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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JNCHUIIJIMHE

Kareropwus (rpym-
a) KOMITCTEHITHIA

Kon 1 naumeHoBaHuE
KOMIIETEHIIUU

KO):[ 1 HAUMCHOBAHUEC
HWHIUKATOpa TOCTHXKCHHUA

HaumenoBanue nokasarens OLeHH-
BaHUs pe3ynbTaTa 00y4eHHUs 110

KOMIIETEHIIUH JIMCIATUTMHE
Teoperuueckas OIIK-1 CnocoGen u3y- | OIIK-1.1. O6namaer B pe3synbTate OCBOCHHS AUCIMTUTHHBI
(byHIaMeHTa bHas | YaTh, aHAIN3UPOBATh, npeacTaBIeHus MK 00 | oOydarommiics nomken
MOJITOTOBKA HCIIOJIb30BaTh MeXa- 3HATh: OCHOBHbIE MTOHATHUS U 3aKO-

HHU3MBI XUMUYECKUX
peaKLuii, MPOUCXOsI-
IUX B TEXHOJIOTHYE-
CKHX IIpoLIeccax U OK-
pYy’KaroieM MUpe, oc-
HOBBIBAsICh Ha 3HAHUSIX
0 CTPOCHUHU BEIIECTBA,
HpUPOJE XUMHUECKON
CBSI3U U CBOMCTBax pas-
JINYHBIX KJIACCOB XU-
MHYECKUX AIEMEHTOB,
COCJIMHEHMUM, BEILIECTB
U MaTepHUaloB.

OCHOBAax TEOpPUU
CTPOEHUS BEUIECTBA,
METOJIaX OIMCAHUS
XUMHUYECKOM CBSI3H U
CBOMCTBAaxX pa3jinuHbIX
KJIACCOB XMMHUYECKUX
9JIEMEHTOB, BEIIECTB U
MaTepHuanioB

HbI XUMHH, CTPOCHUE aTOMa,
OCHOBEI KBAHTOBOMEXaHHUYECKOH
TEOPUH CTPOEHHUS aTOMOB U MOJIe-
KYJ1, IPUPOIBI XUMUUYECKOU CBSI3H,
OCHOBHBIC METOAbBI OITMCAHUS XUMH-
yeckoii csizu (BC, MO u 1p.) cBsi3b
CBOICTB COeTUHCHHH C TTOJIOKEHUEM
COCTABJISIONINX UX 31eMeHTOB B Ile-
puoauueckoit cucreme .M. Menne-
JieeBa, NepUOJUYHOCTh CBOKCTB
3JIEMEHTOB, IUCIIEPCHBIE CUCTEMBI,
XI/IMH‘I@CKYIO I/IILCHTI/I(I)I/IKHHI/IIO,
00II1yI0 XapaKTePUCTUKY TPYIIT
snemenToB I1C, knciaoTHO-
OCHOBHBIC U OKUCJIUTCIIBbHO-
BOCCTAaHOBUTEJILHBIE CBOMCTBA
BKHEUIIUX MPOCTHIX U CIOKHBIX
COEJIMHEHUM METaJJIOB ¥ HeMeTall-
JIOB.

¥YMerhb: yka3aTh 3aKOHBI U [IpaBuia,
XUMHYCSCKHE CHCTEMEI, CBOHMCTBA
BC€IICCTB, OIMMCBHIBAIOIIUEC JaHHBIC
XUMHYCSCKHE SIBJICHUS, BBIJICIIATH
KOHKPETHOE XUMHUYECKOE COJIEPKa-
HHUC B HpI/IKJIa)Z[HI)IX 3agavyax HpO-
(heccHOHANIBHOM JIeATSIIbHOCTH.

Baagersb: HaBbIKaMU PUMEHEHHUS
OCHOBHBIX 3aKOHOB XMMHH, XIMHYC-
CKHX CHCTEM U CBOMCTB 3JIEMEHTOB U
WX COCTUHEHUM NIJIs peILICHUs Ha
COBPEMEHHOM YpPOBHE BOIPOCOB,
BO3HUKAIONUX B IPOECCHOHAIb-
HOH JIeSITeILHOCTH.




OIIK-1.2. Ocymiects-
JISET aHAJIU3 XUMHUYe-
CKMX PEaKLHi, IIPOUC-
XOJLIMX B TEXHOJIO-
THYECKUX IpoLeccax u
OKpY>KaroIlen cpene, U
OIIpEeAECIIAET MEXaHU3-
MBI UX IIPOTCKaHUSA

3HaTh: 00IIHE 3aKOHOMEPHOCTH
OCYIIECTBICHHSI XUMHUYECKUX TTPO-
I[ECCOB, OCHOBHBIC TIOHSATHUS U 3aKO-
HBI XUMHUYECKOU TEPMOJUHAMHKH U
XUMHAYECKON KHHETHKH, KPUTCPUH
BO3MOXKHOCTH CaMOITPOU3BOJIBHOTO
MPOTEKaHUS MPOLECCOB. 3aKOHO-
MepHocTH npotekanus OBP, psn
HaNpsOKEHUI METaJUIOB, TEOpETHYE-
CKHE OCHOBBI DJICKTPOJIN3a, 3aKOHBI
AIIEKTPOJIN3A, IIMEKTPOXUMHUECKUEC
MPOIIECCHI, METOIbI 3AIUTHI OT
KOPPO3UH, TEOPETHUUECKUE OCHOBBI
OIMCaHHS CBOWCTB PacTBOPOB, TE€O-
PHIO DJEKTPOIUTHUECKON TUCCO-
nuanruv, OCHOBHBIC 3aKOHBI paCTBO-
poB

YMerb: ypaBHUBATh OKHCIIUTEIb-
HO-BOCCTAaHOBUTCJIbHBIC PCAKIIUN
(MeTox AeKTpoHHOTO OanaHca u
HMOHHO-3JIEKTPOHHBIN ), IPOTrHO3HU-
pOBaTh BO3MOKHOCTb MTPOTEKAHUS
OBP 1o BennuuHe CTaHAAPTHOTO
3JIEKTPOIHOr0 MOTEHLIMANA, CO-
CTaBJISITh CXEMBI I'aJIbBAHHYCCKUX
3JIEMEHTOB U OTIPENENATh UX 3.1.C.,
OMpeNIeNATh BIUSHUE BHYTPEHHHUX
Y BHEIIHUX (DAKTOPOB Ha CKOPOCTh
XUMHYECKON KOPPO3UHU U TEPMOIH-
HaMHKY KOPPO3HOHHBIX pa3pylie-
HUH, ONTUCHIBATh HOHHBIC PABHOBE-
CHUs B p€aKIuiaXx 663 U3MCHCHUA
CTCIICHU OKHCJICHUS JJIEMECHTOB,
npecKa3bIBaTh 00pa3oBaHKe 0cal-
Ka [P CMEIINBAHUU PaCTBOPOB
M3BECTHBIX KOHILIEHTPALUH, Ipe-
CTaBJIATh PE3YIbTATHI IKCIIEPUMEH-
TOB U HaOJIIOJJCHUH B BUJIE 3aKOH-
YEeHHOTO TPOTOKOJIA UCCIIETOBAHUS.

Buagers: npuMEHSTh HaBBIKU U
YMEHHUSI pacdeTa OCHOBHBIX TEPMO-
JTUHAMHYECKIX 1 KHHETHYECKHX I1a-
paMeTpoB XMMHUYECKUX MPOLIECCOB,
BenuuuHbl pH, 1P, koHueHTpanuii u
Pa3MYHBIX KOHCTAaHT PaCTBOPOB
JIEKTPOJIUTOB U HEANIEKTPOJIUTOB H
UX YIIpaBJIEHUEM TS ONpeaeTIeHNs
MEXaHU3MOB IIPOTEKAHUS XUMUYe-
CKHX IPOLIECCOB U PEIIEHHS PO-
(hecCHOHANILHBIX 337134 .




OIIK-1.3. Ocymiects-
JISIET pacyeThl OCHOB-
HBIX [1apaMETPOB XHU-
MHYECKOH CBS3U B BeE-
mecTBax, KHHCTUYC-
CKHUX M TepMOAWHAMH-
YECKHUX XapaKTePUCTUK

3HaTh: OCHOBHEIC METOJbI pacucTa
rnapamMeTpoB XUMHUYECKOM CBS3U B
BCIICCTBAX, KUHECTUYCCKUX U TCP-
MOAVMHaAMHUYCCKUX XapPaKTECPUCTUK

YMeThb: BBISBIATH U KiIaccU(UIIU-
poBaTh (PU3HUYECKUE U XUMHUECKUC
IIPOLICCCHI, MPOTEKAIOIINE Ha 00b-
€KTe PO ECCHOHALHOM IS TEIh-
HOCTH, BBIOUpATh 0a30BbIC (pr3mye-
CKHE U XUMHYECKHE 3aKOHBI IS
peleHus 3a1a4 IpodheCCHOHATbHOM
TESITETBLHOCTH.

BiaeTh IpUMEHSTH HABBIKH U
YMCEHHA JJId pacdu€Ta OCHOBHBIX I1a-
paMeTpOB XMMHUYECKOH CBSI3U B Be-
IIECTBaX, KWHETUIECKHX U TEPMO-
JUHAMHWYCCKHUX XapaKTCPUCTUK IJIA
00BEKTOB MPO(eCCHOHATTLHOMN AesI-
TEIILHOCTH HA OCHOBE TEOPETHYE-
CKOTO (IKCIIEPUMEHTATBHOI0) HC-
CIICTOBaHUSL.




2. MECTO JUCHUIIVINHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Kommnerenmust OIIK-1 CriocoGHOCTE pemiath 3aaa4yu npodeccunoHanbHON AeITEIbHOCTH Ha OCHOBE
WCTIONIE30BaHMS TEOPETUIECKUX M MPAKTHYECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKIX HAyK, a TAK)Ke MaTeMa-
THYECKOTO armapara.

JlarHast KoMIieTeHIUsT GOPMUPYETCS CISAYIOMUMHU TUCIUILITTHAMH.

CTal[I/ISI HanmenoBanus I[I/ICI_[I/IHJII/IHBIl

1 OO0m1as 1 HeOpraHM4ecKas XUMUs

Opranuueckasi XUMHs

duzndyeckas XUMUSA

Komnonnnaga xumus

Ddusznueckass XUMHs TYTOINIABKUX HEMCTAJUIMYCCKUX U CUJIMKATHBIX MaTCpHUaJIOB

Munepasnorus 1 kpucramuiorpadus

YyeOHast 03HAKOMUTENbHAS TPAKTHUKA

O|N|O|OIB(WIN

[TonroroBka K mpoiieaype 3alUThl U 3allMTa BBITYCKHOW KBATH(UKAIIMOHHON pabOThI

! B ta6miue JOIDKHBI ObITH PEICTABICHE! BCE AMCIMIUIAH H(MIIK) IPAKTHKH, KOTOPIE (JOPMHPYIOT KOMIICTEHIIHIO B COOT-
BETCTBUH C KOMIIETEHTHOCTHBIM IUIAHOM. JIMCIMILIMHBI M(MIIM) NPAKTHKKA YKa3blBaTh B HOPSAIKE MX U3y4YEHUs 10 y4yeOHO-
My IUIaHy.



3. OFBbEM JIUCIHIUIIJIMHBI

Oom1as TpyI0EMKOCTh JUCIUILTHHEI cocTapisier 9 3au. enuHmil, 324 Jaca.

dopma MPOMEKYTOUHOM aTTECTAUN

9K3aMEH, 3a4€T

(oK3ameH, G depeHIPOBaHHBIH 3aUeT, 3a4eT)

Bunx yueOnol paboThl Bcero Cemectp Cemectp
4acoB Nel Ne 2

OO01mast TpyA0€MKOCTh TUCIUTUTHHBI, 4ac 324 180 144

KonrakTHasi pa6oTa (ay1uTOpHbIE 3aHATHA), B 162 90 72

T.Y.:

JIEKIIAU 68 34 34

J1ab0paTOpHBIC 68 34 34

MPAaKTUYECKUE 17 17 -

IPYMIOBBIE KOHCYJIBTALMU B IEPUO TEOpETUYE- 9 5 4

CKOT0 00yUYEHHsI U IPOMEKYTOUHOU aTTeCTalluN

CamocrosiTesibHasA padoTa CTYAeHTOB, BKJIIO- 162 108 54

Yyasi HHAMBHU/IYaJbHbIe H T'PYNIOBbIE KOHCYJIb-

TalliH, B TOM 4HCJe:

KypcoBoii npoekr - - -

KypcoBas pabota - - -

PacuetrHo-rpaduueckoe 3aanue - - -

WNHuBuayanbHOE JOMANIHEE 3ajaHue - - -

CamocrodTenbHas paboTa Ha HOJATOTOBKY K ay/iH- 126 72 54

TOPHBIM 3aHATHSIM (JIEKIIUH, TPAKTHYECKHUE 3aHS-

TUsl, 1Ta0OpaTOPHbBIE 3aHSTHUS)

dopma IpOMEKyTOUYHOU aTTECTAUU 36, 3 36 3

(oKx3ameH, 3aueT)




4. COAEP KAHUE JUCHUIIJIMHBI

4.1. ConepxxaHue JeKIIMOHHBIX 3aHATHI

HaumeHoBaHue TeM, UX coJepP:KaHUE U 00beM

Kypecl Cemecrpl

n/o

HaunmenoBanue pasnena
(kpaTkoe coziepKaHue)

Bunpl yueOHOM Harpy3ku u
UX TPYAOEMKOCTb, Yac.

Jlexmun

[IpakTnueckue

3aHATHA

JlaGoparopHsie 3

aHATHA
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1. Kaaccudukaumsi, cBOWCTBA XHMHYECKHX 3JI€MEHTOB.

3JIEMECHTOB

Ilepuogu4YHOCTL CBOWMCTB

[IpocToe u cnoxkHOE BEIIECTBO, XUMUUYECKUN JIEMEHT.
Baxwuelile HeOpraHMYeCKUe COCIUHEHUS, HOMEHKIIATYy-
pa. Merayuibl 1 HEMETaJUIbI, MOJy4YEHUE, CBOMCTBA, MpPH-
MEHEHUE B TEXHUKE. XMMUYECKUE CBOMCTBA U MOJY4YECHUE
OKCUJIOB, THUIPOKCUAOB, KHCIOT, coiieil. CBs3b MEXIy
KJIacCCaMU HEOPTraHWYeCKHX coearuHEeHHi. CBS3b CBOWMCTB
COEMHEHUIN C moJiokeHnem B llepuoamyeckon cucreme
.. Menneneena.

OcHOBHbIE 3aKOHbI XUMHH

OcHoBHbIC TIOHATHS (aTOMHAsI SIUHKIIA MACC, MOJIb, MO-
JSIpHBIA 00BEM, MOJIEKYJIsIpHAs U MOJIbHAsI Macca, YKBUBa-
JICHT, MOJIIpHAsl Macca SKBUBAJIEHTA, SKBUBAJIEHTHBIN 00b-
€M, apLUUaIbHOE JaBlIeHHE, OTHOCUTENIbHAS U a0COIIOT-
Hasl TUIOTHOCTH). ['a30BbIe 3aKOHBI (3aKOH KPATHBIX U 00b-
€MHBIX OTHOILIEHUH, 3aKOH ABOra/ipo, 3aKOH NaplLHaIbHbIX
naBlieHWH, 3aK0oH boitnsi-Mapuotra, ['eii-Jlroccaka, 00be-
JTMHEHHBIN 3aK0H, ypaBHeHHe MeneneeBa-Kianeiipona).
CrexnoMeTpruecKne 3aKOHbI (3aKOH MOCTOSHCTBA U CO-
XpaHEHHs MacChl, 3aKOH YKBUBAJICHTOB).

O01mme 3aKOHOMEPHOCTH OCYIIECTBJICHUSI XHMHYECKHX

MPOLECCOB

OCHOBHBIE TTOHATHUS TEPMOJTUHAMUKN U XUMHYECKOU
KHUHETHUKU.

CKOpOCTh XMMHUYECKOM pEaKIIMM B TOMOT€HHBIX U IeTe-
POTEHHBIX cHcTeMax. 3aKoH JercTBus Macc. [IpaBuio
Bant-T'odda, ypaBHeHHEe AppeHunyca, SHEPreTHIECKHE
npod I XUMHUYECKUX MPOIIECCOB. XUMUYECKOE paBHOBE-
cue. Koncranra xummdeckoro paBHoBecusi. @akTopel,
BIIMSIOIINE HA CMEIIEHHE XUMUYECKOIO PAaBHOBECHSI.
[Tpuniun Jle-Ilarense.

Dneprus. Bunabl sHepruu. TepMoauHaMUYeCKHE BEIU-
yunbl. [lapamerps! 1 Gpynkimn cocrostaus. M3o0apueie u

6

4

15




U30XOpHbIE Npolecchl. DyHKIMU COCTOSHUS CUCTEMBI: 3H-
TaJIBINS, SHTPOMHUS, SHeprus [ uboca. Jneprernyeckue

3¢ dexThl XMMUYECKUX peakiuil. du3nueckas CylHOCTh
SHEpreTudecKux 3((HeKToB XMMHUYECKUX peakuuii. Kpute-
pHii BO3MOKHOCTH CaMOITPOM3BOJIBHOTO IIPOTEKaHUs IIPO-
neccoB. OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU. 3aKkoH ['ec-
ca. Omnupuueckoe npasuiio beptio-Tomcena.

TeopeTuvyeckue 0CHOBbI ONIMCAHNUS CBOIICTB PACTBOPOB

PactBopel. KosmuratuBHble cBoOWCTBa pacTBOpOB. Jluc-
MEPCHOCTh U AUCIepcHbIe cucTeMbl. CIOCOOBI BHIpasKEHUS
KOHIIEHTpalui pacTBopoB. 3akoHbl ['enpu, Payns u Bant-
o da. Teopus snexTponuTrueckoit quccounanus. Cuib-
HbIe U cnaldbie >neKTponuThl. KOoHCTaHTa M cTeneHs Juc-
counanuu. CBsi3p MEXIy H30TOHHMYECKUM Kod(hduimeH-
TOM W CTEIICHBIO JucconManuu. 3akoH pa3bamienus Oct-
Banpaa. [IpaBwiio bepromne-Muxaitnenko. YcinoBus mpo-
TEeKaHUsI MOHHO-OOMEHHBIX peakiuii. loHHOe mpou3Bee-
HUE BOJbl, BOJOPOAHBIA NoKa3areinb. [IponsBenenue pac-
TBOpUMOCTH. ['mpponns coneir. Tunel ruaposmsa. Kos-
CTaHTa U creneHb ruaponusa. Pacuer pH kucior, ocHoBa-
HHUH, COJICH.

10

17

OKHCINTEIbHO-BOCCTAHOBHUTEILHBIEC CBOMCTBA BelIeCTB

CreneHp OKHMCIEHHA 3J€MEHTOB. OKUCIEHUE U BOCCTa-
HOBJICHUE, OKUCIIUTENIN U BOCCTAHOBUTEIU. THUIIBI OKUCIIU-
TEIbHO-BOCCTAHOBUTENBbHBIX  peakuuid.  CraHgapTHbIE
JJIEKTPOJHBIE MOTEHUHABL. Pl HaNpsHKeHUH METaJUIoB.
VpaBuenne Hepucra. Kpurepun HampapiieHHs mpoTeKa-
Hust OBP. CriocoObl ypaBHMBaHUS peIOKC-peakiuii (Mme-
TOJI JIEKTPOHHOTO OalaHCa U MOHHO-JIEKTPOHHBIN).
Bnusinue cpensl Ha xapakrep nporekanus OBP.

Hpoueccm, MPOTEKAKIIHE B 3JICKTPOXUMHUYECCKHUX CUCTEMAX

QHGKTPOXI/IMI/I‘IGCKI/IG SIBIeHUS. XUMHYECKIEe NCTOYHH-
KA DJeKTpU4eckoil sHepruu. Cxema TralbBaHUYECKOTO
aneMeHTa. KatonHble 1 aHO/IHBIE TPOIIECCHI, 3.]1.C. TaJbBa-
HUYECKUX 3JI€MEHTOB. THIIbI raJlbBaHUYECKUX 3JIEMEHTOB.
TeopeTnyeckre OCHOBBI AJIEKTPOJIN3a. 3aKOHBI AJIEKTPOJIH-
3a. [[puMeHeHune 37eKTpon3a B MPOMBIIIIEHHOCTH.

Koppo3us meramnoB. Xumuueckas (ra3oBasl) U 3J€K-
TPOXUMHUYECKask KOppo3us MeTayuioB. CTPYKTypa METalIOB
H €€ BJIIMAHUC Ha KOPPO3UMOHHBIC IIPOLCCCHI. Bimsune
BHYTPEHHUX M BHEIIHUX (PAKTOPOB Ha CKOPOCTb XUMHUeE-
CKOM Koppo3uu. TepMoAMHAMHKa KOPPO3HOHHBIX pPa3py-
meHuit. MeTopl 3aIUThl OT KOPPO3HUH.

4

CTpoeHne aToMa U BHAbI XUMHYECKOH CBS3H.

DNEKTPOHHOE CTPOECHUE aTOMOB M MOJIEKYJ M IepUoanYe-
CKasg CHCTEMa XUMHUYECKMX DJJIEMEHTOB. JIBOWCTBEHHAs
npupona aroma. BomHoBas ¢yskims. Ypasuenue Illpe-
nuHrepa. OCHOBHBIE IIOJIOKECHMSI KBAaHTOBOW MEXAHMKH.
Atomuble opOutanu. KsanroBble uymcna. IlpaBuma mo-
CTPOEHHUS] MHOTOIEKTPOHHBIX aToMOB: npuHuun llaynm,
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npaBuia KieukoBckoro u Xynnaa. [Ipuunnbel oOpazoBaHust
XUMHAYECKON CBS3U. BUIBI XUMHYECKOU CBSI3U: KOBAJICHT-
Has, MOHHAs1, MeTaJIIn4YecKas, BogopoaHasi. OCHOBHBIE Xa-
PaKTepUCTUKU XHMMHUYECKOW cBsa3u. Hacelmaemocts, Io-
JSPHOCTh W HANPABICHHOCTh KOBaJEHTHOU cBs3u. Koma-
JIEHTHOCTb ¥ KOOPAMHALIMOHHOE YMCIIO aTOMOB. Jlenokanu-
3anusa cBsized. [loHsTHe 0 TMOpHUIM3aLUKU aTOMHBIX OpOu-
tanei. OnpeneneHue KpPaTHOCTU CBSI3U. DJIEKTPOOTpHUILA-
TEJIBHOCTh ATOMOB. MEXMOJEKYISIpHbIE B3aMMOJICHCTBHUS.
OCHOBHBIE TOJIOKEHUS METO/1a BAJICHTHBIX CBSI3€H U METO-
Ja MOJIEKYJApHBIX opbOutaneil. OmnpeneneHue KpaTHOCTH
CBSI3U.

8. CTpOCHI/Ie H CBOMCTBA KOOpANHAIIUOHHBIX coeTUHEeHH I

Knaccugukanus, HOMEHKIATypa, CTPYKTypa, AHCCOLUa- ) ) )
1us. [loHsATHe 0 LIeHTpaIbHOM aToOMe, JIMraH/AaX, BHELIHEH
U BHYTPEHHEHW KOOpIMHAIMOHHBIX cepax, 3apsae KoM-
IIeKCHbIX yacTul. OOpa3oBaHue KoOMILIEKCOB. CriocoObl
MOJYYECHUS! W Pa3pylICHHUs] KOMIUIEKCHBIX COEIMHEHHI.
HpHpOIla XUMHUYECKON CBSI3M B KOMINJIEKCHBIX COCIUHCHU-
AX. BTOpI/I‘-IHaﬂ Jucconuanuss KOMIIJICEKCOB. Koncranra ne-
CTOMKOCTH.

9. HpeBpame}me XUMHNYECCKHUX IJIEMECHTOB

SIBneHue paaoaKTUBHOCTH, SIICPHBIA pacIaj, paguoaK- 2 ) 2
TUBHBIE psAbl, saepHble peakuuu. CHHTE3 3JIEMEHTOB.
SnepHble peakuuy B IPUPOJIE U MPOMBIIUIEHHOCTH. 3allly-
Ta OT PaIMOAKTUBHOT'O M3JIyYEHUSI.
Utoro 34 17 34 72
Kypcl Cemectp 2
Bunel yueGHOI Harpy3ku u
UX TPYAOEMKOCTb, 4ac.
0 z
Ne HaumenoBanue paszaena = 2
/1 (KpaTkoe colepIKaHue) 8 ) ®
= Zx|5 |85
s E=|la =legs 8
= 2 5|9 H|Ig T §
2 s X |1¢ Z|=2 A
5 & T|s S35 'S
= E &R S0 & 9
10. XuMHsA S-3JIEMEHTOB MEPUOTHIECKOIi CHCTEMbI JIEMEHTOB H UX COeTMHEHM I
4 - 4 6

OO0mmas XxapakTepUCTHKa, dJICKTPOHHOE CTPOCHUE, BAICHT-
HOCTHU, CTENICHU OKHCIIEHUS, HAXOXKJIEHUE B MPUPOJE, TO-
aydyenue. OTHOIIEHHE S$-3JIEMEHTOB K MPOCTHIM M CJIOXK-
HBIM coeMHEHUsM. OKCUIBI U THIPOKCH]IBI S-3JIEMEHTOB.
OcoOeHHOCTH TUTHS, OCPUIUTHS U MarHHSL.

Baxueitine npencraBurenu snemeHtoB [A u IIA
rpymi. Kapbonar u ruapokapOoHar Hatpus. PactBopumoe
cTekn0. OU3NKO-XUMUYECKHE OCHOBBI TIOMYUYEHUS, THApa-
Talluu U TBepleHus. VI3BeCTHSIKU, Meprenu, TUIC, aHTHUJI-
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puT. OCHOBBI XUMHH BO3QYUIHBIX BSXKYIIUX BEIICCTB, HEC-
ramcHad 1 ramcHast U3BCCTb, T'MIICOBBIC BSIXKYIIUC BCIICCT-
Ba. DuzuKo-xuMHYecKas Impupoga IMIMpoHeCCOB CXBATbIBA-
HUA U TUApAaTallMi BO3AYLIHBIX BSKYIIUX. KecTkocTh BO-
JBbI. MGTOI[BI YMAT4YCHUA BOOBI. PaI[I/IoaKTI/IBHBIe N30TOIIbI S

—3JIEMEHTOB.
11. Xumus p-3aementoB |11-1V rpynn nepuoanyeckoil cucremMbl 3J1eMEHTOB M HX CO-
eqMHeHn
DNEKTPOHHOE CTPOECHUE, BAJEHTHOCTH, CTEIIEHU OKHUC- 4 ) 4 6

JIeHUs, HAXOXJE€HUe B Ipupoje, noiaydyeHue. OTHOLICHHUE
p-anemenToB IIIA-IVA rpynn K IpocThIM U CIIOKHBIM CO-
€/IMHEHUSIM.

Baxneitimue npencrasutenu p-aieMmeHtoB [IA-IVA
rpyni. OKcuJ U TuApokcu] anroMuHusa. KommiekcHas ne-
pepabotka HedenrHa. ANOMHHATHI U THIPOATIOMHUHATHL.
[Tpumenenue Al u ero criiaBoB B CTPOUTENILCTBE.

OxcuJ KpeMHus, €ro noJuMop@Hble MOAM(PUKALUY,
XuMHyeckue cBoiicTBa. KpemHueBble KucioTsl. CHIIMKATHI.
Munepanel nopTiaHaueMeHTHOro kiauHkepa. Cocras Le-
MEHTHOro kamHs. CTeksio U creknomarepuaibl. CUTaIIIbL.
Kepamuka. Orueynopsl.

12. Xumus p-aaementoB V- VII rpynn nepuoauyeckoii cucreMbl 3J1eMEHTOB U UX CO-
eAUHEeHH I

Pacnipoctpanennocts B mpupone. I[lomyuyenne wu 6 ) 12 15

u3nudeckue cBoiictBa. CTpoeHHe aToMa, CTENEeHH OKHUC-
JeHHus W BaJeHTHOCTH. OTHOIIEHHE K MPOCTBIM U CIIOXK-
HBIM BEILIECTBAM.

Oxcupl a30Ta, MoJIydeHue u cBoiictea. OcobeHHOCTH
pasyioXkeHust HUTpaToB (ocdaros, coneit aMmmonus. I'nj-
poxcunbl a3ota u Gpocdopa. Mcnonp3zoBanrue coeTMHEHUI
VA rpynnsl B CTpOUTENBCTBE.

Baxueiimume coequHeHus kuciaopoaa (Boja, MEPOKCHT
Bojopozaa). CepoBogopoa. OKCHIIBI U TUAPOKCUABI CEPHI.
Cynb(haTsl, TpUMEHEHHE B MPOMBIIIJICHHOCTH CTPOUTEIb-
HBIX MaTepuanoB. Peakuun oOHapyXeHHs HOHOB: S? S05%
, SO.*

Kucnoponnbsie coeqMHEHUsI TaJOr€HOB, OKCUABI M THJ-
pokcuapl. OCOOGHHOCTH B3auMOCHCTBUS (TOpa C TPO-
CTBIMH M CIIO)KHBIMH BellecTBaMH. HekoTopble TexHHue-
CKHe npoayKTsl. MuHepanm3saropsl. [lnaBukoBas kucuora.

13. Xumus d-anementoB |B-111B rpynn nepuoanieckoii cucreMbl 3J1eMeHTOB H HX CO-
eMHEeHN I

OnexktpoHHoe cTpoeHue. [IpuumHbl 00pazoBaHHs CO- 6 ) 4 7
enuaenuit co C.0.=+3. Haxoxaenue B npupoje. duznko-
MEXaHUUYECKUE M XUMHUYECKHE CIOCOOBI MOJYYCHUS TPO-
CThIX BemiecTB. OTHOIIEHUE K IIPOCTHIM U CIIOKHBIM Bellle-
cTBaM. Porns koMIuiekcooOpazoBanus B mepeBojae Cu, Ag u
AU B pactBop. OKCUABI B THAPOKCUIBI. MallaxuT U Jiazy-
put. Ilpumenenue.
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[Ipuunna oTnawums cBoiictB diementoB [IB u 1B
IPYII OT CBOWCTB OCTaNbHBIX O-31eMeHTOB. BakHelime
MuHepaiibl. Peakozemenbubie s5ieMeHThl. [lonydenne. Ot-
HOIIIEHHE K MPOCTHIM U CJOXKHBIM BemlecTBaM. CBoiicTBa
BaxxHeHmmx coenuHennii. OcoOEHHOCTM CBOWCTB SC.
[Tpumenenue. Mepsl 6e30macHoCcTH 1pHu padote ¢ Hg u ee
COEIMHEHHUAMU.

14. Xumus d-3aementoB VIB-VIIB rpynn nepuoanyeckoii cucTeMbl 3JIEMEHTOB M HX
coeIuHeHu

OnekrponHoe crpoenue. Haxoxnenue B npupose. Ilo-
nydenue. OTHOIIEHUE K MPOCTHIM M CJIIOKHBIM BEIIIECTBAaM.
CaoticTtBa okcunoB U ruapokcuaoB Cr, Mo, W. Oxkcuabl
mapranna. [Ipumenenue. AOpasuBbl U PEXYIIUE UHCTPY-
MeHTBI Ha ocHOBe kapoumo WC, MoC. Huxpom. Hepxa-
Berorias cranb. Kepmersl, conepkamue, Cr, Mo, W.

15. Xumus d-anementon 1\VB-VB, VIIIB rpynn nepuonnyeckoii cucreMbl 3JIEMEHTOB H
HX COeIMHEeHUN

OnexktponHoe ctpoenue. Haxoxnenue B nmpuposae. Ilo- 6
nydyenue. OTHOIICHHE K MPOCTHIM U CJIOKHBIM BEIIECTBAM.
CaoiicTBa BaXHEHIIMX cOeAUHEHUN. MeTamiokepaMuka.
TuTtaH — KaKk KOHCTPYKIMOHHBIA MeTail. duonutsl. [{up-
KOHOBBIE M IIUPKOHUEBBIC orHeymnopkl. [lonyuenue, cBO-
crBa u npumMenenne kapougoB NbC u TaC. KapOonuisr u
rugpokcuapl Fe, Co, Ni. KadecTBeHHbIE peakiuu Ha CO-
eIUHEHUS Kee3a Fe+2, Fe™® [IpumeneHue

16. Xumus f-anementon nepnozmqeucoi?l CHCTEMbI 3JIEMEHTOB M UX COeTUHEHMH

OnexktponHoe ctpoenue. Haxoxnenune B mpuposae. Ilo-
nydeHue. OTHOILIEHHE K MPOCTBIM M CIOKHBIM BEIIECTBaM.
CBoiicTBa BAXHEUIIINX COCIUHEHUIA.

| Wroro [ 34 [ - [ 3] 54




4.2. Conep:kanue NPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI
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K-Bo
Ne HanmeHnoBanue . K-Bo
Tema npakTU4ecKuX 3aHATUN 4acoB
n/m | pasaena IUCIHUILTHHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanus, cBoii- | HoMeHkaTypa U CBOMCTBa OCHOBHBIX KJIACCOB
1. | cTBa KJIAaccOB Heopra- | HEOpraHWYECKUX coeauHeHuit [5] crtp. 28-37, 2 2
HU4Yeckux coeaunenuit | [3] crp. 4-15
OcHoBHbIE 3aKOHBI XU- | CTEXHMOMETPUUECKUE PACUEThl B XUMHUUYECKHUX
2. . 2 2
MUHU cucremax [5] crp.8-28; [3] 16-32
CKopocTh XMMHUECKOHN peakuuu. XUMHUECKOe 5 5
3 O6umue 3akoHOMepHO- | paBHOBecue [5] ctp. 79-94; [3] ctp. 66-79
CTH OCYILECTBICHUS | DHEPreTUKa XUMHUYECKUX peakuui. XUMHKO-
XUMHUYECKUX IIPOLIECCOB | TEPMOJMHAMHYCCKHE pacyeTsl [5] cTp. 66-79; 2 2
[3] cTp. 61-65
CrocoObl  BBIpaXEHHUS COJAEPKAHUS PACTBO-
Teopernueckie octopy | PEIHOTO  BELIECTBA B PacTBOPE. PactBopu- 2 2
4. p . MocTb. [5] ctp. 95-109; [3] ctp. 47-60
OTMCaHUs CBOMCTB pac-
TBOPOB Wonnble paBHOBECHS B pacTBOpax 3JEKTPOJIU-
' TOB M HEAIEKTPOJUTOB. ['maponus coneit. [5] 3 2
crp. 111-138; [3] 80-94.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
OkuCIUTENBHO-
CocraBiieHHEe HWOHHO-JIEKTPOHHBIX YypaBHE-
5 | BOCCTaHOBUTEJbHBIE N 2 2
CBOJCTBA BEIIECTE HUi. OCHOBBI 3neKkTpoxumuu. [5] crp. 139-
173; [3] cTp. 101-119.
OmnpeneneHne BaJEHTHOCTH M CTENIEHU OKHC-
J€HUS 10 DJEKTPOHHBIM U  3JIEKTPOHHO-
rpaguueckuM ¢dopmynam atomoB. Omnpenene-
CrpoeHne aroma u Bu- pag popmy el
6. . HUE TWNa TUOpuUIu3alUuu, KOH(Uryparuu u 2 2
JTbI XUMUYECKON CBSI3U o
reoMeTpuueckoil Gpopmel Monekyn. [lapamer-
pBI XUMHYeCcKOM cBsi3h. [5] ctp. 37-65; [3] cTp.
33-46.
NTOI'O: 17 17
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4.3. Coaep:xanue JJaGOpPaTOPHBIX 3aHATHI

K-Bo
Ne HaumenoBanue K-Bo
Tema nabopatopHoro 3aHsaTus 4acoB
n/m | paszgena AUCHUILIMHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanus, cBoii- | Texuuka Ge30macHOCTH U IpaBHiia pabOThl B
1 | crBa kiaccoB Heopra- | abopatopuu. HomeHknaTypa u CBOHCTBa Oc- 4 4
HUYECKUX COCJIMHEHUN | HOBHBIX KJIACCOB HEOPTaHUYECKHX COCTUHEHUI
OcCHOBHBIE 3aKOHBI XH-
2 . CrexroMeTpruiecKue 3aKOHbl XUMUHU 4 4
BrusiHue KOHIEHTpalliu KOMIIOHCHTOB U TEM-
3. | OOmue 3aKOHOMEpHO- | MepaTypbl Ha CKOpOCTh peakuuid. CMmerieHue 4 4
CTH OCYIIIECTBIICHUS | XMMUUYECKOTO PAaBHOBECHSI.
4 | XMIMHUECKHX MPOLIECCOB Omnpenenenue TEIIOBBIX 3()()EKTOB XUMHUUE- 4 4
CKHX ITPOIIECCOB
5 [IpuroTtoBneHue pacTBOPOB 3aJaHHON KOHIICH- 9 9
TpAIWH.
TeopeTnueckre OCHOBBI T
5 OTMCAHHS CBOUCTB pac- | (IOHHBIC PaBHOBECHS B PaCTBOPAX dJIEKTPOIH- 4 4
TBOPOB. TOB.
7 IMaaponus conei. 4 4
OkuCIUTENBHO- N
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
8 | BoCCTaHOBUTEIBHEIE . 4 4
o 3JIEMEHTOB U UX COEAMHEHUH.
CBOMCTBA BEILIECTB
[Ipoueccsl, mnpoTekaro-
9. | muMe B PIEKTPOXUMHUYE- | DIEKTPOXUMUYECKUE TPOIIECCHI 4 4
CKHX CHCTEeMax
UTOTI'O: 34 34
K-Bo
No Hanmenosanue K-Bo
Tema nabopaTtopHOro 3aHATHS 4acoB
n/m | pazaena JuCIUTUTAHBI 4acoB
CPC
Cemectp Ne 2
Xumus S-3JIEMEHTOB
1 nepuoandeckoi cucre- | TexHuka 0€30MacHOCTH W TpaBHiia pabOTH B 4 4
MBI JIEMEHTOB U UX CO- | 1abopartopuu. CBONCTBA S-3JIEMEHTOB
CIMHECHUM.
Xumus P-271€MEHTOB
[11-1V rpynn nepuonu-
2 | 4geckoit cuctembl oie- | CoiicTBa pP-amemeHToB -1V A rpymm 6 6
MEHTOB U UX COEIUHe-
HHUI.
3 Xumus P-snemenToB V- | CpoiicTBa pP-3nemMeHToB VA CPYIIIBI 4 4
VIl rpynn nepuoauue-
CKOM CHCTEMBI 3JIEMEH-
4 | TOB ¥ UX COCUHEHUN. CsoiicTBa p-aneMeHToB VI rpynmst 4 4




15

CgoiictBa p-anemenToB VII rpymib 4 4

Xumust d-s;memenToB |-
1B rpynn nepuoanye-
CKOM CHCTEMBI DJIEMECH-
TOB M UX COE€IMHEHUH.

CsoiictBa d-anementos I-111B rpymm. 4 4

Xumuss  d-37€MeHTOB
VI-VIIB rpynn nepuo-
JTUYECKON cucremsl | Coiicta d-anementoB VI - VIIB rpymm. 4 4
JJIEMEHTOB U UX COCIH-
HEHUH.

Xumus ~ d-31eMeHTOB
IV, V u VIIIB rpynn
nepuoandeckoit cucre- | CoiictBa d-3nemento VIIIB rpymmbl. 4 4
MBI 3JIEMEHTOB U UX CO-
eJIMHEHU.

HNTOI'O: 34 34

4.4. ConepxaHue KypcoBOro npoexkta/padorsl
KypcoBblie paboTbl ¥ IPOEKTHI HE MPEyCMOTPEHBDI.
4.5. Conep:xanue pacueTHO-rpauueckoro 3agaHus,
HHIUBHYAJbHBIX JTOMALIHUX 3aJaHUI

PacquHo-rpa(queCKHe 3alaHus, THANBUAYAJIbHBIC JOMAIIHUEC 3aJaHNd HE IPCAYCMOTPCHBEIL.
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S. OHEHOYHBIE MATEPHAJIBI VIS NTPOBEJAEHUSA TEKYHIEI'O
KOHTPOJISI, MIPOMEXXYTOUYHOM ATTECTALIMA

5.1. Peaqu3zanus KOMIeTeH I

1 Komnerenuusa OIIK-1 Cnocoben u3ydarb, aHaIU3UPOBATh, UCIIOJIB30BATh MEXaHU3MbI XU~
MUYECKHX PEAKIIMH, TPOUCXOIAIINX B TEXHOJIOTHYECKUX MPOIECCaX M OKPYKAIOIIEM MUPE, OCHOBBI-
BasICh HAa 3HAHUSIX O CTPOCHUU BEIIECTBA, MPUPOAEC XUMUUECKOU CBSI3U M CBOMCTBAX PAa3IMYHbBIX Kjac-

COB XUMHYECCKHX JJICMCHTOB, COCﬂHHCHHﬁ, BECIIECCTB U MaTCpUajioB.
(k00 u hopmynuposka Komnemenyu)

HaumenoBanue nHANKATOpPA JOCTHXKCHUS
Hcnonb3yembie cpeacTBa OIICHUBAHUS
KOMITETCHIIHT

OIIK-1.1. O6nagaeT npeacTaBIeHUIMH 00 DK3aMeH, pelieHre 3a7a4 Ha MPAKTUYECKUX 3aHITUSAX
OCHOBaX TEOPHH CTPOCHUS BEIIECTBA, ME-
TOJaX ONMHCAHUA XUMUYECKOH CBI3H U
CBOMCTBAX Pa3IMYHBIX KIACCOB XUMUYE-
CKHX DJIEMCHTOB, BEILIECTB M MaTEpUAJIOB

OIIK-1.2. OcymiecTBisieT aHAIN3 XUMHUYe-

CKUX PEaKIIUH, MPOUCXOAAIINX B TEXHOIO- | 3ammra 1abopaTopHbIX paldoT, pemeHue 3agad Ha
THYECKUX MPOIECCaX M OKPYKAIOUIeH cpe- | IPAKTUYECKUX 3aHATHIX

1€, U OTIpEAEIIAeT MEXaHU3MBbI UX ITPOTEKa-

HUS

OIIK-1.3. OcymiecTBasieT pacueTbl OCHOB-
HBIX TTApaMEeTPOB XMMHUYECKOH CBSI3U B Be- 3aueT, penieHne 3a1a4 Ha MPAKTHYSCKUX 3aHATHUSIX
IecTBax, KHHETUYCCKUX U TepMOI[I/IHaMI/I-
YECKUX XapaKTEPUCTHUK

5.2. TunoBble KOHTPOJIbLHBIC 3a1aHNUS VIS IPOMEKYTOYHON aTTECTAUH

5.2.1. Ilepe4yeHb KOHTPOJIBLHBIX BONPOCOB (THUIOBBIX 3a1aHU) I IK3aMeHa

HanmenoBanue Copep:xaHne BOIPOCOB (TUMTOBBIX 3aJaHUI)
paszfena AMCUUILIMHBI

1. TIpocToe u CI0X)HOE BEMIECTBO, XUMUYECKHI DJIEMEHT.

1. Knaccuduxarus, 2. BaxxHeiimye HEOpraHn4eCcKue COSMHEHMsI, HOMEHKJIATypa.

CBOWCTBA XUMHUYECKUX | 3 MeTtasuibl, OJMy4eHne, CBOUCTBA, TPUMEHEHHE B TEXHHKE.

d1eMeHTOB. Ilepno- 4. HemeTtasel, morydeHue, CBOMCTBA, IPUMEHEHNE B TEXHUKE.

AHYHOCTE CBOMCTB 5. XuMuuecKue CBOMCTBA TOJIYYCHHUEC OKCHUIOB.

9JICMCHTOB. o
6. XMUYECKHE CBOMCTBA U TOJIYUYCHUEC THAPOKCHUIOB.

7. XMMHA4Y€CKHE CBOMCTBA U MOJYYEHUE KUCIIOT.

8. XMMHYEeCKHe CBOMCTBA U MOJTyUYEHUE COJICH.

9. CBs13b MEX Yy KJIaCCaMH HEOPraHUYECKUX COCTUHECHUM.

10. I1lepnoIMYHOCTH CBOMCTB AJIEMEHTOB.

2 OCHOBHBIE 3aKOHBI 11. OcHoBHEIe TOHATHA. Macca, KOJJMYECTBO BEIIECTBA, a0CONIOTHAS H OTHO-
XUMHUU. CUTCJIbHAA aTOMHAA U MOHﬂpHaSI MacCChbl, aTOMHasd €AuHHUIa MacC, MOJIb.

12. Pacuer MaccoBOro cocraBa BCIICCTB.

13. I'a30BBIE 3aKOHBI (3aKOH KPATHBIX U 00BEMHBIX OTHOILIICHUH, 3aKOH ABO-




17

rajpo, 3aKOH MapIuaIbHbIX JaBJICHUN).

14. T'a3oBbIe 3akoHHI (3akoH boins-Mapuorra, ['eii-Jlroccaka, 00beqHECH-
HBII 3aKOH, ypaBHeHHE MenaeneeBa-Kianeiipona).

15. Crexuomerpuueckue 3aKOHbI (3aKOH ITOCTOSIHCTBA COCTaBa U 3aKOH CO-
XpaHEHHsI Macchl).

16. DxBHBaJIEHT, MOJISIpHASI Macca SKBUBAJICHTA, YKBUBAJICHTHBINA 00BEeM, 3a-
KOH SKBUBAJICHTOB. PacyeT MOJISIPHBIX MacC YKBHBAJICHTOB.

3. O6mue 3akoHOMED-
HOCTH OCYIIECTBIICHHSI
XUMHUYCCKUX MMPOLICC-
COB

17. Onpenenenue U OCHOBHbBIC MOHSATUS TEPMOJIUHAMUKU, XUMUYECKas TEP-
MOJMHAMHUKA (TEPMOJMHAMUYECKas CHcTeMa, (Da3a, KOMIIOHCHT, SHEPTHS).

18. Knaccudukanus u CBOHCTBAa TEPMOJIMHAMHUYECKUX CUCTEM.

19. Tepmoxumus. TepMOXHUMHUYECKOE YpaBHEHHUE, IK30- U DHIOTEPMUICCKHE
npoiiecchl. 3aK0HBI TepMOoXUMHH (3aKkoH JlaByaswe-Jlamiacca, 3axkon ['ecca).

20. Xapakrepuctuueckue GyHKIIUU COCTOSIHUS TEPMOTUHAMUYECKUX CUCTEM,
CBSI3b UX C MapaMeTpaMu CUCTEM U JIPYT C IPYTrOM.

21. Buyrpennsis sHeprus. [lepBblil 3aK0H TEPMOJAMHAMUKH.

22. BHTaJ'IBHI/IH, HU3MCHCHUC DHTAJIbIINK, CTAHAAPTHAA SHTAJIBIIUA 06pa30Ba—
HUs.

23. DHTpOIHSI, ONPEAETICHHUS SHTPOITUH (BEpOSITHOCTHOE, SHEPTeTHYECKOE,
TEXHUYECKOE U T.J.). DHTPOIHS MpoIiecca, CTaHaapTHas SHTpomus. BTopoii
3aKOH TEPMOJUHAMUKH.

24. Dueprus ['m66ca. Crannapraas sueprust | u66ca odpasosanus. M3mene-
Hue sHepruu ['m60ca.

25. Kputepuu HanpaBieHHs] TEPMOJIUHAMUYECKHUX IIPOLIECCOB, Mepa HeoOpa-
tuMocTH nporieccoB (AS®). KpuTepuu MpHHIMIMATEHON BO3MOKHOCTH U He-
BO3MOKHOCTH XMMUYECKHX nporneccos (AG).

26. IIpenqmer xuMudeckoi KHHETUKU. CKOPOCTh XUMUUECKOH peakiuu. Dak-
TOPBI, BIUSIOIINAE HA CKOPOCTh XUMHUYECKHUX PEAKIIUM.

27. BnusiHMe KOHIEHTPAIlMU Ha CKOPOCTh PEAKINH, 3aKOH JIEHCTBYIOIINX
Macc 1 CKopocTH peakunu. Kunetnueckue ypasHeHus. [lopsinok u mone-
KYJISIPHOCTb PEAKLIHA.

28. Bnustaue Temriepatypsl Ha CKOpOCTh peaknwid. [Ipasmino Bant-I'odda,
ypaBHeHHE AppeHnyca. DHEprHsi U SHTPOIUS AKTUBALIMH.

29. TloHsATHE aKTUBUPOBAHHOTO KOMILIEKCA. DHEpreTHIecKue mpoduu pe-
AKIMH.

30. Biustaue KaTaJIM3aTOpPOB U I/IHPI/I6I/ITOpOB Ha CKOPOCTH pCAKIINH.

31. Xumudeckoe paBHOBecHe. TepMOIMHAMUYECKHIA U KHHETUIECKUN TIPH-
3HAKU XUMUYECKOro paBHoBecHs. KOHCTaHTa XMMUYECKOTO paBHOBECHS (3a-
KOH JICWCTBYIOIIMX Macc JIJIsl XUMUYECKOTO0 PAaBHOBECHS]).

32. BenmnunHa KOHCTaHTHI XUMHUYECKOTO PABHOBECHSI B 3aBUCMOCTH OT €€
pasmMepHOCTH U cioco0a u3mepenust KoHenrpauuu. Cessb K. ¢ K, u K.

33. [Ipunuun Jle-Illarense. dakTopsl, BIUAIONINE HA CMEIIEHHE XUMHUECKO-
ro paBHoBecus. CBs3b sHeprun ' m60ca ¢ KOHCTAaHTOW XMMHYECKOTIO PaBHO-
BECH.

4. Teopernueckue oc-
HOBBI OITMCAaHUA
CBOWCTB pacTBOPOB.

34. PactBopsl. KonmuratuBHbie CBOMCTBa pacTBOPOB. J[MCIIEpCHOCTH M THC-
nepcHble cuctembl. Kiaccudukanys KOIOUIHBIX CHCTEM.

35. CiocoObI BeIpa)KeHHST KOHIIEHTPAI[Ui paCTBOPOB.

36. 3akon ['enpwu, 3akonsl Paymnst u Bant-T'odda.

37. Teopwust 31eKTpOIUTHYECKON nuccoruanus. CuibHbIe U cradble AIeKTPo-
auTsl. KOHCTAaHTa U CTENEHb AMCCOLUALNH.

38. CBs13b MKy H30TOHUYECKHM KOA(PPHUIIMEHTOM H CTETIEHBIO AUCCOLNA-
1uu. 3aKoH pazdasieHuss OcTBagbia.
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39. IIpaBuno bepromie-MuxaineHko. Y CIOBHs MPOTEKAHKUS HOHHO-
OOMEHHBIX PEAKIMH.

40. MonHOE MpOU3BEACHUE BOJIBI, BOJOPOIHBIN M THIPOKCUIBHBIN ITOKa3aTe-
JIH.

41. ITpousBeieHuE paCTBOPUMOCTH.

42. I'maponus coneil. Tunel rugposusa.

43, KoHCTaHTa ¥ CTENEeHb THAPOJIN3A.

44. Pacuet pH kucnot, ocHOBaHUH, COJIEH.

45. Tporiieccryl, COMYTCTBYIOIINUE TUAPOITU3Y.

5. OxuCIUTEIIHHO-
BOCCTAHOBUTCIILHBIC
CBOICTBA BEIECTB.
IIpoueccsl, mpore-
KarolIue B DICKTPOXH-
MHYCCKUX CHCTEMaX.

46. XapakTepHble 0COOCHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PeaK-
LIUHA, OKUCIUTENN U BoccTanoButenu. Tumnsl OBP.

47. CTeneHb OKUCIECHUS U BAJIEHTHOCTDH DJIEMEHTOB.

48. Metoap! ypaBauBanus OBP (MeTos 35eKTpoHHOTO OajtaHca ¥ HOHHO-
3JICKTPOHHBIN).

49, CrangapTHBIN 2JIEKTPOHBINA MOTEHIUAN. Psix HanpsHKeHWH METalIoB.

50. OkHCcaUTENBHO-BOCCTAHOBUTENBHBIN MOTEHIIMA. Y paBHeHue HepHera.
Hanpasnenue OBP.

51 Bnusiaue cpenbl Ha OBP. CBs3b sHeprun ['m66ca co craHAapTHBIM JJICK-
TPOJIHBIM MTOTCHITUATIOM.

52. OmnpenencHue U KIacCUPUKAIUS NIEKTPOXUMUICCKUX SBIICHUH. [ aib-
BaHMYCCKHUE JICMEHTBI: KJIacCU(UKAIUS, AJICKTPOIHBIC TPOIECCHI, CXEMBI.

53. Omnpexenenue 3.7.c. TATBBAHUYECKOTO 3JICMEHTA.

54. Dnement Jlanuans- SAkoowu.

55. YerpolcTBO U MPUHIMIT pabOThl CBUHIIOBOT'O KMCIOTHOTO U JKEJI€30-
HUKEJIEBOI'O IIEJIOYHOIO aKKYMYJITOPOB.

56. Cxema IWHK-MapraHIeBoi Oarapen.

57. YcTpoiicTBO M NPUHIMI pabOThl JUTUH-MOHHOTO aKKYMYJISTOpA.

58. 3J'IeKTpOJ'II/I32 ONPCACIICHUC, KATOAHBIC 1 AHOJHBIC ITPOLICCCHI.

59. DyIeKTPOoIIN3 PaCIUIABOB C AKTUBHBIMH W UHEPTHBIMH aHOJIAMHU.

60. 3J'IeKTpOJ'II/I3 pacTBOPOB € AKTUBHBIMU U UHCPTHBIMU dHOJaMU.

61. 3akonsr Papanes. usndeckuii cMbIcT TocTosiHHONW Dapanes. [Ipumene-
HUE AJIEKTPOJIN3a.

62. Kopposust metaioB. Xumudeckas (ra3oBasi) U 2JIEKTPOXUMUYECKAs KOP-
pPO3HS METAJLIOB.

63. CTpyKTypa METAJUIOB U €€ BIMSHUE Ha KOPPO3ZHOHHBIE MPOLIECCHI.

64. BausiHie BHYTPEHHUX U BHEIIHUX (PaKTOPOB Ha CKOPOCTh XMMUYECKOM
Koppo3uu. TepMoarHaMuKa KOPPO3UOHHBIX Pa3pyIIEHUN.

65. Ipornecchl, pONCXOIAIINE TPH DIEKTPOXUMHUECKOW KOPPO3HH.

66. MeToab! 3aUTHI OT KOppOo3uH. NHTHOUTOPHI KOPPO3UH: KiIacCUPUKALINS,
COCTaB, MPUHIHUIT TCUCTBUA.

67. HpOTCKTOpHaH 3almuTa METaJ1JIOB. 3aH_II/ITa METAJIJIOB C IIOMOIIIBIO KaTO/-
HBIX 1 aHOJHBIX HOKpBITHfI.

6. Ctpoenue atoma u
BUJBI XUMHUYECKON
CBSI3H.

68. [InanerapHas Monenb ctpoeHus aroma. CTpoeHre aToMa (SApo, IJIeK-
TPOH, IPOTOH, HEHTPOH, HYKJIOHBI).

69. M3oronsl, n30TOHKI, H300apbl. CTpoeHHE sIep.

70. IIpoTuBOpeuns TTaHeTapHO# Moaenu cTpoeHus atoMa. [loctynater bopa.
Teopus ctpoenust aroma bopa-3ommepdensa.

71. KBanroBag mexannka. OCHOBHBIE TTOJIOKEHUA KBAHTOBOIM MEXAHUKHU
KBAaHTOBAHWE DHEPTUHU, KOPIYCKYISIPHO-BOJIHOBOW XapaKTEP JBHXKCHHS MHUK-
pOYACTHII, BEPOITHOCTHBIN METOJ] OMUCAHUSI MUKPOOOBEKTOB.

72. Ypauenue [lIpeaunrepa.

73. KBanToBbIe yncia (IJiaBHOE, OpOUTAIbHOE, MATHUTHOE, CITMHOBOE): OI1-
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pEACICHNA, O603H3‘I€HI/I$I, 3HaA4YCHHA.

74. Ilpunnun Iaynu. ITpasmwio Xynna. [lpasuno Kneukosckoro.

75. PacnpezienicHre 3JIEKTPOHOB 10 KBAHTOBBIM stuciikam. S-, p- , d-u f-
AJIEMEHTBI. DJIEKTPOHHBIE MPOBAJIBI.

76. CBs13b 2JIEKTPOHHOTO CTPOEHHUS aTOMOB C MOJIOKeHHEeM uX B [lepruoguye-
CKOU cHUCTEME.

77. Ilepunonnueckuii 3akoH JI.M1.MenneneeBa u ero rpaduyeckoe BhIpake-
Hue. CTpyKTypa NepuoAMueCcKo CUCTEMbI: IEPUO/IbI, TPYIIIbL.

78. I3MeHeHNE CBOMCTB XUMHUUECKUX DJIEMEHTOB B 3aBUCUMOCTHU OT I10JI0-
JKEHUs B IEPUOJUYECKON CUCTEME.

79. OnpeneneHue u MPUPOAA XUMUIECKON CBSI3H. THUITBI XHMHUECKOH CBSI3U B
3aBUCUMOCTH OT pacupeieseHus 3J€KTPOHHON IIJIOTHOCTH.

80. [TapameTpbl XUMUYIECKOM CBSI3U: SHEPTHSI CBSI3U, JUTMHA CBSI3U, BAJICHT-
HBIN YIOJI, KPaTHOCTh CBSA3U.

81. KoBasieHTHas CBSI3b: OMpE/EIICHNEe, MEXaHU3MBI 00pa3oBaHus. Busr cBsi-
3 B 3aBHCHMOCTH OT B3aMMHOTO MEPEKPBIBAHMS JIEKTPOHHBIX 00J1aKoB. JIo-
KaJIM30BaHHEIE U JEJIOKAJIN30BaHHEIE T-CBSI3U.

82. Onpenenenue Gopmbl MoJIeKyI 110 Metoay [ miecnu.

83. Onucanue XMMUYIECKOW CBSI3H 10 METOy BaJieHTHBIX cBsizeil (BC). ['u6-
punuzanus. Tunel rubpunnzanuu. Konurypamus u reomerpuueckas popma
YJACTHIL.

84. Binusnue HGCBH3BIBaIOHleﬁ SHGKTpOHHOﬁ Imapel HCHTPAJIbHOI'O aTOMa Ha
CTPOCHUC MOJICKYIJI.

85. MoHHas cBs3b: olpeeieHre, OCHOBHbIE cBoMCTBA. [lomspusanus u mo-
JAPU3YEMOCTh XUMHYECKON CBSI3H.

86. DeKTpOOTPULIATEIEHOCT. DHEprus HoHu3au. CpoCTBO K 3JEKTPOHY.
[l kane! anexTpoorpunarensHocrei no [onunry, PoxoBy, Onpuky.

87. JIumioTbHBI MOMEHT MOJICKYJIBI.

88. Meraiutnueckas CBI3b.

89. BomopoaHas CBSI3b.

90. MexxMomeKyIsipHOe B3aUMOEHCTBHE.

7. CTpoeHue u CBOUCT-
Ba KOOPAWMHAIIMOHHBIX
COEMHEHUI

91.Knaccuduxanus, HOMEHKIATypa, CTPYKTypa, JUCCOLUALNsS KOOpAUHAIM-
OHHBIX COEIMHEHUN.

92. IloHsiTHE O NEHTPAIBHOM aTOME, JUTaHAAaX, BHEIIHEN U BHYTPEHHEN KO-
OpJIMHAIIMOHHBIX cepax, 3apsae KOMIUIEKCHBIX dacTuil. O0pa3oBaHrue KOM-
MJIeKCOB. BropryHas nuccomnumanus KoOMIuiekcoB. KoHCTaHTa HECTOMKOCTH.

93. CnocoObl Moy4eHUs U pa3pyLIeHUs] KOMIUIEKCHBIX coeauHeHui. [Ipu-
pOJla XUMHUYECKOM CBSI3U B KOMIUIEKCHBIX COEINHEHUSX.

8. [IpeBparmienue xu-
MHUYECKUX JICMCHTOB

94. SIBneHue palnOaKTUBHOCTH, AJIEPHBIN pacmaj, paJuoaKTUBHbBIC PSIAbL,
SIEPHBIC PEAKITNH.

95. CuHres 351eMEHTOB. fepHble peakuuu B IPUPOJIE U IPOMBIIUICHHOCTH.
3amuTa OT paJuOAKTUBHOTO U3JIy4YEHUSI.

9. XuMus 2IIEMEHTOB U
WX COEIMHEHUN.

96. DnemenThI [A MOATpyNIbL: SIEKTPOHHOE CTPOCHHUE, BAJICHTHOCTH, CTEIEe-
HU OKUCIJICHUS, HaX0KJICHUE B TIPUPOJIe, CBOMCTBA, onyuyeHue. Kapbonar u
rupokapOOHAT HATpHUs, OJyUYeHUE, CBOMCTBA, MpuMeHeHue. PacTtBopumoe
CTEKIJIO, ITOJIyYEHUE, IPUMEHEHUE.

97. DnemenTsl [IA moarpymmel, HaXOXKAEHUE B IPUPO/IE, CBOMCTBA, MOJTy4e-
Hue. OKCUIbI U TUJIPOKCUIBI S-3JIEMEHTOB, NOJIyueHHe, cBoiicTBa. Kanbiui,
MoJTy4eHHe, CBocTBa. HerameHas u ramenasi H3BeCTh, MOJydeHUE, TpUMe-
Henue. [Ipupoansie coequHeHus Kanbiusg OKCHJT KaJIbIHUs, CIIOCOOBI MOITY-

YEHHUsI, CBOMCTBA, NpuMeHeHne. OKCu MarHus, nojJy4eHue, cBormcTra. Mar-
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HE3HAJIbHBIM IIEMEHT U MaTcpHralibl Ha €ro OCHOBC. I'nncoBrie BSDKYIIHE BC-
eCTBa, MoJIy4CHue, 3aTBCPACBAHNUC, IPUMCHCHUC. KecTkocTh BOABI U Me-
TOJBI €€ YCTPAHCHHS.

98. DnemenTsl IIIA moarpynsl: 3JeKTPOHHOE CTPOCHKE, BAJICHTHOCTH, CTE-
IIEHU OKMCIICHUS, HAXOKICHHE B IIPUPOJE, CBOMCTBA, osrydeHue. Ilpupon-
HBIE COEIMHEHUS AIIOMUHMSI KaK ChIpbE /7S IOJIYYEHHs] MUHEPAJIbHBIX BS-
KYIIUX U KEPaMUYECKMX MaTEpUaOB: KaOJIMHUT, MOHTMOPHWIJIOHUT, I1OJIE-
BbIC IIMAThl. AJTIOMUHHM, HAXO0XKJIEHUE B PUPOJIE, TIOJyYeHHE, CBOMCTBA.
Oxcupn ¥ rupoKCu] AIIOMUHUS, CBOMCTBA, NIOJIy4YEHUE, TPUMEHEHHE. AJTO-
MUHAThl U THIPOATIOMUHATBHI.

99. DnemenTsl [VA moarpynisl: 3JIeKTPOHHOE CTPOSHUE, BAJICHTHOCTH, CTE-
IIEHU OKUCJICHHUS], HAXOKICHUE B IIPUPOJIE, CBOMCTBA, OJy4eHUE. YTIIEPO/I,
HaXOXJIEHUE B IpUpoJie, cBorcTBa. KpemHuii, Haxox/1eHrue B Ipupo/ie, mo-
ny4yeHnue, cBoiictBa. Oxcun kpemuus (1V), HaxoxaeHue B IpUpoAe, moryye-
Hue, cBoiicTBa. KpeMHueBbie KUCIOTHL. CTEKIIO U CUTAILIbl. MuHepabl
HNOPTJIAHIUEMEHTHOIO KIIMHKEpa U UX TUpaTanusl.

100. Dnementst V-VII A tpynmn. Pacnpoctpanennocts B mpupoge. [lomyde-
Hue u (pusunyeckue cBoiictBa. CTpOCHHE aTOMa, CTECIICHH OKUCIICHHS M Ba-
JeHTHOCTU. OTHOIICHHE K MPOCTHIM U CJIOXHBIM BEILIECTBAM.

Oxcuipl a30Ta, ojydeHue 1 cBoiictBa. OCOOCHHOCTH Pa3I0KECHUS HUT-
patoB docdaros, coselr ammonust. [ mapokcuabt azora u gpochopa. Mcnosnb-
30BaHHE COCAMHEHUI VA TPYIIIBI B CTPOUTEIILCTBE.

Baxueitmume coequnenus kucioponaa (Boaa, mepokcua Boxoposa). Cepo-
Bogopoa. Okcuabl U ruapokcuasl cepbl. Cynbdarsl, TpUMEHEHHE B MPO-
MBIIIJICHHOCTH CTPOUTEIBHBIX MaTepUalioB. Peakinnu oOHApYKEHUS MOHOB:
S?, S05%, SO

KucnopoaHbie COeIMHEHUS TaJIOTCHOB, OKCUIBI U TUAPOKCHIBI. OcoOCH-
HOCTH B3aMMOJICUCTBUS (TOpa C MPOCTHIMU M CIIOKHBIMHU BeliecTBamu. He-
KOTOpBIC TEXHUYECKUE MPOIYKThl. MuHepanu3atopsl. [I1aBukoBas KucioTa

101. d-anementsr I-111 B rpymnm. DnekrporHoe crpoeHue. [IprurHbl 00pa3o-
Banus coeauHeHut co C.O.=+3. Haxoxnenue B mnpupoge. Duzuko-
MEXaHUYECKUEe U XMMHUYECKHE CIIOCOObI MOJy4YeHMs MPOCTHIX BemecTB. OT-
HOIIICHHWE K TIPOCTHIM H CIIOKHBIM BeliecTBaM. Poib KomIiekcooOpa3zoBaHus
B nepeBosie Cu, Ag u Au B pactBop. OKCHJIBI U THIPOKCUIBI. MajaxuT u Jja-
3yput. [Ipumenenue.

[Tpuunna otnuuus ceoicts anemeHToB 1B u 1B rpynm ot cBoiicTs oc-
TanbHbIX d-351eMeHTOB. BaxHeiine Munepasbl. Peko3eMenbHbIC 2IEMEHTHI.
[Tony4yenue. OTHOILIEHHE K TPOCTHIM U CIIOKHBIM BelecTBaM. CBOHCTBa
BaXHeHIIMX coennHeHnid. OcobeHHOCTH cBOiCTB SC. [Ipumenenune. Mepsr
Oe3omacHOCTH MpH padote ¢ HJ 1 ee coenMHEHUSIMU.

102. d-anementst VI-VII B rpynm. DnekrponHoe crpoenue. Haxoxnenue B
npupoze. [lonyuenue. OTHOLIEHHE K HPOCTHIM M CIOXXHBIM BEIECTBAM.
CaoticTBa okcuaoB U ruapokcuao Cr, Mo, W. Okcuaer Mapranma. [Ipume-
HeHHe. AOpasuBBl M PEXyIIHe MHCTPYMEHTH Ha OcHOBe kapoumoB WC,
MoC. Huxpom. Hepxaseromias cranb. Kepmersl, conepxkammue, Cr, Mo, W.

103. d-snmementst V-V u VI B rpynn. Dnextponnoe crpoenune. Haxoxe-
Hue B npupone. [lomydyenne. OTHOIIEHHE K MPOCTHIM U CIOXHBIM BEIECT-
BaMm. CBOIICTBa BaXXHEHIIUX COeNMHEHUU. MeTtamnokepamuka. TUTaH — Kak
KOHCTPYKUMOHHBIN MeTaul. OUOHUTHI. L[UpKOHOBBIE U IUPKOHUEBBIE Or'HE-
ymopsl. [Tomyuenue, cBoiictBa u npumeHenne kapoumgoB NbC u TaC. Kap-
6onwmibl U ruapokcusl Fe, Co, Ni. KayecTBeHHbIC peakiiy Ha COCTUHCHUS
kenesa Fe™?, Fe*® Mpumenenne
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104. f-anmementsl. DnekrponHoe crpoeHue. Haxoxaenue B mpupoge. Iomy-
yerre. OTHOIIIEHUE K MPOCTHIM U CIIOKHBIM BemiecTBaM. CBOMCTBA BayKHEH-
X COSTUHEHUN.

5.2.2.9Kk3aMeHallMOHHDbIE 324N

1. Hanumure B MOJEKYJISPHOM M MOHHOM BHUJE PEAKLUU CIEAYIOLUX MpeBpamieHuii. Oxuciu-
TEJIbHO-BOCCTAHOBUTCIILHBIC PCAKIINN ypaBHHﬁTe MCTOAOM 3JICKTPOHHOI'O Oanmanca. Hazosute moJaxy-
YCHHBIC COSAMHCHHSI U HAITUIIIUTE UX Tpadudeckue GopMyIbL.

Ca— C&(OH)z - Ca(H2P04)2 - Ca3(PO4)2.

Mg — Mg(NOs), — Mg(OH), — MgOHCI —> MgCl,.
Cu — Cu(NO3), — Cu(OH); — CuSQ,.

SiOz —> N&zSiOg—) H28i03 —> CaSi03 —> CaC|2.
Na - NaOH — NaHSO, — Na,SO, — BaSO4

Ca — Ca0 — Ca(OH), — CaCO3 — Ca(HCO5),
Ca(HCO3), » CaCO3 —» CaO — CaCl, —» CaCOg3
Fe —» FE(NOg)g —> FE(OH)g — Fe,0O3 — FeClj
A|203 —> KA|02 —> A|2(SO4)3 —> Na[AI(OH)4]

Zn — ZnSO4 — Zn(OH); — NaZn0,

Be — BeCl, —» Be(OH), — Nay[Be(OH),4]

CO; » Na,CO3 - NaHCO3 —» Na,CO3 —» NaCl
Al > A|203 —> NaAIOz —> A|2(SO4)3 —> AlOHSO4

Cu—"% X 5 Cu(OH); - CuO
Mn — MnCl; —» Mn(OH)2 - (MnOH)ZSO4—> Mn(N03)2

FeCl, - Fe(OH), —=282 3 X 5 Fe,0;

CrCl; > Cr(OH)3 d CI’OH(NOg)z - Cf(OH)zNOg — CrCl;

2. CocTaBbT€ B MOJEKYISIPHOM W MOHHO-MOJIEKYJISIPHOM BUJE PEAKIMU MOJYyYEHHUS BCEX BO3-
MOYKHBIX COJIEH UCXOJISI U3:

ruapokcuaa amromunus (111) u cepHOli KHUCTOTHI.

THUAPOKCH/IA IMHKA U CEPHUCTON KUCIIOTHI.

TUAPOKCH/IA KAIBIUS U OPTOKPEMHUEBON KUCIOTHI.

ruapokcuaa xenesa (1) u azotHoM

THUAPOKCH/IA KAIBIHS M YTOJIbHON KUCIIOTHI.

runpokcuaa 6apus (11I) u MmerakpeMHHEBOM KHCIOTHI.

3. Hanmummre ¢hopMyIbl OKCHIOB, COOTBETCTBYIOIIHNE YKa3aHHBIM THIPOKCHIAM:

Ca(OH),, HNO,, AI(OH)3, RbOH, H,SiO3, Pb(OH),, HCIO; KOH; Be(OH),, NaOH, H,MnOy,,
Sn(OH),, Ba(OH),, HNOs3, Zn(OH),. IToaTBepanuTe CBONCTBA OKCHIOB XUMHUECKUMH YPABHCHHUSIMHU.

4. 3aKkOHUYNTE YPABHEHUS PEAKIIUN:

BaOHCI + NaHS =; Mn,0; + Na,O =; BeO + Ca(OH), =. CaO + SO, =; CO, + Ba(OH), =;

CaOHNO; + HCI =. (CaOH),CO3 + HCI =; MnO + HNO3 =; K;0 + Al,03 =. B + HNO3(coun) =;
Al + HNOg(KOHH) = Fe+ HzSO4(pa36) =.

5. BerumcinTe aGCOTIOTHYIO Maccy MOJIeKysl dropa. Kakoii oGbem 3anmmaror 12,0-10% moure-
KyJ ¢Topa.

6. CKOIBKO MOJIEW U MOJIEKYJT COIepKUTCA B 142 T MeTacHIIMKaTa HaTpHsl.

7. Kakoii 00beM ra3a (H.y.) BBIICTUTCS MPU B3aUMOJCHCTBUU COJISTHOM KHCIOTHI C 2 T U3BECTHS-
Ka, coxepxkaiero 12% npumecei.

8. Brruncnute abCONIOTHYIO IJIOTHOCTH KHCIOPOJA M BOAOPOAa (H.y.) U UX OTHOCHTEIHHYIO
IJIOTHOCTD IO BO3AYXY.

9. Cocras BemectBa, mac.%: 62,1 — yrnepona; 10,3 — Bogopoaa; 27,6 — kucinopoja. Moineky-
JIsipHAsi Macca BelecTna paBHa 57,6 r/moinb. BeiBectr ero ¢popmyity.

10. KakoBa mMacca u 00beM IPOAYKTOB peakuuu paznoxenus 1,8 T kapbonara maraus (125°C,
1,1 at™m), ecniu coiepkaHre OCHOBHOTO BEIIECTBA B UCXOTHOM MIPOJIYKTE cocTaBisieT 85%.
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11. Haiitu 06bem raza npu H.y. eciu 1ipu 91°C u naBnenuun 98,7 kIla HEKOTOpPOE KOJIMUECTBO Ta-
3a 3aHUMaeT oobeM 680 M.

12. OnpenenuTe MOJIIPHYIO MaccCy aleToHa, mapbl KOToporo npu temmneparype 87°C u naBaeHun
720 MM pr. cT. 3aHUMarOT oobeM 0,5 1 u umerot maccy 0,93 T.

13. Ha neiirpanuzauuto 14,6 T kucnotel pacxonyetcs 400 r 5,6%-HOro pactBopa LIejaouu, Mo-
JISipHAsi Macca YKBUBAJICHTa KOTOPO# paBHa 56. OnpenenuTs MOJISIPHYIO MAacCy SKBUBAJICHTA KUCIIOTHI.

14. Onpenenute MOISIPHYIO MacCy SKBUBAJICHTA NIEpPMaHTaHaTa Kalus B PEaKIUU:

KMnO,4 + FeSO,4 + H,SO,4 = K,SO4 + MNSO4 + Fez(SO4)3+H20

15. Ha BoccranoBienue 16,12 T okcuaa IBYXBaJeHTHOTO MeTauia Tpedyercs 8,96 1 Bomopoaa

(H.y.). Boruncnure MOJSIpHYIO Maccy SKBHBaJIEHTa METajlla U €ro OKCHAA. YKaKUTE, KaKOH 3TO Me-
Tamn?

16. Beruriciaure MOJIsIpHBIC Macchl SKBUBajieHTa cieayronmx coeaunenuit: Hz3AsOy; Aly(SOy)s;
Cr,03; Mg(OH)..

17. OnpeaenuTe MOJSIPHYIO Maccy SKBUBaJIeHTa Maccy opTodochopHOI KUCIOTHI B PEaKIUu:

Hs;PO, + SI’(OH)Z = SrHPO,4 + 2H,0.

18. Beruncaute 3KkBUBajJeHT yriepoaa B cneayromux coequHenusx: CO, CO,, CH3COOH, CHy,
CaC..

19. Beruuciaute MOJISIpHYIO MacCy pacTBOPEHHOTO BEIIECTBA, €CIIU PacTBOP, coaepkamuid 11,6 r
sewectsa B 400 r Bozbl, 3amep3aet npu temieparype —0,93°C. (Kipn,0) = 1,86 (rpazx-kr)/moinb)

20. IlpuBemute ypaBHeHus muccorpanuu cienytonmx BemectB: HNOs; HySiOs; Fe(OH)s;
C&(HCOg)z; CY(NO3)3.

21. HamummTe ypaBHEHUS THAPOIIN3A B MOJICKYISIPHONH U MOHHO-MOJIEKYJISIpHOU (popmax, Ha30-
BUTE BCE COEAMHEHUSI M YKaXKUTE peakluto cpebl (pH) pacTBOpoB cienyronmx coieil: MeTacuiankara
kanusi, cynbdata sxenesa (II), kapbonara sxenesa (III). mutpara xenesza (III), oprodocdara kamus,
cynbduaa xenesa (III). xmopuna onosa (II), kapbonara Harpus, cynbdpuaa aTFOMAHUSA, CyIbdaTa IIUH-
Ka, MEeTacUJIMKaTa HaTpus, KapOoHaTa aMMOHHUSI.

22. Onpenenute BenuuuHy pH BogHOro pactBopa cepHoil kuciaoThl KoHeHTpauuu 0,05 Mosb/i,
€CJIM CTETICHb IUCCOIMauu paBHa 58%.

23. Ompenenutre pH BogHoro pactBopa Ba(OH); xonmnentpamuu 0,02 Monb/1, ecliu CTENeHb
auccouuanuu pasHa 72%.

24. 3aKOHYUTH YPaBHEHUSI PEAKITUH, 3aMicaTh B MOHHO-MOJICKYJISIpHOU GopMme:

Na,CO3; + HNO3; =; HCIO4+ NaOH =; BaCl;+ H,SO4 =.

Na,CO3; + HCl =; HCIO4 + Ca(OH)z =, Ba(N03)2 + H,S0O, =.

25. IlpuBenuTe MOJEKYIIpHbIE U HOHHO-MOJIEKYJISpPHBIE YPaBHEHUS PEaKIIUA:

AICI3; + NayS + H,0 =; Cr2(804)3 + Na,CO3 + H,0 =.

26. B xakoM 00Bbeme 2 M pactBopa coaepkutcs 9,8 r HpSO4?

27. Onpenenure NpOLEHTHYIO KOHIIEHTPALMIO PacTBOpa, MOJYYEHHOIO IIpu cMelmuBaHuu 250
M 10%-noro (p = 1,066 r/mi) u 400 ma 26%-noro (p = 1,186 r/mi) pactBopos H,SO4.

28. Kakoit o6bem 0,1 H. pactBopa KOH, HeoOxoaum amnst Heirpanuzanuu 20 ma 0,15 H. pacTBo-
pa a30THOM KHUCIIOTHI?

29. BplunciuTe MPOLEHTHOE CcoJAep)KaHue OE3BOJHON COJIM B pacTBope, coaepxamee 10 T

CuS0O4-5H,0 B 150 r BOABL.

30. Hanumure MOHHOE U MOJIEKYJISIPHOE YpaBHEHHS TUIAPOJH3a KapOoHATa HATPUS U BBIpaXKe-
Hus Ky 1o [ 11 crynenei.

31. Hanummre B MOJEKYJISIPHOM M MOHHOM BHJE peakuuio xyopuaa xenesa (l11) ¢ rexcanmnano-
depparom (1) kanus 1 BET 0Opa3yIOMIErocs OcaIKa.

32. HanumuTe B MOJEKYJISIPHOM M MOHHOM BHJE peakiuio xjaopuaa xeneza (111) ¢ ponanugom
KaJIMsl ¥ IIBET 00pa3yIoLIerocs pacTBopa.

33. Kakyro Maccy compl Haji0 100aBUTH K 2 M® BOJIBI, 4TOGBI YCTPaHUTh €€ KECTKOCTh, PaBHYIO 7
MAKB/11?

34. PaccuunTaiiTe cTaHAapTHOE U3MEHEHHUE SHTAJIBIINU B PEAKIIMU:

Ca(OH)(x) + COy(r) = CaCO3(kx) + Ho0(1).

35. Ilpu xakoli TemMnepaType caMOIIPOU3BOJIBHO MOMAET peaKius

CaCOs3(x) —» CaO(k) + COy(T).

36. Onpenenuts AS® ms peakiuu: CaO(x) + HoO(x) = Ca(OH)(x).
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37. Ilpu 150°C HekoTopas peakius 3akaHuuBaeTcs 3a 16 muH. [IpuHuMas TeMnepaTypHbIid KO-
3¢ (HULMEHT CKOPOCTU PeaKlMU PaBHBIM 3, pacCUMTaTh, YEPE3 KaKOe BpeMs 3aKOHUUTCS 3Ta peaklus,
eciu ee npoBoauTh npu 473 K.

38. Bo CKOJIbKO pa3 U3MEHUTCSI CKOPOCTh peakuuu: 2A + B = A,B, ecnu koHLeHTpaiuio Bele-
cTBa A yBenMuuTh B 4 pa3a, a KOHLEHTPALUIO BemecTBa B ymeHbmuTh B 2 pasa.

39. Ilpu xakoli TemnepaTrype NoHAeT peakuus’?

CaS04-2H,0(x) = CaS04-0,5H,0(k) + 1,5H,0(r).

40. B xakoM HanpaBJIEHUU CMECTUTCS XMMHUECKOE PAaBHOBECHE B pEaKLIUU

Nao(r) + 3Hy(r) = 2NHj3(1); AH® = -92,4 xJ[x.

a) MpH MOHUKEHUU TEMIIEPaTyphI;

0) pu MOHM)XCHUU JaBJICHUS;

B) NIPH YBEJIWYECHUU KOHLEHTparuu 2NH;3?

41. Kak usmeHutcs ckopocts npsimoit peakiuu Ny + 3H; = 2NH3 npu yBenuyenun nasienus B 4
paza?

42. Kak uzmeHuTcs ckopocts npsmoii peakiuu 2CO + O, = 2C0O;, npu yBennueHuu oobema cuc-
TeMbl B 3 paza?

43. HamuiuTe 3JIEKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro (GopMyiny aTomMa MapraHiia B HOP-
MaJbHOM U BO30YKJI€HHOM COCTOSIHUSIX, YKQKUTE BO3MOYKHBIE BaJICHTHOCTH.

44. BO3MOXHBI JIM TSTh 3HAYCHUH MArHUTHOTO KBAaHTOBOTO 4Hcla Jis P-opOurtaneii? OTBer
o0ocHyHTe.

45. B ueMm MpU4KHA, YTO BOJA B CTAHJAPTHBIX YCIOBUSIX KUAKOCTh, a HoS u HpSe - razer?

46. Ionspusl 1 cBsizu B Mosiekynax Cly, u HCI? Kakoe u3 yka3zaHHBIX COSMHEHUH JIydllie pac-
TBOpsieTcss B Bojie? (OTBET 0OOCHOBATH).

47. Onumute ctpoenne Mosiekynsl SO,Cly MeTo0M BajieHTHBIX —CBsizel. Jlokanu30BaHA HIIH
JIEOKAIN30BaHas -CBS3b B MOJIEKYJie?

48. C nmoMoIpo METo/1a MIEKTPOHHOTO OaaHca paccTaBbTe KOA()(PUIIMEHTHI B YpaBHEHUSAX pe-
aKIM, YKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEND; OMPEACINTE, K KAKOMY THITy OTHOCSITCS 3TU OKUCIIHU-
TEJIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUN

KMnQO4 + HsS + H,SO4 —» MnSO4 + S + K,SO4 + HO

(NH4)2CI’207 — Cr03 + N, +H,0.

Na,CrO4 + Nal + H,SO4 — I, + Na,SO,4 + CI'z(SO4)3 + H,0

KCIO3 —» KCI + Oy;

KCIO3 + FeSO,4 + H,SO, —» KCI + Fez(SO4)3 + H,0

NHsNOs; —» N,O + H,0

H3AsO3 + Kl + H,SO4 — AsH3 + Ko,SO4 + 1, + H,O

K,Cr,07 + Na,SO3 + H,SO, — Na,SO,4 + K,SO4 + Crz(SO4)3 + H,0

49. Kakue 13 rnepeurciaeHHbIX HOHOB MOTYT CITY>KUTh BOCCTAHOBUTENISIMU U TIOUEMY:

S*, I, MnOy4 , Cr,07", Fe**, SO3*, NH,", H,PO,”

50. CBMHIIOBBIN aKKyMYJIATOP U IIETOYHOMN KENE30-HUKEIEBbIN aKKyMYJISATOP.

51. CocTaBbTe CX€My TraJlbBAaHMUECKOTO 3JIEMEHTA, COCTOSIIETO U3 MEIHOM U cepeOpsHON 1uia-
CTHH, ONYUIEHHBIX COOTBETCTBEHHO B 1,2 M n 1,5 M pactBopsl ux coneil. Hanumure ypaBHEHUS
3MEKTPOJIHBIX MpoueccoB U Beiuncaute IJC rajibBaHUYECKOTO 3JIEMEHTa €CIU E°Cu®*/Cu = 0,34 B;
E°Ag’/Ag = 0,80 B.

52. Kak npoTekaeT KOppo3us JIy>KEHOT'0 JKeJie3a BO BIaKHOM Bo3ayxe? CocTaBbTE CXEMY Tallb-
BaHWYECKOTO 3JIEMEHTA U ONPEAETUTE 3.1.C. IPU CTAaHAAPTHBIX YCIOBHUSX.

53. Kagmuii HaxoIuTCs B KOHTaKTe ¢ o0BoM. Kakoit metamn OyneT KoppoaupoBaTh B KUCIIOH
cpene. [Haiite cxemy oOpa3yromierocs ralbBaHU4€CKOI0 JIEMEHTA.

54. CocTaBbTe CXEMy JJICKTPOJIM3a pacijlaBa M BOJHOIO pacTBopa cyibdaTa aqtOMUHHUS Ha
WHEPTHBIX 31eKkTponax. CocTaBbTe CXEMy JJIEKTPOJIM3a paciuiaBa M BOJIHOTO pacTtBopa NapSO, Ha
MHEPTHBIX AJIEKTPOIaX.

55. CocTaBpTe CXEMY IIEKTPOJIM3a paciiaBa U BoagHoro pacrsopa FeClz Ha MHEPTHBIX 3JIEKTPO-
nax. Kakast macca BemiecTBa BBIJCIUTCS Ha aHOJIE U3 pacIliaBa, €CciIu cuia Toka paBHa 1,36 A, a Bpemst
anekTpoausa — 2,4 gac?

56. CocTaBbTe CXeMy 3JIEKTPOJIU3a paciuiaBa U BogHOro pactBopa AgNO3 Ha MHEPTHBIX 3JIEK-
Tponax. Kakasi Macca BeniecTBa BBIICIUTCS HA KaTOJIE U3 PacTBOpa, €CJIM cuiia Toka paBHa 0,75 A, a
BpeMs dJieKTpoiau3a — 2,5 gac?
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TUMOBOM BAPHAHT 3K3aMEHALIMOHHOT0 OWJIeTa

MUWHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCUMCKOM ®EJEPAIINU
BEJITOPOJICKMI1 TOCYJAPCTBEHHbBIM TEXHOJIOT MYECKHIA
YHUBEPCUTET UM. B.I'. IITYXOBA

Kadenpa: "Teoperudeckoii 1 NpuKIaIHON XuMun"'
Jucyunauna: "Obwan u neopzanuueckas xumua'
Hanpaenenue noocomosxu: 18.03.01. «Xumuueckas mexHoiozusn»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. KoBanieHTHasI CBsI3b: XapaKTePUCTHKA, MEXaHU3MbI 00pa3oBaHms, mapamerpsl cBs3u. Cepa 00-
pa3yeT XuMUYECKHE CBSI3U C KalreM, BOAOPoaoM, OpoMom u yraepoaom. Kakue u3 cszeit Haubomnee u
HauMee TOJIIPHBI? YKaXKHUTEe, B CTOPOHY KaKOT'0 aTOMa IMPOUCXOIUT CMEIICHHUE 3JICKTPOHHOM TUIOTHO-
CTH CBSI3U.

2. Kak paccuuThIBalOTCS MOJIIPHBIC MAacChl SKBUBAJICHTOB OKCHJIOB, OCHOBAHHA, COJICH M KHUCJIOT.
Bborurcinre MossipHbIC Macchl SKBUBaJIeHTOB cieayrommx coeaunenuii: HzAsOy4; Alx(SO4)s; Cry0s;
Mg(OH)..

3. CunbHble U ciabble 3MeKTPOIUTHL. 3akoH pa3dasienus OctBanbaa. CTyneHdaTas JUCCOLUaIUs.
Hanummre ypaBHEHHS TUAPOIIH3a B MOJICKYJISIPHON U MOHHO-MOJIEKYJIIPHOUW (hopMe, HA30BUTE COSITH-
HEHUS U YKaXHUTE peakiuto cpeasl (pH) pacTBOpOB ClenyIOMIMX CONEH: HUmMpama Kanbyus, Xa0puoa
onosa (11), opmoanromunama kanvuyus, cynvpuma xpoma (111), pmopuo azoma(lll) .

4. CteneHb OKUCIICHUS, BAICHTHOCTh. [IpaBuia onpeeneHus CTeneHe OKUCICHNU XUMHYEeCKUX
3IeMeHTOB. Kak U3MEHSIOTCS BAJICHTHOCTH M CTETICHU OKHCIICHUS B TJIABHBIX MOATPYIIAX U MEPUOIax
nepuoanueckoit cucremsl [[.11. Menneneesa.

5. C momouipio MeTo/1a 3JIEKTPOHHOT0 OajaHca paccTaBbTe CTEXHMOMETpUUYECKHEe KO (UIIUEHTHI B
YPaBHEHUSAX PeaKIUi, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEINb; OMPEIENNTEe, K KAKOMY THUITY OTHO-
csares 3t OBP u nx ».1.¢.:

K>Cr,07 + Na,SO3 + HySO4 — NapSO4 + K,SO4 + Crz(SO4)3 + H>0
H3A503 + Kl + H2804 —> ASH3 + KZSO4 +|2 + HZO

OnoOpeno Ha 3acenanuu kadenpsr " r. [IpoToxom Ne

3as. kagheopoii

5.2.3. IlepeuyeHb KOHTPOJIbLHBIX MATEPHAJIOB /ISl 3AIIIMTHI KYPCOBOT0
NMPOEKTA/KypcoBOii padoThl

He npenycMoTpeHo y4eOHBIM M1aHOM
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5.3. TunoBbie KOHTPOJIbHBIE 3aIaHUs (MaTepUAaJIbl)
JJISl TEKYIIEro KOHTPOJIS B ceMecTpe

33}13]—[1/[5[ AJIA IPOBEACHUS TCKYLIEI0 KOHTPOJIsA

HaunmenoBanue
pasjela TUCIUILITUHbI

Copeprkanue BOpOCOB (TUIOBBIX 3aJJaHUI)

2

3

1 cemecTp

1-s1 aTTecTAUA

Knaccudukanms, cBOMCT-
Ba XHUMHYECKUX DJJIEMEH-
TOB. [Teprogu4HoCTh
CBOWCTB 3JIEMEHTOB.

Hamumure ¢gopmynbl coenuHeHuit U1 ux rpaduyeckue ¢Gop-
Myl okeua azota (V), ruapokcua onosa (IV), cepHucras ku-
cnora, oprodochar meau (II), ruApOOPTOCHUIMKAT KaJbIIHS,
HUTPAT THIPOKCOATIOMUHUS.

Hanummre ¢opmysasl OKCHIOB, COOTBETCTBYIOLIUE THIPO-
keugam H,SiOz, Ca(OH);, AI(OH)s. VYkaxkute KHCIOTHO-
OCHOBHBIE CBOICTBa OKCHUIOB U MOJATBEPAUTE XUMUYECKUMU pe-
AKIHSIMHU.

3aKOHYMTE YpaBHEHUE PEAKLIUNA:

MgO + P,0s5 =; K0 + HCI =; Cr,03; + NaOH =;
Cu(OH),; + H,SO4 =; H,SO4+ KOH =; MgOHNO; + HCI =,

CocTaBbTe B MOJICKYJISIPHOM BHJIE PEAKIIMH TIOTYUICHHS BCEX
BO3MOXKHBIX COJIEH MCXOJS U3: TUAPOKCUIA [IMHKA U CEPHUCTOU
KHCIIOTHI.

Hanummure ypaBHeHUs peakiuii, ¢ MOMOIIBI0 KOTOPBIX MOX-
HO ocymiecTBuTh mpeBpaimenue SiO, — NaySiO3 — H,Si03 —
CaSiO3 — CaCl, —» CaCOs.

[IpuBeauTe MONHYIO U XapaKTEPUCTUYECKYIO JIIEKTPOHHBIE
(dbopMyJIbI aTOMOB MenH, yriepoia W Oapus B HOPMAJIbHOM M
BO30Y)KJICHHOM COCTOSIHUSIX; TpPUBEIUTE TpadudecKue >IeK-
TPOHHBIC (POPMYJIBI BAICHTHBIX IMOAYPOBHEU 3JIEMEHTOB B HOP-
MaJdbHOM U BO30YKJIEHHOM COCTOSIHUSX; YKA)XKHTE BO3MOXKHBIC
BaJICHTHOCTH.

Hanummre snexTpoHHy0 QopMyily aToma dJIe€MEHTa U Ha30-
BUTE €ro, €CJIM 3Ha4YeHHs KBaHTOBBIX umcen (N, |, m;, mg) smek-
TPOHOB BHEITHETO AJIEKTPOHHOTO cios cienyrommue: 4,0,0,+1/2;
4,00,-1/2; 3,2,-2,+1/2; 3,2,-1,+1/2; 3,2,0,+1/2; 3,2,1,+1/2;
3,2,2,+1/2

Onumute oOpa3oBaHHE HOHA SiO327 METOJIOM BAaJIEHTHBIX
CBSI3CH, OMpeeNuTe XapakTep W YUCIO CBA3EH, THUI THOpUIN3a-
uuu AO u popmy YacTUIIBI.

OCHOBHBIE 3aKOHBI XHU-
MUH.

Onpenenure MoisipHyto maccy (M), skBuBaneHT (3), MOJsIp-
HYI0 Maccy dkBHBasieHTa (M,), OTHOCUTENBHYIO TUIOTHOCTH IO
BOJIOPOAY U BO3AYXY (DHz’ Dsosz) Ta3000pa3HOro BEIIECTBA, a

TaK)K€ BBIYUCIUTE YUCIO MoJieH (V), konmaecTBo MoJiekyn (N) u
3aHuMaeMsbIii oowveM (V) mpu H.y. 11,2 T okcuna yraeponaa (11).
BeruncnuTe MONSIPHYIO MacCy SKBHBAJICHTA JIEMEHTA, €CIU
4,86 © aremMeHTa pearupyror ¢ 3,2 r KUCI0opoJa
Brruncnute MonpHyr0 Maccy rasa, eciu macca 600 mi ero
Npu H.y. paBHa 1,714 1.
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3

Tak Ha3pIBaeMOE HOPMaJIbHOE CTEKJIO COACPKUT, Mac. %o: OK-
cuna Hatpus — 13,0; okcuna kanbiusa — 11,7; okcnaa KpeMHUS —
75,3. Beipaszute cocraB cTekia GopMyIion.

1,6 T xanplMs 1 2,62 T IIUHKA BEITCCHSAIOT M3 KUCIIOTHI OJIMHA-
KOBBIC KOJIMYECTBA BOJOPOAA. BEIYMCIUTE MOJISIPHYIO MaccCy K-
BUBAJICHTA IIMHKA, 3Has, YTO MOJISIpHAs Macca HKBHUBAJICHTa
kaubius paBHa 20,0 r/MoIb.

OO0mue 3aKOHOMEPHOCTH
OCYIIECTBICHUS XHMUYe-

CKUX TIPOLIECCOB.

[Tonp3ysichb CIpaBOYHBIMU TAHHBIMH, OMPEACTUTE BO3MOXK-
HOCTb NPOTEKaHMs PEaKLUU B CTAHAAPTHBIX YCIOBMSIX U €€ Tell-
70BOH 3¢ dekT. 3amummTe TEPMOXMMUYECKOE YpaBHEHHUE IS
naHHOM peakuuu. He ncnomnb3ys cripaBo4yHbIE JaHHBIE HalaUTe
M3MEHEHHE YHTPOIIUHU PEaKIIH:

Ca(OH),(k.) + CO,(r.) > CaCO3(k.) + HoO(k.).

PaccunTarh KOJMYECTBO TEIUIOTHI, BBIIENAIONIEECS NpPU Ta-
nieHuu 1 Kr okcuja Kaiablus (TemioBoi 3hdekT peakuu paBeH
—-369,1 xJIx/Mob).

IIpu kakoil Temieparype CaMONpPOU3BOJIbHO HMONAET peak-
s CaC03(K) — CaO(K) + COz(r)

Kax m3menutcs ckopocts npsimoit peakiuu 2CO(T.) + Oy(T.)
=2COy(r.) npu ymeHblieHuu oobema B 4 paza?

YeMy paBeH TemnepaTypHbI KO3(pPULIHUEHT CKOPOCTH peak-
[IUU, €CIIU TIPU YBEIUYEHUHU TemriepaTypsl Ha 40 TpagycoB CKO-
POCTBb peakuu Bo3pacTaeT B 16 paz?

3a CKOJbKO MUHYT 3aKOHYMTCS peakuus npu 20°C, ecnu npu
150°C ona 3akanumBaercs 3a 16 muH, y = 2,07

Kak u3meHeHuem teMiepaTypsl U JaBJI€HHUs CMECTUTh PaBHO-
BECHE B CTOPOHY MPOTEKAHHS MPSIMOI peaxiim?

CaCOs(k.) € CaO(k.) + COy(r.);  AH° =178,9 /o

Haiitu koHCTaHTY paBHOBECHS M HadajbHbIE KOHIEHTpALUU
BemectB st peakiuu CO(T.) + Cly(r.) © COCly(r.), ecnu pas-
HOBECHBIE KOHIIEHTPALMH BELIECTB YYACTHUKOB pEaKIMil paBHbI
(mone/n): [CO] =0,07; [Cl,] =0,12; [COCI,] = 0,23.

2-9 aTTecTauus

Teopetnueckue

OCHOBBI

ONMCAaHUSI CBOMCTB pac-

TBOPOB.

BrruncnuTe npoueHTHOe coaepxKaHue Oe3BOTHON COMU B pac-
tBOpE, comepxkaniei 12 T NayCO3-10H,0 B 120 T BOJIBLI.

Omnpenenute TUTP pactBopa, coaepxkaiiero 0,1 sxB. Ca(OH),
B 3 11 pacTBOpa.

Ckonbko rpammoB NapSO4-10H,0 cnenyer pactBoputs B 250
T BOJIBI JUIS MTOJIy4YEHHsI pacTBOpa, cojepxariero 5% 0e3BogHOM
conn?

Hanumwure ypaBHEHUS B  MOJEKYISIPHOH ¥  HOHHO-
MOJICKYJISIpHOM (opmax. B kKakyro CTOPOHY MIYT peaKIuu | I0-
yemy? Ha3zoBute coeannenus, 00pazoBaHHe KOTOPBIX OMpeaess-
€T HalpaBJICHUE TpoIIecca.

Ca(OH)z + H,S0O,4 —; Bag(PO4)2 + HCl > .

Uto Takoe mucrniepcHbie cucTeMbl? CHocOOBI MOTyYeHUS U
Kiaccuukanus JucnepcHbIx cucteM. KoutonaHsie pacTBOphI U
HX CBOMCTBA.

[TonGepute 1Ba ypaBHEHHs B MOJIEKYJISIPHOM BHUJI€ K MOJIEKY-
NApHO-HOHHOMY ypaBHeHmio: Fe(OH)," + OH = Fe(OH)a.
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Hanumnre BblpaxkeHus JUisi KOHCTAHTbl M CTENEHU IUCCO-
[UAIMK 3JEKTPOJIUTOB, HAMIUTE B CHPAaBOYHBIX TaOIMIIAX YMC-
JICHHBIE 3HAYEHUs1 KOHCTAHThI WA CTENEHU JUCCOLMAIMU U OII-
peAenuTe — CHIbHBIN AJEKTPOJIUT WM caalblil, Beruuciaure pH
BOAHBIX pacTBopoB anekrpoiuroB 0,02 M HF, 0,02 M HCI,
0,1M Ca(OH)z, 0,25 M NHs.

Hanumnre ypaBHEeHHs THAPOIN3a B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM (pOpMax M YKaXHTE PEaKIMIO CPEIbl ISl paCTBO-
POB COJIE OPTOCHUJIMKATA HATPUS, XJIOPHUJ Kalus, HUTpaTta Map-
ranna (II), anerar xpoma (III). Hanummure BhipaxeHue ajis KOH-
CTaHThI TUPOIIU3A.

UYto mpou30UIeT, €CII CIUTh PACTBOPHI CyIb(ara aTFOMUHUS
U MeTacuiIuKara HaTpus?

3aKOHUMTE ypaBHEHUS peakUUi U YKaXUTe LBET 00pa3yro-
LIUXCSl COEIMHEHMI:

FeCl; + K4[Fe(CN)g] =; FeCl, + K3[Fe(CN)g] =;

FeCl; + KCNS =.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
CBOICTBA BEIIECTB.

VpaBHslTE peakUuH, YCTAHOBUTE HX TUIL. JUIsI HOHHO-
3JIEKTPOHHOI0 METOJa HAIlMIIUTE 3HAYEHUSI CTAHIAPTHBIX AJIEK-
TPOAHBIX OTEHIIUAJIOB U OINPEEIUTE HAIIPABICHUE MTPOTECKAHUS
peaKuuu.

MetoaoMm 3eKTpOHHOTO OanaHca:

CaSO, — CaO0+ SO, + O,

HNoHHO-371EeKTPOHHBIM METOJIOM:

Al + H,0 + KOH — K[AI(OH)4] + Ha,

CO + KMnQOy4 + H,SO4 — MnSO,4 + K;SO4+ CO;, + H,0.

CocraBpTe CXeMy TalbBAHUYECKOTO AJIEMEHTa, COCTOSIIETO
W3 OJIOBSIHHOW M aJIFOMUHHMEBOM IJIACTHH, OMYIIEHHBIX B PACTBO-
pbl X cojed ¢ KoHIeHTpauuer coorBerctBeHHo 0,5 u 1,5
Mo/, Hanmumure noHHBIE YpaBHEHHUS pPEaKIUi M ypaBHEHUS
3JIEKTPOJHBIX MPOLECCOB. BprumcinuTe 3.4.C. ralbBaHUYECKOTO
3JIEMEHTA.

Kakue BemiecTBa 1 B KaKOM KOJIMUECTBE BBIACIATCA HA DJIEK-
TpPOJIax TPH DJIEKTPOJIM3E PACTBOPAa HUTpATa aTIOMHHHS B Tede-
Hue 3 4, mpu cujie Toka 7 A ¥ BBIXOJY IO TOKY 92%.

AJIFOMUHHMI HaXOJUTCS B KOHTaKTe ¢ xkene3oM. Kakoit merasn
OyZeT KOppoaupoBaTh B IIETOYHOU cpene? Hamumure noHHBIE
YpaBHEHUS PEAKIMA W YPaBHEHHs DJIEKTPOJHBIX TIPOIIECCOB.
[IpuBenuTe cxeMy oOpa3yromerocss Mpu 3TOM rajJbBaHHUYECKOTO
JJIEMEHTA.

XUMHSA DJIEMEHTOB H HX
COeTMHEHNHI

Kakue coenunenus metayuioB IIA rpymnmbl HIMPOKO MpHMe-
HAOTCA B CTPOUTCIBHOM J€JIC B KAYCCTBE BsXKYIIUX MaTcpua-
noB? Kak oHM moiydaroTcsi, yeM OOYCIIOBJIEHBI MX BSDKYILHE
cBoiicTBa? Hanmucarh ypaBHEHHUsI COOTBETCTBYIOLIUX PEAKIIUA.

BbIuncinTh, CKOJIBKO ralieHol U3BECTH MOKHO MOJTYYUTh U3
10 T u3BectHsiKa ¢ cogepkannem CaCO3 90%.

[IpucyrcTBUEe Kakux cojeil 00yCIOBIMBAET KECTKOCThb IMpPH-
poaHoi Boabl? Kak MOXKHO yCTpaHUTh KapOOHAaTHYIO M HEKap-
OOHATHYIO JKECTKOCTh BOABI? PaccumraiiTe, CKOJBKO TIpaMMOB
Ca(HCO3); copepxures B 1 M° BObL, KECTKOCTh KOTOPOii paBHa
3 MIKB/I.

[Touemy amtoMUHUI HAXOIACh B PAAY HANPSHKEHUA ropaszo
J€BEE BOAOPOJA, HE BBITECHSET MOCIEAHUM U3 BOJBI, HO JIerde
BBITECHSIET €r0 M3 BOJHOI0 pactBopa menoun? Kakyio posib Hr-
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paet menoub B 3ToM mporiecce? M3o0pasure ypaBHEHHSIMU OT-
JIEJIbHBIE CTAUH.

Ha cBoiicTBe Oypbl pacTBOPSATH OKCHUJBI METAJUIOB OCHOBAHO
IIPUMEHEHHE €€ B IPOU3BOJICTBE 3MAJICH, IIPU MalKe METAIIIOB.
CocraBbte ypaBHeHus peakiuu Oypbl ¢ okcugamu Co (II) u Cr
(III). Kak wHa3bBatoTCss 0Opa3yrolmecs B pe3yiabTaTe peakiuu
MPOAYKTHI ?

Kakue mporecchl MpoUCXOAST MPU TBEPJICHUU CHIIMKATHBIX
BSDKYIIUX BemiecTB. [lpuBenure cxemy rujponusza U MOJTUKOH-
JIEHCAllUY METa- U OPTOCUJINKATOB KaJIbLUsl.

B kakmx kmcmortax pactBopsiercs Si0O,? Hamumure ypaBHe-
HUS peaKlyil.

Kakoii o0bemM Bo3ayxa HEOOXOAMMO MOJAATh B M3BECTKOBO-
00XUraTelbHYIO 11€4Yb, B KOTOPYIO 3arpy’K€Ha IIMUXTa, COCTOS-
mast u3 1 T CaCO3 u 120 kr yris? KakoBbl 00beMbl (H.Y.) U PO-
LIEHTHBI COCTaB Ta30BOM CMECH, IMOJYYaOIICUCs TPH O0XKHUTE
3TOI Macchl?

5.4. Onucanmne KPpUTEPUEB OLICHUBAHUA KOMIIEeTEHIIMI M IIKAJbl OlleHUBAHUS

[Tpu mpomekyTouHON aTTecTalMy B (pOpME 3K3aMEHA UCIOJIb3YETCs CIEeAYyIOIas IKajaa ole-
HUBaHUSA: 2 — HEYAOBIETBOPUTENBHO, 3 — YAOBIETBOPUTENBHO, 4 — XOPOILO, 5 — OTIUYHO.
KpurepusiMu o1ieHUBaHMsI TOCTHKEHUH NIOKA3aTelen SBIISIOTCS:

HanmeHnoBaHue moka3aTeinst
OILICHUBAHUA pE3yJibTaTa O6y-
YCHUA 110 JUCHHUITIIMHE

Kpurepunii onieHuBanus

3HaHusA 3HaHWE TEPMHUHOB, ONIPENEICHUM, TOHATHI
3HaHME OCHOBHBIX 3aKOHOMEPHOCTEN MPOLIECCOB U SABJICHUIN
O6BeM 0CBOEHHOIO MaTepHaa
ITonHOTa OTBETOB Ha BOIIPOCHI
YeTKOCTh U3JI0KEHNS M MHTEPIIpeTalus 3HAaHUI

YMenus YMeHue noap30BaThesi NpUOOpaMu 1 000pyI0BaHUEM
YMeHne NpoBOANTh XUMHUYECKUI IKCIIEPUMEHT
YMmenue o0pabaTbIBaTh pe3yabTaThl XUMUYECKOT'O SKCIIEPUMEHTA
YMeHMe BBITOIHATh XUMHUECKUH SKCIIEPUMEHT B TOJTHOM 00beMe
C YETKOM MOCIIEN0BATENIBbHOCTBIO ACHCTBUI
YMeHNe NPUMEHSTh 3aKOHBI XUMHH JIUIS PEIICHUS IPAKTUIECKUX
3a1a4

Haspiku BraneTs HaBBIKaMH CaMOCTOSATEIHLHON paOOTHI ¢ yUeOHOM U Hay4-

HOU JIUTEpaTypou

Brnanenue HaBblkaMy pUOOPETEHHBIX 3HAHUH MPH PELICHUN
MIPaKTUYECKUX 3a1a4

Brnaners HaBbikamu 00paO0TKH HH(pOpMAUN

Brnanenue HaBbIKaMU 3KCIUTyaTalluu MpruOOpPOB U 000PYI0BAHUS

Bianenue HaBbIKaMM IPUMEHEHHUS! XUMMUYECKHUX 3aKOHOMEPHO-
CTEW B MPAKTHYECKOM AEATEIbHOCTH
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OueHka c(h)opMUPOBAHHOCTH KOMIIETEHIU 10 MOKA3aTe 0 JHAHUSA.

Kpurepuit YpoBeHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHUE TEPMHU- He 3naer 3HaeT TeEpMUHBl | 3HAET TEPMHUHBI U 3HaeT TEpMUHBI U
HOB, OIlpeJiesie- TE€PMUHBI, U ONpEJIeNICHUs], | ONpeesICHHs. OIIpEIETICHUS, MOXKET
HUUW, TOHATUN OIPEACIICHUS | HO JOIIYCKaeT KOPPEKTHO
U TIOHATHS HETOYHOCTHU copMyIHpOBaTh UX
(OpMyITHPOBOK. CaMOCTOSITEIILHO.
3HaHHUE OCHOB- He 3naer oc- | meer npen- Xopor1o Paszbupaercs B
HBIX 3aKOHOMEp- | HOBHBIE 3aKO- | CTaBJIEHUE O IpEeCTaBiIseT COBPEMEHHBIX
HOCTEH IpoLec- | Hbl, SIBICHUS | IPUPOJE OC- IPUPOJLy OCHOBHBIX | IPEACTABIICHUAX O
COB U SIBJIEHUH XUMHHU U UX HOBHBIX XHUMHU- | XMMUYECKHX IPUPOJIE OCHOBHBIX
B3alMOCBS3b. | UECKHX SIBJIE- SBJICHUH, IPUYUHBI | XUMUYECKUX
HUM, 0 IpUYU- | UX BO3HUKHOBEHUS U | SIBICHUI, O

HaX X BO3HHK-
HOBCHUA U
B3aMMOCBA3HU.

B3aMMOCBA3HU.

IMpUYIUHAX UX
BO3HUKHOBCHU U
B3aMOCBA3U.

O0BEM OCBOEH-
HOT'O MaTepuana

He 3naer 3Ha-
YUTEILHOMN
JacTH Marte-
puana Iuciu-
IUTHHBI

3HaeT TOILKO
OCHOBHOI Ma-
TepHUa TUCIH-
TUIMHBL, HE yC-
BOMJI €TO JIeTa-
JIen

3HaeT MaTepua Juc-
IUTUTMHBI B 10CTa-
TOYHOM 00BEME

OO6namaer TBEPAbIM U
ITOJIHBIM 3HAHUEM
Marepuala JUCLUII-
JIMHEIL, BIaAeeT J0-
TOJTHUTEITLHBIMU 3HA-
HUSIMU

ITonHOTa OTBETOB

He maer otBe-

JlaeT HeMOJIHbBIE

I[aeT OTBCThI Ha BO-

I[aeT MMOJIHBIC, pa3-

Ha BOMPOCHI TBI Ha 0OJIb- OTBETHI Ha BCE MPOCHI, HO HE B MOJI- | BEPHYTHIE OTBETHI Ha
LIMHCTBO BO- | BOIPOCHI HOM 00BeEME MMOCTaBIIEHHBIE BO-
MPOCOB MPOCHI, MPABUIBLHO
UHTEPIPETUPYET
paccMmaTpuBaemMble
IIPOLECCHI.
YeTKOCTh U3J10- YeTkocTh U3- | M3moxeHue Wsnaraer 3uanus 0e3 | M3maraer 3HaHus B
JKEHHS U UHTEP- JIOKEHUS Ma- | MaTepuasa He HapyLIECHUN B JIOTH- JIOTHYSCKOM TI0CIIe-
IpeTanus 3HaHUM | Tepuasna oT- YEeTHOE. YeCKOM IIocIeI0Ba- JIOBaTeJILHOCTH, Ca-
CYTCTBYET TEITBHOCTH, TPAMOT- MOCTOSITEILHO X

HO.

UHTEPIPETUPYS U
aHATU3HUPYSL.
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Ouenka cpopMHUPOBAHHOCTH KOMIIETEHIMI 10 MOKA3aTEJI0 Y MEHUs.

Kpurepuit YpoBEeHb OCBOEHUS M OLICHKA
2 3 4 5)
YMenue nomib- He ymeer camo- | @opmynupyet dopmynupyeT DopmynupyeT Bce
30BaThCs MPU- CTOSITEJIBHO JIMIIb HEKOTOPHIE | OCHOBHBIE OCHOBHBIE
O6opamu 1 000- | MMOJIB30BATHCA OCHOBHBIE XUMHUYECKHE XUMHYECKHE
pyZlIOBaHHEM npudopamu u XUMUYECKHUE 3aKOHBI. 3aKOHBI.
000py/IOBaHUEM | 3aKOHBI. Moxer CaMoCTOSITEIbHO
MPOAHAIU3UPOB | IPOBOIUT U
aTb pe3yJbTaThl | IJIAHUPYET
AKCHEPUMEHTA. | XUMUYECKUN
HKCHEPHUMEHT.
VYwmenune npoBo- | He ymeer npo- | C tpynom YeneuHo YBepeHHO
JUTh XUMUYe- BOJWUTH XUMHYE- | IPUMEHSET MPUMEHSET MPUMEHSIET 3HAHUS
CKHI DKCIIEPU- | CKUM IKCIEPHU- | U3BECTHBIC 3HaHUS O 0 XUMUYECKHUX
MEHT MEHT XUMHUYECKHE XUMHYECKHUX CBOMCTBax
MOJIETHN IS CBOMCTBax O00BEKTOB U
OMHCAHUS 00BEKTOB U SBIICHUY B
SIBJICHUU. SIBJICHUW B MPaKTUYECKON
Orpanu4eHHO MPAKTHYECKOM JIESITEIIbHOCTH.
MIPUMCHSICT JIeATETLHOCTH.
3HaHUA O
XUMHYECKHIX
CBOMCTBAaxX
00BEKTOB U
SIBJIEHUW B
MPAaKTUYECKON
JIeSTEIbHOCTH.
Ymenue obpa- C tpynom Moxer YBepeHHO CaMocCTOsTENbHO
OaTbIBaTh pe- CIPABJISIETCS C | CAMOCTOSITEBHO | UCIONB3YET JUISl | MOXKET
3yJAbTaThl XU- | 00pabOTKOM pe- | MPOBOAUTH OTUCaHUS MIPOAHAIU3UPOBATH
MHYECKOIO 3KC- | 3YJIbTATOB XU- | HEKOTOpPbIE SIBIICHUN pe3ybTaThl
MepuMeHTa MHYECKOTO IKC- | XUMHUYECKUE W3BECTHBIE JKCIIEPUMEHTa |
MepUMEHTa JKCIIEPUMEHTHI. XUMUYECKHE CZeJaTh BBIBOJIBI.
Heysepenno MOJIETIH. YBepeHHO
aHATU3UPYET Moxer MIPOBOJUT
pe3yIbTaThI WCIIOJIH30BATh CTaTHCTHYECKYIO
JKCIIEPUMEHTA. 3aKOHBl XHMHH | 00pabOTKy
C monoymHUTENb- | I PEUICHUs | pe3ylIbTaToB
HOM MOMONIBI0 | TEXHUYECKUX U | SKCIEPUMEHTA.
MPOBOJUT CTAaTH- | TEXHOJIOTHYECKHU
CTHUYECKYIO 00pa- | X mpobiem
OOTKY pe3yibTa- | yMeeT
TOB HKCIIEPUMEH- | MPOBOJIUTD
Ta XAMHYECKHUI
HKCIIEPUMEHT.
YMeHue BBIO- CTyneHT BbI- CryneHnt CryneHnt CryneHnt
HATh XUMHYE- | TIOJHWI PaboTy | BBIIOTHWII BBITIOJTHIIIT BBITIOJTHIIT PaboTy
CKHI SKCTIEpH- HE B ITIOJITHOM | paboTy B MOJTHOM | paboTy B B ITOJTHOM 00BEME C
MEHT B IIOJTHOM | 00beMe, He Cy- | oObeMe ¢ MIOJTHOM 00beMe | COOJII0ICHUEM
00BEME C YeT- MeJ BBIOpaTh CcOOIrOIeHUEM ¢ coOJroeHneM | HeoOX0IMMOI
KOH ToCJIeIoBa- | JUIS OMBITAa He- | HEOOXOMMOMn HE00XO0TUMO MOCJIENOBATEILHOC
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TEIbHOCTHIO o0xomumoe MOCJIEZIOBATENBHO | MOCIEA0BATENbH | TH MPOBEICHUS
JEUCTBUI 0o0opyI0oBaHue, | CTH MPOBEJICHUSA | OCTH OIBITOB U
OTIBITHI, U3ME- | OTBITOB U MPOBECHUS U3MEpEeHHii,
pEeHUS, BBIYHC- | U3MEPEHUH, OTIBITOB H CaMOCTOATENBHO U
JeHusl, HaOyo- | BBIOpA U U3MEpEeHHi, paroHaIbHO
JICHUSI TIPOU3BO- | TIOJTOTOBWII JUISL | CAMOCTOSITENILHO | BBIOpAN U
JWIIMCH HENpa- | OIbITa BCE U PallMOHAIIBHO | MOATOTOBMII JJIsI
BUJILHO, B OTYE- | HEOOXOAMMOE BBIOpaN 1 OTbITa BCE
Te ObUIH JI0My- | 000pyJOBaHUE, MOATOTOBWI JUIsl | HEOOXOAUMOE
IIICHBl MHOXKE- | OJIHAKO OTIBIT OTIBITA BCE o0opynoBaHue, Bce
CTBEHHbBIE MIPOBOMIICS B Heo0xoIuMoe OTIBITHI IPOBE B
OIMOKY, HE BBI- | HEPALIMOHAIBHBIX | O0OPYIOBAaHUE, | YCIOBUSX H
MIOJIHWJI aHAJIN3 | YCIIOBUSX, YTO OJIHAKO OTBITHl | pEXKHUMAX,
MOTPEUTHOCTEH, | MPUBEIIO K MIPOBEJI B 00eCTIeUnBAOIINX
He coOMoAan | MOJyYeHHUIO YCIIOBUSIX U MOJTyuYeHUe
TpeOOBaHU Pe3yIbTATOB C pexuMax, He pe3yiabTaToOB U
0Oe3omacHoCTy | 0odbIIEH o0ecreunBarol] | BEIBOIOB C
Tpy/a, AOMYC- | MOTPEUIHOCTHIO, B | UX MOJyYEHUE HauOoJIbIIIeH
KaJl OLIMOKHU oTyeTe OblIU pe3ynbTaToOB U TOYHOCTBIO, B
IIpU OTBETE HAa | JOMYILIEHBI B BBIBOJIOB C MPE/ICTaBJICHHOM
JOTIONTHUTEb- | O0IIeH JIOCTAaTOYHOM OTUYEeTEe MPABUIHHO
HBIE BOIIPOCHL. | CIIO)KHOCTH HE TOYHOCTHIO U aKKypaTHO
Ooree AByX BBITIOJIHHII BCE
omuooK (B 3aIiCH, TaOJHUIIBL,
3aIHCSX CIUHUII, PUCYHKH, YSPTEKH,
HU3MEpEeHUsX, B rpadukw,
BBIYHCIICHUSX, BBIYHCIICHUS 1
rpadukax, c/ieTiall BBIBOIBI,
Tabnuiax, MPaBUIBLHO
CXeMax, aHaJn3e BBITIOJTHUJT aHATH3
MIOTPEIHOCTEN U ITOIPELIHOCTEM.
T.J.).
YwMmenue npume- | He ymeer mpu- | C 3arpygHeHusIMHu | YMmeer Yenemso
HSThH 3aKOHBI MEHSTH 3aKOHBI | YyMEeT MIPOBOJUTH UCIIONIB3YeT JJIS
XUMUH IS pe- | JUIsl peleHUs WCIOJIb30BaTh CTaTUCTUYECKY | ONMUCAHUS SIBICHUN
[ICHUS IPAKTU- | XUMHYECKHX 3aKOHBI XUMHUH 10 00paboTKy W3BECTHBIE
YECKHX 3a/1a4 3ama4 JUTSL peIeHUs pe3yIbTaToOB XUMHYCCKHE
TEXHUYECKUX U AKCIIEPUMEHTA.. | MOJIEIH.
TEXHOJOTUUECKUX CaMocCTOsTENBHO
pooJieM. MIPUMEHSIET 3aKOHBI
XUMUH JUIS
perieHus
TEXHHUYECKHUX U
TEXHOJIOTHUECKHIX

pooJieM.
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Ouenka cpopMHUPOBAHHOCTH KOMIIETEHIIMI MO NMoka3are 0 HaBbIku.

Kpurepuit

ypOBeHB OCBOCHUS U OLICHKA

2

3

4

5

Bnaners HaBhI-
KaMH caMOCTOS-
TEIBLHON PabOTHI
¢ yueOHOI1 1 Ha-
YYHOU JUTEpaTy-
poit

He ucnonb3yer

y4eOHYIO U HAYYHYIO

JTUTEpaTypy JUis

IIOATOTOBKH K 3aHA-

THUAM

He nocraTouno
BJIaJICET HABbIKAMU
CaMOCTOSITENIbHOM
paboThI ¢ yueOHO
Y HAYy4YHOH JuTepa-
Typou

JloctaTouHo Bia-
JleeT HaBbIKAMU
CaMOCTOSITENIbHOM
paboTsI ¢ yued-
HOW U HAYYHOH
JUTEPaTypou

Bnaneer HaBbI-
KaMH CaMOCTOSsI-
TEILHON pabOThI
¢ yueOHOI 1 Ha-
YYHOM JIUTEpATy-
poit

Brnanenne HaBbI-
KaMu Iproope-
TEHHBIX 3HAHHUI
MIPU PEIICHUH
MPAKTUYECKUX
3a1a4

JlonymieHsl npuH-

OUITNAJIbHBIC o1Ino-

KU (TIeperyTaHbl
(dbopMyIibl, HapyIe-
Ha T0CJIe10BaTEb-

HOCTBb BLI‘IHCHGHHﬁ,

OTCYTCTBYET Iepe-

BOJ q)HSH‘leCKI/IX BC-

JIMYWH B CUCTCEMY

B ocHoBHOM 10JI-
HOE BBIIIOJHCHHEC-
paboTHI IPU HAJIH-
YUH OLIMOOK, KOTO-
pbI€ HE OKa3bIBAIOT
CYILIECTBEHHOTO
BJIMSIHUSI HA OKOH-
YaTeNbHBIN Pe3yiib-
TarT.

[TonHoe Hanuuue
BBITTOJIHCHUS BCE-
ro ooséma pabdo-
ThI U HAJTMYUE
HECYIIECTBEHHBIX
OmMOOK MPH BhI-
YHUCIICHUSAX H T10-
CTpoeHHuH rpadu-
KOB, PHCYHKOB,

IlonHO€ BBIIOI-
HEHHE BCETO 00Bb-
éMa paboThI, OT-
CYTCTBHE CYIIe-
CTBEHHBIX OIIIH-
OOK TIpH BBIUHMC-
JICHUSIX H I10-
CTPOCHHSIX Ipa-

(DUKOB U PUCYH-

CH urt.n). HE BIMSIOIIMX HA | KOB, TPAMOTHOE U
001IMii pe3ynbTaT | aKKypaTHOE BbI-
peILIEHus. IIOJIHEHUE BCEX

3aJJaHui, HAIU-
4Msl BBIBOJA.
Brnanenue HaBbl- | DKcIutyaTUpyeT [IpuoOpen HaBeiku | Bianeer HaBbI- Bnaneer
KaMH 3KCIlTyaTa- | IpuOopsl M pu3nye- | SKCIUTyaTallud He- | KaMU dKCIUTyaTa- | HaBbIKAMHU
LMY IpUOOPOB U | CKOE 00OPYAOBaHHUE | KOTOPBIX MPUOOPOB | LUK IPUOOPOB M | AKCIUTyaTalluu
000pyI0BaHUs C MIOCTOPOHHEN MO- | U 00OPYAOBaHUS. 000py10BaHUS. npubOpoB U
MOILBIO 000pynOBaHus.
Biraners HaBbI- C nononuurensHoit | C nononuurensHoi | ChopmupoBansl | ChopMupoBaHsb

KaMu 00paboTKu
uH(popManun

oMoIIpI0 oOpabda-

TBIBACT 1 HE UHTCP-

IIPETUPYET PE3YJIb-
TaTbl U3MEPEHUN

oMol 0Opabda-
TBHIBACT U UHTEP-
MIPETUPYET PE3YIlb-
TaTbl U3MEPEHUN

HaBBIKU 00pa-
OOTKU U UHTEP-
IpeTaluu pe-
3yJIBTAaTOB M3Me-

YCTOMYMBBIE Ha-
BBIKM 00pabOTKH
Y MHTEpHpeTaun
pe3yJIbTaTOB H3-

peHun MEpPEHUN
Bnanenue HaBel- | He Bnaneet Bnaneer naBsikamu | Xopoio Brnageer | Bianeer
KaM¥ IpUMeHe- HaBBIKAMH ONMCAHHUS | OIMCAHUS HaBBIKAMH OITH- HaBBIKAMU
HUS XUMHYECKUX | OCHOBHBIX OCHOBHBIX CaHWs OCHOBHBIX | OITMCaHUS
3aKOHOMEPHOCTEN | XUMHYECKHUX XHUMHYECKHX XUMHYECKHX SB- | OCHOBHBIX
B MPAKTAYECKOMN SIBJIEHUU, TONYCKAeT | SIBJIEHUI, HO JIEHWH ¥ HaBBIKA- | XUMHYECKUX
JIeSITEILHOCTH OIInOKH, ci1abo JIOTYCKAaeT OMIMOKH | MU PEIICHUS TU- | SIBICHUN U
BJIaJIceT HAaBBIKAMU MpY PEUICHUN MMOBBIX 3aJ1a4 HaBBIKAMU
pelIeHus! TUTIOBBIX THUITOBBIX penieHus
3aJ1ad. XHMHYECKHX 3a71a4. THUIIOBEIX 3aJ1a4 U
3a1a4
MMOBBIIICHHOM

CJIO)KHOCTH.
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[Tpu mpomMexyTOUHON aTTecTalui B (JOpME 3a4eTa MCHOJB3YETCs CIEAYIOIIas IIKajla OLeHU-

BaHHA: 3a4TCHO, HC 3a4YTCHO.

KpI/ITCpI/IHMI/I OLICHUBaHUA I[OCTI/I)KCHI/Iﬁ Iokasarejieil SBIISIIOTCS:

HaumenoBanue nokasa-
TeJsl OLIEHUBAHUS pe-
3ynbTara o0y4eHus Mo

Kpurepuii onieHuBaHusA

JUCLUIUINHE
3HaHUs 3HaHWE TEPMUHOB, ONIPEAEICHUM, TOHITUI
3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH MPOLECCOB U SIBJICHUI
O0BeM OCBOCHHOTO MaTepuaia
[TonHOTa OTBETOB HA BOIPOCHI
YeTKOCTh U3J105KEHNS U MHTEpIIpeTalus 3HaHUI
Ymenus YMeHue noib30BaThesi NpudbopamMu U 000pyA0BaHUEM
YMeHue npoBOUTh XUMUYECKHUI IKCTIEPUMEHT
Ymenne 00pabaTeIBaTh pe3yabTaThl XUMHYECKOTO IKCTIEPUMEHTA
YMeHue BBINONHATh XUMHUUECKUN SKCIIEPUMEHT B [TOJIHOM 00bEME C
YETKOM MOCJIEI0BATEIbHOCThIO ACHCTBUI
YMeHue npuMeHsATh 3aKOHbl XUMUU JUJIS1 pELIEHUs] IPAaKTUYECKUX 3a]a4
Hasbiku BraneTs HaBBIKAMH CaMOCTOSATETBLHON paOOTHI ¢ yUeOHOM U HAyYHOM

JUTEPATYPOU

Bnanenue HaBBIKaMU HpI/IO6peTCHHLIX 3HaHUI IIpU pCUICHUU IMPAKTUYC-
CKHX 3aaa4

Brnanets HaBbIkaMu 00pabOTKH HHPOPMAITTT

Brnanenue HaBbIKaMy SKCIUTyaTal[i MpHOOPOB U 000PYAOBAHUS

Bnangenue HaBbIKaMu NMPUMCEHCHUS XUMHUYCCKUX SaKOHOMepHOCTCﬁ B
HpaKTquCKOﬁ JACATCIIbHOCTH
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Ouenka c(h)OpMHPOBAHHOCTH KOMIIETEHIIUI N0 MOKA3aTe 10 JHAHUSL.

Kpurepuit

YpoBEeHBb OCBOEHHUS U OLICHKA

HE3AYTCHO

3a4YTCHO

3HaHUE TEPMHHOB, OII-
peaeneHuid, OHATUI

He 3naer TEPMHHBI, OIIPEACIIC-
HHUA U IIOHATHUA

3HaeT TepMUHbI U ONIPEEICHUS,
MOXET KOPPEKTHO ChopMyIupoBaTh UX
CaMOCTOSITENBHO.

3HaHNe OCHOBHBIX 3a-
KOHOMEPHOCTEH IIpo-
IIECCOB U SIBJIEHUU

He 3HaeT ocHOBHEIE 3aKOHBEI,
SABJICHUA XUMHH U UX B3aUMO-
CBA3b.

Pasz0upaercst B COBpeMEHHBIX
MPEICTABICHUSIX O IPUPOJIE
OCHOBHBIX XUMUYECKUX SIBIEHUH, O
MPUYMHAX WX BO3HUKHOBEHUS U
B3aMMOCBS3H.

Tepuasna

O0BeM OCBOEHHOTO Ma-

He 3HaeT 3HaUnTEIHLHON YacTH
Marepuaia JIACIHUILUIAHBI

ObnamaeT TBEPABIM U TOJTHBIM 3HAHHEM
MaTepualia JUCIUIUINHBI, BIaJICET JI0-
TIOJTHUTEIIbHBIME 3HAHUSIMU

BOIIPOCHI

ITonHOTa OTBETOB Ha

He naer oTBeThl Ha OOJIBIIUHCT-
BO BOIIPOCOB

Jlaet nmonHbIe, pa3BepHYThIE OTBETHI
HAa TOCTaBJIEHHbIE BOIIPOCHI, IPaBUIIb-
HO MHTEPIPETUPYET paccMaTpuBae-
MBI€ [TPOLIECCHI.

YeTKOoCTh U3I0KEHUS U
UHTEpIpeTanys 3HaHUH

YeTKOCTh U310KEHHUS Marcepua-
Jla OTCYTCTBYCT

H3naraer 3HaHUS B JIOTHUECKOM ITO-
CJIeIOBaTEIIbHOCTH, CAMOCTOSITEIIBHO MX
VHTEPIPETUPYS U AaHATUZUPYS.

Ornenka c)OpMUPOBAHHOCTH KOMIICTCHIIMH MO MOKA3aTeN0 _ Y MEHHUSL.

Kpurepuit YPOBEHb OCBOCHHMS M OLICHKA
HE 3a4TE€HO 3a4TE€HO

3HaHue TepMUHOB, | He 3HaeT TepMHUHOB U onpeieNeHHH 3HaeT TEPMUHBI U OIIPEIETICHUS
ONPEACIICHUH,
TOHSITUI
3HaHMe OCHOBHBIX | He 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTHU U | 3HAET OCHOBHBIE 3aKOHOMEPHOCTH, CO-
3aKOHOMEPHOCTEH, | COOTHOIIEHUS, TPUHIUIBI ITOCTPOEHUS | OTHOLIECHUS, IPUHLMUIIBI TOCTPOECHUS
COOTHOILICHUH, 3HaHUU 3HaHUH, UX UHTEPIPETUPYET U UCIIOJIb-
IIPUHIUIIOB 3yer

O0BEM OCBOEHHO-
ro MaTepuana

He 3Haer 3HauUTENHLHOW YacTU Mare-
puaia IMCUUILIMHbI

3HaeT MaTepI/IaJ'I JUCHUIINIMHBI B JOCTA-
TOYHOM 00BEME

IlomHOoTa OTBETOB
Ha BOIIPOCHI

He maer orBersl Ha OOJBIIMHCTBO BO-
MIPOCOB

JlaeT OTBETHI Ha BONPOCHI, HO HE BCE -
TIOJIHBIE

YerkocTh  U3JO-
KEHUS W HHTEp-
MpeTaluy 3HaHU |

W3maraer 3HaHMs 0e€3 JOTMYECKOH Mo-
CJICA0BaTCIIbHOCTHU

Wznaraer 3nanust 6e3 HapylIeHUN B JIO-
THYECKON TOCIeI0BATENFHOCTH

He wummoctpupyer uznokeHHe Mosic-
HSIOMIMMU CXEMaMH, pPHUCYHKaMH H
npuMepaMu

BrmonHasgeT moscHsIoNe PUCYHKH H
CXCMbI KOPPCKTHO U TIOHATHO

HeBepHO wn3maraer u HMHTEPHPETHPYET
3HaHUSA

I'paMOTHO M 1O CyHIECTBY H3J1araer
3HAHUS
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Ouenka ch)opMUPOBAHHOCTH KOMIIETEHIUI M0 Moka3zareaw HaBbikn.

Kpurepuit

YpoBEHb OCBOEHUS U OLICHKA

HE3a4YTCHO

3a4YTCHO

Bnaners HaBBEIKAMU caMoO-
CTOSITEIIBHOU PabOTHI C
yueOHOI U HAay4HOM JHuTe-

parypoit

He ucnonp3yer yaeOHYIO ¥ HAyIHYIO
JUTEPATypy Ui IOJrOTOBKH K 3aHs-
THUAM

Bnaneer HaBbIKaMu camMOCTOSI-
TEJIBLHOUN pabOTHI C yUeOHOU U
HAYYHOM JIUTEPaTypoi

Bitanenue HaBblkamMu npu-
OOpEeTeHHbIX 3HAaHUH pU
pELIEHNN IPAKTUYECKUX
3a1a4

JlonyieHbl MPUHIMITHAIBHBIC OIIHO-
k¥ (repenyTanbl (hOpMYJIbl, HApyIIeHa
IMOCJICIOBATEILHOCTh BRIYMCIICHHIA,
OTCYTCTBYET NEPEeBO (PU3UUECKHUX
BennuuH B cuctemy CHU u 1.11.).

ITonHOE BBIOIHEHHE BCETO 00B-
éma paboThl, OTCYTCTBHUE CYIIE-
CTBCHHBIX OHH/I6OK IIpHU BbIYHUC-
JIEHUSX U IOCTPOCHHSX rpadu-
KOB U PUCYHKOB, TPAMOTHOE U
aKKypaTHOE BBIITOJHEHHE BCEX
3aJaHNM, HAJIW9IUs BEIBOIA.

Bragenue HaBBIKAMH KC-
TUTyaTanuy npudopoB u
o0opynoBaHus

DKcITyatupyeT npubopsl U ¢pusznye-
cKoe 000pyI0BaHKE C MOCTOPOHHEH
TIOMOIIIBIO

Bnaneer HaBBIKAMU
9KCIUTyaTaluy IpuOOpOB U
00opynOBaHUsI.

Brnaners HaBbIkamu 0Opa-
00TKH nH(pOpMaLUU

C nonosgHUTEIBHOMN OMOIIBIO 00pa-
0aThIBaCT U HE MHTEPIPETUPYET pe-
3yJIbTaThl U3MEPEHUN

CdopmupoBaHbl yCTOMYUBEIE
HaBBIKM 00pabOTKHU U UHTEPIIPE-
TallUM PE3yJIbTaTOB U3MEPEHUI

Biianenne HaBblkamu npu-
MEHEHUS] XUMUYECKUX 3a-
KOHOMEPHOCTEW B MPAKTH-
YECKOU JEATENBHOCTH

HC BJIaACCT HABBIKAMU OITMCAHUA
OCHOBHBIX XUMUYECKHUX SIBIICHUH,
JIOTTyCKaeT OMOKU, ciado BiajaeeT
HABBIKAMH PEIICHUS TUTIOBBIX 3a/1a4.

BnazleeT HaBBIKaMH OIIMCaHUA
OCHOBHBIX XMMUUYECKHUX SIBICHUM
1 HaBBIKaMHU PCHICHUSA TUIIOBBIX
3aaa4 1 3aJ1a4 MOBBIIIEHHOM
CJIO)KHOCTH.
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIANYECKOE OBECIIEYEHUE

6.1. MaTepuaJIbHO-TeXHHYECKOE OOecneuyeHue

HaunmenoBanue crienuaibHBIX IIOMEILEHUN U
MTOMENICHUH JJII CAMOCTOSITEIHHON pabOoThI

OcCHAILIEHHOCTD CIENMUAILHBIX [TOMEIIEHUNA U
MTOMEIICHUH JJI1 CaMOCTOSITEIbHOM pabOThI

YK Ne 2,
JlaGopaTtopust Ne 311

JlabopaTtopuy HEOPraHWYECKOW XHUMHH: BBI-
TSOKHBIE IIKaQbl, CYIIMWIbHBIE MKa(bI, TEPMO-
CTaThl, MATHUTHBIC MEIIAJIKH, TEXHUYECKUE U
AHAJIUTHUYECKHE BECHI, HIICKTPOJIHM3EPHI, IICK-
TPUYECKUE TUTUTKH, (OTOIIEKTPOKOIOPUMET-
pbl, pH-MeTpbl, "HPOPMAIIMOHHBIE CTEHIBL.

YK Ne 2,
Jlab6opaTtopus Ne 316

JlabopaTtopuy HEOPraHWYECKOW XWUMHH: BBI-
TSDKHBIE IIKaQbl, CYIIMIbHBIE MKa(bI, TEPMO-
CTaThl, MAaTHUTHBIC MEIIAJIKU, TEXHUYECKUE U
AHAIIUTHYECKHE BECHI, AIICKTPOJIHM3EPHI, HIICK-
TPUYECKUE TUTUTKH, (POTOIIEKTPOKOIOPUMET-
pol, pH-MeTpbl, HPOPMAIIMOHHBIE CTEH/IBL.

YK Ne 2,
Jlab6opatopust Ne 309

JlabopaTopuy HEOPraHWYECKOW XWUMHH: BBI-
TSDKHBIE IKaQbl, CYIIMIbHBIE MKa(bI, TEPMO-
CTaThl, MATHUTHBIC MEIIAJIKU, TEXHUYECKUE U
AHAIUTHYECKHE BECHI, AIICKTPOJIHM3EPHI, HIICK-
TPUYECKHE TUIUTKH, (POTOITEKTPOKOIOPHUMET-
pbl, pH-MeTpbl, "HPOPMAIIMOHHBIE CTEH]IBL.

YK Ne 2,
Aynurtopus Ne 325

JIeKIIOHHAsI ayIUTOPUS: KOMITBIOTEP, MPOCK-
TOp, PKPaH C 3JCKTPONPUBOJOM, JTOCKA Mar-
HUTHO-MEJIOBasi, HTH()OPMAIIMOHHBIE CTEH/IBI.

YK Ne 2,
Aynuropus Ne 327

VYyeOHo-HuccaenoBaTenbekas — J1abopaTopusi:
KOMIIBIOTEPHI, TPOEKTOP, Pa3ABUKHON 3KpaH,
TeneBu3op, Bunaeo- u DVD- npourpsiBarens,
UH(POPMAaIIMOHHbIE CTEHIBI.

Crncok y4eOHbIX (UIBMOB: TEXHHMKa 0€30-
MaCHOCTH IpU paboTe B XUMHUYECKOU J1abopa-
TOpUH, XUMHUYECKasl CBSI3b U CTPOEHUE MOJIe-
KyJl, OCHOBHBIE 3aKOHBI TEPMOJANHAMUKH, CKO-
POCTh XMMHUYECKHX PEaKIIii, XHMUYECKash K-
HETMKa M  paBHOBECHE,  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH, OCHOBBI JJIEK-
TPOXMMHUH, OOIIME CBOWCTBA S-3JIEMEHTOB,
olure CBOICTBAa HEMETAUTMYECKHUX p-
JIEMEHTOB, aTIOMMHUH, €r0 CBOMCTBA M TOJIY-
YeHUE, KPEMHHUH U €ro CBOMCTBA.

YuranbHbli 3271 OUOIMOTEKH JUISl CAMOCTOS-
TeIbHOU paboThI

Crennanu3upoBaHHasi MeOelb; KOMITBIOTEp-
Hasl TEXHUKA, ITOAKIKYEHHAA K CETU ((I/IHTep-
HET», UMEIOLas JOCTYIl B JJIEKTPOHHYIO HH-
(dhopmMarmoHHO-00pa30BaTEIbHYIO CPEy

Meroanueckuii KaOUHET

CHGL{I/IaJII/I3I/IpOBaHHaSI MG6CJII>; MYJIbTHUMC-
JUUHBIN TPOEKTOP, NEPEHOCHOM dKpaH, HOYT-
OyK
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6.2. JIuneH3noHHOEe U CBOOOJHO pacpocTPaHsieMoe NPOrpaMMHoe obecredeHue

Ne [TepedeHb NULIEH3UOHHOTO ITIPO- PexBHU3UTHI MOATBEPHKAAIOLIETO JOKYMEHTA
I'PaMMHOT'0 00€eCIIeyeHusl.

Microsoft Windows 10 Kopnopa- | Cornamenue Microsoft Open Value Subscription
TUBHAs V6328633. Cornamenue neiictButenpro ¢ 02.10.2017
o 31.10.2023). Horosop MOCTaBKH I1O
0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional Plus | Cornamenue Microsoft Open Value Subscription
2016 V6328633. Cornamenne nericrButenbHo ¢ 02.10.2017
no 31.10.2023

Kaspersky  Endpoint  Security | Cyonuuen3uonssiii gorosop Ne 102 ot 24.05.2018.
«Cranpaptabiii Russian Editiony Cpok nerictBus nureHsuu a0 19.08.2020
I'paxxnancko-npaBoBoit Jlorosop (Kontpakt) Ne 27782
«[locTaBka poOICHHS TIpaBa MOJIb30BaHUS (JIMIICH3UH )
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk neii-
cTBUsA nuien3uu 19.08.2022r.

Google Chrome CBoboaHo pacnpoctpansiemoe [10 corjaacHO yCIOBUSM
JIMIIEH3UOHHOTO COTJIANICHUS
Mozilla Firefox CBobOonHO pacripoctpansiemoe 1O coriacHo ycloBUsSM

JJMIOCH3MOHHOI'O COIJIalliICHUA

6.3. IlepeyeHb y4eOHBIX M3JaHUI U Y4eOHO-METOAUYECKUX MATEPHATIOB
6.3.1. IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. Axmeros, H. C. O6mmas u nHeopranuueckas xumus: yueOnuk / H. C. Axmeros. — CII6.; Mo-
ckBa; Kpacunomap: Jlans, 2014. — 743 c.

2. Koncnekr nekuuii mo xumuu: yde6. mocodue / B. W. IlaBnenko, JI. B. [lenucosa, H. B.
Kimrounnkosa, A. H. Bonoguenxo. — benropoa: M3a-so BI'TY um. B. I'. Illyxosa, 2010. — 136 c.

3. [TaBnenko, B.M1. Metoaunueckue ykazaHUs K BBHITIOJHEHUIO TaOOPATOPHBIX pabOT MO AUCIIH-
IUTMHE «XUMUS» 711 CTYJIEHTOB IepBOro Kypca ouHoi popmsl 00yuenus / B.W. Ilasnenko, B.I'. Knu-
Menko, H.B. KmounnkoBa, A.H. Bononuenko, P.I'. JI.B. Jlenucosa, llleBiioBa. — benropoa: WU3n-Bo
BI'TY, 2016.—-52c.

4. Knumenko B.I'., Bonomuenko A.H., [TaBnenko B.W. O0mias u HeopraHuveckast XuMusi: yueo.

nocobue — benropon: M3a-so BI'TY um. B.I'. Illyxosa, 2017. — 147 c.

6.3.2. [lepeyeHb 10NOTHUTEIbHOM JIUTEPATYPbI

5. TeopeTrueckre OCHOBBI XMMHHU: 3aJaHUS JUIsI CAMOCTOATEIHHONU paboThl CTYEHTOB: y4eO.
nocobue / coct.: B. I'. Knmumenko, A. H. Bonomuenko, B. U. IlaBnenko. — benropoa: U3n-sBo BI'TY
uM. B.I'. lIlyxoBa, 2014. — 125 c.

6. OCHOBBI HEOPTAaHWYECKOH XMMHH, METOMA. YKa3aHUs JUIs CTYJCHTOB JTHEBHOH (OpMBI 00Y-
yenusi/cocT.: B. I'. Knumenko, A. H. Bonoguenko, B. U. IlaBnenko. — 2-e u3z., non. — benropon:
N3p-Bo BI'TY um. B. I'. lllyxosa, 2004. — 53 c.

7. KitounukoBa, H. B.OCHOBBI 3J€KTPOXUMHHM M XUMUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX
MeTaJUIOB: y4eb. mocodue it CTyACHTOB, oO0y4atomuxcs mo HampasieHnuto 270100 "Ctp-Bo" / H. B.
Kitounukona, JI. B. JlenucoBa. — 2-e u3n., nom. — benropon: M3n-so BI'TY um. B. I'. Illyxosa, 2010. —
131 c.

8. I'munka, H. JI. 3amaun u ynpaxHeHus mo oOmiei xumun: yueO. mocodue / H. JI. I'nunka. -
u3a. crep. - M.: Unaterpan-Ilpecc, 2005. - 240 c.
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6.3. IlepeyeHb 3JIEKTPOHHBIX U3AAHUI

1. AxmeroB, H.C. O6mias u HeopraHudeckas XuMus [ DIIEKTPOHHBIN pecypc]: yaeOHUK. —
OnextpoH. naH. — CII6.: Jlans, 2014. — 744 c. — Pexxum foctyma:
http://e.lanbook.com/books/element.php?pll_id=50684

2. TaBnenko, B.M. Meroanueckue yka3aHus K BBIIOJIHEHUIO Ja0OpaTOPHBIX paboOT MO AUCIH-
IIMHE «XUMUS» ISl CTYJCHTOB IIEPBOro Kypca O4HOM opMbl 00yUeHHs BCeX HaIpaBlieHU Oakasas-
puara [DnexTponHnsiii pecype]| / B.W. IlaBnenko, B.I'. Knumenko, H.B. Kirounukosa, A.H. Bomnon-
yeHko, B.B. [lenucona, P.I'. llleBuosa. — benropoa: M3n-so BI'TY, 2016. — 53 ¢. — Pexxum pocryna:

https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

3. Bonoguenko A. H. [TpakTukyM 110 HEOpraHMYECKOW XMMUU [ DIEKTPOHHBIN pecypc]: :
y4ae0. mocobue st CTyIeHTOB, oOydatomuxcs mo HanpasieHus M 240100.62 - XuM. TEXHOJIOTHS,
241000.62 - DHepro-u pecypcocOeperaroiue nporecchl B XUM. TEXHOJIOTUH, HEPTEXUMUHU, OUOTEXHO-
noruu, 270800.62 - Ctp-Bo / A. H. Bonoguenko, B. U. [TaBnenko, B. I'. Kimmmenko Pexum nocryna:

— https://elib.bstu.ru/Reader/Book/2014040921151112853000004246.

4. CripaBOYHHMK IO OOIIEH M HEOPraHMYECKOM XUMUHU [ DIIEKTPOHHBIHN pecypc]: coct.: B. U.
[TaBnenko, A. H. Bonoguenko, B. I'. Knumenko / BI'TY um. B. I'. lllyxoBa, kad. Heopran. XuMHUU. —
DneKTpoH. TeKCTOBbIE aH. — benropon : U3n-Bo BI'TY um. B. I'. lllyxosa, 2014. — Pexxum noctyma:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.4. IlepeueHb HHTEPHET PecypcoB, MPO(ecCHOHATBLHBIX 023 TaHHbIX, HHPOPMALIMOHHO-
CIPABOYHBIX CHCTEM

1. Poccuiickoe obpazosarne ®EJIEPAJILHBIN ITIOPTAJI: http://www.edu.ru/

2. DnexkTpouHo-6ubIMOoTeuHas cucrema «IPRBooksy: http://www.iprbookshop.ru/
3. DnekTpoHHas OubHoTeuHas cuctema u3a-Ba «Jlauby :http://e.lanbook.com

4. Xumunuecknii karanor: http://www.ximicat.com/

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

6. Xumuueckuii mopran ChemPort.Ru: http://www.chemport.ru

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



http://e.lanbook.com/books/element.php?pl1_id=50684
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393
https://elib.bstu.ru/Reader/Book/2014040921151112853000004246
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881
http://www.ximicat.com/
http://www.chemport.ru/
http://www.xumuk.ru/




