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1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIVIMHE

Kareropus (rpyrmma)

Kon 1 nammeHoBaHue

KOI[ 1 HAUMCHOBAHUEC
HHAUKATOpa JOCTHKC-

HanmenoBanre noka3aTteins OICHHBaHUS

KOMITETCHITUN KOMIICTCHIIUN pe3ysibraTa 00y4YEeHHUS M0 JTUCIUILITNHE
HUSI KOMTICTCHITHH
Oobmenpodeccu- | OIK-1. Cnocoben | OITK-1.3. O0bscHs- | B pe3ynbrate 0CBOCHHS TUCIUILTAHBI 00y4a-
OHAJIbHBIC KOM- MIPUMEHSATH €CTe- €T CYIIIHOCTh XUMH- | FOIIMICS OIDKEH
METSHIUH CTBCHHOHAYYHBIC U | YECKUX SBJICHUH U 3HaTb: OCHOBHBIC MTOHATHS U 3aKOHBI XUMHH,

00IIenHKECHEPHBIC
3HAHUS, METOJIbI
MaTeMaTHYECKOT0
aHaM3a v MOJICIH-
poBaHusl B podec-
CHOHAJIbHOU Jes-
TENBHOCTH.

MPOIECCOB Ha OCHO-
BE€ 3HAHHUM OCHOBHbBIX
MOHATUH U 3aKOHOB
XHUMHH, TPOBOJUT
JKCIIEPUMEHTBHI 10
3aJJaHHON METOJHNKE
U aHAJIU3UPYET UX
pE3YIbTaTHL.

CTPOEHHE aTOMa U XUMUYECKYIO CBS3b, MIEPH-
OJIMYHOCTh CBOMCTB 3JIEMEHTOB, PEaKIIMOH-
HYIO CIIOCOOHOCTB BEIECTB, OOIIUE 3aKOHO-
MEPHOCTH  OCYIIECTBJICHHS  XUMHYECKUX
MPOLIECCOB, TEOPETHYECKUE OCHOBBI OIHCA-
HUS CBOWCTB pacTBOPOB, OKHCIMTEIBHO-
BOCCTaHOBHUTEJIbHBIC CHCTEMBI, OCHOBBI Op-
raHU3aldud ¥ METObI CAMOCTOSTEIILHON pa-
0OTBI, OCOOCHHOCTH HWHTEIUICKTYaJIBHOTO
Tpyda Ha pPa3IMYHBIX BHUIAX ayJAUTOPHBIX
3aHSTHI, METOIBI U CPEACTBA XUMHYECKOTO
WCCIICIOBAHMUS BEIIECTB M UX MPEBPAICHUH.
YMmers: YKa3aTb 3aKOHBI M IIpaBujia, XUMHU-
YEeCKHEe CHCTEMbI, CBOICTBA BEIECTB, OIHU-
CHIBAIOIIME JAHHBIC XMMHUYCCKHE SIBJICHUS,

MIPOBOJIUTH pacyeTsl KOHIEHTpaIuN
pacTBOpOB Pa3NUYIHbIX COCIMHEHUH,
OTpeneNiTh TEPMOJUHAMUYECKHUE

XapaKTEPUCTUKU XMMHMYECKMX pPeakuuid u
PaBHOBECTHBIC KOHUCHTpAIUMU BECUICCTB, BbI-
JIeTSITh  KOHKPETHOE XMMHYECKOE COJepKa-
HUE B NPHUKIAIHBIX 3aJa4ax Mpodeccuo-
HaJIbHOW JIEATEJIbHOCTH, ONPENEsITh Xapak-
TEPUCTUKH XMUMHYECKHX TPOILIECCOB, Xapak-
TEPHBIX JUIsi OOBEKTOB MPO(heCCHOHATBHOM
JICIATEIbHOCTH HAa OCHOBE TEOPETUYECKOTO,
HKCIIEPUMEHTAIBHOTO HCCIIEAOBAHUS, TPO-
BOJIMTH aHAIIU3 MMOJYYECHHBIX PE3YJIbTATOB.
Bﬂa}IeTB: HaBbIKaMU NPUMEHCHU I OCHOBHbBIX
MHOHSTUH U 3aKOHOB XUMHUH, XUMHUYCCKHUX CH-
CTEM ¥ CBOWCTB SJIEMEHTOB U UX COCTMHECHHI
I pe€lI€Hrs Ha COBPEMCHHOM YPOBHE BO-
MPOCOB, BO3HUKAIOIINX B MPO(ECCHOHAb-
HOU JIeATEILHOCTH, HABBIKAMH BBIOOPA CIIO-
co0a npe/cTaBieHNs UHPOPMAIHH B COOTBET-
CTBHHU C yqe6HI)IMI/I 3a1a4yamMu, rprueMamu 1o-
HUCKa I/IH(bOpMaI_[I/H/I, HaBbIKAMHX BBITIOJITHCHUA
OCHOBHBIX XUMHUECKHX JJADOPATOPHBIX OTIe-
paruii, MeTojiaMu onpenenenus PH pactso-
POB, HAaBBIKaMH BBIABJIICHUS XapaKTepa XUMH-
YECKHUX MPOIIECCOB M UX YIPABICHUEM Ha
00BeKTax MPoheCcCHOHATBHON IEATEIHLHO-
CTH.




2. MECTO JUCHUII/INHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuus OIIK-1 CiocobeH npUMeHSATh €CTECTBEHHOHAYYHBIC U OOIICHHKEHEPHBIE
3HAHHUS, METO/Ibl MATEMATHUECKOT0 aHAJIN3a U MOJIETIUPOBAHUS B IPO(HECCHOHATBLHON eI TeIbHOCTH.

HaHHaﬂ KOMIIETCHI U (bOpMI/IpyeTCﬂ cIeaAyromyuMu JUCHUIIIIMHAMUA.

Cragus HavmeHnoBaHUS JUCLIMIIIMHBL
1 MaremaTuka
2 dusnka
3 Xumus
4 Teopernueckass MEXaHHKa
5 DJNEKTPOHHUKA U AJIEKTPOTEXHUKA

3. OBbEM /IUCHMIIJIMHbI

OO611ast TpPyA0€MKOCTh AUCIMIUIMHBI COCTaBIIsIeT 4 3a4. equHull, 144 gaca.

dopMa NpOMEKYTOUHOMN ATTECTALINH JK3aMeH
(9K3aMeH, Tuh(hepeHINPOBAHHBIN 3a4ET, 3a4€T)

Bun yuebnoit paboTbl Bcero Cemectp

4acoB Ne 1
OO011ast TPYA0EMKOCTh IUCIUILINHBI, Yac 144 144
KonTakTHas padora (ayANTOpPHbIE 3aHATHS), B T.4.: 56 56
JIEKITUHA 34 34
n1abopaTopHbBIC 17 17
IPAKTUYECKHE - -
IPYNIOBbIE KOHCYIBTALUU B IEPUO TEOPETUYECKOTO ) 5)
00y4YeHHs U IPOMEXYTOYHOHN aTTeCTalluu
CamocrosiTesibHast padoTa CTYAEHTOB, BKJIKOYas HH- 88 88
AUBHAYAJTbHbIE U TPYNNOBbIE KOHCYJIbTAIIMU, B TOM
4yHciie:
KypcoBoii mpoekr - -
Kypcosast pabota - -
PacuetrHo-rpaduueckoe 3ajanue - -
WuauBuyanbHOE JOMAIIHEE 33/1aHue 9 9
CamocrosiTenpHas paboTa Ha TOATOTOBKY K ayIUTOP- 43 43
HBIM 3aHATHAM (JIEKLIUH, TPAKTHYECKUE 3aHATHS, J1a00-
paTOpPHBIC 3aHSITHS)
dopma NpOMEKYTOUHON aTTecTaluu 36 36

(3K3aMeH)




4. COJIEP’KAHUE JUCLATITAHBI

4.1. HammMeHOBaHHUE TeM, UX COJIepP:KaHMe U 00beM

Kypcl Cemectpl

n/n

HaunmenoBanue paznena
(kpaTKoe cojiepKaHue)

O0bEM HA TEMATUYECKUN

paszzesn 1o BuaaM yuyeOHon

Harpy3Ku, Jac

[IpakTnueckue
JlaGoparopHsbie

3aHATHA
3aHATHA

CamocTosTenbHas paboTa Ha

Ay AUTOPHBIM 3aHATHAM

2

w| Jlekuun

4 5

O [MOArOTOBKY K

Knaccupukauus, cBOMCTBA XMMUYECKHUX dJIeMeHTOB. [lepuoanyHocTs CBOMCTB

3JIEMECHTOB

[Ipocroe BemiecTBO U XUMUYECKHH 31eMeHT. Cl10)KHOE Be-
IIECTBO, XapakTep W BHAbl XMMHYECKOM CBsI3U. BaxxHen-
IMe HEOPraHMYECKUE COCOUHEHHUs, HOMEHKIaTtypa. Me-
TaJUIbl 1 HEMETAJUIbI, MIOJy4YE€HHUE, CBOMCTBA, IPUMEHEHHE.
XHUMUYECKUE CBOMCTBA U MOJYYEHUE OKCHUJIOB, TUAPOKCH-
JIOB, KUCJIOT, cojiei. CBsA3b MEXKy KJaccaMy HEOpraHu4e-
CKMX coeauHeHuH. [IepuoIUYHOCTh CBOMCTB JJIEMEHTOB.
Crpoenue aroma. IIpaBuno Kneukosckoro, XyHaa, npuH-
mun [Maynu. [Toapasaenenue 31eMeHTOB Ha s-, P-, d- u f-
cemeiictea. KBanToBpie umciaa. KoBaseHTHas CBS3b.
Tunel tubpunmszanuu. WMonHas cBa3b. Mertamnndyeckas
CBSI3b.

11

OcHoBHbBIE 3aKOHBI XUMUH

OcHoBHBIE TOHATUA. MoJb U SKBHBAJIEHT. PacueT Macco-
BOT'O cocTaBa. ['a30BbIe 3aKOHBI (3aKOH KPATHBIX U 00HEM-
HBIX OTHOIIICHU, 3aKOH ABOTaJIpO, 3aKOH MapIIHATbHBIX
NaBJIeHUH, 3akoH boitnga-Mapuotra, ['eii-Jlroccaka, 00b-
€IMHEeHHBIN 3aKk0H bolnsa-Mapuorra u I'eli-JTroccaka,
ypaBHeHue MenpeneeBa-Knaneiipona). Crexuomerpuue-
CKH€ 3aKOHBI (3aKOH MTOCTOSTHCTBA M COXPAHEHHS MAaCCHI,
3aKOH YKBHBAJICHTOB).

3. O0muMe 3aKOHOMEPHOCTH OCYIIECTBJIEHUSI XHMHUYECKHUX MPOIECCOB

OcHoBHbIE TIOHATHA TepMoauHamuKu. IlepBoe Hagamo
TepMOJIUHAMUKHU. 3aKoH ['ecca. DyHKIIMM COCTOSAHUS CH-
CTEMBI: DHTANbIUsA, SHTpomus, sHeprus ['md6ca. Hanpas-
JIEHHOCTh XMMHYECKHX MpoueccoB. OCHOBHBIE NOHSATHUS
XUMHUYECKON KUHETUKU. CKOPOCTh XMMHUYECKOW PEAKIUU
B TOMOT€HHBIX M T€TEPOTE€HHBIX CHUCTEMaX. 3aKOH JeM-
cTBUA Macc. KOHCTaHTa CKOpPOCTH peakiu. JDHEpPrus ak-
TUBAIMU. YpaBHEHHE AppeHuyca, nmpasuio Baut-I'odda.
Xumuyeckoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO paB-
HoBecus. DaKTOpBhI, BIUSIOIME HA CMEIIEHNE XUMUYECKO-

ro pasHoBecus. [Ipunnun Jle-Illarense.

6 _ _




4. Teopernyeckne OCHOBBI ONIUCAHUS CBOMCTB PACTBOPOB
PactBopbl. KosnuratusHele cBoiicTBa pacTBOpoB. Jluc- 6 _ 8 12
MEPCHOCTH U AUCTIEpCHBbIE cucTeMbl. CIIOCOOBI BBIPaXEHHS
KOHIIGHTpauuii pactBopoB. 3akoHbl Payns u Bant-I'odda.
Teopus 35eKTpoauTHYECKON aucconuanuu. CuibHbIE U
ciabple 37eKTpoiauThl. KoHCTaHTa M CTeneHb AMcCcolna-
1uu. CBsi3b MEXKIY H30TOHHYECKHM KOI(PPUIMEHTOM U
CTENEeHbI0 Auccolanuu. 3aKoH paz0aBieHus OcTBaibia.
[IpaBuno bepromie-MuxaineHko. YCI0BUS HPOTEKAHUS
HOHHO-O00MEHHBIX peakiuil. oHHOe nMpou3BeieHne BOJIbI,
BOJOPOAHBIN NOKa3arenb. [IponsBenenrie pacTBOPUMOCTH.
I'mppomus coneit. Tunel rugponusa. KoHcTaHnTa U CTENEHb
ruaponusa. Pacuer pH kucinor, ocHoBanwmii, coneit. XKect-
KOCTb BOJIbI M1 METO/Ibl €€ YCTPAHEHHUSI.

5. OKHC/JIHMTEeIbHO-BOCCTAHOBHUTE/IbHBIC CBOIICTBA BellleCTB
CreneHb OKUCIEHHS 3JIEMEHTOB. OKHCIIEHUE U BOCCTa- 6
HOBJICHHE, OKUCIIUTENIN U BOCCTAHOBUTENU. THUIIBI OKHC-
JIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Hanpasienue
nporekanus OBP. CriocoOs! ypaBHUBaHUS PEIOKC-
peakuuii (MeTo/ AIEKTPOHHOro 0anaHca U HOHHO-
AIEKTPOHHBIN ). XUMUYECKUE UCTOYHUKH JICKTPUUECKOM
sHepruu. Cxema rajabBaHUYECKOro 3JIEMEHTA. Y paBHEHUE
Hepucra. CtangapTHbI€ 2JIEKTPOIHbIE TOTEHIMAIBL. Psj
HaIpsHKEHUN MeTauioB. TeopeTnyeckre OCHOBBI 3JIEK-
TpOJM3a. 3aKOHBI 3JIEKTPOJIN3A.

6. Ilpouecchl, MpoTeKkaoUMe B JJIEKTPOXUMHYECKUX CHCTEMAaX
Koppos3usa meramnoB. Xumuueckas (ra3oBasl) U 3JEKTPO- 2 _ 1 3
XUMHYECKas KOppOo3Hsl MeTaJUIoB. BiusHue BHYTpEeHHUX U
BHEIIHUX (PAKTOPOB Ha CKOPOCTb XUMHUECKOH KOPPO3HH.
MeTo/1bl 3aIlKThI OT KOPPO3HH.

7. BbIcOKOMOJIEKY/IAPHBIE COeNHEHMS

BricokoMotekynsipHbIe COSMHECHHS (OpraHUYecKue, He- 5 B B 2
oprannueckue). OpraHnyecKrue 1 HEOPraHUIeCKHUe MOJH-

MEpbI, METOBI TIOJyYeHUsI, CTPOCHHE, CBoMcTBA. OHro-

Mepbl. buononumepsi.

Hroro 34 - 17 43

4.2. Conepxxanue NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

[IpakTuyeckue (CeMHHApCKHE) 3aHATHS MPU U3YYSHUU IUCLUIUIMHBI HE MPEAYCMOTPEHBI Y4eOHBIM
IUTAHOM.



4.3. Conep:kaHue J1a00paTOPHBIX 3aHATHI

No HaumenoBanue Tema maboparoproro 3ausatusi | K-po | Camocrosrenshas
/i paszerna AUCIHUILTAHBI yacop | P00TaHa noaro-
TOBKY K ayAUTOP-
HBIM 3aHATHUAM
cemectp Ne 1
1 | Knaccuduxanus, cBOHCTBa Texnuka 0e30macHOCTH U TIpa- 6 6
XUMHUYECKUX 3JIeMeHTOB. [1e- BUJa paboThl B JaOOpaTOPUU.
PUOJIMYHOCTH CBOMCTB 37ieMeH- | KHCIIOTHO-OCHOBHBIE CBOICTBA
TOB. BOXHEHIIMX KJIACCOB HEOpra-
HUYECKUX COEJIMHEHUM.
2 | Teopernueckue ocHOBHI onu- | CBOMCTBa pacTBOPOB, pPacyeTh 4 4
CaHMs CBOKCTB PaCTBOPOB. KOHIICHTPALlUii paCTBOPOB.
3 | Teoperuueckue ocHOBHI onu- | Onpenenenne pH pacTBopoB u 4 4
CaHMs CBOWCTB PaCTBOPOB. THJIPOJIA3 COJIEH.
4 | OxkucnurenbHo- OkucIuTenpHo- 3 3
BOCCTAaHOBUTEIIHHBIC CBOMCTBA | BOCCTAHOBUTEJIBHBIE CBOHCTBA
BemiectB. [Iporeccel, mpore- AJIEMEHTOB. DIEKTPOXUMHUYE-
KafoIIHe B MJICKTPOXUMUIC- CKHE TPOIIECCHI, KOPPO3UsS Me-
CKHX CHCTEMaXx. TaJJIOB.
NTOI'O: 17 17

4.4. Conep:kanue KypcoBOIro npoexkra/padornl

KypcoBbie paboThl U KypCOBBIE NMPOEKThl MPHU HM3YyYEHHUU IUCHMIUIMHBI HE MPEIyCMOTPEHBI
y4€OHBIM IJIAHOM.

4.5. Coaep:kaHue pacyeTHO-Tpa)MuecKoOro 3aJaHus,
MHIMBUIYAJIbHBIX JOMAIIHUX 3aJAHU I

PacuetHo-rpaduueckoe 3ajaHue NpU U3YUYEHUU TUCLUIUIMHBI HE MPEIyCMOTPEHO Y4eOHBIM
IIJIAHOM.

HpI/I HU3YUCHUN JUCHUILINHBI y‘le6HHM IJIaHOM NPEAYCMOTPCHO BBIIIOJIHCHUC WHAWBUAYAJIb-
HOro 10MaliHEro 3aJaHus.

Ha BrimonHenue mHauBHayanpHoro aomamrHero 3ananus (MJ13) mpexycmorpeHo 9 dacos ca-
MOCTOSITEIPHON pabOTHI CTyIeHTa 0 pa3aenam 1, 2, 3,4, 5, 6.

[enwto Bemonnenus MJI3 sBrsercs moaroroBka oOy4aroIierocss K CaMoCTOSITEIbHON padoTe, B
3aKPEIUICHUH MOJYYEHHOT'O TEOPETUUECKOT0 U AKCIIEPUMEHTAIILHOIO MaTepuaia.

NJI3 BBIMOJHSETCS MO TEMAaTUYECKUM HApPaBICHHUSIM O]l PYKOBOJCTBOM IPENOaBaTENs
nuctuIInHel. 3ananne Ha MJI3 BeImaeTcst CTyIeHTyY MpenoaaBaTesieM JUCITUTIIUHBI U opopMIIsieTcs: B
MUCbMEHHOM WM DJJIGKTPOHHOM Bujae. MHAauBuayanbHOE [OMalIHEee 3aJlaHue OIpEIEIsieT:
TEMaTUYECKOEe HaIpaBJieHNE; 00bEM BBIMOTHIEMOTO 3a/IaHHs; CPOKH BBITIOJTHEHHS, C/ITaYl HA TIPOBEPKY
Y 3aIlIUTHI.

3amaHus To pasjaenaM pa30uparoTcs Ha JaOOpaTOPHBIX 3aHATHUAX W 3aIUINAIOTCA B Oecene ¢
MpenoiaBaTesieM IOCie MPOBEPKU MPABUILHOCTH X BBITOJIHEHUI.

Tunoseie 3aganus st /13 npuBeaenst B 11.5.3 paboueit mporpaMmbl JUCITUATITAHBI (MOTYJIs).

B mpotiecce BBIMOTHEHUsT WHIWBUAYAIBHOTO JIOMAIIHETO 3aJaHusl OCYIIECTBIISIETCS] KOHTAKT-
Hasi paboTta oOyuaromierocs ¢ npenojasareneM. KoHcynpraium npoBoaATCs B ayAUTOPHIX W/WIH TO-
CpeICTBaM 3JIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpe/Ibl YHUBEPCUTETA.



5. OHEHOYHbIE MATEPUAJIbI U151 TIPOBEAEHUA TEKYHIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanuzanus KoOMneTeHI U

1 Komnerenuus OIIK-1 CiocobeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U 00-

IICHH)KEHEPHBIC 3HAHKS, METOJIbl MATEMAaTHICCKOTO aHaIM3a ¥ MOJICIUPOBAHUS B TIPO-
(beccroHaTBHOU MEATSTLHOCTH.

Haumenopanmue HHAUKATOpa JOCTHIKCHUS

Hcnonb3yembie cpeacTBa OIICHUBAHUS
KOMITETCHIIUHT

OIIK-1.3. OOBSACHSET CYyIIHOCTh XUMHYE- OK3aME€H, BBIIOJIHEHHWE M 3allluTa WHIAUBUIYAJIbHOTO
CKHX SIBJICHUM U MPOIIECCOB Ha OCHOBE 3HA- | IOMAIIHETO 3a/IaHMs, BBINIOJHEHHE M 3aluTa jJadbopa-
HUM OCHOBHBIX MTOHSATHUH ¥ 3aKOHOB XUMHUH, | TOPHBIX PadoT.

IIPOBOJIUT KCIIEPUMEHTHI 110 3aJaHHOU Me-
TOAUKE U aHAIU3UPYET UX PE3YJIbTATHIL.

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA IJIS IPOMEKYTOYHON ATTeCTAlMHU

5.2.1. IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIOBBIX 3aJIaHMI) ISl IK3aMeHa

No HaunmenoBanue CogeprkaHue BOIMPOCOB (THIOBBIX 3aJJaHU)

/T | pasnena QUCIUTLINHBI

1 Knaccudukanus, [TonsiTue nmpeamera «Xumusi». [lonsiTue atoma, MOJIEKYIbI, BELIE-
CBOMCTBa XUMHUYECKHX | CTBa (IIPOCTOE, CI0KHOE).
aneMeHToB. [lepuo- [lepnonnueckuii 3akoH u cucreMa JI.11. MenneneeBa (0oCHOBHBIE
JTUYHOCTH CBOMCTB TTOJIOKEHUS).
AJIEMEHTOB. BaneHTHOCTB U CTENEeHb OKUCIEHUS AJIEMEHTA

Knaccugukanus Beniects. Baxkneiinume kjiaccel HEOpraHMUECKUX
BeIIeCcTB (OKCUIBI, OCHOBAHUS, KUCIOTBI, COJH), UX XUMHUYECKUE
CBOMCTBA, MOJIyYEHUE.

Mertanibl 1 HeMeTaIbl, X XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,
MIpUMEHEHHE.

Crpoenue atoma. [lociaenoBaTenbHOCTh 3alI0JHEHUS aTOMHBIX Op-
OuTaliell PJIEKTPOHAMM.

[Ipunuun HauMensblen sHepruu (npasuio Kneukosckoro). [lpun-
nun [lTaynu. [IpaBuno Xynaa.

[Toxpasnenenue 371€MEHTOB Ha s-, P-, d- u f-cemeiicTBa (0OIas xa-
pPaKTEepUCTHKA, BAJICHTHOCTH, CTETICHU OKUCJICHUS, HAXOXK/EHHE B
pupoJie).

KBanrtoBble uncina (rjaaBHOe, OpOUTAIbHOE, MATHUTHOE, CIIMHOBOE):
ompejeneHus, 0003HaAUYCHHUS, YTO XaPaKTEPU3YIOT

KoBanentHas cBs3b. [ mOpuan3amust aToMHBIX opOUTaeid. TUIIbI TH-
Opuamzanun. MoHHas cBsA3b. DIEKTPOOTpUIIATeNbHOCTh. CPOJICTBO K
AJIEKTPOHY. MeTamndecKkast CBsI3b.

Harmummre B MOJIEKYISIPHOM ¥ HOHHOM BHJI€ PEAKIIMH CJICTYIONMINX
npespamieHuii: Ca — Ca(OH); — Ca(H2P0O4),; — Caz(POy)..
CocTtaBbTe B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM BHJI€ PEAKIIUU
MOJIy4eHHUs] BCEX BO3MOXHBIX COJIEW MCXOMSl M3: TUJIPOKCUIA allto-
muHus (I11) u cepHOIt KUCTOTHI.

Hanummure ¢hopMynbl OKCHAOB, COOTBETCTBYIONIUE YKa3aHHBIM THJI-




POKCHIaM W TOATBEPANUTE CBOMCTBA OKCHIOB XMMHYCCKMMH ypaB-
menusamu: Ca(OH),, HNO,, Al(OH)3,

3akonunte ypaBHeHus peakunmii: BaOHClI + NaHS =; Mn,O; +
Na,O =; BeO + Ca(OH), =.

Hanummre 31ekTpoHHYI0 (GOopMynTy aromMa JJIEMEHTAa W Ha30BUTE
€ro, e€ciaM 3Ha4YeHHs KBaHTOBBIX umcena (N,I,m;, ms) cruemyrorme:
3,0,0,+1/2; 3,0,0,-1/2; 3,1,-1,+1/2; 3,1,0,+1/2.

HO JAaHHBIM O KBAHTOBBIX YHCJIaX W YHUCIIC BHGKTpOHOB Ha BAJICHT-
HBIX OPOUTAIIAX COCTAaBE DIIECKTPOHHYIO (OPMYJIy aTOMa M YKa)KHTE
HasBauue ieMmenta: N=3, I=1, N,=6.

OCHOBHBIE 3aKOHBI
XUMHUMU.

Mouasb. Hucno ABoraapo. HopmanbsHeie ycioBusl.

MoJbHEIH 00beM ra3a. AGCOIIOTHAS H OTHOCHUTEILHAS IINIOTHOCTE
rasa.

YHuBepcanbHas ra30oBas MOCTOSHHAS, €€ YHCIICHHbBIE 3HAYCHUs, Qu-
3UYECKUU CMBICII.

OcCHOBHBIC CTCXHOMETPUUICCKUC 3aKOHBI (3aKOH IHOCTOAHCTBA COCTa-
Bd, 3dKOH COXPAaHCHHA MaCCbI)

OCHOBHBIE Ta30BBIC 3aKOHBI XUMHH (3aKOH YKBUBAJICHTOB, 3aKOH
ABOTapo U CIEACTBUS U3 HETrO, 3aKOH MaplMaIbHBIX JIaBJICHUN, 3a-
KOH KPaTHBIX OTHOIICHHIA, 3aKOH TIPOCTBIX 00BEMHBIX OTHOIICHHH,
3akoH boitns-Mapuotra, 3akoH I 'eii-JIroccaka, 00beUHEHHBIN ra3o-
BbIil 3aK0H boiinsa-Mapuorra u 'eii-JItoccaka)

VYpaBuenue MeHneneeBa-Kiaiinepona.

OKBHUBAJICHT U MOJIIpHasA MacCa 5KBHUBAJICHTA IMMPOCTBIX U CJIIOKHBIX
BCIICCTB, SDKBUBAJICHT MU MOJIAAPHAsA MacCa S5KBUBAJICHTA BCHICCTBA B
pCaKIuu. OKBUBaJIECHTHEIH 00bEM 1"8.3006p213HOF0 BCIICCTBA.

Kakoii 06bem rasza (H.y.) BBIAETUTCS MIPH B3aUMOJCHCTBUM COJISTHON
KHCJIOTHI C 2 T M3BECTHSIKA, cojiepskamiero 12% npumecei.

CocraB BemiectBa, mac.%: 62,1 — yrneponaa; 10,3 — Bogopona; 27,6 —
Kucioposa. MosekynspHas macca BellecTBa paBHa 57,6 1/MOIb.
BriBectu ero gopmymy.

KakoBa macca u 00beM IpOAYKTOB peakluu pasznoxkeHus 1,8 T kap-
6onata maraus (125°C, 1,1 at™), ecnu coaep)kaHre OCHOBHOTO Be-
IIECTBA B UCXOJITHOM MPOJYKTE COCTABISIET 85%.

Haiitu o6wvem raza npu H.y. ecinu npu 91°C u naBnenun 98,7 klla
HEKOTOPOE KOJIMYECTBO raza 3aHuMaeTr o0bem 680 mur.

Onpenennure MOJSPHYIO MacCy SKBUBAJICHTA TIEpMaHTaHaTa Kallus B
peakiuu: KMnO, + FeSO, + H,SO, = K,;SO, + MnSO, +
Fe2(804)3+H20

Ha BoccranoBnenne 16,12 r okcuaa AByXBaJE€HTHOTO MeTajjia Tpe-
Oyercs 8,96 1 Bogopoaa (H.y.). Beruuciure MOJSpHYIO Maccy 9KBH-
BaJIEHTa MeTajljIa ¥ ero OKCHIa. YKa)KUTe, KAKOW 3TO METa?

OO111e 3aKOHOMEPHO-
CTH OCYIIECTBICHHUS
XHUMHUYECKHX TPOIIEC-
COB.

Tepmoxumust (TEpMOANHAMHUKA). DHEpreTudeckue 3P PeKThl XUMU-
YECKUX PEaKIuil.

BHyTpeHHsIs SHEPrUs U SHTANbINS. 3aKOH COXPAaHEHMS SHEPTUU.
3akoH ['ecca, cnencTBus u3 Hero. TepMOXUMHYECKUE YPABHEHMUS.
Oneprus ['n66ca. YcnoBus caMonpon3BOJIEHOIO MPOTEKAHUS peak-
1ui. DHTponus, ee GU3NIECKUi CMBICI.

CKOpOCTh XUMUYECKUX peakiuii. KoHCcTaHTa CKOpOCTH XMMHUYECKOM
pEaKIvH.

3aKOH JICMCTBYIOIIUX Macc.

BnusiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKUX PEaKIMi (ITpaBu-
10 Bant-I'odda).

DOHeprusi aKTUBALUH, €€ PU3MUECKUI CMBICI.

Xumuyeckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PAaBHOBECHS.




[Mpunnun Jle-llaTense. Bnusiaue TemmnepaTypsl, 1aBieHus, 00beMa,
KOHIICHTpAalM1 Ha CMCIICHUC PABHOBCCHUS B PCAKIIUH.

Paccuuraiite CTaHAApPTHOC N3MCHCHHUEC SHTAJIBIIMA B PCAKIINU:
2H,S(r)+305(r)=2805(r)+2H,0(r).

[lpu kakoil Temmeparype CaMONPOU3BOIBHO TMOWIET pEaKIUs
CaCOs3(x) —» CaO(k) + COy(T).

Omnpenenutb AS® nns peakuuu: CaO(k) + HoO(k) = Ca(OH)2 (k).

Bo ckosbko pa3 usmeHuTces ckopocTh peakiuu: 2A + B = A,B, ecin
KOHIEHTPAIUIO BellecTBa A yBeIMUYUThH B 4 pa3a, a KOHIIEHTPAIHIO
BenlecTBa B ymenbmuth B 2 pasa.

B xakoM HampaBIeHUM CMECTUTCS XUMUYECKOE PAaBHOBECHUE B Peak-
002078
N2(1) + 3H2(1) = 2NHj3(1); AH® =-92,4 x ]I k.
a) MPpU MOHUKEHUH TEMIIEPATYPHI;
0) 1pu MOHM>KCHUH J1aBJICHUS;
B) MpU yBeNWYeHUH KoHUeHTpauuu 2NH;3?

Kak u3meHuTcs ckopocts npsiMor peaknuu Ny + 3H; = 2NH3 npu
YBEJIMUYEHUH J1aBiieHus B 4 pasza?

Teopernueckue 0CHO-
BbI OIIMCaHMs CBOWCTB
pacTBOpPOB.

PactBopbl, npupona pactBopoB. IlnoTHOCTh pacTBOpa, pacTBOpH-
MocCTbh. HachlllieHHbIE, HEHACHIIIIEHHBIE U MEPECHIIICHHbBIE PACTBOPBIL.

CrniocoObI BeIpa)KE€HUSI KOHIIEHTPAILMU PaCTBOPOB (MPOIICHTHAS,
HOpMaJIbHAsI, MOJISIPHAS!, MOJISLITbHAS, TUTD).

KecTkocTh BOJbI 1 METOJbI €€ YCTPAHCHUS.

3akonbl Payns. Kpuockonmueckas u 30yIuoCKOMYECKass KOHCTaH-
THI: (orpes] eeHust, PU3NISCKUIA CMBIC).

OcMoOC 1 OCMOTHYECKOE JaBJICHUC.

Teopust 2EeKTPOIUTHUECKOHN AuccolManuy AppeHuyca.

CuibHBIE U c1a0bie QJICKTPOJUTHI, MIPUMEPHI UX JUCCOLNALINN.

OKBUBaJICHTHAS QJICKTPOIIPOBOAHOCTD. H30TOHUYECKUIM KOB(I)(I)I/II_II/I—
CHT.

CBs13b M@Ky KOHCTAaHTOM U CTENEHBIO AUCCOIUAINH (3aK0H pa3-
6asnenust OcTBaIbAQ).

I[I/ICCOI_II/IaI_II/ISI BOJbI. Koncranra JucCconranu BOObI.

IIpon3sBeieHHE PaCTBOPUMOCTH, HOHHOE IPOU3BEIECHHUE BOJIBI.

Bonopoasslii ¥ ruApoKCUIIbHBIN NToKazaTenu. [llkana kucaoTHocT!
pacTBOPOB.

['maponus conei, ero Gpu3nyeckuii cMpICI.

KoHcTaHTa 1 cTenens ruponaunsa. BiausHue Ha MHTEHCUBHOCTD THJI-
poJIn3a pa3IUYHBIX (PaKTOPOB.

IIpaBuno beprosie-MuxanneHko.

Pacuer pH kucnot, ocHOBaHUii, COJIEH.

HpI/IBe,I[I/ITC YpaBHCHHA AUCCONUAINK CICAYIOMIUX BCUICCTB!: HNOg,
H,SiOs: Fe(OH)a.

Hanmmmure YpaBHCHHUA THAPOJIM3a B MO.]'IGKy.]'IHpHOfI U HOHHO-
MOJIEKYJISIpHOM (pOopMax, HA30BUTE BCE COCIMHEHUS U YKAKUTE pe-
akuuio cpensl (pH) pacTBOpoB cienyromux cosei: MeTacuiaukara
Kkanus, cynbdata xenesa (1), kapbonara sxenesa (I1I).

OHpeIIeJ'II/ITe BCIINYHHY pH BOOHOI'O pacTBOpa CCpHOﬁ KHCJIOTHI

koHnentpanuu 0,05 Moyb/i, eciau CTeneHb AUCCOIMAIMU paBHA
58%.

B kakom o6bemMe 2 M pactBopa conepxkurcs 9,8 r HySO,4?

Onpenenute MPOIEHTHYIO KOHIICHTPAIMIO PAcTBOPA, MOIYYEHHOTO
npu cmemuBanuu 250 ma 10%-noro (p = 1,066 r/mn) u 400 ma
26%-noro (p = 1,186 r/mn) pactBopoB HySO..




Brruucnure nporeHTHOE coziepykaHue O€3BOJHOM COJTM B PacTBOPE,
coaepxariee 10 r CuSO4-5H,0 B 150 © BOJIBIL.

OKHUCIIUTETBHO-
BOCCTaHOBUTEJILHBIE
CBOMCTBA BEILIECTB.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknuu, UX TUIIBI U IPAKTHU-
YECKOC 3HAUYCHHC.

MeTo1p1 ypaBHUBAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUn
(MeTOJI 3TIEKTPOHHOTO OaJlaHCa M HOHHO-AJIEKTPOHHBIN METON).

[Ipumepbl TUIMMYHBIX OKUCIUTENEH U BoccTaHoBuTenel. [Iponecchl
OKHCJICHUS U BOCCTAHOBJICHUSI.

CTaHHapTHBIfI IMOTCHI KA, HAITPABJICHUE IIPOTCKAHN OKHUCIIMTCIIb-
HO-BOCCTAHOBUTCIBHBIX peaKHHﬁ.

ITonsitue «nexkrpoxumusi». [loHsTue aHoaa, Kkatona.

Psn nanpsoxkennit metamioB. HopmanbHbINH BOJOPOIHBINA SJIEKTPO/I.

YpaBuenue HepHcra.

["anpBaHnYecKre MeMeHTBL. DiieMeHT Skoou-Jlanmasa. 3/(C raib-
BaHWYECKOTr0 JJIEMEHTA.

Onexktponus. 3akoHbl Papazes. O6acTu NPUMEHEHUS JIEKTPOIU3a
(mosry4eHue METaIOB, FAJIbBAHOILUIACTHKA).

YpaBHSUTE PEaKIMIO METOJOM JICKTPOHHOTO OajiaHca U yCTaHOBHU-
te ee Tui: Fe,0Oz+ CO = Fe + CO..

ypaBHHﬁTe PCAKIMKO HOHHO-IJICKTPOHHBIM MCTOJOM, OIIPCACIINTD
HaIlpaBJICHHUEC IPOTCKAaHUC XHUMHYCCKOM pCakuuu:

Zn+H,50,=H,5+7ZnS0O,+H>0

CocraBpTe cxeMy I'ajIbBAaHUYECKOTO JIEMEHTA, COCTOAILIETO U3 MEJI-
HOW U cepeOpsHOM TIJIACTHH, OIMYIICHHBIX COOTBETCTBEHHO B 1,2 M n
1,5 M pactBopel ux coned. Hanummre ypaBHEHHUs 3JEKTPOJIHBIX
npoueccoB U Bbruucaute D/C ranbBaHMYECKOrO 3JEMEHTa €CU
E°Cu®*/Cu = 0,34 B; E°Ag*/Ag = 0,80 B.

CocraBbTe cXeMy JIEKTpOJIH3a paciuiaBa 1 BogHoro pacteopa FeCls
Ha WHEPTHBIX 3MekTponax. Kakas Macca BeliecTBa BBIIETUTCS Ha
aHoJ/Ie W3 pacIulaBa, €Clu Cuiia Toka paBHa 1,36 A, a BpeMs dJeK-
Tpoausa — 2,4 yac?

IIpoueccsl, mpoTeka-
IOLIHE B DIIEKTPOXHU-
MUYECKHX CUCTEMAX.

Kopposust MeTaJios.

Buibl KOppo3un METAILIIOB.

MeTo/1bl 3aUTBI OT KOPPO3UH.

Kanmuii HaxonuTcss B KOHTakTe ¢ oyoBoM. Kakoii metamn Oyner
KOppoaupoBaTh B Kucio cpene. Jlaiite cxemy oOpaszyromierocs
raJIbBAaHUYECKOTO JIEMEHTA.

BricokoMonekymnsipHbie
COCIMHECHUS.

BricokoMoieKyIIpHbIE COE€IMHEHUsI (OpraHWYecKHe, HeOopraHuye-
CKHE).

Opranuyeckne 1 HEOpraHMYECKHEe MOJUMEpPH! (IpUMEpPHI, TPUMEHe-
HHUE).

Onuromeps! (IpUMepbl, TPUMEHEHHE).

buononumeps! (mpuMepbl, TpUMEHEHHE).




5.2.2. IlepeyeHb KOHTPOJBHBIX MATEPUAIOB
JJISL 3aIHMThI KYPCOBOI'0 MPOEKTa/ KYpPCcOBOM padoThI

KypcoBbie paGoThl 1 KypCOBBIE MPOEKTHI NMPU U3yUYEHUU AUCHMILIUHBI HE MPEIyCMOTPEHbl YueOHBIM
IUTAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUA (MATEPHAJIbI)
JJISl TeKYILero KOHTPOJISl B ceMecTpe

Texymuii KOHTPOJIb B TEUEHHE MEPBOTO CEMECTPa OCYIIECTBISIETCS B ()OpME BBINOJHEHUS U
3alUThl UHAUBHUYaIbHOTO IOMALIHETO 3aJaH1s; BBINIOJIHEHUS U 3alUThl Ja00paTOPHBIX PadOT.

IlepeyeHb KOHTPOJILHBIX BONPOCOB (THUMOBBIX 3axanuid) auast U/13

Ne HaunmenoBanue Coneprxanuie BOIPOCOB (TUIIOBBIX 3a[aHUM )

/T | pasnena qUCIUTLINHBI

1 Knaccudukanus, 1. Hanmummre dhopmyIibl coeAMHEeHU, uX rpaduyeckue GopMyIibL:
CBOMCTBa XUMHUYECKHX | okcun azota (V), runmpoxcun osnoa (IV), cepuucras kuciora, op-
aneMeHTOoB. [lepuo- todocdar meau (II), ruAPOOPTOCHUIMKAT KAJIBIUS, HUTPAT TUAPOK-
JUIHOCTH CBOWICTB COAITIOMUHUSI.
JJIEMEHTOB. 2. Harmumure GopMyiibl OKCHIOB, COOTBETCTBYIOIIME YKa3aHHBIM

TUAPOKCHIaM. YKaXHUTE KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUIIOB U
MOJATBEPAUTE XUMUUYECKUMHU PEAKIUIMU
HCIO, NaOH, Be(OH),.
3. 3aKOHYMTE YpaBHEHUE PEAKLIMIA:
CaO + S0, =; Zn0O + Na,O =; CO, + Ba(OH)z =,
KOH + H,SiO;3 =; HBr + Mg(OH), =; NaHSO, + CaOHNO; =.
4. CocraBbTe B MOJIEKYJIPHOM BHUJE PEAKIUU MOIYYEHHUS BCEX
BO3MOKHBIX  COJIEM UCXOMS U3: TUAPOKCH/IA INHKA U CEpHU-
CTOM KUCJIOTBHI.
5. HanuimuTe B MOJEKYJISPHOM BHJE PEAKLUM CIEAYIOIIUX IpeBpa-
IICHUH:
FeS — SO, —» 803 — H,S0, — Zn(HSO4)2 — ZnS0O,
6. [IpuBeanTe MONHYIO U XapaKTEPUCTHUECKYIO (OpMYJBl aTOMOB
Zn, Co, Tc B HOpMAJILHOM U BO30YXJAEHHOM COCTOSIHUSIX, IPUBEAU-
Te TpadUYecKyr0 dIEKTPOHHYIO (OPMYIy BAJICHTHBIX MOJYpOBHEH
AJIEMEHTOB B BO30YXKJIEHHOM W HOPMAJIbHOM COCTOSIHHSIX, YKa)KUTE
BO3MOXKHBIE BalleHTHOCTHU. [IpuBenute popmMymbl TUAPHUIOB M OKCHU-
JIOB, COOTBETCTBYIOIIME BBICIIUM CTEMEHSM OKHCJIEHHUS JITHX DJie-
MEHTOB.
7. Hanumure 31eKTpoHHYI0 QOpMYJy aroma 3JIeMEHTa U Ha30BUTE
€ro, €CJIM 3HAUYCHUsI KBAaHTOBBIX 4yucen (N, ¢, Mj, M) 2JIEKTPOHOB Ba-
JIEHTHOT'O JIEKTPOHHOTI'O CJIOS CIIEAYIOIIHE:
3,2,2,+1/2; 3,2,1,+1/2; 3,2,0,+1/2; 4,0,0,+1/2; 4,0,0,-1/2.
8. OxapakTepu3yiiTe KBAHTOBBIMH YHCIIAMHU CIIETYIOIINE COCTOSHUS
AIIEKTPOHOB:
2p 3d 4s
NNV [ I
9. CkonpkO 3HAUEHUH MArHUTHOTO KBAaHTOBOI'O YKCIA BO3MOXKHO
JUTSL DJIEKTPOHOB PHEPTETUYECKOTO MOAYpPOBHs ¢ / = 3?




OCHOBHBIE 3aKOHEI
XHUMHUH.

1. Onpenenute SKBUBAJICHT U MOJIAPHYIO Maccy SKBHUBaJleHTa cep-
HOUW KUCJIOTBI B pEAKLINHU

2H>S0, + Ca(OH)z = Ca(HSO4)2 + 2H,0.
2. BemecTBo COCTOUT U3 MarHus, BOAOPOa, YIIepoaa U KUCIOPOIa;
Macchl HaxonaTrcs B cootHomenun Mg:H:C:O = 1,01:0,083:1:4.
BeiBectu opmyity BemecTna.
3. KakoB oobem COp, 3aHMMaeMblidi 1 MOJIb ra3a MpH TeMIlepaType
27°C u gaBaeuuu 1,5 atm?
4. 3 1,35 r okcupa metaiia nosydaercss 3,15 r ero Hurpara. Bui-
YHCIUTE MOJISIPHYIO MacCy 3KBUBaJIEHTa 3TOT0 MeTaslia.
5. Kakoit o6bem mpu 20°C u 99,06 KIla 6yner 3anumats COp,
MOJTYYCHHBIN Mpu B3auMoaecTBuu 0,5 7kB kKapOOHATA C KUCIOTOM?

OO01re 3aKOHOMEPHO-
CTH OCYIIECTBIICHUS
XUMHYCCKUX ITPpOoLecC-
COB.

1. Onpenenuts sHTANBIUIO 00pa3oBanus CaHPOy(x), eciu
2Ca(OH),(k) + P,05(x)=2CaHPO4(x) + 2H,0O(r); AH® = —1587 kI
2. Ilpu coenunenun 2,1 T xkene3a ¢ cepoil Beimenunoch 3,77 xJlx
Ter1oThl. Paccuntare 3HTaNBINIO0 00pa3oBaHus Cylb(uaa xenesa.
3. [Ipu kakoii Temneparype HaCTYIUT PABHOBECUE CUCTEMBI?
CO(r) +2H2(r) = CH30H(x)
4. Duranerus pactBopenust Na,SO3 B Bojge paBHa —11,3 kJ[x, a 9H-
tanenus ruapatanun NapSOsz paBHa —58,4 kJIkx. Berauciurh 3H-
tanpuio pactBopenus NapSOsz-7H,0 B Boge.
5. Haiitu AH® peakiun MgCO3(kx) = MgO(k) + COy(T) mpu 25, 500
n 1500°C; npu kakoil Temmeparype peakuus MOWJIET CaMOIPOM3-
BOJIBHO?
6. Bo ckonbKko pa3 ciieayeT yBeIMYUTh KOHIIGHTPAILHIO BeliecTBa By
B CUCTEME
2A,5(T)+ Ba(T) = 2A5B(1),
4TOOBI MIPU YMEHBIIEHUH KOHIIEHTpAllMU BemiecTBa A B 4 pasa CKo-
POCTh MPSIMON PEAKIIMK HE U3MEHUIIACh?
7. TemnepaTypHblii KO3()PHUIMEHT CKOPOCTH HEKOTOPOW pEeakIiuu
paBeH 2,3. Bo CKOJBKO pa3 YyBEIMYHUTCS CKOPOCTh ITOM PEaKIIUH,
€CIIM TIOBBICUTH TEMIIepaTypy Ha 25 rpaaycos?
8. B kakoM HampaBIIEHUU CMECTUTCSI PABHOBECHE B PEAKIIHH:
2H;(1) + Oa(1r) = 2H,0(1); AH® =-483,6 x][Ix
a) MPY TOBBIICHUN TEMIIEPaTyPhI;
0) mpu MOHM)XEHUU JaBIICHUS;
B) MU yBEJIWYCHUHU KoHIIeHTparu 2H,0?
9. Jlns peakiuu Hy(t) + Bry(r) = 2HBr(r) nmpu HekoTopoi Temmnepa-
type K = 1. Onpenenuts coctaB (B MpOIEHTaX MO 00bEMY) paBHO-
BECHOM pPEaKIIMOHHOW CMECH, €CJIM MCXOJIHas CMECh cocTosia u3 3
moieit Ho u 2 moaeii Br,.
10. CrannaptHoe u3menenue sHeprun [ mé6ca ams peakuuu A + B =
AB npu 298K pasno —8 x/[x/monb. Hauanbable koHIIeHTpauuu [A],
= [B]o = 1 momnn/n. HaliTu KOHCTaHTy paBHOBECHS PEAKIIUU U PaBHO-
BECHBIE KOHIIEHTpaIuu BeniectB A, B u AB.

TeopeTnueckue ocHO-
BbI OIIUCAHUSI CBOUCTB
pacTBOPOB.

1. KakoBa mporieHTHasi KOHIIEHTPAIUs PacTBOpa, MOJYICHHOTO MpHU
pactBopennu 10 r moBapenHoit conu B 100 T BoabI?

2. OnpenenuTe MPOLIEHTHYIO KOHLEHTPAIMIO PACTBOPA, MOIYYEHHO-
ro npu cmemuBanuu 200 1 2,5%-noro u 400 r 3,25%-H0ro0 pactBo-
pos KOH.

3. Paccumraiite mMonsapHyro KoHmeHTpanuio pactBopa NaOH, B 100
M1 kotoporo cogepxutcs 10 r KOH.

4. CkoJpko rpamm xsopuaa kamus cogepkurcs B 500 m 0,1 H. pac-




TBOpa?
5. Ckonbko ma 0,2 H. pactBopa H3S nmoiiner Ha Heltpanusanuto 40
mi 0,1 H. pactBopa KOH?
6. IlpuBeanTe ypaBHEHUS TUCCOLUAIINN CICAYIOIINX BEIIECTB:
HNO3; H,SO3; Fe(OH),Cl; KHCr,07; NaClOs.
7. Kakue 13 nepeyuciieHHbIX HUXKE peakluid MPaKTHYECKH UIYT 110
KOHIIa (HeoOpatumo)? OTBET MOATBEPAUTE YPABHEHUSMHU COOTBET-
CTBYIOIIHUX PEAKIIMiA B MOJICKYJISIPHON ¥ HOHHOU (hopMme.
CH3COONa + HCI —; NH4Cl + KOH — ; FeCls + HySO4 — ;

Fez(SO4)3 + ZnCl, —» ; BaCl, + NaNO; — .
8. Hamummre ypaBHEHHS THIPOJIM3a B MOJEKYJISPHOM M HMOHHO-
MOJIEKYJISIpPHOH (hopMax U YKaKUTE PEaKLHUI0 Cpelbl CIETyIOLUX
couen:

Na,CrOy; Fe(N03)3; Al,Ss.

9. Yto mpoun3oiineT, eciau CIUTh PaCTBOPHI: a) XJIOPUAA ATFOMUHHS U
KapOoHara Kayus; 0) XJI0pHuaa aMMOHHUS M METaCUIIMKaTa HaTpus?
10. Onpenenure Benmuuuny pH Bomuoro pactBopa HySOs; koHIEH-
Tpauuu 0,1 MOJIB/N, €Cliu CTEeNeHb AUCCOLUALMHU 10 NEPBOM CTYIEHU
cocrasiusieT 1%.

5 | OKHCIUTENBHO- 1. YpaBHsiiTe peakinio METOJOM 3JEKTPOHHOTO OanaHca, YKaKUTe
BOCCTAaHOBUTEJIbHBIE OKHUCITUTENh M BOCCTaHOBUTENh. K KakoMy THITy OTHOCHTCS 3Ta
CBOICTBa BEIIECTB. OKHUCJIMTEIbHO-BOCCTAHOBUTEbHAS pEaKns?

KMnO,4 = KoMnO4 + MnO, + O,

2. Bo3smoxxna mu peakmus HNO3 + H,S = S + NO + H,0, ecnn
CTaHapTHBIC TIOTEHIIMAIBI PEIOKC-TIap cOCTaBisioT: E°s/s2- = 0,48
Bu EONO3*/NO = 0,96 B?

3. CocTaBUTh CXEMY TaJbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO W3
CBUHIIOBOM M XPOMOBOHW TIJIACTHH, OMYIIEHHBIX COOTBETCTBEHHO B
0,6 M u 0,9 M pactBopsl ux coseil. HamucaTs nOHHBIE ypaBHEHHS
peakiuil U ypaBHEHHsI AJEKTPOAHBIX MporeccoB. Berauciute 3/C
rajlbBAaHUYECKOro daemMeHTa. ECpp2+/pp = —0,126 B; E°c3+/cr = —0,91
B.

4.CocTaBUTh CXEMy DJEKTPOJN3a paciyiaBa M BOJHOTO pacTBOpa
KNO; Ha uHEepTHBIX 2ekTpoaax. Kakas macca BemiecTBa BBIICIHT-
Cs Ha KaToJie W3 pacIliaBa, eciu cuia Toka paBHa 3,2 A, a Bpems
aeKTpom3a — 2,7 yac?

6 | [Ipoueccsl, mpoTeka- 1. XKene3o HaxonuTcs B KOHTakTe ¢ XpomoM. Kakoii merann Oyner
FOIIME B AIEKTPOXH- KOPpOIUpOBaTh B MIEIOYHOU cpene. JlaliTe cxemy oOpa3yromerocs
MHUYECKHUX CUCTEMAaX. MIPU 3TOM TaJIbBAHUYECKOTO AJIEMEHTA.

3amuTa 1a00paTOPHBIX pabOT BO3MOYKHA IOCIE MPOBEPKH MPABHIBHOCTH MX O(QOpMIIEHUS U
BBINOJIHEHUS B TabopaTopuu. 3aIuTa MpOBOAUTCS B MUCbMEHHON opMe B TEUCHHE 3aHATHSL.

IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIOBBIX 32/IaHNH)
JJIA 3ALIUTHI JJA00PaTOPHBIX padoT

No HanmenoBanue .
CopepxaHrie BOIPOCOB (TUTIOBBIX 3aaHUIA)

/1 pazaena qUCIUILINHBI

1 1. Knaccudukanusi, cBoiicTBa Harnummre hopmymsl coequHeHnid U ux rpaduyecKue

XUMHUYECKHX dN1eMeHToB. [lepu- | dpopmynsl: okcua 6opa, TMAPOKCH MarHus, yrojabHas
OJIMYHOCTh CBOMCTB 3JIEMEHTOB. | KHCIIOTa, XpOMAT aTlOMUHUS, TUAPOOpTodocdaT Kaib-
(Kuc0THO-0CHOBHBIC CBOMCTBA | ITHsI, HUTpAT ruapokcoosiona (IV).




BOKHEHIIHMX KJIACCOB HEOPraHMU-
YECKHUX COCTUHCHHIA).

Hanummre ¢hopmMyIibl OKCHIOB, COOTBETCTBYIOIIHNE YKa-
3aHHBIM TUAPOKCHAAM. Y KQXKUTE KUCIOTHO-OCHOBHBIE

CBOMCTBA OKCUIOB Y MOATBEPANTE XUMUIECKMMU PEAK-
musvu:  HpSO3, Cu(OH),, Cr(OH)s.

3aKOHUUTE YPAaBHEHUE PEAKIIUM:

CaO + Si0; =; NyO3 + MgO =; ZnO + CdO =;
H,CrO,4 + Ba(OH)z =, NI(OH)Z + H,SO, =; KHSO,
+ BaOHBr =.

CocTaBbTe B MOJICKYJIIPDHOM BHUJIC PEAKIIUH TTOTYICHUS
BCEX BO3MOXHBIX COJIEH UCXOMS U3: 2UOPOKCUOA MdA2-
HUSL U XPOMOBOU KUCIONbL

Hanummure B MOJIEKYJIIPHOM BUJE PEAKIIUU CIAEAYIOLIUX
MPEBPAILICHUI:
0O, »+S0, - S0O; - H,SO, — Mg(HSO4)2 — BaS0O,

4. TeopeTnueckrue OCHOBBI OIU-
CaHHs CBOKCTB PacTBOPOB.
(CaoiicTBa pacTBOPOB, pacyeThbl
KOHLEHTpalLUi pacTBOPOB).

KakoBa mporneHTHass KOHIEHTPALUs pacTBOpa, MOITY4EHH(
npu pactBopernn 15 r Na,CO3 B 150 r BosbI?

PaccunraiiTe HOpMaTBbHYIO U MOJISIPHYIO KOHIICHTPAIIUU Pi
TBOpa HuUTpara xkene3a (I1), B 200 Ma KOTOPOTO CONEPKUT
9 r conu.

Kakyro maccy ruapokcuia Kaiaus HeoOXOAMMO TpHOaBHTY
1 1 18 %-noro pactBopa ruapokcuna kamus (p=1,41 r/m
4TOOBI TONYYUTH 32 %-HbIN pacTBOp?

Kakum oObemMoM 8 H. pacTBOpa CEpHOM KHCIOTHI MOX|
MOJIHOCTHIO TIepeBecTH B cynbdar 2,65 1 18%-Horo pactq
kapOonata Hatpus? Kakoli o0beM 3aliMeT BBIICITUBIIN]
ras (25°C, 1,3 atm.)?

PactBopumMocTts xnopuna Hatpus npu 20°C coctasiser 3(
r, a npu 100°C — 39,8 r Ha 100 r Boasl. Kakas macca co
BBITIAZIACT B 0cajioK npu oxiaxaeHun 500 r pactBopa ot 1
1o 20°C?

4. TeopeTnueckue OCHOBBI OIU-
CaHHs CBOKICTB PacTBOPOB.
(Onpenenenne pH pactBopoB 1
THJIPOJTHA3 COJIEH).

Hanummre ypaBHEHHsS B MOJIEKYJISIPHOH M HOHHO-
MOJIEKYJISIpHOM popmax:
a) Pb(N03)2 + K,S =; 6)CH3COON& + H,SO, =

[IpuBeanTEe ypaBHEHWE IHMCCOIMAINHU DIICKTPOIUTOB B
pactBopax: BeSO,4; H3POs; (CuOH),SO4

Hanummre ypaBHeHuE THIpONHM3a B MOJEKYJIIPHOW U
MOHHO-MOJIEKYJISIPHON dopmax, u
YKaXXHUTE PEAKIMIO CPEIBI PACTBOPOB CIEAYIOIIUX COEAU-
HEHUIl: HuTparta 6epuiuius, cyiabGuaa HaTpHsl.

Onpenenure Benmmuuny pH 0,05 1 pactBopoB Ca(OH), u
HNO,, a Takxxe 0,02 M pactBopa gropuja Kaausl.

KaKkoBBI KOHIIGHTPAIIMH HOHOB W MOJIEKYI B 5.10™ Mo-
JISIPHOM PacTBOPE I'MIPOKCHUIA KAJIBLUS, €CIIU CTEIIEHD
JIMCCOITMAIY paBHa 85%7

5, 6. OxucaIUTETBHO-
BOCCTAaHOBHUTEIILHEIE CBOMCTBA
BeriecTB. [Iporeccel, mpoTeka-
IOIIUE B DJICKTPOXHUMHYCCKUAX
CHCTEMaX.

(OkucnurenpHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA
3JIEMEHTOB. DJIEKTPOXUMHUYC-

YpaBHHﬁTe PCAKIIMIO METOAOM JSJICKTPOHHOI'O 6aﬂcha,
YKaXXUTE OKHUCIUTEIIb U BOCCTAHOBUTCIIb. K KaKOMYy THITY
OTHOCHUTCA 3Ta OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHAA PCAK-
aus?

Ho,MnO4= HMnOs+ MnO,+ H,O;  KNO3z= KNO,+ O,

Bo3moskHa mu peakiys?
CrCl3 + Br, + KOH = K,CrO4 + KBr + KCI + H,0

CocraBTe cXeMy TaJIbBAHUYECKOTO JJIEMEHTA, COCTOSIIIe-
0 U3 MarHMEBOM M KEJE3HOW IUIACTHH, ONMYIIEHHBIX CO-




TaJIJIOB).

CKHE MPOIECCHI, KOPPO3Us Me- otBeTcTBeHHO B | M 1 0,8 M pactBops! ux coneil. Hanu-

caTb HMOHHBIC YPaBHEHUS PEAKIUNA W ypaBHEHHUS DJICK-
TpoAHBIX mpoueccoB. Beruucnuts IJIC raapBaHMYECKO-
ro 1eMeHTa. E Fe2+/pe = —0,44 6, E ug2+lvg = —2,36 6.
CocraBTe cxeMmy 3JeKTpoJiM3a paciiaBa U BOJIHOTO pac-
tBopa CrCl; ma mHepTHBIX 3jekTponax. Kakas macca
BEIIIeCTBA BBIJCIUTCS HA KAaTOJE U3 paciliaBa, €ciiid cujia
TOKa paBHa 6 A, a Bpemst anekTponusa — 1,5 gac?

XpOoM HaxOJUTCsl B KOHTAKTe ¢ Meabto. Kakoil merain
OyIeT KoppoAupoBaTh B KUCIOW cpexe. [aiTe cxemy
o0pa3yromierocs Mpu 3TOM rajlbBaHUYECKOIO JJIEMEHTA.

5.4. Onucanue KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHl/Iﬁ 1 IIKAJbI OICHUBAaHUSA

[Tpu mpomexkyTo4HON aTTecTalMy B (pOpME 3K3aMEHA UCIOJIb3YeTCs CIEAYyIOIas IKajaa ole-
HUBAHMSL: 2 — HEYIOBJIETBOPUTEIBHO, 3 — YIOBIETBOPUTEIBHO, 4 — XOPOILO, 5 — OTIUYHO.

KpI/ITCpI/IHMI/I OLICHUBAaHU I[OCTH)K@HHﬁ MOKa3aTeseH SIBISIOTCS:

HawnmenoBanwue 1o-
KazaTejisd OLiCHHBA-
HUS pe3yiIbTara
oOydeHus Mo Juc-
LUIIIHHE

Kpurepuii onieHuBanus

3Hanug

3HaHKWEe OCHOBHBIX IOHATHH M 3aKOHOB XUMHH, CTPOCHHUA aTOMa U XUMHYECKOU
CBA3H, ICPUOJUIHOCTU CBOMCTB JICMEHTOB.

3HaHue peaKHHOHHOﬁ CIIOCOOHOCTHU BCIICCTB, 06H_[I/IX 3aKOHOM€‘pHOCTCI>i
OCYHICCTBJICHHUA XUMHNYCCKHUX TPOICCCOB.

3HaHue TCOPCTUUICCKHUX OCHOB OIIMCAaHHUA CBOICTB pacTBOPOB, OKHUCINUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX CUCTEM, MCTOAOB U CPCACTB XUMHUUYCCKOro HCCICIOBa-
HUs BCIICCTB U UX npeBpameHI/Iﬁ.

3HaHMSI OCHOB OpraHM3allid U METOJ0B CaMOCTOSITENIbHON paboThl, 0OCOOEH-
HOCTH HMHTEJUICKTYalIbHOTO TpyJa Ha PAa3IMYHBIX BUAAX AyIUTOPHBIX 3aHs-
THIA.

YMmenunsa

YkazaTh 3aKOHBI U IpaBUjida, XUMHUYCCKUC CUCTCMBI, CBOMCTBa BCIICCTB, OIIN-
ChIBAarOIIMEC JaHHBIC XUMUYCCKUC ABJICHNUA.

HpOBOI[I/ITL pacueTbl KOHUOCHTpALIUHA PACTBOPOB PA3JIAUYHBIX COCﬂHHeHHﬁ,
OMnpeacIATb TCPMOJUHAMHUYCCKUC XAPAKTCPUCTUKU XHUMHUUYCCKHUX peaKHI/Iﬁ n
PAaBHOBCCTHBIC KOHIICHTPAIIUKN BCIICCTB.

BbienaTe KOHKpETHOE XHMHYECKOE COAEp)KaHHWEe B IMPHUKIAIHBIX 3a/adax
npodeccnoHaNbHOM e TENbHOCTH.

OHpC,Z[eJI}ITL XapaKTCPUCTUKN XUMHNYCCKUX IMMPOLCCCOB, XapAKTCPHbIX IJIA 005-
C€KTOB HpO(i)CCCHOHﬂIIBHOﬁ ACATCIIBHOCTH Ha OCHOBE TCOPETUYCCKOI'0, SKCIIC-
PUMCHTAJIBHOTO HCCJICAOBAaHUA, MMPOBOJAUTH aHAJINU3 IMOJTYUYCHHBIX PC3YJIbTa-
TOB.

HaBbeikn

Hagriku IMPUMCHCHHA OCHOBHBIX IOHATHUM U 3aKOHOB XUMHHU, XUMHUYCCKHUX CH-
CTEM U CBOMCTB DJICMEHTOB M HX Coe,ZII/IHeHI/Iﬁ A pCHICHHA Ha COBPEMEHHOM
YPOBHC BOIIPOCOB, BOBHUKAIOMIUX B HpO(I)CCCPIOHEU'IBHOﬁ JACATCIIBHOCTH.

HaBpiku BbIOOpa crioco0a mpeacTaBiIeHus HHPOPMAIIMK B COOTBETCTBUH C y4eO-
HBIMU 33]]a4aMu, IPUEeMaMH TIOMCKa MH(opMaIum.

HaBbIky BBINONHEHNS OCHOBHBIX XUMUYECKUX J1a00pAaTOPHBIX OMEpaluii, Me-
ToAaMHu onpezenenus PH pacTBopos.

HaBbIku BBISBICHUS XapaKkTepa XUMHUYECKUX TPOIECCOB M MX YIPaBICHUEM Ha
o0BeKTax npodeccnoHaNbHON NeITeThHOCTH.




OneHka mpernojaBaTeieM BBICTABISETCS UHTETPAIBHO ¢ YYETOM BCEX MOKa3are-
JIel ¥ KpUTEPUEB OLICHUBAHUS.

Ornenka chopMUPOBAaHHOCTH KOMITETCHIIHH 110 TTOKA3aTEI0 3HAHMUS.

3aKOHOB XHMMHUHU,
CTPOCHHS aTroMa
U XUMUYECKOU

CBSI3U,  TEpPHO-
JTUYHOCTH
CBOMCTB aJIe-
MEHTOB.

3aKOHOB  XHMMHUH,
CTPOCHHUSI aTOMa U
XUMHYECKOH CBSI-
34, TEPUOAUIHO-
CTH CBOMWCTB dlie-
MEHTOB.

HETOYHOCTH  IIpHU
H3JIO)KEHUU OCHOB-
HBIX IIOHATHH U 3a-
KOHOB XHMUH,
CTPOEHHUSI aToMa |
XUMHYCSCKOU CBSI3H,

MePUOTUYHOCTH
CBOWCTB  DJIEMEH-
TOB.

jJaraeT OCHOBHEIE
MOHSITHSI U 3aKOHBI
XUMHUH, CTPOCHHUS
aroMa U XUMHYe-
CKOW CBSI3H, MEpPHU-
OJIMYHOCTH
CBOICTB DJIEMEH-
TOB, HO JOMYyCKaeT
HE3HAYNUTEIIbHBIE
OIIIMOKH.

Kpurepuit YPOBEHb OCBOCHHMS U OLICHKA
2 3 4 5
3nanue ocHoB- | He 3Haer ocHoB- | Hactuuno m3naraet | [lo cymectBy, ca- | McuepmnbiBatoie,
HBIX IOHATHH ¥ | HPIX TOHATUH U | TMOO JOIYyCKAarOTCS | MOCTOSATENIBHO U3- | MOCICIOBATEIBHO,

YeTKO U JIOTH4Ye-
CKM U3Jaraer oc-
HOBHBIE IIOHSTHUS
U 3aKOHBI XHUMHHU,
CTPOCHHUS aTOMa U
XUMHUYECKOA CBS-
34, NEPUOAUYHO-
CTH CBOMWCTB dJIe-
MEHTOB, HO JIO-
IyCKAeT HE3HAYU-
TEJIbHBIE OLIHOKH.

3HaHUE pPEeaKIU-
OHHOHl CII0CO00-

He 3naer peakiu-
OHHOH CcHIOCOOHO-

YacTU4YHO H3JIaraer
MO0 JTOMYCKAKTCS

ITo cymectBy, ca-
MOCTOSTEIbHO HU3-

Hcuepnbisarone,
II0CJIEI0BATENBHO,

CTEM, METOJJOB U

XUMHUYECCKOIo HC-

HBIX CUCTEM, MECTO-

TOAOB U CPCACTB

HOCTH BelecTs, | CTH BEIIECTB, | HETOUHOCTH  IIPM | JIaraeT PEAKIUOH- | 4eTKO M JIOrHYe-
OOLIHX 3aKOHO- o0Imumx 3AKOHO- | M3JIOKEHUH  PEaK- | HyIO CIIOCOOHOCTh | CKM M3JIaraer pe-
MepHoCTeil MEPHOCTEH  OCYy- | IMOHHOK ~ CIOCOO- | BEMIECTB,  OOIUME | aKIMOHHYIO CHO-
B — IIECTBJIEHUSI XHU- | HOCTU  BELIECTB, | 3aKOHOMEPHOCTHU COOHOCTD Be-
MUYECKMX  Ipo- | O0mMX 3aKOHO- | OCYILIECTBIICHUS LIECTB, obme
XUMITICCKUX LIECCOB. MEpPHOCTEil  OCy- | XUMHYECKUX MPO- | 3aKk0HOMEPHOCTH
IIPOLIECCOB. IECTBICHUA ~ XH- | LECCOB, HO JIOMYC- | oCymiecTBICHHS
MHUYECKUX IPOLEC- | KAeT HE3HAYH- | ¥ yMHUECKUX
COB. TEJbHBIE OLIUOKH. MPOLECCOB.
3nanue Teope- | He 3maer Tteope- | Hactuuno usmaraer | Ilo cymectBy, ca- | McuepneiBaromie,
TUYECKUX OCHOB | THUECKUX OCHOB | IUOO JOMYCKAIOTCS | MOCTOSTENBHO W3- | MOCIIEN0BATENLHO,
OTHCAHMSI ONMCAHHUS HETOYHOCTH  IIPH | JJaTae€T TEOPETHYE- | YETKO M JIOTUYe-
CBOHCTB  pac- CBOMCTB pacTBO- | U3JIOKEHUH TEOpe- | CKUE OCHOBBI OIA- | CKH M3/TaraeT Teo-
TBOpOB,  OKHcC- | POB; OKHCIHMTCIB- | THICCKMX  OCHOB | CaHWi CBOMCTB | permueckue  Oc-
THTETBHO- HO- ONMCaHUs CBOWCTB | paCTBOPOB, OKHC- | HOBBI ONUCAHUS
BOCCTAHOBI- BOCCTAaHOBUTENb- | PACTBOPOB, OKHC- | JIUTEJILHO- CBOWCTB PAacTBO-
HBIX CHCTEM, Me€- | JIMTEIbHO- BOCCTaHOBUTEIb- POB, OKHCIIHTEb-
TEIBHBIX  CH- | 1o0B M CPEACTB | BOCCTAHOBUTENb- | HBIX CHCTEM, Me-

HO-
BOCCTaAaHOBHUTCIIb-

METOOAOB CaMoO-

CTOSTEILHOU
paboTel,  OcCO-
OEHHOCTM  WH-

TCIICKTYAJIbHO-

METOJIOB  CaMo-
CTOSITEJIBHOM  pa-
0OTEI, OCOOEHHO-
CTH HWHTEJUICKTY-
aJIbHOIO TpyZa Ha

HETOYHOCTH  TIpHU
W3JI0)KEHUH OCHOB
OpraHu3aly U Me-
TOJOB  CaMOCTOS-
TEJILHOW  PaboTHI,

Jaraet OCHOBBI
OpraHu3ali |
METOJIbI CaMOCTO-
ATETLHON pabOTHI,
OCOOCHHOCTH HH-

CPEICTB  XHMH- | CENIOBAHUA  BE- | IOB M CPEICTB XHU- | XUMHYECKOTO HC- | ypix cpcTeM, Me-
4ECKOro Hccyie- | MIECTB M UX TIpe- | MHYECKOTO HCCle- | CNENOBAHUA B~ | 1on0p 1 cpecTB
JIOBAHHS Be- | BpallCHHI. JIOBAHUS  BEUIECTB | MIECTB M MX MPE- | yynvingeckoro uc-
mecTs W WX M WX TIpEBpaIlle- | BPAICHUH, HO JI0- | (ionopanyg  Be-
NpeBpaleHHii. HUH. TyCKAeT HE3HAYH- | oot 1 pix npe-
TEJIbHBIE OLIHOKH. BpAIICHHIL, HO
JIOMTYCKAeT He-
3HAUYUTEIHHBIC
OIMMOKH.
3uanus  ocHoB | He 3Haer ocHoB | YactuuHo m3naraer | [lo cymectBy, ca- | McuepnbiBatoile,
OpTaHM3aliy W | OPraHU3alMK | | JIMOO JOIMYCKAKOTCS | MOCTOATENBHO W3- | MOCIIE0BATENLHO,

YeTKO M JIorude-
CKH H3JIaraer oc-
HOBBl OpraHu3a-
UM HW METOObI
CaMOCTOSITCIILHOU




0COOEHHOCTH

ro Tpyda Ha | Pa3sIUYHBIX BHJAX HWH- | TEJUIEKTYaIbHOTO paboTthl, 0coOeH-
pa3snMUHBIX BH- | AYAUTOPHBIX  3a- | TEIUICKTYaIbHOTO Tpyla Ha pa3liny- | HOCTH HHTEIIEK-
ax  aymgHTop- HATHH. TPyZJa Ha pas3aud- | HeIX BUJAX ay[W- | TyaabHOTO Tpyaa
HBIX 3aHSTHIA. HBIX BHJIAX ay[u- | TOPHBIX 3aHATHH, | Ha Pa3IMYHBIX
TOPHBIX 3aHSTUU. HO JIOIYCKaeT He- | pujax ayauTop-
3HAYUTCIIBHBIC HBIX 3aHITHH, HO
OLIMOKH. JIOIyCKAaeT He-
3HAUYNTEIHHBIC
OIIINOKH.
OHCHKa C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/II?I IO TOKa3aTeno Y MEHUS.
Kpurepuit YPpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 5
VYka3zare 3ako- | He moxer ykasars | lonyckaer nerou- | IlpaBunbno, HO ¢ | KBanuduimpo-
HBl U IIpaBUIIa, 3aKOHbl W IIpaBH- | HOCTH H OIIMOKHY | HEOOJIBIIUMH HeE- BaHHO, I'PaMOTHO
XHUMHUYECKHE Ja, XUMHMYECKHUE | P YKA3aHMU 3a- | TOYHOCTAMHM YKa- | i  @e3  OMIMOOK
CHCTeMbI, CBOfi- | CHCTEMBL,  CBOW- | KOHOB W NPAaBUJ, | 3bIBACT 3AKOHBI U yKa3blBaeT 3aKo-
CTBA  BELIECTS, CcTBa BEIIECTB, | XUMUHECKUX  CH- | TIPABUJIA, XUMHYE- | - npaBa,
OIMMCBLIBAIOIIIME CTEM, CBOMCTB Be- | CKHE CHCTEMBI,
OMNMCHIBAIOIIIME M XUMHUUYECKHE CH-
JTaHHBIE XWMHYe- | IIIECTB, OITMChIBA- | CBOMCTBA Be- .
AQHHBIC  XUMH- | cpyre gpiieHNS. JOLMX MaHHBIC XH- | eCTB, ommchiBa- | CTEMPI, CBOUCTBA
1ECKue  ABJIC- MHWYECKUE SIBJICHUS. | IOLIHAE naHHple | BEHICCTB, OIHCHI-
HUAA. XUMHUYECKUE SIB- BAaroime AaHHBIC
JICHMS. XUMUYECKHE  SIB-
JICHMS.
ITpoBoauTH He Moxer | Jlomyckaer Hetod- | [IpaBunpHo, HO ¢ | KBamuduuupo-
pac4eTrsl IIpOBOAUTH HOCTH ¥ OIIMOKH | HEOOJBIINMH He- BaHHO, I'PaMOTHO
KOHIIGHTparuy | PacueThl Npyu  TPOBEACHHUM | TOUHOCTAMU 0 6e3  OIMOOK
PaCTBOPOB KOHIEHTPALNHU pacyeToB 3 MPOBOJUT NPOBOUT
pATHIHBIX pacTBOpOB KOHIIEHTpaIui pacyeThl pacueTsI
. Pa3IMYHBIX pacTBOpOB KOHIEHTpALINKU
COEIMHEHNH, . KOHIIEHTpalluH
COCJIMHEHUMH, Ppa3IUYHBIX pacTBOpPOB
OUPCACTATD ONPEACIISThH COEIMHEHHH, Pa3IMYHBIX pacTBOpoB
TCPMOAMHAMHY | repMoguHAMUYEC | ONPEACICHUUTEPM | COECAMHEHHMH, pasJITIHBIX
CCKHC KHe OJUHAMHYECKHUX orpenesser COCIMHCHUH,
XapaKTCPUCTUK | XapaKTCPUCTHUKHU XapaKTCPUCTUK TEPMOJHMHAMMYECK | ONPCIACIACT
A  XAMHYECKHUX | XHMHYICCKHX XUMHYECKIX ne TEPMOJNHAMUYEC
peakuuii " | peakuui U | peakuuit U | XapaKTepUCTUKU Kue
KOHIeHTpanyuy | KOHUICHTpaIliu KOHIIEHTpaIui peakuui H | xyMHYECKHX
BEIECTB. BEIIECTB. BEIIECTB. PaBHOBECTHBIE peakuuii -
KOHIIEHTpaIuu
paBHOBECTHBIE
BEIIECTB.
KOHIIEHTpaLUH
BEIIECTB.
Boiiensite koH- | He moxer Beige- | onmyckaer Herou- | IlpaBunbHo, HO ¢ | Kanmdwuimpo-

KPETHOE XUMHU-

JIATh KOHKPETHOC

HOCTH ¥ OLIUOKH

HEOOJIBIIMMHU  HE-

BAaHHO, TI'paMOTHO

yeckoe ~copep- | XAMHUECKOE  CO- | DM BBIACICHHMH | TOYHOCTAMH  BBI- | i Ge3 OIIMGOK Bbl-

kampe B mpu- | ACPKAHHE B TPH- | KOHKPETHOrO — XH- | IENACT KOHKPET- | jopger  xomKper-

KIanHbIX  3ana- | [CTVUHBIX 3371a4aX | MHYECKOTO CONEp- | HOE  XHMHHECKO® | oo ypnivecios
npodeccroHalb- | JKaHHUs B TPHKIAI- | COMEPKAHUC B

yax mpodeccu- o CoJIepKaHue B
9 HOW  JICATENBbHO- | HBIX 3ajayax Mpo- | IPUKIAJHBIX  3a-

OHAJIBHOU  JICS- | oy deccrHoHabHOM nagax npodeccu- | TPUKIAMHBIX —3a-

TCTBHOCTH. JeSTEILHOCTH. OHAJIbHOM nest- | ladax mpodeccu-

TEJILHOCTH. OHAJIBHOM  JCs-

TEJIILHOCTH.
Ompenensate xa- | He moxer onpene- | Jlonmyckaer Herou- | IlpaBunsHo, HO ¢ | KBamudwumupo-

PaKTEepUCTUKU

JATh ~ XapakTepu-

HOCTH W OLIMOKH

HEOOJIBIIIMMA HE-

BAaHHO, TI'paMOTHO




XUMHUYECKHX
IPOLIECCOB, Xa-
pPaKTepHBIX IS

CTUKM  XHMHYe-
CKUX TPOILIECCOB,
XapaKTepHBIX IS

IpU  ONpeeTIeHUuN
XapaKTePUCTUK XU-
MHUYECKUX TMpoliec-

TOYHOCTAIMU
onpeaAcisICT Xapak-
TCPUCTUKHU XHUMHU-

u 0Oe3 ommOoOK
OmpeneNsieT  Xa-
PaKTEPUCTUKH

0BBEKTOB  TIpO- 00BEKTOB TpO- | COB, XAPAKTEPHBIX | HECKHX TMPOUECCOB, | yynmeckux Tpo-
(beCCHOHATBHOI (beccuoHanbHOU e O0BEKTOB | XapaKTEPHBIX VIS leCCOB,  Xapak-
NEeSATeNILHOCTH Ha | TPOo(heCcCUOHANb- 00BeKTOB Tpodec-
JeSITeTbHOCTH . . TEPHBIX i1 00B-
OCHOBE TEOPETH- | HOW JIeATEIbHOCTH | CHOHAJIBHOM  Jesl-
Ha OCHOBE TEO- | yecroro,  SKCe- | Ha OCHOBE Teope- | TeNBHOCTH Ha oc- | CKTOB Ipodeccn-
PETHHICCKOrO, PUMEHTAIBHOTO THYECKOI0, OSKCIle- | HOBe TeopeTnye- | OHAIBHOM — JCs-
SKCIIEpUMCH- HCCIEN0BAHUS, PHUMEHTAIBHOTO CKOro, skcrepu- | TGJIBHOCTH Ha OC-
TQJIBHOTO  HC- | IPOBOJUTh  aHa- | UCCIICAOBAHUS, MEHTaJIbHOTO HC- | HOBE TeOpeTnye-
CJIeZIOBaHUs, JU3 TIOJYYEHHBIX | IPOBEJCHUM  aHa- | CIEJOBaHUsS, MpPO- | CKOTO, 3KCIEPH-
IIPOBOIHUTE pe3yIbTaTOB. JU3a IOJYYEHHBIX | BOAUT aHAIU3 MO- | MEHTAJILHOTO WC-
aHalii3  MOJdy- pe3yJIbTATOB. JTy4CHHBIX Pe- | cnenoBanus, mpo-
YEHHBIX pe- 3yJIbTATOB. BOJMT aHAJIH3 MO-
3yJIbTaTOB. JTY4EHHBIX pe-
3yJIbTaTOB.
Ouenka chopMHUPOBAHHOCTH KOMITETCHIINH 10 MoKa3aTeto HaBbIKU.
Kpurepnii YPOBEHb OCBOECHMS M OLICHKA
2 3 4 5
Hapeiku mpume- | He Biazgeer | C nonomHurensHo# | Braneer Heobxo- | KBamudummpo-
HEHHUS OCHOBHBIX | HABBIKAMU  TPHU- | TOMOIIBIO BIIAJICET | AUMBIMU HABBIKAMH | BAHHO  BIIQJICET
HOHSITHI M 3aKO- | MCHEHHSI  OCHOB- | HABBIKAMU IIPUMe- | IPIMEHEHUs]  OC- | HaBBIKAMH  TIPH-
HOB XHUMHH, Xu- | HPIX TOHSTHH W | HEHMS  OCHOBHBIX | HOBHBIX NOHATHH M | MCHEHHS  OCHOB-
MHYECKUX — ci- | 33KOHOB  XMMMH, | IOHATHH M 3aKOHOB | 3aKOHOB ~ XHMHH, | HBIX TOHATUH U
crem u cojicrs | XAMMUYECKHX  CH- | XUMHH,  XMMHYE- | XHMHYECKMX — CH- | 3AKOHOB  XHMHH,
ieMenToB H mx | CTEM M CBOWCTB | CKHX — CHCTEM M | CTEM M CBOWCTB | XHMHYECKHX CH-
. DJIEMEHTOB W WX | CBOWCTB JJIEMEHTOB | DJIEMEHTOB M WX | CTEM M CBOWCTB
COEIMHEeHUI JuIs . . .
COCNMHEHUH JUIsl | U WX COCMUHEHWH | COSIMHEHUH  JUIsl | JIEMEHTOB M UX
PCILICHUA HA €O~ | yoiopns Ha co- | Il PELCHHMS Ha | PElCHMs HA  CO- | COCAMHCHHH s
BPCMCHHOM BPEMEHHOM COBPEMEHHOM BPEMEHHOM YPOBHE | peIIeHHs Ha CO-
YPOBHC  BOIPO- | ynogHe  BONpO- | YpPOBHE BOMPOCOB, | BONPOCOB, BO3HHU- | BDEMEHHOM
COB,  BO3HHKA- | co, BO3HHMKAlO- | BOSHUKAIOMIMX B | KAIOIUX B TMpO- | YPOBHE  BOIPO-
IomUxX B 1pO- | mmux B npogeccu- | mpodeccunoHab- (eccuoHanbHON COB, BO3HMKAIO-
q)CCCI/IOHaJIBHOIVI OHaJIbHOI Jesl- | Holl IeATeNIbHOCTH. | IEATeILHOCTH, HO | IIUX B npoq)eccn—
JESITEIbHOCTH. | TEILHOCTH. JIOIyCKaeT He- | OHAIBHOW  Jed-
O0JIbIIME HETOYHO- | TETBLHOCTH.
CTH.
Hagreiku BbIOOpa | He Biageer | C nononuutensHoi | Brageer HeoOxo- | KBanudummpo-
crnocoba  mpej- | HABBIKAMH  BHIOO- | MOMOIIBIO BJIAJEET | AMMBIMM HABBIKAMH | BAHHO — BJIAJICET
CTAaBICHUS WH- | PA Cmocoba mpef- | HaBhIKaMK BBIOOpA | BBIOOpAa  cmoco0a | HaBBIKAMU BhIOOpa

dbopmaru B co-
OTBETCTBUH C
y4eOHBIMH  33/1a-

CTaBJICHHS WH-
dopmarum B cOOT-
BETCTBHH C Y4el-

crocobda TpeJcTaB-
neHus: UHPOpMAIU
B COOTBETCTBHU C

TIPEICTABIICHUS] WH-
¢dopManu B COOT-
BeTCTBUH C YyueO-

crocoba npea-
CTaBJICHHS WH-
dopmarum B cOOT-

uamp, mpremamy | HPIMH  3ajiataMi, y4eOHBIMH 3aja4a- | HBIMH  3aJa4aMU, | BETCTBUH C y4eO-
Houcka  MHGOP- NpUeMaMH TIOMCKA | MU, TIpUEMaMH TI0- | IPHEMaMy  TTOWCKA | HBIMHM  3aJIa9aMH,
UH(pOpMAIIHK. ucka uHpopMalmu. | “HGOpMaluK,  HO | IpUEMaMH TOMCKa
MaIHH. JIOIyCKaeT He- | nHpOopMaIHH.
0OJIBIIIE HETOYHO-
CTH.
Hasrixkn Bbl- | He Brazgeet | C nononmauTenbHol | Bmameer HeobOxo- | KBanmudummpo-
MOJIHEHUS]  OC- | HABBIKAMU  BBI- | IOMOIIBIO BJIAJEET | AUMBIMU HaBbIKAMU | BAHHO  BJIaJI€ET
HOBHBIX XHMHU- | [IOJJHEHUS OCHOB- | HABBIKAMU BBITMOJI- | BBIMIOJIHEHUS ~ OC- | HABBIKAMU  BBI-
Yeckux saGopa- | HPIX XMMHYECKUX | HCHHMSl ~ OCHOBHBIX | HOBHBIX ~ XMMHUC- | [IOJHCHHS OCHOB-
TOPHBIX  OMEpa- 71a00paTOPHBIX XUMUYECKHUX J1a00- | CKUX  J1abopaTtop- | HBIX XHMHYECKHX
onepaiuii, METO- | paTOPHBIX  OIepa- | HbIX oTepaInii, | 1abOpaTOPHBIX




UM, METOJaMHU
onpeeaeHus
pH pactBopOB.

JaMH  OTpejerie-
Hus PH pactBo-
pOB.

I1H, METOIaMU
onpeneneHus  pH
pacTBOpOB.

METOJaMHU OIpejIe-
nenusi PH pactBo-
POB, HO JIOMyCKacT
HeOOIBIINE HETOU-
HOCTH.

omnepaunuii, MeTo-
JaMy  oTpenere-
Hus PH pactBo-
pOB.

HaBpiku  BBISB-
JIEHUs1 XapakTepa
XUMHYSCKIX

MPOIIECCOB U MX
YIPABJICHUEM HA

He BJajgceT
HaBBIKAMHU BBIAB-
JEHUSL XapakTepa
XUMHNUYCCKHUX HpO-
IHeCCOB U  HX

C [OIONHUTEILHON
IIOMOIILIO BJIAIEET
HaBBIKAMU BBIABJIE-
HUSl XapakTepa Xu-
MHUYECKUX TpoIiec-

Bnaneer Heo0xo-
IUMBIMH HaBbIKaAMH
BBISIBJICHU S XapaK-
Tepa XUMHUYECKHUX
MPOIIECCOB M WX

Ksamudummpo-

BAaHHO  BJaJIceT
HABBIKAMU  BBISIB-
JEHUs XapakTepa
XMMHYECKHUX TIPO-

00BbeKTax Tpo-

yIpPaBICHUEM Ha

COB U HX yIIpaBJe-

yIpaBJIeHHUEM  Ha | IECCOB U HX

(beCCHOHATBHO 00BEeKTax  MIpo- | HUEM Ha 0O0BeKTax | 00beKkTax mpodec- | ympaBieHueM Ha
- deccroHanpbHON | MPOdECCHOHATh- CHUOHANBHOW  Jes- | 00beKTaxX  Tpo-
NeSITETTbHOCTH. HOM JeATENbHOCTU. | TEIBHOCTH, HO JO- | (pecCHOHANBHOM
IyCKaeT  HeOOJIb- | 1EATEIbHOCTH.
M€ HETOYHOCTH.
6. MATEPHAJIBHO-TEXHUYECKOE "
YYEBHO-METOANYECKOE OBECIIEYEHUE
6.1. MarepuajbHO-TEXHHYECKOE O0ecreyeHue
Ne HaumenoBanue ciennanbHbIX oMee- | OCHAIIEHHOCTh CIIENUANBHBIX IIOMEIIEHHH U T10-
HUI 1 IOMEIIEeHUH ISl CaMOCTOSATEIb- MEILEHHUH I CAaMOCTOSITENIbHON pabOThI
HOW paboTHI

1. VYuebHas ayIuTopus 11 IPOBEICHHS Jlek1IOHHAst ayTUTOPHSL: IEPCOHATIBHBINA KOMITbIO-
JIEKIIMOHHBIX 3aHATUN, KOHCYJIBTAllUN, | Tep, MOJAKIIOYECHHBIN K ceTh «HTEpHET», MYJIBTH-
TEKYILETro KOHTPOJIS, MPOMEXYTOYHON | MEAMUHBINA MPOEKTOP, IKPAH C ANEKTPOIIPUBOIOM,
aTTecTallui, CAMOCTOATEIbHOU paboThl | JOCKa MarHUTHO-MeNoBas, UHPOPMaIlMOHHbIE
VK No2, Ne325 CTCHBL.

2. VYyeOHast ay1uTopus AJisl IPOBEICHUS VYyeOHo-Hccaen0BaTeNnbCKas J1abopaTopusi: epco-
JIEKIIMOHHBIX 3aHATHUH, KOHCYJIbTALH, | HAJIbHbIE KOMIBIOTEPHI, TOAKIIOUYEHHBIE K CETH
TEKYIIETO KOHTPOJIS, TPOMEXYTOUHOH | «HTEepHET», MPOEKTOp, Pa3IBUKHOMN SKpaH, Tele-
aTTecTallluu, CAaMOCTOSITEIbHON paboThl | BU30p, BUJeo- 1 DVD- mpourpsiBatens, nHdopma-
VK No2, Ne327 IIUOHHBIE CTEHJIEI.

3. VY4aeOHas ayTuTOpHS I IPOBEICHUS Xumudeckue 1abopaTopuu: CrIeIHaTn3upOBaHHAS
1a00paTOPHBIX 3aHATHH, KOHCYIbTa- MeOeb, BBITSKHBIE IIKa(bI, CYIIHIbHBIC MKa)bI,
U, TEKYIIET0 KOHTPOJIS, TPOMEXKY- TEPMOCTAThl, MATHUTHBIC METIIAIKH, TEXHUIECKUE
TOYHOM aTTECTALUU, CAMOCTOATENBHON | aHATUTHUECKUE BECHI, DJIEKTPOJIU3EPHI, IEKTpUIE-
paboter YK Ne2, Ne309, 311, 316 CKH€ TUTUTKH, (POTOIIEKTPOKOIOpUMETpHI, pH-

METpbl, THPOPMAITMOHHBIE CTEHIbI.

4, Metoanuecknii kabuaeT YK No2, No322 | Crienmanu3upoBaHHass ~ MeOenb;  NepCOHATBHBIN
KOMITbIOTEp, MOJKIIOYEHHBIH K ceTH «HTepHeT»,
y4eOHO-METOINYECKNE KOMITJICKCHI TUCITUTLIIH.

S. YuranbHelid 3a1 6uOnuoreku s camo- | Crienuanu3upoBaHHas — MeOeb,  KOMIBIOTEpHas

CTOSITENTFHON pabOTHI TEXHWKa, TMOJAKIIOYeHHass K cetn «VHTepHEeTY,
UMeEIoINasi JIOCTYIl B 3JEKTPOHHYIO MH(OpMAIMOH-
HO-00pa30BaTEILHYIO CPEY.




6.2. JIneH3MOHHOE U CBOOOIHO pacIpoCTpaHsieMoe MPOrpaMMHoe obecreyeHmne

Ne IlepeyeHb JIUIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAIOIIETO IOKYMEHTA
MPOrpaMMHOT0 00ecTieueHUst
1 | Microsoft Windows 10 Kop- | Cormamenne Microsoft Open Value Subscription V6328633.

ImopaTuBHaA

Cornamenne aeiictBurensHo ¢ 02.10.2017 mo 31.10.2023). [o-
ropop mnoctraBku [10 0326100004117000038-0003147-01 ot
06.10.2017

2 | Microsoft Office Professional | Cornamenne Microsoft Open Value Subscription V6328633.
Plus 2016 Cornamenne neficteutensHo ¢ 02.10.2017 mo 31.10.2023
3 | Kaspersky Endpoint Security | Cyboaunensuonssiii gorosop Ne 102 ot 24.05.2018. Cpok neii-

«Crangaptaeiii Russian Edi-

cTBUA nuieH3uu no 19.08.2020

tion» I'paxxnancko-npaBoBoit JloroBop (Koutpakr) No 27782 «llo-
CTaBKa MPOAJICHUsS IpaBa mMosib3oBaHus (nmuueH3uun) Kaspersky
Endpoint Security ot 03.06.2020. Cpok JCWHCTBHS JIMICH3UU

19.08.2022r.

4 | Google Chrome CBobonHo pacnpoctpansiemoe [1O cormacHo ycrnoBHSM JIMIIEH-

3MOHHOI'O COTJIallICHUA

5 | Mozilla Firefox CBobomHO pacnpoctpansemoe [1O corimacHO ycIoOBHSM JIMIICH-

3MOHHOI'O COIJIallICHUA

6.3. Ilepevyennb yueOHBIX U3IAHUH M Y4e0OHO-METOAUYECKMX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. I'nunka, H.JI. O6mas xumust: yueOHuk — 18-e usa., nepepad. 1 nomn. / H.JIL. I'nunka, nox pea. B.A.
[TonkoBa, A.B. babkoBa — M.: FOpaiit, 2011. — 888 c. — Pexxum noctyma:
https://elib.bstu.ru/Reader/Book/8264

2. MeTtonuueckue yka3aHusl K BBIITOJHEHHIO JTJAOOPATOPHBIX PabOT MO TUCHUIUIMHE «XUMUSDH IS CTY-
JICHTOB TIEPBOT0 Kypca 04HOM (Gopmbl 00yueHHs Bcex HampaBieHuii 6akanaBpuara. / B.W. IlaBnenko,
B.I''  Knumenko u gap.- bemropon: BITY, 2016. - 52 c¢. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

3. XuMHusL: 3aJIaHus JJI CAMOIIOATOTOBKH CTY/ICHTOB: yU4eOHOE TTOCOOUe IS CTYACHTOB | Kypca O9HOU
dbopMbI 00yUeHHsI HEXMMHUECKUX HampaBieHuil 6anaBpuara / A. H. Bonoguenko, B. U. [1aBnenko u
np. — bemropox: Uszma-eo BI'TY wum. B. T'. Illyxoma, 2017. — 105 c. — Pexum pgocryna:
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837

4. CripaBOYHHK 1O 001 1 HeopraHUYecKoi xumuu: yaed. mocodue / B. U. [TaBnenko, A. H. Bonoa-
yeHko, B. I'. Knumenko. — benropoa, U3n-so BI'TY um. B. I'. lllyxoa, 2014. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.3.2. IlepeyeHb 1ONOJHUTEIBHOM JIUTEPATYPbI

1. OcHOBBI HEOpPraHUYECKOW XUMHH. MeToInYecKue yKa3aHusl JJIs CTYJCHTOB JHEBHOU (OPMEI 00y-
yenus / coct: B. I'. Kimumenko, A. H. Bonoguenko, B. U. [1aBnenko. — benropon, 2014. — Pexxum mo-
crymna: https://elib.bstu.ru/Reader/Book/2013040918583480789600008687

2. 'muuka JI.LH. 3amaun n ynpakHeHHS 110 001Iel Xxumun: YdeOHoe mocodue s By3oB / [Tox pen.
B.A. Pybunosuua u X.M. PyOunoii. — M.: Unterpan-Ilpecc, 2000. — 240 c.

3. CipaBOYHHUK 1O OOIIIEH U HEOPTAHUUECKOW XUMUU [ DIIEKTpOHHBIN pecypc]: cocT.: B. . T1aBnenko,
A. H. Bononuenko, B. I'. Kimumenko / BI'TY um. B. I'. IllyxoBa, kad. Heopran. xumun; BI'TY um. B.
I'. lllyxoBa, kad. HEOpraH. XUMUHU. — DIEKTPOH. TEKCTOBbIE 1aH. — benropon : U3a-Bo BI'TY um. B. T'.
[lyxoBa, 2014. — Pexxum nocryma: https://elib.bstu.ru/Reader/Book/2014040921150643984100001881



https://elib.bstu.ru/Reader/Book/8264
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881
https://elib.bstu.ru/Reader/Book/2013040918583480789600008687
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.4. IlepeyeHb HHTEPHET PeCcypcoB, NPOGeCCHOHAIBHBIX 023 TaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. MuHHCTEpCTBO HAayKH M BbIciero oopasosanus P®: http://minobrnauki.gov.ru

2. Poccuiickoe o6pazosanue ®EJJEPAJIBHBIN [TOPTAJI: http://www.edu.ru

3. Caiitr HTb BI'TY um. B.I'. lllyxoga: http://ntb.bstu.ru

4. DnekTponHO-6nbOaHoTeuHast cuctema «IPRBooksy: http://www.iprbookshop.ru

5. DnekTpoHHas OMOIMOTEUHAs cHCcTeMa u3aTeabcTBa «Jlanby: http://e.lanbook.com
6. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.RU: http://elibrary.ru/

7. DIEeKTPOHHO-OMOIMOTEYHAs cUCcTeMa «YHHUBEPCUTETCKass Oubmmoreka onnaitHy (bubmuokiny0.py):
http://biblioclub.ru/

8. Xumuueckwuii karayor: http://www.ximicat.com

9. Caiit o xumun XuMuK: http://www.xumuk.ru

10. Xumuueckwuii nopran ChemPort.Ru: http://www.chemport.ru



http://minobrnauki.gov.ru/
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http://ntb.bstu.ru/
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http://elibrary.ru/
http://biblioclub.ru/
http://www.ximicat.com/
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