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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 JIUCIIAIIJIMHE

Kareropus (Tpyrmma)

Kon u nammeHoBaHue

KOI[ 1 HAUMCHOBAHUEC
HHAUKATOpa JOCTHKC-

HanmenoBanre noka3aTteins OICHHBaHUS

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

JIEHUS BEIIECTB,
OTpeeNsieT UX CO-
CTaB, TEPMOJUHAMHU-
YeCKHe U KMHETHYE-
CKHE XapaKTEPUCTH-
KU XUMUYECKUX pe-
aKLMi pu npoBee-
HUU TEOPETUIECKIX
U SKCTIEPUMEHTATb-
HBIX UCCIICIOBAaHMI.

KOMITCTCHITUI KOMIICTCHIIUN pe3ysibraTa 00y4YEeHHUS 10 JUCIUILINHE
HUSI KOMIICTCHITMH
Oomenpodeccu- | OIIK-1. Cnocoben | OIIK-1.3. Ucmois- 3HaHUsI. OCHOBHBIX TOHATHI M 3aKOHOB XH-
OHAJIbHBIC KOM- MIPUMEHSATH €CTe- 3yeT METOJIbI aHAJIM- | MUM, CTPOCHUE aTOMa M XMMHYECKOW CBSI3H,
METCHIUH CTBCHHOHAYYHBIC U | 32, pacu€Ta W BbIJie- | MEPUOJMYHOCTH CBOWCTB DJIEMEHTOB; peak-

LIMOHHOM CIIOCOOHOCTH BEIECTB, OOIIUX 3a-
KOHOMEPHOCTEH OCYIIECTBICHUS XUMUYE-
CKHX TIPOIIECCOB;, TEOPETUYECKHX OCHOB
OIMCAHUSA CBOWCTB PAaCTBOPOB, OKUCIIUTEIIb-
HO-BOCCTAHOBUTENLHEIX CHUCTEM, METOIOB M
CPEIICTB XMMHUYECKOT'O HCCIICIOBAHUS BE-
IIECTB U UX MPEBPAICHUI; OCHOB OpraHm3a-
UM ¥ METOJbI CAMOCTOSITEILHOW paboThI,
OCOOCHHOCTH MHTEJUICKTYaJbHOIO TpyAa Ha
Pa3NINYHBIX BUJIAX ayJAUTOPHBIX 3aHITHH.

YMeHusi: ykazaTh 3aKOHBI M TIpaBHIIa, XUMU-
YECKHUEC CUCTEMBI, CBOI\/'ICTBa BC€IICCTB, OIIN-
CBIBAIOIIUC JAaHHBIC XWMHWUYECKHE SBJICHHS,

MIPOBOJUTH pacueTsl KOHIIEHTPALH
pacTBOpOB Pa3NUYIHbIX COCIMHEHUH,
OIpeeNATh TepMOAMHAMUYECKHE

XapaKTCPUCTUKNA XUMHYECKHX PEaKIud u
PABHOBECTHBIC KOHIICHTPAIIUU BEIIECTB; BbI-
JIENIATh KOHKPETHOE XMMHUYECKOE COjepiKa-
HUE B NPHKIAIHBIX 3ajadax mpodeccuo-
HAJILHOU JIESITEIIbHOCTH, ONMpPEACNATh Xapak-
TEPUCTHKM XHUMHYECKHX TIPOIIECCOB, Xapak-
TEPHBIX JJI1 OOBEKTOB MPO(ECCUOHATBLHOM
JIESITETIbHOCTH Ha OCHOBE TEOPETHYECKOTO,
IKCIEPUMEHTAILHOTO HUCCICIOBaHUS, TPO-
BOJIUTH aHAITU3 TIOJTYUYEHHBIX Pe3yIbTaTOB.
HaBbIku: nprMeHeHNs OCHOBHBIX TIOHATHH H
32KOHOB XUMHH, XUMHUYECKHUX CHCTEM 1
CBOMCTB 2JIEMEHTOB M UX COEIMHEHHUH ISt
pelenus Ha COBPEMEHHOM YPOBHE BOIIPO-
COB, BO3HUKAIONIHMX B MPOGECCHOHATBHOM
JIeSITeIIbHOCTH; BBIOOpPA Crioco0a mpe/icTanie-
HYST TH(OPMAITH B COOTBETCTBHH C YUCOHBIMH
3a/1a4aMH, MpUeMaMH TIOUcKa nHpopMarmy,
BBIMOJIHEHHUSI OCHOBHBIX XUMUYECKHX J1a00-
PaTOPHBIX OTEpaIHii, METOJaMHU OTIpe/ielie-
Hust PH pacTBOPOB; BEIABIICHHUS XapaKTepa
XUMHYECKHUX MPOIIECCOB U MX YIPABICHHEM
Ha 00bEeKTax MPOPECCHOHAILHOM JCSITEIIb-
HOCTH.




2. MECTO JUCHUIIVINHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennusi OIIK-1 CriocoOeH mpuMeHSTh €CTeCTBEHHOHAYYHbIC U OOIIEHH)KEHEPHBIE
3HAHUS, METOJIbI MATEMATHYECKOTO aHAIM3a U MOJICTTUPOBAHUS B IPO(ECCUOHATLHON e TSIIbHOCTH.

HaHHaﬂ KOMIICTCHI U (bOpMI/IpyeTCH CJICAyrOmruMH JUCHUITIIMHAMU.

Cragus

HanmenoBanms JUCHUITIIMHBI

1

MaremaTtuka

duzuka

Xumus

TeopeTnyeckass MEXaHHKa

:‘)HCKTpOHI/IKa M DJICKTPOTEXHUKA

YueOHast 03HAKOMUTENbHAS TPAKTHKA

N[O~ w|IN

HpOI/ISBOI[CTBCHHaH TCXHOJIOI'H4YCCKad (HpOI/I3BO,Z[CTBeHHO'TCXHOJ’IOFH‘ICCK&H) IIpaKTHu-
Ka

3. OBbEM IUCHMIIJIMHbI

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

dopma NPOMEKYTOUYHOM ATTECTALIUN JK3aMeH
(oK3ameH, G depeHIPOBaHHEII 3aUeT, 3a4eT)

Bun yae6HO# paboThI Bcero Cemectp

4acoB Ne 1
OO11ast TPYA0EMKOCTh IUCHUIIMHBI, Yac 144 144
KonTakTHas padora (aQyANTOPHbIE 3aHATHS), B T.4.: 56 56
JIEKITUHA 34 34
J1ab0paTOpHbBIE 17 17
MIPAKTHYECKHE - -
IpYIIOBBIE KOHCYJIbTALUU B MIEPHOJ] TEOPETHUECKOTO 5 5
00y4YeHHs U TIPOMEKYTOYHOH aTTeCTAIIUN
CamocrosiTesibHast padoTa CTYAEHTOB, BKJIKOYAs HH- 88 88

yucje:

AUBUAYAJIbHBIC U T'PYIIIIOBBIC KOHCYJAbTAallUU, B TOM

KypcoBoii mpoekt - -

Kypcosast pabota - -

PacuetHo-rpaduueckoe 3ajaHue - -

I/IH,Z[I/IBI/I,Z[yaHBHOC JOMaIIHCC 3aaHUC 9 9

CamocrodrenbHas paboTa Ha IOJATOTOBKY K ayAUTOp- 43 43
HBIM 3aHSATHSIM (JICKIIUH, TPAKTHYECKUE 3aHATHS, 1a00-
paTopHbIe 3aHATHSI)

DK3amMeH

36 36




4. COAEP KAHUE INCHUIIJINHBI

4.1. HaumeHoBaHMe T€M, HX COJEpP:KaHHUE U 00bEM
Kypcl Cemectpl

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM yaeOHoH
Harpy3KH, 4ac

Ne HanmenoBanue paznena
n/m (kpaTKoe coziepKaHue)

[IpakTuueckue
JlaGoparopHsbie

3aHATHUA
3aHATHA

Jlexiun
CamocTosTenbHas paboTa Ha

S MOATOTOBKY K

1 2 3 4 5

1. Kuaaccudukanus, cBOiiCTBA XUMHYECKHUX 3J1eMeHTOB. [lepuoguyHOCTDb CBOIICTB
3J1eMEHTOB

IIpocroe BemiecTBO ¥ XUMUYECKUH d51eMeHT. Cl10KHOE Be- 8
LIECTBO, XapaKTep M BHJbl XUMHUYECKOU CBS3U. Baxuen-
1I1€ HEOPraHWYECKUEe COEAMHEHMs, HOMEHKiIaTypa. Me-
TaJUIbl U HEMETAJLJIbL, OJyYEHHE, CBOWCTBA, IPUMEHEHHE.
XUMUYECKUE CBOMCTBA U IIOJyYEHUE OKCUIOB, THIPOKCH-
JI0B, KUCJIOT, cosei. CBsA3b MEX]ly KlaccaMHd HEOpraHuie-
CKHX coequHEeHHH. [lepMoauYHOCTh CBOWMCTB 3JIEMEHTOB.
Crpoenue aroma. [IpaBuno Kneukosckoro, XyHaa, IpuH-
iun [laymu. [loxpasaenenue 3aeMeHTOB Ha s-, pP-, d- u f-
cemeiictBa. KBanToBble uncna. KoBajeHTHas CBS3b.
Tunsl rubpunmzauuu. Monuas cBsa3b. Metannuueckas
CBSI3b.

2. OcHOBHBIE 3aKOHBLI XUMHH

OcHoBHble NIOHATUA. MOJb 1 9KBUBaJIEHT. Pacuer Macco- 4
BOT'O cocTaBa. ['a30Bble 3aKOHBI (3aKOH KPAaTHBIX U 00bEM-
HBIX OTHOIIIEHUH, 3aKOH ABOTraipo, 3aKOH NMaplHaIbHbIX
naBieHui, 3akoH boitnsg-Mapuotra, I'eii-JIroccaka, 00b-
eAMHEHHbIN 3akoH boinsa-Mapuorra u I'eii-JIroccaka,
ypaBHeHue MenneneeBa-Knaneiipona). Crexuomerpuye-
CKHE 3aKOHBI (3aKOH IOCTOSTHCTBA U COXPAHEHUS MACCHI,
3aKOH SKBHBAJIEHTOB).

3. O01mue 3aKOHOMEPHOCTH OCYIIECTBJIEHUSI XMMHYECKHUX MPOIECCOB

OcHOBHBIE TIOHATHS TepMoauHamMuku. l[lepBoe Hauamo 6
TepMoArHaMuKH. 3akoH ['ecca. DyHKIUU COCTOSIHUS CH-
CTeMBbI: SHTaIbMMs, SHTponus, 3Heprus ['n66ca. Hampas-
JIEHHOCTh XMMHYECKHX mpoueccoB. OCHOBHbIE MOHSTHUS
XUMHUYECKON KMHETHKU. CKOPOCTh XMMHYECKOW pEeaKIuu
B TOMOTEHHBIX M TE€TEPOTr€HHBIX CHCTEMax. 3aKOH JEH-
cTBusg Macc. KoHCTaHTa CKOpPOCTH peakiuu. DHEPrus ak-
TUBAIUU. YpaBHEeHUE AppeHuyca, npaBmwio Bant-I'odda.
Xummnueckoe paBHoBecre. KOoHCTaHTa XMMHUYECKOTO paB-
HoBecus. DaKkTOphI, BIUSIOLUIME HA CMEIIEHUE XUMUYECKO-
ro paBHoBecHs. [Ipunmun Jle-Illarense.

QY TUTOPHBIM 3aHATHUAM




4. TeopeTnyecKue OCHOBbI ONTHMCAHUS CBOMCTB PACTBOPOB
PactBopsl. KomnuraruBHbele cBOWMCTBa pacTBOpoB. Jluc- 6 B 8 12
MEPCHOCTH U TUCTIEPCHBIE cHCTeMbl. CIIOCOOBI BBIPAXKCHUS
KOHIIGHTpaluid pacTBopoB. 3akoHbl Paymns u Baut-I'odda.
Teopust snekrponutudeckoi nuccounanuu. CHIIbHBIE U
ciabpie MeKTPoauThl. KOHCTaHTa M CTENeHb AMCCOIUa-
uuu. CBsi3b MEXIYy H30TOHHYECKHM KO3(PPUIMEHTOM U
CTCTICHBIO JHCCONMaIu. 3aKoH pazbaBneHus OcTBaibia.
[IpaBuno bepromne-MuxaineHko. YcCa0BUS NPOTEKAaHUS
MOHHO-00OMEHHBIX peakiuii. MoHHOe mpou3BeneHne Bopbl,
BOJOPOAHBIN NOKa3arens. [IponsBenenre pacTBOPUMOCTH.
I'maponus coneit. Tunsl ruaponusa. KoHcTanTa u CTeNeHb
rugposusa. Pacuer pH kuciot, ocHoBaHuid, coneit. JKect-
KOCTb BOJIbI M METO/IbI €€ YCTPAHCHHSI.

5. OKHMCIHMTEJIbHO-BOCCTAHOBUTE/IbHbIE CBOICTBA BELIECTB
CreneHb OKUCIIECHHS 3J1IeMEeHTOB. OKHCIIEHHE U BOCCTa- 6
HOBJICHHE, OKHCIIUTENIN U BOCCTAHOBUTENHU. THIIBI OKHC-
JIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiuii. Hanpasienue
nporekanus OBP. CiocoOb1 ypaBHUBaHUS peIOKC-
peakiuii (MeTo] 3JIEKTPOHHOTO OajaHca U MOHHO-
ANEKTPOHHBIN ). XUMUYECKUE UCTOYHUKH IIEKTPHUUECKOM
sHeprun. Cxema rajbBaHUYeCKOro dJeMEHTa. Y paBHEHUE
Hepucra. CtangapTHbIE JIEKTPOAHbIE TOTEHIMAIBL. P
HANpsHKEHUH METAIUIOB. TE€OPETUYECKUE OCHOBBI AJIEK-
TpOJu3a. 3aKOHBI 3JICKTPOJIH3A.

6. IIpouecchbl, MPoTeKAIIME B JIEKTPOXUMHYECKHX CHCTEMAX
Kopposusi meramnoB. Xumudeckas (ra3oBasi) U 3JIEKTPO- ) _ 1 3
XUMHUYECKas KOPPO3Hsl METaJUIOB. BiusHue BHYTPEHHUX U
BHEIIHUX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU KOPPO3HUHU.
MeTo/1bI 3aIIUTHI OT KOPPO3HH.

7. BbICOKOMOJIEKYJISIDHBIE COeTMHEHUS

BricokomonekynspHble coeiMHEHHs (OpraHn4eckue, He- 2 _ _ 2
opranudeckue). OpraHndeckre 1 HEOPraHMIEeCKUe MOJIH-

MEpBI, METOABI NIOJyYEHUS], CTPOECHHUE, CBoMcTBA. Onuro-

Mephl. bruonoaumepsl.

Hroro 34 — 17 43

4.2. Conepxxanue NpaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

[IpakTiueckue (ceMUHApCKUE) 3aHATHS MPH M3YYEHUH JAMCLUUIUIMHBI HE MPETyCMOTPEHbl y4yeOHBIM
IIJIAHOM.



4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIH

Ne HanmenoBanue Tema naboparoproro 3anstus | K-po | Camocrosrenshas
pabora Ha moaAro-
n/m pazzena IUCUUILUIAHBI HACOB | 1 onvy k aymutop-
HBIM 3aHATHUAM
cemecTp No 1
1 | Knaccudukammus, cBOMCTBa TexHuka 0€30MaCHOCTH U TIpa- 6 6
XUMHUYECKUX 1eMeHTOB. [le- BUja paboThl B J1aOOpaTOpUU.
PHUOJUYHOCTb CBOMCTB 3J1eMeH- | KuCI0THO-OCHOBHBIE CBOMCTBA
TOB. BAKHEWILIMX KIJIACCOB Heopra-
HHUYECKHUX COCIUHEHUN.
2 | Teopernueckue ocHOBBI onu- | CBOICTBAa PacTBOPOB, pacueThl 4 4
CaHUs CBOMCTB PaCTBOPOB. KOHLICHTPaLlUi pacTBOPOB.
3 | Teopernueckue ocHoBel onu- | Onpenenenune pH pacTBOpoB u 4 4
CaHUsl CBOMCTB pacTBOPOB. TUAPOIU3 COJIEH.
4 | OKuCIUTEITHHO- OxuCIUTENHHO- 3 3
BOCCTAHOBUTEJIBbHBIE CBOMCTBA | BOCCTAHOBUTEJIbHBIE CBOWCTBA
BemiecTB. IIpoueccel, mpote- 3JIEMEHTOB. DJIEKTPOXUMHUYE-
Karolue B AJIEKTPOXUMUYe- CKHE IPOLIECChI, KOPPO3Us Me-
CKUX CHCTEMaX. TaJJIOB.
HUTOI'O: 17 17

4.4. Copep:xxaHue KypcoBOI0 MpoeKTa/padoTsl

KypcoBbie paboThl M KypCOBBIE MPOEKTHI MPHU H3YYCHUW TUCHHMIUIMHBI HE MPETyCMOTPEHBI
y4EOHBIM IUIaHOM.

4.5. Conep:kaHue pacueTHO-Tpa)uuecKoOro 3aJaHus,
UHIMBUIYAJIbHBIX TOMAIIHUX 32IaHUH

PacquHo-rpa(quecxoe 3alaHuC IpU HU3YUYCHHUU JUCHUIUIMHBI HC HNPCAYCMOTPEHO y‘le6HHM
IIJIAaHOM.

[Tpy M3y4yeHHH AMCUMILIMHBI Y4EOHBIM IJIAHOM MPETyCMOTPEHO BBIIOJIHEHUWE WHWBUYaslb-
HOI'O JOMAILHETO 3aJaHusl.

Ha BhImosmHeHue mHAMBHUAYyanbHOTo nomainHero 3aaanus (M/13) npeaycmorpeno 9 wacoB ca-
MOCTOSITEJIbHOU paboTHI CTyJIeHTa o pasznenam 1, 2, 3,4, 5, 6.

Llenbto BoimonHenus /I3 aBnsercs moaAroToBka 00y4aromerocs K caMoCcTOsTeIbHON paboTe, B
3aKpEIUIEHUH MOJyYEHHOI'O TEOPETHYECKOTO W SKCIIEPUMEHTAIBHOIO MaTepuasa.

NJI3 BBINOJHSETCS MO TEMAaTUYECKUM HANpPaBICHHSAM I10JI PYKOBOJCTBOM IPENOIaBaTeNs
TUCUUIUIMHEL. 3ananue Ha MJ13 BeimaeTcs cTyneHTy MpenojaBaTesieM TUCHMILIMHBI U 0OopMIIseTcs B
MMACBMEHHOM WJIM DJJIGKTPOHHOM Buje. HHauBuayanmpHOE JOMAalIHEe 3aJaHUE  OIPEIEIIseT:
TEMaTUYECKOE HaIpaBlIeHHE; 0OBEM BBITIOIHIEMOTO 3a/1aHUs; CPOKH BBIMOJIHEHUS, CAaYl Ha IPOBEPKY
Y 3aILUTHI.

3amaHus 1o paszenaM pa3OuparoTcs Ha Ja0OpaTOPHBIX 3aHATHIAX M 3alMIIAlOTCS B Oecene ¢
MIPENOIABATENIEM ITOCIIE MPOBEPKH MMPABUIBHOCTH UX BBITOJIHEHUH.

Tunossle 3aganus A /13 npusenens! B 11.5.3 paboueil nporpaMmbl IUCHUTUTAHBI (MOIYIIS).

B npouecce BBINMOTHEHUS WHIWBHIYAJIBHOTO JOMAIIHETO 3a/IaHUs OCYIIECTBIIETCS KOHTAKT-
Has pabota oOyyaromierocs ¢ npemnojasareneM. KoHcyabTaluu npoBOAATCS B ayTUTOPUAX W/WIM TO-
CpeAcTBaM 3JIEKTPOHHON MH(OPMAIIMOHHO-00Pa30BaTeIbHON Cpeibl YHUBEPCUTETA.



S. OHEHOYHbIE MATEPHAJIBI VIS IPOBEJAEHUSA TEKYHIEI'O
KOHTPOJIS1, MPOMEXXYTOUYHOM ATTECTALIUA

5.1. Peanu3zannsa KoMneTeHui

1 Komnerennusi OIIK-1 CiocoOeH npUMeHATh €CTECTBEHHOHAYYHBIE U 00-
IIEUHKEHEPHBIE 3HAHMSI, METO/Ibl MATEMAaTUYECKOTO aHaIM3a U MOAEIMPOBAHUS B IIPO-
(eccroHaIbHON AESITENBHOCTH.

Haunmenopanme HHAUKATOpa JOCTHIKCHUS

KOMIICTCHII U

Hcnonb3yeMblie cpeacTBa OLICHUBAHUS

OIIK-1.3. Mcronb3yeT METO/Ibl aHaJIH3a, OK3aMeH, BBIOJIHEHWE U 3alUTa WHJAWBHUIYaJIBHOTO
pacuéra u BbIJEJICHHSI BELIECTB, ONIPEeIIAeT | JOMAIIHEro 3aJaHus, BBINOJIHEHHE M 3aluTa jgadopa-
UX COCTaB, TEPMOJMHAMHUYECKHUE U KUHETU- | TOPHBIX padoT.

YECKHUE XapaKTEPUCTUKU XUMUYECKUX PEaK-
LM OpU OPOBEACHUN TEOPETUYECKUX U
JKCIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM.

5.2. TunoBble KOHTPOJIbHBbIE 32IaHUSA JIS IPOMEKYTOYHOM ATTeCTAlMHU

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

CBOMCTBA XUMHYECKHNX
aneMeHToB. [lepuo-
JTUYHOCTEL CBOMCTB
anemenToB (OITK-1).

Ne HaunmenoBanue Coneprxanue BOIPOCOB (TUIIOBBIX 3a[aHUN )
/T | pasnena JUCIUILINHBI
1 | Knaccudukarus, [Mousitue npenmera «Xumus». [ToHATHE aTOMa, MOJIEKYJIBI, BEIIle-

ctBa (IpOCTOE, CI0KHOE).

[Tepuoanueckuii 3akoH u cuctema J1.11. MenaeneeBa (OCHOBHBIE
TTOJIOKEHUS).

BaneHTHOCTh U CTENIEHb OKUCIIEHUS dJIEMEHTA

Knaccudukanus Beniect. Baxknelinme kiacchl HEOPraHMUECKUX
BEIECTB (OKCHU/IbI, OCHOBAHUS, KHUCJIOTHI, COJIH), UX XUMUUECKHE
CBOWCTBA, ITOJyYCHHE.

Mertaiasl 1 HEMETaJuIbl, UX XUMHUYECKHE CBOMCTBA, NOJy4YEHHE,
IPUMEHEHHUE.

Crpoenue atoma. [locnenoBaTeIbHOCTh 3aOIHEHUS] ATOMHBIX Op-
OuTaneil 3IeKTpoHaMHU.

[Tpunmn HaumeHsbIIei sHepruu (mpasmio Kineukosckoro). [Ipun-
nun [lTaynu. [paBuno Xynaa.

[Toxpasnenenue 371€MEHTOB Ha s-, P-, d- u f-cemeiicTBa (oOmIas xa-
paKTEePHUCTHKA, BAJICHTHOCTH, CTETICHN OKHCIICHUS, HAXOXK/CHHUE B
IpUpPOJIE).

KBanrtoBble uncna (raaBHOe, OpOUTAIbHOE, MATHUTHOE, CIIMHOBOE):
onpeieneHus, 0003HaYeHUs1, YTO XaPaKTEPU3YIOT

KoBanentHas cBsi3b. [ mOpumm3ammst aToMHBIX opOuTanei. TUIibl TH-
Opuauzaun. MoHHas cBSA3b. DIEKTPOOTpUIIATENbHOCTh. CPOJICTBO K
AIEKTpOHY. MeTayuindeckas CBsI3b.

Hanwumire B MOJICKYISIPHOM M MOHHOM BHJIE PEAKIMH CIIEAYIONUX
npespamieHuii: Ca — Ca(OH)2 — Ca(H2P04)2 — Caz(POa4)2.

CocTaBbTe B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJIIPHOM BHJI€ PEaKIINH
MOJIy4eHHUs] BCEX BO3MOXHBIX COJIEW MCXOMSl M3: TUJIPOKCUIA allto-
muHust (II1) u cepHO KUCTOTEHI.




Hanwummre GhopMysbl OKCHIOB, COOTBETCTBYIOIINE YKA3aHHBIM TH]I-
POKCHIaM W TOATBEPANUTE CBOMCTBA OKCHIOB XMMHYCCKMMH ypaB-
nenusmu: Ca(OH)2, HNO», Al(OH)s,

3akonunte ypaBHeHus peakunmii: BaOHClI + NaHS =; Mn;O7 +
Na,O =; BeO + Ca(OH); =.

Hanummre snekTpoHHy0 (GopMyny aroMa 3JIeMEHTa U Ha30BHUTE
ero, €Clii 3HaveHHsl KBaHTOBBIX uucen (n,l,m;, ms) crenyromue:
3,0,0,+1/2; 3,0,0,-1/2; 3,1,-1,+1/2; 3,1,0,+1/2.

[To maHHBIM O KBAaHTOBBIX YHCJAX U YHUCIIC AJICKTPOHOB HA BAJICHT-
HBIX OPOUTAIAX COCTaBE AICKTPOHHYIO (OpPMYJTy aromMa M YKaKUTE
HazBaHue reMmenTa: N=3, |=1, N,=6.

OCHOBHBIE 3aKOHEBI
xumun (OITK-1).

Mouasb. Hucno ABoraapo. HopmanbsHele ycioBus.

MoJbHEIH 00beM ra3a. AGCOIIOTHAS U OTHOCHTEILHAS INIOTHOCTE
rasa.

YHuBepcalibHasi Ta30Bast IOCTOSTHHAS, €€ YUCJICHHbIC 3HaueHUs, (hu-
3UYECKHI CMBICII.

OcHOBHEIC CTCXHOMETPUUCCKUC 3aKOHBI (3aKOH IHOCTOAHCTBA COCTa-
Bd, 3dKOH COXpPAaHCHH MaCCbI)

OCHOBHBIE Ta30BBIC 3aKOHBI XUMHH (3aKOH YKBUBAJICHTOB, 3aKOH
ABOTaIpo U CIEACTBUS U3 HETO, 3aKOH MaplHAIbHBIX JIaBJICHUH, 3a-
KOH KPaTHBIX OTHOIICHHIA, 3aKOH IIPOCTHIX 00BEMHBIX OTHOIICHHH,
3akoH boitns-Mapuotra, 3akoH I'eii-JIroccaka, 00beIUHEHHBIN ra3o-
BbIi 3aK0oH boiins-Mapuorra u I'eli-JIroccaka)

YpaBuenune Menneneesa-Kialinepona.

OKBHBAJICHT U MOJIAIpHAass MacCa 3KBHUBAJICHTA IIPOCTBIX W CIOKHBIX
BCIICCTB, DKBUBAJICHT U MOJIAPHAsA MacCa SKBUBAJICHTA BCHICCTBA B
PCAKIIMH. OKBUBAJIECHTHEIN 00bEM ra3006pa3Hor0 BCIICCTBA.

Kakoii o0bem rasza (H.y.) BBIAETUTCS MIPH B3aUMOJICHCTBUH COJISTHON
KHUCJIOTHI ¢ 2 T U3BECTHSIKA, coaeprkarmiero 12% mnpumecei.

Cocras BemiectBa, mac.%: 62,1 — yrnepoaa; 10,3 — Bogopona; 27,6 —
kuciaopona. MonekynspHas Macca BellecTBa paBHa 57,6 1/MOJb.
BriBecTu ero dhopmyiry.

KakoBa macca u 00beM IpOAYKTOB peakluu pasznoxkeHus 1,8 T kap-
6onara maraus (125°C, 1,1 at™), ecnu coaep:kaHrue OCHOBHOTO Be-
IIECTBA B UCXOJIHOM IIPOJYKTE cOCTABISIET 85%.

Haiitn o0vem rasza npu H.y. eciu npu 91°C u nanenun 98,7 xlla
HEKOTOPOE KOJUYECTBO raza 3aHuMaet 00bem 680 mil.

Onpenenure MOJSIPHYIO MacCy SKBUBAJICHTA TIEPMaHTaHAaTa KalUs B
peakiuu: KMnOs + FeSOs4 + HSOs = KpSOs + MnSOs +
Fe2(S04)3+H20

Ha BoccranoBnenne 16,12 r okcuga AByXBaJ€HTHOTO METalljia Tpe-
Oyercs 8,96 1 Bogopoaa (H.y.). Beruuciure MOJISpHYIO Maccy 9KBH-
BaJIEHTa MeTajljIa ¥ ero OKCHIa. YKaKUTe, KAKOM 3TO METa?

O0111e 3aKOHOMEpHO-
CTH OCYIIECTBJIEHUS
XHUMHUYECKHX TPOIEC-
cos (OIIK-1).

Tepmoxumust (TEpMOANHAMHUKA). DHEpreTudeckue 3PpPeKThl XUMU-
YECKUX PeaKIuil.

BHyTpeHHss SHEPrUs U SHTANBIN. 3aKOH COXPAHEHHS SHEPTUU.
3akoH ['ecca, cnencTBus u3 Hero. TepMOXHUMHYECKUE YPABHEHMUS.
Oneprus ['n66ca. YcnoBus caMonpon3BOJILHOIO MPOTEKAHUS peak-
1. DHTponus, ee GU3NIECKUi CMBICI.

CKOpOCTB XHUMHUYCCKUX peaKuHﬁ. Koncranra CKOpPOCTH XUMHUYECKOM
PCaKInu.

3aKoH ACHCTBYIOIIMX MaccC.

Brnusiaue TemnepaTypsl Ha CKOPOCTh XUMUYECKHUX PeaKIuii (IpaBu-
10 Bant-I'odda).

OHeprusi aKTUBAILUH, €€ PU3HMUECKUI CMBICI.




XHUMHUYECKOe PaBHOBCCHUC. KoHcTanTa XMMHYECKOTO PaBHOBCCHA.

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

PacchTaﬁTe CTaHI[apTHOC N3MCHCHHUC DHTAJIBIINU B peaKHI/II/II
2H2S(1)+304(r)=2805(r)+2H,0(r).

[Ipu kakoil TeMmmepaTrype CaMOINpPOU3BOJIBHO TMONAECT peaKIus
CaC03z(x) = CaO(k) + CO2(T).

Onpenenutb AS® mis peakiuu: CaO(k) + HoO(k) = Ca(OH)2(k).

Bo ckosbko pa3 usmeHuTces ckopocThb peakiuu: 2A + B = A2B, ecin
KOHLEHTPALMIO BellecTBa A yBeIMUYUTh B 4 pa3a, a KOHLIEHTPALUIO
BenlecTBa B yMeHbIINTD B 2 pa3za.

B kakom HampaBJIeHHMH CMECTUTCSI XUMHUYECKOE PaBHOBECHE B peak-
1002078
N2(t) + 3H2(1) = 2NH3(T); AH® = -92,4 x][x.
a) MPpU MOHUKEHUH TEMIIEPATYPHI;
0) rpu MOHM>KCHUU J1aBJICHUS;
B) IIpU yBeIWYCHUH KOHIIeHTpanuu 2NH3?

Kak m3menuTcs ckopocts npsmoir peaknuu N2 + 3H2 = 2NH3 npu
YBEJIMUEHUH J1aBjieHus B 4 pasza?

Teopernueckue OCHO-
BbI OIIMCaHMs CBOWCTB
pactBopos (OITK-1).

PactBopbl, npupona pactBopoB. IlnoTHOCTh pacTBOpa, pacTBOpHU-
MocTbh. HachlllieHHbIe, HEHACHIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI.

CriocoObI BeIpa)KE€HUSI KOHIIEHTPALIMU PacTBOPOB (MPOIICHTHAS,
HOpMaJIbHAsI, MOJISIpHAs, MOJISITbHASI, TUTP).

JKecTkocTh BOJbI 1 MCTOAbBI €C YCTpAaHCHN .

3akonsl Paynsa. Kpuockonudeckas v 30yJIMOCKONTUYECKAs KOHCTaH-
ThI: (ompe eNeHus, PU3NICCKHUI CMBICIT).

OcMOC 1 OCMOTHYECKOE JaBJICHUC.

Teopust TEKTPOIUTUUECKON JTUCCOMAIIMN AppeHuyca.

CuiibHEBIC U cl1a0bIe OJICKTPOJUTEI, MPUMEPDBI UX JUCCOLMAILINH.

OKBUBaJICHTHAS QJICKTPOIIPOBOAHOCTD. H30TOHUYECKHUI KO3(1)(1)I/II.II/I-
CHT.

CBs13b MEX/1y KOHCTAHTOM M CTENEHBIO Arccorraiiy (3aKoH pa3-
6asnennst OcTBaIbaQ).

ﬂnccounaum{ BOJbI. Koncranra JAUCCONMallM BOOBI.

[Ipou3sBeieHHE PAaCTBOPUMOCTH, HOHHOE MPOU3BEICHHUE BOJIBI.

Bonoponsslii 1 ruipoKCUIIbHBIN nToKazaTenu. [llkana kucaoTHoCcT!
pacTBOPOB.

['unponus coneil, ero Gu3nUecKuii CMBICT.

KoHcTaHTa 1 cTenens ruiponusa. BausHue Ha UHTEHCUBHOCTD THI-
POJIN3a Pa3IUYHBIX (PAaKTOPOB.

IIpaBuno beprosuie-MuxanneHko.

Pacuer pH kucnoT, OCHOBaHUiA, COJIEH.

[IpuBeauTe ypaBHEHHS aucconuanuu cueayomux semects: HNO3;
H>Si03; Fe(OH)a.

Hanmmmure YpaBHCHHUA THAPOJIHU3a B MOJ'IGKy.J'IS[pHOﬁ U HOHHO-
MOJIEKYJISIpHOM (pOopMax, HA30BUTE BCE COCIMHEHUS U YKAXKUTE pe-
akuuio cpensl (pH) pacTBOpoB ciemyromux cosei: MeTacuiaukara
Kanwus, cynbdara xenesa (I1), kapbonara xemesa (111).

OHpeIICJ'II/ITC BCIIMYHHY pH BOAHOT'O pacTBOpa CCpHOfI KHCJIOTHI

koHnentpanuu 0,05 Moyb/i, eciau CTeneHb IUCCOIMAIMU pPaBHA
58%.

B kakom o6beme 2 M pactBopa conepxkutrcs 9,8 r HoSO4?

Onpenenute MPOICHTHYIO KOHIICHTPAIMIO PAcTBOPA, MOIy4YEHHOTO
npu_cmemuBadud 250 ma 10%-noro (p = 1,066 r/mu) u 400 ma




26%-noro (p = 1,186 r/mi) pactBopoB H2SOs4.

BbruuciuTe nporeHTHOe coep:kaHue 0e3BOIHOM COJM B PacTBOPE,
conepsxkauiee 10 r CuSO4-5H20 B 150 T BOABL

OKMCIIUTEILHO-
BOCCTAHOBUTEJILHBIE
CBOMCTBA BCIIICCTB
(OIIK-1).

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKknuuu, X TUIIBI U IIPAKTU-
YECKOC 3HAUYCHHUC.

Metobl ypaBHUBAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
(MeTo 3IEeKTPOHHOro OalaHca M HOHHO-3JIEKTPOHHBIA METO).

IIpuMepsl TUITHYHBIX OKUCIUTENEH U BoccTaHoBUTeNnel. [Iponeccsl
OKHCJICHHSI U BOCCTAHOBJICHUSI.

CTaHI[apTHBIﬁ IMOTCHI KA, HAITPABJICHUE IPOTCKAaHUA OKHUCIIUTCIb-
HO-BOCCTAHOBUTCIIBHBIX peaKI_II/IfI.

[Tonstue «AnekTpoxumusy. IloHsATHE aHO A, KATOIA.

Psan Hanpsbxkenuit MerauioB. HopMmalibHbINM BOJOPOAHBIN 3IEKTPOL.

YpaBuenue HepHcra.

[ManpBanm4eckue 35eMeHThl. IneMeHT Skoou-Jlanuansa. DJ1C ranb-
BaHWYECKOT0 JJIEMEHTA.

Onektponus. 3akoHbl Papazes. O6acTu NPUMEHEHUS JIEKTPOJIU3a
(mosy4eHue METaNIOB, TaJIbBAaHOILUIACTHKA).

YpaBHSNTE PEaKIMIO METOJOM JICKTPOHHOTO OajlaHca U yCTaHOBHU-
te ee Tui: Feo0Os3+ CO = Fe + COa.

ypaBHHfITC PCAKIIMIO HMOHHO-IJICKTPOHHBIM MCTOJAOM, OIIPCACIINTD
HaIlpaBJICHUEC IPOTCKAHUC XHUMHYECKOM peakuuu:

Zn+H>SO4=H>S+7ZnS0O4+H,0

CocraBbTe cxeMy I'aJIbBAHUYECKOT'O JIEMEHTA, COCTOAILIET0 U3 MEJI-
HOU U cepeOpsIHOM IIACTHH, OMYIIEHHBIX COOTBETCTBEHHO B 1,2 M
1,5 M pactBopsl ux coieil. Hanummure ypaBHEHUS 3JI€KTPOIHBIX
npoueccoB U Bbruucaute OJC ranbBaHMYECKOrO 3JEMEHTa €Ciu
E°Cu?*/Cu =0,34 B; E°Ag*/Ag = 0,80 B.

CocraBbTe cXeMy 2JIeKTpONIu3a paciiiaBa u BogHoro pactsopa FeCls
Ha WHEPTHBIX 3MekTponax. Kakas Macca BemiecTBa BBIIETUTCS Ha
aHoJ/Ie W3 pacIulaBa, €Clu CHJia Toka paBHa 1,36 A, a BpeMs dJeK-
Tposinza — 2,4 yac?

IIponeccsl, mporeka-
IOIIUE B DJIEKTPOXU-
MHYECKHUX CUCTEMAX

(OTIK-1).

Kopposus meTasnios.

Buapl KOppo3un METAJIOB.

MeTopI 3alIUThI OT KOppO3HH.

Kanmuii Haxoautcst B KOHTakTe ¢ ojoBoM. Kakoi mertamn Oyner
KOppoaupoBaTh B KucloW cpene. Jlalite cxemy oOpa3zyromierocs
raJIbBAaHUYECKOTO HJIEMEHTA.

BricokoMonekymnsipHbIe
coenunenus (OITK-1).

BricokoMoIeKyIIpHbIE COE€IMHEHUsI (OpraHWYecKHe, HeOopraHuye-
CKHe).

Opranuyeckne 1 HEOpraHMYECKHe MOJIUMEpPHI (IpUMEpHI, TPUMEHE-
HHUE).

Onuromeps! (mpUMephl, TPUMEHEHHE).

buononumeps! (mpuMepbl, TPUMEHEHHE).




5.2.2. IlepevyeHb KOHTPOJIBHBIX MATEPHAJIOB
JJISl 3AIIUTHI KYPCOBOT0 NMPOEKTa/ KypcoBOii padoThI

KypcoBbie paboThl U KypCOBBIE MPOEKTHI MPU U3yYCHUH JUCLUUIUIMHBI HE MPEAYCMOTPEHBI Y4eOHBIM
IIJIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aaHUs (MATEPHUAJIBI)
JJISl TeKYLero KOHTPOJIsi B ceMecTpe

Texkymuii KOHTPOJIb B TEUEHUE MEPBOTO CEMECTPa OCYILECTBISETCS B (hOpMe BBIMIOJHEHUS U
3aIUThl MHANBUIYAIBHOTO JOMAIIHETO 33/1aHMsT; BRITIOJHEHUS U 3aIIUTHI TAOOPATOPHBIX padoT.

IlepeyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3aaanuii) aiasa /13

Ne HanmenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)
/1 | pasjena JUCIUILIMHEI
1 Knaccudukanus, 1. Harmummre hopMyIibl coeAMHECHMM, UX rpaduueckre GopMyIIbL:

CBOMCTBA XUMHYECKUX
anemeHToB. [lepuo-
JMYHOCTh CBOMCTB
anemenToB (OITK-1).

okcua azota (V), ruapokcun ojnosa (IV), cepHucras kuciora, op-
todocdar meau (II), ruapoopTOCHIMKAT KAIBIUSA, HUTPAT TUAPOK-
COAIIIOMUHUA.
2. Haummre (opMynel OKCHAOB, COOTBETCTBYIOIINE YKa3aHHBIM
THIPOKCHIAM. YKaXHUT€ KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U
MOJATBEPANTE XUMUIECKUMHU PEaKIUSIMH
HCIO, NaOH, Be(OH)a.
3. 3aKOHYUTE YpaBHEHUE PEAKIIMIA:
Ca0 + SO, = ZnO + Naz0 =; CO; + Ba(OH). =;
KOH + H2SiOsz =; HBr + Mg(OH)2 =; NaHSOs + CaOHNO:s =.
4. CocraBpTe B MOJIEKYJISPHOM BHUJE PEAKLUHU TMOJYYEHHUS BCEX
BO3MOXHBIX  COJIEH UCXOJIS U3: THJIPOKCHIA IMHKA ¥ CEepHU-
CTOM KUCJIOTBI.
5. HanmumumTe B MOJIEKYJISIPHOM BUAE PEaKIUU CIECTYIONNX TpeBpa-
LICHUMN:
FeS —» SOz — SO3 — H2S04 — Zn(HSO4)2 — ZnSO4
6. [lpuBenauTe MOTHYIO W XapPaKTEPUCTHUECKYIO (POPMYIIBI aTOMOB
Zn, Co, Tc B HOpMaJbHOM U BO30YX/IE€HHOM COCTOSTHUSIX, ITPUBEIU-
Te TpaduyecKyro AIIEKTPOHHYIO (OPMYTy BaJICHTHBIX IOJYPOBHEH
3JIEMEHTOB B BO30YX/IEHHOM U HOPMAJbHOM COCTOSIHMSAX, YKQXXKHUTE
BO3MOXHBIE BaJieHTHOCTH. [IpuBenuTe (HopMyssl THAPUIOB H OKCH-
JIOB, COOTBETCTBYIOIIME BBICIIUM CTETEHSAM OKHCIEHHs 3THUX Hile-
MEHTOB.
7. Hanummre 351eKTpOHHYIO (OpMYITy aToMa 3JIEMEHTa U Ha30BHUTE
€ro, eclii 3HaueHUs! KBaHTOBbIX yuceln (N, ¢, Mj, Ms) 3JI€KTPOHOB Ba-
JICHTHOT'O AJIEKTPOHHOT'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. OxapakTepu3yiTe KBAHTOBBIMHU YHCIIAMU CIIETYIOIINE COCTOSHUS
AIIEKTPOHOB:

AR AL

NN Y (]
9. CkoJIbKO 3HAY€HHH MarHUTHOIO KBAaHTOBOT'O YHCJIAa BO3MOKHO
JUTS DJIEKTPOHOB YHEPTETUIECKOTO MOaypoBHs ¢ / = 3?




OCHOBHBIE 3aKOHEBI
xumun (OITK-1).

1. Onpenenute SKBUBAJIEHT U MOJIIPHYIO MaccCy SKBHUBAJIEHTa cep-
HOMW KUCJIOTBI B pEAKLIMHI

2H2S0O4 + Ca(OH), = Ca(HSO4). + 2H-0.
2. BemiecTBO COCTOUT M3 Maruus, BOAOPO/a, YIiepoa U KUCIOPO/a;
Macchl HaxojsaTcss B cootHomennn Mg:H:C:O = 1,01:0,083:1:4.
BriBectu popmyny BelecTna.
3. KakoB oobem COp, 3aHumaeMsblii 1 MONb ra3a mpu Temmeparype
27°C u gaBueunu 1,5 atm?
4. 3 1,35 r okcuna metawia noiryqaercst 3,15 r ero Hutpara. Bei-
YUCJIUTE MOJISIPHYIO MacCy SKBUBAJIEHTA 3TOTO MeTaJlIa.
5. Kakoii o6vemM mpu 20°C wu 99,06 KIla 6yner 3anumats COp,
MOJTyYeHHBIH 1Tpu B3auMojeiicteuu 0,5 5kB kapOoHATa C KUCIOTOM?

OO61re 3aKOHOMEPHO-
CTH OCYILLECTBIICHHUS

XMMHYECKHUX MPOLIeC-
cos (OIIK-1).

1. Onpenenuts sHTaIBNUIO0 00pazoBanus CaHPO4(k), ecnu
2Ca(OH)2(x) + P20s(x)=2CaHPO4(k) + 2H20(r); AH® = —1587 x/Ix
2. Ilpu coenunenuu 2,1 r xene3a ¢ cepoil BeiaeawiIoch 3,77 kJbx
TeroThl. PaccunTars sHTAIBIHIO 00pa3oBaHus Cynbduaa xenesa.
3. IIpu kakoii TeMiieparype HaCTYIUT PaBHOBECUE CHCTEMBI?
CO(r) +2H2(r) = CH3OH(x)
4. Duransnus pactBopenus NapSO3 B Bojae paBHa —11,3 kJ[x, a 9H-
tanpnust ruaparanuu Na;SOs paBHa —58,4 kJ[x. Beraucnuth 5H-
tanpnuo pactBopenus NaxSOs-7H20 B Boze.
5. Haiitu AH® peakiiun MgCOz3(kx) = MgO(x) + CO2(r) mpu 25, 500
n 1500°C; npu kakoil Temmeparype peakuus MOHIAET CaMOIpPOU3-
BOJIBHO?
6. Bo ckonbko pa3 cieayer yBeIM4UTh KOHIIEHTPALUIO BemiecTBa By
B CUCTEME
2A5(r)+ Ba(T) = 2A2B(1),
YyTOOBI IPU YMEHBILIEHUU KOHIIEHTpalUU BeulecTBa A B 4 pasza cKo-
POCTB NMPSIMOM peakluy He U3MEHUIIach?
7. TemmeparypHblii KOd(PPHUIMEHT CKOPOCTH HEKOTOPOH pPEaKINH
paBeH 2,3. Bo CKOJBKO pa3 yBEIMUYUTCS CKOPOCTh 3TOM peakuuw,
€CJIM IOBBICUTH TEMIIEpaTypy Ha 25 rpaaycos?
8. B xakoM HamnpaBJIeHUU CMECTUTCS PABHOBECHE B PEaKIUH:
2H2(r) + O2(r) = 2H20(r); AH® =-483,6 xJlx
a) IpY MOBBIIIEHUH TEMIIEpaTyphl;
0) npy MOHMKEHUU JTaBJICHHUS;
B) NpH yBeJIMYEeHUHU KoHLEeHTpauu 2H20?
9. Jlns peakuu Ho(t) + Bro(t) = 2HBr(r) nmpu HekoTOpO# Temmepa-
type K = 1. Onpenenuts coctaB (B mpoleHTax M0 00beMy) paBHO-
BECHOM pEaKIMOHHOM CMecH, eClIM MCXOJHas CMECh cocTosia u3 3
moueit Hz u 2 moneit Bro.
10. CranmaptHOe m3MeHeHue sHeprun [ mo6ca mist peakunu A + B =
AB mpu 298K pasno —8 k/I>x/Monb. HayanpHble KOHIIEHTpauuu [Alo
= [B]o = 1 monn/n. HaliTu KOHCTaHTy paBHOBECHUS PEaKI[MU U paBHO-
BECHBIE KOHIIEHTpauuu Beniects A, B u AB.

Teopernueckue ocHO-
BbI OIIMCAHUS CBOMCTB
pactBopoB (OITK-1).

1. KakoBa nporeHTHasi KOHLIEHTpalUs pacTBopa, MOJIYyYeHHOTO Mpu
pactBopenuu 10 r noBapenHo# comu B 100 r Bojsl?

2. OnpenenuTe MPOIICHTHYIO KOHIIEHTPAIMIO PACTBOPA, TOJTYIECHHO-
ro npu cmemuBanuu 200 r 2,5%-noro u 400 r 3,25%-Horo pactBo-
pos KOH.

3. PaccuuTaiite MonsipHyt0 KoHLeHTpanuio pactBopa NaOH, B 100
MmJ kotoporo coaepxutcs 10 r KOH.

4. Cxousibko rpaMm xjopuaa kanus coaepxkurcs B 500 ma 0,1 H. pac-




TBOpA?
5. Cxompko mit 0,2 H. pactBopa H2S moiiner Ha HeiTpanuzarmio 40
mi 0,1 H. pactBopa KOH?
6. [IpuBenuTe ypaBHEHUS IUCCOLMALIMU CIEIYIOIINX BEUIECTB:
HNOs3; H2SO3; Fe(OH)2Cl; KHCr207; NaClOa.
7. Kakue 13 nepeyrciieHHbIX HUXKE peakluid MPaKTHYeCKH UIYT JI0
koHIa (HeoOparumo)? OTBET MOATBEPAUTE YPABHEHHUSIMH COOTBET-
CTBYIOIIIUX PEAKIIUN B MOJICKYJIIPHON U MOHHOU (hopMme.
CH3COONa + HCl - ; NH4Cl + KOH — ; FeClz + H.SO4 —

Fe2(S04)3 + ZnCl; — ; BaCl, + NaNO3 — .
8. Hamummure ypaBHEHHS TUAPOJIM3a B MOJEKYJISIPHOW W HMOHHO-
MOJICKYJISIpHOM (hopMax M YKaXKHTE PEAKIUI0 CPelbl CIEIyIOIUX
COJICH:

Na2CrOs; Fe(NO3)3; Al2Ss.

9. YUro mpou3oiaeT, eciu CIUTh PACTBOPHIL: a) XJIOpUJIA ATIOMUHUS U
KapOoHaTa Kanus; 0) XJI0pH1a aMMOHHS U METaCHIINKAaTa HATPUs?
10. Ompenenute Bennuuny pH Bomnoro pactBopa H2SOs koHieH-
tpauuu 0,1 MOJIB/J, €ClIn CTEeTIeHb AUCCOLHUAINH IO TIEPBON CTYICHU
cocrasisieT 1%.

5 | OkucnauTenpHo- 1. VpaBHsiiTe peakiiio METOJOM 3JEKTPOHHOTO OajaHca, YKaKUTe
BOCCTaHOBUTEIIbHBIE OKHCIIUTENIb U BOCCTaHOBHTENb. K KakoMy THIy OTHOCHTCS 3Ta
CBOMCTBA BEILIECTB OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHAS peaKus?

(OIIK-1). KMnO4 = KaMnO4 + MnOz + Oz
2. Bosmoxna mu peakmust HNOz + HoS = S + NO + H20, ecnn
CTaHJapTHBIC TIOTCHIMAJBI PEIOKC-TIap cOCTaBIsIOT: E°s/s2- = —0,48

B u E°Nos/no = 0,96 B?

3. CocraBUTh CXE€My TaJbBaHMYECKOI'O 3JIEMEHTA, COCTOSIIETO M3
CBUHIIOBOM M XpPOMOBOM IUJIACTHH, OIYIIEHHBIX COOTBETCTBEHHO B
0,6 M u 0,9 M pactBopsl ux coneil. Hanncates noHHBIE ypaBHEHUS
peakuuil U ypaBHEHMsI AJIEKTPOAHBIX MHpoueccoB. Berunciours 3/C
rajapBaHUYecKoro siemMenrta. E°pp2+/pp = —0,126 B; E°ci3+/cr = —0,91
B.

4.CocTaBUTh CXEMY DJIEKTPOJIHM3a pacijlaBa U BOJHOTO pacTBoOpa
KNO: Ha unepTHbIX 371ekTpojax. Kakas macca BemiecTBa BbIICINT-
cs Ha KaToJle M3 pacIliaBa, €ciu cuia Toka paBHa 3,2 A, a Bpems
aneKTpoau3a — 2,7 yac?

6 IIpoueccsl, mpoTeka- 1. XKene3o Haxonutcs B KOHTakTe ¢ XpomoM. Kakoil meramn Oyner
IOLLKE B DJICKTPOXH- KOppOJMPOBaTh B IEIOYHOM cpene. JlaliTe cxeMy oOpasyromierocs
MHUYECKHX CUCTEMAax IIPY ATOM TraJIbBAaHUYECKOTO HIEMEHTA.

(OIIK-1).

3amuTa 1a00paTOPHBIX pabOT BO3MOKHA IOCIIE MPOBEPKH MPABHIBHOCTH MX O(QOpMIIEHUS U
BBINOJIHEHUS B TabopaTopu. 3aluTa NpOBOAUTCS B MUCbMEHHON OopMe B TEUCHHE 3aHATHS.

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

Ne HaumenoBanue .
CopepxaHre BOPOCOB (TUTIOBBIX 3aJaHUIA)

/11 paszena JUCIUILUTHHBI

1 1. Knaccuduxanus, cBolicTBa Hanummmre ¢popmysibl coeAMHEHUH 1 X Tpaduueckue

XUMHUYECKHX 35ieMeHTOB. [lepu- | popmynsl: okcua 6opa, THAPOKCU]] MarHus, yrojibHas
OJIMYHOCTH CBOWCTB 3JIEMEHTOB. | KHCJIOTA, XpOMAT aJIFOMUHUS, THAPOOpTOhochaT Kab-
(KHc10THO-OCHOBHBIC CBOMCTBA | ITHsl, HUTpAT ruapokcoosiosa (IV).




BAKHEUIINX KJIACCOB HEOPraHU-
yeckux coeaunenuii) (OTTK-1).

Hanummmre ¢popmyssl OKCHIOB, COOTBETCTBYIOLIHE YKa-
3aHHBIM THIPOKCUIAM. Y K&KUTE KUCIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB U ITOATBEPIUTE XUMUYECKUMHU PEaK-

musvmu: ~ HaSO3, Cu(OH)2, Cr(OH)s.

3aKOHUUTE YpaBHEHHUE PEaKLU:

CaO +SiO2=; N203+MgO =; ZnO + CdO =;
HoCrOs4 + Ba(OH)2 =;  Ni(OH)2 + H2SOs4 =;  KHSO4
+ BaOHBr =.

CocraBbTe B MOJICKYJIIPHOM BUJIC PCAKIIUU IMOJITYYCHHUA
BCEX BO3MOXKHBIX COJICH HUCXO0As U3: ZMOPOKCMOG mae-
HUA U XpOMOGOi;l KUCJION1bl

Hanumure B MOJICKYJIIPHOM BHAC pCAKIUU CICAYIOIINUX
IIPEBPALLCHUI:
02 - SOz — SO3 — H2S04 — Mg(HSO4)2 — BaSO4

4. TeopeTndeckrue OCHOBBI OIHU-
CaHUs CBOMCTB pacTBOPOB.
(CBoiicTBa pacTBOpPOB, pacueThl
KOHLIEHTPALUI PacTBOPOB)
(OIIK-1).

KakoBa mporeHTHass KOHIIEHTPAIHUS PAaCTBOPA, MOTYYSHH(
npu pactBopenuu 15 r Na,COsB 150 r Bob1?

Paccumnraiite HOpMaJIbHYIO0 U MOJISIPHYIO KOHIICHTPALMU Pi
TBOpa HuTparta xeine3a (II), B 200 M KOTOPOro coaepKul
9r conu.

Kakyro maccy ruapokcuia Kaiausi HEOOXOAUMO MpUOaBHTY
1 1 18 %-Horo pactBopa ruapokcuna kamus (p=1,41 r/m
9yTOOBI MONAY4UTh 32 %-HbIN pacTBOp?

Kakum oObemMoM 8 H. pacTBOpa CEpHON KHCIOTBI MOX|
MIOJIHOCTBIO TIepeBecTH B cyibdar 2,65 m 18%-Horo pacTeq
kapOoHaTta HaTpusa? Kakoil o0beM 3aiiMET BBIICIHMBIIHY]
ra3 (25°C, 1,3 atm.)?

PactBopumocTs xsopuaa Hatpus npu 20°C cocrtaBusieT 3¢
r, a mpu 100°C — 39,8 r nva 100 r Boasl. Kakas macca co
BBINIAJAET B 0caJloK npu oxaaxaeHuu 500 r pactBopa ot 1
1o 20°C?

4. TeopeTndeckrue OCHOBBI OIHU-
CaHMUs CBOMCTB pacTBOPOB.
(Onpenenenne pH pactBopoB 1
ruaposu3 coneit) (OITK-1).

Hammmure ypaBHEHUS B MOJEKYISIPHOW M HMOHHO-
MOJIEKYJISIpHOH hopMmax:
a) Pb(NO3)2 + KoS =; 0)CH3COONa + HySO4 =

[IpuBeanuTe ypaBHEHHE IHMCCOLMAINHU DIICKTPOIUTOB B
pactBopax: BeSO4; H3PO3z; (CUOH)2SO4

Hanummre ypaBHeHue ruaponusa B MOJEKYJISIPHOH U
MOHHO-MOJIEKYJIIPHOU dopmax, u
YKaXHUTE PEAKINIO CPEIbl PACTBOPOB CIEAYIOIMIMX COEH-
HEHMH: HuUTpara Oepusuius, cylbduaa HaTpusl.

Omnpenenute Benmmuuny pH 0,05 1 pactBopoB Ca(OH)2 u
HNO-, a Takxxe 0,02 M pactBopa propuia Kawsl.

KakoBbI KOHIIEHTPAINK HOHOB U MoIeKyln B 5.10% mo-
JISIPHOM PacTBOPE TMJIPOKCH 1A KaJIbIHs, €CTIH CTEIIEHb
Jucconuanuu pasHa 85%?

5, 6. OxkHUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA
BemiecTB. [Iponeccel, mporeka-
IOIIHE B DJIEKTPOXUMHUYECKUX
cucremax. (OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA
AIIEMEHTOB. DJIEKTPOXUMUYE-
CKHE MPOLIECCHI, KOPPO3Us Me-

VYpaBHSTE peakIuio METOAOM dJIEKTPOHHOTO OanaHca,
YKa)KUTE OKUCIIHUTENb U BocCTaHOBUTEND. K KakoMy Tuily
OTHOCHUTCSI 3Ta OKHCJIUTEIbHO-BOCCTAHOBUTEbHAS peak-
us?

HaoMnOs= HMnOs+ MnO2+ H2O; KNO3= KNOz+ O3

Bo3MOXHa JIU PeaKius?
CrCl3z + Bra + KOH = K>CrO4 + KBr + KCI + H20

CocraBTe cXeMy raJilbBAHUYECKOTO 3JIEMEHTA, COCTOSIIEe-
0 U3 MarHMeBOM W JKEJIE3HOM IUIACTHH, ONMYIIEHHBIX CO-




tayios) (OITK-1). otBeTcTBeHHO B 1| M 1 0,8 M pactBopsb! ux coneit. Hanu-

caThb HOHHbBIC YpaBHEHHUS pEaKUui U ypaBHEHHUS DJIEK-
TpoaHbIX mporeccoB. Beruncautes 3/IC ranpBaHndecko-
ro snemenTa. E Fe2+lre = —0,44 6; E Wg2+Ivg = —2,36 6.
CocraBTe cXxemy 3JIEKTpOJIM3a paciiyiaBa U BOJHOTO pac-
tBopa CrClz Ha mHepTHBIX snekTponax. Kakas macca
BEILECTBA BBIJCINUTCS HA KaTOJIe U3 paciulaBa, €clid cuja
TOKa paBHa 6 A, a Bpems djiekTpoaun3a — 1,5 gac?

XpoM HaxXOoJUTCs B KOHTAKTe ¢ Meablo. Kakoil meTan
OyIeT KoppoAupoBaTh B KUCTION cpexe. [aiite cxemy
o0pa3yronierocs Mpu 3TOM rajibBaHHUYECKOro JIEMEHTA.

5.4. Onucanne KpUTepueB OLIEHUBAHUS KOMIIETEHUMI U IKAJIbI OLeHUBAHUS

[Tpu mpomexyTouHON aTTecTalMy B (hopMe 3K3aMeHa UCIOJIb3yeTCs Celylollas LIKajla oLe-
HUBaHUSA: 2 — HEYJOBIETBOPUTEIBHO, 3 — YAOBIETBOPUTENBHO, 4 — XOpOILIO, 5 — OTIUYHO.

Kpurepusmu oneHnBaHus TOCTUKEHUN ITOKA3ATENEN SIBISIOTCS:

HaunmeHnoBanue no-
KazareJs OlleHUBa-
HUS pe3ybTara
00yd4eHus 10 HC-
IUILTHHE

Kpurepuii onieHuBanus

3Hauusd

3HaHUE OCHOBHBIX ITOHATHI U 3aKOHOB XWUMHUH, CTPOCHUSA aTOMa U XHMHYECKON
CBs3H, IICPUOJUIHOCTH CBOMCTB 2JIEMEHTOB.

3HaHME pEaKLUHMOHHONW CHOCOOHOCTH BEUIECTB, OOIIMX 3aKOHOMEpPHOCTEH
OCYILECTBJICHHS] XUMHUECKUX IPOIIECCOB.

3HaHUE TEOPETHUYECKUX OCHOB OMHMCAHUSI CBOMCTB PAaCTBOPOB, OKUCITUTEIHHO-
BOCCTAaHOBUTEJIBHBIX CHUCTEM, METOJOB M CPEACTB XMMHYECKOIO MCCIEN0BA-
HHSI BEILIECTB M UX PEBPALICHU.

3HaHHUSI OCHOB OPraHU3allid U METOJOB CaMOCTOSITENbHON PaboThI, 0COOCH-
HOCTH HWHTEJUIEKTYaJbHOIO TPYyJa Ha Pa3IMYHbIX BHUJIAX AYJUTOPHBIX 3aHS-
THH.

VYMmenusa

Vka3aTh 3aKOHBI U npaBujia, XUMHYCCKHUEC CUCTCMBI, CBOICTBaA BCIICCTB, OIIN-
CBIBAIOIIMEC JaHHBIC XUMHWYCCKUC ABJICHUA.

HpOBOI[I/ITB pacu€Tbl KOHLOCHTpALMHU PaCTBOPOB Pa3JIMYHBIX COGI[I/IHGHI/Ifl,
OMPEACIIATE TCPMOAUHAMHUYCCKUC XAPAKTCPUCTUKU XUMHUUYCCKHUX peaKHI/Iﬁ n
PaBHOBCCTHBIC KOHIICHTPAIINKU BEIICCTB.

BbiensTe KOHKpEeTHOE XMMHMYECKOE COJIep’KaHue B NPUKIATHBIX 3ajadax
poeCCHOHATILHON IeSTEIbHOCTH.

OnpenensaT XapaKTePUCTUKNA XUMUYECKUX MPOLIECCOB, XapaKTEPHBIX Ui 00b-
€KTOB MPO(eCCHOHATBLHON NeSTETbHOCTH HA OCHOBE TEOPETUUYECKOI0, IKCIIe-
PHUMEHTAJIBHOI'O HMCCIIEIOBAHUS, IIPOBOJNUTh AHAJIW3 IOJYYEHHBIX PE3yJIbTa-
TOB.

Hasbiku

[IpumeHeHnsT OCHOBHBIX MOHSATHM M 3aKOHOB XWMHH, XMMHYECKUX CHCTEM W
CBOMCTB DJIEMEHTOB U MX COCAVHEHUH NIl PELICHUs Ha COBPEMEHHOM YPOBHE
BOIIPOCOB, BOBHUKAIOUIMX B IPO(EeCCHOHATBHON JeSITEIbHOCTH.

Bri6opa criocoba npescraBieHnss HHGOpPMAIUK B COOTBETCTBUM C YUeOHBIMU 3a-
JayaMu, pueMaMH IOMCKa MH(opMaluH.

BrimonHeHNs OCHOBHBIX XHMHUYECKHX JAaOOPATOPHBIX OINEepalnuii, MEeToJaMu
onpeneneHus: PH pactBopos.

BbIsiBneHus XxapakTepa XUMHYECKUX MPOLIECCOB U UX YIPABJICHUEM Ha O00bEK-
Tax NpoeCCHOHAILHOMU 1EATEIIbHOCTH.




OneHka npenogaBaTeieM BbICTABISIETCS MHTETPAIBHO C YYETOM BCEX IOKa3are-
JIeW ¥ KPUTEPUEB OLICHUBAHUS.

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ 10 MOKa3aTeIi0 3HAHMS.

3aKOHOB XHMMHUHU,
CTpPOEHHSI aToMa
A XUMHAYECKOU

CBS3M,  IIEPHO-
JUYHOCTHU
CBOMCTB 3I1e-
MEHTOB.

3aKOHOB  XHMMHUH,
CTPOCHHUSI aTOMa U
XUMHYECKOH CBSI-
34, TEePUOAUIHO-
CTH CBOMWCTB JlJie-
MEHTOB.

HETOYHOCTH  TpH
H3JIOKEHUU OCHOB-
HBIX IIOHATHH U 3a-
KOHOB XHMUU,
CTPOEHHUSI aToMa |
XUMHYCSCKOU CBSI3H,

MIePUOTUYHOCTH
CBOWCTB  DJIEMEH-
TOB.

jlaraeT OCHOBHBIE
MOHSITHSI U 3aKOHBI
XUMHH, CTPOCHUS
aroMa U XHUMUYe-
CKOW CBSI3H, MEPU-
OJIMYHOCTH
CBOWMCTB DJIEMEH-
TOB, HO JOMYyCKaeT
HE3HAYUTEIIbHBIE
OIIIMOKH.

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 &)
3Hanue ocHoB- | He 3Haer ocHoB- | HactuuHo m3naraer | [lo cymectBy, ca- | McuepmnbiBaroiie,
HBIX TIOHSITHI W | HPIX TIOHATUN | | JIMOO JOIMYCKAIOTCS | MOCTOSITEIBHO H3- | IOCIIEIOBATEILHO,

YeTKO U JIOrh4ye-
CKHM H3Jaraet oc-
HOBHLIE IIOHATHSI
M 3aKOHBI XHUMHH,
CTPOCHHUS aToOMa U
XUMHUYECKON CBS-
34, NEPUOAUYHO-
CTH CBOMWCTB dJie-
MEHTOB, HO JO-
MyCKAeT HEe3HAYU-
TEIbHBIE OIINOKH.

3HaHUE pEeaAKIIU-
OHHOH cIoco0-

He 3naer peakiu-
OHHOH CcHIOCOOHO-

YacTUYHO H3Jiaraer
MO0 JTOMYCKAKTCS

ITo cymecry, ca-
MOCTOSTEIbHO U3-

Hcuepnbisarole,
II0CJIEI0BATENBHO,

CTEM, METOJIOB U

XUMHUYECCKOIo HuC-

HBIX CUCTEM, MCTO-

TOJOB U CPEACTB

HOCTH BelecTs, | CTH BEIIECTB, | HETOUHOCTU  IIPH | JIaraeT PEAKIHUOH- | YeTKO W JIOTHYe-
OGLIIX 3aKOHO- 001X 3AKOHO- | M3JIOKEHUH  PEaK- | HyIO CIIOCOOHOCTh | CKM M37araeT pe-
MepHOCTeii MEPHOCTEH  OCYy- | IMOHHOK ~ CIIOCOO- | BEMIECTB,  OOIUME | AKIMOHHYIO CIO-
OCYIIECTRICHAT IIECTBIICHUSI XH- | HOCTU  BEUIECTB, | 3aKOHOMEPHOCTHU COBHOCTD Be-
MUYECKMX  Ipo- | O0mMX 3aKOHO- | OCYILIECTBIICHUS LIECTB, obmue
XUMIICCKUX I[ECCOB. MEPHOCTEH  OCY- | XUMHYECKUX IPO- | 3aKOHOMEPHOCTH
IIPOLIECCOB. IECTBJICHUA  XH- | IECCOB, HO JIOMYC- | oCymiecTBICHHS
MUYECKUX MpOIeC- | KaeT HE3HAYM- | ¥y MHUECKUX
COB. TEJIbHBIC OITHOKHU. [POLIECCOB.
3nanne Teope- | He 3maer Teope- | Hactuuno usnaraer | Ilo cymiectBy, ca- | McuepnsiBaromie,
TUYeCKUX OCHOB | THUECKHUX OCHOB | IMOO JOMYCKAIOTCS | MOCTOSTENBHO W3- | MOCIIEN0BATENLHO,
OIHCAHHUS ONHCAHUS HETOYHOCTH  NIPU | JJaraeT TEOPETHYE- | YeTKO U JIOTHYe-
cBOCTB  pac- | CBOHCTB  PACTBO- | M3JNOXKEHMH TEOPE- | CKHE OCHOBBI OMH- | CKM M3/1AraeT Teo-
TBODOB,  OKHC- POB, OKHCIITEIIb- | THYECKHX  OCHOB | CaHHs CBOMCTB | permueckme  Oc-
HO- ONMCaHUs CBOWCTB | paCTBOPOB, OKHC- | HOBBI ONMUCAHUS
JTCIBHO BOCCTAaHOBUTENb- | PACTBOPOB, OKHC- | TUTENIBHO- CBOICTB pacTBO-
BOCCTaHOBH- HBIX CHCTEM, Me- | JIUTEIbHO- BOCCTAHOBHTEIIb- POB, OKHCITHTENE-
TCJBHBIX CH- | TOIOB M CPEACTB | BOCCTAHOBHUTEIb- HBIX CHCTEM, Me-

HO-
BOCCTaAaHOBHUTECIIb-

METOA0B CaMoO-

CTOSATEIHLHON
paboTh,  0CO-
OEHHOCTU  UH-

TCJJICKTYAaJIbHO-

METOJOB  CaMmo-
CTOSITENIBHOM  pa-
0OTBI, OCOOEHHO-
CTH MHTEIUICKTY-
aJbHOIO TpyZda Ha

HETOYHOCTH  TIpU
W3JI0KEHUN OCHOB
OpraHu3aly U Me-
TOZIOB  CaMOCTOS-
TEJILHOW  PaboTHI,

Jaraet OCHOBBI
OpraHu3aluu 51
METOJIbI CaMOCTO-
ATEITLHON paboTHI,
OCOOCHHOCTH HH-

CPEACTB  XMMH- | CIEIOBAHMS  BE- | I0B U CPEICTB XH- | XUMHYECKOTO HC- | ypix cucTeM, Me-
9ECKOro Hccie- | MECTB M WX TPe- | MHYECKOrO HCCle- | CNENIOBAHHUS  BE- | 10510 1 cpe/ICTB
JIOBAHHS Be- | BpaLllCHU. JIOBAHUS  BEUIECTB | MIECTB M HMX MPE- | yynvinyeckoro uc-
mecTs U uX M WX TIpEBpallle- | BPACHUH, HO JIO- | (ionopanyg  Be-
MIPEBPALLECHH. HHH. HYCKAaCT HE3HAUM- | \oorp y px npe-
TeJbHBIE OLIUOKU. BpaIICHMi, HO
JIOITYCKAET He-
3HAUYUTEILHEIC
OIIIMOKH.
3Hanus ocHoB | He 3Haer ocHoB | YactuyHo m3naraer | [lo cymectBy, ca- | McuepnbiBaroile,
opraHmsanuy W | OPTaHU3alMH U MO0 JTOMYCKAIOTCS | MOCTOSITENIBHO W3- | MOCIEA0BATENBHO,

YeTKO MW Jorude-
CKH H3JIaraer oc-
HOBBl  OpraHM3a-
UM HW METOOBI
CaMOCTOSITCIILHOU




0COOEHHOCTH

ro TpyJa Ha | Pa3IMYHBIX BHIAX HWH- | TEJUIEKTYaJIbHOTO paboTthl, 0coOeH-
Pa3IMUHBIX BH- | AYMTOPHBIX  33- | TE/IEKTYATbHOTO Tpyda Ha pasivy- | HOCTH HHTEIUIEK-
nax  ayamurop- | HATHH. Tpyna Ha Pasiud- | HBIX BUNAX aylH- | TyalbHOIO TpyAa
HEIX 3AHSATHIL HBIX BHJIAX ay[u- | TOPHBIX 3aHATHH, | Ha Pa3IMYHBIX
TOPHBIX 3aHSITUH. HO JIOIYCKaeT He- | pujax ayauTop-
3HAYUTCIIBHBIC HBIX 3aHSITHH, HO
OLIMOKH. JIOIyCKAaeT He-
3HAUYUTEIIbHBIC
OIMOKH.
Ornenka chopMUPOBAaHHOCTH KOMIICTSHITHH 10 TTOKA3aTeNI0 Y MCHUSL.
Kpurepuit YpOBEHb OCBOCHMS U OLICHKA
2 3 4 5
Vkaszare 3ako- | He Moxer ykasars | Jlomyckaer Hetod- | IIpaBuinbHo, HO ¢ | KBamuduuupo-
HBl U IIpaBUIA, 3dKOHbI W IIpaBH- | HOCTU H OIIMOKY | HEOOJIBIIMMU  HeE- BaHHO, TPaMOTHO
XHMIUECKHE Ja, XHMHUYECKHME | P YKa3aHWM 3a- | TOYHOCTAMU YKa- | ;1 Ge3s  OMMGOK
CHCTEMBI, CBOji- | CHOTEMBL,  CBOH- | KOHOB 1 INpABHIL, | SHIBAET 3AKOHbl M | yyaspmaer  saxo-
CTBa BEIIECTB, | XUMUYECKUX  CH- | IIpaBUJIa, XUMHUYE-
CTBa  BEIIIECTB, . Hbl U TpaBuia,
ONHMCHIBAIOIINE CTE€M, CBOWMCTB Be- | CKUE CHUCTEMBI,
ONMUCHIBAIOIIAC | ayHple  XMMUYe- | ECTB,  ONKCHIBA- | CBOMCTBA pe- | ‘AMHHCCKHE -~ CH-
AQHHBIC  XUMH- | cppe qpiieHus. JOIIMX JAHHBIE XH- | IIeCTB, oOmuchBa- | CTOMPL, CBOUCTBA
HECKHE  ABIIC- MHYECKHUE SBICHHS. | FOLIHE naHHple | BCMICCTB, OTHCHI-
HHUA. XHAMHUYECKHE  sgB- | BalOIIMC JIAaHHBIC
JICHUS. XUMHUYECKHUE  SB-
JICHUSI.
ITpoBOAUTH He Moxer | Jlomyckaer Hetou- | [IpaBuinbHO, HO ¢ | KBamuduimpo-
pacyersl IIpOBOAUTH HOCTH MW OIIMOKH | HEOOJIBIIMMHA He- BaHHO, T'PaMOTHO
KOHILeHTparuy | PACIETHI MpU  MPOBEICHUHU | TOUHOCTIMH U 6es  OommboK
PAacTBOPOB KOHIEHTPALNHU pacyeToB 3 MPOBOJUT MPOBOANT
PA3THIHBIX pacTBOpPOB KOHIIEHTpaIui pacyeThl pacueTHI
N Pa3IMYHBIX pacTBOpOB KOHIEHTpALIHU
COCMHCHHM, COEJTMHEHNH, Ppa3IUYHBIX pacTBOpPOB KOHICHTpaliH
OIpPEACTAT OIpEIENATh COeIMHEHNH], Pa3IMYHBIX pacTBoOpoB
TCPMOANHAMHUT | TepMomMHAMUYEC | OMPEICICHHUTEPM | COCIMHEHUM, pa3In4HbIX
CCKHC KHe OJIMHAMHYECKUX OIpenensaeT COEIMHEHUH,
XapaKTEPUCTUK | XapaKTEPUCTUKU XapaKTCPUCTHUK TCPMOAUHAMHYECCK | OIPCACIIACT
A XUMHYECKHX | XUMAYECKUX XUMHUYECKUX ue TEPMOJIMHAMUYEC
peaxkuuii M | peaKuuit U | peakuit U | XapaKTepUCTUKHU KHUe
paBHOBeCTHbIe | PABHOBECTHEIC PaBHOBECTHBIX XUMUIECKHX XapaKTePHCTHKH
KOHUeHTpauuy | KOHUEHTpalHu KOHIIEHTpaIun peakuui L
BEILECTB. BEIIECTR. BEIIECTRB. PaBHOBECTHBIE peakiyit -
KOHIICHTpaIu1
BEILIECTB. PABHOBECTHBIE
KOHIEHTpAIINHN
BEIECTB.
Beigenste kon- | He Moxker Bbige- | Jlomyckaer Herod- | IlpaBuinbHo, HO ¢ | KBamudumupo-

KpETHOC XUMMH-

JIATh KOHKPETHOC

HOCTH ® OLIHUOKH

HEOOJIBIIUMHU  HE-

BAaHHO, TI'PpaMOTHO

yeckoe cojiep- | XAMHUECKOE  CO- | DM BBIICNCHHH | TOYHOCTAMH  BBI- | i Ges omnGOK Bbl-
kanue B mpu- | ACPKAHHE B TPH- | KOHKPETHOTO  XH- | JIENSeT KOHKPET- | yopcer  gomxper-
KIaMHBIX  3aja- | CTAAHBIX 33/1auaX | MHUECKOTO COJEp- | HOC  XHMHYECKOC | o' oo oo
wax  mpodeccu- npgq)eCCHOHanb- KaHWS B TPHUKIAA- | COACpPKAHUE B conepranme 5
9 HOM  JeATe]bHO- | HBIX 3ajJadyax Mpo- | MPUKIAJAHBIX  3a-
OHABHOM NG~ | opyy deccroHanbHOM nayax mpogeccu- | TPUKIATHBIX 33
TCJIBHOCTH. EITENLHOCTH. OHAIBLHOMI nes- | Hadax HIBO(I’CCCH'
TEIILHOCTH. OHAJIbHOM Acs-
TEJBHOCTH.
Omnpenensate xa- | He Moxker onpene- | Jlomyckaer Herod- | IIpaBuinbHo, HO ¢ | KBamuduuupo-

PAKTEPUCTUKHU

JATh ~ XapakTepu-

HOCTH W OLIMOKH

HeOONBIIMMA HE-

BAHHO, T'paMOTHO




XUMHYCCKHX
mpoueccoB, Xa-
PAKTCPpHBIX JIA

CTUKM  XHMHYe-
CKUX TPOILIECCOB,
XapaKTepHBIX IS

IpU  ONpeeTIeHUuN
XapaKTePUCTUK XU-
MHUYECKUX TMpoliec-

TOYHOCTSIMU
onpeaAcisICT Xapak-
TCPUCTUKHU XHUMU-

u 0e3 ommbok
ompezeasieT  Xa-
PaKTEPUCTUKHI

0OBEKTOB  TIPO- 00BEKTOB MpO- | COB, XAPAKTEPHBIX | YECKHUX MPOLECCOB, | yynmueckix mpo-
. | deccroHambHOI TSt 00BEKTOB | XapaKTEPHBIX IS
(beccruoHambHOI IIECCOB,  Xapak-
eATELHOCTI NEeSATEILHOCTH Ha | TPOo(heCcCUOHAIb- 00BEKTOB mpodec- TeDHLX 111 OFL
a OCHOBE TEOPETH- | HOW JEATEIBHOCTH | CHOHAJILHON  Jiesi- p &
Ha OCHOBE TEO- | yecroro, odKCMe- | HA OCHOBE Teope- | TeNbHOCTH Ha oc- | CKTOB Mpodeccn-
PCTHYECKOrO, PUMEHTAIILHOTO THYECKOT0, 9KCIle- | HOBe TeopeTuye- | OHAJIBHOM — NCs-
9KCHCPUMCH- HCCIIEI0OBaHU, PUMEHTAJIBHOTO CKOro, 9Kcrnepu- | TCIBHOCTH Ha OC-
TalbHOTO  HC- | IPOBOAUTH  aHa- | UCCIEIOBAHMS, MEHTaJIBHOIO MC- | HOBE TeopeTuye-
CJIeZIOBaHUs, 73 TIONYYEHHBIX | IPOBEACHHU aHa- | CIEHOBAHMS, IIPO- | CKOTO, DKCIIEPU-
IPOBOIHUTD PE3yJIbTATOB. JM3a  TOJIYYCHHBIX | BOAUT aHAIM3 T0- | MEHTAJIBHOIO HC-
aHalu3  IOJdy- pe3yIbTATOB. JTy4CHHBIX PC- | cnenoBanus, npo-
YEHHBIX pe- 3Y/IbTaToB. BOJIUT aHAJIM3 TIO-
3yJIBTATOB. JTyYEHHBIX pe-
3yJbTATOB.
OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ o 1mokas3ateiito HaBbIKH.
Kpurepuit YpoBeHb OCBOCHHS U OIICHKA
2 3 4 5

HaBbiku mpume- | He Bianeer | C momonuuTensHOU | Brageer HeoOxo- | KBanmdummpo-
HEHUSI OCHOBHBIX | HABBIKAMM  IIPH- | IIOMOIIBIO BIIAJIEET | AUMBIMH HaBbIKAMH | BAHHO  BJIAJI€ET
HOHSTHI M 3aK0- | MCHEHHS  OCHOB- | HABBIKAMH [IPUME- | IPUMEHEHHUSI ~ OC- | HABBIKAMH  IIPH-
HOB XMMHuM, Xp- | HPIX TIOHATHH M | HCHMA  OCHOBHBIX | HOBHBIX TOHSTHH W | MCHCHHS  OCHOB-
MUYCCKHX  ci- | 33KOHOB  XHMHH, | TIOHATHH M 3aKOHOB | 3aKOHOB ~ XMMMHM, | HBIX TIOHATHH 1
creM u cpofcrp | XAMMUCCKUX — CH- | XHMHH, — XMMHYe- | XHMHYCCKMX — CH- | 3aKOHOB  XHMHH,

CTeM M CBOWCTB | CKHX CHCTEM MW |CTE€M H CBOWMCTB | XUMHUYECKUX  CH-
SJIEMEHTOB U HX - N

N SJIEMEHTOB W WX | CBOWCTB JJIEMCHTOB | DJICMEHTOB M HX | CTEM U CBOWCTB

COCIMHEHUI TSt N N .

COCMMHEHUIM ISl | U WX COCMUHEHHH | COCMHEHUM  JUIA | OJIEMEHTOB M HX
IIICHAST Ha CO- .
pette 0" | pemeHnss Ha CO- | IS pEIICHMS HA | PEIICHMS HA CO- | COCQMHCHHH ISt

BPEMCHHOM BPEMEHHOM COBPEMEHHOM BPEMEHHOM YPOBHE | PEIIEHHsi Ha CO-
YPOBHC  BOMPO- | ynoge  BOMpO- | ypOBHE BOIIPOCOB, | BOMPOCOB, BO3HHU- | BDEMEHHOM
COB,  BO3HHKA- | coB, BO3HUKAIO- | BOSHUKAIOIIMX B | KAIOIIUX B TMPO- | ypOBHE  BOIMPO-
IOMUX B MPO- | mux B npodeccu- | npodeccuoHatb- (beccuoHanbHOI COB, BO3HHKAalO-
(eccroHaNbHON | OHANBHON  Jiesl- | HOM JEATENBHOCTH. | AEATENBHOCTH, HO | IIMX B Tpodeccu-
JEATENIbHOCTH. | TEJIBHOCTH. JOIyCKaeT He- | OHAIBHOW  Jesd-
O0JIbIINE HETOYHO- | TEIbHOCTH.
CTH.
HaBriku BeiOOpa | He Biajeer | C nononnutensHoi | Braneer HeoOxo- | KBanudumupo-
crocoba  Tpen- | HABBIKAMH  BBIOO- | IOMOIIBIO BJIAJAEET | IMMBIMHM HABBIKAMH | BAHHO — BJIAJIEET
cTaBlieHHMsT WH- | Pa cHoco0a Ipen- | HaBblIkamMM BbIOOpa | BbIOOpa  croco0a | HaBbIKaMU BbIOOpa
dopmarui B co- | CTABICHHS UH- | criocoba TpeZCTaB- | MPEACTAaBICHUsT MH- | crocoda npen-
oTRercTRIM ¢ | dopMaimu B CooT- | neHus uHbopMaluK | popManuu B COOT- | CTABIICHUS WH-

yueOHBIMHU 33J1a-

BETCTBHH C Y4el-

B COOTBCTCTBUHU C

BeTCTBUH C YyueO-

¢dopmarum B cOOT-

HBIMH  33J1a4aMH, | yYeOHBIMHA 3a/1a4a- | HBIMA  3aJIa4aMH, | BETCTBHH C Yy4e0-
YaMH, TIpUeMaMHu
NpUeMaMH TIOMCKA | MU, TIpUEMaMH TI0- | IPHEMaMy  TTOWCKA | HBIMHM  3aJIa4aMH,
noucka - MHGOp- UH(pOpMAaIIHK. ucka uHpopMalmu. | “HGOpMalUK,  HO | MpUEMaMH TOMCKa
MaIHH. JIOIyCKaeT He- | nHpOpMaIHH.
0OJIBIIIE HETOYHO-
CTH.
Hasuiku Bel- | He Brazgeet | C nonomauTenbHol | Bmameer HeobOxo- | KBanmudummpo-
[OJIHEHUSI  OC- | HABBIKAMH  BBI- | IOMOIIBIO BIIAJICET | JUMBIMU HAaBBIKAMH | BAHHO  BJIQJICET
HOBHBIX  XHMMM- | TOTHEHUSI OCHOB- | HABBIKAMU BBINOJI- | BHIIOJTHEHUST ~ OC- | HABBIKAMH  BBI-
Yecknx Jabopa- | HPIX XMMIYCCKHX | HCHHSl ~ OCHOBHBIX | HOBHBIX — XHMHYC- | IIOJTHCHHS OCHOB-
TOHBIX Orepa- J'IaGOpaT(ipHBIX XUMUYECKHUX JIa00- | CKUX na6opaT013- HBIX XHMHYECKHX
omnepaiuii, METO- | paTOPHBIX  Olepa- | HbIX ornepaiuii, | 1a60paTopHbIX




Ui, MeToJaMu
onpeaeneHus
pH pacTBOpOB.

JaMH  OTpejerie-
Hus PH pactBo-
pOB.

I1H, METOIaMU
onpeneneHus  pH
pacTBOpOB.

METOJaMH OIpeje-
nenusi PH pactBo-
POB, HO JIOMYyCKAaeT
HeOOIBIINE HETOU-
HOCTH.

omnepaunuii, MeTo-
JaMy  ompenere-
Hus pPH pactBo-
pOB.

HaBplku  BBISB-
JICHUsI XapakTepa
XUMHYECKUX

MPOLIECCOB U UX
yIpaBjIcHUEM Ha

He BJIaJCeT
HaBBIKAMHU BBIAB-
JIEHUSI XapakTepa
XUMHNUYCCKHUX HpO-
IHeCCOB U  HX

C [OIIOJHUTEILHON
IIOMOIILIO BJIAIEET
HaBBIKAMU BBIABJIC-
HUSl XapakTepa Xu-
MHUYECKUX TpoIiec-

Bnaneer Heo0Xxo-
IUMBIMH HaBbIKaMH
BBISIBJICHU S XapaK-
Tepa XUMHUYECKHUX
MPOIIECCOB M WX

Ksamudummpo-

BAaHHO  BJaJICET
HABBIKAMU  BBISIB-
JEHUs XapakTepa
XMMHYECKHUX TIPO-

o0BeKTax Mmpo-

yIpPaBICHUEM Ha

COB U HX yIIpaBJe-

yIpaBJIeHHUEM  Ha | IECCOB U HX

deCCHOHAIBHOF 00BeKTax npo- | HAeM Ha 00BEKTax | 00bEeKTax PpO(bec- yIpaBJI€HUEM Ha
JE——— (deccruoHaIbHOM Hpg(bGCCHOHaHb- CHUOHANBHOW  Jes- | 00beKTax npo-
JESTEIIBHOCTH. HOM JCATENbHOCTU. | TEIBHOCTH, HO JO- | (hpecCHOHANBHOM
IyCKaeT  HeOOoJIb- | 1EATEIbHOCTH.
111€ HETOYHOCTH.
6. MATEPUAJIBHO-TEXHUYECKOE "
YYEBHO-METOINYECKOE OBECIIEYEHUE
6.1. MaTepuaabHO-TEXHHYECKOE O0ecrieueHHe
Ne HaumenoBaHue cienuanbHbIX nomenie- |  OCHaIEHHOCTh ClIeNUalIbHBIX TOMELIEHUH U 110-
HUW Y IOMELICHUM I CAMOCTOSATEIb- MEIIEHUHN JJI1 CAMOCTOSITENIbHOIN pabOThI
HOU paboTHI

1. VYyeOHast ayuTOpus AJis IPOBEICHUS JlexumoHHast ayIUTOpUs: IEPCOHATbHBIA KOMIIBIO-
JIEKIIMOHHBIX 3aHATUH, KOHCYJIbTALUH, | Tep, HOAKIIOUEHHbIN K ceTH «HTepHEeT», MyIbTH-
TEKYILEro KOHTPOJISL, IPOMEXKYTOYHOW | MEIUWHBIN ITPOEKTOP, IKPAH C DIICKTPOIIPUBOIOM,
aTTecTallli, CAMOCTOSTEIbHON paboOThl | JOCKAa MAarHUTHO-MENOBAasi, UH(HOpMaIIHOHHbIE

CTEH/IbI.

2. VY4yebHas ayIuTOpUs Ui IPOBEICHUS YuebHo-Hccne0BaTeNnbeKas 1adopaTopus: mepeo-
JIEKIIMOHHBIX 3aHATHI, KOHCYJIbTAIlH, | HAIbHBIE KOMIIBIOTEPHI, TOAKIIOYCHHBIE K CETH
TEKYILEro KOHTPOJIS, MPOMEXYTOUHON | «IHTepHET», MPOEKTOp, Pa3IBUKHOM dKpaH, TeJle-
aTTecTalliu, CaMOCTOATEIbHOU paboThl | BU30p, BUAEo- U DVD- npourpsisarens, nHpopma-

IIMOHHBIE CTEH/IbI.

3. VYyeOHast ay1uTopust AJisl IPOBEICHUS XuMu4eckue J1abopaTopuu: CiellnaIn3upOBaHHas
1a00paTOPHBIX 3aHATHH, KOHCYJIbTa- MeOeb, BBITSKHBIE IIKa(bl, CYIIMIbHBIE IKa(DbI,
U, TEKYIIET0 KOHTPOJIS, TPOMEXY- TEPMOCTAThl, MATHUTHBIE METIIAIKH, TEXHUIECKUE
TOYHOW aTTECTAallUU, CAMOCTOSITEIbHON | QHAIMTHUECKUE BECHI, HJIEKTPOIU3EPHI, IEKTpUIE-
paboThI CKHE TUTMTKH, (POTO3IEKTPOKOIOpUMETpHI, pH-

METpbl, HHPOPMAIITMOHHBIE CTEH/IbI.

4. MeTtoauyeckuii KaOMHET CneunanusupoBaHHas MeOennb, NEpPCOHAIbHBIN
KOMITbIOTEp, MOJKIIOYEHHBIH K ceTH «HTepHeT»,
yu4eOHO-METOINYECKHE KOMIIEKCHI TUCHUIIIHNH.

5. UuranpHbl 3251 OMOIMOTEKN Ut camo- | Crienuaau3upoBaHHas  MeOenb;  KOMIBIOTEpHas

CTOSITENIbHON pabOTHI TEeXHUKa, TMOJKIOYeHHas K cetn «VHTepHeT»,
UMEIoLIasi TIOCTYI B 3JEKTPOHHYIO HWH(POPMAIHOH-
HO-00pa30BaTeNbHYIO CPELY.




6.2. J/IueH3MOHHOE ¥ CBOOOAHO PAaCcCIpPOCTPaHsieMoe NPOrpaMMHoOe obeceyeHue

Ne | IlepedyeHb NTMIIEH3MOHHOTO PexBU3UTHI IOATBEPKIAIOILETO TOKYMEHTA
IIPOrpaMMHOT0 00ecreueHus
1 | Microsoft Windows 10 Kop- | Cornamenne Microsoft Open Value Subscription V6328633.

IIOpaTUBHAsA

Cornamenne aerictButenbHo ¢ 02.10.2017 mo 31.10.2023). o-
ropop mocraBku I10 0326100004117000038-0003147-01 ot
06.10.2017

2 | Microsoft Office Professional | Cormamenne Microsoft Open Value Subscription V6328633.
Plus 2016 Cornamenue geiictsurensHo ¢ 02.10.2017 oo 31.10.2023
3 | Kaspersky Endpoint Security | Cyonunensuonnsiii qorosop Ne 102 ot 24.05.2018. Cpoxk neii-

«Cranpapraeiii Russian Edi-

cTBus auueH3un 10 19.08.2020

tion» I'paxxnancko-npaBoBoii Jlorosop (Kontpakr) No 27782 «llo-
CTaBKa TPOMJICHUs TpaBa mojib3oBaHus (muneH3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpokx AcWCTBHS JTUICH3UU

19.08.2023r.

4 | Google Chrome CBoboano pacnpoctpansiemoe [1O coriacHo yCIOBHSM JIHIICH-

3MOHHOI'O COIJIaIlICHUA

5 | Mozilla Firefox CBobOoano pacnpoctpansiemoe [1O coriacHO yCJIOBUSM JTUIICH-

3MOHHOT'O COTTallICHUA

6.3. IlepevyeHb y4eOHBIX U3IaHUI U Y4eOHO-METOAUYCCKHUX MATEPUAJIOB

1. I'munka, H.JI. O6miast xumust: yaeOnuk — 18-¢ u3a., nepepad. 1 non. / H.JIL. I'munka, nox pen. B.A.
[TonkoBa, A.B. ba6koBa — M.: FOpaiit, 2011. — 888 c. — Pexxum gocryma:
https://elib.bstu.ru/Reader/Book/8264

2. Meroanueckue yka3aHus K BBIIIOJHEHHUIO JIA0OPATOPHBIX PabOT MO ITUCHUIUIMHE «XUMHUS» JUIS CTY-
JICHTOB TIEPBOT0 Kypca 04HOM (opMbl 00yueHHs Bcex HarpaBieHui OakanaBpuara. / B.U. [TaBnenko,
B.I'' Kiumenko u gap.- bemropon: bBITY, 2016. - 52 c¢. — Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

3. Xumus: 3aaHus JUI CaMOIIOJITOTOBKH CTY/JIEHTOB: yueOHOe ITocoOue JUIst CTyJJeHTOB 1 Kypca O4HOM
(dbopMbI 00yUeHMsI HEXUMHUECKUX HarpaBieHuil 6anaBpuara / A. H. Bonoguenko, B. U. [1aBnenko u
np. — bemropoa: U3p-eo BI'TY wum. B. I'. Iyxoma, 2017. — 105 c. — Pexum pgocryna:
https://elib.bstu.ru/Reader/Book/2017091214085238900000653837

4. CnipaBoYHMK 10 0O111el 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 noctymna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

5. OCHOBBI HEOPTAHWYECKOW XUMHUU. MeTonuecKkne yKa3aHus JUisl CTYJEHTOB JHEBHON (OpMBI 00Y-
yenus / coct: B. I'. Kimumenko, A. H. Bonoguenko, B. U. [1aBnenko. — benropon, 2014. — Pexxum mo-
crymna: https://elib.bstu.ru/Reader/Book/2013040918583480789600008687

6. [muaka JI.H. 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.

[IyxoBa, 2014. — Pexxum nocrtymna: 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 MHTEPHET pecypcoB, NPodecCHOHAIBHBIX 0a3 TaHHBIX,
HH(GOPMALIMOHHO-CIIPABOYHBIX CUCTEM

1. MuHHCTEPCTBO HayKH U BBICIIEro oopasoanus P®: http://minobrnauki.gov.ru

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

3. Caiitr HTB BI'TY um. B.T'. Illyxoga: http://ntb.bstu.ru

4. DnekTpoHHO-0MOIKOTeuHast cuctema «IPRBooksy: http://www.iprbookshop.ru

5. DnexkTpoHHas OMOIHOTEUHAs cUCTeMa u3aareabcTBa «Jlanby: http://e.lanbook.com
6. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU: http://elibrary.ru/

7. DNEKTPOHHO-OMOIMOTEYHAs cucTeMa «YHHUBEpCHUTETCKass Oubiauoreka oHnaH» (bubmnoknyd.py):
http://biblioclub.ru/

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

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

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