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JIncT BHEeCceHNSI N3MEeHEeHn
B PIIJI K.M.04.04 Xumus

(k00 no yuebnomy nnamy, naseanue OUCYUNIUNLL)

Caenennst 00 yrep:xaeHun Ha 2024/2025 yyeOHbIi roa:

yTIBepXkK/aeHa YueHbIM coBeToM  (akynprera  (QHU3MYECKOW  KyNbTyphl, €CTECTBO3HAHUS H
MIPUPOAOIOIB30BaHus (IPOTOKONI YueHoro coBeta (akyasreTa Ne 6 ot 20.03.2024 r.)

st OITOIT 2024 rona Ha6opa Ha 2024 /2025 y4eOHBI# TOI

no HanpasieHuto noarotoBku 20.03.01 Texnocdepnas 0e30MacHOCTb, HANPABICHHOCTH (MPOQHIH)
be3omnacHOCTh TEXHOIOTMUECKUX MPOLIECCOB U IPOU3BO/ICTB

OpnoOpena Ha 3acegaHuu MeToauveckoi komuccuu (axymnprera OKEII
(mportokon Metoarueckoi komuccuu (akynsreta Ne 3 ot 20.03.2024 1.)

OnobOpeHa Ha 3acemaHuy MPOoPIIHpPYIOIIEH/0becneuusaoueil Kaheapbl Te03KOJIOTHH U Teorpaduu
(mpotokoin Ne 5 ot 19.02.2024 r.)3aB. kadenpoii FO.B. Ynonos
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1.1leab AUCHMTIIHHBI

B pesynbrare OCBOEHHS MaHHOW IUCHMUIUIMHBI y OOYYaroIIerocs OJDKHBI OBITh

chOpMHUPOBAHBI

poheCcCUOHATTLHBIC

KOMIICTCHII N

OCHOBHOH  mpo(eccHoHaTbHON

oOpazoBarenbHO# Tporpammsbl OakanaBpuara OITK-1, ITK-3.

ConepmaHI/Ie KOMHGTCHHI/Iﬁ KaK INITaHUPYEMBIX PE3YyJIbTaTOB O6y‘leHI/IH IO JUCHUIIIINHE

cm.tabauue 1.

Tabmuua 1 — JleckpunTopHbIe XapaKTePUCTUKHA KOMIIETEHIIHA, ()OPMHUPYEMBbIE AUCIUTUINHON

Kon u Ha3BaHue | UHIuKaTophl MOCTWKeHns | 3HaHusA,  yMmeHus, HaBeiku  (3YB),
KOMITETCHIIUH KOMIIETEHIINH, 3aKpEIUICHHBIC | (POPMHUPYEMBbIC TUCIMITTHHON

3a JAUCIUIIHHOM
OIIK-1 Cnoco6en | OIIK-1.3 CnocobeH | 3HaTh:
YUYUTHIBATH YUYUTBIBATH  COBPEMEHHBIE | ~-TEOPETUYECKHUE OCHOBBI
COBPEMEHHBIE TEHJCHIUN Pa3BUTHUU | HEOPTAHUYECKOU XAMUH, COCTaB,
TEHJICHITUU pa3BUTHS | TEXHOJOTHI, CBSI3aHHBIE C | CTPOGHHME M XMMHYECKHE CBOMCTBA
TEXHUKU U TEXHOJIOTUH B | 3aIUTOU OKPY’KaloIlled | OCHOBHBIX  NPOCTBIX  BELIECTB U
obnacT TEXHOC(EPHOU | cpeapl sl BBIABICHUS €€ | XHMUYECKUX COCTUHEHUI;
0€30MacHOCTH, BO3MOXHOCTEH U PECYPCOB | -COCTaB,  CTPOEHHME U  CBOWCTBA
M3MEPUTEIBHOU u OPraHUYEeCKHUX BEIIECTB,
BBIYMCIIUTEIIBHOMN MPEJCTaBICHUH  OCHOBHBIX  KJIAaCCOB
TEXHHUKHU, OPraHUYECKUX COCTUHEHU;
WH(pOpPMaITHOHHBIX -OCHOBBI  (PU3MYECKOM XHMHHU Kak
TEXHOJIOTUI npu TEOPETUYECKOTO dbyHgamenTa
pEIIEHUH TUIOBBIX 33/1a4 COBPEMEHHON XHMUU,
B obmactu -OCHOBBI XMMHMYECKOM KHHETHKH H
npodeccuoHaNbHOM KaTalin3a, MeEXaHu3Ma XUMHYECKUX
JIeSITeNIbHOCTH, peaKkuuii, SIEKTPOXUMHUH.
CBSI3AaHHOM C 3alIUTOU Ymers:
OKpYXaroIllel cpeapl u -paboTaTh c MPOCTEUILIUMHU

obecrieueHueM
0€30I1aCHOCTH 4YeI0BEKA

anmapatamu, HpuOopaMu U CXEMaMu,
KOTOpBIE HCIOIb3YIOTCS B XUMUYECKUX
U TEXHOJIOTUYECKUX TabopaTtopusx, H
MMOHUMATh TIPUHITUTIBI X JCHCTBUS,
-OPUEHTUPOBATbC B COBPEMEHHOU H
BHOBb CO3/1aBa€MOM TEXHUKE C IIEJIbIO
ee OBbICTPOro OCBOEHHMsSI, BHEIPEHUS U
3¢ (PEeKTUBHOTO  WCHOJIB30BAaHUSA B
MPaKTUYECKOU JeATEIbHOCTH;
-BBITMIOJHATh TMPOCTEHUININE OIEHKH U
pacdeTrsl JUIsl aHalIM3a XUMHUYECKUX
SIBJIEHUA B MCIOJIb3YEMOW ammapaTrype
Y TEXHOJIOTUYECKHUX MTPOLIECCaX.
Bmanerts:

-IpUeMaMH TMPAKTHYECKOTO BIIaJICHUS
XUMHUYECKON MOCYI0#, J1abopaTOPHBIM
obopyaoBaHueM U prOOpaMu, a TaKxKe
METOJIaMU PEUIeHHs] KOHKPETHBIX 3aJa4
U3 pa3InyHbIX 00JacTel XUMHH.

IIK-3 Cnocoben
HCIIOJIB30BaTh 3aKOHBLI U
METO/IbI MaTEMAaTHKH,

ITK-3.1 Ucnonb3yer
MCTOJbI pCHICHUA 3a/1a4 B
obsactu TexHochepHoi

3HaTh:
-~OCHOBHBIC ITIOHATHA, 3aKOHbBI 1 MOACIIN
XUMHUYECKHX CUCTEM, PEAKIMOHHYIO




Kog u HazBaHue | lHankatopsl JOCTIKeHus | 3HaHusa,  yMmeHus, HaBelku  (3YB),
KOMIIETCHLIUU KOMIIETCHIIMY, 3aKpeIuIeHHbIE | (POpMHUpYEMBbIE TUCIMIUTMHON

33 AMCLUUILIMHOM
€CTECTBEHHBIX, 0€30MacHOCTH C MIOMOUIBIO | CHOCOOHOCTH BEILECTB;
TYMaHUTApPHBIX U | 3aKOHOB U METOJI0B -OCHOBHBIE ITIOHATHUS, 3aKOHBI U MOJENIU
OKOHOMHUYECKUX HayK | MAaTE€MaTUKHU, KOJJIOUJHON XUMUU;
npu pELIEHNUH | ECTECTBEHHBIX, -CBOMCTBa OCHOBHBIX BUJIOB
npodecCHOHATBHBIX T'YMaHUTAPHBIX U XUMHMUYECKUX BEILECTB U KIIACCOB
3aa4y, IPUMEHATH Ha | JKOHOMUYECKUX HAyK XUMHUYECKUX OOBEKTOB.
IIPAKTHKE HaBbiku | [IK-3.2CtaBut, mnpoBomuT, | YMeTh:
NPOBEACHUA U ONMCAHUA | ONKUCHIBAET MCCIENOBAaHUsA, | -IIPOBOJUTEL PAcUEThl KOHIIEHTPALUN
UCCJIENOBAHUM, B TOM | B TOM YHCJIE | pACTBOPOB PA3JIMYHBIX COCIUHEHUN,
YUCIIe JKCIIEpUMEHTAIbHBIE OIIpENeNIATh W3MEHEHUE
OKCIEPUMEHTAIbHBIX KOHIEHTpaUU NpHU NPOTEKaHUU

XHUMUYECKHX PEaKIIHIA;
-onpeacIATh TCPMOAUHAMHUYCCKUC
XapPaKTEPUCTUKH XUMUYCCKHX PEaKIUii
1 PaBHOBCCHBLIC KOHUCHTPALIUU
BEIIIECTB, MPOBOJIUTH OYHCTKY BEIIECTB
B JIADOPATOPHBIX YCIOBHSIX, ONPEICIISATh
OCHOBHbIEC (PH3UUCCKUE
XapaKTCPUCTUKHU OPTaHUICCKUX
BCIIICCTR;
-UCITIOJIB30BAaTh 3aKOHBI U METOIbI
XMMUU TIPU PEIICHUH
MpoeCCUOHANIBHBIX 3a]1a4.

Bnaners:
-MCTOAaMHU 3KCIICPUMCHTAJIBHOT'O
UCCIICIOBAaHHS B XUMUHU
(TutaHMpoBaHUe, TOCTAHOBKA U
00paboTKa HKCIIEPUMEHTA);
-METOAaMHU BBIJACJICHUSA U OYUCTKU
BEIIIECTB, ONPECICHHS UX COCTABA;
-MCTOAaMU MMPEACKA3aHUSA NPOTCKAHHUA
BO3MOKHBIX XUMHYECKHX PEaKIUil 1
HNX KUHCTHUKY.




2 O0béM U TPYAOEMKOCTH JUCUMILIMHBI IO BUAAM Y4eOHBIX 3aHATHI. DOpMBbI

l'lpOMe)KyT()‘{HOi/i arrecranmmuu.

Tabmuna 3 — O0beM U TPYAOEMKOCTh JUCIUTLIINHBI TIO BUJAM YYeOHBIX 3aHATHN

06 61O Dab O6bEM YacoB 1o
1iast TpyJ10eMKOCTh U BUJbI yueOHOU pabOThHI MO
dbopmam oOydeHHst
JTUCIHUILTAHE, POBOIUMBIC B Pa3HBIX (opMax 550 5350 350
1 Obmas Tpy10eMKOCTh JUCITUTIIUHBI 180 180
2 KonTtakTHas paboTa 00y4aronuxcs ¢ MpernoiaBaTesieM 100 14
(o BuIaM y4eOHBIX 3aHATHI) (BCETO)
AynuTtopHas pabota (Bcero): 100 14
B TOM YHCIIE:
JIEKLIUA 40 6
MPAKTUICCKHUE 3aHATHS, CCMUHAPBI 40 6
MIPAKTUKYMBI
nabopaTopHbIe padOTHI 20 2
B UHTEPAKTHUBHOU opme 10 2
B AJICKTPOHHOU (hopMme
3 CamocTtosarenbHas pabota oOydaromuxcst (BCero) 44 157
4 IIpoMexyTouHas aTTecTalusi 00y4JaroIerocs - SK3aMeH 36 9

3.YueOHo-TeMaTHYECKHUii IUIAH U coAep:KaHHue U CHUIIUHBI.
3.1 YueOHo-TeMaTH4YeCKHUIi IJIaH
Tabnuua 4 - Yye6HO-TeMaTH4ecKui Mi1aH 04HOM (hopMBbI 00yUEHHS

Ounas gpopma obyuenus

- 061112.1'51 TpymoeMKOCTh 3aHATHIA (Jac.) DOPMBI TEKYIIEro
5 Pa3zespl ¥ TEeMBbl TUCHUTUTMHBI | PYAOM AyIUTOpH. KOHTPONA U
= KOCTb 3AHSITUS MMPOMECIKYTOYHON
g 110 3aHATHAM (6cezo 5 CPC aTTeCTaIuu
o £ JCKL. | NMPAKT.|  Jad. yCIeBaeMOCTH
Z B uac.)
1-4 Pasnen 1 OcHOBHBIC MOHATHS 28 8 8 4 8 YerHprii onpoc
1 3aKOHBI XUMUHU
5-8 Paznen 2. CtpoeHue BeecTBa 28 8 YeTHBIH onpoc
9-14 Pa3znen 3 3akoHomepHOCTH 30 10
MPOTEKAHUS XUMHUYECKUX Tecr
peaKIuii
15-16 | Pa3zgen 4 DneKTpOXUMHUYECKHE 28 8 8 4 8 YeTHslit onpoc
TPOIIECCHI.
17-18 Paznen 5 PactBopsl 30 8 8 4 10 CuryalioHHbIE
3ada4n
IIpoMexyTouHas arrectanus 36 DK3aMeH
HUTOI'O 180 40 40 20 44




3a04nas popma oOyuerus

- O6H1£i$[ TpymoeMKoCTh 3aHATHIA (Jac.) DOpPMBI TEKyIIEro
5 Pa3zespl 1 TeMbl TUCHUTUIAHBI [P A0M AyIUTOpH. KOHTPOIA ¥
= KOCTb 3AHATUS TIPOMEXKYTOIHOU
o 110 3aHSITHIM (6cezo z CpPC aTTecTaluu
ol \l:' JICKII. MpaKT. J1a0. yCIIEBAEMOCTH
Z B uac.)
1-4 Pasnen 1 OCHOBHEBIE OHATHS 33 1 32 YcTHbLi 0npoc
1 3aKOHBI XUMHUH
5-8 Paznen 2. CtpoeHue BeliecTa 35 2 1 32 YerHbiit ompoc
9-14 Paznen 3 3akoHomMepHOCTH 34 32
MIPOTEKAaHUSA XUMUYECKUX KouTponbHas pabora
peaxkiuin
15-16 | Pa3znen 4 DnekTpoxuMHUYECKUE 34 1 2 31 YeTHbIi onpoc
MIPOLIECCHI.
17-18 Paznien 5 PactBopbl 35 1 2 2 30 CutyalioHHbIE
3aJa4yn
[IpomexxyTouHast aTTecTaius 9 DKk3aMeH
NTOI'O 180 6 6 2 157

3.2. Conep:xanue 3aHATHIA 10 BUAAM y4eOHOI padoThI

Tabnuna 6 — ConepxaHue AUCIUTUTMHBI

Ne i/t

HaunmenoBanue paszaena, TeMbl
JAUCHUITIIMHBI

ConeprxaHue 3aHATUA

Cemectp 1

Cooepotcanue 1eKYUOHHO20 Kypca
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TEOPETMYECKHE OCHOBbBI
OBLIEXNUMHNU

OcHOBHbBIC TIOHATUS W 3aKOHBI XUMHUU BakHeimme
noHsATUs: MoJb, MOCTOsSIHHAsE ABOTAPO, MOJIIpHAs
macca.  Crexuomerpuueckue  Kod(D(PUIIMEHTHI.
3aKOHBI COXPAaHEHMsI MacChl, TOCTOSTHCTBA COCTaBa,
KpPaTHBIX OTHOIIEHHH, ABOTaapo, IPOCTHIX
00BEMHEIX OTHOIICHHUH. XUMHYECKHH SKBHUBAJICHT,
SKBHMBAJICHTHAs Macca. 3aKOH DKBUBAJIICHTOB.

1.2

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH.
Bakneiinme noHsITHA

CrerneHnb OKHCICHUS U mpaBHjia ee HaXOXJICHUA.
OCHOBHBIE MOJIOKEHUS TCOPHUU OKHUCIUTCIIbHO-

BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. cDE[KTOpI:I,
BJIMAOIIUEC Ha IMPOTCKAHUEC OKHCJIIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX pCaKI_[I/II\/'I . Tunsl
OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.

CocraBiecHue ypaBHCHI/Iﬁ OKHCIIHUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ




Ne i/t

HaunmenoBanue pazaena, TeMbl
JUCHUILINHBI

Coneprxanue 3aHATUA

1.3

KonuenTpanus pactBopos.

CriocoObl BhIpa)K€HHUS] KOHIICHTPALIMU PAacTBOPOB:
MaccoBasi ~ JIOJII  pPAacTBOPEHHOTO  BEUIECTBA,
MOJISIpHAs KOHIICHTpaLus, MOJISIpHAs
KOHIICHTPAIIUsl SKBUBAJICHTOB, TUTP, MOJISUIBHOCTb,
MOJISIpHBIE Joid. Pacyerbl Ha TNPUTOTOBIEHHE
pacTBOpOB: - TPOICHTHOW KOHIIGHTPAIlUH, -
MOJISIDHOM M HOPMAaJIbHOW; TUTP PpacTBOpa.
[lepexox oOT omHOrO Crmoco0a  BBIPAKEHUS
KOHIIGHTpAalMd K  Jpyromy. Beruucienuss B
TUTPUMETPUYECKOM (0OBEMHOM) aHayiM3e: - IO
NpaBUIy TNPOMOPLUMOHATBHOCTH; - 4Yepe3 THUTP
TUTPaHTA MO OINPENEIIEMOMY BEIIECTBY; - 4epes
nornpaBovHbIi K03 duuument. Pacyer BogopoaHOro
1oKasareJsi pacTBOpa.
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OCHOBHBIE
HEOPraHUYECKUX
Baxkneiinme noHsITHuA

KJIaCCEI
COEIUHEHUN

Oxcunpl. Knaccudukamus: KucioTHbIe, OCHOBHBIE,
amM(poTepHbIE.

['uapokcuabl: KUCIOTHI, OCHOBaHMS, aM(OTEpHbIE
TUJPOKCH/IBI.

Comnu: cpenHue, KUCIblE, OCHOBHBIE.

I'eneTndeckass CBsI3b KJIACCOB HEOPTaHMYECKUX
coenquHeHnil. Homenknarypa, crnoco0bl MOIy4YeHHUs
Y CBOMCTBA HEOPraHUYECKUX COEMHEHHUM.

Crpoenue aToma.
[Tepuoanueckuii 3aKOH
J.M.Menneneena.
[Iepnonnueckas cucrema
XUMHUYECKUX HIIEMEHTOB
Baxwuerinme noHsaTus

CtpoeHne aroma: sipo, 3apsal Aapa, IEKTPOHHAas
0001104YKa, TyaJliu3M AJIEKTPOHA.
KBaHTOBO-MeXaHNYECKasi MOJENIb CTPOEHUS aTOMa.
KBanTtoBblE  uyMcna:  IJIaBHOE,  OpOMTAJIBHOE,
MarHUTHOE U CIIMHOBOE.

DHEpPreTUYecKue YypOBHU U TMOAYPOBHH aToMma.
[TpyHLIMOBI 3aMoNHEHUs] SJEKTPOHHBIX OpOuTaseit
aTOMa B OCHOBHOM cOCTOSHMHU: mpuHuun Ilaymm,
npaswio  XyHaa,  nOpaBuino  KissukoBckoro.
DNIEKTPOHHBIE €MKOCTH OpOuTasiel, MOAYpPOBHEW M
YPOBHEU aroma.

DIIEKTPOHHBIE u AIIEKTPOHHO-TpaduyecKkue
¢dopMynbl  aroma.  XapaKTEepUCTHKAa  CBOMCTB
XMMHYECKOTO DJJEMEHTa M €ro COEIUHEHUN 1o
DIIEKTPOHHOW  CTpyKType aroma. 2.5CTpykTypa
MEePUOJUYECKON CHCTEMBI: MEPHOJbl, TPYIIIbI, HX
¢duznyeckuii cmpici. [TopsaaKkoBbIii HOMEP IIEMEHTA.
[leproguuecknii XapakTep M3MEHEHMsS] XUMUYECKUX
CBOMCTB 271eMeHTOB. lleproanuecknii

3akoH J[.M.MeneneeBa

Xumnueckas cBa3b. CTpoeHue
BellecTBa BakHenme MoHATHS

Tunel CBA3€H: KOBAICHTHAs, KOOPAMHALIMOHHASA,
MOHHAas, METaJUINYeCcKasi U1 BOJLOPOIHAS.

MexaHu3Mbl BO3HMKHOBEHUS KOBAJIEHTHON CBS3HU:
0OMEHHBIH u JIOHOPHO-aKLENITOPHBIN.
XapaKTepUCTUKHU CBA3EH: HaIlpaBIIEHHOCTb,
HAaCBIIIAEMOCTb, YHEPTUA U JUIMHA CBsI3U. [ eomeTpust
MOJIEKYJI.

MexaHn3M 00pa30BaHMs HOHHOW CBSI3H.

8




Ne i/t

HaunmenoBanue pazaena, TeMbl
JUCHUILINHBI

Coneprxanue 3aHATUA

OCOOCHHOCTH  HMOHHOM  CBS3M M CTPOGHHE
KPHUCTAJIOB C OJHOATOMHBIMH M MHOTOaTOMHBIMU
HNOHAMH.

Mertauinyeckas CBs3b U CTPOCHHE METANIMYECKHUX
KPHUCTAJIOB.

CreneHb OKHMCIEHHS M BAaJIEHTHOCTh C TOUKH 3PEHHUS
CTPOCHUS aTOMa U BEILECTBA.

Xumunueckas TEpMOJUHAMUKA
BaxxuenmuenousaTus

[Ipenmer W 3amauyd XUMHYECKOM TEPMOIAUHAMHKH.

TepMoanHamMuuecKue CUCTEMBI: OTKPBITHIE,
3aKpbITHIE, M30JIMPOBAHHBIE, TOMOICHHBIE U

FEeTEPOreHHBIE.

Da3pl. BHyTpEeHH:S SHEPIUs U SHTAJIbIINA.

4.3TemnoBoit 3 PexT XuMuIecKor peakiuu. 3aKoH

["ecca u pacyer TermIoBoro 3¢dexra XuMuIeckoi

[pEaKLINH.

4.4 DHTponusi KaK Mepa BEPOSTHOCTH COCTOSHUSA

CUCTEMBI.

4.5 Hsmenenue sHeprun ['mbOOca Kak KpUTEpHid

BO3MO>XHOCTH ~ CaMOIPOM3BOJIBHOTO  MPOTEKAHUS

peakLMH.

KuneTnka XxuMu4yeckux peakuui.
XHUMHUYECKOE PABHOBECHE.
Baxueiive noustus

[ToHsiTHE O CKOPOCTHM XUMHUYECKON peaKIuu.
@DaKkTOpbl, BIUAKOIIME HA CKOPOCTh XUMHUYECKOH
[pEaKLINH.

3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIUU OT
KOHLICHTpAllMd  pEarupyrollnx BEHIeCTB. 3aKOH
NEWCTBYIOIIUX MAacCC.

3aBUCUMOCTh CKOPOCTHM XHWMHMUYECKOW pPEaKUuu OT
remieparypsl. [IpaBuno Baut-I'odda.

Karanus. Ocobennoctu TOMOT€HHOTO u
FETEPOreHHOTO KaTaan3a.

OOpaTumMble U HEOOPATUMBbIE XUMUYECKUE PEAKIIUH.
XUMHYECKOE paBHOBECHE. Jlnramuyaeckoe
XUMHUYECKOE PaBHOBECHE.

3aKoH JIEHCTBYIOILIUX Macc
aBHoBecusl. [Ipunnun Jle-IlaTense.

XHUMHUYCCKOIo

Xumus pacTBOopoB BaxkHelimue
MIOHSATHUS

Teopus JNEKTPOJIUTUYECKON  TUCCOLUALNH.
CTerneHp 3JIEKTPOIUTHUECKON AUCCOLUALINH.
CunpHbI€ U cilabble 1eKTponThl. oHHbBIE
ypaBHeHUs. IOHHOE POM3BENECHHUE BOIBI.
Bonxopoauslil nokasarens. ['maponus coneit

KoMIuiekcHble coeTnHEHNA
Baxxneiiime nousaTus

7.1 OCHOBHBIE TTOHSITHS U TEPMHUHOJIOTHSI.

7.2 KoopuHamoHHas TEOpHs A.Bepnepa:
XHMUYECKas CBSI3b B KOMIUICKCHEIX COCIMHCHHSIX.
7.3HomeHKI1aTypa KOMIUIEKCHBIX COETUHEHUH.
7.4XuMH4YecKue CBOMCTBaA KOMILIEKCHBIX
COETUHEHUN

Cooeporcanue npaxmudeckux 3aHAMul

1

Teopernyueckne OCHOBBI XUMHUH
Bakueiinme moHsITH:

OCHOBHBIE MOHSITHUA M 3aKOHBI XUMHH. MOJIB,
MOCTOsIHHAsE ~ ABOrajgpo,  MOJIsIpHas — Macca.
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HaunmenoBanue pazaena, TeMbl

Ne n/mt CopnepxaHue 3aHATHS
JUCLIUIUTUHBI
Crexuomerpuueckue  KOA(PQOUIMEHTH.  3aKOHBI
COXpaHEHUsT  MacChl, IIOCTOSIHCTBA  COCTaBa,
KpaTHBIX OTHOIICHUH, ABOTajpo, MPOCThIX
00BbEMHBIX OTHOIIECHHIH. XHMHUYECKHI SKBHUBAJICHT,
SKBUBAJICHTHAsl Macca. 3aKOH YKBHBAJICHTOB

2 OKHCIIUTENBHO- Turnbl OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
BOCCTAHOBUTEIIbHBIE PEAKLINH. peakuuii. CocTaBieHUE YPAaBHEHHUI OKUCIUTEIBHO-
Baxueiine noxsarus BOCCTAHOBUTEJIbHBIX PEaKIUN

3 Konuenrtpanus pacTBOpoB. Pacuersl Ha  HpUrOTOBIEHHWE  PACTBOPOB: -

IPOLICHTHONW KOHLIEHTPAllMHU; - MOJSIPHOM H
HOPMaJIBHOM; - TUTp pacTBopa. Ilepexon or ogHOro
crocoba BBIPAKEHUS KOHLEHTPALUU K JAPYyromy.
Bolunicnienuss B TUTpUMETpUUECKOM (0OBEMHOM)
aHajnu3e: - [0 IPaBWIy IIPONOPLUOHAIBHOCTH;
yepe3 TUTP TUTPAHTA IO ONPEACTIIEMOMY
BEIIECTBY; - Yepe3 MONPABOYHBIN KOAI(DDUIHEHT.

4 OcCHOBHBIE KJIacChl 'eHernueckas CBsA3b KJIAaCCOB HEOPraHUYECKUX
HEOPraHWYECKUX COCAMHEHUIN coeanHeHuii. Homenknarypa, criocoOb! morydeHus
Baxuenmune nousatus Y CBOMCTBA HEOPTraHUYECKUX COCTUHEHMUII.

5 Crpoenue aroma. [lepronngeckuii OJeKTpOHHBIE U 3JEKTPOHHO-rpadudeckue (GopMyssl
3akoH J[.M1.Menneneesa. atoMa.  XapaKTEepHUCTHKAa  CBOHCTB  XHMHYECKOTO
[epuoanueckas cucrema 9JIEeMEHTa W €ro COCJAMHEHWH MO0 3JIEKTPOHHOU
XUMHYECKUX dJIeMEeHTOB BakHelime | cTpykType aroma. CTpyKTypa NEpUOANYECKON CHCTEMBI:
TIOHSTHUS NEepHOAbl,  TPYNmbl, WX  (U3MYECKHH  CMBICI.

ITopsankoBelil HOMep 3ieMenTa. [lepruoandeckuii
XapaKkTep W3MEHEHUS! XUMHYECKUX CBOMCTB DIICMEHTOB.
ITepuonnuecknii 3akoH JI.M.MenaeneeBa

6 Xumudeckas TepMoauHamMuKa. | TemnoBoit addexT xumuieckoit peakuuu. 3akoH ['ecca
BaxneimmenoHsTus W pacyeT TeIoBOro d((peKTa XUMUIECKOH PeaKIiH.

7 Kunernka XHMHYECKHX pEaKIWi. | 3aBUCHMOCTh CKOPOCTH XHMHYECKOW peakIHu OT
XUMHYECKOEPaBHOBECHE. KOHIEHTPAIlUM  PEearupyrolux  BELIeCTB.  3aKOH
Baxxueiiiue nmousTus JIEUCTBYIOLIMX Macc.

3aBUCHMOCTh CKOPOCTH XHUMHYECKOW peakmuu OT
temmeparypsl. [Ipasuno Bant-I'odda.
OOpatumble W HeoOpaTUMble XHMHUYECKHE pEaKIHH.
XHUMHUUECKoe paBHOBecHe. J[MHaMHYECKOe XHMHYECKOEe
paBHOBECHE.
3aKOH JOEHCTBYIOIIMX MAacc XUMHUYECKOTO PaBHOBECHSI.
ITpunnun Jle-Illarense.

8 KommnexcHble coequHeHus OCHOBHBIE MTOHSTHS © TEPMUHOJIOTHSL.

Bakuenime moHsITHS

HoMeHkiiaTypa KOMIIJIEKCHBIX COEMHEHUM.
XHUMHYECKHE CBOMCTBA KOMILIEKCHBIX COEIUHEHUN
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Coneprxanue Ja00paTOPHOTO MPAKTHKYMA

Ne i/ HaumenoBanue Lenn
Tena: Ilenpto  pa®oOTBI  sABIAETCA  IOJIyYEHHUE U
JTaGopaTopHast ' UCCJIEIOBAHKE CBONCTB Haubosee
[Iepuonnueckas
pabota Nel pacnpoCcTpaHEHHBIX MPOCTHIX BEIIECTB: BOAOPO/A,
CUCTEMa  XUMHUYECKHX
XJIOpa, METaJLIA.
3JIEMEHTOB
L{enbto paboTHI SIBIISETCS MOJIyYeHUE U
Tema: Krnaccel | ucciienoBaHue CBOMCTB XUMUYECKUX COCIUHEHUM.
JlabopartopHas HEOPraHUYECKUX Omneit 1. MccnenoBanue cBOKWCTB LIeI04Yen
pabota No2 COCTMHCHU I Omnprit 2. [TonyyeHue u ucciieJOBaHUE CBONCTB
OCHOBHBIMH ~ KJIaCCaMH | MaJIOPaCTBOPUMBIX OCHOBAHUI
HEOPraHUYECKUX Omnpit 3. [TosrydyeHue u vccae10BaHue CBOMCTB
COCIUHCHHUI  SBISIOTCSA | aM()OTEPHBIX OCHOBaHUM
okcuabl, ruaApokcusl, | OnbIT 4. [loayyeHue u uccieoBaHle CBONCTB
COJIM U KUCJIOTHI Omnpit 5. [TosrydyeHne coneil U UX CBOWCTBA KUCIIOT
JIaboparopHas L{enbro paboOTHI SIBISETCS SKCIIEPUMEHTATIBHOE
Tema: KommnekcHble
pabota Ne 3 O3HAKOMJIEHHE CO  crnoco0aMu  MOJTy4eHHs
COEIUHEHUS .
KOMIUIEKCHBIX COSAMHEHU, a TAK)KE U3YUCHHUE UX
CBOMCTB.
JIaboparopHas Llenp pabotel. OmnpenenuTs TEIUIOBOH 3(deKT
Tema: TenoBsle 9 .
pabota Ne 4 peakluii TalleHUs W3BECTH, HEUTpaTU3aALUU
3GdeKTl  XUMHUYECKUX | & .. o
. IEI0YN KUCIIOTOM.
peakuui
[enb paboThI: ONpenenuTh KECTKOCTh BOBI
JlabopaTopHas Tema: XKectkocte | OmbiT 1. Onpesenenre BpeMEHHOM KEeCTKOCTH
pabora Ne 5 BOJIBI Ompit 2. Onpenenenue o01Iel 3KeCTKOCTH BOJIBI
(KOJIIIEKTUBHBIN)
OmnsIT 3. Ycrpanenue HekapOOHATHOM
HKECTKOCTHU

4 TlopsAi0K OLCHMBAHUSA yCIIEBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIETCHIIUH

o0yyaroierocsi B TeKylleid M1 IPOMeKYyTOYHON aTTecTaluH.

JU1st TOJIOKUTENNBHOM OLIEHKU O Pe3ysibTaTaM OCBOEHUS TUCIMITIMHBI 00y4YaroeMycs
HE00XO0IMMO BBIMIOJIHUTH BCE YCTAHOBJIEHHBIE BU/IbI YU€OHOU pabOTHlI.

Tabmania

- bamnpHO-pelTHHTOBAsA

obyuatomuxcs 1o Buaam(bPC)

OLIEHKAa pe3yJbTaTOB y4yeOHOM paboThl

VYuebHas Cymma |Bunbl u pesyaptarsl  |OlleHKa B aTTECTALIUU bambr
pabota (BuabI) [6aJUTOB |y4ueOHOM pabOTHI (18 menenp)
Texymas 100 JlexiinoHHbBIE 1 6am1 nocewenue 1 nexuuonnoro |0 -10
yueOHas 3aHATHA (KOHCIEKT) |3aHATUSA

pabota B (10 3ansTHif)

cemecTpe [Mpaktuyeckue(10 Ot 1 no26ann - mocemmenne 1 |0-10-20
(ITocemenne pabor). [IPAKTUYECKOIO 3aHSTHS U

3aHATUN o BBINOJIHEHUE paboThl Ha 51-65%
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paclucaHuio U 2 0a/uia — moceuleHue 1 3aHATHS U
BBITIOJTHEHHE CYILLIECTBEHHBI BKJIAJ Ha 3aHATUU B
3a/1aHui) paboty BCel IpyIIbL,
CaMOCTOSITENIbHOCTb U BBITIOJTHEHUE
pabotsl Ha 85-100%
JlaboparopHbie Ot 4 10 8 6a;u10B 32 BoIoaHEHHE U [20-40
pa6otsr (5 3amuty  lmaGoparopHoii(Bcero 5
pabor) J.p.)
OtcyTcTBHE Ha| -2 6ana (-2)
3aHATHE 110 HeyBa-
JKUTEJIIbHONIPUYNHE
Crnauva sx3ameHa OrtBer Ha 1 Bonpoc 12 6an10B 24-40
Pemenue 3anaun 16 0a1j10B
CamocrosrensHas | Tembl 3aganwii - cM. pasaen 6.2 0-10
pabora -
WHIMBUTyTbHBIC
3a/laHus
(cutyaloHHbIE
3aJ1a4n).
Hroro no rexymeii padore B cemecTpe 51-100
[IpoMexyTOUH 20 TeopeTrnueckuii Borpoc|21 dasia (IoporoBoe 3HaYCHKE) 21-40
as arrecrarms |(100% 40 0a/10B (MaKCHMalbHOE 3HAUEHHE)
(3auer) /6anmos |l[IpakTndeckoe 3amanne |20 6asIa (TOPOroBoe 3HAUCHUE) 20-35
TIpHBEsie 35 6a/10B (MaKCHUMaNbHOE 3HAYEHHE)
HHOII Keiic-3amaua 10 6ana (mOporoBoe 3HAUCHUE) 10-25
IIIKAJIBI) 25 6a,110B (MaKCHMMaIbHOE 3HAYCHUE)
HToro no npomMeskyTo4uHoOi arrecranum (3K3aMeH) 51-100% mo
MIPUBEJICHHO
i mkane)
10-206.
CymmapHasi OLeHKA 0 JMCHHUILTHHE: CymMma 0annoB TeKyIel HIpOMEKYyTOUHOM
aTTecTaluu 51 - 1000.

5 MarepuajibHO-TeXHHYECKOE, TPOrPAMMHOE U y4eOHO-MeTOANYeCKOe 00eceueHne

JUCIHHMILINHBI

5.1YueOHnasiiureparypa
OchosHas yuebHas iumepamypa

1.I'muuka, H. JI. O6mas xumus B 2 T. Tom 1| : yueOHHMK 1 akaaeMHuecKoro OakamaBpuara /
H.JI. I'nunka ; mox penmakumeii B. A. IlomkoBa, A. B. ba6koBa. — 20-e u3za., mepepab®. m jgom. —
Mockga : M3aarensctBo HOpaiit, 2019. — 357 ¢. — (bakamaBp. Akagemudeckuii kypc). — ISBN 978-
5-9916-9353-0. - // OBC HOpaiitr [caiit]. — URL: https://urait.ru/bcode/434184 (nara oOpaiieHwus:
25.01.2021). — TeKcT : 37eKTPOHHBIA.

2.I'munka, H. JI. O6mas xumus B 2 T. Tom 2 : y4eOHUK Ui akaJeMHuecKoro OakanaBpuara /
H. JI. Tnunka ; mox penmakmmeir B. A. [lomkoa, A. B. babkosa. — 20-e w3x., mepepa®. m jom. —
Mocksa : M3narensctBo HOpaiit, 2019. — 383 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-
5-9916-9355-4. - // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/434185 (narta obOpateHus:
25.01.2021). — TeKcT : 371eKTPOHHBIH.
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HononnumenvHnas yuebnas rumepamypa

1. Tenpdpman, M. U. Xumus : yuebunk / M. U. T'eavdman, B. I1. FOctparoB. — 4-¢ u3a. — CaHKT-
[TerepOypr : Jlans, 2008. — 480 c. — ISBN 978-5-8114-0200-7. — URL.:
https://e.lanbook.com/book/4030 (nara ob6parenus: 22.01.2020). — TEKCT : SIEKTPOHHBIN.

2. Ipece, . A. OcHoBsl 0011eH XUMUK : yaeOHnoe mocobue / U. A. Tlpecc. — 2-e u3., nmepepad.
— Camnkr- [lerepOypr : Jlanp, 2012. — 496 c. — ISBN 978-5-8114-1203-7. — URL.:
https://e.lanbook.com/book/4035 (nata obparmienus: 22.01.2020). — TeKCT : 3IEKTPOHHBIH.

3.ITaBnos, H. H. O6miast u Heopranudeckas xumus : yueonuk / H. H. [TaBnoB. — 3-¢ u3.,
ucnp., gon. — Cankr-IlerepOypr : Jlanb, 2011. — 496 ¢. — ISBN 978-5-8114-1196-2. — URL:
https://e.lanbook.com/book/4034 (nara obpamienus: 22.01.2020). — TeKCT : 3JI€KTPOHHBII.

5.2 Marepua/jibHO-TeXHHYeCKOe M IPOrpaMMHoOe ofecrnedeHne JUCIUIIHHBI.

Y4eOHble 3aHITHSI 10 AUCHUTUIMHE MTPoBosTCs B yueOHbIX aynutopusx KI'TIN Kem['Y

337 JlaGopaTopusi xumuu. Y4deOHast ayTUTOPHS TS IPOBEACHHUS: 654041, KemepoBckast 001acTb
- 3aHATUH JIEKLIIUOHHOIO THIIA; - Kysbacc, HoBoky3Henkuii
- 3aHATUN CEMHHAPCKOTro (IIPaKTHUYECKOTO) TUTIA; TOpOJICKOM OKpYT, T.
- 3aHATHHN JTaOOPATOPHOTO THIIA; Hosoky3ueuk, yi. Ky3nenosa,
- TPYMNIIOBBIX ¥ HHAMBUIAYAJIBHBIX KOHCYJIbTALNH; .6

- TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTaIHH.
CneuuajmnzupoBaHHias (y4eOHas1) me0esb: JOCKa MEJIOBasi, CTOJIbI
n1abopaTopHBIE, CTYJIBS, PaKOBHHHI, BBITSDKHOM mkag,
JIEMOHCTPALIMOHHBINA CTOJI.

OOopynoBanue [JJs Npe3eHTAMH Yy4eOHOro MaTepuaja:
neperocHoe -HOYTOYK, TIPOEKTOP, SKPaH.

JlaGopaTopHoe o00OpyIOBaHHE M MAaTepUadbl: TOJIIPUMETP,
aHaJMTUYECKUE MPHOOPHI, BECHI, TEPMOCTAT, XOJOAWILHUK, PEOCTaT,
aKBaIMCTUIISITOP, MaTepUaibl Ul MPOBEJICHUS J1a00paTOpHBIX padoT
(xomObI, MPOOWPKK W JApyras XUMHUYECKas IMOCYZa), PEaKTHBBI IS
npoBefeHus JjabopatopHbix pabor, PH-merp,  pedpakxromerp,
ammapar Uil IpOBEACHHsS XMMHYECKHX peakuui, ammapar Kwumma,
npuOop JUIS  ONBITOB MO XHMHH C  OJEKTPUYECKHM TOKOM
(1abopatopHsblii), NpUOOp IS TMOJIYYEHHS  TaJIOMJI0AIKAHOB
JIeMOHCTPAIIMOHHBIHN, YCTAHOBKA JIJIsl IEPETOHKH BEIIECTB.
Hcnosnb3yemoe  mporpammuoe  obecmedenume:  MSWindows
(MicrosoftlmaginePremium 3 year mo cy0iumeH3MOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobonHO pacnpoctpansemoe 110).

HuTepHer ¢ obecnieyennem gocryna 8 JUOC.

106 INomermeHue s CaMOCTOSTEIBLHON pabOThl 00YYAIOLIUXCS. 654041, Kemeposckast 001aCTh
Crnenmanm3upoBanHas (y4eOHas) MeOenb: CTONBI, CTyNbs, Aocka | - Ky3zbacc, HoBoky3nenkuit
MeJoBasl. TOPOJICKOM OKpYT, r.
OOopyoBaHue: CTAIIMOHAPHOE - KOMITBIOTEPHI (4 mIT.). HoBoky3nenk, yin. Ky3nerosa,
Hcnonsiyemoe MIPOrpaMMHOE obecnieueHue: MSWindows | 1. 6

(MicrosoftlmaginePremium 3 year mo cy0iuiieH3MOHHOMY JOTOBOPY
Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobOmHO pacupocTparsemoe [10).

WuTepner c obecneyennem noctyna B OMOC.
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5.3 CoBpeMeHnHble mpodeccMoHAIbHbIE 0a3bl JaHHBIX M HH(OPMALHOHHbIE
ClIpaBOYHbLIC CUCTEMBI.

1.Ilopran ¢pyHmaMeHTaTIBLHOTO XUMUYECKOT0 0Opa3oBanus Poccun - http://www.chemnet.ru Xumus
AJI1 BCEX: UIINTIOCTPHUPOBAHHBIC MATCPHAJIBI 110 O6H_[CI71, OpFaHquCKOﬁ u HeOpFaHquCKOﬁ XUMHHU —
http://school-sector.relarn.ru/nsm/

2.WebElements: oHaiiH-ClipaBOYHHK XUMHYECKUX dJIEMEHTOB. - http://webelements.narod.ru/

3. Hayunas JIEKTPOHHAs oubimoreka eLIBRARY.RU (moanucka Ha
KypHaibs)https://elibrary.ru/projects/subscription/rus_titles_open.asp?;

4. XKypuanst American Institute of Physics (AIP) http://aip.scitation.org/ ;

5.Kypnansr American Chemical Society (ACS)https://www.acs.org/content/acs/en.html

6. Hnuble cBeneHus U (WIM)MATEPUAJIBI.
6.1 IlpuMepHbIe TeMbl MUCbMEHHBIX Y4eOHBIXpPadoT

1 OcHoBHbIE NOHATHS W 3aKOHBI XMMHMHM. Moub, NMOCTOSIHHas ABOraapo, MOJSIpHas
Macca. Ctexuomerpudeckue K03 PUIIESHTHI.

2 3aKOHBI COXpAaHEHHS MAacCChl, IOCTOSHCTBA COCTAaBa, KPATHBIX OTHOIIEHHH, ABOTaIpo,
MIPOCTHIX OOBEMHBIX OTHOLICHUH.

3 XuMHUYECKHUI YKBHUBAJICHT, DKBUBAJICHTHAS Macca. 3aKOH KBHBAJICHTOB.

4. OcHOBHBIE KJacchl HeopraHumdeckux coeauHenuit. Oxcuapl. Kiaccudukanus:
KHCJIOTHBIE, OCHOBHBIC, aM(oTepHble. [ MAPOKCUIBI: KHUCIOTHI, OCHOBaHHSA, aM(pOTEpHEIC
ruapokcubl. Conu: cpeHue, KUCIble, OCHOBHBIE.

5. 'enernyeckas CBsI3b KJIACCOB HEOPraHMUECKUX COECTUHEHUI.

6. Homenknarypa, ciocoObl MOTy4YeHHUs U CBOMCTBA HEOPTAaHUYECKUX COSAMHEHUN.

7. CtpoeHue artoma: siapo, 3apsij siApa, JIEKTPOHHAsA 000J0YKa, Tyan3M JJIEKTPOHA.
KBaHTOBO-MEXaHM4ECKast MOJENb CTPOEHUS aTOMA.

8 KBaHTOBBIC UHCIIa: TI1aBHOE, OPOUTAITILHOE, MATHUTHOE W CITUHOBOE. DHEPTreTHUECKUE
YPOBHH U NIOAYPOBHH aToOMa.

O, TIpuHIMITEI 3arOJIHEHHs JIEKTPOHHBIX OpOWTaNieii aToMa B OCHOBHOM COCTOSIHHU:
npuHumn Ilaynu, npaBuno Xynpa, npaBwio KissukoBCKOro. OJIEKTPOHHBIE EMKOCTH
opbuTaneii, NogypoBHEN U YPOBHEH aroma.

10. DnexTpoHHBIE U NEKTPOHHO-Tpaduyeckre GopMyJsIbl aTOMa.

11 XapakrepucThka CBOHCTB XHUMHYECKOIO JJIEMEHTAa U €ro COEIWHEHUH 110
ANEKTPOHHOU CTPYKTyp€ aToMa.

12 CrpykTypa NepuOIUYECKOr CUCTEMBI: TIEPUOBI, TPYIIIBI, UX (PU3MUECKUN CMBICI.
[TopsanKoBBII HOMEp DIEMEHTA.

13 Tlepmomuveckuii XapakTep HW3MEHEHHS XUMHUYECKHX CBOMCTB DJIEMEHTOB.
IIepnonnueckuit 3akon [I.11.Menneneena.

14, Xumunueckas cBs3b. CTpoeHue BelecTBa. BaxkHenme noHaTus.

15, Twumsl cBs3eii: KOBaleHTHAs, KOOPIMHAIIMOHHAS, HOHHASI, METaJUINYeCKasi U BOJIOPOTHAS.

16. MexaHu3MbI BOSHIKHOBEHHS KOBAJICHTHOM CBSI3M: OOMEHHBIN H JIOHOPHO-aKIETOPHBIH.

17. XapakTepHCTUKU CBsI3€i: HaNpaBIEHHOCTb, HACHIIIAEMOCTb, JHEPrus M JJIMHA
CBA3U. ['eoMeTpus MOJIEKYI.

18, Mexanu3m oOpazoBaHMsI HOHHOM CBs3U. OCOOEHHOCTH MOHHOM CBSI3U U CTPOEHHUE
KPUCTAJIJIOB C OJIHOATOMHBIMH U MHOTO aTOMHBIMU HOHAMH.

19, Merannuueckas CBSI3b U CTPOCHHE METAJUIMYECKUX KPUCTAIIIOB.

2. CremneHb OKUCIICHUS W BAJICHTHOCTh C TOYKHU 3PEHUSI CTPOSHHS aTOMa M BEIIECTBA.

2. Xumuueckas TepMmoauHamuKa. [Ipenmer M 3a1aud XUMHUYECKOH TEPMOJIMHAMMKH.
TepMonnHaMuyecKkue CHCTEMBI: OTKPBITHIE, 3aKpPbIThlE, M30JUPOBAHHBIE, TOMOTE€HHBIE U
rereporeHHsle. Pasbl.

2. BHYTpeHHSIs SHEPTHsI ¥ SHTAIBINA. TernnoBoi 3QPeKT XuMUIECKON peaKiiui.
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23. 3axoH I'ecca u pacuer TemaoBoro 3¢(hexra XuMHUIECKOW PeaKIHH.
24. DHTpoONHS KaK Mepa BEPOATHOCTH COCTOSIHHSI CUCTEMBI.
2. W3menenme sHeprun ['mbbOca kak KpUTEepHid BO3MOXHOCTH CaMOIIPOU3BOJILHOTO

IIPOTCKAHHA pCaKIUU.

2. KuHeTHKa XMMHUYECKHUX peakuuil. XMMHUECKoe paBHOBecue. BaxkHelme moHsATHS.

Ilonstne o CKOPOCTH XAMHYECKOU pCaKIuu.

®DaKTOopHl,

BJIMAIOOIME Ha CKOPOCTb

XUMUYECKON PEAKLUU.
2. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pEaKkLUu OT KOHLEHTPALMH pPearupyroumx
BELIECTB. 3aKOH JEHCTBYIOIIUX MacCC.

28. 3aBUCHUMOCTBH CKOPOCTH XUMHUYECKON peakuuu oT Temneparypsl. [IpaBuno Baut-I'odda.

2. Karanuz. OcoOeHHOCTH TOMOT€HHOTO M T€TEPOTCHHOTO KaTaan3a.
. Obparumbie U HEOOpATHUMbIE XUMHUYCCKHUE PEaKIIMU. XUMHUYCCKOS PABHOBECHE.

3L IuHamuueckoe XUMHUYECKOE paBHOBeCcHE. 3aKOH JEHCTBYIOIINX MacC XMMHUYECKOTO
paBHoBecus. [Tpunuun Jle-IllaTense.

32 Xwumwms pactBopoB. Baxkuelimme moustus. [lonstue o pactsopax. KoHmeHnTpamms.
CrniocoObI BhIpayKEHUSI KOHIICHTPAILIUU PACTBOPOB.

B Teopus

BJIEKTPOJIUTHYECKON

JUuCColalu.

Creresn

JIEKTPOJIUTHYECKON auccouuany. CuibHble U caaldble 3JIEKTPOIUTHI.
3. Honnsle ypaBHeHus. oHHOE pou3BeieHnEe BOIbI. BOIOpOIHBIN TOKa3aTelNb.

I'uaponus coneil.

3. KommiekcHblie coenaeHnss. OCHOBHBIC MOHSATUS M TEPMUHOJIOTHSI.

3. Koopaunammonnas Tteopusi A. Bepnepa:
KOMIUICKCHBIX COEAMHEHUSX.

37. HomeHnknaTypa KOMIUIEKCHBIX COeTUHEHUN. XUMUYECKUE CBOWCTBA KOMIUIEKCHBIX

COE€IUHEHUN.

3B OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

pCaKIuu.

XUMHNYCCKasaA CBA3b B

Baxneiime 1oHATHS.

CTeneHb OKUCIICHUS B nmpaBujia €€ HaxXOXKICHUS.
3. OcHOBHBIE MOJIOKEHHUS TCOPHUU OKHUCINUTCIBHO-BOCCTAHOBUTCIILHBIX peaKI.IPIfI.
q)aKTOpBI, BJIMAIOIIME HA ITPOTCKAHUEC OKHUCIIMTCIIbHO- BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

40. Twunsl

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKuHﬁ .

CocraBienue

ypaBHeHI/Iﬁ OKHCIIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHHfI.

6.2 IlpumepHbIe BONPOCHI U 3a1aHKs / 321a4M IJI IPOMEKYTOYHOM

aTTecTAluH

Ta6J'II/II_[a - HpI/IMepHHe TCOPCTUYICCKHUEC BOIIPOCHI U ITPAKTUYUCCKHUEC 3a/IaHUS / 3aga4u K

IK3aMeHY

Pazgens! u TeMbl

IIpumepHsbie
TEOPETUUECKUE BOIPOCHI

I IpumepHbIE
3aaHus / 3a1a4u

MPAKTUYCCKUC

Paznean 1 OcHoBHEBIE

OCHOBHEBIE TTOHATHS U 3aKOHBI

PaccraBbTe CTEXHOMETPUUECKHE

NOHATHA M 3aKOHbI | XUMUU. Mojb, TNOCTOSHHAs [KOA((UIIMEHTH B ypaBHEHUN
XUMHH ABorajpo, XUMHAYECKON PEAKIINN:
MousipHast macca. [HNO3 + KOH = KNO3 + H2 O
Crexnomerpuueckue
KO3 PHUIIHEHTHI

Pazgean 2. Ctpoenue
BellecTBa

CtpoeHne aToma: siIpo, 3apsijg
spa, IEKTPOHHAs 000JI0YKa,
Tyai3M ANIEKTPOHA.
KBanroBo- MeXaHU4YeCcKas
MOJIeITb CTPOCHHUSI aTOMa.

CocTaBbTe 3JEKTPOHHYIO (OpMYyITY)|
PIIEMEHTA C MOPSAAKOBBIM HOMEPOM
38 B Ilepmoagmueckoil cucreme.
Crenaire BBIBOJI 0
MPUHAJJIEKHOCTH 3TOTO AJIEMEHTA
K MeTaJulaM WIM HEMEeTaJlIaM.
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3anummre (OpMyJIbl €ro BBICIIETO
OKCHJa Y TUAPOKCHUIA, YKAXKHUTE UX
XapakTep.

Paznen 3 Xumu4aeckas 'YKa)xuTe, KaK MOBIIHSECT:
3aK0HOMEPHOCTH TepMoauHaMuKa. [Ipeamer u @) MOBBINICHUE JTABJICHHUS;
NMPOTEKAHUS 3aJ]a4n XUMHYECKOH (0) TIOBBIIIICHHE TEMIIEPATYPHI;
XHMHMYECKHX TEPMOIMHAMHUKH. B) yBEIMYCHHE KOHICHTpAIUH|
peakuuit TepMmoauHaMuuecKue KHCJIOpOJia Ha paBHOBECHE
CHUCTEMBI: OTKPBITHIE, |[CUCTEMBbI:
3aKkpeIThie, u3oaupoBanHbie, 2CO (r) + Oz (r) <> 2C02 (r) + Q
TOMOTE€HHBIE U T€TEPOTrCHHBIE.
®a3bl
Pa3nen 4 Teopust  MEKTPOIUTHYCCKON | By yprcuTh 3HAYUCHIE pH BOIHOTO
DIeKTPOXUMHYECKHE | THCCOINAIHH. } Cremnenb bacTBOpa XITOPHOBATHCTO
npouecchl. 3JIEKTPOJIUTUUECKOMN kot  HCIO ¢ MoJspHOi
auccounaumn.  CuibHele 1 koHuenrpauuen 0,005  moub/i,

cia0ble QJICKTPOJUTHBI

COZIEPIKALIETr0 TaKXKe T'MIIOXJIOPH/Y
HaTpus NaClO B KoHUEHTpauuy

1073 Mmons/n1 (cTemeHy)
mucconuanuu  COJIM  COCTaBIISET
90%).
XUMUsI pacTBOPOB. KakoBa MaccoBast JI0J1s1
Baxueiimme ITOHATHSA. [PACTBOPEHHOIO BEIIECTBA B
Pasnen 5. PacTBopsL. [Tonsatue 0 pacTBoOpax. [pacTBope, IIOJIyYEHHOM|
Konuenrtpanus. CriocoOblI [pacTBOpPEHHEM XJIOpHUJA KabIHS]

BBIPpAKCHUS KOHICHTpalluu

pacTBOpoOB

maccoii 10r B Boge 70r?

CocraButens: IBanoB ®enop MBanosuuy, npodeccop kadenpst EJ]
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