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1 O01mme noJ10KeHU s

11 O0J1acTh NPMMEHEeHHUs POrPaMMbI

PaGouass mporpamma  y4yeOHOW  AMCLUMIUIMHBI  SIBJISIETCS  YacTbl0  OCHOBHOI
npodeccuoHaIbHON 00pa3oBaTeIbHOM porpamMmel B cooTBeTcTBHM ¢ PI'OC 1o cnenuanbHOCTH
12.02.08 «IIpote3no-oproneauueckas ¥ peadMINTaIIMOHHAS TEXHUKAY.

Pabouas mnporpamma y4yeOHOW IUCIMILIMHBI HCIOJB3YIOTCS B MPO(EeCcCHOHATFHOM
o0pa3oBaHuH, Iie HEOOXOIUMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIICH 00JIaCTH.

1.2 MecTO IMCUUIJIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHAJIbHOM 00pa3oBaTeIbLHOM
NPOrpaMMmblI

JlucuuruinHa sBJsieTcss 0a30BOM JUCHUIUIMHOW OOMIEro 00pa30BaTeNbHOTO IHKJIA.
W3ydaercs Ha MepBOM Kypce B IEPBOM U BTOPOM CEMECTPE.

1.3 Lenu u 3a1a4n y4eOHOH TUCHUILINHBI

[lenb10 y4eOHON AUCIUTUTUHBI SBISIETCS (JOPMHUPOBAHUE Y CTYICHTOB MIPEICTABICHHS O
XUMHYECKON COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpa KaK OCHOBBI IPHUHSTHS
pelleHui B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYallUAX, OTBETCTBEHHOI'O TMOBEICHUS B
IPUPOJIHOM cpejie.

JU1st TOCTHIKEHUSI TIOCTABIICHHOM 11esn paboyasi mporpaMmmMa OpUEeHTHPOBaHA Ha peIIeHUe
CIIEYIOIIKX 3a4aY:

e cdopmMupoBaTH NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX IIPOIECCOB U
ABJICHUI B OKPY’KaIOILLEN Cpelie, IEJIOCTHOM HayYHON KapTUHBI MUpa, B3aUMOCBSI3U U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® OBJIaJeTh YMEHHS COCTABJATH (OPMYJIbl HEOPraHUUECKUX U OPraHUYECKUX BELIECTB,
YpaBHEHHUS XMMHUECKHUX PEaKIHid, 00BACHATh UX CMBIC], HHTEPIPETUPOBAThH
PE3yJIbTaThl XUMHUYECKHUX KCIIEPUMEHTOB;

® cdopMupPOBATH HABBIKH IIPOBEAEHUS MPOCTEUIINX XUMUYECKHUX IKCIIEPUMEHTAIBHBIX
UCCIJIEIOBaHUM ¢ COOII0OCHUEM MTpaBUJl 0€30IacHOTr0 0OpallleHus C BeIeCTBaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

® Ppa3BUTh YMEHHS MCIO0Jb30BAaTh HH()OPMAIIMIO XUMUUYECKOTO XapaKkTepa U3
Pa3INYHBIX UCTOYHUKOB;

e cdopmMupoBaTh yMEHHS IPOTHO3UPOBATDH NIOCIEACTBUS CBOEH EATEIBHOCTU U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOIIECCOB;

e cdopMupoBaTHL NOHMMAHME 3HAYMMOCTH JTOCTHKEHUN XUMUYECKON HAYKU U

TEXHOJIOTHH JIJIsl pa3BUTHS COIMATLHON U TPOU3BOJICTBEHHOMU Cep.
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IInanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE

B pesynbrare u3ydenus yaeOHONM AUCHUIUIMHBI «XUMUS 00yUYArOIIUIACS TOJHKEH:

1) 3HaTh:

3dKOH COXpPAaHCHHUA MACC, 3aKOH ITOCTOSHCTBA COCTaBad, 3dKOH IIPOCTBIX KPATHBIX

OTHOLHCHI/If/'I, 3aKOH ABOF&HPO n CJICACTBUA U3 HETO,

3JICMEHTOB;

OCHOBHBIE I10JIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUECHHUS;

XUMHUYECKYIO CUMBOJIMKY;

BUJIbI XUMHUYECKON CBS3H;

ra3oBbl€ 3aKOHbBI U MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO I'a30B;

CBOWCTBA BEIIECTB B KHJIKOM, TBEPJIOM U Ta3000pa3HOM COCTOSIHHSX;
KJIacCU(UKAILUI0 HEOPraHUYECKHUX BEILECTB;

THUIIBI PEAKLUI B HEOPIraHUYECKON XUMUH;

HOMEHKJIATypy, [TOJIyY€HHE U XUMUYECKHE CBOMCTBA HEOPIaHUUYECKUX BEILIECTB
IIPUHLIMIIBI 3aTI0JTHEHUS] ATOMHBIX OpOUTasIeH 3IEKTpOHAMM;
IPOTOHHO-HEUTPOHHYIO MOJIENIb CTPOEHUS SJIpa;

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKkoH Menjaeneera u CTPYKTYpPY HepHOHquCKOﬁ CHUCTCMbI

WU3MEHEHUE CBOMCTB JIEMEHTOB B IIEPUOJAX U IPYIIIAX
TEOPUIO EKTPOIIUTUYECKON TUCCOLUALUH, SJIEKTPOIUTHI U HEAIEKTPOJIUTHI;
IIpaBUJjIa COCTABIICHUS UOHHBIX YPaBHEHUM, NOHBI, KATUOHBI U AHUOHBI;

ONpesieNieHue  OKHCIUTENIbHO-BOCCTAaHOBUTENbHBIX peakuuit  (OBP), crenenb

OKHCJICHHA, OKHCIINTCIIb 1 BOCCTAHOBUTCIIb,

IpaBUiia pacyera CTeleHe OKUCIEHHs] aTOMOB B COEIMHEHNH;
knaccudukanuto OBP;
IpaBHJia PACCTAHOBKU KOA(P(GUILIMEHTOB METO/I0M 3JIEKTPOHHOTO OajaHca;

0COOEHHOCTH AJIEKTPOHHOI'O CTPOCHUS METAJUIOB, UX nosoxkeHue B [lepruoauueckoit

CUCTCEME, HAXOXJACHUC B IIPUPOJL, MOJITYICHHUE,

CYIITHOCTBH METAUTNYECKOM CBs3H,

O6H_II/IC (I)I/I3I/I‘ICCKI/IC CBOMCTBA MCTAJlJIOB, 0COOEHHOCTH CTPOCHUA ux

KPUCTAJUIMYECKOU PELIETKH;

XMMHYSCKHE CBOMCTBA METAJUIOB M WX B3aHMMOCBSA3b C IMOJ0KCHHEM MeETallla B

[Teproanueckoi cuCTEME U 3JIEKTPOXUMHUYECKOM PSIIY HANPSIKEHUI;

KJIACCHU(UKAILIUIO OPTaHUYECKUX COCTUHEHHIA,
MpaBUJIa HOMEHKJIATYPBl OPraHUYECKUX COEAMHEHHUI;

KJIaCCU(DUKAIIMIO PEAKITNN B OPTaHUUECKOU XUMUH;
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. XAMHYECKHE CBOMCTBA KJIACCOB OPraHUYECKUX COCIMHEHUM.

2) yMeTh:

. yMcaTh XUMUYECKHE (OPMYJIbI BEIIECTB U COCTABJIATh YPAaBHEHHS XHMHUYECKHX
peaKIuii;

. MPOU3BOJUTH CTEXHOMETPUYECKHE pACUeThl [0 XUMHUYECKUM (dopMyliaM |

YpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C IPUMCHCHHUCM 3HAHUM OCHOBHBIX 3aKOHOB XUMUU,

. IIPOU3BOJUTH PACYETHI 110 Ta30BbIM 3aKOHAM;

. XapakTepu3oBaTh CBOWCTBA BELIECTB B TIa3000pa3HOM, JKUAKOM U TBEPAOM
COCTOSIHMSIX;

. OTIpeNeNATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO MacCy BeIIeCTBa B Tra3000pa3HOM
COCTOSIHUY;

. UCcaTh XUMUYECKUE (OPMYJIbI BELIECTB;

. COCTABJIAATh YPABHEHUSI XUMUYECKUX PEAKIIMNA U pacCTaBIATh KO3 PHUIIUEHTHI;

. KJIaccu(UIUPOBATh U J1aBaTh Ha3BaHUE BEIIECTBAM HEOPTaHMUECKOW MPUPOIBI;

. XapaKTepU30BaTh XUMHUUYECKUE CBOWCTBA HEOPIAHUUECKUX BEILIECTB;

. OOBSICHUTh (PU3UUECKUI CMBICT HOMEpa IEPHOAA, TPYIIIbI;

. XapakTepu30BaTb H3MEHEHUE CBOWCTB JJIEMEHTOB B IIEPUOAAX M TIpPYIIAX H

O0BSICHUTH MNpUIUHY NCPUOJUIHOCTH CBOICTB aTOMOB OJICMCHTOB,

® COCTABJIATH IMOJHBIC JJICKTPOHHBIC U Fpaq}I/IqGCKHe (1)0pMy.]'IBI aTOMOB JJICMCHTOB C
YKa3aHueM ceMeicTBa U OJICKTPOHHLIX aHAJIOT'OB;

® YCTAaHOBUTDH HOpr}IKOBBIﬁ HOMCp 3JICMCHTA U KOJHUYCCTBO HCfITpOHOB B AOp€ €ro
aToMa UCxXoas U3 SJICKTPOHHOI'O CTPOCHHUA €TI0 NOHA,

° MNpOBOAUTL CPABHCHUC XUMHYCCKHUX JSJICMCHTOB IIO paJguyCy aroMa, SHEPIruu
HOHU3alMU, OSHEPTHUU CPOACTBA K DIJICKTPOHY, OTHOCHUTEIbHOU QJICKTPOOTPULATCIIBHOCTH,

METAJIJNIMYHOCTH, OKHUCIIUTCIBHBIM 1 BOCCTAHOBUTCJIIbHBIM CBOﬁCTBaM, XapaKTCPy BBICHICTO OKCHU A U

TUAPOKCHUA;

. ONPEAENATh TUIl XUMUYECKOU CBS3U B COCAMHEHUAX;

. YKa3bIBaTh HAIIPABJICHUE CMELICHUS XUMUYECKOTO PAaBHOBECUsS IPU H3MEHEHUU
YCIIOBHI;

. pPacCTaBiIATh CTENEHb OKUCIIEHUSI aTOMOB B COEIMHEHUSX

. yKka3ath poib coequHeHuss B OBP, 0CHOBBIBasiCh Ha 3HAUEHUU CTETICHU OKHUCIICHHUS;

. paccTaBisATh KOAPHUITUEHTHI METOJIOM IJIEKTPOHHOTO OallaHca;

. ONPEAEIUTH BO3MOXKHOCTB ITPOTEKAHUS PEAKLUU;

. COCTaBJISITh CTPYKTYPHYIO (JOPMYJTy BEIIECTBA 10 HA3BaHMIO;
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. [IACaTh YPABHEHMS PEAKIU C y4aCTUEM OPraHUYECKUX BEIIECTB U YKA3aHUEM THIIA
peakuuy;

. pelaTh pacyeTHBIC 3aa41 C y4aCTUEM OPTaHUYECKUX BEILECTB;

. UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHUS B IPAKTUYECKOH EATEIbHOCTH U

MMOBCETHEBHOM KU3HH:

a) BBIABJICHHUS U OOBSCHEHUS XUMHUYECCKUX SIBICHHH Pa3IMYHBIX TEKYIIUX COOBITHA W
CUTYalLIHii;

0) HaXOXIEHUS M TPUMEHCHHUS XUMHUYCCKONM MHPOpMAIMK, BKIIOYAsS ATHUKETKH,
CTATUCTUYECKUE MaTepualibl U pecypcbl VHTepHeTa; MmpaBUIILHOM OIIEHKH COCTaBa MPOJYKTOB
MUIICBON, KOCMETUYECKOW M XUMHUYECKOW MPOMBIIIICHHOCTH; COCTABJICHUE COATaHCHPOBAHHOTO
paruoHa;

B) IOHUMaHUs MAPKETHUHTOBBIX YJIOBOK Ha MUIIEBON MPOAYKIIUH.

2 CTpyKTypa u cojep:KaHHe IUCHUIITHHBI
2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI padoT

O6beM yueOHON AUCHMILTNHBI U BUABI Pa0OT Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHus

B IIEPBOM CEMECTPE IICPBOI'O Kypca:

O0Bem yuebHOI paboTHl,
. Jac.
Bunb! yae6HOI paboTh
B T.Y. [I0 CEMECTpaM
Bcero
1 2
VYuebHas Harpy3Ka 00y4arouXcs BCET0, B TOM YHCIIE: 78 32 46
JIEKLIAU 39 16 23
MIPaKTHYECKHE 3aHATHUS 31 16 15
abopaTOpHBIE 3aHATHUS 8 8
caMocCTosITeIbHasl paboTa 00yJaroIuXCs He
npedycmompenda
KOHCYJIbTAIlUN 2 - 2
MPOMEKYTOUHAST ATTECTAIIUS - - -
dopMa MPOMEKYTOYHOM aTTecTaluu Hp., 3auér c Hpyras 3auét c
OIICHKOM dhopma OIICHKOM
KOHTPOJISI
2.2 TemaTnyeckuii MJIAH U CO/IePKAHNE TUCITUIITHHBI
[IpeacTaBuTh TEMAaTUYECKUM TIJIAH U COJIEPKAaHUE TUCIIUIUIMHBI B (hOopMe TaOIUIIbL:
No Pacnipenenenne
Haumenoanue Tem
n/m Copepxanne TeM (pa3zneioB) JacoB
(pa3nenoB) 7 [ e | g
Pasnen 1. OcHOBBI CTpPOEHHS BEIIECTBA
1.1 | CrpoeHue aTomoB CoBpemeHHass  MOJENb  CTPOEHUS  aToMa.
XUMHUYECKUX IJTEMEHTOB U | CHMBOJIMYCCKUN SI3bIK XUMUH. XHUMHYECKHI | o 2
NpupoAa XUMHYECKOH 5eMEHT. DJIeKTPOHHAs KOH(HUIypalus aroMa.
CBSI3U
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Knaccudukaius XuMUIECKHX 3JIEMEHTOB (s-, P-,
d-a;meMeHTHI). Banenrtnsie 3JIEKTPOHEI.
BanenrHocTs. DJIeKTPOHHAs IpHpoIa
XUMHYECKOH CBS3H. DJIEKTPOOTPULIATECILHOCTb.
Buapl  xumudeckoil  cBA3M  (KOBaJICHTHA,
HOHHAs, METAUIMYECKas, BOIOPOAHAs) U
CIIocoObI e¢ 00pa3oBaHMsL.

Pemienne  3agaHuii Ha  MCIIONBL30BaHUE
XHUMHYECKON CHMBOJIUKU u Ha3BaHHI
COEIMHEHMIH o HOMEHKJIATYPe
MEXKIYHAPOIHOTO COM03a TEOPETUYCCKOW WU
MPUKIATHON XMMHU U TPUBHAILHBIX Ha3BaHHUM
JUIS  COCTaBICHHUS  XHMHYCCKHX  (opMyn
JIByXaTOMHBIX CO€IMHEHHH (oKcHIOB,
Cyab(QHIOB, THAPHIOB M T.OI.) U JPYTUX
HEOPraHWYECKHX  COCJAMHCHHH  OTIENbHBIX
KJIACCOB.

IIpakTHueckne 3aaHns Ha YCTaHOBIEHHUE CBSI3H
MEXJYy CTPOEHMEM  aTOMOB  XHMHYECKHX
JJIEMEHTOB M IEPUOJUYECKUM HM3MEHEHUEM
CBOMCTB XUMHMYECKHX DJJEMEHTOB M  HX
COCIMHEHUM B COOTBETCTBUU C IIOJIOXKEHUEM
[IepnoIMYeCKON CUCTEMBI.

12

Ilepuoguyeckmii 3aK0H 1
Tadauna JI.1. MenaeneeBa

[lepuoanueckas cucTema XUMHUYECKUX
anementoB J[.M. Menaeneea. ®duzmdeckuid
cmbicn  Ilepmonmueckoro  3akona .M.
MenneneeBa. 3aKOHOMEPHOCTU  HM3MEHEHUS
CBOMCTB XMMHYECKUX JJIEMEHTOB, 00pa3yeMBbIX
UMH TIPOCTBIX M  CIOXHBIX BEIIECTB B
COOTBETCTBHM C TIOJOKEHHEM XHUMHUYECKOTO
aneMeHTa B llepuoamueckoit  cucreme.
MupoBo33peHuecKoe U Hay4yHOe 3HaueHHe
[lepuonuueckoro 3akona .M. Menneneesa.
IIporuossr /.M. Menneneea. OTKpBITHE HOBBIX
XUMHYECKUX IIEMEHTOB.

Pemmenne MPAKTHKO-OPUEHTHPOBAHHBIX
TEOPETHUYECKHUX 33/IaHWH Ha XapaKTEepU3AIUI0
XUMHYECKHX DdIIeMeHTOB «Metammmueckue /
HEMETAJJIMISCKHE CBOMCTBA,
3JIEKTPOOTPULIATENIEHOCTh XAUMHUYECKUX
AJIEMEHTOB B COOTBETCTBUH C WX DJIEKTPOHHBIM
CTPOEHHEM U TOJIO)KEHHEM B IEPHOIUYECKOI
cucreMe  XxuMu4eckux  anemeHtoB ..
MenneneeBa».  IlocTpoeHne — 21€KTpOHHO-
rpaMUecKuX M SJEKTPOHHBIX CXEM CTPOCHUS
AJIEKTPOHHON OO0OJIOYKH aTroma, OmpeiesieHue
YUClIa 3JEMEHTapHbIX 4YacTHIl B  aTOME.
3aKOHOMEPHOCTH  M3MEHEHUS  XUMHYECKHX
CBOIICTB 3JIEMEHTOB, 00pa3yeMbIX MU MTPOCTHIX
M CIOXHBIX BEHIECTB B COOTBETCTBUH C
MOJIO)KEHUEM ~ XUMHUYECKOTO  JJEMEHTa B
Ilepuoanueckoil cucteme.




Pasn

en 2. XMMHUYECKHE PEAKINH

2.1

Tunel XUMHYECKHX
peakuuit

Knaccudukarius 1 THIIBI XUMMAYECKUX PEaKIUii C
y4acTUEM HEOpPraHMYECKUX BEIIIECTB.
CocTraBiienne ypaBHEeHHI PEakIil COeTMHEHUS,
pasnokeHus, 3aMelleHus, oOMeHa, B T.U.
peaxiuii ropeHusl, OKUCIEHUS-BOCCTAHOBIICHMSL.
VYpaBHeHus OKHCJIEHUS-BOCCTAHOBIICHHUSL.
Cremnenn OKHCIICHUSI. OxucnuTens u
BocCTaHOBUTENb. COCTaBlieHNE U ypaBHUBaHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUuil
METOJIOM AIIEKTPOHHOTO Oamanca.
OKHCINTETFHO-BOCCTAHOBUTEBHBIE PEAKIINA B
MpHUpoJie, MPOU3BOJACTBEHHBIX TIpoIleccax U
JKU3HEESITETbHOCTH OPraHU3MOB.
KomnuecTBeHHbIE  OTHOMIEHWS B XHMHU.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUHU U
pacyeTsl 110 YPaBHEHUSIM XUMUYECKUX PEaKIUi.
Mons Kak eAWHHIA KOJWUYECTBA BEIICCTBA.
MonsipHasg Macca. 3aKOHBI COXPaHEHUs] MacChl U
sHepruu. 3akoH ABoragpo. MoJsipHBIl 00BeM
razoB. OTHOcUTENbHAas IIOTHOCTH Ta30B.
PacueTsl o ypaBHEHHSIM XMMUYECKUX PEAKIUN
c HCIOJIb30BaHUEM MAacchl, o0beMa
(HOpMallbHBIE YCJIOBMSI) Ta30B, KOJHYECTBA
BEIIIeCTBA.

2.2

DJIeKTPOIUTHYECKAS
JUcCOHANMA U HOHHBIA
o0MeH

Teopuss >IEKTPOIUTUYECKOH  JUCCOLMALIMH.
Nonbl. D1eKTponuThl, HEANEKTPOIUTHI. Peakiiuu
noHHoro obOmeHa. CocTaBieHHE peakiuit
MOHHOIO OOMEHa IIyTeM COCTaBJIICHHS UX
MOJIHBIX M COKpAIllEHHBIX MOHHBIX YPaBHEHUH.
KucnotHo-ocHOBHBIE peaKINU.

WNoHbl. D1eKTpOAUTHL, HEIIEKTPOIUTHL. Peakuuu
noHHoro obmena. CocraBieHHe peaKIui
WOHHOTO OOMEHa TyTeM COCTaBJICHHS WX
MOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHUIL.
KucnoTHO-OCHOBHBIE peakiuu. 3ajaHus Ha
COCTaBJICHUE HOHHBIX pEaKLUUd M peakuui
TUAPOJIN3A COJIEH.

Pasn

en 3. CTpO@HI/IC M CBOICTBA HCOPTraHNYCCKUX BCHICCTB

3.1

Kaaccupuxanus,
HOMEHKJIATYPA U CTPOCHHUE
HEOPraHU4YecKUX BellecTB

[Ipeamer HEOPraHu4YeCcKOn XUMUHU.
Knaccupukanms HeEOpPraHMYeCKUX  BEIIECTB.
IIpocteie m cnoxxHbele BemiecTBa. (OCHOBHEBIE
KJacchl ~ CJOXHBIX  BeUIeCTB  (OKCHPBI,
THIPOKCHU[IBI, KHUCIOTBI, COJM). B3aumocBs3b
HEOPTaHUYECKUX BEIIIECTB. ArperatHbie
cocTOsiHUS  BellecTBa. Kpucrtamiuueckue u
aMop(QHbIe BemecTBa. THIBI KPUCTAIUIMIECKUX
pemeTok (aToMHasi, MOJIEKYJIApHas, HOHHaf,
METaJUIM4ecKas). 3aBHCHUMOCTh (DHU3NYECKUX
CBOICTB BeIIECTBa OT THUIA KPHUCTAIINYECKON
pEIIeTKH. 3aBUCHMOCTH XUMHYECKOH
aKTUBHOCTH BEMIECTB OT BHJA XUMHYECKOM
CBA3M W THIA KPHUCTAIIMYECKOH pEIIETKH.
[TprumHBl MHOT000pa3usl BEIIECTB.
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HomenkiaTypa  HEOpraHWYECKHX  BEIECTB:
Ha3BaHUE BEIIECTBA MCXOMA U3 UX XUMHUYECKOU
(GOpMyNTBI WM COCTaBICHHE XHUMHYECKOU
(hopMyITBI HICXOl W3 Ha3BaHWS BEIIECTBA IO
mexayHaponHoit (MIOITAK) wim TpuBnanbHON
HOMEHKJIIAType.

Pemenne MPaKTUYECKUX 3a/IaHUM o
KJIACCU(UKAIMH, HOMCHKJIATYPE ¥ XUMUYCCKUM
dhopmynam HEOPTaHUYIECKUX BEIIIECTB
Pa3IMYHBIX KIAcCOB (YrapHBIU ra3, YrIICKUCIbIN
ra3, aMMHaK, TralleHas W3BeCTh, HETaIlIeHas
W3BECTh, MMUTHEBASI COJIa U APYTUX): HA3bIBATh U
COCTaBJIATh (HOPMYJIBI XMMHUYESCKUX BEIIECTB,
OTIpeAeTATH MPUHAIIEKHOCTD K KIIaccy.

UcTtounnku xumuueckoil nHGpopManuu (CpeacTs
MaccoBoil wmH(popManuu, cetb HHTepHET U
npyrue). [louck nHbOpMauM MO Ha3BaHUSM,
UACHTHU(OUKATOPaM, CTPYKTYPHBIM (popmymmam.

3.2

Pusuko-xuMHUYECKHEe
CBOICTBA HEOPraHUYECKUX
BelIeCTB

Metamiel. OOmmue GU3NYSCKUE U XUMHYCCKUC
cBoiictBa MetammioB. CrocoObl  MOMydeHUsI.
3HaueHNe METaJJIOB U HEMETAJJIOB B MIPUPOJIE U
JKU3HEESITEIbHOCTH YelIOBEeKa U OpPraHH3MOB.
Koppo3sus Metannos: BUAbI KOPPO3UH, CIIOCOOBI
3alIUTHl METAJUIOB OT KOPPO3UHU

Hemeramner. O6mue puznyeckue 1 XUMHIECKUE
CBOIMCTBa HEMETAUIOB. THUIMYHBIE CBOMCTBA
HemeraioB [V— VII rpynn. Knaccudukauus u
HOMEHK/IATypa  COCAMHCHMH  HEMETaJUIOB.
KpyroBopoTsl  OMOTEHHBIX  DJIEMEHTOB B

pUpPOIE
XHUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEIECTB (okcumoB,

THAPOKCUIIOB,  KHCIIOT, COJel U  1p.).
3aKOHOMEPHOCTH B  W3MCHEHUU  CBOMCTB
MPOCTBIX BELIECTB, BOJOPOAHBIX COEAMHEHHH,
BBICIIMX OKCHJIOB U THAPOKCUIOB.

CocTraBiieHHE ypaBHEHUI XUMUYECKUX peakInui

c y4acTHEM MPOCTBIX U CIIOKHBIX
HEOPraHWYECKUX  BEHIECTB:  METAUIOB U
HEMETAJUIOB; OKCHUIO0B METAJJIOB, HEMETAJJIOB U
aM(pOTEpHBIX ~ 3JEMEHTOB;  HEOPTraHWYEeCKUX
KHCIIOT, OCHOBaHUU u amM(OTEepHBIX
THIPOKCH/IOB; HEOPTraHWIEeCKIX coei,
XapaKTEePU3YIOIINX UX CBOMCTBA.

Pewenne MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 33JaHUN Ha CBOMCTBAa, COCTaB,
NOJy4eHHe M 0e30MacHOe  HCIOJIb30BaHHUE
BAXHEHIINX HEOPTaHMYECKHX BEIIECTB B OBITY U
MIPAKTUYECKOM IS TENIEHOCTH YEJIOBEKa.

3.3

Nnentuduxauus
HEOPraHu4YecKUX BellecTB

Pemenne OKCIICPUMEHTAJIBHBIX 3aga4 10
XUMHUYECCKHUM CBOICTBaM MCTAJIJIOB u
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HEMETAJIJIOB, IO pacCliO3HaBaHWUIO U IMOJIYYCHUIO
COCIUHCHUI METAJIOB U HEMETAJIOB.

UNnentudukanys HEOPraHUYECKHX BEIIECTB C
UCTIONB30BAaHUEM  HMX  (DU3UKO-XUMHUYCCKHX
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. [Ipeamer oOpraHm4yeckoil XHMUH.
MecTo M 3HaUeHHE OPraHMYEeCKOH XHMHU B
CHCTEME €CTECTBEHHBIX HayK.

Xumugeckoe CTpOEHHE Kak TIOPSATIOK
COEJIMHEHMs] aTOMOB B MOJIEKYJIE COTJIACHO WX
BaJeHTHOCTH. OCHOBHBIE TIOJNIOXKEHHUS TEOPUHU
XUMHYECKOTO CTPOECHUS OpPraHUYECKUX
coenmuHeHnit A.M. bytnepoBa. YriepomHbrit
CKEeJIeT OpraHNYecKON MOJEKYJbl. 3aBUCUMOCTh
CBOHCTB BCIICCTB OT XHUMHUUYCCKOI'0 CTPOCHUA
MorekyIr. M3omepus u u3omephl.

[onsiTre o GhyHKIMOHANBHOI TpyTe. Pagukair.
[lpuanuner  knaccuukanmuu — OpPraHUIECKUX
coeMHEeHN. MexlyHapoiHasi HOMEHKIIaTypa U
MPUHLOUIBI ~ HOMEHKIATYpPhl ~ OPraHUYeCKHX
coenmuHeHnit. [loHATHE 00 a3oTcomepKammx
COCAUMHCHUAX, 6HOJ’IOFH‘ICCKI/I AKTHUBHBIX
BemlecTBax (YriaeBoJax, Kupax, Oenmkax u zp.),
BBEICOKOMOJIEKYIIIPHBIX COCIMHEHHSIX
(MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).
Homenkiatypa oOpraHu4yeckux COEAMHEHUI
OTJIEIBHBIX KJIaCCOB (HachIIIEHHBIE,
HEHACHIIIICHHBIC u apoMaTHYECKre
YIJICBOJIOPO/IbI, CHUPTHI, (PEHOJBI, AJbJIETHIbI,
KETOHBI, KapOOHOBBIE KHUCIOTBI H  Jp.)
CocTaBiieHHe  TIONHBIX H  COKpPAIIEHHBIX
CTPYKTYpHBIX (DOpPMYJT OpraHUYECKUX BEIIECTB
OTJIEBHBIX KJIACCOB, UCTIOIB3Yys MX Ha3BAHUS MO
CHUCTEMAaTUYECKOI u TPUBUAIBHOU
HOMEHKJIaType (PTHIICH, alleTWUJIeH, TIUIEPHH,
¢denon, ¢dopManbaerus, YKCycHas KHCJIOTa,
rimiuH).  Pacderst  mpocteiimeit  popmyIibt
OpPTaHWYECKOW  MOJIEKYIIHI, ucxons w3
AJIEMEHTHOr0 cocTana (B %).

4.2

CBojicTBa OpraHnyecKux
coeqNHEeHn

DU3NKO-XUMUYECKHE CBOICTBA OPraHUYECKUX
COEIMHEHUI OTAENBHBIX KIACCOB (0COOCHHOCTH
KJaccu(UKAlMMd W HOMEHKJIATyphl BHYTPH
Kjlacca; TOMOJIOTMYECKHM psx U oOmias
dopmyna; m3omepus; (pU3NUECKHE CBOWCTBA;
XMMHUYECKUE CBOMCTBA; CIIOCOOBI MOTYYEHHUS):

— TpeneNbHbIE YIIEBOAOPOIB (aJKaHBI W
UKIIOoaNKaHbl). ['opeHre MeTaHa Kak OIUH W3
OCHOBHBIX HMCTOYHHUKOB Tera B
MpOMBIIUIGHHOCTH W Obity.  CBo¥iCcTBa
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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 1
PE3KH METAIIOB

— KHUCIIOPOACOAEpKAIIUE COSAUHEHHS (CIUPTHI
1 (DEeHOIBI, KapOOHOBBIE KHCIOTHI U D(HPHI,
anbJeTUAbl ¥ KETOHBI, JKHUPBI, YTJIEBOJIBI).
[IpakTHueckoe NPUMEHEHHWE ATHICHTIHKOIIS,
TITUIEPHHA, ¢enomna. [Ipumenenune
¢dopmanbreruaa, auneTanbAerHaa, YKCYCHOU
KHCIIOTHL. MBLTa KaK COJTM BBICIIIMX KapOOHOBBIX
KUCJIOT. Morolue CBOMCTBa Mblila

— azoTcofepXKalue COeAWHEHUS (aMHHBI W
aMUHOKHCIIOTHI, 07K ). BeIcOKOMONEKyIsipHbIe
COCIUHCHUA (CI/IHTCTI/I‘-ICCKI/IC u 6I/IOHOFI/I‘IGCKI/I'
aKTHUBHBIE). MOHOMEp, TONMHMEp, CTPYKTYPHOE
3BeHo. [lonuMepu3anus STHiIeHa Kak OCHOBHOE
HampaBJieHHE €ro UCTIOIH30BAHNS.

I'enetuueckass  CBA3pb  MEXIYy  KiaccaMu
OpraHUYECKUX COCTUHEHUMH.
CaoiicTBa OpraHUYEeCKUX COETMHEHUI

OTHENbHBIX  KJIACCOB  (TpUBHANbHAs |
MEXIyHapoIHass HOMEHKIATYpa, XUMHUYECKHE
CBOICTBa, CITIOCOOBI TIONYYEHWsI): TpeneIbHbBIE
(amkaHBl W IMKIOAIKAaHBI), HEMpeIeIbHbIC
(amkeHbl,  aNKWHBI WM aNKaJgUeHbl) W
apOMaTUYECKUe YIJIEBOJOPOABI, CIHUPTHl H
(deHonbl, KapOOHOBBIE KHCIOTBI W 3(UPHI,
aJbJETUIbl U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHMSL. 3aaHus Ha
COCTaBJICHUE YPABHEHUM XUMHUYECKUX PEaKIMi
C yYacTHEM OpraHMYECKMX BEIIECTB Ha
OCHOBAaHWH HX COCTaBa U CTPOCHHUS

CocTtaBieHHE CXeM peakUuuil (B TOM 4Hcie I10
NPEVIOKEHHBIM ~ LIETI0YKaM  MPEeBpAalLEHHi),
XapaKkTepu3yIOIUX  XMMHYECKHUE  CBOWCTBA
OpPraHUYECKUX COCAMHEHUH OTAETBHBIX
KJIACCOB, CIOCOOBI MX TIONYyYEHHS W Ha3BaHUE
OpPraHUYECKUX COEJUHEHUH MO TPUBHAIBHOM
170171 MEXIYHapOIHON CHCTEMaTHYECKOH

HOMEHKJIaType.

Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3alaHuN Ha CBOMCTBA
OPTraHUYECKHUX COeTUHEHHH OTACIbHBIX
KJIaCCOB.

4.3

Naentndukauns
OpPraHu4ecKuX BeUecTB,

buooprannyeckue coequnenus. [Ipumenenne u
Oumosornueckass poib yriieBojoB. OKwucIeHHE
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HX 3HAYeHHe U
npuMeHeHne B ObITOBOI 1
TNPOU3BOACTBEHHOM
AesiTeIbHOCTH YeJI0BeKa

VIJIEBOAOB — MCTOYHMK OSHEPIMU  JKUBBIX
OpraHU3MOB. Ob6nactu MPUMEHCHUS
amuHOKHUCHOT. IIpeBpaiienust OenkoB MUILK B
opraam3me. buonormdeckne (QpyHKIINU OEITKOB.
Buonornueckne  ¢yHkuum  kupoB.  Ponb
OpPraHUYECKOW XHMMHUHM B PpEIICHHH IpodiIeM
MUILIEBOH 0€30MacHOCTH

Pons opranngeckoit XuMu# B peIIeHUH IPooIeM
SHEPreTHYeCKOl Oe30MacHOCTH, B Pa3BUTHH
MEAUIMHBI, CO3JaHUM HOBBIX MAaTEpHANOB,
HOBBIX HCTOYHUKOB JHEPruM (aJbTepHATHBHBIC
WCTOYHUKHU dHEpruu). OnacHOCTh BO3ACHUCTBUS
Ha JKMBbIE OPTaHM3Mbl OPraHMYECKHUX BEIIECTB
OTIENBHBIX KJIAccOB (YIVIEBOJOPOABI, CIHPTHI,
(eHoNbl, XJIOpOpPraHUYECKHe IPOU3BOIHEIE,
anperuabl H  Jp.), CMBICH  TOKa3aTens
IpEeIeNbHO IOIMyCTUMON KOHLIEHTPALUH.
Unentndukanyus OpraHUYECKNX COEAMHEHUH
OTJIENBbHBIX KJIAaccoB (Ha MpHUMEpe ajbAETHIOB,
Kpaxmaja, YKCYCHON KHCIOTBI, OSIIKOB H T.II.) C
UCTIOJIb30BaHUEM  HX  (PU3HKO-XMMHUYECKHUX
CBOMCTB M  XapaKTEpPHBIX  KAayECTBEHHBIX
peakiuii. Jlenarypanus Oeiika npu HarpeBaHUU.
IIBetHpie peakmuu OenkoB. Bo3HMKHOBeHHE
AQHAJTUTUYECKOTO CUTHAJIA C TOYKH 3PEHHS
XUMHYECKUX TMPOLECCOB IMIPH IMPOTEKAHUU
KaueCTBEHHOU peakuuu, MO3BOJISIFOLLIEH
UACHTHPULIUPOBATD NPEIJIOKECHHBIE
OpraHMYeCcKHe BEIECTB.

Pazn

el 5. Kunernueckue u TCPMOANHAMNYCCKUEC 3aKOHOMCPHOCTHU IIPOTCKAHUA XMWY

CCKHX

pCaKlu

)51

CropocTh XUMHYECKHX
peakuui.

CKOpOCTh  pEakIuu, €€ 3aBUCUMOCTh OT
Pa3INYHBIX (PaKTOPOB: MPHUPOJIBI PEArHPYIOIIHX
BEILECTB, KOHLIEHTpALUU pearupyromux
BEIIECTB, TEMIIEPATypPHI u TUTOIIA TN
PEaKLMOHHOMN MIOBEPXHOCTH. TennoBble
3G (deKThl XUMHUYECKHUX peakiuil. OK30- U
SHIOTEPMHUYECKHE, PEAKIINH.

O0paTUMOCTh peaKkuuu. XUMHUYECKOE
PaBHOBECHE U €r0 CMEUIEHUE MOJ NEHUCTBUEM
Pa3IUYHBIX (hakTopoB (xKoHIIEHTpanUs
peareHToB WJIM MPOAYKTOB pEaKlnH, JaBJICHNUE,
TeMIlepaTtypa) Jjs CO3JaHUS ONTHMAIbHBIX
YCJIOBHM NMPOTEKAHUS XUMHUYECKUX MPOLECCOB.
ITpunnun Jle [larenbe.

Petienne npakTUKO-OpUEHTUPOBAHHBIX 3aTaHUN
Ha aHanu3 ()aKTOPOB, BIHUAIONINX Ha U3MEHEHHUE
CKOPOCTH XHMMHYECKOM peakluu, B T.4. C
MO3HMIMI  DKOJIOTHYECKH  IeIeco00pa3Horo
MOBEIEHUS B OBITY U TPYIOBOW NIE€ATEINbHOCTH B
LEeNsIX COXPaHEHWs CBOETO  3/0pPOBbI U
OKpYXalolllel NpupoHOM Cpebl.

PeleHne npakTHKO-OpUEHTUPOBAHHBIX 33 JTaHUI
Ha mpuMmeHeHwe mnpuHnuna Jle-Illarempe mist
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HAXO0XKJICHUS HaTpaBICHUS CMEIICHUS
paBHOBECHS XUMHYECKOH pEaKIHH W aHajIu3
(hakTopoB, BITUSIOTIIAX Ha CMeIIeHne

XUMHUYCCKOI'0 paBHOBCCHA.

Pazn

en 6. PactBopbl

6.1

ITonsiTHe 0 pacTBOpax

PactBopenue Kak (PM3UKO-XUMUYCCKHIA
nporiecc. PactBopel. CriocoObl TPUTOTOBICHUS
pactBopoB. PactBopumoctb. MaccoBasi 1075
pacTBOpPeHHOTO BemecTBa. CMBICH TOKa3aTels
MpENIebHO JOMMyCTUMON KOHIIEHTPAIIUA W €ro
WCTIIONB30BaHNE B  OLEHKE JKOJOTHYECKOH
0e30MmacHOCTH.

[IpaBuma  9KONOTHYECKH  L1EIecO0OPa3HOTO
MOBEICHUS B OBITY U TPYIOBOW NIEATEIHHOCTH B
[EeIsIX  COXPaHeHHWs CBOETO  3/I0pOBbI U
OKpYKalolllel NPUPOAHON CpEJbl; OMACHOCTh
BO3ILCI\/'ICTBI/I$[ Ha KHUBBIC OpraHu3Mbl
OTIpeIeTICHHBIX BEUIECTB.

6.2

HcciaenoBanue cBOHCTB
pacTBOpOB

Pemenue MPaKTUKO-OPHEHTHPOBAHHBIX
pacYeTHBIX 3alaHuN Ha pacTBOpEI,
HCTIONB3yeMbIe B OBITOBOI U TPON3BOICTBEHHOM
JeSITETIbHOCTH YEJIOBEKA.

Pazn

en 7. Xumusi B ObITY ¥ TPOU3BO

JICTBEHHOM JIEITEIbHOCTH YeIOBEKa

Xumus B ObITY B
NMPOU3BOACTBEHHOM
AesiTeJILHOCTH Ye10BeKa

Hogelimue nocTmkeHUs XMMUYECKOW HAayKd U
XUMUYECKOH TexHonoruu. Pomp xumuum B
obecreYeHnn SKOJIOTHYECKOW, SHEPTreTHIEeCKOM
17 107011 (S:10) 7§ 0e30macHOCTH,  pa3BUTHH
Meauuunel. [IpaBuia moucka U aHaiM3a
XUMHAYeCKOll uHQOpManmuu U3  PasIM4HBIX
HCTOYHUKOB.

Ilonck w aHanM3 KeWCcOB O MPUMEHEHUHU

XUMUYECKUX BEIIECTB U TEXHOJIOTHI C yIeTOM
Oynymieit mpodeccHOHATEHON IS TELHOCTH 10
TeMaM: BaKHEHIITNE CTPOUTEITHHBIC MaTEPHUAIBI,
KOHCTPYKITHOHHBIE MaTEPHUAJIbI, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaigbl JJs  JJIeKTPOHHKH,
HaHOMAaTEPHAIIBI, TEKCTHJILHBIE BOJIOKHA,
WUCTOYHWKU  DHEPIHH, OpraHUYecKHe H
MUHEpaJbHblE  yIOOpEHUs, JIeKapCTBEHHBIE
BEIECTBA, OBITOBAS XUMHS.

3ammra: [IpencraBieHue pe3yabTaTOB PEIICHUS
KeiicoB B (hopMe MUHH-IOKJIa/Ia C IIpe3eHTanuei

HUtoro yacos:

39

31

2.3 PernaMmeHT pacnpeaeseHusi BUAoB padot no aucnuniautde ¢ 10T

HaHHafl AUCHUIINIMHA PCAIU3YyCTCA C IPUMCHCHHUEM JUCTAHIIMOHHBIX 06p330BaTeJ'IBHI)IX

texuosoruit (JJOT). Pacnipenenenne BumoB yueOHOM paboOThI, POPMATOB TEKYIIErOo KOHTPOJIS

MMPpEACTaBJICHLI B Ta6J'II/II_ICZ

Bun yueoHoii padoThl

dopmat npoBeAeHHUS

KoaunuecTBo yacoB

JIeKIIMOHHBIE 3aHATHUS

C npumenenuem JJOT

39
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[IpakTrueckue 3aHATUS

Yactuuno ¢ npumeHenuem JJOT

CamocrosrenbHas pabora

YactruuHo ¢ npumenenuem JJOT

Tekyiasa arrectauus

YactruyHo ¢ npumenenuem JJOT

HpOMC)KYTO‘IHaH aTTecranus

B cucreme nucrannmonnoro ooydenus (C10)

®opMBbI TeKylIero KOHTPOJIS

®opmat npoBeaeHust

HpaKTI/I‘leCKI/IC 3aJaHusA

Yactuuno ¢ npumeHenuem JJOT

XUMHAYECKUHA TUKTAHT

KonTaktHas aymuTopHas pabora

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

JlocTynn K cHCTeM€ AMCTAHIMOHHBIX 0O0pa30BaTENIbHBIX IPOrpaMM OCYIIECTBIISIETCS
KaXJIbIM OOYYalolIMMCS CaMOCTOSITEJIbHO C JIFOOOTO yCTpoiicTBa Ha mopTtaine: https://sziu-
de.ranepa.ru, B COOTBETCTBHH C MX HHIMBHIYaIbHBIM MIAPOJIEM U JIOTHHOM K JJHYHOMY KaOHHETY
/ mpomiTIO.

Tekymuii KOHTPOJIb, TPOBOJMMBEI B CHCTEME JHUCTAHIMOHHOTO OOydYeHUS,
OILICHMBAIOTCS KaK B CUCTEME IMCTAHIIMOHHOTO O0Y4YEeHHUsI, TaK U MPETNOoJaBaTEIeM BHE CUCTEMBI.
Hoctyn k Marepuanam JIEKUUH NpPEIOCTaBIsSETCS B TEUYEHHE BCEr0 CEMECTpa IO Mepe
IIPOXOXKACHUSI OCBOEHUS MPOrpaMMbl. JIOCTYI K KaKJOMY BUY padOT U KOJIUYECTBO MOIBITOK
Ha BBIIOJIHEHHWE 3aJaHUs IIPENOCTABISACTCA OIPAHWYEHHOE BPEMS COTJIACHO PErVIaMEHTY
JTUCIUILIMHBL, OITYOJIMKOBAHHOMY B CUCTEME TUCTAHIIHOHHOTO O0YYEeHHS.

3 Marepuajgbl TeKymiero KOHTPOJSI YCIHeBAeMOCTH M IPOMEKYTOYHOH AaTTeCTauuu
00y4yarIuXxcs
3.1 ®opMbI U MeTOAbI TEKYLIEro KOHTPOJIA YCIeBAeMOCTH M IPOMEKYTOYHON aTTecTaluM
00y4ar I XCs

@OpMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

IIpakTnueckne 3aganus (I13) — 5710 3axaHusA, C MOMOLIBI0 KOTOPBIX Y YYaLIUXCS
(bopMUPYIOTCS U pa3BUBAIOTCS MIPABUIIbHBIE TPAKTUYECKUE JIEHCTBUSL.

IIpakTrueckue 3agaHus B paMKaxX U3Y4YCHUSA AUCLHUIUIMHBI «XUMUS» IPEICTABIICHbI
pelIeHreM 3aa4, COCTaBJICHUEM XUMHUYECKUX (OpMYI U ypaBHEHUH XUMUYECKUX PEaKIUii.

CucremaTu3zanusi — MbICIUTEIbHAS J1E€ATEIbHOCTh, B IPOIECCE KOTOPOH H3ydyaemble
OOBEKThl OpPraHU3yIOTCS B OMNPEICIIEHHYI0 CHCTEMY Ha OCHOBE BBIOPAHHOTO TpPUHIMIA.
OOydenue mpoleccy CHUCTEMaTH3alMM TO3BOJIAET CHOPMHUPOBATH y OOYYArOIIMXCS HaBBIK
KJIaccu(uKalum, T.e. pacrpeieleHus: 00bEKTOB MO IPYIIaM Ha OCHOBE YCTAHOBJICHHUS CXOICTBA
W PA3IMYMM, A TAKXKE YYUT YCTAHABIMBATh NPUYMHHO-CIIEICTBEHHBIC OTHOILIECHUS MEXKIY
U3y4aeMbIMH (aKTamH, BBLIENATH OCHOBHBIE €AMHMIBI Marepuana. Cucremarusanuu

IpEIILIeCTBYeT aHaIN3, CUHTE3, 0000I11eHNe, CPaBHEHUE.


https://sziu-de.ranepa.ru/
https://sziu-de.ranepa.ru/
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Kpurepun onieHuBaHus:

Oyenku «omauuHo» 3aCiIyKUBAET CTYEHT, €CJIM OH IOJHOCTBIO U ITPAaBHJIBHO BBIIIOJIHUI
3aJJaHus U3 IPAKTUYECKOI paboThl, BEPHO U OJHOCTHIO OTBETUJI HA JJOTIOJHUTEIbHBIE BOIIPOCHI,
cZieJial BEpHBIN U OJIHBINA BBIBOJI IO PE3YJbTATy paboThI;

Oyenku «xopouio» 3aCiayKUBAET CTYIEHT, €CIIM OH IOJHOCTHIO U NPaBUJILHO BBINOIHUII
3a/laHusl U3 MPAKTUYECKOW paboThl, 3aTPyHAETCS OTBETUTD HA JONOJIHUTEIbHBIE BOIPOCH! WIH
HE cJiesalt/c/ieiaia HeBepHbIi BBIBOJ 10 Pe3yNbTaTy paboThI;

Oyenxu «yooeremeopumenbHoy 3aCly’)KUBA€T CTYACHT, €CIH OH HE MOJIHOCTHIO WM
YaCTUYHO HEBEPHO BBHIIOJHWII 3a/laHUsl U3 MIPAKTUYECKON palOThl, 3aTPyAHSETCS OTBETUTH Ha
JIOTIOJTHUTEIILHBIE BONIPOCHI HITH HE C/IeJ1aJl/C/IeNall HEBEPHBIN BBIBOJI IO PE3YNIbTaTy pabOThI;

Oyenka «Hey0081IeMEOPUMENLHOY» CTAaBUTCS CTYIACHTY, KOTOPBI HEMPaBUIBHO
BBITIOJTHIIT 33JJaHUS U3 IPAKTHUUECKOM pabOThl UM COBCEM MX HE BBIMOIHHIL.

Xumuyeckuii TuKTaHT (X/[) — MeTox, KOTOPBIi OTHOCHUTCS K MUCBMEHHOU (opme
KOHTpOJISI 3HaHMW ywammxcs. [Ipu mpoBeaeHMM XMMHMUYECKHUX JUKTAaHTOB AKTHUBU3UPYETCS
MBICJIUTENIbHASL ACSTENbHOCTh YYalIUXCs, CaMOIPOU3BOJIBHO 3allOMUHAIOTCA CHEIUalbHbIC
CBEJICHUS 10 IPEAMETY. XMMUUYECKHUI TUKTAHT HECET JIONOJIHUTENIbHbIE CBEICHUS K M3y4aeMOn
TEMe, TIOMOTaeT MOHATh MPUMEHEHHE XUMHUECKUX 3HAHHWN B MMPOU3BOJICTBE, MEIUIIUHE, OBITY.
OH noaTBEp)KIAaeT CBA3b HAYKU C KU3HBIO, OCYIIECTBIISIET MEKIIPEIMETHBIE CBSA3HU, PA3BUBACT
KpyTo30p, HUPOTY U HAYYHOCTh B3IJIAJI0B, YCUJIMBAET MOTUBALIMIO K U3YYEHUIO MPEIMETA.

Kpurepuu onenuBanus:

Oyenku «omauyHo» 3aCITy>KUBAET CTYACHT, €CJIM OH OTBETHJ MpaBuibHO Ha 90%
BOIIPOCOB TECTA;

Oyenku «xopowioy 3acCilyKUBA€T CTYAEHT, €CJIU OH OTBETHJI NpPaBUJIBHO HA 4YacTb
Bonpocos 70%-90%;

Oyenxu «yoosnemeopumenvHo» 3aCIyKUBAET CTYICHT, €CJIU OH NMPAaBUIbHO OTBETHII
4gacTh BOpocoB 50%-70%;

Oyenku «Hey00s81emeopumenbHo» 3aciy>KUBaeT CTYJEHT, €CIM OH MPABUILHO OTBETHUI
MeHee yeM Ha 50% Bompocos.

Joxaaasl () - 3T0 camocTosiTenpHas yueOHO-UccaeioBaTelbckas paboTa CTy/IeHTa, Ie
aBTOP PaCKpBIBAET CYTh HUCCIIEAYEMOI MPOOIEMbI, TPUBOIUT Pa3IUUHbIE TOUKH 3PEHUS, a TAKKE
coOcTBeHHbIE B3MIsIIbl HAa Hee. Collep)kaHne MaTepralia I0JKHO OBITh JIOTUYHBIM, U3JI0KEHHE
MaTepHaja HOCUT poOJIeMHO-TIOMCKOBBIN XapakTep.

[TpumepHBbIe 3Tanbl pabOThHI Hall JOKIAI0M: (OPMYITUPOBAHNE TEMBI (TeMa JOJKHA ObITH
aKTyaJIbHOM, OPUTMHAIBHON U MHTEPECHOW IO COJAEP>KAaHUIO); M0JI00p U M3yuyeHHUE OCHOBHBIX

HUCTOYHUKOB II0 TEMe; CcocTaBlieHne Oubnuorpaguu; oOpaboTka U CHCTeMaTU3alus
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uHpopManuy; pa3padOTKa IIJIaHa; HAlWCaHWe JOKJIaza; IYyOJMYHOE BBICTYIJICHHE C
pesyibTaTaMH HCCIEOBaHMS (Ha CeMHHape, Ha 3acelaHhM NPEIMETHOrO KpYXKKa, Ha
CTYA€HYECKON Hay4YHO-IIPAKTUYECKON KOH(EpPEeHLINH, Ha KOHCYIbTALIUN).

Jloknaz AOJKEeH OTpaXkaTh:

- 3HaHUE COBPEMEHHOT'O COCTOSHUS MPOOJIEMBIL;

- 000CHOBaHME BHIOPAHHOW TEMBbI; HCIIOJIb30BAaHHE U3BECTHBIX PE3YJIHTATOB U (PaKTOB;

- TOJHOTY LUTUPYEMOM JMTEpaTyphl, CChUIKM Ha pabOThl YUYCHBIX, 3aHMMAOLIUXCS
JIAaHHOM TPOOJIEMON;

- aKTyaJIbHOCTh TIOCTAaBJICHHON MPOoOIeMbl; MaTepUa, MOITBEPKAAIOUINA HaydyHOe, THO0
NPaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BPEMHL.

BeicTynienue ¢ Joki1a10M POJODKAeTCsl B TeueHue 5-7 MUHYT. BricTyIuieHue cryieHTa
C JIOKJaJOM JOJDKHO COIPOBOXKAATHCS Npe3eHTalueld. BeicTymaromieMmy CTyAeHTy, 110
OKOHYAHUU TIPE/ICTABICHUS JIOKJIa[a, MOTYT OBITh 33JaHbI BOIIPOCHI TI0 TEME JOKIIa/a.

Pexomenyemsrii 00beM JOKIIa1a— 2-3 CTpaHULBI IEYaTHOTO TEKCTA.

Kpurepuu onieHuBaHus:

Oyenku «omauuHoy» BBICTABISAETCS B TOM Cllydae, €CIIM TEeMa PacKpbITa MOJIHOCTHIO;
MPEJICTaBICH OOOCHOBaHHBIH O0BEM WH(MOPMANNK; U3IOKEHUE MaTepuaia JIOTUYHO,
JOCTYITHO;

Oyenku «xopouio» BBICTABIIETCS B TOM CiIydae, €CIM TeMa PacKpbiTa XOPOIIO, HO HE B
MOJTHOM 00b&Me; MH(pOpMAlMM NPEACTABICHO HEAOCTATOYHO; B OTAEIBHBIX CIIydasx
HapyIlIeHa JOTHKa B U3JI0KEHUH MaTepHala, He COBCEM JIOCTYITHO;

Oyenku «yo0oenemeopumenbHoy BBICTABIAETCS B TOM CIydae, €CJIM PacKpbITa Majas
4acTh TEMBbl; MOMCK HH(POpPMAlUU MPOBEAEH IOBEPXHOCTHO; B M3JIOKEHUHM MarepHasa
OTCYTCTBYET JIOTHKA, TOCTYIHOCTb;

Oyenka «Hey0o61€meopumenbHo» BBICTABISIETCS B TOM CIIydae, €ClIM CTYIEHT He
BBITTOJIHIJT JTOKJIAI.

Omnpoc (O) - 5TO OCHOBHOH BHJA YCTHOM IPOBEPKH, MOXKET MCIIOIb30BATHCS Kak
¢bpoHTaNbHBI (Ha BOMPOCHI MpenojaBaTest MO CpPaBHUTEIBHO HEOOJBIIOMY OOBEMY
MaTepHuaia KpaTKue OTBETHl (KaK MpaBWJIO, C MECTa) Jal0T MHOTrMe oOydvaromuecs), Tak U
WHIUBUAYAIbHBIN (MpOBepKa 3HAHUM OTAEIbHBIX oO0yuatoniuxcs). KomOuHUpOBaHHBI onpoc
- OJJHOBPEMEHHBIH BBI30B JIJISl OTBETA CPa3y HECKOJIBKUX OOYYAIOUINXCS, U3 KOTOPHIX OIHMH
OTBEYAET YCTHO, OJIMH-/IBA TOTOBSTCA K OTBETY, BBHIMOJHSASL HA JJOCKE pa3jIMyHbIE 3allUCH, a
OCTaJIbHBIE BBIMOJMHAIOT 33 OTIEIbHBIMU CTOJIAMHU HWHJIMBUAYaJbHbIE NHCbMEHHBIE WIH
MPAKTUYECKHE 3aJaHUs TIPENoaBaTeIIsl.

Kpurepun onieHnBaHus:
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Oyenku «omauuHo» 3aCIyKMBAET CTYJEHT, €CJIM OH CBOOOJHO U MPABUIIBHO OTBETHII
Ha MOCTaBJICHHBIA BOIIPOC, 3HAET OCHOBHBIC TEPMUHBI U OIIPECIICHUS 110 TEME, OTBEYaeT Ha
JIOTIOJTHUTEbHBIE BOTIPOCHI;

Oyenxu «xopouioy 3aciy>KUBaeT CTYACHT, €CJIU OH CBOOOIHO U MPAaBUIBHO OTBETUJI Ha
MIOCTABJICHHBIA BOMPOC, 3HAET OCHOBHBIC TEPMUHBI U ONpPEICICHHS 0 TeMe, 3aTpyIHIeTCs
OTBETUTH HA JIONIOJHUTEIILHBIC BOIIPOCHI,;

Oyenku «y0061emeopumenvHoy 3aciyKUBAeT CTYACHT, €CJIM OH MPABUILHO OTBETHII
Ha TOCTaBJIEHHBIA BOMPOC, HO MPU ITOM IUIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHHAX U
OTIpeJIeNICHUSIX M0 TEME, HE MOKET OTBETUTH Ha JIOMOJHUTEIbHBIE BOIIPOCHI;

Oyenka «Hey00871emeopumenbHoy CTaBUTCS CTYAICHTY, KOTOPBIA HEMPAaBUIBHO OTBETUI
Ha BOIIPOC WJIM COBCEM HE JIaJl OTBETA.

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

Oyenku «omauyno» 3aCIy>KUBACT CTYACHT, €CJIM OH OTBETHJ MpaBuibHO Ha 90%
BOIIPOCOB TECTA;

Oyenku «xopowio» 3acCIyKUBAaeT CTYIEHT, €CIM OH OTBETHJI NMPABUJIBHO Ha 4YacTh
BorpocoB 70%-90%;

Oyenku «y00671emeopumenbHo» 3aciy)KUBaeT CTYACHT, €CIM OH MPAaBUIBHO OTBETHII
gacTh BorpocoB 50%-70%;

Oyenku «Hey00s81emeopumenbHo» 3acily>KUBaeT CTYJCHT, €CJIM OH MPABHIBHO OTBETHII
MeHee yeM Ha 50% Bompocos.

Kpurepun onenuBanus:

Onenka oOyyaroummxcs OCYIIECTBISETCS TperojaaBaTreieM IyTeM MPOBEACHUS
MPAKTUYECKUX  3aHATUH, YCTHBIX ONPOCOB, XHUMHYECKUX JUKTAHTOB, TMPOBEACHUS
IIPOMEKYTOYHOTO TECTHPOBAHHUS, a TaK)K€ NPU HTOTOBOM aTTECTallid OOYYaroIIUXCs I10
yueOHo# muctmminHe. [IoMMMO KadyeCTBEHHBIX MOKa3aTeNiell MPOUCXOAUT OIEHKA KaudecTB
JUYHOCTH, CIIOCOOCTBYIOIIMX TMEPEXOAy 3HAHUU B yOEXIEHHUs, BHYTPEHHHE MOOYIUTENbHbIE
MOTHBBI, TO3HABaTelIbHAs AaKTHUBHOCTh U HHTEPEC, CaMOCTOSITENbHOCTh, KPUTHYHOCTb,
MOJIOKUTEIbHAS ydeOHass MOTHUBAIIHS.

OcCHOBHBIE ITOKa3aTe TN, KOHKPETH3UPYIOIIHE KPUTSPUHN 3HAHHUIA CTYJACHTOB — 3TO OIICHKH
5 «OTIHYHOY, 4 «XOPOIIIO», 3 «YTOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHON.

OreHka CTYJCHTOB ITPOBOAMTCS IO IBYM OCHOBHBIM OJIOKaM:

- npeoMemHOCMb 3HAHULU — TIOMHOTA, TPOYHOCTh 3HAHWW, YPOBEHb BOCIPOW3BEICHHS
YCBAaMBAEMOT0 COJICP)KAHHUS W CBSI3ed BHYTPH HETO; CBS3M MEXIY OTICIBHBIMH YacTSIMH
COJIepKaHUs TIPH 3aKPEIUICHUH W aKTyaJlu3alliy 3HAHWH, YMEHHIA; CTENeHb MpeoOpa3oBaHus,

PCKOHCTPYKIIUU U C(bOpMI/IpOBaHHOCTI/I HOBBIX 3H3.HI/II71, YMCHHﬁ;
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- 0606W€HHOCWZb 3HAHUI — DTO cucreMarusanusi, YMCHHUC CTPOUTH MCKIIPCAMCTHBIC CBA3H,

HCII0JIB30BAaTh MMOJTYUYCHHBIC 3HAHWA BHC KOHTCKCTA yqe6H0171 JUCHUITIINHBI.

MIPOTPaMMBI; JIOITYCKAIOTCS
OTJIeTIbHBIE HECYIIIECTBEHHBIC
OIIMOKH, UCTIPABIISIEMbIE
CTYJIEHTaMH T1OCJIE€ YKa3aHUs
MpernojaBaTens Ha HUX

Onenka IIpenmeTHOCTH 3HAHUI O0001IeHHOCTH 3HAHMM
Briznenenue cymecTBEeHHbIX
. MIPU3HAKOB U3YYEHHOTO C
N3nokeHre moydyeHHBIX 3HAHUH B .
. . MTOMOIIIBIO OTIepaIuit
YCTHOH, MUCbMEHHOM HITN
. aHaJIM3a U CUHTE3a;
rpadguveckoit popme, MOIHOE, B
BBISIBJICHUE TPUYHUHHO-
CUCTEME, B COOTBETCTBHUHU C .
. CJIEICTBEHHBIX CBSI3EH;
«OTIYHOY TpeOOBaHUSAMHU yIeOHOM
(hopMyIIHpOBKa BBIBOJOB U
MIPOrPaMMBbI; T0IYCKAIOTCS .
0000111eHMIT; CBOOOAHOE
€IMHUYHBIE HECYIIECTBEHHbBIE
OTIEPUPOBAHNE N3BECTHBIMHU
OIIOKH, CAMOCTOSATEIIHLHO
(hakTaMu U CBEJICHUSIMH C
WCIIPABJIIEMBIC CTYICHTAMU .
UCIIOJIb30BAaHUEM CBEICHUN
U3 JPYTUX TPEIMETOB
Brigenenue cyiiecTBeHHbBIX
. MPU3HAKOB U3YUEHHOTO C
N3noxxeHre nomyuyeHHBIX 3HAaHUHN B .
. . MOMOIIBIO OTIepaIHii
YCTHOM, MMCbMEHHOM U
. aHallM3a U CUHTE3a;
rpadudeckoit popme, moiHoe, B .
BBISIBJICHUI TTPUYUHHO-
CUCTEME, B COOTBETCTBUHU C .
. CJICJICTBEHHBIX CBSI3CH;
TpeOOBaHUAMH YUeOHOI
«Xoporio» (hopMyJIUPOBKa BBIBOJIOB H

0000111eH1H, B KOTOPBIX
MOT'YT OBITh OT/eNIbHbIE
HECYILECTBEHHbIE OIINOKH;
HOJTBEPKIEHHE N3YYEHHOTO
U3BECTHBIMH (DaKTaMu U
CBCACHUAMHU

((YI[OBJ'ICTBOpI/ITeJ'ILHO»

N3noxenne nory4eHHbIX 3HAHUU
HETOJIHOE, OIHAKO JTO HE
MPENSITCTBYET YCBOCHUIO
MOCJIEAYIOLIETO IIPOTPAMMHOTO
MaTepuaa; JI0ImyCKarTCs
OTJIENIbHBIE CYIIECTBEHHbIE
OLIMOKH, UCTIPaBJICHHBIE C
MIOMOIIIBIO ITPETOoIaBaTeNs

3aTpyaHeHus Ipu
BBITIOJTHEHUH CYIIECTBEHHBIX
MPU3HAKOB U3y4YE€HHOTO, TIPH
BBISIBJICHUH TTPUYUHHO-
CIIEJICTBEHHBIX CBSI3EH U
(hopMyIHUpOBKE BHIBOJIOB

((Hey,Z[OBHCTBopI/ITCJ'IBHO»

N3noxenne yuebHOro MaTepuaia
HETOJIHOEe, 0eCCUCTEMHOE, UTO
MIPETSITCTBYET YCBOCHHIO
nocneayromeil yaeoHoit
nH(pOpMAaIINUY; CYIIECTBEHHBIC
OIIMOKY, HEUCTIPABIISIEMbIE TaXKe C
MTOMOIIIBIO TIPETIoIaBaTeNs

BbeccucremHoe BeIzieIeHITE
CIIy4alHBIX NIPU3HAKOB
M3YYCHHOTO; HEyMEHUE
MIPOU3BOIUTH MPOCTEHIIINE
oTiepariuy aHanu3a u
CHHTE3Aa; IeJIaTh 0000IIEHNUS,
BBIBOJIBI
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[IpomexxyTouHasi arrecTanus HPOBOJUTCS B COOTBETCTBUU C YUEOHBIM IIJIAHOM H
paboueil mporpamMmMoii B popme 3aueTa ¢ OLIEHKOH, K KOTOpOMY 00ydaroluiics J0nycKaeTcst Ipu
YCIIOBHUH BBINOJIHEHUSI BCEX MTPAKTUYECKUX M CAMOCTOSATENbHBIX paboT.

[TpomesxyTouHas aTTecTalys B IepBOM ceMecTpe (apyras ¢opma KOHTPOJIS) TPOBOIUTCS
0 pe3yIbTaTaM pabOThI B TEYCHHUE CEMECTPA, OI[CHKA CTABUTCS KaK CPEIHSSA OLIEHKA U3 TEKYIUX
3a CEMECTP.

3ayer BO BTOPOM CE€MeCTpe POBOJUTCS B BUE TECTOBOM PabOThI M YCTHBIX BOIIPOCOB IO
BBINOJIHEHHOMY TecTy. O0yJaromumcst IpeACTOUT OoTBeTHTh Ha 40 3agaHuil pa3HOTO YpOBHSA
CJI0KHOCTH.

Kputepuu onieHnBanus:

KoanuectBo

HaOpaHHBIX OTBeTHI HAa YCTHBIE BOMPOCHI MO TECTY Ouenka
0aJ1J10B

CryneHT cBOOOJHO W MPaBWILHO OTBETHJI HA
40 - 36 BCE ITOCTABJIEHHEIE BOIPOCKHI, 3HAET OCHOBHEIE 5 (oTIM4HO)
TEPMHBI U ONIPEJIETICHUS.

Crynent otBerun Ha OOusbLIyl0  4acTh

36 — 28 BOIPOCOB, 3HAET OCHOBHBIE TEPMHBI U 4 (xopo1o)
OIpeICIICHHUSL.
CTymeHT Jal  HENOJHbIE  OTBETHl  HaA
[IOCTaBJICHHBIE BOIIPOCHI TUIOXO

28 - 20 POCBL 3 (YIOBJIETBOPHUTEIHHO)
OPHEHPUPYETCSI B OCHOBHBIX TEPMHHAX |
OMPEJICIICHUSIX.
CTylIeHTyY HENpPaBHILHO OTBETHJI Ha BOIPOCHI

20-0 YACHTY P p 2 (HeYOBJIETBOPUTEIHLHO)

NN COBCEM HE JJaJl OTBCTOB.

3.2 OueHoYHbIE CPeICTBA TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH 00y4aromnXxcs
Bapuant npaktuueckoro 3aganus (I13):
1. Kaxkoe konmdecTBo BemiecTBa (MoJb) consHoi kucinotel HCI cogepxutcst B pacTBope
maccoi 80,3 r?
2. CocraBbTe NIEKTPOHHYIO (POPMYITY M TpaHIECKYIO0 CXeMY pacIpeIeICHIs dJICKTPOHOB
B aTOME ATFOMUHUSL.

3. HazoBuTe yrieBo1opoas! 0 MEXTyHapO HONH HOMEHKIIAType:

CHs

I
1) CHs-C —CH;- CHg;
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CHs
CHs

|
2) CHs — CH=C — CHz -C — CHs ;

| |
C2Hs CHs

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

CsH7
4)CH;3—C=C—-CH-CH,-CH-CHzs

| |
CHs CHs

4. CocTaBbTe CTPYKTYpHBIE (POPMYIIBI YTIEBOJAOPOIOB 110 UX HA3BAHUSIM:
1) 2-meTui-3-3TUIINEHTAH,
2) 4,4-mumernirexces-1;
3) menramuen — 1,4

4) 3,3-mumerunOyTun-1

Bapuant xumudeckoro nukranra (X/I):

1. | XuMus —3T0 HayKa O BEIECTBAX U UX MPEBPALLECHUSX. Ja

2. | AToM — 3TO MeNbYalIIIasi XMMUYECCKH JISTMMAasl YaCTHIIA. Her

3. | [Ipu3HaK — 3T0 OTIMUUTETHLHOE CBOMCTBO, O0IIIee JUIsl BCEH IPyIIbl MaTepHUajIoB Ta
VJIH BEILIECTB.

4. | BemectBo — 3T0 TO, U3 YETO COCTOST MPEAMETHI U TEJa. Jla

5. | IIpoctoe BeniecTBO COCTOUT U3 ATOMOB Pa3HBIX XUMHUECKUX HJIEMEHTOB. Her

6. | XuMHUECKHIT 2ITEMEHT — 3TO COBOKYITHOCTh aTOMOB OJHOTO BHJIA. Jla

7. | Marepuan uMeeT XUMHYECKHI COCTaB U CBOICTBA, KOTOPHIE MOTYT H3MEHSTCS B Ta
HEKOTOPBIX Npeeax.

8. | CoennHEHHS — 5TO POCTHIE BENIECTBA. Her

9. | CnoxHble BEeLIECTBA — ITO BEIIECTBA, COCTOSIINE U3 HECKOJIBKUX XMMHYECKHX Jla
JJIEMEHTOB.

10. | dusnyeckue cBOWCTBA — 3TO CBOICTBA BEIIECTBA, KOTOPHIE HE 3aBUCST OT Ta
BO3JICHCTBUS Ha BEILIECTBO IPYIMX MaTepUaIoB MM BEIECTB.

11. [ Monekyna — 3T0 Menbyaiiiasi XMMAYECKH JIeTuMasl YacTHIIA. Ja

12. | ATom — 5T0 MenpyYaiilas XUMHYECKU HEASTUMAasi 9YacTUIIA. Ja

13. | Xumudeckre CBOHCTBA — 3TO CBOMCTBA BEIIECTBA, KOTOPHIE XaPaKTEPHU3YIOT
CIOCOOHOCTH 3TOTO BEIIECTBA BCTYNATh B XUMUYECKOE B3aMMO/ICHCTBHE. Jla

14. | Xumuueckasi peakiusi — 3TO sIBJIEHUE, KOTOPOE HE COMPOBOXKAAETCS U3MEHEHUEM Her
BEIeCTBa UM 00pa30BaHHEM HOBOT'O BEILIECTBA.

15. | Xumudeckas peakiys — 570 XUMUIECKOE SIBIICHHE. Ja

16. | ®dusnyeckue SBICHUS HE COMMPOBOXKIAIOTCS 00pa30BaHUEM HOBOTO BEIIIECTBA. Jla

17. | Xumudeckre CBOMCTBA BEIIECTBA HE 3aBUCSAT OT CTPOSHHUS BEIIECTBA. Her
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18. | Mupekc mokas3pIBaeT YMCIO AaTOMOB XMMHYECKOTO DJIEMEHTA, COICPIKAIIETOCs B Jla
KOHKPETHOM BEIIECTBE.

19. | YpaBHeHHE XMMHUECKOI peakliy — 3TO YCIIOBHAS 3allCh XUMHUYECKOTO Mpoliecca Jla
WJTM XUMHYECKOM peaKIuu.

20. | Xumuyeckasi popmyiia — 3TO yCJIOBHAs 3aIIUCh COCTaBa BEIIECTRA. Jla

Tembl goxaaaos (1):

© © N o 0o k~ w D P

OCHOBOITOJIOXKHMK NEpUOINYECKON cucTemsl aieMeHToB Jl. 1. Mennenees.
KauecTBeHHbIE peakliMii B HEOPraHUYECKON XUMHUH.

MuHepanbHas BoJa - YHUKAJIbHbBINA Jap TPUPOJIBIL.

HckycceTBo hoTorpadum u XuMus.

Anxumus-Marusi uim Hayka?

DTaHoII: BeInyaiiiee 01aro Uiy CTpaIrHoe 3J0.

3aMEHHUMbIE U HE3aMEHUMbIE AMUHOKHCIIOTHI.

Mudsl 0 TUTaHUH.

buoTrexHonorus u reHHas HWHIXCHCPHA.

10. Xumus v 3KOJIOTHS.

11. MonekynsipHas KyXHsl.

Bomnpocs! pis onpoca (0):

1.

3.
4.

Kakne BCIICCTBA OTHOCATCA K SHeKTPOJ'II/ITaM? Hepe‘II/ICJ'II/ITe OCHOBHBIC ITOJIOKCHU A

TEOPUU HIEKTPOJIUTHUECKON AUCCOLUALINH.

Kakue Heopranmueckue coelMHEeHUs1 Ha3bIBatoTCs okcunamu? [IpuBennre XxumMuyeckue
peaKknuy, XapaKTepU3yIOLIUe CBONCTBA OKCHUIOB.

Kakue opranundeckue BelecTBa Ha3bIBatOTCS CIIUPTaMU?

Ha3zoBute ypoBHU OpraHu3aly CTPYKTYpbl OSJIIKOBBIX MOJIEKYJI, OXapaKTepU3yiTe ux.

Bapuant Tecra (T):

1.

2.

[To10KHUTENBHO 3apsHKEHHAS YaCTHIA HA3bIBACTCS

1) snekTpoH

2) WpOTOH

3) wHeiiTpoH

SIapo aToMa TUTHSI COCTOUT U3 3 TIPOTOHOB U 4 HEHTPoHOB. CKOIBKO BOKPYT siIpa
BpAII[aeTCsI AIEKTPOHOB

1) 3

2) 4




3)
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Kakwne gacTuisl IMpOBOIAT BHGKTpI/I‘ICCKI/Iﬁ TOK B PaCTBOpPEC BHCKTPOJ'II/ITOB?

1)
2)
3)
4)

aTOMBbI
MOJICKYIJIbI
HOHbI

IIPOTOHBI

Kucmnots! — 510

1)
2)

3)

CrnoxHbIC BC€IICCTBA, 06pa3OBaHHBIe aToOMaMHu METAJIJIOB U KHCJIIOTHBIMH OCTaTKaMH.
Ci1o:xkHbBIE BELIECTBA, KOTOPbLIC COCTOAT U3 aTOMOB BOJ0poAa, CIOCOOHBIX
3aMelIaTbCHd HA aTOMbI METAJIJIOB U KUCJIOTHBIX OCTAaTKOB.

CroXHEIE BCIICCTBA, B COCTAB KOTOPBIX BXOAAT aTOMbI MCTAJIJIOB, COCIMHEHHEBIE C

OJIHOW MJIM HECKOJIBKUMHM T'MIAPOKCOTPYIIIaMH.

Bri6epuTte psisi AByXOCHOBHBIX KUCIOT:

1)
2)
3)

H2COs, HBr, H3POg:
H2504, H2CO3, H2SiO3:
H2CO3, H3BO3, HCI.

Xumudeckas CBsI3b B KpHuUCTAJIJIC OKCHUAA KaJlbLUs:

1)
2)
3)
4)

KOBAJICHTHAA HCIIOJISIpHAd;
KOBAJICHTHAs MMOJIApHas,
MECTAJIIMYCCKAAd,

HOHHAaA.

COCI[I/IHGHI/IHMI/I C KOBaJICHTHOM HeHOHHpHOﬁ 1 MOHHOH CBS3BIO SIBJISIOTCA

COOTBECTCTBCHHO!

1)
2)
3)
4)

okcua ochopa u okcua HaATpUs;
XIIOPUJ HATPUA U XJIOP;
a30T U cynb(uI HATPUS;

XJIOpUJT KaJIbIUS U XJIOPOBOAOPO/I.

BBI6CpI/ITe ABa BBICKA3bIBAHHA, B KOTOPBIX TOBOPUTCA O CCJICHC KaK O XUMUYCCKOM

9JICMCHTC!

1)
2)

CeneH - XpyT[KI/Iﬁ 6HGCTHH_[I/II>'I Ha U3JIOME€ HEMCTAJI LIépHOl’O OBCTA.

CerieH He crmocoOeH TOpeTh Ha BO3AyXe CAMOCTOSTEIBHO.
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3) CeiieH BXOTUT B COCTAaB AKTHBHOTO I[eHTPa (pepMEHTOB MeTadoIn3mMa

HYKJIEHHOBBIX KUCJIOT, JIUNUI0B, TOPMOHOB.
4) CeJieH - aHAJIOT cepbl U MPOSABJISAET CTENeHN OKHCIeHus -2, +4 u +6.

5) CeneH B 4MCTOM BHE HIMPOKO UCIONB30BaICs B cepeante 20-ro Beka B BOCHHOM

TCXHHUKCE.

3.3 OueHovHbIe CPeACTBA MPOMEKYTOYHOM ATTECTAIMN 00YYAKOIIHXCS
TecToBble 3aJaHus 1JIs1 IPOBeJeHHUS 3a4eTa ¢ OLIEHKOI:
1 BapuanT
Bri0epuTe BepHble BApDUAHTHI OTBETA:
1. K ankanaM OTHOCHUTCS BEILIECTBO, UMEIOIIEe POpMyITy
1) CnH2n
2) CnHon2
3) CnHoan+2
4) CnHonse
2. HM3omepom OKTaHa SBISIETCS:
1) 2 — mertun — 3 3TUINICHTaH
2) 2,3 — TMMETHINCHTaH
3) 3 - osruarenraxn
4) 3 — METUIIOKTaH
3. CrpykrypHas GpopmyIa BemecTBa 2 — METHINEeHTeH — 1 - 3T
1) CHs- CH(CHs) - CHz—-CH =CHz
2) CHz- CH2-CH2 - C(CH3) = CH2
3) CH2 = C(CHz) — CH2 — CH(CH3s) — CH3
4) CHz=C(CHz) - CHs
4. DTUH U alEeTUJIEH — 3TO
1) romosoru
2) u30MepsI
3) O0JHO M TOXE BEIIECTBO
5. C KaKkuM U3 IePEUNCIICHHBIX BEIIECTB PearupyeT METaH:
1) NaOH
2) HNOs3
3) CO;
4) CaO
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6. HasBanue HecootBercTBymomee peakiuun CHz — COH + Ho — C2HsOH

1) npucoenuHeHHE
2) THIPHPOBaHHUE
3) rugparaius
4) BOCCTaHOBJICHHE
7. Peakuus 00pa3oBaHus CIOKHBIX 3(PUPOB HA3BIBACTCS:
1) KpeKuHr
2) osrepuduKanms
3) neruaparanu
4) TOJMKOHICHCAIH
8. DiexTpoHeHTpaibHas YaCTHIIA, COCTOSAIAS U3 MOJOKUTEIBHO 3apSHKEHHOTO SApa U
OTPHULIATEIIBHO 3aPSHKCHHBIX JICKTPOHOB 3TO:
1) arom;
2) BEIIECTBO;
3) mpoToH;
4) 3JEKTPOH.
9. SlBienue CylIeCTBOBaHUS HECKOJIBKUX MPOCTHIX BEIIECTB M3 OJHOTO M TOTO JKE
XMUMHYECKOTO 3JIEMEHTA 3TO. ..
1) XuUMHYECKOE SBJICHHE;
2) CTEXHOMETpHS;
3) ammorpornus;
4) (usnveckoe sBICHHE.
10. Kak HaiiTh OTHOCHTENILHYIO aTOMHYIO Maccy djieMeHTa?
1) 1o dpopmyne
2) TocMOTpeTh B Tabmuiy MeHeneesa;
3) mocMOTpeTh B TaONHUILY PACTBOPUMOCTH;
4) B 3ajavax OHa BCEr/a JaHa.
11. XuMudecKue 3JIeMEHThI, aTOMBI KOTOPBIX OTHAIOT JICKTPOHBI C BHEITHETO
9HEPreTHYECKOr0 YPOBHS 3TO:
1) oxucauTeny;
2) BOCCTaHOBHUTEIH;
3) MeTas;
4) HeMeTaslIbL
12. T'omoreHHast CHCTEMa, COCTOSIIAS U3 PACTBOPUTEJISI, YACTHUIl PACTBOPEHHOTO BELIECTBA

U IPOAYKTOB HUX B3aUMOACHUCTBHUS ITO:
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1) pacrtBop;
2) HaCBILICHHBII PacTBOp;
3) mepeHachIIIEHHbII PacTBOP;
4) HEeHACHIIICHHBIH PaCTBOP.
13. CoenuHenus, KOTOPbIE B BOJHBIX PACTBOPAX IMOYTH MOJHOCTHIO AUCCOLUUPYIOT HA
HOHBI 3TO:
1) crabOble 3JEKTPOIUTHI;
2) CHJIbHBIC DJICKTPOJIHTHI;
3) KHCIOTHI,
4) OCHOBaHWSI.
14. BeiGepuTe U3 MPEICTABICHHBIX BEIICCTB KUCIOTHI, HA30BUTE €:
1) BaSOg;
2) NaOH;
3) CuO;
4) HSOs.
15. BeiOepuTe U3 MpecTaBICHHBIX BEIIECTB OCHOBAHUS:
1) CuSOg;
2) KOH,;
3) HCI;
4) HSOs.
16. BeiGepuTe U3 pecTaBIEHHBIX BEIIECTB COJIH:
1) HNOs;
2) Ba(OH);
3) HI;
4) CuCl,.
17. Xumus uzyqaer:
1) mpupoaHbIC SIBICHUS,
2) cnocoObl MOTYYCHUSI BEILECTB,;
3) cocraB, CTpOCHUE, CBOWCTBA U IPEBPALICHHS BELICCTB;
4) opraHMYecKHe BEIIeCTBa
18. BriGepuTe U3 MpeCTaBICHHBIX BEIIECTB CHIILHBIC JICKTPOJIUTHI:
1) HNO;
2) HCN;
3) H2S;
4) HI.
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19. TIporiecc pacmaja BemecTBa Ha HOHBI P €r0 PACTBOPEHUH I PACTLIABICHUH 3TO:
1) BIeKTpONUTHYECKAS AUCCOIIUALIHS,
2) SICKTPOXMMHUYECKAsI JUCCOIUAIINS;
3) ruapoms;
4) THApUpPOBAHUE.

20. Cootnectu (hopMysIbl M HA3BAHUS KUCIIOT:

1. cepnas kucnora; A) HNO3
2. coyiiHas KUCIIOTA; b) HCl1

3. a30THas1 KUCJIOTA; B) H2SO4
4. pocdopHas kucnora I') H3POq4

21. Beibepure MeTamt u3 CIeAYIOINX XUMUYECKIX dJIEMEHTOB:

1. Au
2. Cl
3. S
4. C

22. Yo moka3bIBaeT MOPSIKOBBIA HOMED DIIEMEHTA!
1) 3apsa sapa
2) AtomHYyI0 Maccy
3) Ywcio u30TOMNOB
4) Yucno HEUTPOHOB
23. B rpymnmnax cBepxy BHU3, paJHlycC:
1) yBenmuumBaeTcs
2) yMECHBIIAeTCsI
3) He u3MeHseTCs
4) W yBETHMYUBAETCS U YMCHBIIIACTCS
24. VI3 naHHBIX BEIIECTB BHIOEPUTE CII0)KHOE BEIIECTBO:
1) cepHas KHCJIOTa;
2) ion;
3) anmasz;
4) 030H.
25. YKup oOpasyercst B pe3yiIbTaTe B3auMOJICHCTBHUS
1) creaprHOBOM KHCJIOTHI U METAHOJIA

2) OJICMHOBOM KHUCJIOTHI U ATUJICHTJIUKOJISI
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3) ameranpaeruaa M rIMIEpPUHA
4) rMiepruHa U NaIbMUTHHOBOW KHUCIIOThI
26. XUMUYECKUHN AJIEMEHT - 3TO
1) BHI aTOMOB C OJIMHAKOBBIM 3apSIOM SIpa;
2) DJIEKTPOHEHTpaIbHAS YACTHIIA, COCTOSINAS U3 TIOJIOKUTEIBHO 3apSHKEHHOTO
ATOMHOTO Si/Ipa U OTPHUIIATEIIBHO 3aPSKECHHBIX 3JICKTPOHOB,;
3) oTpuLATEIbHO 3apPSUKCHHBIN HOH;
4) TOJOKUTEIBHO 3aPSHKCHHBIN HOH.
27. S1mpo aTomMa COCTOMT U3 YACTHII:
1) HEWTPOHOB U JICKTPOHOB
2) TPOTOHOB U HEHTPOHOB
3) TPOTOHOB M JCKTPOHOB
4) HEWTPOHOB
28. DiekTporHast popMyria BHEITHETO JIEKTPOHHOTO CIIOS MarHus
1) 3st
2) 3S22p’
3) 3S22p?
4) 352
29. IlepronYHOCTh B N3BMEHEHUH
CBOWCTB XUMHUYECKUX AJIEMEHTOB SIBJISIETCS PE3YJIbTAaTOM
1) mepuoaUYecKoro MOBTOPEHHUS YHCIIA JIEKTPOHOB Ha BHEIITHEM YPOBHE B aTOME;
2) BO3pacTaHMs 3apsja Aapa;
3) BO3pacTaHus YKCIIA 3JEKTPOHOB Ha BHEITHEM YPOBHE;
4) BoO3pacTaHus 3aps/a sapa U YMclia SJIEKTPOHOB Ha BHEIITHEM YPOBHE
30. [y coneii 1 OCHOBHBIX OKCHJIOB XapaKTePEeH BHJI XUMHUYECKOH CBS3H
1) wonHas
2) KOBaJEHTHAs HEMOJsApHAsI
3) Merammnyeckas
4) KoBaJICHTHAsH MOJISIPHAsT
31. AmotportHbIe MOAU(PHUKAIIAH - ITO
1) O2u O3
2) O2u SO
3) O2u SOz
4) O2u CO2

32. Peakuusi, ypaBHEHUE KOTOPOU



33.

34.

35.

36.

37.
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Zn +2 HCl = ZnCl; +H2T OTHOCHTCS K peakIuaM:
1) coenuHeHus
2) pa3iIoKEHUS
3) 3amerneHus
4) obmena
VcTUHHBIE PaCTBOPHI HMEIOT pa3Mephl AUCTIEPCHBIX YaCTHII
1) mecuee 1 um
2) ot 1 g0 100 uM
3) 0omneel00 amM
4) pasuo 100 aM
Kucnotsr umerot Gopmyity
1) CO2
2) H2COs
3) K.COs3
4) NaOH
O061EéM raza Bogopoa, 00pa3yronierocs Npyu B3auMoJICHCTBAN IIMHKA Maccou 6,5
IrPaMMOB C XJIOPOBOJOPOIHOM KuCI0TOM 10 ypaBHeHUI0 peakuuu Zn +2 HCl = Zn Cl2
+H2T cocraBzserT:
1) 2241
2) 11;2 m;
3) 1,12
4) 2241
AmdoTrepHbIe COSTHHEHHS — 3TO COSMHECHUS, KOTOPBIE B 3aBUCUMOCTH OT YCIIOBHH,
B3aMMO/ICHCTBYIOT C BEIIECTBAMH
1) kucaoTamu,
2) OCHOBaHMSIMHU;
3) KHCIOTaMH M IIeJI0YaMU;
4) TpOCTHIMU BEIIECTBAMHU
CepHast KHCJIOTa ¥ THAPOOKCH]T HATPHUS MPUMEHSFOTCS B aKKYMYJIATOPHBIX OaTapesx,
TaK KaK OHH:
1) HE’IIEKTPOIHUTHI
2) cna0ble 3JeKTPOIUTHI
3) CHIIbHBIC JIEKTPOIHUTHI

4) cpemHUE ANEKTPOIUTHI
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38. [IpuMeHeHe METaJUIOB B Ka4eCTBE IMPOBOIHUKOB OCHOBAHO HA CBOMCTBAX

1) tBEpmOCTD

2) DJIEKTPOIPOBOIHOCTh

3) MIaCTUYHOCTH

4) TemIonpOBOIHOCTD

39. CKopoCTh XUMHUYECKOM PEAKIIMK TOPEHUS CEPBI B KUCIOPOJIE€ YMEHBIIACTCS TIPU

1) yBenWYEHHH KOHIEHTPALMU KHCIOPO/a

2) TOBBILICHUH TEMIIEPATYPHbI

3) TOHWXEHHU TEMIIepPaTyphbl

4) yBeJIMYCHUU KOHIICHTPAIIUU OKCHUJIA CephbI (4)

40. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca yriekucioro raza CO2 cocTaBiser:

1) 123;

2) 44;

3) 18;

4) 46.

4 Meroan4eckue yKa3aHus JJIs1 00y4al0IMXCsl 10 OCBOCHMIO I CUMIIIMHbBI

Ilpucrynas k wusydenuto guciuiuiidbl COO.01.07 Xumus, CTYAEHT JOJIKEH
03HAKOMUTbHCSI C CoiepKaHHeM JJaHHOU «Paboueil yueOHOo# mporpaMmbl JUCLHUIUIMHBD C TEM,
4TOOBI UMETh YETKOE IPECTaBICHUE O CBOEH paboTe.

N3ydeHne JAMCLMIIIMHBI  OCYLIECTBIISIETCS HA OCHOBE  BBIJAHHBIX  CTYAEHTY
IpernojaBaTesieM PeKOMEH 1allii [0 BBIMOIHEHNIO BCEX 3a1aHUM, TPETYyCMOTPEHHBIX Y4EOHBIM
IIJJAHOM U IIPOTPaMMOM.

B nepByro odepenb HEOOXOOMMO YSACHUTH LENb U 3aa4d M3Y4aeMOW JUCIUIIMHBI,
OLIEHUTh 00bEM MaTepHuaja, OTBEIEHHOIO JUIl M3Y4EHHUS CTYACHTAaMH CaMOCTOSTEIbHO,
Moj00paTh OCHOBHYIO U JOIOJIHUTENBHYIO JIMTEPaTypy, BBIIBUTH HanOojiee BaKHbIE
MpOoOGJIEMBI, CTOSIIIIME IO BOIIPOCAM H3y4aeMOU TUCIUIUINHBI.

BeinmonHenue 3amaHuil OCyIIEeCTBISIETCS B COOTBETCTBUUM C Y4YeOHBIM IUIAHOM U
nporpaMMoil. OHM  JOJDKHBI ~ BBIIOJIHATBCA B COOTBETCTBUH C  METOJUYECKUMH
PEKOMEHIALMSAMY, BBIIAHHBIMM IIPENOJABATEIEM, W IIPEACTABICHbl B YCTaHOBJICHHBIE
MIpernojaBaTesieM CPOKH.

N3yyast nepBOMCTOYHUKH, 11€7eco00pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepual, KOTOPbIi
HE coo0IIancs CTyJeHTaM Ha JIEKIHIX.

Ha 3aHATHAX JEKIMOHHOTO M TPaKTHYECKOTo XapakTepa CTYAEHTaM s paboThl

TpedyeTcs: TeTpab AJIs 3aNUCH JICKIIUN U 3aJIaHHMH.
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5 YVYueOHas JuTeparypa H pecypcbl HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON CceTH

«HTepHeT»

o ~ w0 e

OcHoBHast TuTeparypa
Bopucos, A. H., Xumus : yaebnuk / A. H. bopucos, E. C. Octpormsinos, T. b. Boiitoa, JI.
I1. ApnameBa. — Mockga : KnoPyc, 2024, — 331 c. — ISBN 978-5-406-11987-7. — URL.:
https://book.ru/book/950237 (nata obpamenus: 26.08.2024). — TeKcT : 37IeKTPOHHBIH.
JlononHuTenpHas JIMTEPATYpa

AHdunorenoBa, WM. B. Xumus: y4eOHUK U TPAKTUKYM I CPEIHETO
npodeccuonanbHoro oopasosanus / M. B. Anpunorenosa, A. B. badbkos, B. A. [TonkoB. —
2-e u3 ., uctp. u gon. — Mocksa: U3parensctBo IOpaiit, 2022. — 291 c.
Meronuxuna, H. A. O6mas xumus: yuebnuk mus CIIO / H. A. Ilerommxuna, JI. B.
Munaesckas. — Cankrt-IlerepOypr: Jlans, 2021. — 164 c.
Xumus. 10 knace. Yrinyonéunslil yposens : yueonux/ B.B. Epemun, H.E. Ky3smenko, B.J.
Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.: [Ipocsemienue, 2022. —
446, [2] c.: un.
UYepnukosa, H. 0. Xumus B noctynmHOM n3noxeHuu: yaeOHoe nmocobue st crio / H. TO.
YepHukoBa. — 2-¢ u3f., crep. — Cankt-Ilerepoypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-
8114-9500-9. — TexcT: 3nekTpoHHbIN // JlaHb: 3NMEKTPOHHO-OMONINOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JUUTsl aBTOPHU3. TIOJIb30BaTEIICH.
baunos, JI. H. Xumus: yueonuk ans CI10 / JI. H. baunos, U. JI. Ileppunosa, T. B. Cokonoga.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: oanextponnsit // JlaHb: 35eKTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/167183 (nara obparenus: 14.10.2022). — Pexxum mocrtymna: s
aBTOPH3. M1OJIb30BATENEH.

HNuTeprer-pecypcesl:

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CalT ISl IIKOJLHUKOB «XUMUS).

www.alhimikov.net (O6pa3oBatenbHbIil CAlT IS IIKOJTBHUKOB).

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

https://sites.google.com/site/himulacom/ (O6pa3oBaTenbHbIi CaT: XUMYIIS)

OnexTpoHHO-OMOMMoTeuHas cuctemMa (ObC) «YHuBepcuTeTckas OUONMMOTEKa OHIIANHY»

www.biblioclub.ru

hvsh.ru — XKypran «Xumus B IKOJIE».


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
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7. https://postnauka.ru/themes/chemistry — nexknuu 1o xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nmonysnsipHbIii mpoekT «OaeMeHTbl O0oblioi Hayku» (du3uka, XUMHs, MaTeMaTHKa,
aCTPOHOMHUS, HAYKHU O KU3HU, HayKH 0 3emiie). HoBoCTH Hayku, KHUTY, HAy4YHO-TIOMYJIIPHBIE
CTaThH, JICKIIUHU, SHITUKIIOTICIUH.

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

Caiit HayyHO-nionyJispHOTrO XypHana «llorenumany. XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
paznen «XuMus».

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

Caiit HayyHO-TIOMYJISIPHOTO JKypHaja «XuMus 1 xu3Hb». JKypHan uznaéres ¢ 1965 r.

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

OTKpbITas 37IeKTpOHHAast O0MOaMoTeKa XuMHuuyeckoro nopraia «Chemnet», conep Ut yuyeOHble U
nH(GOPMAIMOHHBIE MATEPHAJIBI IS IIKOJIBHUKOB U yUuTeNel. B Heil MOKHO HaliTH yd4eOHUKN
1o o0mield ¥ HEOPraHMYECKOW XUMHUH, OPTaHHYECKOW XHMHUH, MYJIbTHMEAHaMaTepHaIIbl, a
TaKKe 3a/1a4¥ XUMUYECKHUX OJIMMIIMAJ] C PELICHUSIMHU, 337ja4l BCTYIIUTEIIBHBIX 3K3aMEHOB JJ1s
abUTYypHUEHTOB.

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

Nudopmanmonnsie marepuansl 00 onummuanax: MOCKOBCKOM Topojackoi, Bcepoccuiickoi,
MenpeneeBckoii,  MexnayHaponHoii.  [IpuBepeHbl  3agaud TEOPETUYECKUX U
HKCIIEPUMEHTAIBLHBIX TYPOB, TOJIPOOHBIE PellIeHus, CIUCKH U (hoTorpadun modeauTenei.

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

CucremMa QUCTAaHIIMOHHOTO OOY4YeHMs, HampaBieHHas B IEPBYIO OuYepelb Ha IMOATOTOBKY K
OJIUMIIMAJAM BCEX YPOBHEH — OT WIKOJIBHBIX 10 MexayHapoaHoi. CalT comep:KUT
OTPOMHO€ KOJIMYECTBO 3aJay, CrPyNIUPOBAaHHBIX KaK IO TEMaM, Tak U 1o oaumnuazaam. [lo
BCEM OCHOBHBIM pa3ziejlaM XUMHHM TNPUBEIEH TEOPETHMUECKUH Marepual U pa3oOpaHbl
peLIeHUs TUITOBBIX 3a/1a4.

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

HOpTaJ'I mo HaHoTexHouorusM. (OcHOBHas oejb — Ppa3BUTHUC O6pa3OBaHI/I$I B o0actu
HAHOTEXHOJIOTHH U IOJATOTOBKA K HUHTCPHET-OJIUMIIUAAC 110 HAHOTCXHOJIOTUSAM.

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

Hanéxnas cipaBouHast nH(GOpMaIus 0 XUMHUYECKUX DJIEMEHTAX M UX CBOMCTBAX (Ha aHTJIUHCKOM
SI3BIKE).

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

PycCKOS3BIUHBIN CAlT O CBOMCTBAX XMMUYECKUX JIEMEHTOB.

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



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/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
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Hexommepueckuii caliT oHIaifH-00pa3oBaHusi, COACPKHUT MHOTO MHTEPECHBIX 00pa30BaTEeIbHBIX
KYpPCOB M BUJCOJIEKIIUH I LIKOJIbHUKOB, CTYJICHTOB U YUYHUTEIIECH.

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

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIH B MUPE XUMHUH HHGOPMAIIMOHHBIN
UHTEPHET-pecypc (CalT IIaTHBIN).

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

HOpTaJ'I 110 OpFaHquCKOﬁ XAMHM Ha aHTJIMHCKOM SI3BIKE.

19. http://www.xumuk.ru

CaiiT 0 XUMHUU: KJIACCUYECKHE YUEOHUKH, CIIPAaBOYHUKHU, FIHIIUKIONEANH, TIOMCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKLUH, COCTABICHUE YPABHEHUM PEaKIUil.

20. http://orgchemlab.com/

CaiiT, MOCBSIIEHHBII MPAKTUYECKON paboTe B 1a00paTOPHH.
6 MarepuaabHO-TeXHHYeCKAass 0a3a, uHHGPOPMANMOHHbIE TEXHOJOIHH, MPOrpaMMHOe
obecnieyeHue U HHGOPMANMOHHbIE CTIPABOYHBIE CHCTEMBbI

JlJ1st peaJin3aiuu MporpamMmbl TUCIUTLTUHBI JTOJIKHBI OBITh TPEAYCMOTPEHBI CIICAYIOIIHNE
CHClUAIbHBIC IOMCIICHUS: Yy4YeOHBIH KAOMHET XUMHHM W/WIM Y4eOHOH XHUMHUYECKOM
nabopaTopuu.

Ob6opynoBanne ydyeOHOro KaOMHeTa (HArISAHBIE TOCOOMS): HAOOPBI MIAPOCTEPIKHEBBIX
MOJIENICH MOJICKYJI, MOJIENIM KPUCTALUTHYECKUX PEIIETOK, KOJUICKIIMA TPOCTBIX U CIIOXKHBIX
BEIECTB W/WJIM KOJUJICKIUH TOJMMEPOB; KOJJIEKIHMS TOPHBIX MOPOA M MUHEPAJoB, TalbiuIa
MenneneeBa, yueOHbIe PUIBMBI, IUPPOBHIE 00PA30BATEIBHBIE PECYPCHI.

Texuuueckue cpencrBa OOydeHHs: KOMIBIOTEp C YCTPOMCTBaMH BOCIPOM3BEIACHUS
3BYKa, HIPUHTEp, MYJIbTUMEAHUA-TIPOEKTOP C SKpPaHOM, MYJbTUMEIuHHas Jl0CcKa, YyKa3Ka-

IIPE3EHTEP AJIS IPE3CHTALNM.
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