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1.Measb AUCHUIIMHBI.

B pesyibprare OCBOCHHWS JaHHOW IUCHUIUIMHBI y OOy4Yaromerocs IOJDKHBI OBITh
chopMupoBaHbl  TPOdECCHOHATbHBIE  KOMIETCHIIMM  OCHOBHOW  MPO(ecCHOHATBHOM
oOpazoBarenbHOI Tporpammsbl OakanaBpuara OITK-1, ITK-3.

ConeprkaHre KOMIIETCHIMN KaK IJIAHUPYEMBIX PE3YJIbTaTOB OOYUYCHHS 110 JUCIHUILIHHE
cMm.Tabauusl 1 u 2.

11 ®opmupyembie KOMIIETEHIIHT

Tabnuua 1 - ®opmupyembie AUCIUTIIIMHON KOMIETEHITUN

HaumenoBanue BUAa | HauMeHoBaHue Kon v Ha3BaHMe KOMITETEHIINH
KOMICTCHIHMH KaTeropuu (rpymbr)
KOMIIETEHIIU U
O61menpodeccuonanpHas OIIK-1 CriocobGeH y4yuThIBaTh COBPEMEHHBIE

TEeHJICHLIUU Pa3BUTHUS TEXHUKHU U TEXHOJIOTUH
B oOmactu TexHOc(epHOl 0e30MacHOCTH,
M3MEPUTEIBHOU 51 BBIYMCIIUTEIIBHOM]
TeXHUKH, WH(POPMAIMOHHBIX TEXHOJIOTUH
MpU pEIICHUH THUIOBBIX 3aJa4 B OOJACTH
npodeccnoHanbHOM JESITEIbHOCTH,
CBSI3aHHOM C 3alMTON OKpY>KaroLeH Cpelbl
1 o0ecrieueHrneM 0e30MacCHOCTH YeJIOBEKa
[TpodeccnonanpHas [IK-3 CnocoOeH HCIONb30BaTh 3aKOHBI U
METO/IBI MaTeMaTHKH, €CTECTBEHHBIX,
TYMAaHUTAPHBIX U SKOHOMUYECKUX HAYK TPH|
[peIIeHUH npodeccnoHaNbHBIX 3azay,
MPUMEHSATH Ha MIpaKTHUKE HaBBIKH|
MPOBEACHUS U OIMCAaHUS MCCIEIOBAHUMN, B
TOM YHCJI€ IKCTIEPUMEHTAIbHBIX

1.2 leckpunTOpHBIE XapaAKTEePUCTHKH KOMIIeTeHIM
Tabnuua 2 — JleckpUnTOpHbIE XapaKTEPUCTUKU KOMIIETEHINH, (POpMHUpYEMBbIe TUCHUTUINHON

Kox 1 Ha3BaHue KoMIeTeHIHH [FIHIUKaTOPbI NOCTHXKEHUAJ[UCIMIIIMHBI W MPaKTHKH,
IKOMIICTCHIINH, 3aKpCIJICHHBIC Ba(popMprmH_IHe KOMIIETEHIIHIO
T CITATIITMHOM OIIOII
OIIK-1 Cnoco6en yunthiBarblOIIK-1.3 CriocoGen yumnrtbiBathbl.0.02 Uudopmarika
COBPEMEHHbBIE TEH/ICHIIUHCOBPEMCHHBIE TernenmuuP |-0-03 Bricias MaTemaTiKa
., [61.0.04 ®usuka
pa3BUTHS TEXHUKH H[pa3BUTHH TEXHOIOTHI i " o osw o
TEXHOJIOTHI B 00acTH|CBS3aHHBIC c BaIUTOHR| .06 HauepraTenbHas reoMeTpis
TeXHOC(epHOH 0E30MacCHOCTH,OKPYKAIOIIEH  CPeAbl  JUISu KoMIbloTepHas rpaduka
M3MEPUTEITBHOM MBBISIBIICHUS ee Bo3MokHOCcTel nbl.0.07 Hokconorus
BEIYMCIMTENLHON — TEXHUKH,PECYPCOB b1.0.09 Jlerany MauiH i 0CHOBEI
MH()OPMaAITMOHHBIX ROHCTPyApOBAT I
p Hv 51.0.10 Temnodpusuka u
TEXHOJIOTHI  TIPU PEIICHUU HPOra30 IMHAMHKA
TUIIOBBIX 3aJad B 00JacTh 51.0.12 DnexTpoHHKA U
npodeccCHoHaNBHOM DIEKTPOTEXHUKA

IIESTENBHOCTH, CBSI3aHHOW C I51.0.14 Teopus ropenus u B3pbIBa
I51.0.16 HageXKHOCTh TEXHUUECKUX

SALLUTON OKPYKAIOILCH CPe/IbI CHCTEM M TCXHOT'CHHBIH PUCK
H obecrieyeHneM I51.0.20 CucreMsbl




0€30MMaCHOCTH YeJIOBEKa ABTOMATU3UPOBAHHOTO
IPOCKTUPOBAHUS CPEICTB

oOecrieueHns1 6e30MacCHOCTH

51.0.21 Tunossle NPOMBIIIICHHbIE
[TEXHOJIOTUHU

51.0.23 IlpomsliieHHas
0€3011aCHOCTh OIACHBIX
MIPOU3BO/ICTBEHHBIX OOBEKTOB
51.0.28 Oxpana okpy>KaroImei cpens
Ha 00BEKTax SKOHOMHKHU

51.0.30 Crioco065! ¥ TEXHOJIOTHH
BaINTHI B YPE3BBIYANHBIX CUTYaINIX
Bb1.0.32 PacueT u npoeKTHpOBaHHUE
CHCTEM U CPEACTB OOecIIeYeHUs
0e30MacHOCTH Tpyia

B2.0.01(Y) YueOHas npakTHKa.
O3HaKOMHUTENbHAs IPAKTHKA
Bb2.0.02(IT) ITpousBoacTBEeHHAs
pakThKa. TexHoaorudeckas
(TIPOEKTHO-TEXHOJIOTHIECKAs
MPaKTHKa)

B2.(I1x) [IpousBoacTBeHHAS
mpakTHKa. [IpenanmniuomMuas mpakTuka
b3.01 IlogrotoBka K mpouenype

BallUThI n 3aIuTa BLIHyCKHOﬁ
KBJIM(HKALMOHHOH pabOThI
[1K-3 Cnoco6e[[IK-3.1 Ucnone3yer meroasl  51.0.04 duzuka
MCIIOJIb30BaTh  3aKOHBI  H|pelIeHHs 3a/1a4 B 00J1acTh b1.0.05 Xumus
METO/IbI MaTeMaTHKH,TexHochepHoii 6e3omacuocty ¢ |P1-0-10 Tennodusnka u
CCTECTBCHHBIX, MOMOIILIO 3aKOHOB U METOJ0B || PAPOTas0IMHaMIKa
TYMaHUTapHBIX HMMaTeMaTUKH, ECTECTBCHHBIX, b1.0.12 INeKTPOHHKA "
DKOHOMHYECKUX HayK TPHTYMaHUTapHBIX U PIICKTPOTEXHIKA
b1.0.13 Mertposnorus,

[PCHICHUN HpO(I)CCCHOH&HLHLIXSKOHOMI/I‘ICCKI/IX HayK CTAaHIapTH3ALHS 1 CepTI/ICI)I/IKaLII/IH

3ajad, MPUMEHSATD Ha[IK-3.2CraBur, MPOBOJWT,5] .14 Teopus ropenus u

MpaKTHKE HaBBIKMOMHUCBIBACT ~HCCICAOBAHUS, Bpspripa

MPOBEACHUS U OMHCAHUSTOM qucieB1.0.19 Beenenue B

MCCJIEI0BAHNUI, B TOM YHCIEPKCIEPUMEHTAIbHBIC Npo(eCCHOHANIBHYIO JIEITETBHOCTH)

PDKCIEPUMEHTAIBHBIX b1.0.24  DOxoHOMHKa  OXpaHBb]
Tpyda U IIPOU3BOACTBEHHOU
0e30macHOCTH

b1.B.JIB.03.01 Opranuzanus
Hay4HO-UCCIIE0BATEIBCKON
NesITeIbHOCTH

b1.B.JIB.03.02 ITarentoBencHue
b2.B.01(IT)  Ilpom3BoacTBeHHas
npaktuka. [IpoduibHas npakTrka.
DT/.02 N36pannbie TJ1aBBbI
(hU3MYECKON XUMHH

b3.01 IlogroroBka K TpOIEAYPE
BalIUTHl M 3allWTa BBITYCKHOH
KBaJIM(HUKALMOHHON pabOTHI.

Tabnuua 3 — 3HaHus, yMeHHUs1, HABBIKH, (JOPMHUPYEMBIE TUCIUILIMHON

Kopg U Ha3BaHue | UHaukaTtopsl JIOCTIOKEHHS | 3HAHUS, YMEHHUS, HaBBIKH (3YB),
KOMITETEHILIMH KOMIICTCHIIUH, 3aKpeIUIeHHbIC | (hOPMUPYEMbIC AUCIUILUTMHOM

3a JUCLMUILINHON
OIIK-1 Cnocoben | OIIK-1.3 CnocoOeH | 3HaTh:
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Kog u HazBaHue | lHankatopsl JOCTIKeHus | 3HaHusa,  yMmeHus, HaBelku  (3YB),
KOMIIETCHLIUU KOMIIETCHIIMY, 3aKpeIuIeHHbIE | (POpMHUpYEMBbIE TUCIMIUTMHON

33 AMCLUUILIMHOM
YUYHATBIBATh YUHATBIBATH  COBPEMEHHBIEC | -TEOPETUUYECKUE OCHOBBI
COBPEMEHHEIE TEHICHIUU Pa3BUTHM | HEOPTaHUYECKOU XUMUH, COCTaB,
TEHIACHIUN pPa3BUTHS | TEXHOJIOTHM, CBSI3aHHBIE C | CTPOGHHE M XHMMHYECKHE CBOMCTBA
TEXHUKH U TEXHOJOTUH B | 3aIUTON OKPY’KaOIlIEW | OCHOBHBIX  NPOCTBIX  BELIECTB U
obnmacT TeXHOC(EPHOU | cpeapl sl BBIABICHUS €€ | XHMUYECKUX COCTUHEHUI;
0e30MmacHOCTH, BO3MOKHOCTEHN U PECYPCOB | -COCTaB,  CTPOEHHE U  CBOICTBa
M3MEPUTEIbHOU 51 OpraHu4eCcKux BELLIECTB,
BBIYUCIIUTEIIbHON MIPEACTABICHUII  OCHOBHBIX  KJIACCOB
TEXHUKHU, OPraHUYECKUX COCIUHEHUN;
UH(OPMALIMOHHBIX -OCHOBBI ~ (PM3WYECKOM XHMHUU Kak
TEXHOJIOTHI npu TEOPETUYECKOT'O dbyHmameHnTa
pEeLLIEeHUH TUIIOBBIX 3a1a4 COBPEMEHHOMN XUMUU;
B obnactu -OCHOBbl XMMHWYECKOW KHHETUKH U
npodeccuoHanbHOM KaTajln3a, MeXaHu3Ma XUMHUYECKUX
JIEATEIBHOCTH, peaKkuuid, SIEKTPOXUMHUH.
CBSI3aHHOM C  3alUTOM YMersb:
OKpYXaroIlell cpeapl u -paboTaTh c MPOCTEUILINMU

obecreueHueM
0€30I1aCHOCTH 4YeI0BEKA

anmnapatamMu, OpuOopaMu U CXEMaMu,
KOTOpBIE HCIOJIb3YIOTCS B XUMUYECKUX
U TEXHOJIOTUYECKUX JabopaTtopusx, H
MMOHUMATh IPUHIUIIBI UX ACHCTBUS,
-OPHEHTUPOBATHCSI B COBPEMEHHOW U
BHOBb CO3/1aBa€MOM TEXHUKE C LIEJIbIO
ee OBICTPOro OCBOEHMsSI, BHEIPEHUS U
3¢ (PEeKTUBHOTO  HMCHOJB30BaHUS B
MPaKTUYECKOU NeATEIbHOCTH;
-BBIMOJHATh TMPOCTEUIINE OIEHKH U
pacdeTrsl JUIsl aHalIW3a XUMHUYECKUX
SIBJIEHU B HMCIOJIb3YEMOW ammapaTrype
Y TEXHOJIOTUYECKUX MTPOLIECCaX.
Bnagers:

-IpUE€MaMH TPAKTHYECKOTO BIIaJICHUSA
XUMHUUYECKON MOCy10i, 1abopaTOpHBIM
o0opyaoBaHUEeM U TpUOOpaMu, a TaKxKe
METOJIaMU PEUICHHs] KOHKPETHBIX 3aJa4
U3 pa3IMyuHbIX 00JacTel XUMHH.

I1K-3 Cnocoben
HCITOJIB30BaTh 3aKOHBI U
METO/IbI MaTEMAaTHKH,
€CTECTBCHHBIX,
T'YMaHUTaPHBIX u
SKOHOMHUYECKUX HayK
npu pelIeHnn
npohecCuOHATBHBIX
3aa4, TPUMCHATH Ha
MPaKTUKE HAaBBIKU
MPOBEJICHUS W ONHCAHHS
HCCIeIOBaHUM, B TOM
qyCIIe

ITK-3.1 Ucnonb3yer
METOJIbI PEIICHHUS 3314 B
obnactu TexHochepHoi
0€30MMacHOCTH ¢ TTOMOIIBIO
3aKOHOB ¥ METOJIOB
MaTeMAaTHKH,
€CTECTBCHHBIX,
TYMaHUTapHBIX U
HSKOHOMHYECKUX HAYK
[1K-3.2CtaBut, TPOBOJIUT,
OIMCHIBAET HCCIICIOBAHUS,
B TOM qrcie
HKCIIEPUMEHTAJIbHbIE

3HaTh:
-OCHOBHEIC TIOHSTHS, 3aKOHBI M MOJCIIH
XUMHUYECKHX CHCTEM, PEAKITHOHHYIO
CIIOCOOHOCTH BEIIIECTB;
-OCHOBHBIE TTOHSATHS, 3aKOHBI M MOJIENIH
KOJUIOMIHOH XUMUU,
-CBOMCTBAa OCHOBHBLIX BHJIOB
XUMHYECKHX BEIECTB U KJIACCOB
XUMHYECKUX OOBEKTOB.

YMeTs:
-IIPOBOJIUTH PACUYCTHI KOHIICHTPAITUN
pPacTBOPOB Pa3IUYHBIX COCTUHEHUH,
ONpeNIesITh N3MCHCHHE




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

AKCIIEPUMEHTATBHBIX KOHI[EHTPAIUH TIPU TPOTCKAHUU
XUMHUYECKUX PEeaKILIUi;
-OMpeIeIsITh TEPMOIMHAMUICCKIEC
XapaKTePUCTUKU XUMUYECKUX PEaKuit
Y PaBHOBECHBIC KOHIICHTPAIIUU
BEIIECTB, IPOBOJAUTH OYHCTKY BEUIECTB
B JIA0DOPATOPHBIX YCIIOBHSX, OMPEIEISATh
OCHOBHbIE (PU3NYECKUE
XapaKTePUCTHKU OPTaHUICCKUX
BEIIECTB;
-HCIIOJIH30BATh 3aKOHBI M METOJIbI
XUMHH [IPH PEIICHUN
npodeccuoHaNbHBIX 3a/au.

Bnaners:
-METOJJaMH YKCIIEPUMEHTAIHLHOTO
UCCJICIOBAHMS B XUMUU
(maHMpoBaHUE, MTOCTAHOBKA U
00paboTKa PKCIIEPUMEHTA);
-METOJIaMH BBIICTICHUS W OYUCTKH
BEIIECTB, OMPEIEIICHUS X COCTABA;
-METO/IaMH TIPEICKa3aHus MPOTCKAHUS
BO3MOXKHBIX XUMHYECKHUX PEeaKIUil U
WX KUHCTHKY.




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, IPOBOIUMBIC 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 8
MIPAKTUYECKUE 3aHATUS, CEMUHAPHI 40 4
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 BelecTBa 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 TOHATUS 32 1 31 Y CTHBII 0Mpoc
1 3aKOHBI XUMHUH
5-8 Paznen 2. CtpoeHue BeliecTa 43 2 39 YerHbiii orpoc
9-14 Paznen 3 3akoHomMepHOCTH 35 32
IIPOTEKAaHUSA XUMUYECCKUX KouTponbHas pabora
peaxkiuin
15-16 | Pa3znen 4 DnekTpoxuMHUYECKUE 34 1 1 32 YeTHbIi onpoc
MIPOLIECCHI.
17-18 Paznien 5 PactBopbl 36 2 2 32 CutyalioHHbIE
3aJa4yn
[IpomexxyTouHast aTTecTaius 9 DKk3aMeH
HUTOI'O 180 8 6 4 157

3.2. Conep:xaHue 3aHATHI 10 BUIAM y4eOHOI1 padoThI

Tabnuna 6 — ConepxaHue AUCIUTUTMHBI

Ne i/t

HaunmenoBanue paszaena, TeMbl
JAUCHUITIIMHBI

ConeprxaHue 3aHATUA

Cemectp 1

Cooepotcanue 1eKYUOHHO20 Kypca

11

TEOPETMYECKHE OCHOBbBI
OBLIEXNUMHNU

OcHOBHbBIC TTOHATUS U 3aKOHBI XUMHH BakHeiime
noHsATUsA: MOJb, TOCTOSIHHASS ABOTAJPO, MOJIIpHAS
macca.  Crexuomerpuueckue  Kod(D(PUIIMEHTHI.
3aKOHBI COXPAaHEHMsI MacChl, TOCTOSTHCTBA COCTaBa,
KpPaTHBIX OTHOIIEHHH, ABOTaapo, IPOCTHIX
00BEMHEIX OTHOIICHHUH. XUMHYECKHH SKBHUBAJICHT,
DKBHMBAJICHTHAs Macca. 3aKOH DKBHBAJICHTOB.

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 OKHCIIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX pCaKI_[I/II\/'I . Tunsl
OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.

CocraBiecHue ypaBHCHHﬁOKHCHHTCHBHO-
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 HOPMAJIbHOM; TUTP PpacTBOpa.
[lepexox oT omHOrO crmoco0a  BBIPAKEHUS
KOHI[EHTpAallMu K Jpyromy. Beiuucienus B
TUTPUMETPUYECKOM (0OBEMHOM) aHayiM3e: - IO
NpaBUIy TNPOMOPLUMOHATBHOCTH; - 4Yepe3 THUTP
TUTPaHTA MO OINPENEIIEMOMY BEIIECTBY; - 4epes
MOTIPaBOYHEIN KO3 dunment. PacueTBonopoHoro
MoKa3aTessi pacTBoOpA.

14

OCHOBHBIE
HEOPraHUYECKUX
BaxnenmmenousaTus

KJIaCCEI
COEIUHEHUN

Oxcupnpl. Knaccuduxanus: KHCIOTHBIE,0CHOBHBIE,
amM(poTepHbIE.

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

Comnu: cpenHue, KUCIblE, OCHOBHBIE.

I'eneTndeckass CBsI3b KJIACCOB HEOPTaHMYECKUX
coenquHeHnil. Homenkmnarypa, cnocoOsl molyueHus
Y CBOMCTBA HEOPraHUYECKUX COEMHEHHUM.

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

CtpoeHne aroma: sipo, 3apsal Aapa, IEKTPOHHAas
00011049Ka, TyaIu3MIJIEKTPOHA.
KBaHTOBO-MeXaHNYECKasi MOJENIb CTPOEHUS aTOMa.
KBanTtoBblE  uyMcna:  IJIaBHOE,  OpOMTAJIBHOE,
MarHUTHOE UCIINHOBOE.

DHEpPreTUYecKue YypOBHU U TMOAYPOBHH aToMma.
[TpuHUIMOBI 3aMoNHEHUsT SJEKTPOHHBIX OpOuTaei
aTOMa B OCHOBHOM cOCTOSHMHU: mpuHuun Ilaymm,
npaswio  XyHaa, — npasuino  KissukoBckoro.
DNIEKTPOHHBIE €MKOCTH OpOuTasiel, MOAYpPOBHEW M
ypOBHEWaToMa.

DIIEKTPOHHBIE u AIIEKTPOHHO-TpaduyecKkue
¢dopMynbl  aroma.  XapaKTEepUCTHKAa  CBOMCTB
XUMHYECKOTO 3JEMEHTa U €ro COEJUHEHHH 1o
DIIEKTPOHHOW  CTpyKType artoma. 2.5CTpyKTypa
MEePUOJUYECKON CHCTEMBI: MEPHOJbl, TPYIIIbI, HX
¢duznyeckuii cmpici. [TopsaaKkoBbIii HOMEP IIEMEHTA.
[leproguuecknii XapakTep M3MEHEHMsS] XUMUYECKUX
CBOMCTB anemMeHTOB.I leproanuecknii

3akoH J[.M.MeneneeBa

Xumnueckas cBa3b. CTpoeHue
BellecTBa BakHenme MoHATHS

Tumnel CBs3EH: KOBAJICHTHAdA, KOOPpAWHAIIMOHHAA,
MOHHAas, MECTAJLTIMYCCKAsA UBOAOPOJHAA.
MexaHU3Mbl BO3HHUKHOBEHHS KOBAJIEHTHOM CBSI3H:

0OMEHHBIH 51 JIOHOPHOAKLIETITOPHBIN.
XapaKTepUCTUKHU CBA3EH: HaIlpaBIIEHHOCTb,
HAChIIIAEMOCTh,  JHEPrUs W  JUIMHA  CBS3M.

['ecomeTpusaAMOneKy.

MexaHn3M 00pa3oBaHMsI HOHHOMCBS3H.
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Ne i/t

HaunmenoBanue pazaena, TeMbl
JUCHUILINHBI

Coneprxanue 3aHATUA

OCOOCHHOCTH  HMOHHOM  CBS3M M CTPOGHHE
KPHUCTAJIOB C OJHOATOMHBIMH M MHOTOaTOMHBIMU
HNOHAMH.
Mertamnyeckas CBSI3b U
METaJNINYECKUXKPHUCTAILIIOB.
CreneHb OKHMCIEHHS M BAaJIEHTHOCTh C TOUKH 3PEHHUS
CTPOEHUS aTOMa UBELIECTBA.

CTPOCHHUC

Xumunueckas TEpMOJUHAMUKA
BaxxuenmuenousaTus

[Ipenmer W 3amauyd XUMHYECKOM TEPMOIAUHAMHKH.
TepMoanHamMuuecKue CUCTEMBI: OTKPBITHIE,
3aKpbITHIE, U30JIMPOBaHHEIE, TOMOTEHHBIE
UTETEPOreHHBIE.
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
cucteMbl. 4.5U13menene oHeprum [mbbOca kak
KpUTEPUH  BO3MOYKHOCTHM  CaMONPOU3BOJIBHOI'O
MPOTEKAHUs PEAKIIUH.

KuHetnka XuMHYECKHX pEaKIU.
XHUMHUYECKOE PaBHOBECHE.
Baxueiine noHsaTus

[loHATHE O CKOPOCTHM XHMHYECKOW pEaKIMH.
DakTOpbl, BIUAIOLIME HAa CKOPOCTb XUMHUYECKOM
[peaKuuu.

3aBUCUMOCTh CKOPOCTHM XMMHUYECKOM pEakLuu OT
KOHIEHTPALlUd pEarupyrolux BEIIECTB. 3aKOH
NENCTBYIOIUXMACC.

3aBHCHUMOCTh CKOPOCTHM XUMHYECKOW peakuuu OT
remnepatypsl. [IpaBunoBant-T'odda.

Karanus. OcobenHoctu TOMOT€HHOTO u
reTepOreHHOrOKaTalIn3a.

OOpaTuMble U HEOOpAaTUMbIE XUMUYECKUE PEAKIIUU.
XUMHYECKOE paBHOBECHE. Junamuueckoe
XMMHYECKOEPABHOBECHE.

3aKOH JENCTBYIOINX Macc
aBHoBecusl. [Ipuanmn/le-Illarense.

XHUMHUYCCKOIo

Xumus pacTBOopoB BaxkHelmue
MTOHSATHUSA

Teopus 3JEKTPOJIUTUYECKON  JTUCCOLIMALINH.
CTeneHp JIeKTPOTUTHIECKONTMCCOIIUAIINH.
CunpHbIC U clla0dble ANIEKTPONUTHL. oHHBIE
ypaBHeHUA. IOHHOE MpOW3BEI€HUEBO/IBI.
Bopopoansiit nokazarens. [ mapoauscoieit

KommnekcHble coeTMHEHHS
Bakneiimnme noHITHA

7.10CHOBHBIE IOHATHUSA U TEPMHUHOJIOTHS.
7.2KoopauHanoHHas TEOpUs A.BepHepa:
XUMHUYECKas CBSI3b B KOMIUIEKCHBIXCOEUHEHUSAX.
7.3HoMeHKI1aTypa KOMIUIEKCHBIX COEIMHEHU.
7.4XnuMHuueckue CBOMCTBA KOMIUIEKCHBIX
COEIMHEHUN

Cooeporcanue npaxmudeckux 3aHAmMull

1

Teopernyueckne OCHOBBI XUMHUH
Bakueiinme moHsITH:

OcHOBHbIE TOHATHS W 3aKOHBl XUMHUHU. Moub,
IIOCTOSIHHAsE ~ ABoragpo,  MOJspHas  Mmacca.
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HaunmenoBanue pazaena, TeMbl

Ne n/mt CopnepxaHue 3aHATHS
JUCLIUIUTUHBI
Crexuomerpuueckie  KOI(PQPHUIHMEHTH.  3aKOHbI
COXpaHEHUsT  MacChl, IIOCTOSIHCTBA  COCTaBa,
KpaTHBIX OTHOIICHUH, ABOTaapo,IpOCThIX
00BbEMHBIX OTHOIIECHHIH. XHMHUYECKHI SKBHUBAJICHT,
SKBUBAJICHTHAsl Macca. 3aKOH YKBHBAJICHTOB

2 OKHCIIUTENBHO- Turnbl OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
BOCCTAHOBUTEIIbHBIE PEAKLINH. peakuuii. CocTaBiaeHUE ypaBHEHUHOKUCIUTEIBHO-
Baxueiine noxsarus BOCCTAHOBUTEJIbHBIX PEaKIUN

3 Konuenrtpanus pacTBOpoB. Pacuersl Ha  HpUrOTOBIEHHWE  PACTBOPOB: -

IPOLICHTHONW KOHLIEHTPAllMHU; - MOJSIPHOM H
HOPMaJIBHOM; - TUTp pacTBopa. Ilepexon or ogHOro
crocoba BBIPAKEHUS KOHLIEHTPALUU 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 COCTUHEHUIN 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
XIUMHYECKUX dJIeMeHTOB BakHelimme | cTpykType aroma. CTpyKTypa NEpUOANYECKON CHCTEMBI:
TIOHSTHUS NEepHOAbl,  TPYNmbl, WX  (U3MYECKHH  CMBICI.

ITopsankoBeiit Homep anemenTa.llepuoanueckuii
XapaKkTep W3MEHEHUS! XUMHYECKUX CBOMCTB DIIEMEHTOB.
ITepuonnuecknii 3akoH JI.M.MenaeneeBa

6 Xumudeckas TepMoauHamMuKa. | TemnoBoit addexT xumuieckoit peakuuu. 3akoH ['ecca
BaxneimmenoHsTus U pacyeT TeIoBoro 3(h¢peKra XUMUIECKONPEaKIIny.

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

3aBUCHMOCTh CKOPOCTH XHUMHYECKOW peakmuu OT
temreparypsl. [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 CBOMCTBHauOoOIEE
[Iepuonnueckas
pabota Nel pacnpoCTpaHEHHBIX MPOCTHIXBEIIECTB: BOAOPOA,
CUCTEMa  XUMHUYECKHX
XJIOpa, METaJLIA.
3JIEMEHTOB
L{enbto paboTHI SIBIISIETCA MOJIYyYSHUEU
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 | MaJIOPaCTBOPUMBIXOCHOBAHUI
HEOPraHUYECKUX Omnsbit 3. [TorydyeHue u uccae10BaHUuE CBOWCTB
COCIUHCHHUI  SBISIOTCSA | aM()OTEPHBIX OCHOBAHUMN
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 U3YUCHHE 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 OLCHMBAHUS yCIIEBAEMOCTH U C(hOPMHUPOBAHHOCTH 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 3aHATUS U
BBIIIOJIHEHHE CYyILIECTBEHHBIM BKJIaJ Ha 3aHATHUH B
3a/1aHui) paboty BCel IpyIIbL,
CaMOCTOSITEJIBHOCTh WBBIIIOJTHEHUE
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-
JKUTEIbHONIIPUYNHE
Crnauva sx3ameHa OrtBer Ha 1 Bonpoc 12 6an10B 24-40
Pemenue 3anaun 16 0a1j10B
CamocrosrensHas | Tembl 3aganwii - cM. pasaen 6.2 0-10
pabora -
WHUBUTyJIbHBIC
3a/1aHus
(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 npomMesKyro4Hom arrecranum (3K3aMeH) 51-100%m0
MIPUBEIECHHO
i mkane)
10-206.
CymMmapHasi OlleHKa N0 JMCIUILIHHE: CymMa 6aioB TeKyIel HIpoMexyTOUHON
arrecraunn 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 aKageMHyecKoro OakamaBpuara /
H.JI. I'nunka ; mox penmakumeii B. A. IlomkoBa, A. B. ba6koBa. — 20-e u3za., mepepab®. m jgom. —
Mockga : M3narensctBo HOpaiit, 2019. — 357 ¢. — (bakamaBp. Axagemudeckuii 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 i akageMuuyeckoro 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.

14
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HononnumenvHnas yuebnas rumepamypa

1. Tenpdpman, M. U. Xumus : yuebunnk / M. U. T'enwdman, 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 ob6parmenus: 22.01.2020). — TeKCT : 2IEKTPOHHBI.

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 (nara obparmienus: 22.01.2020). — TeKCT : 3IEKTPOHHBIN.

3.ITaBnos, H. H. O6miast u Heopranudeckas xumus : yueonuk / H. H. [TaBnoB. — 3-¢ u3.,
ucnp., gor. — 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 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusix HOUKem['Y

337 JlaGopaTopusi xumuu. Y4deOHast ayTUTOPHS TS IPOBEACHHUS: 654041, KemepoBckast 001acTb
- 3aHATUH JIEKLIIUOHHOIO THIIA; - Kysbacc, HoBoky3Henkuii
- 3aHATUN CEeMHHAPCKOTro (IIPaKTHUYECKOT0) TUIIA; TOpOJICKOM OKpYT, T.
- 3aHATHHN JTaOOPATOPHOTO THIIA; Hosoky3ueuk, yi. Ky3nenosa,
- TPYMNIIOBBIX ¥ HHAMBUIAYAJIBHBIX KOHCYJIbTALNH; .6

- TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIH.
CneuuajmnzupoBaHHias (y4eOHas1) me0esb: JOCKa MEJIOBasi, CTOJIbI
nabopaTopHEIE, CTYJbA, PaKOBUHBHI, BBITSDKHOM mkad,
JIEMOHCTPALIMOHHBINA CTOJI.

OOopynoBanue [JJs Npe3eHTAMH Yy4eOHOro MaTepuaja:
nepeHocHoe ~-HoyTOYK, IPOEKTOP, SKpaH.

JlaGopaTopHoe 000OpyIOBaHHE M MAaTepUAIbl: TOJIIPUMETP,
aHaJMTUYECKUE MPHOOPHI, BECHI, TEPMOCTAT, XOJOAWILHUK, PEOCTaT,
aKBaJAUCTUIISTOP, MaTepUalIbl AJIs1 IPOBEACHUS J1a00OpaTOpHBIX paboT
(xomObI, MPOOWPKK W JApyras XUMHUYECKas IMOCYZa), PEaKTHBBI IS
npoBefeHus JjabopatopHbix pabor, PH-merp,  pedpakxromerp,
anmapar A [POBEAEHHs XMMUYECKHUX peakuuil, anmapar Kumma,
npubop s ONBITOB MO XUMHHM C  3JCKTPHYECKHUM TOKOM

(J1abopaTopHBIii), npubop VIS MOJTyYCHUS
raJonu0aIKaHOBIEMOHCTPAIIMOHHEIN, YCTAHOBKA JUIS TIEPETOHKH
BEIIECTB.

Hcnosnb3yemoe  mporpammuoe  obecmedenume:  MSWindows
(MicrosoftimaginePremium 3 year mo cyO/uIIEH3UOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobonHO pacnpoctpansemoe [10).

HNuTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

106 INomermeHue s CaMOCTOSTEIBLHON pabOThl 00YYAIOLIUXCS. 654041, KemepoBckast 001aCTh
Crienmanu3upoBanHast (y4eOHasi) MeOenb: CTONBI, CTyNbs, nocka | - Kys30acc, HoBoky3Herkuit
MeJoBasl. TOPOICKO OKDVYT, r.
O6opymoBaHMeE: CTAIIMOHAPHOE - KOMITHIOTEPHI (4 IIT. ). HoBoxky3uenk, yin. Ky3nenosa,
Hcnomwszyemoe MPOrpaMMHOE obecniedeHue: MSWindows | 1. 6

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

WnTteprer ¢ obecneyennem goctyna 8 QUOC.
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https://e.lanbook.com/book/4030
https://e.lanbook.com/book/4035
https://e.lanbook.com/book/4034

5.3 CoBpeMeHnHble mpodeccMoHAIbHBbIE 0a3bl JaHHBIX M HH(OPMALHOHHbIE
ClIpaBO4YHbIC CUCTEMBI.

1.Ilopran pyHmaMeHTaTBLHOTO 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-ClIIpaBOYHHK XUMHYECKUX dJIeMEHTOB. - http://webelements.narod.ru/

3. Hayunas ANEKTPOHHAs oubimoreka eLIBRARY.RU (moanucka Ha
KypHaibl)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. HHuble cBeneHus U (WIM)MATEPHAJIBI.
6.1 IlpuMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIXPadoT

1 OcHoBHBIC TOHSTHS W 3aKOHBI XUMHUU. MoOJb, TOCTOSHHAs ABOTraapo, MOJSIpPHAs
Macca. CTexuoMeTpuaecKueKodPpuIIMeHTHI.

2 3aKOHBI COXpAaHEHHS MAacCChl, TOCTOSHCTBA COCTAaBa, KPATHBIX OTHOIIEHHUH, ABOTaIpo,
MPOCTHIX O0BEMHBIXOTHOILICHUH.

3 XuMHUECKHUI YKBHUBAJICHT, DKBUBAJIEHTHAs Macca. 3aKOHIKBHBAJICHTOB.

4. OcHOBHBIE KJacchl HeopraHudeckux coeauHenuit. Oxcuabl. Kiaccudukanus:
KHCJIOTHBIE, OCHOBHBIC, aM(oTepHble. [ MAPOKCUIBI: KHUCIOTHI, OCHOBaHHSA, aM(pOTEpHBIC
ruapokcuibl. Conu: cpeJHue, KUCIbIe,0CHOBHBIE.

5. 'enernyeckas CBsI3b KJIACCOB HEOPraHUUYECKUXCOEIUHEHUH.

6. Homenknarypa, ciocoObl MOJTy4YeHHs] ¥ CBOMCTBA HEOPTaHUYECKUXCOSAUHEHUH.

7. CtpoeHue atoma: siapo, 3apsj sApa, JIEKTPOHHAs 000J0uYKa, Tyan3M JJIEKTPOHA.
KBaHTOBO-MEXaHNUECKAsI MOJEINb CTPOEHUAATOMA.

8 KBaHTOBBIC YHCIa: TIIABHOE, OPOUTATILHOE, MATHUTHOE W CTUHOBOE. DHEPTeTHUECKUE
YPOBHH U MOypPOBHHUATOMA.

O, TIpuHIMITEI 3arOJIHEHHs JIEKTPOHHBIX OpOWTaNieii aToMa B OCHOBHOM COCTOSIHHU:
npuHuun Ilaymu, mpaBuno XyHpaa, npaBwio KisukoBCKOro. DIEKTpOHHBIE EMKOCTH
opburaneii, mogypoBHEH U ypoBHEHaToma.

10. DnexTpoHHBIE U PNEKTPOHHO-Tpaduyeckre GopMyIblaTOMA.

11 XapakrepucThka CBOHCTB XHUMHYECKOIO JJIEMEHTAa U €ro COEIWHEHUH 110
3JIEKTPOHHOU CTPYKTypeaToMa.

12 CrpykTypa NepuOIUYECKOr CUCTEMBI: TIEPUOBI, TPYIIIBI, UX (PU3MUECKUN CMBICIT.
[TopsiIKOBBIN HOMEPAIEMEHTA.

13 Tlepmommvecknii XapakTep HW3MEHEHHS XUMHUYECKHX CBOWCTB DJIEMEHTOB.
IIepnonnueckuit 3akon [I.11.Menneneena.

14, Xumunueckas cBsi3b. CTpoeHue BeniecTBa. BakHeHMenoHsaTus.

15 Tumsl cBsi3eil: KOBAJIGHTHAS, KOOPIMHAIMOHHAS, HOHHAS, METAJUTMYECKast UBOAOPOTHASI.

16. MexaHu3MbI BOSHUKHOBEHHUSI KOBAJICHTHOM CBSI3M: OOMEHHBIN HIOHOPHO-AKIISTITOPHBIMH.

17. XapakTepuCTHKU CBsi3€d: HAMpPaBIECHHOCTh, HACHIIIAEMOCTb, JHEPTHS U JJIMHA
CBA3U. [ 'eOMETpHUAMOIIEKYL.

18, Mexanu3m oOpazoBaHMsI HOHHOM CBs3U. OCOOEHHOCTH MOHHOM CBSI3U U CTPOEHUE
KPHUCTAJIJIOB C OIHOATOMHBIMH U MHOTOaTOMHBIMHUHOHAMH.

19, Merannuyeckas CBS3b U CTPOCHHE METAJUIMYECKUXKPHCTAIIIOB.

20. CrerneHb OKUCIICHUS U BAJICHTHOCThH C TOYKH 3PEHUSI CTPOSHUS aTOMAa UBEIIECTBA.

2l Xwumuueckas TepMoauHaMuKa. [IpenMer u 3aiauu XUMUYECKOW TePMOJUHAMUKH.
TepMoauHaMHUECKHE CHUCTEMBI: OTKPBITBIE, 3aKPBITHIE, W30JIMPOBAHHBIE, TOMOTEHHBIE M
rereporeHHble. Dasbl.
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http://school-sector.relarn.ru/nsm/
http://webelements.narod.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp?%20;
http://aip.scitation.org/
https://www.acs.org/content/acs/en.html

22. BHyTpeHHsIsl SHEpTrHsl U SHTANbIUS. TernoBoi 3pPeKT XuMUYeCKOHpeakInu.
23. 3axoH ['ecca u pacuer TermaoBoro 3G hekTa XUMHIESCKOUPEAKITHH.
24. DHTpOIMS KaK Mepa BEPOSITHOCTU COCTOSTHUSICHCTEMBI.

2. W3menenme sHeprun ['mb0Oca kak KpuTepuil BO3SMOKHOCTH CaMOIPOH3BOJIBHOTO

IIPOTCKAHUAPCAKIINH.

2. KuHeTHKa XMMHUYECKHUX peakluuil. XMMHUECKOe paBHOBecHe. BaxkHelme moHsATHS.

Ilonstne o CKOPOCTH XAMHYECKOU pCaKIuu.

®DaKTOopHl,

BJIMAIOINIME Ha CKOPOCTbH

XUMUYECKON PEAKIUU.
2. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pPEaKLMU OT KOHLEHTPALMM pPearupyrouux
BELIECTB. 3aKOH JEHCTBYIOIIUX MacCC.

Z8. 3aBUCHUMOCTBH CKOPOCTH XUMHUYECKON peakiuu oT Temneparypsl. [IpasunoBant-I'odda.

2. Karanmuz. OcoOEHHOCTH TOMOT€HHOTO ¥ TeTEPOTeHHOTOKATaIH3a.
. Obparumblie U HEOOPATHUMbIE XUMHUYECKUE PEaKIIni. X UMHUYECKOCPABHOBECHE.

3L JImHamMHuYecKoe XMMUYECKOEe paBHOBECHE. 3aKOH AEHCTBYIOIUX MacC XMMUYECKOTO
paBHoBecus. [Ipunanun/le-Ilarense.

3. Xumus pactBopoB. Baxkneimue noustus. [lonstue o pactBopax. Konuentparus.
CriocoObl BbIpayKE€HUS! KOHIIEHTPAUUPACTBOPOB.

3B Teopus

BHGKTpOHHTquCKOﬁ

JIUCCOLAAIIHH.

CreneHn

AICKTPOIUTHUECKON Tucconuanuu. CUIIbHBIE U CIIa0BIEIICKTPOJIUTHI.
3. Hounnble ypaBHeHus. MoHHOE mpousBeieHre Boabl. BoqopoiHblil mokaszaresb.

I'mpponus cosent.

3. KommnekcHole coeinHenns. OCHOBHBIE MOHATUS UTEPMUHOIIOTHS.

3. Koopaunammonnass Tteopuss A. Bepnepa:
KOMIUIEKCHBIX COEMHEHUSIX.

37. HomenkiaTypa KOMIUIEKCHBIX COCTUHEHUN. XMMUYECKHE CBOMCTBA KOMIUICKCHBIX

COCTMHEHUH.

3. OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE

peaKIuu.

XUMHYECKasad CBA3b B

Baxuenime moHATUL.

CreneHb OKUCICHUS B IpaBuJia eéHaXO)K)IeHI/IH.
39. OCHOBHBIE MOJIOKEHHS TCOPHUHU OKHUCINUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ.
q)aKTOpI)I, BJIMAIOIIUEC HA ITPOTCKAHUEC OKHUCIIUTCIIBHO- BOCCTaHOBI/ITeJ'ILHLIXpeaKL[I/Iﬁ.

40,

Tuner

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKum?I .

CocraBiieHue

ypaBHeHI/Iﬁ OKI/ICJ'II/ITGJ'IBHO'BOCCTaHOBI/ITeJ'IBHBIXpeaKHI/Iﬁ.

6.2 IlpumepHbIe BONPOCHI U 3aaHMs / 321a4M IJI IPOMEKYTOYHOM

aTTeCcTAluH

Tabmuna - [lpumepHbIe TEOpETUUECKHE BOPOCHI U MPAKTHUECKHUE 3aaHus / 3a/1a4u K

9K3aMEHY

Paznenst u TeMBbl

IIpumepHBbIe
TEOPETHYECKHUE BOMPOCHI

[ IpumepHBbIE
3a7aHus / 3a0a9H

MIPaKTUYECKHE

Pa3zgea 1 OcHoBHBIE

OCHOBHbBIC TOHATHUS U 3aKOHBI

PaccTaBpTe CTCXUOMCECTPUUCCKHUC

MOHATHUSI M 3aKOHBI | XUMUHU. Moib, KO(pPHUIHEHTH B YpaBHEHUH
XUMHH MOCTOSIHHAs ABOTaIpoO, XUMUYECKOIN peaKIiu:
MonsipHasimacca. HNOz + KOH = KNO3z + H2 O
Crexnomerpuyeckue
K03 OULIHEHTHI
Pazgen 2. Ctpoenne | CtpoeHue aToMma: sijipo, 3apsaa (CoCTaBbTe AIIEKTPOHHYIO (HOpMYITY
BellecTBa anapa, AJIEKTPOHHAS PIEMEHTa C MOPSAKOBEIM HOMEPOM

000J104Ka, Tyannu3m
anekTpoHa.KBaHToBO-
MEXaHHUYCCKAsIMOICIIb

38 B Ilepuomnueckoil cucreme.
Crenanre BBIBOJ] 0

IMPUHAJICIKHOCTU S5TOI'0 3JICMCHTA,
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CTpOCHUsATOMA

K MeTaJulaM WJIA HEeMeTallaM.
Banumute GOpMyIIbl €ro BBICHIETO
OKCHJIa ¥ TUAPOKCHIA, YKAKUTE UX
XapakTep.

Paznen 3 XumMmuyeckas VKaxuTe, Kak IOBJIASIET:
3aK0OHOMEPHOCTH TepMoauHamuka. [lpeamer u @) MOBBIIEHUE JIABJICHMUS;
NMPOTEKAHUS 3aJaYNXUMHYECKON 0) MOBBIIIICHUE TEMIIEPATYPHI;
XHMHYECKHX TEPMOJIMHAMUKH. B) yBEJIMYCHHE  KOHIEHTpaIuy|
peakuuii TepmoauHaMuIecKue KHCJIOPOJIa Ha paBHOBECHE
CUCTEMBI:OTKPBITHIE, CHCTEMBI:
3aKkpeIThIe, u30aupoBantbsie, [2CO (r) + Oz (r) «> 2CO2 (r) + Q
TOMOT'E€HHBIE UTE€TEPOTECHHBIE.
da3zwl
Pa3nen 4 Teopust  3NEKTPOIUTHYCCKON | By ymrcuTs 3HAUCHIE pH BOIHOTO
DJIeKTPOXMMHUYECKHE | TUCCOIHAIIIH. } CreneHb pacTeOpa XTTOPHOBATHCTOI
Nnpouecchl. AIEKTPOJIUTUUECKON kncnotst HCIO ¢ Monsiproid
AUCCOLHaIHH. CuibHblen koHmeHtpanuei 0,005  moub/i,
CIIa0BICATICKTPOITUTHI

COJIEPIKAIIEr0 TaKXKe THMIIOXJIOpU]]
Hatpusi NaClO B KOHIEHTpaIuy|

1073 monb/n (crerieHp
ITMCCOLIMAIIMN  COJIM  COCTABJISCT
90%).
IXUMUST pacTBOPOB. KakoBa MaccoBast TOJISI
BaxueimuenousaTusi. PacTBOPEHHOTO BCIIIECTBA B
Pasaen 5. PacTBophL. [MonsiTME O  pacTBOpax. pacTBOpE, HOJYYCHHOM
Konrenrparusi. CriocoObl [pacTBOpPEHHEM XJIOpHIA KallbIHs]

BBIPKEHUSI KOHLEHTpaluu
pacTBOpOB

maccoii 10r B Boge 70r?

CocraButens: IBanoB ®enop MBanosuuy, npodeccop kadenpst EJ]
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