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1. HEJIb U 3AJAYU OCBOEHUA INCIUIIINHBI

OCHOBHOW HeJBbK TUCIHUIUIMHBI SBIsETCS (OPMUPOBAHUE Y CTYIEHTOB
3HAHUI U YMEHUI 110 XUMHUH U Pa3BUTHE XUMUYECKOTO MBIIIIJICHUS, HEOOXOIUMOTO
Opyd pelieHud (PU3NKO-XMMUYECKHX MpoOiieM obecriedeHus 0e30macHOCTH
KU3HEIEATSNIPHOCTH M (POPMHUPOBAHUM  ILIETOCTHOTO  E€CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

I'naBHas 3agaya JUCHUILIMHBI — (OPMHUPOBAHME WPEJCTaBICHUNA 00
O0COOCHHOCTSIX XUMUYECKOU (POPMBI OpraHU3alMu MaTEPUH, MECTE HEOPTAHUUECKUX
Y OPTaHUYECKUX CUCTEM B IBOJIIOLIUU 3€MJITH, MHCTBE JTUTOCHEPHI, TUAPOCPEPHI U
aTMoc(hepsl U PO XMMHYECKOTO MHOT00Opa3usl BEIIECTB Ha 3emiie.

3agayamMu U3ydeHUs JUCHUILVINHBI ABJISIOTCH:

- U3y4YCHHE OCHOBHBIX XUMUYECKHX SBICHUII;

- oBnajgeHHe (yHIAMEHTAIbHBIMH MOHATUSAMH, 3aKOHAMH M TEOPHSIMHU
XMMHH, YTIIyOJIeHUE U CUCTEMaTU3alus XMMUYECKUX 3HAHU;

- OBJIQJICHHME METOJaMH U MpHEMaMM pEUICHHs KOHKPETHBIX 3a7ad U3
pa3IMyYHbIX 00JacTe XUMUH;

- (popmupoBaHUE HABBIKOB IPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

- (opmMupoBaHHE CHOCOOHOCTH HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelIeHUs MPUKIAIHBIX 33714 yueOHO! U PO eCCUOHAIbHON AESITEIbHOCTH.

- (hopMupoBaHUe TBOPUYECKOTO MOAX0/1a K IPOdeccuu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucimmnmaa «XUMHUS» OTHOCUTCS K €CTECTBECHHBIM AUCIUILIMHAM 0a30BOH
yacThu ydeOHOro IuwiaHa 1o HampaBiaeHuto mnoarotoBku 06.03.01 buosorus
[Tpodunu: buosnorus kneTku, OMOAKONOTHS, TEHETHKA U SIBISETCS 00s3aTEIbHON
JUISL U3YUYEHHUsSI CTyJICHTaMu | Kypca OYHON U OYHO-3209HOM (POPMBI 00yUeHUS.

JIns ocBOGHUS TUCHUIUTMHBI «XUMHUS» 00ydJaronuecs UCIOJIb3yIOT 3HAHUS,
YMEHUSI U HaBBIKH, CPOPMUPOBAHHBIE B XOJIe U3YYCHUSI B 00111€00pa3oBaTEIbHON
HIKOJIE TIpeaMETa « XUMUS».

HucruminHa «XuMHUsS» COCOOCTBYET PACIIMPEHUIO 3HAHUM O CTPOEHUU U
CBOMCTBaX XMMHUUYECKUX COCTMHCHHM, OMOTCHHOM POJIM JJIEMEHTOB, a TaKKe IS
YCBOGHMSI B JAJIbHEHIIEM TEOPETUUECKUX OCHOB JPYTrUX XUMHUYECKHX U
OMOJIOTMYECKUX  JUCHMIUIMH: «bBUOXUMHUST M MOJICKYJISIpHAsE — OHOJIOTHSD,
«Duznonorust pacrenuity, «lluronorus», «l'eHetnka», «Mukpodbuosorus u
BUPYCOJIOTHUSD, «DU3HOTOTHS )KUBOTHBIX U UMMYHOJIOTHS» U T. II.

3. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
COAEPXKAHUA ITNCIIUITJINHBI

N3yuenune JCIUTIIAHBI MO3BOJIUT OBJIAJICTh CJeayromIeit
o0enpodeccuonanbuoii komnerenmnuei (OIIK):

OIIK-6.1-[IeMoHCTpUpYET 3HAHUS OCHOBHBIX KOHLEMNIMHA HU METOAO0B
COBPEMEHHBIX HAMNPBICHUA MAaTeMAaTUKH, (PU3UKH, XUMHUH W HAyK O 3eMIe,



aKTyaJIbHBIX MPOOJIEM OUOTOTHIECKUX HAYK M MECIIEKTHUBBI MEXIUCITUTUTMHAPHBIX
HUCCIIeI0BaHUHN
OIIK-6.2-Cnico0eH 1Ccnoab30BaTh HABBIKK 1A00OPATOPHON pabOThl U METOIbI
XUMUHM, (U3UKH, MATEMaTHYECKOTO MOJCIHUPOBAaHUS W  MaTEMaTUYECKOH
CTaTUCTUKHU B MPOPECCUOHAIBHOM JESITEIIbHOCTH
4. COAEP’KAHUE U CTPYKTYPA JUCHUIIVIMHBI (MO Y JIA)

Tabauya 1. Codepicarnue Oucyuniunsl

dopma
Copnepixanue pasgena TeKYLIero
KOHTPOJISI

pas3 HaumenoBaHue
HEJ pasaeiaa

IIpeamer m 3apaum xumuu. OCHOBHBIC
MOHATUS M 3aKOHbl XUMHHU. (OCHOBHBIC
KJIACChl ~ HEOPraHWYECKUX  COCIUHECHUH.
IIpenmer u 3amaun xumMuu. CBA3b XUMHUU C
Ouosioruei,  (U3MKOM,  CIEIUATBLHBIMU
nuciuiiHaMyu. OCHOBHBIEC 3aKOHBI XUMMUH.
OcHOBHBIE KJ1aCChl HEOPraHUYECKUX
coenquHeHud. COBpEMEHHBIE TEHJICHIIWH,
HANpPaBJICHUSI W TEPCIEKTUBBI PA3BUTHA
HAYKHU.

BBenenue T,K

Tema 1.1. DJHeprermka XUMHYECKHUX
MPoOLECCOoB. [lonsTus XUMUYECKOU
TEpMOJAMHAMUKHU. DHTaNbNUSA. 3akoH ['ecca.
[Tonsitue osHTpOnuu. DOuHeprus [ubOca.
TepmoanHaMUUYECKUE Pacy€eThl 110 PEAKIIUH.
Tema 1.2. CkopocTh peakuum M MeTO/bI
ee peryJiupoBaHus. Karaumus.
OnpeneneHue  CKOPOCTH  XUMHYECKOU
peakuuu. 3aKoH NEUCTBUS Macc. BnusiHue T,K
TEMIEpPaTypbl Ha CKOPOCTh XUMHUYECKOU
peakuuu. [IpaBuno Bant-I'opda. Karanus un
KaTaJau3aToPhI.

Tema 1.3. Xumunueckoe u ¢Pasosoe
paBHOBecue. XUMHYECKOE PABHOBECHE.
@akTophl, BIMAKOIIME Ha  CMELICHUE
XMMHUYECKOro paBHoBecus. [lpuanum Jle
[ITatense. da3oBOE paBHOBECHE.

OcHoBBI
usnueckoi
XHMHH.
XumMnueckas
TEPMOAMHAMMK
a M KHHETHKA

Tema 2.1. PactrBopbl. Krnaccudukarms
.. | paCTBOPOB MO arperaTHOMY COCTOSIHHIO U

OcHoBbI 001ICIH P P P Y
2. MU COJIEPKAHUI0 PACTBOPEHHOI'O  BELIECTBA. T,K
PactBopsI KOHIIEHTPUPOBAHHbIE U
paz0aBiieHHbIE. PacTBOpUMOCTH BEILIECTB.




CriocoObl  BBIpaKEHUS  KOHILIEHTpALUU
pacTBOpPOB.

Tema 2.2. Peaknum HOHHOIO O0OMeHA.
CpoiicTBa  pacTBOPOB  3JIEKTPOJIUTOB.
Kucnorel, ocHoBanms, comu. Teopus
ANEKTPOIUTUIECKON JUCCOLIMALINH.
CreneHb M KOHCTAHTA  JIUCCOLMALIMU.
CuiibHBIE U CJTa0bIE AJIEKTPOJIUTHI.

Tema 2.3. BoagopoaHsblii moka3areJb.
I'mapoism3 coaen. MoHHOE mnpousBeneHue
BOAbl. Bogopoaueiil nokasarens. I uaponus
coneil. OCHOBHBIE THUIBI  THAPOJIU3A.

YpaBHeHUs TAAPOIU3A. Peaknun
OCQXJICHUSI U PACTBOPEHUSI.

Tema 2.4. OxucanTeabHO-
BOCCTAHOBHUTEJIbHbIE peakuun. OCHOBHbBIC
TIOHATHS. CreneHb OKHCJICHHUS.
OnexktpoHHbld  Oamanc. Buumer  OBP.
OxucauTenu u BOCCTAHOBUTEIIH.

OIeKTpOJIM3  PACTBOPOB U PaCILIaBOB.
Koppo3us mertamios.

Tema 3.1. Ilepuoamueckas cucrema
3JIEMEHTOB M  CTPOeHHe  aTOMOB.
[leppoanyeckuii 3aKOH W TEPUOAUYECKAS
cucrema. VI3MeHEHUE METAIUIMYECKUX U
HEMETAUIMYECKUX CBOMCTB  3JIEMEHTOB.
CoBpeMeHHoe cTpoeHre aToMOB. OCHOBHBIE
MOJOXKEHUSI WU TIOHATHS  KBAaHTOBOMU

3 Xumuuyeckue MexaHuku. 3anpet [laynu. [IpaBuno XyHna. T K
* | cucTeMBl [IpaBuno  KnedkoBckoro. DJIEKTpOHHBIE ’
bopMyIbL.
Tema 3.2. Xumuueckas CBsI3b M CTPOCHHE
MoJieKyJ. lIpupoga XxuMu4ecKol CBs3H.
Meton BaJICHTHBIX CBSI3EN. Meton
MOJIEKYJISIpHBIX opOutaneir. KopaneHTHas
CBI3b W e¢ BuAbl. VoHHas  CBS3b.
BopopoaHas cBs3b.
OcHoBBI Tema 4.1. Xumus s-, p-, d- u f-3;1emeHnTOB.
4. | Heopranmuecko | OCOOCHHOCTHM  CTPOCHHUS, CBOWCTB W T, K
M XUMHH NOJIYYEHUS S-, p-, d- U f-31€MEHTOB.
Tema 5.1. OcCHOBHBIE MOHATHSA
OcHOBBI KOJLJIOWTHOM XHMMUH. JlucriepcHblie
5. | KostoMaHOM cuctembl. Teopusi MUlEII000pa30BaHUS. T,K
XHUMHH OcHOBHBIC TIOHATHSA KOJIJIOUIHONM XHMUH.

Knaccudukanus  IuUCHEpCHBIX  CHUCTEM.




JucnepcroHHas cpeia u aucnepcHas (dasa.
Teopus MUILEII000pa30BaHMUS.
ArperatuBHasi yCTOMUMBOCTb KOJUIOUIHBIX
CUCTEM.

Tema 6.1. Ilpexmer u  MeTOABI
Ka4eCTBEHHOro aHaJjmu3a. KadecTBeHHbIE
peaKIuu. AHAIUTUYECKUAN CUTHAJI.
JIpoOHBIA ¥ CHUCTEMATHUYECKUM aHaIu3.

Xumuyeckas
AHQIIUTUYECKUE TPYNNbl KATHOHOB U
UIeHTU(PUKAIMA
aHUOHOB. DOUBUKO-XUMUYECKUE METO/IBI.
6. | 9.0cHOBBI T,K
. | Tema 6.2. Ilpexmer u  MeTOIBI
aHAJIMTHYECKOH
KOJIN4eCTBEHHOI0 aHaIM3a.
XUMHHU
Knaccudukanus MeTo/10B KOJIMYECTBEHHOTO
aHanu3a.  XapakKTepUCTUKA  OCHOBHBIX
METONOB aHain3a. DOU3ZNKO-XUMHUYECKUE
METOBI.
Tema 7.1. OcHoBHbBIE MOHATHUS
oprannvyeckoit xummuu. (OcodeHHOCTH
xumuu  BMC. OcCHOBHbIE  TOHSTHA
OPTraHUYECKOMN XAMUH. Peakiun
OcHOBBI MOJUMEpHU3allud U MOJUKOHJICHCAIUU.
7. | opranuyveckoii | BEICOKOMOJIEKYISIpHBIE COCIMHECHUSA. T, K
XUMHHU HomenknaTypa opraHuuecKux COeAMHEHUH.

CtpoeHue  OpraHMYeCKHMX  COCIMHEHUH.
OCHOBHBIE ~ MEXaHM3MBl  XUMHYECKHX
peaKInil. OcobeHnHocTn XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUM.

CrpyKTypa THCUMIIIIMHBI

Taobauya 2. O061mas TPyJIOEMKOCTh JUCITUTIIMHBI COCTABJISIET 3 3aUETHHIC

eaunubl (108 yacon)

TpyaoeMKOCTb, 4aCOB / 3a4€THBIX €IUHUIL

Bung paGoTsr 00O 0300
OO6mas Tpy10eMKOCTh (B yacax) 108 108
KonTakTHas pa6ora (B yacax): 48 48
Jlexyuonnvie 3ausmus (/) 16
lIpaxmuuecxue 3anamus (113)
Jlabopamopnwvie pabomuwi (JIP) 32 17
CamocrosiTesibHas padoTa (B yacax): 51 87

CamocTosTeIbHOE HN3YUYCHHUC Pa3aciIOB

CamomioarotoBka  (mpopaboTka U
MOBTOPEHHE JIEKLIMOHHOTO MaTepuaia
U Marepuaja y4yeOHHKOB U Y4EOHBIX
IIOCOOMH, IIOJITOTOBKA K




J1a00paTOPHBIM 3aHATHSM,
KOJUJIOKBUYMaM, pyoOexxHOMY
KOHTPOJIIO U T.1.),
IToaroroBka u MIPOXOXKJICHUE 9 9
MIPOMEKYTOYHOM aTTECTALINU
Bua npomMe:KyTOYHOH aTTeCTANNH 3a4yer
4.1. Jlekuuu
Tabauya 3. Jlexyuonunvle 3auamus
Ne i/ Tema
1. IIpenmer u 3amaun XumMuU. OCHOBHBIE TOHATHS U 3aKOHBI XUMHH.
OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCTMHEHMUI.
2. DHepreTuka XMMUYECKUX MPOLECCOB.
3. CKOpOCTh peakiui U METOJIbI ee peryiaupoBanus. Karamus.
4. Xumuueckoe 1 (ha3oBoe paBHOBECHE.
5. PactBOpBHI.
6. Peaknymu nonnoro oomMeHa.
7. Bonopoansiii nokazaresns. ['naposms cosen.
8. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.
9. [Teprnoanyeckast cHCTEMA 3JIEMEHTOB U CTPOEHHE ATOMOB.
10. XHUMHYECKAsI CBSI3b M CTPOEHUE MOJIEKYI.
11. OCHOBBI HEOPTAHUYECKOW XUMHH
12. OCHOBBI KOJUIOWTHONH XUMHUH
13. OCHOBBI AaHAITMTHYECKON XUMHUHU
14. XuMudeckas uACHTUDUKAIIHS.
15. OcHOBHbIE NOHATHSI Oprannyeckor xumuu. Ocodennoctu xumu BMC.

4.2 IlpakTnyeckue 3aHATUSA (CEMUHAPCKHE 3AHATHS)
(He npedycmompeHvl o YueOHOMY NAAH))

4.3. JlabopaTopHblie padoThI
Tabnuya 4. Jlabopamopmsie pabomoi

No No Kon-Bo
JIP | paznena HanmenoBanue 1abopaTopHbIX padoT 42COB
Ornpenenenre OTHOCUTEIBHON MOJIEKYISIPHON
1 | BBenenue 2
Macchbl okcnia yriepozaa (IV).
2 Onpenenenre MOJISIPHON MaccChl SKBUBAJIEHTA [IMHKA
Beenenne pea P H 2
CKOpOoCTh XUMHUYECKHUX PEAKIUI. 3aBUCUMOCTD
3 | CKOPOCTH PEaKLUM OT TEMIEPATYPHI U )
KoHIeHTpanuu. Karanus. ' oMoreHHsIil u
TreTePOreHHBINA KaTaAJIN3.




XHUMHUYECKOE paBHOBECUE. BinsiHue TeMiieparypsl v
4 1 KOHIICHTPALIMM HA XUMUYECKOE PABHOBECHUE 2
PactBopsl. PactBopumocTs coueii. [Iponssenenne
5 2 pactBopuMOCTH. [IpuroroBiaenne pacTBOpoB 2
3aJaHHON KOHLICHTPALINKU
6 ) DIeKTpoJuThYECcKas qucconuanus. ['uaponus )
(mpoTtonu3) coeit
OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
7 2 DIIEKTPOXUMHYECKHUE CBOMCTBA METAILIOB, 4
AIEKTPOIN3 PACTBOPOB COJIEH.
8 4 CBoiicTBa MIETOYHBIX U HIETOUYHO3EMETBHBIX )
METAJUIOB U UX COCTUHEHUI
9 4 Xpom, Kene30, Mapralell, UX COCAUHECHUS U )
CBOMCTBA.
Ornpenenenue nopora KoaryJisiuud TUAPO30JIs
10 S BU3yaJIbHBIM METOJOM. 2
" MeTobI NOJy4eHUSI U OYUCTKHU KOJUTOUTHBIX
S pacTBOPOB. 2
BydepHbIie pacTBOpHI U KX CBOICTBA
12 6 2
KauecTBeHHBIE peakMu Ha KaTHOHBI Mg>*, Cu?*,
13 6 Co?*, Zn*, Fe**, Fe’*. 2
14 6 Metoabl HEUTpanu3auuu U NEPMAHTAHATOMETPUHI 5
Bricokomounekyiisipabie coeuHeHus. Peakiuu
15 7 MOJIMMEPU3ALINH U TTOJIUKOHACHCAIIUH. 2
Hroro 32
4.4. [IpuMepHasi TeMATHKA KypPCOBBIX padoT
(He npedycmMompeHo no yuebHoMy NIaH))
4.5. CamocTosiTe/IbHOE H3yUEeHHE PA31€eJI0B TUCHUILTHHBI
Taonuya 5. Camocmoamenvrnoe uzyueHue pazoesios OUCUUnIuHbl
No

BOHpOCLI, BBIHOCHUMEIC Ha CAMOCTOATCIIbHOC U3YyUYCHUC

PaszButne npencraBieHuld O CTpOEHMM aroMa. BosHOBBIE CBOMCTBA
1 anekTpoHa B aroMe. llopsaok 3amosiHeHHs aTOMHBIX OpOUTAJEH.
[Mpunnun Iaymu. IpaBuno Xynnaa.

[Topsanok U MOJEKYJSIPHOCTh peakiuu. XUMHYECKUE PEaKIHU B
TOMOT'€HHBIX U T€TEPOT€HHBIX CUCTEMAX.




DnekTposuTAYECKass Juccouuanus Boibl. OHHOE Ipou3BeaEHUE
BOJbI. Bogopoaueiil nokasarens. MHaukaTopsl.

[Tepnonnueckas cucreMa xumuuyeckux sneMeHToB J[.M. Menzaeneena.
[leprogUYHOCT, UW3MEHEHUSI CBOMCTB XHUMHYECKUX 3JIEMEHTOB.
DHeprus MOHH3AI[IHA u CpOJICTBO K AIEKTPOHY.
DIIEKTPOOTPUILIATETLHOCTD 3JIEMEHTOB. Pagnychl aTOMOB U HOHOB.

duspyeckue M XUMHYCCKHE CBOMCTBA U CITOCOOBI IMOJIy4YCHU A
HCKOTOPBIX MCTAJIJIOB U CIIJIABOB.

OcHoBHBIE  BuAbl  Koppo3uu. Kraccudukamuss  KOppO3HMHBIX
IPOLIECCOB. DJIEKTPOXUMHUYECKAss KOPPO3Hs METaIoB. MeToibl
3aIIUATHI METAJJIOB OT KOPPO3HH.

OCHOBHBIE TOHATHUA KAUECTBEHHOI0 aHasn3a. KaueCcTBEHHBIUM aHAIN3
HEOPTaHUYECKHUX COJIEH.

KonnuecTBeHHBIN aHATN3 HEOPraHUYECKUX BElECTB. JKECTKOCTh
BO/bl. DUBUKO-XUMUYECKHUE METObI aHaMn3a. OCOOCHHOCTH aHaIH3a
IPUPOIHBIX OOBEKTOB.

IlonydyeHne u CBOMCTBA OpraHWYECKUX coennHeHud. HomeHknartypa
OpraHUYECKUX COCIUHEHUN.

5. OHEHOYHBIE MATEPHUAJIbBI VISl TEKYHIEI'O U PYBEXHOI'O
KOHTPO.ISI YCIEBAEMOCTH U MIPOMEXXYTOUYHOM

ATTECTAIINHU

Tekymuii  KOHTPOJIb  YCIIEBAEMOCTHM  CTYJICHTOB  OCYIIECTBIISIETCS B

COOTBETCTBHH C OAJUTbHO-PEUTUHTOBOM CHCTEMOW aTTECTAIlMM OOYy4YaroIMUXCs IO

OIIOIT BO KBI'Y. Cenenust 00 opranuzaiiuu paboThl 1O 3TOM CHCTEME MMPUBEICHBI

B TaOHIIE.

Makc. 6amn
Ne KoHTposbHBIE MEPOTIPUATHS

(pacmpen.)

1 cemecTp

1 |ITocemienue 3aHATHI 10 (3+3+4)
2 |KonnokBuym 24(8+8+8)
3 | TectupoBanue 18 (6+6+6)




4 |JlaGopaTopHbIe U MTPAKTUYECKUE 3aHATHS 18 (6+6+6)

TunoBble 3a7aHus 1JIS CAMOCTOATEILHONH Pad0ThI

3aganmue 1:

1.  UYemy paBeH 3apsa sapa U YUCIO 3JEKTPOHOB B aTOMaxX CIIEAYIOIIMX
anemeHToB: yriepoa C, cepa S, mens Cu, 6apuii Ba, cepedpo Ag?

2. HazoBute s1emMeHT, B gJipe aToMa KOTOPOTo cojiepKUTcs 11 mpoTOHOB.

3. HazoBute 351eMeHT, B aTOME KOTOPOTO COAEPIKUTCS 26 3TIEKTPOHOB.

4.  Yemy paBHO YMCJIO HEMTPOHOB B aTOMax CJIEMYIOIIUX U30TOMOB: °N,
11981’1, 235U?

5. HanwummTe cuMBOJIBI M30TOMOB 0JIOBA, aTOMBI KOTOPBIX COJIepKat 66,
68, 69, 71, 72 nerTpoHa.

6. Onpenenure MOJEKYISIPHYIO Maccy BOJbI, MOJIEKYJIBI KOTOPOi
COJZIEPIKAT TSKEIIBIA M30TOIl BOJOPOIa — JAEUTEPUM.

7.  DIeMeHT MeIb CyIECTBYeT B BHAE ABYX u30TomoB: “Cu m ®Cu.
Conepxxanue B mpupojie mepBoro uzoromna paBHo 73 %, Broporo — 27 %.
BrluncinnuTe OTHOCUTENBHYIO aTOMHYIO MacCy MEJU.

8.  Uemy paBeH MOPSAIKOBBIN HOMEP PJIEMEHTA, MACCOBOE YHCIIO OJHOTO U3
M30TOIOB KOTOPOTO paBHO 31, a ynciio HEUTPOHOB paBHO 167

9.  Snpo aroMa HEKOTOPOrO 3JIEMEHTA COAEPXKHUT 31 HEUTPOH; YHCIO

JIEKTPOHOB B aTroMe paBHO 26. HazoBUTE 35IEMEHT, U30TOIIOM KOTOPOTO SIBISIETCS
ITaHHBIA aToM. Hammmure cHMBOJI 3TOro U30TO1A.

10. CxonbKO BNEKTPOHOB M MPOTOHOB BXOJWUT B COCTAB aTOMa JJIEMEHTA,
KOTOPBIM HAXOAUTCS: a) B 5-M nepuojie U B nobouyHoit noarpynme VI rpynisl; 0) B
4-m nepuone u B rimaBHou noarpynmne I rpymmsr?

11. Yewm omnpenensroTcss XUMHYECKUE CBOWCTBA DIIEMEHTOB?

12. TloguumHsieTCs JM JBUKEHUE DJJIEKTPOHA 3aKOHAM KJIACCUYECKOMU
MexaHuku? Kak HaspiBaeTcsi pasznen (U3MKU, KOTOPbIA HM3y4aeT JABUKEHUE
MHUKPOYACTHIL?

13.  Yro Ha3bIBaeTCS aTOMHOU OpOUTANIBIO?

14. Yrto xapakTepusyer IlIaBHOE KBaHTOBOE uncio? Kakue 3HaueHus: OHO
npuHuMaeT? YUTo Ha3bIBaeTCs HHEPreTUYECKUM ypoBHEM? UYeMmy paBHO 4YHCIIO
opOuTaNeil Ha JTAaHHOM PHEPTeTHYECKOM YPOBHE?

15.  UYto Ha3bIBaeTCs JIEKTPOHHOU 000JIOUKOM (JIIEKTPOHHBIM CJIOEM)?

16. UYto xapakrtepu3yeT MnodOoyHoe (OpOUTATBLHOE) KBAHTOBOE YHUCIO?
Kakue 3HaueHus OHO MPUHUMAET ISl KaXKI0T0 SHEPTE€TUYECKOrO YPOBHSI?

17. Kakywo ¢opMy UMEIOT U KaK Ha3bIBAIOTCS OpPOUTAIM, ISl KOTOPBIX
moOOYHOE KBAHTOBOE YUCJIO paBHO: a) 0; 6) 1?

18.  Kak Ha3bIBatoTCsl OpOUTANIH, AJII KOTOPHIX MOOOYHOE KBAHTOBOE YUCIIO
paBHO: a) 2; 6) 3?7 Uro Takoe 3HEepreTHYeCcKuil oypOBEHb?

19. Yemy paBHO UKCIIO TOAYPOBHEW HA JAHHOM 3HEPreTUUYECKOM YpOBHE?

20. Yrto xapakTepu3yeT MarHUTHOE KBaHTOBOe umucio? Kakue 3HaueHuUs
OHO NMPUHUMAET JJI1 Ka)KJOr0 SHEPreTUYECKOro NMOoaypoBHs? UeMy paBHO 4YHCIIO
opOuTaNei Ha SHEPTETUYECKOM MTOTYPOBHE?



21. Yem oTiMyaroTCs APYT OT Apyra opOUTaIU, HAXOAAIIUECS HA OJTHOM
MOypOBHE?

22. Yto xapakTepu3yeT CHMHOBOE KBAHTOBOE YMCIIO?

23. Kakue 3Haue€HUsI OHO IPUHUMAECT?

24. Kak popmymnupyercs npuniui [Tayau?

25. Kakue 31eKTpOHbI HA3BIBAIOTCS: @) CIIAPEHHBIMU; 0) HECTTApEHHBIMU?

26. Kakoi mOpUHUWIN ONpEAENSeT TNOPSNOK 3allOJHEHUS AaTOMHBIX
opburaneii anexkrponamu? Kak on popmynupyercs?

27. YTO Tako€ OCHOBHOE COCTOSIHUE aToMa?

28. B KakoM mNOpsAAKE DJIEKTPOHBI  3aAlOJHAIOT  DHEPreTHUYECKHE
OYPOBHH?

29. Yem omnpepenseTcs SHEPrUs MOAYPOBHS  COIVIACHO  ITPaBUILY
KieukoBckoro?

30. Kak dbopmymupyercs npasuio ['yaaa?

31.  UYro moka3bIBarOT 3JIEKTPOHHBIE POPMYIIBI AaTOMOB?

32.  UYro nmokasbIBarOT 3JIEKTPOHHO-Tpaduyeckue Gopmyibl aTOMOB?

33. B aTomax Kakux 3JEMEHTOB MPOUCXOJUT «IIPOCKOK AJIEKTPOHA» C 4s-
Ha 3d- noxypoBeHb? Uem oH 00ycioBieH?

34. Kaxko#t tun rubpuauzanuu xapakteped isi: a) kpeMuust B SiCly; 6)
MarHusi B MgBr,; B) amomunus B A1Bri;? Hapucyiite cxembl mnepekpbIBaHUs
AIIEKTPOHHBIX 00JIAKOB B IaHHBIX MOJieKyJiax. KakoBa reomerpuueckast popma 3THX
MOJIEKYJ1? SIBISIIOTCA JIM OHU MOJISIPHBIMU WJIM HETIOJSIPHBIMU?

35. Kakue u3 crnenyromux MOJIEKYJ SBISIOTCS NOJISIPHBIMU U KaKUE —
HenoysipasiMu: OF,, MgBr,, PCls, BCl3, HoS, A1Brs? [louemy?

36. Monekyna okcuna yraepoga (IV) CO0, umeer nunelHyro dopmy.
CKoJIBKO G- U T-CBsI3€d B 3TOM Monekyie? Kakue ajaeKkTpoHHbIe 001aKa aToMa yr-
Jepo/ia y4acTBYIOT B 0Opa3oBaHUU ITUX cBs3ei? SBnsercs nmu mosiekyina CO, mo-
JISIPHOM WU HEMOJISIPHON?

37. Kakue U3 CIENYIOIHMX pPEAKUUid SBIAIOTCA  OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIMU:

a) KOH + CuC1, — KC1 + Cu(OH),; 6) KBr + Cl, — KC1 + Bry;

B) FC(OH)3 — F6203 + HZO; F) Pb(NO3)2 — PbO + N02 + 02{)
3ananme 2:
1. 3aKOHYUTE YPABHEHHUS CIIEIYIOINX IMPOLECCOB:
a) Al° - 3e = B) N3 - 5¢ = 1) Bry + 2e =
0) S*+ 8e = r) Fet + le = e) Mn*2 - 5¢'=
Kakue u3 HUX SBISIOTCS MPOIECCAaMU BOCCTAHOBIICHHUS ?
2. Kakue u3 cineayromux BemecTB MOTYT ObITh: a) TOJIBKO OKHCIUTENISIMU; O)

TOJIBKO BOCCTaHOBUTCIISIMU, B) N OKHCIUTCIAMH, W BOCCTAHOBHTCIISIMU: CI'O3,
Mg3P2, Na2CrO4, SOz, KI, KNOz, L1C104, KH, Fe, Hz()z, (NH4)QS?

3. Vkaxure TUI Ka)KHOﬁ N3 CICAYIOMIUX OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
pEAKIINI:

a) P+ KOH + HQO — PH3 + KHzPOz;

6) H,SO0; + H,S — S+ H,0; B) KCIO; — KC1 + KCIOy;

F) NH4N03 — N20 + Hzo; I[) Cu + HNO3 — CU,CNO3)2 + NO + HzO;



e) AgN0O; — Ag + NO, + 0y; k) Fe + Cl, — FeCls.

4. MCTO,Z[OM SJICKTPOHHOI'O OajlaHca COCTaBbTE YpaBHCHHA OKHCIUMTCIBbHO-
BOCCTAaHOBUTCIIBHBIX pCaKHI/If/'I, KOTOPBIC IIPOTCKAIOT I1I0 CXEMaM:

a) H2S + chr207 + H2804 — S+ CI‘2(SO4)3 + KQSO4 + H20

6) C+ HN03 — C02 + NO + HQO

B) Mn0, + NaB103 + HNO3 — HMnO4 + B10N03 + NaN03 + H,0

r) Nal + Na103 + H2804 — L+ Na2804 + H20

m Mg + HNO; — Mg(N03); + N>0 + Ha0

C) Pb0, + MnS04 + HNO; — PbSO0,4 + Pb(NO3)2 + HMnO4 + H,0

k) KMnO4 + NH; — KNO; + Mn0, + KOH + H,0

3) K2Cr207 + HC104 + HI — CI’(C104)3 + KC104 + I, + H,0

I/I) H,C,04 + KMnO4 — COZ + K2C03 + MnO, + H,0

K) C6H1206 + KMnO4 + H>,S0; — COZ + MIISO4 + KzSO4 + H,0

I[J'IH Kaﬁ(ﬂOﬁ PCaAKIIMN YKAXKUTC BCHICCTBO-OKHCIINTCIIb U BCHICCTBO-BOCCTAHOBHU-
TCJIb, ITPOLCCC OKHUCIICHUA U IIPOLHCCC BOCCTAHOBIICHUA.

3a1aHuA K KOJUIOKBUYMY

Bapuanr 1
1. CpopmynnpoBaTh OCHOBHBIE Fa30BbIE€ 3aKOHBI.
2 Macca 107 M> azora (n.y.) pasra 1,25 1 -10~kr. Beumciure mioTHOCTb a30Ta O
BOJOPOJY U BO3IYXY.
3. BpluuciauTe MOJSIPHYIO MacCy 3KBUBAJEHTA MeETallla, €CIM B €Tr0 XJOPHIE
MaccoBast 70Jig xjopa 79,78%, MomnsipHas Macca SKBUBaJIeHTa xJjopa 35,451/M0b.
4. PaccuuraiiTe IIMHY BOJIHBI 3JIEKTPOHA, €CIM CKOPOCTh JBHKEHHS 3JIEKTPOHA
pasna 2-10% m/c.
5. Ckonbko cB0OOHBIX d -opOuTaineit coaepxutcsa B atomax Sc, Ti, V?
HanumuiTe 35eKTpoHHbIE POPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.

Bapuanr 2
1. ITpunnun [aynu. ITpaBuno I'yaaa. 2 npaBuna KneukoBckoro.
2. Macca 87-10°v® mapa npu 62°C u masnenmit 1,01-10° I1a pasna 0,24-107 xr.
Briuncnure MOJEKYIISIPHYIO Maccy BEIIECTBA U Macca OAHOM MOJIEKYJIbI BEIIECTBA.
3. Beruucnure MossipHyto maccy 3kBuBasieHTa KHSO4 B cieayrommx peakuusx:
KHSO4+ BaCl, — BaSO 4 + KC1 + HCI
KHSO., + KOH = K,S0O4 + H,0.
. Berancnure snepruio (3B) Bo30yxkaeHUs d7eKTpoHa B aToMe Na, eciiv mapbl ero
nornomaroT GOTOH ¢ AMHOM BoaHEI 4340-10710 .
5.OHepreTuyeckoe COCTOSHHME BHEIIHEr0 JJIEKTPOHA aToMa  OMHUCHIBAETCS
CJIEAYIOINMHU 3HAYEHUAMHU KBAaHTOBBIX uncel: M — 3; [ = 0; m; = 0. ATOMBI Kakux
AJIEMEHTOB MMEIOT Takou 3nekTpoH? CocTaBbTe 3JIEKTPOHHBIE (HOPMYJIBI aTOMOB
3TUX 3JIEMEHTOB.

Bapuant 3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBSI3U.
2. OmnpezieniTe MOJISIPHYIO MacCy JIBYXBaJIEHTHOrO MeTaiuia, ecid  14,2:107 xr
OKCH/1a 9TOro Metaua oopasyror 30,2:107 kr cynbara merasia.
3.Beruuciure nnmuny cBsazu C-Cl B CCL4 1o cnenyromuM JaHHBIM: JIUTMHBI CBSI3EH



C-C u C1-C1 pasnbl coorBeTcTBeHHO 1,54-1071% 11 1,99-10710Mm.
4. Jlns atoma ¢ 3J€KTPOHHOM cTpykTypoii 1S22S?2P% snmimure B Tabnuily 3HaY€HHS
YeThIpeX KBAHTOBBIX YHCEN: I, |, m, my onpeaenure Kaxabld U3 3JIEKTPOHOB B
napajuieIbHOM COCTOSTHUU
Howmep aniextpona ... 1234567
n..
I..
mg ...
m ...
5. Bbluucnure CpeHIO0 MIOTHOCTh MO BOJAOPOAY M IO BO3AYXY ra30BOM CMECH,
oOBeMHbIe 10H ra3oB B kotopoit st CHy u CoH, paBabI 52 1 48%
Bapuanr 4
I. O6miee monsitue o pactBopax. PacrBopumocTts. [IpaBuino CemeHueHKO.
2.11pu cuntese ammuaka N, + 3H, <-> 2NH3 paBHOBecH€e yCTaHOBWIJIOCH IIPH
CJIETYIONTUX KOHIICHTPAILUSIX BEIECTB (MOJIb/J):
Cn2 =2,5; Ciz= 1,6; Cnuz = 3,4. Beruuciaure KOHCTaHTY paBHOBECHSI ATOM
peaKuuu U UCXOAHbIE KOHUEHTpaunu N, 1 Hs.
3.B cocTosiHM paBHOBECHUS CUCTEMBI
CO, + H, <-> CO + H,O
peaKIMOHHAs CMECh MMeJIa 00bEMHBIN COCTAaB:
22% CO, 41 % H,. 1 7% CO 1 20% H,O.
BerunciuTe Kp u Kc it sroit peakuuu pu 1900K.
4. B kakoi Macce BOJbI CleayeT pacTBOpUTH 30r OpoMuaa Kaaus JUisl TOJTydEHUS
pacTtBopa, B KOTopor MmaccoBas noysi KBr paBHa 6%?
Bapuanr S
1. Paz0aBiieHHBIE pacTBOPHI HEANEKTPOIUTOB. JlaBienue napa. (1mu 3akoH Payis).
2. Boruucnaute MossipHyto koHueHtpauuio Ko,SOs, B 0,021 KOTOPOTO COAEpKUTCS
2,74 pacTBOPEHHOIO BEIIECTBA.
3. Hanummvre BhIpaykeHUs KOHCTAHT PAaBHOBECHUS CJICIYIONTUX 0OPATUMBIX pPEaKITHil:
1) Fe;O4 +4H, <-> 3Fe(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2Cl1,
3)C + CO,<->2CO
4.ITpu HEKOTOPOI TeMIepaType KOHCTAHTa PABHOBECHS PEAKIINU
Hy+ Br,<->2HBr paBna 1. Onpenenure coctaB paBHOBECHOM PEAKIITMOHHON CMECH,
€CJIu JJIsl peakiuu ObuH B3sIThl 1Mos Hy 11 2 Monib Brs.

KomunbrorepHoe TectupoBanue
B TeueHme cemectpa CTYIASHT MPOXOAHUT MPOMEKYTOYHOE TECTHPOBAHUE TIO
TpeMm ToukaMm. Kaxkaast peTHHTOBast TOUYKa OIIEHUBAETCS MaKCUMAJIbHO B 6 O6aioB
(100% BoimonHeHust 30 KOHTPOJIBHBIX 3aAaHUN).
Crynent, HaOpaBumii 92-100% nonyyaet 6 6amno; 67-91% - 5 6annos; 51-
66%- 4 6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 6am.

IIpumeps! TECTOBBIX 3aaHUM
. OCHOBHBIE OHATHUSA U 3aKOHBI XUMUU



I: T3 Nel

S: Xumus uzydaer:

- XUMHUYECKHE CBOMCTBA

- XUMUYECKHE PEaKINU

+: BemiecTBa, UX CTpOEHUE, CBONCTBA U IIPEBPAILICHUS
-: CTpOEHHUE aToMa

I: T3 No2

S: XMMUYECKUH JIEMEHT XapaKTEPU3YyETCSL:
-: YHCIIOM HEUPOHOB

-1 YHCJIOM HYKJIOHOB

+: 3apsiIoM sAapa

- Maccou aroMa

I: T3 Ne3

S: 3aKoH 0 paBEHCTBE YHCIa MOJIEKYJ B paBHBIX 00BbEMaxX pa3IMYHbIX ra30B MPH
OJIMHAKOBBIX YCIIOBUSIX OTKPBLI:

-: I'enn-JIroccak

-: T'ecc

+: ABorazipo

-: lanbToH

I: T3 No4

S: OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca

- IMEET Pa3MEPHOCTD «A.€.M.»

+: 6e3pa3MepHOCTh

- UMEET Pa3MEPHOCTh «I»

I: T3 Ne5

S: CBoiicTBa BeIIECTBA ONPEIEIISIIOTCS:

+: COCTaBOM M CTPOCHUEM MOJIEKYII

: TOJIKO KOJINYECTBEHHBIM COCTABOM

: TOJIbKO CTPOEHUEM

: TOJIbKO KQYECTBEHHBIM COCTABOM

I: T3 Ne6

S: Haittu MonekysipHyto Maccy rasa, | 1utp KoToporo uMmeet maccy 1,25t
-1 56

+: 28

-1 44

-1 34

I: T3 Ne7

S: Halitu cpeaHioro MOJIEKYJISIPHYIO Maccy cMecH, coctosiien u3 20% kuciopoaa
u 80% yraekucioro rasza (mo oobemy):

-1 32,8

+: 41,6

-1 56,2

-1 44,8

Ctpoenue atoma.

I: T3Nel



S: DNeKTpOHBI, MPOTOHBI U HEUTPOHBI SBJIAIOTCS dJIEMEHTaApHBIMU YacTuiaMu. Mx
CTPOEHHUE OMMUCHIBACTCS 3aKOHAMH:

+:BOJTHOBOM MEXaHUKOM

-:TIEPUOJIUYECKUM 3aKOHOM

+:KBaAaHTOBOW MEXaHMKOM

-:KJIACCUYECKOM MEXaHUKOM

-:3aKOHOM ABOTajipo

I: T3 Ne2

S: MukpooOBbeKThl 00a1a10T:
-:BOJIHOBBIMU CBOMCTBAMU

- madpaxuen
+:KOPITYCKYJISIPHO-BOJTHOBBIMH CBOWCTBAMH
-:KOPITYCKYJISIPHBIMH CBOMCTBaAMU

I: T3 Ne3

S: DnekrpoHHas GopMylia BHEIIHETO SHEPTETHIECKOTO CJI0S aTOMa HauboIIee
AKTMBHOT'O METAJLIA:

-:2s!

+:3s!

-:3s2

-:3s23p!

I: T3 N4

S: Dnexrponnyropopmynyaroma 1s22s*2p®3s23p°3d®4s? umeer xumudecKuii
>JIEMEHT:

-:Mapragen

-:K00aJIbT

+Kene30

- IIMHK

I: T3 Ne5

S: O6mme popmyrne 303 COOTBETCTBYET BBICIINI OKCH/T AJIEMEHTa, aTOM KOTOPOTO
UMeEEeT CTPOCHUE BHEIIIHETO YJICKTPOHHOTO CIIOS:

-:3523s!

-:4s24p°

+:3s23p*

-:28%2p?

I: T3 Ne6

S: Pacnipenenenue 3JIEKTPOHOB IO OPOUTAISIMB OCHOBHOM COCTOSIHUM aTOMa
OTIpeJIeIISIETCS:

-:mpuHUMIIOM 3anpeta [laynu

- TIPUHITAIIOM HaMMEHBIIICH SHEPTrun

+:BCEMH NEPEUNCICHHBIMH BBIIIEC TIPHUHITATIAMH



I: T3 Ne7
S: HauMeHbIuii paanyc UMeeT aTOM dJIEMEHTA:
-:CTpOHIIUSA
-:0apus
+:pagus
-:KaJblus
Bonpocsl k 1adopaTopHbIM padoTam

JlabopaTtopHnas paGora
«OnpeneseHne MOJIEKYJISIPHON MacChl YIJICKUCJIOTO Ta3ay.
1.Kakue Benu4MHBI XapaKTEpU3YIOT COCTOsSIHUE Ta3oB? Ha3oBuTe equHULBI
MU3MEPEHHUs MacChl, 00BbEMA, JABJICHHS U TEMIIEPATYPHI.

2.Uto Ha3blBaeTCs IUIOTHOCTBIO raza 1o Bo3ayxy? Kak BblUMCIHTH
MOJIEKYJISIPHYIO MAacCy BEIIECTBA, 3Has INIOTHOCTh €0 MApPOB 0 BO3AYXY?
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3.Kak mpeoOpasyercs popmyrna ajisg pacdeTa MOJEKYJIPHOM Macchl rasa,
€CJIM OTHOCHUTEJIBHYIO IUIOTHOCTH €r0 ONPENEIUTh 10 a30Ty WIHM IO JTUOKCHIY
yriepoaa?

4 Ilpennoxxkure cnocod OIpenesaeHus MOJEKYJISIPHOW MacChl C MOMOIIBIO
JIPYTUX ra30BbIX 3aKOHOB.

S.Ilouemy nuoKcHI yriepoja, KOTOPbIM BBIXOAUT W3 ammapara Kwumnmna,
IPOMBIBAIOT CHauyaja pacTBOPOM TUApOKapOoOHaTa HATpusA, a MOTOM CEPHOMU
KHUCJIOTOM?

6.1300pa3ute rpaduky, WILTIOCTpUpYIONIKUE 3aKOoHbI boltns—Mapuotra, I'eii-
JIroccaka u Illapmsgs. B kakux KOOpAMHATAX MOYKHO IIOJYYHUTh JIMHEWHBIC
3aBUCHUMOCTH?

7.Ilonyuute u3 ypaBuenus Kianeiipona—MenneneeBa MoJIIpHBIN 00beM ra3a
IIPY HOPMAJIbHBIX YCIIOBUSX.

8.Bbruncnute 3HaueHue R a1 pa3nuyHbIX €IMHUL 1aBJIEHUS U 00beMa.

9.YeM oTM4arOTCs HICAIbHBIE U PEATIbHBIE Ta3bl?

10./lokaxkute crpaBe JIMBOCTh CJIEACTBUI 3aKOHA ABOTrajipo.

11.ITouemy ra3oBbl€ 3aKOHBI CIPABEIMBEI U JIJI1 CMECH T'a30B?

12.0 kakux CBOWMCTBaX Ta30B M Ta30BbIX CMECEM TOBOPUTCS B 3aKOHE
JlanpsTOoHa?

JlabopaTopHas padora
«OmnpeneneHue MOJSIPHON MacChl IKBUBAJICHTA METAJLIIA»

1.ITouemy 3aKOH OHKBHUBAJIEHTOB YAOOHO HCIOJb30BaTh MPU PEIICHUU
pacyeTHhIX 3a1a4?

2.BoiBenute (opMynbl ISl BBIYUCICHHUS MOJIAPHOW MacChl 3KBHBAJICHTA
OKCHJa, OCHOBaHUs, KUCIIOTHI, cosu. [IpuBeauTe npumepsl.

3.ChopmynupyiiTe 3aKOH XUMHUYECKIX SKBUBAJICHTOB.

4.YTo Ha3bIBa€TCSl SKBUBAJIEHTOM 3JIEMEHTA W 3KBHUBAJIEHTOM CIIOXKHOTO
Bemectsa? [IpuBeaure npuMepsl.



5.Kak paccuutarh SKBHUBAJIEHTHI BEIIECTB B XUMHUYECKUX pEAKIUIX?
[IpuBeauTe NpuMepsI.

6.Kak paccuuTaTh SKBUBAJEHTHI BEUIECTB B OKHUCIUTEIHHO-BOCCTAHOBU-
TEJIbHBIX PeaKusx?

JlaGopaTopHasi padora « XMMHYECKAsI KHHETHKA)
1. Yto nzy4aer XxuMu4yeckass KHHEeTUKa?
2. Kakue peakuumy OTHOCSTCS K IPOCTBIM, a Kakue — K cinoxxkHbiM? IlpuBenure
PUMEDBI.
3. Kakue peakuny Ha3bIBalOTCS TOMOI€HHBIMH, a KAaKHE€ — TIE€TE€POr€HHBIMU?
[IpuBenuTe NpUMEPBI.
4. Yto Takoe CKOPOCTh XHUMHUYECKON peakiuuu? 3anuiliiTe MaTeMaTHYeCcKOe
BBIPKEHHE [ ONIPEAEIICHUS] CKOPOCTH TOMOT€HHOM U T'€TEPOTr€HHOM pEeaKIUu.
5. Or xakux (akTOpOB 3aBUCHUT CKOpPOCThb peakiuu? Chopmynupyiite 3akoH,
OIPEAEISIIOIIMI 3aBUCUMOCTD CKOPOCTH PEAKIIMK OT KOHIIEHTPALMH PEArupyronux
BEILECTB. 3AMMIINTE MATEMAaTUYECKOE BBIPAKEHUE 3TOTO 3aKOHA ISl TOMOTE€HHBIX
U rereporeHHbix peakuuil. Chopmynupyiite (QU3MUECKHII CMBICT KOHCTAHTBI
CKOPOCTH PEaKLUH.
6. Chopmynupyiite npaBwio Bant 'odda, 3anuimmre MateMaTHueckoe ypaBHEHUE
3aBUCHMOCTH CKOPOCTH pPEaKIMU OT Temreparypbl. OObsICHUTE (PU3NYECKUN CMBICIT
TeMIIepaTypHOro ko3 duireHTa.
7. UTo Ha3pIBaeTCA MEXAaHW3MOM XUMHYECKOM peakuuu? UTo Takoe «IHEprus
aktuBan»? Kak 3aBUCTH CKOPOCTh PEAKUUU OT BEJIMYMHBI SHEPTUU aKTUBALIUU?
3anummre ypaBHEHHE AppeHuyca M OOBACHUTE (PU3UYECKH CMBICI BCEX
BXOJISIIIIUX B HETO BEJTMYMH.
8. Kakue BelecTBa Ha3bIBalOTCSA KaTaiuzaTopaMu? BiusioT 1M KaTanu3aTopbl Ha
TEIUI0BOM 3 (eKT peakunu, Ha KOHCTAaHTy paBHOBecHs? MOXeT 1M KaTaliu3aTtop
U3MEHUTh BEPOSATHOCTh NPOTEKAHMS XUMHUYECKOM peakuuu? YTo Ha3bIBaOT
TOMOI'€HHBIM U FE€TEPOr€HHBIM KaTaJIN30M?
9. OObsICHUTE MEXaHW3M TOMOT€HHOW KaTaJUTHYECKOM peakiuu. 3a CUeT 4Yero
IIPOUCXOJIUT YBEIUYEHHE CKOPOCTH PEAKIUU?
10. O6BsicHUTEe MEXaHU3M IeTePOTCHHOM KaTaluTHUeCcKou peakuun. Kakue cramuu
NOSIBJISIFOTCSL B TETEPOT€HHOM KaTaju3e 10 CpaBHEHUIO ¢ ToMoreHHsIM? [IpuBenure
IpUMEPHI TPUMEHEHUS KaTATUTUYECKUX PEaAKIIUi.

JlabopaTopHas padora «XuMHUYECKOe PAaBHOBECHE)
1. Kakue peakumy Ha3bIBalOTCS 0OpaTUMbIMU, a Kakue — HeoOpaTuMbiMu? HazoBure
TEPMOJMHAMUYECKOE YyCJIOBHE oOpatuMocTd peakuuu. [IpuBenute mnpumepsl
O0OpaTUMBIX U HEOOPATUMBIX PEAKIIHIA.
2. Ha3zoBuTe Tpu Mpu3HaKa XUMHYECKOIO PABHOBECHSI.
3. UTto Ha3bIBaIOT KOHCTAHTON XMMUYECKOTO paBHOBecusi? ChopMynupyiiTe 3aKoH
JNEUCTBYIOIIMX Macc JUIsli PABHOBECHBIX CHCTEM. 3allAIIUTE MaTE€MaTHYECKOE
BBIPAKEHHE JIS] BBIYMCIIEHUSI KOHCTAHThl XUMUYECKOTIO PAaBHOBECHS.
4. Kak cBsi3aHa KOHCTaHTa XWMHYECKOTO PABHOBECHS C BEJIMYMHOW CBOOOHOMU
sHeprun ['n66ca? 3amummre MaTeMaTHMYECKOE BBIPAKEHHUE 3STOM 3aBHCHUMOCTH.



[losicHuTe, Kak U3MEHSETCS BEIMYMHA KOHCTAHThI PABHOBECHS I SK30TEPMUYECKUX
Y SHIOTEPMUYECKHUX PEAKIUI C UBMEHEHUEM TeMIIEPaTyphbl.

5. Uro o3Havyaer JAUMHAMUYECKUN XapakTep XUMHYECKOTO paBHOBECHs?
Chopmynupyiite u nosicuure Ha npumepax npuniun Jle [larenpe.

JlabopaTopHas padora «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIC PEeaAKIIMID)
1. Kako#li mpouecc Ha3pIBa€TCs OKUCICHUEM, KAKOW — BOCCTaHOBJIEHHEM? UTO Takoe
CTENIEHb OKUCJIEHUS U KaK €€ BBIYMCIHUTD?
2. Kakue BeliecTBa OTHOCATCA K BOCCTAHOBHUTENSM, & KAKUE — K OKHCIUTENSAM?
[IpuBenuTe MIPUMEPBL.
3. Kakue TUIBI OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid Bbl 3HaeTe?
[IpuBenuTe NpUMEPBHI.
4.  OObscHMUTE  mNpaBWiia  ONpEAENIEHUs  NPOAYKTOB  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOMN pEAKIIUH.
5. OObsicHUTE MNpaBuUjia PACCTAHOBKU CTEXHMOMETPUUYECKUX KOIPPUIUEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX METO/IOM 3JIEKTPOHHOr0 OanaHca.
6. Kak BAMs€T KUCIOTHOCTh Cpellbl HA OKUCIUTENIbHYI0 CIOCOOHOCTh HEKOTOPBIX
coenrHeHn? Kak HM3MEHsAETCs CTENeHb OKMCICHUS COEIMHEHW MapraHua B
3aBUCUMOCTH OT KHCIIOTHOCTH CpEAbI?

JlabopaTopHas padora «IIpuroros/jieHue pacTrBopoB»

1. Jaiite mouaTHE «pacTBOop»? Ha Kakue BUABI 110 arperaTHOMY COCTOSI- HUIO
nensitess pactBopbl? [lo kakoMy HPUHIMIY KOMIIOHEHTBI pacTBOpa OTHOCAT K
PACTBOPUTEIIO U PACTBOPEHHOMY BEIIECTBY?

2. Ot kakux (akToOpoB 3aBUCUT PacTBOPUMOCTh BeuiecTB? Kakoil pacTBop
CUMTAETCS] HACBHIIICHHBIM?

3. Haiite ompeneneHue pa3daBIEHHBIX, KOHIIEHTPUPOBAHHBIX M HACHIIICH-
HBIX pacTBOPOB. MOXKET JM pacTBOpP ObITh OJHOBPEMEHHO HACBILIEHHBIM U pa3-
0aBJIEHHBIM, KOHIIEHTPUPOBAHHBIM U HEHACBIIIEHHBIM ?

4. aiite onpeneneHue KOHIEHTPALlMM PACTBOPAa W INPUBEINUTE OCHOBHBIE
CHOCOOBI BBIPAXKEHUS KOHLEHTPALIUHU KHUJIKUX PacCTBOPOB.

5. Hanummre mMareMaTH4ecKoe BBIPa)KEHHME 3aKOHA 3KBHUBAJIICHTOB I pe-
aKIuu B pacTBopax. YeMmy mpH pacuerax IiesiecooOpa3Hee UCHOIb30BaTh MOJISIP-
HYIO0 KOHIIEHTPAIMIO YKBUBAJIEHTa (HOPMaIbHYIO KOHIIEHTPAIIUIO)?

6. BeiBeguTe opmMyJibl 17151 IepecyeTa MaccoBOM 107U (®, %) B MOJISIp- HYIO,
MOJISIPHYIO KOHLIEHTPALMIO 3KBUBAJIEHTA, MOJISIIBHYIO KOHLIEHTPALMIO, UCIIONb3Ys
TOJIBKO IJIOTHOCTh PACTBOPA U MOJISIPHYIO MacCy pacCTBOPEHHOI'O BEILIECTBA.

7. MOXXHO M B pacuerax MO «IPaBUIy KpECTa» HUCIOJIb30BaTh MOJISIIb-
HOCTb, HOPMAJIBbHOCTh U MOJIBHYIO 10J1107

JlabGopaTopHasi padoTa «JEeKTPOJUTHYECKASA TUCCOLMALMSD)

1. B yem 3akirodaercs CyIIHOCTb 3JIEKTPOJMTHYECKOW Teopun? B dem
pa3HUIA B MMOHATHUAX JIEKTPOJIUTUYECKAS JUCCOLALINS U MOHU3ALIMS ?
2. JlaiiTe orpeneneHre KHUCIO0Te, OCHOBAHUIO M COJIM C TOYKH 3PCHUSA

TEOPUH DIICKTPOJIUTUUECCKON TUCCOIUALUH.



3. Kak 3aBuCcHUT cITOCOOHOCTH BCIICCTBA K AUCCOLIHMAIIMHN OT BHJAAa XHUMHU
YEeCKOM CBSI3U MCXKIOY €TI0 KOMIIOHEHTaMMU ?

-+, UTo Ha3bIBaeTCs CTENEHBIO AUCCONMAMK dekTponuTa? Kak MoxHO
HKCIIEPUMEHTAJILHO OMPEACIIUTh CTEIIEHb TUCCOIMAIINH DIIEKTPOIUTA?
5. [IpuBenuTe MpUMephl CUIIBHBIX U CIA0BIX 3JEKTPOIUTOB. [Touemy s

XapaKTePUCTUKN JUCCOIMALIMKM CHJIBHBIX JJICKTPOJMTOB NPUMEHSIOT TEPMHUH
CKaXYIIAsCA CTETICHb JUCCOIIAAIINI?

6.  Kakumu MeTogaMu MOKHO U3MEPATHh KOHIIEHTPALUIO HOHOB BOAOPOa
B pacTBOpax? YTo Takoe BOJOPOHBIN nokazaTens (pH)?
7. Kakyio okpacky HMMEIOT Takue WHAMKATOPHI, Kak (eHoI(TaleuH,

JAKMYC M METHJIOBBI OpaHKEBBIM B Pa3IMUHBIX cpelax (KHUCIOi, HEHTpaIbHOM,
11e- JOYHOM).

8. Yto Ha3pIBaeTCAa KOHCTAHTOM aucconuanuu’? KakoBa cBSI3b KOHCTAHTEI
JIMCCOLMAIIMKU CJIa00r0o 3JIEKTPOJMTa CO CTEINEHbI0 aucconuanuu? B dyeM cyThb
3aKoHa paz0apieHuss OctBanbaa?

0. KakoBo 3HaueHHe KOHCTaHTHI Aucconuanuu Boasl? Ilouemy Ha mpak-
THKE HCTOJb3yeTCs MOHHOE IMPOM3BEJCHUE BOABI (UeMy OHO paBHO), a HE KOH-
ctanTa aucconuamnuu? Kakoo 3Hauenue pH s Boawl? MI3MeHsieTCs i 3Ha- YEHUE
pH BO/BI C TOBBIIIIEHUEM TEMIIEPATYPHI?

10.  3aBUCHUT JIM KOHCTAHTA AUCCOLMAIIAM DJICKTPOJIUTA OT KOHIICHTPALIMU
pactBopa?

JlabGoparopHasi pabora «I'mapoJus cosiein»

I. Yro sBiseTCs NMPUYMHOM peakiuu ruaposusa? [laite onpeneneHune
peakiuu ruapoausa. Kakue BO3MOKHBI TUITBI PeaKIMK THApon3a’?

2. [Ipumenum nu npunuun Jle Illatense k peakuusiM ruapoH3a?
[Touemy?

3. Jns Kakux colie peakuus Truaposiv3a NpOoTeKaeT cTyneHyato? Uem

omnpenenseTcss yuciao cryneHed ruaponusa? [lo kakoi u3 cryneneit (mepBoil uiau
MOCJEAYIONIEN ) PABHOBECUE PEAKIIUH THAPOIN3a CMEIIEHO B CTOPOHY ITPO- TYKTOB?

4. Uto Ha3bIBAETCSA KOHCTAHTOM ruApoan3a? BelBenuTe BhIpaXkKeHUE KOH-
CTaHTBI JJIsl PEAKLIMHU TUIPOJIN3a 10 KaTHOHY, aHUOHY, KATUOHY U aHUOHY OJIHO-
BPEMEHHO.

5. Yto Ha3bIBaeTCsl cTeNEeHbIO TuApoau3a? OT kakux (akTopoB OHA 3a-
BUCUT? Kak MOXHO YNpaBJIsSITh CTENEHBIO TUAPOIIN3a COJIN?

6. Bcerna nu HEMTpanbHOCTH PacTBOpPA COJMM YKa3bIBA€T HAa OTCYTCTBHE
peakuuu ruapoaIn3a’?

7. [Touemy sHeprus ['n60ca peakiyu ruaposiv3a B MoaBIIsSIFOIIEM 00JIb-
IIMHCTBE CITy4aeB OOJbIIe HyJIs?

8. BreiBenure dopmyny misa pacuera AG® peakiu TUAPOIN3a COJU IO
aHUOHY (KaTHOHY) ¢ Hcnoyib30BanueM 3HaueHust Ky (kucnotel) (K (ocHOBaHuU)).

9. Kak 3aBuCHUT CTEnEeHb THUIPONM3Aa COJU, THUAPOIU3YIOLIECUCS IO

KaTHOHY, OT pa3Mepa KaTUOHA U ero 3apsaa?
10. BeiBeaute popmyiry, MOKa3bIBAIOIIYIO CBSI3b MEXKAY KOHCTAaHTOU U CTe-
NIEHBIO TUAPOaN3a. B Kakux ciydasx BeIpa)KE€HUE MOYKHO YIPOIIATH?



11. Kak Biuser TemmnepaTypa Ha INIyOMHY MPOTEKAaHHUS PEaKLUUU TUIPO-
m3a? OOBSICHUTE 3TO BIUSHUE, OCHOBBIBASCHh HAa 3aBUCUMOCTH JIMCCOIMALIUN BOIbI
OT TeMIEPaTypHI.

12.  UYto Takoe COBMECTHBIN ruipoiaun3? JJisi Kakux CoJieid OH XapaKTepeH?
KaxkoBa riryOrHa npoTeKaHus dTUX peaKIuii?

13. BeiBeauTe ypaBHEHUE, MO3BOJSIOIIEE pPAaCCUMUTHIBATH 3HaueHue pH
pacTBOpPOB, TOJIYYEHHBIX IIOCJE PACTBOPEHHUE COJEH, TUAPOIUYIOMIUXCS MO
KAaTHOHY, aHHOHY, KATUOHY U aHUOHY OJTHOBPEMEHHO.

14. B 4em 0cOOEHHOCTh peakIuMu TUJpOoJM3a KUCIBIX cojiei? Kak pac-
cuntaTh 3HaueHune pH pacTBopa, 06pa30BaHHOTO PaCTBOPEHUEM KUCIIOW COU?

JlaGopaTopHas padora « KoMIuiekcHbIe COeTUHEHUD)

1. Jnsa kakux snemMeHToB nepuoanueckoun cucremsl [[.1. Mennene- eBa
XapakTepHO 0Opa3oBaHNe KOMIUIEKCHBIX coequHeHuit? [louemy?
2. Onpenenure 3aps] KOMIUIEKCA, CTENEHb OKHUCIEHUS M KOOpAUHA-

IIMOHHOE 4YHCI0 KOMIUIeKkcooOpazoBaTenss B coenauHeHusx: a) [NH4]Cl; 0)
K[AI(H20)2(OH)4]; B) [Zn(NH3)4](OH)2; r) Na3[AlIF6]; n) [Ni(H20)6]SO4; ¢)
K4[Fe(CN)6] JlaiiTe cuctreMaTuyecKue Ha3BaHUS TUM COSTUHCHHSIM.

3. Kakue dactuiibl MOTYT BBINOJHATE (yHKIUIO TurannoB? [losic- Hure,
nouyemy Mojekyina ammuaka NH3 MoxkeT ObITh TUTraHI0M, a Ka- THOH aMMoHust NH4
+ - Her? IlpuBenute mpumepbl (HE MEHEE TPEX) KOMIUIEKCHBIX COECIUHEHUU C
Pa3IMYHBIMU JTUTaHJaMU.

4. CocrtaBbTe (OpMYJIBl CHEAYIONIUX KOMIUIEKCHBIX COCJAMHEHUMN: a)
TPUAMMUHTPUHUTPOKOOanbT, ©0) rekcapropodeppar(Ill) warpus; 53  B)
TETPAXJIOPOATIOMUHAT KaJINS; r) rekcannanoko6anbrar(IIl) rexca-
ammunkoOanbsTa(Ill); n) cynedar rerpaakBameau(Il).

5. Kak MOxHO 1To1ydnTh KOMILIEKCHBIE coenuHenus: a) [Cu(NH3)4]S04;
0) Na3[Cu(S203)2]; B) K4[Co(NO2)6]? CoctaBbTe YpaBHCHHUS COOTBETCTBYIOITUX
pEaKIUi.

6. N3BecTHO, uTO KpacHas kpoBsiHas coyib K3[Fe(CN)6] Goinee si10- BUTA,
gem kenras — K4[Fe(CN)6]. OO6wsacaute 3T0oT (hakT. Kakme MOHBI BBI3BIBAIOT
orpaBnenue? CocTaBbT€ BBIpaXKEHUS OOIIUX KOHCTAaHT HE- CTOMKOCTH
KOMITJIEKCHBIX MOHOB, BXOJISIIIIMX B COCTaB COJICH U CpaBHU- T€ UX 3HaYeHUs (TaOII.
3 Ilpunoxenus).

7. [IpuBenuTe B MOHHOM (hOopMe YpaBHEHHUS PEAKIM, MPOTEKAIOUIUX 10
cxemaM: a) 2CuSOs + K4[Fe(CN)s; — Cuz[Fe(CN)g] + 2K,SO4; 6) Fe(SCN)s +
6NH4F — (NH4)s[FeFs] + 3NH4SCN; B) 2K4[Fe(CN)g] + Cl, — 2Ks[Fe(CN)g] +
2KCI; r) Cu(OH), + 4NHj3(p-5) — [Cu(NH3)4](OH),. Kakue cBoiicTBa KOMITIEKCHBIX
COEIMHEHUN OHU OTPaAXKaAOT?

JlaGopaTopHasi padora «JaeKTPoIH3 coJieil»
1. Kakoii mpouecc Ha3bIBalOT 3eKTposin3oM? Kak Ha3bIBae€TCA yCTaHOBKA ISt
MpoBeeHUs AekTpon3a? Kakoi 35eKTpos sIBIIETCS aHOAOM, a KaKOW KaToJIOM
MIpU AJIEKTposn3e?



2. O0BsICHUTE, KaKHE MPOIIECCHl MPOUCXO AT HA KaTOAE M aHOJAE TIPH DIICKTPOIN3E
pacmiaBa CoJlM WIM LIENoYd. B ueM pasnuuuve aHOAHBIX TMPOLECCOB s
KHUCIIOPOJICOIEPKAIIUX U OECKUCIOPOIHBIX AHHOHOB?

3. Kakue JomojgHUTENbHbIE MPOIECChl BO3MOXHBI MPHU AJIEKTPOIU3E BOJHBIX
pacTBOpPOB coiiel u menouei? Hanummure ypaBHEHHUE KaTOJIHOTO BOCCTAHOBIJICHHUS
Y aHOJIHOTO OKMCJICHUSI MOJIEKYJI BOJIbI ITPH 3JIEKTPOJIU3E BOJHBIX PACTBOPOB.

4. Kak BnusieT akTUBHOCTh KaTHMOHA MeTajllla Ha XMMHUYECKYI0 MPUPOJY Mpolecca
Ha KaToJ€ MPU AEKTPOIU3€E BOJHBIX PACTBOPOB COJIECH?

5. Kakue mponeccel HIyT Ha aHOJAE MPHU 3JEKTPOJIU3E KUCIOPOACOIAEPKAIIUX U
OECKHUCIOPOIHBIX KHUCIOTHBIX OCTAaTKOB?

6. B xakom ciyyae 3JIEKTPOJIM3 MPOXOJAUT C aKTUBHBIM aHOAOM, a B KAaKOM — C
uHepTHbIM? Kak 3T0 ucnonabs3yercsi B IpOMBIIIIIEHHOCTU?

7. Chopmynupyiite 3akon Dapajes v 3aMUIINTE €T0 MATEMATHIECKOE BRIPAKEHUE.
UTO Ha3bIBACTCS «BBIXOJI IO TOKY»?

8. Pacckaxxutre O NMPUMEHEHHMH MIPOLIECcCa JIIEKTPOJIM3a B PA3IUYHBIX OTPACIISIX
HApOJIHOTO XO35MCTBA.

JlaGopaTopHnasi padora «bydepHbie pacTBOpbD)

1. Uro Ha3biBaeTcs OydepHoil cuctemoit? B uyem 3axmouaercs OydepHoe
neucrteue?
2. Kaxkue 35ekTpoab1 ucnonb3yrorces 1t u3mepenus pH?

3. CTeKJISHHBIN 3JEKTPOJ: CXeMa, CTpOeHue, 0cooeHHocTu. HanucaTe ypaBHeHUE
AIEKTPOAHON PAAKIHUH B CTEKISIHHOM 3JeKTpoAe. OT 4ero 3aBUCHUT JIEKTPOIHBIN
MOTEHIIMAI 3TOro AeKTpoaa? Ha kakoil rpaHuie pa3ienna B CTEKIITHHOM 3JIEKTPOJIE
BO3HUKAET NOTEHIMAN, 3aBUCAIIMI OT pH pactBopa?

4. 3anucarh ralbBaHUYECKHE LEMH, C TOMOIIBI KOTOPBIX MOKHO ONPENEINTh pH
pacTtBopa.

5. U3 kakuX KOMIIOHEHTOB COCTOUT alleTaTHBIN Oy(depHbIl pacTBOP, KaKas peakiius
MPOU30MIET MpU J00ABICHUH K HEMY eKkoro Hartpa? Kak mpu stom usmenurcs pH?
6. [Tokazate MexaHu3M OyQepHOro MeHCcTBUS aneTaTHON OydepHON cuCcTeMbl TIpH
no0aBJIeHUH K HEW pacTBopa COJITHOM KHCIOTh. Kak wusmenutcs pH mocne
no6asnenust HCI?

2. Ha yeM ocHOBaH METO/1 MOTEHIIHOMETPUUECKOTO TUTPOBAHUS?

3. Yrto takoe OydepHas eMKOCTh?

4. Jate ompenenenue cnaboro M CHIBHOTO 3JeKkTponuTta. llpuBectn
MPUMEPHI.

5. Kak 3aBucHT 3.11.C. OT KUCJIOTHOCTH pacTBopa’?

JlaGoparopHnasi pabora «Ko/u10uIHbIE PACTBOPbD)

1. Knaccudukainms u cpaBHUTENbHAS XapaKTEPUCTHKA JTUCTIEPCHBIX
CUCTEM.

2. MeTtoabl MOTy4eHNs KOJUIOUAHBIX CUCTEM.

3. MeTtobl OUYMCTKN KOJUIOUIHBIX CUCTEM.

4. CrtpoeHure KOJUTOUIHBIX YACTHII.



5. MonekynsipHO-KUHETUUYECKUE W ONTUYECKHE CBOMCTBA KOJIOMAHBIX
pacTBOpPOB.

6. PacnipocTpanenue B mpupojie, 3HaUY€HHE U OHOJIOrMYecKash poib
KOJIJIOMIHBIX PACTBOPOB.

[To xaxmoit paboTe CTYIEHT IOJDKEH IMPEeACTaBUTh OTYET, COACPKAIIUMA
Ha3BaHUE pabOThI U pe3yJIbTaThl BHITIOJHEHHUS 3aJJaHUi. 3a BBITIOJIHEHHUE U 3allUTY
7a00paTOPHBIX padOT CTYJAEHT MOXKET HaOpaTh 18 6amioB (1o 6 6aI0B B KAXKIYIO
PEUTUHTOBYIO TOUKY).

[TpomexyTouHas aTTecTanus mpoxoauT B popme sk3ameHa B 1 cemectpe Ha |

kypce ODO. Ha sk3amene cTyieHT MoKeT HaOpaTh MakcumyM 30 6asios.

3ayeTHbIE BONIPOCHI

1. IIpenmet xumun. OCHOBHBIE TIOHATUSA XUMUU: aTOM, MOJIEKYJIa, JIIEMEHT,
BEIIECTBO, MOJb, MOJISIpHAas Macca  BEIIeCTBa, OKBUBAJCHT, (akTop
SKBUBAJICHTHOCTH. 3aKOH 3KBHBAJICHTOB.

2. [lonsiTue BemecTBa U cocTana BeniecTBa. Kitaccudukanus BemecTs. 3aKoH
MOCTOSIHCTBA COCTaBa M 3aKkOH ABoraapo. ['a3oBbie 3aKOHBI. YpaBHEHUE
MennaeneeBa—Kianenpona.

3. IIpencraBieHust o CTpo€HUM aTOMOB: MoJielb Pesepdopaa u monens bopa.
KopnyckynsipHO-BOJIHOBasI MPUPOJIA SJICKTPOHA.

4. KBaHTOBBIE YHMCIA DJIEKTPOHOB B aTOME. ATOMHBIE 3JIEKTPOHHBIC
opbutanu. [IpeacraBnenue 00 3JIEKTPOHHOM OOJIaKe.

5. DnekTpoHHBIE W  JJIEKTPOHHO-Tpaduueckue QOopMysbl  aTOMOB.
[IpencraBnenne 00 3HEpreTMYEeCKOM ypoBHE W monaypoBHe. [Ipuniun Ilaynu.
[Tpunnun Haumensien 3aeprun. [Ipasuna Kneukosckoro. [IpaBuno Xynaa.

6. Ilepuonunueckas cucrema [[.M. MenpaeneeBa, NepUOJIMYECKUI 3aKOH.
XapakTep HM3MEHEHUs paJuyca aTOMOB, HSHEPIMM HMOHM3ALMM, CPOJACTBA K
JJIEKTPOHY, OTHOCHUTEIBHOW JSJIEKTPOOTPULATEIIBHOCTH W XWMHYECKUX CBOWCTB
AJIEMEHTOB I10 IPYMIIaM U EPUOJaM MEPUOANYECKON CUCTEMBI.

7. Buabl xumuueckoil cBsizu. MoHHas W KoBajeHTHas cBsi3b. CBOMCTBa
KOBAJICHTHOM CBSI3U: HACBIINIAEMOCTh, HAINPABICHHOCTh W TMOJISPU3YEMOCTD.
[TonapHOCTH CBSI3U M AUTIOJIBHBIM MOMEHT KaK Me€pa MOJISIPHOCTH.

8. OCHOBHBIE MOJIOKECHHUS METOJIa BAJCHTHBIX CBsI3el. CHMH-BAJCHTHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3M 00pa30BaHusl KOBAJICHTHOMN CBSI3U.

9. [IlpencraBieHre O TUOpPUAM3AIMK ATOMHBIX opOuTayier. Turbl
ruOpUaAN3alUUA U MPOCTPAHCTBEHHOE CTPOSHUE MHOTOATOMHBIX MOJICKYII.

10. TlonsTue 0 MeETOJIE MOJICKYJISIPHBIX OpOuTanell. DHEPreTUUeCKue
JMarpaMMbl JIBYXaTOMHBIX MOJIEKYJ, 00pa30BaHHBIX aTOMaMH IEPBOTO U BTOPOTO
IIEPUOJIOB IEPUOANYECKON CUCTEMBI.

11. ITopsimok cBsi3u. MarHuTHBIE CBOMCTBA MOJIEKYJ B pamkax Metoga MO.
DHepreTHuecKre auarpaMMbl JIBYXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH
BTOPOI'0 NEPUOAA TEPUOIUIECKON CUCTEMBI.



12. Ilonarue o Meramnyeckoi cBsi3u. MlOHHas, aTOMHasi U MOJIEKYJIIpHas
KPUCTAUINYECKUE PELIECTKU.

13. OcHOBHBIE KJIaCChl HEOPraHWYECKUX COEAUHEHUW: OIpPEACIICHMUS,
HOMEHKJIAaTypa W B3aWUMOCBA3b. [IOHATHE CTENEHH OKHUCIEHUS U COCTABJIECHHUE
bopMyIT OKCUAOB, TUAPOKCHUJIOB U COJIEH.

14. Oxcupapl: knaccuduKaius, HOMEHKJIATypa, CIOCOObI MOJY4YeHHUS U
cBoiicTBa. KucnoTHble 1 OCHOBHBIE CBOMCTBA. AM(POTEPHOCTD.

15. KHUCIOTHO-OCHOBHBIM XapakTEp OKCHUIOB. YCTAaHOBJIEHUE XapakTepa
OKCHUJIOB B 3aBUCHMOCTH OT IOJIOKEHUS 3JIEMEHTA B IEPHOJUYECKON CUCTEME U OT
CTENIEHU OKHUCIICHHSI 3JIEMEHTA.

16. I'mapokcuasl: KUCIOTH U ocHOBaHus. Kiaccudukaius, HOMEHKIIATypa,
CHIOCOOBI MOTYYECHHSI U CBOICTBA.

17. Conu: xnaccudukaiys, HOMEHKIIATYpa, ClIOCOOBI MOJYYEHUS U CBOMCTBA.

18. TloHsiTHE O BHYTPEHHEN SHEPrUM M DHTAIBIHH. JHEPreTHUYECKUE
apdekthl xumuueckux peakiuil. 3akoH ['ecca. CranpapTHble TEIJIOTHI
0o0pa30BaHMsI XUMUYECKUX COeTUHEHUI. TepMOXUMHUUECKHUE PACUETHI.

19. Ilonsatue 006 osHTponuu, sHeprun [u66ca. TepmonuHammueckas
BO3MOYKHOCTb IIPOTEKAHMSI PEAKLIIA.

20. CkopocTh XMMHYECKHX peakuuid. 3akoH aercTtBusi macc. KoHcTaHTa
ckopocTh. PakTOpbl, BIMIOIIME HA CKOPOCTh PEAKLIUU.

21. 3aBHCUMOCTh CKOPOCTH peakuumu OT Temneparypsl. lIpaBuno Banrt-
lodda. Dueprus aktuBanyu. ['oMOreHHbI U reTeporeHHbI Karanus. [lonstue o
LEIMHBIX PEaKIHIX.

22. Xumuyeckoe paBHOBecue. KOHCTaHTa XMMHMYECKOIO PABHOBECUS U
sHeprua ['mb0Oca, uUx B3auMoOCBsA3b. HampaBieHne NPOTEKaHUS XUMHUYECKHX
peaKunil.

23. Ilpunuun Jle Illarenbe. BnusiHuEe KOHILEHTpAIMU pPEarupyromnx
BEILECTB, TEMIIEPATYPhl U JABJIECHUS HA NOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

24. OOmass xapakTepucThka pacTBOpoB. OTiauuMs pacTBOPOB OT
MEeXaHU4eCKuX cmeceil. Du3ndeckue 1 XMMUYECKUE IIPOLECCHI IPU PACTBOPEHHUH.

25. CrocoObl BBIpaXKEHHSI COCTaBa PACTBOPOB: OMPEIEICHUS, €IUHUIIBI
U3MEPEHHUS.

26. PactBopbl HE3NIEKTPOJUTOB. OcMOC. 3aKOHBI HJEabHBIX PAaCTBOPOB:
Bant-I'odda, Payms.

27. DNEeKTPOJIUTHYECKAsL JUCCOUMALNS. DNEKTPOIUTHI. [oHATHE O CHIIBHBIX
u cnabbix anekTponuTax. CTeneHb AUCCOLMALMM M €€ 3aBUCUMOCTh OT
KOHLIEHTpauuu 3JiekTponuTta. KoHcranra quccouuanum.

28. DneKTpoJIMTHYECKas TUCCOIMalns BoJbl. IOHHOE MpOW3BEICHUE BOIBI.
Bonopoansii nokazarens. Pacuer pH BoOAHBIX pacTBOPOB KUCIOT U OCHOBAHUU.

29. Onpenenenue pH pactBopoB. Baxueriue nnaukatopsl. [IpencraBienue
0 OydepHBIX pacTBOpax.

30. I'ereporeHHOE paBHOBECHE B HACBIILIEHHOM PacTBOPE MaJlOpPacCTBOPUMOIO
anekTponuta. IlpomsBenenne pacrBopuMocTH. DakTophl, BIMSIONIME HA
pPacTBOPUMOCTb MaJIOPACTBOPUMBIX JIEKTPOIUTOB.



31. I'maponus coneil. Peakuus cpenbl B pacTBOPAX pa3IMUHBIX COJIEH. 3anuch
YPaBHEHUH THIPOJIHN3A.

32. CoBMECTHBI THUAPOJIA3 ABYX COJed. BlMsHHE NPUCYTCTBUS KHUCIOT,
OCHOBAHUU U IPYTUX COJIEN HA paBHOBECHUE THIPOJIHN3A.

33. Koncranrta ruaponusa. CreneHb TUAPOJA3a U €€ 3aBUCUMOCTh OT
MIPUPO/IbI, KOHLIEHTPALIMK COJIA U OT TeMriepatypsl. Pacuetr pH rugposnusa.

34, Tumbl xuMuyeckux peakiuil. Peaknuum oOMeHa B pacTBopax
AIEKTPOJIUTOB.

35. OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu. [loHsATHE OKUCAUTENS U
BOCCTAHOBUTENS, IIPOLIECCOB OKHUCIEHHST M BOCCTAaHOBJIEHHA. Baxuenmme
OKHUCJIUTENIA U BOCCTAHOBUTEIH.

36. Tumbel OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLMNA: OIpeNesieHUus U
MPUMEPHI.

37. OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh: IMOHATHE U
MIPUMEPHI.

38.  Meronpl  paccCTaHOBKM  KOI(PPUIMEHTOB B  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSX.

39. KoHLleHTprpOBaHHAas CEpHAasi KUCIOTa KaK OKUCIUTENb. B3anmoericTBue
C METaJulaMU U HEMETAJJIAMH.

40. KoHueHTpHpOBaHHAas  a30THasg  KHUCIOTa  KaK  OKHCIHTEIb.
B3auMopenicTBrae ¢ METAJNIAaMU U HEMETAIIJIAMU.

41. Pasz0aBienHas a30THasl KHUCJIOTa KaK OKHUCIUTEIb. B3amMopaeincTBHe C
MetaimaMi. 42. [lepmaHranar kanus Kak OKUCIUTENb. [[poyKTsl BOCCTaHOBIEHUS
B 3aBUCHUMOCTH OT KUCJIOTHOCTH CPEJIbI.

43. BaxuHelnne BOCCTAaHOBUTENM: CYJIb(QUT, HUTPUT, HOIUM, CYJIbPU,
METaJLJIbI, BOJIOPOJI — IPOYKTHI OKUCIICHUS U TIPUMEPHI PEaKIIHA.

44. CranmapTHbIE 3IEKTPOAHBbIE MOTeHIMaNbl. CTaHIAPTHBIA BOJIOPOIHBIN
anekTpoAd. YpaBHeHue HepHcTa 1l METANIMUECKUX 3JIEKTPOJOB B PACTBOPE COJIH
MeTajia.

45. TanbBaHuueckue »3yeMeHThl. (CXxema TrajJbBaHUYECKOTO BJIEMEHTA.
VYpaBHeHus 31eKTpoaHbIX npoueccoB. IJIC raapBaHMYECKOro 3JIEMEHTA.

46. HamnpaBiieHHE MTPOTEKAHUS OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIU
U CTaHJApPTHBIE 3JIEKTPOJHbIE MOTEHUUAIbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cucteM. Pacuer sHepruu ['m66ca 1 KOHCTaHTBI paBHOBECHSI.

47. DneKTpoJiu3 pacTBOPOB 3JEKTPOJHUTOB. [locrnenoBarensHOCTh paspsiaa
MOHOB U MOJIEKYJ BOJbI. COCTABIIEHUE CXEMBI AJIEKTPOJIN3A.

48. DnekTposn3 pacIiyiaBOB JJEKTPOJIUTOB. [loilyuyeHuwe IIeIOYHBIX,
IIEJI0YHO-3€METbHBIX METAJJIOB U JTIOMUHUS B TIPOMBIIIIJIEHHOCTH.

49. Kopposusa MetaiuioB. OCHOBHBIE BUIIBI KOPPO3UH. METOMBI 3aIUTHI OT
KOPPO3UHU.

50. KommnekcHble coenuHenus. CTpoeHUE KOMIUIEKCHBIX COEAMHEHUN:
KOMITJIEKCOOOpa30BaTelb, JIUTAH/IbI, BHEIIHSSI 1 BHYTPEHHSS Cephl.

51. Knaccudukanusi KOMIUIEKCHBIX COEAMHEHUN IO 3apsiay KOMIUIEKCHOTO
MOHA U 10 pupoje auranaa. HomeHkiarypa KOMILUIEKCHBIX COETUHEHUI.



52.  DIeKTpOJUTHYECKass JUCCOLMALMS  KOMIUIEKCHBIX  COEIMHEHUM.
KoncranTa ycroiiunBocti. KoHCTaHTa HECTOMKOCTH. Y CTOWYMBOCTh KOMIUJIEKCHBIX
COEJIMHEHUM.

53. DnemenTsl | A rpynmbl: o01mias XapakTepucTrKa, CliocoObl MOTydeHus,
CBOWCTBA, BAYKHENIIME COCTUHEHUS.

54. Dnementsl I A rpynmsl: oOmas XapakTepUCTUKA, CIIOCOOBI MOTy4YEeHUs,
CBOWCTBA, BAYKHENIINE COCTUHEHUS.

55. Omnementst VII A rpynmsl: oOmas XapakTepUCTUKA, BayKHEUIIUE
coenuHeHnd. CnocoObl MOJTY4YEHUs, CBOWCTBA M TPUMEHEHHE BAKHEUIINX
COECIMHEHU.

56. OOmas xapakrepuctuka p-aneMmenToB VI rpymmsl: Kucnopoxa, 030,
NEPOKCU]] BOJIOPO/Ia: CITIOCOOBI MOMyYeHUs!, CBOWCTBA U IIPUMEHEHUE.

57. Cepa, ceneH, TeIUTyp, HAXOXKJCHUE B MPUPOJIE, MOTYyUYCHUE U CBONCTBA
Ba)KHEHIIINX COCTUHEHU.

58. OOmas xapakTepucTuka p-3mJIeMeHTOB V Tpylibl. AMMHAK, MOJy4YeHUE,
ctpoeHue u cBorctBa. Conu amMmoHus. OKCHABI a30Ta, MOJy4YEHUE, CTPOCHUE U
CBOMCTBA.

59. A3oTHas W a30THCTas KHUCJOTHI, IOJY4YEHUE, CTPOEHUE, CBOWCTBA.
Hutpatsl, ux TepMudeckasl yCTOWUYUBOCThb, OKUCIUTEIbHAS AKTUBHOCTh. A30THBIE
ya00peHus.

60. CnocoObl TOJIy4eHHs, CBOWCTBAa W mNpuMeHeHwe Qochopa u ero
coeauHeHu. @ochopHbie y100peHUsI.

61. DuTanenus oOpazoBaHus BellecTBa. CTaHAAPTHOE COCTOSIHUE BEIIECTRA.
3akoH ['ecca. Pacuer sHTanbnmii peakiuii ¢ MCMOJdb30BaHUMEM 3akoHa ['ecca (Ha
KOHKPETHOM IIpuMepe).

62. CaMOnpOM3BOJIBHBIE W HECAMONPOU3BOJBHBIE IMPOLECCHl B INPUPOAE
(mpumepsl). Makpo- ¥ MHUKPOCOCTOSIHMSI. TepMoauHaMuyeckas BEPOSITHOCTh U
sHTponusi Bo3pacTaHue HHTPONHMM KakK JBWXKYIIAs CHJIA CaMOIPOU3BOJIBLHOTO
rporecca.

63. DOHTponmusi BEUIECTBA. 3aBUCHUMOCTb JSHTPONUU BEHIECTBA  OT
TEeMIIepaTyphl, 00beMa, arperaTHOTO COCTOSIHUS (TPUYUHBI 3aBUCUMOCTH, €AMHUITBI
U3MEPEHUSA).

64. DOHTponMsi ~ XMMHYECKOM  peakuuu.  TUNHYHBIE  MPOLECCHI,
COTPOBOK/IAIOIINECS YBEIMUCHUEM U YMEHBIIIEHUEM SHTPONUU (mpumepsl). Pacuer
SHTPONUU XUMUYECKOU peakiuu (Ha KOHKPETHOM IIpuMepe).

65. Dueprus ['mb6ca oOpa3oBaHUsT M TEPMOJUHAMHUYECKAS AKTUBHOCTh
BelecTBa. Pacuer sHepruu ['nb6ca peakuuu ¢ yueToM akTUBHOCTHU BenecTB. Kakue
BBIBOJIbI MOXKHO CHENaTh MO 3HaKy U BenmnunHe AG u AG®?

66. 3aBUCHMOCTb CKOPOCTH XHWMHYECKOM pEAKIMH OT KOHLIEHTPALUH.
OCHOBHOM 3aKOH XUMUYECKOW KUHETHUKUA. MOJIEKYJIIPHOCTh U MOPSAOK PEAKIIUU.
DKCIIepUMEHTAILHOE OIpE/IETICHUE MOPSAIKA peaKuU (KOHKPETHBIN TpUMeEp).

67. Bnusgaue temmnepaTypbl Ha CKOPOCTh XMMHUYECKON peakuuu. [IpuauHbl
BIIMSHUSL. YpaBHEHUE AppeHuyca. DKCIHEPUMEHTAIBHOE OMNpPEACIICHUE SHEPTUuu
aKTHUBallUM  XUMHUYECKOM  peakiuu  (KOHKpeTHbId  mpumep).  [Ipumepsl



MNPaKTHYCCKOI0 HCIIOJIB30BAHUA H3MCHCHHUA TCMIICPATYPhHL

CKOPOCTH PCaKIUU.

A  HU3MCHCHMUA

68. BimsiHue kataim3atopa Ha CKOPOCTh XMMHUUYECKOW peakiuu. [IpuunHb
BJIUSIHUSL. 'OMOTE€HHBIN U T€TEepOTreHHBIN KaTain3. ABTOKaTanu3. @epMEeHTATUBHBIN
katanu3. MHrubupoBaHue peakiuu. [IpuMepbl MpakTUUYECKOTO HCIIOJIb30BaHUS
KaTaJru3aTOPOB ISl U3MEHEHUSI CKOPOCTH PEaKIIUH.

6. Metoauyeckue MaTepualibl, ONpelessilOliMe MNPoUeaAyPbl OLECHUBAHMS
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

Ta6auua 7. Pe3yabTaThl 0CBOCHHMS Y4eOHOM M CUMILINHBI,

moJIe)Kale mMpoBepKe

Pe3yabTaTbl 00yueHus OcHoBHBbIe TmOKa3aTeau | OEHOYHBIE CPEACTBA
(00bEeKTHI OLICHMBAHUSA) | OLIEHKH Pe3yJIbTATOB
3HATH: [lepeuncienne ponu U | 1aboparopHas pabora,
poJib U MECTO XHMHHM B | MECTA XUMHUHU B MO3HAHUU | TECTUPOBAHUE,
MO3HAHWU OKPYXKAIOIIEro | OKPY>KaIoIIero Hac MHUpa, | KOHTpoibHas — pabora,
HAC  MHpaA, 3HAYCHHUE | 3HAYEHUE XHUMHUHM  JUIS | DK3aMEH
XUMUU 71 YTBEPKIACHUS | YTBEPKICHUS
MaTepUATUCTUYECKUX MaTepPUATUCTUYECKUX
BO33PEHH B HAYKE BO33PEHUI B HaYyKe.
3HaTh: [Ipenckazanue naboparopHas paborta,
OCHOBBI XUMUH U | BO3MOKHOCTEH TECTUPOBAHMUE,
XUMUYECKUE  TPOLECCHI, | OCYIIECTBICHUS KOHTpOJIbHAs  pabora,
CBOICTBA XUMHYECKUX | XUMUYECKUX MPOLECCOB C | AK3aMEH
AJIEMEHTOB U HUX COEIH- | TOYKH 3PEHHS] XUMHUECKON
HEHUM,  COCTABJSIOIIMNX | TEPMOJUHAMUKU u
OCHOBY  Owuosornueckux | kunetuku. l[lepeuuncnenue
00BEKTOB OCHOBHBIX MOJIOKEHU I

TEOpUHU OBP.

[lepeuncnenne IIPaBUII

KaTOJHBIX W  aHOJHBIX

IPOLIECCOB pu

ANEKTPOJIN3€E PaCIIaBOB U

pacTBOpOB M TpU paboTe

rajbBaHUYECKUX

AJIEMEHTOB.
Ymersb: [Ipumenenue 3aKOHOB | JabopatopHasi pabora,
MPUMEHSTh TOJYYECHHBIC | XUMHYECKON TECTHUPOBAHMUE,
3HaHUS 10 XUMUU TIPH | TEPMOJUHAMHKHN C TICNIbIO | KOHTPOJbHAs  padorta,
W3YYECHUH JIPYTUX | 000CHOBaHUS AK3aMEH
JUCHUIUIMH W B TIpak- | TePMOJUHAMHYECKON
TUYECKOW  JIEATEeNbHOCTU | BO3MOXKHOCTH
nociie OKOHYAHUS | CAMOTIPOU3BOJILHOTO
YHUBEPCUTETA TEUYEHUSI XUMHUYECKOTO




mpolecca B 3aJaHHOM

HaIpaBJICHUU (pacuet

SHTAJIBINH, SHTPOIIUH,

sHepruu ['m6oca).
Ymerh [Ipumenenue nabopaTopHas paboTa,
MPUMEHSATh XUMHUYECKHE | MPUOOpETaeMbIX TECTUPOBAHUE,
TEOpUU u 3aKOHBI, | TCOPETUUECKUX  3HAHUH | KOHTPOJIbHAs  pabora,
KOHIEMNIMK O CTPOCHUU M | U1 PEIICHUs PAaCUeTHBIX | 9K3aMeH
pEaKIMOHHON 3aa4 C HUCHOJb30BAaHUEM
CIIOCOOHOCTH Pa3IMYHBIX METO/IHK.
HEOPTaHMYECKUX "
OpraHUYeCKUX BEIIECTB
Ymern: [Ipumenenue 3aKOHOB | JabopaTtopHasi pabora,
npoBOaUTh pacyeThl 1O | ['ecca, JlaByasbe, | TeCTUpPOBaHHUE,
TEPMOXUMUYECKUM bepromne nis mpoBeneHus | KOHTposIbHasE — pabora,
YpaBHEHUSIM PEAKIUH U | TEPMOXUMUYECKHUX 9K3aMEH
peicKa3bIiBaTh pacuetoB B  3K30- U
TEPMOIUHAMHUYECKYIO SHIOTEPMUYECKUX
BO3MOXXHOCTh MPOTEKAHUS | XUMHUECKUX  TpOIeccax.
XUMHYECKUX PEeAKIUN [Iprnmenenue 3aKOHOB

XUMHUYECKOU

TEPMOANHAMHUKH C IENBIO

000CHOBaHUs

TEPMOIMHAMHYECKOU

BO3MO>KHOCTH

CaMOIIPOU3BOJILHOTO

TEYCHUS XUMHUYECKOTO

mpolecca B 3a/laHHOM

HaIpaBJICHUU (pacuer

SHTAJBITHNH, SHTPOIINH,

sHepruu ['n60ca).
Ymernb [Ipumenenue naboparopHas paborta,
pelIaTh pacyeTHHIE 3a/1a4M | MPUOOPETaEMbIX TECTUPOBAHUE,

TEOPETUYECKNX  3HAHUH | KOHTpOJIbHAs  pabora,

IUIS PEIICHUs PacUeTHBIX | 9K3aMeH

3alad C HUCHOJIb30BaHUEM

pasnuyHbBIX  QopMyn U

METOUYECKHUX

PEKOMEHJAlMH.
Baaners Ucnonb3oBanue nabopaTopHas paboTa,
HaBbIKAMH  paboOThl ¢ | pacueTHBIX (GOPMYN ISl | TECTUPOBAHUE,
pacdeTHBIMH (OpPMYJIaMU, | pEIICHNsT PAcCUYeTHBIX U | KOHTpOJIbHAs  paboTa,
pemaTth  pacyeTHbIE | | SKCIIEPUMEHTAIbHBIC IK3aMEH
AKCIIEPUMEHTATIbHBIC 3aJa4  TI0  pacTBOpaM,

3aJa4dM 110 XUMHNU




AJIEKTPOXHUMHUH, XUMHUHU
DJIEMEHTOB.
Biaagern: Hcnonb3oBanne ngaboparopHas pabora,
OCHOBHBIMHM  3HAHMSMH, | IPHOOPETEHHBIX TECTUPOBAHUE,
OJy4EHHBIMU B | TCOPCTHUYECKUX 3HAHMHM M | KOHTPOJbHAs  pabora,
JIEKIIHOHHOM Kypce | HABBIKOB TI0 XHMHHU TIPH | 9K3aMeH
XAMHH, HEOOXOIMMBIMH | BEIITOIHEHUH
IUTS BBITIOJTHCHHMS | TPAKTUICCKHIX 51
TEOPETUICCKOTO U | Ta0OpaTOPHBIX  3aHATHU
AKCIIEPUMEHTAIBHOTO JUTSL PEIICHUS TTPHKJIATHBIX
HCCJICIOBaHMS, KOTOPBIC B | 3314 B o0ractu
IajJbHENIIEM IIOMOT'YT | OMOJIOTHH.
pelath Ha COBPEMEHHOM
ypOBHE BOIIPOCHI
OMOYKOJIOTH 51
OMOTEXHOJIOTUH

7. YHEBHO-METOINYECKOE OBECIHEYEHHUE JTUCHUIIJINHBI
OcHoBHas auTEpaTypa

1. I'mmaka H.JI. O6mas xumus. — JI.: Xumus, 2012, —728 c.
2. KoukapoB K.A. Heopranumyeckas XuMus B YpaBHEHHUAX peakuui. YdeOHOE
nocobue «Jonymeno YMO 1o Kj1accuuecKOMy YHUBEPCUTETCKOMY 00pa30BaHUIO»
s crynerToB. M3a-Bo «IIpunt-nientp», Hanbumk, 2012 1. 350c.
3. Xaxanuna T.W. u np. Heopranmueckast xumuist: YueOHoe nocooue. T. . Xaxanuna, B. 1.
['pebnbKOBa, H.I'. HukutiHa. - M.: FOpaiit, 2010. -288c.
4. ObC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx

JonosHuTEILHAS JIUTEPATYypa
1. Crenun b.[1., LIBetkoB A.A. Heopranmueckas xumus. —M.: Beicur. mik.,1994. —
607 c.
2. HoBukos I'.11. OcHoBBI 0011e# xumun. —M.: Beicmr. mk., 1988. —431 c.
3. 3agaum U yrpaxxHeHUs Mo 00IIel XxumMuu.: YueOHoe mocodue / moj peaaKiuen
H.B. Koposuna, M.: Beicmias mikosa, 2003, 255 c.
4. HoBoxxenoB B.A. Benenne B Heoprannueckyto xumuto: B 2 u. bapnayn:. U3n-
Bo AI'Y, 1998; 1999. -742 c.
5. AxmeroB H.C. u np. JlabopaTopHble M CEMUHAPCKUE 3aHSITHS MO OOIIEH U
HEOPTaHWYECKON XMMHUH.: Yd4eOHOe TocoOue NJisi CTYJIEeHTOB By30B M., Briciias
mkoJja, 2003, 367c.
6. Kypc xumun / ITox pen. H.B. Koposuna, 2-e uzs. - M.: Beicmas mkosna, 1990.
7. I'muuaka H.JI. 3apaum u ynpaxsenus no oouieit xumuu JI.: Xumus, 1985.
8. HexpacoB b.B. OcHoBbl 06011e# xumuu. M.: Xumus, 1972-1973, T. 1,2 u 3.
9. Kapanerpsaan M.X., Ipakun C.1. Xumus. M.: Xumus,1994. 588c.
10. I'muaka H.JI. O6mas xumust. — JI.: Xumus, 2000. —728 c.
11. AxmetoB H.C. Xumus. M.: BIII, 2001. 743c.



12. TperbsixoB O0.JI. , Mapteinenko JL.U. , I'puropeeB A.H., IluBagze A.IO.
Heoprannueckass xumusi. Xumusa siiemMeHToB. M.: Xumusa, Kuura 1, 2001. 472c,
Knura 2, 2001. 583c.

13. Xumus: B 2 1./ Ilog pen. A.®. BopobseBa. Tom 1. Teopernueckrne OCHOBBI
xumun.- M.: UKL «Akagemknauray, 2004.-371 c.

14. ITapno H.H. O61m1as 1 Heopranuveckast Xumusi: Y4ueOHoe I By30B — 2-€
u3aa"ue, nepepadort., M., 2002, 448c.

15. TlpaktukyM mo oOIIell U HeopraHMYecKOoW XWMHU: YdeOHoe mocolue s
CTyACHTOB BbIciiee yuebHoe 3aBenenue. /J.}O. AmukOGeposa, P.A. Jluaun, B.A.
Monouko. — M.: Baanmoc, 2004 — 320c.

16. IlpakTukyM 1Mo OOIIeH W HEOPTAaHMYECKOW XWMHH: TMOCOOHME I CTYACHTOB
By30B/mof pen. H.H. I1asnosa, B.1. ®ponosa, 2-e u3a., M.: ipoda, 2002, 304c.
17. Yrait S.A. OGmiast 1 HeopraHudeckast Xumusi: Y 4eOHUK By30B. — M.: Bricmias
mkoua, 2004.

18. OOmiast u HeopraHuveckas xumusi B Bompocax: [locoOue mns By3oB / P.A.
Jluaun, JI.FO. AnukOepoBa, - 2-e uz., nepepad. u aom. — M.: [Ipoda, 2004. -304 c.
19. http://www.consultant.ru/

20. http://www.garant.ru/

Ilepuoauueckue u3gaHus
1. ’KypHan HeopraHu4eCKOrM XUMHUU
2. Xypnan Xumuda. Metoauka npernojaBaHusi XUMAN
3. KypHan Xumus B mKoJe

HNuTepHer-pecypcesnl
1. KOMIUIEKT ONOpPHBIX CXEM-KOHCIEKTOB IO TEeMaM: 3JIEKTPOJIMTHYECKas
JUCCOLMAIUS; KHUCJIOThl, OCHOBaHMS, aM(OTEpHbIE THAPOKCUABI, COJU Kak
AJIEKTPOJINTHL; peakuu HOHHOro oOmeHa http://dissociation.nm.ru/ .
2. Kpurepunm 1NpoTEKaHHWs  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUN:
MeTOANYECKast pa3paboTka TUISI npernojaBarenei XUMUU
http://som.fio.ru/item.aspid=10004859
3. AgnManuu no Xxumuu http://som.fio.ru/items.aspid=10001380
4. TlomynsipHass OuOJMOTEKa XMMHUYECKHX 3JeMeHTOB. VIcTopus OTKpbITHS,
¢dbuznyeckre CBOMCTBA 3JIeMEHTOB: http://www.n-t.org/ri/ps.
5. OoOyuyamomasi JHUMKJONeIUs: XUMHS .TeopeTuyeckre OCHOBBI OOIIEH,
HEOPTraHWYECKOM M OPraHUYecKOW XUMHUH, TECTbl, CIPABOYHBIE MaTepHUabL.
http://www.informika.ru/text/database/chemy/START.html.
6. bBecnuaTHblii Kypc XMMHMH. OJEKTPOHHbIMA Y4YyeOHUK 10 oOOwmed u
HEOPTaHWYECKON XMMHUU: TEOPETUYECKHE OCHOBBI, OOJBIIOE KOJIMYECTBO 337a4 C
pEIICHUSIMU, CIIPaBOYHBIC MAaTepuajbl, JOMAITHUE 3a/laHus, PEKOMEHIAIUA K
sk3ameHaM. http://www.anriintern.com/chemistry/intro.shtml.
7. OTkpbITass xumus. YueOHOe MmocoOue Mo XUMHH, cojaepikaiiee 0a30BbIA H
JOTIOTHUTENBHBIA MaTepuas, WUIIOCTPAIMKA, CIPaBOYHbIE TaOMUIBI, pa30op
pelieHni  TUMOBBIX  3a/Jay, 3aJaHusg Uil  CAaMOCTOSTEIbHOW  paboThI.
http://www.college.ru/chemistry/course/design/index.htm.
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8. Xumus: yactep 1 .Matepuaisl o o01Iel XMMUK: OCHOBHbBIE MTOHATHSI XUMUU,
CTpOEHHUE aTOMa, XUMUYECKasl CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc

9. Xumus: yactb 2 .Marepuaibl 10 HEOPTAaHUYECKOW XUMHUHU OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX  COCAMHEHUH, WX CBOMCTBA M  CHOCOOBI  IMOJY4YEHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.

10. UHTepecHble ONBITHI MO XUMHHM .METOIUKM TPOBENEHUS HEKOTOPHIX
3¢ (dEeKTHBIX JeMOHCTPAIMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/.
11. IIporpammHoe oOecnmeyeHHe IO XMMHHM. AHHOTHPOBAHHBIE CCHUIKM Ha
CYILIECTBYIOIIIME MpOrpaMMHbIe pecypchl mo xuMuu. http://chemicsoft.chat.ru/
13. XumuyeckMi JAEMOHCTPALMOHHBLIA JKCHEPHUMEHT: OaHK [JAHHBIX.
TeMarnueckas KOJUIEKIHS CChIJIOK HA OPUTHHATBHBIC )KYPHAIbHBIE CTAThU U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

14. Heopranunueckas xumus. BwupaeoonwsiTel B Enunoit kosuekuuu [[OP
http://school-collection.edu.ru/collection/chemistry/.

15. OcHOBBI XUMUU: IEKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru

16. DnexkTpoHHass OuONIMOTEKa Y4eOHBIX MAaTE€pUajoB MO XUMHH Ha TMoOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/

17. WebElements: OHJIAMH-CIIPaBOYHUK XUMHAYECKUX AIIEMEHTOB
.http://webelements.narod.ru

19. Knaccuduxanus xumudeckux peakiuii. http://classchem.narod.ru

20. Kypc xumuu Ha cepBepe OecIiaTHOTO JUCTAHIIMOHHOTO 00pa30oBaHus
http://www.anriintern.com/chemistry/.

21. http://www.chem.msu.su/rus/teaching/thermo/welcome.html

22. http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

23.  http://www.chem.msu.su/rus/teaching/fasa/welcome.html

24.  http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

25.  http://www.openkbsu.ru/moodle/course/view.php?id=116

26. OBC biblio-online.ru

27. CnpaBouHas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.

28. CnpaBouHas mnpaBoBasi cucrema «Koncynbrantllmoc». URL: http://www.
consultant.ru

npogeccuonanbHbvie NOUCKOBbLE CUCINEMBL:
29.TlonnoTtekcToBas 6aza manueix ScienceDirect: URL: http://www.
sciencedirect.com.

Buptyanpabsie mpuOopbl B (PU3NKO-XUMHUYECKOM JKCIEPUMEHTE MOXKHO

HaWTH Ha caitte: hitp://pdeis.at.tut.by/
baszvi oannwvix
JUis  caMOCTOSATENbHOM,  HMHAWBHIYabHOM  pabOThl  pEKOMEHAYEeTCS

WCITIOJIH30BATh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
nentpa ®I'bOY BO KBI'Y obecneunBaronuii J0CTyn K psAIy MEXKIyHAPOIHBIX
W3JIaTeILCTB U 0a3 JaHHBIX:

1. SciVerse Scopus (http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)
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3. IBC «KouncyabTaHT ctygeHTa» (http://www.studentlibrary.ru)
4, Web of Science (WOS) (http://webofknowledge.com).

7.4. MeToguueckne YKa3aHUA K J1a00PATOPHBIM 3aHATUAM

Meroanuyeckue ykazanus K JJa00OPaTOPHBIM 3aHATHAM
1. XacanoB B.B., Xunosa C.b., BungmxeBa M.K., UepkecoB 3.A. Xumus
(;mabopatopubiit npakTukyM, yacts I). Uzn. KBI'Y, Hanpuuk, 2011, 98 c.
2. Koukapos XK.A. JlabopaTopHbie paOOTHI 110 0OOIIEH 1 HEOPTAHUIECKON XUMHH. —
M3n. KbI'Y, Hanpumk, 2010 1, 124c.
3. TxamoxoB H.., KspoB A.A.Yepkecos b.X., Bunamxkesa M.K. Xumus (3aganust
u Metoguyeckue pekomennanun). M3n. KbI'Y, Hansuuk, 2009, 46 c.
4. Kspos A.A., Koukapos XK.A. JlabopaTopHbIii mpakTUKyM 10 o01ieit xumuun. 3.
KBI'Y, Hanpunk, 2008 . 70c.
5. KoukapoB X.A. JlabopaTopusbiii mpaktukyMm. Yacte 1. OOmmii Kypc Xumumu.
Hanpuuk, 2003r. 33c.
6. Koukapos XK. A. JlaGoparopubiii mpaktrkym. Yacts 2. Heopranuyeckas Xxumusi.
Hanpuuk, 2003r, 36¢.
7. KoukapoB X.A. Jlabopatopusiii mpaktukyM. OOmas xumusa. Hanpuuk, 2002r.
50c.
8. ®dusnueckas u KowiouAgHas xumus. (yd.-meton. pazpadborka) KbI'Y, Hanbuuk.
2004, 26 c. Komzoko X.A., Xakynos 3.J1., Bungmxkesa M.K., Uepkecos 3.A.
9. TxamoxoB H.U., KsapoB A.A., UepkecoB b.X., Bunguxera M.K. O6mas u
HEOpPTraHWYeCcKasi XUMUs: 3aJlaHusl U METOJIMYecKue pekoMmeHaanuu. — Hanpuuk:
Kabapauno-bankapckuii Yausepcuret, 2009. —47 c.
10. KymxoB X.b., Bunamxkera M.K., Mykoxesa P.A., bopykaeB T.A., Kapos A.A.

JLT. Xumus. YuebHoe nocodue. - Hanpuuk: Kabd-bank. ya-1, 2018. -109 c.

7.5. MeToanyecKkue yKa3aHus M0 NPOBEACHUIO Pa3JIMYHBIX Y4eOHBIX
3aHATHI, K KypCOBOMY NMPOEKTHPOBAHUIO M IPYTUM BUIAM CAMOCTOSTEILHOI
padoThI

Memoouueckue yKazanusa K camocmoamenbHoil pabome.

CamocrosiTenbHast paboTa CTy/IEHTOB, PEyCMOTPEHHAs! y4eOHBIM TIJIAHOM B
0o0BbeMe 57 4acoB OT OOIIEro KOJWYECTBa 4acoB, JOKHA COOTBETCTBOBATHL 0oJiee
ryOOKOMY  YCBOGHHIO  M3y4yaeMoro  Kypca,  (GoOpMHpOBaTh  HaBBIKU
WCCIIEIOBATEILCKOW pabOThl U OPHEHTHPOBATH CTYJACHTOB Ha YMCHHE MPUMCHSITH
TEOPETHUYECKHE 3HAHWSA HAa TPaKTUKE. 3alaHusl JUISl CaMOCTOSITCIBHOW pPaOOTHI
COCTABJISIFOTCS 10 pa3jiesiaM B TeEMaM, 110 KOTOPBIM HE MTPETYCMOTPEHBI Ay IUTOPHBIC
3aHATUA, JTUOO TpeOyeTcs MOMOTHUTENBHO MpopadoTaTh M MPOAHAIU3UPOBATH
paccMaTpuBaeMBbIi MperogaBaTeIeM MaTeprall B 00beMe 3aIUTAaHMPOBAHHBIX YacoB.

OpraHm3anusi CaMOCTOSATEIBLHON PpadOTHl CTYJASHTOB OCYIIECTBIISICTCS I10
TPEM HalpPaBJICHHSIM:

* OTIPE/ICIICHNE 11eTTH, MPOTPAMMBI, TUTAHA 3a/IaHUsI WA PabOTHI;


http://www.studentlibrary.ru/
http://webofknowledge.com/

* CO CTOPOHBI TPEMOJaBaTeNsl CTYICHTY OKa3bIBACTCS MOMOIh B TEXHUKE
W3yYCHUs MaTepuaina, I0A00pe JIMTEpaTyphbl JUIsi O3HAKOMJICHUS W HalMCaHUS
KypcoBo# paboThl, pedepara;

KOHTPOJIb YCBOCHHUS 3HAHUN, MPUOOPETCHHsI HABBHIKOB 1O AWCIMILINHE,
OIICHKA BBITIOJTHEHHOW KOHTPOJIBHON M KypCOBOW PaOOTHI.

@dopMBI CaMOCTOSITENTLHOW PabOTHl CTYACHTOB - 3TO NMUCHMEHHBIE PabOTHI,
W3yYCHHUE JTUTEPATYPhl U MPAKTUUYECKas ACSITEIbHOCTb.

CaMocCTOsITEIPHOE M3YYCHHE JIMTEPATyphl MOXHO TOJAPA3IeIUTh Ha
OTJICTILHBIC BUIBI CAMOCTOATEILHON pabOTHI:

¢ u3ydeHre 6a30BOU IUTEPATyphl - Y4eOHUKOB U MOHOTpaduii;
W3Y4YCHUE JOMOTHUTEILHON JTUTEPATYPHI;

MIEPUOIMYECKUX U3JaHHM,
CHEIUATN3UPOBAHHBIX KHUT, TIPAKTHKYMOB,;
KOHCTICKTUPOBAaHNE U3yUYEHHBIX NCTOYHUKOB.

Camocmosimenvhas paboma SBASETCA OJHUM U3 BUJOB  Y4eOHOM
NESATEILHOCTH  00YyYaloluXxcsi, CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIBLHOCTH,
OTBETCTBEHHOCTH M OPraHMW30BAaHHOCTHU, TBOPUYECKOTO TMOAXOJa K PEIICHUIO
npoOsiemM y4eOHOro u mpodecCHOHaIBLHOTO YPOBHS.

CamocrosiTenbHast paboTa MPOBOAUTCS C LEIBIO:

O O O O

o CUCTEMATU3aLMU U 3aKPEIICHUs [OJYYEHHBIX TEOPETUUECKUX 3HAHUMN
U IPAKTUYECKUX YMEHHI 00y4aroIuXxcs;

o yrayOJeHus U pacllupeHus TEOPETUYECKUX 3HAHMI;

o (bopMHpOBaHUS YMEHUIN UCIIOJIB30BATh CIEIUATIBHYIO JIUTEPATYPY;

o pa3BUTHsSL  IIO3HABATEJIbHBIX  CIOCOOHOCTEM M aKTUBHOCTHU
O0Oy4aroIIMXCcs: TBOPUECKON MHUIIUATUBBI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

o (GOpMHpPOBaHUS CAMOCTOSITEIBHOCTH MBIIUICHHS, CIIOCOOHOCTENH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaInu3aluu;

o Pa3BUTHUA UCCIIEN0BATEILCKUX YMEHHM.

AyauTopHasi caMOCTOsITeIbHAs padoTa Mo yueOHOM AUCIIUIUIMHE Ha yIeOHBIX
3aHATUSAX TIOJ HEMOCPEACTBEHHBIM PYKOBOJICTBOM IMpENoOAaBaTeNsi U IO €ro
3aJaHul0. BHeayuTopHas camocTosTenbHas paboTa BBINONHAETCA MO 3aJaHUI0
npernojaaBaress 6e3 ero HermoCPeACTBEHHOIO yUacTHsl.

Bunbl 3amaHuii s BHEAYIUTOPHOW CaMOCTOSATENBHOM paboOThI, WX
COJIEp)KaHUE W XapakTep MOTYT MMETh BapHAaTHBHBIA M JAU(QepeHIInpOBAHHBIN
XapakTep, YYHMTHIBATh CHENU(PHUKY H3ydaeMOod  ydeOHOW  AMCIMILINHBEI,
WHIUBUyaJIbHBIE 0OCOOEHHOCTH 00YyYaroIerocs.

KoHTposib camocTosTebHOM pabOThI M OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCs
KaK €IMHCTBO JIBYX (hopM:

- CAMOKOHTPOJIb U CAMOOIIEHKa 00y4aroerocs;

- KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENO/1aBaTesl.

Opranuzyst caMOCTOSITENIbHYI0 paboTy, HEOOXOAWMO MOCTOSHHO 00yd4aTh
CTYJIEHTOB METO/IaM Takoil paboThl. [lakeT 3amanuil A7 caMOCTOSTENHHON pabOThHI
ClleqyeT BblJaBaTh B Hayalle CEMECTpa, OMNPEICIUB TpEAeNibHbIE CPOKU HUX
BBHITIOJIHEHUS U CJTAYH.



Opranuzaiusi ¥ OCyLIECTBICHUE KOHTPOJIS 3HAHUU CTYACHTOB MO pa3ieily
«CamocTosTenbHas pabdoTa» MNPOBOAUTCS BO BHEYPOUHOH (opMe IO CHCTEME
orpoca, 0eces], OpraHu3ali U MPOBEICHUH KOHTPOJIbHBIX PA0OT U KOJIJIOKBUYMOB,
a TaKXe JOMOJIHUTEIbHOMY H3YUYEHUIO COACPKAHUS MEPUOAUYECKUX M3IaHHUU IO
npoOemMaM U3ydeHHs JaHHOU JUCIUTUIHHBI.

8. MartepuajibHO-TEXHUYECKOE O0ecneYeHue Q1 CIUIIUHbI.
8.1. Ilpm mpoBeneHMM JNEKIMOHHBIX 3aHATHM HCIOJIB3YETCA ayIUTOPUS,

OCHAILIEHHAas MyJbTUMEAUNHON amnmapaTypoil (IIPOEKTOp, 3KpaH, KOJOHKH,
KOMIBIOTEP/HOYTOYK), [UIsI  OTOOpa)KEHUS MPE3CHTAIMOHHOTO  MaTepHaa,
KOMITBIOTEP C YCTAHOBJICHHBIM HAa HEM Opay3epoM U MPOrpaMMHBIM 00€CIIE€YEHUEM
JUIs IeMOHCTpanuu npesentanuit (Power Point u ap.).

* JIeKIIMOHHBIE ayAUTOPUH (JTOCKA, MEIT)

8.2. JlabopaTopHble 3aHATHS MPOBOJATCS B JIBYX Y4YEOHBIX J1abOpaTOpHsIX
xadeapsl HeOpraHMdeckod | (usudeckol xumuu (o0mas mwiomans — 80 M2),
OCHAIIIEHHBIX BCEM HEOOXOJMMBIM y4e€OHBIM JIaDOpaTOPHBIM OOOpPYAOBAaHUEM H
peakTUBaMH, B TOM YHCIIE:

- KOMIUIEKT Y4eOHOro j1abopaTOpHOTO OOOpYIOBAaHMS, BKIIOYAIOIIMN B CeOs
HE0OX0IMMOe NPUOOPHOE M XMMHYECKOE OOecredyeHne yd4eOHOro mpolecca Io
XUMUH,

- mabopaTopHast MeOelb: CTOJIBI XUMHYECKHE, MKa(pbl BBITSDKHBIE, TYMOBI, MOWKH H
Ap.;

- y4eOHO-7Ta00paTOPHBIA KOMIUIEKC «XUMHs», BKIIOYAIOMIUA MOIYJIH
«TepmocTtary, « IMEKTPOXUMHUSI;

- mpouee JabopatopHoe 00OpYyIOBaHUE M MPUOOPHI, HEOOXOAUMBIC IS
MPOBENCHUsT y4yeOHOro 3KcriepuMenTa: pH-meTpsl, 1neHTpudyru, TUTPOBATHHBIC
YCTAHOBKH, CTeKJIsiHHas W (apdopoBas XuMHUYEcKas IIOCy/Ia, XHUMHUYECKHC
PEaKTUBHI U JIP.;

- yaeOHO-HarsaHbIe mocooust: Ilepuoanueckas tadnuna /.M. Menaeneena,
pSA HANPSKEHU METaJIoB, Ta0IuIa paCTBOPUMOCTH COJIEH.

JI1st caMOoCTOSITENNBbHOM PadOThl CTYICHTOB MO AUCIUILINHE «XUMUSD MOTYT

OBITh HCIOJIb30BaHBI KOMIIBIOTCPHBIC KJIACCHI, OCHaH_IéHHBIC KOMHBIOTGpHOfI
TEXHUKOM C BO3MOXKHOCTBIO INOAKIIFOUCHHS K CCTHU «I/IHTepHeT)) H OO0CTYIIOM B

ANEKTPOHHYI0 HHGOPMAIIMOHHO- oOpa3zoBarenbhHyto cpeny KbI'Y u anekrpoHHO—
6ubmmoreunsie cucreMbl « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH»



JIJIs CTYJIEHTOB C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI CO37aHBI
CIICIUAIBHBIC YCIOBHS IS TOJIy4eHHUs 0Opa3oBaHHs. B Iensx JOCTYNMHOCTH
NOJYYCHHUs  BBICHICTO 00pa30BaHUs 1O 00pa3oBaTeIbHBIM  IIpOrpaMmamM
WHBAIMJAAMA H JIMIAMH C OTPAHUYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS
YHHUBEPCUTETOM oOecrieunBaercs: 1. AJbTEpHATHBHOW Bepcueil O(UIIMAIBHOTO
caiita B cetn «UWHTepHeT» s ciaboBusmux; 2. [IpUCYTCTBHE acCHUCTCHTA,
OKa3bIBAIOIICTO 00YYArOIIEMYCss HEOOXOJMMYIO ITOMOIIb; 3./1J1s1 MHBAIMUIOB | JIUI]
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbSI IO CIyXy — TyOJHUpOBaHUE BCITYX
CIpaBOYHOH WH(GOpPMAMA O PACIHCAHWW YYCOHBIX 3aHATHH, oOOecIeUeHre
HaJISKAIAMU 3BYKOBBIMH CPEJICTBaMHU BOCIpon3BeacHus uHpopmanuu; 4. Jlns
WHBAJIMJIOB W JIMI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBbBS, HMEIOIIHX
HApyIICHUS  OINOPHO-JIBUTATCIGHOTO  ammapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYECKHAE YCIOBUS OOCCIEUYHMBAIOIINE BO3MOXHOCTh OCCIPENATCTBEHHOTO
JI0CTyIa O0YyYaroIIUXCs B y4eOHbIC TIOMEIICHUS, OOBEKTY MHUTAHUS, TyaJCTHbBIC U
JIpyTHe TIOMCUIECHUS VHHBEPCHUTETa, a Takke MpeOblBaHUS B yKa3aHHBIX
MIOMEIIEHUSIX (HAJTMYUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U JIPYTHX
MPUCTIOCOOJICHU ).
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