MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 30 30 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 Bcero aynuTopHbIX 3aHATUI 90 90 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roma, paccMoTpeHa M YTBepXAeHa Ha 3acemaHuu kKadenpsr POTOM «  »
20 ropma, mpotokos Ne

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

KUITP B. M. Kapa6an
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
noteHT kap. POTOM C. H. Jleonon
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHUpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX WCCICAOBAHUN 1T U3YUYCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH.

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XMMUYECKHUX CHUCTEM;
— m3yuyeHue QyHIaAMEHTAIbHBIX 3aKOHOB XHMMUH;
—  HU3y4YCHHUE CBOMCTB BELIECTB U MX PEAKIIMOHHOMN CIOCOOHOCTH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.5.7) otHocuTcs k 65oky 1 (6a3oBast 4acTh).
[TocnenyromumMu AUCUUIUIMHAMU ABJISIIOTCS: be3onmacHOCTh xu3HeAesTenbHoCTH, MaTtemaTuka 1,
Martepuaiibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX cpeAcTB, Puznka, OU3NKO-XUMUUECKUE OCHOBBI TEXHOJIOTMHU
AJIEKTPOHHBIX CPEACTB, JKOJIOTHS.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABNIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUHN Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATUKHU,

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATb OCHOBHBLIC IIOHATUA W 3aKOHbI XMMHHU, TCOPETUYCCKHE OCHOBBI CTPOCHHUA BCIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (GaKTOpPbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJICHHE MPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHsI PEaKLUU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIMTOB, OIPEJIEICHUE KUCIOTHOCTH CPEIbl, 3aKOHOMEPHOCTH NPOTEKAHUS JIEKTPOXUMUUYECKUX IPO-
LIECCOB, MPOLIECCHI KOPPO3UH METAIJIOB U METO/bI 3AIIUTHI OT KOPPO3HH.

- YMETDb HCIIOJB30BaTh TCOPETHUUCCKHUE 3HAHUA JJIA PCINCHUA NMPAKTHYCCKUX 3a1a4d, I HHTEP-
IpeTalyy pe3ylIbTaToOB HKCIEPHUMEHTA

—  BJIa/IeTh HaBBIKAMU [TOCTAHOBKH U MPOBEACHUS SKCIEPUMEHTa, 00pabOTKU pe3yabTaToOB IKC-
IIEpUMEHTA

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 90 90
Jlexuun 36 36
[IpakTuueckue 3aHATHS 30 30
JlaboparopHbie pabOTHI 24 24
CamocTosiTenbHas paboTa (Bcero) 54 54
[ToaroroBka k maboparopHbeIM paboTam 10 10
[TpopaboTka JIEKIIMOHHOTO MaTepraia 21 21
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 23 23
Bcero (0e3 ax3amena) 144 144
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TToaroroBka u caada dK3aMeHa 36 36

OO6m1ast Tpy1I0€MKOCTb, 4 180 180

3auerHble EauHunb! 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

oy o 7
) = g
S = o
= S ‘2 = o
= 'S o 2 = z 5
g 3 = x S ==
o o &)
= © o = gz > 5
HasBanus pa3nenoB TuCHUATIITHHB = = e 2 o 2 S5
= =
5 5 3 S 8q 23
= 5 g g M 2 o O
= o, = L S =
2 1) 3
= S <)
-
O
2 ceMecTp
1 OCHOBHBIE MOHATHUSA U 3aKOHbI XUMHH. 2 2 0 4 8 OIIK-1
2 Crpoenue aroMma. [lepuonnueckuii 3a- 4 2 0 4 10 |OIIK-1
KOH ¥ TIEPUOANYECKAsi CUCTEMA XUMUYe-
ckux sneMeHToB /[.M.MeHneneena.
3 Xumudeckas CBsI3b. 4 2 0 5 11 |OIIK-1
4 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX 4 4 0 4 12 |OIIK-1
coenuHeHM. PeakiimonHas cnocoOHOCTh
BEIIECTB.
5 PacTBopbI. 4 4 6 7 21 | OIIK-1
6 DHepreTuka XUMHUYECKHUX MPOIIECCOB. 4 4 4 7 19 | OIIK-1
XuMHuueckasi TEpMOAMHAMUKA.
7 XuMH4Y€eCKasi KHHETHUKA. XHUMUYECKOe 4 4 6 7 21 |OIIK-1
paBHOBECHE.
8 Dnexrpoxumuyeckue mnpoueccol. Kop- 6 4 4 9 23 |OIIK-1
pO3HUs METAJLJIOB.
9 ®a30BbIe paBHOBECHS B FETEPOTCHHBIX 4 4 4 7 19 | OIIK-1
cucreMax
Hroro 3a cemectp 36 30 24 54 144
Hroro 36 30 24 54 144
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pas3iesoB TUCIUILINH (TIO0 JIEKIUSAM) IPUBEAICHO B Tabnuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienoB JUCLUILIMH (110 JIEKIHSIM)
3 3 £
3 S 5
Z o 5
HaszBanwus pasznenos Copeprxanue pa3aesioB TUCHUTITUHBI IO JEKIIHUSIM 5 - % 5
o E
= 2 =2
Y o 2
= S
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2 ceMecTp

1 OcHoBHBIE TTOHATHUA U
3aKOHBI XUMUU.

[Ipenmer xuMuu. ATOMHO-MOJIEKYJISIpHAsi TEOPHUSL.
OCHOBHBIE TIOHATHS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocThie u ciiokHble BeliecTBa. SIBieHne
ayutorponuu. MonekynsapHas macca. Mosibs. MonsipHast
Macca. CTEXMOMETPUUECKHE 3aKOHBI: 3aKOH 3KBUBa-
JIEHTOB (TIOHATHE YKBUBAJICHTA U HKBUBAJICHTHON Mac-
Cbl), 3aKOH IIOCTOSTHCTBA COCTaBa XUMUYECKUX COEAU-
HeHuil. ['a30Bble 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIE-
HUH, 3ak0H ABoraapo. [lepuonuueckuii 3aKoH U T€O-
pusl CTPOEHUSI XUMUYECKHUX COEIMHEHUM.

Hroro

OIIK-1

2 Ctpoenue aroma.
[Teproguueckuii 3aK0H U
MEPUOIMYECKAsI CUCTEMA
XHMHYECKHX JICMECHTOB
J.A.Menneneena.

Crpoenue aTomMa U epHoinvecKas CUCTeMa JIeMEH-
ToB. KBaHTOBO-MexaHMUECKast MOZIETb aToMa. ATOM-
Has opOuTans. Popma aTOMHBIX opouTanei (s, p).
KBanrosbie uncna. [Tpunmun [Maymu. [Ipasuiio ['yaaa.
IIpaBuno Kineukosckoro. Ilepuonuueckas cucrema u
MOPSIIOK 3aMOJTHEHUS SDHEPTETHYECKUX YPOBHEH B
CTpYyKType atoma. Paguycsl aToOMOB U HOHOB. DJeK-
TPOOTPHUIATENILHOCTh. DHEPTHsl HOHU3AIUH, CPOJICTBO
K JIEKTpOHY. MI3MeHeHne CBOMCTB 3JIEMEHTOB U MX
COCZIMHEHUH IO MTEPHOIaM U TPYIIIaM.

HUroro

OIIK-1

3 XuMHYECKas CBI3b.

OcCHOBHBIE BUJIbI XUMUYECKOU CBs3U. [Ipupoaa xumu-
YECKOM CBsA3U. XaPaKTEPUCTUKU XUMUUECKOU CBS3U.
KoBanenTHas cBs3b, MEXaHHU3MBI €€ 00pa30BaHUs: 00-
MEHHBIH, JOHOPHO-aKLenTopHbIi. [loaspHOCTh KOBa-
JIEHTHOM CBsI3H. Teopus BaJICHTHBIX CBSI3eH U 00BsIC-
HCHHE BAaJICHTHOCTH 3JICMCHTOB METOJIOM BaJICHTHBIX
cBs3eil. OCHOBHOE M BO30Y)KJICHHOE COCTOSIHHE aTOMa.
[IpocTpancTBEeHHas CTPYKTypa MoJIeKyIl. THIbI CBs-
3er — o, . MoHnHas cBa3b. MeTamndyeckas cBsa3b. Ou-
3UYECKOE COCTOSIHUE BemlecTBa. TBepaoe Teno. DHep-
TUsl KPUCTAJUIMYECKON penieTku. Turbl KpucTaminde-
CKUX CTPYKTYp M UX cBoiicTBa. [loHsiTHe THOpUAN3a-
1. OCHOBHBIE THIIBI THOPUTA3AITIH.

Hroro

OIIK-1

4 OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCIUHECHMI.
Peaknmonnas
CIIOCOOHOCTH BEIICCTB.

Knaccudukanus xumuueckux coequHeHnit. CteneHb
okuciyeHuss. OCHOBHbIE KJ1acChl HEOPTaHUYECKUX CO-
enuHeHui. Kuciotsl, coiny, OCHOBaHHUs, OKCHJIBL, UX
KJ1accuuKanus U XuMudeckue cBoiictsa. KuciorHo-
OCHOBHBIE CBOICTBa BemiecTB. CBoiicTBa aM(oTepHO-
ctH. PeakurionHas cnoco6HOCTh aM(pOTEPHBIX OKCHU-
JI0B ¥ TUAPOKCUAOB. Tumel conei. MIsmenenue kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10 IIEPUOJIAaM U
rpynmnaM. DIEKTPOIUTHL. DIEKTPOIUTHUECKAS JUCCO-
LAALHSL.

HUroro

OIIK-1

5 PacTBOpBHI.

PactBopsl, Tunsl pactBopos. IIpouecc pactBopeHus.
CriocoOb! BBIpa)KeHHS KOHIIEHTPAIIMH PACTBOPOB.

OIIK-1

CornacoeaHa Ha noptane Ne 23279




PactBopuMocTs. [lepenackilieHHbIE PACTBOPHI. DHEP-
retuka pactBopenus. Kpucrammoruaparsl. CBoicTBa
pacTBOPOB HERIEKTPOJIUTOB. Ocmoc. 3akoH BaHT-
l'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS pacTBOPOB. TeopHst 3NEKTPOTUTUIECKON TUCCO-
nuanuu. CTeneHb IUCCOIMalii, KOHCTaHTa UCCOLU-
aruu. M3otonnueckuii kodddurnent. CBoicTBa
PacTBOPOB 3JIEKTPOJIUTOB.

Htoro

6 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XnMuaeckast
TEPMOJIUHAMUKA.

Xumuueckas TepMoauHamMuka. [lonstne xummuaeckon
cucreMsl. Tumsl cucreM. PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
THUMBbIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BeCcHble. OCHOBHBIE TOHATUS TEPMOJUHAMUKH: BHY-
TPEHHss Heprus, padota, TeroTa. [1epBblii 3akoH
tepmoanHaMuku. [Tonsitue suTanenuu. TemnoBoit 3¢-
(beKT peakiuu, IK30TepPMUUECKHIE U SHI0TEPMHUECKIE
peakuu. TepmoxumMuyeckre ypaBHEHHs U UX OCO-
6enHoctu. CTaHJapTHBIE TEIUIOThI 0Opa30BaHuUs Be-
mecTtB. 3akoH ['ecca, ciencTsue u3 3akoHa I'ecca. I1o-
HATHE DHTPONUH. BTOpOH U TpeTuii 3aKOH TEPMOIU-
HaMHKH. CaMOITPOM30BOJIBHBIE IIPOLECCHI. JHTAIIb-
NUHHBIN U SHTPONTUIHBIN (PAKTOPBl XMMUYECKHX pe-
akuuit. Dneprus I'ub0ca.

Hroro

OIIK-1

7 XuMu4yeckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XuMudeckasi KHHETUKA. | OMOT€HHBIE U F€TEPOTCHHbIE
peakuuu. CKOpOCTb XUMUYECKON peakiuu. PakTopsl,
BIIMSIOLINE Ha CKOPOCTh peaklunu. BiansHue KOHIICH-
TpalMM Ha CKOPOCTh PeaKLUu. 3aKOH JEMCTBYIOIINX
Macc. Koncranra ckopocTtu peakunu. Biausaue tem-
nepaTypbl Ha CKOpoCTh peakiu. [Ipasuno Bant-T'od-
¢a. DHeprus akTUBALMU U ypaBHEHHE AppeHnyca.
3aBHCHUMOCTb CKOPOCTH PEAKIH OT KaTaJIu3aTopa.
Karanu3 O6patumble 1 HEOOPATUMbIE XUMUUYECKUE
peakuu. Xumudeckoe pasHosecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MAacC JIJIsl PABHOBECHSI.
[punuun Jle-lllarense. C1BUT XUMUYECKOTO paBHO-
BECH.

HUroro

OIIK-1

8 DIeKTpoXUMHUECKHE
npoueccol. Kopposus
METaJIOB.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakiuu. Cre-
IIEHb OKHCIICHHS, OKHCIIEHUE U BOCCTaHOBJICHUE.
DJEKTPOAHBIE NMPOLIECCHI. DIIEKTPOIHBIE TOTEHIMA.
VYpaBHenue HepHcTa. ["aibBaHUYECKUN SJTIEMEHT.
DIEKTPOXUMUYECKNE IPOLECCHI. DIEKTPOABHKYILAS
CWJIa raJbBaHUYECKOro 3IeMeHTa. CTaH apTHBIN BO-
JOPOJHBIN AIIEKTPO. DIEKTPOIU3 B paciuiaBe. DIeK-
Tposin3 B pacTBope. 3akoHbl @apazaes. Beixoa mo Toky.
Koppo3sus MeTamioB: XumMu4deckasl, 3IEKTpOXUMHUYE-
CKas. 3almTa METAJUIOB OT KOPPO3HH.

Hroro

OIIK-1

9 ®a3oBbIie paBHOBECHS B

®da3oBEIC PaBHOBCCHA. d)aaa, reTeporcHHass 1 romo-

OIIK-1
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TeTePOTCHHBIX CUCTeMaX |TeHHas cuctema. [IpaBuiio ¢a3 ['mb6ca. CreneHs cBo-
GOIII)I, KOMIIOHCHT. OZ[HOKOMHOHGHTHBIG CUCTCMBI.
Jnarpamma cocTosiHUS BOAbI. JlnarpaMMbl MJIaBKOCTH
L[ByXKOMHOHeHTHBIX CUCTEM. 3BTCKTI/IKa. HpaBI/IJIO
pbryara. TBepjpie pacTBOPHI U X TUITBL. DUHUKO-
XUMHYECKUN aHaJIH3.

Htoro 4

Hroro 3a cemectp 36

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI M MeXKANCIUITNHAPHBIC CBSI3U

Ne paznienoB qaHHOUW AUCHIUTUIMHBL, 711 KOTOPBIX HEOOXOAUMO H3yUCHHE
HauMmeHOBaHME QUCIUILINH o0ecreunBaroInX U 00eCIIEYNBAEMBIX TUCITUILIINH
1 2 3 4 5 6 7 8 9
[Tocnenyromue TUCHUIIIIUHBL

1 bezonacHOCTE XU3HENES - . N n n N . N N N
TEIILHOCTH
2 Marematuka 1 + + + + + + + + +

Marepuaibl 1 KOMIIOHEHTEI
3 Marepuan OMITOFE + + + + + + + + +
3JIEKTPOHHBIX CPEICTB
4 ®duzuka + + + + + + + + +
5 OU3NUKO-XUMHYECKUE OCHO-
BbI TEXHOJIOTUH DJIEKTPOHHBIX + + + + + + + + +
CpeICTB
6 DKosorus + + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUOB 3aHS -
TUH

Bunwl 3austuin

®opMBbl KOHTPOJIS

Kommerenimn

Jlexun
[IpakTnueckue 3aHATHS
JlaboparopHbie pabOTHI

CamocTosiTenbHas paboTa
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OIIK-1 + + + + KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3aJJaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
6ote, Ornpoc Ha 3aHATHUSAX,
Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
2 S 5
Z > 5
HasBanus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
2 2 g
> sz
(o¥ Q <
= S
2 ceMecTp
5 PacTBOpBI. PacTtBopsI 6 OIIK-1
Hroro
6 DHepreTuka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 4 OIIK-1
XMMHUYECKHUX MPOLECCOB. |JIN3aLUN
Xumuueckas Hroro 4
TEPMOIMHAMUKA.
7 Xumuueckasi KHHETHKA. | CKOpOCTh XMMUYECKUX PeakIui. X UMHUYECKOE PaBHO- 6 OIIK-1
XMMHYECKOE PaBHOBECHE. | BECHE.
Hroro 6
8 Dnektpoxumuueckue | Anextponaus. Kopposus 4 OIIK-1
npoueccel. Kopposus Hroro
METaJlJIOB.
9 ®azoBbie paBHOBECHS B | /[lnarpamma miaaBKOCTH JByXKOMIIOHEHTHOM CHCTEMBI 4 OIIK-1
TEeTEPOTreHHBIX CUCTEMAX | pr o
Hroro 3a cemectp 24
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)
2 Y 5
= 2 E
3 =
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
S 2, 5
= 8 2
Y 9 2
= S
2 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 2 OIIK-1
3aKOHBI XUMHH. CKHX 2JIEMEHTOB, pacieT MOJISIPHBIX MacC COEIUHE-
HUH, paccTaHOBKa KOG (UIIMEHTOB B yPaBHEHUSX pe-
akiuit). Pemenue 3aga4: 1) Haxoxk/1eHHE YKBUBAJICHTA
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IIPOCTBIX BELIECTB; 2) pacyeT 3KBUBAJIICHTHBIX Macc
MPOCTHIX U CJIIOKHBIX COCIMHEHU; 3) pacueT o0bema
rasa Ip1 HOpMaJIbHBIX YCIOBHSIX M YCIOBUSX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEJICIIEHHOM Macce Ui 00beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUAMU; 6) 3a1auu Ha
"M30BITOK-HENOCTATOK"

Hroro

2 Ctpoenue aroma.
[Teproguueckuii 3aK0H U
MEePUOINYECKAs] CUCTEMA
XHMHYECKHUX DJICMEHTOB
JI.A.Menneneena.

1)onpenenenre NOJOKEHUSI XUMUYECKOTO 2JIEMEHTA B
Tabimie MeHeneeBa U ero XUMHYECKUX
CBOMCTB;CpaBHEHUE CBOMCTB XMMHUECKHUX DJIEMEHTOB:
2)0KHCHI/IT€HBHO-BOCCTaHOBI/ITe.]'H)HI)IX; KHUCJIIOTHO-
OCHOBHBIX; PaJINyCOB aTOMOB M HOHOB, METaJIINYe-
CKUX U HEMCTAJINIMYCCKUX NUCXOOs U3 ITOJIOKCHHUS B Ta-
omuie Menneneesa

Hroro

OIIK-1

3 XuMuyeckas CBA3b.

1) onpenenenre BaJIEHTHOCTH U CTETICHU OKUCIICHHS
AJIEMEHTOB B XUMHUYECKUX COEIMHEHUSX; 2)ompeere-
HUS TUTIA XUMHYECKON CBSI3M B XUMHUYECKUX COCIHHE-
HUAX; 3)HU300pakeHue CTPYKTYPHBIX (GOPMYIT Be-
1IeCcTB; 4)onpeaeneHne XUMUYECKOTro TUIIa KpUCTaI-
JTUYECKOHN pelIeTKH BeIlleCTB; ONpe/IesieHue CBOWCTB
XUMHYECKOTO COCTMHEHUS MCXO/IS U3 THIIA KPUCTAII-
JTUYECKOHN peleTK!; HaluCcaHue IeKTPOHHBIX KOH(H-
rypanuii aToMOB B OCHOBHOM M BO30YKICHHOM COCTO-
STHUU; 5)OMNpeeNIeHNs TUIa THOPUIN3aUU B MOJIEKY-
Jlax BEIECTB; OINpeeNICHHE TeOMETPUH MOJIEKYIT;
6)onpeseneHue TUIa XUMHUUECKHUX CBS3EH MO TUITY
NepeKpBIBaHUS OpOUTAJICH;pacueT HOHHOCTH CBS3U

Htoro

OIIK-1

4 OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COEIMHEHH.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

1) Hancanue GpopMys1 XMMUYECKUX BEIIECTB; 2) Ha-
MMCAaHUE Ha3BaHUI XUMUYECKUX COEANHEHNH, OIIpe-
JieJICHHE KJlacca BEIIECTB; 3) COCTaBJICHUE YpPaBHEHHUH
AJIEKTPOJIMTHUECKON AUcconualuy; 4) HarucaHue
yYpaBHEHHH T'HIpOJIN3a, ONPEEICHUE TUIIA COIEH;
5)cocTaBiieHne ypaBHEHUH peaklMii pa3HOro TUIa,
LETIOYKH IPEBPALLECHAN

Hroro

OIIK-1

5 PacTBOpBHI.

1)pacueT HaBeCKH JJIsl IPUTOTOBJICHHS pACTBOPOB
Pa3HbIX KOHLIEHTpALMii; 2)pacueTsl JUIsl IPUTOTOBIIE-
HUSI PACTBOPOB METOAOM pa30aBieHuUsl; 3) onpeerne-
HHE OCMOTHYECKOTO JAaBJICHUS pacTBopa; 4) orpeje-
JIEHUE TeIJIOThl PACTBOPEHHUSI; 5)pacyeT TeMIepaTyphbl
3aMep3aHus U KUIIEHUS pPaCTBOPOB; 6) BEIUNCICHHE
M30TOHUYECKOTO KO3 GUIIMEHTa; 7) ONpeeIICHHE
CTENEHU U KOHCTAHTHI JUCCOIMAIINN PACTBOPA; 8)
orpesieTIeHNe BOAOPOAHOTO MOKa3aTeNsl U PeaKuu
CpEIbl.

Htoro

OIIK-1

6 DHepreTuka

I)pacueT TertoBoro 3pdexra peakiuu mo 3aKOHy

OIIK-1
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XUMHYECKHUX MPOIIECCOB.
XuMu4ueckas
TEPMOANHAMHUKA.

I'ecca; 2) onpenenenue Tuna peakuu (3K30-, 3HA0-
TEPMUUYECKUI); 3) pacdeThl 10 TEPMOXUMHUUECKUM
ypaBHEHUSAM; 4)olpeieIeHue caMONIPOU3BOJILHOTO
HaIpaBJIeHUS IPOTEKAHUS peaKLuu; 5S)pacyeT TepMOo-
JMHAMUYECKHX MapaMeTpOB NPOTEKaHUs peaKIH

HUroro

7 XuMuueckass KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKoHa IEHCTBYIOIUX MAcc AJIs XUMHAYE-
CKHX peaKItii;2)pacdyeT U3MEHEHUsI CKOPOCTH peakK-
LMY TIPY U3MEHEHUH J1aBIIEHUS, KOHIICHTPALlUU pea-
TeHTOB; 3) pacyeT U3MEHEHHUsI CKOPOCTU PeaKluu Mpu
MOBBIIIEHUH TeMIepaTypsl 1o npasuiay Bant-I'opda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMIepaTypHOTro
K03 PHIHEHTa CKOPOCTH PEaKIUK; 5)onpeeieHne
SHEPrUM aKTUBALIMU PeaKuu; 6) onpeneaeH s cMe-
LICHMs PABHOBECHS TIPU U3MEHEHUH TEMIIEPATyphl,
JaBJICHUS, KOHLEHTPALUK; 7)pacueT KOHCTAHT paBHO-
BECHsI XUMUUECKUX peakluii; 8) pacyeT N3MEHEHUs
KOHIIEHTpAINil peareHToB Yyepe3 KOHCTAaHTY paBHOBE-
cust

Hroro

OIIK-1

8 DIeKTpOXUMHYECKHE
nporecchkl. Koppo3us
METAaJUIOB.

l)HanKcaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKuui; 2) onyvcaHyue MpUHIIKIIA PaOOThI rajbBaHHue-
CKOT0 3JIEMEHTA; 3) 3aIiCh YPAaBHEHUH peakiui, mpo-
TEKaIOIUX B FaJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
ANIEKTPOTHOTO TTOTEHITHAIA ITPU CTAHJAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSAX; 5) pacyeT AJIeKTPOBUKY-
1IeH CHJIBI TAJIbBAHUYECKOTO JIEMEHTa; 6) cocTaBlie-
HUE YpaBHEHUH 3JIEKTPOAHBIX IPOIECCOB MPH dIIEK-
TPOJIM3€ PACILJIaBOB U PACTBOPOB; 7) BHIYUCICHUE
Macchl 1 00BEMOB 00pPa30BaABIIUXCS MPOTYKTOB B MPO-
1ecce aJeKkTpoiin3a 1o 3akonaMm dapazes; 8) onpene-
JIEHWE BBIXOJIa TI0 TOKY; 9)cocTaBiieHre ypaBHEHUI
PEAKUHI NPH XUMUYECKON U 3IEKTPOXUMUYECKON
Koppo3uu MeTasuioB; 10) BIOOp 3aIIUTHOTO MOKPHI-
THUSL OT KOPPO3HUU

Htoro

OIIK-1

9 ®a3oBbIe paBHOBECHS B
TeTePOreHHBIX CUCTEMAX

1)ompenenenue cTenenel CBOOOIBI 10 paBmITy (a3
I'u66c¢a;2)onpenenenue komuuecTBa U Buaa a3 mo
JTUarpaMMaM COCTOSTHUS; 3)OTpeiesieHue TUTIA JTrua-
rpaMM; 4) OCTPOEHUE KPUBBIX OXJIAXKIEHUS; 5) pac-
YeTHI 110 MPABHITY phIYara

Hroro

OIIK-1

Hroro 3a CEMCECTP

30

9. CamocTrosiTesqibHasi paboTa

Bunsr camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

Tabmuie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

O (&)
= z =
L
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
S8 Sz
(Y Qo 2
= S
2 ceMecTp
1 OcHOBHBIEC NOHATHUSA U [ToaroroBka k mpakTuue- 2 OIIK-1 KoHcnexT caMonoaroros-
3aKOHBI XHUMUH. CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
pam Onpoc Ha 3aHaTusax, Ot-
[TpopaboTka TeKIHOHHOTO 2 HeT 110 MHANBHAYaTbHOMY
MaTepHara 3amanuio, Tect, Dk3aMeH
HUroro 4
2 CtpoeHue aroma. [ToaroroBka kK mpakTuue- OIIK-1 KoHcnexT caMmonoaroros-
[Teprioguueckuii 3aKkOH U | CKMM 3aHSTUSIM, CEMUHA- ku, KonTponwsHas pabora,
NepuoANYECcKas CUCTeMa | pam Onpoc Ha 3aHaTusx, Ot-
XUMHYECKUX DIIEMEHTOB YeT [0 UHIUBU BHOM
ee TICMCHTO [TpopaboTka JIEKITMOHHOTO 2 ©T 10 MHANBUIYAITLHOMY
J.M.Menneneena. MaTepuana 3amanuio, Tect
Uroro 4
3 XumMuueckas CBS3b. IToaroroBka K npaxkTu4e- OIIK-1 Koncnexr camonoaroros-
CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 3 HCT 110 HHAMBHAYILHOMY
MaTepHaa 3amanuto, Tect
Htoro
4 OCHOBHEIE KJIAaCCEI [ToaroroBka k mpakTuue- 2 OIIK-1 KoHcnexT caMonoaroros-
HEOPraHUYeCKUX CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
COETUHEHUN. pam Onpoc Ha 3aHaTusax, Ot-
Peakmuonnas TIpopaBoTka JEKIHOHHOTO 2 YeT MO0 UHIUBUIYAIbHOMY
CIOCOOHOCTD BEIIECTB. Mareprana 3aganuio, TecT
HUroro 4
5 PactBopsI. IToaroroBka K mpaxkTuye- OIIK-1 KoHcnekT camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- ku, KonTponpsHas pabora,
pam Omnpoc Ha 3anaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 2 HCT 110 MHINBIAYaTbHOMY
Mareprana 3aganuio, Otuer 1o aabdo-
paTtopHoii padore, Tect
[TonrotoBka k maboparop- 2
HBIM paboTam
Hroro 7
6 DHepreTuka [ToaroroBka k mpakTuue- 3 OIIK-1 KoHcnexT caMonoaroros-
XUMUYECKHX MPOILIECCOB. |CKUM 3aHSTHUSIM, CEMUHA- ku, KoHTponpHas padora,
XnuMuueckast am Ompoc Ha 3augaTuax, Ot-
2
TEPMOJUHAMUKA. TIpopaBoTka TEKIHOHHOTO 2 YeT MO0 UHIUBUIYAIbHOMY
MaTepuaia 3aganuio, OTyer o jado-
paropHoii pabote, TecT
[TonroroBka k maboparop- 2
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HBIM paboTam

Hroro 7
7 Xumuueckas kuHeTuka. |I[loaroroBka k nmpakrtuue- OIIK-1 Koncnekr camonoaroros-
XHUMHYECKOE PAaBHOBECHE. |CKUM 3aHSTHIM, CEMUHA- ku, KonTponpsHas pabora,
pam Omnpoc Ha 3aniTHAX, OT-
[TpopaboTka JIEKIIMOHHOTO 2 HeT 1o HHJgIBHHyaHBH%My
Marepuaa 3afaHuto, OT4et 110 J1abo-
paTopHoii paboTe
[ToaroroBka k 1aboparop- 2
HBIM paboTam
Hroro 7
8 DNEeKTpOXUMUYECKHUE [ToaroroBka k mpakTuue- 3 OIIK-1 KoHcnexT caMonoaroros-
npoueccel. Kopposus CKHM 3aHSATUSAM, CEMHHA- ku, KoHTponpHas pabora,
METAJIOB. pam Ompoc Ha 3ansaTusax, OT-
[IpopaboTka TeKIHOHHOTO 4 Her o HngIB Hnyaan%My
HU TYET IT -
MaTepHara 3aaHAIO, €T 10 J1a00
patopHoit paboTe
[TonroroBka k maboparop- 2
HBIM paboTam
Utoro 9
9 ®dazosrie paBHOBecHs B | [loaroroBka k nmpakruue- OIIK-1 KoHcmiexT caMoImoaroros-
TEeTEPOTCHHBIX CUCTEMAaX |CKUM 3aHSTHIM, CEMUHA- ku, KonTponwsHas paborta,
pam Omnpoc Ha 3ansaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 2 HeT 1o HHJgIBHHyaHBH%My
Marepuaa 3afaHuto, OT4et 110 s1abo-
paTtopHoii pabore, TecT,
[TonrotoBka k maboparop- 2 DKk3aMeH
HBIM paboTam
Hroro 7
Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 90
10. KypcoBasi paGora (Ipoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banmpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NEATEIIbHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
Koncnekr camonoaroros- 2 1 1 4
K1
KonTpomnsnas pabota 10 5 5 20
Omnpoc Ha 3aHATHAX 8 5 5 18
12
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OTyer No MHIUBUAYATb- 10 5 5 20
HOMY 3aJIaHUIO0

OtyeTt no nabopaTopHO 2 6 8
pabote

Hroro makcumyM 3a nepu- 30 18 22 70
on

OK3aMeH 30
Hapacraromum utorom 30 48 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOU TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBIETBOPHUTENBHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mas xumus : yaeOHuk s BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucrp. - M. :
Bricmras mkomna, 2006. - 556[4] c. : wi., Tabn. - ([Tobeaurens koHKypca y4eOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: ¢. 547-558. (nanuune B ubamoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 00mIeH U (uznueckoir xumuu: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponHbiii pecypc]| - Pexxum pocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 05.04.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. T'munka H.JI. O6mas xumus : yue6Hoe nocodue st By3os / H. JI. I'muuka. - 11-e uzz. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - men. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayri: 37 3Kk3.;
Bcero 37 9k3.) (Hanuuue B oubmotexke TYCYP - 37 7k3.)
2. Xwumus: Yuebnoe nocodue / I. B. Cmupnos, I. M. fkynuna; MunuctepcTBo o0pa3oBaHUs
Poccuiickoit ®enepanuu, ToMCKUI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
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TpoHuKH, Kadenpa TexHomoruu paanod3aeKTpoHHON ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubmmoteke TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanu4ue B 6udmuorexe TV -
CVYP - 38 3k3.)

4. AxmeroB H.C. Heopranuueckas xumus : yue6Hoe nocodue st By3oB / H. C. AxmeTtos. - M. :
Bricmras mikona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B Oubmuorexe TY -
CVYP - 1553K3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexxum mo-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 05.04.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0U

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Xwumwus: MeToauueckue ykazaHHs sl IPOBEIACHHS MPAKTHYECKUX 3aHSATUH, 1a00paTOpHBIX
paboT M OpraHu3alMyi CaMOCTOATEIbLHONU PpaboThl CTYAEHTOB MO nuciuruinae «Xumus» / Tuxonosa M. B.
- 2015. 26 c. [DOnekrponsbiit pecype] - Pexxum goctyma: http://edu.tusur.ru/publications/5137, mata 06-
pamenusi: 05.04.2018.

2. Yuxun E.B. CoopHuk 3ama4 o obmieid xumuu [Tekcr] : yueOHO-MeToauueckoe nocooue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'amanos; pen. C. 5. AnekcannpoBa; MUHHCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuo3ekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIICHUS U pa-
To3eKTpoHUKH, 2015. - 296 ¢. (Hanuune B 6udbmmorexke TYCVYP - 100 5k3.)

3. COopHuK 3a7a4 U yrnpaxHeHUH 1o oOmeit xumun: COOpHHK 3a7a4 U yIIPAXHEHUN 10 00IIei
xumun  / Ywmkua E. B. - 2012. 220 c¢. [DnekrpoHHbIi pecypc] - Pexum gocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 05.04.2018.

4. JlaGopaTtopHbie pabOThI 0 XUMHHU: Y 4eOHO-METOANIECKOE ITOCOOUE JIJIsl IPOBEACHHUS JTabopa-
TOPHBIX pa0OT W OpraHU3AIMH CAMOCTOATEIBLHON paboThl cTydaeHTOB / TuxoHoBa M. B. - 2018. 50 c.
[OnexTponHblii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7169, nara oOGpamieHus:
05.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALTIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIM1 ¢ HApYLIeHUSIMHA OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI

2.  http://www.chemistry.narod.ru, http://www.xumuk.ru — nua(hopMaIMOHHO-CIIPaBOYHBIE pECYp-
ChI

W

http://elibrary.ru — HayuHas 27€KTpOHHAast OMOIMOTEKA
4. http://Www.twirpx.com — 3JIEKTPOHHBIE KHUTH TI0 XUMUH
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5. http://mv-tihonova.ucoz.ru - uHGpOpMaLMOHHBIN caiiT 1is cryaenToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

YueOHast aymuTopust

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHATUN MPAKTUIECKOTO TUTA, YIeOHasT ayauTOpHs JUIsl IPOBEACHUS 3aHSATUI CEMUHAPCKOTO THIIA,
MOMEIIEHHE Il KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), TOMEIIEHHE JIIsl IPOBeie-
HUS TPYIIOBBIX U WHIAVNBUAYAIBHBIX KOHCYJIBTAIIUH, TOMEIICHHUE JJIsI IIPOBEICHUST TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTecTalliu, MOMEIIEHNE I CAaMOCTOSITEIbHON paboThI

634050, Tomckast obnacts, . Tomck, Jlennna npocnexr, a. 40, 423 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Komnsrotep Pentium Dual Core G850;

- TeneBuzop LED 47,

- [lIka¢ mabopaTopHbIil (BBITSIKKA);

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpermnoaBarens.

[IporpamMmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedyeHne J1JIs J1adopaTopHbIX padoT
JlaGoparopusi XumMmuu
yueOHast ayJuTOPHsl I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, a. 40, 424 ay.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Jlocka MarHUTHO-MapKepHasi;
- Cron mabopatopublit (6 mIT.);
- Cton mabopaTopHbIil BEICOKHH - 3 (6 mIT.);
- ®oroanexrpokiopumerp KOK-3-01;
- [lIxad BBITSXKHOM;
- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;
- Pabouee mecTo mpemnoaBaress.
[TporpammHoOe obecnieueHre He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U IPOrPaMMHOe odecrieyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- KOMITBIOTEPHI;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CHCTEMBI ITPETIoIaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cCHCTEMBbl. YueOHas aynuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P TOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPTraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. OTkpsITas cucrema...

a) OOMEHHBAETCSI C OKPYXKAIOIICH CpesIoi SHEpTrueil, HO He MOKET 0OMEHHMBATHCS BEIIECTBOM

0) 0OMEHHBaETCsI ¢ OKpYXKaroIlel cpesioi BEIeCTBOM U SHEpruei

B) HE 0OMEHUBAETCS C OKpY’KaIOLIEel cpefioi HU BEIeCTBOM, HU JHEpPIrUen

T') 3TO CUCTEMA, TJIe MPOTEKAIOT TOJIHLKO TOMOTEHHBIE PEAKIIUU

2. CormacHo 3akony ['ecca, TermoBoit 3 ekt peakuum....

a) 3aBUCHUT OT IIyTH PEAaKIIMU U OT COCTOSIHUSI UCXOIHBIX PEareHTOB

0) He 3aBHCHUT OT IyTH PEaKlUH, a 3aBUCUT OT COCTOSTHUS HCXOIHBIX PEAreHTOB U MPOIYKTOB pe-
aKIUH

B) HE 3aBUCHUT OT IyTH PEAKIIMH, a 3aBUCUT TOJIbKO OT COCTOSIHUSI UCXOHBIX BEILIECTB

I') 3aBUCUT OT IIyTH PEAKLUHU U OT COCTOSHUS MPOJIYKTOB PEAKIINU

3. B m301MpoBaHHOM CHUCTEME CAMOIIPOM3BOIBHO MAYT TOJBKO TE€ IPOLECCHI, KOTOPBIE COIPOBO-
KAAOTCSL. ..

a) YBEIMYEHUEM DHEPTUU B CUCTEME

0) yMEHbBILIEHHEM YHTPOITUU

T') YBEIIMYEHUEM SHTAIbIIHH

1) yBEJTUUEHUEM SHTPOIIUU

4. Ecnu A XMMHYECKOM peaKIiy MpHu JaHHBIX YCIOBUAX M3MeHeHue sHepruu ['ndoca <0, To pe-
aKLHUA....

a) He MOXKET MPOTEKaTh HU B NMPSMOM, HU B 0OpaTHOM HampaBiIeHUH

0) ueT caMoNnpOU3BOJILHO B 0OpaTHOM HaIpaBICHUU

B)UJIET CAMOTIPOU3BOJILHO B MPSMOM HAIPaBIECHUU

T') UJET B IPSIMOM, U B OOpaTHOM HalpaBJICHUHU
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5. Kak 3aBUCUT CKOPOCTh XUMHUECKON PEaKIIMK OT KOHLIEHTPALUU UCXOAHBIX PEareHTOB?

a) MPpU YBEJIMYEHUU KOHIEHTPALIUUA CKOPOCTh YBEIMYUBACTCS

0) Ipy YBEITMYECHUN KOHIICHTPAIIMHA CKOPOCTh MOXET YBEIIMUYUBATHCS MU YMEHBIIATHCS, B 3aBUCH-
MOCTH OT NMPUPO/IbI PEareHTOB

B) MIPY YMEHBIICHUH KOHIICHTPAIIUU CKOPOCTh YBEITUIHBACTCS

') CKOPOCTb HE 3aBUCHUT OT KOHIICHTpAIlU1

6. CornacHo npaBuity Bant-I'odda, npu yBennueHun teMnepaTtypbl Ha kKaxsie 10 rpaaycoB, CKo-
pPOCTH peaKluu...

a) ymeHbllaercs B 2-4 pasza

0) yBenumumBaeTcs B 2-4 paza

B) ymeHbIaercs B 10 pa3

') YBETTUYUBAETCA B 5 pa3

7. YTo Takoe SHEprusl akTUBALIMK peakuuu?

a) DHEPreTUYECKUN Oaphep peakiuu

0) moJTHAsI YHEPTHSI YACTHI] B CHCTEME

B) JOTIOTHUTEIIbHAS SHEPTUsl, KOTOpast HeoOxoauma st 3 (HEKTUBHOTO COyIapEeHHMSI YaCTHII

I') CyMMa IOTEHUUAIbHON U KHHETUYECKON dHEpruit

8. Kakue ¢akTopbl BIUSIOT HA CMEIIEHUE XHMHUYECKOTO PAaBHOBECHSI?

a) TeMIieparypa, Karaau3aTop, JaBJICHHUE

0) Temreparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JIaBlICHHUE, KOHIICHTPAIIH, KaTaJu3aTop

T') CTENEHb U3MENIbYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31ax KpUCTAIIIMUECKOM pEIeTKH METaslla HaXOIsATC. . .

a) MOJIOXKUTENBHO 3apsDKEHHbIE HOHBI METaIlJIa, CBSI3aHHbIE C 3JICKTPOHAMU

0) OTpHUIIATENTFHO 3apsHKEHHBIC MOHBI METAaJUIA, CBS3aHHBIC C AIEKTPOHAMHU

B) DJICKTPOHBI, IBIKYIITUECS CBOOOTHO

T') TOJIOXKUTEIHHO 3apsHKEHHBIC MOHBI METaIa, MEXTY KOTOPBIMH JIBUXKYTCS CBOOOTHBIC AJIEKTPO -
HBI

10. N'anpBaHUYECKUM 3JIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJ AeMCTBUEM AJIEKTPUUECKOr0 TOKA MPOTEKAeT XUMHUECKasi peakius

0) o1 IeHCTBUEM DIIEKTPUYECKOTO TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakinu 6e3 y4acTHsl JeKTPUYECKOro ToKa

T) B pe3yabTaTe MPOTEKAHUS XUMHUECKON PEaKIUU BhIpa0AThIBACTCSI SJICKTPUUECKUN TOK

11. Kakue 31eKkTpoabl Py 3IEKTPOJIU3E SABISIOTCS UHEPTHBIMU?

a) MeJIHbIe

0) IIMHKOBBIC

B) rpauTOBBIC

T') AIIOMUHUEBBIE

12. Kakoii u3 ciyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JeHe U3 CTaJu MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3zenre U3 CTallu OKUCIISIETCS. KUCIIOPOJIOM BO3yXa

B) MEJIHBIN U ’KeJIe3HbII MPOBOJ KOHTAKTUPYIOT B pacTBOpeE Cyib(dara menu

') CTAJIbHOE U3JIEJUE, OKPBITOE CIIOEM HUKENS, B PACTBOPE KUCIOTHI

13. OTHOMICHHE YnCiIa MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOpa - 3TO...

a) HopMasnbHast KOHIIEHTpaLHs

06) MaccoBas noss

B) MonsipHasi KOHLICHTpALIHs

r) MonbHas 1oms

14. Ecou pH = 2, To peakuus cpesl B pacTBODPE...

a) llenounas

0) Kucnas

B) HeliTpanpHas

) 3aBUCHUT OT NIPUPOBI BEILIECTBA

15. CornacnHo 3akony Payns, gaBneHue napa HajJ paCTBOPOM...
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a) BCeT/ia BhIIIE, YeM HaJl YUCTHIM PACTBOPHUTEIIEM

0) Bceraa HIKe, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO TIapa Ha/l YUCTHIM PaCTBOPUTEIIEM

T') IOCTOSTHHO TPH JFOOBIX YCIIOBUSX

16. Ecniu B 4ncTyt0 BOAy 100aBUTH HEOOINBIIOE KOIUYECTBO COJH, TO TeMIIepaTypa 3aMep3aHus
OyIieT...

a) <0

6) >0

B) =0

') HE U3MEHUTCS

17. Kako#i TUI KPUCTAJUIMYECKON PELIeTKH UMEIOT BEIECTBa, 00JIaJal0IIKe MOTyTTPOBOIHUKOBBI -
MU CBOMCTBaMHU?

a) aToMHas

0) MoHHas

B) METaJUIMYecKas

T') MOJICKYJISIpHAs

18. JIist XUMHUYECKUX 3JIEMEHTOB, KOTOPbIE UMEIOT Ha BHEIIHEM 3JIEKTPOHHOM ypoBHE 1-2 3rek-
TPOHA, XapaKTEPHBI

a) HeMeTaNIYeCKue CBOMCTBA

0) METAITTHIECKHUE CBOMCTBA

B) OKHCJIUTENbHbIE CBOMCTBA

r) ampOTepHbIE CBOMCTBA

19. Kakue cBolicTBa XapaKTepHBbI I JIEMEHTOB C MOJIHOCTBHIO 3aBEPILICHHBIM BHEIIHUM JHEpre-
TUYECKUM YPOBHEM?

a) BOCCTaHOBUTEIbHBIC

0) OKHCIIUTETHHBIE

B) METAJUIMYECKHUE

T) 2JIEMEHT He 00J1alaeT HU OJHUM U3 NIEPEUUCICHHBIX CBOMCTB

20. Kakumu cBoiictBamu 006nanator d-3meMeHThI?

a) HEeMETaUNTMYECKUMHU

0) OKHCIIUTEIbHBIMHU

B) METaJUTMYECKUMHU

') UHEPTHBIMU

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. [Ipenmer xumunu. ATOMHO-MOJIEKY/sIpHas Teopus. OCHOBHbBIEC MOHSTHS: aTOM, MOJIEKYyJa, HOH,
XUMHUYECKUM 31eMeHT. [IpocTsie n cinoxHble BemecTBa. Monb. MomnsipHas macca. DKBUBAJIEHT, YKBUBA-
JICHTHAs Macca.

2. CTeXuOMeTpHUYECKUE 3aKOHbBI: 3aKOH 3KBHBAJICHTOB (IIOHATHE SKBUBAJICHTA M HKBUBAIECHTHOMN
Macchl), 3aKOH IIOCTOSTHCTBA COCTaBa XUMUYECKUX COEAUHEHUH.

3. I'a30Bble 3aKOHBI: 3aKOH OOBEMHBIX OTHOLICHUH, 3aKOH ABOTaJpO, 3aKOH HKBUBAJIEHTOB.

4. CtpoeHue aTomMa U NepuoAuYecKas cucteMa 31eMeHToB. KBaHTOBO-MeXaHnUecKasi MOJIENb aTo-
Ma. AtomHas opOuTasns. @opma aTOMHBIX opOuUTanei (s, p).

5. KBanToBsle uncna. [Ipunnun [Taymu. [Ipasuito I'yana. IlpaBuno Kneukosckoro.

6. Ilepuonnyeckas cuctemMa U NOPAIOK 3all0OJIHEHUS SHEPIETUUECKUX YPOBHEN B CTPYKTYpE aToMa.

7. Panuychl aTOMOB M MOHOB. DJIEKTPOOTPHULATEIbHOCTh. JHEPrUusi HOHU3ALUHU, CPOJCTBO K DJIEK-
TpoHy. VI3MeHeHne CBOMCTB 3IEMEHTOB M UX COEAMHEHUH 110 IEPUOAAM U IPYTIIIAM.

8. OcHOBHBIE BU/IbI XUMHUYECKOM cBs3H. [Ipupona xumuueckoi cBsizu. XapakTepUCTUKU XHUMHYE-
CKOM CBSA3H.

9. KoBaneHnTHast cBsI3b, MEXaHU3MbI €€ 00pPa30BaHUs: OOMEHHBIH, TOHOPHO-AKIIEITOPHBIH.

10. TTonsspHOCTH KOBaJIEHTHOM CBsI3U. Teopusi BIGHTHBIX CBsA3EH U 00BSCHEHHE BAJIEHTHOCTH 3JIe-
MEHTOB METOJIOM BaJICHTHBIX CBs3ei. OCHOBHOE U BO30YKIEHHOE COCTOSHUE aToMa.

11. IIpocTpancTBEHHAs CTPYKTYypa MOJIEKY. THUIBI CBA3EH — O, T.

12. NonHas cBA3b. Metaimmyeckast CBs3b.

13. ®usnyeckoe COCTOSHUE BeELIECTBA. 1Beproe Teno. DHEPrus KPUCTAIUIMYECKOH pPELIETKH.
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THuIBI KPUCTAIIINYECKUX CTPYKTYP U UX CBOMCTBA.

14. Knaccudukanus XuMAYECKIX cOeTuHEHN. bruHapHbIe coemMHEeHMs], NX OCHOBHBIE THIIBL. CTe-
neHb okucieHus. CoctaB OMHAPHBIX COSTUHEHUH.

15. KucnoTsl, coiii, OCHOBaHMS, OKCHJIbI, KX KJIacCU(DUKAIIHA 1 XUMUIECKHE CBOMCTBA.

16. CpoiictBa ampoTtepHocTH. PeakmonHas crtocoOHOCTh aM(pOTEPHBIX OKCUIOB U THIPOKCHIOB.

17. PactBopsl, Tumbl pactBopoB. [Iporecc pactBopenus.CriocoObl BBRIpaKEHHsI KOHIICHTPAIlUN
pacTBOpOB.

18. PactBopuMocTs. [lepeHachillieHHbIE PacTBOPBI. DHEpreTuka pactBopeHus. Kpucramioruapa-
THI.

19. CgoiicTBa pacTBOpoB HedeKkTpoauToB. OcMoc. 3akon Bant-I'odda. 3akon Payns. Temnepary-
pa KUMEHUS ¥ 3aMEeP3aHus paCTBOPOB.

20. Teopus s5ekTpoauTUUECKON qucconranuu. CTeneHb AUCCOIMAIMKN, KOHCTaHTa JUCCOLUALINY.
N3oronnyeckuii koaduiment. CBoiicTBa paCTBOPOB AIEKTPOIUTOB.

21. Xumunueckaa tepmoguHamMuka. [[oHsITHE XUMHUYECKOM cucTeMbl. Turbl cucteM. PaBHOBeCHOE
COCTOSIHHE CUCTEMBI.

22. Tumnbl TEpMOJUHAMUYECKHX MTPOLIECCOB: 00paTUMBbIe, He0OpaTHMbIe, CAMOIIPOU3BOJIbHBIE, PaB-
HoBecHbIe. OCHOBHEBIE MOHSATHUS TEPMOJUHAMHUKHU: BHYTPEHHSS YJHEPTHsl, paboTa, TEIUIoTA.

23. Ilepssrit 3akoH TepMoauHaMuKU. [loHsTHE >HTANBNHKU. TernoBol 3hdEKT peakiuu, 3K30Tep-
MUYECKHUE U SHIOTEPMUUYECKHUE PEAKIUU.

24. TepMOXMMHYECKHE YpaBHEHUS M UX 0coOeHHOCTH. CTaHIapTHBIC TEIUIOTHl 00pa30BaHUS BE-
IIECTB.

25. 3akoH 'ecca, cnencrBue u3 3akoHa ['ecca. [lonsitue suTponuu. Bropoii u TpeTuii 3aKOH TepMO-
JTUHAMUKHU.

26. CaMOnTPOU30BOJIBLHBIC MTPOIECCHI. DHTATBIUUHBIA M SHTPOIMMUHBINA (PaKTOPhl XUMHUECKUX Pe-
akuuii. Dueprus ['uboca.

27. XuMHuueckasi KUHeTHKa. ['oMOreHHbIe U reTeporeHHble peakuuu. CKOpOCTh XUMHUYECKON peak-
uuu. QakTopskl, BIUSIONIME HA CKOPOCTh PEAKIIUU.

28. BausiHre KOHIIEHTpALMKM Ha CKOPOCTh PeaKIMu. 3aKOH AeHCTBYIOMMX Macc. KoHcTanTa ckopo-
CTH PEaKIHUU.

29. BausiHue Temneparypbl Ha ckopocTh peakuuu. [IpaBuno Bant-I'opda. Dneprus akruanuu u
ypaBHEHHE AppeHuyca.

30. 3aBHCUMOCTb CKOPOCTH PEAKLIMH OT Kataiu3aropa. Karamus

31. OGpatumMble 1 HeoOpaTUMbIE XMMHUYECKHE peakiu. XuMHueckoe paBHoBecue. KoHcranTa
paBHOBECHS. 3aKOH JEHCTBYIOIMX Macc Ayt paBHoBecud. [Tpunuun Jle-llarense. CaABUT XMMUYECKOTO
paBHOBECHS.

32. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peaklny. CTereHb OKUCIEHUS], OKACIEHUE U BOCCTAHOB-
JeHue. DJIEKTPOIHbIE MPOLECChl. DNEKTPOHbIC TOTeHIMaN. YpaBHenue HepHera.

33. 'anpBaHUYECKUI JIEMEHT. DJIEKTPOXUMHUYECKUE MPOLECCHI. DJIEKTPOJBIKYILAsl CHJia rajibBa-
HUYECKOTro 35ieMeHTa. CTaH1apTHBIM BOJOPOIHBIN 3JIEKTPO/I.

34. DnekTpoJiu3 B paciyiaBe. IJIEKTPOJIU3 B paCTBOPE.

35. 3axonbl dapaned. Boixon no Toky.

36. Koppo3ust MeTaioB: XMMUYECKast, EKTPOXUMHUYECKas.

37. 3amura METaIIOB OT KOPPO3UHU.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Pasmen 1. OCHOBHBIE ITOHITHSL U 3aKOHBI XUMUHU

1. Jlaiite omnpeneneHus MOHITUIM «atom». M3 yero oH cocTouT, uMmeeT i oH 3apsaa? [lpusenure
IUTAHETApHYIO MOJIEb CTPOCHMSI aTOMa.

2. KakosB 3apsiz anektpona? 3a c4eT 4ero npoTekaeT XUMUYECKasi pPeakiiysl, B YeM €€ CYLHOCTb?

3. Uto takoe Moisiekyna? Mimeer nu oHa 3apsan? IlpuBenurte npumepsl MoieKyll BewecTs. M3 yero
OHHU COCTOSAT?

4. Yto Takoe non? Mmeer nu oH 3apan? Kakue ecTb TUIIBI HOHOB U Kak OHU Ha3biBatoTcs? Ipuse-
JUTE MPUMEPBI HOHOB pa3Horo Tuna. Kak o6pa3yrorcs Te win uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsif
noHa?
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5. IlpuBeaurte npumMep XUMUYECKOTO IEMEHTA B COCTOSIHMSIX: aToOM, MoJieKyJa, HoH. [losicHure, B
YeM pa3HUIIAa MEX1Y STUMU TPEMsI COCTOSHUSMU U KaKUMHU CBOMCTBaMHU 00J1aaeT Ta WM MHAs YacTHIIA.

6. Uto Takoe konmuecTBO BemecTBa? Kak oHo o0o3HauaeTcs, B ueM uzMepsietcsi? CKOIbKO YacTHI
conepxut 1 moub BemecTBa? Kak 0003Ha4aeTcs YUCI0 YaCTHUIL?

7. Uro Takoe monsapHas mMacca? Kak ona obo3Hauaercs, B yeM usMmepsiercsi? Kak paccunrars mMo-
JIIPHYIO MaccCy BEUIECTB?

8. [IpuBeauTe MpUMephl XUMUYECKUX BEUIECTB. UTO MOKA3bIBAIOT MOACTPOUHBIE MHICKCHI B (Op-
MyJaX XMMHYECKHUX BEIIECTB?

9. Yrto Takoe crexuomerpuueckue ko dupentsr? s uero ux paccTapisioT B ypaBHEHHUSAX XU-
Mu4eckux peakuuii? KakoBbl nmpaBmiia paccTaHOBKH Ko @uimeHToB? UTO MOKA3bIBAET CTEXHOMETpUYE-
CKUH KO3 PUIIMEHT B ypaBHEHUU PEAKLIUN?

10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HOpMasibHBIC YCIOBHA? UTO Takoe MOJSPHBINA
o0beM raza? Kak oH ob6o3Hauaercs, B yeM u3Mepsiercs 1 yeMy oH paBeH? Kakoil 00beM 3aHMMaeT ra3 Ko-
JIMYECTBOM | MOJIb MpH H.Y.?

11. Kak paccuutbiBaeTcs 0O0BeM rasza IMpH YCJIOBHUSX, OTIMYHBIX OT HOpManbHbIX? IlpuBeaute
ypaBHeHue MeHeneeBa-KnaneiipoHa, MOsSICHUTE KaKUEe BETMYMHBI TaM UCIOJIb3YIOTCS.

12. IlpuBenuTe ocHOBHBIE (HOPMYIBI AJIS pacdeTa KOMMuYecTBa BellecTBa. Kakue BelIWUYMHBI A7
ATOTO UCIOJIb3YIOTCS?

13. Yro Takoe mpocThle U cioxkHble BemecTBa? [IpuBeauTe ux KiaccupuKaimio.

14. VI3 yero cocTosIT OKCHJIbI, COJIA, KUCIOThI, OCHOBaHMUA? UTO Takoe KUCIOTHbIE ocTaTtku? [Ipu-
BEJUTE IPUMEPHI 3TUX COETUHEHUH.

15. Yro takoe sxkBuBaieHT? UTo Takoe (hakTOp SKBUBAJICHTHOCTHU U KaK OH o0o3Hadaercsa? Kak ero
MOJKHO paccuuTaTh? [|J1g KaKMX 3JIEMEHTOB OH SIBJIIETCS TOCTOSSHHBIM U niouemy? IIpuBenute npumepsl.

16. Kak paccunTaTh S5KBUBAJICHTHYIO MacCy IIPOCTHIX M CIOKHBIX BemiecTB? [IpuBeaure ¢popmyisl,
MOSICHUTE KaKHe BEJTMYMHBI B HUX MCTONB3YI0TCsA. Kak 0003HauaeTcs SKBUBAJICHTHAS! Macca, B UeM U3Me-
psaercs?

17. Yro takoe SKkBHBaJeHTHBIH 00beM raza? Kak ero moxHo paccuutats? IlpuBenute Gpopmyiy,
MOSICHUTE KaKhe BETMUMHBI TaM UCTIOJIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH KBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTH4ecKoe BeIpaxkeHue. [Ipuse-
JUTe IPUMEP MPUMEHEHHUS 3TOr0 3aKOHa.

19. ChopmymupyiiTe 3aKOH TOCTOSHCTBA cOocTaBa BemecTBa. Uto takoe 6eprommuabl? [IpuBenure
MIPUMEPHI BELIECTB OCTOSHHOTO ¥ HETIOCTOSIHHOTO COCTaBa.

20. ChopmynupyiiTe 3aK0H ABOTAAPO U CIEACTBUS U3 HETO, MOSICHUTE HA TIpUMepe.

21. ChopmynupyiiTe 3aKOH OOBEMHBIX OTHOIICHUM, TTOSICHUTE, JIJIs1 KAKUX PACYETOB OH IIPUMECHHM.

22. ChopmynupynTe 3aKOH COXpPaHEHHSI MAaCChl BEILIECTBA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJIMYECKHI 3AKOH U ITEPUOJUYECKAS CH-
CTEMA XUMHWYECKHUX SJIEMEHTOB JI.MU.MEH/IEJIEEBA.

1. OnumuTe MmIaHeTapHyI MOJETb CTpoeHus: atoMa (Monens Pesepdopaa), mokaxkure rpadude-
CKH.

2. Ha 4em ocHOBaHa coBpeMeHHas Mojzeib cTpoeHus: aroma? Kak paccMarpuBaeTcsi SJIE€KTPOH U
€ro ABMKEHHUE B ATOU Mojenu?

3. Urto Takoe annekTponHoe ob6mako? IIpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00OIaKka aToMa
Bosopona. Kak m3MeHseTCs TUIOTHOCTh AJIEKTPOHHOTO O0Jiaka Mo Mepe yAaleHHs OT siapa U movemy?
Nmeet mu 351eKTpoHHOE 00J1aKO TPaHHUIIBI?

4. Yro takoe aromHas opoutans (AO)? Ilouemy AO moryt umeTh pasHble pazmepbl? Kak 3T1o
BIIUSICT Ha cBoMcTBa atoMa? Kak o0o3HavaroTcs rpaduecky aToOMHBIE OpOHUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

5. IlepeuncnuTe KBaHTOBBIE yKcaa. [y yero oHn ucnodb3yroTca? [louemy Henb3st onucaTh dJeK -
TPOH C MOMOIIBIO TIOHATHH Kilaccuyeckoil pu3uku (Macca, KOOpAWHATa, UMITYJIbC U T.1.)7

6. Kak o6o03Hauaercs rinaBHoe KBaHTOBOE 4nciio? Kakue 3HaueHus: MpUHUMAET IJIaBHOE KBAaHTOBOE
yucio? 3a uto oHO oTBevaeT? YTo Takoe HIHEPreTHYeCKUil ypoBeHb (3JEKTPOHHBIN €0 )?

7. DNEKTPOHBI KAKOTO SHEPTETUYECKOI0 YPOBHS UMEIOT HAMMEHBIIYIO SHEPTrUi0? DJIEKTPOHBI Ka-
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KOT'O PHEPTEeTHUYECKOT0 YPOBHS HAaXO[ATCs Hanbosee OJM3KO K sApy U nouemy? Kak cBs3aH pazmep aToMm-
HOU opOuTa N U IMIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTOJIEKTPOHHOTO aTo-
Ma, MOSICHUTE OTBET.

8. Kak o0o3HauaeTcsi moOouHOE KBaHTOBOE yucio? 3a 4To OHO oTBeyaer? Kakue 3HaYeHUS OHO
npunumaet? Kakoii ¢popme opOutanu oHu coorBercTBytoT? IlpuBeaute rpadpuueckue npumepsl. Uto Ta-
KO€ SHEPreTUYECKUN MOAYPOBEHb?

9. Kak npoucxoauT pacieluieHue SHEPreTHIeCKUX ypoBHEN Ha ogypoBHH? Ckonbko AO U 3rek-
TPOHOB MOKET BKJIIOUATh MOIypOBEHb TOTro Win MHOro Tuna? [lokaxure rpadguyecku.

10. Kak 0003HadaeTCss MAarHUTHOE KBAaHTOBOE 4Kcio? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET JJi1 opoutanei paznoro tuna? [Ipuseaure rpaduyueckre mpuMepsl.

11. Yro Takoe cniuH? Kak o003Ha4yaeTcsi cimHOBOE KBaHTOBOE uKcio? Kakue 3HaueHHs] OHO MpH-
HuMaeT? Yto Takoe mapasuiesibHbIe U aHTUIapaiyienbHbie ciuHabl? [IpuBeauTe rpaduueckue mpuMepsl.

12. Chopmynupyiire npunnun [laymi. CKOTbKO 3JIEKTPOHOB MOTYT HAXOAUTHCS HA OHOM aTOM-
Ho#t opOuTanmu? KakoBsl ux cnuabl? [IpuBenure rpadudeckuii mpumep.

13. Chopmymupyiite mpaBmiio KiedkoBckoro. OObSICHUTE € €r0 MOMOIIBIO, TOYEMY TIPU 3aTO0THE-
HUU DHEPTeTUUYECKUX YPOBHEH 3JIEKTPOHAMU CHavalla 3aroJIHsAETCsl YPOBEHb 0S, a MOTOM yXe ypoBeHb Sd.

14. Chopmymupyiite npasuio ['yuna. Ilpusenute rpadudeckuit npumep ans d-nogyposus. Kak
OyIeT MPOUCXOIUTH MOJIOBUHHOE 3aII0JIHEHHE ATOTO MOAYPOBHS?

15. KakoB nopsii0oK 3alOHEHUs] SHEPTETUUECKUX YPOBHEW M MOAYpOBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢Gopmyna)? Kak ona 3ammceiBaerca? Kakue 37eKTpOHHBIE KOH-
burypamnuu sBISIOTCA YCTONUNBBIMU?

16. ChopmynupyiTe NEpUOTUICCKAN 3aKOH.

17. Kakyto cTpykTypy umeeT tabiauua Menzaeneea? YKaXUTe, KaK ONPEACTUTh NEpUo, TPYIIy,
MOJTPYIIITY.

18. C Touku 3peHus MEKTPOHHON KOH(MUTYpaLlMU aTOMa, YTO MMOKa3bIBaeT HOMEP JIEMEHTa B TIe-
PUOANYECKON CUCTEME, HOMED Tpymibl, HoMep nepuona? [lpusenure npumep.

19. Ha xakue ceMeicTBa pa3ensioTcs 2JIeMeHThI B Tabiuie Menaeneea? Yem 31o 00yciioBieHO?
Kakumu cBoiicTBaMu OHU 00J1aar0T (MeTauTHYecKue, HeMeTauindeckue)? K kakum cemenicTBaM OTHO-
CSITCSL DIIEMEHTHI TIaBHBIX M M0O0UHBIX noarpymnmn? IlpuBenute nmpumepbl. Kak M3MEHSIOTCS MeTaTnie-
CKHE U HEMETaJUIMYECKUE CBOMCTBA 0 neprojaamM u rpynnam? [IpuBeaure npuMepsl.

20. Yem ormpenensercsi BAICHTHOCTh XMMUYECKOTO 3J€MEHTa B IVIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 371eKTpOHbI ABISIOTCS BAJIEHTHBIMU M MOTYT NPUHUMATh y4acThe B OOpa30oBaHHUU XUMHUYE-
CKOM CcBsA3U?

21. Yro Takoe sHeprus nonmzanuu’? Kak ona mamensercs mno nepuogam u rpymmam? OObscHUTE
nouemy. [IpuBenure npumMepsl. Kak 370 BIusSeT Ha XUMUYECKUE CBOMCTBA JIEMEHTOB? Y KaKUX JJIEMEH-
TOB HU3KHE YHEPIHH HOHU3AIUH U ITouemMy?

22. Yro Takoe CpoICTBO K AeKTpoHy? Kak oHO m3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKHE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIE€MEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepruoAam U rpynmnam? Kak 3To BIHSIET Ha XU -
MHUYECKHe cBoicTBa neMeHTOB? [IpuBeanTe mpuMepsl. Y Kakux 3JI€MEHTOB caMble OOJIBIINE PATUYCHl U
noyemy?

24. Yro Takoe anekTpooTpuuarenbHocTh? Kak oHa usmeHseTcs no nepuogam u rpynnam? Kax
BJIMSIET HA XUMHUYECKHUE CBOMCTBA 31eMeHTOB? [IpuBennure npuMepbl. Y KakuX 3J€MEHTOB caMasl BICOKAs
ANEKTPOOTPULIATETLHOCTH?

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTEINIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MepUo-
nam ¥ rpynnam? Kak 1o cBs3aHO C 31eKTpOHHBIM cTpoeHueM artoMma? IIpuBenure npumepsl. Kakue Be-
IIECTBA SBJISIOTCA XOPOIIMMH BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U IIoYeMy?

PA3JIEJI 3. XUMHNYECKAS CBA3b.
1. Yem omnpenensroTcss XUMHUYECKUE U (PU3UIECKUE CBOWCTBA BellecTBa?

2. Uro Takoe xumuueckas cBsA3b? Kakylo mpupojy, COMIaCHO COBPEMEHHBIM IPEICTABICHUSM,
uMeeT XUMHUecKas cBsi3b? Kak M3MeHATCs 3Heprusi CUCTEMBI IPH 00pa30BaHUN XMMHUYECKOH CBSI3U U Ka-
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KU€ CHJIBI e 00yCIIaBIUBaIOT?

3. [IpuBeaute mpuMep oOpa30BaHUS XUMUYECKON CBSI3M B MOJIEKYJIe Bojopona. YTo Takoe mole-
KyJsipHast opOuTans? Kakumu JOKHBL OBITH CIIMHBI B3aUMOJCHCTBYIOLINX AIIEKTPOHOB, YTOOBI 00pa3oBa-
J1aCh XUMHUYECKas CBS3b?

4. JlailiTe ompeneneHusl XapaKTepUCTUKaM XMMHUYECKOW CBSI3U: JUIMHA CBSI3U, BAJIECHTHBIN yrodi,
sHeprus cBs3u. B kakux enuHuax oHu uaMepsaroTca? Kak 3aBUCUT 3HeEprusi CBA3M OT ee JIuHbI? Kakas
CBSI3b SIBJIICTCSI HAMOOJIee TPOYHON?

5. Ilepeuncnute OCHOBHBIE BUIbI XUMHUUYECKOM CBS3H.

6. JlaiiTe onpenenenue KOBaJICHTHOM CBA3M. 3a CUeT 4ero oHa odpasyercs?

7. Yem 00ycCIOBIICHBI HANPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBSI3H?

8. Kak oOpasyercst KOBaJIeHTHasI CBSI3b 10 OOMEHHOMY MexaHu3My? Kakue aeKTpoHbI MOTYT MpH -
HUMAaTh ydacTue B oOpa3oBaHuu cBsi3u? [IpuBenure rpadudeckuii mpumep.

9. Ilouemy XuMHYECKast CBSA3b MOXET OOJIafaTh MOJIIPHOCTHIO? Uem 0OyclioBiieHa MOJIIPHOCTD
cBs3u? [IpuBenuTe mpuMep MOJISAPHON MOJIEKYIIbI, TOSICHUTE, 4TO Takoe 3((HEKTHUBHBIN 3apsif, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

10. YUto Takoe KOBaJIeHTHasl MOJSIpHAs M KOBAJEHTHAs HemojsipHas cBaA3b? [IpuBenure nmpumepsl
BELIECTB C 3TUMU TUIIAMHU CBSA3H.

11. Kak oOpasyeTcst KOBaJICHTHAs CBS3b MO JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

12. JlaiiTe onpenenaeHue NOHATHIO BaJIEHTHOCTh. Kak MOYKHO ONpENEIUTh BaJIEHTHOCTD AJIEMEHTA?
Kakue areMeHThl UMEIOT MOCTOSIHHYIO BaJIEHTHOCTh?

13. Uem 00ycioBiIeHa BAIEHTHOCTh, COTTIACHO METO/Y BaJICHTHBIX CBsi3ei? UTo Takoe OCHOBHOE U
BO30yXKIeHHOE cocTosiHue atoma? [IpuBeauTe mpuMepsl.

14. Kakue >1eKTpOHBI SIBISIOTCS BaJICHTHBIMU 1714 S,p,d,f — 371eMeHTOB?

15. Yem onpenensieTcss NpOCTPaHCTBEHHA CTPYKyTypa mMoJiekya? [loueMy MoJieKysibl UMEIOT pas-
HYyI0 Gopmy?

16. [laliTe onpeneneHUe TUTIAaM CBSI3HM TI0 TMEPEKPBHIBAHUIO OpOUTaJe: G, T U O-CBs3sM. Kakumu
TUnamMu opOuTtaneii onn obpasyrorcs? [lpuseaure rpadpudeckue npumepsl. CpaBHUTE IPOYHOCTH G- U T-
CBS3U.

17. Yro takoe kpatHOCTh cBsizu? IlpuBenute npuMep oOpa3oBaHUs OJMHAPHOM, JBOWHOMN, TPOWAi-
HOM cBs3u. Kakumu TumamMu CBS3M IO TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJMHApHAsl, IBOMHAS,
Tpo¥iHas cBsA3b? CpaBHUTE IPOYHOCTH 3TUX CBS3EH.

18. Uto Takoe rubpuauzanus? Kakos ee mexannusm? Kak mpoucxomur sp-, sp2, sp3 — rudpuamnsa-
rusi? Kakyio reoMeTprro UMEIOT MOJIEKY/bI ¢ TAKHM THIIOM THOPHIM3ANNU Y TieHTpanbHoro aroMa? [Tpu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 cTpOGHUM TBEpABIX Tel. UTo U3 cedst mpeacTaBisieT KpUCTallInyecKas pemier-
ka? [IpuBenure nmpumep. UTo XapakTepu3yeT SHEPTrUsl KpucTtamnueckon pemerku? [lepeuncnure xummu-
YECKHE TUIIbl KPUCTAJUTMUECKUX PEILIETOK.

20. Uto u3 cebs mpeacTaBiseT MOJICKY/SIpHAS KpUCTaUTH4YecKas pemerka? Kakue gacTuIsl Haxo-
JUTCS B y371ax pemeTrku? Kakol TuI cBA3u Mexy y3iaamu pemerku? KakoBa sHeprus Takol KpUCTaUIN -
yeckoi pemetkn? Kakue BemecTBa MOTYT OOpa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUE PEIICTKHU?
IIpuBenuTe npUMepsI.

21. Yrto u3 cebs mpeAcTaBiIsieT aTOMHAs KpucTautndeckas pemerka? Kakue qacTuipl HaXoauTcs B
y3nax pemerku? Kakoil Tvn cBsizu Mexnay ys3inamu pemerku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemeTkn?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKY/ISIPHBIC KpUcTaunaeckue pemetku? [IpuBenu-
T€ MPUMEDPBL.

22. KakoB MexaHu3M o0pa3oBaHUsi HOHHOW CBsi3u? Uem XapaKTepus3yeTcsi HOHHOCTh CBs3U? UeMm
OTJIMYAETCS] KOBAJICHTHASI TIOJISIpHAsSL CBSI3b 0T MOHHOU? [Touemy noHHasI CBSI3b HE 00J1a/1aeT HANPABICHHO -
CTBIO Y HACKIIAEMOCTBLIO?

23. Yro u3 cebs mpeacTaBiseT MOHHAS KpUCTaUIHdeckas pemeTka? Kakue 4acTuilbl HaXOauTcCs B
y3nax pemetku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemerkn? Kakue BemecTBa MOTYT 00pa30BbIBaTh MOHHBIE KpUCTaTndeckue pemerku? [Ipuseaure npu-
MEpBHI.

24. Yro u3 cebs mpeAcTaBIsIeT MeTaJuInyeckas Kpuctajuindeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y37ax pemetku? Uem o0yciioBiaeHa CBA3M MEX Ty y3namu pemetku? [loyemy B KpUCTaNIMYeCKOM
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pelIeTKe MeTajlla AIEKTOHbI HEeJIOKaIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudeckoy pemerku? Ka-
KHe BeIeCTBa MOTyT 00pa30BbIBaTh METAININYECKHE KpHcTainyeckue pemerku? [IpuBeaure npumepsl.

25. CpaBHMTE IPOYHOCTb, TEMIIEPATYPHI IUIABJICHUS, MEXaHUUECKHE CBOMICTBA, AJIEKTPOIPOBOA-
HOCTb, TEIJIONPOBOJHOCTb, JIETY4ECTh Pa3HbIX THUIIOB KPUCTANIMYECKUX peueTok. OObsICHUTE, MoUeMy
OHH 00JIaat0T TEMU WJIM UHBIMH CBOMCTBAMH?

PA3JIEJT 4. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COEJWHEHUM. PEAKIIMOH-
HAX CIIOCOBHOCTD BEIIECTB.

1. Yto Takoe creneHp okucneHus? Kak onpenenut MakCUMAJIbHYIO CTENIEHb OKUCIICHHS JIEMEH-
ta? Kak oHa cBsi3aHa ¢ BAJIGHTHOCTBIO?

2. Kakue 3neMeHThI TPOSIBIISIOT MTOCTOSIHHYIO CTENIEHb OKHUCIICHUs1? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY:KHO 3HATH IS 3aIIMCH XUMHYECKUX (HOpMYI
BEIECTB?

3. [IpuBenute knaccudukaimio BenecTs. Kakne 0CHOBHBIE KJIacChl HEOPTrAaHMUYECKUX COCTUHEHHM
BbI 3Haete? M3 yero onu coctodr?

4. TlpuBenute kinaccudukanuio okcuaoB. Kak oOpasyrorcs Ha3Banus okcujoB? Kak Hamumcathb
¢dbopMyiTy BBICIIETO OKCHJA 3JeMeHTa?

5. IlpuBenute Knaccupukamuio KUcioT. Kak 00pa3yrorcst Ha3BaHUs KUCTIOT?

6. [IpuBenute knaccudukaruo ocHoBanui. Kak o0pa3yroTcst Ha3BaHUSI OCHOBAHMIA?

7. IlpuBenute knaccuduxanuio coned. Kak oOpasyrorcs Ha3BaHUA comeit?

8. Uto Takoe snektponut? Kakue BeniecTna sSBISIOTCSA 3JIEKTPOTUTAMU?

9. Yto Takoe 3neKTponuTudecKkas aucconuanusa? KakoBbl mpaBuia 3alMCH YpaBHEHUH JIEKTPOJIU -
TUYECKOU JUCCOIAALIN?

10. IlpuBenuTe ypaBHEHHMs ITOJIHOM U CTYIIEHYATON IUCCOLMALIMYA OKCUI0B, KUCIIOT, COJIEN U OCHO-
BaHUM.

11. JIyg KakuX 3JIEMEHTOB XapaKTEpHbI KUCIOTHBIE cBoMicTBa? IIpuBenuTe npumepsl.

12. C yeM pearupyroT KUCIOTHbIE OKcUbl? [IpuBenuTe mpuMepbl peakiiuii, TOKa3bIBAIOIMINX KUC-
JIOTHBIE CBOMCTBA. [IpuBenuTe npuMep reHeTUYECKOU CBA3H «DJIEMEHT — KUCJIOTHBIM OKCUJ — KUCIOTHBIN
OCTaTOK - KMCIJIOTa.

13. Jlyig Kakux 3JIEMEHTOB XapaKTepHbl OCHOBHbIE cBOMcTBA? [IpuBeauTe mpuMepsl.

14. C 4dem pearupyroT OCHOBHbIE OKcuAbI? IlpuBemuTe mpuUMeEpbl peakiuii, JAOKa3bIBAIOIINUX
OCHOBHBbIE CBOKCTBA. [IpuBenuTe NMpuMep r€HETUYECKON CBS3H «JIIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. Yto takoe amdoTtepHOocTs? [l KaKMX 3I€MEHTOB XapakTepHbl ampoTepHsie cBoiicTBa? Ipu-
BEIUTE IPUMEDPBI.

16. C uem pearupyrot amdorepubie okcuasl? [IpuBeanre npumMepsl peakiuil, ToKa3bIBAIOIMINX aM-
dbotepHbie cBoiicTBa. [IpuBeauTE MPUMEP TEHETUYECKOM CBSI3U «AJIEMEHT — aM(pOTEepHBIN OKcHUl — aM(po-
TEPHOE OCHOBAHUE.

17. Kak u3MEHSIOTCA KHUCIOTHO-OCHOBHBIE CBOMCTBA IJIsi S- U P-3JIEMEHTOB B NEPUOAAX ClieBa
HarnpaBo? Kak 3T0 CBSI3aHO ¢ METAJUIMYECKUMU U HEMETANIMYeCKUMH cBocTBamMu? OT 4ero 3aBUCST
KHUCJIOTHO-OCHOBHbBIE CBOMCTBA d-371€MEHTOB?

18. ITpuBeauTe XUMUUYECKUE CBOMCTBA KUCTIOT.

19. I[IpuBeanTe XMMUYECKHUE CBOMCTBA OCHOBAHUH.

20. IIpuBeaute npumepbl aM(poTepHbIX OCHOBaHUK. C UeM OHM MOTYT PearupoBath?

21. IlpuBeauTe XuMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPLI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputeib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCU(PHUKAIIIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEJUHE-
HusiMu? YTo U3 ceOs mpencTaBIIsieT pacTBOP, COITIACHO COBPEMEHHBIM MPEICTABICHUAM?

3. OnumuTre mpouecc pacTBOPEHHs] TBEPIAOTO Teja B KUAKOM pacTBopuTene. Kak mpoucxoaut
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KpUCTaJIIu3anus’?

4. Uto Takoe KoHIeHTparusa? YUTo Takoe HACHIIMICHHBIN, pa30aBJICHHBIA, KOHIICHTPHUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUST KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisi, MOJIIpHAs KOHIIEH -
Tparus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpalus, TUTp). Kak MOXHO KpaTKo 0003HAUUTh
€IMHUIIBI U3MEPEHUSI MOJISIPHOM W HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJIeii?

6. Yro Takoe pactBopuMocTh? [IpuBeante kimaccuuKkauio BEMIeCTB MO UX pacTBopUMOcTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimsieT TemiiepaTypa Ha pacTBOPUMOCTH Be-
1eCTB?

7. UTo Takoe mepeHachIIeHHbIH pacTBOp? B KakuxX yCIOBHSIX €r0 MOXKHO MOJTYy4YUTh? B Kakux ciy-
qasgx U30bITOK PAaCTBOPEHHOTO BEIIECTBA HAUMHAET BBINAATh B OCAJ0K U3 IEPEHACHIIIEHHOTO pacTBopa’?

8. Kakue mporieccsl mpoTekaroT npu 00pazoBanuu pacTBopa? Kak U3MEHsSIETCsl MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaensieTcs TermaoBoi 3¢ ekt nporecca pacTBOPEHUs?

9. Uto Takoe cosbBaTaius, THIpaTaIis, COIbBAThI, TUAPAThI? UTO MpeacTaBiIsoT co00i KpucTal-
noruapatsl? [lpuBenute npuMepsl. UeM o0yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

10. Yto Takoe 3JIeKTPOJUTHI, HEANEKTPOJUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIeCKas Auccorumanus? YTo Takoe M30TOHUYECKUN KOAPPUITUEHT, YeMY OH
MOJKET OBITh paBeH, OT YEro 3aBUCHUT?

11. Yro Takoe crenenp aucconmanuu? Kakue BemecTBa OTHOCATCS K CIAOBbIM U CHIJIBHBIM DIIEK-
TponuTaM U noyemy? OT 4ero 3aBUCHUT CTENIEHb IUCCOLMALIAN?

12. Yro Takoe Kaxyiascs cTeneHb auccouuanuu? /[t Kakux pacTBOpOB MPUMEHUMO 3TO HOHS-
tre? Kak ee MOXHO paccunTarh?

13. Kak 3anucpiBaeTcsi BBIpaKeHHE KOHCTAHTBI JUCCOIMALUH JUTsl cIa0bIX 3JeKTpoauToB? OT yero
3aBHCUT KOHCTaHTa auccorranuu? Uto mokaspIBaeT dTa BeEIUYnHa?

14. IlpuBenute 3akoH pa3BeneHus OcraBayipia. Kak 3aBUCUT CTENEHb JUCCOLUALMU OT KOHIIECH-
TpaLMH JIEKTPOJIUTA?

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMcconuanuu BoAbl. K KakoMy THIy 3JIEKTpoO-
JIUTOB OHA OTHOCHUTCS?

16. Yto Takoe MOHHOE Mpou3BeAcHNUE BobI? Yemy oHO paBHO? Uemy paBHA KOHLIEHTPALUs HOHOB
BOZIOpOJa U TUAPOKCOTPYMI B HEUTpaibHOM pacTBope? KakoBo X COOTHOIIEHHE B KMCJIOW U MIEIOYHOMN
cpene?

17. Yto Takoe BOJOpOHBIN MoKa3arens? Kakue 3HaueHus1 OH MOKeT npuHuMath? Kak oH paccuu-
TeIBaeTcs? Kak onpenenuts xapakrep cpesibl 10 3HaYE€HUIO BOJOPOIHOTO IT0Ka3aTesis?

18. YUTo Takoe KOJUIMTaTUBHBIE CBOKMCTBA PACTBOPOB?

19. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM ¢u3NUEeCKOM SIBICHUH OCHOBAH
ocmoc?

20. Yro Takoe ocMoTHyeckoe naBiaeHue? [Ipn Kakux ycloBHSAX ONPEAENsAeTCS OCMOTHUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTponuToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cuctem oH CripaBeInB?

21. Kak u3MeHsIeTCs 1aBJI€HUE HACBIIIEHHOTO Mapa pacTBOpa MO CPABHEHUIO C YHUCTHIM PACTBOPH -
tenem? [IpuBennre 3akoH Payiist 1u1sl HEANEKTPOIUTOB U JIEKTPOIIUTOB.

22. Kak U3MEHSIOTCS TeMIIeparypa 3aMep3aHus pacTBOpa W TeMIlepaTypa KUIEHUs pacTBOpa IO
CPaBHEHMIO C YUCTBIM pacTBopuTeneM? Kak MOKHO paccuMTaTh W3MEHEHUE TEMIIEPATyphl AJsl HEJIEK-
TPOJIUTOB U EKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 0YTMOCKONUYECKas TOCTOSIHHbIE?

PA3JIEJI 6. DOHEPT'ETUKA XUMHWYECKHNX ITPOLECCOB. XUMNYECKAS TEPMOJAWHA -
MUKA.

1. YUto u3zydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. [lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JAWTE UX XapakTepucTUKy. [IpuBenuTe npumepsl.

4. Kakue mapaMeTphl BIMSIOT HA TEPMOJIUHAMUYECKOE COCTOsTHUE cUCTEMBI? UTO Takoe cTaHmapT-
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HBIE yCJIOBUSA?

5. UeM xapakrepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TuUnbl TEPMOAMHAMUYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMax?
JlaiiTe nX XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHKH, 3aIUIINATE €0 MaTeMaTH4eCcKoe BhipaxxeHue. [laiite
oTpesieNieHUE TMOHATUSAM «TEIJIoTa», «paboTa», «BHYTPEHHsSI SHepTrus». Kak MOKHO MHTEpIpPETUPOBATH
3TOT 3aKOH IPUMEHUTENBHO K XMMUUYECKOMY Iporieccy?

8. Kakas pa0GoTa yaire Bcero COBEpIIarOTCsl B XUMUYECKHX cucTeMax? Kak ee MOXHO paccuuTarh?

9. laiite onpeneneHue sHTaIbIuu. Kak ee MoxkHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs?

10. Yro Takoe TemioBoii a¢dext peakuuu? Kak oH 0603HavaeTcs, B 4eM U3MEPSETCS, YeMY OH pa-
BEH MU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHne HK30- U SHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTh O TEIUIOBOM 3(dekTe 00paTUMOro XMMHUIECKOro nporecca’?

11. Yto uzyuaer trepmoxumusa? Uto Takoe TepmMoxumMuueckoe ypaBHeHue? [lepeuncnure ocoOeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNIbIUs 00pa3oBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
MepsieTCs U KaKue 3HAYSHUS] MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHHUTE CMBICT ATOTO 3aKOHA HA IPUMEPE XUMHUUECKON peak-
1007078

14. Chopmynupyiite crnenacTsue u3 3akoHa ['ecca. [IpuBenuTe MaTemMaTHUeCKOE BRIpAXKEHUE, TIOSIC-
HUTE, JJI pacyeTa Kakol BeIMYUHBI OHO IPUMEHSIETCSI.

15. Yro Takoe ’HTponusA? B yem oHa mzmepsiercs, kak o0o3HadaeTcsa? Kak ee MOKHO paccuuTaTh?
Ot KaKkux (aKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsi3aHbI 3T U3MEHEHUs1? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BBICOKasl U IoueMy?

17. Yro Takoe cTaHIAapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSETCs?

18. Kak MO>XHO paccuMTaTh H3MEHEHUE SHTPOIIMH B IIpoLiecce XUMHUeCcKUX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0OH TepMOAMHAMUKH. J[J1s1 KakuxX cUcTeM OH nmpuMeHHM? Moer Jiu pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHUIION caMo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIMPOU3BOJIBHOTO MPOTEKAHUS PEAKIMU B MPSIMOM M
00paTHOM HarpaBJIeHUHN?

PA3JIEJI 7. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckass KHHETUKa?

2. Yto Takoe koH1eHTpaiusa? Kak ona o6o3nagaercsa? Kak m3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOIYKTOB MpH NpoTekaHuu peakuuun? [Ipusenure npumep.

3. JlaiiTe ompeneneHne CKOPOCTH XUMHUUYECKoi peakuuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTAPHBIN aKT PEAKIIUH?

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIie peakiuun? [IpuBeanre npumMepsl.

5. Yro Takoe oOpaTtumMbie U HeoOpaTuMbIe peakiuu? [IpuBeanTe nmpuMepsl.

6. Ot kakux (pakTOPOB 3aBUCUT CKOPOCTh XUMUYECKOW peakiun’?

7. Kak u3MeHsIeTCsl CKOPOCTh IPU M3MEHEHUM CTENEHHM JUCIEPCHOCTH, arperaTHOro COCTOSHUSA,
BHEILIHETO SHEPTETUYECKOro BO3AeHCTBUA?

8. Kak 3aBHCHUT CKOpOCTh XMMUYECKOW PEAKIIUU OT KOHIEHTPAINI peareHToB?

9. ChopmymupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBemute
€ro MareMaTH4eckoe BbIpaxkeHHue. [losicHUTe, Kakue BEJIMYMHBI UCIOJIB3YIOTCS B 3TOM BBIpaXeHUHU. UTO
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yuacTuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknuun? Kak ona o6o3nagaercs? OT 4yero oHa 3aBUCHUT?

11. Kak 3aBUCHT CKOPOCTh XUMHYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.
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12. Chopmynupyiite npasuio Bant-I'odhda, mpuBenute ero mareMaTuueckoe BhIpaKeHHE.

13. Yo mokaspiBaeT TemMmneparypHblii ko3 duimeHT ckopoctu peakiuu? Kak oH o0o3HavaeTcs u
4eMy MOXKET OBITh paBeH?

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEpreTHKa CHCTEMbl MPHU
nepexoJie OT UCXOAHBIX peareHTaM K Ipoaykram peakiuu? IIpuBenute rpaduyeckuii npumep, OTBET IMO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBSA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIMU?

16. IlpuBenure ypaBHeHue Appenuyca. [losicHuTe, Kakue BEIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanu3zarop? KakoB MexaHU3M JIEHCTBUS KaTaiu3aropa’?

18. JlaliTe onpeneneHre XMMHUYECKOrO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIICHTpalLUs Be-
miectB? Kak ona o6o3navaercs?

19. YUto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJIs KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3Yyt0TCcs? KakoBhl mpaBuia
3alMCU KOHCTAHThI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakIuy y4yacTBYIOT TBepAble UM ra3000pa3HbIe
BellecTBa?’

20. Kakue akTopsl BIMSIOT Ha CMEIICHUE XUMHUUYECKOro paBHoBecus? [losicHUTE, 4TO O3HAYaeT
CMEIIEHNE XMMHUYECKOTO PAaBHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmymupyiite mpunnun Jle-Illatense. Kyna cmemniaercss paBHOBeCHE TIPH MOBBIIICHUN HIIN
MOHWXCHUH TEeMIIEPATyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 8. QJIEKTPOXUMUYECKHUE [MTPOILIECCEHI. KOPPO3MA METAJIJIOB.

1. Yro n3ydaer aneKTpoXuMHusi? 3a CUET YEro NPOTEKAIOT AIEKTPOXUMHUUECKHUE MPOLIECCHI?

2. Yto Takoe OKUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu? JaiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUEe». IlpuBenute
MIPUMEPBHI.

3. YUto takoe anexkrponsl? 13 yero us n3roraBnusaroT? Kakue npouneccel IpouCcXoIsaT Ha MOBEPX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOrPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercst ABOWHON 3IEKTPUUECKHIA ci10i1? UTO Takoe 37eKTPOIHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHHa1? Kak oH 0003HavaeTcs1, B YeM U3MepsieTcs?
UYro xapakrepusyer 3Ta BenuuuHa? OT 4ero oHa 3aBUCHUT?

6. UTo Takoe CTaHAapTHBIA BOAOPOAHBIN iekTpon? [ yero oH ucnonsiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

7. Uto Takoe CTaHAAPTHBIN JEKTPOIHBIN moTeHIman Metaya? Kak oH o0o3Ha4aercsi, B YeM H3-
Mmepsietcst? Uto xapakrepusyer AaHHas BeauunHa? Kakue 3HaUeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (haKTOpOB 3aBUCHUT MEKTPOAHBIA MoTeHIuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus Hepucra. IloscHuTe, Kakue BEITMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

9. Uto nokasbIBaeT psij NEKTPOXUMHUUECKUX HanpspkeHU MeTamioB? Kak pacnosnokeHbl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTh METAJIJIOB?

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on cocrout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOA B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaloT y Ux
noBepxHocTHU? [ 1€ BOBHUKAET AIEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JjieMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHUYECKOTo eMenTa Jlannas-SAko0u pacckakuTe Kakue dJIECKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKatoT. Hanummnre ypaBHeHNs peakuii Ha KaToJe U aHOJE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro snemenTa? [Ipuseaure mpumep.

14. Yto Taxkoe 3MEKTpOABMXKYIAs CHJAa rajbBaHUYeckoro sineMmeHTta? Kak ona o0o3HadaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponu3? M3o0pasute
rpauIeCcKH.
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16. Kak 3apskeHbl KaTo[ U aHOJ ITpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y IOBEPXHOCTH
AIEKTPOIOB?

17. Kakue TUIbl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKTpoause? M3 uero oHM M3roTaBIuBarOTCs?
[IpuBeauTe mpuMeEpHI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMsI MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaroT Ha aHojie u karonae? [IpuBenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JIEKTposin3a B pacTtBopax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsl @apanes. [IpuBenute nx MaTematudeckoe BeipakeHue. [losic-
HUTE, KAKW€ BEJTUUMHBI TaM HCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g Kakux pacyeToB MPUMEHUMBbI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero Mo>kHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Uem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3us
HEraTUBHO BIIMSET HA METaJUINYECKHUE KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckast koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3uu? Hanuiunre ypaBHEHUs peakuui, Ipu-
BEIUTE MIPUMEPHI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? Ilouemy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOpPOo3uu?
ITpusenute npumepsl. [loueMmy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M3ICIIHUSIX U KOHCTPYKIIUSX SIBJISIFOTCS. KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YTo Takoe NEKTPOXUMHUECKast Koppo3us? B kakux cpeaax oHa nIpoTeKaeT?

28. B "em 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UH CTAJIM KUCIOPOJOM BO3AYyXa BO BJIAKHOHN Cpelie MOSCHUTE MEXaHU3M
IIPOTEKAHUS 3JIEKTPOXUMUYECKONH KOPPO3HH.

30. Kakne metaiuiel Hanbosee moaBepkeHbl Koppos3un? [logemy HEKOTOpbIe MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbH, HE MojBepratoTcs kopposuu? [IpuBenure npumepsl
TaKHX METAJIJIOB.

31. Ilepeunciante METOBI 3AIIUTHI METAJIOB OT KOPPO3UH.

32. Yto Takoe nerupoBaHue meTtauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMH T0OaBKaMH
U KaK OHHU BIMSAIOT Ha cBoiicTBa Metayia? Iloyemy mpu JiermpoBaHUM MeTajlla CKOPOCTb KOPPO3UH 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIC CTaJIU SBJSIOTCS HEPYKABEIOIIMMHU?

33. YUro Takoe 3auiuTHBIE NOKPHITUA? V3 Uero oHM U3roTaBIUBaIOTCA?

34. B yeM oTiu4Me KaTOAHBIX M AHOAHBIX METAJUIMYECKUX MOKpbITUW? [losicHuTe MexaHu3M 3a-
IIUTHI TAKUX MOKPBITUI Ha npuMepax. Kakue HeTOCTaTKU €CTh Y TOTO WM MHOTO TUIIA MOKPBITHS?

35. VI3 4ero M3roTaBlIMBalOT HEMETAJUIMYECKHUE 3auTHbIe TOKpbITUA? [IpuBeaute npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem oCHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKOM 3anThl? [[0ICHUTE MEXaHU3M AIEKTPOXHUMH -
YECKOM 3alIUThl HAa IPUMEPE METO/Ia TPOTEKTOPHON 3aIIUTHI CTAILHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHogHas 3amuTta? [losicHuTe MeXaHu3M 3allUThl Ha MpUMEpax.

38. Pacckaxxure 00 M3MEHEHUH CBOICTB KOPPO3UOHHOM cpenbl. Kakumu ciocobamu OHO JOCTUTa-
erca’?

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIEIHMA, YTOOBI TPEIOTBPATUTH
MPOLIECCHI MPOTEKAHUS KOppo3un?

14.1.4. Tembl HHANBUAYAJTBbHBIX 321aHUI

WuauBuayansHoe 3a1anne « OCHOBHBIE MOHSATHUS M 3aKOHBI XUMUN

1. OnunakoBoe u yucio mosiekyn B 0,5 r azora u 0,5 r Mmerana?

2. BeluncauTe MOJIIpPHYIO Maccy BelecTsa, ecinu macca 500 mu ero napos npu 87 0C u naBieHun
96 xIla paBna 0,93 1.

3. Halitu ¢akTop 5KBUBAJICHTHOCTH M SKBHUBAJICHTHYIO Maccy 2JIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

4. Haiitu sxkBuBasieHTHBIE Macchl coequuenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.
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5. Ompenenure 06beM a3ota (H.y.), UCMIOIBL30BAHHOTO JUISI CHHTE3a aMMHUaKa, €CJIH MOTy4YeHo 8,5 T
MPOAYKTa PEaKIUH.

NunuBunyanbHoe 3aganue « CTpoeHrue aToMa. NEPUOJUUYECKUN 3aKOH

Y TIepuoANYecKas cucremMa Xxumudeckux snemeHToB .M. MenneneeBay»

1. Hanumure 31€KTpOHHBIE KOH(PUTYpAIIUH CIESIYIOUINX aTOMOB U MOHOB: In, Ba2+, Cl.

2. B kakoii rpymre, moarpymre u nepuoje HaxoauTcs dneMeHT Sb? K kakoMy ceMelcTBY OH OTHO-
cutTca? YKaKHUTe, KAKUe AJIEKTPOHBI Y 3TOTO 3J€MEHTA SIBJISIOTCS BaJIeHTHBIMU. KakoBa MakcuMalibHast Ba-
JICHTHOCTB 3TOro aneMeHTa? [lpuBeauTte 3neKkTpoHHO-rpaduueckoe M300paKeHHe BaJCHTHBIX JIEKTPO-
HOB, OIMIIIUTE UX COCTOSIHUE KBAHTOBBIMU YUCIIAMHU.

3. B xakom nepuoe, TpyIie 1 NOArpyIne HaXOAUTCS AJIEMEHT, €CIIU €ro 3JIEKTPOHHAs KOHPUTY-
parus 3akanguBaeTcst Ha 6s25d10. HazoBute 310T 21ement. Kakumu cBolicTBaMu 001a1a€T 3TOT 3JIEMEHT
— OKHUCIIUTEIBHBIMU WJIM BOCCTAHOBUTENbHBIMU? OOBSICHUTE [TOUEMY.

4. Kaxkoit u3 snementoB — Mg unu Cl Oyzer obnanath 6osiee BhIpaKEHHBIMH HEMETANTHYeCKUMU
cBorictBamu ? Kakumm cBoiicTBaMu OymyT 00JajaTh COCIUHEHHSI dTUX AJIEMEHTOB — KHCIOTHBIMH WU
OCHOBHBIMU? OOBSCHUTE C TOUKH 3PCHUS STCKTPOHHOM KOHPUTYPALUU U TTOJIOKEHUS DIIEMEHTOB B TIEpH -
OJINYECKOU CUCTEME.

5. Y kakoro sneMeHTa paaunyc atoma 6onbiie —y Li wimn Cs? OObsICHUTE C TOYKH 3PEHUS 3JICK-
TPOHHOM KOH(MUTYpaIMH U TIOJ0KEHUS 3JIEMEHTOB B MEepHOANUEcKoi cucteMe. Kak 3T0 BiIMseT Ha UX XU-
MHUYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHUE « XUMHYECKAs CBA3b)»

1. N300pa3ute cTpyKTypHBIE (DOPMYIBI CICAYIOMUX COCIMHEHUN U YKAKUTE BaJICHTHOCTh U CTe-
MeHb OKUCIIEHUS KaXKIOTo dIeMeHTa B 3Tux BenlecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxxute TUII
XUMHUYECKOM CBSI3M JIJISl KaXA0TO COSAMHEHUSI.

2. Onpenenute THM KPUCTALIMYECKON pemeTku s cienytomux coenuuenuii: NaF, CoSO4, Si,
Pb, N2. Kakumu usmdeckumu cBoicTBaMu (MMPOYHOCTH CBSI3U, TEMIIEpATypa TUIABICHUS, MEXaHUIECKUE
CBOICTBA, ANIEKTPOIIPOBOAHOCTH) 00JIAAAI0T JaHHBIE COCTUHEHUS U IToueMy?

3. [IpuBenuTe >nMeKTpOHHO-Tpaduueckoe U300paKeHNE BAICHTHBIX JIEKTPOHOB aroma P Bo Bcex
BO3MOXKHBIX COCTOSIHUAX (OCHOBHOE, BO30yXKeHHOE). Kakyro Ba€eHTHOCTh MOXET MpOsBIATH dhochop B
3THX coctosHMIX? [IpuBenuTe mpuMepsl COSTMHEHH, YKAXKUTE BAICHTHOCTH Gocdopa.

4. Kakyro reomerputo umeeT mosiekyina AlF3? IlpuBenure snexkTpoHHO-Tpaduueckoe n3o0paxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIINX aTOMOB, YKQKHUTE, KAKHE U3 HIX y4aCTBYIOT B 00pa3o-
BaHUM XMMHYECKUX cBs3el. KakoB Tum ruOpuausanuu atoma amoMuHHsA? Hapucyiite mpocTpaHCTBEH-
HYIO CTPYKTYpPY 3TOM MOJICKYJIbI, TOKKUTE MEPEKPHIBAHNE aTOMHBIX OpOUTANICH, YKAKUTE TUIIBI CBSI3EH
(1,0).

5. Mcnionb3ys 3Ha4€HUs OTHOCUTENIBHOU IIEKTPOOTPULIATEIILHOCTH, PACIIOIOKHUTE CIEIYIOLIUE CO-
equHeHus B mopsiake Bo3pactanus nonHoctu cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKkTyp-
HBbIE (DOPMYITBI U YKKUTE, K KAKOMY aTOMYy CMEIIAETCs SJICKTPOHHAS TNIOTHOCTh B 3TUX COCIMHCHHUSX.

NuauBuayansHoe 3aanne « OCHOBHBIE KIacChl HEOPTaHUYECKUX COCTMHEHUIN

1. Hanmmute GopMyInbl BEIECTB: Cynb(ar IUTHUS, epXIIopaT aMMOHHUSI, HOIU CBHHIIA, TUIPOK-
cun mapranna (II), rugpokcun maraus, optrodocdopHas KUCIOTa, a30TUCTas KUCIOTA, OKCHJ CBHHIIA
(IV), okeun xpoma (VI), okcua pocdopa (IID).

2. HazoBure cnemyronye COEAUHEHHS] MO COBPEMEHHOM HOMEHKJIATYpE M YKAXKHUTE, K KaKOMYy
KJIACCY HEOPTaHMUYECKHUX COCTMHEHUH (KUCIIOTHI, COJIH, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHHS) OHU
otHocsTcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanuiute ypas-
HEHUS 3JEKTPOIUTUUECKON TUCCOIUAIIMN ITUX COSAMHEHUH.

3.HanumuTe ypaBHEHUS PEaKIUii:

a) Ag + HNO3(konn) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =..;

r) Ca(OH)2 + H3PO4 =...; o) S1+02 =...; ¢) CaO + Si02 =...; x) H2 + CI2 =.. ;

3) Li +H20 =...; u) HI + AgNO3 =...; x) SO2 + H20 =...

4. Kakue mpoayKThl MOTYT OBITh TIOJTydeHbI B pesynbrate peakuuu Zn(OH)2 ¢ HCI? Hanwmmre
YpaBHEHHSI pEaKLUi, YKaKUTE TUIIBI 00pa3yIoIUXCsl coneil (Kucasi, OCHOBHAsI, HOpMaJIbHAas ), 1alTe Ha-
3BaHUS MOJIYYEHHBIM COEMHEHUSIM.

5. Hamumure ypaBHEHHsS peakUWil, C MOMOLIBIO KOTOPBIX MOXHO OCYILIECTBHUTH CIIECAYIOLIHE
npespamienus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.
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NunuBuayansHoe 3ananue «PacTBopb»

1. Kakoit o6bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st npurorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MonsipHasi 1 HOpMasibHas KoHIleHTpauuu pactBopa H2SO3, 700 mi1 koToporo comepxar
20 r H2S03?

3. B 250 mu pactsopa comepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISPHYIO KOHIIEHTPALIUIO
pacTBopa cynabdara MeIu.

4. Hackonbko moBbicuTcsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapossl C12H220117?

5. Haligute MONSIpHYIO MacCy HE3JIEKTPOJIMTA, €CJIM MpHU pacTBOpeHuu 28 T BemiecTsa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. [Tpu 100 °C naBneHue HACHIIIICHHOTO Tapa HaJl pacTBopoM, cojepskamuM 0.05 Monb cynabgara
Hatpus B 450 1 Bozpl, paBHo 100, 8 x[la. Onpenenuts KaxyIylocs: CTENeHb TUCCOIMAlNU Cybdara Ha-
TpHsl.

NuauBuayaibHOE 3aaHie « JHEPTEeTHKA XUMUYECKUX MPOIIECCOB. XUMHUUECKast TEPMOAMHAMUKA)»

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHUECKOE YPABHCHHE PEAKIIHH.
CkomnbKo Gapusi ¥ KMCIOpPOJa B IpaMMax BCTYIWIIO B PEaKkLUIo, eCiu B Xoje Heé Beiaenmiock 2740 kJx
TEIJIOTHI?

2Ba(tB) + O2(r) = 2BaO(TB)

2. PaccuntaB nzMeHnenue >Heprun [ mb0Oca, ycTaHOBHTE, IPH KaKOW TeMreparype Hanbosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unum npu 100 0C?

ZnO(tB) + CO(T) = Zn(TB) +CO2(T)

3. Iokaxxute pacyeToMm, MPU KAKUX TEMIIepaTypax BO3MOXKHO MPOTEKAHHH PEAKIUU B MPSIMOM
HaIpaBJICHUH.

N2(r) + O2(r) = 2NO(1)

NunuBuayansHOE 3a1aHNEe « XMMHYECKAsi KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. Hanumure KHHETHYECKOE YpaBHEHHE PEAKIIUU:

C(tB) + H20(T) = CO(T) + H2(T)

Kak u3MeHHTCS CKOPOCTh peakliy, €CH: a) B CUCTEME YMEHBUINThH AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO TapOB BOBI B 3 pa3a; B) yMEHBIINUTh KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIepaTypHblil KO3 (GUIMEHT CKOPOCTH PEAKIIMU, €CITH TPU MOHWKESHUU TeMIIe-
patypsbl Ha 45 0C peakius 3ameuIIIachk B 25 pas.

3. Peakuus nporekaet nipu 20 0C. DHeprust akTUBallMM peakliMy B OTCYTCTBUU KaTalu3aropa pas-
Ha 75 xJ[>x/Monb, a B mpucyTcTBUU KaTaim3aTtopa — 50 kJ[»x/Monb. Bo ckonbpko pa3 Bo3pacTtaer CKOpOCTh
peakiuu B IPUCYTCTBUH KaTaiau3aTopa?

4. B xakoM HampaBieHUU OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUN

S(tB) + 2N20(1) = SO2(T) + 2N2(T) ; AH"0= -460 x/]:x

€CJU: a) YBEIUYUTh TEMIIEpaTypy; 0) YMEHBIIIUTh JAaBJICHUE B CUCTEME; B) YBEITUYUTh KOHIICHTPA-
uro okcuza azora (I).

5.3anummTe BhIpa)keHUE KOHCTAHTBI PABHOBECHUS IS PEaKLUu:

H2(r) + 12(r) = 2HI(T)

BeryuciuTh KOHCTaHTY paBHOBECHS PEAKIIMK, €CJIM HavajdbHas KoHIeHTpanus H2 Oputa pasHa 0,5
MOJIB/JI, HayajdbHast KoHLeHTpanus 12 - 0,2 MoJb/T 1 K MOMEHTY paBHOBecus mpopearuposaio 20% BoJo-
pona.

WNunuBuayansHoe 3agaHne « NEeKTPOXUMHUYECKUE porecchl. Koppo3us MeTamiosy

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTa, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AIIEKTPOJIOB, OTPY>KEHHBIX B PACTBOPHI CBOMX COJICH; HAMMCATh YPABHEHHS AJIEKTPOAHBIX IPOLIECCOB; Ha-
MUCcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM AJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CHITy TaIbBAHUYECKOTO DJIEMEHTA MPH CTAHIAAPTHBIX YCIOBUSX; PACCUUTATH JICKTPOABIIKYIIYIO
cuiy TanbBaHu4Yeckoro sneMeHTa npu Temmeparype 30 0C u xoHmentpanusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 Monb/1.

2. lnd cnenyromux BElIeCTB HAmMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOLIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00pa3yloTcs Ha KaToje U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamMu; 0) pactBop HBr ¢ muHKOBEIM aHOIOM; B) pacTBOp
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Sr(NO3)2 ¢ rpadutoBbIMHE 351eKTporamH; T') pactBop CoSO4 ¢ HEpaCTBOPUMBIMH IEKTPOJIAMH.

3. Kakue npoyKThl 00pa3yroTcst pH JeKkTpoinie BogHoro pactBopa KCl ¢ ”HEpTHBIMHU 3JIEKTPO-
namu? Hanummre ypaBHEHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE MacCy WM 00beM NMPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctaiseT 70%.

4. CocTaBUTh CXE€MY KOPPO3MOHHOTO TajbBaHWYECKOI'O 3JIEMEHTA, BO3HHMKAIOIIETO BO BIIAXXHOM
BO3/yX€ IPY KOHTAKTE aJlOMUHMS U XpoMa. Hamucars ypaBHEHHs 3J1EKTPOAHBIX MIPOLIECCOB U yPAaBHEHUE
rpoliecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYIO MEJbIO, OIYCTHJIM B pacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUI TIOKPBITHSA, HAIIUIIIUTE YPABHEHUS 3JEKTPOJHBIX MPOLECCOB KOPPO3UH, €CIIU MOKPHITUE HE pa3pylie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

14.1.5. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATHUA U 3AKOHBI XMW »

1. Onpenenure skBUBaneHTHYIO Maccy Na2CO3.

2. Ckonbko Monekyin cogepxurcs B 0,2 moss NH3?

3. Kakoii 06bem okcuna yriuepoaa (IV) Beyienutcs (H.y.) npu tepMuyeckoM paszioxeHun 200 kr
CaCO3?

5 KOHTPOJIbHAA PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. IIEPUOINYE-
CKUU 3AKOH U ITEPUOJNYECKAA CUCTEMA XUMHWYECKUX 3JIEMEHTOB J.M.MEH/IEJIE-
EBA»

1. Hanummumre >1eKTpOHHYIO KOHGUrypaiuo atoma Br. Ykaxure, Kk kakoMy nepuoy, rpymne, noj-
TpYIIIE ¥ CEMEHCTBY OTHOCHUTCS ATOT JIeMeHT. Kakue 3JIeKTpOHBI Y 3TOTO AJIEMEHTA SIBJISFOTCST BAJICHTHBI -
mu? KakoBa MakcuMmainbHasi BaJICHTHOCTb 3Toro 3jieMeHTa? [IpuBenute anekTpoHHO-Tpaduyeckoe n300-
paKeHHE BAICHTHBIX AJIEKTPOHOB M ONHIINTE MX KBAHTOBBIMU unciiaMu. Kakumu cBoiicTBaMu obOnamaeT
3TOT 37eMeHT? OOBsICHUTE, UCXOAS U3 IEKTPOHHON KOH(MUTYPALUHU JIEMEHTA U TOJ0KEHHS B IEPUOIH -
YECKON CUCTEME.

2. B kakoM nepuoze, rpymnie U NOArpyIe HaXOAUTCs 3JIEMEHT, €CIHM €ro 3JeKTPOHHAs KOH(Ury-
panus 3akaHunBaeTcs Ha 5s14d5. HazoBute atot anmement. Kakumu cBoiicTBaMu 001a1aeT 3TOT SJIEMEHT
— OKUCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENIBHBIMU? OOBSICHUTE [TOYEMY.

3. Kaxkoii u3 anementroB — B unu C Oynet obnanate Oojiee BhIPAXKEHHBIMU HEMETAIIMYECKUMU
cBoiictBamu? Kakumu cBoiictBamu OymyT o0siafiaTh COEIMHEHMS ITUX 3JEMEHTOB — KHUCIOTHBIMHM WU
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI JEKTPOHHOU KOH(PUTYPALIUU U MTOJIOKEHUS JIEMEHTOB B IepH -
OJIMYECKOHN CUCTEME.

KOHTPOJIbHAS PABOTA Ne3 «XUMHWYECKA CBA3b»

1. Jnsa xumuueckux Bemiects CI12, CuSO4, N20O

a) ONpeAETUTh CTENEeHb OKUCIIEHUS 3JEMEHTOB; 0) ONpeAeauTh BaJEHTHOCTh 3JIEMEHTOB; B) Ha-
pHCOBaTh CTPYKTYpHBIE (POPMYJIBL; T') ONPEAECTUTh TUIl XUMUUYECKON CBSI3H.

2. Jlnsa semects: P4, CrCl3, Zn, H20

a) yKaszaTb THUIl XMMHUYECKOH CBs3U; 0) ONpeAeuTh TUI KPUCTAIIMYECKOW PEIIeTKH; B) yKa3aTh
KaKMMH (PU3MYECKMMU CBOMCTBAMU 00JIafaeT JaHHOE COEIMHEHHUE, OTBET MOSICHUTD.

3. IlpuBenuTe 31€KTPOHHO-Tpaduueckoe n300paxkeHne aroMma B B 0CHOBHOM U BO30Y>KIEHHOM CO-
CTOSIHUM, HANMUIUTE 3JIEKTPOHHbIE KoH(purypanuu. Kakas BaJleHTHOCTb XapaKTe€pHa ISl 3TUX COCTOS-
Hui? [IpuBenure npuMepsl COEAUHEHUN C TAaHHOW BaJIEHTHOCTBIO.

_ KOHTPOJIbHAST PABOTA Ne4 «OCHOBHBIE KJIACCbI HEOPTAHMYECKHUX COEIMHE-
HUU. PEAKITUOHHA S CITOCOBHOCTD BEILIECTB»

1. YkaxuTe, K KaKUM KJlaccaM COCTUHEHHH (TUIPOKCHIBI, KUCIOTHI, COJIH, OKCHJIBI, OMHAPHBIE CO-
€IMHEHHUs1) OTHOCATCS cienyromue BemectBa: Na20, H2S04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
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Na2CO3, SO3, CaS, AIN. HazoBute 3TH COCAUHCHHS.

2. Kakue tumsl coseir MoryT o0pa3oBsiBaThes ipu peakiimu H2SO4 u NaOH? Hanummre ypaBhe -
HUS PEaKILHi, YKaKUTE TUI COJIU, JalTe Ha3BaHUS MMOJTYYECHHBIM COCIUHEHUSM.

3. Uro takoe amporepHocTh? Hamummre ypaBHEHHS peakIuu, Moka3biBarone aMmpOoTepHbIN Xa-
paktep Al203. YkaxxuTe, K KAKOMY KJI1acCy COSAMHEHHI OTHOCSATCS MPOAYKTHI PEaKIMid, HA30BUTE TOJTY -
YEHHbIE COCTUHEHMUSI.

KOHTPOJIbHAS PABOTA Ne5 «PACTBOPDBI»

1. ITpu pactBopenuu 5,0 r BemectBa B 200 © BOJBI MOJy4aeTCA HE MPOBOSALINNA TOK pacTBOP, KPH -
craum3yomuiics npu 1,450C. Onpenenure MONEKYISIPHYIO MacCy paCTBOPEHHOTO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOZMOXKHBIX PEaKIIMA B3aUMOICHCTBUS ruaApokcuaa kodanera (I1) n
OpTO-MBIIIBSKOBOM KUCIOTHI. Ha30BUTE MPOMYKTHI 3TUX B3aWMOJCHCTBUH, MpUBEANUTE UX rpadudeckue
bopMyIbl M ypaBHEHHSI UX DJICKTPOIUTUYECKON AUCCOITUAIIIH.

3. Paccuuraiite pH u pOH 0,49 %-noro pactBopa cepnoii kuciotsl ( 1,0 r/cm3).

KOHTPOJIbHAS PABOTA Ne6 «OHEPI'ETUKA XMUMUWYECKUX ITPOLIECCOB. XMUMHNYE-
CKAS TEPMO/JMHAMUKA»

1. Paccumraiite TemioBoi 3¢ ekt peakiuu odpa3zoBanus okcuaa cepsl (1V), 3anmummre TepMoxu -
MUYECKOE YpaBHEHHUE peaKIiy. BeraucauTe Maccy nmpopearupoBaBIlield CEphl, €CIIU B PE3YIbTaTe PEaKIIuu
BIACINIOCH 92,8 KJIK TEIIOTHI.

S(tB) + O2(T) = SO2(T)

2. PaccuntaB n3meHeHnue sHepru ['m66ca, yCTaHOBUTE, BOBMOXKHO JIM CAMOIPOU3BOJILHOE TPO-
TekaHue peakuuu mnpu 35 0C.

MgCO3(tB) = MgO(1B)+CO2(T)

KOHTPOJIbHAS PABOTA Ne7 « XUMHNUYECKAS KUHETUKA. XUMNYECKOE PABHOBE-
CHUE»

1. Hanumunre KNHETUYECKOE YpaBHEHUE PEaKLIUU:

03(r) + NO(r) = O2(r) + NO2(1)

2. Kak u3aMeHHTCSl CKOPOCTh pEakiiy, €Clii: a) B CUCTEME YBEJIIMYHUTD JIaBlIeHue B 3 pasa; 0) yBe-
JUYUTH KOHIICHTPAIIUIO 030HA B 2 pa3a; B) yBEJIMUYUTh KOHIIEHTparuio okcuzaa a3zota (II) B 3 pasa.

3. TemnepaTypHblii KO3QPULIMEHT CKOpOCTH peakiuu paBeH 4. Ha ckoibKo IpasycoB HYKHO yBe-
JUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEaKIIMK Bo3pocia B 64 pa3a?

4. Onpenenure 3HEPTUI0 aKTUBALMU PEAKLMU, KOHCTaHTa CKOpocTH KoTopol mpu 298 K paBHa
3,1:10-4, a npu 313 K cocrasiser 8,2-10-3.

KOHTPOJIbHAS PABOTA Ne8 «3JIEKTPOXUMMWUYECKUE ITPOLIECCBI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy raJlbBAHHYECKOIO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U IIUHKOBOTO AJIEK-
TPOZOB, NOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HAMMCaTh YPaBHEHUS JIEKTPOIHBIX IPOLIECCOB; HAIM -
caTb YpPaBHEHUE PEAKIIMM, KOTOpasi MPOTEKAET B rajlbBaHUUECKOM JIEMEHTE; PaCCUUTATh NIEKTPOJIBUKY -
IIyI0 CHJIy T'aJbBaHMYECKOIO 3JIEMEHTA IPU CTAaHAAPTHBIX YCIOBHAX; PACCUUTATh SJIEKTPOABHIKYIIYIO
CHIIy TalbBaHMYecKoro snemenrta npu temmeparype 30 0C u xonnenrpauusx monoB C(Bi3+) = 0,1
Moutb/it; C(Zn2+) = 1 Momb/.

2. Kakue mpoayKTbl 00pa3yroTes MpH 3JeKTpoin3e BogHoro pacteopa CaCl2? Hanummre ypaBHe-
HUS 2JIEKTPOAHBIX IpolieccoB. Beruncnure Maccy win 00beM NpogyKTOB, BBIICISAIOLUINXCS HA SJIEKTPOJaX,
€CJIM B Ipoliecce eKTpoan3a 3arpaueHo 10722,2 Kn anexTpuuecTsa, a BBIXOJ 10 TOKY cocTaBiisieT 90%.

14.1.6. Bonnpochl Ha caMONIOATOTOBKY
[Ipeamet xumuu. ATOMHO-MOJEKYIIsIpHast Teopusi. OCHOBHBIE TIOHATHSI: aTOM, MOJICKYJIa, XUMUYE-
ckul anemMeHT. [IpocTeie u ciioxkHbIe BelecTa. ABnenue ammorponuu. MomnekymsapHaas macca. Moib. Mo-
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nspHas Macca. CTEXMOMETPUUECKHE 3aKOHBI: 3aKOH YKBUBAJICHTOB (MTOHITHE SKBUBAJICHTA U SKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUECKHX COETUHEHHH. ['a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABorajpo. Ilepnonnueckuii 3aKkoH U TEOPUS CTPOCHUSI XUMUYECKUX COEIMHEHUN.

CrpoeHnue aroma U nepuoanyecKas CUCTeMa IEMEHTOB. KBaHTOBO-MeXaHMYeCcKasi MOJIEIb aToMa.
AtomHasi opbutans. Popma aTOMHBIX opoutaneit (s, p). Kanrossie uncna. [punmun IMaymu. [IpaBuio
I'yuna. [MpaBuino KieukoBckoro.

[lepuonuyeckast cuctemMa U MOPSAOK 3aMOJHEHHS] YHEPTeTUYECKUX YPOBHEH B CTPYKTYpE aroma.
Pannychl aTOMOB M MOHOB. DJIEKTPOOTPULIATETbHOCTh. JHEPIUsl HOHU3AIMH, CPOJICTBO K 3JIEKTPOHY. M3-
MEHEHHE CBOMCTB 3JIEMEHTOB U UX COEJMHEHHI MO MEepUoJiaM U Tpymram.

OCHOBHBIE BHJIbI XUMHAUYECKOU CBsA3U. [Iprupona XuMH4eckoil CBsI3u. XapakTEPUCTUKU XUMHUYECKON
cBs3u. KoBasieHTHasi CBsI3b, MEXaHU3MBI €€ 00pa30BaHUs: OOMEHHBIN, TOHOpPHO-akuenTopHbid. [Tomsip-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBSI3eH U OOBSCHEHUE BAJIEHTHOCTU 3JIEMEHTOB METOAOM
BAJICHTHBIX CBs3eil. OCHOBHOE M BO30YX/IEHHOE COCTOsHME aTroMa. [IpocTpaHCTBeHHAs: CTPYKTypa MoJe-
Kyl Tunel cBsizel — o, m. MoHHas cBsA3b. Metammnueckas cBA3b. PU3NUECKOE COCTOSHUE BEIECTBA.
TBepaoe Teno. DHeprusi KpUCTAIIIMYECKON peleTKH. THUIbl KpUCTaUNIMYECKUX CTPYKTYP M UX CBOMCTBA.
[Tonsitue rudpuanzanyu. OCHOBHBIE THUIBI THOPHUIN3ALINH.

OcHOBHBIE KJIACCHl HEOPTaHUYECKUX coennHeHnd. PeakiimonHas crnocobHocTh BemecTB. Knaccu-
¢bukanus xumudeckux coequHeHui. CteneHb okucieHus. OCHOBHBIE KJIACChl HEOPraHUYECKHUX COEIMHE-
Hull. KHCIOThI, CONM, OCHOBaHUS, OKCHJbI, UX KiaccH(UKAIs W XUMHUYECKUE CBOicTBa. KucimoTHO-
OCHOBHBIE CBOICTBa BemiecTB. CBolicTBa ampoTepHOCTH. PeakiimonHast crmocoOHOCTh aM()OTEPHBIX OKCH -
JIOB Y TUAPOKCHUIOB. Turibl cosieid. 3MEHEHHE KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO IEPUOJAM U
TpyIIIaM.

PactBopsl, Tumbl pactBOpoB. IIpomecc pactBopenusi. CrnocoObl BhIpaKE€HHsI KOHLEHTpAIUH
pactBopoB. PacTtBopumoOcCTh. [lepeHachilieHHbIe pacTBOPHI. JHEpPreTuKa pacTBopenus. Kpucrammoruapa-
Thl. CBOIiCcTBA pacTBOpoB HeaneKkTponuToB. Ocmoc. 3akoH Bant-T'odda. 3akon Payms. Temnepatypa ku-
NIEHNs W 3aMep3aHusl pacTBOPOB. TeopHs 3MEKTPOIUTHYECKOW Aucconuanuu. CTeneHb OUCCOLMaluy,
KOHCTaHTa auccormanmu. 3otonndeckuit koddduimeHt. CBOMCTBa pacTBOPOB IEKTPOIUTOB.

Xumnueckass TepmoauHamuka. [lonaTne xumuyeckoi cuctemsl. Tunel cucrem. PaBHOBecHOE cO-
CTOSTHME CHCTEMBI. THITbI TePMOAMHAMUYECKUX MPOIECCOB: 0OpaTUMBble, HEOOPATUMBIE, CAMOIPOU3BOIIb-
HbIe, paBHOBeCHbIE. OCHOBHBIEC MOHITHUS TEPMOAWHAMUKH: BHYTPEHHSISI SHEprus, padora, temiora. [lep-
BBII 3aKOH TepMoanHaMHKH. [Tonarue sutanenuu. TernoBoi 3PpQeKT peakuuu, SK30TePMUUECKUE U DH-
JOTEPMHUUECKHE peakluy. TepMOXUMHUYECKHe YpaBHEHHS U X 0coOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pazoBanus BemiecTB. 3akoH ['ecca, cinencrue u3 3akona ['ecca. [lonsitue suTponuu. Bropoii u Tpetuii 3a-
KOH TepMOJAUMHAMHUKU. CaMOMPON30BOJIbHBIC TTPOIIECCHI. DHTANBITUHHBIN ¥ SHTPOMUNHBIN (aKTOPHI XHUMH -
YecKHX peakuuii. Jueprus ['nodoea.

XuMH4yecKas KUHETHKA. [ OMOTeHHBIE U reTeporeHHbie peakiuu. CKOPOCTh XUMHYECKON PEaKIIUH.
@DakTOpbl, BAUSIONINE HA CKOPOCTh peakiuu. BiinsHie KOHIIEHTPALMK Ha CKOPOCTh PeaKuu. 3aKOH JIei -
cTByronx macc. Koncranra ckopoctu peakiuu. BiausiHne teMnepaTypsl Ha CKOpOCTh peakunu. [Ipasuio
Bant-T'odda. DHeprus akTuBauuu 1 ypaBHeHHEe AppeHunyca. 3aBUCUMOCTb CKOPOCTH PEaKIUK OT KaTalu-
3aropa. Karanuz OOpatumble W HeoOpaTUMbIE XHUMHUYECKHE pPEaKIMH. XHWMHUYECKOE pPaBHOBECHE.
KoHcraHTa paBHOBeCcHs. 3aKOH AeicTByromux Mace Ui paBHoBecus. [Ipunnun Jle-Illarense. Caur xu-
MHYECKOTO pAaBHOBECHUSI.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIEHUS, OKHCIEHUE U BOCCTAHOBIIE-
HUE. DJEKTPOAHBIE MPOLECCHl. DIEKTPOAHbIE MOTeHIMal. YpaBHeHue Hepncra. [anbBanuueckuii siie-
MEHT. DJIEKTPOXUMHUYECKHE MPOLIECChl. DIEKTPOABUKYILAS CUJla rajlbBaHUYECKOro neMeHTa. Ctanmapr-
HBIN BOJIOPOJHBIN 3JEKTPOA. DJIEKTPOIU3 B paciuiaBe. DJIEKTPOJIn3 B pacTBope. 3akoHbl Papazaes. Beixon
o Toky. Koppo3ust MeTamioB: XuMu4yecKasi, SJeKTPOXUMUYECKasl. 3alIuTa METaIOB OT KOPPO3UHU

®dazoBbie paBHOBecus. da3za, reTeporeHHas U roMoreHHas cuctema. I[lpaBuno ¢a3 ['mb6ca. Cre-
MeHb CBOOO/BI, KOMIOHEHT. OJTHOKOMIOHEHTHBIE CUCTeMBI. J[narpamMmma cOCTOsSIHUSI BOJBI. J{MarpaMMbl
IJIaBKOCTH JAIBYXKOMIIOHEHTHBIX CHCTEM. DBTeKTUKA. [IpaBuio peruara. TBepasie pacTBOpPBI U UX THUIIBI.

DU3UKO-XUMUYECKUN aHAIIH3.

14.1.7. Tembl 1a00paTOpHBIX padoT
PactBopsI
Omnpenenenue TeroBoro 3pQexra peakuuyu HeuTpaau3aniuu
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CKOpOCTh XUMHUYECKUX peaKLNi. XMMHUUECKOE pAaBHOBECHE.
Onektponus. Kopposust
JnarpaMma IUIaBKOCTH JBYXKOMIIOHEHTHON CUCTEMBI

14.1.8. Tembl camocTOATENBHBIX PA0OT

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamM AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA OJIAd JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunnl 1OIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4ETY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C napymenussmu | CobecenioBaHme 0 BONpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHOUBUYaJIbHO)
C HapyuieHusmMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeTMIIMTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalolIerocss HA MOMEHT IPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muip ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hasi opmMa MpeTOCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTECHTA,;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Tponienypa oreHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUATHS HH(POPMALIUN:

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JI71s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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