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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, ONpPENENsITh 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 XUMUHN, XUMHWYCCKHUX 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(bOpMaHI/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 ITPOr'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 HanmeHnoBaHuUs JUCLIMILIIMHBL
1 MaremaTuka
2 dusnka
3 Xumus
4 Teopernueckass MEXaHHKa
3) DJIEKTPOHHUKA U DJIEKTPOTEXHUKA
6 YueOHast 03HAKOMHTEIIbHAS MPAKTHKA

3. OFBbEM JIUCIHIUITJIMHBI

OO611as TpyA0€MKOCTh AUCLMIUIMHBI COCTABIIACT 4 3a4. equHull, 144 yaca.

dopMa NpoOMEKYTOUHOM aTTECTAIIH SK3aMEH
(oK3ameH, muddepeHIPOBaHHBIH 3a4€eT, 3aUeT)

Bun yuebnoit paboTbl Bcero Cemectp

4acoB Ne 1
OO6m1ast TpyI0€MKOCTh TUCIMILIUHBI, Yac 144 144
KonTakTHas padora (ayAUTOpHBIE 3aHATHA), B T.4.: 56 56
JIEKITUHI 34 34
nabopaTopHbIe 17 17
MIPAKTHYECKHE - -
IPYNIOBbIE KOHCYJIBTALNUN B IEPUOJ TEOPETUYECKOTO ) 5)
00y4YeHHs U IPOMEXYTOYHOHN aTTeCTalluu
CamocrosiTejibHAasi pa6oTa CTYJ€HTOB, BKJIOYAs WH- 88 88
AUBHAYAJTbHbIE U TPYNNIOBbIE KOHCY/IbTAIIMH, B TOM
qucje:
KypcoBoii npoekT - -
KypcoBas pabota - -
PacueTHo-Tpaduueckoe 3ajaHue - -
WNHuuBuayaibHOE TOMAIIHEe 33ajaHue 9 9
CamocrosrenbHas paboTa Ha IOJATOTOBKY K ayAUTOp- 43 43
HBIM 3aHATHAM (JICKIIUH, TPAKTHYECKUE 3aHATHS, T1a00-
paTopHbIE 3aHATHS)
dopma NpOMEKYTOUHON aTTecTaluu 36 36

(3K3aMeH)




4. COJIEP’KAHUE JUCLIATITAHBI

4.1. HammMeHOBaHHUE TeM, UX COJIep:KaHue U 00beM

Kypcl Cemectpl

n/n

HaunmenoBanue paznena
(kpaTKoe cojiepKaHue)

O0bEM HA TEMATUYECKUN

paszzesn 1o BuaaM yuyeOHon

Harpy3Ku, Jac

[IpakTnueckue
JlaGoparopHsbie

3aHATHA
3aHATHA

CamocTosiTenbHas 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. BaxHen-
IMe HEOPraHMYECKUE COCIUHEHHUs, HOMEHKIaTypa. Me-
TaJUIbl 1 HEMETAJUIbI, MIOJy4YE€HHUE, CBOMCTBA, IPUMEHEHHE.
XHUMUYECKUE CBOMCTBA U MOJYYEHUE OKCHUJIOB, TUAPOKCH-
JIOB, KUCJIOT, cojiei. CBsA3b MEXKy KJaccaMy HEOpraHu4e-
CKMX coeauHeHuH. [IepnoIHYHOCTh CBOMCTB 3JIEMEHTOB.
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 TOHATUS. Monb 1 SKBUBAJIEHT. 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-Knanelipona). Crexuomerpuue-
CKH€ 3aKOHBI (3aKOH TTOCTOSTHCTBA M COXPAHEHHS MAaCCHI,
3aKOH YKBHBAJICHTOB).

3. O0muMe 3aKOHOMEPHOCTH OCYIIECTBJIEHUSI XHMHUYECKHUX MPOIECCOB

OcHoBHbIE TIOHATHA TepMoauHamuKu. IlepBoe Hagamo
TepMOJUHAMUKHU. 3aK0oH ['ecca. DyHKIIMU COCTOSIHUA CH-
CTEMBI: DHTANbIUsA, SHTponus, 3Heprust [ m66ca. Hampas-
JIEHHOCTh XMMHYECKHX MpoueccoB. OCHOBHBIE NOHSATHUS
XUMHUYECKON KUHETUKU. CKOPOCTh XMMHUYECKOW PEAKIUU
B TOMOT€HHBIX M T€TEPOTE€HHBIX CHUCTEMaX. 3aKOH JeM-
cTBUA Macc. KOHCTaHTa CKOpPOCTH peaklu. JDHEpPrus ak-
TUBAIMU. YpaBHEHHE AppeHuyca, nmpaBuio 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 H30TOHUYECKUM KOIPPUIIMCHTOM U
CTENEeHbI0 Aucconuranuu. 3akoH pazbasienus OcTBaibia.
[IpaBuno bepromie-MuxaineHko. YCI0BUS HPOTEKAHUS
HOHHO-O00MEHHBIX peakiuil. oHHOe nMpou3BeieHne BOJIbI,
BOJOPOAHBIN NOKa3arenb. [IponsBenenrie pacTBOPUMOCTH.
I'mpponus coneit. Tunel rugponnsa. KoHcTaHTa U CTENEHb
ruaponusa. Pacuer pH kucnor, ocHoBanumii, conent. XKect-
KOCTb BOJIbI M1 METO/Ibl €€ YCTPAHEHHUSI.

5. OKHC/JIHMTEeIbHO-BOCCTAHOBHUTE/IbHBIC CBOIICTBA BellleCTB
CreneHb OKUCIEHHS 3JIEMEHTOB. OKHCIIEHUE U BOCCTa- 6
HOBJICHHE, OKUCIIUTENIN U BOCCTAHOBUTENN. THIIBI OKHC-
JIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Hanpasienue
nporekanus OBP. CriocoOs! ypaBHUBaHUS PEIOKC-
peakuuii (MeTo/ AIEKTPOHHOro 0anaHca U HOHHO-
AIEKTPOHHBIN ). XUMUYECKUE UCTOYHUKH JICKTPUUECKOM
sHepruu. Cxema rajabBaHUYECKOro 3JIEMEHTA. Y paBHEHUE
Hepucra. CtangapTHble 31€KTpOAHbIE OTEHIHAIBL. Psit
HaIpsHKEHUN MeTauioB. TeopeTnyeckre OCHOBBI 3JIEK-
TpOJM3a. 3aKOHBI 3JIEKTPOJIN3A.

6. Ilpouecchl, MpoTeKkaoUMe B JJIEKTPOXUMHYECKUX CHCTEMAaX
Koppos3usa meramnoB. Xumuueckas (ra3oBasl) U 3JEKTPO- 2 _ 1 3
XUMHUECKas KOppo3usl MeTayioB. BiinsHue BHYTpEHHUX U
BHEIIHUX (PAKTOPOB Ha CKOPOCTb XUMHUYECKOH 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, CTPOCHHUE, CBoiicTBa. OyHro-

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 1a00paTOPHBIX 3aHATHIA

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 | Teopetuueckue ocHOBHI onu- | Onpenenenue 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,
WHIMBUIYAJIbHBIX TOMAIIHUX 32IaHUH

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

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

Ha BrimonHenue mHauBuayanpHoro aomamrHero 3ananus (MJ13) mpexycmorpeno 9 vacos ca-
MOCTOSITEIPHON paOOTHI CTy/ICHTa TI0 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 BBINOJHSETCS MO TEMAaTUYECKUM HANpaBJICHHUSAM I10JI PYKOBOJCTBOM IpENOAaBaTEelIs
nuctuIInHel. 3ananne Ha MJI3 BeImaeTcst CTyIeHTyY MpenoaaBaTesieM JUCITUTIIUHBI U opopMIIsieTcs: B
MUCbMEHHOM WM DJJIGKTPOHHOM Bujae. MHAauBuayanbHOE [OMalIHEee 3aJlaHue OIpEIEIsieT:
TEMaTUYECKOEe HaIpaBJieHNE; 00bEM BBIMMOJHIAEMOTO 3aaHUs; CPOKHU BBITIOJHEHHUS, CJTAYH Ha TIPOBEPKY
Y 3aIlIUTHI.

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

Tunoseie 3ananus st /13 npuBeaeHs B 11.5.3 paboueit mporpaMMbl TUCIUIUIAHBI (MOJTYIIA).

B mpotiecce BBIMOTHEHUST WHIWBUAYAIBHOTO JIOMAIIHETO 3aJaHUsl OCYIIECTBIISIETCS KOHTAKT-
Hasi paboTta oOyuaromierocs ¢ npenojasareneM. KoHcynpraium npoBoaATCs B ayAUTOPHIX W/WIH TO-
CpeICTBaM 3JIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl YHUBEPCUTETA.



5. OHEHOYHbIE MATEPUAJIbI U151 TIPOBEJEHUA 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 M MOJCIUPOBAHHUS B ITPO-
(beccroHaTBHOU MEATSTLHOCTH.

HaunmenoBanmue HHAUKATOpa HJOCTHIKCHUS

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 PE3YJIbTATHI.

5.2. TunoBble KOHTPOJIbHBIE 32IaHUA IJIS IPOMEKYTOYHON ATTeCTAlMHU

5.2.1. IlepeyeHb KOHTPOJILHbIX BONIPOCOB (THIOBBIX 3aaHUI1) IJI51 IK3aMEHAa

No HaunmenoBanue CogeprkaHue BOIMPOCOB (THIOBBIX 3aJJaHU)

/T | pasnena QUCIUTLINHBI

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

Knaccugukanus Beniects. Baxkneiinume kjiaccel HEOpraHMUECKUX
BEIIECTB (OKCHU/IbI, OCHOBaHMsI, KUCIIOTHI, COJIN), UX XUMUYECKHE
CBOICTBA, MOJIy4YEHHUE.

Mertaiisl 1 HEMETaJuIbl, UX XUMUYECKUE CBOUCTBA, TIOJyYEHHE,
IPUMEHEHHUE.

Crpoenue atoma. [locnenoBaTenbHOCTD 3aII0JIHEHUS aTOMHBIX Op-
OuTaliell PJIEKTPOHAMM.

[TpuHuMn HaumeHsbIeH sHEpruM (pasuiio Kineukosckoro). [Ipun-
nun [lTaynu. [IpaBuno Xynaa.

[Toapa3znenenue 3IeMEHTOB Ha s-, P-, 0- u f-cemeiicTBa (00mas xa-
paKTepHUCTHKA, BaJICHTHOCTH, CTENIEH! OKUCIICHUS, HAaXOXKECHHE B
pupoJie).

KBanrtoBble uncina (rjaaBHOe, OpOUTAIbHOE, MATHUTHOE, CIIMHOBOE):
orpeieNeHus, 0003HAYEHUs], YTO XapaKTePU3YIOT

KoBanenrtnas cBs3b. ' ubpuan3zamnus aToMHbIX opouTtaneil. Tumel ru-
Opunnzanuu. oHHas cBsA3b. DNEKTPOOTpULATENbHOCTE. CPOACTBO K
ANIEKTPOHY. MeTammyeckas CBsI3b.

Hanummure B MOJIEKYJISIPHOM M MOHHOM BHJI€ PEAKIUH CIIEAYIOIINX
npespamieHuii: Ca — Ca(OH); — Ca(H2P0O4),; — Caz(POy)..
CocraBpTe B MOJIEKYJISIPHOM ¥ HOHHO-MOJICKYJIIPHOM BHJIE PEAKLIUU
MIOJIy4YEHUSI BCEX BO3MOXKHBIX COJIEH MCXOASl M3: TMAPOKCUAA ANlI0-
muHus (I11) u cepHOIt KUCTOTHI.

Hanummre ¢popMynbl OKCHI0B, COOTBETCTBYIOIINE YKA3aHHBIM TU/I-




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

3akonunte ypaBHeHus peaknmii: 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 U YHUCIIC 3JICKTpOHOB 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. AGCOMIOTHAS U OTHOCUTEILHAS INIOTHOCTE
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
ABOTaIpo U CIEACTBUS U3 HETO, 3aKOH MapLHAIbHBIX JIaBJICHUH, 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 SKBHUBAJIICHTA IMPOCTBIX U CIIOKHBIX
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, cojiepkamiero 12% npumecen.

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 conep: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.

Onpenenure MOJSPHYIO MacCy SKBUBAJICHTA TIEPMaHTaHATa KIS 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 METan?

OO111e 3aKOHOMEPHO-
CTH OCYIIECTBJIEHUS
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 caMonpon3BOJIBLHOIO MPOTEKAHUS peak-
1ui. DHTponus, ee GU3NIECKUi CMBICI.

CKOpOCTh XUMUYECKUX peakiuii. KoHCcTaHTa CKOpOCTH XMMHUYECKOM
pEaKIvH.

3aKOH JICMCTBYIOIIUX Macc.

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

DHeprusi aKTUBALUH, €€ PU3HMUECKUI CMBICI.

Xumuyeckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PAaBHOBECHS.




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

Paccuuraiite CTaHAApPTHOC U3MCHCHUEC SHTAJIBIIMN B PCAKIIUU:
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 ckonbko pa3 usmenurces ckopoctThb peakiuu: 2A + B = AoB, ecin
KOHIEHTPAIMIO BellecTBa A yBeIUYUTH 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) Npu MOHM>KCHUU J1aBJICHUS;
B) MpU yBeIWYeHUH KOHIeHTpauuu 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, pacTBOpHU-
MocTbh. HachlllieHHbIE, HEHACHIIIIEHHBIE U IEPECHIIIEHHbIE 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 CMBICH).

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 MEX/1y KOHCTAaHTOM U CTENEHBIO AUcconauy (3aKoH pas3-
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 YpaBHCHHA THAPOJIHN3a B MOJ'IGKy.]'IS[pHOﬁ U HOHHO-
MOJIEKYJISIpHOM (pOopMax, HA30BUTE BCE COCIMHEHUS U YKAKUTE pe-
akuuio cpensl (pH) pacTBOpoB cienyromux cosei: MeTacuiaukara
Kkanus, cynbdata xenesa (1), kapbonara sxenesa (I1I).

Onpenem/ITe BCIIMYHHY pH BOOHOI'O pacTBOpa CCpHOﬁ KHUCJIOTBI

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 cmermmBanuu 250 it 10%-Horo (p = 1,066 r/mi) u 400 mu
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-BOCCTAHOBUTCIBHEIC pCaKkuuu, X TUIIBI U IPAKTU-
YECKOC 3HAUYCHHUC.

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

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

CTaHHapTHBIfI MOTCHI KA, HAITPABJICHUE IIPOTCKAaHUA OKUCIIUTCIb-
HO-BOCCTAHOBUTCIBHBIX peaKHHﬁ.

ITonsitue «nexkrpoxumusi». [loHsTue aHoaa, Kkatona.

Psn nanpsoxkennit metamioB. HopmanbHbINH BOJOPOIHBINA SJIEKTPO/I.

YpaBuenue HepHcra.

[ManpBanm4eckue 35eMeHThl. IneMeHT Axoou-Jlanussa. 3/1C ranb-
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 PCAKIUIKO HOHHO-IJICKTPOHHBIM MCTOJOM, OIIPCACIINTD
HaIlpaBJICHHUEC IPOTCKAaHUC XHUMHYCCKOM pCakuuu:

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

CocraBbTe cXeMy rajlbBAHUYECKOTO AJIEMEHTA, COCTOSIIEro U3 MeJI-
HOW U cepeOpsHOM TIJIACTHH, OIMYIICHHBIX COOTBETCTBEHHO B 1,2 M n
1,5 M pactBopsl ux coneil. Hanmummure ypaBHEHUS 3IEKTPOTHBIX
npoueccoB M Bbruucaute O/C ranbBaHHMYECKOrO 3JEMEHTa €Ciu
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 CHJia 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.

Kanmuit HaxonuTcss B KOHTakTe ¢ oyioBoM. Kakoil mertamn Oyner
KOppoaupoBaTh B KucloW cpene. Jlalite cxemy oOpa3zyromierocs
raJIbBAaHUYECKOTO JIEMEHTA.

BricokoMonekymnsipHbie
COCIMHECHUS.

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

Opra"ndeckue U HEOPTraHUYECKHUE MOTUMEPHI (TPUMEPHI, TPUMEHE-
HUE).

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
IJIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUsA (MATEPHUAJIBI)
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 KOHTPOJIBHBIX BONPOCOB (THUNMOBBIX 3axanuil) Aas U/13

Ne HaunmenoBanue Coneprxanuie BOIPOCOB (TUIIOBBIX 3a[aHUM )

/T | pasnena qUCIUTLINHBI

1 Knaccudukanus, 1. Hanmummre dhopmMyIibl coeAMHEeHU, UX rpaduueckue GopMyIibl:
CBOMCTBa XUMHUYECKUX | okcun a3zota (V), rumpoxcup onosa (IV), cepuucras kucinora, op-
aneMeHTOoB. [lepuo- todocdar meau (II), ruAPOOPTOCHUIMKAT KAJIBIUS, HUTPAT TUAPOK-
JUIHOCTH CBOWICTB COAITIOMUHUSI.
JJIEMEHTOB. 2. Harmumure GopMyiibl OKCHIOB, COOTBETCTBYIOIIME YKa3aHHBIM

TUAPOKCHIaM. YKaXXHUTE KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUIIOB U
MOJATBEPAUTE XUMHUUECKUMHU 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 pEaKLUU MOTYyYEHHUS BCEX
BO3MOKHBIX  COJIEH MCXOMS 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 (OpPMYIBI aTOMOB
Zn, Co, Tc B HOpMaAJIbHOM U BO30YX/JIE€HHOM COCTOSIHUSAX, IPUBEIH-
Te TpadUYecKyr0 dIEKTPOHHYIO (OPMYIy BAJICHTHBIX MOJYpOBHEH
AJIEMEHTOB B BO30YXKJIEHHOM W HOPMAJIbHOM COCTOSIHHSIX, YKa)KUTE
BO3MOXKHBIE BalleHTHOCTHU. [IpuBenute popmMymbl TUAPHUIOB M OKCHU-
JIOB, COOTBETCTBYIOIIIME BBICIIUM CTEMEHSIM OKHUCIEHHUS ITHX DJJIe-
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 YUCIIAMU CIIEIYIOIINE COCTOSHUS
AIIEKTPOHOB:
2p 3d 4s
NNV [ I
9. CkonpkO 3HAUEHUH MArHUTHOTO KBAaHTOBOI'O YHCJIa BO3MOXKHO
JUTSL JIEKTPOHOB PHEPTETUYECKOTO MOAYpPOBHs ¢ / = 37




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, BOAOPOAA, YIIIEpoAa U KUCIOPOIa;
Macchl HaxonaTrcs B cootHomennn 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 okcuzaa metaiia nosydaercss 3,15 r ero Hurpara. Bbi-
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 suTanbnU0 00pazoBanus CaHPOy(k), eciu
2Ca(OH),(k) + P,05(k)=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 xakoii Temrneparype HaCTYIIUT PAaBHOBECUE CUCTEMBI?
CO(r) +2H2(r) = CH30H(x)
4. DHranenus pactBoperust Na,SO3 B Boje paBHa —11,3 kJ[k, 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
u 1500°C; npu kakoil TemrmepaType peakis MOUIET CaMOMPOH3-
BOJIBHO?
6. Bo ckonbKko pa3 ciieayeT yBeIMYUTh KOHIIGHTPAILHIO BeliecTBa By
B CHUCTEME
2A,(r)+ By(r) =2A,B(1),
4TOOBI MIPU YMEHBIIEHUH KOHIIEHTpAllMU BemiecTBa A B 4 pasa CKo-
POCTh TIPSIMON PEAKIMH HE U3MECHUIIACH?
7. TemnepaTypHblii KO3()PHUIMEHT CKOPOCTH HEKOTOPOW pPEaKIUuu
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 TEMIIEPaTypPhI;
0) mpu MOHM)KEHUU 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-
BECHOW PEaKIMOHHOW CMECH, €CIIM UCXOIHasi CMECh COCTOsa U3 3
moier Ho u 2 moneit Bro.
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 KOHILIEHTpaluu BemecTB A, B u AB.

TeopeTnueckue ocHO-
BbI OIUCAHUSI 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. [lpuBeanTe ypaBHEHUS TUCCOLUAIINHU CIICAYIOIINX 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.
CH3;COONa + HCI —; NH4Cl + KOH — ; FeCls + H,SO4 — ;

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 mpoun3oineT, eciau CIUTh PaCTBOPHI: a) XJIOPUIA ATFOMUHHS U
KapOoHara Kayus; 0) XJI0pHuaa aMMOHHUS M METaCUIIMKaTa HaTpus?
10. Onpenenure Benmuuuny pH Bomuoro pactBopa HySOs; koHIEH-
tpauuu 0,1 MOJIB/J1, €Ciin CTEeNEeHb AUCCOLUAIMH 110 TIEPBOH CTYIEHH
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 coneil. HamucaTs noHHBIE YpaBHEHUS
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 MICIOYHOU 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 3aHATHS.

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 COCTUHEHHIA).

Hanummre ¢hopmyIibl OKCHIOB, COOTBETCTBYIOLINE 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)2 + H,SO, =; KHSO,
+ BaOHBr =.

CocTaBbTe B MOJICKYJIIPDHOM BUJIC PEAKIIUH ITOTYICHUS
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-
CaHMs 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 MOJIIPHYIO KOHIEHTPALIUU Pi
TBOpa HuUTpara xkene3a (II), B 200 My KOTOPOro COmEPKUT
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 oObeMOM 8 H. pacTBopa CEpPHOM KHCIOTHI MOX
MOJIHOCTHIO TIepeBecTH B cynbdar 2,65 n 18%-Horo pactsq
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 Bogsl. Kakass 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 ypaBHEHHE IHUCCOIMAIUHU 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 propuaa Kausl.

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 OKHCIUTCIBbHO-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 HOHHBIC YPaBHEHUS PEAKUUN U ypaBHEHHUS 3JICK-
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
BEIIECTBA BBIICTUTCS HA KAaTOJE U3 paciliaBa, eciu cuja
TOKa paBHa 6 A, a Bpemst anekTponusa — 1,5 gac?

XpOoM HaxOJUTCsl B KOHTAKTe ¢ Meabto. Kakoil merain
OyIeT KoppoAupoBaTh B KUCIOW cpexe. [aiTe cxemy
00pa3yromierocs Mpu 3ToM rajibBaHU4YECKOIO AJIEMEHTA.

5.4. Onucanue KPUTEPHUEB OLICHUBAHUSA KOMHeTeHHI/Iﬁ N IIKAJbI OICHUBAaHUSA

[Tpu mpomekyTouHON aTTecTalMy B (hOpME 3K3aMEHA UCIOJIb3YETCs CIEAYyIOIas IlKajaa ole-
HUBAHUSL: 2 — HEYIOBJIETBOPUTEIBHO, 3 — YIOBIETBOPUTEIBHO, 4 — XOPOILO, 5 — OTIUYHO.

KpI/ITCpI/IHMI/I OLICHUBAaHU I[OCTH)K@HHﬁ MOKa3aTeJieh SIBISIOTCS:

HawnmenoBanwue 1o-
KazaTejisd OLiCHHBA-
HUS pe3yiIbTara
o0OydeHus Mo Juc-
LUIIIHHE

Kpurepuii onienuBanus

3HaHug

3HaHUe OCHOBHBIX ITOHATHM 1 3aKOHOB XUMUH, CTPOCHUSA aTOMa U XHUMHYECKOH
CBA3H, ICPUOJUIHOCTHU CBOMCTB 3JICMECHTOB.

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

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

3HaHMSI OCHOB OpraHM3allid U METOJOB CaMOCTOSITENIbHOM padoThl, 0COOEH-
HOCTH HMHTEJUICKTYalIbHOTO TpyJa Ha PAa3JIMYHBIX BUAAX AyIUTOPHBIX 3aHs-
THIA.

YMmenusa

YkazaTh 3aKOHBI U IpaBUJjida, XUMHUYCCKUEC CUCTCMBI, CBOMCTBa BCIICCTB, OIIN-
ChIBAarOIINEC JaHHBIC XUMHNYCCKUC ABJICHU .

HpOBOI[I/ITL pacuCTbl KOHUOCHTpALUHU PACTBOPOB PA3JIMYHBIX COC,Z[HHCHHfI,
ONpeaAcIATh TCPMOJUHAMHUYCCKUE XAPAKTCPUCTHUKU XHUMHUUYCCKHUX peaKHI/Iﬁ n
PAaBHOBCCTHBIC KOHIICHTPAIIUKN BCIICCTB.

BbienaTe KOHKpETHOE XHMHYECKOE COAEp)KaHUWEe B IMPHUKIAIHBIX 3a/1a4ax
npodeccnoHabHOM IS TENIbHOCTH.

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

HaBbeikn

HaBpiku niprMeHEeHHsI OCHOBHBIX MOHSATUN M 3aKOHOB XMMUU, XUMUYECKUX CH-
CTEM U CBOMCTB 3JIEMEHTOB M MX COCTUHEHHH JUIS PEIICHUS Ha COBPEMEHHOM
YpPOBHE BOIPOCOB, BO3HUKAIONIUX B MPO(EeCCHOHATBLHON IESATEIHHOCTH.

HaBpiku BbIOOpa crioco0a npeacTaBieHus: HHPOPMAIIMK B COOTBETCTBUH C y4eO-
HBIMHM 3a]]Ja4aMH, IPUEMaMHU TIOUCKa HH(OPMAITHH.

HaBbIKy BBINONHEHNS OCHOBHBIX XMMHUYECKHUX JIA0OpAaTOPHBIX ONepanuid, Me-
ToAaMu onpezenenus PH pacTBopos.




HaBbIku BBISBICHUS XapakTepa XUMHUYECKUX TPOIECCOB M MX yIPaBICHUEM Ha
o0BeKTax npodeccnoHAbHON NeITeThbHOCTH.

OHCHKa MMpernoaaBaTCICM BBICTABJLACTCS MHTCTPAJIBHO C y‘{éTOM BCCX IIOKa3aTc-
JIEU U KPpUTCPHUCB OLICHUBAHNA.

Ornenka chopMHUPOBAaHHOCTH KOMITETCHIIHH 110 TTOKA3aTEI0 3HAHMUS.

3aKOHOB XHMMHUHU,
CTpPOEHHSI aToMa
A XUMHYECKOU

CBSI3M,  TIEPHO-
JTAYHOCTHU
CBOMCTB 3JIe-
MEHTOB.

3aKOHOB  XHMMHUH,
CTPOCHHUSI aTOMa U
XUMHYECKOH CBSI-
34, TEPUOAUIHO-
CTH CBOWCTB 3lIe-
MEHTOB.

HETOYHOCTH  IIpHU
H3JIO)KEHUU OCHOB-
HBIX IIOHATHH U 3a-
KOHOB XHMUH,
CTPOCHHUSI aToMa U
XUMHYECKOU CBSI3H,

MePUOTUYHOCTH
CBOWCTB  DJIEMEH-
TOB.

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

Kpurepuit YpoBEeHb OCBOEHUS U OLICHKA
2 3 4 3)
3nanue ocHoB- | He 3Haer ocHoB- | Hactuuno m3naraet | [lo cymectBy, ca- | McuepmnbiBatoie,
HBIX IOHATHH ¥ | HPIX TOHATUH U | TMOO JOIYCKAarOTCS | MOCTOSATENIBHO U3- | MOCJIEI0BATEIBHO,

YeTKO W JOrHdYe-
CKH U3JIaraer oc-
HOBHBIE IIOHSTHUS
U 3aKOHBI XHUMHHU,
CTPOCHHUS aToMa U
XUMHUYECKOA CBS-
34, NEPUOAUYHO-
CTH CBOMWCTB dJIe-
MEHTOB, HO JIO-
MyCKAeT HE3HAYU-
TEJIbHBIE OLINOKH.

3HaHUE pPEeaKIU-
OHHOHl C€II0CO00-

He 3naer peakiu-
OHHOHl CcHIOCOOHO-

YacTU4yHO H3JIaraer
MO0 JTOMYCKAITCS

ITo cymectBy, ca-
MOCTOSITEIbHO HU3-

Hcuepnbisarone,
II0CJIEI0BATENBHO,

CTEM, METOJJOB U

XUMHUYCCKOIo HC-

HBIX CUCTEM, MECTO-

TOAOB W CPCACTB

HOCTH BelecTs, | CTH BEIIECTB, | HETOUHOCTH  IIPH | JIaraeT PEAKIUOH- | YeTKO M JIOTHYe-
OOLIHX 3aKOHO- 001X 3aKOHO- | M3NIOXKEHUH  Peak- | Hyio CHOCOOHOCTh | cKM M3/araeT pe-
MepHoCTEit MEPHOCTEH  OCYy- | IMOHHOK  CIIOCOO- | BEMIECTB, OOIUME | aKIMOHHYIO CIO-
OCYIL[eCTBICHHS IICCTBIICHUA  XH- HgCTI/I BEILICCTB, | 3aKOHOMEPHOCTH CcOOHOCTDH Be-
N IMIHCCKIX MHUYECKHX  TPO- | OOMMX 3aKOHO- | OCYNIECTBICHHS 1IECTB, obmme
L[ECCOB. MEPHOCTEH  OCY- | XUMHYCCKUX MPO- | 3aK0HOMEPHOCTH
MIPOILIECCOB. IECTBJICHUA XHU- | TIECCOB, HO MOIYC- | ocymiecTBICHUS
MHUYECKHX IMpolleC- | KaeT HE3HAYH- | ¥ yMHUECKUX
COB. TEJIbHBIC OITHOKH. MPOLECCOB.
3nanue Teope- | He 3maer Tteope- | Hactuuno usmaraer | Ilo cymectBy, ca- | McuepnbiBaromie,
TUYECKUX OCHOB | THUECKUX OCHOB | IUOO JOMYCKAIOTCS | MOCTOSTENBHO W3- | IOCIIEN0BATENLHO,
OIMCAHHUS OnucaHus HETOYHOCTH  MpU | JJaraeT TEOPETHYE- | YeTKOo W JIOThYe-
cBOifcTE  pac- CBOICTB pacTBO- | U3JIOKEHUH TEOpe- | CKUE OCHOBBI OMH- | CKH HM371araeT Teo-
TBOPOB,  OKHC- POB, OKHCTHTENb- | THYECKHX  OCHOB | CaHHSA CBOWCTB | peTHueckue  Oc-
THTETBHO- HO- ONMCAaHUs CBOWCTB | paCTBOPOB, OKHC- | HOBBI  OMUCAHUS
BOCCTAHOBI BOCCTAHOBUTEb- | PACTBOPOB, OKHC- | JUTEIbHO- CBOIICTB  PacTBO-
HBIX CHCTEM, Me- | JINTEIbHO- BOCCTaHOBUTEIb- POB, OKHCIIUTENb-
TEIBHBIX  CU- | 70710B M CPEJCTB | BOCCTAHOBHTENb- | HBIX CHCTEM, Me-

HO-
BOCCTaHOBHUTCIIb-

METOJIOB  CaMo-
CTOSITEIILHOU
paboThl,  0CO-

METOJIOB  CaMo-
CTOSITENIBHOW pa-
0OTBI, OCOOEHHO-

HETOYHOCTH npu
HU3JI0)KCHHUHU OCHOB
opraHu3anv U ME-

Jaracr OCHOBBI
OpraHu3anmiu u
METOABI CaMOCTO-

CPEACTB  XMMH- | CIEJOBAHHA  BE- | JIOB M CPEJCTB XH- | XHMHYECKOTO HC- | grix cicTeM, Me-
MECKOTO HCCle- | MIECTB M MX Npe- | MHYECKOTO HCCle- | CENOBAHUS  Be- | 1onop y cpefcTs
JIOBAHUSI Be- | BpallleHUH. JIOBaHUsI  BEIIECTB | MIECTB M HMX TPC- | ypoivanrono oo
MeCTB M HUX M WX TIpeBparie- BpalleHu#, HO J10- CIICIOBAHHS  Be-
NpeBpAIIeHi. HUM. MYCKACT HESHAYM- | \hocrn o px mpe-
TEJIBbHBIE OLIHOKM. BpAIICHHIL, HO
JIOTIyCKaeT  He-
3HAYHUTEIbHBIE
OIHOKH.
3uanus  ocHos | He 3Haer ocHoB | Yactuuno m3naraet | [lo cymectBy, ca- | McuepmnbiBatoie,
OpraHM3anMy W | OPraHu3ald U | MO0 JOIYCKAKOTCs | MOCTOSTENBHO H3- | TIOCIE/I0BATENBHO,

YETKO U JIOTHU4YE-
CKH wH3Jjiaract ocC-
HOBBI  OpraHu3a-




OCHHOCTM  WH- | CTH HHTEJUICKTY- | TOJIOB  CaMOCTOSI- | AITEJIbHON pabOThI, | IMM U  METOJbI
TeJIEKTyallbHO- | @JIBHOTO TPy/a Ha | TEIbHOU paboThl, | OCOOEHHOCTH WH- | CaMOCTOSITEILHOU
ro Tpyga Ha | Pa3IMUHBIX BHJAX | OCOOCHHOCTH —MH- | TE/UIEKTYalbHOTO | paGoThI, 0COOEH-
pa3sIMUHBIX BHU- aylllxlzopHLIX 3a- | TCIICKTYaJIbHOI'O Tpyaa Ha pasjivyd- HOCTU HUHTEICK-
ToyIe R PRSI | L% wuaes sy | syamcrs mpysa
HBIX 3aHATHH. o
TOPHBIX 3aHATHIA. HO JIONYCKAeT HEe- | pyjax  ayauTOp-
3HAYUTEIbHBIC HBIX 3aHATHH, HO
OILIMOKH. JOMyCKaeT  He-
3HAYUTCIbHBIC
OIINOKH.
OHCHKa C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/II?I 10 TTIOKa3aTeio Y MEHUS.
Kpurepuit YpoBeHb OCBOCHUS U OLICHKA
2 3 4 5
VYka3zare 3ako- | He moxer ykasars | lonyckaer Herou- | IlpaBunbno, HO ¢ | KBanmduimpo-
HBl U IIpaBuUIIa, 3aKOHbI H IIpaBH- | HOCTH H OIIMOKY | HEOOJIBIIUMH He- BaHHO, I'PaMOTHO
XIUMHUYECKHE Ja, XUMHMYECKHUE | P YKA3aHHMU 3a- | TOYHOCTAMHM YKa- | i1  Ge3  OMIHOOK
CHCTeMBbI, CBOji- | CHCTEMBL,  CBOHi- | KOHOB M IPaBWJ, | 3HIBACT 3aKOHBI M | yyaspimaer  3ako-
CTBA  BELIECTS, CTBa BEIIECTB, | XUMUHECKUX  CH- | TIPABWJIA, XUMHYE- | - npasa,
OIIMCBIBAIOIINEC CTEM, CBOMCTB Be€- | CKHE CHUCTEMBEI,
OIHMCBIBAIOIIINE o XHUMUYECKHE CH-
JaHHBIC XHMHUYE- | IECTB, OINCKHIBA- | CBOMCTBA BE- .
AQHHBIC  XUMH- | cype gpieHHS. IOIIMX JAHHBIC XH- | IECTB, OIMUCHIBa- | CLoMPL CBOMCTBA
1ECKue  ABJIC- MHWYECKUE SIBJICHUS. | FOLIHE naHHple | BEHICCTB, OIHCHI-
HUAA. XUMHUYECKUE SIB- BAaroIine AaHHBIC
JICHUS. XUMUYECKHE SB-
JICHUS.
[TpoBoauThH He moxeT | lonyckaer Herou- | IlpaBunbHo, HO ¢ | KBanmduimpo-
pacueTsl MPOBOJUTH HOCTM ¥ OIIMOKM | HEOOJBIIMMU HE- | BaHHO, IPaMOTHO
KOHIIGHTparuu | PacueThl Npyu  TPOBEACHHUM | TOUHOCTAMU 0 6e3  OIMOOK
PaCTBOPOB KOHIEHTPALNKU pacyeToB 3 MPOBOJUT NPOBOUT
PATHIHBIX pacTBOpOB KOHIIEHTpaIui pacyeThl pacueTHI
. Pa3IMYHBIX pacTBOpPOB KOHIEHTpALIKU
COCJIMHEHUH, . KOHIIEHTpalluH
COCTMHEHUH, Pa3IUYHBIX pacTBOpPOB
ONpeaCiiTh ONPEACIISThH COEJTUHEHUH, Pa3IMYHBIX pacTBOpOB
TCPMOAMHAMHY | repMoguHAMUYEC | ONPENCICHUUTEPM | COECAMHEHHMH, pasJITIHBIX
CCKHC KHe OJUHAMHYECKHUX orpenesser COCIMHEHUH,
XapaKTCPUCTHK | XapaKTCPUCTHUKHU XapaKTCPUCTUK TEPMOJHMHAMMYECCK | ONPCIACIIACT
U XUMHYCCKHUX | XMMUYECKHX XHUMHYICCKHX ue TEPMOJNHAMHUYEC
peaxuuii " | peakuui U | peakuit U | XapaKTepUCTUKU Kue
paBHOBECTHBIC | PABHOBECTHBIC PaBHOBECTHBIX XUMUIECKHX XapaKTePHCTUKH
KOHIeHTpanyuy | KOHUICHTpAIliy KOHIIEHTpaIui peakuui H | xpMA9ECKIX
BEIIECTS. BEIIECTRB. BEIIECTB. PaBHOBECTHBIE peakuuii -
KOHIIEHTpaIuu
p—— paBHOBECTHBIE
KOHIIEHTpaLUU
BEIIECTB.
Boiiensite koH- | He moxer Beige- | Jonmyckaer Herou- | IlpaBunbHo, HO ¢ | Kanmduimpo-

KPETHOE XUMHU-
YecKoe Ccojlep-
JKaHWe B TIpPHU-
KIagHBIX 3aja-
yax mpodeccu-
OHaJBLHOU Jef-
TEIIbHOCTH.

JSATh KOHKPETHOE
XHUMHYECKOE  CO-
NepKaHue B TpHU-
KJIQJHBIX 3aJaydax

npogeccCuoHaIb-
HOM  JIesATeIbHO-
CTH.

HOCTH W OIIMOKH
npu BBIJICIICHUH
KOHKPETHOTO  XH-
MHYECKOT0 COJIep-
KaHUSA B TIPHUKIIA-
HBIX 3aJa4ax Ipo-
(heccuonaabHOM

JIeSITEILHOCTH.

HEOOJIBIINMU HE-
TOYHOCTSIMH  BBI-
JesieT  KOHKPET-
HOE XHUMHYECKOE
CoJIepKaHue B
MPUKIATHBIX — 3a-
nayax mpodeccu-
OHAaJIbHOM Jes-
TEJHHOCTH.

BaHHO, TPaMOTHO
u 0e3 OIIMOOK BEI-
JeNseT KOHKpPET-
HOE XHMHUYECKOE
coJiepKaHue B
NPUKITATHBIX —3a-
nadax mpodeccu-
OHaJIbHOU nesi-
TEJIHHOCTH.




Omnpenensate xa- | He moxer onpene- | lonmyckaer Herou- | IIpaBmiieno, HO ¢ | KBamudwurimpo-
PAKTEPUCTHKH JATb  XApaKTEpPU- | HOCTH M OIMOKM | HEOOJBIIMMHE HE- | BaHHO, IPAMOTHO
XMMHUECKIX CTUKM  XHMMHYE- | IPU  OMNPENENICHUU | TOUHOCTAMU U 6e3 OmM6OK
nporecco, xa- | CKAX  TPOIECCOB, | XAPAKTEPHCTUK XH- | OMPENENICT Xapak- | gnnenenger  xa-
paKTepHbx it | XAPAKTEPHBIX UL | MHYECKMX TPOLEC- | TEPUCTHKH XHMH- | \\yorony oy
O0OBEKTOB  TIPO- | COB, XapaKTEPHBIX | YECKHUX MPOLIECCOB,
00BEKTOB IpO- M XUMHUYECKHUX HpO-
.. | beccnoHanbHON e O0BEKTOB | XapaKTEPHBIX VIS
(beccuonanbHOf | 1oorempnoctn ma | mpodeccuonas- 00beKTOB mpodec- | LECCOB,  Xapak-
ACATCIIBHOCTH OCHOBE TEOPETH- | HOM JEATENBHOCTH | CHOHAIBHON jesi- | TCPHBIX UL 00b-
Ha OCHOBC TCO- | yeckoro, 9KCIeE- | HA OCHOBE TEOpe- | TeJIbHOCTH Ha oOc- | CKTOB npodeccu-
PETUYECKOTO, PUMEHTAJIBHOTO THYECKOTO, OJKCIIe- | HOBE TeopeThue- | OHABHOW  Jies-
IKCIEPUMEH- HCCIICIOBAHMS, PUMEHTAIBHOTO CKOTO, JKCHEpHU- | TEJIHHOCTH Ha OC-
TAIBHOTO  WC- | IPOBOJIUTH  aHa- | UCCIIEAOBAHMS, MEHTAJILHOTO HC- | HOBE TEOpETHYE-
CIIeIOBaHMS, U3 TOIYYCHHBIX | IPOBCACHUM  aHa- | CICAOBAHMUS, IPO- | ckoro, 9IKCIEPHU-
NPOBOUTH pe3yJbTaTOB. JU3a  TOIYYEHHBIX | BOAUT AHAIM3 I0- | papmapoorno e
aHamu3  IOoJy- Pe3yJIbTATOB. J1yICHHBIX PC- | cnenopanms, mpo-
3yJIbTaTOB.
YEHHBIX pe- BOJIUT aHAJIH3 TIO-
3yJIbTaTOB. JTY4E€HHBIX pe-
3yJIBTaTOB.
Ouenka cpopMHUPOBAHHOCTH KOMITETCHIINH 0 Moka3zaTesto HaBbIKU.
Kpurepnii YPOBEHb OCBOECHMS M OLICHKA
2 3 4 5
Hapeiku mpume- | He BiazgeeT | C nonomHutensHOM | Bonaneer HeoOxo- | KBamudumupo-
HEHHUS OCHOBHBIX | HABBIKAMU  TPHU- | TOMOIIBIO BIIAJICET | AUMBIMU HABBIKAMH | BAHHO  BIIQJICET
HOHSITHI M 3aKO- | MCHEHHSI  OCHOB- | HABBIKAMU IIPUMe- | IPIMEHEHUs]  OC- | HaBBIKAMH  TIPH-
HOB XMMMM, Xu- | HPIX TOHSTHIl M | HCHUS _ OCHOBHBIX | HOBHBIX NOHATUN W | MCHEHHUS OCHOB-
MHYECKHX - | 33KOHOB  XMMMH, | IOHATHH M 3aKOHOB | 3aKOHOB ~ XHMHH, | HBIX TOHATUH U
crem u cojicrs | XAMUUYECKHX  CH- | XHMHH, — XMMHYE- | XHMHYECKHX — CH- | 3AKOHOB  XMMHH,
neMenToB 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 . . .
COCIMHEHUI JUIsl | U WX COCMUHEHWH | COSIMHEHUH  JUISl | OJIEMEHTOB M UX
PCILCHUA HA €O~ | yoiopns Ha co- | AUl pOLUCHHMS Ha | PElCHMs HA  CO- | COCAMHCHHH s
BPCMCHHOM BPEMEHHOM COBPEMEHHOM BPEMEHHOM YpOBHE | pElIeHHs Ha CO-
YPOBHC  BOIPO- | ynogHe  BONpO- | YPOBHE BOMPOCOB, | BONPOCOB, BO3HHU- | BDEMEHHOM
COB,  BO3HHKA- | cop, BO3HHMKAlO- | BOSHUKAIOMIMX B | KAIOIUX B TMpPO- | YpPOBHE  BOIPO-
omMx B IpO- | mmux B npogeccu- | mpoeccuoHab- (beccuoHanbHON COB, BO3HMKAIO-
(I)CCCI/IOHEUIBHOIVI OHaJIbHOI Jies- | HOM JeSATEAbHOCTU. | ACATEIbHOCTH, HO | IIIUX B npO(beccn—
JESITEIbHOCTH. | TEILHOCTH. JIOIyCKaeT He- | OHAIBHOW  Jed-
OO0JIbIINE HETOYHO- | TEIBHOCTH.
CTH.
Hagreiku BbIOOpa | He Biageer | C nononuutensHoi | Braneer HeoOxo- | KBanudummpo-
cnocoba  mpej- | HABBIKAMH  BHIOO- | OMOIIBIO BIAJEET | 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-
BETCTBHU C Y4el-

crocobda TpeJcTaB-
neHus: UHPOpMAIU
B COOTBETCTBHU C

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

crocoba npea-
CTaBJICHHS WH-
¢dopmarum B cOOT-

uamp, mpremamy | HPIMH  3ajiataMi, y4eOHBIMH 33/1aya- | HBIMA  3ajlayaMy, | BETCTBUU C y4el-
Houcka  MHGOP- npueMaMH TIOMCKa | MU, TIpHEMaMH TIO- | IpUeMaMi  TIOMCKa | HBIMK  3a/Ia4aMH,
UH(pOpMAIIHK. ucka uHpopMalmu. | “HGOpMaluK,  HO | IpUEMaMHU TOMCKa
MaIHH. JIOIyCKaeT He- | nHpOopMaIHH.
OoJblIME HETOYHO-
CTH.
HaBbiku BbI- | He Biageer | C nononHutensHol | Brageer HeoOxo- | KBanudunupo-
MOJMHEHUsT  Oc- | HABBIKAMU  BbI- | IOMOILBIO BJIAJIEET | AUMBIMU HAaBbIKAMH | BAHHO  BIIaJIeeT
HOBHBIX XHMMM- | IOJTHEHUS OCHOB- | HABBIKAMU BBINOJI- | BBIIOJHEHUS ~ OC- | HABBIKAMM  BBI-
HbIX XMMHYECKUX | HEHUsSl OCHOBHBIX | HOBHBIX  XHMMHYE- | IOJIHEHUS] OCHOB-




YeCcKux Jlabopa-
TOPHBIX OIepa-
UM, METOJaMHU
orpecIeHuUs
pH pacTBopOB.

71a00paTOPHBIX
omnepaunuii, MeTo-
JamMH  ompenele-
Hus pH pactBo-
pOB.

XUMHYECKHUX J1a00-
paTOpHBIX  omepa-
I1H, METOIaMHU
onpeaenenuss  pH
pacTBOpPOB.

CKHX  Jlabopartop-
HEIX onepanui,
METOJaMH OIpejie-
nenust PH pacrtso-
pPOB, HO JOIYCKAaeT
HeOOIBIINE HETOU-
HOCTH.

HBIX XMUMHUYECKUX
1a60paTOPHBIX
omnepaunuii, MeTo-
JaMu  ompejee-
Hus pPH pactBo-
pOB.

HaBbiku  BBISIB-
JICHUs XapakTepa
XUMHAYECKUX

MPOILIECCOB U UX
yIpaBjICHUEM Ha
00BbeKTax Tpo-

He BJagceT
HaBBIKAMHU BBISB-
JIEHUSI XapakTepa
XUMHNYCCKHUX HpO-
IIeCCOB U  HX
YIPABJICHUEM HA

C [OIOJHUTEILHON
IIOMOIIBIO BJIAJEET
HaBBIKAMU BBIABJIE-
HUSl XapakTepa Xu-
MHUYECKUX TpoIiec-
COB M WX YIIpaBIie-

Bnaneer Heo0xo-
IUMBIMH HaBbIKaMH
BBISIBJICHU S XapaK-
Tepa XUMHUYECKHUX
MPOIIECCOB M HX
yIpaBlieHUEM  Ha

Ksamudummpo-

BaHHO  BJaJICeT
HAaBBIKAMU  BBISIB-
JEHUs XapakTepa
XMMHYECKHUX TIPO-
IIeccoB M HuX

(becCHOHATBHOM 00BEeKTaxX  MIpo- | HUEM Ha 0O0BEeKTax | 00beKkTax mpodec- | ympaBieHueM Ha
e —— deccroHanbHONW | MPOQECCHOHATh- CHUOHANBHOW  Jes- | 00beKTaxX  Mpo-
JESTENIbHOCTH. HOM JCATENBHOCTU. | TEIBHOCTH, HO J0- | (pecCHOHANBHOMA
yCcKaeT  HeOOoJb- | IeATEIbHOCTH.
I11M€ HETOYHOCTH.
6. MATEPUAJIBHO-TEXHUYECKOE U
YYEBHO-METOINYECKOE OBECIIEYEHUE
6.1. MaTepuaJibHO-TeXHHYECKOE O0ecreyeHmne
Ne HaumenoBanue crienuanbHbIx nomenie- | OCHAIIEHHOCTh CIIELUAIbHBIX IOMEIIEHUH U T10-
HUI 1 IOMEIIEeHUH ISl CaMOCTOSATEIb- MEILEHHUH I CAaMOCTOSITENIbHON pabOThI
HOM pabOTHI

1. VYuebHas ayIuTopus 11 IPOBEICHHS Jlek1iOHHAst ayTUTOPHSL: IEPCOHATIBHBIN KOMITBIO-
JIEKIIMOHHBIX 3aHATUN, KOHCYJIBTALMM, | Tep, MOJAKIIOUYECHHBIN K ceTn «HTEepHET», MyJIbTH-
TEKYIIEro KOHTPOJIS, IPOMEKYTOUHOM | MEIUNHBIN IPOEKTOP, IKPaH C ANEKTPOIPUBOJOM,
aTTecTallui, CAMOCTOATEIbHOU paboThl | JOCKa MarHUTHO-MeNoBas, THPOPMaIlMOHHbIE
VK No2, Ne325 CTCHBL.

2. VYyeOHast ay1uTopus AJisl IPOBEICHUS VYyeOHo-HccaenoBaTeNnbckas J1abopaTopus: epco-
JIEKIIUOHHBIX 3aHATUH, KOHCY/IbTAIlMH, | HaJbHbIE KOMIBIOTEPHI, TOAKIIOUEHHbIE K CETH
TEKYIIEro KOHTPOJIs, MPOMEXKYTOUHOU | «HTepHET», IPOEKTOP, pa3ABUKHON IKpaH, Teje-
aTTeCTalllu, CaMOCTOSITEIbHOM paboThl | BU30p, BUJeo- 1 DVD- mpourpsiBatens, nHGopma-
VK No2, Ne327 IIAOHHBIE CTEH/IEI.

3. VYyebHas ayIuTOpHs Ui IPOBEICHUS Xumuueckue 1abopaTopuu: CreUaTU3UPOBaHHASL
71a00paTOPHBIX 3aHITHIA, KOHCYJIbTa- MeOeIb, BRITSHKHBIE MTKA(bI, CYIIHIbHBIE ITKADBI,
U, TEKYIIEro KOHTPOJIS, TPOMEXY- TE€PMOCTAThl, MATHUTHBIE MEIIAJIKH, TEXHUYECKUE U
TOYHOM aTTecTaly, CAMOCTOSITEIbHON | aHAJIMTUYECKHE BECHI, ATIEKTPOIU3EPHI, dJIEKTpUYe-
pabotsr YK Ne2, Ne309, 311, 316 CKHUE IUTUTKH, (POTOIEKTPOKOIOpUMETpPHI, pH-

METPBI, THPOPMAITMOHHBIEC CTCH/IBI.

4. Metoanueckuii kabuner YK Ne2, Ne322 | Crnenmanu3upoBaHHas — Me0enb;  NepCOHAJbHBIHN
KOMITBIOTEP, MOJKIIOUYEHHbIH K ceTu «/HTepHeT»,
y4eOHO-METOINYECKNE KOMIUIEKCHI IUCIUILINH.

5. UuranpHbi 3251 OMOIMOTEKN Ut camo- | Crienuanu3upoBaHHas — MeOenb;  KOMIBIOTEpHAs

CTOSITENILHON pabOThI TEeXHUKa, TMOJKIOYeHHass K cetn «VHTepHeT»,
UMeIolIasi IOCTYI B 3JEKTPOHHYIO MH(QOPMAIHOH-
HO-00pa30BaTEILHYIO CPENy.




6.2. JIMeH3MOHHOE U CBOOOIHO PacIpoCTpaHsieMoe NMPOrpaMMHoe obecreuyeHmne

Ne IlepeyeHb JIUIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAIOIIETO IOKYMEHTA
IIporpaMMHOI 0 o0ecrieyeHus
1 | Microsoft Windows 10 Kop- | Cormamenne Microsoft Open Value Subscription V6328633.

IIOpaTUBHAs

Cornamenue aeiicrBurensuo ¢ 02.10.2017 mo 31.10.2023). Ho-

roop nocrasku IO 0326100004117000038-0003147-01 or
06.10.2017

2 | Microsoft Office Professional
Plus 2016

Cornamenune Microsoft Open Value Subscription V6328633.
Cornamenue nerctsureabHo ¢ 02.10.2017 mo 31.10.2023

CyO6nunensnonnbiii gorosop Ne 102 ot 24.05.2018. Cpoxk neit-
cTBUA nuieH3uu no 19.08.2020

I'paxxnancko-npaBoBoit JloroBop (Kontpakr) Ne 27782 «llo-
CTaBKa MpOJJICHUs TpaBa mojib3oBanusa (nunen3uu) Kaspersky
Endpoint Security ot 03.06.2020. Cpok AcHCTBHS JTUICH3UU
19.08.2022r.

3 | Kaspersky Endpoint Security
«Crangaptaeiii Russian Edi-
tiony»

4 | Google Chrome CBobonno pacnpoctpansemoe [1O coriacHo ycrnoBHSM JIMIIEH-

3MOHHOI'O COIJIallICHUA

5 | Mozilla Firefox CBobOomHo pacnpocrtpansiemoe [1O coryiiacHO yCIIOBHSIM JIMIICH-

3MOHHOI'O COIJIallICHUA

6.3. IlepevyeHb y4eOHBIX U3IaHUI U Y4eOHO-METOAUYCCKHUX MATEPHUAJIOB

6.3.1. Ilepe4yeHb OCHOBHOM JIUTEPATYPbI

1. I'muaxka, H.JI. O6miast xumust: yaeOnuk — 18-e u3a., nepepad. 1 non. / H.JIL. I'munka, nox pen. B.A.
ITonkoBa, A.B. babkoBa — M.: IOpaiit, 2011. — 888 c. — Pexxum nocryna:
https://elib.bstu.ru/Reader/Book/8264

2. MeTtoauueckue yka3aHHs K BBIMOJIHEHHUIO JJa0OPaTOPHBIX PadoT MO AUCHUILIMHE «XUMUS» JUISL CTY-
JICHTOB TIEPBOT0 Kypca O4HOM (opMbl 00yueHus: Bcex HampaieHHuil OakanaBpuata. / B.W. [1aBnenko,
B.I'' Kiumenko u gap.- bemropon: bBITY, 2016. - 52 c¢. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

3. Xumus: 3ajaHus Ul CaMOIIOJrOTOBKU CTYAECHTOB: yueOHOe mocoOue /Ui CTYACHTOB 1 Kypca o4HOi
dhopmbl 00yUeHUST HEXUMHUYECKUX HampapiieHuit 6anaBpuara / A. H. Bononuenko, B. U. TlaBnenko u
ap. — bemropon: M3p-eo BI'TY wum. B. I'. Ilyxosa, 2017. — 105 c¢. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837

4. CnipaBOYHMK 110 0O11Iel U HeopraHuueckoi xumuu: yued. nocodue / B. U. [TaBnenko, A. H. Bonoa-
yeHnko, B. I'. Kiiumenko. — benropon, M3n-so BI'TY um. B. I'. IllyxoBa, 2014. — Pexum goctymna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.3.2. IlepeyeHb TONOJHUTEIBHON JIUTEPATYPHI

1. OCHOBBI HEOPTAaHWYECKOW XUMHUHU. METOIMYECKUe yKa3aHus I CTYACHTOB JHEBHON (OpMBI 00y-
yenwus / coct: B. I'. Knumenko, A. H. Bonomuenko, B. U. [1aBnenko. — benropox, 2014. — Pexxum no-
cryma: https://elib.bstu.ru/Reader/Book/2013040918583480789600008687

2. I'nmuuka JI.H. 3agaun u ynpaknenus mo oouieit xumuu: YuebHnoe nocodue st By3os / [lox pen.
B.A. Py6unosuua u X.M. Py6unoii. — M.: Unarterpain-Ilpecc, 2000. — 240 c.

3. CripaBOYHUK 10 O0IIEH U HEOPTAHUYECKOW XUMUH [ DIIeKTPOHHEIHN pecypc]: cocT.: B. U. [1aBnenko,
A. H. Bonoguenko, B. I'. Kiumenko / BI'TY um. B. I'. lllyxoBa, kad. aHeopran. xumuu; bI'TY um. B.
I'. IlyxoBa, kad. HeOpraH. XUMHH. — DJIEKTPOH. TEKCTOBBIE 1aH. — benropox : U3n-Bo BI'TY um. B. T'.
[IIyxoBa, 2014. — Pexxum moctyna: 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. DnexTpoHHO-6nbOaHOTeuHast cuctema «IPRBooksy: http://www.iprbookshop.ru

5. DnekTpoHHas OMOIMOTEUHAs cHCcTeMa u3aTeabcTBa «Jlanby: http://e.lanbook.com

6. Hayunas snexrponnas 6ubimmnoreka eLIBRARY.RU: http://elibrary.ru/

7. DIEeKTpOHHO-OMONMOTEYHAs cucTeMa «YHHUBEPCUTETCKass Oubmmoreka onnaitHy (bubnmuokiny0.py):

http://biblioclub.ru/

8. Xumuueckuii katanor: http://www.ximicat.com

9. Caitr o xumuu XuMuK: http://www.xumuk.ru

10. Xumunueckuit mopran ChemPort.Ru: http://www.chemport.ru



http://minobrnauki.gov.ru/
http://www.edu.ru/
http://ntb.bstu.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://elibrary.ru/
http://biblioclub.ru/
http://www.ximicat.com/
http://www.xumuk.ru/
http://www.chemport.ru/

