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1 O0mme moy10KeHNs

11 O0JacTh IPMMEHEeHHUs IPOrPaMMbI

PaGouass mnporpamma  y4eOHOW  AMCUMIUIMHBI  SIBJISIETCS  YacTbl0  OCHOBHOI
npodeccuoHaIbHON 00pa3oBaTeIbHOM porpamMmel B cooTBeTcTBHM ¢ PI'OC 1o cnenuanbHOCTH
38.02.01 «DxoHOMHUKA U OyXTaNTEPCKHUI ydeT (110 OTPaCIIsiM)».

Pabouas mnporpamma y4yeOHOW IMCHUIUIMHBI HCIOJNB3YIOTCS B TMPO(ECCHOHATHHOM
o0pa3oBaHuH, Iie HEOOXOIUMBI 3HAHUS U YMEHUSI B COOTBETCTBYIOIIEH 00JIacTH.

1.2 MecTO IMCHUIJIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHAJIbHOM 00pa3oBaTeIbLHOM
NMPOrpaMmblI

HuctunnuHa siBisieTcss 0a30BOM JUCHUIUIMHOM 00I1Iero 00pa3oBaTeIbHOrO IUKIIA.
H3yvaercs Ha mepBOM Kypce B IEPBOM CEMECTPE.

1.3 Lenu u 3a1a4n y4eOHOH TUCHUILINHBI

[lenb10 y4eOHON AUCIUTUTUHBI SBISIETCS (JOPMHUPOBAHUE Y CTYIEHTOB MIPEICTABICHHS O
XUMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYYHOW KApTHHBI MHpa KaK OCHOBBI HPHHSITHS
pelieHni B KU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYalUSIX, OTBETCTBEHHOI'O IOBEJCHUS B
IPUPOJIHOM cpejie.

Jliig focTHKEeHUs TOCTaBIEHHOM 11es1d paboyasi mporpaMma OpUeHTUPOBaHa Ha PelleHUe
CIIETYIOIINX 3a4aY:

e cdopMUpPOBATH NOHUMAHHE 3aKOHOMEPHOCTEHN MPOTEKAHMSI XUMHUYECKHUX MPOIECCOB U
SBIIEHUH B OKpY’KaroIlel cpesie, IeJOCTHOM HayYHON KapTUHBI MUPa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

® OBJIaJeTh YMEHHS COCTABJATH (OPMYJIbl HEOPraHUUYECKUX U OPraHUYECKUX BELIECTB,
YpaBHEHUS XUMHYECKHUX PEAKIHA, O0OBSCHATH HX CMBICI, HHTEPIPETHPOBATH
pPe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB;

e c(hopMHUPOBATH HABBIKHU MTPOBECHUS MPOCTEUITNX XUMHUUECKHUX IKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHMM C COOTFOICHUEM TIPaBUI 0€30MMaCHOTO OOpAIEHUs C BEIECTBAMH 1
1a00paTOPHBIM 000PYI0OBaHHUEM;

® pa3BUTh YMEHHs MCMOJIb30BATH HHPOPMAIINIO XUMUIECKOTO XapaKTepa u3
pa3IMYHBIX UCTOYHUKOB;

e chopMUpPOBATH yMeHHS MPOTHO3UPOBATH TIOCTEACTBUSI CBOEH EATEIHLHOCTH U
XUMHUYECKHX TIPUPOJTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOIIECCOB;

e chopMUpPOBATHL NOHMMAHME 3HAYUMOCTH JTOCTHKEHUN XUMUYECKON HAYKU U

TEXHOJIOTHH JIJIsl pa3BUTHS COIMATLHON U TPOU3BOJICTBEHHOU Cep.
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IInanupyemble pe3yabTaThbl 00y4eHHUs 110 AUCHHUILIMHE

B pesynbrare u3ydenus yueOHOW AUCUUIUIMHBI « XUMUS» 00yUYarOIIUNACS TOJKEH:

1) 3HaTh:

3dKOH COXpPAaHCHHUA MACC, 3aKOH ITOCTOSAHCTBA COCTaBd, 3dKOH ITPOCTBIX KPATHBIX

OTHOH_ICHI/II\/'I, 3aKOH ABora;[po n CJICACTBUA U3 HETO,

2JICMEHTOB;

OCHOBHBIE ITOJIO’KEHUsI AaTOMHO-MOJIEKYJIIPHOT'O YUEHUS,

XUMHUYECKYIO CUMBOJIUKY;

BU/Ibl XMMUYECKOH CBSI3H;

ra3oBbI€ 3aKOHBI U MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHUIO ra30B;

CBOICTBa BELLECTB B )KUJIKOM, TBEPJIOM U ra3000pa3HOM COCTOSTHUSX;
KJIacCU(UKALUI0 HEOPraHUYECKUX BEILECTB;

THUIIBl pEaKLUI B HEOPTaHNYECKOW XUMMUH;

HOMEHKJIATypY, OJy4eHHE U XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX BEIIECTB
IIPUHLIMIIBI 3aTI0JTHEHUS] ATOMHBIX OpOUTasIeH 3IEKTpOHAMM;
IIPOTOHHO-HEUTPOHHYIO MOJIENb CTPOCHUS AIPa;

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKkoH Menjaeneera u CTPYKTYpPY HepHOﬂquCKOﬁ CHUCTCMBbI

MU3MEHEHUE CBOMCTB JIEMEHTOB B IIEPHOJIAX U Ipymmax
TEOPUIO MIEKTPOIUTUYECKON AUCCOLUALIMH, STIEKTPOJIUTEI U HEDJIEKTPOJIUTHL;
IIpaBUJjIa COCTABIICHUs MOHHBIX YPAaBHEHUI, HOHBI, KATUOHBI U AHUOHBI;

ONpesieNieHue  OKHMCIUTENIbHO-BOCCTAaHOBUTENbHBIX peakuuit  (OBP), crenenb

OKHCJICHHA, OKHCIINTCIIb 1 BOCCTAHOBUTCIIb,

IpaBUiia pacyera CTeleHe OKUCIEHHs] aTOMOB B COEIMHEHNH;
knaccudukanuto OBP;
IIpaBHJia PACCTAaHOBKU KOA(P(GUIIMEHTOB METOI0M JIEKTPOHHOTO OajaHca;

O0COOEHHOCTH AJIEKTPOHHOI'O CTPOCHUS METAJUIOB, UX nosoxkeHue B [lepuoauueckoit

CUCTCMC, HAXOXKJCHUC B IPUPOAC, MMOJTYUCHHUC,

CYHIHOCTDb METaJIMYECKOM CBsA3U,

06H_II/IC (bPBI’I‘-ICCKI/IC CBOMCTBaA MCTAJlJIIOB, 0COOEHHOCTHU CTPOCHHUA nux

KPUCTAJUIMYECKOU PELIETKH;

XHMHYECKHE CBONCTBA METAJUIOB M HMX B3aMMOCBSA3b C IMOJ0KCHHEM MeETallla B

[Teproanueckoi cucTeMe U 3JIEKTPOXUMHUYECKOM PsIly HalpsKEHU;

KJIACCHU(UKALIUIO OPTaHNYECKUX COSAMHECHHIA,
IpaBHJia HOMEHKJIATypbl OPraHUYE€CKUX COCTUHEHUII;

KJIacCU(PUKAIIMIO PeaKIIUi B OPraHUYECKOW XUMUU;
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. XMMHYECKHE CBOMCTBA KJIACCOB OPTraHUYECKUX COCIMHEHUMN.

2) yMeTb:

. MMcaTh XUMHUYECKHE (OPMYJIbI BEIIECTB U COCTABJIATh YPAaBHEHHS XUMHYECKHX
peaKIuii;

. MPOU3BOJUTh CTEXMOMETPUYECKHE pACUeThl [0 XUMHUYECKUM (opMysiaM U

YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C IPUMCHCHUECM 3HAHUM OCHOBHBIX 3aKOHOB XUMUU,

. IIPOU3BOJUTH PACUYETHI 110 TA30BBIM 3aKOHAM,;

. XapaKTepU30BaTh CBOWCTBAa BEIIECTB B TIa3000pa3HOM, JKUIKOM U TBEPIOM
COCTOSIHMSIX;

. OTIpeNeNATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO MacCy BeEIIeCTBa B Ta3000pa3HOM
COCTOSIHUH;

. nucaTh XUMUYECKHe (pOpMyJIbl BEIIECTB;

. COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIMIA U PacCTaBIATh KO3(PPHUIIUEHTHI;

. KJIaccu(UIUPOBATh U J1aBaTh Ha3BaHUE BEIIECTBAM HEOPTaHMUECKOW MPUPOIBI;

. XapaKTEepU30BaTh XUMUYECKUE CBOMCTBA HEOPTAHMYECKUX BEIIECTB;

. 00BSACHUTH (PUBNYECKUI CMBICII HOMEpa NEPUOa, TPYIIIbL;

. XapakTEepU30BaTb HW3MEHEHUE CBOWCTB JJIEMEHTOB B IIEPUOAAX M TIpPYIHIAX H

00BICHUTH MNpUYIUHY NCPUOJUIHOCTH CBOICTB aTOMOB OJICMCHTOB,

° COCTAaBJIATH IOJIHBIC JJICKTPOHHLBIC U Fpaq)I/ILICCKI/Ie (I)OpMy.TH:»I dTOMOB 3JICMCHTOB C
YKa3aHuem ceMelcTBa U OJICKTPOHHLBIX aHAJIOT'OB;

® YCTaHOBUTDH HOprJIKOBLIﬁ HOMCp JJICMCHTA U KOJHWYCCTBO HCfITpOHOB B AAp€ €ro
aToMa UCxXoad U3 JJICKTPOHHOI'O CTPOCHUA €TI0 NOHA,

° MNpOBOAUTL CPABHCHUC XUMHYCCKHUX JSJICMCHTOB IIO paJguyCy aTroMa, OSHEPIruu
HOHU3allUU, OSHEPTHUU CPOACTBA K DJICKTPOHY, OTHOCHUTEJIBbHOU QJICKTPOOTPULATCIIbHOCTH,

METAJIJNIMYHOCTH, OKHUCIIUTCIIBHBIM U BOCCTAHOBUTCJIIbHBIM CBOﬁCTBaM, XapaKTEPy BBICHICTO OKCHU A U

TUJIPOKCH]IA;

. ONPENIENATh TUIl XUMUYECKOM CBSI3U B COCIMHEHUSX;

. YKa3bpIBaTh HaIpPaBJICHUE CMEUIEHUS XUMUYECKOrO0 PpAaBHOBECHUS] NpPU U3MEHEHUHU
YCIJIOBHI;

. pacCTaBIATh CTENEHb OKUCIIEHUS aTOMOB B CO€IUHEHHUSX;

. yKa3ath poiib coequHeHnss B OBP, OCHOBBIBasCh Ha 3HAUEHUU CTETIEHU OKHUCIICHUS;

. paccTaBisATh KOAPHUITUESHTHI METOJIOM IJIEKTPOHHOTO OaliaHca;

. ONpPENIETUTh BOBMOXKXHOCTh MIPOTEKAHUS PEAKIUU;

. COCTaBJISITh CTPYKTYPHYIO (JOPMYITy BEIIECTBA MO HA3BaHUIO;
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. [IACAaTh YPAaBHEHUS PEAKIUHN C y4aCTUEM OPraHUYECKUX BEIIECTB M yKa3aHUEM THIIA
peakuuy;

. pelaTh pacyeTHBIC 3a4a41 C y4aCTHEM OPTaHUYECKUX BEILECTB;

. UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHHUS B IIPAKTUYECKON JEATEIbHOCTH U

MMOBCEAHEBHOM KH3HU:

a) BBIABJICHHUS U OOBSCHEHUS XUMHUYECCKUX SIBICHHH Pa3IMYHBIX TEKYIUX COOBITHA W
CUTYyalW;

0) HaXOXICHUS ¥ TPUMEHCHHUS XUMHUYCCKONM MHPOpMAIMK, BKIIOYAs ATHUKETKH,
CTATUCTUYECKUE MaTepHalibl U pecypchl MHTepHeTa; MpaBUIIBLHON OILEHKH COCTaBa IMPOJYKTOB
MUIIEBOH, KOCMETUYECKOH M XMMHUYECKOH MPOMBINUIEHHOCTH; COCTaBJIeHUE COATaHCHPOBAHHOTO
paruoHa;

B) IOHUMaHUs MAPKETHUHTOBBIX YJIOBOK Ha MUIIEBON MPOAYKIIHH.

2 CTpyKTypa U coJep:KaHHe TUCHUTLTHHBI
2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI padoT

O6beM yueOHOU AUCHMILTHHBI U BUABI pa0oT Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus

B IIEPBOM CEMECTPE NICPBOI'O Kypca:

Biatb! yueGHoi paboTs! O0beM yueOHOI paboTHI,

Jac.

VYuebHas Harpy3ka 00y4arouXcs BCET0, B TOM YHCIIE: 72

JIEKITANA 32

MIPaKTHYECKHE 3aHATHUS 32

KypcoBas paboTa -

caMmocCTosITeIbHasI paboTa 00yYarOIUXCs 8

KOHCYJIbTalluN -

MPOMEKYTOUHAS ATTECTAIINS -

®dopma MpoOMEKyTOUHOH aTTeCTalluu 3auér

2.2 TemaTnuyecKHUil IJIAH M COAEPKAHUE TUCIHHUILIMHBI

HpCI[CTaBI/ITB TEMaTUYECKUM IIJIaH U COACPIKaHUC JUCHUIIJIMHBI B (I)opMe TaGHI/ILILII

Ne Pacnipenenenne
Hanmenosanne tem
n/n Copneprxanue TeM (pa3zaesioB) 4acoB
(pasneros) 7 | 0P |CPC

Pazgen 1. OCHOBHI CTPOCHUS BEIICCTBA
1.1 | CTpoenue aToMOB CoBpeMeHHass  MOJENIb  CTPOCHHUS  aToMa.

XHMHMYECKHX JJIEMEHTOB H | CYUMBOJIMYECKUN SI3BIK XUMHH. XHUMHYECKHUH
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NpUpoIa XUMHYECKOH
CBS3U

AIEMEHT. DJEeKTPOHHAsT KOH(HTyparus aToMa.
Knaccudukanms XuMUIeCKUX 3JIEMEHTOB (s-, P-,
d-aneMeHTHI). Banentneie JJIEKTPOHEI.
BanenTtHOCTB. DnexTpoHHas mpupoja
XMUMHUYECKOH CBSI3H. DIIEKTPOOTPULIATEIHHOCTb.
Buapr xumudeckoit  cBs3m  (KOBaJICHTHAS,
WOHHAs, MeTaJuIMuecKas, BOJIOpPOJHAA) H
CrocoObl ee 00pa3oBaHHUS.

Pemienne  3amaHuii Ha  HMCHOJIB30BAaHHE
XUMHYECKOM  CHMBOJHMKM M Ha3BaHUM
COETMHEHUI 1o HOMEHKIIAType
MEXIYHApOTHOTO COI03a TEOPETUUECKOW W
MPUKIAAHON XMMHUHA U TPUBUAIBHBIX HA3BAHUMI
JUTSL  COCTAaBIIEHUS  XUMHUYECKHX  (opMyl
JIBYXaTOMHBIX COCAMHEHHI (oxcumos,
cynb(UIOB, THUAPUIAOB W T.OI.) H JPYTHUX
HEOPTaHWYECKNX  COCAMHEHHWH  OTHEINBHBIX
KJIACCOB.

[IpakTuueckue 3a1aHust HA YCTAHOBJICHHUE CBSI3U
MEXIy CTPOCHHEM AaTOMOB  XUMHYECKHX
DJIEMEHTOB W TEPUOJUYECKHM H3MEHEHUEM
CBOMCTB XHMHYECKHX DJEMEHTOB M UX
COEIUHEHUH B COOTBETCTBHU C IIOJIOKEHHUEM
[lepnoanyecKkoi CUCTEMBL.

12

Ilepuoguyeckmii 3aK0H 1
Tabauua JI.U. MenneneeBa

[Tepunonuueckas cucTeMa XUMHYECKHX
snementoB J[.M. MenneneeBa. duszmdeckuid
cmbicn  Ilepuogmueckoro  3akona ..
MenaeneeBa. 3aKOHOMEPHOCTU  HU3MEHEHUS
CBOMCTB XMMHUYECKUX DIIEMEHTOB, 00pa3yeMbIX
MMUA TIPOCTBIX M  CIIOKHBIX BEIIECTB B
COOTBETCTBUH C IIOJIOKEHHEM XHUMHUYECKOI'O
sneMeHta B llepuoanueckoil  cucTeMe.
MupoBo33peHuecKkoe W HaydyHOE 3HAYeHHE
[lepuonuueckoro 3akona J[.M. Menneneesa.
[Iporuossr JI.M. MenneneeBa. OTKpPBITHE HOBBIX
XHMHYECKHX 3JIEMECHTOB.

Pemenue MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3alaHUld Ha XapaKTEpHU3aLUIO
XAMHYECKHX DIIEMEHTOB «MeTammueckue /
HEMETAIUINYCCKHUE CBOICTBA,
3IEKTPOOTPULIATEIBHOCTD XHUMHAYECKHAX
9JIEMEHTOB B COOTBETCTBUU C UX JJICKTPOHHBIM
CTPOCHHEM H TIOJOKEHUEM B IEPUOIUUCCKON
cucremMe  XMUMHUYeckux  anemeHtoB ..
MengeneeBay. ITocTpoeHue  3MEKTPOHHO-
rpadUIECKUX M DJICKTPOHHBIX CXEM CTPOCHUS
AJICKTPOHHON OO0OJOYKH aTroMma, OmpeiclicHUE
YyCclia JJIEMEHTAPHBIX YacTULl B  aTOMe.
3aKOHOMEPHOCTH  HM3MEHEHHUS  XHMHUYCCKHX
CBOWCTB 2JIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX
M CIOXHBIX BEIIECTB B COOTBETCTBHH C




MOJIOKEHUEM  XMMHYECKOrO0  dJJEMEHTa B
ITepuoauueckoii cucteme.

Pasn

e 2. XUMHYIECKHE peaKITnu

2.1

Tunel XUMHYECKUX
peaxumii

Knaccudukanms v TUIIBI XUMHUUYECKUX PEAKLIUH C
y4acTHEM HEOPraHNYEeCKUX BEIIECTB.
CocTaBrieHue ypaBHEHUN peakiuil coeAMHEHus,
pasjioKeHus, 3aMelieHus, oOMeHa, B T.U.
peaxuuii ropeHusl, OKUCIEHUS-BOCCTAHOBIICHMSL.
VYpaBHEeHUS OKHUCJICHUA-BOCCTaHOBIICHMUSL.
Crenenn OKHCIICHUS. Oxucanrens u
BOCCTaHOBUTENb. COCTaBlIEHNE U ypaBHUBaHHUE
OKHCJINTEIEHO-BOCCTAHOBUTENBHBIX — peaKIui
METOJIOM 3JICKTPOHHOTO OanaHca.
OKHCINTETHbHO-BOCCTAHOBUTENBHBIE PEAKIINU B
MpUpOJIE, NPOU3BOACTBEHHBIX IIpoIeccax U
JKU3HEIESTEIbHOCTH OPTaHU3MOB.
KomnnuectBeHHbIE OTHOILLICHUA B XUMHUH.
OCHOBHBIE KOJINYECTBEHHBIC 3aKOHBI B XUMUU U
pacyeTsl [0 YPaBHEHUAM XUMHUYECKUX PEAKIIHN.
Monp Kak eAMHHIA KOJUYECTBA BEIIECTBA.
Monsipaas Macca. 3aKOHbI COXpaHEHHS MacChl U
sHepruu. 3aKkoH ABoraapo. MomsipHbI 00BEM
razoB. OTHOCUTeNbHAass IIJIOTHOCTh Ta30B.
PacueTsl 10 ypaBHEHMSIM XMMHUYECKUX PEAKLIUN
c HCIIOJIb30BaHUEM MAacCBl, o0bemMa
(HOpMaJIbHBIE yCJIOBMSI) Ta30B, KOJHMYECTBA
BEIIIECTBA.

2.2

DyekTpoaUTHYECKAS
AUCCONMANHUS U MOHHBIH
o0meH

Teopuss 3MEKTPOIUTUYECKON  JTUCCOIMAIIAH.
NoHbl. D1eKTpOAUTHL, HEIIEKTPOIUTHL. Peakiiuu
noHHoro ooOmena. CocraBieHHE peaKiui
HOHHOTO OOMEHa TIyTEeM COCTaBJICHUS HUX
MOJIHBIX M COKPAIEHHBIX MOHHBIX YPaBHEHHHU.
KucnoTHO-0CHOBHBIE PEeaKIIHU.

NoHbl. DeKTpoNuThI, HEANEKTPOIUTHI. Peakiinu
noHHOTO oOMeHa. CocTaBieHHE peakiuit
MOHHOTO OOMEHa TIyTeM COCTaBJICHUS WX
MOJIHBIX M COKPAIIECHHBIX MOHHBIX YPaBHCHHM.
KucioTHo-OoCHOBHBIC peaknuu. 3ajaHus Ha
COCTaBJICHHE HWOHHBIX peaKIuidl U peaxuui
TUAPOJIN3A COTIEH.

Pasn

exn 3. CtpoeHue 1 CBOMCTBA HEOPTAHWYECKUX BEIIECTB

3.1

Kaaccupuxanms,
HOMEHKJIATYPa U CTpPOeHHe
HEOpPraHu4ecKuX BellecTB

[Ipenmer HEOPraHUYEeCKOU XUMUU.
Knaccudukanus HeoOpraHMYECKHUX BEIIECTB.
[Ipocteie u cioxHble BemecTBa. OCHOBHBIC
KJIaCChI CIOKHBIX BEIIICCTB (oxcupl,
TUAPOKCHUJIBI, KHUCIIOTBI, COJIK). B3anMocBs3b
HEOPTaHUYECKUX BEIIIECTB. ArperaTHble
COCTOSIHMSI  BellleCcTBa. Kpucrajivueckue u
aMmop(HbIe BeliecTBa. THIBI KPUCTAITHUCCKUX
pemeTok (aTOMHasi, MOJISKYJISIpHAsl, WOHHAs,
METaJJIMYECKas). 3aBUCHUMOCTh  (PU3UUCCKUX
CBOWMCTB BEIECTBA OT THUIA KPUCTALINYECKOU
pEIIeTKY. 3aBUCHMOCTH XUMHUYCCKON
aKTUBHOCTH BEIIECTB OT BHJA XUMHYCCKOH
CBA3M W THIA KPHUCTAUIMYECKOH pPEIIeTKH.
[TpruuHBI MHOT000Opa3us BEIICCTB.
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HomenxiiaTrypa  HEOpraHWYECKHX  BEIECTB:
Ha3BaHUE BEIIECTBA MCXOMA U3 UX XUMHUYECKOU
(GOpMyIIBI WM COCTaBJICHHWE  XHUMHYECKOU
(hopMyIIBI WICXOJII W3 Ha3BaHUs BEIIECTBA IIO
mexayHaponHoi (MIOITAK) wim TpuBnanbHON
HOMEHKJIIAType.

Pemenne MPaKTUYECKUX 3a/IaHUM o
KJIACCU(UKAINH, HOMCHKJIATYPE U XUMUYCCKUM
bopmynam HEOPTaHUYIECKUX BEIIIECTB
Pa3IMYHBIX KIAcCOB (YrapHBIN ra3, YrIICKHCIbIN
ra3, aMMHaK, TralieHas W3BeCTh, HeTalIeHas
W3BECTh, MUTHEBAS COJIa U APYTHX): HA3BIBATh U
COCTaBJIATh (HPOPMYJIbI XMMHUYCCKUX BEIIECTB,
OTIPEAeIATH MPUHAIIEKHOCTD K KIIaccy.

UcTtounnku xumuueckoil nHGpopManuu (CpeacTs
MaccoBoil wmH(popManuu, cetb HHTepHET U
npyrue). [louck nHbOpMauM MO Ha3BaHUSM,
UACHTH(OHUKATOPAM, CTPYKTYPHBIM (OpMyIIaMm.

3.2

Pu3suKo-xuMHUYECKHE
CBOICTBA HEOPraHUYECKUX
BelIeCTB

Metamiel. OOmmue GU3NYSCKUE U XUMHYCCKUC
cBoiictBa MetainioB. CrocoObl  MONYyYeHUS.
3HaUYeHNE METAJUIOB U HEMETAJUIOB B MPUPO/JIE U
JKU3HEACSTEIbHOCTH YENIOBEKa M OPTaHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI
3aIATH METAJJIOB OT KOPPO3UHU

Hemeramner. O0mue puznyeckue 1 XUMHIECKUE
CBOMCTBA HEMETA/UIOB. TUMNWYHBIE CBOWCTBA
HemeraiioB [V— VII rpymn. Knaccudukauus u
HOMEHKJIaTypa  COCOUHEHUN  HEMEeTaslIoB.
KpyroBopotsl  OMOT€HHBIX  3JIEMEHTOB B

pUpPOIE
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEIECTB (okcumoB,

THAPOKCHIIOB,  KHCIOT, cojeil wu  Jp.).
3aKOHOMEPHOCTH B  W3MCHEHUU  CBOMCTB
MIPOCTBIX BEILECTB, BOJOPOJHBIX COEAWHEHUH,
BBICIINX OKCUJOB U TUAPOKCHJIOB.

CocraBiieHuEe ypaBHEHUI XUMHUYECKUX peaKInil

C  yYacTHeM  TPOCTBIX W CJOXKHBIX
HEOPraHWYECKUX  BELIECTB:  METAUIOB U
HEMETAJUIOB; OKCUOB METAJJIOB, HEMETAJJIOB U
aM(pOTEpHBIX ~ JJIEMEHTOB;  HEOPraHWYeCKUX
KHCJIOT, OCHOBaHUM u aM(OTEepHBIX
THUAPOKCHJIOB; HEOPTraHWIEeCKIX coei,
XapaKTepPHU3YyIOIINX UX CBOIMCTBA.

Pemenne MPAKTHKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 33JaHUH Ha CBOMCTBa, COCTaB,
MOJy4eHHe © Oe30MacHOe HCIOJIb30BaHHUE
BaOXHEHIIINX HEOPTaHNYECKHX BEIIECTB B OBITY U
MIPAKTUYECKOM I TENBHOCTH YEJIOBEKa.

3.3

Nnentudurkanus
HEOPraHMYeCKHUX BellecTB

Pemenne OKCIICPUMEHTAJIBHBIX 3a1a4 1o
XUMHUYCCKUM CBOICTBaM MCTAJIJIOB u
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HEMETAJJIOB, IO paCloO3HaBaHUIO U IMOJTYYCHUIO
COCIUHCHUI METAJIOB U HEMETAJIOB.

UNnentudukanys HEOPraHUYECKHX BEIIECTB C
UCTIONB30BAaHUEM  HMX  (DU3UKO-XUMUYECKHUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKITUH.

Pasn

en 4. CTpoeHne 1 CBOHCTBA HEOPTAHMIECCKIX BEIIECTB

4.1

Kaaccnpuxanus,
CTpPOeHHME M HOMEHKJIATYpa
OPraHUYecKUX BellecTB

IlosiBneHue U pa3BUTUE OPraHUYECKOH XUMUU
Kak Hayku. I[Ipeamer oOpraHnyeckod XHWMHH.
MecTo ¥ 3HaUeHHE OPraHMYEeCKOH XHMHH B
CHCTEME €CTECTBEHHbIX HAYK.

XuMunyeckoe CTpOEHHE Kak  TIOpSZIOK
COEJIMHEHMs] aTOMOB B MOJIEKYJIE COIJIACHO WX
BaleHTHOCTH. OCHOBHBIE MOJOXEHHUSI TEOPUH
XUMHYECKOT'O CTPOCHUA OpPraHnvdcCKux
coemuHeHnt A.M. bytnepoBa. YriepomHsrit
CKEeJIeT OpraHNYeCKON MOJEKYJIbl. 3aBUCUMOCTh
CBOHCTB BCIICCTB OT XHUMHUUYCCKOI'0 CTPOCHUA
Monekyi. M3omepus u n3omepsl.

[onsiTre o GhyHKIIMOHANBHOI TpymTe. Pagukait.
[lpunnunel  kiaccuukanuu — OpraHUYEeCKUX
coeMHeHU. MexyHapo/iHas HOMEHKIATypa U
OPUHOMIIBI ~ HOMEHKJIATyphl  OPraHUYECKHX
coenmuHeHnit. IloHarne 00 azoTcomepkammx
COCAUMHCHUAX, OHMOJIOTUYECKHA AKTHUBHBIX
BenlecTBax (yriaeBoJax, Kupax, Oenmkax u zp.),
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHIX
(MoHOMED, TTIONMUMED, CTPYKTYPHOE 3BEHO).
Homenkiatypa oOpraHu4yeckux COEAMHEHUI
OTJENBHBIX KJIaCCOB (HachIICHHBIE,
HEHACBILICHHBIE U apoMaTH4ecKue
YIJIEBOJIOPO/IbI, CHUPTHI, (PEHOJBI, AJbJETH/IbI,
KETOHBl, KapOOHOBBIE KHCIOTBI H©  [p.)
CocraBieHue  MOJMHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJT OpraHUYECKUX BEIECTB
OTJIEBHBIX KJIACCOB, UCTIOJIB3YsI UX Ha3BAHUSI MO
CHUCTEMAaTUYECKOI u TPUBUAIBHOU
HOMEHKJIaType (PTWICH, aleTWiIeH, TIUIEPHH,
¢denon, ¢dopMmanpaerua, YKCycHas KHCJIOTa,
rmnuH).  Pacuersl  mpocrteiimedt  hopmyIib
OpraHMYeCKOM  MOJIEKYJbl,  HCXOAd W3
2JI€MEHTHOr0 cocTana (B %).

4.2

CBoiicTBa Oprannyeckux
coeANHEeHHn

OU3NKO-XUMHYECKHE CBOIMCTBA OPraHUYEeCKUX
COEIMHEHHH OTAETHHBIX KIacCOB (0OCOOEHHOCTH
KJacCU(UKAlMMd W HOMEHKJIATYpbl BHYTPH
Kjlacca; TOMOJIOTHYECKHH psii W obmias
dopmyna; u3oMepus; (QU3HYECKHE CBOWCTBA;
XMMHUYECKUE CBOMCTBA; CIIOCOOBI MOTYUYEHHS ):

— TpefeNnbHBbIE YIIEBOAOPOABI (aJKaHBl M
OUKIoanKansl). ['opeHre MeTaHa Kak OIUH W3
OCHOBHBIX HCTOYHHKOB TerIa B
MPOMBITIUICHHOCTH W OmiTy.  CBolicTBa
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MPUPOJIHBIX YTIIEBOAOPOIOB, HAXOXKIEHHE B
NpUpO/ie ¥ IPUMEHEHUE aJKAHOB,;

—  HempenenbHblE  (aKEHBI, AaNKWHBI W
ITKaJINEeHBI) U apOMaTHYECKHE YTIIEBOAOPOIBI.
I'openue areTuieHa KaK HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH TSI CBAPKU U
PE3KH METAJIOB

— KHUCIIOPOACOAEpKAIIUE COSAUHEHHS (CIUPTHI
1 (DEeHOIBI, KapOOHOBBIE KHCIOTHI U D(HPHI,
anbJeTUAbl ¥ KETOHBI, JKHUPBI, YTJIEBOJIBI).
[IpakTHueckoe NPUMEHEHHWE ATHICHTIHKOIS,
TITUIEPHHA, ¢enona. [Tpumenenue
¢dopmanbreruaa, aneTanbAeruaa, yKCYCHOH
KHCIIOTHL. MBLTa KaK COJIM BBICIIMX KapOOHOBBIX
KUCJIOT. Morolue CBOMCTBa Mblila

— azoTcofepXKalue COeAWHEHUS (aMHHBI W
aMUHOKHCIIOTHI, 07K ). BEIcOKOMONEKy IsIpHBIE
COCIUHCHUA (CI/IHTCTI/I‘-ICCKI/IC u 6I/IOHOFI/I‘IGCKI/I'
aKTHBHBIE). MOHOMEp, TOIHMEpP, CTPYKTYPHOE
3BeHo. [lonuMepur3anus STHICHa KaKk OCHOBHOE
HaIpaBJieHHE €ro UCTIOIH30BAHNS.

l'enetnueckass  CBSI3b  MEXAy  KiaccaMu
OpPTaHMYECKUX COCTUHEHHIA.
CBolicTBa OPraHUYECKUX COEeIMHEHNH

OTIENBHBIX  KIIACCOB (TpuBHManbHas U
MEXIyHapoIHas HOMEHKJIATypa, XHUMHYECKUE
CBOWCTBa, CHOCOOBI MOJYYEHHs): IpelesbHbIE
(amkaHBl M  UMKJIOAIKaHBI), HEIpeJeNbHbIE
(amkeHbl,  aNKWHBI WM aNKaJgUeHbl) W
apoOMaTHYECKHE YIJIEBOJOPOABI, CHUPTHI U
(deHonbl, KapOOHOBBIE KHCIOTHI U A(UPHL,
aNbJETU/Ibl U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COETUHEHNA. 3alaHus Ha
COCTaBJICHUE YPABHEHHUH XUMUYECKUX peaKLui
C y4YaCTHEM OpraHMYeCKHX BEIIECTB Ha
OCHOBaHHUH MX COCTaBa U CTPOCHUSA

CocraBieHue CXeM peakuuil (B TOM 4Hcie I0
NPEVIOKEHHBIM ~ LeTI0YKaM  MPeBpalleHHid),
XapaKTepU3yIOINX  XUMHYECKHE  CBOWMCTBA
OpraHMYECKUX COEIMHEHNI OTJIENBHBIX
KJIAcCOB, CIOCOOBI WX TIONYyYEHHS M Ha3BaHUE
OpraHMYECKUX COEJUHEHHH II0 TPUBUAIBHOMN
WIH MEXTyHapOIHOM CUCTEMATUYECKON

HOMEHKJIAType.
Pemenmne MPAKTHKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX  3aJlaHUil  Ha  CBOWCTBA
OpPTraHUYECKUX COCTMHECHUM OTZIETBHBIX
KJIACCOB.

4.3

Naentnduxanus
OpPraHuYecKHX BellecTB,

buooprannyeckue coequHenus. [IpumeHenne u
Omosornueckass pojib yriieBojoB. OKwuCIEeHHE
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WX 3HAYECHHE U
npUMeHeHue B OLITOBOI 1
TNPOU3BOACTBEHHOM
NeATEeJIHLHOCTH YeJIOBeKA

YITIEBOIOB — HCTOYHHUK OHEPTHHM  JKHUBBIX
OpraHU3MOB. Ob6nactu MPUMEHCHUS
aMUHOKHCIOT. [IpeBpamienust GelkoB HHIIK B
opraam3me. buonormueckne (QyHKIUM OEITKOB.
Buonornueckne  QyHKOMM ~ KUpOB.  Poib
OPTaHMYECKOW XWUMHUH B pEIIEHUH TpodIemM
MUILIEBOH 0€30MacHOCTH

Pons opranngeckoit XuMu# B peIIeHUH IPooIeM
SHEPTreTHYECKOH Oe30MacHOCTH, B Pa3BUTHH
MEIWINHBI, CO3JaHWH HOBBIX MAaTepHAJIOB,
HOBBIX MCTOYHHKOB DHEPIUH (aJIbTEpHATHBHEIE
WCTOYHUKHU dHepruu). OnacHOCTh BO3ACUCTBUS
Ha JXUBBIC OPraHMU3Mbl OPraHM4Y€CKUX BCHICCTB
OTJIENBHBIX KIACCOB (YTJIEBOJOPOMBI, CIIHPTEHI,
(eHoNbI, XJIOpOpPraHUYECKHe IPOU3BOIHBIE,
anpIeTHIbl M Jp.), CMBICH  IOKa3aress
MIPENIEbHO TOMYCTUMON KOHIICHTPAIINH.
Unentndukanyus OpraHUYECKUX COETMHEHUN
OTJIENBbHBIX KJIAaccoB (Ha MpHUMEpe ajbAETHIOB,
Kpaxmaja, YKCYCHON KHCIOTBI, OSIIKOB H T.II.) C
WCTIONB30BaHNEM WX  (U3HKO-XUMUYECKHIX
CBOMCTB M  XapaKTEpPHBIX  KAayECTBEHHBIX
peakiuii. Jlenarypanus Oeiika npu HarpeBaHUU.
I[BeTHpie peakmuu OenkoB. Bo3HHWKHOBeHHE
AHAINTUYECKOTO CHUTHala C TOYKHA 3pEHUS
XUMHYECKUX TMPOLECCOB IMIPH IMPOTEKAHUU
KaueCTBEHHOUN peaxium, MTO3BOIISIOMIEH
UACHTU(QUIINPOBATH MpeJI0KEHHBIE
OpraHMYEeCKHE BEIIECTB.

Pasn

el 5. Kunernueckue u TEPMOANMHAMUYCCKHUEC 3aKOHOMCPHOCTHU IIPOTCKAHUA XUMHNY

CCKHUX

pEeaKIIIN

CKopocTh XUMHYECKHUX
peakuui.

CKOpOCTh  pEakIuu, €€ 3aBUCUMOCTh OT
Pa3INYHBIX (PaKTOPOB: MPHUPOJIBI PEArHPYIOIIHX
BEIIECTB, KOHIICHTPAINN pearupyrommx
BEIIECTB, TEMIIEPATYPBI 5 IJIOIa N
peaKInoHHOM MTOBEPXHOCTH. TenoBbie
3G (deKThl XUMHUYECKHUX peakiuil. OK30- U
SHAOTEPMUUYECKUE, PEAKLIUHU.

O6parumocTh peaKITHiA. XAMHYIECKOE
paBHOBECHE U €r0 CMEUICHUE MOJ NeHCTBHUEM
Pa3IUYHBIX (hakTopoB (KOHIIEHTpanUs
peareHToB WIM IIPOAYKTOB PEaKIUH, TaBJICHHUE,
TeMIlepaTrypa) Jis CO3JaHUS ONTUMAIBHBIX
YCJIOBUM MPOTEKAaHUS XUMHUYECKUX MPOLECCOB.
[Tpunuun Jle IlaTense.

Pelienne npakTUKO-OpUEHTUPOBAHHBIX 3aTaHUN
Ha aHaau3 (paKTOpOB, BIUSIONINX HA U3MCHCHUE
CKOPOCTH XUMHUYECKOM peakuuu, B T.4. C
MO3HMIMI  DKOJIOTUYECKH  IeIeco00pa3Horo
MOBEICHUS B OBITY U TPYAOBOW NIEATENHHOCTH B
LUEISX COXPaHEHHS CBOETO 3I0pPOBbI U
OKpYKalolllel NpupoIHOM Cpebl.

Penenune npakTHKO-OpUEHTUPOBAHHBIX 3aIaHU N
Ha npumeHeHue npuHiuna Jle-Illatense st
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HAXOXJICHUS HaIpaBJICHUS CMEIICHUS
paBHOBECHS XWUMHYECKON pEaKIWH W aHajn3
(hakTopoB, BITUSIOTIIAX Ha CMeIIeHne
XUMHUYECKOT0 paBHOBECHSI.

Paznen 6. PactBopsl

6.1 | [lousiTue 0 pacTBOpfx

PactBopenue Kak (hM3UKO-XUMUYCCKHI
nporiecc. PactBopel. CriocoObl TPUTOTOBICHUS
pactBopoB. PactBopumoctb. MaccoBasi 1075
pacTBOpPeHHOTO BemecTBa. CMBICH TOKa3aTels
MpENIebHO JOMMyCTUMON KOHIIEHTPAIIUA W €ro
WCTIIONb30BAaHNE B  OIEHKE JKOJOTHIECKOM
0e30MmacHOCTH.

[lpaBuma  9KONOTMYECKH  LeIecO00pa3HOro
MOBENICHUS B OBITY U TPYIOBOW NEATEINEHOCTH B
[EeIsIX  COXpaHEHWs CBOETO  3/I0POBbI U
OKpYKalolllel NPUPOAHON CpEJbl; OMACHOCTh
BO3I[CI\/'ICTBI/I$[ Ha KHUBBIC OpraHu3Mbl
OTIpeIeTICHHBIX BEUIECTB.

6.2 | UccaexoBanue CBOMCTB
pacTBOpoB

Pemenue MPAaKTUKO-OPHUEHTUPOBAHHBIX
pacYeTHBIX 3alaHuN Ha pacTBOpEI,
HCTIONIB3yeMbIe B OBITOBOI U TPON3BOICTBEHHOM
JeSITETIbHOCTH YEJIOBEKA.

Paznen 7. Xumust B ObITY ¥ IPOU3BO,

JICTBEHHOM JIEITEIbHOCTH YeIOBEKa

Xumus B ObITY B
NMPOU3BOACTBEHHOM
AesiTeJILHOCTH Ye10BeKa

Hogelimue nocTmkeHUs XMMUYECKOW HAayKd U
XUMHYECKON TexHonoruu. Pomp XuMuu B
00ecreyeHn! HKOJIOTMYECKOH, SHEPreTHIecKOM
U IHIIEBOR 0e30macHOCTH,  pa3BUTUH
MenuuuHel. IlpaBwia mnoucka W aHanusa
XUMHAYEeCKOH uHQOpManmMu U3  PasIn4HBIX
HMCTOYHHKOB.

Ilonck w® aHanW3 KeHWCcOB O MPUMEHEHUU

XUMHUYECKUX BEIIECTB U TEXHOJIOTHHA C y4eTOM
Oymymieit npodecCHOHAEHON JIEATEIIbHOCTH 10 5 4 2
TeMaM: BaKHEHIITNE CTPOUTEITHHBIC MaTEPHUAIBI,
KOHCTPYKITHOHHBIE MaTEPHUAJIbI, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaiabl JJs  OJIEKTPOHHKH,
HaHOMAaTEPHAJIBI, TEKCTAJILHBIE BOJIOKHA,
WCTOYHUKU  DHEPIuH, OpraHu4ecKue "
MUHEpaJbHblE  yAOOpEHUs, JIEKapCTBEHHBIE
BEIECTBA, OBITOBAS XUMHMS.

3amura: IlpeacraBieHue pe3ysibTaToOB PEILIECHHs
KelcoB B hopMe MUHH-IOKJIaa C Pe3eHTalueH

HUtoro yacos: 32 32 8

2.3 PernaMmeHT pacnpeaeseHusi BUA0OB padot no qucuuniaude ¢ 10T

HaHHafl JAUCHUIINIMHA PCAIU3yCTCA C IPUMCHCHHUEM JUCTAHIIMOHHBIX O6p&30BaTeJ'H)HBIX

texuosioruit (JJOT). Pactipenenenne BumoB yueOHOM paboOThI, GOPMATOB TEKYIIETO KOHTPOJIS

MPEJICTaBJICHBI B Ta0IHIIE:

Bun yueOHo# padoThI

®opMaT npoBeeHUs Kouun4vecTBo 4acos

Jlex1MoHHEbIEe 3aHATUSA

Yactuuno ¢ npumenenuem JJOT 10
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HpaKTI/I‘leCKI/IC 3aHATUA

Yactuuno ¢ npumenenuem JJOT

10

CamocrosrenbHas pabora

YactruuHo ¢ npumenenuem JJOT

Tekymas arectauus

YactuuHo ¢ npumenenuem JJOT

HpOMC)KYTOLIHaSI aTTrecranus

B cucreme nucrannmonnoro ooydenus (C10)

(I)Oprl TEKy1€ro KOHTpPoJId

®opmat npoBeeHust

HpaKTI/I‘leCKI/IC 3aJaHusA

Yactuuno ¢ npumenenueM JOT

XUMHAYECKUHA TUKTAHT

KonrakTtHas aynuropHast pabora

Jloxnanbl YactuuHo ¢ npumenenuem JJOT
Onpoc Yactuuno ¢ npumenenueM JOT
TectupoBanue B cucreme nucranmmonnoro ooyuenus (CO)

JlocTynm K cucTeMe IUCTAHIIMOHHBIX OOpa30BaTENIbHBIX MPOrPaMM OCYIIECTBISICTCS
KaXJIbIM OOYYalolIMMCS CaMOCTOSITEJIbHO C JIFOOOTO YCTpoiicTBa Ha mopTaine: https://sziu-
de.ranepa.ru, B COOTBETCTBUH C MX HHIMBHIYaJIbHBIM MAPOJIEM U JIOTHHOM K JTHYHOMY KaOMHETY
/ mpomiTIO.

Tekymuii KOHTPOJIb, TIPOBOJAMMBEI B CHCTEME JUCTAHIMOHHOTO OOydYeHUS,
OILICHMBAIOTCS KaK B CUCTEME IMCTAHIIMOHHOTO O0YYEeHHs, TaK U MPENO0JaBaTEIeM BHE CHCTEMBI.
Hoctyn k Marepuanam JIEKUMH NPEIOCTaBIsSETCS B TEYEHUE BCEro CeMecTpa MO Mepe
MPOXOKICHHS] OCBOCHUS MPOTpaMMBI. JIOCTYIT K KaXXI0My BHIy PaOOT M KOJTUYECTBO MOMBITOK
Ha BBINOJIHEHUE 3aJaHusl MPEIOCTABISIETCA OrPAaHUYEHHOE BpPEMSI COIVIACHO pETJIaMEHTY
TUCITUIIMHBL, OMYOJIMKOBAaHHOMY B CUCTEME TUCTAHIIMOHHOTO O0yUYeHUSI.

3 Marepuajbl TeKylIero KOHTPOJISI YCIEeBAeMOCTH M NPOMEXKYTOYHON aTrecTanuu
00y4yarIuXxcs
3.1 ®opMbI U MeTOAbI TEKYIIEr0 KOHTPOJIA yYCIEeBAEMOCTH M NMPOMEKYTOYHOH aTTecTaluu
00y4YarIHNXCH

@opMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH:

IMpakTuyeckue 3ananusa (II3) — 3T0 3amaHuss, ¢ MOMOIIBIO KOTOPBIX Yy yYaIIMXCS
(GOpMUPYIOTCS 1 pa3BUBAIOTCS MPABWIIBHBIC TTPAKTUYECKHUE ICHCTBHS.

[IpakTueckue 3amaHus B paMKax M3YyYECHUS IUCLMUIUIMHBI «XUMHUS» IPEICTABIECHBI
pelieHreM 3aad, COCTaBICHHEM XUMUYECKIX (DOPMYII U ypaBHEHUN XUMUYECKUX PEaKIUil.

CucreMaru3anusi — MBICIUTENbHAS JE€ATEIBHOCTh, B MPOILIECCE KOTOPOM H3ydaemble
O0OBEKTBI OPraHM3YIOTCS B OMNPEACICHHYID CHCTEMY Ha OCHOBE BBIOPAHHOTO TPUHIIMIIA.
OOyueHHe MpOLecCy CUCTEMATH3AIlMM MO3BOJSIET CHOPMUPOBATH y OOYYAIOIIMXCS HABBIK
KIIacCU(UKAIIUK, T.€. pacrpeaeNeHIs: 00bEKTOB IO TPYIIIaM Ha OCHOBE YCTAHOBIICHHUS CXOJICTBA
U pPA3IMYMM, a TAKXKE YUYUT YCTAHABIMBATh NPUYMHHO-CIIEICTBEHHBIC OTHOILLEHUS MEXKIY
u3y4aeMbIMH (aKTamH, BBLACNATH OCHOBHBIE €AMHMIBI Marepuana. Cucremarusanuu

IpEIIECTBYET aHaIN3, CUHTE3, 0000I1IeHNE, CPAaBHEHHE.


https://sziu-de.ranepa.ru/
https://sziu-de.ranepa.ru/
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Kpurepuu onieHuBanus:

Oyenxu «omauuHo» 3aCIyKUBAET CTYJIEHT, €CJIM OH MOJIHOCTBIO U IPABUJIBHO BHITIOJIHUII
3aJJaHus U3 IPAKTUYECKOI paboThl, BEPHO U OJHOCTHIO OTBETUJI HA JJOTIOJHUTEIbHBIE BOIIPOCHI,
cZieJial BEpHBIN U TOJHBINA BBIBOJI IO PE3YJIbTATy PabOThI;

Oyenxu «xopouio» 3aCiay’KUBAET CTYAEHT, €CIIM OH IIOJHOCTHIO U NPaBUJIBHO BBIIOIHMII
3a/IaHUS U3 MPAKTUYECKON pabOThl, 3aTPyAHSIETCS OTBETUThH HA JIOMOJHUTEIBHBIE BOIIPOCHI WIH
HE cJiesalt/c/ieiaia HeBepHbIi BBIBOJ 10 pe3yibTaTy padoThI;

Oyenxu «yooeremseopumenbHoy 3acily’)KMBaeT CTYACHT, €CJIM OH HE MOJHOCTHIO WM
YAaCTUYHO HEBEPHO BBITIOJIHUII 33/IaHUsI U3 MIPAKTUUYECKON paboThl, 3aTPYAHAETCS OTBETUTh HA
JIOTIOJTHUTEIIFHBIE BOIIPOCHI MITM HE CJIEJajl/ClIenal HeBEPHBI BBIBOJI 110 PE3yJIbTaTy pabOThI;

Oyenka «Hey0081IeMEOPUMENbHOY» CTAaBUTCS CTYICHTY, KOTOPBIM HEMpPaBUIBHO
BBITIOJTHIIT 33JJaHUS U3 IPAKTHUUECKOM pabOThl UM COBCEM MX HE BBIMOIHHUIL.

Xumuveckuii TUKTaHT (X/[) — MeTox, KOTOPBIi OTHOCHUTCS K MUCBMEHHOU (opme
KOHTpOJIA 3HaHWM yuwammxcs. [Ipy mpoBeIeHHM XMMHUYECKHX JTUKTAHTOB AKTHUBU3HPYETCS
MBICJIUTENIbHASL ACSTENbHOCTh YYalIUXCsl, CaMOIPOU3BOJIBHO 3allOMUHAIOTCA CIELUaIbHbIC
CBEJICHUS 10 TPeIMETY. XUMUUYECKHUI TUKTAaHT HECET JI0NOJIHUTENIbHbIE CBEICHUS K H3y4aeMOn
TEeMe, TTIOMOTaeT MOHSITH MPUMEHEHHE XUMUYECKUX 3HAHUU B TIPOU3BOJICTBE, MEIUIIUHE, OBITY.
OH MOATBEPKIAET CBSA3h HAYKHU C JKU3HBIO, OCYIIECTBISET MEXKIPEIMETHBIC CBS3H, PA3BUBAET
Kpyro30p, IIUPOTY U HAYYHOCTh B3IJIAJI0B, YCHJIMBAET MOTUBALIMIO K U3YUYEHHUIO MPEIMETA.

Kpurepuu onenuBanus:

Oyenku «omauyno» 3aCITyKMBAET CTYACHT, €CJIM OH OTBETHWJ MpaBuibHO Ha 90%
BOIIPOCOB TECTA;

Oyenku «xopouwioy 3aCIyKMBAeT CTYAEHT, €CJIM OH OTBETHJ MpPaBUJIBHO HA 4YacTb
BonpocoB 70%-90%;

Oyenku «yoosnemeopumenvHo» 3aCIyKUBAET CTYIEHT, €CIU OH MPABUIBHO OTBETHII
4acTh BOpocoB 50%-70%;

Oyenku «Heyo081emeopumenbHoy 3aciy>KUBaeT CTYACHT, €CIIM OH NMPaBHIBHO OTBETHII
MeHee yeM Ha 50% Bompocos.

Joxaaasl (J) - 5To camocTodTenbHas yueOHO-UCCIeA0BaTeNbCKask padoTa CTyIeHTa, T1e
aBTOP PACKPBIBAET CYTh UCCIICAYEMOI MPOOIEMBI, MPUBOIUT PA3IMUHbIC TOUKH 3PEHUS, a TAKKE
coOcTBeHHBIE B3MIs1IbI HAa Hee. CollepikaHne MaTepualia I0JKHO OBITh JIOTUYHBIM, U3JI0KEHHE
MaTepuania HOCUT MPoOJIEeMHO-TIONCKOBBIN XapakTep.

[TpumepHBIe 3Tanbl pabOTHI HAZl JOKJIAT0M: (OPMYIUPOBAHUE TEMBI (TeMa JOJKHA ObITH
aKTyaJbHOM, OPUTHHAIBHOU M MHTEPECHOM IO COJIEPKAHUIO); IMOJ00pP U M3yUeHHE OCHOBHBIX

HWCTOYHMKOB TII0 TEMe;, cocTaBlieHne Oubnuorpadum; o0pabOTKa W CHCTEMAaTHU3aIUs
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uHpopManuy; pa3pabOTKa IUIaHA; HANWCaHWE [OKJIaja; NyOJIWYHOE BBICTYIUICHHE C
pe3yJbTaTaMH HCCIICOBaHUS (Ha CeMHHape, Ha 3acelaHUHM MPEJMETHOrO0 KpYXKKa, Ha
CTYZCHUYECKON Hay4YHO-IIPAKTUYECKONW KOH(PEPEHIINHU, Ha KOHCYJIbTALUHN).

Jloknaz AOJKEeH OTpaXkaTh:

- 3HaHUE COBPEMEHHOT'O COCTOSHUS MPOOJIEMBIL;

- 000CHOBaHME BHIOPAHHOW TEMBbI; HCIIOJIb30BAaHHE U3BECTHBIX PE3YJIbTATOB U (DAKTOB;

- TOJHOTY LMUTUPYEMOH JMTEpaTyphl, CChUIKM Ha pabOThl yYEHBIX, 3aHUMAIOLIUXCS
JIAaHHOM TPOOJIEMON;

- aKTyaJIbHOCTh TIOCTAaBJICHHON MPOOIEMbI; MaTepHal, MOITBEPKAAIOUINA HaydYHOE, THO0
NPaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BPEMSI.

BeicTyniienue ¢ 10kj1a0M NpoI0DKAeTCsl B TeueHue 5-7 MUHYT. BrIcTyIieHue ctyieHTa
C JIOKJaJOM JOJDKHO COIPOBOXKAATHCS Npe3eHTalueld. BeicTynmaromeMy CTyAeHTy, IO
OKOHYAHUU TIPE/ICTABICHUS JIOKJIaa, MOTYT OBITh 33JJaHbl BOIIPOCHI IO TEME JOKJIa/a.

Pexomenyemsrii 00beM J0KIIa1a— 2-3 CTpaHULBI IEYaTHOTO TEKCTA.

Kpurepuu onieHuBaHus:

Oyenku «omauuHoy» BBICTABISAETCS B TOM Cllydae, €CIIM TEeMa PacKpbITa MOJIHOCTHIO;
MpeJCTaBIeH OOOCHOBAHHBIM 00BEM HWHPOPMAIIMHM; HW3IOKEHHE MaTepuana JIOTUYHO,
JOCTYITHO;

Oyenku «xopouioy BBICTABIIETCS B TOM CiIydae, €CIM TeMa PacKpbiTa XOpOIIO, HO HE B
MOJTHOM 00b&Me; MH(pOpMAalMM NPEACTABICHO HEAOCTATOYHO; B OTAEIBHBIX CIIydasx
HapyIlIeHa JIOTHKA B U3JI0KECHUH MaTepHaia, He COBCEM JAOCTYITHO;

Oyenxu «y0osniemeopumenbHo» BBICTABISETCS B TOM CIIydae, €CJIM PACKPhITa Maas
9acTh TEMBbl; MOMCK HH(POpPMAlUU MPOBEAEH IOBEPXHOCTHO; B M3JIOKEHUHM MarepHasa
OTCYTCTBYET JIOTHKA, IOCTYITHOCTb;

Oyenxa «Hey0081emeopumenbHo» BBICTABIETCA B TOM CiIydae, €CIM CTYACHT He
BBITTOJTHAJT JTOKJIAI.

Omnpoc (O) - 3TO OCHOBHOH BHUJ YCTHOW IPOBEPKU, MOXKET HCIOIb30BAThCS Kak
¢bpoHTaNbHBI (Ha BOMPOCHI TMpenojaBaTest MO CpPaBHUTENBHO HEOOJIBIIOMY O0BEMY
MaTepHuajia KpaTKue OTBETHI (KaK MpaBHJIO, C MECTa) Jal0T MHOTrMe o0ydvaromuecs), Tak U
MHIUBUAYAIbHBIN (MpOBEpKa 3HAaHUM OTAEIbHBIX oOyuatomuxcs). KomOuHupoBaHHbIN onpoc
- OJJHOBPEMEHHBIH BBI30B JIJISI OTBETA CPa3y HECKOJIBKUX OOYYAIOIIUXCS, U3 KOTOPBIX OIHMH
OTBEYAET yCTHO, OJMH-/IBA TOTOBSTCA K OTBETY, BBHIMOJHSSL HA OCKE pa3jIMyHbIC 3aIllUCH, a
OCTaJIbHBIE BBIMOJIHSAIOT 32 OTAEIbHBIMH CTOJIaMHU WH/IMBUyaJIbHbIE
MIUCbMEHHBIE WIN NPAKTUYECKUE 3a/1aHUs IPENOAABATES.

Kputepuu oriennBanus:
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Oyenku «omau4Ho» 3aCIyKUBAET CTYJIEHT, €CJIM OH CBOOOJHO M MPABUIIBHO OTBETHII
Ha MMOCTABJICHHBIN BOMPOC, 3HAET OCHOBHBIC TEPMUHBI U OMPEICICHHS IO TEME, OTBEUaeT Ha
JIOTIOJTHUTEbHBIE BOTIPOCHI;

Oyenxu «xopouioy 3aciy>KUBaeT CTyACHT, €CIIU OH CBOOOJIHO U MPAaBUIBLHO OTBETUJI HA
MMOCTABIICHHBIA BOMPOC, 3HAET OCHOBHBIC TEPMHUHBI M OMPECIICHUS 110 TEME, 3aTPYIHACTCS
OTBETUTH HA JIONIOJHUTEIILHBIC BOIIPOCHI,;

Oyenku «y00671emeopumenvHoy 3aciyKUBAET CTYACHT, €CJIM OH MPABUILHO OTBETHII
Ha TIOCTaBJIEHHBIA BOMPOC, HO MPU ATOM IUIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHHAX U
OTIpE/ICTICHUSX 110 TEME, HE MOXKET OTBETHTH Ha JOMOJIHUTEIHHBIE BOIPOCHI;

Oyenka «Hey00811emeopumenbHo» CTaBUTCS CTYACHTY, KOTOPBIA HEMPABUIBHO OTBETHI
Ha BOIIPOC WJIM COBCEM HE JIaJl OTBETA.

TecrupoBanmue (T) — 3aganus, ¢ Bapuantamu oTBeTOB. Kputepuu olieHuBaHus

Oyenku «omauyHo» 3aCITyKMBACT CTYACHT, €CJIM OH OTBETWJ MpaBuibHO Ha 90%
BOIIPOCOB TECTA;

Oyenku «xopowio» 3aciIy>KUBaeT CTYAEHT, €CJIM OH OTBETHJI NMPABUJIBLHO Ha YacTb
BorpocoB 70%-90%;

Oyenku «y00671emeopumenbHo» 3aciyKUBAeT CTYICHT, €CIIM OH MPAaBHIBHO OTBETHII
4gacTh BOIpocoB 50%-70%;

Oyenxu «Hey00s81emeopumenbHo» 3acily>KUBaeT CTYJEHT, €CIM OH MPABUIBHO OTBETHII
MeHee yeM Ha 50% Bompocos.

Kpurepun onenuBanus:

Onenka oOydarolmuxcs OCYIIECTBISETCS TMpenojaBaTelieM IyTeM MPOBEACHUS
MPAKTUYECKUX  3aHATUH, YCTHBIX ONPOCOB, XHMHYECKHUX JUKTAHTOB, TMPOBEACHUS
MIPOMEXKYTOYHOTO TECTHPOBAHHS, a TAKXKE TPU HTOTOBOM arTecTaluu OOydJarolmuXxcs IO
y4eOHOUM auciuIuimHe. [IoMHMO Ka4eCTBEHHBIX ITOKa3aTelei MPOMCXOMUT OIICHKA KadeCTB
JUYHOCTH, CIIOCOOCTBYIOIIMX IMEPEXOAy 3HAHUU B YOEXIEHUsS, BHYTPEHHHE MOOYIUTEIbHBIC
MOTHBBI, TO3HABATENIbHAs AaKTHUBHOCTh M HMHTEPEC, CaMOCTOSATEIbHOCTh, KPUTHYHOCTD,
MOJIOKUTETbHAS yUeOHAs MOTHBAIIHS.

OcCHOBHBIE ITOKa3aTe N, KOHKPETH3UPYIOIIHE KPUTSPUHU 3HAHUIA CTYIACHTOB — 3TO OIICHKH
5 «OTANYHOY, 4 «XOPOIIO», 3 «yIOBIETBOPUTEIHHOY, 2 «HEYIOBIECTBOPUTEIHHOY.

OreHka CTYJI€HTOB ITPOBOAMUTCS 110 IBYM OCHOBHBIM OJIOKaM:

- npeoMemHOCMb 3HAHUL — TIOJIHOTA, MPOYHOCTh 3HAHWN, YPOBEHb BOCIPOU3BEICHUS
YCBaMBAaE€MOr0 COJIEP)KaHMUSI W CBSI3ed BHYTPH HETO; CBSA3M MEXAY OTACIbHBIMH YacTSIMH
COJIep’KaHus MPHU 3aKPeIyICHUH U aKTyalu3ally 3HAHWM, YMEHUH; cTeneHb npeoOpa3oBaHus,

PEKOHCTPYKIIMH U CPOPMHUPOBAHHOCTH HOBBIX 3HAHUHN, YMEHUI;
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- 0606I/I/;€HHOCm1) 3HAHUI — BTO cucreMarusanusi, YMCHHUC CTPOUTH MCKIIPECAMCTHBIC CBA3H,

HCIIOJIB30BAaTh IMMOJYYCHHBIC 3HAHW BHC KOHTCKCTA yqe6H0ﬁ JUCHUITIINHBI.

Onenka

IIpenmeTHOCTH 3HAHUI

O0001meHHOCTh 3HAHM

«OTInyHO»

N3noxenue nory4eHHbIX 3HAHUU
YCTHOM, MUCbMEHHOW WJIH

rpadguveckoit popme, MOIHOE, B
CUCTEME, B COOTBETCTBHUHU C

TpeOOBaHUSAMU YueOHOM
[IPOrPaMMBI; IOy CKAIOTCS
€IMHUYHBIEC HECYIIICCTBEHHbBIE

OIINOKH, CAMOCTOSITEIILHO
UCTIPABIIIEMbIC CTYACHTAMH

Briznenenue cymecTBEeHHbIX

MIPU3HAKOB U3YYEHHOTO C

IMOMOLIBIO ONEpaluid
aHalu3a U CHHTE3a;

B

BBISIBJICHHE TTPHUYNHHO-
CIEJCTBEHHBIX CBS3€EN;
(opMyIHpPOBKa BHIBOJIOB U
0000111eHMIT; CBOOOIHOE
OTICPUPOBAHNE U3BECTHBIMH
(hakTaMu U CBEJICHUSIMH C
HCIIOJIF30BaHUEM CBEICHHI
U3 IPYTHX IPEIMETOB

«Xopouio»

YCTHOM, MUCbMEHHOH U
rpadgudeckoil popme, MOJHOE, B
CHCTEME, B COOTBETCTBHUH C
TpeOOBaHUSAMU yueOHOMN
MIPOTPAMMBI; TOITYCKAOTCSI
OTJeNbHBIC HECYIIECTBEHHBIC
OLIMOKH, HCTIpaBIIsieMble
CTYZCHTaMH I10CJIe YKa3aHus
IpernoiaBaTesis Ha HUX

N3noxeHue 1oay4yeHHbIX 3HaHUN B

Brigenenue cyiiecTBeHHbBIX
MPU3HAKOB U3yUYEHHOTO C
MTOMOIIBIO OTepaIuit
aHaJlM3a U CUHTE3a;
BBISIBJICHHUI TPUYUHHO-
CIIEICTBEHHEIX CBS3CHi;
(hopmyIMpOBKa BHIBOJIOB U
0000111eHUH, B KOTOPBIX
MOTYT OBITH OT/ETIbHBIC
HECYII[ECTBEHHBIE OIIUOKH;
MOJITBEPK/ICHUE U3yUYEHHOTO
U3BECTHBIMH (aKTaMu U
CBEICHHSIMH

((y,Z[OBJ'ICTBOpI/ITeJ'IBHO»

N3noxenne noy4eHHbIX 3HAHUN
HETOJIHOE, OTHAKO 3TO He
MIPEMSTCTBYET YCBOCHHUIO

MOCJIEAYIOLIEr0 IPOrPaMMHOTO
MaTepuaa; 10y CKarTCs
OTJIENIbHBIE CYLIECTBEHHbIE
OLIMOKH, UCTIPABJIEHHBIE C
MIOMOILBIO IIPENoIaBaTes

3aTpyIHEHUS MpU
BBITIOJITHEHUH CYIIECTBEHHBIX
MPU3HAKOB U3YYEHHOT 0, IPU
BBISIBIICHUU PUYUHHO-
CJIEICTBEHHBIX CBSI3€H U
(bopMyIIUPOBKE BHIBOJIOB

«HeynoBneTBOpUTEIBHO»

Wznoxenue yueOHOro Matepuana
HETOJIHOEe, 0eCCUCTEMHOE, UTO
HPENATCTBYET YCBOCHUIO
nocneayromei yaeonoi
uH(pOpMaLINK; CYIIECTBEHHBIE
OH_II/I6KI/I, HCUCIIPABJIAAICMBIC JAXKE C

MIOMOIIBIO IMMPEIIOAaBaTCIIA

beccucremHoe BbleIeHNE
CIIy4alHbIX NIPU3HAKOB
WU3Y4YEHHOI'0; HEyMEHUE
MIPOU3BOJUTH IIPOCTEUIIINE
olepalnuy aHajau3a u
CHUHTE3a; IeJIaTh 0000IICHNS,
BBIBO/IbI
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[TpoMexyTouHass arTecTarysl TMPOBOJUTCS B COOTBETCTBUU C Y4YEOHBIM IUTAHOM U
paboueii mporpammoii B (hopMe 3auera, K KOTOPOMY O0Oy4aroIIUICs JOIyCKaeTCs IPH yCIOBUH
BBITMIOJTHEHUS BCEX MPAKTUUECKUX M CAMOCTOSITEIbHBIX paboT.

3adeT MpOBOJUTCS B BUJIE TECTOBOM pabOThI M YCTHBIX BOompocoB. Tect coctout u3 40
3a/IaHUI Pa3HOTO YPOBHS CIOKHOCTH.

3.2 OueHoYHbIE CPECTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4aloIIMXCs
IIpumepHoe npakTuyeckoe 3aganue (I13):
1. Kakoe konmdecTBo BerecTBa (Moib) coystHol kucinotel HCI cogepkuTcst B pacTBope

maccoi 80,3 r?

2. CocTtaBbTe JEKTPOHHYIO GOPMYITY B rpa)uIecKyIo CXeMy pacipeesieHus! SJIeKTPOHOB

B aTOM€ aJIFOMHHUA.

3. Hazosure YIJIIEBOAOPOABI ITO MGH(ﬂYHaPOﬂHOﬁ HOMCHKIJIATYpPE:

CHs
|
1) CHs—-C - CH2- CHzg;
|
CHs
CHs

|
2) CHs—CH=C - CH2-C - CHs;

| |
CoHs CHs

3) CH2=CH - C=CH - CHs
|

Cs3H7
4)CH;3—C=C - CH-CH,-CH-CHzs

| |
CHs CHs

4. CocTaBbTe CTPYKTYpHBIC (hOPMYJIBI YTIIEBOIOPOJIOB 110 MX HA3BAHUSIM:
1) 2-meTun-3-3THINEHTAaH;
2) 4,4-mumernirexces-1;
3) mnenramuen — 1,4

4) 3,3-mumeTunoyTun-1
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Ipumepnsiii xumnyeckuii fukTanT (X/1):

1. | XuMus —3T0 HayKa O BELECTBAX U UX PEBPALLECHUSX. Ja

2. | AToM —3TO Menbyaiias XMMUYECKH JAeIuMast YacTULA. Her

3. | [Ipu3HaK — 3TO OTIAMUUTENTHHOE CBOMCTBO, O0IIIEe IS BCEH IPyIIIbl MaTepHajIoB Jla
WJIM BEILECTB.

4. | BemecTtBO — 3TO TO, U3 YE€TO COCTOSIT NIPEIMETHI U TEJA. Ja

5. | IIpocToe BemecTBo COCTOUT U3 aTOMOB Pa3HbIX XUMHUUYECKUX 3JIEMEHTOB. Her

6. | XumMHueCcKuil 371eMEHT — 3TO COBOKYIITHOCTh aTOMOB OJHOT'O BHJIA. Ha

7. | Marepuan uMeeT XMMHUYECKHUI COCTaB U CBOICTBA, KOTOPbIE MOT'YT U3MEHSATCS B Jla
HEKOTOPBIX IpEJeIIax.

8. | CoennHeHMs — 3TO IPOCThIE BEIIECTBA. Her

9. | CnoxHble BEECTBA — 3TO BEIIECTBA, COCTOSIINE U3 HECKOJIBKUX XUMHYECKIX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOIMCTBA BEIIECTBA, KOTOPHIE HE 3aBUCT OT Jla
BO3/JICHCTBUS HAa BELLIECTBO IPYIMX MAaTEPUajIOB WU BEILECTB.

11. | Mosnekysa — 3T0 Mesbyaiiias XUMUYECKU JAeIMMas 4YacTHIIA. Ha

12. | AToM — 3TO MeJbyYaiiinas XUMHUCCKH HEeIeIMMast YaCTHUIIA. Ja

13. | Xumuueckue cBOMCTBA — 3TO CBOMCTBA BEILIECTBA, KOTOPbIE XapaKTEePU3YIOT
CIIOCOOHOCTH 3TOT'O BEIIECTBA BCTYNATh B XMMHUECKOE B3aUMOICHCTBHUE. Jla

14. | Xumuueckas peakuus — 3TO SIBJIEHHE, KOTOPOE HE COMPOBOXKIAETCS U3MEHEHHEM Her
BEIIECTBA MM 00pa30BaHUEM HOBOT'O BEIIECTBA.

15. [ Xumunueckas peakius — 3T0 XUMHUYECKOE SIBJICHHE. Ja

16. | dusnyeckue sSBICHUS HE COPOBOXKIAIOTCS 0Opa30BaHUEM HOBOT'O BEIIECTBA. a

17. | Xumuueckre cBOMCTBA BELIECTBA HE 3aBUCAT OT CTPOEHHsI BELIECTBA. Her

18. | Haekc moka3bIBaeT YMCIIO aTOMOB XUMHUYECKOTO JIEMEHTA, COJIEPKAIIETOCS B Jla
KOHKPETHOM BEILIECTBE.

19. | YpaBHEeHHE XUMHUECKOW PEAKIIUU — ATO YCIOBHASI 3aIIMCh XUMHUECKOTO TpoIiecca Jla
WJIM XUMUYECKON PEAKIIUH.

20. | Xumunyeckas ¢opmysia — 3TO YCIOBHAs 3aIIMCh COCTAaBA BEIIECTBA. a

IIpumepHbIe TeMbl AoKIaga ([):

1.

© © N o g Bk~ w D

OCHOBONOJIOKHUK MTEPUOUYECKON cucTeMbl i1eMeHToB [[. 1. Mennenees.
KauecTBeHHBIE peakIIMM B HEOPraHMYECKON XUMHUHU.

MusnepaiibHas BOJIa - YHUKAJIbHBIN Aap OPUPOIBI.

HckyccTBo (hoTorpadguu u Xumusl.

AXuMUs-Marusi v Hayka?

OTaHoa: Benuuaiiiee 01aro Win CTpaIHoe 3710.

3aMEHHUMBIC U HE3AMEHUMBIEC AMUHOKHCIIOTEI.

Muds! 0 nTUTaHUU.

buorexHosorus u reHHas HHXXCHCPUS.
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10. Xumus 1 3KOJIOTHS.

11. MonekynspHas KyxHs.

IIpumepHbIe Bonpocs! s onpoca (O):

1.

3.
4.

Kakne BCIIECTBA OTHOCATCA K BHeKTpOJ'II/ITaM? HepechnHTe OCHOBHBIC ITOJIOZKCHH

TEOPUH JIEKTPOIUTHUECKOUN TUCCOIUAIUU.

Kakne HCOPraHN4YCCKUEC COCANMHEHUA HAa3bIBAOTCA OKCI/II[aMI/I? HpI/IBC,I[I/ITC XHUMHUYCCKUC

PE€aKuu, XapaKTCPU3 YOI CBOMCTBaA OKCHJOB.
Kakune OpPraHn4C€CKUC BCUICCTBA HA3bIBAKOTCA CHI/IpTaMI/I?

HazoBure YPOBHH OpraHu3anu CTPYKTYPbI OEJIKOBBIX MOJICKYII, oxapaKTepI/ByﬁTe Hux.

IIpumepnsiii Tect (T):

1.

[TonoxxuTenbHO 3apsiKEHHAs YaCTHUIIA HA3BIBACTCS

1) snekTpoH

2) TpOTOH

3) HeHlTpOH

Snpo aToma MUTHSI COCTOUT U3 3 POTOHOB U 4 HEUTPOHOB. CKOJILKO BOKPYT sijipa

BpalIaeTCs JIEKTPOHOB

1) 3

2) 4

3) 7

Kaxkue gacTuilpl mpoBOAST SJEKTPUUECKUN TOK B PACTBOPE IIEKTPOIUTOB?
1) aromsr

2) MOIEKYIIbI

3) uoHbBI

4) TPOTOHBHI

Kucnorsr — 310

1) CrnoxxHble BemecTBa, 00pa30BaHHBIC aTOMAMHU METAJUIOB U KUCJIOTHBIMH OCTaTKaMH.

2) Cil0KHbIE BEIEeCTBA, KOTOPbIE COCTOSAT U3 AaTOMOB BOIOPO/Ia, CIIOCOOHBIX

3aMeIaThbCd HA aTOMbI METAJIJI0B U KHUCJIOTHBIX OCTATKOB.

3) CrnoXHEIS BCIICCTBA, B COCTAB KOTOPLIX BXOAAT aTOMbI MCTAJIJIOB, COE€IUHEHHEIE C

OJIHOM MJTM HECKOJIbKMMHU THAPOKCOTPYIIIIaMHU.

Bribepute psa 1ByXOCHOBHBIX KHCIIOT:

1) H.COs, HBr, H3POgy;
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2) H2S04, H2COs, H2SiOs;
3) H2CO3, H3BO3, HCI.
6. Xwumuueckast CBS3b B KPUCTAILIC OKCH/IA KaIbLIUS:
1) KoBaJeHTHas HEMOJISIPHAS,
2) KOBaJCHTHAs MOJSPHAS;
3) MerauIMUecKas;
4) uoHHasl.
7. CoenvHEHHUSIMU C KOBAJICHTHOW HETOJISIPHOW ¥ MOHHOM CBSI3BIO SIBIISTFOTCS
COOTBETCTBEHHO:
1) oxcua pochopa U OKCHI HATPHS;
2) XJIOpHU HATPHUS U XJIOP;
3) as3or u cyab(uI HATPHS,
4) XJIOpH] KaJbIUs U XJIOPOBOJOPO/I.
8. BriOepure /1Ba BICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O CEJICHE KaK O XUMHUYECKOM
DIIEMEHTE:
1) CeneH - XpynKuii OIECTAIIMIA Ha U3JIOME HEMETAJT YEPHOTO IIBETA.
2) CerneH He crTOCOOEH TOpeTh Ha BO3AyXE CAMOCTOSTEIBHO.

3) CeseH BXOAUT B COCTAB AKTHBHOTO IIeHTPa epMEHTOB MeTadoIm3mMa

HYKJIEHHOBBIX KHCJIOT, JIMITHA0B, TOPMOHOB.
4) CeJieH - aHAJIOT cepbl M MPOSIBJISIET CTENEHU OKHCJIeHuUsI -2, +4 u +6.

5) CereH B 4MCTOM BHJIE HMIMPOKO UCIIONB30BAJICS B cepeaune 20-ro Beka B BOCHHOI

TCXHHUKE.

OueHouyHbIe CpeICTBA MPOMEKYTOYHOM aTTeCTALMH 00YYAOLIUXCS
IIpuMepHbIE TeCTOBLIE 3aIaHUA 1JIA IPOBEICHH 3a4eTa:
1 BapuanT

Bri0epuTe BepHbIe BADHAHTBI OTBETA:

1. K ankanaM OTHOCHUTCS BEILIECTBO, UMEOLEe POpMYITy
1) CnHon
2) CnHZn—Z
3) CnHon+2
4) CnHZn-G

2. V3zomepom OKTaHa SBISIETCS:
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1) 2 — meTua — 3 STHINCHTaH
2) 2,3 — IMMETHIIIEHTaH
3) 3 - osruarenraxn
4) 3 — MeTUJIOKTaH
CrpykrypHas popmyia BemecTBa 2 — METHIINEHTEH — 1 - 3T0
1) CH3 - CH(CHs)-CH;—-CH=CH>
2) CHs - CHz— CH2 - C(CHs) = CH>
3) CH2 = C(CHz) — CH2 — CH(CH3s) — CH3
4) CHz=C(CHz) - CHs
OTHH U alleTUJIEH — 3TO
1) romosoru
2) H30MepHI
3) 0/HO M TOXE BEIIECTBO
C KaKuM U3 NIePEUNCIICHHBIX BEIIECTB PEarupyer METaH:
1) NaOH
2) HNOs
3) CO2
4) CaO
HasBanue HecootBetcTByromee peakiuun CHz — COH + H, — C2HsOH
1) npucoenuHeHue
2) TUAPUPOBAHUE
3) ruapararus
4) BOCCTaHOBJICHHE
Peakrust 00pazoBaHus CIOKHBIX 3(hUPOB HAZHIBACTCS:
1) KpekuHT
2) osrepuduKanms
3) neruaparanu
4) TOJIMKOHIEHCAIH
DeKTpoHeHTpaibHAsE YaCTHIIA, COCTOSIIAS M3 MOJOKUTEIBLHO 3apsHKEHHOTO si/pa U
OTPHUIATEIBHO 3aPSHKEHHBIX JICKTPOHOB 3TO:
1) arowm;
2) BEIIECTBO;
3) mpoToH;

4) BJEeKTPOH.



10.

11.

12.

13.

14.

15.
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SIBieHME CyIIECTBOBAHUS HECKOJIBKHUX MPOCTHIX BEIIECTB M3 OJTHOTO M TOTO JKE
XHUMHYECKOT0 3JIEMEHTA 3TO. ..

1) XUMHYECKOE SBJICHHE;

2) CTEXHOMETPHS;

3) ammorpornus;

4) (usmueckoe sABJICHUE.
Kak HailTu OTHOCUTEIBHYIO aTOMHYIO Maccy 3JjieMeHTa?

1) 1o dopmyie

2) TocMOTpeTh B Tabmuiy MeHeneesa;

3) mOCMOTpETh B TAOJUILY paCTBOPHMOCTH;

4) B 3ajavax OHa BCEra JaHa.
XUMHYECKHUE IIEMEHTBI, aTOMBI KOTOPBIX OTJIAIOT 3JIEKTPOHBI C BHEIIHETO
YHEPTEeTUIECKOTO YPOBHS 3TO:

1) okucIUTENH,

2) BOCCTaHOBHUTEIIH,

3) MeTaibl;

4) HeMeTaJlIbL

I'omorenHas CHUCTCMA, COCTOAIIAA U3 PACTBOPUTECIIA, HACTUI] PACTBOPCHHOT'O BEIIECCTBA

Y TIPOAYKTOB MX B3aMMOJCHCTBHS ITO:
1) pactBOp;
2) HaCBIIICHHBII PacTBOp;
3) mepeHachIIEHHBII PacTBOP;
4) HeHACHIIICHHBIN PacTBOP.
CoenuHeHHs, KOTOPBIE B BOJHBIX PACTBOPAX MOYTH MOJHOCTHIO JUCCOMHUPYIOT Ha
HOHBI 3TO:
1) cnaOble 37TEKTPOIIUTHI;
2) CHIIbHBIC DIICKTPOJIHTHL;
3) KHCIOTHI;
4) OCHOBaHWSI.
Bri6epute U3 npecTaBlIeHHBIX BEIIECTB KUCIOTHI, HA30BUTE €€:
1) BaSOy;
2) NaOH;
3) CuO;
4) H2SO0a.

BriGepuTe u3 mpencTaBIeHHBIX BEIIECTB OCHOBAHMS:
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1) CuSOyg;
2) KOH;
3) HCI;
4) H2SO0a.
16. BeiOepute U3 pecTaBICHHBIX BEIIECTB COJH:
1) HNOsg;
2) Ba(OH);
3) HI;
4) CuCl,.
17. Xumus nzyqaer:
1) npupoaHbIC ABICHHUS,
2) CrocoObl MOTyYEHHS BEIIECTB;
3) cocTaB, cTpOCHUE, CBOWCTBA U MPEBPALICHHUS BELICCTB;
4) opraHMYeCKHE BEIIeCTBA
18. BeiOepute U3 MpecTaBICHHBIX BEIECTB CHIIbHBIC JICKTPOJIUTHI:
1) HNOy;
2) HCN;
3) H:S;
4) HI.
19. IIpouecc pacnaja BemiecTBa Ha HOHBI IPU €T0 PACTBOPEHUU WITH PACILIABICHUHU ITO:
1) SJeKTpPONUTHYECKAS AUCCOIMAIINS;
2) DIEKTPOXMMHUYECKAsl JUCCOIUAIINS;
3) ruaposus;
4) THapUpOBaHUE.

20. CootHectr (hopMyIIbl M Ha3BaHUS KUCIIOT:

1. cepHas KHUCIOTA; A) HNOs
2. cossiHas KUCIIOTa; b) HCl1

3. a30THas KUCIIOTA; B) H2SO4
4. pocdopHas kucnora I') H3POg4

21. Beibepurte MeTa 3 CIeAyIOINNX XUMHUECKUX JIEMEHTOB!
1. Au
2. Cl
3. S
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4. C
22. Yo moxa3bIBaeT MOPSIKOBBIA HOMED AIIEMEHTA!
1) Bapsn sapa
2) ATOMHYIO Maccy
3) Ywucio u30TOOB
4) Yucno HEUTPOHOB
23. B rpymmax cBepXy BHU3, paauycC:
1) yBenwuuBactcs
2) yMeHbIIaeTCsl
3) He u3MeHseTCs
4) W yBEIUYMBACTCS U YMCHBIIACTCS
24. VI3 naHHBIX BEIECTB BEIOCPHUTE CIIOKHOE BEIIECTBO:
1) cepHas KHCIOTa;
2) woxm;
3) anmas;
4) 030H.
25. XKup oOpasyercs B pe3ybTaTe B3auMOJICHCTBUS
1) creaprHOBOM KHCIOTHI U METAHOJIA
2) OJICMHOBOW KHCJIOTHI ¥ STUJICHIIIUKOJIS
3) ameranbpaeruaa v riIMIepUHA
4) ThuWIepuHa U MaJbMUTHHOBOM KHCIIOTHI
26. XuMUYECKUH 2JIEMEHT - 3TO
1) BuA aTOMOB C OJIMTHAKOBBIM 3apsIIOM sIpa;
2) DIEKTPOHEHTpaJbHAS YacTHUIlA, COCTOSIIAS U3 TIOJIOKUTEIBHO 3aPSHKEHHOTO
aTOMHOTO SiIpa U OTPHUIIATEIILHO 3aPSKEHHBIX IICKTPOHOB;
3) oTpuIATEIbHO 3aPSHKCHHBIN HOH,
4) TOJOXUTEITHHO 3apsHKEHHBIH HOH.
27. SInpo aTomMa COCTOMUT U3 YACTHIL:
1) HEHWTPOHOB M 3JIEKTPOHOB
2) TPOTOHOB U HEHTPOHOB
3) MPOTOHOB M AJIEKTPOHOB
4) HEWTpPOHOB
28. DnexTpoHHas (opMyJsia BHEIIHETO SJIEKTPOHHOTO CJI0sI MarHus
1) 3st
2) 3S22p’
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3) 3S22p?
4) 352
29. IleproMYHOCTh B UBMEHEHUH
CBOMCTB XUMHUYECKHX JIEMEHTOB SIBJISIETCS PE3YJIbTATOM
1) mepuoIUYECcKOro MOBTOPEHHS YMCIIA 3JICKTPOHOB HAa BHELITHEM YPOBHE B aTOME;
2) BO3pacTaHHs 3apsja sAapa;
3) BO3pacTaHMs YKCIA DJICKTPOHOB HA BHELIHEM YPOBHE;
4) BO3pacTaHMs 3apsjia s/pa U YKCIa IEKTPOHOB Ha BHEIIHEM YPOBHE
30. [l coneil 1 OCHOBHBIX OKCHJIOB XapaKTePeH BHJI XUMUIECKOH CBS3H
1) uonHas
2) KOBAJICHTHAsl HEMOJIsIpHAsI
3) MeramMyecKast
4) KoBaJICHTHAsI MOJISIPHAS
31. AnnoTporiHeie MOJU(HUKAIINHN - 3TO
1) O2uOs
2) O2u SO
3) O2u SO3
4) O2u CO2
32. Peakuusi, ypaBHEHUE KOTOPOH

Zn +2 HCl =ZnCl; +H21T OTHOCHTCH K peakKIuaM:

1) coemuHeHuUs
2) pa3noxeHHs
3) 3amernieHus
4) obmena
33. UcTuHHBIC pacTBOPBI UMEIOT pa3Mephbl AUCTICPCHBIX YaCTHII
1) wmenee 1 HM
2) ot 1 mo 100 um
3) 0oneel00 aM
4) pasHo 100 HM
34. Kucnotel umeroT hopmyiry
1) CO:
2) H2COs
3) K2COs
4) NaOH
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35. O6BEM Taza Bojopo/ia, 00pa3yromerocs Ipyu B3auMOICHCTBIY IIMHKA Maccoit 6,5
IPaMMOB C XJIOPOBOJIOPOIHON KUCIOTOH 10 ypaBHeHuIo peakuuu Zn +2 HCl = Zn Cl2
+H2T cocraBxserT:

1) 224 m
2) 11,2 m
3) LI12m;
4) 2,24 n.

36. AM(poTepHbIE COeTUHEHHS — 3TO COSAMHEHUS, KOTOPBIE B 3aBUCUMOCTHU OT YCJIOBUH,
B3aMMO/JICHCTBYIOT C BEUIECTBAMU
1) xucnoramu;

2) OCHOBaHHSIMHU;
3) KHCIOTaMH M IIeJI0YaMU;
4) TpOCTHIMU BEIICCTBAMHU

37. CepHast KMCIIOTa M THIPOOKCU]] HATPUS IPUMEHSIOTCS B aKKyMYJISITOPHBIX OaTapesx,

TaK KaK OHU:

1) HE’IIEKTPOIHTHI

2) cnalble 3JIEKTPOIUTHI
3) CHIIBHBIE AIIEKTPOIUTHI
4) cpeqHUE IEKTPOITUTHI

38. [IpuMeHeHe METaJUIOB B KA4eCTBE IMPOBOJIHUKOB OCHOBAHO HA CBOMCTBAX
1) tBEpmOCTH
2) 9JIEKTPOIIPOBOIHOCTh
3) IUIaCTUYHOCTH
4) TemIonpPOBOIHOCTh

39. CxopocTh XUMHYECKOW PEaKIIMK TOPEHUS CEPhI B KUCIOPOJIE YMEHBIIACTCS TIPH
1) yBenuYeHHH KOHLEHTPALUH KUCIOPOIa
2) TOBBINICHUH TEMIIEPATYPHI
3) TOHWXEHHU TEeMIIepaTypbl
4) yBEJIMYCHUU KOHIICHTPAIIUU OKCHUIA cephl (4)

40. OTHOCHUTEINIbHAS MOJISKYJIsIpHAst Macca yriiekucioro raza CO2 cocraBiseT:

1) 123;
2) 44;
3) 18;
4) 46.
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KonuyecTtBo HaOpaHHBIX 0a/1710B Onenka
40 - 36 5 (OTIU4HO)
36 —28 4 (xoporto)
28 — 20 3 (yAOBIETBOPUTEIHHO)
20-0 2 (HeyIOBIETBOPUTEILHO)

3adeT cTaBUTCS CTYACHTY IIPU IMOJTYYCHHUHN OLCHKHN HE HUXKE «YIOBJICTBOPUTEIIBHO»

4 Meroanyeckue yKa3zaHHus 1JIs1 00y4alOIMXCSl 10 OCBOCHMIO I CUMIIIMHBI

[lpucrynas k wusyuyenutro gucuumuinHel COQO.01.07 Xwumwus, CTYyIEHT JOJDKEH
O3HAKOMUTbBCA € coJepkKaHueM JaHHoN «Paboueil yueOHOM nporpaMMbl JUCHUIUIMHBD) C TEM,
4TOOBI UMETh YETKOE IPECTaBICHUE O CBOEH paboTe.

WN3ydyeHne AMCLMIIIMHBI  OCYLIECTBIISIETCS HA OCHOBE  BBIJAHHBIX  CTYAEHTY
MIPero1aBaTeNIeM PEKOMEH/ IAIIHIA 110 BBIITOJHEHHIO BCEX 3aJaHUH, IPEAYCMOTPEHHBIX y4eOHBIM
IIJJAHOM U IIPOIPaMMOM.

B nepByro oyepenp HEOOXOAMMO YSCHHUThH L€JIb U 3a/a4d M3Y4aeMOM JIMCLUILIUHBI,
OLIEHUTh 00BEM MaTepHuaja, OTBEIEHHOIO JUIl H3Y4YEHHUS CTYJEHTaMH CaMOCTOSTEIbHO,
o00paTh OCHOBHYIO U JOIOJIHUTENbHYIO JIUTEpaTypy, BBIIBUTH HauOojiee Ba)KHbIE
MpOoOGJIEMBI, CTOSIIIIME IO BOIIPOCAM M3y4aeMOU TUCIUIUINHBI.

BrimonHenue 3amaHuil OCyliecTBIsETCSs B COOTBETCTBUUM C Y4YeOHBIM IUITAHOM H
nporpaMMoil. OHM  JOJDKHBI  BBIIOJIHATBCA B COOTBETCTBHUH C  METOJUYECKUMH
PEKOMEHIalMsAMY, BbIIAaHHBIMHM [pENoJiaBaTeleM, W IMPeACTaBIeHbl B YCTaHOBJIECHHBIE
MIpenojaBaTesieM CPOKH.

W3y4as nepBOMCTOUYHUKH, 11€1eCO00pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall, KOTOPbIH
HE coo0Inaics CTyJeHTaM Ha JIEKIHIX.

Ha 3aHATHSX JEKIMOHHOTO M MPaKTUYECKOTo XapakTepa CTyJIEHTaM Uid paboTh
TpeOyeTcs: TeTpajb ISl 3aMUCH JIEKIIMA U 3aTaHHH.

5 VYueOnasa Jaureparypa W pecypcbl HHGPOPMALMOHHO-TEICKOMMYHHUKAIIMOHHOH CeTH
«HuTepHeT»
OcHOBHas uTeparypa

bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octpornsigos, T. b. Boiirona, JI.

I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL.:

https://book.ru/book/950237 (nata ob6pamenus: 26.08.2024). — TeKCT : 3MEKTPOHHBIMH.

JlononuurtenpHas IuTEpaTypa
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1. AndunorenoBa, WM. B. Xumusa: y4eOHUK © TNPAKTUKYM JUISS  CPEIHETO
npodeccuonansHoro oopasopanus / M. B. Audunorenosa, A. B. babkos, B. A. [TonkoB. —
2-e u3 ., uctp. u gon. — Mocksa: U3parensctBo IOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumwus: yueOnuk musa CIIO / H. A. Uleromuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Xumus. 10 xnacc. Yroyonéunsiii yposens : yueOnux/ B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocBenienue, 2022. —
446, [2] c.: ni.

4. Yepnukosa, H. 0. Xumus B noctynHom u3noxkeHun: yaeOHoe mocobue mist crio / H. 1O.
UepuukoBa. — 2-¢ us., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — TekcT: 3nekTpoHHBIA // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL: https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JIIsl aBTOPU3. TIOJIH30BATEIICH.

5. bmmnos, JI. H. Xumus: yaeounuk aiist CI10 / J1. H. bimuos, U. JI. Tlepdunosa, T. B. Cokomnosa.
— 2-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: oanektpoHHbii // JlaHb: 23JeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/167183 (nara oopamenus: 14.10.2022). — Pexxum noctyma: mms
aBTOPH3. NIOJIb30BATEIICH.

HNuTeprer-pecypcest:

www.hemi.wallst.ru (O6pa3zoBarenbHbIi CAHT A IKOTBHUKOB « XUMHESD» ).

www.alhimikov.net (O6pa3oBartenbHbIil CAiT /IS IIKOJTBHUKOB).

WWW.chem.msu.su (DaeKTpoHHast ONOIHOTEKA IO XUMHH).

https://sites.google.com/site/himulacom/ (O6pa3oBarenbHbIii CailT: XUMYJIs)

o ~ w0 e

DOnekTpoHHO-OnOnuoreuHas cucrtema (ObC) «YHuUBepcuTeTckas OMOIMOTEKa OHIANH»

www.biblioclub.ru

6. hvsh.ru— XXypuan «Xumusi B mkosey.
7. https://postnauka.ru/themes/chemistry — neknuu 1o xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHblii npoekT «ieMeHThl OosblIod Haykw» ((pHU3uKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O HU3HU, HayKu 0 3emiie). HOBOCTH HayKu, KHUTH, HAYYHO-TIOMYJISIPHbIE
CTaTbH, JEKIUH, SHIUKIIONETNH.

8. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nonyJsipHOTO XypHana «llorenumnany». Xypuan usmaércsa ¢ 2005 r., ¢ 2011 r. —
pazaen « Xumus».

9. http://gotourl.ru/4785 (http://www.hij.ru/)



http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
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Caiit HayYyHO-ITOMYJISIPHOTO JKypHaa « XUMus U xu3Hb». XKypHan nznaércs ¢ 1965 r.

10. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 1eKTpOHHAas O0MOIMoTeKa XuMHuUYeckoro nopraina «Chemnet», conepkuT yueOHble U
MH(pOpPMaLMOHHbIE MaTepUaIbl Ul IIKOJIBHUKOB U yuuTenei. B Heil MoxkHO HaliTh yueOHUKN
no o0mield ¥ HeOpPraHMYECKOW XWMHUH, OPTaHHUYECKOW XMMHUH, MYyJIbTHMEAHaMaTepHalIbl, a
TAK)KE 33J1a4¥ XUMUYECKHUX OJIMMIIAA]] C PEIICHUSMHU, 33/1a4U BCTYIIUTEIIBHBIX K3aMEHOB JUIS
aOUTYPHUEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie marepuansl 00 onummnuagax: MOCKOBCKOM Topojickoi, Bcepoccuiickoid,
MenpeneeBcKoi, MexnyHapoaHOM. [IpuBegenbl  3amaum TEOPETUYECKUX U
AKCIIEPUMEHTAIBHBIX TYPOB, MOJIPOOHBIE PellIeHus], CIIUCKH U hoTorpaduu modeauTenei.

12. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

Cucrema QUCTaHLIIMOHHOTO OOYy4Y€HHs, HalpaBiieHHas B IEPBYIO Ouepe/lb Ha IMOATOTOBKY K
OJIUMIIMAJIAM BCEX YpPOBHEH — OT WIKOJBHBIX A0 MexayHapoaHoi. CalT comepKut
OTPOMHOE KOJIMYECTBO 33/a4, CrPyNIMPOBAaHHBIX KaK II0 TEMaM, Tak U 1o oaumnuaznam. Ilo
BCEM OCHOBHBIM pa3zjiejlaM XUMHUHM TNPUBEAEH TEOPETUUYECKUN MaTepual U pa3oOpaHbl
peLIeHUs TUITOBBIX 3a/1a4.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/)

HOpTaJ'I mo HaHoTexHonorusM. (OcHOBHas oejb — Ppa3BUTUC O6pa3OBaHI/I$I B o0actu
HAHOTEXHOJIOTHH M IOJATOTOBKA K HUHTCPHET-OJIUMITUAAC 110 HAHOTCXHOJIOTUSAM.

14. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHast ”HQOpMaIs 0 XUMUYECKUX JIEMEHTaX U UX CBOMCTBaX (Ha aHIVIMHCKOM
SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)

HCKOMMCp‘ICCKI/Iﬁ cait OHHaﬁH-O6paSOBaHHH, COACPIKUT MHOTO MHTCPCCHBIX O6p8.30BaTCJ'ILHLIX
KypCOB " BUJICOJICKIIMI JITIs IIKOJIbBHUKOB, CTYACHTOB 1 y‘-IHTCJ'ICﬁ.

17. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUpPE XUMUU WH(DOPMALIMOHHBIN
MHTEpHET-pecypc (CalT MIaTHbBIN).

18. http://www.organic-chemistry.org/

ITopTas o OpraHUYEeCcKOM XMMHUN HA aHTJIMKCKOM SI3BIKE.

19. http://www.xumuk.ru
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CaiiT 0 XUMHUH: KJIACCUYECKHE YUEOHUKH, CIIPABOUYHUKHU, IHIIUKIONEINH, IOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKLUi, COCTABICHUE YPABHEHUM PEaKIIUil.

20. http://orgchemlab.com/

Caiit, MOCBAIMEHHBIN TPAKTHYECKON paboTe B 1abopaTopumu.
6 MarepuanbHo-TeXHUYeCKasA 0a3a, HH(PpOPMALMOHHBIE TEXHOJOIMH, NPOrpPaMMHOe
obecnieyeHue U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

Jliig peanuzanuy NporpaMMbl JUCIUIUIMHBI TOJKHBI OBITH IPEyCMOTPEHBI CIEAYIOLINE
CHelMallbHble TOMEIIeHUs: Y4eOHbI KaOWHeT XUMHUU W/WIM Y4eOHOM XUMHUYECKOU
nabopaTopuu.

Ob6opynoBanue yuyeOHOro KaOuHeTa (HarJIsAHBIE TOCOOMS): HAOOPBI MIAPOCTEPIKHEBBIX
MoJieJIiel MOJIEeKYJ, MOJENH KPHUCTAUIMYECKUX PEIIETOK, KOJUJIEKIHUU MPOCTBIX U CIOXKHBIX
BEIIECTB W/WIM KOJUJICKIIUU TMOJIMMEPOB; KOJUJICKIMS TOPHBIX MOPOA M MHHEpAloB, Tabiuia
Memnneneesa, yueOHbIe QHIBMBIL, IIH(PPOBBIE 00pA30BATEIBHBIE PECYPCHI.

TexHuyeckue cpeacTBa OOy4dEHMs: KOMIIBIOTEP C YCTPOMCTBaMH BOCIPOU3BEACHUS
3ByKa, MPUHTEP, MYJbTUMEIHA-TIPOCKTOP C OKPaHOM, MYyJbTUMEIUiHAas JOCKa, YKa3Ka-

pe3eHTep AJIsl IPE3CHTALUM.


http://orgchemlab.com/

