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1. HEJIb 1 3AJAYY OCBOEHUA N CIIUIIJINHBI

OCHOBHOW HeJBbI TUCIHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYIEHTOB
3HAHUI U YMEHUI 110 XUMHUH U Pa3BUTHE XUMUYECKOTO MBIIIJICHUS, HEOOXOIUMOTO
Opyd pelIeHud (PU3NKO-XMMUYECKHX MpoOsieM obecredeHus Oe30MacHOCTH
KU3HENEATSNIPHOCTH H  (POPMHUPOBAHUHM  LIETIOCTHOTO  E€CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

I'naBHas 3agaya JUCHUILIMHBI — (GOPMHUPOBAHHE WPEICTaBICHUNA 00
0COOCHHOCTSIX XUMUYECKOU (POPMBI OpraHU3alMu MaTEPUN, MECTE HEOPTAHUUECKUX
¥ OPTaHUYECKUX CUCTEM B IBOJIIOLIUU 3€MJIH, UHCTBE JTUTOCHEPHI, THAPOCPEPHI U
aTMoc(hepsl U poJId XMMHUYECKOTO MHOT000pa3us BEIIECTB Ha 3eMIIe.

3agayaMu U3ydeHHUs JUCHUILUINHBI ABJISIIOTCSH:

- U3y4YCHHE OCHOBHBIX XUMUYECKUX SBICHU;

- OBJajcHHE (YHIAMEHTAJIbHBIMU TIOHATHUSAMHU, 3aKOHAMU U TEOPHUIMHU
XMMHH, YTIIyOJIEHUE U CUCTEMaTU3alus XMMUYECKUX 3HAHUH;

- OBJIQJICHHME METOJaMH U IMpHEMaMM pEUICHHs] KOHKPETHBIX 3aj1ad W3
pa3IMyYHbIX 00JacTe XUMUH;

- (popmupoBaHUE HABBIKOB IPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA;

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

- (hopMupoOBaHUE TBOPUYECKOTO MOJX0/1a K IpOodeccuu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucounarHa « XuMHUsD») OTHOCHTCS K €CTECTBEHHBIM JUCIUIUIMHAM 0a30BOM
yacThu ydeOHOro IuUiaHa Mo HampaBiaeHuto noarotosku 06.03.01 buosorus
[Tpodunum: buonorust kiaeTku, OMOIKOJIOTHSI, TEHETHKA U SIBISICTCS 00s3aTEIbHON
JUISL U3YUYEHUsI CTyJIeHTaMu | Kypca OYHON U OYHO-3209HOM (POPMBI 00yUeHHUS.

JIns ocBOGHUS TUCHUIUTMHBI «XUMHUS» 00ydYaronIuecs UCIOJIb3yIOT 3HAHUS,
YMEHUS U HaBBIKH, CPOPMUPOBAHHBIE B XOJIe U3YYCHHUSI B 00111€00pa30oBaTEIbHON
IIKOJIE TIpeaMeTa « XUMUS».

HucrumnHa «XuMUs» CIOCOOCTBYET PACHIMPEHUIO 3HAHUN O CTPOCHUU H
CBOMCTBaX XMMHUYCCKUX COCIUHCHHM, OMOTC€HHON POJIM 3JIEMEHTOB, a TaKKe IS
YCBOCHUS B JaJbHEUIIEM TEOPETUUYECKUX OCHOB JPYIUX XUMHUUYECKUX U
OMOJIOTMYECKUX  JTUCHMIUIMH: «bBHUOXUMHUS M MOJICKYJISIpHAsE  OHOJIOTHSY,
«Duznonorust pacrenuity, «lluronorus», «l'eHetuka», «MuUKpoOHOJIOTUS U
BUPYCOJIOTUSD, «DU3NOJIOTUS KUBOTHBIX © UMMYHOJIOTUS» U T. I.

3. TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUSA
COAEPXKAHUA JTNCIIUITJINHBI

N3yuenune JVCLUIIIAHBI MTO3BOJIUT OBJIAJICTh CHENYIOLIEHN
o0menpodeccuonanbHoii komnerenuueit (OIIK):

OIIK-6.1-/IeMOHCTpUpPYET 3HAHUS OCHOBHBIX KOHLEMNIMHA U METOAO0B
COBPEMCHHBIX HANPBICHUA MAaTeMAaTHKH, (U3NKU, XUMHH W HAyK O 3eMIe,



aKTyaJIbHBIX MPOOJIEM OMOJIOTUYECKUX HAYK M MECIIEKTUBBI MEXKIUCITUTIIIMHAPHBIX
HUCCIeI0BaHUHN
OIIK-6.2-CrnicobeH Bcnoib30BaTh 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
KOHTPOJIS

pas3 HaumenoBaHue
HEJ pas3aeiaa

IIpeamer um 3apaum xumuHu. OCHOBHBIC
MOHATUS M 3aKOHbl XUMHHU. (OCHOBHBIC
KJIAaCChl ~ HEOPraHWYECKUX  COCIUHECHUH.
IIpenmer u 3amaun xumMuu. CBA3b XUMHUU C
Ouosioruer,  (U3MKOM,  CIEIUATBLHBIMU
nuciuiiHaMyu. OCHOBHBIEC 3aKOHBI XUMHUH.
OcHOBHBIE KJ1aCChl HEOPraHUYECKUX
coenquHeHud. COBpEMEHHBIE TEHJICHIIWH,
HAaNpaBJICHUSI W TEPCIEKTUBBI PA3BUTHUA
HAYKHU.

BBenenue T,K

Tema 1.1. DHeprermka XUMHYECKHX
MPoLEeCcCoB. [HonsTHA XUMUYECKOU
TepMOJIMHAMMKH. DHTaJIbIuA. 3akoH ['ecca.
[Tonsitue osHTpOonuu. DOuHeprus [ubOca.
TepMoanHaMUUYECKUE pacy€eThl IO PEAKIIUU.
Tema 1.2. CkopocTh peakuum M MeTO/bI
ee peryJiupoBaHus. Karaumus.
Onpenenenue  CKOPOCTH  XUMHYECKOU
peakuuu. 3aKoH NEUCTBUSL Macc. BiusiHue T,K
TEMIEpaTypbl Ha CKOPOCTh XMMHUYECKOU
peakuuu. [IpaBuno Bant-I'odda. Karanus u
KaTaJau3aTophl.

Tema 1.3. Xumnueckoe wu ¢Pa3oBoe
paBHOBecue. XUMHUYECKOE PaBHOBECHE.
@akToOphl, BIMAKOIIME Ha  CMEUICHUE
XMMHUYECKOro paBHoBecud. I[lpuanum Jle
[ITatense. da3oBOE paBHOBECHE.

OcHoBBI
usnueckoi
XHMHH.
XumMnueckas
TEPMOAMHAMMK
a M KHHETHKA

Tema 2.1. PactrBopbl. Krnaccudukarms
.. | PACTBOPOB IO arperaTHOMY COCTOSIHHIO Y

OcuoBbl ofmeii | P P Y
2. N COJICPKAHUIO PACTBOPEHHOI'O  BELIECTBA. T,K
PactBopb! KOHIIECHTPUPOBAHHBIE u
pa3baBiieHHblE. PacTBOPUMOCTBH BEILECTB.




CriocoObl  BBIp@KEHHUS ~ KOHILIEHTpALUU
pacTBOPOB.

Tema 2.2. Peaknum HOHHOIO O0OMeHA.
CBoiicTBa  pacTBOPOB  3JIEKTPOJIUTOB.
Kucnorel, ocHoBanms, comu. Teopus
AIEKTPOIUTUIECKON JUCCOLMALINH.
CreneHb M KOHCTAHTA  JIUCCOLMALIUU.
CuiibHBIE U CJTa0bIE IEKTPOJIUTHI.

Tema 2.3. BoagopoaHsblii mnoka3areJb.
I'mapoim3 conen. MoHHOE mpousBeneHue
BOAbl. Bogopoaueiil nokasarens. I uaponus
coner. OCHOBHBICE THUNBI  THIPOIU3A.

YpaBHeHUs TUAPOIU3A. Peakmuu
OCQXJICHUS U PAaCTBOPEHUSI.

Tema 2.4. OxkucjauTeabHO-
BOCCTAHOBHUTEJIbHbIE peakuun. OCHOBHbBIC
ITOHSTHS. CrenieHp OKHCJICHUS.
OnekTpoHHbld  Oamanc. Buger  OBP.
Oxucnaurenu u BOCCTAaHOBHTEIIH.

OIeKTpOJIM3  PACTBOPOB U PaCILIaBOB.
Koppo3us meTtamios.

Tema 3.1. Ilepuoamueckass cucrema
3JIEMEHTOB M  CTPOeHHEe  aTOMOB.
[Teppoanyeckuii 3aKOH U TEPUOAUYECKAS
cucreMa. M3MeHEHME METAUIMYECKUX U
HEMETAJIMYECKUX  CBOWMCTB  DJIEMEHTOB.
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. Xumuueckasi CBsI3b M CTPOCHHE
MoJieKyJa. [lpupoma XuMHYECKOW CBS3H.
Meton BAJICHTHBIX CBs3€EH. Meton
MOJICKYJISIpHBIX opOutaneir. KopaneHTHas
CBSI3b W ee Buabl. VoHHas  CBS3b.
Bonopoanast cBsi3b.
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. OcHOBHBbIE MOHATHS
OcHOBBI KOJLJIOMHOM XHMHUH. JlucriepcHblie
S. | KOJLUIOMIHOM cucteMbl. Teopus MHUILIETIO00pa30BaAHUS. T, K
XUMUH OCHOBHBIE TIOHATHSI KOJUIOMJIHOW XUMUHU.

KJIaCCI/I(pI/IKaHI/I}I AUCTICPCHBIX CHUCTECM.




JHucnepcuonHas cpeia u aucnepcHas (asa.
Teopus MUIEII000pa30BaHMUS.
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. Ilpeamer u  MeTOABI
AHAJIMTHYECKOH
KOJIN4eCTBEHHOI0 aHaJIM3a.
XUMHHU
Knaccudukanus MeTo/10B KOJIMYECTBEHHOTO
aHanu3a.  XapakKTEepUCTUKA  OCHOBHBIX
METONOB aHain3a. DOU3NKO-XUMHUYECKUE
METOJBI.
Tema 7.1. OcHoBHbBIE MOHATHUS
oprannvyeckoit xummuu. (OcodeHHOCTH
xumud  BMC. OcHOBHBICE  TOHSTHS
OPTraHUYECKOMN XAMUH. Peakiun
OcHOBBI MOJUMEpHU3allud U MOJUKOHJICHCAIUU.
7. | opranuyveckoii | BBICOKOMOJEKYISIpHbIE COCIMHECHUS. T,K
XUMHHU HomenknaTypa opraHuuecKux cOeMHEHUH.

CtpoeHne  OpraHMYeCKHMX  COCIMHEHUH.
OCHOBHBIE =~ MEXaHM3MBl  XUMHYCCKHX
peaKInil. OcobenHocTn XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUM.

CrpyKTypa THCUMIIIIMHBI

Taobauya 2. O061mas TPyJIOEMKOCTh JUCITUTIIMHBI COCTABJISIET 3 3aUETHHIC

eaunubl (108 yacon)

TpyaoeMKOCTh, 4aCOB / 3a4€THBIX €TUHUIL

Bun pabotsr 00O 0300
O0mas Tpy10eMKOCThb (B 4acax) 108 108
KonTakTHas pabora (B yacax): 48 48
Jlexyuonnwie 3anamus (J1) 16
lIpaxmuuecxue 3anamus (113)
Jlabopamopnwvie pabomuwi (JIP) 32 17
CamocrosiTesibHas padoTa (B yacax): 51 87

CamocTosTeIbHOE HN3YUYCHHUC Pa3aciIOB

CamonoaroroBka  (mpopaboTtka
MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia
U Marepuaja y4eOHHKOB M YYEeOHBIX
ocoomid, MIOJITOTOBKA K




J1a00paTOPHBIM 3aHATUAM,
KOJJIOKBUYMaM, pyoOexxHOMY
KOHTPOJIIO U T.1.),
IToaroroBka u MIPOXOXKJICHUE 9 9
MIPOMEKYTOYHOM aTTECTALINU
Bua npomMe:KyTOYHOH aTTeCTANNH 3ayer
4.1. Jlekuumn
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 peakny U METOJIBI €€ perynupoBanus. Karamus.
4. Xumuueckoe 1 (ha3oBoe paBHOBECHE.
5. PactBOpBHI.
6. Peakuun nonHoro ooMeHa.
7. Bonopoansiii nokazaresns. ['naposms cosen.
8. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.
0. [Teprnoanyeckast cHCTEMA 3JIEMEHTOB U CTPOEHHE ATOMOB.
10. XUMHUYECKAsI CBSI3b M CTPOEHUE MOJIEKYI.
11. OCHOBBI HEOPTAHUYECKOW XUMHH
12. OCHOBBI KOJUIOUTHONH XUMUH
13. OCHOBBI aHAJIUTUYECKON 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 | pasnena HanmenoBanue 1abopaTopHbIX padoT 42COB
Ornpenenenre OTHOCUTEIBHON MOJIEKYIISIPHON
1 | Beenenue 2
Macchl okcnia yriepozaa (IV).
2 Onpenenenre MOJISIPHON MaccChl SKBUBAJIEHTA [IMHKA
Beenenue pea P H 2
CKOpOoCTh XUMHUYECKHUX PEAKIUI. 3aBUCUMOCTD
3 | CKOpPOCTH peaklK OT TEMIEPATYpPhl U )
KoHUeHTpauu. Karanus. ['oMorenHsii u
TETEPOTreHHBINA KaTaJu3.




XHUMHUYECKOE paBHOBECUE. BinsiHue TeMiieparypsl v
4 1 KOHIICHTPAIIMU HA XUMUYECKOE PABHOBECHE 2
PactBopsl. PactBopumocTs coueii. [Iponssenenne
5 2 pactBopuMOCTH. [IpuroroBiaenne pacTBOpoB 2
3aJaHHON KOHLICHTPALINKU
6 ) DIeKTpoJuThYECcKas qucconuanus. ['uaponus )
(mpoToau3) coen
OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
7 2 DIIEKTPOXUMHYECKHUE CBOMCTBA METAILIOB, 4
AIEKTPOIN3 PACTBOPOB COJIEH.
8 4 CBOMCTBA IIETOYHBIX U MICJIIOYHO3EMEIbHBIX )
METAJVIOB M UX COCIUHEHUU
9 4 Xpom, Kene30, Mapralell, UX COCAUHECHUS U )
CBOMCTBA.
Ornpenenenue nopora KoaryJisiuud TUAPO30JIs
10 S BU3yaJIbHBIM METOJOM. 2
MeTobI NOJy4eHUSI U OYUCTKHU KOJUTOUTHBIX
1 S pPacTBOpPOB. 2
Bydepnbie pacTBOpbI U UX CBONCTBA
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 npedycmompeno no yueOHOMY NIaH))
4.5. CamocTosiTe/IbHOE U3yUEeHHE PA31€eJI0B TUCHUILTHHBI
Taonuya 5. Camocmoamenvrnoe uzyueHnue pazoesios OUCUUnIuHbl
No

BOHpOCLI, BBIHOCHUMEIC Ha CAMOCTOATCIIbHOC U3YyUYCHUC

PaszButne npencraBieHuld O CTpOEHMM aroMa. BosHOBBIE CBOMCTBA
1 asieKTpoHa B arome. llopsnok 3amonHeHus aTOMHBIX OpOUTaJIEH.
[Tpunuun Iaynu. [IpaBuno Xyuna.

IIopsnok W MOJNEKYJISPHOCTh pPEAaKIUU. XHWMHUYECKHE pPEakIUu B
TOMOTEHHBIX U T€TEPOTE€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. Kiaccudukamuss  KOppO3HHHBIX
OPOLECCOB. JJEKTPOXUMHUYECKAsT KOPPO3US METAIOB. MeToabl
3aIUATHI 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.

[TonydeHune u CBOMCTBA OpraHWYECKUX coennHeHud. HomeHnknaTtypa
OPraHUYECKUX COCIUHCHUU.

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

ATTECTAIINHU

Tekymuii KOHTPOJIb  YCIIEBAEMOCTH  CTYJICHTOB  OCYIIECTBIISIETCS B

COOTBETCTBHH C OAJUTbHO-PEUTUHTOBOM CHCTEMOW aTTECTAIlMM OOYy4YaroIMUXCs IO

OIIOIT BO KBI'Y. Cenenust 00 opranuzaiiuu paboThI IO 3TOM CUCTEME MPUBEICHBI

B TaOIUIIC.

Makc. 6amn
Ne KoHTponabHbIE MeponpUsITUS

(pacmpen.)

1 cemecTp

1 |Ilocemenue 3aHATHI 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 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 YHMCIIO HEMTPOHOB B aTOMAax CJEMYIOIIUX U30TOMOB: °N,
11981’1, 235U?

5. Hanummre cMMBOJIBI H30TOIOB 0JI0BA, aTOMBI KOTOPBIX COJEpkat 66,
68, 69, 71, 72 nertpoHa.

6. Onpenenure MOJEKYJAPHYIO MacCy BOJIbL, MOJEKYJbl KOTOpPOM
COJZIEpPIKAT TSKEIIBIA M30TOIl BOJOPOIa — JAEUTEPUM.

7.  DIeMeHT MeIb CyWECTBYeT B BHAE ABYX u30TomoB: “Cu m ®Cu.
Conepxxanue B mpupojie mepBoro usoromna paBHo 73 %, Broporo — 27 %.
BrluncnnuTe OTHOCUTENBHYIO aTOMHYIO MacCy ME/IU.

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

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

AJIEKTPOHOB B aTroMe paBHO 26. HazoBUTE 35IEMEHT, U30TOIIOM KOTOPOTO SIBISIETCS
TaHHBIA aToM. Hamumure cHMBOJI 3TOr0 U30TOMA.

10. CxonbKO BIEKTPOHOB M MPOTOHOB BXOJWUT B COCTAB aTOMa JJIEMEHTA,
KOTOPBIM HAXOAUTCS: a) B 5-M nepuojie U B mobouHoit moarpynme VI rpynisl; 6) B
4-m nepuoae u B riaBHou noarpynmne I rpymmsr?

11. Yewm omnpenensroTcss XUMHYECKUE CBOWCTBA DIIEMEHTOB?

12. TloguumHsieTCs JM [BUKEHUE JJIEKTPOHA 3aKOHAM KJIACCUYECKOMU
MexaHuku? Kak HaspiBaeTcs paszaen (U3MKU, KOTOPBIM HU3y4aeT JBUKEHUE
MHUKPOYACTHIL?

13.  Yro Ha3bIBaeTCS aTOMHOU OpOUTANIBIO?

14. Yrto xapakTepusyer IiIaBHOE KBaHTOBOe uncio? Kakue 3HaueHus: OHO
npuHuMaeT? YUTo Ha3bIBaeTCs HHEPreTUYECKUM ypoBHEM? UYemy paBHO 4YHCIIO
opOuTaNei Ha JTAaHHOM YHEPTeTUYECKOM YPOBHE?

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

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

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

18.  Kak Ha3bIBatoTCsl OpOUTANIH, AJII KOTOPHIX MOOOYHOE KBAHTOBOE YUCIIO
paBHO: a) 2; 0) 3?7 Uro Takoe 3HEepreTHYeCcCKuil OTypPOBEHb?

19. UYemy paBHO 4KCIIO IOJYPOBHEW Ha JTAHHOM 3HEPreTUYECKOM YPOBHE?

20. Yrto xapakTepu3yeT MarHUTHOE KBaHTOBOe 4ucio? Kakue 3HaueHUs
OHO MPUHUMAET I Ka)KJOr0 SHEPreTUYECKOro MoaypoBHs? UeMy paBHO 4YHCIIO
opOuTaNel Ha YHEPTETUYECKOM MTOTYPOBHE?



21. Yem oTnmyaroTcs ApPYyr OT Apyra opOUTalM, HAXOMASIIMECS HA OJTHOM
MOypOBHE?

22. Yto xapakTepu3yeT CHMHOBOE KBAHTOBOE YMCIIO?

23. Kakue 3HaueHUS OHO TPUHUMAECT?

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 DSHEPrUs MOAYPOBHS  COIVIACHO  ITPABHILY
KiteukoBckoro?

30. Kaxk popmynupyercs npasuiio ['ynma?

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 MoOJIeKyJ1ax. KakoBa reomerpudeckast popMa 3THX
MOJIEKYJ1? SIBISIFOTCS AW OHU MOJISIPHBIMU WJIM HETIOISIPHBIMU ?

35. Kakue u3 cnenyromux MOJIEKYJ SBISIOTCS MOJSPHBIMU U KaKUE —
HenoyisipasiMu: OF,, MgBr,, PCI3, BCl13, HoS, A1Brs? Ilouemy?

36. Monekyna okcuna yriaepoga (IV) CO0, umeer nunelHyo ¢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-

BOCCTAHOBUTEJIbHBIMH:
a) KOH + CuCl,; — KC1 + Cu(OH),;  6) KBr + Cl, — KC1 + Bry;

B) FG(OH)g — F6203 + HzO; F) Pb(N03)2 — P])O + N02 + 02‘7
3ananue 2:
1. 3aKOHUYMUTE ypaBHEHUA CJICAYIOUINX MPOIECCOB:
a) Al°-3e = B) N7 - 5¢ = n) Bry + 2e =
0) S+ 8e = r) Fet + le = e) Mn*2 - 5¢'=
Kakue u3 HUX SBISIOTCS MPOIECCAaMU BOCCTAHOBIICHMUS ?
2. Kakue u3 cineayromux BemecTB MOTYT ObITh: a) TOJIBKO OKHCIUTENISIMU; O)

TOJIBKO BOCCTaHOBUTCIISIMU, B) N OKHCIUTCIAMH, W BOCCTAHOBHTCIISIMU: CI'O3,
Mg3P2, N212CIO4, SOz, KI, KNOz, L1C104, KH, Fe, Hz()z, (NH4)QS?

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

a) P+ KOH + HZO — PH3 + KH2P02;

6) H,S0;+ H,S — S+ H,0; B) KCIO; — KC1 + KCIO4;

F) NH4NO3 — NzO + Hzo; I[) Cu + HNO3 — Cu(N03)2 + NO + HQO;



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

4. MCTOI[OM QJICKTPOHHOTI'O OajlaHca COCTaBbTE YpPaBHCHUA OKHCIIUTCIBbHO-
BOCCTAHOBUTCIIbHBIX pCaKHHﬁ, KOTOPBIC IIPOTCKAIOT I1I0 CXEMaM:

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

6) C+ HN03 — C02 + NO + HQO

B) Mn0O, + 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

) KMnO4 + NH; — KNO3; + Mn0, + KOH + H,0

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

I/I) H2C204 + KMIlO4 — COZ + K2C03 + MHOZ + H20

K) C6H1206 + KMIlO4 + HzSO4 — COZ + MI’ISO4 + KQSO4 + HZO

I[Hﬂ Ka)KI[Dﬁ PCaAKIIMH YKAXKUTC BCHICCTBO-OKHCIIUTCIIb M BCHICCTBO-BOCCTAHOBHU-
TCJIb, ITPOLCCC OKHUCIICHUA U IIPOLHCCC BOCCTAHOBJICHUA.

3aaHuA K KOJUIOKBHYMY

Bapuanr 1
1. ChopmynupoBaTh OCHOBHBIEC Ta30BbIE 3aKOHBI.
2 Macca 107 M® azora (n.y.) pana 1,25 1 -10~kr. Beumciure mIoTHOCTb a30Ta MO
BOJOPOJY U BO3IYXY.
3. BbluuciauTe MOJIIPHYIO MacCy 3KBUBAJEHTA MeETallla, €CIM B €0 XJOPHIE
MaccoBast 10Jis xjopa 79,78%, momnsipHas Macca SKBUBaJIeHTa xJjopa 35,451/M0b.
4. PaccuuraiiTe IJMHY BOJIHBI 3JIEKTPOHA, €CIM CKOPOCTh JBHKEHHS 3JIEKTPOHA
pasna 2-10% m/c.
5. Ckomnbko cB0OOHBIX d -opOuTaneit coaepxutcsa B atomax Sc, Ti, V?
HanummuiTe 35eKTpoHHbBIE POPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.

Bapuanr 2
1. ITpunnun [Haynu. 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 OJAHOM MOJIEKYJIbI BEILIECTBA.
3. Beruucnure Mossipayro maccy 3kBuBasienTa KHSO4 B ciepyrommx peakuusx:
KHSO4+ BaCl, — BaSO 4 + KC1 + HCI
KHSO., + KOH =K,SO4 + H,0.
. Beruucaure snepruto (3B) Bo30yx1eHuUs 31eKTpOHA B atoMe Na, eclii Mapsl €ro
nornomaroT GOTOH ¢ IIMHOM BOIHE 4340-10710 .
5.DHepreTuyeckoe COCTOSIHME BHEIIHEro AJIEKTPOHA aToMa  OMUCHIBACTCS
CJIEAYIOIMMHU 3HAYCHUAMHU KBAaHTOBBIX uncel: M — 3; [ = 0; m; = 0. ATOMBI Kakux
AJIEMEHTOB MMEIOT Takou 3nekTpoH? CocTaBbTe 3JIEKTPOHHBIE (HOPMYJIBI aTOMOB
ATUX JIEMEHTOB.

Bapuant 3
1 OcHOBHBIE XapaKTEPUCTUKN XUMHUYECKOU CBSI3U.
2. OnpenenuTe MOISPHYIO MACCy JBYXBAJIEHTHOrO MeTaia, ecai  14,2-107 kr
OKcHJa 3Toro Meramia oopasyror 30,2-107 kr cynbdara MeTasa.
3.Brraucaure nnuny cBsazu C-Cl1 B CCL4 o cnenyromuM JaHHBIM: JITMHBI CBSI3EH



C-C u C1-C1 pasusl coorBercTtBeHHO 1,54-101% 11 1,99-1071%M.
4. Jlns aToMa ¢ 3JIEKTPOHHOI cTpykTypoit 1S?2S?2P? pimmuTe B TabIuily 3HAYEHHS
YeThIpeX KBAHTOBBIX 4HCEN: I, |, m, my onpeaenure Kaxabld U3 DJIEKTPOHOB B
napajuieIbHOM COCTOSTHUU
Howmep aniextpona ... 1234567
n..
I..
mg ...
m ...
5. Bbluucnure CpeHIO0 MIOTHOCTh MO BOJAOPOAY M IO BO3AYXY Ia30BOM CMECH,
oOBeMHBIe 10H ra3oB B kotopoit st CHy u CoH, paBabI 52 1 48%
Bapuanr 4
I. OOmee nonsiTue o pactBopax. PactBopumocts. [IpaBuno CemeHueHKO.
2.11pu cunteze ammuaka N, + 3H, <-> 2NH3 paBHOBecHe yCTaHOBHIIOCH MIPU
CJIETYIONTUX KOHIICHTPAILIUSIX BEIECTB (MOJIb/J):
Cn2 =2,5; Ciz=1,6; Cnuz = 3,4. Beruuciaure KOHCTaHTY paBHOBECHSI ATOM
peaKuuu U UCXOAHbIE KOHUEHTpaunu N, 1 Hy.
3.B cocTosiHM paBHOBECHUS CUCTEMBI
CO, + H, <-> CO + H,O
peaKIMOHHAs CMECh UMeJIa 00bEMHBIN COCTAaB:
22% CO,, 41 % Hs. 1 7% CO u 20% H,O.
BerunciuTe Kp u Kc miis stoit peakuuu nipu 1900K.
4. B kakoi Macce BOJbI CleayeT pacTBOpUThH 30r OpoMuia Kaaus JUisl TOJTydEHUS
pacTtBopa, B KoTopor MmaccoBas noysi KBr paBHa 6%?
Bapuanr S
1. Paz0aByieHHBIE pacTBOPHI HEANEKTPOIUTOB. JlaBiaenue napa. (1mu 3akoH Payis).
2. Boeruucnaute MossipHyto koHueHtpauuio K>SOs, B 0,021 KOTOPOTO coaepKuTcs
2,74 pacTBOPEHHOIO BEIIECTBA.
3. Hanumwre BbIpa)keHUs KOHCTAHT PAaBHOBECHUS CJICTYIONTUX 0OPATUMBIX pEaKITHil:
1) Fe;O4 +4H, <-> 3Fe(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2Cl1,
3)C + CO,<->2CO
4.ITpu HEKOTOPOI TeMIepaType KOHCTAaHTa PABHOBECHS PEAKIINU
H,+ Br,<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEaKIIMOHHOW CMECH,
€CJIu JJIsl peakiuu 0buH B3sIThl 1Motb Hy 11 2 Mons Brs.

KomnbrorepHoe TectupoBanue
B TeueHme cemectpa CTYIAEHT MPOXOAHUT MPOMEKYTOYHOE TECTHPOBAHHUE TIO
Tpem ToukaMm. Kaxkaast peTHHTOBast TOUYKa OIIEHUBAETCS MaKCUMAIIbHO B 6 OaioB
(100% BoimonHeHust 30 KOHTPOJIBHBIX 3aAaHUN).
Crynent, HaOpaBumii 92-100% nonyyaet 6 6amnos; 67-91% - 5 6amnos; 51-
66%- 4 6anna; 34-50% - 3 6anna; 17-33%- 2 6anna; 1017% -1 6amn.

IIpuMepbI TECTOBBIX 3aJaHUH
. OCHOBHBIE NOHSATHS U 3aKOHbI XUMUHU



I: T3 Nel

S: Xumust u3ydaer:

- XUMHUYECKHE CBOMCTBA

- XUMUYECKHE PEaKINU

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

I: T3 No2

S: XMMUYECKUH JIEMEHT XapaKTEPU3YyETCS:
-: YHCJIOM HEVUPOHOB

-1 YACJIOM HYKJIOHOB

+: 3apsiIoM sAapa

- Maccou aroMa

I: T3 Ne3

S: 3aKoH 0 paBEHCTBE YKCiIa MOJIEKYJ B paBHBIX 00bEMax pa3IMYHbIX ra30B MPU
OJIMHAKOBBIX YCIIOBUSIX OTKPBLI:

-: I'enn-JIroccak

-: T'ece

+: ABorazipo

-: lanbToH

I: T3 No4

S: OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca

- IMEET Pa3MEPHOCTD «a.€.M.»

+: 6e3pa3MepHOCTh

- IMEET Pa3MEPHOCTh «I»

I: T3 Ne5

S: CBoiicTBa BeIIECTBA ONPEIEIISIIOTCS:

+: COCTaBOM M CTPOCHUEM MOJIEKYII

: TOJIKO KOJINYECTBEHHBIM COCTAaBOM

: TOJIBKO CTPOEHUEM

: TOJIbKO KQYECTBEHHBIM COCTABOM

I: T3 Ne6

S: Haittu MonekyisipHyto Maccy rasa, | 1utp KoToporo umeet maccy 1,25t
-: 56

+: 28

-1 44

-1 34

I: T3 Ne7

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

-1 32,8

+: 41,6

-: 56,2

-: 44,8

Crpoenue atoma.

I: T3Nel



S: DNeKTpOHBI, NPOTOHBI U HEUTPOHHI SIBIIIIOTCS SJIEMEHTAPHBIMU YacTUllaMu. Mx
CTPOEHHUE OMMUCHIBACTCS 3aKOHAMHU:

+:BOJTHOBOM MEXaHUKOM

-:TIEPUOJIUYECKUM 3aKOHOM

+:KBaAaHTOBOW MEXaHMKOM

-:KJIACCUYECKOM MEXaHUKOM

-:3aKOHOM ABOTajipo

I: T3 Ne2

S: MukpooOBbeKThI 00a1a10T:
-:BOJIHOBBIMH CBOVMCTBAMU

- I pakuuen
+:KOPITYCKYJISIPHO-BOJTHOBBIMHA CBOHCTBAMH
-:KOPITYCKYJISIPHBIMH CBOMCTBaAMHU

I: T3 Ne3

S: DnekrpoHHas GopMylia BHEIIHETO SHEPTETHIECKOTO CJI0S aTOMa HauboIee
AKTHBHOT'O METAJLIA:

-:2s!

+:3s!

-:3s2

-:3s23p!

I: T3 Ne4

S: Dnexrponnyopopmynyaroma 1s22s*2p®3s23p°3d®4s? umeer xumudeckuii
5JIEMEHT:

-:Mapragen

-:K00aJIbT

+Kene30

- IIMHK

I: T3 No5

S: O6m1e popmyiie 903 COOTBETCTBYET BBICIINIA OKCH/T DJIEMEHTA, aTOM KOTOPOTO
UMEET CTPOCHUE BHEIITHETO YJICKTPOHHOTO CIIOS:

-:38%3s!

-:4s24p°

+:3s23p*

-:28%2p?

I: T3 Ne6

S: Pacnipenenenue 3JIEKTPOHOB 110 OPOUTAISIMB OCHOBHOM COCTOSIHUM aTOMa
OTIpeJIeIISIeTCS:

-:mpuHUMIIOM 3anpeta Ilaynm

- TIPUHIIAIIOM HaWMEHBIIIEH SHEPTUN

+:BCEMU NIEPEUNCIICHHBIMH BBIIIE TPUHITUTIAMHU



I: T3 Ne7
S: HauMeHbIuii paanyc uMeeT aToM dJIEMEHTA:
-:CTpOHIIUSA
-:0apus
+:pagus
-:KaJablus
Bonpocsl k 1adopaTopHbIM padoTam

JlabopatopHnas paGora
«OnpeneseHue MOJIEKYJISIPHON MacChl YIJICKUCJIOTO Ta3ay.
1.Kakue Benu4MHBI XapaKTEpU3YIOT COCTOsSHUE ra3oB? Ha3oBuTe equHULBI
U3MEPEHHUs MacChl, 00BbEMA, JABJICHHS U TEMIIEPATYPHI.

2.Yto Ha3bIBaeTCA IUIOTHOCTBIO Tra3za Mo Bo3ayxy? Kak BbIYMCIUTH
MOJIEKYJIIPHYIO MacCy BEIIECTBA, 3Has IJIOTHOCTh €0 MApOB 110 BO3AYXY?
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3.Kak mpeoOpasyercs popmyrna ajig pacdeTa MOJEKYJIPHOM Macchl rasa,
€CJIM OTHOCHUTEJIBHYI IUIOTHOCTH €r0 ONPENEIUTh 10 a30Ty WIHM IO JTHUOKCHIY
yriepoaa?

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

S.Ilouemy nuoOKcHI yriepoja, KOTOPbIM BBIXOAUT U3 ammapara Kwumnmna,
IPOMBIBAIOT CHAuaja pacTBOPOM THUApPOKapOOHaTa HATpPUs, a MOTOM CEpHOM
KHCJIOTOM?

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

7.Ilonyuute u3 ypaBuenus Knaneipona—MenaeneeBa MOJISIpHBII 00beM ra3a
TP HOPMAJIbHBIX YCIOBUSX.

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

9.YeM oTM4arOTCs HICAIbHBIE U PEATIbHBIE Ta3bl?

10.Jlokaxkute crpaBe JIMBOCTh CJIEACTBHUI 3aKOHA ABOTrajipo.

11.ITouemy ra3oBbl€ 3aKOHBI CIPABEIMBHI U 11 CMECU Ta30B?

12.0 kakux CBOMCTBaX Ta30B M Ta30BbBIX CMECEH TOBOPUTCS B 3aKOHE
JansToHa?

JlabopaTopHas padora
«OmnpenesieHne MOJIIPHO MAacCChl IKBUBAJIEHTA METAJLJIA)

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

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

3.ChopmynupyiiTe 3aKOH XUMUYECKUX IKBUBAJIICHTOB.

4.YTo Ha3bIBa€TCS SKBUBAJIEHTOM 3JIEMEHTAa U 3KBHUBAJIEHTOM CIIOXKHOIO
Bewectsa? [IpuBenure npumepsl.



5.Kak paccuntaTh SKBHUBAJIEHTHI BEIIECTB B XUMHUYECKHX PEAKIMIX?
[IpuBeauTe NpUMepHI.

6.Kak paccuuTaTh SKBUBAJIEHTHI BEIECTB 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. Yro Takoe CKOPOCTh XUMHYECKOW peakuuu?! 3aluIIUTe MaTeMaTH4YECKOe
BBIPAKEHUE IS ONPEIEIICHUS] CKOPOCTH TOMOTEHHOM M T€TEPOT€HHON PEAKIIUH.
5. Or kxakux (akTOpOB 3aBUCUT CKOPOCTb peakiuu? CopmynupyiiTe 3aKoH,
ONPEIEIAOIIUI 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLIEHTPALIMK pPEearupyronmx
BEILECTB. 3AMMIINTE MATEMAaTUYECKOE BBIPAKEHUE 3TOIO 3aKOHA ISl TOMOTE€HHBIX
U rereporeHHbix peakuuil. ChopmynupyiTe QU3NYECKUN CMBICIT KOHCTaHTHI
CKOPOCTH PEAKLIHUH.
6. Chopmynupyiite npaBwio Bant 'odda, 3anuimmre MateMaTHueckoe ypaBHEHUE
3aBUCHUMOCTH CKOPOCTH PEaKLMU OT Temreparypbl. OObsICHUTE (PU3NUECKUN CMBICIT
TEMIIepaTypHOro ko3 duireHTa.
7. UTo Ha3pIBacTCd MEXAHU3MOM XUMHYECKOM peakuuu? UTo Takoe «IHEprus
akTuBaunn»? Kak 3aBUCTH CKOPOCTh PEAKIIMM OT BEJIIMYMHBI SJHEPTUHA AKTUBALIVU?
3anummre ypaBHEHHE AppeHuyca U OOBACHUTE (PUINYECKU CMBICT BCEX
BXOJISIIIUX B HETO BEJTMYMH.
8. Kakue BemiecTBa Ha3bIBAIOTCS Kartajn3aTopamu’? BiMsroT M KaTanm3aTopbl 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. OOBsicCHUTE MEXaHU3M TeTEPOreHHON KaTauTudeckon peakuuu. Kakue cragum
NOSIBJISIFOTCS. B TETEPOr€HHOM KaTaju3e 10 CpaBHEHUIO ¢ ToMoreHHsIM? [IpuBenure
pUMEPHI TPUMEHEHUS KaTaTUTUYECKUX PEaKIUil.

JlabopaTopHasi padora « XMMHUYECKOE PABHOBECHE)
1. Kakue peakumy Ha3bIBalOTCS 0OpaTUMBIMU, a Kakue — HeoOpaTuMbiMu? HazoBure
TEPMOJMHAMUYECKOE YCJIOBHE oOOpatuMocTd peakuuu. [IpuBenute mnpumepsl
O0OpaTUMBIX U HEOOPATUMBIX PEAKIIHIA.
2. Ha3zoBuTe Tpu Mpu3HaKa XUMHYECKOIO PABHOBECHSI.
3. UTto Ha3bIBaIOT KOHCTAHTON XMMUYECKOTO paBHOBecus? ChopMmynupyiTe 3aK0H
JNEUCTBYIOIIMX MacC JUIsi PABHOBECHBIX CHCTEM. 3allHIIUTE MaTeMaTHYECKOe
BBIPAKEHHE VISl BBIUMCIEHUSI KOHCTAHThl XUMUYECKOTO PAaBHOBECHSL.
4. Kak cBsi3ZaHa KOHCTaHTa XMMHYECKOTO PABHOBECHS C BEJIMYMHOW CBOOOHOU
sneprun ['n66ca? 3amummrTe MaTeMaTHMYECKOE BBIPAKEHHUE STOM 3aBHUCHMOCTH.



[losicHuTe, KaKk U3MEHSAETCS BETMYMHA KOHCTAHThI PABHOBECHS JJIs1 SK30TEPMUUECKHUX
Y SHJOTEPMUYECKUX PEAKIMH C U3BMEHEHHEM TEeMIIePaTyphl.

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

JlabopaTopHas padora «OKHCIUTEILHO-BOCCTAHOBUTEIbHbIC PEeaKIIMID)
1. Kakoii mporecc Ha3bIBa€TCsl OKUCIEHUEM, KaKOU — BoccTaHoBIeHueM? YTo Takoe
CTENIEHb OKUCJIEHUS U KaK €€ BBIYMCIHUTD?
2. Kakue BemiecTBa OTHOCATCA K BOCCTAHOBHUTENSM, & KAKUE — K OKHCIUTENSAM?
[IpuBenuTe MPUMEPBL.
3. Kakuwe THUIBI OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peakiuuii Bbsl 3Haete?
[IpuBenuTe NpUMEPBHL.
4.  OObscHuUTE  MpaBUiia  ONpEAENIEHUs  NPOAYKTOB  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBLHON PEAKLIUM.
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 mouaTue «pactBop»? Ha kakue BUABI 110 arperaTHOMY COCTOSI- HUIO
nensitess pactBopbl? [lo kakoMy HPUHIMIY KOMIOHEHTBI pacTBOpa OTHOCAT K
PAcCTBOPUTEITIO U PACTBOPEHHOMY BEIIECTBY?

2. Ot kakux (akToOpoB 3aBUCUT pacTBOpPUMOCTH BemecTB? Kakoil pactBop
CUMTAETCS] HACBHIIICHHBIM?

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

4. aiite onpeneneHUEe KOHIEHTPALMM PACTBOPAa M IMPUBEIUTE OCHOBHBIE
CHOCOOBI BBIPAXKEHUS KOHLEHTPALIMU KHUJIKUX PaCTBOPOB.

5. Hanummre mMareMaTH4ecKoe BBIPa)KEHHE 3aKOHA 3KBHUBAJICHTOB JJIA pe-
aKIuu B pacTBopax. Yemy MpH pacuerax IiesiecooOpa3Hee MCHOIb30BaTh MOJISIP-
HYIO0 KOHIIEHTPAIMIO YKBUBaJIEHTa (HOPMaIbHYIO KOHIIEHTPAIUIO)?

6. BeiBeguTe opmMyJibl 7151 IepecyeTa MaccoBoM 107U (®, %) B MOJISIp- HYIO,
MOJISIPHYIO KOHILIEHTPAIMIO 3KBUBAJIEHTA, MOJISIIBHYIO KOHLIEHTPALMIO, UCTIONb3Ys
TOJIBKO TJIOTHOCTh PACTBOPA U MOJISIPHYIO MAacCy PacCTBOPEHHOI'O BEILIECTBA.

7. MOXHO M B pacuerax MO «IpPaBUIy KPecTa» HCIOJb30BaTh MOJSIIb-
HOCTb, HOPMAJILHOCTh U MOJIBHYIO J10J1107

JlabGopaTopHasi padoTa «JIEeKTPOJUTHYECKAS TUCCOLMALMSD)

1. B yem 3akitodaercs CyIIHOCTb 3JIEKTPOJIMTHYECKOW Teopun? B dyem
Pa3HUILIA B MMOHATUAX JIEKTPOIUTHYECKAS JUCCOLMALIMS U HOHU3ALMS?
2. JlaliTe ompenesieHHEe KHUCIOTE, OCHOBAHHUIO M COJM C TOYKH 3PEHUSA

TEOPHUH JICKTPOIUTAYECKON JTUCCOLIUALINY.



3. Kak 3aBHCUT cITOCOOHOCTH BCIICCTBA K AUCCOONMALIMK OT BHUJAa XHUMHU
YEeCKOM CBSI3HU MCKOY €10 KOMIIOHEHTaMMU?

-+, 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 U3MEPATHh KOHIIEHTPALIMIO HOHOB BOJOPOAA
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 Ha3bpIBaeTCs KOHCTAHTOM auccoruanun? KakoBa cBsSI3b KOHCTAHTHI
JMCCOILMAIIMKN CJa00ro 3JIEKTPOJIMTa CO CTENEHbI aucconuanuu? B dyem cyThb
3akoHa paz0apneHuss OctBanpaa?

0. KakoBo 3HaueHHEe KOHCTaHTHI Aucconuranuu Boawl? Ilouemy Ha mpak-
THKE HCTOJb3yeTCs MOHHOE IMPOM3BEJCHUE BOABI (UeMy OHO paBHO), a HE KOH-
ctanta aucconuamnuu? Kakoo 3naduenue pH s Boawl? MI3MeHseTCs v 3Ha- YEHUE
pH BOBI C TOBBIIIICHUEM TEMIIEPATYPHI?

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

JlabGoparopHasi pabora «I'mapoJus cosiein»

1. Yro sBiseTCs NMPUYMHOM peakiuu runposusa? [lalte onpeneneHune
peakiuu ruapoausa. Kakue BO3MOXKHBI TUITIBI PeaKIMK THaApon3a’?

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
MOCJEAYIONIEHN ) pABHOBECUE PEAKIIUH THAPOIN3a CMEIIEHO B CTOPOHY ITPO- TYKTOB?

4. Uto Ha3bIBa€TCSA KOHCTAHTOM ruApoaun3a? BelBenuTe BhIpa)KeHUE KOH-
CTaHTBbI JJIsl PEAKUHMHU TUIPOJIU3a 10 KaTHOHY, aHUOHY, KATUOHY U aHHUOHY OJIHO-
BPEMEHHO.

5. Uto Ha3pIBaeTCsl cTeNEeHbIO TuApoau3a? OT kakux (akTopoB OHA 3a-
BUCUT? Kak MOXHO YIpaBJISITh CTENEHBIO TUAPOIIN3A COJINA?

6. Bcerna nu HENTpanbHOCTH PacTBOpPA COJMM YKa3bIBAE€T HAa OTCYTCTBHE
peakuuu ruapoansa’?

7. [Touemy sHeprus ['nb0ca peakiyu ruaposivsa B MoaBIIsSIFOIEM O00JIb-
IIMHCTBE CITy4aeB OoJblIe HYJIs?

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

9. Kak 3aBuUCHUT cCTeneHb TMAPOIU3A COJIM, THAPOJM3YIOLIECHUCS 10

KaTHOHY, OT pa3Mepa KaTHOHA U €ro 3apsaa?
10. BriBeaute popmyiy, MOKa3bIBAIOIIYIO CBSI3b MEXKAY KOHCTAaHTOU U CTE-
NEHBIO TUAPOan3a. B Kakux ciydasx BeIpa)KE€HUE MOYKHO YIpOIIATh?



11. Kak Biusger teMmreparypa Ha TiyOMHY NPOTEKaHUs PEAKUUU THIPO-
mn3a? OOBSICHUTE 3TO BIUSHUE, OCHOBBIBASICh HA 3aBUCUMOCTH JIUCCOIMAIIMN BOJIbI
OT TeMIEPaTypHI.

12.  Yto Takoe COBMECTHBIN ruiponan3? JJisi Kakux coJieid OH XapaKTepeH?
KaxoBa riryOrHa npoTeKaHus dTUX peaKiuii?

13. BeiBeauTe ypaBHEHUE, MO3BOJSIOIIEE pPAaCCUUTHIBATH 3HaueHue pH
pacTBOpPOB, TMOJIYYEHHBIX IIOCJE PACTBOPEHHUE COJEH, TUAPOIU3YIOIMIUXCS MO
KAaTHOHY, aHHOHY, KATUOHY U aHUOHY OJTHOBPEMEHHO.

14. B dem 0COOEHHOCTH peakIUMu TUJpOoJU3a KUCIBIX cojiei? Kak pac-
cuntaTh 3HaueHune pH pacTBopa, 06pa30BaHHOTO PaCTBOPEHUEM KUCIIOW COU?

JlaboparTopHas padora «KoMimiekCHbIe COeIMHEHU

1. Jnsa kakux 3neMeHTOB nepuoandeckou cucremel .M. Menaene- eBa
XapakTepHO 00pa3oBaHNE KOMIUICKCHBIX coeauHeHuii? [louemy?
2. Onpenenute 3apsj KOMIUIEKCA, CTENEHb OKHCICHUS M KOOpAMHA-

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] JlaitTe cuctreMaTi4ecKue Ha3BaHUS TUM COSTUHCHHSIM.

3. Kakue dactuiibl MOTYT BBINOJHATE (yHKIUIO TurannoB? [losic- Hure,
nouyemy Mojekyina ammuaka NH3 MoxkeT ObITh TUTaHI0M, a Ka- THOH aMMoHust NH4
+ - Her? IlpuBenute mpumepbl (HE MEHEE TPEX) KOMIUIEKCHBIX COEIUHEHUHN C
Pa3IMYHBIMU JTUTaHaMU.

4. CocrtaBbTe (OpMYJIBI CHEAYIOIIUX KOMIUIEKCHBIX COCJAMHEHUMN: a)
TPUAMMUHTPUHUTPOKOOaANbT, ©0) rekcapropodeppar(Ill) warpus; 53  B)
TETPaXJIOPOATIOMUHAT KaJINS; r) rekcaunanoko6anbtar(IIl) rekca-
ammunkoOanbTa(lll); 1) 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
pEaKIni.

6. N3BecTHO, uTO KpacHas kpoBsiHas cosib K3[Fe(CN)6] Gonee si0- BUTA,
gem kentas — K4[Fe(CN)6]. O06wsacaute >T0oT (hakT. Kakme MOHBI BBI3BIBAIOT
orpaBnenue? CocTaBbT€ BBIpAXKEHUS OOIMUX KOHCTAHT HE- CTOWKOCTH
KOMITJIEKCHBIX MOHOB, BXOJISIIIMX B COCTaB COJICH M CpaBHU- T€ WX 3Ha4YeHUs (TalJI.
3 Ilpunoxenus).

7. [IpuBenuTe B MOHHON (hopMe ypaBHEHUS peakUuid, TPOTEKAOIINX IO
cxemaM: a) 2CuSOs + Ky[Fe(CN)s; — Cuy[Fe(CN)g] + 2K,SO4; 6) Fe(SCN)s +
6NH4F — (NH4)s[FeFs] + 3NH4SCN; B) 2K4[Fe(CN)g] + Cl, — 2Ks[Fe(CN)g] +
2KClI; r) Cu(OH), + 4NHj3(5-5) — [Cu(NH3)4](OH),. Kakue cBoiicTBa KOMILIEKCHBIX
COEIMHEHUN OHU OTPaAXKaAr0T?

JlaGopaTopHasi padora «JaeKTPOoIH3 coJieil»
1. Kakoii mpouecc Ha3bIBalOT 3JeKTposin3oM? Kak Ha3bIBae€TCS yCTAaHOBKA st
npoBeneHus iekTponu3a? Kakoi 37eKTpo SIBISIETCS aHOAOM, a KaKOW KaToJIOM
IIPU JIEKTPOIIU3E?



2. O0OBsicHUTE, KaKK€ MPOIECCH TPOUCXOAT Ha KaTO/IE U aHOE MPHU SICKTPOIH3E
paciuiaBa COJIM WM WIeNo4yd. B 4YeMm pa3nuure aHOAHBIX MPOLIECCOB JIA
KHCIIOPOJICOIEPKAIIUX U OECKUCIOPOIHBIX AHHOHOB?

3. Kakue JOmOJIHUTENbHBIE MPOLECCH BO3MOXHBI IPU DJIEKTPOJU3E BOIHBIX
pacTBOpOB coiiell u menovyer? Hanummure ypaBHEHHE KATOAHOTO BOCCTAHOBJIEHUS
Y aHOJHOTO OKHCIICHHS] MOJIEKYJI BOJIBI [P AJIEKTPOJIM3€E BOJIHBIX PACTBOPOB.

4. Kak BiIusieT aKTUBHOCTh KaTMOHA METajla Ha XUMHUYECKYIO MPUPOAY Ipouecca
Ha KaToJ€ MPU AIEKTPOIU3€E BOJHBIX PACTBOPOB COJIEH?

5. Kakue mponeccbl MOyT Ha aHOJE MPU DJIEKTPOJN3E KUCIOPOACOACPKAIUX U
OECKUCIOPOIHBIX KUCIOTHBIX OCTaTKOB?

6. B kakoMm ciy4yae 3J€KTpOJIM3 MPOXOAUT C AKTHUBHBIM AHOJOM, & B KAKOM — C
nHepTHBIM? Kak 3T0 ucnons3yercs B IpOMBIIIIIEHHOCTH?

7. Chopmynupyiite 3akoH Dapajies U 3aIUIIUTE €ro MaTEMaTUUE€CKOE BhIpaKEeHUE.
UYT0 Ha3BIBAETCS «BBIXOJ IO TOKY»?

8. Pacckaxxure O NPHMEHEHWM IIpoliecca 3JEKTPOIU3a B PAa3IMYHBIX OTPACIAX
HapOJHOIO XO3sICTBa.

JlaGopaTopHnasi padora «bydepHbie pacTBOPbD)

1. Uro Ha3biBaeTcs OydepHoil cuctemoit? B dyem 3akmouaercs OydepHoe
neucrteue?
2. Kaxkue 35ekTpoab1 ucnonb3yroTes 1t u3Mepenus pH?

3. CTexJIsSHHBIN 3JEKTPO: CXeMa, CTpoeHue, ocobeHHocTu. HanucaTte ypaBHeHMe
AIEKTPOAHON PAAKLIHUH B CTEKISIHHOM 3JeKTpoAe. OT 4ero 3aBUCHUT DJIEKTPOIHBIN
MOTEHIIMAJ 3TOTo AeKTpoa? Ha kakoi rpanule pasiena B CTEKIISIHHOM 3JIEKTPOAE
BO3HUKAET NOTEHIMAN, 3aBUCAIIMI OT pH pacTBopa?

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

5. U3 kakuX KOMIIOHEHTOB COCTOUT alleTaTHBIN Oy(depHbIi pacTBOP, KaKasi peakiius
MPOU30MIET Mpu J00ABICHUH K HEMY eaKkoro Hartpa? Kak mpu stom usmenurcs pH?
6. [Tokazate MexaHu3M OyQepHOro nerCcTBUS aneTaTHON OydepHON chuCcTeMbl TIpH
no0aBJIeHUM K HEW pacTBopa COJIIHOM KHCIOTH. Kak usmenutcs pH mocne
no6asnenust HCI?

2. Ha yeM ocHOBaH MeTO/I MOTEHIIMOMETPUUECKOTO TUTPOBAHHUS?

3. Yrto takoe OydepHast eMKOCTh?

4. Hate omnpexaeneHue c¢iaboro W CUIBHOTO 3JekTposiuTa. I[lpuectu
TIPUMEDHI.

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

JlaGoparopHasi pabora «Ko/u1ouIHbIE PACTBOPbD)

1. Knaccudukainms u cpaBHUTENbHAS XapaKTEPUCTHKA JTUCTIEPCHBIX
CUCTEM.

2. Metoabl MOTy4eHNs KOJUIOUAHBIX CUCTEM.

3. MeTobl OUYMCTKN KOJUIOUIHBIX CHCTEM.

4. CrtpoeHure KOJUTOUIHBIX YACTHII.



5. MonekynsipHO-KUHETUYECKHE U ONTUYECKUE CBOMCTBA KOJIOMIHBIX
pacTBOpPOB.

6. PacnipocTpanenue B mpupojie, 3HaUY€HHE U OHOJIOrMYecKash pPOJb
KOJUJIOMIHBIX PACTBOPOB.

ITo xaxmolt paboTe CTYIEHT IOJDKEH IMPEeACTaBUTh OTYET, COACPKAIIUMA
Ha3BaHUE pabOThI U pe3yJIbTaThl BHIMIOJHEHUS 3aJJaHU. 3a BBIIIOJIHEHHUE U 3allUTY
7a00paTOPHBIX padOT CTYJAEHT MOKET HaOpath 18 6amioB (1o 6 6aI0B B KAXKIYIO
PEUTUHTOBYIO TOUKY).

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

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

3ayeTHBIE BONIPOCHI

1. IIpenmet xumun. OCHOBHBIE IOHATUSA XUMUHU: aTOM, MOJIEKYJIa, JIIEMEHT,
BEIIECTBO, MOJb, MOJISIpHAas Macca BENIeCTBA, OKBUBAJCHT, (akTop
SKBUBAJICHTHOCTH. 3aKOH 3KBHBAJICHTOB.

2. [lonsiTue BemecTBa U cocTaBa BeniecTBa. Kitaccudukanus BeecTs. 3aKoH
MOCTOSIHCTBA COCTaBa M 3aKkOH ABoraapo. ['a3oBbie 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianenpona.

3. IIpencraBieHust o CTpo€HUM aTOMOB: MoJielb Pesepdopaa u monens bopa.
KopryckynsipHO-BOTHOBAs PUPOAA DIIEKTPOHA.

4. KBaHTOBBIE 4YHCIIa DJIEKTPOHOB B AaTOME. ATOMHBIE JJIEKTPOHHBIE
opbutanu. [Ipeacrabienue 00 IIEKTPOHHOM OOJIaKe.

5. DnekTpoHHBIE W  JJIEKTPOHHO-Tpaduueckue @QopMysbl  aTOMOB.
[IpencraBnenne 00 3HEpreTMYEecKOM ypoBHEe W monaypoBHe. [Tpuniun Ilaynu.
[Tpuanun Haumenslen 3Heprun. [Ipasuna Kneukosckoro. [IpaBuno Xynaa.

6. Ilepuonnueckas cucrema [[.M. MenaeneeBa, NepuOJIMUYECKUIl 3aKOH.
Xapaktep W3MEHEHHS paguyca aTOMOB, JHEPIMM HWOHHU3ALMM, CPOJCTBA K
AJIEKTPOHY, OTHOCHUTEIBHOW JSJIEKTPOOTPULATEIIBHOCTH U XWMHYECKUX CBOWCTB
3JIEMEHTOB I10 IPyNIaM U NePUoaM NEPUOANYECKON CUCTEMBI.

7. Buabl xumuueckoil cBsizu. MoHHass W KoBajeHTHast cBsizb. CBOMCTBa
KOBAJICHTHOM CBSI3U: HACBIIIAEMOCTh, HAINpPABICHHOCTh W TMOJISPU3YEMOCTD.
[TonapHOCTH CBSI3U M AUTIOJIBHBIM MOMEHT KaK Me€pa MOJISIPHOCTH.

8. OCHOBHBIE TOJIOKEHHUSI METOJIa BAJEHTHBIX CBsI3e€h. CIIMH-BAJCHTHBIN U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3M 00pa30BaHuUsl KOBAJICHTHOMN CBSI3U.

9. [IlpencraBieHre O THOPUAM3ALMK ATOMHBIX opOuTaynier. Turbl
rUOpUIN3aLUUA U IPOCTPAHCTBEHHOE CTPOSHUE MHOTOATOMHBIX MOJICKY!I.

10. TlonsTue 0 METOJIE MOJICKYJSPHBIX OpOUTaIe. DHEPreTHUUECKUe
JUarpaMMbl IBYXaTOMHBIX MOJICKYJI, 00pa30BaHHBIX aTOMaMH IEPBOTO U BTOPOTO
MIEPUOJIOB IEPUOANYECKON CUCTEMBI.

11. ITopsimok cBsi3u. MarHuTHBIE CBOMCTBA MOJIEKYJ B pamkax Metroga MO.
DHepreTuuecKre auarpaMMbl JBYXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH
BTOPOI'0 NEPUOA TEPUOITUUIECKON CUCTEMBI.



12. Tlonarue o MeTamuMyeckou cBsi3u. MloHHas, aTOMHas U MOJIEKYJIApHas
KPUCTAUTNYECKUE PEIIECTKU.

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 OKCHUIOB. YCTAaHOBJIEHUE XapakTepa
OKCHUJOB B 3aBUCHMOCTH OT IOJIO)KEHUS JIEMEHTA B IEPHUOJIUYECKON CUCTEME U OT
CTEIICHU OKUCIIEHUS JIEMEHTA.

16. I'mapokcuasl: KUCIOTH U ocHOBaHus. Kiaccudukaius, HOMEHKIIATypa,
CIIOCOOBI MOTYYEHUSI U CBOMCTBA.

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

18. TloHsiTME O BHYTPEHHEW OSHEPrUM M DHTAIBIHH. DHEPreTHUYECKHE
abdexTe  xumuueckux peakuuid. 3akoH ['ecca. CraHAapTHBIE TEIJIOTHI
o0pa30BaHUsI XUMUYECKUX COCTUHEHUM. TePMOXUMUYECKHUE PACUETHI.

19. Ilonsitue 006 o»HTpomuu, HHepruu [ub6ca. TepmoanHammueckas
BO3MO>XKHOCTh IPOTEKAHUS PEAKIIUN.

20. CkopocThb XMMHUYECKHX peakuuil. 3akoH aerctBusi macc. KoHcTtanTa
CKOpOCTH. PaKTOPBI, BIUSIONINE HA CKOPOCTh PEAKIIHH.

21. 3aBHCUMOCTh CKOPOCTH peakumu OT Temneparypsl. lIpaBuno Banrt-
Iodda. DHeprus aktuBanuu. ['oMOreHHBIH U reTeporeHHbI Karanus. [lonstue o
HEMHBIX PEaKIMIX.

22. Xumudeckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO DPABHOBECHUS M
sHeprusa ['mb0Oca, ux B3auMoOCBsA3b. HampaBieHne NpPOTEKaHUS XUMHUYECKHX
peaKuuil.

23. Ilpunuun Jle Ilartenbe. BnusiHuEe KOHILIEHTpAIMU pPEarupyromnx
BEILIECTB, TEMIIEPATYPHI U JABJICHHS Ha MOJIOKEHUE XUMHYECKOTO PABHOBECHS.

24. OOmas xapakTepucTuka pacTBOpoB. OTiauuMs pacTBOPOB OT
MEXaHH4YeCKuX cMecerd. PU3nyeckre 1 XMMUYECKHE MPOLECCHI TP PACTBOPEHUMU.

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

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

27. DneKTpoJUTHYECKass JUCCOUMaus. IIEKTPoJnuThl. [[oHATHE O CUIIBHBIX
u cnabbix anekTponuTax. CTeneHb AUCCOLMAIMM M €€ 3aBUCHUMOCTh OT
KOHILIEHTpAIUu AeKkTposnTa. KoHcTanTa qucconuannm.

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. I'ereporeHHO€ paBHOBECHE B HACBIILIEHHOM PacTBOPE MaJIOPaCTBOPUMOIO
anektpoiuta. IlpomsBeaenne pacrBopumocTH. DakTophl, BIMSAONIME HA
pPacTBOPUMOCTh MaJIOPACTBOPUMBIX AJIEKTPOIUTOB.



31. I'maponus coneil. Peakuus cpenbl B pacTBOPAX pa3IMYHBIX COJIEH. 3alIUCh
YpaBHEHUI THIPOJIN3A.

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. Tumbl OKHMCIMTEIBHO-BOCCTAHOBUTEIIBHBIX DPEAKLMI: ONPENEIICHUS U
PUMEPBI.

37. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTh: IIOHATHE U
IIPUMEDBI.

38.  Meroapl  pacCTaHOBKM  KO3(PPUIMEHTOB B  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLIUAX.

39. KoHnieHTprpoBaHHas cepHasi KUCJI0Ta KaK OKUCIATENb. B3anmoencraue
C METAJUIAMU U HEMETAJUIAMH.

40. KoHueHtpupoBaHHass  a30THasg  KHUCJIOTa  KaKk  OKHCIUTEINb.
B3anmopenicTBue ¢ METAIIIaMHA U HEMETAJIAMM.

41. Pasz0aBieHHas a30THasT KHUCJIOTa KaK OKHUCIUTEIb. B3amMopaeincTBue C
MetaimiaMi. 42. [lepmaHranar kanus Kak OKMCIUTENb. [IpoIyKkTel BOCCTaHOBIEHUS
B 3aBUCUMOCTH OT KHCIIOTHOCTHU CPEBI.

43. BaxHeilre BOCCTAHOBUTENM: CYJIb(QUT, HUTPUT, HOIUM, CYJIbPU,
METaslIbl, BOJIOPOJ — MPOJAYKTHI OKUCIEHHS U PUMEPHI PEAKIIHIA.

44. CranmapTHbIE 3IEKTPOAHBbIE MOTeHIMaNbl. CTaHIAPTHBIA BOJIOPOIHBIN
NEKTPOA. YpaBHeHne HepHceTa i METAINIMYECKUX 3IEKTPOJIOB B PACTBOPE COJIN
MeTaia.

45. TanpBaHnmyeckue 3JIeMEHTBl. (CXeMa TalbBAHMYECKOTO JJIEMEHTA.
VYpaBHeHUs 371€KTPOAHBIX IporeccoB. DJ[C raqbBaHUYECKOr0 3JEMEHTA.

46. HanpapiieHHe NPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA
Y CTaHJAPTHBIE 3JIEKTPOJHBIE IMMOTEHUUATIbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cucteM. Pacuer snepruu ['m66ca 1 KOHCTaHTBI paBHOBECHSI.

47. DIeKTpoJM3 pacTBOPOB AIEKTPOJUTOB. llociaenoBaTenbHOCTh pa3psaa
MOHOB U MOJIEKYJ BOJbl. COCTaBIIEHUE CXEMBI AJIEKTPOJIN3A.

48. DnekTposn3 pacIyiaBOB JJEKTPOJIUTOB. [lojiydyeHuWe I1IeI0YHBIX,
HIEJIOYHO-3EMENIbHBIX METAIJIOB U AJIFOMUHUS B IPOMBILIIIEHHOCTH.

49. Kopposusa MetaiuioB. OCHOBHBIE BUIIBI KOPPO3UH. METOMBI 3aIUTHI OT
KOPPO3HH.

50. KommnekcHble coenuHenus. CTpoeHUE KOMIUIEKCHBIX COEAMHEHUN:
KOMIUIEKCO00pa30BaTeNb, IUTAHAbl, BHEIIHSAS U BHYTPEHHSS Chephl.

51. Knaccudukanus KOMIUIEKCHBIX COSAMHEHHUN MO 3apsily KOMIUIEKCHOTO
MOHA U 10 npupoAe Jmrasaa. HoMeHki1atypa KOMIUIEKCHBIX COETMHEHMIA.



52.  DNeKTpoJuTHYECKas AUCCOLMAIMS  KOMIUIEKCHBIX  COEIMHEHHUU.
KoncranTa ycroriunBoctd. KoHCTaHTa HECTOMKOCTH. Y CTOWYMBOCTh KOMIUIEKCHBIX
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,
NEPOKCHU BOJIOPOA: CIIOCOOBI MOTYUYEHUSI, CBOMCTBA U IPUMEHEHUE.

57. Cepa, ceneH, TEIyp, HAXOXKIAECHUE B MPUPOAE, MOJYUYEHHE U CBOMCTBA
BAKHEUILINX COCIUHECHUM.

58. OOmas xapakTepucTuka p-3mJIeMeHTOB V Tpylibl. AMMHAK, MOJy4YeHUE,
ctpoeHue u cBoiictBa. Comu ammoHMs. OKCUIBI a30Ta, MOJYYEHUE, CTPOCHUE H
CBOMCTBA.

59. A30oTHas W a30TUCTas KHUCIOTHI, IIOJyYEHHE, CTPOCHHE, CBOMCTBA.
Hutpatsl, ux TepMudeckasl yCTOWUYUBOCThb, OKUCIUTEIbHAS AKTUBHOCTh. A30THBIE
ya00peHus.

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

61. DuTanenus oOpazoBaHus BellecTBa. CTaHAAPTHOE COCTOSIHUE BEIIECTRA.
3akoH ['ecca. Pacuer sHTanbnmii peaknuii ¢ MCMOJb30BaHMEM 3akoHa ['ecca (Ha
KOHKPETHOM TIpuMepe).

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. DuTponmMsi ~ XMMHYECKOM  peakuuu.  TUMNHYHBIE  MPOLECCHI,
COMPOBOXKIAIOIIMECS YBEIMUCHUEM U YMEHbIIIEHUEM dHTponuH (mpumepsbl). Pacuer
SHTPONHUHU XMMUYECKOU peakiuy (Ha KOHKPETHOM IIpuMepe).

65. Dueprus ['mbbca oOpazoBaHMs M TEPMOJUHAMHUYECKAS AKTUBHOCTh
BemiecTBa. Pacuet sHepruum ['nd0ca peakiuu ¢ yueToM akTUBHOCTH BelecTB. 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. BnustHue TeMrmepaTypbl Ha CKOPOCTh XMMHYECKOW peakuuu. IIpuunHb
BIUSHUA. YpaBHEHUE AppeHuyca. OJKCHEPHUMEHTAIBHOE OIPEACIIEHUE 3HEPruu
aKTUBALlMM  XMUMHYECKOM  peakuuum  (KOHKpeTHbId  mpumep). Ilpumepsr



MMPAaKTUICCKOIro HMCIIOJIb30BaAHUSI HU3MCHCHHUSA TCMIICPATYPhI

CKOpPOCTH PCAKIINHU.

A4  HU3MCHCHHA

68. BiusiHue kataim3atopa Ha CKOPOCTh XMMHUUYECKOM peakiuu. [IpuunHb
BJIUSIHUSL. 'OMOTE€HHBIN U T€TEepOTreHHBIN KaTain3. ABTOKaTanu3. @epMeHTATUBHBIN
katanu3. MHrubupoBaHue peakiuu. [IpuMepbl MpakTUUECKOTO HCIIOIb30BaHUS
KaTaJanu3aTOPOB ISl U3MEHEHUSI CKOPOCTH PEaKIIUH.

6. MeToauyeckue MaTepualibl, ONpeessilOlIMe MPoUeAyPbl OLECHUBAHMS
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

Ta6auua 7. Pe3yabTaThl 0CBOCHHMS Y4eOHOM M CUMILINHBI,

MOoAJIC/KAIME MMPOBEPKE

Pe3yabTaThl 00y4yeHus OcHoBHbIe TmoOKa3aTeau | OueHOYHbIE CPeICTBA
(00beKTHI OLICHUBAHNS) | OLICHKHU Pe3yJbTATOB
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 711 YTBEPKIACHUS | YTBEPKICHUS
MaTepUATUCTUYECKUX MaTepPUATUCTUYECKUX
BO33PEHH B HAYKE BO33PEHUI B HaYyKe.
3HaTh: [Ipenckazanue naboparopHas paborta,
OCHOBBI XUMUH U | BO3MOXKHOCTEH TECTUPOBAHHUE,
XUMUYECKUE  TPOLECCHI, | OCYIIECTBICHUS KOHTpOJIbHAss  pabora,
CBONCTBA XUMHYECKUX | XUMUYECKUX MPOLIECCOB C | AK3aMEH
AJIEMEHTOB U HUX COEIH- | TOYKH 3PEHHS] XUMHUECKON
HEHUM,  COCTABJISIOIINX | TEPMOJUHAMUKU u
OCHOBY  Ouosornueckux | kunetuku. llepeuuncnenue
00BEKTOB OCHOBHBIX MOJIOKEHU N

TEOpUHU OBP.

[lepeuncnenne IIPaBUII

KaTOJHBIX W  aHOJHBIX

IPOLIECCOB pu

ANEKTPOJIU3€E PaCIIaBOB U

pacTBOpOB W Ipu paboTe

rajbBaHUYECKUX

AJIEMEHTOB.
Ymersb: [Ipumenenue 3aKOHOB | JabopatopHasi pabora,
MPUMEHSTh TOJYYECHHBIC | XUMHYECKON TECTHUPOBAHMUE,
3HaHUS 10 XUMUU TPU | TEPMOJUHAMHKHU C IIENBIO | KOHTpOJIbHAs  pabora,
M3yUYEHUH JIPYTUX | 000CHOBaHUS AK3aMEH
TUCIUIUIMH W B MpakK- | TEPMOJIUHAMHYECKON
TUYECKON  JEATEIBbHOCTH | BO3MOKHOCTHU
nociie OKOHYAHHUSI | CAMOIIPOU3BOIBLHOTO
YHUBEPCUTETA TEYCHUS XUMHUYECKOTO




mpoliecca B 3aJlaHHOM

HaIpaBJICHUU (pacuet

SHTAJIBINH, SHTPOIIUH,

sHepruu ['m6oca).
Ymerh [Ipumenenue nabopaTopHasi paboTa,
MPUMEHSATh XUMHUYECKHE | MPUOOpETaeMbIX TECTUPOBAHHUE,
TEOPHH " 3aKOHBI, | TCOPETUUECKUX  3HAHUH | KOHTPOJIbHAs  pabora,
KOHIICTIIIMA O CTPOSHUH U | JUIsl PEUICHUS PACUYCTHBIX | IK3aMEH
pPEaKLMOHHON 3aa4 C MCIOJb30BaHUEM
CIIOCOOHOCTH Pa3IMYHBIX METOJIUK.
HEOPTaHUYECKHUX u
OpraHUYeCKUX BEIIECTB
Ymern: [Ipumenenue 3aKOHOB | JabopaTtopHasi pabora,
npoBOaUTh pacyeThl 10 | ['ecca, JlaByasbe, | TECTUpPOBaHHUE,
TEPMOXUMUYECKIUM bepromne nys mpoBeeHus | KOHTposbHasE — pabora,
YpaBHEHUSIM PEAKIUN U | TEPMOXUMHYECKUX HK3aMeH
npeicKa3bIBaTh pacyeToB B JK30- M
TEPMOIUHAMHUYECKYIO HAOTEPMUICCKUX
BO3MOKHOCTh MPOTEKAHUS | XAMUYECKAX  IPOIIecCax.
XUMHYECKUX PEAKIUN [Iprnmenenue 3aKOHOB

XUMHUYECKOU

TEPMOJIMHAMHUKHU C LIEJIbIO

000CHOBaHUs

TEPMOJMHAMUYECKON

BO3MOXHOCTH

CaMOIPOU3BOJIBHOTIO

TEYCHUS XUMHUYECKOTO

npouecca B 3aJaHHOM

HaIpaBJICHUU (pacuer

SHTAJIBITHNH, DHTPOIINH,

sHepruu ['n60ca).
Ymern [Ipumenenue naboparopHas paborta,
peniaTh pacyeTHbIC 33JJa4M | MPUOOpPETaeMbIX TECTUPOBAHUE,

TEOPETUYECKUX  3HAHWH | KOHTpodbHas  pabora,

JUISL PEIIEHUs] PacCYETHBIX | SK3aMEH

3aa4 C MCHOJIb30BaHUEM

pasnmuyHbBIX  QopMynT U

METOIMYECKUX

PEKOMEH TAIH.
Baaners Ucnonb3oBanue nabopaTopHas paboTa,
HaBbIKaMM  pabOTBl  C | pacueTHbIX GopMyn Jis | TECTUPOBAHUE,
pacyeTHbIMU (POPMYJIaMH, | pEIIEHUS] PAcUYETHBIX U | KOHTpPOJbHAs  padora,
pemiaTh  pacyeTHble U | SKCIEPUMEHTAJIbHbIE HK3aMeH
AKCIIEpUMEHTAJIbHBIE 3aJlayd MO  pacTBOpawm,

3aJa4M 110 XUMHNHU




AIEKTPOXHMHMH, XUMUHU
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
JIaJIbHENIIIEM IIOMOTYT | OMOJIOTHH.
pemiaTh Ha COBPEMCHHOM
ypOBHE BOIIPOCHI
OMOYKOJIOTH 51
OHMOTEXHOJIOTUH
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Ilepuoauueckue u3gaHus
1. ’KypHan HeopraHu4eCKOrM XUMHUU
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3. XKypHan Xumus B mKoJe
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¢dbuznyeckre CBOMCTBA 3JIEMEHTOB: http://www.n-t.org/ri/ps.
5. OoOyuyamomasi JHUHKJONeIUs: XUMHA .TeopeThyeckre OCHOBBI OOIIEH,
HEOPTaHWYECKOM M OPraHMYecKOd XUMHUH, TECTbl, CIPABOYHBIE MaTepHUAbL.
http://www.informika.ru/text/database/chemy/START.html.
6. becniaTHblii Kypc XMMHH. OJEKTPOHHBIM ydyeOHHMK 1O o0Omel wu
HEOPTraHWYECKON XMMHUHU: TEOPETUYECKHE OCHOBBI, OOJBIIOE KOJIMYECTBO 337a4 C
pelIeHUs MU, CIPAaBOYHBbIE MaTepHalbl, JOMAIHUE 3aJaHus, PEKOMEHIAIH K
sk3ameHaM. http://www.anriintern.com/chemistry/intro.shtml.
7. OTkpbITasg XumMusi. YueOHOe mocoOue Mo XUMUH, Colepikailee 0a3oBBIA U
JIOTIONIHUTEIBHBIA  MaTepuall, WUIIOCTPALMK, CIpaBOYHbIe TaOMUIBL, pa30op
pelieHni  THUMOBBIX  3a/4ay, 3aJaHusd Uil  CAaMOCTOSTENIbHOW  paboThI.
http://www.college.ru/chemistry/course/design/index.htm.
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8. Xumus: yacts 1 .Marepuansl mo 0011eli XuMHUN: OCHOBHBIE TIOHSATHUSI XUMUH,
CTpOEHHE aToMa, XUMUYECKasl CBSI3b.
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. XuMHMYeCKHIl JeMOHCTPALMOHHBIA JKCHEPHMMEHT: OaHK JaHHBIX.
TeMatnueckas KOJUIEKIHS CChIJIOK HA OPUTHHAIBHBIC )KYPHAIbHBIE CTAThU U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

14. Heopranunueckas xumus. Bwupaeoonbsitel 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: OHJIAMH-CIIPaBOYHUK XUMHAYECKUX AIIEMEHTOB
.http://webelements.narod.ru

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

20. Kypc xumuu Ha cepBepe OeCIIaTHOTO JUCTAHIIMOHHOTO 00pa30BaHUs
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

npogeccuonanvbHble NOUCKOBbLE CUCEMBL:
29.IlonnoTekctoBas 6a3za nanHbix ScienceDirect: URL: http:/www.
sciencedirect.com.

Buptyanbaple npuOopsl B (PU3UKO-XUMHUYECKOM DKCIIEPUMEHTE MOXKHO

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

WCITIOJIH30BATh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii 10CTyNl K psiiy MEKIyHApOIHBIX
U3JIaTENIbCTB U 0a3 TaHHBIX:

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

2. OBC IPR BOOKS (http://iprbookshop.ru/)
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3. IBC «KoncyabTant cryaenta» (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 Metoauyeckue pekomennanun). M3n. KbI'Y, Hansuuk, 2009, 46 c.
4. Ksapos A.A., Koukapos XK. A. JIabopaTopHBbIif IpakTUKyM 110 001ie xumun. M3.
KBI'Y, Hanpunk, 2008 1. 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 KowtouAgHas xumus. (yd.-meton. pazpadborka) KbI'Y, Hanpuuk.
2004, 26 c. Komzokos X.A., Xakynos 3.J1., Bunamxkesa M.K., Uepkecos 3.A.
9. TxamoxoB H.U., Ksapo A.A., UepkecoB b.X., Bunguxera M.K. O6mas u
HEOpPraHWYecKasi XUMUs: 3aJlaHusl U METOJIMYecKue pekoMmeHaanuu. — Hanpuuk:
Kabapauno-bankapckuii Yausepcutet, 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
3aHAITHI, K KyPCOBOMY NIPOEKTHPOBAHMIO U APYIUM BHIAM CAMOCTOSITEJIbHOI
padoThI

MemoouuecKkue yKazanusa K camocmoamensvHoil padome.

CamocTosTenbHast paboTa CTYyI€HTOB, IPEAYCMOTPEHHAs! y4eOHbIM IUIAHOM B
o0beme 57 4acoB OT OOIIEro KOJIMYECTBA YacoB, JIOJDKHA COOTBETCTBOBATH OoJiee
r1yOOKOMY  YCBOGHHIO  H3y4aeMoro  Kypca,  (GOpMUPOBAaTh  HaBbIKU
UCCIIEIOBATENLCKON pabOThl M OPUEHTHPOBATH CTYACHTOB Ha YMEHHE NMPUMEHSTh
TEOPETUYECKHE 3HAaHWS Ha TPAKTHKE. 3alaHus ISl CaMOCTOSITEIBHON pabOThI
COCTaBIISIIOTCS 110 pa3ziesiaM v TeMaM, 10 KOTOPBIM He MPEeTyCMOTPEHBI Ay AUTOPHBIC
3aHATUSA, MO0 TpeOyeTcs MOMOJHUTENIBHO MpopadboTaTh M MPOAHAIU3UPOBATH
paccMaTpuBaeMBbIii ITpernogaBaTesieM MaTepral B 00beMe 3alIaHUPOBAHHBIX YaCOB.

Opranuzanusi caMOCTOATENbHON pabdOThl CTYJIEHTOB OCYUIECTBISETCS IO
TPEM HaIpPABJICHUSIM:

* OIpeJIeICHHUE LEJH, TPOrpaMMBI, TIJIaHAa 3aJJaHus WA PaOOThI;


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

* CO CTOPOHBI MPETOJIaBaTels CTYACHTY OKa3bIBACTCS MOMOIb B TEXHUKE
U3YyYCHUs MaTepuaina, I0A00pe JIMTEpaTyphl JUIsi O3HAKOMJICHHUS W HaIlMCaHUS
KypcOBOH paboThI, 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.

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

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

MEPUOINYECKUX U3JaHUM,
CTIEIUATM3UPOBAHHBIX KHUT, IPAKTHKYMOB,;
KOHCIIEKTUPOBAHUE N3YYEHHBIX UCTOYHHUKOB.

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

CamocrosiTenbHast paboTa MPOBOAUTCS C LEIBIO:

O O O O

o CUCTEMATU3aLMU U 3aKPEIICHUs [OJYYEHHBIX TEOPETUUECKUX 3HAHUIN
U IPAKTUYECKUX YMEHHUI 00y4aromuxcs;

o yrayOJeHus U pacliupeHus TEOPETUYECKUX 3HAHUM;

o (bopMHpOBaHUS YMEHUIN UCIIOJIb30BATh CIEIUATBHYIO JIUTEPATYPY;

o pa3BUTHS  TO3HABATENIbHBIX  CIOCOOHOCTEM W aKTUBHOCTHU
O0Oy4YaroIIMXcs: TBOPYECKON MHUIIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

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

o pPa3BUTHUA UCCIIEIOBATEIBCKUX YMEHUM.

AyauTopHasi caMoCTOsITeIbHas padoTa Mo yueOHOM AUCIUIUIMHE Ha Y4€OHBIX
3aHATHSX TIOJ[ HEMOCPEICTBEHHBIM PYKOBOACTBOM TPEMOJaBaTelisi H MO €ro
3amanno. BHeaynutopHas camocTosiTesbHash paboTa BBIMOTHSAETCS IO 3aIaHUIO
npernojaaBatesisi 6e3 ero HenoCPeACTBEHHOTO Y4aCTHS.

Bunbr 3aganuii it BHEAYIUTOPHOM CaMOCTOSITEIBHOM PabOThI, MX
CoJlep)KaHNE M XapaKTep MOTYT WMETh BapWaTUBHBIN M MuddepeHIInpOBaHHBIHN
XapakTep, YYUTBIBaTh CHEIU(UKY H3ydaeMod  ydeOHOH  JAUCITUIUIMHEI,
WHJMBUAYaJIbHbIE 0COOCHHOCTH 00YYaroIIerocs.

KoHTposib camocTosTenbHOM pabOThI M OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCs
KaK €IMHCTBO JIBYX (hopM:

- CAMOKOHTPOJIb U CAMOOIIEHKa 00y4aroerocs;

- KOHTPOJIb U OIIEHKA CO CTOPOHBI MTPETO/1aBaTEIIs.

Opranuzysi caMOCTOSITENIbHYI0 paboTy, HEOOXOAWMO MOCTOSHHO 00yd4aTh
CTYJIEHTOB METO/IaM Takoi paboThl. [lakeT 3amanuit AJ1s1 CaMOCTOSTEIHLHOU PaOOThHI
CIIeyeT BblAABaTh B HAyalle CEMECTPA, OINPEACIIUB NPENEIbHbIE CPOKH HX
BBITIOJTHCHUS U CJTAYH.



Opranuzanus ¥ OCYLIECTBICHUE KOHTPOJISI 3HAHUW CTYAEHTOB MO paseily
«CamocTosTenbHass padoTa» MNPOBOAUTCS BO BHEYPOUHOM (oOpMe 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 O0ecneYeHne Q1 CIUIIHHbI.
8.1. Ilpm mpoBeneHMM JNEKIMOHHBIX 3aHATHM HCIOJIB3YETCA AyIUTOPUS,

OCHAILIEHHAas MyJbTUMEAUNHON amnmapaTypoil (IIPpOEKTOp, 3KpaH, KOJOHKH,
KOMIBIOTEP/HOYTOYK), [UIsI  OTOOpa)KEHUS MPE3CHTAIMOHHOTO  MarepHaa,
KOMITBIOTEP C YCTAHOBJICHHBIM HAa HEM Opay3epoM U MPOrpaMMHBIM 00€CIIeYEHUEM
JUIs IeMOHCTpaluu npesentanuii (Power Point u 1p.).

* JlekiimoHHbIe ayTUTOpUH (JJOCKA, MEI)

8.2. JlaboparopHble 3aHATHSI MPOBOJATCA B JABYX YUYEOHBIX JabopaTOpusix
xadeapsl HeOpraHudeckod | (usndeckoi xumuu (o0mas mwiomans — 80 M2),
OCHAIIIEHHBIX BCEM HEOOXOAMMBIM YUE€OHBIM JIA0OPATOPHBIM OOOPYTOBAHUEM U
pEaKkTUBaMH, B TOM YHCIIC:

- KOMIUIEKT Y4eOHOro jgabopaTOpHOTO OOOpYIOBAaHMS, BKIIOYAIOMIMN B ceOs
HE0OX0AMMOe NPUOOPHOE M XMMHYECKOE OOecredeHne yd4eOHOro mporlecca Io
XUMUU;

- mabopatopHasi MeOeITb: CTOJIBI XUMHYECKHUE, KAl BRITSDKHBIC, TYMOBI, MOMKH 1
Ap.;

- yueOHO-Ta0OpaTOPHBIA KOMIUIEKC «XHUMUS», BKIIOUYAIOMIUA MOJYJIN
«TepmocTaTy, « INEKTPOXUMUSD;

- mpouee J1abopatopHoe 00OpYyIOBaHWE M TMPUOOPHI, HEOOXOMUMBIE IS
MpPOBENCHUsT y4yeOHOro 3KcriepuMeHTa: pH-meTpsl, 1neHTpudyru, TUTPOBATHHBIC
YCTaHOBKHU, CTeKJsiHHAasg u (apdopoBass XuUMUUYECKas TMOCyAd, XUMUYECKHE
PEaKTUBBI U Jp.;

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

JIJIst caMOCTOSITEIIBHON pabOTHI CTYACHTOB IO JUCIHUTIINHE « XUMHUS» MOTYT

OBITh HCIOJIb30BaHBI KOMIIBIOTCPHLIC KJIACCEHI, OCHaH_IéHHBIC KOMHB}OTepHOﬁ
TEXHUKOM C BO3MOKHOCTBIO INOAKIIFOYCHHS K CCTHU ((I/IHTCpHCT)) H OOCTYIIOM B

AIEKTPOHHYIO0 HHGOPMAIMOHHO- oOpa3zoBarenbHyto cpeny KbI'Y u anexkrponHO—
6ubmmoreunsie cucreMbl « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH»



JUIS CTYyJIEHTOB C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI CO3aHBI
CICIMANBbHBIC YCIOBHS IS TOJyYeHHUs oOpa3oBaHHs. B Iensx DOCTYNMHOCTH
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 BO3MOXHOCTSMHU 3J0POBBS, HWMEIONIUX
HApyIICHUS  OIOPHO-JIBUTATCIBHOTO  amlmapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYCCKHAE YCIIOBUSA O00CCIEUYHMBAIOIIMNE BO3MOXHOCTh OCCIPENATCTBEHHOTO
J0CTyTa O00y4aronIuxcsi B y4eOHbIC MOMEIICHHS, 0ObEKTY MUTAHMSI, TyaJICTHBIC U
JIpyTHe TIOMCIIECHUS YHUBEPCHTETa, a Takke MpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HAJTMYUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX
MPUCTIOCOOJICHUI).
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