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I. HEJN OCBOEHMW:A TUCHHATLTHHBI

[lenaMpu OCBOCHHA THCIMIUIHHEL « X UMHA» ABIAKTCA:
& IIVUEHNE XHMHYLCKHX CHCTEM, OCHOBHELIX TIOHATHH H !b}’HII.EMEi—ITﬂJIHIHH JAKOHOR XHMHH C I'I'D’]HIIHﬁ
COBPEMEHHOI HaYKH,

¢ (GOpMHPOBaHHE HABBIKOB [PMMEHEHUS TEOPETHHECKHX 3HaHMIl B XOJE BBIIOJIHEHHS Ha00opaTopHBIX
pafoT M NPH pelieHHH NPaKTHYECKHX 38144,

* (opMupoBaHHe HABLIKOB IIPUMEHEHHA 3HaHMHi B 00JaCTH XHMHH TIPH PEIEHHH NPO(EecCHOHATLHEIX
38144
anauy JHCUHIIHHBL
*  H3IYHEHHE OCHOBHBIX MOHATHI 1 3aK0HOB KHMHH;
®  3AKPEIUICHHE NONYYEHHBIX SHAHMIL Py pemenny 3aj1ay;

* (pOpPMHUPOBAHNE HABBIKOB NPUMEHCHHA TEOPETHUYCCKHX ZHAHMI B XOJ€ BRINOJIHEHHs TabopaTopHLIX
padoT H NPH pelieHH: PACHETHBIX 3a/1aY.

2. MECTO JHCUHHIIJIMHEI B CTPYKTYPE OI1OI1 BO
Jucnunnnaa « XMMHE» 0THOCHTCA K bazosoil wacti OITOIT BO

Jucunninna onupaeTcs Ha 3HAHMA NPEAMETOB OCHOBHOH 0OpazoBaTeLHOR MPOrpaMMEl CpejiHero
(ronHoro) obuero odpasoBaHuA MO NPEAMETaM: XuMmis, (PH3INKA, MaTeMaTHKA.

3. INIAHHPYEMBIE PE3VJILTATHI OBYUEHMS 1O JIUCHUILIMHE

Inanupyemeie pesynprarel 00y4YeHHs 110 IMCIHIUIMHE, COOTHECEHHBIE C MIAHEPYEMBIMH PE3VILTATAMH
oceoennsg OTTOL]

| Kon opmipyemex YpoBeHb OCHOEHHA KOMTIETEHIINK [Mnanupyemele peayabTaThl 00YUEHIA NO [IHCUKIUTHHE
KOMIIETEHUM A XAPAKTEPHIYIOMINE ITANL! POPMUPOBAHHA KOMIETEHIHI
! (moKalaTesnn OCBOEHUA KOMMETEHILIH)
! o 2 3 |
Ol -8 Hactuunoe ocsoeHune 3HaTh. COCHOBHBIE [OHATHS M 3aKOHBI XHMHM:

XapakTep BO3ACHCTBMM  BPEJHBIX M OIACHBIX
(JAKTOPOB Ha HEJIOBEKA M NPHPOIHYIO CPEY

YMmers: UPHMEHSTE OCHOBHBIE TIOHATHS W 3AKOHEI
XHMHH, [IPHHIMIE O0CCHEYEHHS HKOIOIHYECKOi
OesonacHocTH fnpu PEHICHHH Janay
npofecenoHanbHOI AeATeNEHOCTH

Baamers:  ocropHbIMM  npuemamu  ofpaboTin
IKCHEPHMEHTATBHBIX JIAHHBLIX, HABLIKAMM OIHCAHWS
OCHOBHBIX ~ XHMHYCCKHX  HBJISHHH W pelueHus
THIOBBIX 38/1ay4




4. OBBEM H CTPYKTYPA JHCHHILITHHBI
Tpyn0eMKOCTS IMCIMIUIHELL COCTARTIACT 3 3aueTHbix exunmir, 108 yacos
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Conepimanne JeKUHONHULIX 3AHTTHI 110 THCHHILTHIE

Pazjen 1. OcHOBHBIC MOHATHA # 3aKOHEL xuMuK. Homenkarypa HCOPraHHYECKUX COeAMHEHHT.
T'ema 1. OcHOBHBIE NOHATHS XHMHH,




[loHsTHe XHMHYECKOTO 2JIeMeHTa, NPOCTOrD W CIOMHOIO BellecTBd. ATOMHAA €IHMHHIA MACCHL
Aromuas macca. Konuueerso BemectBa — Moib. MonspHas ¥ MosiekylspHas macca. BaneHTHOCTE.
Crenenb OKMCIeHHA, DKBHBAICHT, MOJIbHAA MAcca 3KBHBAICHTA. Mok — ¢/IMHHIA KONHYECTBa BelllecTBA.

Tema 2. OCHOBHBIE 3AKOHbBI XHMHH,

3aKOH NOCTOAHCTBA COCTABA, 3aKOH KPaTHBIX OTHOWEHWH. 3akoH Aporagpo. 3aKoH COXpaHeHHS
MACCEI BELIECTR. 3aK0H 3KBHBANeHTOR, (OBpeMEHHOE ONPEIe/ICHHE MOHATHA (XHMHYECKNIT IKBHBATICHTY.
Pacuer momspHoii Macchl 9KBHBANEHTa NPOCTBIX H CHOKHBIX Bemects. MaremaTnueckoe BRIpaKeHHe
BAKOHA DKBHBATCHTOB M €ro MPHMEHCHHE B XHMITYECKHX pacyeTax.

Tema 3. HoMeHKIaTypa HEOPraHHYECKHN COEIHHEHHIT.

Knaccsl H HOMEHKIATYPa XHMHUYECKHX COCIHHEHHH

Pazgen 2. Tlepuoamdecknil 3aKoH u nepHoguyeckas cuereMa snemedntoR JILM. Menpeneesa.
XuMHuecKas CBA3b I CTPOEHHE BEIECTRA.

Tema 1. Kpantopo-Mexanu4eckas MO/JIEIL CTPOCHHS aTOMA,

KBauropo-Mexanuyeckas mojens crpoenus aroma. [loustue opOuramn. KpanTtoBnle wmcna.
CTpykTypa 5IeKTPOHHEIX 000JI0Yek aToMa; KBAHTOBBIE YPOBHH W NOAYPOBHM, NPABHAA 3aMONHCHHS
opOuTalel B MHOTOBNEKTPOHHEIX aTOMaX,

Tema 2. [lepmommueckuii sakon u [lepwopmyeckas cucrema snementor [ M Menneneesa,
Cospemenitias  gopmynuposka  Ilepuoguueckoro  sakona.  Crpykrypa  NEpHOAHYECKOH  CHCTEMBI
AW Menzneneesa, Diekrponnble cemeiicrsa anementos. Mamenenue cpoficts aToMOB H coeHHenuil
JMEMEHTOB B NEPHOIAX U TPYIIIAX.

Tema 3. MekartomHble M MEKMONCKYJIAPHBIE BIauMOACHCTRHA, Buisl XUMHUECKOH CBAM.
Koparenthas xumuyeckas ceazp. CpoiictBa kopanentholt craan. Monnas xumuueckas cssasb. ColicTsa

HOHHOH cB#3H, Metamnnueckan cossb, CroficTa MeTamyueckoi caain. BoaoponHas XHMHYECKAS CBA3L H
ee ceoieTea,

Pasen 3. Pacteoprr. O6uime cpoiictsa. Crioco0bl BHIPAKEHNA KOHIICHTPALIH.

Tewma 1. Pactopumocts seuects. Crioco0bl BEIPAKEHHS KOHIEHTPALMH PACTBOPOR! MACCOBAs 01,
MOJISPHAd KOHLICHTPALMA, MOJIAPHAA KOHUEHTPAIIMA YKBUBATEHTA,

Tema 2. OkHCIUTEIEHO-BOCCTAHOBHTEILHBIE PEAKIIHH.

Crenenn oxncnenns atoMoB wiementos. [lponeces! okucleHus-BoceTanoBnenns. Baxuelimme
OKHCITUTE/IH | BOCCTAHOBHTENN, COCTAB/ICHHE Y PARHEHHH OKHCIHTEILHO-BOCCTAHOBHTE/ILHEIX PeaKitnii.

Pasnen 4. Cpofictea  pasBasieHHBIX PacTBOPOB HEWIEKTPOIUTOB. PacTBOph! MEKTPOIINTOB.
Hucconnanuns CHIBHEIX ¥ CIalbIX HNEKTPOIHTOB, JIHccounanus BokL.

Tema 1. Teopus anexrpomuTiueckoii aucconmarnn, Cunsibie 1 chalble 3eKTPONTHTEL

Tema 2. Crenens jmccoumannn. Koncranta amecoumannyu. 3akon pasdasnenns Ocrsaibia.
Masnopactsopumsie snekTponTsl. [IpoH3ReICHHE PACTBOPHMOCTH,

Tema 3. Dnexrponuteueckas jaucconmanus Boabsl, Mornoe npousBeeHue sojasl. Bopopoustii
NMOKAZaTEN b,

Passien 5. OcHossl xumuyeckoii Tepmominamuin. Tepmoxumus. XuMuueckoe pasHoBecHe.

Tema 1. DnepreTnka u nanpasieHne XUMHYECKHX peaKiuii

BryTpennsas sHeprus M sHTanbnus cuctemsl, [lepseii 3akon Tepmoannamuku, Tennorie sderrsr
XHMHYECKHX peakiii. 3axon [ecca u crencrsua 3 nero. Tennora (sHTansins) o6pazoBaHnd XHMHUCCKHX
coeanneHnil. Durponus. Hanpasienue xMMHYECKMX [PONECCOB B M30JIHPOBAHHBIX CHcTeMax. Bropoii

JAKOH  TepMOJAMHAMUKH. Oueprus ['mOGca. Hanpaenennme M npesen caMoNpoOH3BONBHOTO TeYeHMs
XHMHYCCKHUX PeaKiiuii.

Tema 2. Xumuueckoe pasHosecHe.

OBparumble 0 HeoOpaTHMble peaxumu. Xumuueckoe pasnosecte. Koueranta pasHOBecHs. Pacuer
COCTaBa paBHOBECHBIX cymeceii. Cmeenne pagHosecns. [Tpuuuun Jle [larense.

Pasnen 6. OCHOBEI XHMITYECKOH KHHETHKH,
Tema 1. OcHOBEI XUMHYECKOH KHHETHKH.



Cropocts XuMudeckoil peaxiuun. MakTopel, BIUAIONIHE HA CKOPOCTh peakunn. OCHOBHOI 3akoH
XHMHYECKOH xuHeTHiu. Knuernyeckie ypasHenns,

Tema 2. 3aencuMoCTh CKOPOCTH peakuun oT Temneparypel. 3akon Bawrt-Fodda. Vpasnenwe
Appennyca, JHEPrus akTHBAIMH, KaTau3atopet 1 HHTHOHTOPEL

Paznen 7. OcHOBbBI MEKTPOXHMHE. DNEKTPO/IHEIE Mpoleccsl, albBaHiueckne JeMEeHTHI.

Tema 1. DneKTPOXHMHYECKHE CHCTEMBL, XHMHYECKHE HCTOYHHKH TOKA, DJIEKTPOANBIC NOTEHIHAILL,
Crangaprueie s1ekTpobie notenmuansl. Mertannmyeckue snextpogsl. [azosbie snexrponst. Bogopoausii
WIEKTPOA.

Tema 2. Pacuet u mamepenne norenunanos yiextpogos u IJ1C ranbBaHHYeCKUX 21EMCHTOB,

Paspen 8. Dnexrponus. Kopposus Merasos,
Tewma 1. DnexTponns.

CymHOCTE 2AEKTPOAR3A. DIEKTPOIHI PACTEOPOB W paciuiasleHusx cpeia. Jaxonsl (Dapanes.
[lpumenenue 3exTponla.

Tema 2. Koppoaus metanios.

bl KOPPO3HOHHEIX Pa3pyIeHHHA. XUMIUECKas 0 3IeKTpoXHMudeckas kopposus. CriocoOsl 3aimuTe!
METALIOE 0T KOPPO3HH.

Coaepixanne 1aGopatopHBIX 3aHATHIT N0 AHCUMIIHHE

Paznen 1. OcHOBHEIE NOHATHA H 3aKOHBI XMMHH, HOMEHKIATY pa HEOPTraHHYECKUX COSTHHEHHIT,
Tema 1. OcHOBHEIC TOHSTHA XIMUH,

JlaGoparopuas pabora « XuMHUECKHE CBOHCTBA KJIACCOB HEOPIdHHYECKNX COeIHHEH Y.
Tema 2, OcHOBHBIE 3aKOHBI XMMHH,
Jaboparopras pabora «Onpesenenne IKBHBATEHTHONR MAcChl IIPOCTEIX H CIOKHEIX BEUIECTBY,

Paznen 3. Pacreopel. O0mue croiictsa, Crnoco0bl BEIPAKEHHA KOHLCHTPALIHH,
Tema 1. CnocoOnl BRIpAKEHN KOHLIEHTPALIHI PACTBOPOR.
Jlaboparopuas pabora «llpurorosnense pacTBOpoB paziHUHBIX KOHIEHTPAITHI.

Pasjien 4. CpoiicTsa pasbapieHHBIX PACTBOPOB HEANEKTPOIHTOR, PACTBOPE MIEKTPOIHTOR.
Jlncconmanus CHIBHBIX B CIa0BIX 31eKTPOIHTOR. JIHCCOLHALIHS BO/ILL.

Tema 3. PapHoBecHA B BOJHBIX PACTBOPAX IEKTPOJIHTOR,

Haboparopnag pabora «pH pacreoposs,

Pazaen 5. OcHosbl xumuveckoii Tepmoannamuki, TepMoxumus, XHMHUECKOE PABHOBECHE,
Tema 2. Xumuueckoe paBHoBeCHe,

«Jlaboparopuas pabora « XHMHHECKOE PABHOBECHE),

Paznen 6. OCHOBBRI XHMHUYSCKON KHHETHEN.
Tema 1. OcHOBE XHMHYSCKONH KHHETHEH.
Jlaboparopnas pabora « CKOPOCTE XHMHYECKHX peakiniiy,

Paznien 7. OcHOBEI 21€KTPOXHMHH. DNIEKTPo/iHbE npolleccsl. [ albBaHHYecKHe INeMEeHTEL
Tewma 1. NanpBannYecKie 3NeMEH T,

Jlabopatopnas pabora «l ansBaHHYeCKHE S1EMENTLD.

Pasgen 8. Onexrponus. Koppoius metanos,
Tema 1. Daexrponns.

Jlaboparophas pabora « DNeKTponan3»,

Tema 2. Kopposus metamion.
Ilaboparopnas paGora « Kopposus MeTammosy.



5. OBPASOBATEJBHBIE TEXHOJJIOI'HH

B npenogaBaHHM JHCUMIUIHHBL «XHMHA» HCIOAB3YIOTCA pasHooOpasHele  00pazoBarTelibHBe

TEXHOIOTHH KdK TPATHIIHOHHBIE, TAK K € IPHMEHCHHEM aKTHBHBIX H HHTEPAKTHBHEIX METOI0OB C!ﬁ}"T-IEHHH.

AKTHBHBIE M HHTEPAKTUBHBIE METO/IB! 00YYEeHUS:

~  Humepaxmusnas texyus (pazoen | mema 2; pasden 2 memor | — 3, pasden 3 mema 1! pasoen
4 memwr [ — 3, pazden 5 memut 1 - 2; pasden 6 memwr | — 2, pazoen 7 memur 1 — 2; pazoen 8
memsl 1 —2),

= Ipynnoeas duckyecus (pasoen 2 memur | — 3),

—  Tpenunz (pasoen 1, mema 3, pazden 3, memwr | —2).

—  Awnanuz cumyayuil (pazden 5 mema 2; pazoen 6 memut | — 2).

= Paszbop xonkpemusix cumyayuil (pazden 7, mema 2; pazoen 8, mema | - 2).

6. OIHEHOYHBIE CPEACTBA JUIH TEKYUIEIO KOHTPOJIS YCIHEBAEMOCTH,
HPOMEKYTOYHOH ATTECTAUMH 110 HTOI'AM OCBOEHUS IMCHUILINHBI W
YYEBHO-METOAHYECKOE OBECHEYEHUE CAMOCTOSTEJABHON PABOTBI
CTYJAEHTOB

TEK}'[IlHﬁ KOHTPOTE YENCBACMOCTH NPOBOOMTCA 10 PE3VIIbTATAM MPOBEICHIN pﬂﬁ'I'HHTFKOHT[}UJlﬂ [T

CACOYIOUHM KOHTPOJIBHEIM BOIIPOCAM

Peiitunr — kourpoas 1.

b

2.

3

JaTe Ha3zBaHUA CIEAYIOIHM CORIHHEHHIM:

CuO, MgS, HMnOy, HBr, LiOH, AI{HSO4):, SnOHNO3, FeCl;.

Hanucars xumudeckne GOpMY B CAEAYIOIMX COSNMHEHHI:

oxenjy aenesa (1), cynoun nukens (I1), ruapokenn Gapus, MapraHlloBas KHCAOTA, FHAPOCYIL(HT
ATHOMHHHA, HHAHOBOJOPOAHAA KHCIOTA, IHXPOMAT Kallis, HHTpaT ruapokcna xpoma (111).

[TpuseanTe GopmyHpOBKY 3aKoHa ABOIaIpo,

PackpoiiTe noHaTHE JKBHBANCHTA, MOJIAPHAA MACCA YKBUBAICHTA [UIH PAYIHYHBIX KIACCOB XHMHUECKHX
COeIHHEHHUH.

[pn cropanuu 5,2 r metazna obpasyeres 9,84 r oxena Metaia, OnpeienTsh IKBUBANEHTHYIO MACCY
MeTana

Brraueante Monspayio Maccy skBHsaiedrta meramna, ecnm 0,493 r xnopuaa Toro Metanna nocnie
obpabotkn HuTpaToM cepebpa oGpazosamu 0,861 r xjiopuia cepeGpa,

IKBUBAIEHTHAA Macca MeTania B 2 pasa Oonblie, YeM SKBHBAJIEHTHas Macca kuciopoaa, Onpenenure
OTHOILUEHHE MACCHI OKCH/IA K MACcce MeTala.

KaxoBs! OCHOBHBIC 3AKOHOMEPHOCTH paciipejeieHns IeKTpoHoB B atome. [IpuBejurte 3IHaueHHs
KBAHTOBBIX HHCE/ BCEX EKTPOHOR JUIH KoHpHTYpaimii Sszﬁpj.

Pacnonoxure amementer 1, F, Cl, Br 8 psj 110 Bo3pacTannio a1eKTpooTpHIIATEILHOCTH ATOMOB,

. GHEPI'HH HOHH3AHH. :'JII{TPI'HH CPOJACTBA K 2JCKTPOHY. Hx uimenenne ¥ JIEMCHTOR IT0 IICPHOIAM K

IpYIaM.

i (_}IIPE,ELEHHTE YHCIO CHATCH B MOJICKYIC H YRAHRHUTS CTENEHE OKHCIICHHA H BATICHTHOCTE KPEMHHA B

coeaunennn K-510;,
Mengty MonekynaMu kakux u3 nepeuncnennsix semects (Hz, NHs, H20, HI) ofipasyiores sogopossie
g’

Peitrunr — korrpoas 2.

L.

2.

Cxonpxo rpammos CuSOq 5H20 neobxomnmo magts ans npurotosienus 400 ma 0,2 H. pacteopa
cysbhaTa MeIn.

Paccunrars CKOILKO IpaMMoB BeniecTsa Heo0X0anMo B3ATE st pruroTosachud 600 ma 10% pactsopa
CH3COONa (p = 1,098 r/en?).

[Tpuseaute onpeaenenne crangapTHOH 1 Tponny obpazoBaHns BELICCTBA.



{]leﬂﬂEﬂHTE CTAHJAPTHY K BHTANBITHID UﬁpMUEaHHH N?_U‘. €C/IH H3BRECTHA CTaHIaAPTHAY 3HTAILITHA
ofpazosanmsa CO; (-393,3 k/Lk/Mons) B crangapTHas IHTANLITHE PCAKIHH:

C{rp) + 2N20(r) = COa(r) + 2Na(r), rae AHo (p-uun) = - 556,5 kJlx
Paccyuraiite TennoBoil HQQexT peakimu 1o H3BECTHLIM TEIUIOBLIM I QerTam IpyTHX peaKiiui

Pearxuus AH g llw/'Mons
C(rpadur) + H20(r)= CO(r) + Ha(r) 7
C(rpadur) + Oz(r) = CO:(1) 405,8
CO(r)+ %20z (r)=COa(r) 284.5

Ha (r)+ 2 Oz (r)= Ha0 (1) 246.8

Kakue daxrops: OyayT crnocofeTBOBATL YBEIHUYEHHIO CKOPOCTH PEAKIIHN

4FeS; + 1102=2Fe;0:+ 8850, 7

B moMeHT paBHoBecHs cHeTembl N2 + 3Hz «+ 2NH; konuenTpauun Bemects coctasnsior [Na]p =3
monb/a; [Hzlp = 9 moas/n; [NHs]p = 4 mons/n. Kakosa Onia Hexo/Has KoHIeHTpams azora?

B kaxyio ctopony cMecTHTes pasHoBecHe B peakunn 3Ha + Ny« 2NH; + Q

a) NPH NOBLIIEHHH JABICHUS;

0) npH yBeNHUSHHH TEMIEPATY Pb;

B) IPH YAAICHHH aMMUAKA U3 PeakiMoHHoi cmecn?

Beraucnuts pH 0,04 %-goro pacreopa NaOH (p=1 r/sn). Kak nsmenntes pH npu pasbasienun
pacTBopa pasHeM o0nemom sokel? Koaddument akTHBHOCTH NPHHATL PABHEIM €HHULE.

. Onpegennre maccy NaOH, ucnonszoansoro juig nparotosienns 200 M pactsopa reapoKcH,ia

Harpus, ecin pH pactBopa pasen 10.

. Beramenurs Monsapuyio kosuenTpaiio pactsopa HaSOa, ecnu pH pactsopa pasen. Kak namenures pH

pacteopa npu pazbasnennn pacrsopa B 10 pas? KoadduimenT akTHBHOCTH NIPHHATE paBHEM | .

. Ilpupennte dopmynsl coeaunenni, npospasiommx B OBP kak okMcaMTeNIbHBIE, TAK H

BOCCTAHOBHTEILHEIE CRONCTRA,

Peitrunr — konrpoas 3.

Breranemuts 3JIC 1 nanueats cxeMy ralsBaHH4ECKOTO IEMEHTA, COCTABICHHOTO H3 JIEKTPO/IOB:
1) PtH; |0,03M HNO: a=21%
2) Zn 020,  ZnCl  y=05
[lonyuennsle pe3ynbTaThl HCNOIBI0BATE IPH OTBETE Ha 2-I 1 3-i BONPOCHL
Kaxas peaxumus Oyer OpoTeKarTh HA aHOJE TIPH 3aMBIKAHMH BHEIIHEH LEITH ralbBaHHUeCcKoro
MIEMEHTA, YKa3aHHoro B 1-M Bonpoce?
Kakas peaxuns Oy/1eT npoTeKaTh Ha KaTo/Ie MPH 3aMbIKAHHH BHEITHEH IENH ribBaHHYecKoro
INMEMEHTA, YKa3zanHoro B 1-m ponpoce?
Berauncante 3J1C 1 nanucars cXxeMy railbBaHHMECKOTO JIEMEHTA, COCTABICHHOTO H3 JICKTPOIOE:

1) Pt.H; | pactsop ¢ pH = 11

2) Ag | 0,001 1. AgNO; =1
[lonyuennsie pe3yrbTaThl HCNOAL30BATE [IPH OTBETE HA CIEAYIOUIHE J1BA BOIIPOCA,
Kaxas peakuus OyaeT npoTekath Ha aHOJE [IPH 3aMBIKAHHY BHEIIHEH el YKa3aHHOIO B 4-M BONpoCce
rafbBAHKHYECKOTO IeMenTa?
Kakas peakuns OyIeT OPOTEKATE HA KATO/E PH 3aMBIKAHHH BHEIIHEH LeNnH YKa3anHoro B 4-M Bonpoce
ranbLBAHHYECKOTD 2/IeMeHTa?
Kax usmenserca pH pacTsopa B NPHKATOMHOM IPOCTPAHCTEE IIPH MEKTPOIN3E BOJAHOIO PacTBOpa
XJopuaa Kanus?
Kakoii npouecc nporexaer Ha rpaHIoBoM aHOIE NPH MIEKTPOIH3e BoAHOro pacTsopa NaOH?
Hepes pacTBOp HHTPATA JIBYXBAICHTHOTO METALIA TPOMYCTIIN TOK crnoil 2A B Teyennn 40 Mun., npu
TOM BeLIeIHIOCE 4,992 1 meTanna. Hassath Colib.

. CKONBKO rpaMMOB FHJIPOKCH/IA KaTHd o0pa3zosanocs y karoja npu snexrponnse KaSOq, ecitn na anojie

Beitennnock 11,2 1 kuenopoaa (H.y.)

. Kesesnble w31eHa IPH HAKETHPORAHHH NOKPLIRAIOT CHAYANA Me/ILIO, a moToM nukenem. Kakoit

OPOLECe NPOTEKAST HA AHOJIE IPH MOBPEHICHIH ITOIO JABYXCAOAHOIo HokpeiTus B 0.1 H. pactBOpe
CHAPOKCHIA HATPHA?
Ere = -0,161 B; Ecy=+0.027B: Ey; =—0,128 B.




12. B 0.1 n. pacTBope comsHOll KHCIOTE! ONYIIEHE] IO OTAENLHOCTH MeaHas, cepedpanas i son0Tas
npoposiokd. Kakan npososioka 6y/eT KOppoaAHpOBaTE ¢ BOJOPOAHON genoiapusanueii?
Ecu =+0,154B; Eay =+0,348 B; Eag =+ 0,277 B: Ewz =~ 0,059 B.

13. B kaxoii cpesie npu HApymEHUHE OMOBFHHOIO NOKPRITHA Hefeso Oyer sanmiieno foee HATEKHO
a) 0,1 u. HCL; 6) 0,1 1. NaCl; 8) 0,1 . NaOH?

NMPOMEZKYTOUYHAS ATTECTAINS ITO HTOI'AM OCBOEHMSA JTUCHUTLIHHBI
(KOHTPOJIBHBIE BOINPOCHI K 3AYETY)

HGIIHTHE’- INeMeHTa, HpDCTGI‘D H CINONRHOTD BELIIECTRA.
ArosMuan Macca, K(}_TIH'-IE{.':THD BelieCTBa — MOk, Mﬂﬂﬂpiiaﬂ Maccd, MOHHPHLT.ﬁ 00 BeM.
Banenthocts, Crenenbs OKHMCHCHHA. DKBHBAJIEHT, MOJAPHAA Macca JKBHBAJIEHTA, 3aKoH

Led E-J_—'

IKBHBAIICHTOR.

4, Crioco0nl BRIpRKEHHA KOHUEHTPAIHN PACTBOPOB (MACCOBAA 1014, MOIAPHAA KOHIUCHTPALMA,
IKBHBAICHTHAA KOHUEHTPAINA PACTBOPEHHOIO BEMECTRa).

5 OKHCAHTENBHO-BOCCTAHOBUTENBHBIE  peakiud,  OKHCAMTeIM W BOCCTAHOBHTEITH.
Cocrasnenne ypasnenuit OBP merogom snexrponnoro Ganamnca.

6. Crpoenmne aroma, Kpanrtopsle umcna, DHepreTHHecKHe YPOBHH M mojayposad. Uwucno
NOJYPOBHEH B JHepreTHdeckom yposne, [lpunmun sammensiieii sxepruw, npasuno Kiedkopckoro,
npunuunn Hayan, npasuio Iyuga.

7. [epuopuyeckan cucrema JLHM Mennjeneesa.  [lepuognueckuii  sakon. Crpykrypa
[lepuoauueckoil cueTeMbl: NEPHOMILL, TPYNNLI M NOArpynnsl. HMiMenenne B nepuojax M rpynnax csoiicrs
VIEMCHTOB (PAJIMYCOB dTOMOB, JEKTPOOTPHLUATENLHOCTH, CPOJACTBA K INEKTPOHY), OKHCIHTEILHBIX H
BOCCTAHOBHTE/ILHBIX CBOMCTB MPOCTLIX BEHIECTH. DIICKTPOHHBIE (JOPMY/IBI aToMOB. MeTa/UIsl # HeMETalIb!
B [lepuouueckoii cuereme.

8. Buasl XHMHYECKOH CBA3M: HOHHAN, KOBAICHTHAA ([I0AAPHAS H HENOAAPHAN ), METAUIHYECKAA,
BOJIOpoaHas. MexanuaMer 00pazoBaHis KoBaneHTHOM caa3n, KommyecTsennsie XapakTepueTHRN | cBoiicTRa
KOBAJICHTHOH CBH3H.

4; ['mOpummzanns  opburaieil. [eoMeTpHa MOJEKYJl € PAIHYHBIM THIOM [HOPHIM3AIHH
HEHTPAIBHOIO aTOMA.

10. HMounas csase, Crenent nonnocTH ez, CBOHCTBA HOHHOH CBR3H.

11. Bojlopoanas u MeTauIn4eckas CBa3H ¥ HX CBONCTBA,

12. O6mue croiicTBa pactBopos. 3axon Payns.

13. DNEKTPOARTHL  DieKTponuTHueckas aucconuanns. Crenens jmcconnainm.  Daxropsl,
BJIHAIOIINE Ha CTENEeHb JAHCCONMALIIH.

14, CHibHEIE DIEKTPONHTEL AKTHBHOCTE HoHOB, Monmuas cuiaa pacrsopos. Kosddmument
AKTHBHOCTH.

b, Cnabrie anexTponnter. Koncranra gucconmainm,

16. KHCI0THO-0CHOBHBIE PABHOBECHA B BOJHEIX pacTsopax. MoHHOE NpoM3BeseHHE BOILL
Bonopomneti 1 ruapokenisrbii nokasarenn. KUcIoTHO-0CHOBHBIE HHAHKATOPEL

17. Pacuer pH pacrsopor cunenex kncinor u ocuopanuii. Pacuer pH pactsopos cnabeix kucior
H OCHOBAHHI,

18, [uaponus coneit. Koneranta ruaponnsa,

19. (OcHOBHBIC NOHATHA XHMHUECKOH TEPMOJHHAMHKH: TCPMOAMHAMMUYECKAN CHCTEMa, THNbI

TEPMOAHHAMHYECKHX CHCTEM, BHYTPEHHAS OSHEPrus cucrembl. TepMmogMHamMuueckuil npouecc, BH/EI
MPOIeccos (M300apHbIil, H30XOPHLI, HIOTEPMHYECKHIT ).

20, [lepBorii 3akon TepMoaMHAMHEN. DHTANBIH, 3akon ['ecca M CHEACTEHA W3 HEro. DuTponug
cucTeMbl. Bropoil 3aKoH TepMOIMHAMHKH.
21. CroBounas sueprus ['ubbea. Kpurepuil caMONPOH3BOIBHOCTH XHMHMECKOH peakituu,

Onpenenenne 10 TEPMOJAHHAMHYECKHM JaHHBIM BOIMOMKHOCTH NPOTEKAHHS XHMHUCCKOH peakinu &
HPAMOM H 0OPATHOM HAIIPABICHHH.

22, XHMHYECKOE PABHOBCCHE. IIPHAHAKH XHMHYCCKOrO PaBHOBECHA. KoHctanTa PABHOBECHA,

23, Cameuienne xumuueckoro pasnosecus. llpuauun Jle-llarense. Bamsanme rtemueparypsi,
JIABIEHHA, KOHIIEHTPAIIHIT BEIIECTE HA COCTOSHHE PABHOBECHS,



24, KoHeTaHTa CKOpPOCTH  pedkilMi.  3asHCHMOCTE  CKOPOCTH  XMMHYECKOH peaknud  or
KOHUCHTPALMK H TEMNEpaTyphl. Y CIIOBHA XHMHYECKOTO PABHOBECHS.

25, DNeKTPOXHMMYECKHE INPONECCH B TFANbBaHHYeCKHX iemeHTax. CXeMBl TalbBAHMUECKHX
MNIEMEHTOB. BHEKTPGHHHE PEARIIHH. INEKT POAHBIC MTOTCHITM AR, 3,[[(: FAIEBAHHYECKOIO 3IEMEHTA.

26. Bogopoanas mxkana dnexTpoAReX noteHimanos. CTaHIapTHEIE 3IEKTPOIHBIE MOTEHINAIEI.
Psijt HanpsKeHUi METAIOB.

27. 3aBHCHMOCTE WIEKTPOAHOIO MOTEHLMATA OT KOHUEHTPALMH MOHOB B pacTBope. YpasHeHHE
Hepuera, Pacuer 31ekTpoiHbIX TOTEHUHAIOE METAUIMYECKHX JEKTPOI0B H BOJOPOIHOIO AIEKTPOIA.

28, Onekrponn3.  DNEKTpoiHbIC  peakimu  Ha aHoge W karoge.  [locnenoeatensnocts

BOCCTAHOBJIEHHA OKHCIHTENEH H OKHC/IEHHA BOCCTAHOBHTEISH., J:‘)JEEKT[]E,EIIMC PeakIiHH OpH 2JIEKTPO/INGe
PaCITABOR WICKTPOJIHTOR M BOJHLIX PACTBOPOBR MIEKTPOJAHTOB ¢ HHEPTHBIMH ANEKTPOAAMH.

29, Pacuer macchl mpojyKToB MIEKTPOAHBIX peakuuil Ha ocHoBaHuK O00BEAMHEHHOID 3JAKOHA
Gapanes.
30. Kopposus metannop. XuMHYeCKas KOPPO3uA. DIEKTPOXHMHUYESCKAA KOPPOIWS: AHOAHLIE W

KATOIAHBIE TIPOLUCCCH], 3ABHCHMOCTL THIHA JSNOIsapH3alid 0T COOTHOIICHMR MICKTPOOHBIX TMOTEHIHANOB
METHAINA U OKHCIIMTENeH, h’iQTD,’J,L! 3AlUHTRL OT KOPPO3IHH.

CamoctosaTensHas paboTa CTYACHTOR NPEAyCMOTPEHA [0 BCeM pa3jieaM Kyped M HCIOIB3YEeTes KAk
HHCTPYMEHT 11 Dosiee riyBOKOro OcBoeHHA TEOPETHUECKOTO JIEKIMOHHOIO Marepuaia ¥ npuobpereHuns
HABLIKOB €10 NPAKTHYECKOr0 NPHMEHEHHA B pacderax M naboparopHoit npakruke, HekoTopsie pazngens
TEOPETHHECKOrO Kypea PacCMaTpHBAIOTCH ¢ HCIQIBI0BAHHEM OnNepexalolneii camocToaTensHoH paboThi:
CTYACHTHI MOAYHAOT 38/IaHAE HA HIYYEHHE HOBOTO MATEPHANIA /IO €0 M3N0MEHHA HA KUY, 3a1anus 1
caMocToATeNbHON padoTel npueeiennl B yuednoM nocobun Opnun H AL, Kysypman B.A. Apxunosa H.A.
«llpakTukymM ana  camocroAtensHoll  pabotel o xumuuy  http://e.lib.visuruw/handle/123456789/576
KonTposan BeImonHenHs caMocToaTeIbHON paboThl 0CY IECTBAAETCH TOCPEACTBOM TECTHPOBAHHA.

[IpuMepn! TeCTOBBIX 3a1aHii 1M KOHTPOJIE CAMOCTOSTENBHOH paboTsl:

Tema «HoMeHknaTypa HeOpraHMUeCKHX COEIHHEHHIY
1. opMyia KHEIOTEL, HOPMATIBHO#H COMM 1 aM(POTEPHOTO FHIPOKCHIA COOTBETCTBEHHO:
a) NHa, CaSO4, Al(OH)s 6) HBr, Alz(SO4)3, Zn(OH )z
B) HNO3, NHaCl, Ba(OH); 1) Ha8O04, KHCO;5, Cr(OH)3
2. BaneHTHOCTE KHCIOTOOOPA3YIOLIETO 3IEMEHTA B MAPTaHIeBOl KHCIoTe pasHa:

a) VII o) VI B) IV r) I
3. XJl0pHOBaTOH KHCIOTE OTBEHAaeT (popmyia:
a) HCI1O 6) HCIO; B) HCIO: r) HCIO,

4, Hazpanne XMMHYECKOTO BeliecTra, Hvetolero gopmyny CaHPO;

a) pocar kamsuus  6) ruapodocedar kansuua  8) ruapokcopocdar xansims 1) metadochar Kb
5. Hueoo aToMOB B MONIEKYJIE XPOMOBOH KHCIOTE PABHO:

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

Tema « PacTROpE 31EKTPOIHTORY

1. MoryT coeyimecTsosars B pACTBOPE NAPE! BEIIECTE:

a) NaOH, Ca(OH)z 6) LiOH, CO2 B) SOz, Ba(OH)z r) HF, NO

2. Macca soasl (B rpaMmax), KOTOpym cieiyer Belnaputs u3 430mn 4%-Horo pacteopa (NI0THOCTH
1,047r/mn) cyneipuna natpna, utobsl nonyunts 12%-uwiil pacteop, pasHa

a) 50 ©) 250 5) 300 r) 400

3. Pacrpopumocts auxpomara kamus KaCraO7 passa 12,50/100r soas npn 20°C. Yeranoeure, Kakopa
OYJIET MAcca HACBIIEHHOTO PACTBOPA, €C/H JUIS NPHIOTORIEHHS ero nenoibsosano 400r ok

a)420r 6) 500r B) 400r r450r

4. Cmemann 11 1M pactsopa 1 1n 3M pactsopa cepuoil Kueaotsl, OnpeaeanTe MOAAPHYIO KOHIEHTPaIHIO
cepHOil KNCAOTE B KOHEYHOM pPacTBope

a) L.5mons/n 6) 2mone/n  B) 2,5mome/n 1) 1,75Mons/1

5. XIOpHI-HOHBEI 00PAIYIOTCH NPH PACTBOPEHHH B BOJIE BEIIECTBA, HMEIOIIETO (hopMy Iy



a) Clz 6) MgCl B) AgCl r) CCls

Tema «l anpBannyeckue 2eMEHTEIY

. Borvmcnuts [OTEHUHAT BOJOPOIHOTO 37EKTPOHA B pacTBope }’KC}’EHGE KHCIOTRL € K{}H[[EHTIJﬂIlHEﬁ
0,1mos/1. CTeneHs AMCCOUMALHN I 3a0aHHON KOHIeHTpainy kuciaoTst o =0,013.
a). — 0,168 B; 0). — 0,153 B; B). 0,168 B; r).— 0,020 B.
2. Maruuesyi) NIacTHHY IOMECTHIH B PactBOp COMM 3Toro metanna. Mamepemmsii motenuman Mg
oKasancs pasieiM -2,40B, BRraucanTh aKTHBHY RO KOHICHTPALHIO HOHOB Mg 8 pacTsope B Mob/i1,
a). 3.46-10° mons/in; 6). 0,25 monas/m; B). 4,17 107 mons/n; r). 6,91-107 monw/n,
3. BeMHCINTE NOTEHIMAB ME/IHBIX 1 HUKEIEBBIX MIEKTPOJIOB, norpekentsx B pactsophl CuS0y u NiSO,
C KOHUEHTpallHsMu:
CuSOq (koofrument akrusroct wonos y = 0,16) n C, = 0,1 mons/m;
NISOq (koadpunment axrusaoct monos ¥ = 0,15) 1 Cu = 0,1 monn/n.
a). 0,234 B; - 0,36 B; 6). 0,234 B; 0,3 B; 8). 0,234 B; - 0,3 B; r).0,286 B; -0,3 B.
4. Bermennts DJC ranspanuyeckoro yieMenTa:
Pb / Pb (NOs)z, Cu =0, 01 mons/m, y=0,7 // AgNOs, Cy =1 mons/n, y= 0,8/ Ag.
COCTaBnTh YpasHeHNA PEaKIil, NPOTEKAIOUINX H AHOJE H KaTo/e PabOTAIOIETo J1eMeHTa,
a)0,982B: 6) 1,04 B; B) 0.6 B; r) 0,54 B.
5. Berunennrs BJIC cnemyionieil ranbpaHnyeckoii nemu
Ag [ 0,01M AgNOs /1 0,1M AgNOs / Ag

=09 f=0,72
a)— 0,059 B; 0)0B; B) 0,029 B: 1) 0,059 B.

Tema «nexrponusy
1. Ilpu 2/1€KTpOIN3E pacTBOpA XJI0PHIA Kanug obpasyioTes:
a) Kaslui, BOJMOPOJL, X10DP, KHCI0PO; 0) rujipoKcHIL Kanna, BOJOPOI, XI0p;
E) PHIAPOKCHJL KUTHA, COMAHAN KHCI0Ta, KHCI0POJL; r) Kaauit, BOAOPOJL, OKCHJL XJ10pa.
2) Kakoii nponece mpoHCXoJHT Ha MEJIHOM aHOJIE NpH MIeKTpoause pactsopa KBr:
a) OKHCTIeHHE BOJIbI;
0) oxuenenue HOHOE Gpoma;
B) OKHCJICHHE MejIH;
I') BOCCTAHOBIIEHHE ME/TH,
3) [lpu snextpoanse soanoro pacteopa SnCly na anoge seyemocs 4,48 i xaopa (ny.). Haiite maccy
BLIICJIMBIIETOCH HA KATOJE ONIOBA:
a)23,7r 6)11,85r B) 5,925 r ry474r
4) B peaynerare snexrponusa sogHoro pacreopa HF sosoponueii nokazarens:
a) ypenuuunea;  0) yMeHBIIWICH; 1) octanca 6e3 WIMEHeHHI.
3) Eciin B pacTBOP HIIM paciuIap MIEKTPOJHTA MOFPY3HT MICKTPOILL ¥ IIPONYCTHTS JNEKTPHYECKHIT TOK, TO:
a) KATHOHBI Oy IyT ABHraThCs K KATOLY H IPHHHMATE OT HEr0 AIEKTPOHBL;
0) KaTHOHLL OYAYT ABHIATHCH K GHOILY M OTAABATE MY VIEKTPOHEL,
B) KATHOHB! OYAYT ABUIATHCH K KATOIY M OTAABATL €MY WIEKTPOHbI;
I') KaTHOHBL OyAYT ABMIATECS K AHOLY M IPHHAMATE OT HETO EKTPOHEL,

DoH OLUEHOYHLBIX CPCACTD JUTA NMPOBEACHHA ATTECTAlHH Y POBHA CE}]GPMHPDBEHIIDETH KOMIIETEeHIIHA
oﬁyqammnxm [0 JHCIIHIITHHE D[FBPMJIHE’I”(:SI OTASTTEHEBIM JOKYMEHTOM.



7. YYEBHO-METOJUYECKOE H HHOOPMAIIHOHHOE OBECIHEYEHHE

JUHCHHITIHHBI
7.1. Kuuroofecnevennocrs
HaumeHosaHme AHTEPaTYPLI ARTOR, HAIBAHME, o wamanms KHHIMOOBECTIEMEHHOCTE
BHIL H3AAHHA, W3AATEABCTBO T TP ————

IKIEMIVTAPOE H3ZaHRH
8 Dufanoteke Bal'y »
cooteercTann ¢ OIOC

oubnuoreke Bal'y

BO — |
| 2 3 4

OletonHas naTepatypa*
l. Yeprora OB, Kysypman B.A., Huacnko C.B. 2011 19
Yuebuoe nocofive no XMMHM I8 CTYAEHTOR http:/fe.lib.vlsu.ru/handle/1 234
HEXHMH4ECKHN  Hanpasnennil w.l— Boanusup: 56789/6185
Bal'y
2. Kysypman B.A., Yeprosa O.5, Juaenxo CB. 2012 219 http: e dib visu.rw/handle/ 1234
Yuebuoe nocolie 0o XHMHH I CTYACHTOB 56789/2377
HEXHMUUECKUN nanpasnennit u. 11 — Boagnmup:
Bal'y
3. Kysypman B.AL, Jupenro C.B., JanoposHbit 2015 233 http:/fe.lib.visu.ru/handle/1234
HLB. TlpaktHkyM [0 XHMHH 08 CTYASHTOR 36789/4255
HEXHMIYeCKHX Hanpasienuit, — Baanumup: Bal'y
4. Opnun HA., Kysypman B.A., Apxunosa H.A., 2005 385 hitp:/fe.lib.vlsu.ruhandle/ 1234
Ipakrukym ans camoctoatenstofi pafotw no S6789/576
XHMHH 1w CTYIEHTOB HEXHMWYECKHX
Hanpasnenyil, - Bnamganp, Bal™y

Hononuurensuan nureparypa

I. Koposus H B, OGman xusus © yaeBung ans 2000 11 -
BY30B [0 TEXHHYECKHM HATIPABIEHHAM 1 2003 14
chneusansrocraM, — Mockea | Beicwas wkona 2004 4

2005 11

2007 15

2008 |

1

2, Inuuka H. 1. O0wan xumus | yuebroe nocobue | 1984 49

AnA By3om . — JleHHHrpag : XvMus

7.2, llepuoanueckne niganmus

7.3, Uurepner-pecypent
http://www.scirus.com
http://www.iupac.org
http://www.anchem.ru
http://chemteq.ru/lib/book
http://www.elsevier.com
htip://www.uspkhim.ru
http://www.strf.ru/database.aspx
http:/f'www.chem.msu.su
http://chemistry.narod.ru
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8. MATEPHAJIBHO-TEXHHYECKOE OBECIHEYEHHUE JHCITHITIMHBI
Asi peanusainy JAHHON THCUMIUIMHEL MMEIOTCH CHCUMATLHLE [OMELUEHHA JUIA NPOBEICHMS

JAHATHH JIEKIHOHHOTO THIIA W

3aHATHH JradoparopHoro THMa,

KOHCYJILTAIHH, TCKYIIEro KOHTPOIA H [IPOMEKYTOUHOI aTrecTaluH.

IPYHIOBEIX W HHIHBHIY&JIbHBIX
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