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1. HEJIb 1 3AJAYY OCBOEHUA INCHUIIINHBI

OCHOBHOW HeJBbK TUCIHUIUIMHBI SBIsETCS (OPMUPOBAHUE Y CTYIEHTOB
3HAHUI U YMEHUI 110 XUMHUH U Pa3BUTHE XUMUYECKOTO MBIIIIJICHUS, HEOOXOIUMOTO
Opyd pelIeHnd (PU3NKO-XMMUYECKHX MpoOsieM obecriedeHus Oe30MacHOCTH
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€MJIH, EAUHCTBE JTUTOCGHEPHI, THAPOCPEPHI U
aTMoc(hepsl U poJId XMMHUYECKOTO MHOT000pa3us BEIIECTB Ha 3eMIIe.

3agayamMu u3ydeHUs1 JUCHUILVINHBI ABJISIOTCH:

- U3y4YCHHE OCHOBHBIX XUMUYECKHX SBICHUI;

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

- OBJIQJICHHME METOJaMH U MpHEMaMH pEUICHHs] KOHKPETHBIX 3a1ad U3
pa3IMyYHbIX 00JacTe XUMUH;

- (popmHupoBaHUE HABBIKOB IIPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

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

- (hopMupoBaHUe TBOPUYECKOTO MOX0/1a K IPOdeccuu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JuctumniarHa « XUMUsD») OTHOCHTCS K €CTECTBEHHBIM JUCIUIUIMHAM 0a30BOM
yacThu ydeOHOro IuwiaHa 1o HampaBiaeHuto mnoarotoBku 06.03.01 buosorus
[Tpodunum: buonorust kiaeTku, OMOIKOJIOTHSI, TEHETHKA U SIBISICTCS 00s3aTeIbHON
JUISL U3YUYEHHUsSI CTyJICHTaMu | Kypca OYHOM 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 «XuMus» CrocoOCTBYET PACHIMPEHUIO 3HAHUI O CTPOCHUU H
CBOMCTBaX XMMHUUYECKUX COCTMHCHHM, OMOTCHHOM POJIM AJIEMEHTOB, a TaKKe IS
YCBOGHMSI B JAJIbHEHIIEM TEOPETUUECKUX OCHOB JPYTrUX XUMHUYECKHX U
OMOJIOTMYECKUX  JTUCHMIUIMH: «bBUOXUMHUSIT M MOJICKYJISIpHAsE  OUOJIOTHSY,
«Duzuonorust pacrenuity, «lluronorus», «l'enetuka», «MukpoOHoJOrus U
BUPYCOJIOTHUSD, «DU3HOTOTHS )KUBOTHBIX U UMMYHOJIOTHS» U T. II.

3. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
COAEPXKAHUA ITNCIIUITJINHBI

N3yuenune JCIUTIIAHBI MO3BOJIUT OBJIAJICTh CleayIoIeit
o0menpodeccuonanbuoii komnerenmnuei (OIIK):

OIIK-6.1-[IeMoHCTpUpYET 3HAHUS OCHOBHBIX KOHLEMNIMHA U METOAO0B
COBPEMCHHBIX HAMNPBICHUA MAaTeMAaTUKH, (U3NKH, XUMHUH W HAyK O 3emie,



aKTyaJIbHBIX MPOOJIEM OUOTOTHIECKUX HAYK M MECIIEKTHUBBI MEXIUCITUTUTMHAPHBIX
HUCCIIeI0BaHUHN
OIIK-6.2-CrnicobeH 1crnoiib30BaTh HABBIKU JIA0OPATOPHOU pabOThl U METO/IbI
XUMUHM, (U3UKH, MATEMaTHYECKOTO MOJCIHUPOBAaHUS W  MaTEMaTUYECKOH
CTaTUCTUKHU B MPOPECCUOHAIBHOM JESITEIIbHOCTH
4. COAEP’KAHUE U CTPYKTYPA JUCHUIIVIMHBI (MO Y JIA)

Tabauya 1. Codepicarnue Oucyuniunsl

dopma
Conepixkanue pasgesa TeKYLIero
KOHTPOJISI

pas3 HaumenoBaHue
HEJ pas3aeiaa

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 peakuuv M MeTO/bI
. ee peryJupoBaHus. Karanus.
(puznyeckoit .
Onpenenenue CKOpPOCTH XUMHYECKOU
XHMMH. .
1. peakuuu. 3aKoH NEUCTBUSL Macc. BiusiHue T, K
Xumuueckas .
TEMIEPAaTypbl HAa CKOPOCTb XUMHYECKOU
TEPMOJANHAMMK
peakiuu. [IpaBuno Baut-I'odda. Karanuz u
a M KNHETHKA
KaTaJau3aTOPhI.
Tema 1.3. Xumunueckoe u ¢PasoBoe
paBHOBecue. XUMHYECKOE PABHOBECHE.
@akTophl, BIMAKOIIME Ha  CMELICHUE
XMMHUYECKOro paBHoBecus. I[lpunnum Jle
[ITatense. Da3oBOE paBHOBECHE.

OCHOBBI

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  3JEKTPOJIUTOB.
Kucnorel, ocHoBanms, comu. Teopus
ANEKTPOIUTUYECKON JUCCOLIMALNH.
CreneHb M KOHCTAaHTA JIUCCOLMALIUU.
CuiibHBIE U CJTa0bIE IEKTPOJIUTHI.

Tema 2.3. BoagopoaHsblii moka3areJb.
I'mapoim3 coaent. MoHHOE mnpousBeneHue
BOAbl. Bogopoaueiil nokasarens. I uaponus
coneil. OCHOBHBIE THUIIBI  THUIPOJIH3A.

YpaBHeHUs TAAPOIU3A. Peaknun
OCQXKJICHUSI U PAaCTBOPEHUSI.

Tema 2.4. OxucauTeabHO-
BOCCTAHOBHUTEJIbHbIE peakuun. OCHOBHbBIC
TIOHATHS. CreneHb OKHCJICHHUS.
OnexkTpoHHbld  Oamanc. Buumer  OBP.
OxucnuTenun u BOCCTAHOBUTEIIH.

OIeKTpOJIM3  PACTBOPOB U PaCILIaBOB.
Koppo3us meTtamios.

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
" | cHCTeMBI [IpaBuno  KnedkoBckoro. DJIEKTpOHHBIE ’
bopMyIbL.
Tema 3.2. Xumuueckas CBsI3b U CTPOCHHE
MoJieKyJ. lIpupoga XxuMu4ecKol CBS3H.
Meton BaJICHTHBIX CBSI3EN. Meton
MOJIEKYJISIpHBIX opOutaneir. KopaneHTHas
CBsi3b U ee¢ Buabl. VoHHas  CBS3b.
BopopoaHas cBs3b.
OcHoBBI Tema 4.1. Xumus s-, p-, d- u f-3;1eMeHTOB.
4. | Heopranmuecko | OCOOCHHOCTH  CTPOCHHUS, CBOWCTB W T, K
W XUMHUH MOJIYYEHHUS S-, P-, d- 1 f-371eMeHTOB.
Tema 5.1. OcHOBHBbIE MOHATHS
OcHOBBI KOJIJIOMHOM XUMMH. JlucriepcHblie
5. | konstonaHOM cuctembl. Teopusi MuUlEII000pa30BaHUS. T,K
XHUMHH OcCHOBHBIE TIOHSTUSI KOJUIOMJIHOM XUMHUHU.

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
AHHOHOB. PU3UKO-XUMUYECKUE METOIBI.
6. | 1.0cHOBBI T,K
. | Tema 6.2. Ilpeamer u  MeTOABI
aHAJIMTHYECKOH
KOJIN4€eCTBEHHOI0 aHaIM3a.
XUMHHU
Knaccudukanus MeTo/10B KOJIMYECTBEHHOTO
aHanu3a.  XapakKTEepUCTUKA  OCHOBHBIX
METOOB aHanu3a. PUUKO-XUMHUUYECKUE
METO/JIBL.
Tema 7.1. OcHoBHbBIE MOHATHUS
oprannvyeckoit xummuu. (OcodeHHOCTH
xumud  BMC. OcHOBHBICE  TOHSTHS
OPTraHUYECKOMN XAMUH. Peakiun
OcHOBBI MOJIMMEPU3AIMA W MOJIMKOHJICHCALIUH.
7. | opranuyeckoi | BeICOKOMONEKYISIpHBIE COCIMHEHMUS. T, K
XUMHHU HomeHnknatypa opraHudecKkux COeIMHEHUM.

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

Bun pabotsr 00O 0300
O01mas Tpy10eMKOCTh (B 4acax) 108 108
KonTakTHas pabora (B yacax): 48 48
Jlexyuonnwvie 3auamust (/1) 16
lIpaxmuuecxue 3anamus (113)
Jlabopamopnwvie pabomuwi (JIP) 32 17
CamocrosiTesibHasi padora (B yacax): 51 87

CamocTosTeIbHOE HN3YUYCHHUC Pa3aciIOB

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




1a60paTOPHBIM 3aHATHUSM,
KOJUIOKBHYMaM, pyOexxHOMY
KOHTPOJIIO U T.1.),
[ToaroroBka u IPOXOKIAECHUE 9 9
IPOMEKYTOYHOMN aTTECTALNU
Bua npomMe:KyTOYHOH aTTeCTANNH 3a4ver
4.1. Jleknun
Tabauya 3. Jlexyuonunvle 3auamus
Ne i/t Tema
l. IIpenmer un 3amaum xumuu. OCHOBHBIE TOHSTUS W 3aKOHBl XUMUHU.
OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COCTUHEHUM.
2. DHepreTuka XMMUYECKUX MPOLECCOB.
3. CKOpOCTh peakiui U METOJIbI ee peryiaupoBanus. Karamus.
4. Xumuueckoe 1 (ha3oBoe paBHOBECHE.
3. PacTBOpBLI.
6. Peakiiuu monHoro oomeHa.
7. Bopopoausii nokasarens. ['uaponus cosen.
8. OKHUCINTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
9. [Teprnoanyeckast cHCTEMA 3JIEMEHTOB U CTPOEHHE ATOMOB.
10. XHUMHYECKAsI CBSI3b M CTPOEHUE MOJIEKYI.
11. OCHOBBI HEOPTAHUYECKOW XUMHH
12. OCHOBBI KOJUIOMTHOW XUMHUU
13. OCHOBBI aHAIUTHYECKON XUMUU
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 | BeeneHue 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 5
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 5 DIeKTpoJuThYECcKas qucconuanus. ['uaponus 5
(mpoTtonu3) coeit
OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
7 2 DIIEKTPOXUMHYECKHUE CBOMCTBA METAILIOB, 4
AIEKTPOIN3 PACTBOPOB COJIEH.
8 4 CBoiicTBa MIETOYHBIX U HIETOUYHO3EMETBHBIX 5
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
5 pacTBOPOB. 2
BydepHbIie pacTBOpHI U KX CBOICTBA
12 6 2
KauecTBeHHBIE peakyu 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 Ta0JuIIe.

Makc. 6amn
Ne KoHTposbHBIE MEPOTIPUATHS

(pacmpen.)

1 cemecTp

1 |Ilocewmenue 3aHsATHI 10 (3+3+4)
2 | KomnokBuym 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 3JCKTPOHOB B aTOMaxX CIEIYIOIIMX
anemeHToB: yriepoa C, cepa S, mens Cu, O6apuit Ba, cepedpo Ag?

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

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

4. YeMmy paBHO YHMCJIO HEMTPOHOB B aTOMAax CJEMYIOIIUX U30TOMOB: °N,
11981’1, 235U?

5. HanwummTe cuMBOJIBI M30TOMOB 0JIOBA, aTOMBI KOTOPBIX COJepKat 66,
68, 69, 71, 72 HerTpoHa.

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

7.  DneMeHT Menb CyHIeCTBYET B BHAE ABYX m3oromos: Cu m Cu.
Conepxxanue B mpupoje mnepBoro uzoromna paBHo 73 %, Broporo — 27 %.
Bblunciute 0OTHOCUTENIbHYIO aTOMHYIO MAcCy MEJIH.

8.  Uemy paBeH NOPSAIKOBBIA HOMEP AJIE€MEHTa, MAaCCOBOE YHCIIO OJTHOTO U3
M30TOIOB KOTOPOTO paBHO 31, a ynciio HEUTPOHOB paBHO 167

9.  Sapo atoma HEKOTOPOTO AJIEMEHTa COJASPXKUT 31 HEUTPOH; YUCIIO

JIEKTPOHOB B aTroMe paBHO 26. HazoBUTE 35IEMEHT, U30TOIIOM KOTOPOTO SIBIISIETCS
ITaHHBIA aToM. Hammmure cHMBOJI 3TOro U30TOMA.

10. CxonbKO BIEKTPOHOB M MPOTOHOB BXOJWUT B COCTAB aTOMA JJIEMEHTA,
KOTOPBIM HAXOAUTCS: a) B 5-M nepuojie u B nobouyHoit nmoarpynme VI rpynimsl; 0) B
4-m nepuoae u B rimaBHou noarpynmne I rpymmsr?

11. Yewm omnpenensroTcss XUMHYECKUE CBOWCTBA JIIEMEHTOB?

12. TloguwHsieTCs JM [BUKEHUE DJJIEKTPOHA 3aKOHAM KIJIACCUYECKOU
MexaHuku? Kak HaspiBaeTcs paszaen (U3MKU, KOTOPBIM HU3y4aeT JBUYKEHUE
MHUKPOYACTHIL?

13.  UYrto Ha3bIBaeTCs aTOMHOM OpOUTAIBIO?

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

15.  UYto Ha3bIBaeTCs SIEKTPOHHOU 000JIOUKOM (IEKTPOHHBIM CJIOEM)?

16. UYto xapakrtepu3yeT nodOoyHoe (OpOUTATBLHOE) KBAHTOBOE YHUCIO?
Kakue 3HaueHus OHO MPUHUMAET ISl KaXKI0T0 SHEPTETUYECKOrO YPOBHSI?

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

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

19. Uemy paBHO YKCIIO TOAYPOBHEW HA JAHHOM 3HEPreTUUYECKOM YpOBHE?

20. Yro xapakTtepu3yeT MarHuTHOE KBaHTOBOe uucio? Kakue 3HaueHus
OHO NMPUHUMAET JJI1 Ka)KJOr0 SHEPreTUYECKOro MoaypoBHs? UeMy paBHO 4YHCIIO
opOuTaNeil Ha YHEPTETUYECKOM MTOTYPOBHE?



21. Yem omiMyaroTcs ApYr OT Apyra opOMTaNM, HAXOISAIIUECS Ha OJHOM
MOypOBHE?

22. Yro xapaKTepu3yeT CIMHOBOE KBAHTOBOE YMCIIO?

23. Kakue 3Ha4ueHus OHO MPUHUMAECT?

24. Kaxk opmymupyercs npunnumn [laynu?

25. Kakwue 37eKTpOHbI Ha3bIBAIOTCS: a) CIApEHHBIMU; 0) HECTTapEHHBIMU ?

26. Kakoil TpUHIMO OMNpeAeNseT TMOPSIOK 3aloJHEHUS aTOMHBIX
opburaneii anexkrponamu? Kak on popmynupyercs?

27.  Yto0 Takoe OCHOBHOE COCTOSTHUE aToMa?

28. B KakoM TOpsAKE DIEKTPOHBI  3aIlOJHSAIOT  DHEPrETHYECKHUE
OYPOBHH?

29. Yem ompexpenserca DSHEPrusi IMOAYPOBHS COMVIACHO  IPABUITY
KieukoBckoro?

30. Kak popmynupyercs npasuio ['yaaa?

31. UYto mokassIBalOT JIEKTPOHHBIE (POPMYIIBI AaTOMOB?

32.  Urto moka3mIBaloT EKTPOHHO-Tpaduyeckue popmyibl aTOMOB?

33. B aroMax Kakux 3JIEMEHTOB MPOUCXOJUT «IIPOCKOK AIEKTPOHA» C 4s-
Ha 3d- nonypoBeHb? Uem oH 00ycioBieH?

34. Kako# Tun rubpuauzainuu xapaktepeH aisi: a) kpemaus B SiCly; 0)
MarHusi B MgBr;; B) amomunus B A1Br;? Hapucyiite cxembl mnepekpbIBaHUs
AIIEKTPOHHBIX 00JIAKOB B IaHHBIX MoOJIeKyJ1ax. KakoBa reomerpudeckast popMa 3THX
MOJIEKYJ1? SIBISIIOTCA JIM OHU MOJISIPHBIMU WJIM HETIOJSIPHBIMU?

35. Kakue u3 cienyromux MOJEKYJ SBISIIOTCS NMOJSIPHBIMM M KakKHe —
HenoysipasiMu: OF,, MgBr,, PCls, BCl13, HoS, AIBr3? Ilouemy?

36. Monekyna okcupa yraepona (IV) CO, umeer nuHeliHyo (opmy.
CKoJIBKO G- U T-CBsI3€d B 3TOM Monekyie? Kakue 3iaeKkTpoHHbIe 001aKa aToMa yr-
Jepo/ia y4acTBYIOT B 0Opa3oBaHUU ATUX cBs3ei? SBisercs nmu mosiekyna CO, mo-
JISIPHOM WU HEMOJISIPHON?

37. Kakue wu3 clHeAylIUX peakuuil SBISIIOTCS  OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIMU:

a) KOH + CuCl1,; — KCI1 + Cu(OH),; 6) KBr + Cl, — KCI1 + Bry;

B) Fe(OH)3 — Fe,0; + HyO; F) Pb(NO3)2 — PHO + NO, + O,?
3ananue 2:
1. 3aKOHUMTE YpaBHEHUS CIEAYIOIIUX MPOLECCOB:
a) Al° - 3e = B) N3 - 5¢ = 1) Bry + 2e =
6) S"%+8e = r) Fe® + e = e) Mn*? - 5¢'=
Kakue u3 HUX SBISIOTCS MPOIECCAMU BOCCTAHOBIICHMUS ?
2. Kakue u3 cineayrommx BemecTB MOTYT ObITh: @) TOJIBKO OKHCIUTENISIMU; O)

TOJIBKO BOCCTaHOBUTCIISIMU, B) N OKHCIUTCIAMH, W BOCCTAHOBHTCIISIMU: Cr03,
Mg3P2, NazCrO4, SOz, KI, KNOz, L1C104, KH, Fe, HzOz, (NH4)QS?

3. Vkaxure THI Ka)KI[Oﬁ N3 CICAYIOMIUX OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
pEaAKINK:

a) P+ KOH + HQO — PH3 + KHQPOQ;

6) H,S0; + H,S — S + H,0; B) KCIO; — KC1 + KCIOy;

F) NH4NO; — N»0 + H,»0; I[) Cu + HNO; — CU,CNO3)2 + NO + H,0;



e) AgNO; — Ag + NO, + 0y; x) Fe + Cl, — FeCls.

4. MCTOHOM SJICKTPOHHOI'O OasaHca COCTaBbTE YpaBHCHHA OKHCIMTCIBbHO-
BOCCTAHOBUTCIIbBHBIX peaKHI/If/'I, KOTOPBIC IIPOTCKAIOT I1I0 CXEMaM:

a) st + KQCI‘207 + HQSO4 — S+ CI‘z(SO4)3 + K2S04 + Hzo

6) C+HNO3—>C02+NO+H20

B) Mn0, + NaBi0; + HNO; — HMn04 + BiONO; + NaNO; + H,0

r) Nal + NaIO3 + HQSO4 — Iz + Na2804 + H20

) Mg + HNO; — Mgm03)2 + N,0 + H,0

e) Pb0,+ MnS04+ HNO3; — PbS04 + Pb(NO3), + HMnO4 + H,0

) KMn04 + NH; — KNO3; + Mn0, + KOH + H,0

3) K2Cr207 + HC104 + HI — CI’(C104)3 + KC104 + Iz + H20

n) H,C,04 + KMn0Os — CO, + K,C03; + MnO0, + H,0

K) C¢H 206 + KMnO4 + H,S04 — CO, + MnS04 + K,S04 + H,0

I[Hﬂ K&)KI[OP'I PCaKIMN YKAXKUTC BCIICCTBO-OKHCIIUTCIIb U BCHICCTBO-BOCCTAHOBU-
TCJIb, ITPOLCCC OKHUCIICHUA U IIPOLHCCC BOCCTAHOBIICHUA.

3a1aHuA K KOJUIOKBUYMY

Bapuanr 1
1. CpopmynnpoBaTh OCHOBHBIE Fa30BbIE€ 3aKOHBI.
2 Macca 107 M* azora (n.y.) pasna 1,25 1 -10~kr. Beumrciure mIoTHOCTb a30Ta MO
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 -opOuTaneit 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. Brruucnure MossipHyro mMaccy 3kBuBasieHTa KHSO4 B ciepyrommx peakuusx:
KHSO4+ BaCl, — BaSO 4 + KC1 + HCI
KHSO., + KOH = K,S04 + H,0.
. Berancnure snepruto (3B) Bo30yxkaeHUs d7eKTpoHa B aToMe Na, ecJiv napbl ero
nornomaroT GOTOH ¢ AIMHOM BOIHEI 4340-10710 .
5.OHepreTuyeckoe COCTOSHME BHEIIHEro JJIEKTPOHA aToMa  OMUCHIBAETCS
CJIEAYIOINMHU 3HAYEHUAMHU KBAHTOBBIX uncel: 1 — 3; [ = 0; m; = 0. ATOMBI Kakux
AJIEMEHTOB MMEIOT Takou 3nekTpoH? CocTaBbTe 3JIEKTPOHHBIE (HOPMYJIBI aTOMOB
ITUX 3JIEMEHTOB.

Bapuant 3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBS3U.
2. OmnpezienTe MOJISIPHYIO MacCy JIBYXBaJIEHTHOrO MeTaiuia, ecid  14,2:107 xr
OKCHJ1a 9TOro Merauia oopasyror 30,2:107 kr cynbara merasia.
3.Brruuciure nnuny cBsazu C-Cl B CCL4 1o crnenyromuM JaHHBIM: JIUTMHBI CBSI3EH



C-C u C1-C1 paBnbl coorBercTBeHHO 1,54-107% 11 1,99-10710Mm.
4. Jlns atoma ¢ >JI€KTPOHHOM cTpykTypoii 1S22S?2P? snmimure B Tabuily 3HaY€HHS
YeThIpeX KBAHTOBBIX YHCEN: I, |, m, mg onpeaenure Kaxkabld U3 3JIEKTPOHOB B
napajuieIbHOM COCTOSTHUU
Howmep aniextpona ... 1234567
n...
1.
mg ...
m ...
5. Beruncnure CpeHIow MIOTHOCTh MO BOJOPOAY W IO BO31YXY Ta30BOM CMECH,
o0BeMHBbIe 10u ra3oB B kotopoit 11t CHs u CoH, paBabr 52 1 48%
Bapuant 4
I. O6miee monsitue o pactBopax. PactBopumocTts. [IpaBuio CemeHueHKO.
2.11pu cunreze ammuaka N, + 3H, <-> 2NH3 paBHOBecH€e yCTaHOBUIJIOCH IIPH
CJIETYIONTUX KOHIICHTPALUSIX BEIECTB (MOJIb/J):
Cn2 =2,5; Ciz= 1,6; Cnmz = 3,4. Beruuciaure KOHCTaHTY paBHOBECHSI ATOM
peaKuuu U UCXOAHbIE KOHUEHTpaunu N, u Hj.
3.B cocTosiHUM paBHOBECHUS CUCTEMBI
CO, + H, <> CO + H,O
peaKIMOHHAs CMECh UMeJIa 00bEMHBIN COCTAaB:
22% COy, 41 % H,. 1 7% CO u 20% H,O.
BeruncinTe Kp u Kc it sroit peakuuu ipu 1900K.
4. B kakoi Macce BOJbI CleyeT pacTBOpUTH 30r OpoMuaa Kaaus Jyisl OJTydEHUS
pacTtBopa, B KOTopor MmaccoBas noyisi KBr paBHa 6%7?
Bapuanr S
1. Paz0aByieHHBIE pacTBOPHI HEANEKTPOIUTOB. JlaBiaenue napa. (1mu 3akoH Payis).
2. Boruucnaute MossipHyto koHueHtpauuio K>SOy, B 0,021 KOTOPOTO COAEPKUTCS
2,74 pacTBOPEHHOIO BEIIECTBA.
3. Hanummmre BbIpa)keHUs KOHCTAHT PAaBHOBECHUS CJICTYIONTUX 0OPATUMBIX pEaKITHil:
1 ) Fe;O4 + 4H, <> 3FG(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2C1,
3)C + CO,<->2CO
4.ITpu HEKOTOPOI TeMIIepaType KOHCTAHTa PABHOBECHS PEAKIIUU
H,+ Br,<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEAKIIMOHHON CMECH,
€CJIu JJIsl peakiuu Obun B3sIThl 1Mois Hy 11 2 Mons Brs.

KomunbrorepHoe TectupoBanue
B TeueHme cemecTtpa CTYIACHT MPOXOAHUT MPOMEKYTOYHOE TECTHPOBAHUE TIO
Tpem ToukaMm. Kaxkaast peTHHTOBas TOUYKa OIIEHUBAETCS MaKCUMAJIbHO B 6 OaioB
(100% BoimonHeHust 30 KOHTPOJIBHBIX 3aJaHUN).
Crynent, HaOpaBumii 92-100% nonyyaet 6 6amnos; 67-91% - 5 6amnos; 51-
66%- 4 6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 6am.

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



I: T3 Nel

S: Xumus uzyyaer:

- XUMHUYECKHE CBOMCTBA

- XUMUYECKHE PEaKINU

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

I: T3 No2

S: XuMHUYeCKHid 371EMEHT XapaKTePU3YETCH:
-: YHCIIOM HEVUPOHOB

-1 YHCJIOM HYKJIOHOB

+: 3apsiIoM sAapa

- Maccou aroMa

I: T3 Ne3

S: 3akoH 0 paBEHCTBE YKMCIIa MOJIEKYJI B PaBHBIX 00beMaxX pa3IuYHbIX T'a30B MpU
OJIMHAKOBBIX YCIIOBUSIX OTKPBLI:

-: I'enn-JIroccak

-: T'ecc

+: ABorazpo

-: lanbTOH

I: T3 No4

S: OTHOCHTENBHAS MOJIEKYJISIPHAs Macca

- UMEET Pa3MEPHOCTh «a.€.M.»

+: 6e3pa3MepHOCTh

- UMEET Pa3MEPHOCTh «I»

I: T3 Ne5

S: CBoiicTBa BEIIECTBA ONMPEICIISIOTCS:

+: COCTaBOM M CTPOCHUEM MOJIEKYII

: TOJIKO KOJINYECTBEHHBIM COCTaBOM

: TOJIbKO CTPOEHUEM

: TOJIbKO KQYECTBEHHBIM COCTABOM

I: T3 Ne6

S: HaiitTu MoJieKyJIsIpHYIO Maccy ras3a, | 1utp Kotoporo umeer maccy 1,25t
-1 56

+: 28

-: 44

-2 34

I: T3 Ne7

S: HaliTu cpeHIor0 MOJIEKYJISIPHYIO Maccy cMecH, cocrosiiei n3 20% kucimopoaa
u 80% yraekucioro rasza (mo oobemy):

-1 32,8

+:41,6

-: 56,2

-: 44,8

Ctpoenue atoma.

I: T3Nel



S: DneKTpOoHbI, MPOTOHBI U HEUTPOHBI SABIISFOTCS AJIEMEHTAPHBIMU YacTUliamu. Mx
CTPOEHHUE OMMUCHIBACTCS 3aKOHAMH:

+:BOJTHOBOM MEXaHUKOM

-:TIEPUOJIUYECKUM 3aKOHOM

+:KBaAaHTOBOW MEXaHMKOM

-:KJIACCUUYECKOM MEXaHUKOM

-:3aKOHOM ABOTaJipo

I: T3 Ne2

S: MukpooOBEKTHI 001a/1af0T:
-:BOJIHOBBIMU CBOMCTBAMU

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

I: T3 Neo3

S: DnekTpoHHas (popMyJIa BHEIIHETO SHEPIETHIECKOTO CJIOS aTOMa HauboIee
AKTMBHOT'O METAJLIA:

-:2s!

+:3s!

-:3s?

-:3s23p!

I: T3 N4

S: Dnexrponnyrodpopmynyatoma 1s*2s?2p®3s*3p®3d®4s? umeer xummuaeckuii
>JIEMEHT:

-:Maprasen

-:K00aJIbT

+Kene30

- IIMHK

I: T3 Ne5

S: O6me hopmyie 303 COOTBETCTBYET BBICIIMI OKCHJI JIEMEHTa, aTOM KOTOPOTO
UMeEEeT CTPOCHUE BHEIIIHETO YJICKTPOHHOTO CIIOS:

-:35%3s!

-:4s%4p°

+:3s23p*

-:28%2p?

I: T3 Ne6

S: Pacnipenenenre 3J1eKTPOHOB 1O OPOUTAIISIMB OCHOBHOM COCTOSIHHH aTOMa
OTIpeJIeIISIETCS:

-:mpuHUMIIOM 3anpeta [laynm

- TIPUHITAIIOM HaMMEHBIIICH SHePTrUun

+:BCEMH NEPEUNCICHHBIMH BBIIIEC TIPHUHITATIAMH



I: T3 Ne7
S: HauMeHnb1uii paainyc UMEeT aToM dJIEMEHTA:
-:CTpOHIIUSA
-:0apus
+:pagus
- KaJbplIus
Bonpocsl k 1adopaTopHbIM padoTam

JlabopaTtopHnas paGora
«OnpeneseHne MOJIEKYJISIPHON MacChl YIJICKUCJIOTO Ta3ay.

1. Kakue Benu4MHBI XapaKTEpU3YIOT COCTOsSIHUE Ta3oB? Ha3oBuTe equHULBI
WU3MEPEHHUS MacChl, 00BbEMA, JABJICHHS U TEMIIEPATYPHI.

2.Yto Ha3bIBaeTCs IUIOTHOCTBIO Tra3a Mo Bo3ayxy? Kak BbIUMCIUTH
MOJIEKYJISIPHYIO MAacCy BEIIECTBA, 3Has INIOTHOCTh €0 MApPOB 0 BO3AYXY?
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3.Kak mpeobpasyercss popmyrna g pacdeTa MOJEKYJIPHOM Macchl rasa,
€CJIM OTHOCHUTEJIBHYIO IUIOTHOCTH €r0 ONPENEIUTh 10 a30Ty WIHM IO JTUOKCHIY
yriepoaa?

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

S5.Ilouemy nuokcupa yriaepona, KOTOPBIM BBIXOAMT W3 anmapara Kwumma,
IPOMBIBAIOT CHauyaja pacTBOPOM TUApOKapOoOHaTa HATpusA, a MOTOM CEPHOMU
KHUCJIOTOM?

6.1300pa3ute rpaduku, WIUTIOCTPUpPYIOIIKE 3aKoHbl boitns—Mapuotra, I'eii-
JIroccaka u Illapmsgs. B kakux KOOpAMHATAX MOYKHO IIOJYYHUTh JIMHEWHBIC
3aBUCHUMOCTH?

7.Ilonyuute u3 ypaBHeHus: Knaneripona—MeHiesieeBa MOJISIpHBI 00bEM rasza
IIPU HOPMAaJIbHBIX YCIOBUSAX.

8.Bbruncnure 3HaueHue R aiis pa3nuyHbIX eIMHULL 1aBJIEHUS U 00beMa.

9.YeM oTMYAIOTCS HICATbHBIE U PEATIbHBIE Ta3bl?

10./lokaxkute crpaBe JIMBOCTh CJIEACTBHUI 3aKOHA ABOTrajipo.

11.IToueMy ra3oBble 3aKOHBI CITPABEJIUBHI U JIsl CMECU Fa30B?

12.0 kakux CBOWICTBaX Ta30B M Ta30BbIX CMECE TOBOPUTCS B 3aKOHE
JlanpTOoHa?

JlabopaTopHas padora
«OmnpeneneHue MOJSIPHON MacChl IKBUBAJICHTA METAJLIIA»

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

2.BeiBenute (popmynbl IS BBIYMCIECHUS MOJIIPHOM MAacchl 3KBHBAJICHTA
OKCHJa, OCHOBAHUs, KUCIOTHI, coyv. [IpuBeauTe npumepsl.

3.ChopmynupyiiTe 3aKOH XUMUYECKIUX SKBUBAJICHTOB.

4.YTo Ha3bIBa€TCS SKBUBAJIEHTOM 3JIEMEHTAa W 3KBHUBAJIEHTOM CIIOXKHOTO
Bemectsa? [IpuBenure npuMepsl.



5.Kak paccuutarh SKBHUBAJICHTHl BEIIECTB B XUMHUYECKUX pEaAKIHUAX?
[IpuBeauTe NpuMepsI.

6.Kak paccuuTaTh SKBUBaJIEHTHI BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBU-
TEJIbHBIX PeaKusx?

JlaGopaTopHasi padora « XMMHYECKAsI KHHETHKA)
1. Yto uzy4aer XxuMu4yeckass KHHETUKa?
2. Kakue peakuumyd OTHOCSTCS K IPOCTBIM, a Kakue — K cinoxkHbIM? Ilpusenute
IPUMEDBI.
3. Kakuwe peakuny Ha3bIBalOTCS TOMOI€HHBIMH, a KAaKHE€ — TIe€TE€POreHHBIMU?
[IpuBenuTe NpUMEPBL.
4. Yto Takoe CKOPOCTh XHUMHUYECKON peakiuuu? 3anuilIiTe MaTeMaTHYeCcKOoe
BBIPKEHHE ISl ONIPEACIICHHUS] CKOPOCTH TOMOT€HHOM U T€TEPOTreHHOM pEeaKIuu.
5. Or xakux (akTOpOB 3aBUCUT CKOPOCTb peakiuu? CopmynaupyiTe 3aKoH,
OINPEAEISIIOIIMI 3aBUCUMOCTD CKOPOCTH PEAKIIMK OT KOHIIEHTPALMK PEAarupyronux
BEILECTB. 3AMMIINTE MATEMAaTUYECKOE BBIPAKEHUE 3TOIO 3aKOHA ISl TOMOTE€HHBIX
U rereporeHHbix peakuuil. ChopmynupyiTe QU3NYECKUN CMBICIT KOHCTaHTHI
CKOPOCTH PEaKLUH.
6. Chopmynupyiite npaBwio Bant 'odda, 3anuimmre MateMaTHueckoe ypaBHEHUE
3aBUCHUMOCTH CKOPOCTH PEaKLMU OT Temreparypbl. OObsICHUTE (PU3NUECKUN CMBICIT
TeMIIepaTypHOro ko3dduireHTa.
7. UTo Ha3pIBaeTCd MEXAHW3MOM XUMHYECKOM peakuuu? UTo Takoe «IHeprus
aktuBann»? Kak 3aBUCTH CKOPOCTh PEaKUUU OT BEITMYMHBI SHEPTUU aKTUBALIMH?
3anumure ypaBHEHHE AppeHuyca M OOBACHUTE (PUINYECKH CMBICI BCEX
BXOJISIIIIUX B HETO BEJIMYMH.
8. Kakue BelecTBa Ha3bIBalOTCSA KaTaiuzaTopaMu? BiusioT 1M KaTanu3aTopbl Ha
TEIUI0BOM 3 (eKT peakury, Ha KOHCTAaHTy paBHOBecHs? MOXET JIu KaTaau3aTtop
U3MEHUTh BEPOSATHOCTh NPOTEKAHMS XUMHUYECKOM peakuuu? YTo Has3bIBaOT
TOMOI'€HHBIM U FE€TEPOr€HHBIM KaTaJIN30M?
9. OObsICHUTE MEXaHW3M TOMOTCHHOW KaTaJUTHYECKOM peakiuu. 3a CUeT 4Yero
IIPOUCXOJIUT YBEIUYECHUE CKOPOCTH PEAKLIUN?
10. O0BsicHUTE MEXaHU3M T'eTepOreHHON KaTanuTuueckon peakuuu. Kakue cragum
NOSIBJISIFOTCSL B TETEPOr€HHOM KaTaju3e 10 CPaBHEHUIO ¢ ToOMOoreHHbIM? [IpuBenure
IpUMEPHI TPUMEHEHUS KaTaTUTUYECKUX PEaKIIUi.

JlabopaTopHasi padora « XMMHUYECKOE PAaBHOBECHE)
1. Kakue peakuuu Ha3bIBalOTCS 0OpaTUMBIMU, a Kakue — HeoOpaTuMbIiMu? HazoBure
TEPMOJMHAMUYECKOE YCJIOBHE oOparuMocTd peakuuu. [IpuBenute mnpumepsl
O0OpaTUMBIX U HEOOPATUMBIX PEAKIIHIA.
2. Ha3zoBuTe Tpu Mpu3HaKa XUMHYECKOIO PABHOBECHS.
3. UTto Ha3bIBaIOT KOHCTAHTON XMMUYECKOTO paBHOBecus? ChopmynupyiTe 3aK0H
JNEUCTBYIOIIMX Macc JUIsl PABHOBECHBIX CHCTEM. 3allAIIMTE MaT€MaTHYECKOE
BBIPAKEHHE JUISl BBIUMCIIEHUSI KOHCTAHThl XUMUYECKOTO PAaBHOBECHS.
4. Kak cBsizZaHa KOHCTaHTa XWMHYECKOTO PABHOBECHS C BEJIMYMHOW CBOOOHOMN
sHeprun ['n6Oca? 3amummTe MaTeMaTHMYECKOE BBIPAKEHUE STOM 3aBHCHMOCTH.



[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 [larense.

JlabGopaTopHas padora «OKHCIUTEILHO-BOCCTAHOBUTEIbHbIC PeaKIIMID)
1. Kako#li mpouecc Ha3pIBa€TCs OKUCICHUEM, KAKOW — BOCCTaHOBJIEHHEM? UTO Takoe
CTENIEHb OKUCJIEHUS U KaK €€ BBIYMCIHUTD?
2. Kakue BemiecTBa OTHOCATCA K BOCCTAHOBHUTENSM, & KAKUE — K OKHCIUTENSAM?
[IpuBenuTe MPUMEPBL.
3. Kakue TUIBI OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil Bel 3HaeTe?
[IpuBenuTe NpUMEPBHI.
4.  OObscHMUTE  mNpaBWia  ONpEAENICEHUs  NPOAYKTOB  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOMN pEAKIIUH.
5. OObsicHUTE MNpaBuUjia PACCTAHOBKU CTEXHMOMETPUUYECKUX KOIPPUIUEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX METO/IOM 3JIEKTPOHHOr0 OaiaHca.
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 «pacTBOp»? 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 PacTBOpPUMOCTH BemlecTB? Kakoil pacTBop
CUMTAETCS] HACBHIIICHHBIM?

3. Haiite omnpeneneHue pa3daBICHHBIX, KOHIIECHTPUPOBAHHBIX M HACHIIICH-
HBIX pacTBOPOB. MOXKET JM pacTBOpP ObITh OJHOBPEMEHHO HACBILIEHHBIM U pa3-
0aBJIEHHBIM, KOHIIEHTPUPOBAHHBIM U HEHACBIIIEHHBIM ?

4. aiite onpeneneHUEe KOHIEHTPALMHM PACTBOPAa M IMPUBEIUTE OCHOBHBIE
CHOCOOBI BBIPAXKEHUS KOHLEHTPALIMHU KHUJIKUX PaCTBOPOB.

5. Hanummre mMareMaTU4ecKoe BBIPa)KEHHE 3aKOHA 3KBHUBAJIICHTOB I pe-
aKiuu B pacTBopax. Yemy IMpH pacuerax IiesiecooOpa3Hee UCHOIb30BaTh MOJISIP-
HYIO0 KOHIIEHTPAIMIO YKBUBAJIEHTa (HOPMaIbHYIO KOHIIEHTPAIUIO)?

6. BeiBeguTe opMyJibl 7151 IepecyeTa MaccoBOM 107U (®, %) B MOJISIp- HYIO,
MOJISIPHYIO KOHLIEHTPAILMIO 3KBUBAJIEHTA, MOJISIIBHYIO KOHLIEHTPALMIO, UCIIONb3Ys
TOJIBKO IJIOTHOCTh PACTBOPA U MOJISIPHYIO MAacCy PacCTBOPEHHOI'O BEILIECTBA.

7. MOXHO M B pacuerax MO «IpPaBUIy KPecTa) HCIOJb30BaTh MOJSIIb-
HOCTb, HOPMAJIBbHOCTh U MOJIBHYIO 10J1107

JlabGopaTopHasi padoTa «JEeKTPOJUTHYECKASA TUCCOLMALMSD)

1. B yem 3akirodaercs CyIIHOCTb 3JIEKTPOJMTHYECKOW Teopun? B dem
Pa3HULA B MOHATUAX IEKTPOIUTHYECKAS JUCCOLHUALMS U HOHU3ALMS?
2. JlaiiTe omnpeneeHUe KHUCIOTE, OCHOBAaHHUIO U COJIM C TOYKH 3PEHHUS

TEOPUH DIICKTPOJIUTUUECCKON TUCCOIUALUH.



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

4. UTo Ha3bIBaeTCs CTENEHBIO AUCCONMAMK dekTponuTa? Kak MoxHO
HKCIIEPUMEHTAILHO OMPEACIUTh CTENEHb JUCCOIMAIIMU SJIEKTPOINTa?
5. [IpuBenuTe MpUMephl CUIIBHBIX U CIA0BIX 3JEKTPOIUTOB. [Touemy s

XapaKTePUCTUKN JUCCOIMALIMKM CHJIBHBIX JJICKTPOJMTOB NPUMEHSIOT TEPMHUH
CKaXYIIAsCA CTETICHb JUCCOIIAAIINI?

6.  Kakumu metogamu MOKHO U3MEPSATh KOHLIEHTPALIMIO HOHOB BOAOPO/1a
B pacTBOpax? YTo Takoe BOJOPOHBIN nokazaTens (pH)?
7. Kakyio okpacky HMMEIOT Takue HWHAMKATOPHI, Kak (eHoI(TaleuH,

JAKMYC M METHUJIOBBI OpPaHKEBBIM B Pa3IMYHBIX cpefax (KHUCIOi, HEHTpaIbHOMH,
11e- JOYHOM).

8. Yto Ha3pIBaeTCA KOHCTAHTOM aucconuanuu’? KakoBa cBSI3b KOHCTAHTEI
JIMCCOIMAIIMKU CJIa00r0 AJIEKTPOJIMTa CO CTEINEHbIo aucconuanuu? B dyeM cyThb
3akoHa paz0apneHuss OctBanpaa?

9. KakoBo 3HaueHHEe KOHCTaHTHI Aucconuanuu Boawl? Ilouemy Ha mpak-
THKE HCTOJb3yeTCS MOHHOE IMPOM3BEJCHHUE BOABI (UeMy OHO paBHO), a HE KOH-
ctanTta aucconuanuu? Kakoo 3nauenue pH s Boawl? MI3MeHseTes i 3Ha- YEHUE
pH BOBI C TOBBIIIICHUEM TEMIIEPATYPHI?

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

JlabGoparopHasi pabora «I'mapoJus coJsiein»

1. Yro sBuseTcs NMpUYMHOM peakuuu ruaposusa? [laire onpeneneHune
peakiuu ruapoausa. Kakue BO3MOKHBI TUIIBI PeakIMK THaApoin3a’?

2. [Ipumenum nu npunuun Jle Illatense k peakuusM ruaposHU3a?
[Touemy?

3. Jns kakux colie peakuus TuapoJiv3a MpOTeKaeT cTyneHyato? Uem

omnpenenseTcss yucio cryneHed ruaponusa? [lo kakoi u3 cryneneit (mepBoil uiu
MOCJEAYIONIEN ) pABHOBECUE PEAKIIUH THAPOIN3a CMEIIEHO B CTOPOHY ITPO- TYKTOB?

4. Uto Ha3bIBaETCSI KOHCTAHTOM ruApoaun3a? BelBenuTe BhIpa)KeHUE KOH-
CTaHTBbI JJIsl PEAKLUMHU TUAPOJIM3a 10 KaTHOHY, aHUOHY, KATUOHY U aHHUOHY OJIHO-
BPEMEHHO.

3. Uto Ha3bIBaeTCsl cTeNeHbIO TuApoau3a? OT kakux (akTopoB OHA 3a-
BUCUT? Kak MOXKHO YNpaBJISITh CTENEHBIO TUAPOIIN3a COJINA?

6. Bceerna nmm HENTPaNbHOCTH PACTBOPA COJMM YKa3bIBAE€T HA OTCYTCTBHE
peakuuu ruapoan3a’?

7. [Touemy sHeprus ['n60ca peakiyu ruaposivsa B MoaBIIsiFoIEeM 00Jb-
IIMHCTBE CITy4aeB OoJblIe HYJIs?

8. BreiBenure dopmyny misa pacuera AG® peakiuu TUAPOIN3a COJU IO
aHUOHY (KaTHOHY) ¢ Hcnoib30BanueM 3HaueHust Ky (kucnotel) (K (ocHOBaHuU)).

9. Kak 3aBuCHUT CTEneHb THUIOPONM3A COJU, THUAPOJIU3YIOLIECUCS IO

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



11. Kak Biuser temreparypa Ha TIIyOHMHY MPOTEKAHUS PEAKIUU THAPO-
mu3a? OOBSICHUTE 3TO BIUSHUE, OCHOBBIBASICh HA 3aBUCMMOCTH JIUCCOLIMAIIMN BOIbI
OT TEMIIepaTypHl.

12.  UYto Takoe COBMECTHBIN ruipoaun3? JJisi Kakux CoJieid OH XapaKTepeH?
KaxoBa riryOrHa npoTeKaHus 3TUX peaKiuii?

13. BeiBeauTe ypaBHEHHUE, IMO3BOJISAIONIEE paccUUThIBaTh 3HaueHue pH
pacTBOPOB, TOJYUYEHHBIX IIOCJIE PACTBOPEHUE COJICH, THAPOJM3YIOMUXCA TI0
KaTUOHY, aHHOHY, KATHOHY U aHUOHY OJIHOBPEMEHHO.

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

JlaGopaTopHas padora « KoMIuiekCHbIe COeTUHEHUSD)

1. Jnsa kakux sneMeHToB nepuoanydeckour cucremsl [[.1. Mennene- eBa
XapakTepHO 0Opa3oBaHNe KOMIUIEKCHBIX coequHeHuin? [louemy?
2. Onpenenure 3aps KOMIUIEKCA, CTENEHb OKUCIEHUS U KOOpJAWHA-

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 cuctreMaTu4ecKue Ha3BaHUS TUM COSTUHCHHSIM.

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

4. CocrtaBpTe (OpMYJBl CHEAYIOINIUX KOMIUIEKCHBIX COCJAMHEHUMN: a)
TPUAMMUHTPUHUTPOKOOanbT, ©0) rekcapropodeppar(Ill) warpus; 53  B)
TETPAXJIOPOATIOMUHAT KaJINS; r) rexcaunanoko6anbrar(I1l) rekca-
ammunkoOanbTa(Ill); 1) cynedar rerpaakBameau(Il).

3. 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] Gonee si0- BUTA,
geMm kentas — K4[Fe(CN)6]. OO6wsacaute 3T0oT (hakT. Kakme MOHBI BBI3BIBAIOT
orpaBnenue? CocTaBbT€ BBIpAXKEHUS OOIMX KOHCTAHT HE- CTOWKOCTH
KOMITJIEKCHBIX MOHOB, BXOJISIIIMX B COCTaB COJICH U CpaBHU- T€ WX 3HaYeHUs (TaOJI.
3 IIpunoxxenus).

7. [IpuBeauTe B MOHHOU (hopMe ypaBHEHUS peakUuid, TPOTEKAOIINX IO
cxemam: a) 2CuSO4 + Ky[Fe(CN)g — Cuy[Fe(CN)g] + 2K,2SO4; 6) Fe(SCN); +
6NH4F — (NH4)s[FeFs] + 3NH4SCN; B) 2K4[Fe(CN)g] + Cl, — 2K;3[Fe(CN)s] +
2KClI; r) Cu(OH), + 4NHj3(p-p) — [Cu(NH3)4](OH),. Kakue cBoiicTBa KOMIIEKCHBIX
COEIMHEHUN OHU OTPaAXKaAr0T?

JlaGopaTopHasi padora «JIeKTPoIH3 coJieil»
1. Kakoii mpouecc Ha3bIBalOT 3JeKTposin3oM? Kak Ha3bIBaeTCs YCTaHOBKA IS
MpoBeeHUs AekTpon3a? Kakoi 3eKTpos sIBIIETCS aHOAOM, a KaKOW KaToJIOM
MIpU AJIEKTpon3e?



2. OOBsICHUTE, KaKHE MPOIIECCHl MPOUCXOAT HAa KATO/IE W aHOJIE TIPH DIICKTPOJIH3E
pacmiiaBa CcojM WIM LIENoYd. B ueM pasnuuuve aHOAHBIX MPOLECCOB IS
KHUCIIOPOJICOIEPKAIIUX U OECKUCIOPOIHBIX AHHOHOB?

3. Kakue JomojgHUTENbHbIE MPOLECCHl BO3MOXHBI TMPHU AJIEKTPOJIU3E BOJHBIX
pacTBOPOB coiie u menouei? Hanummre ypaBHEHUE KaTOJHOTO BOCCTAHOBIICHUS
Y aHOJIHOTO OKMCJICHUSI MOJIEKYJI BOJIbI IIPH 3JIEKTPOJIU3E BOJIHBIX PACTBOPOB.

4. Kak BnusieT akTUBHOCTbh KaTHOHA MeTajllla Ha XMMHUYECKYI0 MPUPOIY Mpolecca
Ha KaToJ€ MPU EKTPOIN3€E BOJHBIX PACTBOPOB COJIEH?

5. Kakue mporneccel HIyT Ha aHOJAE MPHU BJIEKTPOJN3E KUCIOPOACOAEPKALUX U
OECKHUCIOPOIHBIX KHUCIOTHBIX OCTAaTKOB?

6. B xakom ciyyae 3JEKTpPOJIM3 MPOXOJAUT C aKTMBHBIM aHOAOM, a B KAaKOM — C
uHepTHbIM? Kak 3T0 ucnonabp3yercsi B IPOMBIIIIIEHHOCTU?

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

8. Pacckaxxutre O NMPUMEHEHHH IIPOLIECCa JIIEKTPOJIM3a B PA3IUYHBIX OTPACIISIX
HApOJIHOTO XO35MCTBA.

JlaGopaTopHnasi padora «bydepHbie pacTBOPbD)

l. Uro Ha3biBaeTcs OydepHoil cuctemoit? B uyem 3axmouaercs OydepHoe
neucrteue?
2. Kaxkue 35ekTpoab1 ucnonb3yrores 1t u3Mepenus pH?

3. CTeKJIsSHHBIN 3JEKTPOJ: CXeMa, CTpoeHue, 0cooeHHocTu. Hanmucate ypaBHeHUE
AIEKTPOAHON PAAKIHUH B CTEKISIHHOM 3JeKTpoAe. OT 4ero 3aBUCHUT JIEKTPOIHBIN
MOTEHIIMAI 3TOTO AeKTpoa? Ha kakol rpanuie pasuena B CTEKIISIHHOM 3JIEKTPOAE
BO3HUKAET NOTEHIMAN, 3aBUCAIMI OT pH pactBopa?

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

5. U3 kakuX KOMIIOHEHTOB COCTOUT alleTaTHbIN Oy(depHbIil pacTBOP, KaKasi peakiius
MIPOU30MIET MpU J00ABICHUH K HEMY eKkoro Hartpa? Kak rmpu stom usmenurcs pH?
6. ITokazate MexaHu3M OyQepHOro neHcTBUS aneTaTHON OydepHO cUCcTeMbl TIpH
no0aBJIeHUH K HEW pacTBopa COJITHOM KHCIOTh. Kak wusmenutcs pH mocne
no6asnenus HCI?

2. Ha yeM ocHOBaH METO/1 MOTEHIIHOMETPUUECKOTO TUTPOBAHUS?

3. Yrto Ttakoe OydepHast eMKOCTh?

4. Jlate ompexneneHue cinaboro W CUIBHOTO 3JekTponuTta. llpuBectu
PUMEDBI.

3. Kak 3aBHCHT 3.11.C. OT KHCJIOTHOCTH pacTBopa?

JlaGoparopHnasi pabora «Ko/u10uIHbIE PACTBOPbD)

1. Knaccudukainms u cpaBHUTENbHAS XapaKTEPUCTHKA JTUCTIEPCHBIX
CUCTEM.

2. MeTtoabl MOTy4eHNs KOJUIOUAHBIX CUCTEM.

3. MeTtobl OUYMCTKN KOJUIOUIHBIX CUCTEM.

4. CtpoeHue KOJJIOUIHBIX YaCTHII.



3. MonekyISIpHO-KMHETUYECKUE W ONTHYECKUE CBOMCTBA KOJUIOWIHBIX
pacTBOpPOB.

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

[To xaxmoit paboTe CTYIEHT IOJDKEH IMPeACTaBUTh 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 cocTaBa BemiecTBa. Kitaccudukanus BemecTs. 3aKoH
MOCTOSIHCTBA COCTaBa M 3aKOH ABoraapo. ['a3oBbie 3aKOHBI. YpaBHEHUE
MennaeneeBa—Kianenpona.

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

4. KBaHTOBBIE YHMCIA DJIEKTPOHOB B aTOME. ATOMHBIE 3JICKTPOHHBIC
opbutanu. [IpeacraBienue 00 3JIEKTPOHHOM O0JIaKE.

5. DnekTpoHHBIE W  JJIEKTPOHHO-Tpaduueckue QOopMysbl  aTOMOB.
[IpencraBnenne 00 3HEpPreTMYECKOM ypoBHE W monaypoBHe. [Ipuniun Ilaynu.
[Tpuanun Haumensien 3aeprun. [Ipasuna Kneukosckoro. [IpaBuno XyHnaa.

6. Ilepuonunueckas cucrema [[.M. MenaeneeBa, NepuOJIUYECKUI 3aKOH.
XapakTtep HM3MEHEHUs paJuyca aTOMOB, HSHEPIMM HMOHM3AlMH, CPOJACTBA K
AJIEKTPOHY, OTHOCHUTEIBHOW JSJIEKTPOOTPULATEIIBHOCTH U XHMHUYECKUX CBOWCTB
AJIEMEHTOB I10 IPyNIaM U NePUoaM NEPUOANYECKON CUCTEMBI.

7. Buabl xumuueckoil cBsizu. MoHHas W KoBajeHTHas cBs3b. CBOMCTBa
KOBAJICHTHOM CBS3U: HACBIINIAEMOCTh, HAINPABICHHOCTh W TMOJISPU3YEMOCTD.
[TonapHOCTH CBSI3U M AUTIOJIBHBIM MOMEHT KaKk Me€pa MOJISIPHOCTH.

8. OCHOBHBIE MOJIOKECHHUS METOJIa BaJICHTHBIX CBsA3el. CHMH-BAJCHTHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3M 00pa30BaHuUsl KOBAJICHTHOMN CBSI3U.

9. [IlpencraBieHre O TUOPUAM3ALMK ATOMHBIX opOuTayne. Turbl
ruOpUIN3alUUA U MPOCTPAHCTBEHHOE CTPOSHUE MHOTOATOMHBIX MOJICKYII.

10. TlonsTue o0 MeETOJE MOJICKYJSPHBIX OpOUTaIe. DHEepreTUUecKue
JMarpaMMbl JIByXaTOMHBIX MOJICKYJI, 00pa30BaHHBIX aTOMaMH IEPBOTO U BTOPOTO
MIEPUOJIOB IEPUOANYECKON CUCTEMBI.

11. ITopsimok cBsi3u. MarHuTHBIE CBOMCTBA MOJIEKYJ B pamkax Metoga MO.
DHepreTuuecKre auarpaMMbl JBYXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH
BTOPOI'0 NEPUOAA NTEPUOIUIECKON CUCTEMBI.



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

13. OcHOBHBIE KJIaCChl HEOPraHWYECKUX COEAUHEHUW: OIpPEACIICHMUS,
HOMEHKJIaTypa W B3auUMOCBA3b. [IOHATHE CTENEHM OKHUCIEHUS WM COCTABJIECHUE
bopMyIT OKCUAOB, TUAPOKCHUJIOB U COJIEH.

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

15. KHUCIOTHO-OCHOBHBIM XapakTep OKCUIOB. YCTAaHOBJIEHUE XapakTepa
OKCHUJOB B 3aBUCHMOCTH OT IOJIO)KEHUS JIEMEHTA B IEPHUOJIUYECKON CUCTEME U OT
CTENIEHU OKHUCIJICHHS 3JIEMEHTA.

16. I'mapokcuasl: KUCIOTH U ocHOBaHus. Kiaccudukaius, HOMEHKIIATypa,
CHO0COOBI MOTYYEeHHSI U CBOICTBA.

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

18. IloHsiTME O BHYTPEHHEW OSHEPrUM M DSHTAIBIHH. DHEPreTHYECKHE
apdektel  xumuueckux peakiuil. 3akoH ['ecca. CranpapTHble TEIJIOTHI
00pa30BaHMsI XUMUYECKUX COeTUHEHUI. TepMOXUMHUUECKHUE PACUETHI.

19. Ilonsatue 006 osHTponuu, sHeprun [u66ca. TepmonuHammueckas
BO3MOKHOCTb IIPOTEKAHMSI PEAKLIUIA.

20. CkopocThb XMMHUYECKHX peakuuil. 3akoH aerctBusi macc. KoHcTtanTa
ckopocTh. PakTOpkl, BIMIOIIME HA CKOPOCTh PEAKLIUN.

21. 3aBHCUMOCTh CKOPOCTH pe€akUuH OT Temmeparypsl. lIpaBumo Banrt-
lodda. Dueprus aktuBanuu. 'oMOreHHbIH U reTeporeHHbI karanus. [lonstue o
LEIMHBIX PEaKIHIX.

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

23. Ilpunuun Jle Ilartenbe. BnusiHuEe KOHILIEHTpAIMU pPEarupyromnx
BEILECTB, TEMIIEPATYPhl U JABJICHUS HA NOJIOXKEHUE XUMHYECKOTO PABHOBECHS.

24. OOmas xapakTepucTuka pacTBOpoB. OTiauuMs pacTBOPOB OT
MEXaHU4eCKUX cmeceil. Du3ndeckne 1 XMMUYECKUE IPOLECCHI IPU PACTBOPEHHUH.

25. CrocoObl BBIpaXKEHHSI COCTaBa PACTBOPOB: OMPEIEICHUS, CTUHUIIBI
WU3MEPEHHUS.

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

27. DNEeKTPOJIUTHYECKAsL JUCCOUMALNS. DNEKTPOIUTHI. [IoHATHE O CHIIBHBIX
u cnabbix anekTponuTax. CTeneHb AUCCOLMALMM M €€ 3aBUCUMOCTh OT
KOHLIEHTpanuu 3JekTponuta. Koncranra quccouuanum.

28. DneKTpoJMTHYECKas TUCCOoIMalus BoJbl. IOHHOE MpOW3BEICHUE BOIBI.
Bonopoansii nokazarens. Pacuer pH BoAHBIX pacTBOPOB KUCIOT U OCHOBAHUU.

29. Onpenenenue pH pactBopoB. Baxueiiue nunaukatopsl. [IpencraBienue
o OydepHBIX pacTBOpax.

30. 'ereporeHHOE paBHOBECHE B HACBIILIEHHOM PacTBOPE MaJOpPaCTBOPUMOIO
anekTponuta. IlpomsBeaenne pacrBopuMocTH. DakTophl, BIMSIONME HA
PacTBOPUMOCTb 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. Tunbel OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLMNA: OIpENesieHUus U
MPUMEPHI.

37. OKHUCIUTENbHO-BOCCTAHOBUTENbHASA JBOWCTBEHHOCTh: TIOHITHE U
MIPUMEPHI.

38.  Meronpl  paccTaHOBKM  KOI(DPUIMEHTOB 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 OKUCIUTEIbHO-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 METAJVIOB 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-aneMmeHToB VI rpymmel: Kucnopoxa, 030,
NEPOKCU]] BOJIOPO/Ia: CITIOCOOBI MOMyYeHUs!, CBOWCTBA U IIPUMEHEHUE.

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

58. OOmmas xapakTepucTuka p-mIeMeHTOB V Tpylibl. AMMHAK, MOJy4YeHHE,
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- ¥ MHUKPOCOCTOSIHMS. TepMoauHaMuyeckas BEPOSITHOCTh W
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
BemiecTBa. Pacuet sHepruu ['nb0ca peakuuu ¢ yueToM akTUBHOCTH BeliecTB. Kakue
BBIBOJIbI MOXKHO CHAENaTh MO 3HaKy U BenmuunHe 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 OLICHMBAHUS) | 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 | BO3MOXXHOCTEH TECTUPOBAHMUE,
XUMUYECKUE  TPOLIECCHI, | OCYIIECTBICHUS KOHTpOJIbHAs  pabora,
CBONCTBA XUMUYECKUX | XUMUYECKUX MPOLIECCOB C | AK3aMEH
AJIEMEHTOB U HUX COEIH- | TOYKH 3PEHHS] XUMHUECKOMN
HEHUM,  COCTABJISIOIINX | 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 W IpuU paboTe

rajbBaHUYECKUX

AJIEMEHTOB.
Ymersb: [Ipumenenue 3aKOHOB | JabopatopHasi pabora,
MPUMEHSTh TOJYYECHHBIC | XUMHYECKON TECTHUPOBAHMUE,
3HaHUS 10 XUMUU TPU | TEPMOJUHAMHKHU C IIENBIO | KOHTpOJIbHAs  pabora,
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 nabopaTopHasi paboTa,
MPUMEHSATh XUMHUYECKHE | MPUOOpETaeMbIX TECTUPOBAHUE,
TEOpUHU U 3aKOHBI, | TCOPETUUECKUX  3HAHUH | KOHTPOJIbHAs  pabora,
KOHIEMNIMH O CTPOCHUU M | U1 PEIICHUs PAaCUeTHBIX | 9K3aMeH
pEaKIMOHHON 3aa4 C HUCHOJb30BAaHUEM
CIIOCOOHOCTH Pa3IMYHBIX METOJIUK.
HEOPTaHMYECKUX u
OpraHUYeCKUX BEIIECTB
Ymern: [Ipumenenue 3aKOHOB | JabopaTtopHasi pabora,
npoBoauTh pacyeThl 1O | ['ecca, JlaByasbe, | TeCTUpPOBaHHUE,
TEPMOXUMUYECKIUM bepromne nys mpoBeeHus | KOHTposbHasE — pabora,
YpaBHEHUSIM PpEAKIUN U | TEPMOXUMHYECKUX 9K3aMEH
npeicKa3bIiBaTh pacueToB B  3K30- U
TEPMOIUHAMHUYECKYIO SHIOTEPMUYECKUX
BO3MOXXHOCTh MPOTEKAHUS | XUMHUECKUX  TIpOIeccax.
XUMHAYECKUX PEAKIUN [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,
pacueTHBIMH (OpPMYJIaMU, | pEIICHNsT PAcCUYeTHBIX U | KOHTpOJIbHAs  paboTa,
pelmath  pacyeTHbIE | | SKCIIEPUMEHTAIbHBIC IK3aMEH
AKCIIEPUMEHTATIbHBIC 3aJja4y  TI0  pacTBOpam,

3aJa4M 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, KOTOPHIC B | 3314 B o0ractu
IajJbHENIIEM IIOMOT'YT | OMOJIOTHH.
pelath Ha COBPEMEHHOM
ypOBHE BOIIPOCHI
OMOYKOJIOTH 51
OMOTEXHOJIOTUH

7. YYHEBHO-METO/IMYECKOE OBECIIEYUEHHUE JJUCHUIIJINHBI
OcHoBHas auTEpaTypa

1. I'muaxa H.JI. O6mas xumus. — JI.: Xumusg, 2012. —728 c.
2. KoukapoB K.A. Heopranuyeckas XuMus B YpaBHEHHUAX peakuuid. YueOHOe
nocobue «Jonymeno YMO 1o Kj1accuuecKOMy YHUBEPCUTETCKOMY 00pa30BaHUIO»
s crynenToB. M3a-Bo «IIpunt-nientpy», Hanbumk, 2012 1. 350c.
3. Xaxanuna T.W. u np. Heopranmueckas xumust: YaeOnoe mocoowue. T. M. Xaxanuna, B. 1.
['pebnbKoBa, H.I'. HukutiHa. - M.: FOpaiit, 2010. -288c.
4. 9bC 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#t xumun. —M.: Beicnr. mk., 1988. —431 c.
3. 3agauu U yrpaxxHeHUs Mo 00IIer XxumMun.: YueOHoe rmocooue / moj peaakiuen
H.B. Koposuna, M.: Beicmias mikosa, 2003, 255 c.
4. HoBoxenoB B.A. Brenenne B Heoprannueckyto xumuto: B 2 u. bapnayn:. U3n-
Bo AI'Y, 1998; 1999. -742 c.
5. AxmeroB H.C. u np. JlabopaTopHble W CEMUHAPCKUE 3aHSITHS MO OOIIEH U
HEOPTaHWYECKON XMMHUHU.: YdeOHOe TocoOue NJisi CTYJIEeHTOB By30B M., Briciias
mkoJja, 2003, 367c.
6. Kypc xumun / ITox pen. H.B. Koposuna, 2-e uzs. - M.: Beicmas mikosna, 1990.
7. I'muuaka H.JI. 3agaum u ynpaxusenus 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., pakun 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 «Akagemkauray, 2004.-371 c.

14. ITapno H.H. O61m1as n 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. IlaBnosa, B.1. ®ponosa, 2-¢ 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 gom. — 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-pecypcesbl
1. KOMIUIEKT OIOPHBIX CXEM-KOHCIIEKTOB TI0 TeMaM: DJICKTPOJMTHYCCKAs
JUCCOIIMAITUS; KUCIOTBI, OCHOBaHMs, aM(OTEpHbIE THUIAPOKCHIBI, COJIH Kak
AJIEKTPOJIUTHI; peakiiuu HOHHOTO oOMeHa http://dissociation.nm.ru/ .
2. Kpurtepuu mnpoTEeKaHUS  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN:
MeTOoarYecKas pa3zpaboTka TSI npernojaBarenei XUMUU
http://som.fio.ru/item.aspid=10004859
3. Auumarnuu o xumuu http://som.fio.ru/items.aspid=10001380
4. TlomynsipHass OuOJMOTEKa XMMHUYECKHX 3JeMeHTOB. VIcTopus OTKpbITHS,
dbuznyeckre CBOMCTBA 3JIeMEeHTOB: http://www.n-t.org/ri/ps.
5. OoOyuyamomasi JHUMKJONeIUs: XUMHS .TeopeTuyeckre OCHOBBI OOIIEH,
HEOPTaHWYECKOH ¥ OPTraHMYeCKOW XWMHH, TECTHI, CIPABOYHBIC MaTEpPHAIIBI.
http://www.informika.ru/text/database/chemy/START.html.
6. becnuaTHblii Kypc XMMHMH. OJEKTPOHHBIM Y4yeOHMK 10 oOOwmed u
HEOPTaHUYECKON XMMHH: TEOPETUYECKHE OCHOBBI, OONBIIOE KOJIMUECTBO 3a/ad C
pEIICHUsIMHU, CIIPAaBOYHBIC MaTepuajbl, JTOMAITHUE 3aJlaHus, PEKOMEHIAIUA K
sK3amMeHaM. http://www.anriintern.com/chemistry/intro.shtml.
7. OTkpbITass xumus. YueOHOe MmocoOue Mo XUMHH, cojaepikaiiee 0a30BbIA H
JOTIOTHUTENBHBIA MaTepuas, WUIIOCTPAIMKA, CIPaBOYHbIE TaOMUIBI, pa30op
pEelIeHNi  TUMOBBIX  3a/ad, 3aJaHusl I CAMOCTOSITEIBbHOM  palOTHI.
http://www.college.ru/chemistry/course/design/index.htm.
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8. Xumus: yactep 1 .Matepuaisl o o01Iel XMMUK: OCHOBHbBIE MTOHATHSI XUMUU,
CTPOCHHE aTOMa, XHMHUYECKasl CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc

9. Xumusi: yactb 2 .Marepuaibl 10 HEOPTaHUIECKOW XUMHUU OCHOBHBIC KJIACChI
HEOPTaHWYECKUX  COCOUHEHHWH, WX CBOWCTBA M  CHOCOOBI  TOJydYCHHUSI.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.

10. HuHTepecHble ONBITHI MO XUMHU .METOAWKH TPOBEACHUS HEKOTOPHIX
3¢ (EeKTHBIX JeMOHCTPAIMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/.
11. IIporpammHoe oOecnmeyeHHe IO XMMHHM. AHHOTHPOBAHHBIE CCHUIKM Ha
CYIIECTBYIONME TMPOTPaMMHBIE pecypchbl Mo xuMuu. http://chemicsoft.chat.ru/
13. XuMHMYeCKHIl JeMOHCTPALMOHHBIA JKCHEPHMMEHT: OaHK JaHHBIX.
TemaTndeckas KOJUISKITUS CCHUIOK Ha OPUTHHAIIBHBIE KyPHAIBHBIE CTaThU M KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

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

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

16. DnexkTpoHHass OuONIMOTEKa Y4YeOHBIX MAaTEpUajJoOB MO XMMHHM Ha TMOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/

17. WebElements: OHJIaWH-CITPABOYHHK XUMUYECKUX AJIIEMEHTOB
http://webelements.narod.ru

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

20. Kypc xumuu Ha cepBepe OECIIaTHOTO JUCTAHIIMOHHOTO 00pa30BaHuUs
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. CnpaBounas nipaBoBas cucrema «I apant». URL: http://www.garant.ru.

28. CnpaBounasi mpaBoBasi cuctema «Koncymbrantllmroc». URL: http:/www.
consultant.ru

npogheccuoHabHblie NOUCKOBbIE CUCTNEMDL.
29.TlonnoTtekcToBas 6aza manHbeix ScienceDirect: URL: http://www.
sciencedirect.com.

Bupryanpapie mpuOOpel B (DM3UKO-XMMHYECKOM DJKCIEPUMEHTE MOYKHO

HaWTH Ha caiite: http://pdeis.at.tut.by/
baszvi oannwvix
Jlnst  caMOCTOSATENbHOM,  WHAMBUIAYATbHONW  pabOThl  PEKOMEHIYeTCS

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. IBbC «KoncyabTaHnTt ctyaenTay (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., Xwumnoa C.b., BunamxeBa M.K., UepkecoB 3.A. Xumus
(;mabopatopubiit pakTukyM, 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. (yud.-meton. pazpadborka) KbI'Y, Hanpuuk.
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., Bunanxkera 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 NMPOEKTUPOBAHMIO M IPYTMM BUIAM CAMOCTOSITEILHOM
padoThI

Memoouueckue yKazanusa K camocmoamenbHoil pabome.

CamocrosiTenbHast paboTa CTy/IEHTOB, PEyCMOTPEHHAs! y4eOHBIM TIJIAHOM B
0o0BbeMe 57 4acoB OT OOIIEro KOJWYECTBAa 4acoB, JOKHA COOTBETCTBOBATHL 0oJiee
rIyOOKOMY  YCBOGHHIO  M3y4yaeMoro  Kypca,  (OpMHUpOBAaTh  HABBIKH
WCCIIEIOBATEILCKOW pabOThl U OPHEHTHPOBATH CTYJACHTOB Ha YMCHHE MPUMCHSITH
TEOPETHUYSCKHE 3HAHWSA HAa TPaKTUKe. 3alaHusl JUIsl CaMOCTOSITCIBHOW pPaOOThI
COCTABJISIFOTCS 10 pa3jiesiaM B TeEMaM, 110 KOTOPBIM HE MTPETYCMOTPEHBI Ay IUTOPHBIC
3aHATUSA, MO0 TpeOyeTcs MOMOJHUTENBHO MpopadoTaTh M MPOAHATIU3UPOBATH
paccMaTpuBaeMBbIi MperogaBaTeIeM MaTeprall B 00beMe 3aIUTAaHMPOBAHHBIX YacoB.

OpraHu3anusi caMOCTOSATEILHON pabdOThl CTYJICHTOB OCYIIECTBIISACTCS IIO
TPEM HalpPaBJICHHSIM:

* OTIPE/ICIICHNE 11eTTH, MPOTPAMMBI, TUTAHA 3a/IaHUsI WA PabOTHI;
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* CO CTOPOHBI TPEMOJaBaTeNsl CTYICHTY OKa3bIBACTCS MOMOIh B TEXHUKE
W3yYCHUs MaTepuaina, I0A00pe JIMTEpaTyphbl JUIsi O3HAKOMJICHUS W HalMCaHUS
KypcOBOH paboThI, pedepara;

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

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

CaMocTOsITETPHOE HM3YYCHHE JIMTEPATypbhl MOXHO TOJAPA3/ECIUTh Ha
OTJICTILHBIC BUIBI CAMOCTOATEILHON pabOTHI:

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

MIEPUOIMYECKUX U3JaHHM,
CHEIUATN3UPOBAHHBIX KHUT, TIPAKTHKYMOB,;
KOHCTICKTUPOBaHUE U3yUYECHHBIX UCTOYHHUKOB.

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 pa3BUTHS  [O3HABATENIbHBIX  CIOCOOHOCTEM M aKTUBHOCTHU
O0Oy4aroIIMXCcs: TBOPUECKON MHUIIUATUBBI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

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

o pPa3BUTHUA UCCIIEIOBATEIBCKUX YMEHUM.

AyauTopHasi caMOCTOsITeIbHAs padoTa Mo yueOHOM AUCIIUIUIMHE Ha Y4€OHBIX
3aHATUSAX TIOJ HEMOCPEACTBEHHBIM PYKOBOJICTBOM IMpENoOAaBaTeNsi U IO €ro
3aJaHul0. BHeayuTopHas camocTosTenbHas paboTa BBINONHAETCA MO 3aJaHUI0
npernojaaBartesisi 6e3 ero HernoCPeACTBEHHOTO Y4aCTHS.

Bunpl 3aganuii it BHEAYJUTOPHOM CaMOCTOSITEIBHOM PabOThI, UX
COJIEp)KaHUE W XapakTep MOTYT MMETh BapHAaTHBHBIA M JAU(QepeHIInpOBAHHBIN
XapakTep, YYHMTHIBATh CHENU(PHUKY H3ydaeMOod  ydeOHOW  AMCIMILINHBEI,
WHIUBUyaJIbHBIE 0OCOOEHHOCTH 00YyYaroIerocs.

KoHTposib camocTosTenbHOM 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 3amanuit 1Jis1 CaMOCTOSITEIHLHOM PaOOThHI
ClleqyeT BblJaBaTh B Hayalle CEMECTpa, OMNPEICIUB TpEAeNibHbIE CPOKU HUX
BBHITIOJIHEHUS U CJTAYH.



Opranuzaiusi ¥ OCyLIECTBICHUE KOHTPOJIS 3HAHUU CTYACHTOB MO pa3ieily
«CamocTosTenbHass padoTa» MNPOBOAUTCS BO BHEYPOUHOM (GOpMe IO CUcTEMe
orpoca, 0ecesl, OpraHu3aly U MPOBEICHUH KOHTPOJIbHBIX PaOOT U KOJUIOKBUYMOB,
a TaKXe JOMOJIHUTEIbHOMY H3YUYEHUIO COACPKAHUS MEPUOAUYECKUX U3IaHHUM IO
npoOemMaM U3y4eHUs JTaHHOU JUCIUTUIHHBI.

8. MartepuajibHO-TEXHUYECKOE O0ecneYeHue 1 CIUIIHHbI.
8.1. Tlpn mpoBeAcHHM JEKUMOHHBIX 3aHIATHI HCHOJB3YETCS ayAUTOpUS,

OCHAILIEHHAas MyJbTUMEAUNHON amnmapaTypoil (IIPpOEKTOp, 3KpaH, KOJOHKH,
KOMIBIOTEP/HOYTOYK), [UIsI  OTOOpa)KEHUS MPE3CHTAIMOHHOTO  MarepHaa,
KOMITBIOTEP C YCTAHOBJICHHBIM HAa HEM Opay3epoM U MPOrpaMMHBIM 00€CIIeYEHUEM
JUIsL IeMOHCTpanuu npesentanuit (Power Point u ap.).

* Jlek1inoHHBIE ayTUTOPUH (JTOCKA, MEI)

8.2. JlaboparopHble 3aHATHS MPOBOJATCA B JABYX YYEOHBIX JabOpaTOpusix
kadenpsl HeOpraHudeckod u (usuyeckoi xumuu (oOmas miomags — 80 M?),
OCHAICHHBIX BCEM HEOOXOAMMBIM Y4YEOHBIM JITAOOPATOPHBIM O0OPYJOBaHHEM U
peaKTUBaMH, B TOM YHCIIE:

- KOMIUJIEKT Y4eOHOro jaabopaTOpHOTO OOOpYIOBAaHMS, BKIIOYAOMIMN B ceOs
HE00X0AMMOe NPUOOPHOE M XMMHYECKOE OOecredyeHne yd4eOHOro mporiecca Io
XUMUU;

- mrabopaTtopHast MeOeIb: CTOJIBI XUMUYECKHUE, KA(bI BBITSHKHBIEC, TyMObBI, MOWKH U
Ap.;

- y4eOHO-Ta0OpaTOPHBIH KOMIUIEKC «XHUMUS», BKIIOUYAIOMIUA MOJYJIN
«TepmocTaTy, « INEKTPOXUMUSD;

- mpodyee jabopaTopHOe OOOpyAOBaHWE U TPUOOPHI, HEOOXOAMMBIE IS
MPOBENCHUsT y4yeOHOro 3KcriepuMenTa: pH-meTpsl, 1neHTpudyru, TUTPOBATHHBIC
YCTaHOBKH, CTeKJsiHHAasg u (apdopoBas XuUMUUYECKas TMOCyAa, XUMHUYECKHE
PEaKTUBBI U Jp.;

- yaeOHO-HarsgHbIe mocooust: [lepuoanueckas tadnuna /.M. Menaeneena,
pSA HANPSKEHU METaJIOB, Ta0IuIa paCTBOPUMOCTH COJIEH.

JI1st caMoCTOSITENNbHOM PadOThI CTYACHTOB MO AUCIUILINHE «XUMUSD MOTYT

OBITh HCIOJIb30BaHBI KOMIIBIOTCPHBIC KJIACCHI, OCHaH_IéHHBIC KOMHB}OTCpHOﬁ
TEXHUKOM C BO3MOXKHOCTBIO IIOAKJIFOUYCHHS K CCTHU «I/IHTepHeT)) H OO0CTYIIOM B

ANEKTPOHHYI0 HHGOPMAIIMOHHO- 0Opa3zoBarenbhHyto cpeny KbI'Y u anexkrponHO—
6ubmmoreunsie cucreMbl « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH»



JUIS CTYyJIEHTOB C OTPAaHUYCHHBIMH BO3MOJYKHOCTSIMH 3JIOPOBbSI CO37aHbBI
CIICIMAIBHBIC YCIOBHS IS TOJy4eHHUs oOpa3oBaHus. B Iensx QOCTYNMHOCTH
NOJYYCHHUs  BBICHICTO  00pa30BaHUs 1O  00pa3oBaTeJIbHBIM  IIpOrpamMmamM
UHBAIMAAMA M JIMIAMH C OTPAHUYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS
YHHUBEPCUTETOM obOecrieunBaercs: 1. AJbTEpHATHBHOW Bepcueil oduimaibHOro
caiita B cetn «WHTepHeT» s ciaboBuismux; 2. [IpUCYTCTBHE acCHUCTCHTA,
OKa3bIBAIOIIETO 00YYArOIIEMYCss HEOOXOJMMYIO ITOMOIIIb; 3./1J1s1 MHBAIMIOB | JIMI
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbBSI IO CIyXy — TyOJUpOBaHUE BCITYX
CIpaBOYHOH WH(GOpPMAIMA O PACIHUCAaHUU YYEeOHBIX 3aHATHH; OOecIeucHUe
Ha/JIS)KAIMAMU 3BYKOBBIMH CPEJICTBAMHU BOCIpom3BeaAcHu WHpopManuu; 4. Jlns
WHBAJIMJIOB W JIMI[ C OIPAaHWYCHHBIMH BO3MOXXHOCTSMHU 3J0POBBS, HMEIONTUX
HApyIICHUS  OINOPHO-JIBHTATCIIBHOTO  ammapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYSCKHAC YCIIOBUS O0OCCIEUYMBAIOIINE BO3MOXHOCTh OCCIPENATCTBEHHOTO
J0CTyTa O0YyYaroIIUXCs B yUeOHbIC TIOMEIICHUS, OOBEKTY IMHUTAHUS, TyaJCTHBIC U
JIpyTHe TIOMCIIECHUS YHUBEPCHTETa, a Takke MpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HAJTMYUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX
MPUCTIOCOOJICHUI).
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