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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJyuYeHUEe 3HAHMWA MO XUMUU, 00ecrevynBaroiel OCHOBY MOJATOTOBKM OakajiaBpa, JOCTaTOYHOM IUis

peLeHus

IMPON3BOACTBCHHO-TCXHOJIOT'MYCCKUX,

HCCICA0BATCIIbCKUX U IIPOCKTHBIX 3a1a4

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTHU CTPOCHUSA U
CBOMCTB BEIISCTB OT IOJ0KECHUS COCTABISIONINX X 3JIEMEHTOB B HepHOHquCKOﬁ
CHUCTEMC U XapaKTepa XHUMHYCSCKOH CBSI3U IIPUMCEHHUTEIILHO K 3a1a4aM XHUMHYECKOH

TEXHOJIOTHUH;

2. npupoabl XUMHUUYCCKUX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOM3BOACTBE XHMMHUUYCCKHUX BCIICCTB U
MaTepraIoB, KHHCTUYCCKOTIO U TCPMOJUHAMHUYCCKOI'O IMOAXO0J0B K OITMCAHUIO XUMHUYCCKUX MMPOUCCCOB C LICJIBIO

OIITUMM3allu YCJ'IOBI/II\/'I Hux

HpaKTquCKOﬁ pcajr3anuu;

3.

Ba)KHEHUIIINX CBOMCTB HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ n 3aKOHOMepHOCTCﬁ X HU3MCHCHHA B

3aBUCUMOCTH OT ITOJIOXKCHHA COCTABIAIOIINX WX 3JICMCHTOB B HepuozmquKoﬁ CUCTEMC,
4. COBpPEMECHHBIX TeHI[eHI_[I/Iﬁ Pa3sBUTHA HeopraHquCKoﬁ XUMHHU U HEOPTaHUYCCKOI'O

MaTEDHUATIOBEICHU .

2. IlepeyeHb NJIaAHHMPYeMBbIX Pe3yJbTATOB OOy4YeHHSl MO MAUCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko u HaumeHnoBaunue

[Inanupyembie pe3ynbTaThl 00YUSHHS IO

KOMIIETEHIH MH/UKATOpa IOCTUKEHUS JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIIUU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1
OIIK-1 Cnocoben pemats|OITK-1.1 BoisiBnenue v(3HaeT

IIPUKIIAJHbIE
CTPOUTEIILHON oTpaciu,
UCHOJNb3ysd  TEOpUID U
METOJIbI (hyHIaMEHTATBHBIX

HayK

3a1a49u

Kkinaccuukanus (GU3NIECKUX |
XUMHYECKHX MIPOIIECCOB,
NPOTEKAIOIIUX  Ha  OOBEKTE
npodeccnoHaTEHOM
JeSITeIbHOCTH

XUMHYECKYIO TEPMHUHOJIOTHIO, CBOIICTBa
XUMHUYCCKUX DJJIIEMCHTOB H HX COGI[I/IHGHI/II;'I,
COCTaBJISAIOLINX OCHOBY CTPOMTEINIBHBIX
MaTepuaIoB. ECTECTBEHHOHAay4YHYIO CYIIHOCTh
npobiem, BO3HHMKAIOIIHX B Xone
npo¢eCcCuOHAIBHON JACSITEIbHOCTH

OCHOBHBIE XUMHYECKHE SBIICHUS, 3aKOHBl U
TEOPHUH KJIACCUYECKON M COBPEMEHHOW XHWMMH,
OCHOBHBIE€ TIOJIOKEHUS U PACUETHBIE METObI
€CTCCTBCHHO-HAYYHBIX JUCHHUIIIIMH, HA KOTOPBIX

OasupyeTcss u3ydeHHe MNpodecCHOHATBHBIX
JTUCITUTUTAH

ymeer

BBISIBJIATh  €CTECTBEHHO-HAYYHYIO CYIIHOCTH
npobiem, XapakTepHbIX Uil  JaHHOU

npo¢eCCUOHANBHON JACSITEIbHOCTH

MPUMEHSTD MTOJYYEHHBIE 3HAHUS 110 XUMUH TIPU
W3y4YeHUW JPYTUX JTUCHUILIINH, BBISBISATH
KOHKPETHOE€ XHMHUYECKOE COJEpKaHHE B
MPUKIATHBIX ~ 3aJadax  MpoQecCHOHATBHON
JIeSITeIbHOCTHU

BJIa/ieeT HABBIKAMH

uHpopmanued O Ha3HAUYEHUHU U 0OIACTSIX
MIPUMEHEHHUSI OCHOBHBIX XUMHYECKUX BEIIECTB 1
HUX COCIUHEHUH.




OIIK-1 CnocobeHn pemarh
MPUKIIaHbIE 3aJ1a4M
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO n
METOJbl (PyHIaMEHTAIbHBIX

HayK

OIIK-1.3 Onpenenenne
XapaKTePUCTHUK  XUMHUYECKOTO
nporecca
(s1BJIEHNS),XapaKTEPHOIO JUTSL
00bEeKTOB  mpodecCHoHaTbHOMN
NESATENIbBHOCTH,  Ha  OCHOBE
TEOPETUYECKOT0
(3KCTIEPUMEHTATIBHOTO)
MCCJICIOBAHUS

3HaeT

o0rmue 3aKOHOMEPHOCTHU MPOTEKaHUS
XMUMHYECKUX  MPOLECCOB  IMPHPOJHOTO |
MPOM3BOJICTBEHHOT'O XapaKTepa.

ymeeT

HCII0JB30BaTh OCHOBHBIC MCTO/AbI XUMHYCCKOT'O

HCCIIEAOBAHUS BEIIECTB U COCIUHEHHUH.
BJIaJieeT HaBbIKaAMH

HaBBIKAMH OITMCAHMSI OCHOBHBIX XHMHMYECKHX
SIBJICHHI

3. Yka3anue MecTa JUCHHUILIMHBI (MOIYJs) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jannas mucturuimHa (Momysb) BkmrodeHa B biok «/luctummmaer, mMomynu» b1.0.12 ocHoBHOM
npodeccuonansHoil  obpazoBarenbHO mporpamMMbl  08.05.01 CTpoWTENbCTBO YHUKAIBHBIX 3JaHUNA |
COOPY>KEHHMI M OTHOCHUTCS K 00513aTeIbHOM YacTH yueOHOTO IIJIaHa.




JucuumirHa OTHOCHTCA K 0a30BOM YacTM MaTeMaTHYECKOT0 W €CTECTBEHHO-HAyYHOTO IMKIA H
OCHOBBIBACTCS Ha 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3Y/IbTaTe

OCBOCHMS XUMHH (0Oa3UCHBI YpOBEeHb), (GU3UKM U MATEeMATUKU IPH TONYYECHHH CPEIHEro OOIIero
o0pa3oBaHMs. YCHEIIHOMY OCBOCHMIO JUCLMIUIMHBI CONYTCTBYET MapalieIbHOE H3ydeHHe (U3MKH H
MaTEeMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX TUCIHILIHH.

JUi ycnemHoro ocBOeH!s JUCUUIUIMHBI CTYAEHT JA0JKEH

3HATh:

1. BaxHeWIIME XUMHUYECKHE IIOHATHUS: BEIIECTBO, XUMMUYECKHH SJEMEHT, aTroM, MOJIEKYya,
OTHOCHUTEJIbHBIE AaTOMHAs W MOJIEKYJISIpHAs Macchl, HMOH, a/UIOTPOIMUS, H30TOIbl, XMMHUYECKasi CBS3b,
3JIEKTPOOTPHULIATEIBHOCTh, BaJIEHTHOCTb, CTENEHb OKUCIIEHUS, MOJIb, MOJISIpHas Macca, MOJSIPHBIM 00beMm,
BEUIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIDHOTO CTPOEHMS, PacTBOPBI, 3JEKTPOJIUT U HEIEKTPOJIUT,
JIEKTPOIUTUYECKAs AUCCOLUALMS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, TEIUIOBOM
3 PEKT peakium, CKOPOCTh XUMUYECKOH peakIiy, KaTalu3, XMMHUUECKOE PABHOBECHE;

2. OCHOBHBIC 3aKOHbl XMMMHU: COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA cocTasa, llepuoanueckuit
3aKOH,;

3. OCHOBHBIE TEOPUH XMMUHU: XUMHUUECKOU CBA3H, IEKTPOJUTHUECKON AUCCOLUALINH;

4. BaXHEWIIME BEIIECTBA U MaT€pUaAJIbl: OCHOBHBIE METAJUIBl U CIUIABBI; CEpHasi, COJsHAsl, a30THAs U
YKCYCHasl KMCJIOTBI; LIIEJI0YM, aMMHAK, MUHEpaJIbHbIe y100pEeHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA [10 «TPUBUAIBHON» UM MEXIYHAPOJHONH HOMEHKIIATYPE;

2. onpenensTh: BAJIGHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKON CBSI3U B
COEIMHEHUSX, 3aps/]] MOHA, XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COCAUHEHUHN, OKHCIUTEb U
BOCCTaHOBUTENb;

3. XapakTepu30BaTh: 3JEMEHThl MAJIBIX IEPUOJIOB MO UX MosnoxeHuto B [lepuoanyeckoit cucreme J[. 1.
MeneneeBa; o0me XMMAYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCITMHEHHI;

4. OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUSL; IPUPOY XUMHUUECKOH CBSA3U
(MOHHOM, KOBAJCHTHOM, METAJUIMYECKOMH), 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakIuu M TOJ0XKEHUs
XUMHAYECKOTO PaBHOBECHUS OT PA3ITUYHBIX (PaKTOPOB:

5. BBINOJHATh XUMUYECKHI dKCIIEPUMEHT I10 PACIIO3HABAHUIO BAKHEMIINX HEOPraHMYECKHUX BEIIECTB;

6. MPOBOJUTH CaMOCTOSITENbHBIN MOMCK XUMHYECKONM HMH(OpPMALMM C UCHOJIb30BAaHUEM Pa3IMUHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3AaHUHN, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucroab30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU AJI1 00pabOTKU U mepenadu
XMMHUYECKOH MH(OpMAIMM U €€ MPEICTaBICHUs B PA3IUMYHBIX (OpPMax; MPOBOAUTh KPUTHUECKUI aHAIN3
JIOCTOBEPHOCTH XUMHYECKON

UH(pOpMalKK, TOCTYNAIOLIEH U3 pa3HbIX HCTOYHUKOB.

BJIAJIETh!

1. moaxonamMu K OOBSCHEHUIO XMUMMYECKHX SBICHHMH, MPOUCXOMALIMX B MpHpoOJe, OBITY M Ha
MIPOU3BO/JICTBE;

2. MEeToJaMHu OIpENETICHHUs] BO3MOXKHOCTH IPOTEKaHMsSI XMMHYECKHX IPEBpAIlEHUN B Pa3INYHbIX
YCIIOBUSIX U OLIEHKU MX MOCIIEICTBUIA;

3. cnocobamu 0Ge30macHOro OOpaleHUsl ¢ TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAaMH, J1aOOpaTOPHBIM
o0opyI0BaHUEM;

4. MeTo1laMU IPUTOTOBJIEHUS PACTBOPOB 33aJaHHON KOHIIEHTPALMH.

Ne TMoce S — Kon v HanMeHoBaHMe HHAMKATOpA
n/m FIYTOIIHE JUCH JOCTHKEHUS KOMIIETEHIINU
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -

1 |MexaHuKa )KHIKOCTH U ra3a 15

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

2 |Be3omacHOCTE KU3HENEATEIHHOCTH 8.5. OITK-6.14, OITK-9.4, OITK- 9.5




4. O0beM AUCHMIUIMHBI (MOIYJIS) B 3a4eTHBIX €IUHHIAX C YKA3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIJI€JEHHbIX HA KOHTAKTHYI padoTy o0y4yamouuxcsi ¢ npemnogasaresieM (o BHIAaAM Y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY

KoHTakTHas padora 50 50
Jlexnmonnsie 3anstus (Jlek) 16 0 16
Jlaboparopurie 3ausTus (J1ad) 16 0 16
[pakTuueckue 3austus (Ip) 18 0 18
HNuas kouTakTHas padoTa, B TOM Yucie: 0,1 0,1

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

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

KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHCYIBTAIUS TTepeT YK3aMEHOM U c/1ada

Yacbl Ha KOHTPOJIb 0 0
CamocTrositesibHas pa6ora (CP) 57,9 57,9
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs1)
qacer:| 108 108
3a4YeTHbIE eIMHUIIBI: 3 3

5. Copep:kanue AUCHUIUIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe MO pa3genaM (TeMaM) € yKa3aHMeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKaJeMH4YeCKHX YacOB U BUJ0B Y4eOHbIX 3aHATHI
5.1. TemaTrueckuii aaH JUCHUILUIUHBI (MOYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
= a
3 JICKIIUHU I13 JIP Bcero,
No Pa3nesnsl UCIUINIMHEBL S CP JOCTHKEHU
[ qac. g
O M3 HUX HaA M3 HUX HA M3 HHUX Ha
MpaKTH- MpaKkTH- MpaKkTH- KOMIICTCHIT
BCEro YECKYI0 BCEro YECKYIO BCEro YECKYIO Unu
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
L paszen. ObueTeopeTniecKkue
BOIIPOCHI XUMHH
OO01eTEOPETUYECKUE BOIPOCHI OIIK-1.1,
1.1, | omereop p 1|10 16 16 47 | 89
XUMHHA OI1K-1.3
2. |2 pa3nen. CnenyaibHbIe
BOIPOCHI XUMHH
OIlK-1.1
2.1. |CuenmanbHble BOIIpocsl xumun | 1 6 2 10,9| 18,9 '
H p OITK-1.3
3. |3 paznen. lHas KoHTaKTHas
paborta
3.1. |[KouTpomnb 1 0,1
4. |4 paznen. Koatpons




OIIK-1.1,
4.1. |®opma KOHTPOJIS 1 OITK-1.3
5.1. Jlekuu
Ne | HanmenoBanue pasznena N
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
n/m Y TEMBI JIEKIIUI
Crpoenue aToMa U CUCTEMATUKA XUMUYECKUX DJIEMEHTOB
CocraB aromubix sigep. M3orombl. CTpoeHHE 3IIEKTPOHHBIX 000JI0UEK
atromoB. [Ipunnun neompenenennoctu IeiizenOepra. KBantoBele dymcia.
1 Obwereopetnicckue [IpaBuiia 3anoHEHUS NIEKTPOHAMH aTOMHBIX opOuTanei. [Ipuniun [aymu.
BOHPOCHT XHMUH [IpaBuno Xynna. IIpaBuno KieukoBckoro.
[Tepuonnueckuit 3akon u Ttabmuna .M. Menneneea. I[lepuoaumdHocTh
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOTO CTPOCHHUS.
XuMudeckasi CBSI3b U MEKMOJICKYJIIPHbIE B3aUMOICHCTBUS
1 O6ereopernueckue |XUMHYECKas CBs3b. KoBaleHTHas MOJSApHas, HENOJAPHas, JIOHOPHO-
BOIIPOCHI XUMUU aKlIeNTOpHAsl, MOHHAs CBs3b. MeTayinyeckas cCBsi3b. BojgopoaHasi CBS3b.
Brnusinue tuna cBa3u Ha QU3MKO-XUMUYECKHE CBONCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PeaKIui
XuMHuUuecKas TepMOJUHAMHUKA. TermoBoi A(PQPEeKT XMMHUYECKHX pPEaKIni.
1 Obmereopermseckue [Tonsitue sHranbnusa. 3akoH I'ecca, cinenctBue 3akoHa ['ecca. Ilonsarue
BOTPOCHT XHMUH sHTponus. M3MeHeHnue HsHTponMM B XoAe peakuuu. OHeprus ['nodbdca.
CaMonpoun3BOJIbHOE NPOTEKAHUE PEAKIIUH.
PactBOpsI 1 cBOICTBa pacTBOPOB
OOpazoBanue pacTtBOpoB. PacTBOpHUMOCTB, (aKTOpHI, BIUAOIIKME Ha
pacTBOPUMOCTb  BelIECTB. PacTBopuMoOCTh  Tra3oB. 3akoH ['eHpw.
1 Oo6mereopernueckre |(KoHneHnTpanusa pPacTBOPOB. Hacerimennsie, HEHACHIIIICHHbBIC u
BOIIPOCHI XUMUHU MepeHachllleHHble  pacTBOpbl. CrocoObl  BBIpaXXEHHUS  KOHIICHTpAIUil
pactBopoB. uddy3us u ocMmoTrmueckoe maBieHue. OOmme CcBOHCTBa
pactBopoB. M3otonuveckuit koadpdunuent. 3akoH Paynsa. Temmneparypa
KUTIEHUS U 3aMEpP3aHusi PaCTBOPOB.
JlucnepcHble CUCTEMBI.
Knaccudukanmss 1MCEpCHBIX CHCTEM MO0 pa3Mepy YacTHI[ U arperaTHOMY
2 CreumansHpIe BONPOCk! cocrossHuio. CBoOICTBAa BEIIECTBA B  BBICOKOJUCIEPCHOM COCTOSIHUH.
XHMHH CBoboHas MOBEPXHOCTHAs SHEprusl. SABnenus copOouuH.
DNEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHUYECKHUE TIPOLECCHI B BXKYIIMX CTPOUTENIbHBIX MaTepHUanax
['uricoBbie BsKyIIME BeleCTBA. XUMUYECKUNA M1 MUHEPAIbHBINA COCTAB IJIMH.
2 CnenunansHbie Bompocs! |I'eHe3nc rmH 1 KaoauHoB. [TopTinanaueMenT — XUMUYECKUH U MUHEPAIIbHbIH
XUMUHU COCTaB, TMoOJy4YeHue. BzammoneicTBMe MHHEPAJIOB MOPTIAHALIEMEHTa C
Booi. Kopposus nemeHTHOro KaMHs U 0eToHa. Buasl koppo3uu.
OCHOBBI OPraHUYECKOW XUMHUHU U XUMHUH TTOJITUMEPOB.
OcHOBHBIE  KJacChl ~ OpPraHMYECKUX  COCIMHEHMM U MOJHUMEPOB.
2 CoenpaiLHEIS BOIPOCHL BricokoMonexynspHbie COCIMHCHHS. TepmormacTuyHbIC u
XUMHH TEPMOpPEAKTUBHBIE TMOJIMUMEpPbl. XUMHUYECKass CTOMKOCTb, CTApEHUE U
JECTPYKIIUS TIOJIUMEPOB.
5.2. IlpakTuyeckue 3aHsITHS
Ne HaumenoBanue pasnena
m/m | ¥ TEMBbl PAKTHYECKHX HaunmenoBanue u copepikaHue MPakKTUIECKUX 3aHATHN
3aHATUH
Knaccudukanus HeopraHmuecKux CoeAMHEHUN
1 OGmereopeTnyeckue Knaccudukanus HeOpraHWYecKUX  COEIMHEHUN  (OKCHABI,  KHCIOTHI,
BOIIPOCBHI XUMUH OCHOBaHMS, COJIM CPEIHHUE, KUCIIbIE, OCHOBHbIE): Ha3BaHUs, OCHOBHbIE




XUMHUYECKHUE CBOMCTBA.

OCHOBHBIC 3aKOHBI M TTOHATHUS XUMUN
OCHOBHBIE 3aKOHBI XHUMHHO COXpaHCHUA MaACChbl, IIOCTOSAHCTBAa COCTaBa,

Ob6mereopeTHdecKre o
1 KpaTHBIX OTHOLIEHWH, ABorajpo). OCHOBHBbIE MOJOXEHUS AaTOMHO-
BOIIPOCHI XUMUU
MOJIEKYJIIpHOTrO yueHusa. KonuuecTBo BemiecTBa. DKBUBAJICHT BEILECTBA.
Pacuér sKBUBaJIEHTHBIX MACC CJIOHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
Xumunueckasi KHHETHUKA U PaBHOBECHE.
CkopocTp XuUMHYECKOM peakuuu. PakTopbl, BIUAIOIMIME HA CKOPOCTh
peakumii. 3akoH neiictBus Macc. IlpaBuno Baut-T'odda. Dueprus
1 OOmiereopeTruecKkue |aKTHBaLMU. YpaBHeHHE AppeHuyca. Bnusnue xaraimsaropa Ha CKOPOCTB
BOIIPOCHI XUMUH XUMHUYECKUX PEaKIUH.
OOpatumble peakuuu. Xumuieckoe paBHoBecre. KoHcTtanTa paBHOBecHUs B
TOMOTEHHBIX U IeTepOreHHbIX mpoieccax. Cmenienue papHoBecust. [Ipunun
Jle llaTense.
PacTBOpBI 1 CBOIICTBA pacTBOPOB.
PactBops! anekTponuToB. CuibHbBIE U clladble ANIEKTPONUTHI. Juccounanus
COJIEH, KUCJIOT, OCHOBAHUMN. DIIEKTpOIUTHYECKass auccoruanusa. CTeneHs u
Ob1ereopeTrueckue
1 KOHCTaHTa Jucconuanuu. 3akoH pasbaenenuss OctBanpga. HonHoe
BOIIPOCHI XUMHUH .
Mpou3BeIeHHE BOJbI. BomoponHbiii mokasarenb. Buabl cpenbpl B BOJHBIX
pactBopax. ['unponu3 coneit. CiocoObl yCUIEHUS THAPOIIN3A.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
1 O61ueTeopeT1/Iqec1<He Crenenn OKHCJICHUA 9JICMCHTA. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
BOIIPOCHI XUMHUH peakuuu, ux Tunbel. OkuciauTenun | BoccTaHOBUTENW. HampaBneHue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
OCHOBBI 2JIEKTPOXUMUH.
Bo3HukHOBEeHME CKayka MOTEHIMajda Ha IOBEPXHOCTH pas3delia MExXIy
METauIoOM W  pactBopoM. Bomopomusiii  snekrpoa. CraHmapTHbIe
AJEKTPOJIHbIE TOTEeHIManbl. YpaBHeHue HepHcta. Psan  aktuBHOCTH
Ob6mereopeTuyeckue N
1 METaJUIOB. XUMHYECKHE CBOMCTBA METAJIOB.
BOIIPOCHI XUMUH .
lanpBaHnMYecKkue HIIEMEHTHL. YCTpOWCTBO 3neMeHTa Jlanuans — SkoOw.
Pacuer D/IC.
OnpezneneHne KaTOOHBIX M AHOJHBIX MPOLIECCOB TIPH  3JIEKTPOJIU3E,
OmpeeIeHUE MPOAYKTOB AIEKTPOIn3a, 3aKoH Dapanes.
1 O6meTeopeTqucm/Ie CBOHCTBa METAILIIOB
BOIPOCHI XUMHH B3anmMopeicTere MeTauioB ¢ BOJOM, MEI0YaMH, KUCIOTaMHU.
Koppo3sust meramioB, MeTonbl 3a1iUThl OT KOPPO3HH.
9 Cnenuanbusie Bornpockl (Kopposus meramioB. Buasl Kopposun. MeTonpl 3aliMThl METAIOB OT

XUMHHN

KOppO3HUH. 3aII_II/ITHLIC IMOKPLITHS. BI/I,I[LI HOKpBITHﬁ, AHOAHBIC W KAaTOAHBIC
ITOKPLBITHA. 3J’I€KTpOXI/IMI/I‘IeCKa$I 3aluTa, IpUHIHIT )ICI\/'ICTBI/ISI.

5.3. JJaboparopHbie paboThI

HaunmenoBanue pasnena

Ne
o/ | TEMBI 1a00paTOPHBIX HaumenoBanue u conepkanue 1abopaTOpHBIX padoT
paboT
1 O6mereopernyeckue |[Knaccudukanus HEOPraHMIECKUX COETUHEHUH.
BOIIPOCHI XUMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH.
06 OcHOBHBbIE 3aKOHBI U TOHITUSI XUMUHI
T TUYECKU o
1 HereoperHHeckue Omnpenenenre MOJSIPHOW Macchl SKBUBAJIEHTa M (PAKTOpa SKBUBAIEHTHOCTH
BOIIPOCHI XUMHHU
orpoc MIPOCTOTO U CIOXKHOTO BEILIECTBA.
06 XuMuueckass KHHETHKA U paBHOBECHE
1 CTCOPCTHHECKUC 13y enme BImsHIS KOHICHTPALAH H TEMIIEPATYPHI HA CKOPOCTh XHMHYECKOIT

BOITPOCHEI XUMHHU

pCaKknuu, N3y4CHUC paBHOBCCHOT'O ITpoILecca.




PacTBOpBI M CBOMCTBA paCTBOPOB

OO01IEeTEOPETHUECKHE
1 m p N3yuenue nmpoliiecca qucconualyy BEIeCTB B pacTBOpax,
BOIPOCHI XUMHU .
p M3y4eHHUe Tpoliecca THAPOTN3a COJICH.
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
1 O6mereopernyeckue |M3yueHne OKHMCIUTENBHO-BOCCTAHOBMTE/BHBIX —PEAKLU I€pMaHraHara
BOIIPOCHI XUMUH KaJIisl, TUXpoMara KaJiis, HoAuaa KaJiusi B 3aBUCUMOCTH OT CPEJIbl pacTBOpa.
XUMUS METAJLIIOB
1 O6mereopetnyeckue |OOmMeE Ppu3MUECKUe U XMMUYECKHE CBOWCTBA METAILIOB (B3aUMOJICHCTBHUE K

BOIIPOCHI XUMHU

HEMETaJlJIaMH, BOAOH, KUCIOTaMH, Kucioramu-okuciutenssmu: HNO3 paso,

HNO3 kon1, H2SO4 koH).

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HaumeHnoBaHue paznena o
wi | mcrmmmHEL 1 TeMbr CopneprkaHue caMOCTOSATENbHOM paboThI
CrpoeHure aToMa U CUCTEMaTUKa XMMHUYECKHUX 3JIEMEHTOB
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JOIOJHUTENILHON JIMTEPATypOH,
BOIIPOCHI XUMUHU JJIEKTPOHHBIMH PECYpPCaMU, BBIITOJIHEHUE JOMAIIHEro 3aaanus. [loaroroska
K 3a4€ry.
XuMudeckas CBSI3b U MEXMOJIEKYJIIPHBIE B3aUMOACHCTBHSL.
1 O6mereopetndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JIONOJHHUTENILHON JIMTEPATYypOH,
BOIIPOCHI XUMUH EKTPOHHBIMU pECypCcaMM, BBIIIOJIHEHHUE JoMallHero 3aaanus. [loaroroska
K 3a4€Ty.
DHepreTuka XMMHUYECKUX peaklui
1 O6mereopetnyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JONOJHHUTEILHON JIMTEPaTypoOH,
BOIIPOCHI XUMUHU JJIEKTPOHHBIMH PECYpPCaMU, BBIITOJIHEHUE JOMAIIHEro 3aaanus. [loaroroska
K 3a4€ry.
Knaccudukanus HeopraHu4eckix coeIMHEHHH
1 O6mereopernyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JOIOJHUTENLHOW JIMTEPATYpPOH,
BOIPOCHI XUMHH 3JIEKTPOHHBIMU peCypcaMH, BHIIOJIHEHUE JJoOMAIIHero 3aganus. Odopmienue
otuéra 1o JlaboparopHoii padbore. [ToaroToBka k 3a4é€ry.
OCHOBHBIE 3aKOHBI U TOHATHS XUMHH
1 O6mereoperndeckne |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JIONOJHUTENILHON JIMTEPATYpPOH,
BOIPOCHI XUMUH AJIEKTPOHHBIMU PECYpPCaMU, BHITOTHEHUE JOMAIITHET0 3aaanus. OgopmieHue
oT4éra 1o JaboparopHoii padore. [TonroroBka k 3auéry.
XuMunyeckasi KHHETHKA U pAaBHOBECHE
1 O6mereoperndeckne |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JONOJHUTENLHOW IJIMTEPATYpPOH,
BOIIPOCHI XUMUH 3JIEKTPOHHBIMH PECypCaMH, BHIIOJTHEHNE JOMAIIHero 3aganus. Odopmienue
otuéra 1o J1aboparopHoii pabore. [ToaroToBka k 3a4é€ry.
PacTtBOpHBI M CBOMCTBa pacCTBOPOB
1 OGmereopernueckue [(Pabora ¢ KOHCIIEKTOM, OCHOBHOM U JONOJHMTENLHON JIMTEPATYpPOH,
BOIIPOCHI XMMHH ANEKTPOHHBIMHU pECYpCcamMHu, BHIIMOIHEHHE JoMalIHero 3aganus. OdopmieHue
otyéra 1o JyaboparopHoii padote. [TonroroBka k 3auéry.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
1 O6mereopetndeckne |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JOIOJHUTENBHON JIMTEPATYpPOH,
BOIIPOCHI XUMHUH 3JIEKTPOHHBIMH PECYpCaMH, BHIIOJIHEHUE JJOMAIIHEro 3a1anus. Odopmienue
otuéra 1o 1aboparopHoii padbore. [ToaroToBka k 3a4é€ry.
OCHOBBI 2JIEKTPOXUMUU. ['aTbBaHUUECKHUE DIIEMEHTHI.
1 OGmereopetnueckue [Pabora ¢ KOHCIIEKTOM, OCHOBHOM U JONOJHMTENLHON JIMTEPATYpPOH,
BOIIPOCHI XMMHH ANEKTPOHHBIMHU pECypCcamu, BHIIMOIHEHHE JoMallIHero 3aganus. OdopmieHue
ot4éra 1o JyaboparopHoii padote. [TonroroBka k 3auéry.
1 O6mereopernyeckue | XUMHS METAILIOB




BOIIPOCHI XUMHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOHW U [OTOJHUTEIBLHON JIMTEPATypOH,
QJICKTPOHHBIMHA PECYpCaMU, BBIITOJIHCHUC JOMAIITHETO 3a/IaHUs. O(bOpMJIeHI/IC
otuéra 1o 1aboparopHoi padbore. [ToaroroBka k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUHU

Koppo3sust MeramioB. MeToasl 3alIUTEI OT KOPPO3UHU

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JOMNOJHUTENBHOW JHMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMu, BHINOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéTa 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

CHGI_[I/IaJ'II)HBIC BOITPOCHI
XUMHU

I[I/ICHepCHbIG CUCTEMBI. XMMHUYCCKHUE IMPpOLECChI B BAKYIIUX CTPOHUTCIBHBIX
MaTepuagax

PabGota ¢ KOHCIIEKTOM, OCHOBHOH H JONOJHUTENBHOW JHMTEPATypOH,
NIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE TOMAIIHEro 3aaanusd. [loqroroska k
3a4€Ty.

CHGI_[I/IaJ'II)HBIC BOITPOCHI
XUMHHU

OCHOBBI OPraHMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBHON JIMTEPATypOH,
3JIEKTPOHHBIMU PECYPCaMu, BBITIOJIHEHHE JOoMaIlIHero 3a1anus. [loaroroska k
3a4€TY.

dopma KOHTPOJISt

YcTHBIM OIIpOC, TCCThI, pCIICHUC 3a1a4




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

YyeOHass mporpaMmMa BKIFOUAET HE TOJBKO ayJUTOPHBIC 3aHATHS, HO YyIEISIeT BAXKHOE BHUMAHHE
BHEAyIUTOPHOHN CaMOCTOATEIbHOU paboTe cTyaeHTa. |Jis yCIenrHoro OCBOCHHS TEOPETUIECKOr0 MaTepuarna,
npuoOpeTeHus: He0OXOAMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIIsIpHAst padoTa ¢ KOHCIIEKTOM JIeKIiH (00paboTka
TEKCTa); MOBTOpPHas pabora Haj Y4eOHbIM MaTepuanoM (ydyeOHHMKA, MEPBOMCTOYHHKA, JOIMOIHUTEIHHON
JUTEPaTyphl, ayJAHO- W BHJCO3ANHUCEH); COCTABICHHE IUIAHA W TE3MCOB OTBETA; COCTABIICHHE TAOJMII JJIs
CUCTeMAaTH3alK YIeOHOTO MaTepualia; pelieHrue 3a/1ad ¥ YIpaKHEHUH 1o 00pasily; pelieHrue BapHaTHBHBIX
3ajad W yhnpakHeHwi; Ecimu  camocTosTenbHO He ymaercss pa3o0parbcs B Marepuaie, HE0OXOIMMO
chopMyIUPOBATh BOIPOC ¥ 33/1aTh €ro MPEroaaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUU, KOHCYIIbTAIUH.

[IporpamMmmoil TUCUUILIMHBI NPEIYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATHUH, Ha KOTOPBIX HAETCs
OCHOBHOH CHCTEMaTH3UpPOBAHHBII MaTepHuall, MPaKTHYECKUX M JIa0OPaTOPHBIX 3aHATHH, MPEAIONararonux
3aKperyieHue U3yu4eHHOro martepuana u GopMUpOBaHHE Y 00ydaromierocs HeOOXOAUMbIX 3HAHUM, YMEHUHN U
HaBbIKOB. Kpome TOro, BaXKHbIM 3TalOM H3y4€HUS JUCLMIUIMHBI SBISIETCS CAaMOCTOATEIbHas paboTa
o0y4aroluxcsi, KOTopasi BKJIIOYAeT B ce0sl M3YUEHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, MOATOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITUSAM, IIOATOTOBKY K aTTECTAIIMOHHBIM paboTaM, MOATOTOBKY K 3au€Ty.

s ycnenrHoro OCBOGHMSI IUCUUIUIMHBI HEOOXOAMMO IMOCeNIaTh BCe 3aHATHS, T.K. 000 MpOmycK
3aHATUS OCJOXHSET OCBOCHHE IMpenMmera. Ha mnpakTHyeckux ¥ J1abOpaTOPHBIX 3aHATHAX 3aKPEIUIseTcs
Marepua, U3JI0KEHHBIN Ha JICKIUX.

[Ipuctynas K W3y4eHMIO JUCLUIUIMHBI, HEOOXOAMMO O3HAKOMHUTbCA C conaepxkanueM PIIJ s
CTY/I€HTOB OYHOU (Gopmbl 00yueHus. IIpu moaAroToBke K NpakTHYECKUM M J1a00PaTOPHBIM 3aHATHSIM U B paMKax
CaMOCTOSITENILHOW pabOThl 1O M3YYCHUIO JAUCHUIUIMHBI OO0ydJarommmcs Heo0XoaumMo: 1) TOBTOpPUTH
3aKOHCIIEKTUPOBAHHBIA MaTepua, UCIOIb30BATh OCHOBHYIO M JIONOJHUTEIbHYIO JINTEPATYpPY; 2) BBHIIOJHUTH
MIPaKTUYECKHE 3a/laHHs B paMKax M3y4yaeMoW TeMbl; 3) O3HAKOMHUTBHCS C METOAMYECKUMHU YKA3aHUAMH K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHoYHble MaTepHabl JJsi NMPOBeAeHUs] TEKYIIEro KOHTPOJIsI YCIEeBAeMOCTH W NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POILIECCE OCBOCHUS AUCIMITIINHBI

KOI[ N HAUMCHOBAHHC

o Bun orteHouHOTO
WHJIMKATOpPa KOHTPOIUPYEMOM

Ne KOHTpOJII/IpyeMBIe pa3acibl JUCHUTIIINHBL

n/n MOZYJIA CpeacTsa
(Mopyrs) KOMIIETEHINH pes
1 |O6umereopeTnueckue BOMPOCHl XUMUHU OIIK-1.1, OIIK-1.3 YCTHEIA — Ompoc, - TeCTl,
pelieHue 3aaa4y
2 |CneuunanbHble BONPOCHI XUMUU OIIK-1.1, OIIK-1.3 YCTHBIH OTIPOC, pPEICHHe
3aj1a4, TECTHI.
3 |Konrpos YCTHBIA ONPOC, pelIeHue
R 3ajJa4, TeCThl
4 |®opma KOHTPOIIA OIIK-1.1, OIIK-1.3 YCTHBIH OTIPOC, PEICHHe

3a7a4, TECTBI.




7.2. TunoBbIe KOHTPOJBHBIC 3aJJaHUS WU UHBIE MAaTEPUAJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOJUMbIC
JUIS OLIEHKH 3HAHUN, YMEHUH U HAaBBIKOB U (MJIH) OTbITa TPO(ECCHOHATBHOM e TEIbHOCTH, XapaKTEPU3YIOIINX
sTanbl POPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

[Tonyuenue 3au€ra MO NUCUMIUIMHE TPEANOIaracT BBHIMOJIHEHHE JBYX AaTTECTAIllMOHHBIX paboT 3a
ceMecTp ISl IPOBEPKU CHOPMUPOBAHHOCTH MHIMKATOpa nocTmkenus komnerennmii OIMK 1.1, 1.3,1.4., 1.5

ArtrectanronHasi pabora Nel BkitouaeT B ceOsl TEMbl: CTpPOCHHE aTOMa, XUMHUYECKasi CBSI3b, KJIACCHI
HEOPTaHMYECKUX BEIIECTB, IKBUBAJICHT, KHHETUKA XUMHUYECKUX PEAKITHIA

ATtTectanonHas padora No2 BKIIIOUaeT B ce0sl TEMBI: AIEKTpoIUTHYEeCcKas nuccounanus, pH, ruaponus
COJIeH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKINH, TalbBAHUYECKUN DIIEMEHT, KOPPO3UsS METAIIOB,
XKECTKOCTDH BOJIBI.

BapuanTt 3aganuii 11s ATTectaiinoHHoN padoTsl Nel

Nel. Onpenenuth YUCIIO 3IEKTPOHOB B aTOME LIMHKA. 3aMKCcaTh MOJHYIO 3JIEKTPOHHYIO KOH(PUTYPALIHIO
atoMa. KakoBa BaJ€eHTHOCTh aToma?

Ne2. 3anucate IpOAYKTHI peakluu, paccTaBbTe KOAPPUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. IIpu B3aumoneiicteuu 3,24 r TpeXBaJEHTHOI'O METala ¢ KUCJIOTON Bhiaensercs 4,03 1 Bonopoaa
(H.y.). Beruncinte SKBUBaJICHTHYIO, MOJIBHYIO M aTOMHYIO MacChl MeTasla.

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

Ne5. 3amumcaTh aUCCONMAIMIO BEIIECTB: THIPOKCHJ HATPHUSA, CEPOBOAOPOIHAS KHUCIIOTA, XJIOPHT
ATIOMHUHHMS, TUAPOKApOOHAT HATPHUS, TUIPOKCOXJIOPU AalIOMHHHS, THAPOKCHA aMMOHHS. [l cmalbix
AJIEKTPOJIUTOB 3AITUCATh BRIPAKEHUE KOHCTAHTHI TUCCOIMAIIAN

BapuaHnt 3amanmii 111 ATTecTarimoHHOM padoThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 mi1, B koTopoMm coaepxkutcs 0,063 r a30THOM KUCTOTHI.

Ne2. Tloaseprarotcst i THAPOIH3Y pacTBopsl cieayromux coneii: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS THIPOIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PacctaButh K03 GUIIMEHTH B YPaBHEHUAX PEAKIIMI METOAOM AJIEKTpOHHOro O6ananca. CocTaBUTh
AJIEKTPOHHBIC ypaBHEeHUs. [[JIsl Kax 0l peakiuu yKa3aTh, KaKOE BEIISCTBO SBJISCTCS OKUCIIUTEIEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKO€ BEI[ECTBO OKUCISIETCS, KAKOE BOCCTAHABIUBAETCS.

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

Ned4. Bpruncnute DJ[C raqbBaHMYECKOTO AJIEMEHTa, COCTOSIIEr0 W3 TUIACTUH KaJMHUsS M MarHus,
OIYIIEHHBIX B PacTBOPHI CBOMX cojicii ¢ kourentpanueit [Cd2+]=[Mg2+]=0,1 monb/i1. CocTaBuUTh CXeMy
3IIEMEHTa, HAITUCaTh YPAaBHEHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nHy»xHO0 100aBUTH K 50 J1 BOJIBI, YTOOBI yCTPAHUTH KAPOOHATHYIO )KECTKOCTb,
paBHYIO 5,8 MMOJIB/1?

7.3. Cucrema OLIEHHBAaHUS PE3YNbTaTOB OOY4YEHUS MO JUCHUIUIMHE (MOIYJIO) MPH MPOBEACHUH TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

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

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

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

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYUHbIE JOCTHXKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

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

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

- IPUMEHSIET TeOPETUYECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOJTHEHUS
3aaHI;

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

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

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

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

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHUE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

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

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCTOsITeNNbHAs paboTa Ha MPAKTUYECKUX 3aHATUSAX, YUaCTUE B TPYNIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pPEIICHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

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

9111 ()

YMEHHUS:

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

- BIIaJICET UHCTPYMEHTapueM y4eOHON NUCHUIUINHBI, YMEHUE €Tr0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

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

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

- TOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTHU 3aSBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIIOJHEHUS TUCbMEHHON pabOThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE yMEeT UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HAaBBIKH:

- HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJIHEHMS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpaMmme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

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

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluU 00yYarouXcs

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

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaueHHe, PU3NUECKUIl CMBICIT.
. Hpunnun IMaymu. IpaBuno Xynna. [IpaBmino KneukoBckoro. CTpoeHHe 31€KTPOHHBIX 000JI0YEK
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aTOMOB.

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

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

. XumMuueckas cBsa3b. MeTtayundeckas cBa3b. BomopoaHas cBs3b.

. KoMnuiekcHble COeIMHEHMS: CTPOEHHE, TIOJyUYEHUE, HOMEHKIIATYpPA.

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

9. KuHeTnka XMMHUYECKUX peakluil. 3aKOH JeHCTBYIOMNN Macc. VI3MeHeHne CKOpOCTH NPH U3MEHEHUHN
KOHIIEHTpAIlUU BEUIECTB, JIaBiIeHMs, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKMX MapaMeTPOB 3aBUCHUT, OT KaKuX
HE 3aBUCHT.

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

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alUCh KOHCTAHTY PaBHOBECHS B 001IEM
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puze. IIpunnun Jle Illarense. BausHue temneparypsl, JaBiICHUS U KOHLUEHTPALUi BEILIECTB HA CMEIICHUE
paBHOBECHS.

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

13. Dnexrponutuueckast auccoruaius. CUIbHBIE U CIIa0bIe AJIEKTPOJUTHI: OMpeAesieHue, TPUMEpPHI.
Crenenp M KOHCTaHTa auccouuanuu. CMeElIeHHE XUMHUYECKOIO0 PAaBHOBECHS IPU JUCCOLMALUU (BIIMSHUE
TEeMIIEpaTyphl, pa30aBieHUs], OAHOUMEHHBIX HOHOB).

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

I'mpponu3 coneit. CMelleHME XUMHYECKOIO paBHOBECHs Ipoliecca TUAposin3a (Temieparypa,
pazbaBiieHue, OTHOMMEHHbBIE HOHBI).

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

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

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

18. I'anpBaHUYECKUI 3JIEMEHT: IPUHLUIT PabOTHI, IPOLIECCH HA KaTOE, MPOLIECCHl Ha aHOE, OTIIMYUE
OT 3JIeKTpoJu3a. YpaBHeHre HepHcera — BplunciieHne noTeHuana Juist aiekTpoaa. CTaHIapTHBIN 31EKTPOAHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

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

20. Koppo3usi MeTauioB B KHCIJIOH, HEUTPAIbHON cpeie B KUCIOPOJHOM M OECKHCIOPOIHOM cpelie.
Bunbl koppo3un. MeTopsl 3alIUThl METAILIOB OT KOPPO3UHU.

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

22. TlomumepHBIE MaTepuaibl, UX 0COObIE CBOWCTBA, OCHOBHBIE BHJBI IOJMMEPOB, OOJACTH HX
MIPUMEHEHUS.

7.4.2. [lpakTryeckue 3aJaHnus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJarOIIUXCsI

1. HanucaTh ypaBHEHHE XMMUYECKON peaKkIuK, pacCTaBUTh KO3(DPHULIUEHTHI.

2. PaccuuTtatrh BBIXOJ NMPOJYKTA, UCIIOJIb3Ys 3aKOH SKBUBAJIEHTOB.

3. Paccumnrats TenaoBoil 3¢ ekt XUMUYECKOH peakiyu.

4. PaccuntaTh U3MEHEHHE CKOPOCTU XMMHMUYECKON peaklUy MPU U3MEHEHUH KOHIIEHTPAllMU BELECTB
WM TEMIIEPATYpPHI.

5. Hanmcarb ypaBHEHHME OSJIEKTPOJIUTUYECKOW JUCCOLMALMU M BBIPAKEHUE JJIs KOHCTAHTHI
JUCCOLUAINH.

6. PaccunrtaTh 3HaUeHHE BOJOPOIHOTO ITOKA3ATENS CPEIbL.

7. Hanucatb ypaBHEHHE TMIPOJIN3a COJIH.

8. CocTaBUTH CXE€MY rajlbBAHHYECKOTO 3JIeMeHTa, paccuutarh DJ[C 3Toro sneMeHra.

9. Beruncnnth Maccy BEIECTBA, BBIAEIUBILErOCs IIPH AJIEKTPOIIH3E.

10. CocraBUTh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHYIO pPEAKIMIO, ONPENCIUTh OKHUCIUTENb U
BOCCTAaHOBUTEb.

11. Hanmncate ypaBHEHHE peakLMU METaUIA ¢ BOJOM, KUCIOTON WIH PaCTBOPOM HIENOYH.

12. CocTaBUTB CXEMY JIEKTPOXUMHUYECKON KOPPO3UU METAILIOB.

[MpakTuyeckue 3amaHus I MPOMEKYTOUHOM arrecTanuu pasmernieHsl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPU HATUYNHN)
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. MeTtoanueckue MaTepuabl, ONpeessione Mpole yphl OLEHUBAHUS 3HaHUH, YMEHUH, HABBIKOB M (MJIN)
OTIbITa MPOPECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLINN



KoHTposb ypOBHSI YCBOGHHBIX 3HAHWN, OCBOCHHBIX YMEHHUH M MPUOOPETEHHBIX HABBIKOB (BJIaJICHHUH )
OCYIIECTBIISICTCA B paMKaxX TEKYIIETO W HMPOMEXKYTOYHOTO KOHTPOJS B COOTBETCTBHM C [lomoxeHumem o
TEKYILEM KOHTPOJIE ¥ TPOMEXYTOUHO arTectanuu odydatommxcs B CIIOIACY.

Tekymuii KOHTPOJb OCBOCHHS KOMIETCHIMH 10 JUCHUIUIMHE NPOBOAUTCS TMpPHU HU3YyYCHUH
TEOPETUYECKOTO MaTepuaia, BBHIIOJHEHWU 3alaHMil Ha MPAKTUYECKUX 3aHATHUAX, CJade OTYETOB II0
71a00paTOPHBIM PAOOTaM, BBHIIOIHEHUN HHIANBUAYAIBHBIX 331aHIK B pOpME KOHTPOJIBHON PabOTHI,
pacdeTHO-rpaduueckoil padoThl. TekyleMy KOHTPOIIO MOJICKHUT IOCEHIAeMOCTh CTYICHTAaMH ayAWTOPHBIX
3aHATUH U paboTa HA 3aHATHSIX.

HToroBoii OIEHKOI OCBOGHHMS JUCHUILUIMHAPHBIX KOMIETEHIMH (pe3yibTaToB OOYYEeHUsS 110
IUCUUIUIMHE XUMHS) SBISETCA NPOMEXYTOYHAs arrectauus B Qopme 3auéra, MpoBOAMMAS C YYETOM
PE3YNIBTaTOB TEKYIIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepuu onieHHBaHus cPOPMUPOBAHHOCTH KOMIETEHIIMNA TP MPOBEACHUN IPOMEKYTOUYHOM aTTeCTallH

Kpurepun
OLICHUBAaHMS

YPpOBEeHb OCBOCHHUS M OIICHKA

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

chopMuUpOBaHBI

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

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

BCCCTOPOHHHUC. YMeHus
YCHICHIHO ITPUMCHSAIOTCSA

K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPYECKHUX 3aJIaHUM.
JemMoHCcTpUpyeTCcs
BBICOKUI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHH. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh UcnbiThiBaeT bes 3aTpynHenunit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOIUKH CTaHJIapTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHHS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHNH. BBITTOJTHCHUS He nomyckaet omm6ox
BBITIOJTHEHNH 3a/1aHui,| JlomyckaeT ommoku 3aJaHuH. IIPY BBIITOJIHEHU U
HapyIIaIne JOTUKY | 1pu BeimoiaHeHun | Jlomyckaer ommoku 3aIaHHH.
peLIeHHs 3a/1a4. 3aJ]aHU, HAPYIIEHUSA | TPU BBIIOJIHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTMKU peLICHUS 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad. HapylIarue pe3yJabTaTh
BJIaJICHUE He moxet o6ocHOBaThH HicnbITEIBaeT JIOTUKY PEIICHHs] | BBINOJHEHUS 3aJaHuM.
HaBBEIKAMH AITOPUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTtHO
BBITIOJTHEHMS 33/1aHUl. | popmynupoBanueM | Jlemaer KoppekTHbIe [ OOOCHOBBIBACT XO/I
KOPPEKTHBIX BBIBOJIBI T10 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneIThIBaCT pELICHUS 3a/1a4H.
sarpynHeHus mpu | OGOCHOBBIBAET X0/
000CHOBAHHUH penieHus 3a1a4 6e3
anropurMa 3aTpyAHECHUM.
BBIITOJIHCHUS
3aJIaHH.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aU4TEHOY BBICTABISETCS, €CIIH Cpe/iHee apu(MEeTHIeCKOoe HaXOAUTCS B HHTEPBAJIE
ot 4,5 1o 5,0.

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

OrneHka «yIOBIETBOPUTENBHOY/ «3a4TEHO» BBICTABIIACTCS, €CIHM CpeliHee apuPMeTUIecKoe HaXOJUTCS
B MHTEpBaje ot 2,5 10 3,4.

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

8. YueOHO-MeTOANYeCKOE U MaTePHATIbHO-TEXHHYECKOe o0ecnedeHue TUCHUIIMHBI (MOLYJIst)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

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

OcHoBHAasl JJuTEpaTYpa

1 |'munka H. JI., O6mas xumus, M.: Kaopyc, 2013 9bC

XamutoBa A. 1., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
2 opranuueckoii xumuu. OpraHuveckue TOJIUMEpPHbIe Marepuaibl, Kasaub:|http://www.iprbooksh

Kazanckwuit HalMOHAIbHBIN HCCICA0BATEIbCKUM TexHoJMoruueckuii|  0p.ru/61993.html
yauBepcutet, 2010
Axumos JI. U., Auapeesa H. A., bansmakos M. 1., ['onuaposa U. B., Unuuk B. 9bC

3 |B., Muponos A. M., Mupounos I. A., ITasios A. 1., Yxuna A. B., Xanuna O.
M., Xumus, CII6., 2013

CemepuxoB U. C., I'epacumoBa E. C., ®usnueckas XuMus CTPOUTEIbHBIX 9bC
4 |marepuanoB, ExarepunOypr: Ypanbckuii (enepanbHbiii yHuBepcuteT, DbC
ACB, 2015




AbakymoBa P. A., AxumoB JI. U., AumpeeBa H. A., bampmakor M. ]I.,
5 l'onuaposa U. B., Unuuk B. B., Muponos A. M., Mupounos JI. A., IlaBios A. SEC
., Cysepuena O. JI., Yxuna A. B., Xaimunaa O. M., Akumog JI. U., Xumus, CII6.,
2008
JlomoiHUTEIbLHASI JINTEPATYPA
1 [AxwmeroB H. C., Ob6mas u Heopranudeckast xumusi, CI16.: Jlans, 2014 9BC
2 |ll'empdpman M. U., FOctparos B. I1., Xumus, CII6.: JIans, 2017 9bC
Junun P. A., AngpeeBa JI. JI., Monouko B. A., ChopaBo4yHuK 110
1 |neopranmueckoii xumun. KoHCTaHTBI Heopranmveckux BemiecTB, M.: Xumus, 9bC
1987

OOyuaromuecs u3 yrciia HHBAIUA0B ¥ ynil ¢ OB3 o0ecrnieunBaroTCs MeYaTHBIMU | (HITH ) DJIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcamu B (popMax, alaliTHPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbSL.

8.2. Ilepedenp pecypcoB MH(DOPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «MHTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «IHTepHET» DNEeKTPOHHBIH agpec pecypca

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

O6mas xumus nis cryaentoB CIIGIACY hp?id=2994

I'enbpman M. HU., KOctparoB B. Il. Heopranuueckas xumus:
VYuebnoe nocobue. 2-¢ usj., crep. - CI16.: U3garenscTBo https://e.lanbook.com/book/4030
«JIaubpy, 2009. - 528 c.

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

XuMus B CTPOUTCIBbCTBC

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

AxwmetoB H. C. Obmias u Heopranuyeckasi XumMusi: Y4eOHuk. — 8 - .
e u3j., crep. - CI16.: M3narennsctBo «Jlans»,2014. - 752 C. hittps://e.lanbook.com/book/50684

OcHoBbl xumuu. MHTepHer-yueOHUK (A. B. Manyiinos, B. U.

Pomoros, HT'Y . HopocHG1pex) http://www.hemi.nsu.ru/

8.3. IlepeueHb cOBpeMEHHBIX MPO(ECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue DIEeKTPOHHBIN aJipec pecypca

https://www.spbgasu.ru/Univer

[epuoanueckue uznanus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/Univer

Oo6pasoBarenbhbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudopmannonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUECKOTO
dakynprera MI'Y sBisieTcsl COBOKYNHOCTBIO 0a3 JaHHBIX 10 XHMHUHU
(oOpasoBanue, HayKa, TEXHOJIOTHs), PACIpPENEIEHHBIX Ha -cepBepax B|WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BkitoyaeT OT€4EeCTBEHHBIE U
3apy0OexHble HHOOPMAITMOHHBIE PECYPCHI 110 XUMHUH

Enusbpil  DieKTpPOHHBIN ecypc 4yeOHO-METOAUYECKON  JIUTEPATYPHI
A p peeype Yy A patyp www.spbgasu.ru

CIIGIACY
Poccwuiickas rocyapcTBeHHass OMOJIMOTeKa www.rsl.ru

Hayunas AJIEKTPOHHAS
Hayunas snexrponnas 6ubnuoteka eLIBRARY.RU submorexa 6L IBRARY. RU
HHTepHeT-TpeHakephl B chepe 00pa3oBaHus http://www.i-exam. ru
Cuctema aucranironHoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

DIeKTPOHHO-0MOIMoTeYHas cucreMa usnarenscrsa 'Jlans" https://e.lanbook.com/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO

mpouecca IO JUCHUIUIMHE,
MPOrPaMMHOTO O0ecTIeueHus

BKJIIOYAss TIEpEYCHb JIMIICH3MOHHOTO M CBOOOJHO pacipoCTPaHsSIEMOTO

Haumenosanue

Croco0 pacnpocTpaHeHuUs
(JTMIIEH3UOHHOE WIH  CBOOOHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

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

Microsoft Office 2016

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

8.5. MaTepuainbHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBejieHHs1 00 OCHAIEHHOCTH YYEOHBIX ayJIMTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
JUIsl CAMOCTOSITEIIbHON paboThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHUs

40. VYueOHble ayauTOPUU JJiA  MPOBEICHUS
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u
VHIMBU1yaJIbHBIX KOHCYJIbTAIIUH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTallKU

Kommnekr MYJIbTUMEIUHHOTO 000py0BaHUs
(mepcoHabHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
MIPOEKTOP, IKpaH, ayAHO-CUCTEMa), JI0CKa, KOMIUIEKT
yueOHOW MeOemnH, NOAKIIOYEHHE K KOMIIbIOTEPHOU CeTH
CII6I'ACY., Bbixon B MHTEpHET

40. [TomernieHust 1y1si CAMOCTOSTEIBLHON paOOTHI

[Tomemnienue 17151 CaMOCTOATEIBHOM PAOOTHI (YUUTATBHBIH
3an Oubnuoreku, aya. 217): I11IK-23 wr., B T.4. 1 wr.- [IK
s gmin ¢ OB3  (cucremusblii  O70K, MOHHUTOD,
KJIaBUATypa, MBIIIb) C TOAKIIOYCHHEM K CETH
«HTEepHET» U 0OecrneuyeHnueM JI0CTya B SJIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyto cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016




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

ObopynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKHUE,
yCTaHOBKA TUTPOBAJIbHASA, CEKYHIOMEp, J1a00paTOPHBIi
peoctar, kouaykrtometp Waterproof ECScan  Low,
Becbl aHamuTuyeckne GR-120, MarHWTHBIE MEIIANIKH,
Bechl naboparopueie: BJITD 2200, BJIT-1100, BJITOS-
150, meur mydensnas 3 1 CHOJI-3/11, cymmnbHBIN
mkap NOL 24/200, pH- merp-mmumBonsT™MeTp pH-
150MU, OapomMeTp,  TEpPMOMETP, TICUXPOMETP,
MOHOMETpUUYECKUN u3Meputenb «Craryc-2», CUéT4MK
40. VYwueOHble ayauTOpUM JUIA  TMpOBeaeHUs|a3pouHoB «Candup»

IPAKTUYECKUX 3aHATUH, nabopaTopHbIX [ XuMHUUecKass mocynaa (MpoOMpPKH, IITATHBBI, CTAKaHBI,
paboT,rpynmoBBIX u WHAUBUAYAIbHBIX |KOJIOBI, OIOPETKH, MUIETKH, IITATUBBI IS MPOOUPOK),
KOHCYJIbTalUH, TEKYIIETro KOHTPOJIS U [XUMHYECKHE PEaKTUBBI.

IIPOMEKYTOUHOM aTTeCTaluu Y4eOHOo-HarIsAIHbIE nocoous u IJIAKAThI:

[lepuoanueckass cucremMa XHUMHYECKHX JJIEMEHTOB
J.1.MenneneeBa, Tabmuiia pacTBOPUMOCTH B BOJE
BaOXHEHIINUX cojledl u  rugpokcunoB, CreneHb
JUCCOIMAIMU KHUCIIOT ,IIEeJI0Ye U CcoJied B BOJIHBIX
pactBopax, IIpousBeneHne pacTBOPUMOCTH HEKOTOPBIX
Hekotopeix BemiectB npu 180 C, KoHcTaHThI
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXemMa BOJOPOJHOTO
anekTpona, Psan HanpsbkeHus metaimioB. HopmanbHbie
(cranmapTHbIC) AJIEKTPOIHBIE MOTEHITHAIHI,
XHUMHYECKHE CBOMCTBA METAJJIOB, 3allUTa MeTajljia OT
KOppOo3uu(IIpOTEKTOpHAs), Cxema KOHTaKTHOM
KOppO3UHU METaJlIOB, Cxema KOPPO3HOHHOT'O
pa3pyLICHHS Kene3a

YueOHas ayauTopud JJIsA MMPOBCACHUA 3aHATUHN
JCKIIMOHHOIro  THIIa, KOMIIJICKT MYHBTHMGHHﬁHOFO

BaHUA i HaJILHBIN KOMIBIOT
40. VYuyeOHble ayoguTopuu  JJIS1  IIPOBEACHUS 060pyﬂ0 N ( epco 0 foTep,
o MVJIBTUMEIUNHBIA 11 KT KpaH HO-CHCTEM
JICKIIHOHHEBIX 3aHATUH yin CA POCKTOD, SKpaH, ayz[v 0-cuetre a),
JO0CKa, 9KpaH, KOMILIEKT yqeGHOI/I MeOenu,

noakaoueHne Kk kommnerotepHoit cetu  CIIOIACY,
BbIX0JI B MIHTEepHET

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 obecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA I ITOJTYUCHUA 06pa3013aH1/1${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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