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1. EJA OCBOEHUS IUCHUITINHBI

HCH}IMI/I OCBOCHHS JUCIUTIINHEL « XUMUS) SIBJISIOTCH:

¢ H3YYCHHC XMMHYECKHX CHCTEM, OCHOBHBIX HOHSATHH W (PYHIaMEHTAIBHBIX 3aKOHOB XHUMHUU C
NO3HIIUH COBPEMEHHON HAYKHU;

e (QopMupoBanue

HaBBbIKOB

IIPUMCHCHUA TCOPETHYCCKUX

3HAaHUU B

11abOPATOPHBIX PAOOT U IIPH PENIEHUH MPAKTHUECKHX 3a/1au;

® (hopMupOBaHUE
P

HABBIKOB  IIPUMEHCHUA

npodecCHOHaIbHBIX 3a1a4

3a1a4i TUCIUATUINHEI:
® W3yYCHHE OCHOBHBIX ITOHSATHH M 3aKOHOB XUMHH:
® 3aKpPEIUICHHE [OJTYIEHHBIX 3HAHUI [IPU PEINEHUH 3a/1a4;

e (QopmupoBaHue

HaBBIKOB

3HAaHUH B

IOPUMCHEHHUSA TEOPCTHYCCKUX

obJactu

3HAHAU

11ab0paTOPHBIX PabOT ¥ IIPH PEIeHHH PACUETHBIX 3a/[a4.

2. MECTO JUCHHMIIJIMHBI B CTPYKTYPE OIIOIT
Jucnuninaa « XUMHS» OTHOCHTCS K OTHOCHTCSL K 005I3aTeNIbHOM K YacTi y4eOHOTo ITana.

Xoe

B XOoIe

BBITTOJTHEHHUSI

XMMHM IPH  pEIICHUH

BBLITTOJTHEHU ST

3. INTAHUPYEMBIE PE3YJbTATBHI OBYUEHMUSI 1O AUCIUTTIINHE
Ilmamnpyembrie pe3synpraTsl oOydYeHHs 10 HCILUIUIMHE, COOTHCCCHHBIE C [JTaHUPYEMBIMHU
pesyiapTatamu ocsoerns OITOIT (kommeTeHnusIMY 1 HEAMKATOPAMHU AOCTHIKEHHS KOMIIETEHITHH )

Dopmupyemble [Inannpyembie pesynbrarel 0GyueHus Mo AUCLMILIMHE, B Haumenosanue
KOMIMETEeHIINH COOTBETCTBUHU C HHAMKATOPOM JIOCTHXKEHHS KOMIIETEHIUH OLIEHOYHOI0
(kon, conepxanue Muankatop nocrmkenus PesynbraTel 06yuenus no CpeacTpa
KOMIIETEHLLI M) KOMMETEHLIUH AUCLIUITIIUHE
VK-8 VK-8.1 3naer: npuuunbl, npusHaku U | 3uaem XapakTep Bornpocer
Cnocoben NOCJIEACTBHUA ONACHOCTEMN, CIIOCOOBI BO3/EHCTBHS OCHOBHbBIX

co3/aBaTh U
NOAJIEPIKUBATE B
MOBCEIHEBHOM
JKH3HU U B
npodeccHoHab-
HOM AeATe/IbHOCTH
Oe3omnacHble
YCJIOBHUS
JKHU3HEIEATENbHOC-
TH [UJ1s1
COXpPaHEHHsI
OPUPOIAHOU Ccpeibl,
obecreuenus
YCTOHUHBOTO
pa3BUTHA
of1ecTBa, B TOM
YHMCIIE TTPU Yrpo3e
1 BO3HUKHOBEHHH
4Ype3BblYalHbBIX
CUTyalUuH u
BOEHHBIX
KOH(DIUKTOB

3alUThI OT YPE3BLIYANHBIX CHTYALIUM;
OCHOBBI 6€30MaCHOCTH
KUBHEACATENBHOCTH, TeNIC(OHEI
Cl1yk0 criacenns

VK-8.2 Ymeer: nopnep:xupats
OezonacHble ycaoBHs
JKU3HENESTEILHOCTH, OLIGHUBATE
BEPOSATHOCTb BO3HUKHOBEHUS
MOTEHUHUAIBHON OIMACHOCTH U
MIPUHHUMATH Mepbl 110 ee
NpeaynpeskAeHHIO; OKA3bIBATD
NEPBYIO MOMOUIb B YPE3BBIYARHBIX
CUTYaLUIX

VK-8.3 Bnageer: metonamu
MPOrHO3UPOBAHMS BO3HUKHOBEHUS
OTIACHBIX WJIM YPE3BLIYaiHBIX
CHUTYAaLIMii; HABbIKAMH MPUMEHEHUSI
OCHOBHBIX METO/IOB 3aIIUTEI B
YCJIOBUSIX YPE3BBIYAHHBIX CUTYaLUH.

BPEIHBIX U OMACHBIX
XUMHUYECKUX (HaKTOPOB Ha
YEeJIOBEKA U OKPYIKAIOLIYIO
CpeAy U MEeTOJbI 3aLUTLI OT
HUX B 00sacTH
npodeccuoHabHOM
ACATCIIbHOCTH.

Ymeem npoeoauts na6opa-
TOPHbIC UCCIIEAOBAHUS,
aHaJMU3bl OTOOPAHHBIX 1PO6
1 00pasLoB ¢ coboaeHem
npaBuil TEXHUKH He3omac-
HOCTH; yM€eeT BBIOHpaTh
METO/IbI 3aLIUTBI OT ONACHOC-
Tei B o6nactu mpodec-
CHOHANILHOH JICSITENLHOCTH.
Braoeen 6a30BbIMH HaBbI-
KAMH HCMOJIb30BAHUS
COBPEMEHHOI1 armaparypel
[PH MPOBEAECHHUH HAYUHbBIX
HCCIIEJ0BAHUIT, METOAAMHU
OezonacHoro obpaieHus ¢
XUMHWYECKUMHU MaTepuaniaMu
C YUETOM UX XUMHUYECKUX U
(usrdeckux cBoiCTB.




4. OFBEM U CTPYKTYPA JIUCIMILIAHBI

TpynoeMKocTs UCIMIIMHEEL COCTABITSIET:
3aouHas popma obyueHus (MomHoe, 5 J1eT) - 3 3aueTHbIX eauuuibl, 108 yaca
3a04Hast popma 00ydeHus (YCKOpEHHOE, 4 T01a) - 3 3aueTHBIX enuuuIbl, 108 uaca

Temarnyeckmii mian
dopma o0yuenus —3ao0unas (moanoe, 5 1er)

KonTakthas paGora

o0yuaromuxcst
C MeJaroruuecKmum
< paboTHHKOM - Dopmer
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e 5 = g S g N KOHTPOJIS
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OCHOBHBIE MOHATHA U 3aKOHBI
1, | UMM 1|12 | 2 12
HomenknaTypa Heopranmyeckux
COEIMHEHNH
[Tepronndeckuii 3aKoH U
2. | UISpHOZUUECKas CHCTEMA SNeMEHTOB | 3.6 12 PelituHr koHTpOINH
J.H. Meunneneesa. Xumuueckas Nel
CBs3b U CTPOCHUE BELIECTBA
Pacteopsl. Ob1ue cBoifcTra.
Crnioco6bI BeipakeHus
3. | KOHLEHTpaUHUH. 1 7-8 2 14

OKUCITUTENLHO-
BOCCTAHOBUTEJILHBIC peaKIUK

CrolicTBa paz0aBieHHbIX
pPacTBOPOB HEITEKTPOIMTOB.
4. | PacTBOpBI 3JIEKTPOINTOB. 1 9-10 14
Huccouuanust CUIBHBIX U CABBIX
ONEKTPOJIMTOB. JIUCCOTIMa¥st BOMLI.

OCHOBBI XUMHUECKO! o
Peiitunr KOHTPOJIb

5. | TepMOAMHAMHUKH. TepMOXUMHS. 1 11-12 12

XUMHYeCcKoe paBHOBECHE. Ne2
6. | OCHOBBI XUMMUYECKOI KHHETHKIL. 1 13-14 12

OCHOBBI BJIEKTPOXUMHN.
7. | DAEKTPOAHBIE TIPOLIECCHI. 1 15-16 2 14

["aneBaHnueckue OJICMEHTEI.

PelTunr konTponn

8. | Dnexrposnus. Kopposust MeTannos. 1 17-18 12 Ne3
3a4eT
Bcero 3a 1 cemecrp 2 4 102 3auer

Hamwaue B qucrmummne KIT/KP

Wroro nmo mucrummme 2 4 102 3auer




TemaTuueckuii mian
¢opma obyuenus — 3aounasn (ycxopennoe, 4 roga)

KonrakrHas paGora

o0yyJaronmxcs
C MeJIarorHYeCKUM
" pabOTHUKOM - Dopmbi
o s TEKyLIero
5 = | 7 |3 z o
o, ) = 02 E KOHTPOJIsI
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OCHOBHbIE MOHSATHS U 3aKOHbI
XUMHUH.
1. 1 1-2 2 12
HOMCHKHaTypa HCOPraHu4eCKMUX
COEIMHEHUH
[Teproaudecknii 3aKkoH 1
NepUOANYECKas CHCTEMa YIEMEHTOB Peltunr kourposs
2. 1 3-6 12
JLU. Menpeneesa. Xumundeckas Nel
CBAI3b U CTPOCHHUE BELIECTBA
PacTeopsl. Ob1ume cBoiicTBa.
Cnoco0sl BeIpasKEHUSI
3. | KOHLEHTpaluHu. I 7-8 2 14

OKUCITUTENLHO-
BOCCTAHOBUTEJbHbIE PeaKLN

CaolicTBa pa36aBiIeHHBIX
PacTBOPOB HEANEKTPOJIMTOB,
4. | PacTBOPBI 31EKTPOIUTOB. 1 9-10 14
Huccouuanus CHIBLHBIX U CaBbIX
JNEKTPOJINTOB. Jluccouunanys BOmbI.

OcHOBBI XUMUYECKOU o
PelTHHT KOHTpOMD

5. | TepmomrHaMUKH. TepMoXUMUS. 1 11-12 12 Nod
XHUMHUYECKOe paBHOBECHE. -
6. | OCHOBBI XUMUUYECKOI KUHETHKH. 1 13-14 12
OCHOBBI 3IIEKTPOXUMUU.
7. | DAEKTPOLHBIE MPOLECCHI. 1 15-16 2 14

["anbBanuuecKkue OJICMECHTBI.

PelTuHr KOHTpONDL

8. | Dmexrponus. Koppos3us merannos. 1 17-18 12 Ne3
3ayer
Beero 3a 1 cemectp 2 4 102 3ayer
Hanuune B quctmumae KIT/KP
Wtoro no pucuummimne 2 4 102 3a4yer

Conepmafme JECKUHOHHBIX 3aHIATHH 110 AUCHHUITTUHE

Paznen 1. OcHOBHBIE MOHSTHS W 34KOHBl XUMMH. HOMeHKHaTypa HEOPraHUYeCKUX
COEIMHEHUH,

Tema 1. OcHOBHBIE TOHATHS XHUMMUH.,

Conepxanne Templ, ITOHATHE XHMHYECKOro OJICMCHTA, MPOCTOr0 U CIIOXKHOI'O BEIEeCTBA.
ATOMHAs eIMHHMIA Macchl. ATOMHAsS Macca. KonuuecTso BCIECTBA — MOJb. Monspuas wu




MOJICKyApHas Macca. Banentaocts. Cre
Mons — enunuma xomuecrsa BEIECTBA.

Tema 2. OcHoBHEBIE 3aK0HBI XHMMUY.,

Comepxanne Tembl. 3akon TIOCTOAHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIMEHHM. 3aKom
ABOrazipo. 3aKOH COXpaHeHHs Macchi BEIECTB. 3aKOH SKBHBAJ
[IOHATUS «XUMUYECKUI SKBUBAJICHT).
BerecTs. Maremarudeckoe Boipasken
pacuerax.

cHTOB. COBpEMeHHOE ompesenenue
Pacuer mossipuoit Macerr skBmBanenTa IPOCTBIX M CIIOMKHBIX
HE 3aKOHA DKBUBAICHTOB M €r0 NMPHMEHCHHE B XUMHUUCCKIX

Tema 3. Homenknarypa meoprammaeckix COEJIMHEHUH.
Conepsxanue Tembr. Kiacesr u HOMCHKIIATypa XMMUYECKUX COSIUHCHUH

Pasnen 2. Ilepuonmaeckuit 3axon u iepuomieckas cucrema snementos J[.M. Memnrereena.
XHMHUYECKas CBSI3b K CTPOEHHE BEIeCTRA.

Tema 1. KBanroBo-mexannueckas MOJEIIb CTPOSHUS aTOMA.

Conepxanne TeMpl. KBanToBO-Mexannueckas MOZENIb CTPpOEHHUs aToMa. [1oHsTHe opOuraiu.
KBanTosere uucia, Crpykrypa SJICKTPOHHEBIX 000JI0YEK aTOMa: KBAHTOBLIE YPOBHH H IOLYPOBHH,
IIpaBuJIa 3aII0THEHUS OpOuTANIeH B MHOTO3JIEKTPOHHBIX aTOMAX.

Tema 2. Tlepuoanueckuii 3axom u Ilepromaeckas cucrema snemenToR J.M.Menneneesa.

Conepxkanne TeMpl. CoBpemenHas (Gopmymuposka ITepumomuueckoro 3akxona. Crpyxrypa
lIeproanyeckoi cucremsr JI.M.Menneneesa. DIIeKTPOHHEIE ceMelicTRa JJIEMEHTOB. M3Menenne
CBOMCTB aTOMOB M COCTHHEHHI SJICMCHTOB B IICPHOJIAX U TPYIIIAX.

Tema 3. Mexaromubie u MEIKMONICKYJISIPHBIC B3aUMOACHCTBHSL. Bupl XHMHUYECKOH CBS3M.

Conepixanne tembl. KopaienThas XUMHYeCKast cBsi3b. CBOMCTBA KOBAJICHTHOIM CRI3M. Nonnas
XUMHYecKast CBsi3b. CBOMCTBA MOHHOM CRSI3M. Merannmuyeckast cBs3p. CaolicTBa MeTauyeckoi CBSI3H.
Bonoposmas xumiueckas casis H €€ CBOHCTBA.

Paznen 3. Pactsoper. O6mue croiicrsa. Crioco6sI BeIpaskenust KOHIICHTPAIUH.
Tema 1. Pactsopumocts Bermects.

Comepxanne Temer. Crioco6n BBIDOKCHUSL KOHLEHTPAIMH PACTBOPOB: MaccoBas JI0JIs,
MOJIIpHAst KOHICHTPALHST, MOJIApHAsI KOHIICHTpAIUsT SKBUBAJICHTA.,

Tema 2. OxuciurensHo-BoccTaHOBUTE L HELC peaKIuu.

Conepxanue Temer. Cremenu OKHCIICHUA aTOMOB 3JIEMEHTOB. [Ipomecchl OKMCIeHHs-
BOCCTAHOBJICHMS.  BakHelinmwe okuciamTenn u BoccranoBurenn. Cocrarienue
OKHUCIIHTEIIPHO-BOCCTAHOBUTENBHBIX PEAKITHI,

Pasnen 4. Croiictra pas6apnenmnbix PACTBOPOB HEANICKTPOIHMTOB. PacTBOpEI 9JIEKTPOJIUTOB.
Jlucconuanus CHIIBHEIX U cliabnix QJIEKTPOIUTOB. Jncconuaryst Bobl.

Tema 1. Teopus SIICKTPOIUTHYECKON TUCCOIMAIIIH.

Conepxanne Tembl. CHItbHBIE 1 ClIaGhie OJIEKTPOJIUTEL

Tema 2. Crenens Aucconnanun. Koneranra aucconuarmy.

Conmepxanme Temsl. 3akon pasbasienuss OcTBasba. Manopactsopumsre SIIEKTPOJTUTE.
[poussenenue pacrsopumocty.

Tema 3. Dnexrponuriueckas JUCCOLUAIUS BOJIBI.
Conepsxanue TeMbl. Monnoe IIpousBenenne Boabl. Bonoponusnit mokxazartess.

Pasnen 5. OcHoBBI XEMIUEeCKOl TepMoHaMuKy. TepmoxuMus. Xumudeckoe paBHOBECHE.

Tema 1. Duepreruka u HallpaBICHUE XUMUYECKUX PeaKUit

BHyTpenHsst SHEprus i SHTANBIHS cHeTeMBL.

Conepxanue TeMmel. Ieppit 3akon TepmomumamuKy. Tennosere oddexter xummaeckux
peaknui. 3akon I'ecca u cneactBus w3 Hero. Temnora (suTanbmms) 00pa3oBaHMsT XUMHUYECKHX
COeIMHEHUH. DHTponmst. Hanpapienue XumMmueckux TIPOLECCOB B H30JMPOBAHHBIX CHCTeMax. Bropoi

3aKOH TEPMOIMHAMHKHU. DHeprus | ub6ca. Hanpasnenne u npenen CaMOIIPOU3BOJILHOIO TEUYCHU S
XHMHYCCKHUX pEaKI[Ui.

Tema 2. Xumnueckoe pasrosecne.
Obparumble n HeoOpaTUMEIe peartiy. Xumuieckoe paBHoBecue. Koncranra pasnosecus.

YpaBHEHUH

TICHb OKUCIICHUS, SKBI/IB&HGHT, MOJIbHAs Macca 3KBUBAJICHTA,




Conepxanue templ. Pacyer COCTaBa PaBHOBECHLIX cMeceit. CMerenue paBHOBecHsL. [Tpunium
Jle-Ilarenre.

Paznen 6. Ocuospr XUMHUYECKOH KUHETHKH,

Tema 1. OcnoBr! xuMHUecKoii KHHETUKH.

Conepxanue TempL CxopocTh Xumuueckoii peakiun. DaKTOpBI, BIUSIONIHE Ha CKOPOCTh
peakiuuu. OCHOBHOM 3aKOH XHMHUYECKOH KUHETHICH, Kunernueckne ypaprenus.

Tema 2. 3aBucumocts CKOPOCTH PCAKIMK OT TeMIICPATYpEL. 3aKon Bant-TI'odda.

Conepxanue TeMmbl. YpaBuenue Appennyca. Dueprus akTABamuy. Karammsatopsr u
HHIHOUTOPEL.

Paznen 7. Ocuosn SJIEKTPOXUMUH. DIEKTPOAHEIE POTIECCh. [ aTbBaHnYeCKHe SJIEMEHTI.

Tema 1. Dnexrpoxumuteckue cucremr. XUMHYECKHE HCTOUHUKH TOKA.

Coneprkanue Templ, ONEKTPOIHBIE TTOTEHIHATDL., Cramaprieie smeKTpotHbIe MOTEHIHAJIB.
Merammyeckue snexrponer. Tazospie ANEKTPOABL. Bomoponuslii snexrpop.

Tema 2. Pacuer u U3MCPCHHUE MOTEHIIUANIOB 3IEKTPOIOB U S/IC ranbBaHmyYecKrX 31eMEHTOR,

Paznen 8. Dnexrpoius. Kopposus merasmios.

Tema 1. Dnexrposus.

Cymmuocts anextposusa, OJEKTPOIIN3 pacTBOPOB U PAacCIIaBIEHHEBIX Cpe.

Conepsxanue TeMbl. 3akoHbI ®Dapanest. [pumenenne ANIEKTPOJIH3A.

Tema 2. Kopposus metamios.

Tums! KOppo3HOHHBIX Pa3pyIIeHnH. XUMHUIECKas H SIEKTPOXUMHYCCKAs] KOPpO3wsl.

Conepsxanue Tembr, Crioco6ar 3alIATEI METAJJIOB OT KOPPO3HUH.

Copep:xanue J200paTOPHBIX 3aHITHIL 1Mo JUCHHTIIHHE

Paspmen 1. OcnoBuble momstug ¥ 3aKOHBI  xumuu. Homenknarypa HEOPraHUYEeCKUX
COC/TUHEHUH,

Tema 1. OcHoBHEBIE MOHATHS X¥MuH,

Jlaboparopras pabora « Xumirdecke CBOMCTBA KIIACCOB HEOPraHMYIECKIX COEIMHCHHIY.

Tema 2. OcHOBHEIE 3aKOHBI XUMHUHY,

JlaBoparopuas paGora «OmipeieneHue SKBUBAIEHTHON MacCh TPOCTBIX U CIIOXKHBIX BEIECTB).

Paznen 3. Pactoper. O6ume croiicrsa, Croco6b1 BEIpaskeHus KOHIICHTpaLHH.

Tema 1. Cnoco6er BBIPAIKCHUS KOHLEHTPAIUH PACTBOPOR.

Jlaboparopras paGora «IIpurorosnenue PACTBOPOB Pa3IMYHBIX KOHIIEHTPAIHLY,

Paznen 4. Cgoiicrra Pas0aBIEHHEIX PacTBOPOB HEOJIEKTPOJIUTOB. PacTBOpEI a1ekTpostHToB,
Jlcconuarms cunbHbIX ¥ cnaGhix SJICKTPOJIUTOB. J{ucConuaIus BoIkbL.

Tema 3. PaBHOBeCHS B BOJHBIX PacTBOpax 3JIEKTPOJIUTOB,

JlaGoparopuas paGora «pH pactBoposy.

Pasnen 5. OcnoBer xummueckoi TepmonnaMuku. Tepmoxumust. XuMugeckoe paBHOBeCHE.

Tema 2. Xumnueckoe pasnosecue.

«Jlaboparopras pabora «Xumuueckoe paBHOBECHEY,

Paznen 6. OcnoBEr xuMuUeckoi KHHETHKH.

Tema 1. OcHoBEI xHMEYECKOI KHHETHUKH,

JIabopatopuas paGora «CKOpOCTh XUMUYECKHX peaKImiiy.

Pasnen 7. Ocuoser SJICKTPOXUMHUH. DIIEKTPOIHEBIE 1poneccer. ["anpBanuuecKue sneMenTs].
Tema 1. l'anbBanmyeckue smeMenTs,

JlaGoparopuas pa6ora «anbeannyeckie JJICMEHTBI».

Pasnen 8. Dnexrposus. Kopposus meramios.

Tema 1. Dnexrposnus.

Jlaboparopuas paGora «ONeKTpOIIHu3Y.

Tewma 2. Kopposus meramios,

Jlaboparopnas paGora «Koppo3zust meranmnosy.




5. OHEHOYHBIE CPEJCTBA IS TEKYIIEIO KOHTPO.IS YCHEBAEMOCTM,
IIPOMEKYTOYHOIL ATTECTALIUU 11O UTOTAM OCBOEHMS MU CLUIINHEI

U YYEFHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOATEJBHOM PABOTBI

e

10.
11.

12.

13.

14.

15.

CTYJAEHTOB

5.1. Texymmii KOHTPOJIL YyCII€BAEMOCTH

Peiitunr — xonrpos 1.
Hate nHazpaums CIEIYIOIINM COCTHHEHHUSIM
CuO, MgS, HMnO4, HBr, LiOH, AI(HSOy)s, SnOHNO;3, FeCls,
Hammcars xumirgeckie (DOPMYIIBI CIEYIONTHX COe e miL:
oxenn okenesa  (II), cynpdun wukems (I), ruapoxcun Gapus, MaprasnoBas KHCIIOTa,
THNIPOCYNBQUT amOMHUHHMS, [MaHOBONIOPOHAs KHCIOTA, JIUXPOMAT KA, HUTPAT THAPOKCHT
xpoma (II1).
[Ipusennte (GopMyHpOBKY 3akona ABorapo.
[puBennte hopmymEpoBKy [lepuomudeckoro 3axona.
Packpoiite noustue OKBHBAJICHTA, MOJIADHAS Macca SKBUBAIEHTA JUIs PAa3JIMYHBIX KJIACCOB
XHMUYCCKUX COENUHCHUIL,
Ilpu cropammu 5,2 r merana obpasyercst 9,84 T oxcuia MeTaA, Onpenenmuts SKBUBAJIEHTHYIO
Maccy MeTasia
Beraunenmnre monsapayro Maccy skBUBalleHTa MeTaiua, ecian 0,493 r XJIOpHA 9TOr0 METAJIA [TOCTIEe
00paboTku HETpaTOM cepebpa obpazosam 0,861 r XJopujia cepebpa.
OKBHMBAJICHTHAS Macca MeTalia B 2 paza Gombime, yem SKBHBAJICHTHAs Macca KHCIOPOJIa.
Ornpenenure oTHOWEHME MacCh OKCHJIa K Macce MeTajuia.
KaxoBbI ocHOBHEIE 3aKOHOMEPHOCTH PACIPeNIENIeH s 3IEKTPOHOB B ATOMe. [IpuBennte 3HAUCHNS
KBAHTOBBIX YHCEN BCEX AJICKTPOHOB JJIs KoH(puryparuit 5s25p3.
Pacnonosxure semenTh! L F, Cl, Br B psin o BO3PACTAHHUIO JIEKTPOOTPHIIATEIHHOCTH ATOMOB,
OHEPIUst HOHU3AIINH. OHeprus CpoACTBa K SJIEKTPOHY. VX u3MeHenwue y s1eMeHToB 1o
HEepUOJIaM U TPYIIIIaM.
Onpenenure uncio cesseit MOJICKYJIC H YKaXKHTE CTENEHb OKMCICHHS U BATCHTHOCTL KPEMHUsI
B coeuHennn K5Si0;,
Omnpenenure uncio cesizeif B MOJICKYJIC U yKaXKUTE CTEEHb OKUCICHUS U BAICHTHOCTS KPEMHUsI
B coenunennn HrSOs.
Mexny monexynamu xakux w3 fiepetncnenieix pemects (Hy, NHz, H,O, HI) obOpazyroTes
BOZAOPOJIHEIE CBS3U?
Kakast macca cepr1 Berynmmna s PCAKIHIO C BOXOPOJIOM, €CIIH B Pe3yIIbTaTe peakiimm
00paszoBanock 0,5 MOJb SKBHBATECHTOR cepoBogopona?

Petituar — kontposs 2.

CriocoGbl BeIpakeHus KOHIEHTPALKK: MaccoBast N0 pacTBOPEHOrO BCIIECTBA, MOJISIpHAS U
HOpMambHas KOHIEHTPALHS PACTBOpA.
Ckonbxo rpammor CuSOy-SH,O HEOOXO/IMMO B3ATH 11 IpUroToRIeH:s 400 M1 0,2 1. pactBopa
cynbhara Meau.
Paccunrars cxonbko rpammon BCIIECTBA HEOOXOAMMO B3SITh JUTA IPHTOTOBICHNS 600 M 10%
pactsopa CH;COONa (p = 1,098 r/cnd).
[Ipusennre onpenenenue CTAHNIAPTHOM SHTPOIHE 06Pa30BAHMS BEIEeCTRA.
Ornpesenure cranmaprayro sHTAILIHIO obpasosanmst N2O, eciiu usBectHa CTaHapTHAs
SHTaNbNUs 0bpaszosatus CO, (-393,3 KJDK/MOTIB) ¥ cTanapTHas SHTATBIHS peaknuu:

C(rp) + 2N20(r) = COx(r) + 2Na(1), e AHy (p-1tiH) = - 556,5 K/




6. Paccuuraiite Temnosoi 3 dexT peakium o usBecTHEN TCILIOBBIM S dexTam Apyrux peakiuii

Peaxius AH x]Jx/Mons
C(rpadur) + H2O(r)= CO(r) + Ha(1) ?
C(rpagur) + Oa(r) = COx(1) 405.8
COM+%0,(r)= COx(r) 2845

Ha (r)+ % Oy ()= 1,0 (r) 246,8

7. Kaxwe daxrops: OymyT crioco6eTBOBAaTH YBCIIMUCHHIO CKOPOCTH peaKIluu
4FeSz + 1102 = 2Fe,03 + 8S0, 2

8. B MoMeHT paBHOBecus crcTenmss N2 + 3H; <> 2NH; KOHICHTPAIMK BEUIECTB COCTABIISIOT [N2]p
=3 mons/m; [Ha]p =9 Mois/11; [NH3]p = 4 mons/n1. Kakopa ObL1a HCXO0IHAS KOHLEHTpaIHs
azora?

9. ®akTopeL, BIHsIONHE Ha cOCTosHNE paBHOBeCHS. [Ipunnun Jle-1llatepe

10. B kaxyro CTOPOHY CMECTHTCS paBHOBECHE B peakiiuu 3, + N2 2NH;3 + Q
a) IPH HOBEIIICHHN JIaBJICHHS;

0) Ipu yBenuueHun TEMIIEPATYPEL;
B) DU Y/IaICHUH aMMHAKA 13 PEaKIMOHHOHN cMecH?

1. Beraucants pH 0,04 %-roro pactBopa NaOH (p=1 r/mx). Kak m3menures pH 1pu pas6asnennu
pacTBopa paBHBIM 00BEMOM BO (b7 Kosddurmenr axrusnocru IPUHATH PABHBIM €IUHHIIE.,

12. Onpenennre Maccy NaOH, ucnons3oansoro AU IpUToToBIeHns 200 M pactBopa
THJpoKcuaa HaTpus, eciu pH pacTBopa pasen 10.

13. Berunciurs MOJIIPHYIO KOHIIEHTPAIIHIO PACTBOpA HaSO4, ecnm pH pactBopa paren. Kax
u3MeHuTCs pH pactBopa npu pas6asienuu pactBopa B 10 pa3? Koapuipent akrusnocty
IPUHSATH PaBHBIM 1.

14. TTpuseaure dopmyner coenunenuit, nposiBistirormux B OBP kax OKUCJIUTEIbHEIE, TAK U
BOCCTaHOBHUTEIILHEIE CBOHCTRA.

15. TernoBsie sdextor xummueckx peaxiuii. 3akon ['ecca.

Peiitunr — xourposs 3.
Puapomus coeit. Crenens runponsa. Koncranra ruyposusa.
[anbBanuueckume snemenTLL. Crangaprusie SIEKTpoIHbIC IoTeHImank!. DJIC peaxiuuy,
Breraucaure O/J1C m mamucars CXCMY ralbBaHHYECKOIO dJIEMEHTa, COCTaBJICHHOTO U3
JJIEKTPOJIOB:
) PLH> [0,03M HNO, o =21%
2) zn 020 ZnCL,  y=0.5
[onyyennasre PE3YJILTATBI UCIIOJIB30BATE [IPU OTBETE HA 2-H U 3-if BOIIPOCEL.
4. Kakas peaxius OyZIeT mporexats Ha AHOJIC IPH 3aMBIKAHUW BHENIHEH [[eny rajJbBaHUIECKOTO
SJIEMCEHTA, YKa3aHHOIO B |-M BoIIpoce?
5. Kaxas peaxus OyZer mporexats Ha KaTO/le pH 3aMbIKAHUH BHEIIHEH 1eny TaJIbBAHHYECKOTO
SJIEMEHTA, YKa3aHHOTO B 1-M Bompoce?
6. Berauciaurs OJIC u Hamucats CXEMY raJlbBAaHHYECKOTO 3JIEMEHTA, COCTABICHHOT0 U3
9JIEKTPOJIOB:
1) Pt,H, ]paCTBop cpH=11
2) Ag | 0,001 . AgNO;  y=1
[onyuennrre PE3YJIbTaThl HCITOIB30BATh IIPU OTBETE Ha CJICAYIOIIHE ABA BOTIpOCa.
7. Kaxas peaxrrus OyZner mporexats Ha AHOJIE IIPH 3aMBIKAHUM BHEIIHEH [[eu YKa3aHHOI'O B 4-M
BOIIPOCE TalIbBAHUYECKOTO JIeMEHTA?
8. Dnexrponus PacCILIaBOB U pacTBOPOB DJIEKTPOIHTOB,
9. Kak usmensercs pH pacTtBopa B mpuxaronom HPOCTPAHCTBE IIPU IEKTPOIIH3E BOLHOIO
pacTBOpa Xy1opuaa Kaims?
10. Kako#t mpomece IIPOTEKAET Ha rpadUTOBOM aHO e TIpH SIIEKTPOJIH3E BOAHOTO pacTopa NaOH?

L o =




11. Yepes PacTBOp HUTpATA IBYXBAIEHTHOTO METAIIA HPOMYCTHIIN TOK CUITOH 2A B TeueHwy 40
MHH., TIPH 5TOM BBLIEIHITOCH 4,992 T MeTara. Haspars cop.

12. Cxonbko rpammos THJPOKCHA KaUst 00pa3oBaock y karoma npu sstekrponuze KoSOq, ecy na
aHoJie BLiemiocs 11,2 i kucnopoya (H.y.)

13. JKenesurre usnenns [IPH HUKETMPOBAHMH MOKPBIBAIOT CHAYATIA MEBIO, 4 I0TOM HUKETEeM.
Kaxolt mpontece nporexaer ma aHO/IC ITPY TIOBPEXKICHUH 3TOT0 ABYXCIOWHOTO oKpeITUs B 0,1 H.
PacTBOPE rUAPOKCHIA HATPHUS?

Ere = —0,161 B; Ecy = + 0,027 B; Eni =—0,128 B.

14.B 0,1 1. pacTBope comstoit KHCJIOTBI OILYIEHBI 110 OTACTBHOCTH MEHa, cepebpsiHast U 30J10Tas
lIpoBOJIOKH. Kakas mpoBosioka 6ymer KOppO/IMpPOBATE ¢ BOAOPOIHOM Jenonspuzanmeii?
Ecu =+0,154B; By =+ 0,348 B; Eag =+ 0,277 B; Em =-0,059 B.

15. B xakoit cpene rpu HApYIICHHH OJIOBSIHHOI'O MOKPHITHS JKeIe30 Oymer sammumeno Gosee
HAJIeKHO

a) 0,1 n. HCI; 6) 0,1 . NaCl; B) 0,1 5. NaOH?

5.2. IlpomesxyTounas ATTECTAUMS 110 UTOraM OCBOEHMS TUCIUILIHHb (3auer)

Komtpossrsre Bonpocs! as moarorosku x 3a4ery.

L. [Tonstre snementa, IIPOCTOTO U CJIOKHOI'O BEITIECTBA.

2. Aromuas macca. Komndectso BCIIECTBa — MOJIb. MossipHas macca, MOJIIPHBIH 00BeM,

3. Banentnocts. Cremens OKHUCIICHHsI. DKBUBAJICHT, MOJISIpHAS Macca 5KBHBAJIEHTA. 3aKoH
9KBUBAJIEHTOR.

4, Croco6bl  BeIpaskeHns KOHLICHTpaMK  pacTBOPOB  (MaccoBast JOJIsI,  MONspHAas
KOHUEHTpausl, 3KBUBATIEHTHAS KOHIEHTPAIUs PaCTBOPEHHOIO BEIIIECTRA).

3. OKHCHHTGHBHO-BOCCT&HOBI/ITCHBHHG peakmuu. OKuciutenn wu BOCCTaHOBHUTETH.
Cocrasnenne ypasuenuit OBP METOJI0OM 3JIEKTPOHHOr0 Oajanca,

6. Crpoenne atoma. Keantossie 4HCIa. DHEPTeTHYECKNE YPOBHY 1 noayposuu. Yucrno

[IONypOBHEH B SHEPreTHYECKOM YpOBHe. [Ipunimn wanMensreit SHepruw, npasuio Kneukosckoro,
npuHOU Iaysmm, npasmmo I'yana.

p [lepuonnueckast cucrema .1 .Menpeneesa., [lepromnuecknit  3axom. Crpykrypa
[leproanueckoit cucrembr: HICPHONBL, IPYNITBI ¥ HOATPYNIILL. M3MeHeHnue B NEePHOJax U TpymIax
CBOHCTB 9]IEMEHTOB (pammycos dTOMOB,  3JICKTPOOTPULATENLHOCTH, CPOJICTBA K DIIEKTPOLLY),
OKHCJIIMTENILHBIX B BOCCTAHOBHTEIbHBIX CBOMCTR IIPOCTRIX BEIECTB. DICKTPOHHBIE (YOPMYJIBI ATOMOB.
Meranner u nemeramer B [Tepunomuyeckoit cucreme.

8. BuIbl  xumuveckoit cps3u: MOHHAS, KOBAJICHTHas (MOJSpHAS wu HETIOJIsIpHast),
METaJlHIECKast, BOLOpoAHas. MexaHu3mpl 00pa3soBaHUs KOBAJNCHTHOH CBA3M. Komuuecrsennnie
XApPaKTCPHCTUKU U CBOMCTBA KOBAJICHTHON CBSI3M.

9. ['ubpmymsanus opburaneir. I COMCTPUS MOJICKYJI C Pa3JIMYHBIM THUIIOM ruOpuaM3anuu
LIEHTPAJIbHOTO aToMa.

10. Wonnas cesse. Crenens wonHocTH cBsi3u. CBOMCTBA HOHHOM CRS3M.

I1. Bonoponuas u meramimyeckas CBS3H U UX CBOMCTRA.

12. O6mwue cBoiicTra pacTBopoB. 3akon Payr.

13. OIIEKTPOJINTEL OIEKTPOIUTHYECKAs Aucconuanus. CTeneHs IUCConnanuy, DakTopsl,
BIMAIONINE Ha CTETIEHD JTUCCOIHAIHH,

14. CHIIBHEIE 9JIEKTPOTHTEL AKTHEHOCTE noHoB. Mounas cua pactBopoB. Koapdunuenr
AKTUBHOCTH.

1.5 Cnabble srextponutsr. Koncranra NHACCOLHAIUH.

16. Kuciorno-ocnosnsIe pasroBecs s BOAHBIX pacTBopax. Monnoe mpoussenetue 5o,
Bonoponuetit u ruypokcump b nokasarenu. KuenorHno-ocnosnsie HHJUKaTOPEL.

17. Pacuer pH pactBopoB cHIBHEX KucnoT 1 OcHoBauuit. Pacuer pH pactBopos ciabpix

KHCJIOT ¥ OCHOBAHHIA.




18. I'mnponus coneit. Koncranra TUAPOJIH3A.

19. OCHOBHEIE MOHATHS XHUMIUYECKOR TCPMOIMHAMUKHI: TEPMOIUHAMUYECKAS] CHCTeMa,
THIIDI TEPMONMHAMUYECKUX CHCTEM, BHYTPCHHSIA SHEPIHsl cucTeMbL. TepMomuuaMuyeckii porecce,
BHJIBI TIPOLIECCOB (M300apHEIi, H30XOPHBIH, H30TEPMUYECKHIT).

20, lepBriit 3akon TepmomuramuKy. Ounranbmus. 3akon I'ecca u ciencTsus us HEro.
OHTPOIHS CHCTEMBI. Bropoii 3akon Tepmonumamuxy,
21. CeoGonnast sneprust ['u66ca. Kpurepnit camonponssonprocry XUMHYECKOH peakiuu.

Onpenenenne no TepmouHaMmIeckym HQHHBIM BO3MOXKHOCTH IIPOTEKAHUS XUMHUECKO peaKIuy B
TIPSMOM 1 00paTHOM HampasieHuH,

22, Xumudeckoe  paBHOBecHe: TMPHU3HAKK  XUMMYECKOr0  paBHOBecHs. Komcranta
paBHOBECHSL.

23, Cmemenne  xummyeckoro paBHosecus.  [lpmunun  Jle-Illarense, Brusirne
TCMIICPATYPBI, IaBIICHUS, KOHIIEHTPALNH BEINeCTE Ha COCTOSIHUE paBHOBECHH.

24, Koncranra ckopoctn PCAKINHU. 3aBUCHMOCTE CKOPOCTH XHMHYECKOI peakuuu ot
KOHICHTPALIMH M TEMIIEPATYPBL. Y CIIOBHS XHMEUECKOro paBHOBECHS.

25. ONEKTPOXUMHUYECKHe [IPOLECCBI B TajlbBAHWYECKHX  HIEMEHTAX. Cxembl

FaIbBAHUYECKUX  DJIEMEHTOB. ONEKTPOAHBIE  peakiuy. OJNEKTPOAHEIE  MOTEHIHAILI. SJ1C
FaJIbBAHUYECKOTO DJIEMEHTA.

26. Bonoponmas mkana OJIEKTPOJHLIX ITOTEHITHAJIOB. Crannaprasie SIEKTPOJIHEIE
IOTCHIMATEL. P Hanpsokenwmit MeTamios.
27. 3aBUCUMOCTE  3JIEKTPOIHOTO HOTCHIMAIA OT KOHIEHTPAlUH HOHOB B pacTBope.

Ypasuenne Heprcra. Pacuyer SJICKTPOHBIX  IIOTEHUHAIOB  METAIHYCCKIX 9JIEKTPOJIOB U
BOZIOPOJTHOI'O 3JICKTPOa.

28. DIeKTPONH3.  DNeKTposHbe beakuy Ha anoje u karozme. IlociemosatensHocts
BOCCTAHOBJICHUSI OKHCIMTENEH ¥  OKHCICHus BOCCTAHOBUTCICH. ODJNEKTPOAHBIE peaki[uy npu
OJICKTPOJI3E  PacIUIaBOB  3JIEKTPONIUTOR W BOIHBEIX DACTBOPOB  3JIEKTPOIUTOB ¢ UHEPTHBIMU
DJIEKTPOIAMH,

29. Pacyer maccer IPONYKTOB BJIEKTPOJHBIX PEAKIUH HA OCHOBAHUH 00BeIMHEHHOrO
3akona Papanes.

30.  Kopposus meramios. XuMudeckas Kopposus. OJIeKTpOXUMHIYECKas KOPPO3HSI: aHOIHBIE
W KaTONHBIE IPOIECCEl, 3aBUCHMOCTH THIIA ACHOJIAPHU3AIMU  OT COOTHOUTCHHS 5JIEKTPO/HbIX
HOTCHIHMATIOB METAITA M OKUCIHTENeH, MeTobl 3a1uThl OT KOPPO3HH.

5.3. CamocrosiTennnas pabora obyuaromerocs.

HpHMepm TCCTOBBIX 3aJaHUM JIJId KOHTPOJISI CAMOCTOSITEIEHON pa6OTBI

Tema «Homenknarypa HCOPraHWYECKUX COENMHEHMIM)
1. ®opmyna kucnoT, HOPMAaJIbHOM COJM U aM(pOTEPHOTO THAPOKCHIA COOTBETCTBEHIO:
a) NHs, CaSO,, Al(OH)3 0) HBr, Alx(SO4)s, Zn(OH),
B) HNO3, NH,4Cl, Ba(OH),  r) H,S0, KHCO;, Cr(OH);
2. Banenrnocts KHCIIOTOOOPA3YIOIIEr0 3IeMEnTa B MapranueBoi KUcIoTe paBHa:

a) VI 0) VI B) IV r) 111
3. XJI0pHOBaTO# KHCIOTE OTBEUaCT popmyna:
a) HCIO 0) HCIO» B) HCIO3 r) HC104

4. Ha3Banue xumugeckoro BEIIECTBA, Mmeromiero Gpopmyny CaHPOy

a) Qocdar xanpius 6) runpodocdar xambmus B) ruapokcodochar kambms r) metadocdar
KaJIbIHA

5. Yucno aromos B MOJICKYJI€ XPOMOBOH KHCIIOTHI PABHO:

a) 4 6)5 B) 6 r)7




Tema «Pacrpopsr SIIEKTPOJTUTOB

1. Moryr cocymecrroBars B PacTBOpE Naphl BEIECTB:

a) NaOH, Ca(OH), 0) LiOH, CO, B) SOz, Ba(OH), r) HF, NO

2. Macca Bogg! (B rpaMMax), KOTOPYIO CIeayer BRIapuTh U3 430Mmia 4%-1oro pacTBopa (IJI0THOCTH
1,047r/mn) cynshuna HATPHsl, YTOOBI MOMYIUTE 12%-HEBIi pacTBop, paBHa

a) 50 6)250 B) 300 r) 400

3. PactBOpHMOCTE MHXpOMaTa Kams KoCr,07 pasna 12,51/100r Boze! 1ipu 20°C. Y eranosuTe, kakosa
OyZIeT Macca HaCkIIEenHOro PacTBOpa, CCIIn IS IPUTOTOBIIEHHUS €T0 HCIIOMb30Ban0 4000 BO/IbI

a) 420r 0) 500r B) 400r r) 450r

4. Cmemamu 1n 1M pacteopa u lx 3M pactsopa CepHON KHCIOTBL Onpenenure MOJISIPHYIO
KOHICHTPAIHIO CEPHOH KHCIOTHI B KOHEYHOM pacTBope

a) 1,5Mome/n1 6) 2momn/n B) 2,5M01b/1 T) 1,75Mo0mb/ 11

5. Xiopua-unoust o6pasyrores [TpU PACTBOPCHUH B BOJIE BEIIECTRA, HMEIOIIEr0 bopmyny

a) Cla 6) MgCl, B) AgCl r) CCly

Tema «I"anbBannueckue smemMenThy)

1. Berauenuts norenmman BOIOPOZTHOTO 57IEKTPOHA B PACTBOPE YKCYCHOH KHCIIOTI ¢ KOHILEHTpaInen
0,1momns/n. Crenenn JHACCONMALNH TS 3aJaHHOM KOHIICHTpaLK KUCIIOTHI o =(0,013,
a)—0,168 B; 0)-0,153 B; B) 0,168 B; r)—0,020 B.
2. Maruuesyro [I7IACTHHY [IOMECTUIIN B PACTBOP COJIH 5TOIO METaJLIA. UsmepeHnbIif oTemnmman Mg
OKasaJics paBHEIM -2,40B. BeraucuTs dKTHBHYIO KOHICHTPAIMIO HOHOB Mg B pacTBOpe B MOJIB/JI.
a) 3,46:107 mons/m; 6) 0,25 Momb/i; B) 4,17-10" Mous/x; r) 6,91-10” Moup/11.
3. Berancnmuts notenmumass MEJIHBIX U HUKEJIEBBIX 3JIEKTPOIOB, HOIPEeXKEHHBbIX B pacTBOpLI CuSO4 1
NiSOq4 ¢ KOHLIEHTPaIHAMHU
CuSO4 (k03¢ punmenT akTHBHOCTH HOHOR Y=0,16) u Cy = 0,1 mons/i;
NiSOq4 (koap punment axtupHOCTH HOHOR Y=0,15)u Cy=0,1 mons/i.
a) 0,234 B; - 0,36 B; 0)0,234B;0,3B;  B)0,234 B;-0,3 B; r) 0,286 B; — 0,3 B.
4. Beramciuts DJIC raJlbBAaHUYECKOT'O 3JIEMEHTA:
Pb/Pb (NOs),, C,, = 0, 01 Monb/m, y=0,7 // AgNOs, Cy =1 moup/7, y=0,8/Ag.
CocTaBuTh ypaBHeHUS PCAKLMH, IPOTEKAIONINX Ha AHOJE K KaToJie pabOTAarOLIEro A/IEMEHTA.
a) 0,982 B;  6) 1,04 B; B) 0,6 B; r) 0,54 B.
5. Beruncnurs DJIC CIICIIYIOIICH IalbBaHUYECKO ey
Ag/0,01M AgNOs // 0,1M AgNO3 / Ag

£=0,9 £=0,72
a) — 0,059 B; 0) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «Dnextposnsy
1. Ipu anexrposuse pacTBopa Xiopuna Kamus odpasyrores:
a) Kamuii, Bomopoy, XJIOp, KHCIOPOJ; 0) ruzpoxcun Kams, BOJIOPOJ, XJTOp;
B) TUJIPOKCHT KAJTHsI, COISTHAS KHCIIOTa, KUCIIOPOJI; I) Kaluii, BOIopo, okcu xJlopa.
2) Kakoit nponecc npoucxonur na MC/IHOM aHOJIe TIPH 9IIeKTposH3e pactBopa KBr:
a) OKHMCTICHUE BOJIBI;
0) oKHCIIEHHE HOHOB Opoma;
B) OKHCJICHHE MEJTH;
I') BOCCTAHOBJIEHHE MeIH.
3) llpu snexrponuse sogHOrO pactBopa SnCly Ha aHOIE BBLIEHTIOCE 4,48 nxnopa (n.y.). Haittu Maccy
BBIJICIIUBIIICTOCS HA KATOJE OJI0BA"
a)23,7r 6)11,85r B) 5,925 r)474r
4) B pesynbrate SJICKTPOITH3a BOAHOIO pacTBopa HF BOJOPOIAHDBIN ITOKA3ATENb:
a) yBelImumncs;  6) YMEHBIITHICS; B) ocTancs 6e3 u3MeHeHuit,




5) Eciu B pactsop wim PACILIIaB dJICKTPOINTA TIOIPY3HTE STICKTPOIBI U IIPOIYCTUTD 3NEKTPUYCCK UL
TOK, TO:

a) KaTHOHBI OYTyT IBUrATHCS K KaTOLy ¥ IPUHUMATD OT HErO 3JIEKTPOHBL;

0) KaTHOHEI GyNyT IBHTATBCS K aHONy M OT/IaBATh EMY BJIEKTPOHEL;

B) KATHOHBI OYyT JBUTATHCS K KaTOLY ¥ OTIIABATH €MY 3JIEKTPOHBL,

I) KATHOHBI 6YIyT IBUTATHCS K aHOMLY M IIPUHUMATE OT HErO 3JICKTPOHEL.

DoHI  OIEHOYHBIX MatepuanoB  (OOM) s NMPOBEACHUS  aTTECTAIlUH YPOBHSI
copMupoBarHOCTH KOMIIETEHIMH 00y4aromuxes 1o MMCIMIUIMEE  ODOPMIIIETCS.  OTIEIBHBIM
JIOKYMEHTOM.

6. Y‘IEBHO-METOZ{H‘IECKOE n HH®OPMALIMOHHOE OBECHEYEHUE
ANCHATITIINHBI
6.1. Kuuroo6ecneuennocrs

Haumenosanne nureparypor: aBTOp, HAa3BaHuUe, BU]
U3JIaHUsI, U3JIATENbCTBO

[oxn KHUTI'OOBECITEYEHHOCTD

U3aHug

Hamuuue B anexrponnom katanore 9BC

OcHosHas nureparypa -
I. Yeprosa O.B, Kysypman B.A., Tunenxo C.B. Vuebuoe 2011
nocobue Mo XuMuM 75 CTYACHTOB HEXUMUUECKUX

HarnpasJienni 4.1.— Bnagumup: Bal'y

2. Kysypman B.A., Yepnosa O.B, naenxo C.B. VyebHoe 2012
nocobue MmO XuMum g CTY[EHTOB HEXHUMUYECKHX

http://e.lib.vIsu.ru/handle/] 23456789/6185

http://e lib.vlsu.ru/handle/123456789/23 77

Hanpasnenuit 4. II. — Bragumup: Bal'y

3. Kysypman B.A., Hunenko C.B., 3anopoxuerii U.B. 2015
[Ipaktvkym no Xummu s CTY[CHTOB HEXUMHYECKUX

HanpapjieHud. — Bnamgumup: Ba['Y

4. Opmun H.A., Kysypman B.A., Apxunosa H.A. 2005
[paktnkym nns camocrostensroi paboTel Mo XUMHHK s
CTYACHTOB HEXHUMHYECKUX HANpaBlieHuii. — Bnagumup;

http://e.lib.vlsu.ru/hand]e/l23456789/4255

http://e.lib.vIsu.ru/handle/1 23456789/576

Bal'y

Homnonuurenbu
1. Koposun H.B. O6uas xumus - Y4eOHUK JUIs BY30B 10
TEXHUYECKUM HAlPABICHUSM U CIISLHANBHOCTSIM. —
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bin/zgate.exe?present+94 144+default+7+ 1+F
+1.2.840.10003.5.102+rus
http://index.www1 visu.ru/cgi-
bin/zgate.exe?present+94144+default+20+ 1+
F+1.2.840.10003.5.102+rus
http://index.www1 Visuru/cgi-
bin/zgate.exe?present+94144+default-+] I+1+
F+1.2.840.10003.5.102-+rus

2. P'nuuxa H. J1. O6was xummny : y4eOHoe nocobue s
BY30B . — Mocksa : HMurerpan-Tpecc




6.2. Hurepuer-pecypent

L. http://www.scirus.com

2 http://www.iupac.org

3. http://'www.anchem.ru

4. http://chemteq.ru/lib/book

5. http://www.elsevier.com

6.  http://www.uspkhim.ru

7. http://www.strf.ru/ database.aspx
8. http://www.chem.msu.su

9. http://chemistry.narod.ru

7. MATEPHAJIbHO-TEXHUYECKORE OBECHEYEHMUE AU CIHUATLIAHEI

HHH peanuzanuu 1aHnHou AHCITUIIIIMHBI UMEIOTCS ClIenHaJILHEBIE TIOMCIUCHHS LTSI I[IPOBEACHU S
3aHSTHH IIPaAKTHYECKOT O THIIA, OJIT CaMOCTOSTEILHOH paGOTBI, a TaKxe TEKyIIero KOHTpOJIsT u
IPOMEKYTOYHOR aTTecTaluu.

JIabopatopubie paGore IPOBOLATCS B NOMCIIEHMH JTAbOpaTOpuii o6Imeii u HEOPraHWYeCKo i
Xumun (ayn. 433-1, 425-1, 405-1).




Pabouyro mporpammy cocrasu ACCUCTEHT Kadenpsl xumun, Kpacumsumkosa U A %M L

Penensent
3A0 «BMT» renepanbuit AUPEKTOP, K.T.H. [ToBopos A.A. A

IIporpamma pacemorpena n onobpeHa Ha 3acenanuu kadeaprt « Xumri,

IIpotokox Ne [ or 3003 ) roja

3aseayromuii kadempoit — — il

ADUO, noanuct)

Pabouast nmporpamma paccMmoTpena n oxobpena

Ha 3acelanuy y4eOHO-MeTOMYECKON KOMHUCCHY HaIpaBJICHH 15.03.04

lpotoxon Ne 7 or  S7.0F 2/ roja

[Ipencenarens komuccuu __3aB.kap. AMuP, npod., 1.1.1.
(®HO, nomkHocTy/

B.®. Kopocrernes

MOAMKCH )




JIUCT HEPEYTBEPKIEHUS
PABOYEN MMPOI'PAMMBI AUCHUATIITAHBI

Pabouas nporpamma onoOpena Ha 20 /20

[Iporoxon 3acemanms Kadeaprr No

oT

y4eOHEBIH Toa

roaga

3aseayromuit kadepoit
-_—

Y4eOHBIN roga

roga

Pabouast porpamma onobpena ma 20 /20
[TpoToxoin 3acenanns kadenpor No oT
Bapenyromuit kadexpoii

Pabouas mporpamma 0J100peHa na 20 /20
[Iporoxon 3acenanus Kadenper No oT

3asenyrommit kadenpoii

y4eOHBIN roa

roga




JIMCT PETUCTPALIMY U3MEHEHIII
B pabouyio NporpaMMy AUCLIUIIMHEL
UMM
00pazoBartenbHOl [IpOTpaMMbl HaIpaBiCHUS MOArOTOBKU
15.03.04 «ABTOMaTH3AIMS TCXHOIOTHYECKUX MIPOLECCOB U [IPOU3BOJICTBY,

HamnpaBJIEHHOCTE; ((HpOCKTHpOBaHI/IC M OKCITyaTanus aBTOMaTHSI/IpOBaHHle CHUCTEM »

Homep

Buecenpl H3MCHECHUS B qac*m/pa?)uenbl
U3MEHEHUs

paboueii nporpammei

HUcnonuurens OcHoBaHue

(HOMep 1 nata npoTokona
3aceianus kaeapei)

3aseyromuit kabenpoii /

[Toonuce DUO




