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1. leanb 1 320294 AUCHUTIIHHBI

Henp nuctumiunHbl — (OpMUPOBaHME NPO(ECCHOHANBHBIX HABBIKOB M IIEJIOCTHOIO
€CTeCTBEHHOHAYYHOTO MHUPOBO33pCHHUs, (YHJAMEHTAIbHBIX 3HAHUH B 00JacTH XUMHH,
BKJIIOYAIOIE OCHOBHBIE 3aKOHBI, MOHATUS M 3aKOHOMEPHOCTH B IOBEACHUU U CBOMCTBAX
XUMHUYECKHX BEIIECTB U JIEMEHTOB.

3a1aun AUCHUIUIMHBL

— cpopMHpOBATH CUCTEMY 0a30BbIX XMMHYECKHX 3HAHUH, HEOOXOIMUMBIX JUIS CO3aHHUs
COBPEMEHHOM €CTeCTBEHHOHAY4YHOIH KapTHHBI MUpa M IOHATHIHOIO ammnapaTa, HEOOXOIUMOIo
JUIL  CaMOCTOSITEJIBHOTO BOCHPUSATHS, OCMBICICHHS M YCBOCHHS XUMHKO-TEXHOJOTHYECKUX
3HAHUM;

— chopMHUpOBaTh NPEACTABICHHS O B3aUMOCBS3M JUCHUIUIMHBL C  JIPYTHMHU
XUMHUYECKHMMH, HKOHOMHUYECKUMH M SKOJIOI'MYECKMMHU JUCLMIUIMHAMH, HEOOXOAMMBIX JUIs
Pa3BUTHS JIOTUKU HAYYHOTO MBIIICHHS,

— O03HAKOMUThH ¢ 0a30BBIMU CBEJICHHMSIMU O Ba)KHEHIINX HEOPraHMYECKUX COEJAMHEHMSIX
OTJENBHBIX D3JIEMEHTOB, WX OCHOBHBIX XHUMHUYECKHX B3aMMOACUCTBUSAX C 00S3aTEIbHBIM
YIIOMHHAHUEM TJIaBHBIX MPAKTUYECKUX IPUMEHEHHUH 3TUX BELECTB B XO3AHCTBECHHbIX LIEJIAX;

— O3HAKOMHUTh C OCHOBHBIMH COBPEMEHHBIMH (DU3HKO-XHUMHUYECKHUMHU METOIaMHU
UCCIICIOBAaHUSI ~ XMMHMUYECKUX BELIECTB M UX IPEBpalleHUi, BBEJAEHUE OCHOBHBIX
TEPMOJIMHAMHYECKUX 3aKOHOB, KOTOpBIE 0oJiee MOAPOOHO M3NIAraloTCs B MOCIEIYIONMX Kypcax
JICKITUH;

— 0o0yunTh HaBBIKAM pabOTBI ¢ Ja0OPAaTOPHBIM OOOPYAOBAaHHMEM W XHUMHYECKHUMHU
BEIIECTBAMHM, BKIIIOYAIOIIIE€ OCHOBHBIE 3JIEMEHThI TEXHUKU 0€30I1aCHOCTH.

2. Mecto aucunmiinusl B ctpykrype OIIOII BO

Jucuumumza K.M.06.04 «Xumus» uzydaercs B coctase Moayisa K.M.06 «IIpenmetHo-

METOJMYECKUN MOYJIb» U OTHOCUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.

JucuumninuHa u3ydaeTcst Ha 2 Kypce, B 5 TpuMecTpe.

Jlnst w3ydeHus] NUCHMIUIMHBI TpeOyIOTCS 3HAHUS TIOJYYCHHBIE B XOJ€ HU3YYCHHS
JTUCITUIIMH IIKOJTFHOTO Kypca XUMUH.

OcBoeHre MUCIHUIUIMHBI « XUMHUSI SBISIETCS HEOOXOAUMOW OCHOBOM JIJISl TIOCIIEAYIOIIETO
W3YYEHUS TUCIHUILINH:

XWMUA B TUIIEBOW MPOMBIIIEHHOCTH;

XUMUS B TEKCTUIHHON MPOMBIIIUIEHHOCTH.

OcBoeHME JaHHON IUCHUIUIMHBI TakXke HeoOXOJUMO s MPOXOXKACHUS Yy4eOHOH u
MPOU3BOJCTBEHHOMN MPAKTUK, MOATOTOBKU CTYIEHTOB K 'OCY/IapCTBEHHON UTOrOBOM aTTECTAllUU.

Ob6nactu npodeccuoHaIbHONW JeATenbHOCTH U (WiM) cdepsl npodeccuoHaIbHON
NEeATeTbHOCTH, Ha KOTOpBIe OpUEHTUPYET auciuiuinHa «Xumus»: 01 O6pa3oBanue 1 Hayka (B
chepe MOMIKOJIBHOTO, HAYAIHLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHero OOIIero
oOpaszoBaHusi, mnpodeccuoHanTbHOTO  O0ydeHus, NpodeccHoHaNTbHOrO0  00pa3oBaHUs,
JOTIOTHUTEILHOTO 00pa30BaHus).

Tunel 3amad u 3agaund NPodecCHOHANBHON AESITeNTbHOCTH, K KOTOPBHIM TOTOBUTHCS
oOydJaronuiics, onpeneaeHbl Y4eOHBIM TIJIAHOM.

3. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI TUCHUTIIMHBI

[Ipomiecc wm3y4yeHus AUCIUIUIMHBI HAmpaBieH Ha (OPMHPOBAHUE CIEIYIONMINX
KOMIIETEHIINN:



KoMmnerenuusa B coorBercrBun ®I'OC BO

NHaukaTopbl J10CTHKEHUS Oo0pa3oBaTte/ibHbIE Pe3yJIbTAThI
KOMIIeTeHIINH

IK-11 Cnoco0eH ucnoib30BaTh TeOPeTHYECKHE U MPAKTHYECKHEe 3HAHUS /1JIsl IOCTAHOBKH
U pelleHus HCCIeI0BATENbCKUX 327a4 B MNpeAMeTHOl o00JgacTtu (B COOTBETCTBHH C
npo¢uaeM u ypoBHeM 00yueHusi) U B 00,1acTH 00pa30BaHMs

IIK-11.1 ocymecTBisieT pa3jauydHbIE | 3HATH! byHaamMeHTanbHBIC OCHOBBI
BUJbl TIPAKTUYECKOW JIE€ATENbHOCTH, | ECTECTBEHHOHAYYHbBIX 3HAHWM; TEOPETUUECKHE OCHOBBI
o0ecreunBaroIue CaMOCTOATENBHOE | TUCLMILIMH €CTECTBEHHOHAYYHOI'O LIMKIIA;

npuoOpeTeHne yvalluMuca 3HaHU,
yMETb:  TNPUMEHATh  Ha  MpaKkTuke  0a30BbIE

YMEHHI U HaBBIKOB B COOTBETCTBHH CO
obmienpodeccHoHaNbHBIE 3HAHUS TCOPHUH H METOJIOB

crienupUKON pa3aenoB MpPeIMETHOH

. COBPEMEHHOM XUMHUH;
obnactu «TexHonorusy;

BJIAJICTh: HABBIKAMM M  yYMEHUSIMH IPOBEACHUSA
HKCIEPUMEHTa U MaTeMaTHYeCKOH 00pabOTKU JaHHBIX
B XUMHH.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Bun yuebnoit paboTsl Bcero gyacos Tp m;eCTp
KonTakTHas padora (Bcero) 8 8
Jlexun 4 4
[IpakTueckue 3aHsATHS 4 4
CamocrositesibHasg padora (Bcero) 96 96
Bun npomexxyTouHO# aTTecTaluu: 3a4eT 4 4
OO0mas Tpy10eMKOCTh 9Jachl 108 108
3a4ETHBIC €IUMHUIIBI 3 3

5. Coaep:xkaHue TUCHUILTUHBI

Coaep:xanue pasgena 1 «Crtpoenue BemecTBay»

OcHoBHble TOHATHS XUMHUU. OCHOBHBIE CTEXHMOMETPUUYECKHE 3aKOHBI: COXpPaHEHUS
Macchl, IIOCTOSHCTBA COCTaBa, KpAaTHBIX OTHOLIEHWH, OHKBHUBAJIEHTOB, MX 3HAYCHHE B
CTaHOBJIEHUM AaTOMHO-MOJIEKYJISIPHBIX MPEJICTaBICHUN, TpaHUIBl TPUMEHUMOCTH. 3aKOH
OpocThIX 00BeMHBIX oOTHomeHui [eif-Jltoccaka. 3akoH ABoraapo. DKClIEpHUMEHTAJIbHBIE
JIOKa3aTelIbcTBa CIOKHOU CTPYKTYphl atoma. Mogaemu atomoB Tomcona, Pesepdopna, Bopa.
TeopeTnueckne U dKCIEPUMEHTAIBHBIE NPEATNIOCHIIKHA PAa3pELIEHUs] BHYTPEHHUX NPOTUBOPEUNI
riaHeTapHoi Mozienu. KBaHTOBbIE unciia UX XapakTepucTuka. [IpHHIMITBI 3aTI0JTHEHUST aTOMHBIX
opoutaneii AQO MHOTroOdMeKTPOHHBIX aromoB. [lopsmok 3amonmHeHns AQO  »rIeMEHTOB
nepuonnueckor cucremsl .M. MenneneeBa. Anpo aroma. Tunel XUMUYECKOH CBS3H.
OKclepUMEHTabHbIE XapPaKTEPUCTUKH XUMHUYECKOW CBA3M ([UIMHA CBS3U, HANpaBJIEHHOCTh
CBSI3M, SHEeprus cBs3u). KonnyecTBeHHast olleHKa NOJISPHOCTH cBsi3U. [loHATHE 00 MOHHOH CBS3U.
HenanpaBiieHHOCT M HEHACBHILIEHHOCTh HMOHHOM cBA3U. KoBanenTHass cBsa3b. Ilpupona




KOBQJIEHTHOMW CBA3UM. MeTol BaJ€HTHBIX CBs3el. JIOHOpHO-aKIENTOPHBIM  MEXaHU3M
00pa30BaHMs KOBAJIEHTHOM cBs3U. HarpaBieHHOCTh M HACBIILIEHHOCTh KOBAaJIEHTHOM CBSI3H.

Conep:xanue pasaena 2 «XuMu4YecKue npoueccobli. PacTBopbl 3JIeKTPOJIUTOBY»

Teopust 3MEKTPOIUTUUECKON AUCCOLMALNMU. DIEKTPOJIIUTHI U HEAIEKTpoauThl. CTeneHb
ANeKTponuTUYeckoi aucconuanuu. CuibHbIe U ciaadble eKTpoauThl. DakTopbl, BIUSIONINE HA
CTETNeHb Aucconnanuu. 3akoH pa3zdasineHust OctBanpaa. CMemeHne paBHOBECHS TUCCOIMALINT
cnabbIx 2yeKTpoauToB. Bomopoansiii mokasarens pH. Pacuer pH B pacTtBopax CHIBHBIX U
CJIa0BIX ANIEKTPOIUTOB. Peakiimu HOHHOTO OOMEHa B PacTBOpPAaxX 3JIEKTPOJIUTOB, UX MEXAHU3M U
ycloBusi cMmeleHusi paBHoBecus. ['uaponus. OOiue npeacTaBieHusi O TUAPOIHU3E Pa3IMuHbIX
KJIacCoB coenuHeHui. Knaccudukamuss OKHCIMTENH,HO-BOCCTAHOBUTENbHBIX peakiuii (OBP).
OxucnuTenn W BOCCTAHOBUTEIH. METOIbl 3JIEKTPOHHOTrO OanaHca M HMOHHO-3JIEKTPOHHBIN
(monypeakuuii). CraHzapTHbIE AJIEKTPOJHBIE NOTEHUUANbl.  DJIEKTPOXMUMHUYECKUH  psf
HANPSDKEHUH (CTaHAAPTHBIX 3JEKTPOIHBIX MMOTEHIIMATIOB) METAJUIOB. |'albBaHUYECKU I 3JIEMEHT.
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOJIN3 PACILIIaBOB, BOJHBIX
pPacTBOPOB 3JIEKTPOIHUTOB U €r0 MPAKTUYECKOE 3HAUCHUE.

5.1. Conep:xxanue JeKIuii

Pa3nen 1 «Ctpoenne BelecTBay

Tema 1. Ilpeamer xumun. OcHOBHbBIE cTeXHOMeTpHUecKHe 3aKoHbI (1 4.)

MecTo XuMHH B PSly €CTECTBCHHBIX HayK. MeTonbl XUMHH. Pollb XMMUU B OXpaHe
OKpyxkaromed cpenpl. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI: COXPAHEHHS MAacchl,
IIOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOILIEHWH, SKBUBAJIEHTOB, UX 3HAUYEHUE B CTAaHOBJICHUU
ATOMHO-MOJICKYJISIPHBIX TPEACTABIEHUHN, T'PAHULIBI MPUMEHUMOCTH. PacueT SKBUBAJICHTOB B
OOMEHHBIX M OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHAX. 3aKOH TPOCTHIX OOBEMHBIX
otHomeHui ['eii-Jlroccaka. 3akoH ABoraapo.

Tema 2. Ctpoenne aroma. Ilepuoauyeckuii 3akon u nepuoaunyeckas cucrem /. U.
MemnnesieeBa (1 4.)

[Tonsitue 00 onektpoHHOM oOnake. Atomubie opoutanu (AQO). OcHOBHOE U
BO30YXJEeHHOe cocTosiHue. [IpocTpaHcTBeHHass opma aToMHbIX opOuraneit ( s-, p-, d-, f-).
MHOr03/1eKTpOHHbBIE aTOMbI. 3aKOHOMEPHOCTH 3allOJIHEHUs OpOuTanel B aromax: HpPUHLUIT
(3anper) [laynu, mpuHIMO HaWMEHbIIEH SHepruu, mpaBuio XyHnaa. l[locienoBaTenbHOCTD
3anoiaHeHuss AO. DIEKTPOHHBIE CXEMBbI, 3JIEKTPOHHBbIE (OPMYJbl U 3JIEKTPOHHO-TpapuuecKue
cxeMbl aTromoB. Ilepuoguueckuil 3akOH B CBeTe€ MpPEACTaBICHUH O CTPOCHHU aToMa.
[lepuoanueckas cuctemMa Kak €CTECTBEHHas cucTeMa 3JIeMEeHTOB. OCHOBHBIE XapaKTEPUCTUKU
aTOMOB:  aTOMHBIE  paJWyChl, DHEPIrUs  HMOHU3AIMH, CPOJACTBO K  DIIEKTPOHY,
AIIEKTPOOTPHULATETBHOCTb.

Pa3nen 2 «Xumnueckue npoueccol. PacTBopbI 3/1€KTPOJIUTOBY

Tema 3. Teopus 3aekTpouTHYECKOI quccouuanuu. I'uapoaus (2 4.)

OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPONIUTHYECKOW aucconmammu. Padorer C.
Appenuyca. MexaHU3M AMCCOLMALIMH BEIIECTB C Pa3IUYHBIM TUIIOM XUMHUYECKOU CBsi3U. Posb
MOJISIPHBIX MOJIEKYJI BOJBI B TIPOIECCaX TUCCOIMAIMM W WOHW3AIMHM BEIIecTB. MeXaHu3m
TUApPATAllMM AHUOHOB M KAaTHOHOB. BiusHHME Ha Truaparanuio pasMepoB U 3apsiioB HOHOB.
O6pa3oBanre WOHA THAPOKCOHUS. CTENEHb SIEKTPONUTHYECKON aucconranuu. CuiabHbIE U
cia0bie AMEKTPONUTH. DAaKTOPHI, BIUSIONINE HA CTETIEHb TUCCOLMAIMU. VICTUHHAS U KaxyIascs
creneHu aucconuanyu. [lonstre o koaddumnmente aktnBHOCTH. KOHCTAaHTa MUCCOIMAINT.

DnekTponuThueckas aAuccouunanus Boabl. MoHHOe mnpousBeneHue BoAbl. BrusHue
TEeMITEpaTypbl Ha MPOIIECC JAUCCONMAIMK BOJbI. KOHIIEHTpaIusi HOHOB BOJOPOJia B pacTBOpax.
Bonoponusiii mokazatens pH. ['maponu3. OOmue npeacTtaBIeHUs O THUIPOJIH3E Pa3TMYHBIX



KJIACCOB COEIMHEHMU. Poilb rwaposnns3a B XMMUYECKOM CHHTE3€ M IPOLIECCAX BBIBETPHUBAHUS
MHHEPAIOB U TOPHBIX MOPOJ.

5.2. Conep:xanue 1a00paTOPHBIX 3aHATHI

Pa3znen 1 «Ctpoenne BelecTBay

Tema 1. [Ipeamer xumuu. OCHOBHbBIE CTEXMOMETPUYECKHE 3AKOHBI (2 4.)

Bonpocs! 1151 00cyKI1eHus:

1. Xumus xak npenMet ecrectBozHanus. [lpeqmer xumuu. ['eoxumust.

2. Tumbsl xumudeckux (GopMyn (IMIUpPHUYECKas, MOJEKYJIsIpHasi, CTPYKTYypHas,
MPOCTPAHCTBEHHAs) U 00JIACTH X IPUMEHEHHUSI.

3. Meronsl ompenenacHUs SMIUPUYECKUX U MOJCKYISIPHBIX (OPMYNT XUMHUYECKUX
COCTUHEHUN.

4. MaccoBas 105151 JIEMEHTa B COCIUHEHUH. BBIBOJ SMIUPUUECKUX U MOJEKYJISPHBIX
dbopMyNl XUMUYECKUX COCTUHEHHUI MO MAcCCOBBIM JIOJISIM 3JIEMEHTOB, MO MPOJIYKTaM CTOPaHHUS
BELIECTB. 3

5. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH MPOCTBIX 00beMHbIX oTHomeHuil I'eit/lroccaka.
3akoH ABOIaJipo U BBIBOJIbI U3 HETO.

6. ATOMBI M MOJEKYNbl, MX pa3Mepbl M Macchl. OTHOCUTEIbHBIE AaTOMHBIE U
MoJieKysipHble Macchl. [locTosiHHas ABoraapo.

7. Monp — eOuHMIIA KOJMYECTBa BellecTBa. MomsipHas macca U MOJISIPHBIM OO0BEM.
MonsipHblii 00BeM rasa.

Pa3nen 2 «Xumnuyeckue npoueccol. PAacTBOpbI 3J1€eKTPOJIUTOBY

Tema 2. PacTBopbl. DileKkTposuTHYECKast Aucconuanus (4 4.)

Bonpocel 1151 00Cy:KIeHuUs:

1. TBepabie, KUAKHE U Ta3000pa3HbIe pacTBOPHI. BoaHBIE U HEBOIHBIE PACTBOPBHI.

2. Konnenrpanust pactBopoB. CriocoObl BRIpaXEHUS COJACPKAHUS BEIIECTBA B PacTBOPE.
MaccoBas 1 MonsipHas (MOJIbHas) JOJS pacCTBOPEHHOTO BellecTBa. MaccoBasi KOHIIEHTpALIHUS.
Momnspras koHIEeHTpanys. MoJIsIbHOCTb.

3. PacueTsl 171 IPUrOTOBJIEHMS] PAaCTBOPOB PA3IMUYHOM KOHUEHTpaluu. BeinmoaHeHue
nabopaTopHoi paboTel o Teme: "[IpuroToBiieHre pacTBOPOB 3aJaHHON KOHIICHTpAITNHU"

6. Hepeqeﬂb y‘leﬁHO-MeTOIII/I‘IeCKOFO o0ecrieueHust AJIs CaAMOCTOSITEJIbLHOM paﬁDTbl
oﬁyqammnxcsl Mo JIMCHMIIJINHE
6.1 BOHPOCBI M 3aIaHHU4 JJIs1 CAMOCTOSITEJIbHOM paﬁoTbI

Pa3nen 1 «Ctpoenne BelecTBay

Buasl CPC: Bonpocs! Aj1sl CaMOCTOSITEIbHOT0 H3YYeHHU S

Tema 1. IIpeamer xumun. OCHOBHBIE CTEXHOMETPHYECKHE 3aKOHBI

1. Xumus kak npeamer ectectBo3Hanusl. [Ipenmer xumun. I'eoxumusi.

2. Tunsl xuMmMuyeckux ¢GopMyn (SMIUpHUYECKas, MOJEKYNIsIpHasi, CTPYKTypHas,
IPOCTPaHCTBEHHAs) U 00JACTH UX MPUMEHEHHS.

3. Meronpl omnpenenaeHUss SMIUPUYECKUX M MOJEKYIAPHBIX (DOpMYnT XMMHUYECKUX
COCIMHEHU.

4. MaccoBas 1075 2JI€MEHTa B COCIMHEHHH. BBIBOJ SMIMPUYECKUX M MOJIEKYJSPHBIX
(bopMyT XUMHUYECKUX COEJUHEHUH M0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, 1O MPOAYKTaM CrOpaHUs
BEIIECTB. 3

5. 3aKkOoH IMMOCTOSIHCTBA COCTaBa. 3aKOH NMPOCTHIX 00BeMHBIX oTHoIIeHui I 'eit/lroccaka.
3akoH ABOTaJipo U BBIBOJBI U3 HETO.



6. ATOMBI M MOJIEKYJIbI, WX pa3Mepbl M Maccbl. OTHOCUTEIbHBIE AaTOMHBIE |
MoJieKysipHble Macchl. [locTosinHas ABoraapo.

7. Monp — enuHWIIAa KOJWYECTBA BemiecTBa. MoJIIpHas Macca W MOJISIPHBIM OOBEM.
MonsipHblii 00beM rasa.

Tema 2. CTpoeHue aToma

1. KBaHTOBBIE YMClIa KaK IApaMeTpbl, ONPENEISIIONINE COCTOSHUE 3JIEKTPOHA B aTOME.
I'maBHOE (n), opouTtansHoe (1), MaraHuTHOE (M), cTMHOBOE (MS) KBaHTOBBIC YKciia. DU3UUCCKUN
CMBICJI KBAaHTOBBIX YHCEI.

2. Ilonarue 06 »snekrpoHHOM oOmake. Atomuble opOutamu (AO). OcHOBHOE U
BO30Y)KICHHOE COCTOSIHHE.

3. TIlpocrpanctBeHHas (opMa aroMHbIX opburameid ( s-, p-, (2 w.)d-, f-).
MHOro31€KTpOHHBIE ATOMBI.

4. 3aKOHOMEpPHOCTH 3amlojHEHHs opOuTaneil B aromax: npuHuun (3amper) I[laymnm,
IPUHLIMIT HAUMEHbIIEH SHeprun, npaBmwio XyHzaa. [locinenoBarenbHocTh 3anoaHeHust AQO.

5. DIeKTPOHHBIE CXEMBbI, AJIEKTPOHHBIE (HOPMYIBI U SJIEKTPOHHO-TPAPUUECKHUE CXEMBI
aTOMOB.

Tema 3. Ilepuoanyeckuii 3aKOH M MEPUOAUYECKAST CHCTEMA XMMHUYECKHUX 3JIEMEHTOB
. . MenpaesieeBa

1. Ileproanueckuii 3aKOH B CBETE NMPEICTaBICHUN O cTpoeHuu aroMma. llepuoamueckas
CUCTEMa KaK €CTECTBEHHasl CUCTEMA 3J1eMEHTOB. [leprobl, rpynmnel, HOArPYIIIbL.

2. OCOOEHHOCTH OHJIEKTPOHHBIX KOH(UTYpaluii aToMOB 3leMeHToB Tpymn A u B.
DJIeMeHTHI S -, P -, d -, f cemelicTB.

3. OCHOBHBIE XapakTEPUCTUKU aTOMOB: AaTOMHBIE pAAUyChl, SHEPrus HWOHU3ALIUH,
CPOACTBO K DJIEKTPOHY, 3JIEKTPOOTPHULATEIbHOCTh. V3MEHEHHE XapaKTepUCTHK aTOMOB I10
rpyIIaM U MEePUOIaM.

4. 3HayeHWe NEPUOAMYECKOTO 3aKOHA JJIs pPa3BUTHUsS HAyKHU. ['paHMIIBI U SBOJIOLUS
NEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB.

Tema 4. Xumnueckas cBsi3b

1. OCHOBHBIE TUITBI XUMUYECKON CBSI3U.

2. KoBasieHTHasi cBsI3b, €€ cBoicTBa. MexaHu3mbl 00pazoBaHus. MeToJ BaJleHTHBIX
cszeit (MBC).

3. DHeprum KOBaJEHTHBIX cCBsizeld. HampaBieHHOCTb M HaCBIIAEMOCTh KOBAJIEHTHOM
CBSI3H.

4. T'm6pummuzanusa AO. Ycnosus ycroiunBoctu rudpuauzanuu AO. Tumsl rubpuauzanun
Y TEOMETPUSI MOJIEKYJL.

5. IonspHOCTh CBSI3eW M MOJSIPHOCTH MOJIEKYJ CUTMa- U HHU-CBsi3U. KpaTHOCTH CBsI3M.
@DakTOpHI, BIUAIOIINE HA MPOYHOCTH CBsI3U. [loysipru3yeMocTh KOBaJIGHTHOM CBSI3U.

Tema 5. OcHOBHBIE KJIACChl HECOPTAHMYECKUX COeIMHEHHU I

1. Knaccudukarus BemecTs B XMMUU: 110 COCTaBY, 110 CTPYKTYpE, IO CBOMCTBaM.

2. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB: OKCHU/IbI, THAPOKCHUbI, COJTH.

3. OOmme XMMHUYECKHE CBOHCTBA U CIOCOOBI MOJYYEHUS OKCHIOB, THUIPOKCHIOB
(ocHOBaHMI, KUCTIOT, aM(POTEPHBIX TUAPOKCUIIOB).

4. OO6mue XMMHUYECKHE CBOWCTBA M CIOCOOBI MOJYYEHHUs CoJe (CpeaHHMX, KHCIBIX,
OCHOBHBIX).

Tema 6. Xumuueckass TepMOAUHAMHUKA

1. DK30TepMHUUECKHE U FIHAOTEPMUYECKHUE PeaKIMu. Buabl sHEprun: TeraoBas, CBETOBas,
XUMUYECKasl, A/IepHasi U Ap. SHEPTUU. TUTIbI SHEPTUU: KUHETHYECKasi U TOTCHIIMOHAIIbHAS.

2. [lepBslii 3aK0H TepMOAUHAMUKU. DHTanbnus. CTaHaapTHas SHTaIbIUS 00pa3oBaHUS.
CranpapTHas SHTaIbIUS PEAKLIUHU.

3. 3akoH ['ecca. DuTponus.



4. CBoOonnas sueprust [ mo6ca. YcioBus caMOIpOU3BOIBLHOTO TPOTEKAHUS PEAKITUH.

5. IlpuMepsl TEPMOXUMHUYECKUX PACYETOB

Tema 7. CKopocTh XMMHYECKUX PeAKIIUN

1. Ckopoctb xuMHueckod peakuuu. Ee konnuyecTBeHHOE BbIpakeHue. MctuHHas u
CpEIHsIsl CKOPOCTH.

2. @aKTOpBbl, BAUAIOLIME HA CKOPOCTh XMMUUYECKUX PEAKLIUM.

3. 3aBUCHUMOCTH CKOPOCTH pEaKLUU OT KOHLEHTPALUU pearupyromux BemecTB. PaboTsl
H. H. BekeroBa. 3akoH nelictBus Macc. Ero nmpumeHeHue [isi TOMOTEHHBIX U I€TEPOTrE€HHBIX
cucreM. KoHCTaHTa CKOPOCTH peakivu.

4. Bnustaue ¢akTopa MoBEepXHOCTH Ha CKOPOCTh PEAKIIMU B TETEPOTEHHOM cpeie.

5. 3aBUCHUMOCTh CKOPOCTH PEAKIMH OT TEMIEpaTypbl, TeMIepaTypHbId KO3 ULIUEHT.
[TonsiTHe 006 aKTUBHBIX MOJIEKYJIaX U PHEPTUHU aKTHUBALIUH MPOLIECCa.

Tema 8. XuMuueckoe paBHoBecue

1. Xumuueckoe paBHOBECHE.

2. KoHcTaHTa XMUMHUYECKOTO PAaBHOBECHSI /11 TOMOT€HHBIX U F€TEPOr€HHBIX IIPOLIECCOB.

3. O6paTumbIe U HEOOPATUMBIC XUMUYIECKUE PEaKIIUH.

4. Cmewenne xumuyeckoro pasHoBecus. [IpaBuno Jle-Illarense.

Buasi CPC: 3apanus 11 caMOCTOSITEIbHOTO BbINOJTHEHHU S
Crpoenne atoma

1. Hanmmure 35neKTpoHHbIE OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpamMu 9 u
28. IlokaxkuTe pacrpeneiaeHue 3JIEKTPOHOB 3TUX aTOMOB 10 KBAHTOBBIM sAueiikaM. K kakomy
AIEKTPOHHOMY CEMEUCTBY OTHOCUTCS KaXKIbI U3 ATUX AJIIEMEHTOB?

2. HanmumuTe 31eKTpOHHBIE OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU HOMepaMu 16
u 26. Pactipenenure 37€KTPOHBI 3TUX aTOMOB T10 KBAHTOBBIM siueiikaM. K kakomMy 371eKTpOHHOMY
CEMENCTBY OTHOCHUTCS KAl U3 3TUX JIEMEHTOB?

3. Kakoe MakcHMMalbHOE YHCJIO 3JIEKTPOHOB MOTYT 3aHHMaTh S-, P-, 0- u f- opOuranmn
JaHHOTO »SHepreTudeckoro ypoBHsA? I[louemy? Hanmummre »snekTpoHHyro (opMyny aroma
AJIEMEHTA C MOPSIIKOBBIM HOMEpOM 3 1.

4. Kakue opOuTaiay aToma 3aloHSIOTCS dJIeKTpoHaMu paHblie: 4s umu 3d; 5s wim 4p?
[Touemy? Hamummte 31eKTpoHHYI0 (OpMyiTy aTOMa 3JIeMEHTa C MOPSIAKOBBIM HOMepoM 21.

5. Kakue opOuTanu atoMa 3amoJIHSIOTCS dJeKTpoHamu pasblie: 4d umm Ss; 6s unu Sp?
[Touemy? Hamummmte 31eKTpoHHYIO (OpMYITy aTOMa 3JIEMEHTa C MOPSAKOBBIM HOMepoM 43.

6. Hanummre 3nekTpoHHbIE (OPMYJIIBI aTOMOB JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 14
u 40. Cxonbko cBoOOAHBIX 3d-opOuTaneill y aToMOB MOCIEAHETO dJIeMeHTa?

7. Hanuiure 31€KTpOHHBIE (OPMYJIBI aTOMOB JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 21
u 23. Cxonbko cBoOOAHBIX 3d-opOuTaneii B aToMax 3TUX SJIEMEHTOB?

8. Ilonp3ysice mpaBwioMm ['yHIa, pacmpenenuTe 3JIeKTPOHBI MO0 KBAHTOBBIM sSYeHKam,
OTBEYAIOIIUM HHU3IIEMY SHEPreTHYeCKOMY COCTOSHHIO aToMoOB: Xpoma, (ocdopa, cepsl,
repMaHusl, HUKEJIs.

9. Tlonw3ysice mpaBwioM ['yH&a, pacnpenenuTe 3JIEKTPOHBI MO KBAHTOBBIM sYEHKaM,
OTBEUAIOLUM BBICILIEMY 3HEPIeTUYECKOMY COCTOSHUIO aTOMOB: MapraHliia, a3oTa, KHCIopoja,
KpeMHUsl, KoOabTa.

10. HanumuTe >J€KTPOHHYIO KOH(UIypamuio aToMOB, MOJB3YACh 3JIEKTPOHHBIMU
dbopmynaMu A5 3JIEMEHTOB € TOPSIIKOBBIMU HOMepamu 12, 25, 31, 34, 45.

11. Tlomp3ysice mnpaBwioMm ['yHOa, pacnpeaenuTe HJIEKTPOHbI MO SHEPreTUYECKUM
A4YeiikaM, COOTBETCTBYIOIIIUM HHU3IIEMY SHEPI€TUUECKOMY COCTOSIHUIO, JIJIsl aTOMOB JIEMEHTOB C
MOPSAKOBBIMU HOMepamu 26, 39, 49, 74, 52.

12. Kakue u3 2JIeKTpOHHBIX (HOPMYIL, OTE)&)KE[IOH_II/IX CTpOEHUE HEBO30YKJICHHOI'O aToMa
HEKOTOPOTO 3JeMeHTa, HeBepHbl: a) 1s5°25°2p°3s’; 6) 1s%25%2p°; B) 1s%25%2p°3s°3p°3d*; 1)
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1522822p63823p6452; 1) 1522522p63523d2? [Touemy? AToMaM KakuxX »JJEMEHTOB OTBEYAIOT
NPaBUIBHO COCTABIICHHBIC AJIEKTPOHHBIE (POPMYITHI?

13. Hanummre 3neKTpoHHBIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpPaMU
24 wu 33, yuuThIBas, YTO Y MEPBOrO NPOHMCXOIHUT «IIPOBAI» OJHOTO 4synexkTpoHa Ha 3d-
nonypoBeHb. Uemy paBeH MaKCUMajbHBIA CHUH d-3JIGKTPOHOB y aTOMOB MEPBOIO U P-
3JIEKTPOHOB y aTOMOB BTOPOTO 3JeMeHTa?

14. B gyem 3akimtouaercs npunnun [laynu? Moxket 11 ObITh Ha KaKOM-HHOYb TTOTYPOBHE
atoma p7- wiu d12-3nextponoB? [louemy? CocTaBbTe 3JIEKTPOHHYIO (hOpMYITy aTroma dJIeMEeHTa
C MOPSAKOBBIM HOMEPOM 22 U YKAXKUTE €r0 BAJICHTHBIE 3JICKTPOHBI.

Ilepuoauyeckuii 3axkoH u nepuoanyeckasi cucrema /I. U. MenneneeBa

1. Yro Ttakoe »sHeprus uoHuzauuu? B kakux eauHunax oHa Balpaxkaercs? Kax
U3MEHSETCS BOCCTAHOBHUTEIbHAS AKTUBHOCTb S- M P-3JEMEHTOB B IpyINax MNEpUOAUYECKON
CUCTEMBI C YBEIMUEHUEM NopsAaKoBoro Homepa? [louemy?

2. Yto Takoe 3JeKTpooTpuLaTesibHOCTh? Kak M3MeHseTcs 31eKTpooTpUuLaTeabHOCTh P-
AJIIEMEHTOB B IIEPUOJE, B TPYIIE MNEPUOJUUYECKOW CHUCTEMBI C YBEIUYEHHEM IOPSAIKOBOIO
Homepa? [louemy?

3. Uro Takoe CpoACTBO K AJekTpoHy? B kakux enuHuiiax oHO BbIpaxkaercs? Kak
U3MEHSETCS OKHCIUTEIbHAs aKTUBHOCTh HEMETAJUIOB B IEPUOJE U B TPyIIE MEePUOANYECKON
CUCTEMBl C YBEIMUYEHUEM MopsakoBoro Homepa? OTBET MOTHUBUPYHTE CTPOEHHUEM aroma
COOTBETCTBYIOLIETO 3JIEMEHTA.

4. CocraBbTe (OPMYJIBI OKCHAOB M THUAPOKCHIOB DJIEMEHTOB TPETHETO Nepuoja
HEPUOJIMYECKON CHCTEMBbI, OTBEYAIOLIMX HX BBICIHIEH cTemneHu okucieHus. Kak usmensercs
KHCJIOTHO-OCHOBHBIN XapakTep dTHX COSAMHEHHH MPH Iepexo/ie OT HaTpus K xiopy? Hamummre
YPaBHEHMSI PEAKIM, T0OKa3bIBAIOLINX aM(POTEPHOCTh THAPOKCHUA ATFOMUHMSL.

5. Kakoil u3 3eMeHTOB 4eTBEpTOro Meprojia — BaHaAU WK MBIIIbSIK — 00J1agaeT Ooiee
BBIDQKEHHBIMH ~MeTaJUIMYeCKUMM cBoicTBamMu? Kakoil uX 53TUX 531eMEeHTOB o00pa3yeT
razoo0pa3Hoe coeluHeHue ¢ BoJopoaoM? OTBET MOTHUBUPYHTE, UCXOJ U3 CTPOEHHUS aTOMOB
JTAHHBIX 3JIEMEHTOB.

6. Mapraner; 00pa3yeT COeIMHEHHUsI, B KOTOPBIX OH MPOSIBJISIET CTENEHb OKHUCICHUS 12,
+3, +4, +6, +7. CoctaBbTe (GOPMYIIBI €70 OKCHIOB M THAPOKCHIOB, OTBEYAIOIUX 3TUM CTEIEHIM
OKHCIeHHus. Hamwmmre ypaBHEHHsS peakiuid, IOKa3bIBAIOMINUX aM(OTEpHOCTh THUIAPOKCHIA
maprasua (IV).

7. Y Kakoro sjieMeHTa YETBEPTOro Mepuojia — XpoMa WM CeJIeHa — CUJIbHEE BbIPaXKEHBI
MeTayuinyeckue cBoiicTBa? Kakol WX 3THX 3J€eMEeHTOB 00pa3yeT razoo0pa3zHoe COeIMHEHHE C
BoiopogoM? OTBET MOTUBUPYHTE CTPOEHHEM aTOMOB XpOMa U CeJIeHa.

XuMuueckas cBsi3b

1. Kakyro XUMHYECKYI0 CBSI3b HA3bIBAIOT KOBAICHTHOH? UYeM MOXHO OOBSICHHUTH
HaIpaBJIEHHOCTHh KOBaJIeHTHOH cBsi3u? Kak meton BaseHTHBIX cBszelt (BC) oObsicHSET cTpoeHne
MOJIEKYJIbI BOJIbI?

2. Kakyr0 KOBAJEHTHYIO CBSI3b HAa3bIBAlOT MOJSIPHONW? YUTO CIIy)KUT KOJIMYECTBEHHOM
MEpOM TMONSPHOCTA KOBAJNEHTHOM CBsi3U? lcxods W3 3HAYEHUN AIIEKTPOOTPHULIATEIBHOCTU
aTOMOB COOTBETCTBYIOIIUX AJIEMEHTOB omnpenenute, kakas u3 ces3ei: HCI, ICl, BrF — naun6omnee
MOJISIPHA.

3. Kakoii crioco6 o6pa3oBaHus KOBAJIEHTHOH CBSI3M Ha3bIBAIOT JOHOPHOAKIENTOPHBIM?
Kaxue xumuueckue cBsizu umerorest B nonax NH4" u BF4™? Vkaxwure JIIOHOP U aKLENTOP.

4. Pacnpenenure OSIEKTPOHBI aToOMa CEpPbl IO KBAaHTOBBIM sA4YeiikaMm. (CKOJBKO
HECTIApEHHBIX JJIEKTPOHOB HMMEIOT €€ aTOMbl B HOPMAJIBbHOM U BO30YXKJICHHOM COCTOSHUSX?
Yemy paBHa BaJ€HTHOCTh CEepbl, 00YCIIOBICHHAs HECTTAPEHHBIMH 3JIEKTPOHAMU?
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5. Kakme KpUCTANIMYECKHE  CTPYKTYpbl  Ha3blBAlOT HOHHBIMH, aTOMHBIMH,
MOJICKYJIIPHBIMU U MeTajuindeckuMu? KpucTtaiiel KakuxX BEIIECTB — ajiMa3z, XJIOPUA HaTpus,
JUOKCU]T yTIIepoa, IMHK — UMEIOT YKa3aHHbIE CTPYKTYpbI?

6. Kakyro XuMMuYecKyl CBSI3b Ha3bIBalOT BOJOPOJIHON? Mexay MoJeKylaMu KaKux
BemecTB oHa oOpasyercsa? Ilouemy H20 u HF, wmes MeHbIIyr0o MOJICKYJISPHYIO Maccy,
TUTABSTCS M KUITSIT MPH 00Jiee BRICOKUX TeMIIepaTypax, YeM WX aHaJoTUuu?

7. Kakyro XMMHYECKYIO CBsSI3b Ha3bIBalOT MOHHOW? KakoB MexaHu3M ee oOpa3oBaHUs?
Kakue cBoiicTBa MOHHOW CBSI3UM OTIMYAIOT €€ OT KoBajieHTHoW? IlpuBenure aBa mpumepa
TUNHAYHBIX MOHHBIX COEIMHEHMH. Hamummre ypaBHEHMs NpEBpalIeHUsi COOTBETCTBYIOIIMX
HMOHOB B HEHUTpPAJIbHBIEC AaTOMBI.

XHUMHYeCKasi TEPMOTUHAMUKA

1. BbruncianTe KOJIMYECTBO TEIIOTHI, KOTOPOE BBIAEIUTCS MpH BoccTaHoBIeHUH FepOs
METaJUIMYECKUM JIFOMUHUEM, eciii Obuto nosydeHo 335,1 T kenesa.

2. TennoBo# 3 exT peakiuu cropanus KUIKOro 6eHs3ona ¢ 00pa3zoBaHUEM apOB BObI
U JIuokcuzaa yriepona paBeH -3135,58 k/[x. CocTaBpTe TEPMOXMMHUYECKOE YpPAaBHEHHME 3TOM
pPEaKIuu U BBIYUCIUTE TeIIoTy oOpa3oBanus COHO(k).

3. Bpruucnure, CKOJIBKO TEIUIOTHI BBIACIHUTCS MPU cropaHuu 165 1 (H.y.) amerwieHa
C,Hy, ecnmu mpoaykTamMu cropanus SIBISIOTCS JUOKCH]T YIIIEPO/Ia U Mapbl BOIBI?

4. Ilpu cropanum ra3oo0pa3HOro amMMmHaka OOpa3yroTcs Mapbl BOABI M OKCHUJ[ a30Ta.
CKONBKO TEIUIOTHI BBIACIUTCS MPHU ATON peakiuu, eciu Obuto noiaydeHo 44,8 1 NO B nepecuere
Ha HOPMaJIbHbIE YCJIOBUA?

5. IIpu kxakoii Temneparype Hactynut paBHoBecue cucteMbl 4HCI(r) + Oa(r) <> 2H,0(1)
+ 2Cly(r); AH =-114,42 JI>x. XJ0p WK KUCIOPOJ B 3TOM CUCTEME SIBJISETCS 00Jee CUIIbHBIM
OKHUCIJIUTEJIEM U TIPH KaKoi Temmeparype?

6. Boccranosnenmne Fe3O4 oxcumom yrirepona uaer mo ypaBHeHHIO Fe3O4(k) + CO(T) =
3FeO(x) + COy(T). Beruucnure AG®298 1 caenaiite BBIBOJ O BO3MOXKHOCTH CaMOIIPOU3BOJIBHOIO
TPOTEKAHKS TOH PEaKIMy IPH CTAHAAPTHHIX yciuosmsix. Yemy pasro AS298 B sTom mporecce?

7. UYeM MOXHO OOBSICHHTH, 4YTO TPH CTAHAAPTHBIX YCJIOBHSIX HEBO3MOXKHA
sk3otepmuueckas peakius Hy (1) + COz(r) = CO(r) + H,O(k); AH = -2,85 kJI>x. 3Has TenioBoi
sbdekt peakuuu u aOCONIOTHBIE CTAaHAAPTHBIE OSHTPOIUU COOTBETCTBYIOIIMX BEIIECTB,
onpenennte AG*298 310t peakum.

Pa3nen 2 «Xumuyeckue npouecchbl. PacTBopsbl 31€KTPOJIUTOBY»

Buasl CPC: Bonpocs! Aj1sl CaMOCTOSITEIbHOT0 H3YYeHHUS

Tema 9. PacTBOpbI. Dy1eKTPOJMTHYECKAS TUCCOIHALINSE

1. TBepasble, xxuaKHE U ra3000pa3Hble pacTBOPHI. BogHbIE 1 HEBOJHBIE PACTBOPEI.

2. Konnenrpanus pactBopoB. CriocoObl BEIpaKEHUS COAEpPKaHKS BEIIECTBA B PacTBOPE.
MaccoBast 1 MoJsipHasi (MOJIbHAsi) JIOJsl paCTBOPEHHOro BellecTBa. MaccoBasi KOHLIEHTpALHSL.
MounsipHast KoOHIIEHTpanust. MOJIsSIbHOCTD.

3. PacueTrsl Uil NPUTOTOBIEHUS PACTBOPOB PA3IMYHON KOHILIEHTpalMH. BeinonaHeHue
nabopaTopHoi paboTsl o Teme: "IIpuroToBieHNe pacTBOPOB 3aJaHHON KOHIIEHTpaIuu'

Tema 10. PacTBopbl. DJIEKTPOJIUTHYECKAS TUCCOLMAIHASA

1. PactBopuMocTs. HachllieHHBIE ¥ IEPECHIIEHHBIE PACTBOPBI.

2. PacTBOpBI HENEKTPOIUTOB. 3aKOHBI Pays.

3. Kpuockornus u 30yIn0oCKONHsL.

4. Ocmoc. OcMoTHYecKOe J1aBIeHne pacTBOpoB. 3akoH Baut-I'odda.

Tema 11. I'uaposm3 coJiei

1. KoHcTaHnTa 1 creneHnp ruapoin3a.



2. BpiuncneHne KOHCTAaHTBI W CTENICHHM THUIAPOJN3a COJeH OOpa30BaHHBIX KaTHOHAMU
cJ1a0bIX OCHOBAHUIN M aHMOHAMH CHIIBHBIX KHCJIOT, KATHOHAMH CJIa0bIX OCHOBAHUIN W aHMOHAMU
CJa0BIX KUCTIOT.

3. Boruucnenue pH u pOH B pactBOpax coineif, 00pa3oBaHHBIX KaTHOHAaMH CJIabOTO
OCHOBaHUS U QHMOHAMHU CHJIBHOM KHCIOTHI, KATHOHAMHU CHJIb-HOTO OCHOBAHHS U aHUOHAMU
cJ1a00# KUCIIOTHI, KATHOHAMH C1a00T0 OCHOBaHMS M aHHOHAMU CIIA00# KHCIIOTHI.

4. 3HaueHue TUIPOJIN3a B KAYECTBEHHOM aHaJIn3e.

5. AMOTEpHOCTD THAPOKCHJIOB.

BrimontHeHue 1abopatopHoii padotsl o Teme: "I uaponm3 conei"”

Tema 12. OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

1. Kimaccudukanusi OKMCIUTEIbHO-BOCCTaHOBUTENBHBIX peakiuii (OBP). Okucnurenu u
BOCCTaHOBUTEIIH.

2. Metozsl 37eKTpOHHOTO OajaHca.

3. NoHHO-371eKTpOHHBIH (ITOTypeaKkiinii) METO/.

4. Porab cpebl B IPOTEKAaHUU OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX IIPOIECCOB.

Tema 13. 'anbBaHn4yeckuii 3j1eMeHT. XHMHUYeCKHE HCTOYHUKHU TOKA

1. TanbBanmueckuéd  sxemeHT.  CTaHIApPTHBIE  DJIEKTPOJAHBIE  MOTEHIUAJIBI.
DNEKTPOXUMHUYECKUH Psijl HANIPSHKEHUH METaJlIoB.

2. YpaBuenue HepHcera.

3. [lonsTre o quarpaMmax OKHUCIHUTEIbHBIX COCTOSIHUM (quarpamMmbl "BOJIbT-IKBUBAJICHT
- CTETIEHb OKUCIICHHS").

4. X¥MHUYeCKHEe UCTOYHHUKH TOKA.

Tema 14. Dy1eKTPO/IM3 BOJAHBIX PACTBOPOB U PACILIAaBOB

1. DeKTpoan3 KaK OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIN ITPOLIECC.

2. DNeKTpOoNu3 pAacIljiaBOB, BOJHBIX PACTBOPOB DJEKTPOJIUTOB U €ro MPaKTHUECKOE
3HauEHUeE.

3. KonnuecTBEeHHBIE 3aKOHBI 2JIEKTPOIN3A.

Tema 15. Koppo3us MerajjioB

1. OcHOBHBIE XapaKTEPUCTUKHU KOPPO3HOHHBIX IPOLIECCOB.

2. XumMuieckasi KOppo3ws.

3. DnexTpoxumuueckas Kopposusa. Koppo3us B €CTECTBEHHBIX yCIOBHSX.

4. OcHOBHBIE CIIOCOOBI 3aLTUTHl METAJIIOB OT KOPPO3UU. DIEKTPOXUMHUUECKAs 3allUTa.

Buabl CPC: 3aiaHus /11 caMOCTOSITEJILHOTO BbINOJIHEHUS
PacrBopbI

1. Cxonbko rpammoB xsopuna sxenesza (1) neooxomumo st mpuroroBieHus 2 i1 0,5H
pactBopa?

2. Kakast macca cepHO# KUCIIOTHI coaepxkutcs B 1 11 0,5H pacTtBopa?

3. Ckonbko TpaMMOB Xxj1opuaa Oapus cogepxxkurcs B 25 mut 0,50 pactBopa?

4. Kakoii oobem 0,2H pactBopa H,SO,4 motpebyercst st meritpamuzanuu 500 mur 0,1H
pactBopa NaOH?

5. Kakoit oobsem 0,1 pactBopa HCl motpebyercs Ha HeEHTpaiM3aiuio pacTBOpa,
coaepxamiero 0,56 r KOH?

6. KakoBa HOopmanbsHOCTH pactBopa NaOH, ecnm Ha HeWrpamuzanuro 150 mur storo
pactBopa nouuio 80 r 5% pacTBopa CEpHOM KUCIOTHI?

7. Cxonmpko MummuTpoB pactBopa 0,11 K2SO4 motpebyercst st ocaxkaeHust cynbdara
Oapus u3 50 T 5%-ro pactBopa?

1. Onpenenute Maccy oza U o0beM cupTa, HeoOXxoaumebIe Tl mpuroToBieHust 300 T
10%-noro pactBopa ioxa (rmmotHocts ciupTa 0,8 r/mi).
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2. BonHblid pacTBOp conepkut 577 T CepHOM KUCIOTHI B 1 JIUTpe, MIIOTHOCTh pacTBOpa
1,335 r/mi. OnpeaenuTs MacCOBYIO OO CEPHOM KUCIIOTHI.

3. Bbluuciure MONSIpHYIO KOHLEHTpauuto 15%-Horo pactBopa cyibdaTa Meau,
IUIOTHOCTH KoToporo 1,107 r/mur.

4. ITnotHocts 1,4 M pactBOpa cepHOM KHUCIOTHI coctaBiser 1,085 r/mu. Berauciure
MacCOBYIO JIOJIF0 CEPHOM KUCIIOTHI.

5. Kakoe KoIM4ecTBO BOJBI M HHUTpaTa Kajius HeoOxoawmo it npurotroBieHus 400 r
20%-noro pactBopa?

6. Bpluucnure MOJSPHYIO KOHIIGHTpAIMIO SKBHBaJeHTa (HOpMalbHOCTH) 10%-HOrO
pacTBopa cynbdara Meau, IIOTHOCTh KOTOporo paBHa 1,107 r/mi.

7. BpluncanuTe MOJIAPHYIO KOHIIGHTPALMIO U MOJIIPHYIO KOHIEHTPALMI0 SKBHBAJICHTA
(HOpManbHOCTB) 16%-HOTO pacTBOpa XJIOpHIA ATTFIOMUHHS IUIOTHOCTHIO 1,149 /™M,

Peaknuu nonnoro oomMena

1. CocraBpTe MOJCKYJISPHBIE ¥ HOHHO-MOJICKYJISIDHBIC ypaBHEHUS  peakiuid
B3auMOJIeHCTBUs B pacTBopax Mexay: a) NaHCO; u NaOH; 6) K;SiO3 u HCI; B) BaCl, u
Na,SO,.

2. CoctaBbTe MOJIGKYJSIPHBIE W  HMOHHO-MOJICKYJISIPHBIE  YpaBHEHUS  PEaKIIHii
B3auMojieicTBuUs B pacTBopax Mexay: a) KoS u HCL; 6) FeSO4 u (NHy),S; B) Cr(OH); 1 KOH.

3. CocTaBbTe MO TPU MOJIEKYJISIPHBIX YPAaBHEHHUS PEaKI[Hii, KOTOPbIE BHIPAKAIOTCS HOHHO-
MOJICKY/ISIPHBIMHA ypaBHeHusMu: a) Mg?* + CO3” = MgCOs; 6) H' + OH™ = H,0.

4. CoctaBbTe MOJIGKYJSIPHBIE W  HOHHO-MOJICKYJISIPHBIE  YpaBHEHUS  PEaKIIHii
B3anMojieiicTBrs B pacTBopax Mexay: a) KHCO3 u HpSOy; 6) Zn(OH), u NaOH; B) CaCl,; u
AgNOs;.

5. CocraBbTe MOJEKYJISApHbIE ¥ HWOHHO-MOJICKYJISIPHBIC ypaBHEHUS  peaKIuid
B3anMOJIeiicTBHs B pacTBopax Mexay: a) CuSO4 u H,S; 6) BaCO3; u HNO3; B) FeCl; u KOH.

6. CocTtaBbTe IO TPH MoneKynﬂg)me YpaBHEHUS PEAKINi, KOTOPHIE BBIPAXKAIOTCS HOHHO-
MOIEKyISAPHBIMA ypaBHeHuAMH: a) Cu”" + S% = CuS; 6) SiOs” + 2H" = H,SiO0s.

7. CocraBbTe MOJEKYJISAPHbIE ¥ HOHHO-MOJICKYJISIPHBIC ypaBHEHUS  peaKIuid
B3anMOJieiicTBusl B pacTBopax mexnay: a) Sn(OH), u HCI; 6) BeSO, u KOH; B) NH4Cl wu
Ba(OH)z.

I'maponus

1. Kakoe 3nauenue pH (6osbliie Win MeHbIe 7) UMEIOT pacTBopsl coneir Na,S, AlCls,
NiSO,4? CocTaBbTe HOHHO-MOJICKY/ISIPHBIC U MOJICKYJISIPHBIC YPaBHEHHUS THAPOJIU3a 3TUX COJICH.

2. CocTaBbTe HMOHHO-MOJIEKYJSpPHBbIE U MOJEKYJSpHBbIC YpPaBHEHUS THAPOIU3A COJeH
Pb(NO3),, Nay,CO3, Fes(SO,)s3. Kakoe 3nauenue pH (6osbliie uiin MEHbIE 7) MMEIOT pacTBOPHI
9THX coJieii?

3. CocraBbTe HWOHHO-MOJICKYJISIPHBIE W MOJICKYJISIPHBIC YPaBHEHUS THUIPOJIH3a COJICH
CH3COOK, ZnSOy4, AI(NO3)s. Kakoe 3Hauenune pH (Oombllie Wi MEHbIIIE 7) KMEIOT PacTBOPHI
3THUX coJieii?

4. Kakoe 3nauenne pH (7<pH<7) umeror pactBopsl comeii NazPOy4, KjS, CuSO,?
CocTaBbTe HOHHO-MOJICKYJISIPHBIC H MOJICKYJISIPHBIC YPaBHEHHSI TUAPOJIA3A STUX COJICH.

5. CocTaBpTe HOHHO-MOJICKYJISIPHBIE W MOJICKYJISIPHBIE YpaBHEHHUS THUIPOJIH3a COJNEH
CuCl,, Cs,CO3, Cr(NO3)3. Kakoe 3nauenue pH (6osbliiie wiin MeHbIIE 7) HMEIOT PACTBOPHI ATHX
conei?

6. CocraBbTe HOHHO-MOJICKYJISIDHOE M MOJIEKYJISPHOE YpPaBHEHHS THIPOIN3a COJIH,
pacTBOp KOTOPOI UMEET: a) MEJTOYHYI0 PEaKinio; 0) KUCIIYIO pEeaKIIHIo.

7. Tlpu cmemmBanun pactBOpoB Aly(SOy); m NapS kakmas ©3 B3ATBIX  COJICH
TUAPOIU3YETCSl HEoOpaTMMO M0 KOHIIa ¢ OOpa3oBaHHWEM COOTBETCTBYIOIIUX OCHOBAaHUS U
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KHUCTIOTBI. BbIpazuTe 3TOT COBMECTHBIM THUAPOIM3 HOHHOMOJEKYISPHBIM U MOJIEKYJISIPHBIM
YpaBHEHUSIMH.

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PeaKIIuU

1. Hamummre ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIILHOW peakuuu, Iojdepure
K03(pPHULIMEHTHI, COCTAaBUB MOHHO-3JIEKTPOHHBIH OasiaHc:

FeSO4 + KMnO,4 + H,SO4 — F62(804)3 + K»,SO4 + MNSO,4 + H50.

2. Hamumwure ypaBHEHHE OKHUCIUTEIHbHO-BOCCTAHOBUTEILHOW peakiuu, mojadepure
K03(pPULIMEHTBI, COCTAaBUB HOHHO-3JIEKTPOHHBIH OasiaHC:

MnO,; +KNO3; +KOH — KoMnO4 +KNO, +H; O.

3. Hamumwure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOW peakuuu, mojadepure
K03(pPHULIMEHTHI, COCTAaBUB MOHHO-3JIEKTPOHHBIH OasiaHc:

P+HNO;3; +H,O — H3PO,4 + NO.

4. Hamumwure ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOW peakiuu, Mojadepure
K03(pPULIMEHTBI, COCTABUB MOHHO-3JIEKTPOHHBIH OasiaHC:

K,S+NaClO +H ,50, — S+NaCl +K, SO, +H »,0.

5. Hanumure ypaBHEHME OKHUCIMTEIbHO-BOCCTAHOBUTEIBHON peaKUMU, I[0AOepUTe
K02(pPHUIIMEHTHI, COCTAaBUB MOHHO-AJIEKTPOHHBIHN OasiaHc:

CI’(OH)3 +Br, +KOH — K,CrO4 +KBr+H; O.

6. Hamummre ypaBHEHHE OKHCIUTEIBbHO-BOCCTAHOBUTEIFHOW peaKiuu, Moa0epure
K03(pPULIMEHTHI, COCTABUB MOHHO-3JIEKTPOHHBIH OasiaHC:

K2 MnO4 +H,0 — KMnO4 +MnO4 +KOH.

7. Hamumwure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEILHOW peakluH, Hoadepure
K02(pPHUIIHUEHTHI, COCTAaBUB MOHHO-3JIEKTPOHHBIHN OasiaHc:

Kl +KMnO,4 +H,S0, — [, + K;,SO,4 + MnSO,4 + H50.

Koppo3us. 'anbBaHn4eckuii 31eMeHT

1. Kak mpoucxoauTt atMocdepHas KOppo3us JIy>)KEHOTO U OLIMHKOBAaHHOI'O JKeje3a Mpu
HapyIIeHUH NOKPbITUA? COCTaBbTE MIEKTPOHHBIE YPABHEHUS aHOJHOTO U KaTOIHOTO IpoIiecca.

2. Menp He BBITECHSIET BOJOPOJ M3 pa30aBieHHbIX KHUCIOT. [Touemy? Opnako, ecnu K
MEIHOM IIACTUHKE, ONYIIEHHOW B KUCJIOTY, IPUKOCHYTHCS IUHKOBOM, TO HA MEIU HAYNHAECTCS
OypHoe BbleleHHE Boaopoaa. [laiite sToMy OOBsICHEHHE, COCTaBUB 3JI€KTPOHHBIE ypaBHEHUS
AHOJIHOTO M KaTOAHOrO IpoueccoB. Hanummure ypaBHeHNE NPOTEKAIOUIEH XUMUYECKON PEAKIIUH.

3. Kak mpoucxomut atMocdepHas KOPpO3Hs JYKEHOTO Kelie3a M JIYKEHOU MeAu Mpu
HapylleHHH NOKpbITH? CoCTaBbTe JJIEKTPOHHBIE YPAaBHEHMSI AHOJHOTO M KaTOIHOTO
IIPOLIECCOB.

4. Ecny mniacTUHKY W3 YHUCTOrO IIMHKA OMYCTUTh B pa30aBlIEHHYIO KHCIOTY, TO
HayaBIlleecs BbIJIEJIEHHE BOAOPOa BCKOpE NMOUTH mpekpaiaercs. OnHako npu MPUKOCHOBEHUHU
K IIMHKY MEJIHOW MaloyKoil Ha mocieaHell HauuMHaeTcsi OypHoe BblAeNIeHHe Bojopoja. [laiite
TOMY OOBSICHEHHE, COCTaBUB D3JEKTPOHHBIE YPaBHEHHS aHOJHOIO M KaTOJHOTO IMPOIIECCOB.
Hanummre ypaBHEeHUs IPOTEKAIOLIENH XUMUYECKON pEaKIny.

5. B 4em CymHOCTh NPOTEKTOPHON 3aIUTHI METAJUIOB OT Koppo3un? IIpusenure npumep
IIPOTEKTOPHOM 3alllMThl JKEJIE€3a B JJIEKTPOJIUTE, COAEPIKAILEM PAaCTBOPEHHBIM KHCIOPO.
CocTaBbTe 3J€KTPOHHBIE YPaBHEHUS aHOJIHOTO U KaTOAHOTO MTPOIIECCOB.

6. JKenesHoe wu3znenue NOKpbUIM HHKENEeM. Kakoe 3TO NOKpBITHE — aHOJHOE WIH
katonHoe? Iloyemy? CocTaBbTe 3JIEKTPOHHBIE YPaBHEHHS aHOJIHOTO M KaTOJHOTO MPOIECCOB
KOpPpO3UM JTOr0 U3JENMs TpU HapyIIEHWU TOKPHITUS BO BIAXHOM BO3JIyXe MU B
XJIOPOBOAOPOIHOMU (coisiHOM) kuciore. Kakue mpoayKTsl Koppo3un o0pas3yroTcs B IEPBOM U BO
BTOPOM cClly4asix?
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7. CocraBbTe€ »DJIEKTPOHHBIC YPAaBHEHUS AaHOAHOIO M KAaTOJHOIO IPOLECCOB C
KHMCJIOPOJHOM U BOJOPOJHOM IENOJISIpU3alUel IIPU KOPPO3UM Iapbl MarHui — HUKenb. Kakue
IPOAYKTBI KOPPO3UU 00pa3yrOTCs B IEPBOM U BO BTOPOM CIIy4asx?

7. TemaTuKa KypcoBBIX padoT

He npedycmompenui

8. OneHo4YHbIe CPeACTBA M0 JMCHHUIIIMHE
8.1. KomnereHuuu u 3Tanbl GopMupoBaHUs

No  |OneHOYHBIE CpeACTBA KommeTeHIInM, 3Tanbl UX
/1 (bopmupoBaHUs

1 [[peaMEeTHO-METOANYECKUN MOYITh T1IK-11

2 [[peAMETHO-TEXHOJIOTMYECKUN MOTYIIb T1IK-11

3 'Y4yeOHO-HCCIe10BaTeIIbCKUI MOTYITh IK-11

8.2. Iloka3aTe/ii  KPUTEPHH OLIEHUBAHUSI KOMIIETEHIM A, IIIKAJIbI OLleHUBAHUS

[Ikana, KpUTEpHH OLIEHUBAHUS U YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHINH

2 (He 3a4TEeHO) HUXKE
IIOPOrOBOT0

2 (He 3a4TEHO)
HUKE
HOPOTrOBOr0

2 (He 3a4TEHO)
HIDKE
IIOPOTOBOT'0

2 (He 3a4TEeHO) HUXKE
IIOPOrOBOTO

[1IK-11 CnocoOeH HCMOIBb30BaTh TEOPETUUECKUE M NMPAKTUUYECKUE 3HAHMS JUISl TIOCTAHOBKU U
pelIeHHs MCCIEeI0BATeNbCKUX 3a7jad B IpeIMEeTHOW 00jacTu (B COOTBETCTBHM € NpoduieM u
YpOBHEM 00yuUeHHUsI) U B 00J1acTU 00pa3oBaHUs

[IK-11.1 ocymiecTBisieT pa3iUyHbIE BUABI

MPAKTHYECKON JeSITeNbHOCTH, 00eCTeunBaloIIe
CaMOCTOSITENIbHOE MPUOOPETEHHE yYalIUMUCS 3HAHUH, YMEHUN U HAaBBIKOB B COOTBETCTBUU CO
cnenuuKoi pa3ienoB MpeaMeTHON 001acTH « TeXHONIOoTHsI»

He
CHUCTEMAaTUYECKHOCYIIECTBISAET
pa3uyHbIe BUbI
MPaKTUYECKON JEeSATEIHHOCTH,
o0ecreynBaroIme
CaMOCTOSATENbHOE
MPUOOpPETEHUE YIAIIUMUCS
3HaHUM, YMEHUI U HABBIKOB B
COOTBETCTBUH CO CHEIUPHUKOMI
pa3aesioB NpeIMETHON

B nenom
YCTEIIHO, HO HE
CHCTEMaTUYECKHU
OCYIIIECTBIISCT
pa3IMYHbBIC BHJIBI
MPaKTUYECKOU
JIEITENHHOCTH,
o0ecreunBaroIIne
CaMOCTOSTEIIbHOE
npuobpereHue

B nenom ycnemixo,
HO C OTJEIbHBIMU
HEJI0UYeTaMU
OCYIIIECTBIISIET
pa3IUYHbIC BUIBI
MPAKTUYECKON
NesTeTLHOCTH,
o0ecreunBaromue
CaMOCTOSITEIIbHOE
npuodpeTeHne

YcnemHo u
CHCTEMaTUYEeCKH
OCYIIECTBIISIET
pa3INYHbBIC BU]IBI
MIPaKTUYECKON
TeSITeTbHOCTH,
o0ecrnieunBaroIye
CaMOCTOSITENIbHOE
npuobperenue
y4aluMucs 3HaHuH,
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obnactu «TexHonorus y4aluMHUCS yYaIMMHUCS YMEHU U HaBBIKOB
3HaHUM, YMEHUH | 3HAHUH, YMEHUU U | B COOTBETCTBUU CO
1 HaBLIKOB B HaBBIKOB B cnerupuKoin
COOTBETCTBUH CO | COOTBETCTBUH CO pazzenoB
cneunukoi crennpuKoit IIPEIMETHOM
pazzienoB paszenoB obactu
MpEIMETHOM peaIMETHOU «TexHonorus
obnactu obnactu
«TexHoorus «Texnomorus

YpoBHHU cHOPMHUPOBAHHOCTH KOMIIETEH LU

YpoBeHb c(hOpMHUPOBAHHOCTH [[Ixana oueHUBaHUS AJIst [[Ixana oueHUBaHUS 110
KOMIIETEHIINH IIPOMEKYTOUYHOM aTTECTALMU BPC
3auer
[ToBbllICHHBIH 3a4TCHO 90 - 100%
bazoBbiii 3a4TE€HO 76 — 89%
[Toporossiii 3a4TE€HO 60 — 75%
Hwuxe noporosoro 3a4TEHO Huxe 60%

8.3. TunoBble 3aJaHU JI5l TEKYIIET0 KOHTPOJIS YCIIeBAeMOCTH

Pa3nea 1 «Ctpoenue Bemecrsa. OCHOBbI KPHCTANLIOXHUMHHN

Tunosble 3a1aHuA I OLeHKU YPoBHS chopmupoBanHocT KomnereHuuu IMK-11
(uaaukatopsr [TK-11.1)

Konmponsnas paboma
(npumepnoit 6apuanm)

1. Kakue opOutanu aToma 3amoyHIIOTCA dJeKTpoHamMu paHbiie: 4d umum Ss; 6s wim 5p?
[Touemy? Hamummmre 31ekTpoHHYI0 (hOpMyiTy aTOMa 3JIEeMEHTa C MOPSIIKOBBIM HOMepoM 43.

2. Tlonb3yscy mpaBuwioM ['yHaa, pacnpenenuTe 3JE€KTPOHBI MO KBAHTOBBIM slUEHKaM,
OTBEYAIOLUM BBICILIEMY 3HEPIeTUYECKOMY COCTOSHUIO aTOMOB: MapraHua, a3oTa, KMCIOpOJa,
KpeMHUs, KoOasbTa.

3. Kakoit u3 37eMeHTOB YeTBEpTOro Mepruoia — BaHaAWN WM MBIIIBIK — 00JanaeT Oonee
BBIDOKEHHBIMA ~METAJUTMYECKUMU cBoWcTBamMHu? Kakoil HMX OTHUX OJIEMEHTOB oOpasyer
razoobpasHoe coeauHeHHe ¢ BojgopojoM? OTBET MOTHUBHUPYHTE, UCXONs U3 CTPOCHHUS aTOMOB
JTAHHBIX 3JIEMEHTOB.

4. Kaxoii cioco6 o0pa3oBaHUsI KOBAJIEHTHOW CBS3M Ha3bIBAIOT JIOHOPHOAKIIETITOPHBIM?
Kaxwe xumuueckue cBsi3u umerorcst B nonax NH4 " u BF4™? Vkaxwure JIOHOP U aKILENTOP.

5. Ilpu cropaHnuu Ta3000pa3HOr0 aMMHuaka OOpaszyroTCs Mapbl BOABI M OKCHJI a30Ta.
CKOJIbKO TEIUIOTHI BBIJEIUTCS NP ATOM peakiuu, eciu 0bu10 noinydeHo 44,8 1 NO B nepecuerte
Ha HOpPMaJIbHbIE YCTIOBUs?

Pa3nea 2 «Xumuveckne npoueccbl. PacTBopsl 31€KTPOJIHTOBY»
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TunoBble 3a1aHusi 1Jisi OLeHKH YPOBHs chopMupoBanHocTH KomneTreHunu IMTK-11
(unukaropsl [TK-11.1)
Koumponvnasa paboma
(npumepnuiii 6apuanm)
1. KakoBa HopmasibHOCTH pactBopa NaOH, ecnu Ha HeiTpanmuzauuto 150 mi sToro
pactBopa nouuio 80 r 5% pacTtBopa cepHON KUCIOThI?
2. Kakoe xoim4ecTBO BOJBI M HUTpaTa Kaiums HEOOXOauMo aiisa npurotoBieHus 400 r
20%-noro pactBopa?
3. CocraBbTe MOJEKYIApHbIE UM HOHHO-MOJICKYJISIPHBIE ypaBHEHHUS  peakuui
B3auMo/ieiicTBus B pacTBopax Mexkay: a) KoS u HCL; 6) FeSO4 u (NHy),S; B) Cr(OH)3 1 KOH.
4. CocTaBbTe HOHHO-MOJICKYJSpHbIE U MOJEKYJSpPHbIE YpaBHEHHS THAPOIU3A COJeH
CuCly,, Cs,CO3, Cr(NO3);. Kakoe 3nauenue pH (Gosbliiie wiin MeHbIIE 7) HMCIOT PACTBOPHI ATHX
coJseit?
5. Hanmmure ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu, Ioadepure
KO3 UIIMEHTHI, COCTAaBUB MOHHO-JIEKTPOHHBII OanaHc:
P+HNO3; +H,0O — H3PO4 + NO.
6. Kak mpoucxoautr atmochepHas KOppo3us JIY>)KEHOTO Kelle3a U JIY)KCHOW MeAu MpHU
HapymieHud TOKpeITHs? CoCTaBbTe JJIEKTPOHHBIE YpPaBHEHUS AaHOJHOTO M KaTOJHOTO
MIPOLIECCOB.

8.4. Bonpocs! 1J1s1 IPOMEKYTOYHOM aTTeCTAIIUM
TumnoBbie BOMPOCHI K 3a4eTy

1. Jatb 0011yt0 XapakTepuCTHKy IpeaMeTy XuMmuu. KakoBo MeCTO XHUMHH B Py
€CTECTBEHHBIX HayK. MeTo1bl XuMUH. POJIb XUMUHM B OXpaHE OKPYKAOLIEH CPEJIbI.

2. [IpoBecTM OLIEHKY OCHOBHBIX CTEXHMOMETPUYECKHUX 3aKOHOB. Y CTaHOBUTH
TPAHUIIBI UX TPUMEHSEMOCTH I XUMHUYECKHUX TTPOIIECCOB

3. JaTp xapakTepUCTHKy 3aKOoHY ABorajpo. YTto Takoe MOjb, MOJIIpHas macca,
MOJIIpHBIN 00BEM?

4. JlaTh XapaKTEepUCTUKY OCHOBHBIM XUMUYECKUM MOHSATHUSIM.

S. Jatp knaccuukalnMio U OXapakTepHU30BaThb HOMEHKIJIATypa HEOPTaHWYECKUX
COCIMHEHU.

6. JlaTb XapakTepUCTUKY OKCHUJIaM, UX COCTaB U Ha3BaHUE, CIIOCOOBI MOIY4YEHHUS.

7. JlaTh knaccuuKauio OKCHIaM, OMUcaTh HX XUMUYECKHUE CBOMCTRA.

8. Jatb kiaccuuKanyio OCHOBaHUSM M 0XapaKTEpHU30BaTh UX CBOMCTBA HA OCHOBE
MPEJICTABICHUIA 00 IEKTPOIUTUYECKON TUCCOLIUAIUH.

9. Jatp knaccudukanyo OCHOBaHUSIM U 0XapaKTEPU30BaTh UX CIIOCOOBI MOTy4EHUS.

10. Jatp knaccupuKalnui KHUCIOT M OXapaKTepH30BaTh MX CBOMCTBAa Ha OCHOBE
MIPEACTABICHUI 00 AJIEKTPOIUTHIECKON TUCCOLIUAIIUH.

11. OxapakTepu30BaTh KUCIOTHI, X KIACCU(PUKAIUS U CIIOCOOBI MOTYICHHUS.

12. OxapakTepu3oBaTh COJIM, UX COCTaB U Ha3BaHMsI, B3aMMOJICICTBHE C METallJIaMH,
KHCIIOTaMHU, IIeJI0YaMH, IPYT C IPYTOM.

13. OxapakTepu30BaTh COJIH, UX COCTAB M Ha3BAHMUSI, CIIOCOOBI TTOJIYICHHS.

14. OnucaTth reHETUYECKYIO CBSA3b MEXKY KilacCaMH HEOPraHUYECKHUX BELIECTB.

15. HazBatb 1 oxapakTepu30BaTh KJIaCCUPUKALNIO XUMHUUECKUX PEaKIIHMA.

16. Onucarb HKCIEPUMEHTANIbHBIE JIOKA3aTENIbCTBA CIIOKHOM CTPYKTYpPhl aToma.
Mopenu atomoB JI. Tomcona, D. Pesepdopna, H. bopa, nx 10cTomHCTBA M HEOCTATKH.

17. JlaTh XapaKTepUCTHKY aTOMHBIM OpOuTaisiM. OOBSCHUTH MPUHIIHUITBI 3aTIOTHEHHS

aTOMHBIX opOuTaneil (MUHUMYM 3Hepruu, npuHun [laynu u npasuno ['ynaa). 3anonnenne AO
AJIEMEHTOB MEPUOINYECKON CUCTEMBI.
18. Jatp xapakTepucTHKy cocTaBa sapa aroma. M3orombl. EctecTBeHHass u
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HCKYCCTBEHHAs paJIMOAKTUBHOCTH. [Ipo0OaemMbl UCTIOIB30BaHUS SACPHOM SHEPTHH.

19. JlaTb XapakTepUCTUKY CBOWCTB HM30JIMPOBAHHBIX aTOMOB. ATOMHBIE PaIUYCHI.
Oueprus noHuzauu. CpoacTBO K JIEKTPOHY. DINEKTPOOTPUIIATENBHOCTD.

20. OueHuTh CBSI3b NEPUOAMUECKON CUCTEMBI 3JIEMEHTOB CO CTPOEHUE aToOMa.

21. JlaTb XapaKTepUCTHKY NEPUOAMYECKOMY 3aKOHY M IEPHUOJUYECKON CHCTEME

xuMHu4eckux sneMeHTtoB .M. MenaeneeBa Ha OCHOBE NPEACTABICHHM O CTPOSCHHUHM ATOMOB.
3Ha4YeHHE IEPUOANYECKOr0 3aKOHA JIJISl PA3BUTHSI HAYKH.

22. Omnucatb CTpOEHHE aTOMOB W 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHYECKHX AJIEMEHTOB Ha MpUMEpE: a) 3JIEMEHTOB OJHOIO Meproja; 0) INEeMEHTOB OJHOU A-
MOATPYTIIIHIL.

23. JlaTh XapakTepUCTUKy XUMHUYECKOW cBsi3u. KBaHTOBO-MeXaHUYECKHUE METOMbI €€
00bsicHenus (ocHoBbl MeTof0B BC 1 MO).

24. Jlatb  XapakTepuCTUKy MexaHu3MaM oOpa3oBaHUS KOBaJCHTHOM  CBS3H:
0000IIeCTBIICHUS SJIEKTPOHOB, IOHOPHO-aKIIENTOPHBIH.

25. JlaTb  XapaKTepUCTHUKY CBOMCTB  KOBQJICHTHOM  CBSI3U:  HACHIIIAEMOCTb,
HAIpPaBJIEHHOCTb, NOJSIPHOCTD, OJISPU3YEMOCTb.

26. OxapakTepu30BaTh HOHHYIO CBSI3b KaK KpalHWUH ciydyail KOBAJIEHTHOW MOJISIPHOU
cBs3u. CBOMCTBA HOHHOM CBS3H.

217. JlaTb ~ XapakTepuUCTUKy  BOAOPOJHOM  CBS3M  (MEXKMOJEKyIsApHas |
BHYTPHUMOJIEKYJISIpHAsA). Poib BOZOPOAHOM CBS3M B OMOJIOTHYECKHUX MPOIIECCAX.

28. Onucarh THUIBI KPUCTAJUIMYECKUX PEHIETOK M0 Xapakrepy cBs3u. CBolicTBa
BEII[ECTB C Pa3HbIM THUIIOM KPUCTAJUTMYECKON PEIICTKH.

29. Jatp 0011yr0 XapakTepUCTHKY pacTBopaM. MexaHu3M Mpoliecca pacTBOPEHUS.

Paborer JI.MI. MeHnneneeBa 1mo TEOpUM pacTBOPOB. PacTBOPUMOCTH TBEpABIX BEIIECTB,
KHUJIKOCTEH U ra3oB, €€ 3aBUCUMOCTb OT TEMIIEpPaTyphl U 1aBICHHUS.

30. Ornucatb cmocoObl BBIPAXKEHHUST COCTaBa pacTBOpa (MaccoBas J10J1s1 PACTBOPEHHOTO
BEIIIECTBA, KOHIIEHTPALMU: MOJISIpHAst U MOJISIpHAs! KOHLEHTpAIMs SKBUBAJICHTA).

31. Onucath METOAMKY MPUTOTOBJIEHUSI PacTBOPOB. Mepbl MpeaoCTOPOKHOCTH MPHU
IIPUTOTOBJIEHUY KOHLIEHTPUPOBAHHBIX KUCIIOT U LIEJIOYEH.

32. Jaiite ompenenenue creneHu aucconuanuu. Kitaccupukanusi 371€KTPOIUTOB:
CHJIbHBIE, Cpe/IHUE U ci1adble (IPUBECTH MPUMET U paclucaTh UX TUCCOLMALIUIO).

33. [IpoBecTn aHanM3 NOHATUSA JJEKTpolUTHYecKas aucconuanus. Padorer C.
Appennyca u 1. KabnykoBa. MexaHH3M UCCOIMALIMN BEIECTB C Pa3HBIM TUIIOM CBSI3H.

34. OueHuTh AUCCOLMAIMIO KHUCIIOT, COJe OCHOBaHUM B BOJHBIX pacTBopax. YUto
Takoe aM(pOTepHbIE IMIPOKCUIBI.

35. JlaTb XapakTepHCTUKY peakUusiM B pacTBOpax 3JIEKTPOJIUTOB. Y CIOBHS
NPaKTUYECKOH HEOOPaTUMOCTH pEaKIHii.

36. PackpeITh cymHOCTh peakiuii mOHHOro oOMeHa. [Ipu3Haku uxX HEOOpPaTUMOCTH
(mpuBecTH MPUMEPHI).

37. VYka3zaTe Kakhe peaklny Ha3bIBalOT TUIPOIN30M. [ maponus3 coseid, 1Ba moaxoa K
00BSICHEHUIO MEXaHU3Ma THJIPOJIH3A.

38. Onucarh CyIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX peakiuu. KakoBa ux
KJaccupuKarus.

39. Ornucarh npaBUiia COCTABIEHUS YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (MEeToJ1 3JIEKTPOHHOTO OanaHca).

40. Onucath B3aUMOJEHCTBHE METAJIOB C KUCIOTaMU KaK OKHCIUTENIbHO-
BOCCTaHOBUTENBbHBIN nporiecc. (Ha mpumepe cepHOit 1 a30THOM KHCIIOT).

41. [Ipoananu3upoBarh IMOHATHE CKOPOCTh XHWMHUYECKOW peakuuu. DakTopsl,

BJIMSIFOIIME HAa CKOPOCTh XHUMHYECKOW pEaKIMU: KOHIICHTPAlUs, TeMIepaTypa, JaBJCHHE,
KaTaau3arop.
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42. Oxapakrepu3oBaTb  CyIIHOCTb  XMMHMYECKOrO  paBHOBecus.  KoHcraHTa
xuMuyeckoro pasHosecus. [Ipuanun Jle [arense..

43. PackppITh CYIIHOCTH 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH pEaKIUH OT
temneparypsl. [Ipasuno Bant-I'opda. Karanus u karanuzaropsi.

44, PackppITh CyIIHOCTP OCHOBHBIX TEPMOJMHAMUYECKHX TIOHATHI: BHYTPEHHSS
SHEPTUs, SHTAIBIUS, SHTPOIHUS, H300apHO-N30TEPMHUECKHUI MOTESHIUAIL.

45, Onucatb  OCHOBHBIE  CIIOCOOBI  3alIUTBl  METAUIOB  OT  KOPPO3HUH.

DIIEKTPOXUMUYECKasl 3allUTA.

8.4. MeToanyeckue MaTepHaJibl, ONpe/esiiolue MPoueIypbl OleHUBAHUSA 3HAHMIA,
YMeHHil, HABbBIKOB W (WIH) ONbITA AeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(popMupoBaHus KOMIIETEHIM I

[IpomexyTouHas aTTecTanus IPOBOJUTCS B (popMe 3auera.

3auem HO3BOJISIET OLIEHUTD c(OpMHUPOBAHHOCTh YHUBEPCAJIbHBIX,
o0uienpoecCuoHaNbHbBIX M MPOPECCHOHANBHBIX KOMIETEHLUUN, TEOPETUUYECKYI0 MOJITOTOBKY
CTYAEHTa, €ro CIIOCOOHOCTb K TBOPYECKOMY MBIIIJICHNUIO, TOTOBHOCTh K IPaKTHYECKOM
JeSITeTbHOCTH, TPHOOPETCHHbIE HABBIKA CAMOCTOSTEIBHON pPa0OTBHI, YMEHHE CHHTE3UPOBAThH
HOJIy4EeHHBIE 3HAaHUS U IPUMEHSTh UX MIPU PELICHUN PAKTUYECKUX 3a]1ay.

[Tpu GayIbHO-PEHTHHIOBOM KOHTPOJIC 3HAHUI UTOTOBAs OLIEHKA BHICTABIISIETCS C yYETOM
HaOpaHHOW CyMMBI OAJLIOB.

CobecenoBanue (YCTHBIM OTBET) Ha 3a4YeTe

Jlst oleHKH c(hOpMUPOBAHHOCTH KOMIETEHIIMHU MOCPEACTBOM cobeceioBaHus (YCTHOTO
OTBETA) CTYAEHTY IPEIBAPUTENILHO IIpEAIaraeTcsi IMepeueHb BOIMNPOCOB MM KOMILJIEKCHBIX
3aJlaHUi, MpPEIoJaralolliuX yMEHHE OpPHUEHTUPOBAaThbCi B IpoOieMe, 3HaAHHE TEOPEeTHUECKOTro
MaTepuaia, YMEHHUS NPHUMEHATh €ro B MPAKTUYECKOW Mpo(ecCHOHAIBHON NeATeIbHOCTH,
BJIaJICHHE HAaBbIKAMU M IIPHEMaMH BBITIOJIHEHUS TPAKTUYECKUX 3a/laHUM.

[Ipu onieHKe AOCTUKEHUN CTYJIEHTOB HEO0X0IMMO 0OpaIaTh 0co00€ BHUMaHUE Ha:

— YCBOEHME NIPOrPaMMHOI0 MaTepUaa,

— YMEHHE U3J1araTh NPOrpaMMHBINA MaTepuall HayUYHbIM SI3bIKOM;

— YMEHUE CBS3bIBATh TEOPHUIO C MPAKTHUKOM;

— YMEHHE OTBeYaTh Ha BUJOU3MEHEHHOE 3a/JaHME;

— BIIQJICHUE HAaBBIKAMHM TIOMCKA, CHUCTEMAaTU3allMM HEOOXOJUMBIX HCTOYHHMKOB
JUTEPATYpPHI [0 U3y4aeMon MpodieMe;

— yMeHHue 00OCHOBBIBATh MPUHATHIE PELICHUS;

— BIIaJICHUE HAaBBIKAMH U TIPUEMaMH BBITTOJTHEHHS MTPAKTUIECKHUX 3a/1aHUI;

— yMEHHUE MOAKPEIUIATh OTBET MJUTIOCTPATUBHBIM MaTEPHAIOM.

IluceMeHHas KOHTpoJIbHas paboTa

Buasl KOHTpOJBHBIX PAa0OT: ayAMTOpPHBIE, OMAIIHHME, TEKYIIHE, 3K3aMEHAIlMOHHBIE,
NUChbMEHHbBIE, TpaduUecKue, MpaKTHYeckue, GpoHTaIbHbIE, HHANBUyaIbHBIE.

Cuctema 3a1aHUi MUCbMEHHBIX KOHTPOJIBHBIX PA0OT OJIKHA:

—  BBIABIATH 3HAHUS CTYIEHTOB IO  OIpENelIeHHONW JTUCHUIUIMHE (pa3aeny
JUCIUIUINHBI);

—  BBUIBIITh TIOHMMAaHWE CYIIHOCTH H3YYaeMBIX TPEIMETOB U  SBICHHUH, WX
3aKOHOMEPHOCTEH;

—  BBISIBJIATh YMEHHE CAMOCTOSTEIBHO JeNIaTh BBIBObI U 00OOIICHMUS;

—  TBOPYECKH MCIOJIb30BATH 3HAHUS U HABBIKU.

TpeboBaHusi K KOHTPOJILHON paboTe MO TEMAaTUYECKOMY COJEP>KaHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxke KOHTpOJIbHBIE PA0OTHI MOTYT BKJIIOYATh NIEPEYEHb MPAKTUYECKUX 3a/laHUH.
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9. IlepeyeHb OCHOBHOI M JOMOJHUTEILHON y4eOHOI JIUTEpaTypbl

OcHoBHasi IuTEpaTypa
1. I'muuka, H. JI. O6mas xumus [Tekcer] : yue6.nms OakamaBpos / H. JI. I'munka. - 19-¢
U311, epepad. u pom. - M. : FOpaiit, 2013. - 900 c.
2. Kuszes, JI. A. Heopranmueckas xumus [Tekcr] : yue6. / JI. A. Kusze, C. H.
CwmapebiruH. - 4-e u3z. - M. : FOpaiit, 2012. - 592 c.
3. Cmapeirus, C. H. Heopranudeckas xumus. [Ipaktukym [Tekcr] : yue0.-npakt. mocodue
/ C. H. Cmapeirun, H. JI. barnasen, W. B. laiinakosa ; o pea. C. H. Cmapeiruna. - M.
:FOpaiir, 2012. - 414 c.
JonotHUTEILHAS JTUTEPaTypa
Mudraxosa, H.III. OOmas wu HeopraHuyeckas XuMmus : ydyeOHOe mocobue /
H.II. Mudtaxosa, T.II. ITerposa ; mox pen. A.M. Ky3nenosa ; MunucrepcTBo 00pa3oBaHus U
Hayku Poccuu, Kazanckuii HallmOHaNbHBIN HCCIEA0BATENbCKUN TEXHOIOTUYECKUN YHUBEPCUTET.
— Kazansp : Kazanckuii HaygHO-HcclieqoBaTenbCKuil TexHonorndyeckuit yuusepcurer (KHUTY),
2017. - 408 c¢. : Tabm, cxem., wi — Pexum [ocryma: Mo TMOJIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=560885 . — bubauorp.: c. 367-368. — ISBN
978-5-7882-2174-8. — TekcT : DIEKTPOHHBIN.

10. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHMKAUIMOHHOH  CeTH
«HHTEepHET:

1. http://school-collection.edu.ru - Emunas xomtekiust [{udposbix OOpa3oBaTeibHBIX
[DnexTpoHHBIH pecypc] / Meromudeckne MaTepHalibl, MPOTPAMMHBIE CPEACTBA U y4eOHOU
JESITEIIbHOCTH.

2. http://biblioclub.ru - Yausepcuterckas 6ubnroTeka oHaitH [ DIeKTpOHHBIH pecypc]. —
M. : U3narensctBo «/IupexT-Menuay. — Pesxxum goctyma: http://biblioclub.ru/

11. MeToanyeckue yKazaHusi 00y4arUUMCs 0 OCBOEHUIO THCIIUIIHHBI

[Ipu ocBoeHMM MaTepurana JUCIUIUITMHBI HEOOXOAUMO:

— CIJIAaHUPOBATH U PACIIPENICTUTh BpeMs, HEOOXOAMMOE /ISl U3yUeHUs AUCIUILINHBI,

— KOHKPETU3UPOBATh JJIsl ce0sl TUTaH U3YUCHUs MaTepuana;

— O3HAKOMHUTHCA C 0OBEMOM U XapaKTepOM BHEAYIUTOPHOU CaMOCTOSITENBHON paboThI
JUISL TIOJTHOIEHHOT'O OCBOCHUS KX A0 U3 TEM NHUCIUILINHBI.

Cuenapuii u3yueHus Kypcea:

— popaboTaiiTe KaXAyl0 TEMY IO MpeAiaraeMoOMy HUXKE aJITOPUTMY JEHCTBHIA;

— WM3Yy4YMB BECh MaTepHal, BBIIIOJIHUTE HMTOTOBBIA TECT, KOTOPBIM NPOJEMOHCTPUPYET
TOTOBHOCTH K CIa4€ 3a4eTa.

Anroputm paboThl HaJI KaKIOU TEMOIA:

— HM3YYHUTE COAEp>KaHWE TEMbI BHAUYaJIE MO JIEKIMOHHOMY MaTepHuaiy, a 3aTeM 0 JPyruM
HMCTOYHHUKAM;

—  [OpOYUTANTE  JOMOJHHUTENBHYK)  JIUTEPATYpy U3  CIHCKA, MPEITI0KEHHOIO
MPEIOJaBaTENEM;

— BBIHUIIUTE B TETPaJb OCHOBHBIC KATETOPUM M MEPCOHAIMM MO TEME, HCIOJIb3YA
JICKIIMOHHBIA MaTepuan WU CIOBapH, YTO TOMOXET OBICTpPO TMOBTOPUTH MaTepuan Mpu
MOJATrOTOBKE K 3a4ETYy;

— COCTaBbTE KPATKHii TJIAaH OTBETA MO KaXXJIOMY BOIPOCY, BRIHOCUMOMY Ha 00CYXJEeHUE
Ha J1a00paTOPHOM 3aHSITHH;

— BBIYYHUTE ONPEACICHUS TEPMUHOB, OTHOCSILIUXCS K TEME;
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— MpOIyMaiTe MPUMEPHI ¥ WILTIOCTPAIIUH K OTBETY IO U3Y4aeMOU TEME;

— mojdepuTe LUTAThl YUYCHBIX, OOIIECCTBEHHBIX NesATENIeH, MyOJUIUCTOB, YMECTHBIE C
TOYKH 3pEHHUS 00CYXIaeMOU MPOOIIEMBI;

— IIPOAYMBIBATE BHICKA3bIBAHUS IO TEMaM, MPEAJIOKECHHBIM K JIA0OPATOPHOMY 3aHSITHIO.

PexomeHnamnmu 1o paboTe ¢ JIUTepaTypoi:

— O3HAKOMBTECh C AHHOTAIMSAMH K PEKOMEHJOBAHHOW JHUTEpaType M OMPEICIIUTE
OCHOBHOHM METO]I U3JI0KEHHUSI MaTepHaia TOro WIA HHOTO HCTOYHHKA,;

— COCTaBbTE€ COOCTBCHHBIC AHHOTAIIMM K JPYTMM HCTOYHHKAM HAa KAapTOUYKaxX, 4YTO
TIOMOJKET IPH MOATOTOBKE pedepaToB, TEKCTOB peUeH, MPH MOATOTOBKE K 3a4eTy;

— BBIOGPUTE T€ MCTOYHUKH, KOTOpbIE Hamboyiee MOAXOMAT ISl M3y4eHUS KOHKPETHOM
TEMBI.

12. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT WA

Peanm3zamust yuyeOHOH mTporpaMMbl OOECIIEUMBACTCS JOCTYIIOM KaXIAOTO CTYyJIEHTa K
nH(OPMALIMOHHBIM pecypcaM — 3JEKTPOHHOI OuOIroTeke u ceTeBbIM pecypcam Mutepuert. s
ucnons3oBanuss MKT B ydueOHOM Tpollecce WCIHONIB3YeTCs MPOrpaMMHOE OOecIieueHHe,
MO3BOJIAIONIEE OCYIIECTBIATh MOUCK, XpaHEHHE, CHUCTEeMATH3allMio, aHalu3 M IPE3EHTAIHI0
UHpOpPMALIKH, SKCTIOPT HHPOPMALIUK Ha IU(PPOBBIE HOCUTEIH, OPTaHU3AINIO0 B3aNMOACHCTBUS B
pealibHOI U BUPTYyaIbHOU 00pa3oBaTeNbHOI cpejie.

I/IH[[I/IBI/IZIyaJILHI)IC PE3YJIbTaThl OCBOCHUA AUCHHUIIIMHBI CTYACHTAMH (1)I/IKCI/IpyIOTC$[ B
AIEKTPOHHOU MH(OPMALIMOHHO-00pa30BaTENbLHOM Cpelie YHUBEPCUTETA.

12.1 IlepeyeHb NPOrPaMMHOIO odecnevyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Tlepeyennb nHPOPMALUOHHO-CIIPABOYHBIX CHCTEM
1. Uudpopmannonno-npasosas cuctema «['’APAHT» (http://www.garant.ru)
2. CnipaBounas npaBoBas cuctema «KoncynpranT [nrocy ( http://www.consultant.ru)

12.2 TlepeyeHb cOBpeMeHHBIX MPO(ecCHOHATBHBIX 023 JaAHHBIX

1. TIpodeccuonanpHas 6a3a gaHHbIX «OTKpPBITHIE JaHHBIC MHUHUCTEPCTBA 0OpPa30BaHUS U
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnekTpoHHas oubnmoredHast cucrema Znanium.com( http://znanium.com/)

3. EnunHoe okHO ocTyma kK o0pazoBaTensHbIM pecypcam (http://window.edu.ru

13. MaTepI/laﬂbHO-TeXHl/l‘leCKOC o0ecrneyeHue ANCHUIIJIUHBI

Jis  mpoBedeHHMs — ayTUTOPHBIX  3aHATHM  HEOOXOOUM  CTaHAAPTHBIA  Habop
CHelHMaTU3UPOBAHHON yueOHOM Mebenu U yueOHOro o0opyAoBaHMs, a TaKKe MYJIbTUMEIUITHOE
o0opy/oBaHuE Ul IE€MOHCTPALMK TPEe3eHTalil Ha JeKusax. s nmpoBeaeHus] mpakTHYeCKUX
3aHATUH, a TakKe OpraHu3all CaMOCTOSTENbHOW paboThl  CTYIEHTOB HEOOXOIUM
KOMIIBIOTEPHBIN KJIacc ¢ pabounMHU MeCTaMH, 00eCIedrBaIOIIMMHU BbIX0OJ] B IHTEpHET.

WuauBuyanbHble pe3ysbTaThl OCBOEHUS JUCLUUIUIMHBI CTYACHTaAaMH (UKCUPYIOTCS B
uHpopmanmoHHou cucreme 1 C:YHUBepcUrer.

Peanuzanus y4eOHOW mporpamMMbl 00eCHEUMBAETCS JIOCTYIIOM KaXIOro CTYAEHTa K
MH(OPMaLIMOHHBIM pecypcaM — 3JIEKTPOHHOM OuOIroTeke u ceteBbIM pecypcam Mutepuer. s
ucnonb3oBanus KT B yueOHOM mporiecce He0OXOAMMO HAJIMYKE MPOrPaMMHOTO 0OeCIIeYeHHUs,
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MO3BOJIAIONIETO OCYIIECTBIATh MOUCK UH(OpMauu B ceTu MIHTepHeT, cucTeMaTH3auio, aHaIN3
U TIPE3EHTALUI0 HHPOPMAIIUH, SKCIOPT HHPOpMAUK Ha HU(PPOBBIE HOCUTEIH.

VYueOHas ayIuTopHs 11l IPOBEICHUS YUeOHbIX 3aHATHH.

VYuebHast ayauTopusi JUIA TPOBEACHHUS 3aHATUHA JICKIMOHHOTO THMA, 3aHATUN
CEMHUHAPCKOT0 THIA, TPYNIOBbIX M WHIUBUIYATbHBIX KOHCYJIbTAIlMM, TEKYIIEr0 KOHTPOJS U
IpoMexXyTouHOM arrectanuu (Nel5)

[TomerieHue OCHAIIEHO CHEUUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CPEICTBAMU
00y4eHusl.

OcHoBHOE 000pyIOBaHuE:

ABTOMAaTH3UPOBAaHHOE pabodyee MECTO B cocTaBe (y4yeOHBI MYJIbTUMEIUNHBINA KOMILIEKC
TpuOYyHa, IPOEKTOP, JIa3epHas yKa3zka, MapKepHas Jocka); koioHkn SVEN.

Y4eOHO-HArIAIHbIE TTOCOOUS:

[IpesenTanuu, HaboOp TaOIHIL 10 XUMUU (TIEPUOIUYECKAsI CUCTEMAa XUMUYECKHUX JIEMEHTOB
. Y. Menneneesa, Tabiuiia paCTBOPUMOCTH, SJICKTPOXUMHUECKHUH PsIJl HAMIPSKEHUST METaJUIOB).

YueOHast ayTUTOpHs s IPOBE/ICHNS YUeOHBIX 3aHSATHA.

YyeOHass ayauTopus [Uisi TPOBEACHUS 3aHITHA JIGKIMOHHOTO THUIMA, 3aHATUN
CEeMHMHAPCKOT0 THUIIA, TPYIIOBBIX M WHAMBHIYaTbHBIX KOHCYJIbTAIMHA, TEKYIIEro KOHTPOJIS H
MPOMEKYTOUHOU arTecTaruu (Ne9).

JlaGopaTopust 0011IeH 1 HEOPTAHUUECKOU XUMHUU.

[TomerieHue OCHAIIEHO CIEMUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEICTBAMU
00y4eHwUsI.

OcHoBHOE 000py/IOBaHuE:

Habops! nemoHcTpaninoHHOro 060pyaoBanus: HOyrOyk Lenovo; mpoexTop; 3KpaH.

JlaboparopHoe obopynoBanue: MprOOpP (CKOPOCTh XMMHUECKON peakluu); Npuoop uis
OTIBITOB IO XWMHH; YCTPOUCTBO JUIS TIOCYIBI; BECHI TEXHUUECKHE; HAOOp THUPh; SJIEKTPOIIUTKA
OIIT-1; oukM 3alIUTHBIE; MINATeIb T'MCTOJOTMYECKHH; yHUBepcalibHOe pabouee MecTo;
AIIEKTPOIINTA; OaHd KOMOMHUPOBAHHAS; IITATUB JIA0OPATOPHBIM.

Crenmnanu3upoBaHHas MeOeb:

CTYJIbsl BUHTOBBIE; CTOJIbI JJA0OpaTOpPHBIE; MIKa( BHITSHKHOM; MIKad 1715 IprOOopoB.

YueOHO-HAISIHBIC TIOCOOUS:

[Tpe3enTanmu, Habop TaOIHIl IO XUMUU (TTEPUOANIECKAS CUCTEMA XUMHUYECKHX DJIEMEHTOB
. U. MenneneeBa, Tabinia paCTBOPUMOCTH, SJIEKTPOXUMHUUECKUH sl HAIPSKEHUsT METAJIOB).

[TomerieHue Ju1st caMOCTOSTENbHOM paboThI

YuranpHbIi 3251 371€KTPOHHBIX pecypcoB Ne 1016.

OcHoBHOE 000pyIOBaHUE:!

KommbloTepHass TeXHHKAa C BO3MOXKHOCTBIO TMOJKIIOUEHHS K cetu «lHTepHer»
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMAlMOHHO-00pA30BaTEIbHYIO  CPEny
YHHMBEpPCUTETA: aBTOMAaTU3HpPOBaHHbIE paboune Mecta (KommboTep — 12 miT.).

MyabTUMEANHHBIA TPOEKTOP, MHOTO()YHKIIMOHAJIBHOE YCTPOMCTBO, IPUHTED.

VY4eOHO-HarIAHbIE TOCOOUS:

[Ipe3enTaruu, 31eKTPOHHbBIE JUCKH ¢ y4eOHBIMU M Y4€OHO-METOANYECKUMHU TOCOOUSIMHU.
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