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Pabouast mporpamma o00peHa MeToquueCcKOd KOMUCCHENH HHCTUTYTa

« 15 » o8 2027r., nporokon Ne &

IIpencenarens K.T.H., JOLIEHT P, % (JI.A. TTopoxHIoK)
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIJIMHE

Kareropwus (rpym-

Kon 1 naumeHoBaHue

KOI[ 1 HAUMCHOBAHUEC
HHAUKATOpa JOCTHKC-

HanmenoBaHue mokas3atesis OICHHU-
BaHUA pe3yJjibTaTa O6ylleHI/I$I 10 Juc-

na) KOMHGTGHHI/Iﬁ KOMIICTCHIIU N HUST KOMITETEHITHI IHIITHHE

[Ipumenenue OIIK-3  Cmocoben | OIIK-3.4 Pemaer | B pesynbrate usyueHust pasuena

dbyHIaMEHTaIb- | OCYIIECTBJIATH IPO- | MPHUKJIAJHBIC 3a7a91 B | CTYJCHT JOJDKCH

HBIX 3HaHUH B | (eccmoHanbHyl0 ne- | obmactu TexHocdep- | 3HATH:

npo¢eCCuOHANIb- | ATEIBHOCTh C YYETOM | HO ~ 0€30IacHOCTH, | o OCHOBHBIE KJIACChI HEOopra-

HOW JIeATeNbHO- | TOCYIapPCTBEHHBIX UCIIOJIb3Ysl TEOPHIO M | HUYECKMX M OPTraHMYECKHX COEJIH-

CTH TpeOoBaHuil B 005a- | MeToAbl  (PyHAAMEH- | HeHMIl U X XMMUYECKHE CBOICTBA,
CTHU obecrieueHus | TaIbHBIX HayK ° 061]_[1/1e 3aKOHOMCPHOCTH
0€301acHOCTH OCYIIIECTBIICHHS XUMHUYECKHUX

IIPOLIECCOB OPraHUYECKUX M He-
OpPraHUYECKUX COEIUHECHMUIA;

o CHOCOObI TONY4YEeHUSI, TH-
MUYHBIC U CIICU(PUICCKIEC XUMU-
YECKHE CBOMCTBa HEOpraHuye-
CKUX U OPraHUYECKUX COEIUHE-
HU.

Ymersb:

. XapaKTepU30BaTh HEOpra-
HUYECKHE U OpPraHUYecKHe Co-
€IMHEHUS, UCIIOJIb3YEMbBIE B pa3-
JUYHBIX 00JacTsax TexHochep-
HOM 0€30I1aCHOCTH;

o ONpenensaTh TEPMOJMHA-
MUYECKHE M KHHETHYECKHE Xa-
PAaKTEpUCTUKU XUMHYECKUX pe-
akuuii; paccuuteiBath pH pac-
TBOPOB;

o OLICHMBAaTh  TE€XHOTE€HHOE
BO3/JCHCTBUE TPOM3BOJACTBA Ha
OKpPYXKAaroIIyIo Cpey.

Baagers:

. — HaBBIKAMHM TIPOBEJICHUS
XUMHUYECKOTO JKCIIEPUMEHTa B
OpraHMYeCcKOM W HeopraHuye-
CKOM XHMUH;

o — METOJ]aMH MpeJCKa3aHus
MPOTEKAHUS BO3MOXXHBIX XHMH-
YECKUX PEaKUUN U UX KHHETHUKY;
o 3HaHHUAMHU O  COCTaBe,
CTPOEHUH U CBOMICTBaxX BELIECTB,
HEOOXOMUMBIX ISl TOHUMAHHS
XUMHYECKHX  TPOIECCOB IS
oOecrieyeHHs Oe30MaCHOCTH.




2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM
ITPOI'PAMMBI

1. Komnerenmus OIIK-3 CniocobeH ocymiecTBIsATh MPoheCCHOHANBHYIO IS TEIIBHOCTD
C YYETOM roCyJIapCTBEHHBIX TPEOOBaHMI B 001aCTH oOecneueHus: 0€30MacHOCTH

I[aHHaH KOMIICTCHIIUA @opMpreTc;I CIICAYIONUMU JUCHUITTIMHAMMU.

CTa,I[I/IH HanmenoBanms JAUCHUITIIMHBI

b1.b.J113 Xumus

b1.b.J125 | Ynpasnenue texHochepHoil 0€3011aCHOCTHIO

b1.5.J]126 | [Ipou3BojCTBEHHAsI CAHUTAPHS U TUTHCHA TPYAA

b1.B.H1.J101 | ®usnyeckas XuMust TUCTIEPCHBIX CUCTEM U TOBEPXHOCTHBIX SIBJICHUIA

b1.B.H1./104 | Beenenue B mpodeccuto

3. OBPBEM JIMCHUIIJIMHBI

OO01m1as TpyA0€MKOCTh AUCIMILIMHBI COCTaBIIACT S 3a4. equHull, 180 yacos.
dopma NPOMEKYTOYHOM ATTECTAlUA DK3aMEH

Bun yae6HO# paboThI Bcero Cemectp
4acoB No 2
OO01mas Tpy0eMKOCTh TUCIUTUIHHBI, 4aC 180 180
KonrakTHas padora (ayauTopHbIe 3aHs- 77 77
THS), B T.4.:
JIEKIIUHU 17 17
nabopaTopHbIE 34 34
IIPAKTHYECKHE 17 17
TPYIIOBbIE KOHCYJIBTAIMU B IEPUO]] TEOPE- 5 5
THYECKOTO OOYUCHHUS M TPOMEKYTOUHOM
aTTeCcTaINH
CamocTosiTe1bHAsi paGoTa CTYIEHTOB, 103 103

BKJIKOYasi HHAUBUAYAJIbHbIE U TPYNIIOBBIE
KOHCYJIbTAIMH, B TOM YHCJIE:
KypcoBoii npoekT
KypcoBas pabora
PacuetHo-rpaduueckoe 3ananne
WuauBuayabHOE JIOMAITHEe 3aJaHue 9 9
CamocTosTenpHas padoTa Ha MMOATOTOBKY K 58 58
ayJMTOPHBIM 3aHSATHUAM (JICKIIMH, TIPAKTHYC-
CKHE 3aHSITHS, JAOOPATOPHBIC 3aHSITHS)

DKk3aMeH 36 36




4. COJIEPKAHUE JTUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypecl Cemecrtp?2

n/a

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

Bunpl yueOHOM Harpy3ku u
UX TPYAOEMKOCTb, Yac.

Jlexmun
[IpakTnueckue
3aHATHS
JlaGoparopHsbie
3aHATHS
CaMocCTosTENb-
Has pabora

1.

Knaccmbm(aunﬂ, CBOMCTBA XUMHYECKHUX 3JIEMEHTOB. HepI/IOIII/I‘IHOCTL CBOMCTB 2JI€MEHTOB.

Baxneiilne HEOPraHWMYECKUE COCIMHEHHMs, HOMEHKJIATY-
pa, cBoiicTBa. KHCIOTHO-OCHOBHBIE CBOMCTBAa BEILECTB.
ITpunnun [Taynu, npaswio Xynaa, npaswio KiieukoBcko-
ro. KsanroBelie uncna. CTpoeHHME MHOIO3JIEKTPOHHBIX
aTOMOB. OJeKTpooTpuuarenbHocTh. KoBaneHTHOCTh. Ba-
JICHTHBIE BO3MOKHOCTH JIEMEHTOB. [lepuonnyeckuii 3akoH
JA.U. MenneneeBa. OCHOBHbIE THUIIBI M XapaKTEPUCTUKHU
XUMHUYECKOU CBS3H.

2 2 4 5

2.

OCHOBHBIE 3aKOHBI XUMHUHU

OcHoBHble MOHATHS. Monb U 3KBUBaJeHT. Pacuer macco-
BOro cocraBa. ['a3oBbie 3akoHBL. CTeXMOMETpUYECKHE 3a-
KOHBI (3aKOH TIOCTOSHCTBA M COXPAHEHHsI MAacChl, 3aKOH
HSKBUBAJICHTOR).

3.

O6IJ_II/IG 3aKOHOMCPHOCTH OCYHICCTBJICHUSA XUMHUYCCKUX IMMPOLECCOB

OcHoBHbIE TNOHATHS TepMoAuHAMMKHU. IlepBoe Hauano
TepMoauHamMuKu. 3akoH ['ecca. DyHKUMU COCTOSHUS CH-
CTEMBbI: SHTAJBIMS, SHTponus, 3Heprus ['nd6ca. Hampas-
JICHHOCTh XHMMHYECKUX IpoueccoB. OCHOBHbIE MOHSTUSA
XUMHYECKON KHMHETHKH. 3aKOH JEHCTBUS Macc. DHEprus
aKTUBallMU. YpaBHeHHEe AppeHuyca, mpaBwio Bant-
Iopda. Xummnueckoe paBHOBecue. KoHcTaHTa XumHue-
ckoro pasHOBecHs. (DakTOpHI, BIMAIONIME HAa CMELICHUE
xuMuueckoro pasHoBecus. [Ipunnun Jle-Illarense.

2 2 5 7

4.

TeopeTnyeckre OCHOBBI ONMMCAHUSI CBOMCTB pacTBOPOB

PactBopbl. CriocoObl BhIpaXEHHUS KOHIIGHTPAIM pacTBO-
poB. 3akonsl Payns u Baut-I'odpda. Teopust snekrponutu-
yecko auccouuauus. IIpasuno bepromie-MuxaineHko.
NoHHOE mpou3BeneHUE BOJIbI, BOJOPOJHBIM MOKA3aTElb.
[TpousBenenne pactBopuMocTd. I'mapomus coseil. Kon-
CTaHTa U cTeneHs ruaponunsa. Pacuer pH kucnor, ocHoBa-
HHH, COJEH.

5.

OKXHCITHTEIIFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BCIICCTB. SHGKTPOXI/IMI/I'-IGCKI/IG IMPONECCChI

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ peakUMH.  THIbI
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakuui. Psa Hamps-
JKeHUU MeTtauioB. ['anbBanuueckue sneMeHThl. Kopposus
METAJJIOB. DJIEKTPOJIM3 PACTBOPOB U PACILIIABOB COJICH.

2 2 4 7




6. Xwumus S-anementoB |-l rpynm nepuoaudeckoit CHCTEMBI 3JIEMEHTOB U UX COCTMHCHUMA

Csoiicta anemenToB |-A u |I-A rpynnsl. Pacnipoctpanen- 2 1 4 5
HOCTb, MOJy4YEHUE, MPUMEHECHHE. DJIEKTPOHHOE CTPOCHHUE
3JIEMCHTOB, BAJICHTHOCTb U CTCIICHL OKHCIICHUS. Du3nde-
CKHE W XHMHYECKHE CBOMcTBa. BakHeime coenuHEHHUS,
UX TepMUYECKash YCTOWYUBOCTh. OCOOCHHOCTH CTPOCHUS
aTOMOB JIUTHs, Oepuiutist U Maraus. BzaumonelictBue me-
TaJUIOB C pacTBOpamMu pa30aBJIEHHBIX M KOHIEHTPUPOBAH-
HBIX KHCJIOT.

7. Xwumusg p-anemenTtos |1-1V rpynn nepuonnyeckoil CHCTEMBI JIEMEHTOB M UX COEIUHEHUM

CgoiicTBa 60opa u amomuaus. U3NYECKUe U XUMHYCCKUE 2 1 4 5
cBOMCTBAa. Bakueilume coequHeHUs, UX TEpMHUUYECKast
YCTOMYMBOCTh. PacnpocTpaHeHHOCTh, MOJTy4YEeHHUE, TTpUMe-
HeHue. B3aumojeiicTBue HEMETaUIOB U METAJUIOB C pac-
TBOpaMH Pa30aBJICHHBIX U KOHIEHTPUPOBAHHBIX KHUCIOT H
IIEI0OYCH.

Oco0OeHHOCTH CTpOEHUsl aToMa yriepojaa U KpeMHUSs, HX
ajutoTporHble Moaudukanui. CBONCTBA MOATPYIIIBI Tep-
MaHusi. Pu3nyeckue U XUMHUYECKHUE CcBoicTBa. Pacmpo-
CTPaHEHHOCTh, TOJydyeHUe, IpuMeHeHue. Bzaumoneii-
CTBHE HEMETAJJIOB U METAJUIOB C pacTBOpaMu pa30aBIieH-
HBIX U KOHIICHTPUPOBAHHBIX KUCIIOT U IIEJTIOYECH.

8. Xwuwmus p-anementoB V- VII rpynn neproauueckoil CHCTEMBI DJIEMEHTOB M UX COETMHEHHIN

CaoiicTBa a3ora, ¢ocdopa, MBIIIbIKA, CYypbMbl, BUCMYTA. 2 1 4 5
®dusnueckue U XUMMHUYECKHUE CBOMCTBA. AJIJIOTPOIHBIE MO-
mudukanuu dochopa. BakHelmme coeMHEHUS, UX TEP-
MHYECKAsl YCTOMYMBOCTh. B3anMOJENCTBHE a30THOM KHC-
JOTHI C METAJNIAMU U HEMETaJUIaMH.

CaolicTBa cepbl, CeleHa U TeJUTypa, UX KHUCIOPOJHBIE CO-
equHeHus. dusmyeckue u xumuyeckue cpoiictBa. Oco-
OCHHOCTH B3aUMOJICHCTBUS CEPHOU KHUCIOTHI C METAJIIaMHU
U HemeTraulamMu. TepMHuuecKas YCTOWYHMBOCTb COEIUHE-
HUM.

CaoticTBa ranmoreHoB ((propa, xmopa, noga, Opoma, acra-
ta). dusnueckne U XUMUYECKHE CBOMCTBA. BakHeiimme
COEMHEHMS, UX TEPMUYECKass YCTOWUYUBOCTh. B3aumoen-
CTBHE TaJIOT€HOB C KUCJIOTAMM M IIEJIOYaAMH.

9. Teopernueckue OCHOBbI OPraHUYECKON XUMHUH

Knaccudukanus opraHuueckux COCIUHEHUNW U PEeaKIHi, 2 4 11
(GyHKLIMOHATIBHBIE TPYMIbl. Teopuss XMMHYECKOro CTpoe-
HUs opraHudecknx coeauHeHuin A.M. byrtneposa. Buabl
u3oMepun. BalleHTHBIE COCTOSIHUS YIVIEPOAHOIO aTOMA.
Homenknatypa opraHM4eckux COeAUHEHHN. XHUMUYECKUE
CBOMCTBA IIPEICIbHBIX, HENPEAEIBHBIX, apPOMAaTHYECKUX
YIJI€BOIOPOAOB, CIHUPTOB, KapOOHOBBIX KHUCIOT, KHCIO-
POACOAEPKAUX APOMATUYECKUX COCTUHEHUM

Hroro 17 17 34 58




4.2. Conepxkanue NpaKTHYECKUX (CEMMHAPCKUX) 3aHATHI

e HaunmenoBanue K-Bo K-Bo
- pasnena JUCIHUILIH- Tema npakTHYECKOTo 3aHATHUS 4acoB
n/m 4acoB
HBI CPC
Knaccudukanmst u | CBoiicTBa OCHOBHBIX KJIACCOB HEOpraHUYe-
CBOMCTBA  XHMHYE- | CKUX COCTMHECHUM
1 CKHX DJIEMEHTOB. 2 2
[TepuoanuHoCTh
CBOICTB DJIEMEHTOB
9 OcHoBHble  3aKOHBI | [IprMeHeHUE 3aKOHOB XMMHUU IPH PEHICHUH 5 5
XUMHHU MPAKTUYECKHUX ajad
CKOpOCTh XUMUYECKON pEeaKIUU. XUMHUUECKOE
OCHOBHBIE 3aKOHO-
paBHOBECHE
3 MEpPHOCTH OCY- 2 2
[IECTBIICHUS XNMHU- DHepreTika XUMHUYECKUX peakiui. XUMHUKO-
YECKUX IIPOLIECCOB TEPMOJIMHAMHYECKUE PACUCThI
Pemenue 3amau Ha criocoObl BBIpaKEHUsT KOH-
Teopermeckue  oc- LEeHTpalMii pacTBOpoB, omnpeaeiaeHue pH pac
4 | HOBBI OIMMCaHUs P Ii POB, OTp N PP 2 2
. TBOPOB COJICH, KHCIIOT U OCHOBAaHHWI W HaIuca-
CBOMCTB PacTBOPOB. o
HUE YPaBHEHUS THIPOJIN3a COJICH.
OKUCIIUTEIHLHO-
BOCCTAHOBUTEIILHEIE
o OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.
5 CBOMCTBA  BEIIECTB. 2 2
OCHOBBI JICKTPOXUMHUHU.
DIEKTPOXUMHUYECCKHE
MIPOIIECCHI
XUMHS S-3JIEMEHTOB
I-1l rpynn nepuoau- | 3yueHne 3akoOHOMEpPHOCTEH B H3MEHEHUU
6 | yeckoif CHCTEMBI | XMMUYECKHX CBOICTB anemeHToB I-11-A rpyn- 1 1
AJIEMEHTOB U WX CO- | MBI, PEIICHHE 3a/1aY.
e TUHECHUM
XHAMHS P-3JIEMEHTOB
11-IVA tpynnsl ne- | M3yyeHne 3akoHOMEpHOCTEH B W3MEHEHUHU
7 PHUOINYECKOMN CH- | XUMHUYECKHX CcBoOHcTB dnemeHtoB llI-1V-A 1 1
CTeMBbl DJIEMEHTOB W | TPYIMIIBI, pEIIeHHE 3a/1a4.
HUX COeIUHEHUU
XUMHS P-3JIEMEHTOB .
W3ydeHrne 3aKOHOMEPHOCTEH B HM3MCHCHHUH
V- VII rpynn nepu- .
o XUMHAYECKHX CBOHCTB »diaemeHToB llI-1V-A
8 OJMYECKOH CHCTEMBEI . N 1 1
IpYNIbI, 3aKOHOMEPHOCTEH B CBOWCTBax, pe-
SIIEMEHTOB U HX CO-
- HIEHHUE 3a71a4.
eINHEHU I
Teopernueckue oc-
.. | Teopus ctpoeHus u kinaccupukanus opraHu-
9 | HOBBI OpTraHUYECKOM . 4 4
YECKUX COEIUHEHHUH.
XUMUAU
HUTOTI'O: 17 17




4.3. Conep:xaHue Ja00pPaTOPHBIX 3aHATHIA

CamocrosiTenbHas
Ne Haumenosanue K-Bo pabota Ha MoAro-
Tema mabopaTopHOTro 3aHATHUS
n/m | pasaena AUCHUILTUHBI 4acoB | TOBKY K ayJIuTOp-
HBIM 3aHITHIM
1 | Knaccuduxamnus,
. TexHuka 0€30MacHOCTH U MpaBHIIA
CBOMCTBa XMMHMUYECKUX
pabotel B sabopatopuu. KuciorHo-
AJIEMEHTOB. [Tepuo- . 5} )
o OCHOBHBIE CBOMCTBa KJIacCOB Heopra-
JTUYHOCTh CBOICTB .
HUYECKUX COCIMHEHUN
DJICMEHTOB.
2 | OcHOBHBIE 3aKOHBI | DKBUBAJICHT U MOJIIpHAs Macca HKBH- 4 4
XUMUHI BaJICHTA
3 | Teoperuueckue OCHO-
BBl OIUCaHus CBOMCTB | CBOICTBA pacTBOPOB. 2 2
pacTBOpOB
4 | OOmue 3aKOHOMEPHO- | DKCIEPUMEHTAIIBHOE  OMpEeTIeHue
CTH  OCYILECTBICHHS | DHTAIBIUN XUMUYECKUX MPOLIECCOB 4 4
XUMHUYECKHX IPOIIeC-
OB XuMH4ecKasi KHHETUKA U paBHOBECHUE
5 | Teopernueckue ocHo- | Onpenenenue pH pactBopos. I'mapo-
Bbl OMNMCAHMS CBOMCTB | JIU3 COJIEH, BIMSIONIMX Ha CKOPOCTh 3 3
pacTBOpPOB KOPPO3UH METAIIJIOB
6 | OKuCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIE OKHCITUTEIIEHO-BOCCTAaHOBUTEIILHBIC
CBOICTBa BEIIECTB. | CBOMCTBA BELIECTB. JJIEKTPOXHMHYE- 4 4
DNEKTPOXUMHUUECKHE | CKHUE IIPOLIECCHI.
MPOIECCHI
7 | Xumus S-35eMeHToB |-
Il rpynn mnepuommye- .
pyHt pHOA Cgoiictpa snemenToB |-11 rpymm s5e-
CKOM CHCTEMBI 3Jie- 4 4
MEHTOB
MEHTOB M MX COEJIHHE-
HUH
8 | XuMusi  P-d>JIEMEHTOB
I11-1V rpynn nmepuonu- .
P PHOAM™ | cpoiicra anementos 11l 1 IV rpymi
YECKOM CHUCTEMBI 3Jie- 4 4
HIIEMEHTOB
MEHTOB M MX COEJIHHE-
HUH
9 | Xumussi  p-3I€MEHTOB
V-VIl rpynn mnepwuo- .
Py P CaoiictBa snementoB V-VII rpynn
TUYECKOH CHUCTEMBI 4 4
9JIECMEHTOB
JJIEMEHTOB W WX CO-
€IMHEHU N
UTOI'O: | 34 34

4.4. Conep:xxaHue KypcoBOI0 MpoeKTa/padorTsbl

He npenycMoTpeHO yueOHBIM TLIaHOM.




4.5. Conep:xaHue UHAUBUAYAJTbHBIX JOMAIIIHUX 3aJaHUH

B mipoiiecce BbINMOMHEHUS! MHAUBUAYAIbHBIX JOMAIIHUX 3aJaHUN OCYIIECTBIISET-
csl KOHTaKTHas pabora oOydaromierocst ¢ npemnojaaatesneM. KoHcynbTaiuu npoBoAsSTCsS
B ayAUTOPHUS U MOCPEACTBOM JJIEKTPOHHOW MHGOPMAIIMIOHHO-00pa30BaTENbHON Cpeibl
YHUBEPCUTETA.

Ha Bemomaenne WMJI3 mpemycMoTpeHO 9 dYacoB camMOCTOSTEIBHON pabOTHI
CTyJIeHTa 1o paznaenam 1, 4, 6-16.

Tunosslie 3amanus /13

1. Hanuiure 31€KTpOHHYI0 M 3JIEKTPOHHO-Tpaduyeckyro (GopMyiy aroma
anemeHTa Ne 30 B HOpMajJbHOM U BO30YXKJIEHHOM COCTOSIHMSIX, YKa)XUTE Ha3BaHUE
ATOTO D3JIEMEHTa W BO3MOXKHBIE BAJICHTHOCTH, IEPUOJ W TPYyMNIy K KOTOPOM OH
MPUHAJIJICKUT, 3HAYEHUsI KBAaHTOBBIX uucen (n, 1, my, Ms) GpopMupyroiiero 3nekTpoHa
3TOro aToMa.

2. CocraBere Boipakenue [IP AgBr m AgCl, cpaBHHTE HX PacTBOPUMOCTD.
PaccuuTaiiTe KOHIIEHTpAIMIO KATHOHOB M aHMOHOB B HACBIIIIEHHOM PAacTBOPE OJHOTO U3
ATUX BEIECTB.

3. CocraBbTe ypaBHEHHUS PEAKIUN C IMOMOIIBI0 KOTOPHIX MOXHO OCYIIe-
CTBUTh yKa3aHHble TmpeBpamieHus. OOMEHHbIE pEaKIMd HAMUIIUTE B HOHHO-
MOJIEKYJISIPHOM BUJIE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN YPABHINUTE MOHHO-
AJIEKTPOHHBIM METOJIOM.

Ca—CaH>—Ca(OH),—»CaCO3;—»CaO—Ca(NOs)2
Al2O3 + H2SOs—;  Al2O3z + KOH —zeemeer - C + HaSOusom——>; 2 +

NaOH—;
Sn + H2SOuouu——>;  H3ASOz+ KMNO4 + H2SOs—; S + H2O0pp—;
CuzS + HNOszuy—;  Mg+HNO3 pazo—.

4, CxuranueMm 25 1 (H.y.) CEpOBOAOPOJA MOIYYUIN CEPHHUCTBIA aHTUAPHU]L,
npudeM ero BeixoJ coctaBui 90% ot teopernyeckoro. [lonyueHHbIN ra3 npomyCcTUin
yepe3 pacTBop, coaepxkammii 280 r rugpokcuaa kanusa. Onpenenure coctaB U Maccy
00pa3oBaBIICHCS COJIM.

S. Ocy1iiecTBUTE CIEAYIOIMIME PEBPALICHUS:

OCeH30JI—TIpeIeTbHBIC YTIIEBOOPOABI—IHKIONTapaGuH—O0eH30IbI—IUKIONapaduH
nuKIonapapuH—0eH301—TIPEACIbHbIE YTIIEBOI0POIbI— aJIbJACTUILI— CITUPTHI



5. OHEHOYHbBIE MATEPHUAJIBI VIS TPOBEJAEHUA TEKYIIET'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1.

Peasim3zanuss KoMneTeHIum

1 Komnerenuusa OIIK-3 CriocoGeH ocymiecTBasTh TPOPEeCCHOHATBHYIO ACSTEIHHOCTD
C YYETOM roCyJIapCTBEHHBIX TPEOOBaHMIl B 001aCTH oOecnieueHus: 0€30MacHOCTH

HanmenoBanue nunaukaropa
JOCTH>KEHHS] KOMIIETEHUIUN

Hcnonb3yeMblie cpeacTBa OLICHUBAHUS

OIIK-3.4 Pemraer nmpukJaaHble
3ama4n B o0jacTu TexHOchep-
HOM 0€30MacHOCTH, UCTOIb3Ys
TEOPHIO U METOJbl (pyHIaMEH-
TaJbHBIX HAYK

Dk3ameH, 3amuTta W13, 3amura 1adbopatopHbIX padoT, pelIcHIE
3aJja4 Ha MPAKTUYECKHX 3aHATUAX, COOEceIOBaHUE, YCTHBIN
orpoc

5.2. TunoBsIie KOHTPOJIbHBIC 3a/laHUA 1JIA l'lpOMe)KyTO‘IHOﬁ aTrecralnmmn

5.2.1. [lepevyeHb KOHTPOJIBHBIX BONPOCOB (THUIIOBBIX 3aJaHU)

AJIF IK3aMEHa

HaunmenoBaunue
pasjela TUCIUILITUHbI

CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)

Knaccudukanus, cBoiictBa 1.

XUMUYECKHUX
[TepuoauyHOCTD
AJIEMEHTOB.

QJICMCHTOB.

CBOWCTH

OJNEKTPOHHOE CTPOEHUE aToMa M CUCTEMaTHKa XHMHYe-

CKHX DJIEMEHTOB. XuMHueckas cBs3b. KoBaneHTHas CBA3b U €e

ceorictBa. [Ipmanun Ilaynu, nmpasuno Xynna, npaswio Kireu-

KOBcKOro. KBaHTOBBIE yHCIIa.

2. BaxHeliline HEOpPraHMYECKHE COCIUHEHUs, HOMEHKJIA-

Typa, cBoKcTBa. KNCIIOTHO-OCHOBHBIE CBOWCTBA BELIECTB.

3. OxapakTepusyiiTe BaJICHTHbIC BO3MOXHOCTH aToMoB N, Al,
S, Mn, B, Ca, C, Cr, P, Zn.

4. 3aKOHYHUTE ypaBHEHHE PEAKIUIl:

MnO+N20s5=; K20+Al2,03=;

NaHCO3+NaOH=; (ZnOH),SO4+KHSO4=.

5. CocTaBpTe B MOJIEKYJSIPHOM BHJIE€ pEaKLUU IOJIyYEHUS

BCEX BO3MOJKHBIX COJIEM MCXOJS M3: THIPOKCUIA IIMHKA U CEp-

HUCTOW KHCIIOTBI

Mg(OH)+HClI=;

OCHOBHBIE 3aKOHBI XUMUH

1. CrexuoMerpuyueckne 3aKkoHbl XMMUHU. OCHOBHBIE I'a30BbIE
3aKkoHbI. OKHUCINTEIBHO-BOCCTAHOBUTENIBHBIN 3KBUBajeHT. Kak
PacCUMTHIBAIOTCS YKBUBAJIIEHTHBIE MACChl OKCH/IOB, OCHOBAHUM,
KHUCJIOT U COJIEH.

2. IIpn pactBopenun 0,584 r mertayna B KUCIOTE BBIACIIH-
nock 219 ma Boopona npu temnepatype 17°C u nanenun 156
klla. BerancauTe MOJSIpHYIO MacCy SKBUBAJIEHTa METAJLIA.

3. PaccuuTaiite 06eM BO10p0O/ia, KOTOPHIN BBIIEIUTCS MPH
pacTBopeHNn amoMuHus Maccord 10,8 T B M30BITKE COJSHOU
KHCIIOTHI (H.Y.).

OO0mue 3aKOHOMEPHOCTH
OCYILIECTBIICHHUS] XUMHUYeE-
CKHX TIPOIIECCOB

1. OJIEMEHTBl XMMHYECKOW TEPMOJMHAMMKHU. 3aKOHBI TeEp-
MOJMHAMUKH. XapaKTePUCTUKH (YHKIIMH COCTOSIHHSI CHCTEMBI.
VYcnoBusi caMONTpOU3BOILHOTO TPOTEKAHUSI XUMHUYECKUX Peak-
muii. 3akoH ['ecca.

2. OCHOBHBIE ITOHITHS XUMHUYECKONH KMHETUKH. 3aKOH IeH-




ctBus macc. IIpaBuno Bant-I'odhda. Daktopsl, Bausmomme Ha
CKOPOCTh XUMHUYECKOW peakinuu. XuMHYECKoe U (a30BOE paB-
HoBecHs. HampaBienue xumuueckux peakiuii. Tepmoxumuue-
CKH€ ypaBHEHUs. 3aKoHbI Pays.

3. [Ipu kakoil TemmepaType CaMOINpPOM3BOJIBLHO MOMAET pe-
aknus: CaCOs3) — CaO) + COx(n?

4. BosmokHa M B CTaHAApPTHBIX YCIOBHUSIX pEaKIUs:
TiO20+Cr)=TiwTCOw)?

5. Onpenenure N3MEHEHUE CKOPOCTU XUMUYECKON peaKIiu
NO2r = NOw) + Oz

a) MpU yMEHbIIEHUN KOHIIEHTPAIH pearupyroirux BeniecTs B 4
pasa; 0) mpu yBEeJIMYCHUU JaBJICHUS B CUCTEME B 3 pasa.

TeopeTnueckue  OCHOBBI
ONMCAaHUSI CBOMCTB pac-
TBOPOB

1. PactBopbl. CriocoOb! BbIpakKeHUsI KOHLEHTPAIUK pacTBO-
poB. I'maponu3. ®Pusnueckudl cmblica ruaposnsa. DakTopsl,
BIIMSIIOIIME HAa CMEILLICHUE PABHOBECHS B PEAKLIUAX MMAPOIIH3a.

2. Paccuuraiire 00beM 8%-ro pacrBopa Ca(OH). (p=1,160
r/Mi1), HEOOXOIMMBII ISl TIOJTHOTO pacTBOpeHHs 14 T IMHKA.
Omnpeznenute HOPMAIbHYIO U MOJIIPHYIO KOHIIEHTPALUU PacTBO-
pa Ca(OH)..

3. VYxaxute peakuuto cpenbl (pH) pacTBopoB ciemyroniux
coJIeli: Moauaa Kanus, Merabopara HaTpus, KapOOHaTa aMMo-
HHS, XJIOpHAa BUCMYTa, Xpomara Hatpus, Hutpara xenesa (I1),
UHKaTa HaTpusi, TuapocyibpaTta Oapus, KapOoHaTa jkenesa

(1.

4. Paccuurars pH pactBopa, nosyueHHOro pacTBopeHuem 1
r Ca(OH)2 B 4 1 BozpI.
OxucauTenpHo- 1. TuIbl  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHUM.
BOCCTAHOBUTEJIbHBIC VYcnoBus caMOIIPOU3BOJIBHOTO IPOTEKAHUS PEAKIUH.
CBOWCTBa BEMIECTB. JJek- | 2. XVMHYECKHE UCTOUYHUKH TOKA. DJIEKTPOJIU3 PacIiaBOB U
TPOXMMHUYECKHE Tpollec- | pacTBOpoB. 3akoHbl Papanes. 3akoHBl dJeKTposn3a. Psn

ChI

HalpsDKEHUH METaJuloB. 3aBHCHUMOCTh CBOWCTB METAIJIOB OT
IOJIO’KEHHUS B PAAY HANPSIKEHUM.

3. lNansBanmveckuii snement. Koppo3us u 3ammra Mera-
JIOB U CIUIaBOB. Buabl KOppo3uu. DNEKTpOXUMUYECKass KOPPO-
3usl. XUMHUYECKUE METObI 3aIUTHI OT KOPPO3UH.

4. CocraBpTe CX€My TraJbBaHMYECKOIO AJIEMEHTA, COCTOS-
LIEr0 U3 IIMHKOBOW M HUKEJEBOM IJIACTHH, OMYIIEHHBIX COOT-
BeTcTBEHHO B 0,3 M 1 0,2 M pacTBOpPHI UX COJIEH.

o. VYKaXuTe CXeMbl aHOJHOIO M KaTOJHOI'O IOKPBITUH XKe-
ne3a.

Xumus S-dnementon -1l
rpyIm NEepPUOIUYECKON
CHUCTEMBI DJIEMEHTOB U UX
COE€IUHEHMI

1. Onpenenure Maccy TBEpABIX U 00bEM ra3000pa3HbIX MPOAYK-
TOB, 00pa3yIoUIMXCs MpU pacTBopeHuu 12 r kanpuusa B 120 mi
12%-noro pacTBopa a30THOM KKCIOTH (p=1,07 T/Mi1).

2. 3aKOHUYUTH [IPEBPALLCHUS:
Ca—CaCl,—~Ca(OH).—CaCO3—Ca(HCO3)2
Na + H2SO4om)—>; MgCl2 + H:O—; BeO + KOH + H.0—.
3. Onpenenuts 3Hauenue pH npu pacrBopenun 0,23 r kanpLuus
B 0,5 1 BoABI (H.Y.)?

4. CrutaB MUTHS M MarHusi pacTBOPWIM B pa30aBICHHON cosi-
HOHM kuciore. Onpenenure COCTaB CIIaBa B MAcCCOBBIX JIOJISIX
(%), ecam Macca BeIAeIHBIIErocs raza cocrasuia 10 % ot mac-
Chl CILIaBA.

5. KakoBwl Macca TBepABIX U 00BEM Tra3000pa3HbIX (H.y.) MPO-
JYKTOB DJICKTPOJIM3a paciuiaBa 79 r cynbhura Maraus?




Xumusi p-snementoB -
IV rpynn nepuoanueckoin
CUCTEMBI 3JIEMEHTOB U UX
COCIMHEHU N

1. Onpenenuth Maccy ocaaka U o0beMm raza (H.y.), MOJdy-
YyeHHbIe pu pacTBoperuu 101 1 cynbduaa amoMuHus.

2. Kaxkoit 06beM raza BbIACIUTCS IPH B3aUMOJACHCTBUU 32 T
6opa ¢ azotHol kucnoroit (P=1,2 atm., t=26°C)?
3. Onpenenuth Maccy 00pa30BaBIIErOCS OCaaKa MPU CMe-

mmBanuu 246 r okcuaa ceunna (1) u 57 mu 0,4 H. pacTBOpa
cynbdaTa HaTpusl.

4. Paccuurars pH 120 ma 4%-ro pacTBopa HUTpaTa CBUHLIA
(1) (p=1,034 r/mn).

5. 3akonunth peaknuu: NaxSiOs+H20=;  Sn+HNO3pas5.=;
Pb+H2S04=; C+CaO=; Al203+ H2S04—;
Al;O3+KOHpacrsop—>;  C00O + B203—; B+KOH—.

Xumus P-37eMeHToB V-
VIl rpynn nepuoguue-
CKOHM CHCTEMBI AJIEMEHTOB
U UX COSTUHEHUN

1. Kakoii o6vem 0,1 M pactBopa HsPO4 MOXHO TPUTOTOBUTH U3
15 mn 2,5 M pactBopa?

2. 3akonuumre ypaBHeHus peakumii: NHiNOs —1;
NaNO2+KMnO4+KOH—; HNOs —— . NasPOs+H0-;

PCl3+H20—; Cu+HNOskoHI.—; Cu(NO2)2+H20—;
Bi+HNO3zpa36.—; K2S03+KMnO4+H20—;
PbS+H2,0—PbSOs+...; 12+NaOH—; Nal+H2SOsxom.—>;
ClO2+H,0—; HF+SiO2—; Bro+KCrO,+KOH—;
MnCl2+H20—.

3. Kakoii 06bem 0,1 M pactBopa H3PO4 M0OkHO MPUTOTOBUTH 13
15 M1 2,5 M pactBopa?

4. Boruncnute HOpManbHOCTh 10%-HOro pactBopa KIO3 kak
okucimrens  (p=1,09 r/mm) KIOs BoccraHaBmuBaeTcs Ji0
cBOOOHOTO HOJIA.

5. Kakoii 00bem auokcuaa cepol (H.y.) HE0OOXOAUM IS TIOJTHOTO
BocctanoBneHuss KoCr207, comepsxkamerocst 0,75 1 4%-Horo
pactBopa (p=1,026), no CrClz B conssHOKHUCIOM pacTBOpe?
PaccumnTaiiTe MOJNSIpHBIE MacChl SKBHUBAJICHTA OKUCIHUTENS U
BOCCTaHOBUTEIISL.

TeopeTnyecknue  OCHOBBI
OpraHUYECKON XUMUHU

1. Knaccudukanmsi opraHU4eCKUX COCIUHEHUN U PEeaKInid,
(YHKIIMOHATTbHBIE TPYTIIIHI.

2. Teopust XUMUUYECKOTO CTPOCHHSI OPTaHUYECKUX COCTNHE-
Huii A.M. Bytieposa.

3. Bunbr uzomepun.

4. BaneHTHbIE COCTOSIHUS YTJIEPOJAHOIO aTOMa.

o. Homenkiatypa opraHnueckux coeIuHeHN!

6. B ueMm cocTout cymHocTs cuHTe3a Bropua? Mcnons3yiite

ero JISt TOJIyYECHUS 2,3-muMeTnunoyTaHa u 2,4-
JUMETUIIIECHTaHa; HAa30BUTE UCXOIHBIC BEIIECTBRA.

7. Hepe‘lI/ICHI/ITC XHMHYECKHE CBOMCTBA aJIKCHOB Ha npumepe
MIPOIUIJIEHA U MIPUBEANTE YPaBHEHMSI PEAKIUH.
8. Kakyto o0miyto hopMyny UMEIOT anbIeruibl U KETOHbI?

[Ipuenure dopmynsl dopManbaeruaa, aleToHa U aleTaib/e-
T'MJI; HA30BUTE UX 110 CUCTEMATUYECKOI HOMEHKIIaType.

9. [TosryunTh pa3sHBIMU CLIOCOOAMM STUIIOEH3O0.

10. Kak mosyyaroT apoMaTH4ecKue TajoreHONpOU3BOIHBIE?
N3 Genzona monyduTh XJIOPUCTHIA OCH3UIT U OEH30TPUXIIOPHU.
11.  Kak nomyyaroT kapO6oHOBbIe kuciaoThl? M3 3Tana momy-
YUTh HE MEHEE TPEX KUCIIOT.

12.  Ha3zoBuTe HNpOAYKTH OKUCICHUS U BOCCTAHOBIICHUS alle-
TOHA.




5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPHUAJIOB /ISl 3AIIIUTHI KYPCOBOI0 MpPoeKTa/
KYPCOBO padoThI

BrlnonHeHne KypcoBOro npoeKkTa/KypcoBoil paboThl HE IPETYCMOTPEHO YUEOHBIM
TUTAHOM.

5.3. TunoBbIe KOHTPOJIbHBIC 3a/I1aHUS (MaTepnam,l) JIA TEKYIEro
KOHTPOJIA B CEMECTPE
Tunosblie BOIIPOCHI MJIA 3aIIIUTBI ﬂaﬁopaTOpHLIX paﬁoT

JlaGopaTopnas padora Ne 1 «Kucj10THO-OCHOBHBbIE CBOMCTBA KJIACCOB HEOPraHM-
YeCKHUX COeAHMHEHM I

1. Hanummre gopmynsl coequHeHud, ux rpaduueckue (GopMysiabl U ypaBHEHHS
nucconmanuu: okcun azota (V), ruapokcun onosa (IV), cepaucras kucnora, oprodoc-
dat meau (II), ruapoopTOCHIUKAT KaJIbIUs, HUTPAT THAPOKCOATIOMUHUA.

2. Hanummumre Gopmyibl OKCHUAOB, COOTBETCTBYIOIINE YKa3aHHBIM THAPOKCHJIAM.
YKaxuTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U MOJATBEPIUTE XUMUUYECKUMU PEaK-
musimu: HCIO, NaOH, Be(OH);.

3. 3aKOHYHTE YpAaBHEHUE PEAKIIMIL:

KOH + H,Si03 =; HBr + Mg(OH), =; NaHSO, + CaOHNO; =.

4. CocTaBpTe B MOJIEKYJSIPHOM U HOHHOM BHJE PEAKIMH ITOJYYEHHS BCEX BO3-
MOJKHBIX COJIEH UCXOSl U3:  THUJPOKCUIA IMHKA U CEPHUCTOU KHUCIIOTHI

5. Hanmummre B MOJIEKYJISIPHOM M HOHHOM BHUJE PEAKLINH CICAYIOLIIUX IpeBpalie-
HUU: FeS —» SOQ —> 803 —> H2804 —> Zn(HSO4)2 —> ZnSO4

JlabGopaTopHas padora Ne 2 « IKBUBAJEHT M MOJISIPHASA MacCa IKBUBAJIEHTA)

1. Onpenenure SKBUBAJIIEHT U MOJISIPHYIO MacCy SKBHUBAJIEHTA CEPHOU KHUCIIOTHI B
peakouu. 2H>S0O, + Ca(OH)z = Ca(HSO4)2 + 2H,0.

2. BemiecTBO COCTOMT W3 MarHus, BOJOpPOJAA, YIIepoja U KUCIOpOAd; MaccChl
HaxoasaTcsa B cootHomiennn Mg:H:C:O = 1,01:0,083:1:4. BeiBectu (popmyny Beliie-
CTBa.

3. KakoB 00beM COz, 3anumaemblii 1 Mosib raza npu temmeparype 27°C u napieHuu
1,5 atm?

4. U3 1,35 2 okcupa metaia nonyvaercs 3,15 2 ero Hurpara. Beruucaure mo-
JSIPHYIO MacCy 3KBUBAJIEHTAa 3TOr0 METaJlIa.

5. Kakoii o6vem nipu 20°C u 99,06 Klla Oyzaer 3anumats COz, TOTy4YeHHBIN NpU
B3auMoericTeuu 0,5 5kB kapOoHAaTa ¢ KUCIOTON?



JlaGopaTtopnas padora Ne 3 «CBoiicTBa pacTBOPOB»

1. Onpenenure MPOIEHTHYIO KOHILIEHTPALMIO PACTBOPA, MOJYYEHHOTO MpPH
cmemuBanuu 200 T 10%-noro pactBopa HCI u 300 1 BozbI.

2. Ckoinbko mit 0,25 M pacTBopa XJ0puJa KaJbLHs MOKHO IMPUTOTOBUTH W3
1,4 r comu?

3. Ckonbko nuTpoB xyopoBogopona (24°C, 99,34 «klla), nHeobOxomumo
pactBopuTh B 1 KT 6%-HOTro pactBopa HCI miis monyuenus 20%-roro pactBopa?

4, Kakas wmacca 5%-noro pactBopa AgNOsz Tpebyercs naisi oOMEHHOM
peakiuu co 120 M 0,6 H. pactBopa AlCI3?
S. KaxoBa pactBopumocts npu 50°C cynbdara Kanus, eciau Ipu ynapuBaHUU

460 r HACBIIIEHHOTO MIPHU ATOM TeMIepaType pacTBopa noydeHo 60 r 3Toil com?

JlaGopaTopnasi padora Ne 4 «Omnpenenenue TemaoBbIX 3GGeKTOB XMMHUYECKHX
NPOLIECCOB»
1. Berunciuth cTaHAapTHOE U3MEHEHHUE YHTAIBIIMU B PEAKIUU:
Ca(OH)2(x) + CO,(r) = CaCOs3(x) + H2O(1)

2. HaiiTu KOJIMYECTBO TEIIOTHI, BBIACISIOMICHCS IPU B3pbIBE 8,4 11 rpeMydYero ra-
3a, B3SITOTO TIPH H.Y.

3. IIpu kakou TemMIieparype caMmOoIpPOU3BOIBHO MOWIET peaKIus?

CaCO3(x) — CaO(k) + COx(1)

4. Duranbnus pactBopenus CuSO4-5H,0 B Bone paBHa +117,7 /K, a SHTAIBIINS
ruaparanuu CuSO4paBHa —77,8 k/[x. Beraucaute snTanenuio pactsopeHus CuSOa.

5. IIpu pactBopenuu 10 r 6e3BogHoro CaCl; B 200 r BOJBI TeMIiepatypa pacTBo-
pa noBbicwiiack Ha 7,7°C. Beruucnure sHtanbnuio ruaparanuu CaCly, eciiv SHTAIbIUS
pactBopenust CaCly-6H,0 paBua —19,08 x/x/mMoib. Y eabHYI0 TEMIIOEMKOCTh PAaCTBO-
pa npumuTte paBHou 4,184 Jx/r-rpan.

6. HaiiTu 3HaueHHe KOHCTAHTHI CKOPOCTH peakinu A + B — AB , ecnu npu KoH-
neHTpauusx BemectB A u B, paBHbix cootrBeTcTBeHHO 0,05 1 0,01 MOB/1, CKOPOCTH
peakuuu pasHa 5-10~° mons/(J1-MuR).

7. [1Be peakuuu npoTekaroT npu 25°C ¢ 0IMHAKOBOW CKOPOCTHIO. TeMiepaTypHbIit
KO3 PuIMeHT ckopocTu nepBoi peakuuu paseH 2,0, a Bropoil — 2,5. Haiftu otHo1Ie-
HHE CKOpPOCTEN 3TuX peakuuii npu 95°C.

8. B xakoM HarpaBiIe€HUU CMECTUTCSI PABHOBECUE B PEAKIIUU:

2CO(r) + Oo(T) = 2C0O2(1r); AH® =-566 xJlx

a) IpU MOHWKEHUU TEMIIepaTypbl; 0) MpH MOBBILIEHUU JABJICHUS; B) MPU YBEJIHU-
yeHUH KoHIeHTparuu O,?

9. Beraucauts TeMiieparypy, Ipu KOTOPOH KOHCTAaHTa PaBHOBECHSI PEAKIINK paBHA 1.

2N02(F) = N204(F)

N3menenusmu AH® u AS°® ¢ temmepaTtypoil mpeHeOpeub. B kakoM HampaBiieHUU
CMECTHUTCSI PaBHOBECHE MPU TeMIiepaType 0osiee HU3KOM, ueM HaiijieHHas?



JlaGopaTtopnas padora Ne 5 «Onpenenenue pH pacTtBopos. I'uaposus coJieid, Biau-
SIIOIIMX HA CKOPOCTHh KOPPO3HH METAJLIIOB)
1. [IpuBenuTe ypaBHEHHS TUCCOLMALIMN CICAYIOMIUX BEUIECTB:
H2SO4; NaOH; H3PO,4; CuSO4; Ca(HCO3)2; FEOHSO,.

2. Kakue u3 nepeurciaeHHbIX HIKE peakinil MpakTUYeCKu UAyT 10 KoHIa (HeoO-
patumo)? OTBET MOATBEPJUTE YPABHEHUSMH COOTBETCTBYIOIIMX PEAKUUA B MOJIEKY-
JSIPHOM U MOHHOU (opMme.

Na,S + HClI —» ; NH4NO3; + HCI — ; MgClIl, + NaOH — ;

3. HanummTe ypaBHEHUs THPOJIM3a B MOJEKYJISPHONH M MOHHO-MOJEKYJISIPHON
dopMax u ykakuTe peaknuto cpenbl caeayromux coieit:  NaSOy; NiCly; KsS; FeySs;
NCls.

4. Yto npou3ouaeT, eciau CIUTh PAcTBOPHI: a) XJOpUJAa aMMOHHMS U KapOoHaTta
HaTpus; 0) cynbdarta xkenesa (11I) u cynsduna natpus?

5. Ompenenure BenumunHy pH BomHoro pactBopa HCI konuentpaumu 0,11
MOJIB/JI, €CJIM CTEIIEHb JUCCOIMAINN cocTaBisieT 85%.

JladopaTropHasi pa6oTa Ne 6 «JIeKTPOXUMHYECKHUE MPOIECCHD

1.  VYpaBHsiiTe peakuuu, yCTAHOBUTE UX THII.

CaS0O4 — CaO + SO, + O3 MgO + Cl, + C=MgCl; + CO

2. Bo3moskna nu peakiust Hg + HaSO4(xonir.) = HgSO4 + SO, + HL0.

3. CocTaBUTh CXE€MYy rajJbBaHMUYECKOTO AJIEMEHTA, COCTOSAIIEIO U3 MarHMeBOU U
KEJIE3HOM IUIACTHH, ONYIIEHHBIX COOTBETCTBEHHO B 1 M u 0,8 M pacTBOpBI HX COJEM.
Hanucath MOHHBIE YpaBHEHMS PEAKUUN W ypaBHEHMS AJIEKTPOJIHBIX IMpoleccoB. Bri-
yrcauTh D/IC rajibBaHUYECKOTO JIEMEHTA.

4. CoctaBUTh CXeMy O3JEKTpoJin3a pacmiaBa U BoaHoro pactBopa CrClz Ha
MHEPTHBIX 31ekTpoaax. Kakas macca BemiecTBa BbIACIUTCA Ha KaTOJ€ U3 paciuiaBa, ec-
JI¥ cWJia TOKa paBHa 6 A, a Bpems sJiekTponn3a — 1,5 yac?

5. Xpom HaxoauTcsl B KOHTAKTE ¢ MeAbto. Kakoilt meTamn Oyner KoppoaupoBaTh B
Kucjoi cpene. Jalite cxemy o0Opasyromierocst mpu 3TOM rajJbBaHUYECKOr0 2JIEMEHTA.

Jlaboparopnasi pa6ora Ne 7/ «Xumus S-3;1eMeHTOB |-11 rpynn nepuoauyeckoi cu-
CTeMbI JIEMEHTOB M UX COeTUHEHH D)

1. Onpenenure mMaccy TBEpAbIX M 00beM ra3000pa3HBIX MPOAYKTOB, 00pa3yro-
nuxcs npu pactBoperuu 12 1 kanbiusa B 120 mi 12%-Horo pactBopa a30THOM KHUCJIOTHI
(p=1,07 r/mn).

2. 3aKOHYHTH IPEBPALICHUS:

Ca—CaCl,—»Ca(OH).—»CaC0O3—~Ca(HCO3):
Na + H2SO4(konu) =; MgCl2 + H2O =; BeO + KOH + H.0 =.

3. Onpenenuts 3HaueHue pH npu pactBopenun 0,23 r kaneuust B 0,5 1 BOIbI
(n.y.)?

4. CnnaB MUTUS U MarHus pacTBOPWIM B pa30aBiIeHHOM colisiHOM kucioTe. Onpe-
JIEJIUTE COCTaB CIIaBa B MacCOBBIX J0JsIX (%), eciii Macca BbIAEIMBILErOCs ra3a cocTa-
BriIa 10 % ot maccel ciuiasa.

5. KakoBbl Macca TBepJbIX U 00bEM Ia3000pa3HbIX (H.y.) IPOIYKTOB 3IEKTPOJIH-
3a pacriaBa 79 r cynbhura Maraus’?



JlaGopaTtopnas padora Ne 8 «Xumus p-ainementoB |l1-1V rpynn nepuoanyeckoii
CHCTEMbI JIEMEHTOB U X COeTHHEHHI»

1. Onpenenuth Maccy ocazka U 00beM rasa (H.y.), MOJIy4eHHbIE TTPU PACTBO-
penun 101 r cynbduaa amoMuHUs.

2. Kaxkoit 00beM raza BeIIETUTCS IPU B3auMOEHCTBUU 32 T 00pa ¢ a30THOM
kucnotoi (P=1,2 arm., t=26°C)?

3. Onpenenuts Maccy 00pa30BaBIIErOCS OcCaJka MpU CMEIMBaHUM 246 T
okcupa ceunna (1) u 57 mn 0,4 H. pactBopa cynbdara HATPHSL.

4, KakoBa Macca oCHOBHOM couir, oOpa3yromerics u3 5 r xiaopuaa osiosa (I1)?

5. Ompenemuts pH 120 mn 4%-ro pactBopa Hutpara cBunma (l1) (p=1,034
r/Mi).

6. 3akoHunte peakuu:  AlyO3+KOHpaemop=; B+KOH =; C+CaO=;
Na,B4sO;+H,S0O4=; Si+NaOH(pacmB)=; Na,SiO3+H,0=; Sn+HNnga36,=;
Pb+H,SO,=; SiF,+H,0=; Ca(A|02)2+H20 =

Jladoparopuasi padora Ne 9 «Xumus p-jiementoB V- VIl rpynn nepuogudeckoi
CHCTEMBbI 3JIEMEHTOB M UX COeTUHEHUIN»

1. Kakoii 06wem 0,1 M pactBopa HsPO4 moxxao npuroroButs u3 15 Mt 2,5 M
pactBopa?

2. Kakoit o0bem 6%-Horo pactBopa K2Cr207 (p=1,04 r/mi) tpebyercs s
okucieHus B cepHokucioM pactBope KNO2, cogepxkamierocs B 0,15 1 0,5 M pactBopa?

3. Beraucnutes HOpMasbHOCTH 10%-HOTO pactBopa KlO3 kak okumcmuTens
(p=1,09 r/mi). KIO3 BoccTaHaBmuBaeTcs 10 CBOOOHOTO HOJIA.
4, Kakoii o00BmeM guokcuma cepbl (H.y.) HEOOXOIUM Jii TOJHOTO

BoccranoBienus K2Cr207, cogepxamerocs 0,75 1 4%-Horo pactBopa (p=1,026 r/mn),
10 CrClz B constHOKHCIIOM pacTBope?

5. Onpenenute pH u crenens ruaponmsza 2%-voro pactBopa Ba(NO:):
(p=1,01 r/mm).
6. 3aKOHYUTE YPABHEHUSI PEAKIINNA:

NHsNO3z—t5; NaNO2+KMnOs+KOH —; HNO3z—';
PCl3+H20—; Cu+HNOskoHU.—; Cu(NO2)2+H-0O—;  Bi+HNO3zpa36.—;
Bro+KCrO+KOH—; H2S+S02—; [>+NaOH—.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IKAJIbI OLlEeHUBAHUS

[Ipu mpoMexyTOUHOM arTecTanuu B GopMe IK3aMeHa MCIOIb3YeTCsl Cle Ty omas
IIKaJjia OLICHUBAHUS: 2 — HEYJOBJIETBOPUTEILHO, 3 — yJIOBJIETBOPUTEIIBHO, 4 — XOpOIIIO,
5 — oTyn4HoO.



KpI/ITCpI/IHMI/I OLICHHMBAHHUA I[OCTI/I)KeHI/Iﬁ MOKa3aTelIey SBJISIFOTCS:

HanmenoBanue Kputepuit onenuBanust
IIOKa3aTelst
OLICHUBAaHMS
pe3ynbTaTa
00yJeHus 1Mo
JUCLUILINHE
3HaHus 3HaHWE TEPMHUHOB, ONIPEACICHUMN, TTOHATHI
3HaHME OCHOBHBIX 3aKOHOMEPHOCTEN, COOTHOLLIEHUH, IPUHIIUIIOB
ITostHOTa OTBETOB HAa BOIPOCHI
O06BeM 0CBOEHHOI'0 MaTepHaja
YeTKOCTh M3JI0KEHUS M MUHTEPIIPETalluy 3HAHUI
Ymenus ITosTHOTA BBIIOJHEHHOTO 3a1aHUs
YMeHue crpaBisThCs C 3a7adaMH, BOIPOCAMHU U IPYTMMH BHJIaMU IIPUMEHEHUS
3HAHUU
YMmeHnne 000CHOBBIBATh MPUHSTOE PEIICHHE TPY BUION3MEHEHUHN 3aaHUI
YMeHue NpuMeHsATh TEOPUIO IPU PEIIEHUU IPAKTUYECKUX 3aJaHUN
YMeHue cpaBHHBATh, CONOCTAaBIATh, 0000IIaTh U AejaaTh BBIBOJBI 110 MOJIYYEH-
HBIM pe3yJIbTaTaM
HaBbixku Bb100p METOIMKH BBINOJIHEHUSI 33 JaHHSI
Brnaneer npuemamu noucka nH(GOpMAIUK U3 Pa3IMIHON YIeOHOH JINTepaTyphl
AHayin3 1 000CHOBAHUE PE3YJIbTATOB BHIIOJHEHHBIX 3aaHUI
HaBbIku TEOPETUYECKOTO 1 HKCIIEPUMEHTAIIBHOTIO UCCIIETOBAHUI
Braneer HaBpIKaMy IUIaHUPOBAHMS, HOCTAHOBKU U 00pabOTKH SKCIIEPUMEHTA

OueHKa MpenojgaBaTesieM BbICTABISIETCS UHTErPATIBHO C YUYETOM BCEX IOKa3arte-
JIEW U KPUTEPUEB OLICHUBAHUS.

Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHIIUI 110 MOKA3aTeF0 3HAHHUS.

Kpurepuit YpOBEHb OCBOEHHS U OLICHKA
2 3 4 5
3nanne Tepmu- [He 3HaeT TepMUHOB | 3HaeT TepMUHBI U | 3HaeT TEPMHMHBI W | 3HAET TEPMUHBI U
HOB, ompezneine- |1 ONPCAC/ICHNY, | ONPEACTICHUA OINpEJICTICHUST  He- | ONpeAeIeHrus He-

HUN, TOHITHMN

OCHOBHBIX NOHATUN

KJIACCOB HEOpPTraHM-
YECKUX W OpraHu-
YECKUX  COEIUHE-
HUMA, HO JOTTYCKaeT
HeTOYHOCTH  (hop-
MYJIHUPOBOK.
[onyckaer HeTOu-
HOCTH TIpH M3JIO-
JKEHHH OCHOBHBIX
TOHSTHM, CYIIHO-
CTU SIBJICHMH |
MPOLIECCOB, JIEXKa-
X B OCHOBE XH-
MHUYECKHUX MpoLec-
COB.

OpPraHMYecKux  H
OpraHMYEeCKUX CO-
IMHCHUM; 3aKOHOB
XUMHUH, HO JIOIyC-
KaeT HETOYHOCTH B
OIPEICIICHUSX.
HcyepnbiBaronie,
MIOCJIEI0BATEIIBHO,
YETKO U JIOTUYECKU
CTPOMHO M3Jaraer
OCHOBHBIE TTOHATHUSA
XUMUH, TIPUPOAY U
CYILHOCTb SIBJICHUU
U TPOLECCOB, Jie-
J)KalluX B OCHOBE
XMMHYECKUX TIPO-
LIECCOB.

OPraHUYECKUX |
OpPraHUYEeCcKUX CO-
eIUHCHUM;  3aKo-
HOB XUMUU, MOXKET
KOppeKTHO  cop-
MYJIUPOBAThH ux
CaMOCTOSATEIBHO.

HcyepnbiBatonie,

II0CJIEIOBATENBHO,
YEeTKO U JIOTUYECKU
CTPOMHO H3Jaraer
OCHOBHBIE  TIOHSI-
THA XUMHUH, TMpH-
polly U CYILIHOCTb
SBICHUM M TpO-
LIECCOB, JIEXKAIINUX
B OCHOBE XUMHYE-
CKHX MPOIIECCOB.




3Hanue OCHOB- | He 3Haer OCHOB- | 3HaeT  OCHOBHLIE | 3HACT  OCHOBHBIC | 3HAET  OCHOBHEIC
HEIX 3aKOHO- | HPIE 3aKOHOMEPHO- | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
MepHocTeii co- | CTH  OCYMIECTBIIE- | OCYICCTBICHHS OCYIIECTBIICHUS OCYIIECTBICHUS
OTHONICHUY, HHUS ~ XUMHYECKHMX | XMMHYECKUX MpO- | XMMHUUYECKUX IIPO- | XMMHYECKUX IIPO-
— IPOLIECCOB ~ OPTra- | rjeccoB OpraHmye- | LECCOB  OpraHuye- | IeCCOB OpraHuye-
HAYECKUX M HEOP- | cKHX M HEOpraHW- | CKHX W HEOpPraHH- | CKUX M HEOpraHH-
TaHUYECKUX CO- | yeckMx coeauHe- | YECKUX — COEIMHE- | YECKHX  COEIMHE-
€UHEHUN;  COOT- | guii HUH, COOTHOIIEHUS | HUHM, COOTHOIIEHHUS
HOIIIEHHUSA IIO CIIO- mo crocobdam II0- | IO crmocodaM IIo-
cobaM  TOTy4CHHS JydeHUS] W THUOUY- | Iy4eHUS U TUIUY-
A TUOUYHBIM U HBIM W clenu(u- | HbiIM U crenudu-
crenuduaecKkum YJeCKUM  XUMHYE- | YUeCKUM XHUMHUYe-
XUMHUYECKUM CKUM CBOMCTBaM | CKUM CBOMCTBaM
CBOMCTBaM  HEOp- HEOPTraHWYECKHUX M | HEOPraHUYECKUX U
TaHUYECKUX U Op- OpPraHUYECKUX CO- | OpPraHUYECKHUX CO-
TaHUYECKUX co- eIUHEHUM, MOXET | eIUHEHUN, MOKET
e IUHCHUIN CaMOCTOSITEIIbHO MX | CAMOCTOSTEIEHO
MOJYYUTh W HUC- | UX TOJYYUTh H
MOJIL30BAaTh, HO | MCIIOIB30BaTh
JIOIyCKAaeT He3Ha-
YHATEJIbHBIE OIIN0-
KH
ITonnora oree- | He maer orBersl Ha | Jlaer Hemonuele | Jlaer otBersl Ha | Jlaer MOJIHBIE,
TOB Ha BOIIPOCHI OOJIBIIMHCTBO BO- | OTBETHI HA BCE | BOIPOCHI, HO HE B | pa3BEPHYThIC OT-
MPOCOB BOIIPOCHI [IOJIHOM 00BEME BETHl Ha IIOCTaB-

JICHHBIC BOITPOCHI

O6beM ocBoeH- | He 3Haer 3Haum- | 3HaeT Toibko oc- | 3Haer  marepuan | Obmamaer TBepAbIM
HOTO MaTepuajia | TEIBHOH yacTy | HOBHOM MaTepHald | JUCLHUILIIMHBI B | U IIOJIHBIM 3HAHUEM
Marepuajia  Jguc- | AUCHMIUIMHBIL, HE | 1OCTaTOYHOM Marepuajia  Juc-
LUILIAHBI YCBOMJI €T0 JIeTa- | oObeMe LUTUIAHBI, BIIaJICCT

aen JIOTIOJTHUTEIEHBIMU

3HAHUSIMHU

YerkocTh  u3- | M3naraer 3HaHusa | M3naraer 3Hanms ¢ | M3naraet  3HaHus | M3maraer 3HaHus B
TIOXKEeHUS W WH- | 063  JIOTMYECKOW | HapymieHussMd B | 0€3 HapylIeHWil B | JIOTMYECKOH  mo-
TepIpeTanuu IMOCTICIOBATEIIBHO- | JIOTUYECKOM MO- | TOTHYECKOM I0- | CJIEOOBATEIILHOCTH,

SHAHUIH CTH. CJICIOBATEIBHOCTH. | CICAOBATCIIBHOCTU. | CAMOCTOATCILHO

HesepHo wu3naraer
U UHTEPIPETUPYET
3HaHUA

[onyckaer HeTou-
HOCTH B H3JI0XKe-
HAW W HHTEPIIpe-
Talluy 3HAHUN

I'pamotHO ® 1O
CyILIECTBY H3JIara-
€T 3HaHUsA

UX HHTEPIPETUPYS
Y AaHATTU3UPYA.
I'pamoTHO M TOYHO
u3JlaraeT 3HaHWf,
JIEJIaeT CaMOCTOsI-
TEJIbHBIC BEIBOBI

Ornenka c(pOpMHUPOBAHHOCTH KOMITETCHIIUI 110 MOKA3aTeI0 Y MCHHUSL.

Kpurepuit YpoBEHb OCBOEHMS U OLICHKA
2 3 4 5
IMonnora BeI- | He moxer oxapak- | Ksamupunuposan- | Keamuumuposan- | KeaauguimpoBaH-

ITOJIHCHHOTI'O
3aaHus

TEpU30BaATh HEOP-
TaHUYECKUE U Op-

HO U 0e3 ommdoK
MOXET XapaKTepH-

HO U 0Oe3 ommmOOoK
MOKET XapakTepu-

HO U 0e3 oumudoK
MOXKET XapaKTepH-

TaHUYECKHE  CO- | 30BaTh HEOPraHH- | 30BaTh HEOPTaHH- | sopary  geoprami-
CINHCHHA, HC- | YCCKUE U OpraHu- | YECKUC W OpraHu- YEeCKME U OpTraHHM-
OJIb3yeMbIE B | UECKHE COCJIUHE- | YeCKHE COCIMHe-

YeCKHEe  COeIuHe-
pa3NuyHBIX O0JIa- | HAS,  HCIIONb3ye- | HUS,  HCIONb3ye-
CTAX TeXHoc(ep- | Mble B PasIMYHBIX | Mble B pasiuyHplx | B/ HCIHOIB3Ye-
HOM  0Oe30macHo- | 00JacTIX  TeXHO- | obmacTsax TexHo- | MPIC B PasiIHTHbIX
crm; He ymeer | cdepHoil Gesomac- | cdepHoit Gesomac- | 00JIACTAX  TEXHO-
ONPENICNIATh  TEP- | HOCTH; yMeeT | HOCTH; ymeer | cepHoii Gesomnac-




MOJMHAMHYECKHE | ONPEAENATh  Tep- | ONPENeNATh TEP- | HOCTH, yMEET Ipe-
M KUHETHYECKUE | MOIMHAMUYECKHE | MOJIUHAMUYECKUE | nensaTh TEPMOJIH-
XapaKTEPUCTUKH U KUHETUYECKHE | U KHUHETHYECKHE | gaMuuecKhe M Ki-
XHMHYECKHX  PE- | XapaKTePHCTHKH XapaKTECPUCTUKU HeTHueckde  Xa-
AKIMH; He yMEET | XUMHYECKHX  pe- | XHMHYECKHX  pe- PAKTEPHCTHKH XH-
pH pPacTBOPOB; | aKIUii; aKIIMi; pPacCUMTHI-
MUYECKUX  peak-
yMeeT OlICHUBATh Batb pH pacTBoO- .
TEXHOT€HHOE BO3- poB; ymeer omenu- | WM, PaccuuThI-
NEUCTBHE  IPOM3- BaTh TexHoremmoe | BaTb pH pacTso-
BOJICTBA Ha OKpY- BO3JIeiicTBUE TMpo- | POB; YMECT OLCHU-
YKAIOIIYIO CPEy. W3BOJICTBA Ha | BaTb TEXHOTCHHOE
OKPYXKaIOIIYI0 BO3JICCTBUE TIPO-
Cpeay, HO JOIYC- | U3BOJCTBA Ha
KaeH HEOONBIINE | okpyKAIOLIYIO
HETOYHOCTH. cpeny.
VMmeHue He cmpasaserca c | Jomyckaer He- | 'pamotHo m  06e3 | ['pamotHOo m  0e3
CIIpaBIsIThCs ¢ | IPOCTCHIINMY 3a/1a- OonpIIMe  3ameya- | OIIMOOK CIIpaBJIfeT- OIIMOOK CIIpaBIIs-
3ajauamu, Bo- | UaMH, BOIPOCAMH H | HHs NPH BBINOJHE- | Cs ¢ MPOCTCHUIMMH | €TCS ¢ MPOCTEHIIH-
npocaM y | APYTUMH  BHIGMH | HUM  TIPOCTCHUIMX | 33Ja4aMH, — BOIPO- | MH M IOBBILICHHOM
3aJJaHAN 3a/1a4, BOIIPOCOB M | CaMUd U JAPYTUMH | CJIOKHOCTH  3aja-
ApYruMH - BH- JIPYTUX BHJIOB 3a- | BHJIAMH 33JJaHUI YaMH, BOIPOCaMH U
AaMH 3aZlaHuH JTAHUI JOPYTUMH  BUJIaMH
IIPUMCHCHUA 3aJaHuN
3HaHUH
YMeHue He wmoxer mpen- | Homyckaer ommbOku | Moxker oOocHoBath | 'paMoTHO u apry-
06OCHOBBIBATE | JIOKUTH peElIeHHE | IPU  OOOCHOBAHMH | MPUHATOE PEIICHUE | MEHTUPOBAHO  MO-
npuHsATOe pe- | UPH  BUJIOM3MEHe- | IPHHATOTO  pEIIC- | NPH  BHAOH3MEHE- | JKeT 000CHOBATh
menne  mpu | MM 3a7aHHH HUSL  TIPM BUJOM3- | HUM 3a[aHMH, JO- | IPUHATOE PELICHHE
MEHCHMH 3a/IaHUi | IyCKaslk ~ HE3HA4u- | IpU  BUJAOM3MEHE-

BHUIOHU3MEHE-
HUY 3aJaHUN

TeJIbHBIE OLIMOKU

HUHU 3a0aHui

YMeHue mnpu-
MEHSTh  TEOo-
puI0 TpuU pe-
IIEHUHM TpakK-
TUYECKUX 3a-
aHu’

He 3naer teopuro u
HE yMEET €€ TpH-
MEHATh MpPHU pele-
HUU TIPAKTUUECKUX
3aJaHuN

3HaeT TEOPHIO, HO
HE YMEET €€ TpHu-
MEHATh TpH  pe-
HIEHUM TPaKTHYe-
CKUX 3aJaHui

3Haer TEOPHIO,
YMEET €€ TpUMe-
HATH TIpU pelie-
HUM TPAKTUYECKUX
3aJlaHul, JOmycC-
Kasi He3HAUYUTEb-
HBIE OITUOKHU

3HaeT U rpaMOTHO
MPUMEHSIET  TEO-
PpHIO TIPU PEIIEHUU
MPAKTUYECKUX 3a-
HaHuu

YMeHue cpas-
HUBaTh, COIO-
CTaBJIAATh,

o0o0mare "
JenaTb BBIBO-
bl TO TOdy-
YEHHBIM  pe-
3yJbTaTam

He ymeer cpaBHu-
BaTh, COIIOCTaB-
JISTh, 0000IIAaThL H
JieJ1aTh BBIBOJIBI I10
MOJIYYCHHBIM  pe-
3yJIbTaTaM

YMeer  cpaBHHU-
BaTb U COIIOCTaB-
JIATh OJTYYCHHBIC

pe3ynpTaThl  0e3
00001IeHMS u
BBIBOJIOB

Ymeer CpaBHHU-
BaTh,  COIIOCTaB-
JI9Th, 00001IaTE U
JIeJIaTh BLIBOIBI II0
MOJYYEHHBIM  pe-
3yJbTaTaM, zo-
MmycKkas He3HadH-
TEIbHBIE OIINOKHU

I'pamoTHO M apry-
MEHTHUPOBAHO
yMeeT CpaBHUBATb,
COTIOCTABIIATD,
o0o0marr u Je-
JaTh BBIBOJBI TI0
MOJTYYEeHHBIM  pe-
3yJbTaTamM




OHCHKa C(bOpMPIpOBaHHOCTI/I KOMHGTCHHI/Iﬁ o nokasareiro HaBEIKH.

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 3)
Beibop  meronuku | He Bnameer HaBbl- | Bnaneer HaBbl- | Bnageer HaBbika- | Bmameer  HaBbIKaMu
BBIIIOJIHEHUA  3aja- | KaMU IIPOBCACHUA | KaMHW IIPOBCIAC- | MU IIPOBEACHUA IIpOBEACHUSA XUMHU-
HUA XHMHUYECKOI'O 3KC- | HUA XUMHUYC- | XUMHUYECKOTI'O YyeCcKoro JKCIEepU-

IIEpUMEHTa B Opra-
HUYECKOH U Heop-
raHUYEeCKON XMMUHU;
METOAaMH IpeACKa-
3aHUS TPOTEKaHUs
BO3MOJKHBIX XUMHU-
YECKUX peaklui u
UX KUHETHKY; 3Ha-

CKOTO DKCIepH-
MEHTa B oOpra-
HUYECKOW U He-
OpPraHUYeCKOu

XUMHUH;  METO-
JaMH  TIpeJicKa-
3aHUS TpPOTEKa-
HUS BO3MOKHBIX

JKCIIEPUMEHTA B
OpPraHUYecKOd U
HEOPraHWYeCcKoi
XUMHUU; METOAAMU
MIpEeACKa3aHUs

MIPOTEKaHUs BO3-
MOXKHBIX XHMHYE-
CKMX peakuu u

MEHTa B OpraHuue-
CKOM W HeopraHuye-
CKOM XHMHH, METO-
JlaMHi  TpeJIcKa3aHus
MPOTEKAHUS BO3-
MOYHBIX XUMHUYe-
CKMX pEaKUUHd U HX
KUHETUKY; 3HAHUSIMU

HUSMH O COCTaBe, | XUMHUYECKUX ux KUHETHKY,
CTPOCHMM M CBOW- | peakuuMii M WX | 3HaHUSAMH O co- | O COCTaBC, CTPOCHUH
CTBaX BEIIECTB, HE- | KNHETHUKY. cTaBe, CTpoeHuH | M CBOHCTBaX  Be-
00XOIUMBIX JUTST A CBOMCTBax Be- | IIECTB, HEeo0X0au-
MMOHUMAHUS XUMHU- IICCTB, HEO0O0XO- | MBIX Ul ITIOHUMaHUs
YECKUX IPOIIECCOB JUMBIX JUIS TI0- | XUMHUYECKHUX TMPOIIEeC-
JJIs1 o0ecrieueHus HUMaHUA XUMHU- | COB JJId o0OecreyeHus
0€30IMacCHOCTH. YeCKUX  TPOIEC- | Ge30nacHOCTH.
coB i obecre-
yeHus:  Oezomac-
HOCTH, JOMyCKas
HeOoJbIINe  He-
TOYHOCTH.
Bnameer mpuemamu | He Bnameer mnpue- | Bnageer mnpue- | Bnageer  mpue- | Baageer npuemamu
mowcka  mH(OpMa- | MAMH TIOMCKa MH- | MaMM  TIOMCKa | MAMM TIOMCKa MH- | TIOMCKa HHQ)OPMauHH
UMM M3 PasIMYHOI hbopmauun U3 pas- | unpopmalmy U3 | popMarm 3 | U3 Pa3iMYHON yued-
y4eOHOl JTepaTy- JMYHOW  y4eOHOH | uHTepHeT- yueOHOM JuTepa- | HOM JIUTepaTypbl
JIATEPATYPBI HCTOYHUKOB Typbl

phl

AHammm3 u 000CHO-
BaHHE pE3yIbTaTOB

He Bnageer HaBbI-
KaMU M0 aHaJu3y 1

Bnageer HaBbI-
KaMH 110 aHaJIu-

Bnageer HaBbI-
KaMU 110 aHaJu3y

Bnaneer HaBbIkamMu
no aHanu3y U o0oc-

BBIIONHEHHBIX  3a- | OOOCHOBaHHIO pe- | 3y, HO HE MO- | U OOOCHOBAaHHIO | HOBAaHUIO peE3yNbTa-
NaHui 3yJIbTATOB BBINON- | XKET  ODOCHO- | pe3yNnbTaTOB BbI- | TOB  BBIMOTHEHHBIX
HEHHEIX 3aJlaHUuN BaTb PpE3YyJbTa- | MOJHEHHBIX 34- | 3adaHHH
Thl BBINOJIHCH- | naHMif, HOMycKas
HBIX 3a/[aHHH He3HAYUTEIILHbIE
OIITHOKHU
HaBrikn He Bmageer HaBbl- | Bnageer HaBwl- | Bimameer HaBbl- | Biageer HaBbIKaMu
TEOpEeTHYecKoro 1 | KaMH  TeOpeThde- | KaMH TEOPETH- | KaMH TeOpeTHde- | TEOPETUUECKOro u
OKCIIEPHMEHTaNbHO- | CKOTO M DKCHIEpH- | HCCKOTO MCCNe- | CKOro M OKCMe- | IKCICPHUMCHTATEHOTO
r'0 MCCIIeIOBAHMH MeHTanLHOEO uc- | AOBaHHUA pI/IMeHTaJH,Hol"o UCCJIICJ0BAaHUU
clIeIoBaHUM HCCIEIOBaHUMH,
JIONyCKasi He3Ha-
YUTEIbHEBIE
OIIIMOKH
Bnaneer naBsikamu | He Bnageer HaBbol- | Bmageer HaBbl- | Bmagcer HaBwl- | Bnageer HaBbikamu
IAHKPOBAHMS, IO- | KAMH  IUIAHUPOBA- | KAMH IUIAHHPO- | KaMH  IUIAHMPO- | IVIAHUPOBAHHS, — IIO-
CTAHOBKM M 0Opa- | HHA, TIOCTAHOBKHM M | BAHWA M NOCTA- | BaHwi, MocTa- | CTAaHOBKM H  00pa-
GOTKH 3KCTIEPHMEH- 00pabOTKM  DKCIIe- | HOBKM, 0€3 00- | HoBkM M 00pa- | OOTKH DKCIIEPUMEHTa
Ta PUMCHTA pa6OTKI/I pe- 60TKI/I JKCIIEPU-
3YJBTATOB  3KC- | MeHTa, JOmycKas
NCPUMECHTA He3HAYUTEIbHbIC

OIIMOKH




6. MATEPUAJIBHO-TEXHUYECKOE 1 YYEBHO-METONUYECKOE OBEC-
INEYEHUE

6.1. MarepuajabHO-TeXHUYECKOE o0ecreyeHue

No HaumeHoBaHue crieniuanbHbIX TOMEIlIe- OcHallleHHOCTh CIIeUANTbHBIX TOMEIEHUH U 10~
HUHM ¥ IOMEIIEHUN JUIT CAMOCTOSATEIbHOMI MEIICHUH IS CAMOCTOSITEIbHON pabOThI
paboThI
Y4eOHast aymuTOpHs IS TIPOBEICHUS Criennanu3upoBaHHas Me0Oellb, KOMIBIOTED, MPOCK-
JEeKIMOHHBIX 3aHATUH, YKNe 2, Ne 325 TOP, 3KpaH C AJIEKTPOIPUBOJIOM, JTOCKA MarHUTHO-
MenoBas, UH()OPMAIIMOHHBIC CTEH/IBI AJIsl IIPOBEIe-
HUS JICKIIMOHHBIX 3aHSATHH.
UwnranpHeiid 3an OuOnmoTeku s camo- | CnenmanusupoBanHas MeOenb. [lepcoHanbHbIC
CTOATEIHHOU paboThI komnbioTepsl mox  ympaBienueM OC Windows,
KOMITBIOTEPHAs] TEXHUKA, MOJKIIOYCHHAs K CeTH
UHTEPHET U MMEIoIas JOCTYN B 3JIEKTPOHHYIO WH-
(hopManmoOHHO-00pa30BaTEIBHYIO CPENY
YyeOHast ayIuTopus JUIsl IPOBEACHUS Crneuunanu3upoBanHasi MeOenb, MYJIbTUMEIUWHBIN
naboparopubix 3aHaTH YK Ne 2, Ne 301 | mpoekTop, MEepeHOCHON 3KpaH, KOMIBIOTEp, JI1a0o-
paTOpHbBIE CTOJIBI, BHITSKHBIC IIKA(]DI, CYyIIUIbHBIN
mKad, TePMOCTaT, aHATUTUYECKUE BECHI, ICKTPO-
au3ep, dJeKTpUuecKkue uTku, pH—meTp, unbop-
MallMOHHBIE CTeH]IbI, JIJA0OpAaTOpHAas Mocy/a.
Kommerotepusiii  knacc kadeapsl s | CneunanusupoBanHas — MeOenb.  [lepcoHanbHble
npoBeieHusT TpakTudeckux 3aHatuii YK | kommetorepbl mox ympasienneM OC Windows,
2 Ne 327 KOMIBIOTEpPHAsE  TEXHUKA,  JEMOHCTPALIMOHHBIN
9KpaH, JUANPOCKTOP, TIAKAThI, CXEMBI, CIaiiIbl
6.2. JluneH3MOHHOE U ¢BOOOHO pacnpoCcTpaHsieMoe MPOrpaMMHOe odecrieyeHue
No IlepeyeHb JIMIIEH3MOHHOTO TPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAFOMIETO TOKYMEHTA
n/m o0ecrievyeHus.

1 Microsoft Windows 10 KopriopaTtuBHas Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamienue AeidCTBUTEIBHO
¢ 02.10.2017 mo 31.10.2023). lorosop mo-
craBku 10 0326100004117000038-0003147-
01 ot 06.10.2017

2 Microsoft Office Professional Plus 2016 Cornamenue Microsoft Open Value Subscrip-
tion V6328633. Cornamienue AeidCTBUTEIBHO
¢ 02.10.2017 no 31.10.2023

3 Kaspersky Endpoint Security «Cranmapt- | Cyonunen3uonnbiii  goroBop Ne 102 ot

HbIii Russian Edition» 24.05.2018. Cpok [nedcTBUA JHICH3UU JIO
19.08.2020
I'paxxnancko-npaBoBoit Jlorosop (KoHTpakr)
No 27782 «lloctaBka mpoayieHUs npaBa MoJib-
3oBanus (muuensun) Kaspersky Endpoint
Security ot 03.06.2020. Cpok aeiicTBus nu-
neH3uu 19.08.2022r.

4 Google Chrome CBobomHOo pacmpoctpansemoe [10 cormacHo
YCJIOBHSIM JIMIIEH3MOHHOTO COTJIAlIeHUs

5 Mozilla Firefox CBoboano pacmpoctpansemoe I1O cormacHo

YCJIOBUAM JIMICH3WMOHHOT'O COTJIAIICHUA




6.3. Ilepeyennb yueOHBIX U3IaHUI U y4eOHO-METOANYECKHX MATEPHAJIOB

1. AxmertoB, H. C. O6mas u Heopranudeckas xumus: yaeonuk / H. C. Axme-
toB. — CII06.; MockBa; Kpacuonap: Jlans, 2014. — 743 c.

2. Axwmero, H.C. O6mias u HeopraHudeckass XuMmusi [ DJIEKTPOHHBIN pecypc]:
yueOHUK. — OnektpoH. naH. — CII6.: Jlans, 2014. — 744 c. — Pexxum pocrtyna:

http://e.lanbook.com/books/element.php?pll_id=50684

3. Koncnexkr nexmuit mo xumun: yueb. mocodue / B. U. I1aBnenxo, JI. B. Jlenuco-
Ba, H. B. Kimounukosa, A. H. Bonoguenko. — benropon: U3n-so bI'TY um. B. I'. Ily-
xoBa, 2010. — 136 c.

4. Koncnekt nexuuii mo xumuu: yue6. mocodue / B. U. [1aBnenxo, JI. B. Jlenuco-
Ba, H. B. Kimtounukosa, A. H. Bonoguenko. — benropon: U3n-so bI'TY um. B. I'. Iy-
XOBa, 2010. — 136 C. - Pexxum J0CTyTa
https://elib.bstu.ru/Reader/Book/2013040917470166018700005080

5. I'munka, H. JI. O6mas xumus [DaeKTpoHHBIN pecypc]: y4ed. s CTYIACHTOB
HexuM. crnienranbHocTedt By30B / H. JI. ['munka ; pen.: B. A. Ilonkos, A. B. ba6kos. -
18-e uza., mepepad. U AOI. - DIEKTPOH. TeKCTOBbIe AaH. - M.: FOpaiit, 2011. — Pexxum
noctyna: https://elib.bstu.ru/Reader/Book/8264

6. Jlenucona, JI. B. Xumus: mpaktukyMm: ydeO. mocobue Jyisi CTyJICHTOB BY30B,
0o0yyaromuxcsl Mo HampaBJIECHUIO MOJArOTOBKU OakanaBpoB — TexHocdep. 6€301macHOCTh
/ J1. B. lenucoBa; BI'TY um. B. I'. lllyxoBa. — benropoa: U3a-so BI'TY um. B. I'. I1ly-
xoBa, 2013. - 225 c.

7. IlpakTHKyM IO XUMHUH [ DIIEKTPOHHBIN pecypc] : yueO. mocodue i1l CTyJ€HTOB
BY30B, OOYyYaloIIUXCs 1O HAINpaBJIEHUIO MOJArOTOBKH OakanaBpoB - TexHocdep. 06e3-
onacHoctb / JI. B. Jlenucosa ; BI'TY um. B. I'. [llyxoBa. - DneKTpOH. TEKCTOBBIE JIaH. -
benropon : HU3na-Bo BITY M. B. I. [Ilyxoga,
2013.https://elib.bstu.ru/Reader/Book/2014040920582728857900001600

8. Jlenncora, JI. B. Metoauueckue yka3aHus K BBITIOJHCHHIO WHIUBUIYATBHBIX
3alaHuii o0 AucHUIUIMHE "Xumust" 11l CTYACHTOB IO HAIMPaBJICHUIO MOJATOTOBKH Oaka-
naBpuarta 20.03.01 - Texnocdepnas 6e3omacHocTh, 20.03.02 - [Ipupoaoo0ycTpOMCTBO
U Bojionoyib3oBanue, 28.03.01 - HanoumxkeHnepus [1ekTpoHHBIN pecypc] / — benropo:
M3narensctBo BI'TY wum. B. TI. IllyxoBa, 2017. — 34c. Pexum poctyna:
https://elib.bstu.ru/Reader/Book/2017062811423044900000655944.

9. Bomoguenko, A.H. O0mias xumus. 3agaHus JUisi CaMOTIOATOTOBKH CTY/ICHTOB
/A.H. Bonomguenko, B.W. IlaBnenko, B.I'. Kimmenko, H.B. Kimrounukosa, JI.B. Jlenuco-
Ba, P.I'. [lleBuosa. — benropoxa: M3n-so bI'TY, 2010. — 120 c.

10. CnpaBo4yHUK 1O OOIIEH W HEOPraHUYECKOW XUMHUM [DJIEKTPOHHBINA pecypc]:
coct.: B. U. IlaBnenko, A. H. Bononuenko, B. I'. Knumenko / BI'TY um. B. I'. IllyxoBa,
kad. Heopran. xumuu; BI'TY um. B. I'. lllyxoBa, kad. Heopran. XumMuu. — DJIEKTPOH.
TekcToBble 1aH. — benropoxa: U3n-so bI'TY um. B. T'. IllyxoBa, 2014. — Pexum nocty-
na: https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

11. I'muuka, H. JI. 3agaun u ynpaxxueHus no oOmiel xumuu: yueb. mocoodue / H.
JI. I'nunka. - u3a. crep. — M.: MaTerpan-IIpecc, 2005. - 240 c.

12. Xumust: 3a7aHust A1 CaMONOJATOTOBKU CTYJIEHTOB OYHOUM (pOpMbI 00yUeHUs
HEXMMUYECKUX HaIpaBiIeHU OakanaBpuara: yued. mocodue / A. H. Bonoguenxo, B. U.
ITaBnenko, B. I'. Knumenko, H. B. Kmtounukona, JI. B. Jlenucosa, P. I'. IlleBnoBa. —
benropoxa: M3n-so BI'TY um. B. I'. lllyxosa, 2017. — 105 c.



http://e.lanbook.com/books/element.php?pl1_id=50684
https://elib.bstu.ru/Reader/Book/8264
https://elib.bstu.ru/Reader/Book/2014040920582728857900001600
https://elib.bstu.ru/Reader/Book/2017062811423044900000655944
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.4. IlepeyeHb HHTEPHET PeCyPCOB, MPO(ecCHOHATBLHBIX 023 TaHHBIX,
nH(GOPMANIMOHHO-CIIPABOYHBIX CHCTEM

. Poccniickoe o6pasopanne OEJIEPAJIBHBIN ITOPTAJI: http://www.edu.ru/
. Xumuueckuit karaior: http://www.ximicat.com/
. Xummueckuit mopra ChemPort.Ru: http://www.chemport.ru
. Caiir o xumun XuMuK: http://www.xumuk.ru/
. DnekTpoHHo-0mbmmoTeyHas cucrema IPRBooks:  http://www.iprbookshop.ru/
. DnexTpoHHas OubnroTewHas cucrtemMa u3a-Ba Jlans: http://e.lanbook.com
. Onekrponnas oubmmorexka bBI'TY um. B.I'. lllyxosa: https://elib.bstu.ru/
8. DNeKTpOHHO-ONOIMOTEeYHAas cucTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHIANHY:
http://biblioclub.ru/
9. DnexTpoHHO-0MOIMoTeuHas cuctema «Book On Limey: https://bookonlime.ru/
10. Hayunas snektponnas ouomuoreka eLIBRARY.RU: http://elibrary.ru/
11. HarmonanbHas anekTpoHHas oubaroTeka: http://xn--90ax2c¢.xn--plai/
12. DnextpoHHas 6ubaroTeuHas cucrtema «FOpai: https://biblio-online.ru/
13. DIeKTpOHHAs OonbmmoTeka HNY benl'V: http://library-
mp.bsu.edu.ru/MegaPro/Web
14. Dnextponnas 6ubaroTeka BI'AY um. B.S1. T'opuna: http://lib.belgau.edu.ru/

NN AW



http://www.edu.ru/
http://www.ximicat.com/
http://www.chemport.ru/
http://www.xumuk.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://elib.bstu.ru/
http://biblioclub.ru/
https://bookonlime.ru/
http://elibrary.ru/
http://нэб.рф/
https://biblio-online.ru/
http://library-mp.bsu.edu.ru/MegaPro/Web
http://library-mp.bsu.edu.ru/MegaPro/Web
http://lib.belgau.edu.ru/

7. YTBEPXKJEHUE PABOYEN TIPOT'PAMMBI*

Pabouas mporpamma yrBepkaeHa Ha 20 /20 yueOHbI Tog 0€3 M3MEHEeHM / ¢

N3MCHCHUAMMU, JOITOJIHCHUAMN 2

[IpoTokon Ne 3acenanus Kapeapsl OT « » 20 T.

3aBenyromuii kadenpoit IIaBnenxo B.U.
noamucs, DO

Jupexrop uHCTUTYyTA ITaBnenko B.U.
noanuck, PO

! 3amonuseTcs Kaxabli y4eOHBIH FOJ HA OTAENBHBIX THCTAX
2 HyxHO€ NOoJ4epKHYTh



