHATHAM), Yac. Kon
WHJUKATOP
£ a
Q
Ne Pa3zenbl IUCHMILTAHB g JICKIIH 13 P CP B:zgo, JIOCTHIKEHH
(D] .
U W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MPaKTH- MPaKTH- MPaKTH- KOMIICTCHIT
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO nun
MOJATro- MHOATOo- MHOATo-
TOBKY TOBKY TOBKY
L1 paszen. ObueTeopeTHuecKue
BOTIPOCHI XHMHH
OIIK-1.1,
OO0111eTEOPETUYECKUE  BOMPOCHI OI1K-1.4,
1.1, | OMeTeop POCE 1 | 10 14 16 47 | 87
XUMHUH OIIK-1.5,
OIlK-1.3
2 |2 pazgen. CrnenuanbpHbIe
BONPOCHI XUMHH
OIlK-1.1,
OIlK-1.3
2.1. [Cneumanbhbie Bonpockl xumun | 1 [ 6 2 9 17 ’
1 P OIIK-1.5,
OIlK-1.4
3. |3 paznmen. KonTpoib
OIlK-1.1,
OIlK-1.3
3.1. |3auer 1 4 ’
OIIK-1.4,
OIIK-1.5




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
" HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn
pa3n U TEMBEI JIEKITUHU
CtpoeHue aTomMa U CUCTEeMaTHKa XUMMUYECKUX 2JIEMEHTOB
CocraB atomHbIX sifiep. 3oTombl. CTpoeHHE AIEKTPOHHBIX 000I0YEK aTOMOB.
[Tpunnun weomnpeneneHHoctu ['eitzenOepra. KpanTtoBwie umcia. IlpaBuia
Oo0mereopeTnyueckue .
1 3aIOJIHEHHS SJIEKTPOHAMHU aTOMHBIX opOuTaneif. [Ipunuun [Taymu. IpaBuio
BOIIPOCHI XUMHUHU
Xynna. [IpaBuno KieukoBckoro.
[Mepuonnuecknii 3axkon u Tabmuna J[.M. MenneneeBa. IlepuoamunocTth
CBOWCTB 3JIEMEHTOB B 3aBUCUMOCTH OT MX JIEKTPOHHOTO CTPOCHHUS.
XuMu4eckasi CBSI3b U MEKMOJICKYJIIPHbIE B3aUMOICHCTBUS
1 O6iereopeTnyeckue |XuMHYECKas CBA3b. KoBajeHTHas MONApHass, HEMOIApHAs, JOHOPHO-
BOIIPOCHI XUMHH AKLCIITOpHAsA, MOHHAA CBA3b. Meramnueckass CBS3b. BOIIOpOI[HaSI CBA3b.
Brusiaue tTuna cBs3u Ha PU3NKO-XUMHUYECKHE CBOMCTBA BEIIECTB.
DHEpreTuka XMMHUYECKUX PeaKIui
Xumuyeckass TepMoauHaMUKa. TermoBol 3PQGEeKT XUMHUYECKUX PEaKIUil.
Ob6miereopeTnyeckue
1 Ilonstne »HTanemua. 3akoH I'ecca, cnexacrBue 3akoHa I'ecca. IlonsTue
BOIIPOCHI XMMHUHU
sHTponus. M3MeHeHue sHTponuu B XoAe peakuuu. OHeprus [ubOca.
CamMonpou3BOJIbHOE MPOTEKAHNE PEAKIUH.
PacTBOpHI M CBOMCTBa pacTBOPOB
OOpazoBanue pacTtBopoB. PactBopuMocTh, (AaKTOpBI, BIUSIONUE Ha
pacTBOpUMOCTh  BemlecTB.  PactBopumocTh  ra3oB. 3akoH  ['enpm.
1 Oo6mereopernueckue |KoHumenrpanus pacTBOpOB. Haceoiiennsie, HEHACBII[EHHEIE u
BOIIPOCHI XUMHUH MepeHaChIIeHHbIe  pacTBOpPbl. CHocOObl  BBIPQKCHHUS  KOHIIEHTpAIUit
pactBopoB. Juddysus u ocmormueckoe mpapieHue. OOmue CBOICTBa
pactBopoB. M3oronnueckuit koddduiment. 3akon Paynsa. Temmeparypa
KUIICHUS U 3aMep3aHusi paCTBOPOB.
OﬁmeTeo eTU4YeCKue CBoiicTBa METATJIOB
1 . o
BOIIPOCH XUMUH B3anMmoeiicTBHe METAJLIOB C BOJOMH, I[E€JI0YaMH, KUCIOTaMH.
JlucnepcHble CUCTEMBI.
Knaccudukanuss AucCnepcHbIX CUCTEM IO pa3Mepy YacTHI] U arperaTHOMY
CrneunanbHble BOIPOCHI 9
2 cocrossHuio. CBOHCTBa BEUIECTBA B  BBICOKOJUCIIEPCHOM  COCTOSIHUH.
XHUMUHU
CBobonHas MTOBEPXHOCTHAs SHEprusl. SBnenus copouuu.
DNEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHUYECKHUE TPOLECCHI B BXKYIIMX CTPOUTENIbHBIX MaTepHuanax
['uricoBbie BSOKYIIME BEMIECTBA. XUMUYECKUI U MUHEPAJIbHBIA COCTAB TJIMH.
2 Crenpmanbasie Borpocs! |['eHe3uc riauH 1 kaonuHoB. [lopTianaieMenT — XMMUYECKUI U MUHEPAIIbHbIH
XHUMUHU cocTaB, TMojydeHue. B3aumoseicTBUe MHMHEpAJOB TMOPTIAHAIEMEHTA C
Bozoi. Kopposus nemeHTHOro KaMHs U 0eToHa. Buasl kopposuu.
OCHOBBI OPraHUYECKOW XUMUHU U XUMHUH MOJIUMEPOB.
OCHOBHBIE  KJIaCChl ~ OPraHMYECKUX  COCIMHEHMM U  MOJUMEpPOB.
CrnenuanbHble BOIPOCHI
2 BricokoMonexynspHbie COEIMHEHMUS. TepmormacTuyHbIC u
XHUMUHU o
TEPMOpPEAKTUBHBIE MOJUMEPbl. XHMHYECKasi CTOMKOCTb, CTapeHHe U

JECTPYKIIHUS TIOJIUMEPOB.

5.2. IlpakTuyeckue 3aHsATUs

HaunmenoBanue paznena

pJ:;[ M TEMBI IPAKTHIECKAX HanMeHOBaHME U COZIEPKAHUE TPAKTUYECKUX 3aHATHIA
3aHATUIH
Knaccudukanys HeOpraHMIeCKHX COeTMHEHUH
1 OOMETeOPETHIECKHE | K naccudukamiss  HEOPTaHHYECKHX — COGAMHEHHH  (OKCHABI, — KHCIOTHI,

BOITPOCHEI XUMHHU

OCHOBaHUA, COJIU CPEAHUC, KUCJIBIC, OCHOBHBIC)I Ha3BaHUsA, OCHOBHBIC




XUMHUYECKUE CBOUCTBA.

OobmereopeTnyueckue
BOIPOCHI XUMUHU

OCHOBHBIE 3aKOHBI Y TOHATUS XUMHUH

OcHOBHBIE 3aKOHBI XHMHUHO COXpaHEHMsS Macchl, IOCTOSHCTBAa COCTaBa,
KpaTHbIX OTHOWEHUH, ABoraapo). OCHOBHbIE IIOJIO)KEHUSI aTOMHO-
MOJIEKYJISIpHOTO ydueHus. KonuuecTBo BelecTBa. ODKBHUBAJIEHT BELLECTBA.
PacuéT 5KBMBaJICHTHBIX MACC CJIOKHBIX BELIECTB. 3aKOH 3KBUBAJICHTOB.

OO6mereopeTHdecKre
BOIPOCHI XUMUH

XuMuyeckasi KHHETUKa U paBHOBECHE.

CkopocTh XMMHUYECKOW peakiuu. DakTophl, BIMSIONME HAa CKOPOCTb
peakuwmii. 3akoH aeiicTBus macc. [IpaBuno Bant-I'odda. Dneprus aktuparuu.
VYpaBuenue Appenuyca. BrnusiHue karaiudzaTopa Ha CKOPOCTh XUMHUYECKHX
peaKkIui.

O6parumblie peakuuu. XuMuyeckoe paBHoBecue. KoHcranra paBHoBecus: B
TOMOT€HHBIX U TeTeporeHHbIX npoueccax. Cmemenue papHoBecus. [Ipunnumn
Jle Hlarense.

Ob6mereopeTnyeckme
BOIPOCHI XUMHHU

PacTBOpBI U CBOICTBA pacTBOPOB.

PactBopb! anekTponuToB. CHIIbHBIE M CITa0bIe JEKTPOIUTHL. Jlucconumanus
coJiell, KHCIIOT, OCHOBaHHUM. DieKkTponutudeckas auccouuanus. CTemneHp u
KOHCTaHTa JucconManuu. 3akoH pasz0asinenuss OctBanmpiaa. HMonHoe
npousBeieHue BojAbl. BomopoaHbiii mokaszatenab. Buabl cpelbl B BOAHBIX
pactBopax. ['maponus coneit. CriocoObl yCHIICHHS TUPOIIU3A.

Ob6mereopeTnyeckue
BOIPOCHI XUMHHU

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKkuuu.

CreneHb OKHCJIICHUA 3JICMCHTA. OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHEIC
p€aknuuu, HX THUIIBIL. OKHCIUTEIH W BOCCTAHOBUTEIIH. HaHpaBHeHI/Ie
MMPOTCKAHHUA OKUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX IIPOLICCCOB.

Ob1ereopeTryueckue
BOITPOCHI XUMHU

OCHOBBI JIEKTPOXUMHUH.

Bo3HMKHOBEHME CKauka MOTEHIMAJa HAa IOBEPXHOCTH paslesia MEXIY
METAJJIOM ©  pacTtBopoM. Bopopoanwiit  snexkrpon.  CraHgapTHbIE
ANEKTPOJHBIE MOTEHIMANbI. Y paBHeHUuEe HepHeTa. P akTHBHOCTH METAILIIOB.
XHUMHYECKHE CBOMCTBA METAIJIOB.

["anpBaHMYeCKUE AJIEMEHTHI. YCTpoilcTBO 3nemeHTa Jlanmansg — SxoOwu.
Pacuer D]IC.

OrmpenesieHle KaTOMHBIX M aHOJHBIX TIPOILIECCOB TIPU  DIIEKTPOJIHU3E,
OnpeAeseHue MPOAYKTOB JIEKTPOIU3a, 3aKoH Dapanes.

CriennanbHble BOIPOCHI
XUMHUH

Koppo3sus meramios, MeTons! 3a1UThl OT KOPPO3HH.

Koppo3uss meramioB. Buzabl koppo3uu. MeTonapl 3aliuThl METaIOB OT
KOppO3uH. 3allUTHbIE TMOKPBHITHS. BUAbI MOKpPHITUH, aHOJHBIE U KATOJHbIE
MOKPBITUSA. DIIEKTPOXUMUYECKAs 3aIUTa, IPUHLUI AEUCTBHS.

5.3. JJaboparopHbie pabOTHI

HanmenoBanue pa3aciia

No
pasy Y TEMBI JTA0OPaTOPHBIX HaumeHnoBanwue u conepkanue 1a00paTOpHBIX padoT
padort
1 OO6r1ieTeopeTHYECKIE Knaccudukanmst HEOpraHm4ecKux CoeqnHEHUH.
BOIPOCHI XUMHH H3ydeHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSTMHEHUH.
06 OCHOBHBIE 3aKOHBI ¥ TOHATHS XUMUU
€TEOPETHYECKHU .
1 m p CeKHe OrnpezenieHre MOJIIPHON MaccChl DKBUBaJIEHTa U (PaKkTopa SKBUBAJICHTHOCTH
BOTIPOCHI XUMHH
MIPOCTOTO U CJIOKHOTO BEILIECTBA.
XuMu4ecKkasi KHHETUKA U PAaBHOBECHE
Ob6mereopeTudeckre o
1 W3ydeHue BIUSHUS KOHIICHTPAIIUHU U TEMIIepPaTyphl Ha CKOPOCTh XUMUYECKOM
BOIIPOCHI XUMHUH
p peakIuy, U3yuyeHrne paBHOBECHOTO IpoIiecca.
O6eTeopeTHuecKue PactBOpEI 1 cBOWCTBAa pacTBOPOB
1 W3ydeHue mpolecca TMCCOMAINY BEIIECTB B pACTBOPax,

BOIIPOCHI XUMHU




M3Yy4EHHUE IIpolLecca THAPOIIN3a COJIEH.

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKknuun

1 O6mmereopernyeckue |M3y4eHne OKUCIUTENbHO-BOCCTAHOBUTENLHBIX —PEAKIMi I[E€pPMaHraHara
BOIIPOCHI XUMHUHU KaJIsl, AUXpoMara Kajivsi, HoJIi/1a Kajausi B 3aBUCUMOCTH OT CPEbl pacTBOpa.

XUMHS METAJIOB
1 OO6r1eTeopeTHYECKIE OO6mue puznueckre U XMMUYECKHE CBOMCTBA METAUIOB (B3aMMOJICHCTBHE C

BOIIPOCBHI XUMHH

HEMETaJUIaMH, BOJIOW, KHCIoTaMHu, kuciotamu-okuciurensmu: HNO3 paso,
HNO3 konm, H2SO4 koH1).

5.4. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumeHnoBaHnue pasuena N
ConeprxaHue caMOCTOSATEIIbHON paboThI
pa3n| AMCLMILIMHBI U TEMBI
CrpoeHne aToMa ¥ CUCTEMATHKa XUMHUYECKUX JIEMEHTOB
1 O6wereopernyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOH M JIONIOJHUTENBHOM JIMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU PECYpCaMHU, BBIIIOJIHEHUE JOMAaIIHEro 3aganus. Iloaroroska
K 3a4€Ty.
XMMHYECKast CBA3b U MEKMOJICKYJIIPHBIE B3AUMOICHCTBHS.
1 O6mereopetnyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHMTENIBHOH JIMTEPaTypoH,
BOIIPOCHI XMMHH JJIEKTPOHHBIMU PECYpCaMH, BBIIIOJIHEHUE JOMAaIIHEro 3aganus. Iloaroroska
K 3a4€Ty.
OHepreTuka XMMHUYECKUX PEeaKIHi
1 O6mereopernyeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOHM M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIIPOCHI XUMUH JJIEKTPOHHBIMU PECYPCaMH, BBINOJIHEHHE JOMAIIHETo 3aaaHusd. [lonroroska
K 3a4€Ty.
Knaccugukaius HeopraHn4eckux coeluHeHUH
1 O6wereopetnyeckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHUTENLHOM JIMTEPATypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMHu, BBINOJIHEHUE JJoMallHero 3axanus. Odopmienue
oTuéta 1o yabopaTopHoii padote. [TonroroBka k 3auéry.
OcHOBHBIE 3aKOHBI U MTOHSTHUSI XUMUHU
1 O6mereopetnyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM U JIONOJHHUTENBHOH JIMTEPaTypoOH,
BOIPOCHI XUMUH AJIIEKTPOHHBIMU PECYpPCaMU, BBITIOHEHUE JoMalHero 3aaanus. OdopmiieHue
oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.
XnMHYecKasi KHHETUKA U PABHOBECHE
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMHu, BBINOJIHEHUE JJoMallHero 3axanus. Odopmienue
oTuéra 1o J1adboparopHoii padore. [loaroroska k 3a4€Ty.
PacTtBOpBI M CBOMCTBAa pacCTBOPOB
1 O6mereoperndeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHHUTENBHOH JIMTEPaTypOH,
BOIIPOCHI XMMHH JIEKTPOHHBIMU PECYPCAaMHU, BBIIIOJIHEHUE JOMAIIHEro 3a1anust. OdopmieHue
otuéra 1o aboparopHoii padore. [ToaroroBka k 3a4éTy.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
1 O6mereoperndeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHHTENHEHOM JIMTEPATYypOH,
BOIPOCHI XUMHH AIIEKTPOHHBIMU peCcypcaMHu, BBIIOJIHEHHE JJoMaIIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHout padore. [ToaroroBka k 3a4€Ty.
OCHOBBI SJIEKTPOXUMUH. |'aIbBAHNYECKHUE DIIEMEHTHI.
1 O6mereopetnyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOW M JIONOJHMTENHLHOH JIMTEPaTypOH,
BOIIPOCHI XMMHH JJIEKTPOHHBIMU PECYPCaMHU, BBINOJIHEHUE JOMAIIHero 3axanus. OdopmieHnne
oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.
06 XHUMHS METAJIOB
1 [HCTCOPETHICCKUC  |paGora ¢ KOHCIIEKTOM, OCHOBHOHW W JOTIOJHHTEIBHOMN JIUTEPATYPOH,

BOIIPOCHI XUMHU

9JICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC NTOMAIITHETO 3a/IaHUS.




Odopmnenne otuéra no aboparopHoii padore. [loaroroBka k 3a4éry.

CnenuanbHbie BOIPOCHI
XUMHUHU

Koppo3zus MerannoB. MeToibl 3alUThl OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOM M JOMNOJHUTENBHOM JMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMU, BBIIOIHEHHE AJOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o nadoparopHoii padore. [TonroroBka k 3auéry.

CHCI_[I/IaJ'II)HBIe BOITPOCHI
XUMHNU

I[I/ICHepCHbIG CUCTEMBI. XMMHUYCCKHUE IMPpOLECChI B BAXKYIIUX CTPOHUTCIBbHBIX
MaTepuagax

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JONOJHUTENBHOW JHMTEPATypOH,
NEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAIHero 3aaanusd. [loaroroska k
3a4€Ty.

CrnennanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBLHON JIMTEPATypOH,
3JIEKTPOHHBIMU PECYPCaMu, BBITIOJIHEHHE JOMaIlIHero 3a1anus. [loaroroska k
3a4€Ty.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHO padoThl 00YyYAIOIIMXCS MO JUCHUTINHE (MOYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuoOpeTeHuss HeoOOXOAMMBIX 3HAHWI M HABBIKOB BaXKHA PETyJIsipHasi paboTa ¢ KOHCIIEKTOM JIEKIIuH (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTO MaTepHaja; pelIeHHne 3ahad M YNpakKHeHUH MO0 00pasily; pelieHue BapHaTUBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIMpOBaTh BOIPOC M 331aTh €r0 MPETOIAaBaTEeNI0 Ha JEKINH, TPAKTHUYECKOM 3aHATHH, KOHCYIbTAIHH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUH, MpeanojararIinx
3aKperieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OOy4aroIlerocsi HeoOXOJUMbIX 3HAHWW, YMEHUH U
HaBblKOB. KpoMe TOro, BaXKHBIM 3TalloM HU3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IIOATOTOBKY K aTTECTAllMOHHBIM paboTaM, HOArOTOBKY K 3auéTy.

Jlis ycnemHoro ocBoeHusl AMCUMILIMHBI HEOOXOIUMO IOCEIIaTh BCE 3aHATHA, T.K. JII00OH mpomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
MaTrepual, U3JI0KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
Oo4yHOH (opmbl 00ydeHus. [Ipm MOATOTOBKE K TMPAKTHUECKUM H JaOOPATOPHBIM 3aHATHSM M B pPaMKax
CaMOCTOSITENIbHOM PabOThl MO0 M3YYEHUIO JUCLUUIUIMHBL OOyyaromumMmcs HeoOoxoaumo: 1) MOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHUIO JTA00OPATOPHBIX PadoT; 4) MOArOTOBUTH OTYETHI 1O BBIMOJHEHHBIM J1A00PaTOpHBIM paboram; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM TANOB UX (POPMHUPOBAHMS B POILIECCE OCBOCHUS AUCIMUITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.1, OIIK-1.4, OIIK- 1.5,|YcTHBIN OOpOC, TECTHI,
1 |O6mereopeTnueckre BOPOCkl XUMUU

OIIK-1.3 pelieHue 3aaa4
2 | CrelmaTEHEIC BOIDOCKL XHMIUIL OIIK-1.1, OIIK-1.3, OIIK- 1.5, [ycTHBIi ompoc, perieHue
H p OIIK-1.4 3aJ1a4, TeCThI.

OIIK-1.1, OIIK-1.3, OIIK- 1.4,

3 |3auer OINK-15




7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS JIM MHBIE MaTepHAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Toryuenue 3au€ra MO AMCHUIUIMHE MPEANONAraeT BBINIOJHEHUE ABYX aTTECTAIMOHHBIX paboT 3a
CeMECTp U1 MPOBEPKH CcHOPMUPOBAHHOCTH HMHIMKaTopa aocTwkeHus komrereHnwi OIIK 1.1, OIIK-1.3,
OIIK-1.4., OIIK-1.5

AtrectanonHasi pabora Nel BkitouaeT B ceOsl TEMbI: CTPOEGHUE aTOMa, XMMHUYECKas CBS3b, KIIACCHI
HEOPraHUYECKHUX BEIIECTB, SKBUBAJICHT, KUHETUKA XUMHUYECKUX PEaKIUil

ATtTectanonHasi padora No2 BKiIto4aeT B ce0si TEMbI: SJIEKTPOIUTHYECKas Aucconuanus, pH, ruaponus
COJIel, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUM, TalbBAHUYECKUM DSJIEMEHT, KOpPPO3USl METaJUIOB,
XKECTKOCTDH BOJIBI.

BapuanTt 3aganuii 1151 AtrectaiiuonHon padoTsl Nel

Nel. Onpenenuts 4nciIo 37I€KTPOHOB B aTOME LIMHKA. 3alIUCaTh MOJHYIO JIEKTPOHHYIO KOHPUTypaIHio
aToMa. KakoBa BaJI€HTHOCTb aToma?

Ne2. 3anucaTh NpoOyKThI peakiiu, paccTaBbTe KO3(PPULEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. Ilpu B3aumoneiicTBuM 3,24 T TpeXBaJIGHTHOIO MeTaJula ¢ KUCI0ToH Bbinensercs 4,03 11 Bogopona
(H.y.). Beruncnure 3KkBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl MeTaJlja.

Ned4. Bo ckombKO pa3 M3MEHHUTCS CKOpPOCTh peakiuu npu S0°C, ecnu mpu AEHCTBUM KaTaiau3aTtopa
sHeprus aktupanuu ymenbiaercs ¢ 70 k/[x qo 50 xJx?

Ne5. 3amucaTh aucconManuio BEUIECTB: THAPOKCHJ HATpUs, CEPOBOJOPOJAHAA KHUCJIOTA, XJIOPH]
AIIFOMUHUS, TUAPOKAPOOHAT HATpuUs, TUAPOKCOXJIOPUJ ATIOMMHHUSA, TUAPOKCHA amMMmoHus. [l cralbix
AJIEKTPOJIUTOB 3aIIUCATh BHIPAKEHUE KOHCTAHTHI IUCCOLMALIUN

BapuaHnT 3amanuii 11 ATTecTalimoHHOM padoThl Ne2

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

No2. TlonmsepratoTest i ruaposu3y pactBopsl cinenyromux coneii: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJICKYIISIDHBIE U MOHHBIE YPAaBHEHUS THIPOJIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PaccraBuTh K03 (UIIMEHTH B YpaBHEHHIX PEaKIIUil METOJOM dJIEKTPOHHOTO O6anaHca. CocTaBUTh
AJIEKTPOHHBIC ypaBHEeHHA. I KaXKI0H peakluu yKa3aTh, KAKO€ BEUIECTBO SBISIETCS OKHCIUTENEM, KaKOe —
BOCCTaHOBHUTEJIEM; KAKOE BEIIECTBO OKUCISETCS, KAKOe BOCCTAHABIMBACTCS.

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

Ned4. Bpruucnute 3JIC ranbBaHMUYECKOTO SJIEMEHTa, COCTOSIIEr0 W3 IUTACTUH KaJMHUS M MarHus,
OIYIIEHHBIX B PacTBOPHI CBOMX coiyieii ¢ kouieHTparuend [Cd2+]=[Mg2+]=0,1 mosas/m. CocTaBUTh CXeMy
3IIEMEHTa, HAIUCaTh YPAaBHEHHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nyxHo0 106aBuTH K 50 J1 BOABI, 4TOOBI YCTPAHUTH KapOOHATHYIO KECTKOCTb,
paBHyIO 5,8 MMOJIB/1?

7.3. Cucrema OIIEHHBAaHHS PE3yJIbTATOB OOYYEHHS IO AUCIHHUILTUHE (MOIYIO) MPH MPOBEICHHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

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

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAaMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHMHEI, YMEHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- 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 TEOPHSX, KOHIICTIIIUAX U HAIIPABICHHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

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

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCIIOb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

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

- CPeIHUI ypOBEHb COPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

- 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 JINTEPATyphl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE 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 1noj pyKOBOJCTBOM IIPENOJABATENsl HA IPAKTUUYECKHUX 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 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

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 MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTEIbHOCTH,  XapaKTepU3YIOIUX JTanbl  (OpMHpPOBAaHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

IIpumepHBIE BOITPOCHI

1. Knaccudukanuss HeOpraHMUECKUX COETUHEHHUH (OKCHIbI, KUCIIOTHI, OCHOBAaHUS, COJU CPEIHHE,
KHCIIbI€, OCHOBHBIE): Ha3BaHUsI, OCHOBHbIE XUMHUYECKHE CBONCTBA.

2. Ctpoenue atoma. KBaHToBbIe uncia: 0003Ha4eHUE, (PU3MUECKUI CMBICI.

3. Hpunuun [aynu. Ilpasuno Xynaa. [IpaBuno KneukoBckoro. CTpoeHHE 3J€KTPOHHBIX 000JI0UEK
aTOMOB.

4. Ilepunoauyeckuii 3akoH u nepuoanydeckas tadbnuua J[. . Menneneesa.

5. Xumnueckast cBsi3b. KoBaneHTHas nosisipHast, HENoJIsipHasi, HIOHHas! CBSI3b.

6. Xumuueckas cBsA3b. MeTtaimmyeckas cBsi3b. BotopoaHas cBs3b.

7. KoMIUIEKCHBIE COEIMHEHMSI: CTPOCHUE, TIOJTyYEHUE, HOMEHKIATYpA.

8. CkopocTh XUMHUYeCKUX peakuuii. OCHOBHbIE (PAKTOPHI, BIMSIONINE Ha CKOPOCTh PEAKIIUM.

9. KuHeTnka XMMHUYECKHUX peakyi. 3aKoH IeHCTBYOMUN Macc. MI3MeHeHne CKopoCcTH IPU U3MEHEHNUN
KOHIIEHTPALlMU BEILECTB, AaBieHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpPoOB 3aBUCUT, OT KaKHX
HE 3aBUCHUT.

10. Temnepatypa kak (pakTop KHHETUKH XUMUUYECKUX PEAKIIHil: BO3JIEIICTBIE TeMIIepaTyphl Ha CKOPOCTh
peakuuu, [IpaBuiio Baut-I'odda, ypaBuenue Appenunyca. Karanuszaropsl: onpenenenue, IpUHIUN JeHCTBUS HA
MEXaHHU3M PEaKIHH.




11. Xumuueckoe paBHOBECHE: YCIOBHE BOZHUKHOBEHUS, 3alICh KOHCTAHTY PaBHOBECHUS B 00IL[EM BHUJIE.
[Ipunnun Jle Ilarense. BausHue TeMieparypsl, AABICHUS W KOHLEHTpaUU# BELIECTB Ha CMEIICHUE
paBHOBECHS.

12. Cioco0Osl BeIpa)KeHHsI KOHIICHTPALUK PacCTBOPOB: Ha3BaHUsL, (POPMYJIbl, €AUHHIIBI H3MEPECHHUS.

13. DnexTtponutuyeckas nucconuanus. CUIbHBIE U Cla0ble AJIEKTPOJIUTHI: OMpPE/elIeHUe, TPUMEPHI.
Crenenp u KoHCTaHTa auccouuanuu. CMelieHHe XMMHYECKOIO paBHOBECHS IPU AMCCOLMAIMM (BIUSHUE
TEeMIIEpaTypbl, pa30aBieHUs], OTHOUMEHHBIX HOHOB).

14. Monnoe npousBeneHue Boabl. Bomopoausiii nokasatens cpenpl. Pacuer pH cunbHbBIX U ci1aObIx
3JEKTPOJIUTOB.

I'mpponu3 coneil. CMelieHHe XHMHUYECKOTO pPaBHOBECHs IIpolecca THMIpoiu3a (TeMmieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

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

16. JlucniepcHble cUCTEMBI, UX Ki1acCU(UKALHSL, CTPOSHUE MUIIEIUIHI.

17. O6mue pusndeckre 1 XUMHIECKAE CBOMCTBA METAILIOB (B3aUMOJICHCTBHE C HEMETAJUIAMHU, BOJIOM,
kuciotamu, kucinoramu-okucautensamu: HNO3 pa36, HNO3 konn, H2SO4 koHIr). DneKTpOXUMHUYECKUN Psij
HAIPSDKEHUS. METAIJIOB.

18. 'anpBaHWYECKUH AIEMEHT: MPUHIUI PabOThl, IPOLIECCHl Ha KAaTO/E, MPOIIECChl Ha aHOJe, OTINYNE
OT JIeKTpoJin3a. YpaBHeHHe HepHceTa — BhlUMCIIeHUE TOTeHIMaNa A1 35ekTpoa. CTaHAapTHBIN 3J€KTPOIHBIN
noteHuuan. 2J{C raJbBaHU4YECKOT0 3JIEMEHTA.

19. Dnextponn3: omnpeneneHue, OTIMYUE OT rajJbBaHUYECKOrO 3JEMEHTA. DJIEKTPOJIU3 BOJIBI, COJEH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajes.

20. Koppo3ust MeTajioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KUCIOPOJHOU U OECKUCIOPOIHOM cpene.
Bunbl koppo3un. MeTopsl 3alIUThl METAILIOB OT KOPPO3UHU.

2]1. Baxueilmue nNpupoAHbIE COEIMHEHUS KallbLiMs, BO3JYLIHbIE M THUIPABINYECKUE BSKYILIUE
CTPOUTEIBHBIE MAaTEPUAIIBI - TPOLIECCHI TPU UX MOJTYYEHUU U TBEPACHUMU.

22. TlonmuMmepHble MaTepHalbl, UX OCOObIE CBOWCTBA, OCHOBHBIC BHIBl TOJIMMEPOB, OOJIACTH HX
MIPUMEHEHUS.

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

1. HarucaTp ypaBHEHHE XMMUYECKON pEaKIuy, PACCTaBUTh KOO(PPHUIIUEHTHI.

2. PaccuuTtath BBIXOJ NPOJIYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemioBoil 3p(HeKT XUMUUECKON PEaKIIUH.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW pEaKLUMU NPU W3MEHEHUU KOHLEHTPALlUU BELECTB
WJIY TEMIIEPATYPBHI.

5. Hamucate ypaBHEHHE DIIEKTPOJIMTHUYECKOM JUCCOLMALMU U BBIPAKEHUE IJI1 KOHCTAHTBI
JVCCOLTUALNH.

6. PaccunrtaTre 3HaY€HNE BOJOPOIHOTO IMOKA3ATENS CPEBI.

7. Hanucath ypaBHEHUE TUIPOJIN3A COIH.

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

9. BbuncanTh Maccy BEIECTBA, BBIEIUBILErOCs IPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO  PEAKLUIO, ONPEACIUTh OKUCIHUTEIb U
BOCCTAHOBHUTEIIb.

11. Hanncate ypaBHEHUE peakllMM MeTajljla C BOJOW, KUCIOTON MM PaCTBOPOM ILLIENOYH.

12. CocTaBUTH CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIOB.

[IpakTHueckue 3amaHus JUI TPOMEXKYTOYHOM aTTecTanuu pasmerieHsl mo aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUIUHN )
KypcoBbie npoekTsl (paboThbl) yueOHBIM IUTAHOM HE NMPEAYCMOTPEHBI.

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

KoHTposib ypOBHS YCBOGHHBIX 3HAaHHW, OCBOCHHBIX YMEHHH W MPUOOPETCHHBIX HABBIKOB (BIaJICHHN)
OCYILIECTBIISIETCS B paMKaX TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJISl B COOTBETCTBHH ¢ [lonoxkeHneM o Tekyuiem
KOHTPOJIE U IPOMEKYTOuHOU aTTectanuu odyqaromuxcs B CIIGIACY.

TunoBele KOHTPOJIBHBIE 33JaHUsI UM UHBIE MaTE€pHUaiIbl TEKYIErO0 KOHTPOJISI IPUBEIEHBI B 1. 7.2.

[Tponerypa orieHrBaHus POPMHUPOBAHUS KOMIIETCHIIUN TIPU MPOBECHUN TEKYIIIETO KOHTPOJIS



npuBezeHa B 1. 7.3.

TGKYH_II/Iﬁ KOHTPOJIb OCBOCHUS KOMHGTGHHI/Iﬁ no JUCHUIUIMHE TIIPOBOAUTCA IMIpU HU3YUCHUHU

TEOPETUYCCKOTO Marcpuala,

BBITTOJIHEHU U 3aHaHHﬁ Ha TMPAKTHYCCKUX 3aHATUAX,

cagadye OT4YETOB 110

na0opaTOpHBIM paboTaM, BHIIOJTHEHUN MHIUBUAYAIbHBIX 3aJaHHi B ()OpME KOHTPOJILHOW PabOThI, pacueTHO-
rpadguyeckoil paboTbl. TekymieMy KOHTPOJIO IMOJUICKUT MOCEIAEMOCTh CTYACHTAMH ayIUTOPHBIX

3aHATUN U paboTa Ha 3aHATHUIX.
HToroBoii O1IeHKOH OCBOCHHS JUCIUILIMHAPHBIX KOMIIETEHIUH (PE3yabTaTOB 00YUYEeHUS 110 AUCLIUILINHE

XuMus) SBISICTCS IPOMEXKYTOUHAS aTTecTanus B popme 3a4éTa, IPOBOANMAS C YIETOM PE3yIbTaTOB TEKYIIETO

KOHTPOJISI B CEMECTPE.

7.6. Kpurepun oneHuBaHMS cPOPMUPOBAHHOCTH KOMIETCHIIUIA MTPH MMPOBEICHUH MPOMEKYTOYHON aTTeCTAIUN

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHUS U OLICHKA

Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBICTBOPUTENHH | OLlEHKa «XOPOIIO» OneHka «0TJIIMYHOY
HOY» o»
«HE 3a4TEHO» «3a4TEHOY
YPOBEHb OCBOEHUS | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINU KOMIIETEHIIUH
«HEOCTaTOYHBII». «IIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKUI».
Komrmereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHBI. c(OpPMHUPOBAHBI. chopMHpoBaHbl.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHUS OOLIMPHBIE, | apryMEHTHPOBAHHbIE,

YMEHUS ¥ HABBIKH HE
chopMuUpOBaHbI

0a30BbIe CTPYKTYPbI
3HaHUU. Y MEHUsA
(bparMeHTapHsl U
HOCSIT
PENpOAYKTUBHBII
Xapakrep.
JemoHCcTpUpyeTCs
HU3KHHA YPOBEHb
CaMOCTOSITEIBHOCTH
MIPAKTUYECKOTO
HaBBIKA.

CUCTEMHBIE. Y MEHUs
HOCAT
pPEnpOIYKTUBHbBIN
Xapakrep,
MIPUMEHSIOTCS K
PELIEHHUIO TUITOBBIX
3a7laHUN.
JeMoHCcTpHpyeTcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEJIBHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBbIKA.

BCCCTOPOHHHUC. YMeHus

YCIICHIHO IMTPUMCEHATOTCSA

K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPYECKHUX 3aJaHUM.
JlemoHcTpUpyeTcs
BBICOKMI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKasI aJalTUBHOCTh
IIPAKTUYECKOTIO HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -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 MIPOTPAMMHOIO -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 00CyX)IaeMbIX
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 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO 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 IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pe3yibTaTaM oOy4eHHS (3HAHUS, YMEHUS, BIaJCHUEC HAaBBIKAMU).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOUTCS 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 o0ecneyeHue JUCIUIINHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

OcHOBHAS JJUTEPATYPA

1 I'muuka H. JI., [Tonkos B. A., ba6koB A. B., O6mas xumus B 2 T. Tom 2, Mockasa:| https://urait.ru/bcode/
FOpaiit, 2023 512503
XamutoBa A. U., Autonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
) opranuyeckoii xumuu. OpraHuueckue IOIMMEpHbIE Marepuansl, Kaszans:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCIEA0BATENbCKUM TexHojorndeckuii|  0p.ru/61993.htmi
yHuBepcuTeT, 2010

3 |AxmeroB H. C., O6mas u Heopranuyeckas xumus, M.: Beicir. mk., 2002 59

4 I'nmunka H. J1., TTorikoB B. A., babkos A. B., O6mas xumus B 2 T. Tom 1, Mocksa:| https://urait.ru/bcode/
IOpaiit, 2023 512502

5 |I'munka H. JI., EpmakoB A. U., O6mas xumus, M.: UaTterpan-Ilpecc, 2006 141




CemepuxoB M. C., I'epacumona E. C.,v duznyeckas XUMHs CTPOHTENBHBIX http://www.iprbooksh
6 |marepmanos, ExatepunOypr: Ypambckuii ¢enepanbubii yHuBepcuteT, DBC
ACB, 2015 0op.ru/68308.html

JlonmoJHUTENbLHAS JUTEPATYPA

Usnera E. A., Tkauenko U. M., Manskona II. A., Jlykamenko A. B., I[eMI/mmvs http://www.iprbooksh
1 [M. P., Kmumoukur }O. H., Opranmueckas xumumsi, Camapa: Camapckuii 0D.ru/105221 html
roCYIapCTBEHHBIN TexHnuecknil yausepcutet, ObC ACB, 2020 P '

2 [|lensdpman M. U., FOctparos B. I1., Xumus, CI16.: Jlaas, 2017 50

OOyuaromuecs u3 ynciaa nHBaIKU0B U il ¢ OB3 obecrieunBatoTcs neyaTHBIMU U (MJIN) SIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTh «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOTYJIs)

HaumenoBanue pecypca cetu «AHTepueT» DJIEKTPOHHBIN aapec pecypca

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

O6mas xumus ais cryaeatoB CII6IACY hp?id=2994

l'enepman M. U., KOctpatoB B. II. Heopranwmueckas Xumwus:
YuebHoe nmocobdue. 2-¢ us., crep. - CII6.: U3maTenscTBo https://e.lanbook.com/book/4030
«Jlagpy, 2009. - 528 c.

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

XuMus B CTPOUTCIILCTBEC 3/fI|ES/880df

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

AxmeroB H. C. O0mmas u Heopranuieckas Xumus: Y 4eOHuK. — 8 -¢ .
n3., crep. - CI10.: UsparensctBo «Jlaup»,2014. - 752 C. hitps://e.lanbook.com/book/50684

OcHoBbl xumuu. Hurepner-yueOHuk (A. B. Manyiinos, B. U.
Poanonos, HI'Y, HoBocubupck)

http://www.hemi.nsu.ru/

8.3. IlepeueHb coBpeMeHHBIX MTPO(eCCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHnoBanue DJEeKTPOHHBIN aJpec pecypca
DJICKTPOHHO-O0MOIMOTeYHAas crcTeMa u3aaTenbersa "Jlans" https://e.lanbook.com/
Cucrema qucrannuonnoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
HHTepHeT-TpeHAKEPHI B chepe 00pa3oBaHus http://www.i-exam. ru
Hayunas AJIEKTPOHHAS
H eLIBRARY.RU
ay4Has 3JIeKTpOHHast OMOIoTeKa suborexa eL IBRARY RU
Poccuiickasi rocynapcTBeHHas OMOIHOTEeKa www.rsl.ru
Enuuplii  3neKTpoHHBIH  pecypc  y4eOHO-METOAMYECKOW —JIMTepaTyphl

CII6I'ACY www.spbgasu.ru

Nudopmanuonnas cetb CHEMMET (Poccus) Ha cepBepe XuMHYECKOTO
¢dakynprera MI'Y sBisieTcs COBOKYITHOCTBIO 0a3 JaHHBIX IO XUMHH
(0bpasoBaHMe, Hayka, TEXHOJOTHs), pAaclpeleleHHbIX Ha -cepBepax B[WWWw.chem.msu.su
mpezennax poccuiickoil yactu cetu Internet u BkitodaeT OTeYeCTBEHHBIE U
3apyOekHble MH)OPMAITMOHHBIE PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
Oo0pa3zoBatenbHble HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer

[epnomnueckne m3mganus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/
OnektpoHHas 6ubimotexka Upouc 64 n}g/)://ntb.spbgasu.ru/|rb|564r_p

DIeKTPOHHO-0MOIMoTeyHas cucTeMa usarenascrea " IPRsmart" http://www.iprbookshop.ru/




DNEeKTPOHHO-OMOIMOTeUHAsT  CUCTeMa

cryneHra"

n3aaTciibCTBa

Koncymwrant https://www.studentlibrary.ru/

8.4. Ilepeuenp HH(POPMAIIMOHHBIX TEXHOJOTHMH, HCHOJB3YEMBIX MpPU OCYIIECTBICHHH O00Pa30BaTEIbHOTO

mporiecca 1O JIUCIHUILTUHE,
MPOrPaMMHOTO O0ecTIeUeHus

BKJIrO4ass IMNC€pEUYCHb JIMOCH3HMOHHOI'O H CBO60,Z[HO pacrapocTpanieMoro

Crnoco0 pacrpocTpaHeHus

HaumenoBanue (JTMTIEH3UOHHOE WJIH CBOOOTHO
pacnpocTpaHsieMoe)
. . oroBop Ne J[32009689201 or
Microsoft Windows 10 Pro A
18.12.2020r
8.5. MarepuanbHO-TeXHHUECKOE 00CCTICUeHUE TUCIIUTLIIHBI
CaenieHusi 00 OCHAICHHOCTH Y4eOHBIX ayIUTOPUIN U IOMEIICHUH U1 CAMOCTOSITEIbHON pabOThI
HaumenoBanue yueOHbIX ayauTOpuil u nmomemienuii| OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
JUTSL CAMOCTOSITEIBHON pabOThI cpencTBaMu O0ydeHUs
Kowmrekr MYJIbTUMEAUITHOTO o0opynoBaHus
40. VYdyeOHBIC ayAUTOpPHH JUIS  TIPOBEACHHUS MY A PYAOBAHUA
. (TIepCcoHANBHBIH KOMIIBIOTED, MYJIbTUMETUIHHBIN
MPAKTUYECKUX 3aHSTHIA, IPYIIOBBIX u
s MIPOEKTOP, SKpaH, ayJuOCHCTEMa), JIOCKA, KOMIUIEKT
WHIUBUTYTBHBIX KOHCYJIbTaIUH, TEKYIIIETO

KOHTPOJIA 1 HpOMe)KYTOqHOﬁ aTTcCTalluu

yaeOHOU MeberH, OIKIIF0OUeHUE K KOMIBIOTEPHON CeTH
CIIoI'ACY. Beixona B MHTEDHET

40. ITomenienust 1151 CaMOCTOSTENBHON pabOThI

[Tomenenue A1t CaMOCTOATEILHON pabOThI (UM TATIBHBIN
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
st gmn ¢ OB3  (cucrteMHBIH  OJIOK, MOHHUTOD,
KJIaBUaTypa, MbIIb) C TOJKIIOYECHHEM K CETH
«MHTEpHET» M 00ECICUCHHEM J0CTYyNa B AJICKTPOHHYIO
nHpopmannoHHo-00pa3oBarenbHy0 cpeay CIIOIACY.
IT1O Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjaboparopubiii JID-JI00, cron
nabopatopubiii Manbii JI®-O0, mkad BHITSHKHON ¢
MO/IBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKUE,
YCTaHOBKA TUTpPOBajJbHasi, CEKyHAOMEp, J1a00paTOpHbI
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD2-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN
u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»
Xumuyeckasi nocyna (IpoOHpKH, MITATUBBL, CTAKAHBI,
KOJIOBI, OFOPETKH, TMHIIETKH, INTATHBHI JJISI MPOOUPOK),
XUMHUYECKHUE PEAKTHUBBIL.

YueOHo-HarIs AHbIC nocoous u TJIaKaThI:
[lepuoanueckas cuUcTeMa XHUMHUYECKHUX OSJEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXHEHIIUX  cojied W TuApokcuaoB, CreneHb
JIUCCOLIMAMNA KHMCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOWKOCTH KOMITJIEKCHBIX HOHOB, CxemMa BOJAOPOIHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTaHapTHBIC) SJEKTPOJHBIC MOTEHINANBI, XMMHUUECKHE
CBOIiCTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pylleHus Kee3a

40. VYyeOHble ayaUTOpPUM U HPOBENCHUS
MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpymnIoBbIX u WH/IMBUIYaJIbHBIX
KOHCYJIbTaLUH, TEKYILEro KOHTPOJIS u
IIPOMEKYTOUYHOM aTTECTaluU

VYuebHast ayauTopus s MPOBEIACHUS  3aHATUN
JIEKIMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

000pyIOBaHUSA MepCOHaAIbHBIN KOMIIBIOTE
40. VYyeOHble ayaUTOPUM 1S  IPOBEICHUS Py N (ep P,
s MYJIBTUMEIUIHHBIA TPOEKT KpaH, ayJIuoCHUCTEMA
JIEKIIMOHHBIX 3aHATHH Y A POCKTOD, 5KpaH, aylIHOCHCTe ),
JIOCKa, 9KpaH, KOMILIEKT yueOHOM Mebenu,

nojakitoueHue K kommbrotepHoir cetu  CIIGIACY,
BEIXOJI B MaTepHer

Jns uaBanuos u iun ¢ OB3 obecnieunBaroTcs criennaibHble YCIOBUS Ul MOJTYYeHHs] 00pa30BaHus B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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