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1. IEJH OCBOEHUSI AUCITUIIJINHBI

Lenamn 0CBOCHUSA MUCIMILIMHE] « XUMUSY SBIISIOTCS: ;
— O3HAaKOMJICHHE CTYJIEHTOB C KOHIENTYAIbHEIMI OCHOBAMH XHUMHH KaK COBPEMEHHON KOMITJICKCHOM HAYKH;
— (opMUpOBaHKE NPEJCTABICHHH HAYYHOrO MHPOBO33PEHHS HA OCHOBE CHCTEMHBIX 3HAHHI O co@aﬂe,
CTPOCHHH M CBOMCTBaX XUMHUYECKHX COEIHHEHHI; |
— (hopMupOBaHHE H PA3BUTHE y CTYNEHTa XHMHYECKOTO MbIIUICHHUS, CIOCOOHOCTH IPUMEHSATh XUMUY
HHCTPYMEHTAPHH IIPH U3YUE€HHH IIPOGECCHOHATBHBIX AUCIUILINH,
— (opMupOBaHHE HABBIKOB HPUMEHCHHS 3HAHWN B OONACTH XHMEH LPH PELICHAM poeCCHOHANTBHEIX
3a7a9. :‘

3a1aul JUCLIUTUIHHEL;

— TpPHOOPETeHHE CTyAeHTAMH YCTOWYMBBIX 3HAHHMI [0 BONPOCAM YYEHHsS O CTPOGHMM BEIIECTEA,
TCPMOZAMHAMAKY M  KHHETHKH XHMHYECKMX peaKkuuil, TeopuH OOMEHHBIX M  OKHCIIHTEIEHO-
BOCCTAHOBUTEJBHBIX IIPOLIECCOB;

— (opMHpPOBaHHE HABBIKOB IIPHMEHEHHS TEOPETUUECKIX 3HAHUM B XOJ€ BHUIOTHCHHUS TabOPATOPHBIX La60T
U IIpH PEIICHUH PACUYETHBIX 3a/1a4.

CKHH

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OITIOII BO
HucnmiuHa «XuMus» 0THOCHTCS K GazoBoif wactu OITOIT BO

JucuuniEa onmpaeTcs Ha 3HAHHSA IIPEIMETOB OCHOBHOM 06Pa3oBAaTENBHON MPOrpAMMEL CpelHero
(momHOro) 00mero oGpa3oBaHus IO IIPEAMETAM | XUMHS, QU3HKA, MATCMATHKA.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHMUS IO JUCUUILIMHE

[ImanupyeMble pe3yibTaTel OOydeHHUS 10 IUCIHUILIHHE, COOTHECEHHBIE ¢ IUIAHUPYEMBIMH pe3yIbTaTaMu
ocBoennsa OITOTIT

Kon YpoBeHb OCBOEHUS [Tnanupyemble pe3ynbTaThl 0O6yUYeHHs 110 zmcumnnnﬁe
hopMupyeMbIx KOMIIETEHLMH' XapaKTePHU3YIOLLHE ITAME GOPMUPOBAHMIS KOMIETEHIINH
KOMITETeHIUH (mokasaresim OCBOEHHS KOMIETEHLIHH)

1 2 3
YK- 1] YacTHyHOE OCBOEHUE 3HaTh 6a30BbIe NPUHIMMIIET CUCTEMHOTO AHAJIN3A B XHMHM. |

YMeTh BbIAEsTH (230BLIE COCTABIAIOLLAC XMMUAUECKHX 3a1ad.
Bragerb meromamu moucka MH(OPMAUHH O 3HKO-
XHMHUYECKHX CBOMCTBAX XMMHYECKHX COCIUHEHMH, ]
OIIK -1 YacTHyHOE OCBOEHHE 3HaTe JNEKTPOHHOE CTPOGHHE ATOMOB M MOJEKYN, OCHOBBI
TEOPHH XHMHYECKOH CBA3W B COGIMHEHWSX pasHoro THNa,
OCHOBHBIE  3AKOHOMEPHOCTH  MPOTEKAHUA  XHMMUYECKHX
MPOLIECCOB, METOAbl OIUCAHMS (PA30BBIX M XHMHUYECKHX
PaBHOBECHH, XMMHYECKHME CBOHCTBA BIEMEHTOB PA3HUHBIX
rpymn [IC w wux BakHeMWuX coeaMHEHMH, CTpoeHHe u
CBOMCTBA KOMIUIEKCHBIX COSAMHEHUT,

YMEThb NPUMEHAT MOJYUEHHBIE SHAHUA B 061aCTH XUMHH 1S
ocBoeHna obLLenpodeccHoHambHBIX ANCLUTIIH,

Brnagets HaBbikaMM nNpUMEHEHHS  3AKOHOB XUMHW  MpH
NOCTAHOBKE H peau3alu IKCTIEPHMEHTANbHBIX
MCCIeloBaHuil.




4. OBBEM U CTPYKTYPA INCIIUITJINHBI
TPpynoeMKOCTh TUCIMITIIVHEL COCTABIAET 5 3aderHbIX euHul, 180  dacos

Buer yueGHoi
paboThI, BKIIIOYas
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Paznen 1.0cHoBHBIE TOHATHA U 3akoHBl | 2 | 1-3 | 2 6 S 2/25
XUMUH
Tema 1 OCHOBHBIE MOHATHA XUMUH. 2)
Tema 2 OCHOBHBIE 3aKOHBI XUMUH. 4)
Paznen 2 CtpoeHue aroMa U 2 |26 |10 2 24 10/83
TeprOIIecKuii 3aK0H. XUMHUUecKas
CBS3b.
Tema 1. KBaHTOBO-MeXaHWdeCKas 2) (5)
MOJIETIh CTPOSHMS ATOMA.
Tema 2.Ilepuogpaeckuii 3aK0H 1 ) 5
TISPHOITYECKas CHCTEMa DIIEMEHTOB
J.U.Menneneena
Tema 3. XumMudeckas CBSI3b U CTPOCHUE (6) 2) | (14
MOJIEKYJI PelTUHT-KOHTPOIIL
Nel
Paspmen 3. OcHOBBEI XUMHUYECKOH 2 |7 10 4 15 10/71
TEPMOAUHAMUKY U KMHETUKH. 2 12
Tema 1.DHepreruka W BampaslIeHHE @ )
XUMHUYECKUAX PeakIuil.
Tema 2. XuMmideckoe paBHOBECHE. 2) (D)
Tema 3. OCHOBBI XUMHUYECKOM KMHETUKU. (4 (2)
Pa3pen 4. . PactBopbl. OKHCIUTENBHO- 2 | 13- | 8 14 14 8/36
BOCCTAHOBUTENBHEIE IIPOLIECCHL. 16
Tema 1. CrocoObI BEIpasKeHUS 2) @
KOHIIeHTpaIMu pacTBopoB. O6IIume
CBOWCTBA PacTBOPOB.
Tema 2. PaBHOBECHS B BOJHBIX
pacTBoOpax 3JEKTPOIUTOB. @ (6)
Tema 3. OKHCIUTETBHO- PeUTHHr-KOHTPOIIb
BOCCTaHOBUTEJILHBIC PEAKLHH. 2) (4) Ne2
Paznen 5. DnexTpoXxuMmudecKue 2 17- 6 10 14 6/38
CHCTEMEI 18 2
Tema 1. 'anbBaHUUECKUE SIEMEHTHI ) PeHTHHI-KOHTPOJIL
Tema 2. Koppo3ust METaJIOB (2) Ne3
Tema 3. Dnexrponus
Bceroza 2 cemectp: 180 yacos 36 36 72 36/50 Ox3aMeH
(36)
Haimuue s nucusttuae KIT/KP B - - -
Hrtoro o mucrmminbe: 180 gyacos 36 36 72 36/50




Conepmaﬂne JEKIMONHBIX 3aHATHH NO JAUCHMILIHHE

Paznen 1. OCHOBHEIE IOHATHS U 3aKOHBI XUMHUHK

Tema 1 OcHOBHEIE IOHATHS XUMWH.

Ipenver xummn. BemmecTBo Kak XuMmuyeckoe moHATHE. (OCHOBHBIE MOJIOIKCHUS aTOMHO-
MoeKyIapHoro ydeHus. CocraB aroma. XuMHuueckuil smeMeHT. Kiacchl 1 HOMEHKIATYpa XHMHGCCKHX
coeuHeHN. MOoJIh — eIMHUIA KOJIHYECTBA BEMIECTRA.

Tema 2 OCHOBHEIE 3aKOHBI XMUMHUH.

3aKOH INOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIUEHHH., 34KOH ABOTaZIPO. 3aKOH COXPAHEHNsI
MAaCChl BEMIECTB. 3aKOH 3KBUBAJICHTOB. COBPEMEHHOE ONpEIENIEHUE TOHITHS «XUMUUICCKAN SKBUBATICHTY.
Pacuer MomnpHOII Macchl SKBHUBATCHTA NMPOCTBHIX M CHOMNKHBIX BEIECTB. MaTeMaTHUYecKkoe BHIpaKeHMe
3aKOHA 9KBHBAJICHTOB H €T0 IPUMEHEHUE B XAMHIECKUX PACUETAX.

Paznen 2 Crpoerne aToMa u nieproanueckuii 3akon J[. M. Meneneesa, XuMuueckas caasp.

Tema 1 KBantoBo-MexaHHYIeCKas MOJIEIH CTPOEHHUS aTOMA.

KBaHToBO-MexaHHuecKkass MOZAENh CTPOEHMs aroma. Bommopas (QYHKIHS W BOIHOBOE YpaBHEHME
Ilpenunrepa. Tlomstue opbutamu. KpanToBble umcna. CTPYKTypa 3MeKTPOHHBIX 06GOIOHMEK aroma:
KBAHTOBBIC YPOBHU W ITOXYPOBHH, TIPABKJIA 3AII0JHEHHS OPOHUTATICH B MHOTOJJIEKTPOHHEIX aTOMAX.

Tema 2. Ilepmonmueckuit 3akoH u IlepHommueckas cHUCTEMa SJIEMEHTOB I[.I/I.MeH;IeﬁeeBa.

Coepemennas  dopmynuposka Ilepmopmueckoro 3akona. CTIPYKTypa IEpPHMOTHYECKON  CHCTEMBI

J.N.MenneneeBa. DNEKTPOHHBIE CeMEMCTBA SIEMEHTOB. V3MEHEHME CBOWCTB aToMOB U CO‘SI[I/IH‘GHHﬁ
9JIEMEHTOB B [IEPHOJIAX U IPpyIHax.

Tema 3 XumMuaeckast CBSI3b U CTPOEHHE MOIIEKYIL.

MexaroMHBIe U MEXMOIIEKYISPHBIC B3aUMOjeiicTBus. Buapl Xumudeckoif cpssi. KopamenwrtHast
XHMHYCCKas CBS3b. MeTon BajleHTHBIX cBsseif. OOMEHHBII W JOHOPHO-aKLENTOPHEIH MEXAHUEM
00pa3oBaHys KOBAICHTHO cBs3u. JlenoKanm3oBaHHas XUMHYecKas cBsi3b. CBOWCTBA KOBAJIEHTHOM CBA3HL
Nonnas xumudeckast cBsi3b. MeTammideckas cBsa3b. CBOWCTBA HMOHHONM M METAUIMYECKOH CRSI3M.
Bonmopomnas xummueckas cBs3b. CBsi3b (DU3HYECKHX CBONWCTB BEIICCTB C BHIOM XHMHUECKOH CBSI3H.
XUMHUECKas CBSA3b B KOMIICKCHBIX COE/JUHEHHUIX.

Paznien 3 OCHOBBI XMMUYECKOU TEPMOIUHAMUKY ¥ KHHETUKY.

Tema 1. Dneprerrka U HallpaBIeHHE XUMUYECKUX PEAKI{

BHYTpeHHSs SHEprUs ¥ SHTAILNUS CUCTEMBL TIepBhiil 3akoH TepMouaamMuky. Temiosbie 3hGeKTs]
XUMMYECKHX peaknuid. 3akoH I'ecca u cenctsus us Hero. Teruiora (3HTANBINS) 06pA30BAHUS XUMHUYCCKIX
coe/uHeHNH. JHTponus. HanpaBnenne XMMHYECKHX IPOLECCOB B M30JMPOBAHHBIX CHcTeMax. BTopoii
3aKOH TepMoiuHamuku. JHeprus ['m6G6ca. Hampasnemwe w mpeses camMoONpoOM3BOILHOIO TEUEHHS
XUMHUYECKUX PEeaAKIIM. |

Tema 2. Xumuueckoe paBHOBECHE, |

O6parumble n HeoOpaTHMBbIe peakiuy. XHMHUYECKOC paBHOBecHe. KOHCTaHTa paBHOBECHs. Pacder
cocTasa paBHOBeCHbLIX cMeceil. Cmemenue pasroBecus. lpuniun Jle Ilarense.

Tema 3. OcHOBBI XHMHYECKOM KHHETHKH. \

Cxopocth xummyeckoil peaxmuu. DakTopbl, BIUSIOMME HA CKOPOCTH peaKijui. OCHOBHOW 3aKOH
XUMHYECKOH KHHETHKH. KuHeTnueckwe ypasHEHHS. DieMeHTapHble W CIOKHBIE peakiuu. Ilopsmok #
MOJICKYJIAPHOCTD peaKiny. 3aBHCHMOCTh CKOPOCTH peaKkiuu OT Temmeparypsl. 3akon Banr-Todda.
YpasHenue Appennyca. Dueprus akTuparmu. Karanuszatopsl n HHTHOUTOPSI.

Paznien 4. PactBopbl. OKUCIIMTENLHO-BOCCTAHOBUTEHHEIE ITPOLIECCHI.

Tema 1. CriocoOb1 BEIpaskeHHs KOBIEHTPAIMK pacTBOpoB. OOGIHe CBOHCTBA PACTBOPOB.

PacrBopumocts  BemecTs. CriocoOB!l BEIDRKEHHsS! KOHIEHTPALMH pPACTBOPOB: MOJBHAS OIS,
MaccoBas JO0JI1, MOJSpHAs KOHIEHTpAIMs, MOJSApPHAasi KOHIEHTpAlus OHKBUBaneHTa. KOIUTHTraTHRHBC
CBOMCTBA pacTBOPOB. 3aKoH Payns. D0ynmmockomus. Kpuockomnmus.

Tema 2. PaBHOBECHS B BOIHBIX PACTBOPAX SIIEKTPOIHUTOR.



Teopus osnexrpomurmdeckoit amccormamud. CuibHble M cloabble  2MeKTPONMTHL  CTEreHs
puccormanuu. Komcranta mucconmamun. 3axkoH  pasOasneHus  OctBambia.  MasopacTBOpHMBIE
QNICKTpONHTEL. IIpom3BeneHre pPacTBOPHUMOCTH. ODIIEKTPONUTHUECKAs. OUCCOMHUAIS EBOAbL MorHOE
npou3BeeHre Bobl. Bomopoaneii nokasarens. ['uaponus conetli. byhepHrie pacTBOPEL

Tema 3. OKMCIUTENBHO-BOCCTAHOBUTENBHEIC PEAKITHE
Crenenn oKHCIIEHHS aTOMOB 2J1eMeHTOB. [Ipoliecchl OKKCIeHHS-BOCCTAHOBICHHsI. Bax eiine okacuTeu
1 BoccTaHOBUTENMN. COCTABIEHHE YPABHEHMI OKHCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHIA.

Paszzen 5 OnexTpoxuMudeckue CHCTEMBI

Tewma 1. 'ansBarngeckue 3eMEeHTHL

ONEKTPOHbIE TMOTEHIHMANEl. MeTannuaeckue BIeKTpojbl. ['a30Bble  2MEeKTpoisl. Bomopomasrit
anektpo. CTaHIapTHEIE 5IEKTPOJHBIE MOTEHIUANTEL. Pacuer n n3mepenne notennuanos saextpoos 1 DJ[C
raJbBaHUYECKUX DJIEMEHTOB.

Tema 2. Koppo3sust MeTauios.

Tumbr Koppo3HOHHEIX paspyuIeHHH. XuMIdecKas U 3MeKTPOXUMUIECKas Koppo3us. CIloco6bI 3auIuThl
METaJUIOB OT KOPPO3HH.

Tema 3. DnexTponus.

CyuHoCcTh  3JIeKTponu3a. OJIEKTPOJIM3 PACTBOPOB M PACIUIABIEHHBIX Cped. 3akoHBl Dapanes.
IIpuMeHeHue 3IeKTpoTH3a.

Coaepoxanne 1a60paTOPHbBIX 3AHATHH 110 (U CHHILIHHE

Paznien 1. OcuoBHbIE IOHITHSA U 3aKOHBI XUMUIH

Tema 1 OcHOBHBIC IOHATHS XUMHUH.

JlaboparopHas paboTa « XMMUYECKHE CBOMCTBA KIIACCOB HEOPTaHUYECKHUX COETHHCHUI

Tema 2 OcHOBHBIE 3aKOHBI XHMHH

Jlaboparopras pabora «OnpeielicHAE SKBUBAICHTHON MacChl IPOCTHIX M CIOXKHBIX BEIECTBY (41)

Pazzen 2. CtpoeHune aToma u neproandeckuit 3akon J[.11. Menneneesa. XuMudeckas CBI3b.
Tema 3 XuMudeckast CBA3b U CTPOCHHE MOJIEKYIL.
JIaGoparoprast pabota «KOMIIIEKCHBIE COSTUHEHUSI

Pazzien 3. OCcHOBBI XUMHYECKO# TEPMOIMHAMUKH ¥ KHHETHKH
Tema 1.Onepretuka W HalpaBIeHHEe XAMAYECKUX PeaKIlHil.
JlabopaTtopnas paboTa «DHEPreTHKa XUMAYECKHUX MIPOIECCOBY
Tema 2. Xumuueckoe paBHOBECHE.

«JIaboparopras paboTa « XUMHUECKOE PaBHOBECHEY

Tema 3. OCHOBEI XUMHUYECKOH KHHETHKH

JIaboparopHas pabora «CKOPOCTh XHMUYECKUX PCAKIIHI»

Paznen 4. PactBopsr

Tema 1. CocoObl BEIpaXeHHUs KOHIIEHTPAIIMH PaCTBOPOB.

JlaGoparopras pabora «IIpuroToBieHNe PACTBOPOB PA3THIHBIX KOHIIEHTPALIHI
Tema 2. PaBHOBecHS B BOTHBIX pacTBOPAX 3JEKTPOIUTOB.

JIaboparopnas paboTa «pH pacTBopoB»

Jlaboparoprast paboTa «I uaponu3 comei»

Tema 3. OxuCINTENEHO-BOCCTAHOBUTENBHBIE PCAKITNI

Jlaboparopnas paboTa « OKHCIUTEIFHO-BOCCTAHOBUTEIILHEIE PEAKIHN

Pazgen 5 DnexktpoxuMudeckne cuCTeMbl

Tema 1. ['anmpBaHHUECKHE HITEMEHTEL.

JlaboparopHas pabora «[ anbBaHryecKre IIEMEHTHI"
Tema 2. Koppo3us MeTannos.

JIa6oparopras padora «Kopposust METaIIIOBY

Tema 3. DnexTponus

JIaGoparopHast paboTa « DIeKTpOIIH3»



5. OBPA3OBATEJIbHbLIE TEXHOJIOI'MA

B nmpenomaBanuM JUCHMIUIMHBEL «XHMMHS» HCHONBL3YIOTCS pasHooGpazHble oGpa3osaTenbHbIC
TEXHOJIOTUH KaK TPaIUIIMOHHEIC, TAK U ¢ IPUMEHEHAEM aKTHBHBIX ¥ MHTEPAKTUBHLIX METOIOB 00VUCHHI.
AKTHBHBIC ¥ HHTEPAKTUBHBIE METOABI O0yUSHH: |
—  Humepaxmuenas nexyus (pazden Imema 2; pazoen 2 memovr 1 — 3; pasoen 3 memwr | — 3,
pazoen 4 memor 2 — 3, pazoen 5 memor [ —3).
— Ipynnoesas ouckyccus ( pazoen 2 memut 1 -3;);
— Tpenune (pazoen 4, memvt 1,3);
—  Ananuz cumyayuil (pasoen 3 memwvi 2-3 pazoen 4 mema 2);
— Pazbop xouxpemuwix cumyayuil (pazoen 5, mema 2,),

6. OIIEHOYHBIE CPEACTBA JJIs1 TEKYIIETO KOHTPOJIAA YCIIEBAEMOCTM,
MPOMEXYTOYHON ATTECTAIIUH ITO U'TOI'AM OCBOEHUA JUCIUILTAHBI 1
YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOMN PABOTHI
CTYAEHTOB

Jlist TeKymmero KOHTPOJIS YCHEBAEGMOCTH CTYICHTOB HCIOJB3YIOTCS PEHTHHT-KOHTPOJb, a TaKkKe
IIPOBEPOYHBIE pabOTHI (TECTHL) JJIL KOHTPOJISL CAMOCTOSITETbHOU paboThI

[Tpumepsl 3aganuii 1S IPOBECHUS PEUTHHT-KOHTPOIIS

Peitrunr-koHTpOonL Neol
1. llpuBenure popMynupoBKY 3aKoHa ABOTaJIpO.
2. BpluncnuTe MONSApHYIO Maccy SKBHBaJieHTa Meramna, ecnud 0,493 r xjopuzma 3TOro Meramia mocie
o0pabotku HUTpaToM cepedpa obpazoBaiu 0,861 r xiopuna cepedpa.
3. IlepeumcnuTe KBAaHTOBBIE YHCIA, XapaKTEpU3YIOMIME aroMHYIO opOurans. Kakue xapakrepucTHKH
opOuTaNy ompenensieT Kaka0e U3 HAx?
4. HazoBute 3/IeMEHTHI, Y KOTOPHIX B OCHOBHOM COCTOSIHUM aTOMa BajeHTHBbIE JHEPICTUUECKHE YpPOBHH
UMEIOT CIEIYIOIINE IIEKTPOHHbBIC KOHQUTYPAIAn:
A) 5s%5p° B)4s?4p' B)4d*5s’
IIPUBEUTE 3HAUYCHUS KBAHTOBBIX YUCEN BCEX EKTPOHOB IS YKa3aHHBIX KOHGHUTYypaluii.
5. Hamnumure smeKTpoHHYIO (HOpPMYNIy aromMa XpoMa B TOPSIKE 3arloiHEHUs opOuTaliei, MPUBEIUTE
SMEKTPOHHO-TpaduIeckyto GOpPMYITy BHEINHEIO U IIPEIBHEIIHETO ANEKTPOHHBIX CIIOEB.
6. Pactionoxxute sneMeHTH P, S, Cl, As B psiy1 10 BO3pACTaHUIO MIEKTPOOTPUIIATETHHOCTH aTOMOR.
7. Pactionoxxute popmyasr okcuaoB MgO,Si0,, SrO, Al,O3 B mopsiike BO3pacTaHM UX OCHOBHBIX CBOHCTB.
8. Pacmosioxute GopMyIIbl BOJOPOIHEIX coelnHeHNH 271eMeHTOB VIIA rpynmel B COOTBETCTBUU C
yBEIHUYEHUEM DHEPTHH XUMUYECKOH CBI3U MEXKAY aTOMaMHU.
9. VkaxuTe CTelleHbh OKMCIEHNST M BAJIEHTHOCTE a30Ta B coemuuenuu NHyCl.
10. YkaxxuTe THI XUMHIESCKOH CBSA3M B MOJIEKYIIE CEPOBOOPOAIA.
11. Mexnay MojekyiaMu KakuxX U3 nepeuncineHusix Berects (Hy, NHs, HoO, HI) obpa3zyrotes Bogopoaasie
CBSI3U ?
12 . Kaxumu $uznydecKuMu cBOMCTBAMYU XapakTEpU3YIOTCs BEIECTBA MOJICKYJISIPHOT'O CTPOCHUS !

PeliTuar-konTpOsH No2
1.IIpuBenute onpeneneHue CTaHAAPTHON SHTAIBIMY 00pa30BaHMs BEIIECTBA.
2.Paccunraiite TemnoBod 3((eKT peakMK 110 H3BECTHLIM TEIIOBBIM 3()(heKTaM ApyruX peakiui

Peaxrmst AH xJx/Mons -
- C(rpadur) + HyO(r)= CO(T) + Hy(r) ?
C(rpadur) + Oy(1) = COy(1) 4058 o
CO (r) + ¥ 05 ()= COy(1) 284,5 L.
H; (r)+ 2 O, (r)= H,0 (1) 246,8 ]




3. Kakue ¢aktops 6yayT crtocoOCTBOBATE YBEIMUCHUIO ckopocTH peakiuu 4FeS; +110,=2Fe;05+8 SO, 7
4. B KaKyro cTOpOHY cMecTHTCS paBHOBecue B peaknuu 3H,+Ny«—>2NH;3 + Q

a) TP TTOBBIINCHUH JaBICHUS; O) IpH YBETUUCHUN TEMIIEPATYPhI; B) IPH YAANCHUA aMMHAAKa U3
peakuoHHol cMecH ?

5. Beruncnute MONISpHYIO KOHLEHTPALHIO 3KBHBaNeHTa 20%-HOTo pacTBOpa CEPHOM KUCIOTHI (INIOTHOCT
1,14 v/™mn).

7. Paccunraiite pH 0,01 M pacteopa CH3COOH ( Koo, = 1,74 - 10 %)

7. Onpenenute Maccy NaOH, uictionszoBannoro mis npurotonerus 200 Ml pacTBOpa THAPOKCHIA HATPHS,
ecrmu pH pactBopa pasen 10.

8. CocraBbTe HOHHOE U MOJIEKYISIPHOE ypaBEEHUE peakiuu ruapoauza CuSOy. YKaxuTe peakiio Cpe/ib!
pacTBOpa.

9. Ilpuseute HOpMyITBI COSMHEHUMN, TposIBIIAIONHX B OBP Kak okucIuTenbHBIS, TaK U
BOCCTAHOBUTEIHHBIC CBOMCTBRA.

10. CocraBbTe, HCTIONB3YS METO/ DIIEKTPOHHOrO Oananca ypaBaerue peakiun FeO + HNOj (koH1L) = ...
VYKakuTe OKUCITUTENh i BOCCTAHOBUTEIIb.

Pefituar-konTposs Ne3
1. BEIUUCITUTE 3.]1.C. H HAITUCATh CXeMY TIbBAHUYECKOTO 3JIEMEHTA, COCTABIICHHOIO U3 AIIEKTPOIOB!
1) Pt,H, [0,01x HNO, o=21%
2) Zn |02M  ZnClL, £=0,5
[MonydeHHBIE pe3yNbTATHl UCIIOIB30BATE IIPH OTBETE Ha 2-if U 3-if BOMPOCHL.
2. Kakas peaxtyst OyzeT IpOTeKaTh Ha aHOJE MIPY 3aMBIKAHUH BHEITHEH eTH raIbBaHYeCKOro JJICMEHTa,
yKa3aHHOTo B 1-M Bompoce? ‘
3. Kakast peakius Oymer mpoTekarh Ha KaTOZe IPU 3aMBbIKAHWH BHEIHEH [EIH TajbBAHHHUCCKOTO 3JICMEHTA,
yKa3aHHOTO B 1-M Borpoce?
4. Kak n3mensiercst pH pacTBopa B MPUKATOAHOM IPOCTPAHCTBE IIPH JIEKTPOIN3E BOJIHOTO PaCTBOPa
XJopua Kanus?
5. Kaxkoit mporiecc npoTexaeT Ha IpadhUTOBOM aHOME MPHU IEKTPOIN3e BogHoro pacteopa KOH?
6. BEMUCIUTE 3JICKTPOXMMHYCCKUHN SKBUBAICHT XJI0pa B J1I/(A* 1ac).
7. Yepes pacTBOp HUTpaTa JIBYXBaJICHTHOTO METaJlIa IPOIYCTHIIH TOK critoi 2A B Tedenuu 40 MuH., Iipu
9TOM BEIIEINIOCH 4,992 2 MeTamna. HasBaTh comb. {
8. XKenesnurie uzaeius MPH HAKSIMPOBAHMH IIOKPLIBAIOT CHAYaIa MEJIbIo, a IToToM Hukenem. Kakoi
\

HPOIIECC IPOTEKAET Ha aHOJIe TTPH TIOBPEKISHUH 3TOT0 IBYXCIoMHOro mokpeITusd B 0,1 H. pacTBOpE

THIIPOKCH/IA HATPHA?

Ere = —0,161 B; Ec, =+ 0,027 B; Ex; =—0,128 B.

9. B 0,1 1. pacTBOpE COJITHON KHCIOTHI ONTYINEHKI 110 OT/EIIEHOCTH MEIHAs, cepeOpsiHast U 30J10Tas

mposoioku. Kaxast mpoBosioka 6yAeT KoppoupoBaTh ¢ BOAOPOAHON Nenoispuzanuei?

Ecy =+0,154B; Ea, =+0348B; Eas =+0277B; Ewp =-0,059B

10. B xakoit cpesie IpH HAPYLUICHUU OJIOBSHHOT'O IIOKPBITUS HKeNe30 OyeT 3aIuiieso Oonee HalexKHO:
0,1 u. HCI; 0,1 1. NaCl; 0,1 5. NaOH ?

HpOMe}KYTOHHOfI aTTecTauel o HTOraM OCBOCHUS JUCIIHIINHEI ABJISIETCS DK3aMEH.

KOHTPOJ'IBHI)I@ BOITPOCKHL AJIA IMOAT'OTOBKH K 5K3aMCHY !

1. OCHOBHBIE TTOHATHS XUMHUU: aTOM, XUMUUYECKUH 7I€MEHT, HYKIIHIBL, MACCOBOE YHUCJIO HYKIIHMA, U30TOILEL,
OTHOCHTEIbHAS aTOMHAs Macca 3JIEMEeHTa. BelecTBa MOIEKYISIPHOIO ¥ HEMOJIEKYIIPHOTO CTPOCHUS.
2. EnnHuna KonuuecTBa BeIecTBa — MOJb. MonspHas Macca, MOJISIPHBIA 00heM.

3. CrexuoMeTprIeCKIe 3aKOHbBI: 3aK0H COXPaHECHHS MacCHl BEINECTB, 3aK0H TTOCTOTHCTBA COCTARA, 3aK0OH
SKBUBAJICHTOB, 3aKOH ABOTaJIpoO.

4. XUMHUYeCKH SKBUBAICHT, (aKTOP SKBUBAICHTHOCTH, MOJISIPHAS Macca SKBUBANCHTA, YKBUBAICHTHBIH
00BeM, KOTMYECTBO DKBUBAJIEHTOB, MATEMATUUECKOE BEIPAKEHHE 3aKOHA SKBHBAICHTOB.

5. Cr1oco05l BhIpa)KeHUsT KOHIIEHTPAITUM PACTBOPOB (MOJIbHAS JI0JIsI, MacCOBast JI0JIst, MOJISIpHAS
KOHI[EHTPAITUS, SKBUBAIICHTHAS KOHIIEHTPAIIHs PACTBOPEHHOT'O BENIECTBA).




6. OKUCIUTENEHO-BOCCTAHOBUTEIBHbIE peakiyy. OKHCIHTEIN B BOCCTAHOBHTENH. COCTARITEHNE ypaBHeH
OBP meTo10M 35ekTpoHHOTO GamaHca.

7. Crpoenue atoMa. AtoMuble op6urtand. KBaHToBbie uncia. CHMMeTpHs op6rTaieii. DHEPreTHUECKHe
YPOBHH ¥ TOAypoBHH. YHCII0 IOMypOBHEH B SHEPreTHeckoM ypoBHe. Uncmo opbuTaneii B OLyPOBHE.

8. Pacmipeniernienue 51eKTPOHOB TI0 OPOUTAISIM B MHOTORJICKTPOHHOM aTOMe: PUHIMAT HAHMEHbIIeH
SHeprud, mpasuiao Kneuykosckoro, npunmun IMaymwm, npasuno I'yaga.

9. OnexTporHas CTPyKTypa aToMoB i Ilepronudeckas cuctema MeHieneena, SIeKTPOHHEIC CeMEHCTRA,
SIICKTPOHHBIE aHATIOTU. DIEKTPOHHBIE (POPMYJIIBI ATOMOB.

10. Ilepuosaeckuit 3akon. CtpykTypa Ileprondeckoil CHCTEMBI: TIEPHOIBL, TPYIIIEL X IIOATPYIILIEL.
Meramnet 1 Hemerammst B [lepuoaudeckoit cucreme. Msmenenue B meproax | TPYITIIax CBONCTB H7EMEHTOR
(paycoB aTOMOB, HIEKTPOOTPULATENILHOCTH, CPOJICTBA K IIEKTPOHY), OKHUCIHTEIbHBIX U
BOCCTaHOBUTENBHBIX CBOMCTB IIPOCTHIX BEINECTB.

11. MexaToMHBIE B MEXMOJIEKYTISPHBIE B3aUMOICHCTBYS, BBl XUMHYECKOM CBSI3M: HOHHASL, KOBAIEHTHAS
(momApHas U HEMosIpHast), METAITNIECKast, BOXOPOAHAS.

12. Mexaunsmbl 06pasoBanus KOBAIGHTHOM CBsI3U: OOMEHHBIH 1 IOHOPHO-AKIENITOPHEIL. KpaTHbie cBs3u.
Jenoxanu3oBaHHast KOBAJICHTHAS CBSI3b. DHEPTHs U JIMHA KOBAICHTHBIX CBA3EH.

13. CpolicTBa KOBaNICHTHOW CBSI3W: MOTSIPH3YEMOCTD, HAPABICHHOCTD, HACKIIAEMOCTh.

14. I'nbpunusanms opburanett. ['eomeTprs MOIEKYI ¢ pa3MHYHEIM THIOM THOPUIN3AME HEHTPAIILHOIO
aToma.

15. Mounnas cBsa3b. CreneHs HOHHOCTH ¢Bsi3u. CBolicTsa MOHHOM ¢Bs3H. CBOMCTBA BEIIECTB ¢ HOHHOMN
CBSI3BIO.

16. Merannuueckast cBs13b. CBOMCTBA MeTATHYECKON B3, CBOMCTBA BEIIECTB ¢ METAUINYECKOMN CBA3BIO.
17. BonoponHsle cBs3M, BIUSHIE BOJOPOAHOM CBA3U Ha DU3HHECKHE CBOTICTBA BEIIECTE.

18. Ban-nep-BaanecoBbl CHIIBL AUIIONb-UIONBHOE, HHIYKIIHORHOE ¥ JUCIEPCHOHHO® B3aHMOICHCTRISL.
19. KommiiekcHble coenunenns. KoMmiekcooGpazoBarely U TUran sl X AMAYECKAst CBSI3E B KOMIIIEKCAX.
Homenxnarypa KOMIIEKCHBIX COeINHEHNUH.

20. O6mwe croticTsa pacTBopoB. 3akoH Payns. 36ymuockonus. Kpuockommst. OcMOTHHEECKOE JIABICHHE.
21. DneKTponrTEL. DNEeKTpoMTHYECKas Jucconuanus. CTenens aucconuanun. MakTopsl, BAUSIOLME HA
CTEIIEHB JIUCCOIMAITHH.

22. CunbHEBIE 37EKTPOTUTEL. AKTHBHOCTS HOHOB. Monnas cuna pactBopos. Kos((uiuenT akTHBHOCTH.

23. Cnabbie snexrponutsl. KoncranTa pucconuanyy. 3akon pazbasnenus Ocreansia. CTymeHdaras
JIUCCOIMANUS CIA0BIX SJEKTPOIUTOB.

24. KHCI10THO-0CHOBHBIE paBHOBECHS B BOXHBIX pacTBopax. Monnoe npomnssenenue Bojsl. Boxopo iHbiii 1
THAPOKCHIILHBINA ITOKa3aTesd. KucIoTHO-0CHOBHBIC HHMKATOPSL.

25. Pacuet pH pacTBOpOB CHIBHBIX KHCIOT ¥ OCHOBaHMA. Pacuer pH pacTBOpOB crnabbix KHCTOT 1
OCHOBaHUIA.

26. 'maponus conei. OOpaTUMBIHA TUIPONU3, H3MeHenne pH B 3aBUCHMOCTH OT COCTABA COIIH.

27. KoHCTaHTa ruIpoNn3a, €€ CBA3h ¢ KOHCTAHTAMH JHCCOIMAMH caabbx 271ekTponuToB. HeobparmMbrit
THIPOIIH3.

28. OcHOBHBIE MOHSTHSI XUMAYECKOW TCPMOAMHAMUKY: TEPMOJIUHAMAYECKAs CHCTEMA, THITLI \
TEPMOJIMHAMAYCCKUX CHCTEM , BHYTPEHHSS S9HEPIUSA CUCTEMBL. TepMOIMHAMUYICCKUI TIPOLIECC , BH/IE]
IporeccoB(n300apHEbIi, H30XOPHBINA, U30TEPMUUECKHIA.

29. llepBEIit 3aKOH TEPMOIMHAMUKH. DHTANbIHS. VI3MeHEHHE SHTAIBINN CHCTEMBI TIPH 9K30TEPMHUYECKIX 1
SHAOTCPMHUYECKUX PEAKIHAX. TepPMOXUMHUCCKUE YPABHEHHSL.

30. 3axoH ['ecca u crenCTBHSA B3 HEr0. DHTAIBINN 00Pa30BAHMS BELIECTB, PACUET SHTANBINH PEAKIIHA.
31. Ontpomnus cucteMsl. BTopoii 3aK0H TEpMOIUHAMUKH.

32. Cobonnas sueprus ['m66¢a. Kpurepuii caMonponsBoibHOCTH XUMHUECKOH peakiui. OpeeieHne mo
TEPMOJIMHAMUYECKIM JaHHBIM BO3MOKHOCTH NPOTEKAHUS XUMHUECKOH PEAKIHH B IPAMOM i 06paTHOM
HaIpaBJICHUH.

33. XumuuecKkoe paBHOBECHE: TEPMOAMHAMHYCCKUH KPHTEPHH, IPU3HAKH XUMUYECKOTO PABHOBECHS. 3aKOH
ACACTBYIOIMX Macc Uil XUMHYECKOoro paBHoBecHs. KoHcTanTa paBHoBecus.

34. CBs3b KOHCTAHTHI PABHOBECHS C M3MEHEHUEM CTaHAapTHOM sHeprun I m66ca. 3aBUCHMOCTE KOHCTaHTbI
PaBHOBECHSL OT TEMIIEPATYPHI.

35. Cmemienne xumudeckoro papHosecHs. [Ipunrun Jle-1llatense. Biusade TeMoepaTypsi, 1aBICHHS,
KOHLIEHTpAIMi BENECTB HA COCTOSIHAE PABHOBECH.



36. CxopocTh XUMUUECKOi peakiuu. DakTopkl, BIMSIONIHE HA CKOPOCTB PEAKUUH, 3aKOH AeUCTBYOIIHX
MAacC JiIs CKOPOCTH XHMUYECKOH peakium.,

37.3aBHCAMOCTB CKOPOCTH XHMHYECKOIT peakiy ot Temneparypsl. 3akon Bant-Todda. Vpasuenue
Appennyca. OHeprus akTupaan. Katammsaropsl m AHTUOUTOPEL.

38. DIeKTPOXMMHUUECKHE IPOLIECCHI B rajlbBAHMYECKUX dlieMeHTaxX, CXeMbl raqbBanrueckiX IeMEeHTOB.
DJIEeKTPOIHEIE peaKiuu. ek Tpoansie noteruansl DJIC raTsBaHHYecKoro IeMeHTA.

39.Bomopojnas mixana 3MeKTPOHEIX moTeHImanos. CTanapTHEIE 21EKTPOIHEIE MOTEHIHAISL. Pt
HapspKeHnit METamos.

40. 3aBHCHMOCTS HIEKTPOTHOTO MOTEHI[HAIA OT KOHIEHTPALUK HOHOB B pacTBope. Ypasrenne Heprera.
Pacyer aeKTpoAHbIX MOTEHIHATIOB METAINHECKUX MIEKTPOAOB U BOIOPOIHOIO AIEKTPOJIA.

41. OnexTponus. SNeKTPOAHBIC PEaKIUH Ha aHOIe B KaTofe. 110cIenoBaTenbHOCTD BOCCTAHOBIICHIS
OKHCJIUTENCH ¥ OKHCIEHUS BOCCTAHOBHTENEH. DNEKTPOHBIE PEaKIiK MPH JIEKTPOIU3E PACILIABOB
ANIEKTPOJTUTOB.

42. DneKTpOsN3 BOJHEIX PACTBOPOB SIEKTPONHUTOB C HHEPTHBIME JIEKTPOIAME: PEAKLHH HA KATO/IE U AHO/IE
B 3aBUCHMOCTH OT COCTaBa dNEKTPOIMTA. M3MeHeHHe cocTaBa pacTBopa. DIEKTPOIIUS ¢ PACTROPHMBIM
aHOJTOM.

43. Pacyer Macch NpOYKTOB 3NMEKTPOTHBIX PeakIuil Ha OCHOBAHUH 00BEeAMHEHHOTO 3aKoHa Dapajes.
44. Kopposus MeTaioB. XUMHYIeCKas KOPPO3HA. DNEKTPOXUMUYUECKAs KOPPO3US: aHOMHBIE U KATOHEIE
IIPOTIECChI, 3aBUCHMOCTE THIIA JENOIPU3aIAN OT COOTHOIISHUS 3JEKTPOAHBIX HOTEHIIHAIOR METAIUIA (i
oxucnuTeneif. MeTo/ sl 3aImuThl OT KOPPO3HH.

CamocrosTenbHas paboTa CTyJICHTOB IPEAYCMOTPEHA [0 BCEM pasienaM Kypea | MCHONb3YETCs Kak
HHCTPYMEHT Ui GoJiee IyGOKOrO OCBOEHHS TEOPETHUECKOIro JICKIIMOHHOTO MaTepuana U IpHobpeTeHus
HABBIKOB €r0 NPaKTUYCCKOTO NMPUMEHEHHs B pacdeTax M jaboparopHoif mpaktuke. HexoTopsie pasiens
TEOPETUYECKOr0 Kypca pacCMaTPUBAIOTCS C HMCIONB30BAHUEM OIEPEIKAOIIENH CaMOCTOATENBHON paboTsl:
CTYZICHTBI MOJIy4arOT 3a/[AaHHE HA M3YUEHUE HOBOI'O MATepHala JI0 €10 U3JI0KEHUS Ha JISKIHH, 3aauus s
CaMOCTOSTENBHOM paboTHI MpUBENEHEI B ydebHOM nocobun Opmun H.A., Kysypman B.A. Apxunosa H.A.
«IIpakTHKyM 118 CaMOCTOATENBHOM paboTsl Mo xwumumm»  http://e.lib.vlsu.ru/handle/123456789/576
KOHTpOJIb BEIMONHEHHS CAMOCTOATENBHOM PaGOTHL OCYINECTBIAETCS OCPEACTBOM TECTHPOBAHHIS.

ITpuMeps! TECTOBBIX 3aJaHUI IS KOHTPOJIS CAMOCTOSTENBHON paboTHL:

Tema «HomeHnknarypa HeOpraHHUECKHX COEMUHEHUITN
1. ®opMya KHCIOTHL, HOPMAIEHOM CONH ¥ aM(pOTEPHOIO THAPOKCHIA COOTBETCTBEHHO:
a) NHj, CaSOy4, AI(OH); 6) HBr, Alx(S804)3, Zn(OH),
B) HNO3, NH4C1, Ba(OH)z F) HzSO4, KHCO3, CI‘(OH)3
2. BajleHTHOCTB KMCI0TOOOPA3yIONIEro 3JIEMeHTa B MAPraHIIEBOM KMCIIOTe PAaBHA:

a) VII 6) VI B) IV r) I
3. XJIOpHOBATOH KHCIIOTE OTBeYaeT (hopMya;
a) HCIO 6) HCIO, B) HCIO;3 r) HCIO4

4. HazpaHne XUMHYECKOro BeniecTsa, uMmeromero popmyny CaHPOy

a) hocdar kanbius  0) runpodocdar kansims  B) THAPokcodochar kamsuua 1) Metadochar Kaibus
5. Yueno aToMOB B MOJNIEKYJIE XPOMOBON KHUCIIOTHI PABHO:

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

Tema «PacTBOpPBI EKTPOTHTORY

1. MoryT cocyIecTBOBaTh B paCTBOPE Maphl BEIIECTR:

a) NaOH, Ca(OH), 6) LiOH, CO, B) SO,, Ba(OH), r) HF, NO

2. Macca BOIBL (B rpaMMax), KOTOPYIO CIENyeT Bemaputh u3 430mn 4%-moro pactBopa (INIOTHOCTH
1,047r/mn) cymsduna HaTpus, 9TOOH! HOXYIUTE 12%-HEIH pacTBOp, paBHA

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

3. PactBopumocTs nuxpomara kamust KoCrO; pasma 12,5r/100r Boms! npu 20°C. Ycranosure, Kakopa
OyeT Macca HaCHIEHHOTO PACTBOPA, ECIIH JUIs IPUrOTOBICHHS €r0 Hemoib30Bano 400r Bos!

a) 420r 6) 500r B) 400r r)450r



4. Cmewamu 1 1M pactpopa 1 111 3M pactBopa cepHO KHCI0TEL. ONpeaeTuTe MOIIPLYIO KOHILIEHTPALIIO
CEePHOM KUCIIOTBI B KOHEYHOM PacTBOpe

a) 1,5Mmomn/m 6) 2moms/n  B) 2,5Momb/1 1) 1,75M076/11

5. Xnopuz-uoHE! 06pa3yIoTes IIPH PACTBOPEHHH B BOJIC BEIIECTBA, HMEIOMETO (hOPMYNY

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

Tema «l anbBaHMYECKHE DIIEMEHTH

1. BpMUCIATE HOTEHIHAN BOZOPOJHOTO 3NEKTPOHA B PACTBOPE YKCYCHOH KHCIOTHL C KoHIeH Tpanuei 0,1
MOJb/J1. CTeleHb AUCCOLUAIMHN IS 3aJaHHON KOHIEHTpari KHCioTh o =0,013.
a).— 0,168 B; 6). — 0,153 B; B). 0,168 B; r). — 0,020 B.
2. MarnueBy1o miacTHHy IIOMECTHIIM B PACTBOP COJH 3TOro Meramia. Mamepenusrii norermman Mg oxasascs
paBHbM ~2,40B. BEMUCIATE aKTUBHYIO KOHIIGHTPALMIO HOHOB Mg B pacTBOPE B MOJIBL/1I.
a). 3,46 102 MOJIB/TT; 6). 0,25 mons/I, B). 4,17-1 02 MOJIB/JI; r). 6,91 107 moss/m.
3. BeruncuTh NOTEHNMANE] MEIHBIX ¥ HUKEJIEBBIX DJIEKTPOJIOB, TIOTPEKEHHBIX B pactBopbl CuS0y4 u NiSOy4 ¢
KOHIEHTPaIHIMHU:
CuSOy4 (koaddurment axruHOCTH HOHOB ¥ = 0,16) 1 Cp,, = 0,1 MoJIB/11;
NiSOy (k0o drmument aktusHOCTH HOHOB ¥ = 0,15) 1 Cp, = 0,1 MOIB/I1.
a). 0,234 B; - 0,36 B; 0). 0,234 B; 0,3 B; B).0,234 B; - 0,3 B; r).0,286 B; -0,3 B.
4. Beraucnuth 3JIC raibBaHAYEecKOro 3JIeMEHTA:
Pb /Pb (NO3);, Cpy = 0, 01 mouts/m, ¥ =0,7 // AgNO3, Cyy =1 monn/m, y = 0,8 / Ag.
CocraBuTh ypaBHEHUS! PeaKIUil, IIPOTEKAIONIUX Ha aHOJIE U KaToe paboTAOIETO HIEMEHTA.
a) 0,982 B; 06)1,04 B; B) 0,6 B; r) 0,54 B.
5. Beruucnures D/1C cnexyrolneil raTbBannIecKon Memnu
Ag/0,01M AgNO; // 0,1M AgNO; / Ag

£=0,9 £=0,72
a)— 0,059 B; 6) 0 B; B) 0,029 B; 1) 0,059 B.

Tema «2nexTpomus»

1. TIpn anexTponuse pacTBopa XJIOpHIa KAIUA 00pasyroTes:

a) KaJlui, BOAOPO/I, XJIOP, KHCIOPOI; 0) rMIPOKCH KA, BOIOPOI, XJIOP;

B) FTMAPOKCHJL KA, COJSTHAST KACIIOTA, KHCIOPOI; I') KaJIuH, BOIOPO/T, OKCHT XJIOpa.
2) Kaxoii mpomecc IpOUCXOAUT Ha METHOM aHOJIe IIPHU SJICKTPONu3e pacTeopa NaBr:

a) OKHCJIEHHE BOJEL,

0) OKucIeHue NOHOB OpoMa;

B) OKHCJIEHHE MEIH,

I') BOCCTaHOBIICHHE MEH.
3) Ilpu snexTposnmse BogHOTro pacrsopa SnCl, Ha anozxe Bhimenunoch 4,48 i xiopa (m.y.). Haiftu maccy
BBIIEIIMBIIErOCs Ha KaToIe OJI0Ba:

a)23,7r 6)11,85r B) 5,925 ry474r
4) BemecTBoM, IpH 2MEKTPOIIM3E PACTBOPA KOTOPOTO 00pasyeTes KMCIOPO/I, SBISETCS:

a) CuCly; 6) CuSOy4;  B) PbCly; r) SnBr,.
5) B pesymprare snexrponusa sogaoro pactsopa HF Bojgopoanslii mokasares:
a) yBeNnMuuICcs; 0) YMEHBIIMJICS, B) ocrtaJics 0e3 H3MEHEHHIA.

6) Ecii B pacTBOp MM PACILIaB 3JI€KTPOJIUTA MOIPY3HTE HJIEKTPOEL M MPOILYCTUT ANEKTPHUECKHiT TOK, TO:
a) KaTHOHBI OyIyT ABAraThCs K KATOMY W IPUHUMATE OT HETO HIIEKTPOHEI;
6) XaTHOHKI OYIyT ABUTATBCS K aHOMY M OTIABATh EMY IIEKTPOHDI;
B) KATHOHEI OyIyT JIBHI'aThCS K KATOMY U OTHABATH MY SJIEKTPOHBL;
I') KATHOHBI OyZyT JIBUTaThCA K aHOTY M IPHHUMATH OT HETO HIIEKTPOHEL.
@oHj1 OUEHOUHBIX CPEJCTB AN MPOBEACHHS aTTeCcTAllNy YPOBHS CPOPMUPOBAHHOCTH KOMIICTCHITAI
oOydJaromuxcs Mo JUCIUILTIHE 0GOPMISIETCS! OTAENBHBIM JOKYMEHTOM. T



7. YYEBHO-METOJUYECKOE 1 UHOOPMAILIMOHHOE OFECIIEYEHHIE

JUCHHATIJIMHBI
7.1. Kauroo6ecneueHHoCTD
HaumeHoBaHUe TUTepaTyphl: aBTOP, HA3BAHIE, I'on u3nanus KHHUI'OOBECITIEUEHHOCTE
BUJI U3[JaHUs, U3JATENLCTBO =
KonuuecTso Hammyue B snekTpoHHOI
9K3EeMIUIAPOB M3AAHUN Gubmuorexe Bl
B Oubauoteke Bnl'Y B T
cootBeTcTBIM ¢ @I'OC
BO
1 2 3 4
OcHoBHas nuTepatypa*
I. Kysypman B.A., Uepnosa O.B, Junenko C.B. 2011 19
YuebHoe MOCOOWE 10 XUMHH Ui CIYAEHTOB http://e.lib.visu.ru/handle/1234
HeXUMHUYCCKHX HanpasieHudl 4.l.— Baagumup: 56789/6185
Bal'y
2. Kysypman B.A., Yepnosa O.B, Muuenxo C.B. 2012 219 http://e.lib.visu.ru/handle/1234
YuebHoe mocobue 1o XUMHH [Jiss CTYICHTOB 56789/2377
HeXUMUYCCKUX HanpasiaeHuid 4. II. — Bragumup:
Bal'y
3. Kysypman B.A., Mupenxo C.B., 3an0poxHbli 2015 233 http://e.lib.visu.ru/handle/1234
W.B. IlpakTHKyM 0O XHUMHH IS CTYAEHTOB 56789/4255
HeXUMHYCCKHX HanpasileHuil. — Biragmvup: Bnl'Y
4. Opaun H.A., Kyzypman B.A., Apxwuosa H.A. 2005 385 http://e.lib.visw.ru/handle/1234
IlpakTukyM =11 CaMOCTOSTENBHOM paboThl [0 56789/576
XUMUU I CTYZEHTOB HEXUMHYECKHX
Hanpasjienail. —-Bruagumup: By
HomonuntensHas aureparypa -
1. Koposur H.B. O6uias xuMust: yueOHUK 1S 2000 11
BY30B 10 TEXHWYECKUM HANPABIEHUAM U 2003 14
cnenyanbHOCTAM. — MockBa : Beicmias mkoira 2004 4
2005 11
2007 15
2008 1
1
2. 'munka H. JI. O6mas xumust : yaeOGuoe mocodue | 1984 49
JoA By3oB . — Jlemwmrpan : Xemwws | o o -

7.2. Ilepnogu4eckmne H3AaHusA

7.3. UuTepHeT-pecypchl
http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
http://www.uspkhim.ru
http://www.strf.ru/database.aspx
http://www.chem.msu.su
http://chemistry.narod.ru
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8. MATEPHAJIbHO-TEXHMYECKOE OBECIIEYEHME JUCITHITINHBI

Jlns peanvsanyy JaHHOH JHCIMIUIMHBL HMEIOTCS CHEIHATbHBIE TOMENIEHHS JUI TPOBEIEHHUsI
3QHATHH JIEKIAOHHOTO THNA W 3aHATHH 1abopaTropHOro THIA, IPYNIOBEIX H  MHJMWBH/IYATLHBIX
KOHCYJIbTALMii, TEKYIIEro KOHTPOJS | ITPOMEIKYTOMHON aTTeCTalluu,

Jlaboparopubie paboTel NPOBOASTCS B HOMEIIEHHH TabopaTtopuu OBIINel 1 HeOPraHAUECKOH XIMIHI
(ayn.405-1)

.

/
Pabouyto nporpaMmy cocTaBmiL: ["punmana E.IT. ﬁ_/fm.-

_((DI/I(), TOATHCE) // /i
Penensenr &

, " = /r,' /f % : ) /'J - : i)
(nmpencrasurens paboroparens )AL (f!_‘" Cenilivsn ?e.{.( ﬁu,g/ [ ,D ' ) /4'659&; cab

MECTO paboTHl, no.uﬁmo{:ﬁ., @O, nonnnéb)

Iporpamma paccMoTpeHa U 0n00peHa Ha 3ace/laHul Kadeapel XAMUU )
[Tpotoxon Ne 7/ ot O 2¢/Yrona
3aseyrommit kKadenpoit U Jorte€f Kyxtuu B.A.

‘ (®UO, noauuck)
PaGowas mporpamMMa paccMOTpeHa u 0j00peHa HA 3aceiaHud  y4eOHO-METOMUECKON KOMHCCHU

HalpaBJICHUS 12.03.05 «JIasepnas TexHHUKa U JIA3CPHBIE TCXHOIOTHI»
IIporokoi Ne [ or Q.05 L rona / —
IIpencenarens KoMHCCHT (p L1 o /j,q Cetc by l.rr

// (®HO, noanucs)

JIUCT MEPEYTBEPXK/JIEHUS
PABOYEN IIPOI'PAMMBI TACHUILTAHBI

PaGouas nporpamma omo6pena Ha 2J2)- 2021  yueOHsI rox
[Iportokon 3acenanus kapeaps Ne 4 ot 34,08, 2020 rona _
3apestyromuit kapenpoit Gl @@ammg
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Pabougas nporpamma onoOpeHa Ha y4eOHBIH IO
IIporokon 3acenanus kahempnl No oT roja
3aBenyroumit Kaheapoi

Pabouas nporpamma ogobpena Ha ___ y4eOHBIA ron
IIpotoxon 3acenanus xabeapsl Ne oT roja

3aBenyromuit kadempoit




JIUCT PETUCTPAIINY U3MEHEHUI
B pabouyio porpaMMy AUCLUILIMHBI

HAHUMEHOBAHHE
o0pasoBaTebHOM NPOrpaMMbl HATIPABICHHUS TIOATOTOBKY 2.03.05 «/lasepnasn mexnuxa u nasepivie
‘ MexXHoI02UU Y
Howmep BHeceHb! H3MEeHEHUS B YaCTH/pas el Hcnonuurens OcHoBaHue
U3MEHEeHUs paboueit mporpammel OHO (HOMeD U JaTa HpoToKOIA

3aceanus Kadeapsi)

1

3aB. kadenpoit /
Hoonuce QHO




