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1 TIEJIM U 3AJTAYM JIMCTIUTIIMHBI

1.1 Heau AMCUMIVIMHBI: W3Y4YCHHE XMMHUYECKUX CHUCTeM U (pyHIAaMmeH-
TaJIbHBIX 3aKOHOB XUMUH C ITO3HUIMN COBPEMEHHOW HayKu. @OpMUpPOBAHUE HABBI-
KOB JKCIIEPUMEHTAIBHBIX HMCCIEIOBAHUN ISl U3YyYEHHUs CBOMICTB BEIIECTB U MX
PEaKIMOHHON CTIOCOOHOCTH.

1.2 3agaum ocBoeHHMSI THCHHUILIMHBI: 3aJ0)KUTHh OCHOBBI JJISI ITOHUMaHUSA
XUMHUYECKHUX MPOIIECCOB MPEBPAIICHHUS BEIIECTB, KOTOPhIE OyAyT CIIOCOOCTBOBATH
MPUHATHIO TPAMOTHBIX, HAYYHO OOOCHOBAHHBIX MPO(PECCHOHATIBLHBIX PEIICHUN B
00JIaCTU CTPOUTENILHOW TEXHOJOTHH, a TaKXKe€ CIIOCOOCTBOBATH BHEIPEHUIO JOC-
THKCHUN XUMHUU TIPU PEIICHUH 3TUX IMPOOIIEM.

— MPUBUTH HABBIKM OCMBICIICHHOTO PEIIEHUS KOHKPETHBIX XUMHYECKHUX 3a-
Jlay, HAyYUTh HAXOJAUTh ONTUMAaJIbHBIC PEIIeHUs MPO(HECCUOHAIBHBIX 33/1a4, B TOM
YHUCJIe C UCTIOIb30BaHMEM 3aKOHOB XUMUH, XUMUUECKUX MTPOIIECCOB U BEILIECTB.

2 MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII
JucruminHa «XyUMHsD OTHOCUTCA K JUCIUIUIMHAM 00s3aTelIbHOW 4YacTu
6moka b.1 yue6Horo rana.

3SHEPEYEHDb IIVTAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 110
JUCHUIIJIMHE
[Iporiecc n3ydeHus] TUCIMUIUTMHBI «XUMHUs» HaAIpaBieH Ha (OPMUPOBAHHE
CHEAYIOINX KOMIETECHIINH:
VYK-1 — Cnoco0OeH ocylecTBISTh MOUCK, KPUTUUECKUN aHAIM3 U CUHTE3
nH(pOpMaIINHU, MPUMEHSITh CHCTEMHBIN MOAXO0/ I PEIICHUS TOCTABICHHBIX 3a/1a4
OIIK-1 — CrnocobeH pemiath 3aauud MpoecCUOHabHON AEATEILHOCTH Ha
OCHOBE HCIOJIb30BaHUSI TEOPETUUECKUX M MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHMUYECKUX HAYK, & TAK)KE MaTeMaTHYECKOI0 amnmapara.

Pe3yabTaTsl 00y4eHHs, XapaKTepU3yIoLme
c¢opMHPOBAHHOCTH KOMIIETEHIIUH
3HATh U aHAJTM3UPOBATH 33]1a4y, BBIACIATE €€ 0a30BbIe COCTABIISIIOIINE

yYMETh HaXOJIUTh U KPUTUYECKH aHAIU3UPOBATH HHPOPMALIUIO, HEOOXOIUMYIO
JUISL pellleHus] MOCTaBJIEHHOW 3aJauM, yMETh I'PaMOTHO, JIOTUYHO, apryMeH-
VK-1 TUPOBAHO (POPMHUPOBATH COOCTBEHHBIE CY)KICHUS U OLEeHKU. OTin4aTh (HakThl
OT MHEHUI, HHTEPIpPETAlNH, OLIEHOK U T.JI. B PACCYKICHUIX JPYTUX y4yacT-
HUKOB J€SITEIbHOCTH.

KoMnerenuus

BJIaJIeTh METOAUKOMN ONPCACIICHUSA U OUCHUBAHUSA ITPAKTUYCCKUX MOCJIEACTBUI
BO3MOXXHBIX pCIJ_ICHI/Iﬁ

OIIK-1 3HaTh OCHOBBI XMMHUH, CBOMCTBA XMMHYECKUX JJIEMEHTOB M X COCAWHCHUMU,
COCTaBJIAIOLIMX OCHOBY CTPOUTEIIbHBIX MAaTEPHAIIOB

YMETh MPUMEHSTH IMOJYYEHHBIE 3HAHUS MO XMUMHUU NPU U3YYEHUH IPYTUX
JUACITUTLIIVH

BJIAJIETh OCHOBHBIMHU 3HAHUSIMH, MIOJYYE€HHBIMHU B JIEKIIMOHHOM KypCe XUMHH,
HEOOXOIUMBIMH IJIsi BBITIOJIHEHUSI TEOPETHUYECKOTO M AKCIIEPUMEHTAIBHOTO
HUCCIICIOBAHUS.




4 OBBEM JUCHUIIVINHBI
OO6mrast TPyAOEMKOCTh JWCIHUIUIMHBI «XUMUS» COCTABISET S5 3a4ETHBIX
€VHUII.
Pacripenenenue Tpy10eMKOCTH TUCUMILIMHBI 10 BUIAM 3aHATUN

Bcero | Cemectpsl
4acoB 1

72 72

Bup yue6HO# paboThI

AyauTOpHbIEe 3aHATHS (BCero)

B Tom uucne:

Jlexuumn

[Ipaktuueckue 3ansatus (113)
JlaGoparopusbie padoThsI (JIP)
CamocrosiTesibHasi padoTa

KypcoBoii mpoekT (pabota)

36 36

36
72

36
72

KontposnbHas pabota

Bun nmpomexxyTouHOM aTTecTaluy — 3K3aMeH 36 36

OO6mr1ast TPyT0EMKOCTb Jac. 180 180
3a4. efl. 5 5

5. COAEP KAHUE JUCHUIIJIMHBI (MOYJIS)
5.1 Conep:kanue pa3jaeioB JUCHMILIMHBI U pacnpeejieHHe TPYyI0eM-
KOCTH IO BUAAM 3aHATHH

No

0 JIab.
/n

3aH.

HanmenoBanue
TEMBI

Bcero,
yac

Copeprxanue pazaena Jleky CPC

1 Crtpoenue Betie- | KBaHTOBO-MeXaHUYECKUE TPENCTABICHUS O CTpOe-

CTBAa W PEaKIH-
OHHasl CII0Cc00-
HOCTb BELLECTB

HUM aToMma. JIBOWCTBEHHas MpHUPOJa JIIEKTPOHA.
AtomHas opOurtanp. KBanTOBBIC umcna. [IpuHIMT
MUHUMaNnbHOM 3Hepruu. IlpaBuno Kieukosckoro.
Hpunuun 3anpera [Maynu. Ipasuno ['ynna. Dnek-
TPOHHBIE KOHPUTYPAITUHATOMOB 1 HOHOB.
[lepnoauueckuii 3aKk0OH U NEepUOAUYECKAsT CUCTEMA
snemeHTOB. Ilepuoauueckre CBONCTBA 3JIEMEHTOB.
Pagmycer atomoB. Oneprust noanzannu. CpoacTBoO K
ANEKTPOHY. IJIEKTPOOTPHIIATEIBHOCT. [leproau-
YeCKOe M3MEHEHNE KHCJIOTHO-OCHOBHBIX M OKHMCIIM- 6
TEJIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BEIIECTB.
Xumndeckasa cBs3b. KoBaneHTHas CBS3b. MeToj
BaJCHTHBIX  cBsi3eil. OOMCHHBI ©  JIOHOP-
HO-aKIENTOPHBIA MEXaHU3M O00pa3oBaHUs KOBa-
JICHTHOW CBsI3U. [ MOpHIu3amus aTOMHBIX 3JICK-
TPOHHBIX OpOWTaNIeH, TeOMETpUYECKas CTPYKTypa
Mosiekyd. MonHas cBs3b. Meraminueckasi CBS3b.
BonoponHas cBsi3b.

CBolicTBa W PEAKIIMOHHAs CIOCOOHOCTH BEIIECTB,
COCTAaBIISIONINX OCHOBY CTPOUTEIHHBIX MAaTEPHAJIOB.

12

24

OCHOBBI
XAMHYECKOM
TEPMOAMHAMHUKH
U KUHETHKH

Xumuyeckass TepMoaArHaMUKa. OCHOBHBIE MOHSTHS
XUMUYECKOH TepMoauHaMuku. [lapameTrpsl co-
crosinus. TepMonuHamudeckne (YHKIHUA: BHYT- 6
PEHHSISL SHEpPTHs, SHTAJBIHSA, SHTPOIUS, H300ap-
HO-U30TEepMUUeCKUi moTeHnuan. llepBoe u BTopoe
HavaJjia TEPMOJAMHAMUKHY.

12

24




OHepreTuka XUMHUYECKUX IpoLeccoB. 3akoH ['ecca
W CIEACTBUS W3 HEro. DHTAIBIHMU OOpa3oBaHUS.
TepMmoxuMuyeckre ypaBHEHHs. YCJIOBUS CaMOIpO-
U3BOJIBHOTO TPOTEKaHUs IPOLECCOB B H30JIHPO-
BaHHBIX U HEU30JIMPOBAHHBIX CUCTEMAX.
Xumngeckass KuHeTHKa. CKOpPOCTh XMMHYECKHX
peakmmid. [lomATHEe 00 aKTHBHBIX MOJIEKYyJaX,
SHEPIUU AKTHBALMHM, AKTUBUPOBAHHOM KOMILIEKCE.
VYpaBHeHue AppeHnyca. 3aBUCHMOCTb CKOPOCTH
peaxkMy OT KOHIEHTPALUU U TeMIepaTypsl. 3aKOH
JeicTByromux Macc. Kunernueckue ypaBHeHuUs 1iis
TOMOTEHHBIX M T'eTepOTreHHBbIX IpolreccoB. IIpaBuno
Bant-T'odpda. Meroasl peryaupoBaHusi CKOPOCTH
peaxiuid. Karanus. Karanmsatopsl u karanutuue-
ckue cucreMbl. Teopun karanuza. KoneGarenbHble
peaKIum.

Xumuueckoe paBHOBeECHE. TepMOAMHAMHYECKOE H
KHHETHYECKOE YCIOBHS COCTOSIHHS PaBHOBECHS.
Koncranta paBHOBecus. BimsHne wn3MeHeHHA
BHEIIHUX YCIIOBHM Ha IOJIOKEHHE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense. da3zoBoe pas-
HOBECHE.

3aKOHOMEPHOCTH XHMMHYECKHX IIPOLECCOB COBpE-
MEHHBIX TE€XHOJIOTUI IMPOHU3BOJCTBA CTPOUTEIBHBIX
MaTepUaIOB.

PactBopsl.
JucniepcHele
CUCTEMBI

OO6ume mpencTaBieHus O pacTBopax. ['mapaTHas
teopusi pactBopoB J[.M. MenneneeBa. CriocoObl
BBIPQ)KEHUSI KOHIIEHTPAllUd PAacTBOPOB: MaccoBasd,
MOJISIpHAs JI0JI, MOJISApHAs, MOJISIbHAs KOHIICH-
Tpanus, MOJSIpHas KOHLEHTPALUs HKBUBAJICHTOB.
BrIpaxkeHne 3aKk0Ha S5KBUBAJIEHTOB 751 pACTBOPOB.
OOmue cBOWCTBAa pacTBOPOB: JIaBJICHWE Iapa pac-
TBOPOB, KHMIIEHHE M KPHUCTaJLIU3al¥s PacTBOPOB.
3axon Paymns. Kpuockonmst, 30ymmrockonmst. Ocmoc,
ocMoTHYecKoe aBieHue. 3akoH Bant-I'odda.
PacTBOpBI 37€KTPOIUTOB. TEOPHs AIEKTPONUTHYE-
cKol mucconuanuu Appenuyca. CTeneHb M KOH-
CTaHTa IUCcOIManuu. Peakiuu B pacTBOpax 3JeK-
TponuToB. MlOHHBIE paBHOBECHS M UX CMEILICHHE.
DNeKTpOIUTHYECKas IHcconMaIysl BoAsl. MoHHOE
MpOM3BEICHHE BOJBL. BOOPOAHBIA IOKa3aTelNb.
Meronsl onpenenenust pH. pH-ungukatopel. I'na-
ponu3 coneit. Conu, TMAPOIU3YIOIUECS 10 aHHOHY,
N0 KaTHOHY, HETHApOIM3ylomuecs conu. M3mene-
nue pH cpenst npu ruaponuse. bydepHsie cucTeMsl.
JlucnepcHble CHCTEMBI, X KJIacCU(HKAIUS, METOJIBI
nonydyeHus. TepmoauHaMHuyecKkass HEYCTOMYUBOCTh
TeTEePOTEeHHBIX TUCTIEPCHBIX cucTeM. [loBepxHOCT-
HBIE SBICHUS U agcopomsa. KommonaHsie pacTBOPHI.
Kunernyeckas u arperaTuBHas yCTOMYMBOCTb KOJI-
nouasbix cucteM. Koarymsamus. CequMeHTanus.
CrpoutenpHble MaTepuaibl KaK HCKYCCTBEHHBIC
JIUCTIEPCHBIE CUCTEMBI.

12

24

OneKkTpoxumMudec
KH€ TPOLECCHI

DNEeKTPOXUMHYECKIE CHUCTEMBI. DIIEKTPOAHBIA TO-
TCHIOHAJI, MCXAaHU3M €ro BO3HUKHOBCHMHI. YpaB-
HeHue HepHcra. DIEKTPOXUMUYECKHN DPsII HAIPS -
YKEHUW MeTaJuIoB. THIIBI 3JIEKTPOIOB.
lanpBannyeckue aneMeHThl. M3MepeHue 35eKTpo-
nBrKyIel cuibl. [lonsgpuzanus u nepeHanpsbKeHue.
XUMHUYECKME HMCTOYHHMKH TOKA: NEPBHYHBIC Tallb-
BaHUYECKUE DJIEMEHTHI, aKKyMYJISITOPbI, TOIUIMBHbIE
9JIEMEHTBHI.

Kopposus merannoB. Bunsl koppo3uu. Mexanusm

12

24




IIEKTPOXUMHYECKOI KOpPpO3HHU. 3allinuTa METaluIOB
oT KopposuH. Dnexrponus. IIporeccel, mpoTekaro-
IIMe TPH DJIIEKTPOJIH3e BOIHBIX PACTBOPOB DJICK-
TposToB. 3akoHbl Dapajes.

5 |Tlomumepst n OneMeHTsl opraHudeckoit xumuu. IloHsaTne o mo-
OJTHTOMEpHI IuMepax U oiauroMepax. OpraHudyeckue U Heopra-
HUYECKHUE TOoNUMepbl. MeToAbI CHHTE3a NOJIUMEPOB:
MOJMMepHU3alus, MOJUKOHACHCAIMs. XHUMHUUECKOe
CTPOEHHUE U CBOMCTBA MOJIUMEPOB. JlecTpyKuus mo- 6 6 12 24
nuMepoB. bromonmMepsr: monMcaxapuabl, IOJH-
H30TIPEHBI, OCIKH.

CrponTenbHble MaTepHanbl HA OCHOBE BBICOKOMO-
JIEKYJISIPHBIX coeuHeHu. [IpruMeHenue noaumepoB
IIPY U3TOTOBJICHUH OETOHOB.

6 Xummdeckass | XuMudeckas MISHTH(UKAINsA BEUIeCTB. AHAINUTH-
uneHTH(UKanUsS |deckuid curHal. OCHOBBI Kaue€CTBEHHOTO M KOJIMYe-
CTBEHHOro aHanu3a. KadecTBeHHBIE peaknMu Ha 6 6
MOHBI. XUMHYecKue, (PU3NKo-XuMHYecKue u (u-
3MYECKHE METObI aHAIN3a W WX HCIIOJIb30BaHUE B
COBPEMEHHBIX CTPOUTEIHHBIX TEXHOIOTHSIX.

12 24

Hroro| 36 36 72 144

HpaKTI/ILIeCKa}I IIOATrOTOBKA IIpHM OCBOCHHH AWCHUIIIIMHBI y‘le6HBIM Ij1a-
HOM HC IIPCAYCMOTPCHA.

5.2 IlepeuyeHb J1aOOPATOPHBIX PadoT

OcCHOBHBIE K1aCChl HEOPTAHUYECKUX COCTUHEHUN

Omnpenenenre TEMmIOBBIX IPHEKTOB XUMUUYECKUX PEaKIIUN

CKOpOCTh XUMHUECKUX PEAKIIUNA U XUMUYECKOE PABHOBECUE

OO6mure cBolcTBa pacCTBOPOB U PAaBHOBECHUSI B BOJHBIX PACTBOpAX 3JIEKTPO-
JIUTOB

['eTeporeHHbIe TUCTIEPCHBIE CUCTEMBI

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

DIIEKTPOXUMHUYECKUE MPOLECCHI

CBoiiCTBa OpraHMYECKUX BEUIECTB U BBICOKOMOJEKYISIPHBIX COEAMHEHUI
(ToMMepoB)

KauecTBeHHBIN U KOJIMYECTBEHHBIA XUMUYECKUI aHATTU3

6 IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
He npenycMOoTpeHO yueOHBIM IIaHOM.

7/ OHEHOYHBIE MATEPUAJIBI JJIAA ITPOBEAEHUSA ITPOMEXKY -
TOYHOM ATTECTAIIUU OBYYAIOIUXCS IO JUCHUTIIUMHE
7.1 Onncanue nokasareJieil U KpUTEpHeB OLIEHUBAHUSI KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANAX UX (OPpMUPOBAHHSA, ONIUCAHHE LKA OLCHUBAHUA
7.1.1 JTan TeKylero KOHTPoJIs
Pe3ynbpraThl TEKyLIEro KOHTPOJS 3HAHUM M MEXCECCUOHHOW aTTeCTaluu
OLICHMBAIOTCH I10 CIEAYIOLIEN CUCTEME:!
«aTTECTOBAHY;
«HE aTTECTOBAH.




Komme- | Pesyabrarsl o6yuenus, xapakTepusyioniue Kpurepuu ATTeCToBaN He
TEHIUA c(hOpMHPOBAHHOCTE KOMIIETEHIIHH OLICHUBAHUA aTTeCcTOBaH
3HATh U AaHAJIU3UPOBATH 33/1a4y, BbI- AxruBHas pabotaHa | Brimosnnenue pador B | HeBeimonHenue
JETSTh €€ 0a30BbIE COCTABIIAIONINE 1ab0paTOPHBIX 3aHsA- | CPOK, IPEITyCMOTPEH- | paboT B CPOK,
TUSIX, BBIIIOJTHEHNE HBII B pabouux mpo- HpeaycMoT-
HHIUBHyaJIbHBIX rpamMMax PEHHBIN B pa-
3aJJaHHl, TECTOBBIX 604ux mpo-
3aJJaHuM rpaMMax
YMETh HAXOIWUTh U KPUTHYECKHU aHa- |AxTuBHas paboraHa | BrimonHenue pabor B | HeblnonHeHune
JM3UPOBaTh HH(POPMAILHIO, He00X0-  |7a0opaTOpHBIX 3aHs- | CPOK, IPEIyCMOTPEH- | paboT B CPOK,
JUMYIO sl pEIEHNs OCTABICHHON | THAX, BBINOJIHEHHE HBIH B pabo4nx mpo- HpeaycMOT-
3a[la4, yMeTb TPAMOTHO, JJOTHYHO, HHIUBHyaJIbHBIX rpamMMax PEHHBIN B pa-
VK-1  |aprymenTtupoBano ¢GopMupoOBaTh CO0- |3aJaHHi, TECTOBBIX 60uux mpo-
CTBEHHBIE CYXICHHA U oueHKH. OT-  [3amammit rpamMMax
n4ath (akThl OT MHEHUH, HHTEpIIpe-
TalyH, OLCHOK U T.J. B PACCYXKIEHHIX
JPYTUX YYaCTHUKOB JIESITEIbHOCTH.
AxTuBHas pabotaHa | Brmonnenue pabor B | HeBeimomHenue
BIIGZICTH MCTOHKOH OPSIICIICHNS H 11a00paTOPHBIX 3aHS- CPOK, TPEZyCMOTPEH- paboT B CpOK,
OICHMBAHNSA NPAKTHUCCKAX TOCIE- TUSX, BBIIIOJTHEHNE HBII1 B pabouux mpo- npelycMOoT-
CTBHH BO3MOMHBIX pemICHTH HHJMBHIyabHBIX rpamMMax PEHHBIH B pa-
3aJJaHUi, TECTOBBIX 604nx mpo-
3afaHui rpamMMax
OIIK-1 3HaTh OCHOBHBIC 3aKOHBI M TOHATHUsI|AKTHBHas pabotaHa | BrimonHenue pabor B | HebinonHeHue
XMMHH, CBOMCTBAa OCHOBHBIX KJIACCOB|1a00OpaTOpPHBIX 3aHA- | CPOK, IPEIYCMOTPEH- | paboT B CPOK,
HEOPraHUYECKUX U OPraHUYECKHX CO-|THAX, BBIIOIHEHHE HBIH B pabo4nx mpo- HOpeaycMOT-
€IMHEHHUH, JJIEKTPOHHBIE CTPYKTYPBbI| HHANBUIYaIbHBIX rpamMMax PEHHBIN B pa-
aTOMOB M Ha UX OCHOBE 3aKOHOMEp-|3alaHHi, TECTOBBIX 60uux mpo-
HOCTU U3MEHEHHsS CBOICTB 3JEMEHTOB|3alaHUiI rpamMMax
U COeAMHEHMH, ocobeHHoCcTH 00Opa3o-
BaHUSI XUMHYECKOW CBSI3M B BEIECT-
BaxX, OCHOBBI XHMHYECKOH TepMOIu-
HAMHUKH WM KHHETHKH, OCHOBBI 3JIEK-
TPOXMMHUYECKHUX IIPOILIECCOB, MaTeMa-
TH4YecKoe O(GOpPMIICHHE OCHOBHBIX 3a-
KOHOB XUMMWU;
yMeTh IPUMEHATh XUMHUECKHUE 3aKOHBI| AKTHBHAs paboTta Ha | BrimonneHnune pabot B | HeBbimomHeHue
JUISL PeIIeHHs MPaKTHYECKUX 3alad,|1abopaTopHBIX 3aHS- | CPOK, IPEayCMOTpeH- | paboT B CPOK,
TIPUMEHSATH IPHOOPETEHHBIE 3HAHUS M3|THAX, BHITIOIHEHNE HBIH B pabo4nx mpo- HOpeaycMoT-
Pa3IMYHBIX Pa3/eNoB XUMHUH Ul MPO-| MHIAUBHYaIbHBIX rpamMmMax PEHHBIN B pa-
BEJEHUS XHMHUYECKHX MPOLECCOB H|3aJaHUll, TECTOBBIX 60uux 1mpo-
CHUHTE3a XUMMYECKHX NPOAYKTOB ISl |3aJaHUi rpamMMax
3JIEKTPOHHOM NIPOMBIIIUIEHHOCTH;
BJAJETh HAaBBIKAMH IPAaKTHUECKOTo| AKTHBHas pabotaHa | BrimonHenue pabor B | HeBblnosmHeHune
NIPUMEHEHMsI 3aKOHOB XMMHUHM JUISl pe-[1a0bopaTopHBIX 3aHS- | CPOK, IPEayCMOTpeH- | paboT B CPOK,
IICHUS MPAKTUYECKUX 33734 NpPU KOH-|THAX, BBIIOIHEHHE HBIH B pabodunx mpo- MpeTycMOT-
CTPYMPOBaHUU Paano3JIeKTPOHHBIX| HHANBHUTy aTbHBIX rpamMMax PEHHBIH B pa-
CpPEICTB; METOJaMM pacdeTa Iiapa-|3aJaHuil, TECTOBBIX 604nx 1mpo-
METPOB XHMHYECKHX IIPOIIECCOB U |3aaHUI rpaMMax

TEXHOJIOTUH IMPpOU3BOACTBA
DJICKTPOHHBIX CPCJICTB..

paawuo-

7.1.2 ITan npoMeKyTO4YHOT0 KOHTPOJISI 3HAHUIA

Pe3ynbTaThl MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM OlleHHBatoTCs B 1 ceMectpe
110 CHCTEME:

«OTIUYHOY;

«XOPOLIOY;

«YAOBJIETBOPUTEIBHOY;

«HEYAOBIETBOPUTEITHHO.




Komme- PesyabTarsl 00y4enus, xapak- | Kpurepun
Termust Tepusywimue chopMUpPOBaH- | ONEHUBAH | OTJIHMYHO Xopowo YaoBi. Heynosa.
HOCTH KOMIEeTeHIHH ust
3HATh ¥ aHAJIM3UPOBATH 33714y, Tecr Boimonne | Brimonnenue | Brimonnenue B tecte
BBIZIEIIATH €€ 0a30BbIE COCTaB- Hue tecta| Tecta Ha 80- | Tecra Ha 70- | menee 70%
JIAIOLIUE Ha 90- 90% 80% MPaBHJIb-
100% HBIX OTBE-
TOB
YMETh HAXOJIUTh U KPUTHUYECKU Pemienue  |3amaum [Iponemonctp | [Ipogemonctp | 3amauu He
aHATM3UPOBATh HHPOPMAIIHUIO, CTaHJApTH |peuleHbl B| HpOBaH Bep- | HPOBaH Bep- pelieHsl
HEOOXOIUMYIO IJISl peIIeHUs 1M0- | BIX TTOJTHOM HBIH XOX pe- | HBIi X0x pe-
CTaBIICHHOM 3a/a4n, yMeTb Tpa-  |TpakTHiec |oObeme M| IMIeHHs Beex, IIEHUS B
MOTHO, JIOTHYHO, apTYMEHTHPO-  |KUX 3a7ad |MOJTydeHs! | HO He TOIy4eH| OONBIINHCTBE
BaHO (popMHPOBATH COOCTBEHHBIE BEpHBIC BEPHBIA OTBET 3amad
VK- |CYneHus u oueHKH. OTianyath OTBETHI BO BCEX 3aj1a-
(hakTBI OT MHEHHUH, HHTEPIIPETA- gax
IIUH, OLIEHOK | T.J. B paccyxje-
HUSX IPYTUX YYACTHUKOB JIEsI-
TEJBHOCTH.
Pemenne |3amaun IIponemonctp | IIponemonctp | 3amaum He
NPUKIAA- |peuieHsl B| MpOBaH Bep- | HpPOBaH Bep- peIICHBI
. HBIX 33J1a4 | TIOJTHOM HBIH XOX pe- | HBIi X0x pe-
BJIaJICTh METOIUKOH OTpeIeTICHHS
U OICHMBAHEA TPAKTHYECKHX TO- B KOH- oObeMe M| IIeHUs BCeX, IIEHUS B
(e ICTEHi BOSMOKHEIX pemeHii KPETHOH | OJTyHEHEI | HO HE MOyHeH OOJIBITUHCTBE
TpeaAMeT- |BEpHEIC BEPHBI OTBET 3amad
HO¥1 00- OTBETHI BO BCEX 3aj1a-
JacTu gax
OIIK-1 |3HaTh OCHOBHBIC 3aKOHBI U MOHS-| Tect Bemomne | Bemonaenune | BremonHnenne B Tecte
THA XUMHH, CBOHCTBA OCHOBHBIX| aue tecta| tecta Ha 80- | Tecra Ha 70- | menee 70%
KJIACCOB HEOPraHUYECKHUX M Opra- Ha 90- 90% 80% MPaBHUIIb-
HUYECKUX  COCJAMHCHUH,  DJIeK- 100% HBIX OTBE-
TPOHHBIE CTPYKTYphl aTOMOB M Ha TOB
WX OCHOBE 3aKOHOMEPHOCTH WU3-
MEHEHHS CBOHCTB D3JICMEHTOB H
coenuHeHUl, ocoOeHHOCTH O00pa-
30BaHUS XMMHYECKOH CBSI3W B Be-
meCTBaX, OCHOBBI XHMHYECKOM
TEPMOJVHAMHUKHA W KHHETHKH, OC-
HOBBI DJIEKTPOXUMHUYECKHAX TIPO-
[[ECCOB, MaTeMaTudeckoe odopm-
JICHWE OCHOBHBIX 3aKOHOB XHUMHH;
yMeTb TPUMEHATh xumuueckue|Pemenue |3amaun Iponemonctp | IIponemoncTp | 3anauu He
3aKOHBI JUIsl pElleHUs] NpaKkTUye-|cTaHIapTH |pelleHbl B| WUpoOBaH Bep- | HpOBaH Bep- pelIeHsbl
CKHX 3ajad, IPUMEHATh MPHUoOpe-|bIx TOJIHOM HBIA XOJ pe- | HbIH X01 pe-
TEHHbIC 3HAHWS W3 PANTMYHBIX|TpaKTHUEC |[0ObeMe W | IIEeHUs BCeX, IICHUS B
paszeNnoB XUMHHU JJI TPOBEIEHUS| KUX 3a/1a4 | MOydYeHbl | HO He TIoTy4deH | OOMbIIMHCTBE
XUMHUYECKHUX MPOIECCOB U CHHTE3a BEpHbIE BEpHBIN OTBET 3a/1a4
XUMHUYECKUX  MPOAYKTOB  JUIS OTBETHI BO BCEX 3aJ1a-
9JIEKTPOHHON MPOMBIIIJIEHHOCTH; qyax
BIIa/IETh HABBIKAMU MpakTudeckoro| Pemenne |3amaun IMponemonctp | [Ipogemonctp | 3amauum He
MPUMEHEHUS 3aKOHOB XUMUH JUISI|TIPUKIAJ]- |pemieHsl B| WpoBaH Bep- | HpOBaH Bep- pereHbl
pelIeHUs IPaKTUUEeCKUX 3a/1a4 NpHU|HbIX 3a7a4 | OJTHOM HBIM X0 pe- | HbIi X0x pe-
KOHCTPYUPOBaHUU paarosIeK-| B KOH- oObeMe M| IIeHus BceX, LICHUS B
TPOHHBIX  CPEJICTB;  METOJAMH|KPETHOH  |IOJyYeHBI | HO HE MOyYeH| OONBIIMHCTBE
pacuera napameTpoB XMMHYECKUX|NpEeAMET- |BepHbIe BEpHBIN OTBET 3a/1a4
MPOIIECCOB ISl TEXHOJOTHU MpO- |HOM 00- OTBETHI BO BCEX 3aj1a-
W3BOJICTBA PaauodIEKTPOHHBIX | IaCTH yax
CPEICTB..

7.2 TlpumepHblii nepevYeHb OLEHOYHBIX CPeICTB (TUNOBbIE KOHTPOJb-
Hble¢ 3aJaHMs WJIM HMHble MaTepuaJbl, He0OOXO0AMMBbIe IJs1 OLEHKH 3HAHMN,
YMEHU, HABbIKOB U (MJIN) ONbITA JeATeILHOCTH)



7.2.1 IlpumepHblii NepeyeHb 3aJaHU I MOATOTOBKH K TECTUPOBAHUIO

1. ITony4yenue aneTaTHOTO IIETKa U3 IEJITI0I03b6I BO3MOXKHO Oyiaroapsi Ha-
JINYUIO B HEH ...

O osnokcugHblX pparMmeHTOB O THAPOKCHIBHBIX TPy

O  METWIEHOBBIX rpynn O mHMKINYeCKUux PparMeHTOB

2. O6beM pacTBOpa XJIOpuJa KajbIUsl C MOJSIpHOW KoHueHTpauuen 0,1
MOJIb/JI, HEOOXOAUMBIN AJi1 OCaXJeHus KapOoHaT-MoHOB u3 200 Mi pactBopa
kapOoHaTa Kajiusg C MOJApHOW KoHueHTpamuwed 0,15 Moaw/n, paBeH

__ MAJUIMJIUTpAaM.
O 200 O 100
O 150 O 300
3. KI/ICHBIG coJin O6p33YIOTC5I B pCaKIUAX, CXCMbI KOTOPBIX UMCIOT BUJ .
0 Zn(OH), + HCI 0 KOH + H,S0,

o CaCO3+ H,0 + CO, o 2KOH + H,SO,

4. B COOTBETCTBUH C TEPMOXUMHUICCKUM YPaBHCHUEM

FeO(1g) + H, (r) = Fe(1g) + HoO(1), A H® = 23k /]x

U1 mosrydeHus 560 1 kene3a HeoOX0aMMO 3aTpaTUTh K/ Tera.

0O 23 O 230

O 560 O 115

5. [Ipu HarpeBanuu OEJIKOB B BOAHBIX PACTBOpPaX KUCJIOT U MIEI0YCH
MIPOMCXONT HX ...

O BblCaIMBaHUE O okucneHue

O koHzaeHcamus O rugponus

6. {51 kauecTBeHHOTO OOHAPYX)EHUS KapOOHAT-MO HAa UCTIONB3YETCS PACTB! P
O cpenneut conu O CWIBHOIO OCHOBAHUS

O opraHMyeckoro MHIMKAaTOpa O  CHJIBHOW KUCJIOTBI

7. Ha BHENIHEM 3HEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00pa3yroiero

BBICIIINE THAPOKCH cocTaBa HOO3 - COnepKUTCA___ 3IEKTPOHOB.
O 6 O 7

O 5 O 4

8. [Ipu paboTe raqbBaHMYECKOTO JIEMEHTA, COCTOSIIEIO U3 CEPEOPSHOTO U
MEIIHOTO 3JEKTpOoAOB, mnorpykeHHbix B 0,01M pacTBoppl HMX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu®*/Cu)= 0,34 B), Ha KaToIe MPOTEKAET PEaKII,
YpaBHEHHUE KOTOPOU UMEET BUJI...

O Cu®"+2&=Cu° O Ag°-&=Ag+

O Ag'+é&=Ag° O Cu®-2& =Cu’+

9. PeaKHHGﬁ IMOJIMMCPHU3AlMU MOXXHO ITOJYYHUTh BECIICCTBO, HA3BAHUEC KOTO-
poro

O nepnoH O anTpoH

O HailsloH O Tednon

10. CBeuenune aToMOB, MOJEKYJ WM JPYTUX YACTHUI], BOZHHUKAIOLIEE MpPHU
AJIEKTPOHHBIX MIEepeX0ax 13 BO30YKIEHHOTO COCTOSIHHS B OCHOBHOE, HAa3bIBACTCHL. .

O »smuccuen O penakcanueit

O mroMUHecCUEHIUeH O  ¢dotomerpueit

11. Atomsl yriepona B monekyne C,H, Haxonarcs B COCTOSIHUM____ - THO-



pUIU3ALIH

0O sp’ O sp

O sp o sp

12. JInst cMetnieHnst paBHOBECHS B CHCTEME

H(r) + S(18)=H,S(r), AH® = -21x /]

B CTOPOHY 00pa30oBaHUs CEPOBOIOPO1a HEOOXOIUMO ..

O IOHU3UTH JaBJICHHUE O NOBBICUTH JaBJICHHE

O  BBeCTH KaTaju3aTtop O  TOHU3UTH TEMIEPATYPY

13. B xauecTBe HU3KOMOJICKYJISIPHOTO BEILIECTBA B PEAKIIUSAX TTOJIMKOHICH -
calliuy vare Bcero oopasyercs ..

O H,S O H,O
0O CO, O NaCl
14. BemiecTB0o, M3MEHSIOIIEE CBOIO OKPACKy B 3aBUCHUMOCTH OT pH cpembl
Ha3bIBACTCH ...
O kpacurenem O  snekrposuTom
O peareHTOM O uHIUKATOPOM
15. JIns nmpurotosnienus 2 1 0,1 M pactBopa NaOH tpebyercs 1
TUAPOKCU]IA HATPHUS
O 40 O 4
O 16 O 8

16. [li1s moBBIIIEHUS TEMIIEpaTyphl KUIeHus pactBopa Ha 1,04°C
(Enzo = 0,52rpaa.kr/mosib) He0OX0AUMO, YTOOBI KOHIIEHTPALIUS

PAcTBOPEHHOI'O B HEM HE3JIEKTPOJIUTA COCTABIISIIA MOJIB/KT.
0o 2 O 0.2
O 01 01

17. KoappunueHT nepea MoieKyioi BOCCTAHOBUTENS B yPAaBHEHUU PEAKIIMU

KQCI'207 + NaNOg + HZSO4 = Crg(SO4)3 + N&NOg + KzSO4 + HZO paBCH

O 3 0o 2

O 1 O 4

18. TIponykTamu, BBLACTSIOIIMMUCS HAa MHEPTHBIX AJEKTPOAAX IMPH 3JIEK-
TPOJIM3€ BOJHOTO pacTBOpa CyjbdaTa HATPUS, SIBISIOTCS ...

O NauO, O Nawu SO,

O H2 nu Oz O Hz uS
19. Ilpu momo1u J1akMyca MOKHO Pa3INIUTh PACTBOPHI COJIEH
O FeCl,u AIBr3 O Na, SO, wu NaCl
O NaCl u Na,SO3; O KySO,u CaBr,

20. Ecniu yBenmuuuth gaBienne B 10 pas, To CKOPOCTh MPSMOMN PEaKIUH
H; (r) + Br, (r) = 2HBr(r), npu ycioBuu €€ 3J1eMEeHTapHOCTH, YBEJIMUHUTCS B

__pas.
05 020 O 50 O 100

7.2.2 TlpuMepHbIii NepeyeHb 3a1aHN IS pellleHUs CTAaHIAPTHBIX 33124
Tema 1. OcHOBHBIE CTEXMOMETPHUYECKHE 3aKOHbI

U pacyersl 10 YPABHEHUAM peaKuuil

3agaya. BzanMmoneincTerue alnrOMUHUS C paCTBOPOM COJITHOM KHCJIOTHI IIPO-



TEKaeT MO CIEAYIOIIEH peaKkuu:

B peaknum ywgactByroT 2,7 Kr amomuHusa. PaccumtaiiTe 00beM BOI0pOa,
BBIJICJIMBILIETOCS B XOJI€ PEAKLINH, IPOTEKAOIIEN TP HOPMAJIBHBIX YCIOBHUSIX, a TaK
xe mpu temrepatype 28 °C u gasienunn 102 xIla; aGCOMOTHYIO MIIOTHOCTH BOJIO-
polla M IUIOTHOCTh BOJOPOAA MO BO3IyXy; Maccy 0OOpa3oBaBLIErocs XJIOpUAA
QIIOMHUHUS ¥ MAaCCOBYIO JOJII0 AJIFOMUHMS B HEM.

Pemenue. Peakuus nmpoTeKkaeT no ypaBHEHHUIO

2Al + 6HCI — 2AICI; + 3H, 1.

B Buae TaGnuibl npeacTaBUM MOJIIPHBIE MAacChl, KOJMYECTBO MOJIb U COOT-
BETCTBYIOIIME UM MACChl YYaCTBYIOIIMX B PEAKIIMH BEHIECTB.

Al AlCl, H,
M, v/mone | 27 | 27 +3-35,5=133,5 | 2
v, MOJIb 2 2 3
m=Mwv, T |54 | 267 6

UtoObl HalTH 00BEM BOAOPO/IA, BBIACIHUBIIETOCS B PEAKIMH MPU HOPMAJIb-
HBIX YCIIOBUSAX, COCTABUM IPOIMOPIIHIO:
54 r Al Beiaensitot u3 kucaoTsl (22,4-3) 1 Bogopo/a (1o ypaBHEHUIO PEaKITUH )
2700 r Al BbiIensatoT u3 KHCIoTh V, 11 Bogopoaa (110 yCIIOBHUIO 3a1a4H );
V, = 2700-22.4-3 _ 3360 1.
54
JIist ycioBuM, OTIWYHBIX OT HOPMAJbHBIX, 00BEM raza paccuuMTaeM IO
ypaBHeHwuto (1.4):
v, _V-R-T _ 3360-8,31- (273 +28) _ 367841,
P 22,4-102
wi 1o popmyite (1.3):
v Po-Vo:'T 101-3360- (273+28)
X p 273-102
AOCOIOTHYIO IIIOTHOCTh BOJIOPO/Ia paccunTtaem 1o gpopmyie (1.6):

M, :L:O,Ogr/ﬂ.

PH2T TV 224
OTHOCHUTENBHYIO TIJIOTHOCTH BOAOPO/Ia MO BO3AYXY paccuuTaeMm mo Gopmysie
(1.8):

D030 _ M(HZ) :l:
(H2) Moy 29

Maccy o0pa3oBaBIIerocsi B peakiiuy XJ0opua skejie3a pacCYuTaeM 1o ypas-
HEHUIO PEaKIIMH, COCTABUB MPOIOPIIUIO:

=3678,4 1.

0,07.

2700r Al oOpasyror mA|C|3

54r Al o0Opasyror 267 r AICl;;
_ 2700-267 —13350r.

Maicl,” 24—



Maccogyto nodto xene3a B AlCl; paccuntaem, HCX0/11 COOTBETCTBEHHO M3
aTOMHBIX U MOJIIPHBIX MacC aTOMOB U MOJIEKYI:

133,5 r AlICI; cocrasistror 100 %

27r Al COCTaBIIIOT X %;
X= 27100 =20,22 %.
133,5

Tema 2. Knaccbl HeOpraHm4ecKux coeJuHeHuit

3amauya 1. Kakuve u3 nepeurcieHHbIX HUKE BEIIECTB SBISIOTCS OKCUIAMMU:

H,COs3, BeO, K,0, SO,, Mg(NOs),? Ykaxure ux cBoMcTBa (OCHOBHEIC, KU-
CIIOTHBIE, am$oTepHble). Hanuiure ypaBHEHUS peakiui, J0Ka3bIBAIOIINX Xapak-
TEp OKCHJIOB.

Pemienne. B Hamiem npumepe KUCIOTHBIM OKCHUIOM siBIsieTcsl okcuz SO..
[Ipu B3auMOJEHCTBUU C BOJOW OH 00pa3yeT CEpHHUCTYIO KUCIoTy H)S803, ¢ OCHO-
BAHUSIMU U OCHOBHBIMH OKCHUJAMHU — €€ COJIU:

SO, + H,0O - H2S03;

SO, + 2LIOH — L|2S03 + H,0,

SO, + Na,O — NayS0;.

Oxkcupn K,O mposiBisieT OCHOBHBIE CBOMCTBA, pacTBOPSIETCSA B BOJie ¢ oOpa-
30BaHUEM OCHOBaHMS. B3anMoIeMCTBYET ¢ KUCIOTAMU U KUCITOTHBIMU OKCUJIAMHU C
o0pa30BaHUEM COJIEH B COOTBETCTBUHU CO CJICIYIONTUMU PEAKIIUSIMHU:

K20 + H,O — 2KOH,

K20 + 2HClI — 2K(Cl + H,0,

K20 + C02 — K2C03.

BeO — amdortepHsiii oKcuA, HEpaCTBOPUMBIA B BoJe. EMy cooTBeTCTByeT
TUAPOKCU/I, TPOSABIISIONINI KUCTOTHBIE CBOMCTBA (H,Be(0, — KUCI0TA) U OCHOBHBIE
cBolictBa (Be(OH), — ocHoBaHue). AMGpOTEpHbIE OKCHUJIIBI B3aUMOJICUCTBYIOT C
KHCJIOTaMH U IIEJ0YaMM, a TAaKKe€ C KUCIOTHBIMA M OCHOBHBIMHU OKCHJIAMU C 00-
Pa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H,0;

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K,O0 — K,BeO..

3agaua 2. CocraBbT€ YpaBHEHUs PEAKLUUW IMOJYYEHHUS BCEX BO3MOXKHBIX
CoJIel MpU B3aMMOJICHCTBUM THUIPOKCHIA Oapusi U CEpHUCTOM KUCIOThL. HazoBute
MOJTYYEHHBIE COJIH.

Pemienue.

Ba(OH), + H,SO3; — 2H,0 + BaSO; - cynbbur Gapusi.

[Tpu HemocTaTOYHOM J1J11 0Opa30BaHUS CPEAHEN COJIM KOJIMYECTBE OCHOBA-
HUS TTOJTy4aeTCsl KUCJIasl COJIb:

Ba(OH), + 2 H,SO3— 2H,0 + Ba(HSO3), — ruapocynbpur dapusi.

J11st mpeBpareHust KUCIOW COM B CPETHIOI HEOOX0IUMO JOOABUTH OCHO-
BaHHUE:

Ba(HC03)2 + Ba(OI‘I)z — ZBCICO;g + 2H20

[Tpu HEmOCTATOYHOM 151 0Opa30BAHUS CPEIHEH COJTH KOJMYECTBE KUCIOTHI
MOJTy4aeTCsl OCHOBHAS! COJIb:



2Ba(OH), + H,SO; —2H,0 + (BaOH),SO; — ruapokcocynbhut Oapusl.

Heo0xomuMo MOMHHTB, UTO MPaBUIBHOCTh COCTABICHUA XUMHUUYECKOH (op-
MYJIbI IPOBEPSETCA [0 PABEHCTBY BAJIGHTHOCTH (CTEIEHU OKHUCIIEHUS) OCHOBHOTO U
KHCJIOTHOTO OCTaTKOB. BaJE€HTHOCTh OCHOBHOI'O OCTaTKa OMPENEIACTCS YUCIOM
3amMeujeHHbIX 2UOPOKCOZPYnn B MOJIEKYJIE OCHOBAaHUS Ha KHCIIOTHBIM OCTaTOK; Ba-
JIEHTHOCTh (CTENEHb OKUCIEHUS) KUCIOTHOTO OCTaTKa — YUCAOM 3AMEUjeHHbIX
amomos BOAOPO/a B MOJIEKYJI€ KUCIOThI HA OCHOBHOM OCTaTOK.

3apauya 3. [IpuBenuTe ypaBHEHHE PEAKLUMHU IMOJIYUYEHUS THAPOKCHIA aJlkO-
MuHudg. Onpenenute ero cpoiictBa (nmpuponay). Hanummure ypaBHEHMS peaklHid,
JTIOKa3bIBAIOIINE HX.

Pemienne. ['mIpokcua amtOMUHUS HEJb3sl MOJYYUTh HEMOCPEICTBEHHBIM
B3aMMOJICHCTBUEM OKCHJA AIFOMUHUS C BOAOW, T.K. OKCHUJ HE PACTBOPUM B BOJE,
IIO3TOMY €0 MOKHO IOJIYUHTh CJICTYIOIIUM ITyTEM:

Al(NOs3); + 3NaOH — Al(OH); + 3NaNOs;.

[lunpoxcun amomuHus o6ianaer aMm(pOTEPHBIMU CBOMCTBAMU, T.€. JIBOWCT-
BEHHOW IPUPOAOW, CJIENOBATEIBHO, MOXKET B3aUMOJEHCTBOBATH KaK C KHUCIOT-
HBIMU, TaK U C OCHOBHBIMHU OKCHJIAMH, TUPOKCHIAMH.

Peakuuu, moaTBEpKAAIOIINE KUCIOTHBIE CBOMCTBA TUAPOKCHUIA:

2A1(OH)3 (HAIO;) + BaO — Ba(AlO,),+ 3H,O0.

Peakiuun, moaTBepk1arone OCHOBHBIE CBOMCTBA TMAPOKCUIA!

2141(0]‘[)3 + 3H,CO; — Alz(COg)g + 6H,0,;

ZAZ(OI‘]):; + 3803 - AIZ(SO4)3 + 6H20

Tema 3. DHepreruka M HANPABJICHHOCTb XHMHYECKHX IPOLECCOB

3ananme 1. PaccuuTaiite TerioBoi 3(hPeKT XMMUYECKON peakuuu, mpoTe-
KAIOIIeH B CTAaHJAPTHBIX H300apHO-U30TEPMUUYECKUX YCIOBUSX, [0 YPAaBHEHUIO:

CH4(Z) + COQ(Z) — ZCO(Z) + ZHQ(Z), €cim

AHPCH, = —74,8 xJbx/monb;  AH'CO, = —394,0 xJlx/Monb;
AHCO =-110,5 kJ[/MOJIB; A:H°H, = 0 x]JT5/MOJIb.

VYkaxxure, Kakas 3TO peaklMs 3K30- WIH dHAoTepMuyeckas. Kakoe konuue-
CTBO TEIIOTHI OyieT 3aTpayeHo Ha noxydeHue 30 kr Bogopoaa?

Pemrenne. TertoBoii s3bdext xummdeckoil peakiun AH’, mpoTekarolieii B
CTaHJAPTHBIX M300apHO-U30TEPMHUYECKUX YCIOBHUSIX, PACCUUTAEM, IOJIb3YSICh
cienacTeueM 3akoHa I'ecca (3.1):

AHO: 2 V'AfHonpoo.peaK -2 V'AfHoucx. 6-61

AHO: (2'AfHOCO(3) + 2'AfHOH2(2)) - (AfHOCH4(2) + AfHOCOZ(e)).

AH’=2- (—110,5)+2- 0 — (- 74,8 —394,0) = 247,8 kJIx.

Tax kak AH®> 0, To IIporiece sHoomepmuyeckul.

W3 ypaBHEHUS peakIuu CISAYET, YTO JUIS MOTydeHus 2 Mojei (vi) w4 T (M
= v - M) Bogopoaa tpeOyercs 3arpatuth 247,8 kJ[> Ternotel. Ecnu B pe3ynpraTe
mpoiiecca oOpa3yeTcsi HHOE KOJMYECTBO BemiecTBa (V;), TO TEIUIOTY PaCCUMTHI-
Baem 1o hopmyre AH= v -AH°/ v,

v2 = m/M, v, = 30:10%2 = 15-10° moei,

AH = 15-10° - 247,8/2 = 1,8585-10° Ik
3apaua 2. Bo3MOXHO T  CaMOIIPOHW3BOIHLHOE B3aMMOICHCTBHE KapOOHATa



KaJIbLIUS U OKCUJA KPEMHHUS, MPOTEKAIoIee 0 YPABHEHHUIO
CaCOg(Kp)+ SiOg(Kp) — CaSi03(Kp) + COZ(e)

B CTaHJAPTHBIX N300apHO-U30TEPMUUYECKUX YCITOBUSIX?

Pemenne. Kpureprem camMonpou3BOJIBHOTO MPOTEKAaHUs IpOLEcca B 3a-
KPBITOW CUCTEME B M300apHO-U30TEPMUUYECKUX YCIOBHSX SIBIIAECTCS yOBUIb HEP-
run ['u66ca. Paccumraem wmsmenenme sueprun 1'm66ca AG® B xome gaHHOI
peaKIuu, BOCIIOIb30BaBIIHCH ypaBHeHneM AG’ = AH — T-AS’.Bemnunny nsme-
HEHUS SHTAIBIIUHU PEAKIIMU PACCUUTAEM IO YPaBHEHUIO:

AH’=(AH® CO,() + AH® CaSiOsp) — (MH® SiOspy) + AH® Ca-
COs(sp))-

OHTanbuu OOpa30BaHMSI BCEX YYACTHUKOB PEAKIMH OepeM U3 TaOJIHIIbI
CTaHAAPTHBIX GU3UKO-XUMUYECKUX BEITUYHUH .

AH'CO,,) = —393,5 xJlk/Moms; AdH CaCOsy) = —1206,0 KJIK/MOITH;

AH"SI04,) = —859,3 JIx/Monb; AdH'CaSiOs, = —1584, 1k Ik/Modb.

[ToncTaBuB 3HaUYE€HUS B ypaBHEHUE, OJIYyIUM

AH® = -363,5-1584,1 — (-859,3 — 1206,0) = 87,7 x/Ix.

Bprunciaum n3MeHEeHHe >HTPONUU AS st peaKuuu, TPOTEKAIOIIEH B CTaH-
JAPTHBIX YCIOBUAX, UCIIOIL3Ys TaOIWYHbIE AaHHBIE (Tab.3.1).

s’ CaCOy = 92,9 Jl/momK; % SiOyp) = 42,1 JIk /Momb-K;

S° CO,, = 231,5]x/MombK; $°CaSiOsp = 82,0
Jlx/monb K.

AS°= Zv-S% 0 —Zv-S°

AS® = S°COy,y + S° CaSiOs(y) — S°SiOyy) — S° CaCOsy),

AS°=820+231,6-929-421=1786 /K nmm AS’ = 0,179 xlx/K.

Paccuutaem AGO, BOCIIOJIL30BABIINCH, HAWJIEHHBEIMU 3HAUYECHUAMU AH® u
AS:

AG°=87,7 — 298 - 0,179 = +34,36 [k

Tockombky AG® > 0, To maHHBIH MPOLECC B CTAHAAPTHBIX YCIOBHSIX CaMO-
MIPOU3BOJIBHO TPOTEKATh HE MOKET.

Tema 4. XuMuuyeckasi KUHETHKA U paBHOBecHe

3anaua 1. Paccuuraiite, BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIuu 00-
pazoBanus okcuza cepsl (VI), nporekaroiieit mo ypaBHEHHUIO

2802(2) + Og(e) — 2803(2),

a) IpY yBEJIMYEHUH KOHIICHTpanuu okcuza cepol (1V) B 2 pasa;

0) Mpu yBeJIMUEHWUN BHEIIIHETO JIaBJICHU B 3 pasa.

Pemienue. Kunernueckoe ypaBHEHUE PEAKIMU, COIVIACHO 3aKOHY JIEUCT
BYIOIIIMX MAacC, WMEET BUJ:

D= k-02 - Co
SO, 2"’

a) 3aMuIIeM KHHETUYECKOe ypaBHEeHHE Npu KoHleHTpanuu SO, B JiBa pasza
OOJIBIIE HCXOAHOM:

’ 2 2
v./=k-(2Cs0, )*-Co > =4-k-(Cs0, )*-Co> .
3aTeM HaXO0JIMM OTHOIIIEHUE CKOPOCTEN mpoliecca:



1)_’ _ 4-K '(C302 )2°Co2 _

v k-(Cso,)-Co,

TakuMm oOpasoM, npu yBenuueHuu KoHueHrpauuun SO, B 2 pasa CKOPOCTh
peaknuu Bo3pociia B 4 pasa;

6) B HaHHOﬁ peaKHI/IH BCC BCIICCTBA HAXOAATCA B F33006pa3HOM COCTOSHMHNU,
MIOSTOMY NPH YBEIMYCHUH JaBJICHUS HaJl CHCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TpI/I paBa, a KOHHCHTpaHI/Iﬂ KaXXI10ro mu3 pearI/IpyIOHII/IX BCIICCTB, CJICO0OBATCIBHO,
YBCJIHqI/ITCH B 3 pa3a. Torﬂa KHHCTHUYCCKOC ypaBHeHHe 3aIIUIIICM.:

D.’Zk'(3CSQZ )2°3C02 = 27°k°2(C302 )2'CO 2 .
v’ B 27-k-(cso, ) co, _o7

4

CraenoBaTebHO,

Z
D K- (CSOZ ) ’ COZ

Takum oOpazom, npu yBETUYECHUH JAaBJICHHS B 3 pa3a CKOPOCTb pPEaKIUU
yBenuuuTcs B 27 pas.

3agaua 2. OkuciaeHue cepbl NPOTEKAET M0 YPABHEHHUIO

St + O2) = SO2.

Kak u3MeHUTCS CKOPOCTh ATOM pEaKIUU IMPU YBEIMYCHUH PEAKIIMOHHOTO
o0BnéMa B 3 paza?

Pemenune. B ciydae reTeporeHHbIX peakiuii B ypaBHEHUE 3aKOHA JIEHCTBHUS
Macc BXO/JISIT KOHIIEHTPAIIMH BEIIECTB, HAXOSIINXCS B Ta30BOM (Da3e uitm pacTBope.
Kunernueckoe ypaBHEHHE JIsi TETEPOTCHHOM peaKIuu 00pa30BaHUS OKCHJIA CEPhI
70 U3MEHEHUS JaBJICHUS UMEET BUJI:

v=Kk-co,,
MOCJIe YBEIMYCHUH 00hEMa B 3 pa3a KOHIICHTPAIHS KUCIOPOIa YMEHBIITUTCS
Takke B3 paza: 0 =K- _ -Co .
3 2
vv 1 k-C 1
CrienoBaTelipHO, v _ = Oz _ =
(%) 3 k- C02 3

Takum 006pa3om, Npu yBeJInyeHUU 00bEMa peakIMOHHOTO cocya B 3 pa3a
CKOPOCTb peaklii YMEHbIIUTCS B 3 paza.
3agaya 3. Bo ckosIbKO pa3 BO3pacTeT CKOPOCTh PEAKIIMM, ECIIM TEMIIEpATypa

yBemmuntcs Ha 40 °C? TemmeparypHbiii KO3Q(HUIMEHT peakiny paBeH 2.
Pemenmne. CornacHo ypaBHenuto Banut-I'opda (3.10)

) Lt
L 10
" =Y

tl

PaccunTtaeM, BO CKOJBKO Pa3 YBEJIUYUTCS CKOPOCTh XMMHUYECKON PEaKIlHH,
IIOJICTABHB B ypaBHeHI/Ie JAHHBIC U3 YCJ'IOBI/IH 3aa4Yun.
40
D _910_ 416,
Uy
Takum oOpazom, rpu noBbimeHnd Temieparypsl Ha 40 °C cKOpoCTh JaHHOM
pPCaKIuyU YBEJIUYHUTCS B IIICCTHAIATH Pas3.



Bamaua 4. Peakiust npu temneparype 20 °C mpotekaert 3a 45 c¢. Temmepa-
TypHBIH K03 PHUIIMEHT CKOPOCTH peakiuu paBeH 3. Kakoe Bpems motpedyeTcst s
3aBepIneHus 3Toi peakuuu npu 40 °C?

Pemenne. PaccuntaemM Bo CKOJBKO pa3 BO3PACTaeT CKOPOCTh PEAKIUU MPH

YBEJIMYEHUH TeMIIepaTyphl, BOCIOJL30BaBIINCh ypaBHeHHEM Bant-I'odda
(3.20):

Dt -
2 _ y 10
Ut ’
1
40-20
Uy Do

Uem BbIllIE CKOPOCTh PEAKIUHU, TEM 3a 0oJjiee KOPOTKHM MPOMEXYTOK Bpe-
MEHU OHa MPOTEKAET, TO €CTh BpeMs MPOTEKaHHUs peakiuu (7) 0OpaTHO MPOMop-
[IUOHAIBHO €€ CKOPOCTH (v) (3TO OTpakeHO B ypaBHEHUU 3.5).

I)t T

Yo
T
Uty Yo
r _P20720 . 1
Orcrona ; 40 =_45=5 ¢c.
40 Va0 9

ITpu 40 °C peakiust 3aKOHIHUTCS 32 5 C.

3agaua 5. Hanumvre BhIpakeHUs: N1 KOHCTAHT PAaBHOBECHUS CJICTYIOITUX
PEAKLINIA:

ZCO(Z) + 02(2) O 2C02(2),

Ca(Ol‘I)g(Kp) + COZ(Z) O CaCO3(Kp) + HQO(Q,C).

Ot kakux (hakTOpPOB 3aBUCHUT KOHCTAHTA paBHOBECHS?

Pemenne. Peaxius 2CO.) + O, 0 2C0O,, romoreHHas. Beipaxenue
JUISl KOHCTAHTBI PABHOBECHUS UMEET BU/I;

[co. |
[col-[o.]
Peakmma Ca(OH)yu,) + CO,, O CaCOs4y + H,0 rereporeHHas,
MO3TOMY B BBIPKCHUE 1T KOHCTAaHTHl PaBHOBECHS BXOMST KOHIIGHTpAIlUU Be-

meCTB, HAXOAAMMNXCA B ) XKHUJIKOM HJIN F&3006pa3HOM arp€raTHoOM COCTOsSHHH. BrbI-
PAKCHUC KOHCTAHTEI PaBHOBCCHA NMCCT BHU:

K =%I%l.
CO:

KoncranTa PAaBHOBCCHA 3aBUCUT OT IMPHUPOJAbLI pCarupyrommnux BCIICCTB U
TEMIICPATYPbl, HO HC 3aBUCUT OT KOHICHTpPALIMKN BCUICCTB U AABJICHWA.

3agava 6. B cucreme ycTaHOBHIIOCH paBHOBECHE:

2HI,; OHy+ 1y, AH® >0,

Kak Hano n3meHnTs TemMneparypy, JaBICHUE U KOHLIEHTPALUIO PEareHTOB,
YTOOBI CMECTUTh PABHOBECHE B CTOPOHY T€UEHHS PSIMON peaKLnu?



Pemenue.

1. Tpsivast peakuust suporepmmdeckas (AH® > 0). Cormacho npuamumy Jle
[[Tatense TpHM yBENWYCHWHM BHEUTHEH TEMIIEPATyphl PaBHOBECHE CMEIIACTCS B
CTOPOHY JHJOTEPMHUYECKOTO TMporecca (UIYIIeT0 ¢ TOTJIOMEHUEM TETUIOTHI).
CrnenoBaTelbHO, JUIsI CMEIICHUS PaBHOBECHS BIPABO TEMIIEPATypy HAIO YyBEIH-
YUTE.

2. B peaknuu u3 nByx moisiet HIl momyuaercs mo ognomy momo H, u Iy, T.€,
BCEro JIBa MOJIS, IIO3TOMY M3MCHCHHUE JIaBJICHHS HE OyJIeT OKa3bIBaTh BIIMSHHC Ha
CMEIIICHUE PAaBHOBECHS CUCTCMBI.

3. CMeleHne paBHOBECHS BIPABO MOXHO JOCTHYL YBEIMYCHUEM KOHIICH-
tparuu HI wim ymamennem u3 cuctemsl Hp u |, 9TO IpUBEACT K yBEIMUYCHUIO
CKOPOCTH IIPSAMOM pPeaKIIiu.

Tema 6. PacTBOpBI 3JIEKTPOJIMTOB

3agaya 1. CocrtaBbTe MOJEKYJSIPHbIE U MOHHO-MOJICKYJISIPHBIC YPaBHCHUS
peakiuii B3aumoeicTBus Mexay pactsopamu BaCl, u Na,SO,, Na,CO3 u H,SO,,
CH3;COONa u HCI, Fe(OH); 1 HNO:s.

IIpu cocTaBneHMHM MOHHO-MOJIEKYJISIPHBIX YpaBHEHUM 3TH COCAMHEHUS 3a-
MACHIBAIOT B MOJICKYJISIPHOM (popMe, CUIIbHBIC PACTBOPUMBIE JICKTPOJIUTHI — B BUJIE
HMOHOB.

Jlma peakuu:

BaCIz + Na,SO4 —>BaS04l+ 2NaCl (monekynspHOE ypaBHEHUE),

H p

E”’é“‘” %c‘?w’bﬁﬁla + so@”"’” Baso J +F9REP% 2017 (monmoe momno-

MOJIEKYJIJPHO BHEHMUE
%agp + §€5p2a' S)O l (CoKpalleHHOE HOHHO-MOJIEKYJISIPHOE YPAaBHEHUE).
4

Peakims BO3MOKHA, TaK KaK OHA COIMPOBOXKAACTCS 00pa30BaHUEM TPYIHO-
pacTtBopuMoro coenunerus: BaSO,.
Na,CO; + H,SO, — Na,SO, + H,0 + COQT
p p p cnab.o1. 2as

ViR o 2250 =N + 50 7+ H 0 + CO 1
2H* + c:o3 —~HO+ COZT.

Peakuus mpoTekaeT, Tak Kak COMPOBOXKIACTCS 00pPa30BAHUEM 2A3000pA3HO20
coedunenusi CO, u cnaboeo snexkmporuma H,O .

CH;COONa + HCl — CH;COOH + NacCl,

P p P p
CUTbH.IIL. CUTBH.IIL. cnab.oi. CUTbH.IIL.

CH3COO™+ Na* + H" + CI”— CH;COOH + Na™ + CT;,
CH3C00_+ H+ — CHgCOOH
B pesynbTate aTol peakumu oOpa3yercs ciadslii anekrponut CH3COOH.
FE(OH)g + 3HNO; O Fe(NO3)3 + 3H,0
H p p cnao.siu.
cnab.omn. CUNbH.IIL. CUTbH.IL.

Fe(OH)s + 3H" + 3NO;~0 Fe** + 3NO,; ™+ 3H,0



Fe(OH);+ 3H" O Fe** + 3H,0.

Peakiust oOpaTuma, Tak Kak Cpelld UCXOJHBIX BEUIECTB U CPEAH MPOJYKTOB
pPEaKIUU e€CTh CJIa0bIe AJIEKTPOJIUTHI.

3agaya 2. Beruucioure pH pacTBOpa TMAPOKCHAA KajdbUUs C MOJISIPHOM
kounentparmeit 0,005 monp/n, cuntas qucconuanuto Ca(OH), TOTHOM.

Pemenune. pH = — Ig [H']. Tuapokcua kanblius Npy AUCCOLHUAIME 00pa-
3yeT MOHBI Kablus U Trapokcua-uons:: Ca(OH), O Ca’" + 20H™. KoureHTpa-
nus noHoB OH cBsi3aHA ¢ KOHIEHTpauueil moHOB H' HMOHHBIM NpOM3BEIeHHEM
Boxsr: [H'] - [OH] = 10™*. Orcroma [H] = 107/ [OH].

N3 ypaBHeHUs nuccolanuum — CIeayeT, 4TO

[OH] =2 [Ca(OH),] =2 - 0,005 = 0,01 mos/m.

[H]=107%0,01 =10 " mons/m; pH=—-1g 107 =12

7.2.3 IlpumepHbIii epeyeHb 3aIaHUM U1 pellleHusl MPUKJIATHbIX 32124
3anaya. ['anbBaHMYECKU DJIEMEHT COCTOUT M3 XPOMOBOIO M OJIOBSIHHOIO
AJIEKTPOJIOB B PAacTBOpax WX HUTPAToB. COCTaBbTE CXEMY rajJbBaHUYECKOTO dIie-
MEHTa, HAIUIIKWTE YPaBHEHUS 3JEKTPOIHBIX IMPOLIECCOB U TOKOOOpasyrouiei pe-

Ce .2
akuuu. Beruncinre DJIC: a) mpu CTaHZAapTHBIX YCIOBHSX (C cr¥ = st = g

C C
MOJIb/TT); 6) MpH KOHIEHTparuax cro = Sn°" = 0,01 MoJB/m,

Pemenue. [Ipu cxeMatnyeckou 3anucy rajlbBAHUYECKOTO AJIEMEHTA IPaHuLIa
pasziena MeXay METauIOM U PacTBOPOM 0O0O03HAYAEeTCs BEPTHUKAIBLHON YepToid,
IpaHuLla MEXIY PacTBOPAMH JJIEKTPOJUTOB — JIBOMHOW BEPTUKAIBHOW YEPTOM.
AHOJI 3aIIUCBIBAETCS CJIEBA.

CpaBHI/IM CTaHAAPTHBIC QJICKTPOAHBIC IIOTCHII M AJIbI MCTaJIJIOB:
0

0
cr¥tjer® = 0,74 B, sn? fon® = _ 0,14 B. Xpowm, kak 0oJiee aKTUBHBIA METaJll,
SIBJISIETCS @aHOJIOM, 4 OJIOBO — KaTOJIOM.

3anuiieM cXxeMy raibBaHMYECKOIO dJIEMEHTA!

(-) Cr | Cr(NOg)s || SN(NOs), | Sn (+)
wm (-) Cr|Cr** || Sn** | Sn (+);

AJICKTPOIHBIC IPOIIECCHI:

amommelii:.  Cr°— 3¢  — C*"  (mpouecc oxucnenui), X2

katogueii: Sn°* +2e¢  — Sn°  (mpouecc BOCCT&HOBH@HI/M); x3

ypaBHEHUE TOKOOOPa3yIOIIeH peaKIuu:

2Cr°+3sn** — 2Cr** + 35n°,

Beruucnum anexrpoasmxkyuryro cuity (3/1C):

a) ctangaptayto DJ1C EO, T0 ectb DJIC sreMeHTa pu CTaHJAPTHBIX YCIIO-
BUSX, KOTJIa KOHIICHTPAIIMM WOHOB METajlla paBHBI | MOJB/JI, paccyMTaeM IO

YPaBHCHHUIO: 0 0
0 0 0 E 2+ 0 E 3+ 0

E = E Kamooa —E anoda — Sn /Sn _ Cr /Cr ,

€=_0,14 - (- 0,74) = 0,60 B;

6) B YCJIOBHAX OTJIMYHBIX OT CTAHAAPTHBIX CHA4dYajia paCcCHUTACM II0 ypaB-
HCHHUIO HepHCTa OTACIBbHBIC JICKTPOAHBIC ITIOTCHIMAJIbI MCTAJIJIOB!



0,059

ESn2+/ sn® — E§n2+/ sn® 4+ Tlg Con? ,
0,059 B 0,059
Bsnz /s =014 + 19102 =014+ > (-2)=—0,20 B;
’ 2
0,059I

ECr?’*/CrO = ES:r3+/Cr0 + R Ccr3+ )

E

et fer®=_o,74+ 99915102 = 074+ 999 ()= _g78B;

a 3ateM 1o ¢opmysie Berauciaum DJ[C, yauTeIBas, 4TO 0JIOBO OCTAJIOCH Ka-
TOJIOM, a [IUHK — aHOJIOM:

£ = ESnZﬂL/Sn0 _ ECr?’Jr/Cr0 ’
£ =-0,20-(-0,78)=0,58 B.
3anuineM CXeMy BO3ZHUKIIIETO KOPPO3ZUOHHOTO 3JIEMEHTA!
Fe|H ™, HCOS | Ni.

Keneso Fe Gonee akTUBHBIM METaJLT (E0 20 0= 0,44 B) ueM HHUKEJIb, OHO
Fe €

= —0,25B).

Ha nmoBepxHocTH xene3a (aHoJa) MPOUCXOIUT MPOLIECC OKUCIICHHUS.

YpaBHeHUE aHOAHOTO TIpoiiecca (aHo Feo): Fe — Fe? +2¢~

Kereso B Bume noHOB Fe” mepexout B pacTBOp, a JIIEKTPOHBI IEPETEKAIOT
Ha HUKeNb. [[OBEpXHOCTh HUKENS 3apspKAaeTcsl OTPUIlATEIbHO, K HEH U3 pacTBopa
MOAXOSIT KATUOHBI BOAOPO/1a, TPUHUMAIOT JIEKTPOHBI M BOCCTAHABIMBAIOTCS.

VpasueHue katogHoro mponecca (katox Ni%): 2H + 2¢™— H,.

Tema 12. Koppo3usi u 3a1uuTa MeTANJINYeCKUX KOHCTPYKIUM

3agaua 2. U3nenve u3 xkeine3a ¢ MPUMECHI0 HUKENS HAXOAUTCA BO BIAXKHOU
Cpelne, COACPKAIIEH YIrIeKUCIIbIA ra3. YKaXKUTe, 0 KAKOMY MEXaHU3MY ITPOTEKAET
KOPPO3WOHHBIHN MPOIECC, M HAMUIIINTE €T0 YPaBHEHUS.

Pemenne. YTieKuciblil Ta3 B3aUMOJIEHCTBYET ¢ BOJIOM M 00pa3yeT ciiadyro
yroaeuyto kucinory CO, + H,O O H,CQOj;, koTopas AUCCOIUMUPYET MO ypaBHE-
o H,CO; 0 H' + HCO; . Takum 00pa3oM, pacTBOp, B KOTOPOM HaXOJUTCS
u3nenue, OyeT MPOBOJUTH IICKTPUUECCKUN TOK, U OKUCIUTEIEM B HEM SIBIISIIOTCS
katnousl H'. Kopposus, clemoBaTenbHO, MPOTEKAET MO AIeKTPOXHMMHUECKOMY
MEXaHU3MY.

sBiseTcs aHogoM, a Ni  — karomom  ( E°
Ni 2+ /Ni9

7.2.4 TlpumepHblii NepeYeHb BONMPOCOB IS NMOATOTOBKM K 3a4YeTy C
ouenkoi (1 cemecrtp)

Cmpoenue eeujecmea u peakyuoHHaAA CNOCOOHOCMD euiecme

OCHOBHBIE KJIACChl HEOPTraHUYECKUX COEIMHEHUH: OKCUAbl (KHCIOTHBIE,
OCHOBHBIE, aM(pOTEpHBIE), TUAPOKCUABI (KUCIOThI, OCHOBaHUs, aM(pOTEpHbIEC U/~
pokcuabl), conu. [IpUHIMI KUCIOTHO-OCHOBHOTO B3aumozeicTBus. Coiau Kuc-
Jbl€, CPEHUE, OCHOBHBIE.

OO01Ire KBaHTOBO-MEXaHMYECKHE MPEJCTABICHUS O CTPOEHUE aToma: BOJI-



HOBas MPUPOJAa MUKPOYACTHUIl U AJIEKTPOHOB, JJIEKTPOHHBIE O0JIaKa, aTOMHbBIE Op-
ouramu, siapo atoma. YpaBHeHue lllpeaunrepa. KBaHToBble uncia Kak Xapakre-
PUCTHKA COCTOSHUSI JIEKTPOHOB B aTOME: IJIaBHOE, OPOMTaIBbHOE, MAarHUTHOE,
cnuHoBoe. Tumel aroMHbIX opOuTaneid. [lpuHLKIBl pacnpenenenre eKTPOHOB B
atroMe. IlocnenoBaTenbHOCTh 3aNI0JHEHUST ATOMHBIX OpOUTAJIEl B COOTBETCTBUHU C
ux oHepruen. [IpaBuno Kneukosckoro. I[lpwamun Ilaymu u npasumo ['ynna.
DJeKTpOHHBIE KOH(UTYpAIIH aTOMOB U HOHOB.

Ilepnonnueckunt 3axkon .M. Menneneesa. llepuonnueckas cucrema I.U.
MenneneeBa Kak ecTecTBEHHas kiaccupukanus sneMeHToB. CTpykTypa mepuo-
JUYECKOM CUCTEMBL: NEPUOA, psl, Tpynmna u noarpynna. llepuoauyHocts n3me-
HEHUE CBOMCTB AJIEMEHTOB B IIpeJenax MEPUOJ0B U TIIABHBIX MOATPYNI. DHEPTUs
WOHU3ALUHU, CPOJICTBO K DJIEKTPOHY, JJIEKTPOOTPULIATEIBHOCTh. V3MeHeHue Ku-
CJIOTHO-OCHOBHBIX W OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COCIMHEHUN.

MexanusMm o0pa3oBaHusi KOBaJIEHTHOW CBsi3u. OOMEHHBIA W JOHOP-
HO-aKUENTOPHBIA MEXaHW3M 00pa30BaHUsl KOBaJEHTHOW cBs3U. CBoiicTBa KoBa-
JEHTHOU cBsi3u. CUrmMa- U NU-CBA3M, HANPABIEHHOCTh U AHEPrus cBs3u. [ 'uOpu-
JM3allMsl aTOMHBIX OpOUTaliel, reoMeTpruueckas CTpykrypa moiiekyi. KoBaneHTHas
CBA3b NOJIsApHAsA U HenossipHas. [lomsspHocTs Mosiekyn. MonHas cBs3b. CTpoeHUe
COCIMHEHUN C MOHHBIM THUIIOM CBSI3U. BaJl€HTHOCTH 3JIEMEHTOB B HOPMAJIbHOM U
BO30YKJIEHHOM COCTOSIHUSIX: CTENIEHb OKUCIICHUS U 3aps] aTOMOB B COCMHEHUSX.

OKHCIINTENEHO-BOCCTAHOBUTEIBHBIE TTpoLiecchl. OKUCIUTENN, BOCCTAHOBU-
tenu. Crenens okucaeHus. OnpeneneHe OKACIUTENbHO-BOCCTAHOBUTEIBHOM POJIN
COEMHEHMs] MO CTENEeHM OKHUCIEHUs aToMoB. PacctaHoBka K03(pQUIMEHTOB B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX METOJIOM 3JIEKTPOHHOTO OanaHca.

Xumuueckana mepmoouHAMuUKa U XumMu4ecKkan KUHemuKa

OCHOBHBIE TEPMOJUHAMUYECKHUE MOHATHS: CUCTEMA, TOMOI'€HHAsl U IeTepo-
IeHHasi CHCTEMa, M30JIMPOBAaHHAs 3aKpbITas CUCTEMa, CUCTEMa OTKpbITas, Iapa-
METPbI COCTOSIHUSI CUCTEMBI, TEpMOJIMHAMUYeCcKie GYHKIMN. BHYTpeHHss1 sHEprus
U SHTaNbNUA. TernoBol 3¢ deKT peakuuu. DHAOTEPMUYECKUE U DK30TEPMUUECKHE
npouecchl. 3akoH l'ecca M crmeacTBus, BbITeKarome u3 Hero. CraHaapTHas 3H-
Tajabnusi 00pa30BaHMS CIOKHOTO BellecTBa. TepMOXMMHYECKUE YpaBHEHMS. DH-
Tponusl U U300apHO-U30TEPMHUUECKUI MOTeHIMal . HanpaBieHHOCTh XUMUYECKUX
npoueccos. I, I Hayaia TepMOAMHAMUKM.

Xumudeckass KUHETHKA. CKOPOCTh XMMUYECKUX PEAKLIMNA. DHEPTHS aKTUBA-
nuy. YpaBHeHUE AppeHnyca. 3aBUCUMOCTb CKOPOCTH PEaKUUU OT KOHLIEHTPALIMU
pearupyromux BELIECTB U JaBJICHUS. 3aKOH AcicTBUS Macc. KuHeTnueckue ypas-
HeHnsl. KoHCTaHTa CKOpOCTH peaKIvu.

BingHne TtemrepaTypbl Ha CKOPOCTb XWMHYECKOW pPEaKUWU, MPaBUIIO
Bant-TI'odda, rTemneparypusiii kodddunrent. BiusHue karanuzaropa Ha CKOPOCTb
peakuuu. CyniHOCTb KaTalu3a.

[Ipomeccsl oOpatuMble W HeoOpaTuMble. XUMUYECKOe paBHOBecue. KoH-
cTaHTa xumuueckoro pasHosecus. [Ipnanun Jle-Illatense. Bnusaue temneparypsl,
KOHILICHTPALMY, JABJICHUS U KaTaau3aTopa Ha CMEIIEHUE PAaBHOBECHS.

Pacmeoput

OObmas xapakrepuctuka pactBopoB. CrocoObl BbIpaXKEHHUs] KOHLUEHTpALUU



pacTBOpoB. MoisipHas, MOJSUIBHAsE KOHLEHTpAlus, MOJISIpHAas, maccoBas oI,
MOJISIpHAs KOHLEHTpALKs SKBUBAJICHTOB. JlaBieHue napa pacTBOpoB. 3akoH Payis
JUIsL pacTBOPOB HEAIEKTPONUTOB. [loHMXKEHNE TemnepaTypbl 3aMEp3aHusl U TOBbI-
IIEHHE TeMIEepaTypbl KUNeHus: pactBopoB. Kpuockonus, s0ymummockonus. Ocmoc,
OCMOTHYECKOE JaBiieHue. 3akoH Bant-I'odda.

Teopuss >IEKTPOIIMTUYECKOM JUCCOLMAMM  AppeHHyca. OIEKTPOJIHTHI
ciibHble M cialbie. CTeNeHb M KOHCTAHTHI JUCCOLMAIMU. DICKTPOIUTHYECKAas
JMCCOLUALINS CHIIBHBIX M CJIa0bIX 3JEKTPOJIUTOB: KHUCIIOT, OCHOBaHUM, COJIE B
Boze. CtyneHuaras auccounanus. MloHHble peakuuu. Y CIOBUS TEUEHUS PEAKLMMA
oOMeHa B PACTBOpAaxX 3JEKTPOIUTOB. DJIEKTPOJUTHYECKAs JUCCOLMALUS BOJBI.
Honnoe npousBeneHue Boasl (Kw). Bogoponnsiil nokasarens pH kak mepa Ku-
CJIIOTHOCTH U IIENOYHOCTHU cpebl. pH kucnot u ocHoBanuil. [lonstue 06 nHAMKa-
Topax. OKpacka MHAMKATOPOB B pa3IMYHBIX cpenax. I'maponus coneir. Comu rup-
POJIM3YIOIIMECS IO aHUOHY, 10 KaTHUOHY, HErUAPOIM3YIOIIMECs coiu. M3MeHeHue
pH cpensl npu ruzaponuse. BiusHue BHeNIHUX (DAKTOPOB HA CTENEHb IMOJHOTHI
rusiponuns3a. bydepHsie cuctemsi.

7.2.5 IlpumepHbIii MepevyeHb BONMPOCOB JIsl OATOTOBKH K IK3aMeHY

(2 cemecTp)

Jucnepcuwvie cucmemut

I'eTeporennbie nucnepcHbie cucTeMbl. [I0BEpXHOCTHBIE SBJICHUS U aAcopO-
nus. JucniepcHbie cuctembl, ux kinaccudukanus. Kommonanpsie cucTeMsl. Y CTOM-
YUBOCTb JUCIIEPCHBIX CUCTEM.

Xumus Heop2anuyuecKux 6ANCYUUX 6eulecme

[Tomy4yeHnne, MexaHU3M TUApATALMU U KPUCTAJUIM3ALMU, CBOMCTBA BO3yLI-
HBIX BSDKYIIMX MaTEpHaJIOB (CTPOUTENbHASI BO3AYIIHAS M3BECTh, THIC). [lomyye-
HHUE, MEXAHU3M THUPATAMUA U KPUCTAUIA3ALMKU, CBOMCTBA THJIPABINYECKUX BS-
KYIIUX MaTepHANIOB (TUIpaBiINYecKas U3BECTh, MOPTIaHIIeMeHT). beToH, kKoppo-
3usi OETOHA B PA3IUYHBIX Cpeiax.

InekmpoxumuueckKue Cucmemol

DJIEKTPOJAHBIA TOTEHLMA, MEXAaHU3M €ro BO3HUKHOBEHHS. YPaBHEHUE
HepHcra. DneKTpoXUMUYECKHM psii HANPSDKEHUN METAJIIOB. THITBI DJIEKTPOIOB.

['anpBanmueckue sneMeHThl. M3MepeHue aneKTpoaBuxkyen cuibl. [Toss-
pu3anus U nepeHanpsHkeHue. XUMMUYECKHE UCTOYHUKHM TOKa: MEPBUYHbBIEC TalbBa-
HUYECKHE IJIEMEHTBI, AKKYMYJISITOPBI, TOIUIMBHBIC SJIEMEHTHI.

Kopposuss mertamnoB. Buuabl koppo3uu. MexaHW3M 3IEKTPOXHUMUYECKOU
KOpPpO3UH. 3alIuTa METAJJIOB OT KOPPO3UHU. MeTainuecKre MOKpPhITHS.

Honumepol u onruzomepol

Ilonsitne o noaumepax u onucomepax. OpPraHUYECKUE U HEOPraHUYECKUE
MOJUMEPBL. MeTObI MOJyYEHHUS TIOJIUMEPOB: OTUMEPHU3aU, TOJTUKOHIECHCALTHSL.
XUMHUYECKOE CTPOCHUE U CBOMCTBA MOJIUMEPOB. JleCTpyKIHs ITOIUMEPOB.

buononumepsl: moaucaxapusl, TOJTUU30MIPEHBI, OCITKH.

Memoowvl xumuuecko2o uccne006anus 6euiecme

XuMuueckass UACHTUPUKALMS BeUIeCTB. AHATUTHUECKUN CUTHAI. OCHOBBI
KaUEeCTBEHHOIO0 U KOJMYECTBEHHOIO aHanu3a. KauecTBEHHbIE peaklMM HA HWOHBI.



XI/IMI/I‘ICCKI/IC, @HSHKO-XHMH‘{CCKI/IC u (l)I/I?:I/ILICCKI/IG MCTOJbI aHAIH3A.
Opzanuuecxue esIcyuiue cmpoumelibHble mamepualibl
KJ'IaCCI/I(I)I/IKaHI/IH OPraHUYCCKUX BAXKYIIUX CTPOUTCIIBHBIX MAaTCPHUATIOB. bu-
TYMHBIC BSOKYIINC. HOqueHI/IG, CBOﬁCTBa, MCXAaHHU3MbI TBCPIACHUA.

7.2.6 MeToauKa BbICTABJIEHUS] OLIEHKH NP NMPOBeAeHUH TPOMEKYTOU-
HOH aTTecTalu

DK3aMeH MPOBOJUTCA MO TECT-OMieTaM, KaXIbli U3 KOTOPBIX coaepx uT 20
BOMNPOCOB ¥ 3a7auy. 1. Onenka «HeynoBneTBOpUTEIHHO» CTABUTCS B CIIy4ae, €Ciu
CTYACHT HaOpan MeHee 6 0asioB.

2. OneHka «Y IOBIETBOPUTEIHHOY» CTABUTCS B Cydae, €Clu CTYJACHT HaOpa
He meHee 60 %

3. Onenka «XopoIio» CTaBUTCS B Cllydae, €Clid CTyJeHT HaOpall HEe MEHee
70%

4. Ouenka «OTIUYHO» CTABUTCA, €CIIH CTYACHT HaOpalsl He MeHee 85 %

7.2.7 TlacniopT 011eHOYHBIX MATEPHUAJIOB

Kog
Ne | KonTponupyemble pa3aeins (TeMbl) .| HawmmeHOBaHME OLIEHOYHOTO
KOHTPOJIUPYEMOH
n/n JMCIUTUTAHBI cpeacTaa
KOMIECTCHIINH
1 Crpoenue BemectBa M peakiuoH- [YK-1, OIIK-1 Tecrt, kKOHTpoOsIBHAS paboTa, 3a-
Hasi CIIOCOOHOCTH BEIIECTB nuTa 1abopaTopHBIX padoT, BO-
IIPOCHI K 9K3aMEHY
2 OcHoBBI xuMHUYeckoil TepmoauHa-|YK-1, OIIK-1 TecTt, KOHTpONIBHAS paboTa, 3a-
MUKH 1 KHHETHKH IIMTa 1a00paTOPHBIX PaboT, BO-
IIPOCHI K 9K3aMEHY
3 PactBops1. [lucniepcHbie CUCTEMBI VK-1, OIIK-1 TecTt, KOHTpONIBHAS paboTa, 3a-

IIMTa 1a00paTOPHBIX PaboT, BO-
IPOCHI K 9K3aMEHY

4 DIIEKTPOXUMUYECKHE TTPOLIECCHI VK-1, OIIK-1 TecTt, koHTpOIBHAS paboTa, 3a-
IIMTa 1a00pPaTOPHBIX PaboT, BO-
MIPOCHI K SK3aMEHY

5 [Toumepsl 1 OIUTOMEPHI YK-1, OIIK-1 Tecrt, koHTpONBHAs padoTa, 3a-
nuTa 1abopaTopHBIX padoT, BO-
IIPOCHI K 9K3aMEHY

6 Xumudeckast HIeHTH UK VK-1, OIIK-1 TecTt, koHTpONBHAS paboTa, 3a-
nuTa 1abopaTopHBIX padoT, BO-
MPOCHI K DK3aMEeHY

7.3 MeToanueckue MaTepuaJibl, oNpeaesiioline Npoueaypbl oneHnuBa-
HHS 3HAHMH, YMEHHH, HABBIKOB M (WJIHM) ONbITA AeATEJIbHOCTH

TecTupoBanue OCyHIECTBISIETCS, MO0 MPH TOMOIIY KOMITBIOTEPHOU CHC-
TEMbl TECTUPOBAaHMS, OO C HMCIOJIH30BAHMEM BBIJAHHBIX TECT-3aJIaHUA Ha OYy-
MaXxHOM Hocurene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCA IMPO-
BEPKa TECTa 3K3aAMEHATOPOM M BBICTABJISETCS OLEHKA COTJACHO METOIUKE BbI-
CTaBJICHUSI OLICHKH MPHU MPOBECHUH MPOMEKYTOYHOM aTTECTAlIUH.

Pemenve craHmapTHBIX 3aJad OCYIIECTBIAETCS, JIMOO TPH MOMOIU KOM-
MBIOTEPHOM CUCTEMBI TECTUPOBAHMUSI, IUOO C UCIOJIL30BAHUEM BBIJJAHHBIX 3aJ71a4 Ha




OymaxxHoM Hocutene. Bpems pemenus 3agad 30 wmuH.  3atem
OCYLIECTBIISIETCSI  MpOBEpKAa  pELICHMs  3aJad  3K3aMEHaTopoM U
BBICTABIIICTCS OIIEHKA, COTJACHO ME€- TOJAMKHU BBICTABICHUS OLEHKU TNPHU
MPOBEJCHUH MPOMEKYTOYHON aTTeCTallUH.

Pemenne nmpukiagHbIX 3aa4d OCYIIECTBISETCS, TUOO MPH MOMOIIH
KOMITb- IOTEpPHOW CHCTEMBl TECTUPOBaHUS, JIHOO C HCIOJIb30BAaHHEM
BBIJIAHHBIX 33/1a4 Ha OymMakHOM Hocutene. Bpems pemenus 3axay 30 MuH.
3areM OCYILIECTBISIETCS MpPOBEpKa PELICHUS 3aJad 3K3aMEHAaTOpOM M
BBICTABJISIETCS OIICHKA, COTJIACHO Me- TOJAWKH BBICTABJICHUS OLIEHKU IpH
MPOBEJCHUH MPOMEKYTOYHON aTTeCTallUH.

8 YYEBHO METO/IMYECKOE N
NHOOPMALIMOHHOE
OBECIIEYEHHUE JUCIHUITJIMHBI
8.1 IlepeueHb y4eOHOH JUTEPATYPbl, HEOOXOIMMOI 1JIs1 OCBOEHUSI
JAUC- UMILTHHBI

OcHoBHas1 IUTEpaTYpa
1.Koukapos, K. A. Xumus : yaueOHoe nocobue / XK. A. Koukapos. - Xumus
; 2026-08-04. - Hanpuux : Kabapauno-bamkapckuii rocyaapCTBEHHBIM

yHuBepcuteT um. X.M. bep6ekosa, 2017. - 372 c. - Tekcr. -
['apantupoBanHblii  cpok  pasmemenuss B OBC  ngo  04.08.2026
(aBTOMpOIOHTAITHS). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/110237.html

2. Xumus : yaebnoe mocooue / M. K. Bungmkesa, P. A. Myxkoxesa, P. ]I,
VYnpbameBa, JI. I'. I'puneBa. - Xumusa ; 2026-08-04. - Hampuuk
KabGapauHo-bankapckuii  rocyJapcTBEHHbI  yHUBepcUTET UM. X.M.
bepb6ekosa, 2019. - 151 c. - Tekcr. - 'apaHTUpPOBaHHBINA CPOK pa3MEIECHUS B
OBC no 04.08.2026 (aBrompononramus). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/110236.html

3.Boctpuxosa, I'. FO. Xumus : yueOnoe nocodue / I'. FO. Boctpukona. -
Xummus ; 2031-06-07. - Mocksa : At [Iu Ap Meaua, 2021. - 124 c. - Tekcr. -
Jlumenzuss  mo  07.06.2031. - ISBN  978-5-4497-1126-7. URL:
http://www.iprbookshop.ru/108354.html

4.PazmanoBa, B. E. Xumus : ydeOHo-meromuueckoe mocobue / B. E.
PasmanoBa. - Xumus ; 2026-05-06. - Tromens : UzmatensctBo «TuTym,
2019. - 100 c. - Tekcr. - ['apanTupoBaHHbIi cpok paszmernieHus B IbC 1o
06.05.2026 (aBromposonramnus). - ISBN 978-5-98249-114-5. URL:
http://www.iprbookshop.ru/107613.html

JlonoJIHNTeIbHAS JINTEpaTypa
1. Kykuna, Ogabra bopucoBna. Xwumwus [Tekct] : maGopaTopHbIii
NpaKkTUKyM i1 cTylneHToB crnennanbHoctd 08.05.01 "CrpoutenbcTBo


http://www.iprbookshop.ru/110237.html
http://www.iprbookshop.ru/110236.html
http://www.iprbookshop.ru/108354.html
http://www.iprbookshop.ru/107613.html

YHUKQJIBHBIX 37aHui 1 coopyxeHuir" / ®I'BOY BO "BopoHexk. roc. TexXH.
yH-T". - BopoHex : BOpOHEXCKHHA TOCYIapCTBEHHBIM TEXHUYECKUN
yauBepcuteT, 2017 (Boponex : YdacTtok onepatuBHON noiaurpaduu us-sa
BI'TY, 2017). - 108 c. : un. - bubnuorp.: c. 107 (8 Hazs.). - ISBN 978-5-
7731-0514-5 : 30-02.

2.banaea, C. M. Xumus: 5abopaTOpHBIA MNPAKTUKYM [DIEKTPOHHBIH
pecypc] / bamaera C. M., beesa JI. A., MupzoeBa H. M. - Hanpuuk : KBI'Y,
2019. - 116 c. - Kawmra wu3 xomrekiuu KBI'Y - Xwummsa. URL:
https://e.lanbook.com/book/170833

3.YpsaanukoBa, M. H. Xumus B 3a1auax u yrmpakHeHusx: B 2 gacTsax. U.1.
OO6mast 1 Heopranudeckas Xxumus : yueoHoe nocodue / M. H. Ypsanukosa,
A. A. YpsagHukoB. - XuMHS B 3a/ladyax M yHnpaxHeHusx: B 2 yactax. Y.l.
O6mast 1 Heopranuueckass xumus ; 2026-07-15. - TamOoB : TamOGoBCKkuii
rocyJapcTBeHHbIN yHuBepcuteT umenu [.P. JlepxkaBuna, 2019. - 107 c. -
Tekct. - T'apantupoBanHbli cpok pasmemienuss B ObC mo 15.07.2026
(aBTOTpOJIOHTAITHS). - ISBN 978-5-00078-252-1. URL:
http://www.iprbookshop.ru/109780.html

4. Pabouasi TeTpagb MO XUMHH : ydyeOHOe mocoOue [Jsi CTYACHTOB,
oOyyJarommxcsi Mo BceM 00pa3oBaTeNbHBIM IMporpaMmaM OakajiaBpuaTa u
cnenuanurera / cocraButenu: O. B. ApramonoBa, O. b. Kykuna, M. A.
[IIBenoBa, A. P. IlleBkyH. - PaGouas terpaar mo xmmum ; 2026-05-28. -
Boponex : BopoHexkcKui rocyJapCTBEHHBIM TEXHUYECKHM YHHUBEPCHUTET,
OBC ACB, 2020. - 104 c. - TekcT. - 'apaHTUPOBAHHBIN CPOK pa3MENICHUS B
OBC mo 28.05.2026 (aBromposonrarus). - ISBN 978-5-7731-0892-4. URL.:
http://www.iprbookshop.ru/108199.html

8.2. Ilepeuenb WH(POPMANMOHHBIX TEXHOJOIWH, HCHOJIb3yeMbIX MPH
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOI0 MpoLecca MO0 IMCHUIIMHE, BKJIKYAs
nepeyeHb  JHULIEH3MOHHOI0  NPOrPaMMHOIO  olecme4deHHMsl, PecypcoB
HH(POPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «UHTEepHET», COBPEeMEHHBIX
npogeccnoHaNbLHBIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

JIneH3nOHHOE MPOTrpaMMHOe oDecriedyeHne
1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR

CBoOoanoe IO

1. 7zip

2. Adobe Acrobat Reader
3. Google Chrome

4. LibreOffice

5. Moodle

6. Mozilla Firefox


https://e.lanbook.com/book/170833
http://www.iprbookshop.ru/109780.html
http://www.iprbookshop.ru/108199.html

7. PDF24 Creator

Pecypcobl uH(pOPpMAIIMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «AHTEpHET»
1.®enepanbublil noptan «Poccuiickoe oOpa3oBaHuey:
https://web.archive.org/web/20191122092928/http://window.edu.ru/

2. O6pasoBarenbHblii moptan BI'TY: https://old.education.cchgeu.ru/

I/IH(l)OpMalll/IOHHLIe CIIPpaBOYHbBIC CUCTEMbI
1. lIpoext BI'TY: 3nanus https://wiki.cchgeu.ru/

Ilepeuensv 3n1eKmpoOHHBIX OUOIUOMEUHBIX CUCHIEM
1.9nexkTpoHHO-0MOIMOTeUHast cucTema «Jlaub»: http//www.t.lanbook.ru
2.91exkTpoHHO-0nbmmoTeunas cuctema «[IPR SMART»:
https://web.archive.org/web/20190726124437/http://www.iprbookshop.ru/

9 MATEPUAJIBHO-TEXHUYECKASI BA3A,
HEOBXOJIUMAS JJ51 OCYILECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOIECCA

JleknmoHHasi  ayAMTOPHsi, YKOMIUICKTOBAaHHAsS  CIEIUATN3UPOBAHHOM
MeOenbl0 ¥ TEXHHUYECKUMH CpeJCcTBaMU oOydeHust (IIPOEKTOp, JKpaH,
3BYKOBOCTIPOU3BOJIAIIEE O0OPYIOBAaHKE), OOCCIEUYUBAIOIIUMU JIEMOHCTPAIUIO
(BOCTIpOM3BEICHKE) MYJIBTUMEINA-MATEPUATIOB.

Ayauropuu IS J1a00paTOPHBIX paoor, YKOMILUJIEKTOBAHHBIE
CHEIUATN3UPOBAaHHON MeOesbio, 000pYJOBAaHUEM U TEXHUYECKUMH CPEIACTBAMU
OoOy4eHHMs, OCHAIEHHBbIC: KOMIIBIOTEpAMH C JIUIIEH3UOHHBIM MPOTPAMMHBIM
o0ecrieyeHneM ¢ BO3MOKHOCTBIO TIOJIKITFOUCHHSI K ceTh « ITHTepHeT» U T0CTYNOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO 00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA.

AyauTopusi Uil TPYNNOBBLIX W HHAUBHAYAJLHBIX KOHCYJbTAIUIA 10
BBINOJIHEHHIO KYPCOBBIX PadoT, TeKYyIIero KOHTPOJS W NPOMEKYTOYHOM
aTTecTaluM, YKOMIUICKTOBaHHAsI CHEIUATU3UPOBaHHON MeOenbio, 000pyaoBaHa
TEXHUYCCKUMH CPEJICTBAMH OOYYCHHUS: KOMITBIOTEpAaMH C JIMIICH3UOHHBIM
MPOrPAaMMHBIM ~ O0ECIICUCHHEM C BO3MOXKHOCTBIO TOAKIIOYCHUS K CETH
«lHTepHET» W MIOCTYNOM B JJICKTPOHHYIO WH()OPMAIMOHHO 0Opa30BaTEIbHYIO
Cpelly YHUBEPCUTETA, MYJIbTUMEIUAPOEKTOPOM, IKPAHOM.

IMomemenue I  CaMOCTOSITEIbHOW  padoThl,  00OpPYAOBaHHOE
TEXHUYECKUMU CPEICTBAaMU OOyUYCHHUS: TMEPCOHAIBHBIMU KOMITBIOTEpAMH C
JUTIEH3UOHHBIM TTPOTPAMMHBIM 00ECIIEYCHUEM C BO3MOXKHOCTHIO TOAKITIOYCHUS K
ceth  «VHTEpHET» W  JOCTYIIOM B  DJEKTPOHHYIO  WHOOPMAIMOHHO-
0o0pa3oBaTeNbHYIO CPely YHUBEPCHUTETA.


https://web.archive.org/web/20191122092928/http:/window.edu.ru/
https://old.education.cchgeu.ru/
https://wiki.cchgeu.ru/
http://www.t.lanbook.ru/
https://web.archive.org/web/20190726124437/http:/www.iprbookshop.ru/
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OCBOEHHIO JUCIIUIIJIMHbI

[To gucummnuHe «XUMUS» YUTAIOTCS JEKIUH, TPOBOASTCS J1a00OpaTOpHbIE
paboTHI.

OcHOBOI M3y4eHMs] NUCHMIUIUHBI SBISIOTCS JIGKIIMU, HA KOTOPBIX H3Jiara-
I0TCS HauOoJiee CYIIECTBEHHBbIE W TPYAHBIE BOIPOCHI, a TAKXKE BOIPOCHI, HE Ha-
Hielme OTpakeHus: B yueOHol nuteparype. Jlekuun npencrasiser coOol cucre-
MaTHYECKOE, MOCIIEA0BATEILHOE U3JI0KEHUE YUEOHOro Marepuana. 1o — OJHa U3
BaKHEHINX (HopM yuyeOHOro mpoiecca U OJUH U3 OCHOBHBIX METOJOB IMpEnojia-
BaHUs B By3e. Ha nekumsix ot crynenta TpeOyercs He MpOCTO BHUMAaHHUE, HO U ca-
MOCTOSITEIbHOE 0hopMIIeHHE KOHCTIeKTa. KauecTBEHHBIN KOHCIIEKT JOJDKEH JIETKO
BOCIIPUHUMATKCS 3PUTEIBHO, B 3TO TEKCTE CIEAyeT COOM0aaTh a03aIlbl, BBIICIATD
3aroJIOBKU, MPOHYMEPOBaTh (HOpMyIIbl, MOAYEPKHYTh TePMUHBL. B KauecTBe 1eH-
HOTO COBETa PEKOMEHIYETCsI 3alMChIBaTh HE Ka)KJI0€ CIOBO JIEKTOPa (MHAUY€ MOYKHO
MOTEPATHh MBIC/Ib U HaYaTh MUCaTh aBTOMATUYECKH, HE BHUKAsI B CMBICII), a TIOCTa-
PaThCs MOHATh OCHOBHYIO MBICIIb JIEKTOPA, a 3aTE€M 3aIlUCaATh, UCTIOJIb3Ys TOHSITHHIE
COKpAIlIEHUS

JlabopaTopHbie paOOThl BBHIMOJIHSIOTCS Ha JaOOpaTOPHOM 00OPYTOBAHUU B

COOTBETCTBHUH C METOJIMKAMHU, IPUBEJICHHBIMU B YKa3aHUSX K BBIMIOJHEHUIO Pa0OT.

CamocrosiTenbHas padoTa CTYAEHTOB CIIOCOOCTBYET INIyOOKOMY YCBOEHHSI
y4eOHOr0 MaTepHalia U pa3BUTHIO HaBBIKOB caM00oOpa3oBanusa. CaMoCTOATEIbHAS
paboTa nmpeanosaaraeT ciaeayoue COCTaBIsoIueE:

— paboTa ¢ TekcTaMu: y4YeOHUKAMH, CIIPaBOYHUKAMHU, JOMOJTHUTEILHON JTU-
TEpaTypou, a Takyke mpopaboTKa KOHCIIEKTOB JICKIIUIA;

— BBITIOJIHEHHE JJOMAIITHUX 33JJaHUN ¥ TUTIOBBIX PACUETOB;

— paboTa Ha/l TeMaMH JIsI CAMOCTOSITEIbHOTO N3Y4YCHHS,

— ydacTHe B paboTe CTyIeHYECKUX HAyYHBIX KOH(EepEHINi, OMMIINAa1aX;

— MOJATOTOBKA K 3aUeTaM U IK3aMEHaM.

Kpome 6a30BbIX YyUEOHUKOB PEKOMEHIYETCSl CaMOCTOSTEIBHO UCIIOJIb30BATh
uMerolmecs B Onbnuorexe yueOHo-MeToanyeckue nocobusi. HezaBucumo ot Buga
yueOHMKa, paboTa ¢ HUM JOJDKHA MPOMCXOJUTH B TEYCHHE BCEro cemecTpa. Dd-
dexTrBHEE paboTaTh C YA€OHUKOM HE MOCIe, a nepen Jekmnuei. [Ipu o3nakomiiennn
C KaKuM-JIMOO pa3IesioM PEKOMEHIYETCS MPOUYUTATh €ro IEIUKOM, CTapasch yio-
BUTH OOIIYIO JIOTUKY M3JI0KEHHS TeMbl. [Iph MOBTOPHOM YTEHHUH XOPOIIO aKIICH-
TUPOBaTh BHUMAHHME Ha KJIFOUEBBIX BOMPOCAX U OCHOBHBIX TeopeMax ((popmyiax).
PexoMenayeTcst COCTaBIIATh UX KPATKUM KOHCIIEKT.

Dk3aMeH — (popma UTOroBOM MPOBEPKH 3HAHUM CTYNEHTOB. JlJis ycrenHom
C/Iauu HK3aMEHa HEOOXOIMMO 3aHUMAThCS CUCTEMAaTHYECKH, B TEUCHHE BCETO Ce-
mecTpa. HTeHCHMBHAs MOATOTOBKA JOJKHA HAayaThCA HE MO3JIHEE, YeM 3a Me-
CAL-TIOATOPA 10 3K3aMeHa. JlaHHbIe mepes] K3aMEeHOM Tpu-deTbipe nHsA dhdek-
TUBHEE BCETO MCMOJIb30BaTh JIJIs1 TOBTOPEHUSI.



By yaeOHBIX 3aHATHI

JledaTrenbHOCTh CTyIEeHTa
(ocobennocmu oesmenvrocmu cmyoenma uneéaruoa u wya ¢ OB3,
NpU HATUNUU TMAKUX 00YHAIOWUXCSL)

Jlexmus

Hanucanne KOHCHEKTa JIEKUMWA: KpaTKO, CXEMaTU4HO,
[mocienoBaTeIbHO  (UKCHPOBATh OCHOBHBIC ITOJIOKEHUS,
BBIBOJIBI, (DOPMYIMPOBKH, OOOOIICHHS; TTOMEYaTh Ba’KHBIC
MBICITH, BBIIEIATH KIIIOYEBBIE CJIOBA, TepMHUHBL. [IpoBepka
TEPMUHOB, MOHATHI C IMTOMOUIBIO YHUMKIIONEANM, CIOBape,
CIIPABOYHUKOB C BBIIMCHIBAHUEM TOJKOBAaHUM B TETPab.
O003HaueHUE BOIPOCOB, TEPMHUHOB, MaTepuaia, KOTOPHIC
BBI3BIBAIOT TPYAHOCTH, MOWUCK OTBETOB B PEKOMEHIYEMOI
muTepatype. Eciiu camocTosiTensHO HE yaaeTcsi pa3o0parbes
B Marepuaie, HeoOXoaumo CcHOpMYyIUpPOBaTh BOMPOC H
3a/JIaTh MPEMNO/IaBaTeNI0 Ha JIGKIMU WM Ha MPAKTUUYECKOM
3aHSITHH.

JlaGopaTopHas paboTa

JlaboparopHble paOOTHI MO3BOJSIOT HAYYUTHCS NMPHUMEHSTH
TEOPETUYCCKHE 3HAHMS, TIOJYYCHHBIC HA JICKIIMU TIPU pe-
IIEHUH KOHKPETHBIX 3a7a4. UToObl Hanbosee palioHaIbHO U
MIOJTHO KCTIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX LIS
MOJATOTOBKH K HUM HEOOXOIMMO: CIIEAYeT pa3o0parh JeK-
IIUIO 1I0 COOTBETCTBYIOLICH TeMe, 03HAKOMHUTCSI C COOTBET-
CTBYIOIIIMM pa3JejoM Yy4uyeOHUKa, MpopadoTaTh IOMOJIHU-
TEJIHYIO JINTEPATypPy U UCTOYHHKH, PEIIUThH 33]a4d U BbI-
MOJIHUTH APYIrU€ NHUCbMCHHBIC 3aJaHH.

CamocrosrenbHas paboTta

CamocrosiTenbHas paboTa CTYIEHTOB CIOCOOCTBYET TIIy0O-
KOMY YCBOEHHS Y4eOHOIro Marepuana U pa3BUTHIO HaBBIKOB
camooOpazoBanus. CamocTosiTelibHasg paboTa mpeanoaraer
CJIEYIOIINE COCTaBIISIOIIHE!

- pabora c TeKCTamH: y4eOHHWKAaMH, CIIPAaBOYHHKAMH, J0-
MOJTHUTENBHOM JUTEepaTypoil, a Takke HpopabdoTKa KOH-
CHEKTOB JEKIIUH;

- BBITTOJIHEHHE JOMAITHUX 33JaHU{ U PAcCUeTOB;

- paboTa HaJ TEeMaMH JJIs1 CAMOCTOSITEIbHOTO U3YUEHHUS;

- yyactue B paboTe CTyJeHUECKUX HAyYHbIX KOH(EPEeHIINH,
ONTUMITHA];

- IOJITOTOBKA K IPOMEKYTOUHOW aTTECTaIHH.

IToaroToBKa K MPOMEKYTOUHON
aTTecTalnuu

['oTOBHATBCS K NPOMEXYTOYHOM aTTECTAllMM CIEAYET CHUC-
TEMaTUYECKH, B TEUYEHHE BCETO ceMmecTpa. VHTeHcuBHas
IIOATOTOBKA JOJDKHA HA4yaTbCsd HE MO3JHEE, 4YeM 3a Me-
CAL-TIONTOpA 10 IPOMEXYTOUHOM arrectanuu. JlaHHbIE Ie-
pen 3a4eTOM C OLIEHKOM, IK3aMEHOM TpH JIHA dPPEeKTHUBHEE
BCEr0 HCIOJIb30BaTh JUIsl MOBTOPEHUS U CUCTEMAaTH3ALUU

MaTepuaa.




JIMCT PETUCTPAIIUU U3MEHEHUI

[Toamucek 3aBeqyromnero
Hara N
No . Kadeapoii, OTBETCTBEH-
[TepeueHb BHOCUMBIX H3MEHEHHI BHECEHHUS .
n/n - HOH 3a peatn3aIuio
OIIOIT
1
2




